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General Index

General Index
Surface Mount Index .
Alphabetical Index

Clock Oscillators
Phone: (602) 967-7874

XOSM-52B, BE, surface mount, hybrid crystal
X0-43B, hybrid crystal .....
X0-52B, BD, BE, hybrid crystal .
X0-53B, hybrid crystal .....ceneenee.
X0-54B, BD, BE, hybrid crystal ....

Trimmers and Potentiometers
Phone: (602) 967-7874, Dale
Phone: (818) 781-1642, Dale Techno Division

E08C, E10C, E15C, cermet trimmers,

MINIALUIE oo 9
P11, PA11, modular, cermet potentiometers ... 10
P16, PA16, panel controls, "Pot in the Knob" .. 14
ST-22, -23, chip potentiometers,

surface MouNt .......ccccceeeeiriniinccee e 16
ST53YJ, YL, cermet trimmers, surface mount . 18
ST63Y, Z, cermet trimmers, surface mount ..... 20
T7YA, YB, cermet trimmers, miniature .
TX, TXD, TY, cermet trimmers, miniature ........ 24

'oo'\l'0>in>

T63, cermet trimmers, small size .......ccccuveeune 26
T93, cermet trimmers, small size ......... .28
T18, T18T, cermet trimmers, rectangular ......... 30
RJ24, cermet trimmers,

MIL-R-22097, Type RJ ...coeeviieciiiiecreeeeee 32
RJR24, cermet trimmers, Established

Reliability, MIL-R-39035, Type RJR................ 32
RJ26, cermet trimmers,

MIL-R-22097, Type RJ ..ccerieeiiieeeceeeee 34
RJR26, cermet trimmers, Established

Reliability, MIL-R-39035, Type RJR................ 34
RT24, wirewound trimmers, MIL-R-27208,

TYPE RT et 36
RTR24, wirewound trimmers, Established

Reliability, MIL-R-39015, Type RTR .............. 36
RT26, RT27, wirewound trimmers,

MIL-R-27208, Type RT ....oooveireiiecrrceeene 38

Power Rheostats
Phone: (301) 739-8722, Angstrohm
Phone: (402) 371-0080, Dale

Standard and Special Features........cccceceuuue. 40
MPO06, 12.5 watt
MP10, 25 watt
MP15, 50 watt
MP25, 100 watt ..
MP30, 150 watt ..
MP40, 300 watt .
Special Power Rheostats ...........cccuneeniinnenn 47

Wirewound Resistors
Phone: (402) 563-6506

ESS, ESW, ESN, EGS, EGW, EGN,
Established Reliability, MIL-R-39007,
Type RWR, Rlevel ... 48

ERH, ENH, Established Reliability,

MIL-R-39009, Type RER, R level, housed ..... 50
RH, NH, MIL-R-18546, Type RE, housed ..
PH, precision, power, housed ....
G, MIL-R-26, Type RW, precision, power ..
RS, MIL-R-26, Type RW, precision, power

RS, miniature, precision, power .............c.ccccc... 60
WSC, surface mount, precision, power............. 61
LVR-1, -3, -5, MIL-R-49465, Type RLV

and commercial, precision, power .................. 62

LVR-10, MIL-R-49465, Type RLV32

and commercial, precision, power
Ordering Specifications, HL resistors .
HL, industrial power, tubular .
NHL, industrial power, tubular, non- |nduct|ve .65
HL, industrial power, flat ...........c..cccoeceneriennnn. 66
HLM, industrial power, miniature flat................ 66
HLW, industrial power, tubular,

lug-attached leads ...........cccceccvurviinieccnicnnnne.
HLZ, industrial power, edgewound
HLA, industrial power, adjustable
HLT, industrial power, tapped ...
Specifications, HL resistors.
CW, coated ........ccoeeeveeeuerernens
CW, miniature, commercial, coated
CA, commercial, power ......
CA-1, -2, commercial, power ....
CPSM, surface mount, commercial, power

CP, axial leads, commercial, power ................. 75
CPCL, CPCC, CPCP, CPCF,

vertical mount, commercial, power.................. 76
CPL, MIL-R-49465, Type RLV

and commercial, axial leads, power ............... 77
CPSL, MIL-R-49465, Type RLV

and commercial, four leads, power ................ 78
CPR, radial terminals, commercial, power .......79
CPW, axial leads, commercial, power.............. 80

CA-(X)F, fuse, axial leads, commercial power . 81
CP-(X)F, fuse, axial leads, commercial, power 82
CPR-(X)F, fuse, radial terminals,

commercial, power
RS-1F, fuse, molded, custom....

Special Purpose Wirewound Resistors ....... 85
CP-2M, surface mount, special purpose .......... 86
SPR-2213, -2214, special purpose,

flameproof ..o 86

Special Purpose Wirewound, four terminal,
current sensing, heat sink styles, fuse clip .....87
Special Purpose Wirewound, housed,
terminal variations .........c.ccceoeeiiiinicniiiiennn. 88
Special Purpose Wirewound, custom ........... 89

Film Resistors

Phone: (402) 371-0080, Dale

Phone: (818) 781-1642, Dale Techno Division
Phone: (301) 739-8722, Angstrohm

Checklist for Ordering Film Resistors ......... 90
TNPWAM, thin film chip, surface mount,

Established Reliability, MIL-R-55342/7,

Type RM, precision
TNPW, thin film chip, surface mount,

industrial, precision .........ccccecceiiiiiininnienines 92
SMMO0204, thin film cylindrical chip; surface

mount, (MELF), industrial, precision
Thick Film Chip Resistor Design Kit ..
CRCW0603, thick film chip, surface mount,

INAUSEIAl ..o 95
CRCW, thick film chip, surface mount,

INAUSEHAAL ..o 96
RC, RCWP, RCW, thick film chip,

surface mount, industrial ............cccceeeeeeenneenn. 98

RCM, RCWPM, RCWM, thick film chip,

surface mount, Established Reliability,

MIL-R-55342/2/3/4/5/6/7/8/9, Type RM ......... 99
CCF-07, metal film, industrial .................
CCF-50, -55, -60, metal film, industrial ..
SMA, OMA, metal film, zero-ohm jumper .
FRJ-50, -55, metal film, zero-ohm jumper .....
CMF, metal film, industrial ...........cccceeverrcnnn. 104
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PTF, metal film, industrial, precision,

low T.C., tight tolerance
FL, LO, metal film, low resistance
CMH-55-100, metal film, industrial,

highvalue ..., 109
CPF, metal film, industrial, power,

flameproof ... 110
FP55E, 60E, 55C, 60C, 55D, metal film,

precision, flameproof ..........c.cccccecviininnenne 111
FP, metal film, industrial, flameproof .............. 112
ERL, metal film, Established Reliability,

MIL-R-39017, Type RLR ....ccccoocvviiiiiiicens 114

HN, metal film, Established Reliability,
MIL-R-39017, Type RLR, semi-precision ..... 115
ERC, metal film, Established Reliability,
MIL-R-55182, Type RNC ...
CJ, CH, metal film, Established Reliability,
MIL-R-55182, Type RNC and RNR............... 118
HN, HS, HT, HY, metal film, Established
Reliability, MIL-R-55182, Type RNR
and RNN, hermetically sealed...................... 120
SMH, metal film, surface mount, (MELF),
hermetically sealed
Angstrohm's Metal Film Products ..
CMF, metal film, MIL-R-10509, Type RN,
MIL-R-22684, Type RL ...
NE, NC, CT, NA, metal film, MIL-R-10509,

Type RN, precision ..........cccoceeeeenveriecencnnnnns 124
CT, C, FP, metal film, MIL-R-22684, Type RL,
SEMI-PreCISION ....eerveeuieiiiiieceirceeereeeecreenee e 126
FP1/2P, 1P, 2P, 3P, 69P, metal film, pulse
withstanding protective ..............ccoconininneene 128
CMF-55-39, CMF-60-64, metal film, special
purpose, fusible, flameproof............c.cccccu..... 130

R-1C-16A, metal film network, discrete, DIP . 131
R-4C, R-5C, metal film network, discrete, SIP 131
RNX, metal oxide, high voltage .. 132
ROX, metal oxide, high voltage
FHV, metal oxide, high voltage
HVW, MVW, HVX, metal alloy, high voltage .. 138
SPW, carbon film, high frequency

load (tubes) ..
B,H, D, G, carbon film, hig
HACW-2, HADW-2, M-51, oxide and

..139

carbon film, ultra high value ......................... 141
RJU, metal oxide, high power, ultra
high value ... 142

RDX, metal oxide, high voltage, ratio divider . 142
TR, TD, thick film, resistors and dividers,
high voltage .........cccooeiiiiiinicccc 143

Thick Film Resistor Networks,
Resistor/Capacitor Networks,
Capacitor Networks, Ladder Networks
and Custom Networks
Phone: (402) 371-0080 Dale
Phone: (818) 781-1642 Dale, Techno Division
SOGC, resistor networks, surface mount,

small outline, molded, DIP, 16 or 20 pins..... 144
SOMC, resistor networks, surface mount,

small outline, molded, DIP, 14 or 16 pins..... 146

CSC, resistor networks, coated, SIP ...148
MSP, resistor networks, molded, SIP............. 152
MDP14, 16, 18, resistor networks,

molded, DIP ... 155
MDP16-45, -46, resistor networks,

molded, DIP .........ccc...... e 158
DFP14, DFP16, resistor networks, .

flat PACK ....eeeeeeeeee s 160




General Index/Surface Mount Index

Thick Film Resistor Networks,
Resistor/Capacitor Networks,
Capacitor Networks, Ladder Networks
and Custom

Phone: (402) 371-0080 Dale

Phone: (818) 781-1642 Dale, Techno Division

M83401/04, 05, 06, 07, 08, 09, resistor

networks, MIL-R-83401, SIP ........c.cccccvueueene 162
MSM, resistor networks, MIL-R-83401,

Type RZ, molded, SIP .......ccoeevecinniinnenes 164
M8340101, M8340102, resistor networks

MIL-R-83401, DIP ...ccccueriiiiriecrciriiseciennens 168
MDM14, MDM16, resistor networks,

MIL-R-83401, Type RZ, DIP .......ccoevureruennen 170
DFM14, resistor networks, MIL-R-83401,

Type RZ, flat pack ........cccoveveeinreninicnincnnens 173
Custom Networks . 176
TRC, resistor/capacitor networks,

coated, SIP .....ccccvccvniiiireeee s 178

R/C Networks, surface mount, SIPS, DIPS ..179
CSRC, resistor/capacitor networks,

coated, SIP .......cccciiviiciiieee s 182
MDRC, resistor/capacitor networks,

molded, DIP .......ocooiiireeeeeen e 184
TCN, capacitor networks, coated, SIP ........... 186
TxxS, R/2R ladder networks, coated, SIP ..... 187
T14L10, R/2R ladder networks, DIP .............. 188

T16L08, T16LR8, R/2R ladder networks, DIP 189

NTC Thermistors
Phone: (818) 781-1642 Dale, Techno Division
7, 8, surface mount, hybrid chip
1B, uncoated disc, material "B" ...
1D, uncoated disc, material "D" .. .
1J, uncoated disc, material "J" .........ccccueeuenn.
TCO06, MIL-T-23648, Type RTH,

high stability, Thermoceram ...........ccccceeeurnne 198
Soft Start, inrush current suppressing........... 200
10, 20, 30, 40, 50, 60, coated ........ .
Temperature Sensing Probes

Phone: (915) 592-3253 Dale

W, surface mount hip .........ccocevvenevererennnns 206
NTHS, suiface mount chip .

J, surface mount chip ...........
NTHD, uncoated disc, curve 1
NTHD, uncoated disc, curve 2 ....
NTHD, uncoated disc, curve 14 .
SSN, soft start, inrush current suppressing.....212

X,M,C,F, T, B, coated ... ..214
NTC vs. Temperature Curves..........ccousuneniene 216
NTC Thefmistors, curve tracking

and point matched........... eeererr et 218
NTC Thermistor Assemblies .... .

How to Select an NTC Thermistor .. .
NTC Thermistor Conversion Tables ........... 223

Ceramic Power Capacitors

Phone: (207) 284-6093

Power Capacitors, water cooled, plate,
feed-through, tubular rimmed, pot, barrell

and high voltage .........cccveveenene ..228
Inductors )
Phone: (605) 665-9301
IMC-1210, surface mount, molded ................. 230

IMC-1812, surface mount, molded
ISC-1812, surface mount, molded, shielded .. 232

IS, surface mount e ..233
IMS-5, MIL-C-15305, Type LT
and commercial, molded, shielded............... 234

IMS-2, MIL-C-15305, Type LT and

commercial, molded, shielded, miniature .....236
IM, MIL-C-15305, Type LT and

commercial, molded .........cccceeeeverveererinennnne
IR, coated .........c.ccevvenne. .
IRF, coated.... .
IH, high current, filter inductors ..
IHA, high current, filter inductors
IHD, high current, filter inductors
IHB, high current, filter inductors ...
IHM-2, high current, filter inductors ................ 248
IHV, high current, filter inductors ...
Custom Magnetic Components ........

Surface Mount Inductive Components ...... 251
TE, TD, filter inductors, toroids........................ 252
Transformers

Phone: (605) 665-9301

TA, audio, telephone coupling ........c.c.ccceuvnnen 256
PT,ISDN ...cviiicerirene .
PT-10, -20, pulse, trigger type............

PT-50, power, trigger, SCR isolation .... ...264
TC, CONVEMET ...oeeeveeeeirr e 265
PLS, PLD, POWET ....oeiiiiiieeceiecreen e 266

PL-11, -12, -13, -14, -32, -33, -34, low power 268
PL-22, -23, -24, -42, -43, -44, low power ....... 270
Connectors .
Phone: (605) 665-9301
EBA4, EB6, EB7, EBS, high temperature,

150°C and 200°C burn-ini, standard

and right angle ... 272
EBA4, edgeboard, dual readout, standard
and right angle ...... .278

EB6, edgeboard, dual readout, standard

and right angle .......coceveeeeimverceeseereseeeees
EB7D, edgeboard, dual readout .................... :
EB7S, edgeboard, single readout . .
EBS8, edgeboard, dual readout ......
EBT156, edgeboard, single readout .............. 290
300, printed circuit board, dip solder .............. 293
DSEB, D-subminiature/edgeboard hybrid ...... 296
MM22, MM24, rack and panel,

MIL-C-28748/7,/8 and commercial,

microminiature, rectangular-..........cc.cooceeene 297
SM20, rack and panel, subminiature

rectangular ......... 303
Special Application Connectors .... 307
Plasma Panel Displays
Phone: (402) 563-6506
Plasma Flat Panel Displays ........cccocoususeenes 308
Dot Matrix Plasma Display Modules............ 310
DC Plasma Display Modules ...........cccccsurun. 311

APD-016M040, modules, 16 characters ........
APD-064M033, modules, 64 characters
APD-080M025-1, modules, 80 characters .....316
APD-128G128, 128 x 128 graphics modules.318
APD-192G088, 192 x 88 graphics modules ... 320
APD-192G088-5, 192 x 88 graphics modules

with infrared touch screen .... 322
APD-192G096, 192 x 96 graphics modules... 324
APD-222G007, 222 x 7 graphics modules,

up to 37 characters in text mode .................. 326
APD-240G120, 240 x 120 graphics modules . 328
APD-240M019, modules, 240 characters ...... 330
APD-240M021, modules, 240 characters ...... 332
APD-240M026A, modules, 240 characters ...334
APD-240M026A-1, modules, 240 characters 336
APD-250M060, monitors, 250 characters ...... 338
APD-256M025A, modules, 256 characters ... 340
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APD-256M025A-1, modules, 256 characters 342

APD-256M026, modules, 256 characters ...... 344

APD-256M026-1, modules, 256 characters ... 346
APD-336M019/-2, modules, 336 characters .. 348
APD-480M021-1, modules, 480 characters ... 350
APD-480M021/-2, module, 480 characters .... 352
APD-480M021-5, modules, 480 characters ... 354
ezTouch?®, touch panel software .................... 356
SAYWHAT?!®, screen generator software ....357
PDS-30/1/2, EGA/CGA, controller cards ........ 358
TIP, infrared touch panels, with controller ...... 360
PBG, dual linear bar graphs
PBG-C, linear bar graphs........... .

ABG-12205, bar graph modules .................... 370
PD-04A200, alphanumeric, 4 characters ....... 372
PD-16A040, aphanumeric, 16 characters ...... 374
PD-32A025, alphanumeric, 32 characters ..... 376
Military Product Identification

Packaging

Surface Mount Index

Clock Oscillators - Phone: (602) 967-7874
XOSM-52B, BE, hybrid crystal ..........cccccceeenuees 4

Trimmers and Potentiometers
Phone: (602) 967-7874
ST-22, -23, chip potentiometers

ST53YJ, YL, cermet trimmers...
ST63Y, Z, cermet timmers ..........ccecveeveeeeens

Wirewound Resistors

Phone: (402) 563-6506

WSC, precision, POWEr ...........ccevverirrncrereenenns
CPSM, commercial, power.
CP-2M, special purpose ........ccceeervreenerrieenenee

Film Resistors

Phone: (402) 371-0080, Dale
Phone: (301) 739-8722, Angstrohm

TNPWM, thin film chip, E-Rel, MIL-R-55342...,.91
TNPW, thin film chip, industrial, precision ........ 92
SMMO0204, thin film cylindrical chip, (MELF) ....93
Thick Film Chip Resistor Design Kit ...........
CRCWO0603, thick film chip, industrial .
CRCW, thick film chip, industrial

RC, RCWP, RCW, thick film chip, industrial ....98.

RCM, RCWPM, RCWM, thick film chip,
E-Rel, MIL-R-55342 .........cccocevemiiiiiniinnincnens 99
SMH, metal film, (MELF), herm seal .............. 121

Thick Film Resistor Networks
Phone: (402) 371-0080

SOGC, small outline, molded, DIP ................. 144
SOMC, small outline, molded, DIP ..
DFP14, DFP16, flat pack .....
DFM14, MIL-R-83401, flat pack
R/C Networks, SIPS, DIPS

NTC Thermistors
Phone: (818) 781-1642 Dale, Techno Division
Phone: (915)592-3253 Dale

7,8, hybrid Chip ..o 190
W, chip ..........
NTHS, chip
J, chip
Inductors - Phone: (605) 665-9301 B
IMC-1210, molded.....
IMC-1812, molded
ISC-1812, molded, shiélded .........cccccovrmnunenn. 232
IS . 233
Surface Mount inductive Components ...... 251

.. 179

N



Alphabetical Index
roducts Only

7, 8, surface mount, hybrid chip thermistors .
10, 20, 30, 40, 50, 60, NTC thermistors .
300, printed circuit board connectors .....
1B, uncoated disc thermistors, material "B" .
1D, uncoated disc thermistors, material "D".
1J, uncoated disc thermistors, material "J"
ABG-12205, bar graph display modules
Angstrohm's Metal Film Products ..
APD-016M040, display moduiles ...
APD-064M033, display modules .
APD-080M025-1, display modules ....
APD-128G128, graphics display modules ...
APD-192G088, graphics display modules ...
APD-192G088-5, graphics display modules
APD-192G096, graphics display modules ...
APD-222G007, graphics display modules
APD-240G120, graphics display modules
APD-240M019, display modules ..............
APD-240M021, display modules ....
APD-240M026A, display modules ..
APD-240M026A-1, display modules ..
APD-250M060, monitots, (displays) ..
APD-256M025A, display modules
APD-256M025A-1, display modules ..
APD-256M026, display modules ....
APD-256M026-1, display modules .
APD-336M019/-2, display modules
APD-480M021-1, display modules .
APD-480M021/-2, display modules ...
APD-480M021-5, display modules ....
B, H, D, G, carbon film resistors .
CA, wirewound resistors ..........
CA-1, -2, wirewound resistors ..
CA-(X)F, fuse resistors, axial leads
CCF-07, metal film resistors ...........
CCF-50, -55, -60, metal film resistors .
CJ, CH, MF, E-Rel, MIL-R-55182, RNC & RNR .. 118
CMF, metal film resistors ...........cccoorvncriniinicnnns 104
CMF, metal film resistors, MIL-R-10509, RN,

MIL-R-22684, RL ..
CMF-55-39, CMF-60-64, metal film resistors
CMH-55-100, metal film resistors ......
CP, wirewound resistors, axial leads .
CP-(X)F, fuse resistors, axial leads ...
CP-2M, surface mount wirewound resistors
CPCL/CC/CP/CF, WW resistors, vertical mount ... 76
CPF, metal film resistors, flameproof ................... 110
CPL, wirewound resistors, MIL-R-49465,

RLV and commercial, axial leads
CPR, wirewound resistors, radial terminals .
CPR-(X)F, fuse resistors, radial terminals.
CPSL, wirewound resistors, MIL-R-49465,

RLV and commercial, four leads
CPSM, surface mount wirewound resistors .
CPW, wirewound resistors, axial leads .
CRCW, thick film chip resistors .......
CRCWO0603, thick film chip resistors ..
CSC, resistor networks ..
CSRC, resistor/capacitor networks .
CT, C, FP, MF resistors, MIL-R-22684, RL ..
Custom Magnetic Components
Custom Networks
CW, wirewound resistors
CW, miniature wirewound resistors ...
DFM14, resistor networks, MIL-R-83401
DFP14, DFP16, resistor networks
DSEB, D-sub/edgeboard hybrid connectors
EO08C, E10C, E15C, cermet trimmers ...
EB4, edgeboard connectors ..
EB4, EB6, EB7, EBS, hi-temp connectors
EB6, edgeboard connectors .
EB7D, edgeboard connectors .
EB7S, edgeboard connectors ..
EB8, edgeboard connectors ...
EBT156, edgeboard connectors . .
ERC, MF resistors, E-Rel, MIL-R-55182, RNC .... 116
ERH/NH, WW res., E-Rel, MIL-R-39009, RER ...... 50

ERL, MF resistors, E-Rel, MIL-R-39017, RLR ..... 114
ESS/W/N, EGS/W/N, wirewound resistors,

E-Rel, MIL-R-39007, RWR
ezTouch?®, touch panel software (displays)
FHV, metal oxide resistors, high voltage .
FL, LO, metal film resistors ..
FP, metal film resistors..........
FP1/2P, 1P, 2P, 3P, 69P, MF resistors .
FP55/60E, 55/60C, 55D, metal film resistors .
FRJ-50, -55, metal film resistors, jumper .
G, wirewound resistors, MIL-R-26, RW ...
HACW-2, HADW-2, M-51, oxide and

carbon film resistors, ultra high value
HL, industrial power wirewound resistors
HL, industrial power wirewound resistors
HLA, industrial power wirewound resistors .
HLM, industrigl power wirewound resistors
HLT, industrial power wirewound resistors .
HLW, industrial power wirewound resistors
HLZ, industrial power resistors ...................
HN, MF resistors, E-Rel, MIL-R-39017, RLR ....... 115
HN, HS, HT, HY, metal film resistors, E-Rel,

MlL-R-55182, RNR and RNN, herm seal ..
HVW, MVW, HVX, metal alloy resistors
IH, high current, filter inductors ......
IHA, high current, filter inductors
IHB, high current, filter inductors
IHD, high current, filter inductors ...
IHM-2, high current, filter inductors ...
IHV, high current, filter inductors ....
IM, inductors, MIL-C-15305 .......
IMC-1210, surface mount inductors ..
IMC-1812, surface mount inductors ..
IMS-2, inductors, MIL-C-15305 ..
IMS-5, inductors, MIL-C-15305 ..
IR, inductors
IRF, inductors
IS, surface mount inductors ...
1SC-1812, surface mount inductors
J, surface mount chip thermistors .....
LVR-1, -3, -5, wirewound resistors,

MIL-R-49465, RLV and commercial ...........ccccceeeue 62
LVR-10, wirewound resistors,

MIL-R-49465, RLV32 and commercial ...
M83401, resistor networks, MIL-R-83401
M8340101, M8340102, resistor networks ...
MDM14, 16, resistor networks, MIL-R-83401 ...... 170
MDP14, 16, 18, resistor networks
MDP16-45, -46, resistor networks .
MDRC, resistor/capacitor networks ..
MM22, MM24, rack and panel connectors

MIL-C-28748 and commercial ..
MPO06, rheostats, 12.5 watt
MP10, rheostats, 25 watt
MP15, rheostats, 50 watt ....
MP25, rheostats, 100 watt
MP30, rheostats, 150 watt
MP40, rheostats, 300 watt
MSM, resistor networks, MIL-R-
MSP, resistor networks
NE, NC, CT, NA, MF resistors, MIL-R-10509, RN 124
NHL, industrial power wirewound resistors
NTC Thermistor A blie:

NTC Thermistors, curve track/point match
NTHD, uncoated disc thermistors, curve 1 .

NTHD, uncoated disc thermistors, curve 2

NTHD, uncoated disc thermistors, curve 14
NTHS, surface mount chip thermistors
P11, PA11, cermet potentiometers ...
P16, PA16, panel controls, "Pot in the Knob
PBG, dual linear bar graph displays .
PBG-C, linear bar graph displays
PD-04A200, alphanumeric displays ..
PD-16A040, aphanumeric displays ..
PD-32A025, alphanumeric displays ..
PDS-30/1/2, controller card, (displays)
PH, wirewound resistors
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PL-11, 12, 13, 14, 32, 33, 34, transformers ..
PL-22, 23, 24, 42, 43, 44, transformers
PLS, PLD, power transformers
Power Capacitors
PT, ISDN transformers
PT-10, -20, pulse, trigger type transformérs .
PT-50, power, trigger type transformers
PTF, metal film resistors ..
R/C Networks, surface mount,
R-1C-16A, metal film resistor networks

R-4C, R-5C, metal film resistor networks ............
RC, RCWP, RCW, thick film chip resistors ............
RCM, RCWPM, RCWM, thick film chip

resistors, E-Rel, MIL-R-55342, RM
RDX, metal oxide resistors, ratio dividers ..
RH, NH, wirewound resistors, MIL-R-18546, RE .52
RJ24, cermet trimmers, MIL-R-22097 .
RJ26, cermet trimmers, MIL-R-22097 ...
RJR24, cermet trimmers, E-Rel, MIL-R-39035
RJR26, cermet trimmers, E-Rel, MIL-R-39035
RJU, metal oxide resistors
RNX, metal oxide resistors, high voltage ...
ROX, metal oxide resistors, high voltage ...
RS, wirewound resistors, MIL-R-26, RW
RS, miniature wirewound resistors .....
RS-1F, fuse resistors, molded, custom ..
RT24, wirewound trimmers, MIL-R-2720
RT26, 27, WW trimmers, MIL-R-27208 .....
RTR24, WW trimmers, E- Rel, MIL-R-39015 ...
SAYWHAT?!®, screen software, (displays) ..
SM20, rack and panel, connectors ........
SMA, OMA, metal film resistors, jumper
SMH, surface mount resistors, (MELF) ..
SMMO0204, cylindrical chip resistors, (ME|
Soft Start, NTC thermistors ...................
SOGC, surface mount resistor networks
SOMC, surface mount resistor networks
Special Applications Connectors .
Special Power Rheostats .............
Special Purpose Wirewound Resistors .
Special Purpose Wirewounds
SPR-2213, -2214, wirewound resistors .
SPW, carbon film resistors ...........
SSN, NTC thermistors, Soft Start.
ST-22, -23, chip potentiometers ...
ST53YJ, YL, cermet trimmers, surface mount.
ST63Y, Z, cermet trimmers, surface mount ...........
Surface Mount Inductive Components .
T7YA, YB, cermet trimmers, miniature
T14L10, R/2R ladder networks ...........
T16L08, T16LR8, R/2R ladder networks
T18, T18T, cermet trimmers, rectangular .
T63, cermet trimmers, small size ....
T93, cermet trimmers, small size
TA, audio, telephone coupling transformers .
TC, converter transformers .................
TCO06, NTC thermistors, MIL-T-23648 .
TCN, capacitor networks
TE, TD, filter inductors, toroids ........cccceeevveccennnn
Temperature Sensing Probes
Thick Film Chip Resistor Design Kit ..
TIP, infrared touch panels, (displays) .
TNPW, thin film chip resistors
TNPWAM, thin film chip resistors, E-Rel,

MIL-R-55342, RM
TR, TD, thick film, resistors and dividers...
TRC, resistor/capacitor networks ...........
TX, TXD, TY, cermet trimmers, miniature .
TxxS, R/2R ladder networks .
W, surface mount chip thermistors .
WSC, surface mount wirewound resistors
X, M, C, F, T, B, NTC thermistors
X0-43B, crystal clock oscillators
X0-52B, BD, BE, crystal clock oscillators
X0-53B, crystal clock oscillators.............
X0-54B, BD, BE, crystal clock oscillators
XOSM-52B, BE, surface mount oscillators ...




MODELS XOSM-52B and XOSM-52BE
Clock Oscillators

Hybrid Crystal, Surface Mount
240 Hz to 72 MHz (-52B), 500 KHz to 40 MHz (-52BE)

FEATURES

ELECTRICAL SPECIFICATIONS

Operating Temperature Range: 0°C to 70°C.

¢ Enabled tri-state output optional

* Hermetically sealed package

Frequency Stability: (Inclusive of caIibratiOn tolerance at 25°C

temperature change, input voltage change, load change, aging,

shock and vibration): *.01% (£ 100PPM).
Input Voltage (Vdd): + 5.0 £ 0.5 VDC.

Input Current: 5 to 50 mA typical (see table).
Rise Time: 4nS typical (CMOS levels), 2nS typical (TTL levels).

Fall Time: 4nS typical (CMOS levels), 2nS typical (TTL levels).

Logic ‘0’ Level: 0.1 Vdd maximum CMOS, 0.4 V maximum TTL.
Logic ‘1’ Level: 0.9 Vdd minimum CMOS, 2.4 V minimum TTL.

Logic ‘0’ Sink Current: 16 mA minimum.
Logic ‘1’ Source Current: 0.4 mA minimum.

Output Waveform: Squarewave, HCMOS, CMOS, NMOS, TTL,
LS-TTL, S-TTL compatible, waveform symmetry. (0.5 Vdd CMOS

or 1.4V TTL levels): 50 £ 10%.

Output Load: 50 pF HCMOS or 1-10 TTL loads.

A COMPANY OF

¢ HCMOS, CMOS, NMOS, TTL, LS-TTL, S-TTL compatible

Enable Input Voltage: 3.5 V minimum.

Disable Input Voltage: 0.8 V maximum.

Enable Input Current: 10 pA maximum.

Disable Input Current: 300 uA maximum.

MECHANICAL SPECIFICATIONS

Hermetically Sealed Package: Leak rate less than
2 x 108 atmosphere cc/sec. of helium.

Marking Ink: Epoxy, solvent resistant.

Solvent Resistance: Isopropyl alcohol,
trichloroethane, Freon TMC.

Terminal Solderability: Per MIL-STD-202,
Method 208C.

ENVIRONMENTAL SPECIFICATIONS

Temperature Cycle: - 55°C to + 85°C, 3 cycles.

Shock: 1000 G's 0.35 millisecond, 1/2 sine wave, 3
shocks each plane.

Vibration: .06 D.A., 10-55 Hz, 35 G, 55-2000 Hz.

Humidity: 85% relative humidity at 85°C, 240 hours.

426 +.004
, |+ [10.82 + _102]+| IDD (TYP) IN mA, 15 pf, LOAD 1 N. C. or E/D
-073“[&781 — FREQ. MHz | XOSM-52B | XOSM-52BE | 4 Circuit/Case Ground 50v
# ’ .306 [7.77] 1 10 10 5 Output
MAX. 4 6 10 8 Input (Vcc
—J vy 16 13 7 put (Veo) TP.  <RL3g0
— — TTL Test Circuit 8 5
4 70 33 20 2
492+ .010 60 40 — ©
<— [12.50 +.254] —>
.300 +.004
—>| [7.62 % .102] I<— Vdd = lo cL
1 4 15
| 1 4 | l 0.1 uF pF
—C:@— T Pin 1 identified by square corner/dot. . B j C T.P.
] 200 +.004 CAUTION: Unit can be damaged if CMOS Test Circuit s 5 Q
[.7.62 ; :1 02] plugged in backwards. A O O
: cL
| 8 5 ‘L .492 +.010 J'
_ S _&__. [12.50 + .254] _|50pF
Jy ,L vdd 2] -
.020 +.002 Ton uF ! 4
-500 [12.70] 5| [508:.051] | °
MAX. DIA. (4 Pins)

CL - To include probe and fixture capacitance.

— Model

— Frequency
— Pin identifier
— Dale

XOSM-52

B E 10

MODEL

FREQ. ACCURACY

ENABLE/DISABLE FREQ./MHz

A =.005%
B = (.01% Std. tol.)

E = With function
BLANK = #1 Pin open

Contact factory for other models, logic families, stabilities and temperature ranges.

4 ' DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, AZ 85282-1883 * Phone (602) 967-7874 * Fax 602-829-9314



A COMPANY OF

MODEL X0-43B

Clock Oscillators

Hybrid Crystal, Resistance Welded Metal Package
Low Profile, 250 KHz to 60 MHz

FEATURES

 Able to withstand flow soldering

¢ Wide range of standard frequencies available from stock (listed below)
* Hermetically sealed package

¢ Low profile .225" [5.72] maximum seating height

* Metal Case - corrosion resistant and grounded for EMI shielding

* Glass standoffs for spacing from mounting surface

INPUT WAVEFORM TTL OUTPUT “ONE” LEVEL
FREQUENCY CURRENT SYMMETRY RISE & FALL TIME “ZERO” LEVEL SOURCING
RANGE (mA) AT 1.4VDC (From Zero to One Level) SINKING 16 mA 0.4 mA
250 KHz to 3.999 MHz 65 max. 55/45 15 nS max. 0.4 volts max. 2.4 volts min.
4.0 MHz to 24.999 MHz 40 max. 60/40* 10 nS max. 0.4 volts max. 2.4 volts min.
25.0 MHz to 60.0 MHz 50 max. 60/40* 6 nS max. 0.4 volts max. 2.4 volts min.
* 55/45 Available
ELECTRICAL SPECIFICATIONS ENVIRONMENTAL SPECIFICATIONS
Input Voltage: +5VDC +0.5 V. Temperature Cycle: - 55°C to + 85°C, 3 cycles.
Frequency Range: 250 KHz to 60 MHz. Shock: 1000 G's 0.35 millisecond, 1/2 sine wave,
Operating Temperature Range: 0°C to 70°C. 3 shocks each plane.
TTL Compatible: Will drive 1-10 TTL Gates. Vibration: .06 D.A., 10-55 Hz, 35 G, 55-2000 Hz.
MECHANICAL SPECIFICATIONS v Humidity: 85% relative humidity at 85°C, 240 hours.
Hermetically Sealed Package: Leak rate less than 2 x 10 STOCKING FREQUENCIES (MHz)
atmosphere cc/sec. of helium. “B” accuracy only
Marking Ink: Epoxy, solvent resistant. 1.0 49152 10.0 19.6608 32.0
Solvent Resistance: Isopropyl alcohol, Trichloroethane, 12288 5.0 12.0 20.0 40.0
Freon TMC.
Terminal Solderability: Per MIL-STD-202, Method 208C. 2.0 50688 160  24.0 50.0
Package: Cold Rolled Steel (CRS), Nickel-Plated Base with 24576 6.0 16.384  25.0
Resistance Welded Stainless Steel Cover. 4.0 8.0 18.432 30.0

815 [20.70] Schematic

|<_ MAX. _>|

.225 [5.72] (14) ®)
. MAX. Input - =0 Output
.300 +.005 ¢ J L * @ Mo
[7.62 +.127] _ - Lc bl
- 1250 +.010 (TTL Compatible)
.025 [.635]~]|<— 019 [.483] , [6:35+.254] Signal and Case Ground =
.015 [.381] .017 [.432] PIN CONNECTION
[15.24 +.127] 1 NG,
7 Ground
Pin #1 is identified by square corner. Design subject to change without notice. 8 Output
14 +5VDC

X0-43 B - 59 10
— Model MODEL FREQ. ACCURACY SYMMETRY FREQ./MHz
— Frequency (All conlditions)
— Pin identifier A =+.005% (+ 50PPM) BLANK = Std. Symmetry
— Dale B =%.01% (= 100PPM) - 59 = 55/45 Symmetry

Contact factory for other models, logic families, stabilities and temperature ranges.

DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, AZ 85282-1883 * Phone (602) 967-7874 * Fax 602-829-9314 5




MODELS X0-52B, X0-52BD, XO-52BE \EEERJ

Clock Oscillators |

Hybrid Crystal, 240 Hz to 110 MHz (-52B)
1.0 MHz to 70 MHz (-52BD), 1.0 MHz to 110 MHz (-52BE)

FEATURES

* HCMOS, CMOS, NMOS, TTL, LS-TTL, S-TTL compatible

* Enabled output optional

¢ Hermetically sealed package

ELECTRICAL SPECIFICATIONS ‘ Enable Input Voltage: 3.5 V minimum.

Operating Temperature Range: 0°C to 70°C. Disable Input Voltage: 0.5 V maximum.

Frequency Stability: (Inclusive of calibration tolerance at 25°C Enable Input Current: 10 pA maximum.
temperature change, input voltage change, load change, aging, Disable Input Current: 300 pA maximum.

shock and vibration): +.01% (+ 100PPM). _ MECHANICAL SPECIFICATIONS
Input Voltage (Vdd): + 5.0+ 0.5 VDC. Hermetically Sealed Package: Leak rate less than
Input Current: 5 to 50 mA typical (see graph). 2 x 10°® atmosphere cc/sec. of helium.

Rise Time: 4nS typical (CMOS levels), 2nS typical (TTL levels). ~ Marking Ink: Epoxy, solvent resistant.
Fall Time: 4nS typical (CMOS levels), 2nS typical (TTL levels).  Solvent Resistance: Isopropy! aicohol,

. . . . trichloroethane, Freon TMC.
Logic ‘0’ Level: 0.5V maximum CMOS, 0.4 V maximum TTL Terminal Solderability: Per MIL-STD-202,

(Vd=5v). - Method 208C.
Logic ‘1’ Level: 4.5V minimum CMOS, 2.4 V minimum TTL - ENVIRONMENTAL SPECIFICATIONS

(qu ‘= ,5 Y)‘ . Temperature Cycle: - 55°C to + 85°C, 3 cycles.
Logic ‘0’ Sink Current: 16 mA minimum. Shock: 1000 G's 0.35 millisecond, 1/2 sine wave, 3
Logic ‘1’ Source Current: 0.4 mA minimum. shocks each plane.
Output Waveform Symmetry: 60/40 standard. 55/45 available.  Vibration: .06 D.A., 10-55 Hz, 35 G, 55-2000 Hz.
Output Load: 50 pF HCMOS or 1-10 TTL loads. Humidity: 85% relative humidity at 85°C, 240 hours.

PIN CONNECTION
A .031 +.008
.235 [5.97] [.787 + .203] 1 : N C.orE/D
MAX. y FRYEQ. -A?RTCzISEF)'TESHQ;S\;ncs 4 Circuit Case/Ground 5.0V
Pl =5.0 VD!
250+.014 4 T (rypic C) 5 Output
16.35 = .356] y 4—1 60 cL=50pF | 8 +5VDC 1.P. CRL 390
020.£.002 50 (cmos) TTL Test Cuit 8 5
[.508 + .051] -~ 40 W, CL=15pF re) ol
< 4 =15 p!
DIA. (4 Pins) EN g ey ,
8 7~ :
~ 20 vdd o CL
i' ! 4 : 1 4 15
_ 10 r 0.1 pF pF
492+ .010 * ° —— ' T.P
[12.50 + .254] 10 20 30 40 50 60 70 CMOS Test Circuit o s 9
l s ® 5 FREQUENCY RANGE (MHz) A re) ol )
Y | [ : cL
1 \| | J e
-300 +.004 Pin 1 identified by square corner/dot. vdd Q):: o el s
[:,3_ P ",’gg] ez 102 < CAUTION: Unit can be damaged if 1 4
’ ~<— [1;9520“1021504] - plugged in backwards. [ 0.1 yF
CL - To include probe and fixture capacitance.
X0-52 B E -59 10
— Model MODEL FREQ. A(?CURACY ENABLE/IDISABLE SYMNIIETHY FREQ./MHz
— Frequency AA = .0025% D = Disable to Logic 1 Level | | Blank = Std. 60/40
— Pin identifier A =.005% E = Disable to Tri-State -59 = 45/55 TTL Level
— Dale B = (.01% Std. tol.) BLANK = #1 Pin open -60 = 45/55 CMOS Level
Contact factory for other models, logic famlllesl stabilities and temperature ranges.

6 . DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, AZ 85282-1 883 * Phone (602) 967-7874 + Fax 602-829-9314



A COMPANY OF
VISHAY

DALE,

MODEL XO-53B

Clock Oscillators
Hybrid Crystal, Resistance Welded Metal Package

Low Profile, 250 KHz to 60 MHz

FEATURES

e Able to withstand flow soldering

* Wide range of standard frequencies available from stock (listed below)
* Hermetically sealed package

e Low profile .225" [5.72] maximum seating height

* Metal Case - corrosion resistant and grounded for EMI shielding

¢ Glass standoffs for spacing from mounting surface

INPUT WAVEFORM TTL OUTPUT “ONE” LEVEL
FREQUENCY CURRENT SYMMETRY RISE & FALL TIME “ZERO” LEVEL SOURCING
RANGE (mA) AT 1.4 VDC (From Zero to One Level) SINKING 16 mA 0.4 mA

250 KHz to 3.999 MHz 90 max. 60/40 15 nS max. 0.4 volts max. 2.4 volts min.
4.0 MHz to 8.999 MHz 40 max. 60/40 15 nS max. 0.4 volts max. 2.4 volts min.
9.0 MHz to 24.999 MHz 40 max. 60/40 10 nS max. 0.4 volts max. 2.4 volts min.
25.0 MHz to 31.999 MHz 70 max. 60/40 10 nS max. 0.5 volts max. 2.4 volts min.
32.0 MHz to 60.0 MHz 70 max. 60/40 6 nS max. 0.5 volts max. 2.4 volts min.

ELECTRICAL SPECIFICATIONS
Input Voltage: + 5VDC £0.5V.
Frequency Range: 250 KHz to 60 MHz.
Frequency Stability: +.01% (+ 100PPM).
Operating Temperature Range: 0°C to 70°C.
TTL Compatible: Will drive 1-10 TTL Gates.
MECHANICAL SPECIFICATIONS

Hermetically Sealed Package: Leak rate less than 2 x 10
atmosphere cc/sec. of helium.

Marking Ink: Epoxy, solvent resistant.
Solvent Resistance: Isopropyl alcohol, Trichloroethane, Freon TMC.
Terminal Solderability: Per MIL-STD-202, Method 208C.

ENVIRONMENTAL SPECIFICATIONS
Temperature Cycle: - 55°C to + 85°C, 3 cycles.

Shock: 1000 G's 0.35 millisecond, 1/2 sine wave,
3 shocks each plane.

Vibration: .06 D.A., 10-55 Hz, 35 G, 55-2000 Hz.
Humidity: 85% relative humidity at 85°C, 240 hours.
STOCKING FREQUENCIES (MHz)

1.0 49152 10.0 19.6608 32.0
1.2288 5.0 12.0 20.0 40.0
2.0 5.0688 16.0 24.0 50.0
24576 6.0 16.384  25.0
4.0 8.0 18432  30.0

) 815 [20.70]
Pin #1 MAX. _>|
% -
[1'210531 . . .300+.005
e [7.62+ 1271

9® ot

[15.24 +.127]

600 £.005

-«

o

Schematic
.22’: 5272] "
. 8
x Input gv— ——(—)———o Output
+
Y v — L ) @ LILIL
X A 250 £.010  N-C o (TTL Compatible)
6.35 + .254]
gfg Eggﬂ y [6:35:.254] Signal and Case Ground =
A | 019 14831 PIN CONNECTION
017 [.432] 1 N.C
7 Ground
8 Output
14  +5VDC

Pin #1 is identified by square corner. Design subject to change without notice.

— Model

— Frequency

— Pin identifier
— Dale

X0-53
MODEL

Contact factory for other models, logic families, stabilities and temperature ranges.

B 10

FREQ. ACCURACY

FREQ./MHz
(All conditions) '

[ B=+.01% (x 100PPM,) |

DALE ELECTRONICS, INC., 1155 W.

23rd Street, Tempe, AZ 85282-1883 * Phone (602) 967-7874 « Fax 602-829-9314 7



MODELS X0-54B, X0-54BD, XO-54BE
6scillators
Hybrid Crystal, 240 Hz to 110 MHz (-54B)
1.0 MHz to 70 MHz (-54BD), 1.0 MHz to 110 MHz (-54BE)

Clock

FEATURES

A COMPANY OF -

* HCMOS, CMOS, NMOS, TTL, LS-TTL, S-TTL compatible

e Enabled output optional

* Hermetically sealed package

ELECTRICAL SPECIFICATIONS

Operating Temperature

Frequency Stability: (Inclusive of calibration tolerance at 25°C
temperature change, input voltage change, load change, aging,

Range: 0°C to 70°C.

shock and vibration): +.01% (+ 100PPM).
Input Voltage (Vdd): + 5.0 £ 0.5 VDC.
Input Current: 5 to 50 mA typical (see graph).

Rise Time: 4nS typical (CMOS levels), 2nS typical (TTL levels).
Fall Time: 4nS typical (CMOS levels), 2nS typical (TTL levels).

Logic ‘0’ Level: 0\.5 V maximum CMQOS, 0.4 V maximum TTL

(Vdd = 5 V).

Logic ‘1’ Level: 4.5V minimum CMOS, 2.4 V minimum TTL

(Vdd = 5 V).

Logic ‘0’ Sink Current: 16 mA minimum.
Logic ‘1’ Source Current: 0.4 mA minimum.

Output Waveform Symmetry: 60/40 standard. 55/45 available.

Output Load: 50 pF HCMOS or 1-10 TTL loads.

230 [5.84] 1 N.C.orE/D
MAX. FREQ. - IDD CHARTERISTICS 7 Ground 50V
i v ,__[ L (TYPICAL AT VDD = 5.0 VDC) P Output
Yy
vl x 60 cL=s0pF | 14 +5VDC Tp. <RL390
1035 [.890] Y 50 (Cmos) TTL Test Circuit 14 s Q
.015 [.381] .
“- <022 15507 (oanrosy T4 74— cL=15pF A © O
017 [.432] - 24 . (TTL)
[=]
22 o~ Vdd (v) = |o cL ==
: . . 1 7 15 pF|
Pin #1 _\14_ 8‘:"[:2'701—_>| 10 l 0.1 uF
T.P.
RY . .
_J;, ©q ey T 300 005 10 20 30 40 50 60 70 CMOS Test Circuit 14 s o]
[;:&;] ['7.52?127] FREQUENCY RANGE (MHz) A vy are} 0
. [ [ ] CL
Y ¢ - 50 pF
.600 + .005 Pin 1 identified by square corner/dot. vdd — o Q -
[15.24 + .127] CAUTION: Unit can be damaged if 1 7
< L plugged in backwards. | 0.1 uF
‘ CL - To include probe and fixture capacitance.

Enable Input Voltage: 3.5V minimum.
Disable Input Voltage: 0.5V maximum.
Enable Input Current: 10 uA maximum.
Disable Input Current: 300 pA maximum.
MECHANICAL SPECIFICATIONS

Hermetically Sealed Package: Leak rate less than
2 x 10°® atmosphere cc/sec. of helium.

Marking Ink: Epoxy, solvent resistant.

Solvent Resistance: Isopropyl alcohol,
trichloroethane, Freon TMC.

Terminal Solderability: Per MIL-STD-202, Method
208C.

ENVIRONMENTAL SPECIFICATIONS

Temperature Cycle: - 55°C to + 85°C, 3 cycles.

Shock: 1000 G's 0.35 millisecond, 1/2 sine wave, 3
shocks each plane.

Vibration: .06 D.A., 10-55 Hz, 35 G, 55-2000 Hz.

Humidity: 85% relative humidity at 85°C, 240 hours.

— Model

— Frequency
— Pin identifier
— Dale

X0-54 B E -59 10
MODEL FREQ. A(IJCURACY ENABLE/IDISABLE SYMNIIETRY FREQ./MHz
AA = .0025% D = Disable to Logic 1 Level Blank = Std. 60/40
A =.005% E = Disable to Tri-State -59 = 45/55 TTL Level

B = (.01% Std. tol.)

BLANK = #1 Pin open

-60 = 45/55 CMOS Level

Contact factory for other models, logic families, stabilities and temperature ranges.

8 DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, AZ 85282-1883 * Phone (602) 967-7874 * Fax 602-829-9314
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A COMPANY OF

MODELS E08C, E10C, E15C
~ Cermet Trimmers
Miniature, Industrial Grade, Singleturn
Open Frame, Ceramic Construction

FEATURES
b ¢ Adjustable - top + bottom or front + back MODEL E08C E10C E15C
: X i Mechanical Travel 240 240 260
¢ Durable ceramic and metal construction Operating Torque S50l oo o
¢ Low profile Weight (Grams) 4 ) 53

RESISTANCE TOLERANCE POWER TEMPERATURE COEFFICIENT
RANGE RATING TEMPERATURE
MODEL (Ohms) 10Q-47Q 22Q-47Q 47Q-1M  47Q-22M @70°C  10Q-47Q 47Q-100Q 100Q-1M 100Q-2.2M LIMITS
E08C 10-1M +30% — +20% — 33W  +250PPM +150PPM =+ 100PPM — -55°C - + 110°C
E10C 10-2.2M +30% — — +20% B5W  +250PPM + 150PPM — +100PPM - 55°C - + 110°C
E15C 22-2.2M — +30% — +20% 1W  +250PPM + 150PPM — +100PPM - 55°C - + 110°C

E08CS1 323 E10CS1 E15CS1
18:2] 374

o ! > . e o

= P A ¥
Y % 138 [3. AT Y o5 - 189 v 29
+ _;38 [3.5] m  138[38] =°Tx 18] 2 *[4_31 i A *[7_5]

—»H«— A _JL_ t 138 118 I
043 [1.1] 043 [11] = [35] 3]
SLOT .028 x .094 197 [5] 197 SLOT .031 x .098 197 (5] SLOT.039x.118
17 x2.4] e { [s] [.8x2.5] - i« [1x3]
374 ' L—i— C pos - .;;]7 . v e .
[9.5] ) . - 'w—
| ; ;]s @ | ; G 5 3] ; -;517 ra [12.5]
~] @ I\ v - T ‘r g *
X K »} |<— 197 J—»I |<— \ | 197
.051[1.3] [51  .051[1.3] .051[1.3] [51
EO8CP1 E10CP1 E15CP1
SLOT .028 x .094 SLOT .031 x .098 SLOT .039 x .18
L7 x2.4] [.8 x 2.5] [1x3]

323 [8.2] -138[3.5] .189 [4.sj 079 [2]
AR * 94
2364 N\VYUN o
6l yy ¥
008
|*> [2.5] ’ ’ ‘
d3g| > - 13 >l 77 |[>lle - <
[3.5] -043011] .031[0.8] 3.5 -043[1.1] 165 [4.2] [4.5] ~.043[1.1] 276 [7]
os1 ¥ - ¥ ¥ 098 ¥ N
M3 9 igf] o1 ¥ ® ion A7 st
T T n8 4 51 ¢y nal
|17 1< - 197l | aea |t
[51 [51 [10]

— Manufacturer's name (Draloric)

E10CS1 10k 20%
— Resistance value MODEL VALUE TOLERANCE

DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, AZ 85282-1883 « Phone (602) 967-7874  Fax 602-829-9314 9



MODELS P11 and PA11
Modular Potentiometers
Cermet/Conductive Plastic Element

FEATURES

¢ Miniature module size -
5"[12.7]1x .5" [12.7] x .2" [5.08]

¢ Shaft diameters - 1/4", 1/8", 3mm,
4mm, 6mm

¢ Up to seven modules as standard
* P.C. pins or solder lugs

" A COMPANY OF

¢ P.C. mounting brackets
¢ Up to twenty-one detents
* Rotary switch modules

¢ Concentric shafts

* Motorized designs

* Custom designs

90%
F B /

—% 50%
Ve

10% /
a

I 25% 50% 75%
< Electrical Travel 270° >
Mechanical Travel 300°
a=08=15°+5°

P11 (Cermet)

PA11 (Conductive Plastic)
270° + 10° 270° £ 10°

20Q to 2MQ - Linear 500Q to 200k<2 - Linear
1kQ to 1TMQ - Non-linear 1kQ to 1MQ - Non-linear
Resistance Tolerance i

Electrical Travel
Resistance Range

Standard L +10% +20%
On Request +5% . +10%

Power Rating
Linear Taper 1W at70°C 0.5 W at 70°C
Non-linear Tapers 0.5 W at 70°C 0.5 W at 70°C
Multiple Assemblies 0.5 W per element 0.5 W per element

Temperature Coefficient +100PPM if R > =100Q + 500PPM typical/C°
Limiting Element Voltage 350 V 350 V

Contact Resistance Variation 2% or 3Q linear taper 1% linear taper

End Resistance 2Q 20

MECHANICAL SPECIFICATIONS
Mechanical Travel: 300° + 5°.

Operating Torque - Single and dual assemblies:
1/8", 3mm, 4mm D shafts = 0.7 - 1.4 ounce inch
maximum.

1/4", 6mm D shafts = 1 - 1.9 ounce inch maximum.
3 to 7 modules = 0.3 - 0.45 ounce inch maximum
per module.

End Stop Torque:

1/8", 3mm, 4mm D shafts = 3 pound inch minimum.

1/4", 6mm D shafts = 6.8 pound inch minimum.

Tightening Torque:
1/4", 6mm, 7mm D bushings = 13 pound inch
minimum.
3/8", 10mm D bushings = 21 pound inch minimum.

MULTIPLE ASSEMBLIES

Standard assemblies can comprise up to 7 modules
in addition to the shaft and bushing module.

* Detents module (CV).
¢ Switch modules (RS or RSI).
¢ Potentiometer modules.

* Spacer modules, to increase the distance between
rows of pins from .2" [5.08] to .4" [10.16].

* Screening module, with ground terminal.

Preferred assembly sequénce, not mandatory:

[Shaft and bushing module] [Detents module]
[Switch module(s)] [Potentiometer module(s)].

+ 5% maximum linear taper
100,000MQ minimum
1500 V RMS minimum

90 dB maximum
0.05 dB minimum

100,000 cycles

Independent Linearity + 5% linear taper
Insulation Resistance 100,000MQ minimum
Dielectric Strength 1500 V RMS minimum
Attenuation

Rotational Life 50,000 cycles

CONCENTRIC SHAFTS

Characteristics and pérformances remain identical to those of single shaft
assemblies. Solder lugs Y or PC pins X styles only.

The outer shaft, 1/4" or 6mm D, drives the module situated immediately
behind the panel, before the spacer module. .

The spacer module has standard P11 module dimensions:
5" [12.7] x .5" [12.7] x .2" [5.08].

The inner shaft, 1/8" or 3mm D, drives thé modules situated after the
spacer module.

Standard combinations comprise up to 6 modules - either potentiometer,
switch or valley detents module - plus 1 spacer module.

Preferred assembly sequence, starting with a concentric shafts and
bushing module:

1. [Detents Module] [Switch module(s)] . ‘
[Potentiometer module(s)] driven by the outer shaft.

2. [Spacer module].

3. [Detents module] [Switch module(s)] ~
[Potentiometer module(s)] driven by the inner shaﬂ

CUSTOM SHAFTS

Shaft iength is measured from the mounting surfaqe (FMS).

Shaft slots are aligned to + 10° of the wiper position.

When special machining is required - flats, threaded ends, special
shaft lengths, etc., a drawing is needed.

t
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MODELS P11 and PA11
SWITCH MODULES

RS and RSl rotary switches are housed in a standard P11 module,
size .5" [12.7] x .5" [12.7] x .2" [5.08].

Caution: Because of the switch actuation travel, the potentiometer
total electrical travel is reduced to 240 + 10 degrees.
Switch actuation is described as seen from the shaft end.
D: Means actuation in maximum CCW position.
F: Means actuation in maximum CW position.
RSD SINGLE POLE SWITCH NORMALLY OPEN
In full CCW position, the contact between 1 and 3 is open.
It is made at the beginning of the travel in CW direction.
RSF SINGLE POLE SWITCH NORMALLY OPEN
In full CW position, the contact between 1 and 3 is open.
It is made at the beginning of the travel in CCW direction.
RSID SINGLE POLE CHANGEOVER
In full CCW position, the contact is made between 3 and 2.
Switch actuation (CW direction) makes contact between 1 and 2.
RSIF SINGLE POLE CHANGEOVER
In full CW position, the contact is made between 1 and 2.

Switch actuation (CCW direction) makes contact between 2 and 3.

SWITCH SPECIFICATIONS

Switch Actuation Travel: 25°.

Potentiometer Electrical Travel: 240° + 10°.

Total Mechanical Travel: 300° * 5°.

Power Rating: 250 V 1 Amp/30 V 1 Amp with resistive load.
Minimum Current/Voltage: 10 mAmp/50 mV.

Initial Contact Resistance: 30 Megohm.

Dielectric Withstand Voltage: 1000 V RMS, terminal to terminal.

Rotational Life: 10,000 actuations.
Temperature Range: - 40°C + 85°C.

VALLEY DETENTS

Up to 21 detents positions available. The valley detents
mechanism is housed in a standard P11 module, size

.5"[12.7] x .5" [12.7] x .2" [5.08].

Count detents as follows: 1 for full CCW position, 1 for full CW
position, plus the other positions forming equal resistance
increments (linear taper) - not equal angles.

IMPORTANT: Always consult Dale to obtain a sketch indicating
the angular distribution of front panel indexes.

LOCATING PEGS (Anti-Rotation Lugs)

These come on a bushing ring. See chart for
dimensional specifications.

Four set positions are available, clockface orientation:
00.00 03.00 06.00 09.00. Although the orientation is
set to your order requirements, it can be reset as
required.

NOTE: All P11 bushings have a double flat. When
panel mounting holes have been punched accordingly,
an anti-rotation lug is not necessary.

CENTER TAPS

The extra terminal is a solder lug, situated in the
potentiometer module opposite the terminals. Center
taps short circuit 11° of travel.

LINEARITY

Measured over 30% minimum of actual electrical travel.
On request, linearity can be guaranteed to + 3% (option
J123) or to + 2% (option J145), linear taper only.

INTERLINEARITY (Tracking)

It is the maximum deviation between the actual voltage
outputs of 2 or more potentiometer modules in the same
assembly. It is expressed as a percentage of the total
applied voltage, or preferably in dB attenuation.
Interlinearity is measured between 2 potentiometer
modules, over 10 to 90% of the total electrical travel.
Linear taper: + 0.8 dB typical, + 0.42 dB on request.
Non linear tapers: + 2 dB typical, + 0.83 dB on request.

OTHER OPTIONS

Contact Dale Electronics for further details. Many
options are available. The following is a selection:

Motorized Potentiometer: The reduced size of P11
multiple assemblies makes them an ideal fit for
motorized potentiometer assemblies.

Heavy Duty Trimmer: Bushingless, oversize
screwdriver slot.

Potentiometer Module Only: For servo applications.
Extra Long Rotational Life: To 1 million cycles.

P11 (Cermet)

PA11 (Conductive Plastic)

Shock
Total Resistance Shift

50G 11 msecs, 3 shocks, 3 directions
0.2%

50G 11 msecs, 3 shocks, 3 directions
0.2%

Total Resistance Shift
Contact Resistance Variation

3%
5%

Resistance Setting Change 0.5% typical 0.5% typical
Vibration 10 - 55Hz/0.75mm or 10G/6 hours 10 - 55H2/0.75mm or 10G/6 hours
Total Resistance Shift 0.2% 0.2%
Voltage Setting Change 0.5% typical 0.5% typical
Temperature Cycle 5 cycles, - 55°C to 125°C 5 cycles, - 55°C to 125°C
Total Resistance Shift 0.2% 0.5% typical
Rotational Life 50,000 cycles 100,000 cycles

6%
2%

Load Life
Total Resistance Shift
Contact Resistance Variation

1,000 hours at 70°C (90' on, 30' off)
2%
4%

1,000 hours at 70°C (90' on, 30' off)
5%
5%

Moisture (40°C - 98% RH)
Total Resistance Shift
Insulation Resistance

56 days
2%
> 1,000MQ

21 days
5%
> 10MQ

Operating Temperature Range

-55°C to + 125°C

-55°C to + 125°C

Climatic Sequence - 5 Cycles

Total Resistance Shift

Dry heat + 125°C/ Damp heat/
Cold - 55°C/ Damp heat/ 5 cycles
1%

* Above specifications do not apply to values equal to or below 100Q.
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MODELS P11 and PA11

Solder lugs Y and PCB pins X only.

The outer shaft (D or VD) drives the module(s) situated immediately behind the panel, before the spacer module.
The inner shaft (U or VU) drives the module(s) situated after the spacer.
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Terminals (Pin spacings on .1" [25.4] grid unless specified otherwise)
W-w2

b L :

=

000 [o]o o o[o] [e]e[o]o[e] 00000 Y
I%Iooolg'. 00000 00000 @0@0@ @@@_ _+
0 00O0CO0 0co0co0o0o0 00000 00000 o _
00000 00000 cooo0oO @000@ @ @J @ @
O ° @ ° E‘ ° @ 150 [3.8] .150 [3.8]
BUSHING | TERMINALS TERMINAL Z TERMINALS PANEL PANEL NUT
SHAFT DIA. | BUSHING DIA. | LENGTH Y, X, X1, X2 ONLY Z1,Z2, A, A1, A2 | CUTOUT | CUTOUT | WRENCH
DIM. A DIM. B DIM. C DIM. D DIM. K DIM. E DIM. E DIM. G DIM. H SIZE
T [3] [6] (8] [5] [9.1] [1.8] [1.6] [5.2] [6.5] [8]
Q [4] [7}] [8] [5] [9.1] [1.8] [1.6] [6.2] [7.5] [10]
\Y% [6] [10] [9.5] [7.6] [11.1] [3.8] [3.6] [8.2] [10.5] [12]
CcC [3)/[6] [10] [9.5] [7.6] — [3.8] [3.6] [8.2] [10.5] [12]
7 125 .250 .250 .200 .357 .071 .063 244 .295 314
2 .250 .375 375 .300 .436 150 .140 .323 413 .500
0 .125/.250 .375 375 .300 — .150 140 .323 413 .500
L, J and pin dimensions determined by part number on the preceding page.
Locating Pegs OPTION | BUSHING | THICKNESs | R | Switch Schematic Circuit Diagram
> R |«
| ' B 7-T-9 .012 244 a A c
I D 2-v .031 531 3l 21 1 3l 21 1 b $—+ cw
) RSID
¢ Al 016 305 Single Pole Changeover

12
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MODELS P11 and PA11

Shaft and Bushing Module
BASIC MODULE
P11 2 X24 B3 P CK
MODEL SHAFT AND BUSHING TERMINAL STYLE OPTION OPTION STD SHAFT LENGTH
LOCATING PEG ~ PANEL + SHAFT
SEALING
|
ELEMENTS BUSH. BUSH. SHAFT Y Solder Lugs, Radial Clqck Face P DIA. LENGTH END
P11 - Cermet DIA. LENGTH DIA. X PCB Pins, Radial Orientation 0 No Option CK1/8"  3/8"  Slotted
PA11-Conductive | [2 38" 38"  1/4" z PCB Pins, Radial B3 Setat03:00| | panel 4 Shaft cmis"  1/2'  Slotled
Plastic 7 14 18" 1/8" with Front Support Plate | | B Set at 06:00 Sealing Versions | | €D1/8"  5/8"  Slotted
‘ _ ' B9 Set at 09:00 have 8mm D CH1/8" 3/4" Siotted
Metric (mm) A PCB Pins, Radial BO Setat00:00 | | gmm L Bushin CR1/8" 7/8" Slotted
T 6 8 3 with Front and Back C3 Set at 03:00 9 VvD1/4"  5/8"  Slotted
Q 7 8 2 Support Plates p Szt :t 06:00 Not Standard VR1/4" 7/8" Slotted
vV 10 95 6 w PCB Pins, Axial with : with Shafts VN1/4" 1" Slotted
. C9 Set at 09:00 K. M. E.D A Y
2 Extra Pin CO Set at 00:00 2 V0 = VL1/4" 11/2" Slotted
CONCENTRIC SHAFTS 1 Module Only i Other bushing Metric (mm)
D3 Setat 03:00 sizes available
0 3/8" 3/8" 1/8"-1/4" - .200" Centers for X, Z, D6 Set at 06:00 ’ K 3 95  Slotted
: .. .. . consult factory. ;
Metric (mm) W Pins are .035" x .012 D9 Set at 09:00 M 3 125  Slotted
cc 10 95 3-6 1 .100" Centers for X, Z, DO Set at 00:00 R 3 22 Slotted
. W Pins are .024" x .012" | [Default - No E 4 95  Slotted
Panel and Shaft Sealing 2| |.200" Centers for X, Z, Locating Peg g 3 122é5 g}ogeg
versions have 8mm D and W Pins are .024" x .012" | Not available D & 6 Slgtt: q
8mm L Bushing - 1.200" Spacing Between with Panel + I 6 19 Knurled
Modules Sha_lt Sealing N 6 o5 Slotted
3 |.300" Spacing Between Option S 6 50  Slotted
Modules CONCENTRIC SHAFTS
4 |.400" Spacing Between D 1/4" 5/8" Plain
Modules U 1/8" 36/32" Plain
Metric (mm)
D 6 16 Plain
U 3 28.5 Plain
C Custom - Specify or
quote drawing
Shaft lengths measured
from mounting surface
P112X24B3PCK CViM RSD 20Q 10% A J 000
BASIC MODULE OPTION OPTION VALUE TOLERANCE TAPER OPTIONS
DETENTS MODULE = SWITCH MODULE(S)
CVIM 1 Detent at Half Travel RSD Single pole Quote in clear 20% Sténdard A Linear J 000 Center Tap
CViD 1 Detentin CCW Position normally open using multipliers Conductive | | L CW Log J 084 Improved Accuracy
CVIF 1 Detentin CW Postion St COW | | Mor vse 3 Plastic Fow of Center Point for
igit code. CViM
CV03 3 Detents inc. CW and CCW RSF Single pol . 10% Standard Reverse Log o
F Single pole 20Q - 2MQ for Cermet- S Audio S J 123 Linearity + 3%
CV05 5 Detents normﬁlly cé%\eln A Linear Taper: Optional for Sr\ag’e (Linear Law)
itch i f
CV07 7 Detents g Cermet Sonductive | | Symetrical | | J 145 Linearity + 2%
CV09 9 Detents RSID Single pole sooq-aMeLF 5% Optional f CW Log (Linear Law)
ional for N
CV11 11 Detents...(Standard) changeover Non-linear Tapers: ° Cgrmet J 116 Interlinearity + 0.42 dB
CV13 13 Detents switch in CCW Cermet and J 119 Interlinearity + 0.83 dB
CVi5 15 Detents position Conductive Plastic forl, Fand S
%, RSIF Single pole 5009 - 1MQ Non-linear Laws
Cv17 17 Detents changeover A Linear Taper EC Torque Compensation
CV19 19 Detents switch in CW Conductive Plastic Module
CV21 21 Detents...(Standard) posmo'n More options available
0000 No Option 0000 No Option
The number of detents is always an odd | | An assembly can
number. comprise 1 or more
Always consult Dale to obtain a sketch SwltCh modules.
indicating the angular distribution of Distance Petween" —— *1ST POTENTIOMETER MODULE
panel indexes - not equal angles. gg;:é:e%()fo?r 200" as * If more Potentiometer Modules are desired (there can be up
potentiometer modules to seven), then repeat Value, Tolerance, Taper and Options
for each.
Standard Assemblies can comprise up to 7 modules in addition to shaft and bushing module.
See preferred assembly sequence under heading “Multiple Assemblies”.

DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, AZ 85282-1883 * Phone (602) 967-7874  Fax 602-829-9314 13



MODELS P16 and PA16

Panel Controls

Miniature, “Pot in the Knob”
Cermet/Conductive Plastic

FEATURES

CERMET CONDUCTIVE
ELEMENT PLASTIC ELEMENT
Resistance Range
Linear Taper 22Q-10M 500Q-100k
Non-Linear Taper 1k-1M 500Q-100k
Tolerance
Standard +10% +20%
Optional +5% +10%
Power Rating
Linear Taper 1W @ 40°C 5W @ 40°C
Non-Linear Taper 5W @ 40°C 25 W @ 40°C
Temperature Coefficient +100PPMif R> 100 + 1000PPM/°C Max.
Contact Resistance Variation 3% or 3 1% Linear Taper

3% Non-Linear

A COMPANY OF

e Compact, minimum clearance, low profile design
¢ Fully sealed and panel sealed

* Easy to specify part type for ordering

¢ Metal bushing

¢ Available through distribution
¢ Simple, compact, reliable, available

¢ Bushing mounted panel control built inside a knob rather than behind a panel

ELECTRICAL SPECIFICATIONS

Electrical Travel: 270° + 10°.

Dielectric Strength: 2500 V.

Limiting Element Voltage: 350V linear taper.
Insulation Resistance: > 10 Megohm, 500 VDC.
End Resistance: 1 typical.

MECHANICAL SPECIFICATIONS

Mechanical Travel: 300° + 5°.

Operating Torque: 2.8 ounce/inch typical.

End Stop Torque: 2 pound/inch typical.

Unit Weight: Plastic knob .17 ounces typical,
metal knob .20 ounces typical.

100
=1 l,
8 7
(%] 80 A
E: F /¥
=
2 e0 / Vi
@ Al ]
40
sz any,
© 20 / L
* -
o A
0 20 40 60 80 100
% CLOCKWISE SHAFT ROTATION

B
—>| |~ .070[1.8]

Panel sealing ring

METAL BUSHING
Thread M10 x 0.75

NOTE: General tolerance is .020 [0.5] unless otherwise specified.

3 Terminals
014
[0.4]
ﬁ 365 | 2.76
[30°] —>| [85] ¢ [7] |
MAX,
¢ ™~ 531 +.040 |
315 | . [135+1]
[8.0] - -«
610 +.040

[15.5£1]

Mounting Hole

Index

.319 +.004

+0

1 [8.1+0.1

+0]

- A L
i+ 4% -
|
9 3.96 +.004
! | +0
[10.1 + 0.1
>

———> +0]

Plastic Knob .640 [16.3]
Metal Knob .630 [16.0]
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MODELS P16 and PA16

CERMET ELEMENT

CONDUCTIVE PLASTIC ELEMENT

Operating Temperature Range

Metal Knob -55°C to + 125°C - 55°C to + 125°C
Plastic Knob - 55°C to + 85°C - 55°C to + 85°C
Climatic Sequence 5 cycles 5 cycles
Dry heat + 125°C Dry heat + 125°C
Damp heat Damp heat
Cold - 55°C Cold - 55°C
Damp heat Damp heat
Total Resistance Shift 0.5% 0.5%
Moisture 56 days 56 days
Total Resistance Shift 0.5% 2%
Insulation Resistance > 10000M > 10000M

Shock 50g for 11 ms 50g for 11 ms
3 shocks in 3 directions 3 shocks in 3 directions
Total Resistance Shift 0.1% 0.2%
Change in Setting 0.2% 0.5%
Vibration 10-55 Hz/0.75mm or 10g/6 hours 10-55 Hz/0.75mm or 10g/6 hours
Total Resistance Shift 0.1% 0.2%
Change in Voltage Setting 0.2% 0.5%
Temperature Cycles
Plastic Knob, 5 cycles - 55°C to + 85°C - 55°C to + 85°C
Metal Knob, 5 cycles - 55°C to + 85°C - 55°C to + 85°C
Total Resistance Shift 0.5% 0.5%
Rotational Life 25,000 cycles 25,000 cycles

Total Resistance Shift

3%

5%

Contact Resistance Variation <2% <2%
Load Life 1000 hours @ 40°C. Cycles 90 min. on, 30 min. off 1000 hours @ 40°C. Cycles 90 min. on, 30 min. off

MOUNTING RECOMMENDATIONS

We recommend a mounting hole be punched in the panel matching the two flats on the bushing.
This is to provide a means of anti-rotational support.

Should the mounting hole be round, the bushing (not the knob) should be held by any means while
the hex nut is being tightened. Tightening force shall not exceed 21 pounds per square inch.
Panel sealing will be achieved at a pressure of 13 pounds per square inch.

The P16 bushing generally fits mounting holes as specified for 3/8 [9.53] diameter bushings.

The P16 is packed in tubes (20
per tube) with the leads protected.

(on bushing flat)
OPTIONS — Ohmic Value
A limited variety of colors are available for the plastic knobs. Colors available include — Tolerance
black, blue, red and white. Consult the factory for minimums. Consult the factory for color — Taper Code

options on the metal knob.

P16 P B 10k 10% A

MODEL KNOB MATERIAL COLOR VALUE TOLERANCE TAPER
P16 = Cermet N = Metal R = Red Cermet = 10% standard F = CCW Non-Linear
PA16 = Conductive P = Plastic N = Black Conductive Plastic = L = CW Non-Linear
Plastic B = Blue 20% standard A = Linear
W = White
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MODELS ST-22 and ST-23
Chip Potentiometers
Surface Mounted
Single Turn, Open Frame, 4mm Square

FEATURES

miniaturization

ST-22 Standard Adjustment

* Designed for efficient, accurate

¢ Can be wave or dip soldered
without rotor problems

¢ Coded marking for easy
identification of resistance value

¢ Models for standard, automatic or
reverse adjustment

¢ 12mm tape and reel packaging

A COMPANY OF

ELECTRICAL SPECIFICATIONS
Resistance Values: 100 ohm to 1 Megohm.
Resistance Tolerance: + 30%.
Rated Power: 0.2 watt at 70°C.
Rated Voltage: 100 VDC.
Rotation Life: 20 rotations.

TCR:
CRV:

Torque: 20 to 200 g cm.
Rotation Angle: 270° + 20° total.

Operating Temperature Range: - 40°C to + 100°C.
+ 250PPM/°C.
5% maximum.

NOTE: Nunibers without specified tolerance
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MODELS ST-22 and ST-23

S
TEST METHODS

Set rotor to full value, immerse in SN62 solder bath at 250°C for 5 + 1 seconds.
Stabilize at 25°C for 5 hours. Measure resistance value.

Set rotor to nominal value, frequency 10-55 Hz, amplitude 1.5mm, duration

2 hours in X, Y and Z axis.

Set rotor to full value 5 cycles from - 40°C to 25°C. Dwell for 30 minutes at - 40°C
and + 100°C. Dwell 15 minutes at 25°C. Stabilization time is 1 hour each.

Set rotor to full value, bake at + 100°C for 250 hours, stabilize at 25°C for 1 hour
prior to taking final measurements.

Rotate 20 times through 90% of effective rotation angle at a rate of 10 rotations
per minute.

Rotate rotor 10 times through 270° arc. Measure torque after 5 and 10 rotations.
Set rotor to full value, test temperature + 70°C + 2°C, cycle voltage on for 90
minutes, off for 30 minutes for 1000 hours. Stabilize at 25°C for 1 hour.
Measure resistance value.

Set rotor to full value, test temperature + 40°C + 2°C at 90-95% RH. Cycle
voltage on for 90 minutes, off for 30 minutes for 500 hours. Stabilize at 25°C for
1 hour. Measure resistance value.

Set rotor to full value, immerse in Trichloroethylene or equivalent for 15 minutes.
Air dry at 25°C for 5 hours. Measure resistance value.

PARAMETER
Resistance to Soldering Heat

SPECIFICATIONS
AR <+ 1% of initial value

Vibration AR < + 1% of initial value

Temperature Cycle AR < * 2% of initial value

Heat Resistance AR < £ 3% of initial value

Rotation Life (Resistance) AR < + 15% of initial value

Rotation Life (Torque)
Load Life

Torque to be 20 g cm-200 g cm
AR < + 3% of initial value

Load Life in Moisture AR < + 3% of initial value

Solvent Resistance AR < = 1% of initial value

Resistance Code Marking Codes
Ohms Ohms Ohms ResistanceValue a b ResistanceValue a b
100 5k 200k a 100Q 1 1 200k 2 4
0Q 1
200 10k 500k Circuit Circuit ](k)k } g 22 g 2
500 20k iM Indicator Indicator 100k 1 4 50k 5 3
Left Side 2 Sides 0
1k 50k Type B Type A 2000 2 1 500k 5 4
2k 100k - 2k 2 2 M 1 5
20k 2 3

ST - 22

A

XXX

A w
MODEL STYLE CIRCUIT TYPE VALUE ADJUSTMENT TYPE TAPE PACKAGING
DIRECTION
22 A = 3 terminal The first two digits are A = Standard w
23 (Voltage Divider Circuit) significant. The third digit is B = Automatic adjustment X
B =2 terminal the number of zeros following C = Reverse adjustment
(Rheostat Circuit) to express resistance in ohms.

Tape: Styrene-System-

Tape Loading

Plastic Sheet o < >t
oI SR
° WLLI I__lrlI_| vk
E —
yY¥lo o-dob-dl jn 0 000 0 000
— W
7ot g —
i< RAE w DIRECTION OF FEED
W Direction X Direction
CODE| A B D E F G H J K M R w T
059 +.004
DIM. |.177+.008|.189 +.008 | .472 +.012| .217 + .004|.059 + .008 | .315 + .004|.157 % .004 | .079 + .004 -00 |15°+0 | 0.3°+0|.106+.004{.012 % .004
[45+0.2] | [4.8+02] |[120203]| [5.520.1] | [15£02] | [8.0£0.1] | [40£0.1] | [20+0.1] | [1.5+0.1 27+0.1] | [03£0.1]
-0.0]
Reel Material: Cardboard CODE DIMENSIONS
1000 PER REEL 5000 PER REEL

A 7.01+.080[1780+20] 165 .079[420.0 +2.0]
B 1.97 [50.0] 3.15+.079 [80.0 + 2.0]
C 709+ .020[18.00.5] 709+ 020 [18.0 % 0.5]
D  .827%.031[21.0£0.8| 827+ .031[21.0%0.8]
E  .079+.020 [2.0%0.5] 079+ .020[2.0% 0.5]
W 551+ .059[14.0%1.5] 551+ .059 [14.0 % 1.5]
T  .039+.020[1.0£0.5] 079+ .020[2.0% 0.5]
R 1039 [1.0] 197 [5.0]
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MODELS ST53YJ and ST53YL
Cermet Trimmers

A COMPANY OF
VISHAY

DALE,

Surface Mount, Miniature, Single Turn, Fully Sealed

FEATURES

¢ 0.2 watts at 85°C

* Excellent stability

¢ Wide ohmic range

¢ Fully sealed

¢ Low temperature coefficient

* Low contact resistance variation
¢ Manual or automatic operations

- Small size for optimum packing

density

LINEAR LAW
STANDARD | MAXIMUM | MAXIMUM | mAX.CURRENT | T.C.
RESISTANCE | POWER | WORKING THROUGH -55°C
VALUES AT85°C | VOLTAGE WIPER +125°C
(Ohms) (Watts) (Volts) (mA) PPM/°C
10 0.20 1.4 1410
20 0.20 2.00 100.0 . goo
50 0.20 3.16 63.0
100 0.20 447 45.0
200 0.20 6.32 32.0
500 0.20 10.0 20.0
1k 0.20 14.1 14.0
2 0.20 20.0 10.0
5k 0.20 31.6 6.3
10k 0.20 447 ~ 45 +100
20k 0.20 63.2 3.2
50k 0.20 100.0 2.0
100k 0.10 100.0 1.0
200k 0.05 100.0 05
500k 0.02 100.0 0.2
M 0.01 100.0 0.1

ST53YJ

APPLICATIONS

The ST53 trimming potentiometers have been
designed for surface mount applications. They
offer volumetric efficiency and have dimensions of
197" x .197" x .106" [5.0 x 5.0 x 2.7] with high
performance and stability.

The ST53 models are suitable for both manual or
automatic operation and can withstand wave, vapor
phase and reflow soldering techniques.

ELECTRICAL SPECIFICATIONS
Electrical Travel: 220° + 15°.

Resistance Range: 10 ohm to 1 Megohm.
Standard Series: 1-2-5.

Resistance Tolerance: +20% standard.

Temperature Coefficient: £ 100PPM/°C
(- 55°C to + 155°C) for Rn = 100 ohm.

Power Rating: 0.2 watt at + 85°C.

Limiting Element Voltage: 200 V.

Contact Resistance Variation: 1% Rn or 3 ohm.

End Resistance Variation: 1 ohm typical.

Dielectric Strength: 1000 V RMS.

Insulation Resistance: 10° Megohm.

Specification: In accordance with NFC 83251 or
CECC 41100 and VRCI.

MECHANICAL SPECIFICATIONS

Mechanical Travel: 270° £ 10°.

Operating Torque: 2.2 ounce inch maximum.

End Stop Torque: 5.0 ounce inch minimum.

Weight: 0.15 grams maximum.

Resistive Element: Cermet.

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 55°C to + 155°C.

Climatic Category: 55/125/56.

Sealing: Fully sealed container, solder immersion.

Soldering Cycle (Surface Mounting): 2 minutes
at 215°C or 10 seconds at 260°C or 3 seconds at
350°C (according to VRCI). Soldering is possible
by wave, reflow and vapor phase.

Recommended Soldering Areas

.079 [2.0]
.039 x .008 035 x 008 ' P
197 [ox02]  -035x. >
y B , Y ‘ [0;910'2‘1 079 4]
— _Y [2.0] +
I 2 —
106 [27] i@);’ 006 197 [5.0] _—_{@3:4791 23] A < i1y 7
? T I I<——+ f0-2] Y 4 1 1‘ Y _>| [13] [4.0]
.004 098 -~ '| 3 .079 Y
11 gy 02 >~ N M
i5 5] Cruciform screwdriver slot
: .098 x .02 ‘f
[2.5 x 0.5] | 091
>l g <
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MODELS ST53YJ and ST53YL

ST53YL
.039 x .008
197 [1.0x0.2] .035 x .008
—>| [5.0] |<—.008 * . [0.9x0.2]
4’ : [0.2] +__T__ \ Y ¢
106 [ ; 2 =
106 [27] ¥ L"l n_Y 197 [5.0] _ﬁ@- X .091123]
F A 2 o Y4+ L _H—f
.004 |28 <3
[0.1] 262 {1«
iG 6l Cruciform screwdriver slot
: 0.1x.02
[2.5 x 0.5]

Recommended Soldering Areas
079 [2.0]
.051 [1.3] + f
+ .051
[1.3] [?57]
vy e
+ +
.051 .091
[1.3] - [2.3] -

TYPICAL VALUES AND DRIFTS
ART % AR1-2 |
TEST' CONDITIONS RT ™ RI-2 »
Thermal Shock 5 cycles, - 55°C to + 125°C 1% AV1-2 2%
V1-3
Moisture Resistance (106) 10 cycles of 24 hours constituted with 2% 3%

damp heat-cold-vibrations Dielectric strength 1000 V RMS
Insulation resistance 10°M
Long Term Damp Heat Temperature = 40°C, 2% 3%
RH =90 - 95%, Dielectric strength 1000 V RMS
10% rated power/56 days Insulation resistance 10°M
Shock 3 successive shocks, in 3 directions, 100g, 6 ms 1% AV1-2 1%
V1-3
Vibration 20g, 12 hours, 10 - 55 Hz 1% AV1-2 1%
V1-3
Rotational Life 100 cycles at rated power 3%
(electrical and mechanical)
Load Life 1000 hours at rated power, 2% 3%
90"/30" ambient temperature + 85°C Contact resistance variation <1% RN

* Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

0.25
0.20
0.15
0.10
0.05

WATTS

PN

0 25 50

7585 100 125
AMBIENT TEMP. DEG. CENTIGRADE

156 175

— Date code
— Ohmic Value (3 digit code)
— Trademark

-

O

500 pes. 7 +.080 [178 + 2]
2000 pcs. 13 +.080 [330 + 2]

315 [8]

y
A

Tape and reel - 500 pieces standard, 2000 pieces optional.
The pull strength of the cover tape conforms to EIA 481A and 286 CE13.

INT. @500 [12.7]
3 Slots .079 [2]
EXT. @ .906 [23]

\
2.76 [70]
Y

<— 512[13]

—>»|<—.012[0.3]

NOTE: -On delivery, the wiper is positioned at mid-travel.

472:.008 Y| --1-d
[12+0.2] +
¥y )o-0-
sT53 YJ, YL 500k +20% g
[5.5] 157
MODEL STYLE VALUE TOLERANCE 089 >l
[1.75]

~<—— DIRECTION OF FEED

- |<— 126 [3.2]
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MODELS ST63Y and ST63Z

Cermet Trimmers

A COMPANY OF
VIiSsSHAY

DALE,

Surface Mount, Miniature ~—
Industrial Grade, Multiturn, Fully Sealed
FEATURES APPLICATIONS
*1/4"square The ST63 trimmer has dimensions of 6.6 x 6.8 x 4.6mm
* 0.25 watts at 85°C and has been designed for use in PCB surface
e Multiturn operation . licati h o T
* Fully sealed mounting appllcatlons where size is mpqrtaryt. WO
* Very low temperature coefficient styles are available according to the positioning of the
* Low contact resistance variation control screw and contact positions.
¢ Tight tolerance ] . N .
« Low end contact resistance The cermet track gives a high stability performance with
¢ Tape and reel or tube packaging an extended ohmic capacity of 10 ohm to 2 Megohm.
ELECTRICAL SPECIFICATIONS
LINEAR LAW Electrical Travel: 13 turns + 2.
STANDARD MAXIMUM MAXIMUM MAX. CURRENT T.C. .
RESISTANCE | POWER WORKING THROUGH -55°C Resistance Range: 10 ohm to 2 Megohm.
VALUES AT 85°C VOLTAGE WIPER +125°C
(Ohms) (Watts) (Volts) (mA) PPM/°C Standard Series: 1-2-5.
10 0.25 1.58 158.0
20 0.95 203 112.0 . goo Resistance Tolerance: + 10% standard.
50 0.25 3.53 77.0 Temperature Coefficient: + 100PPM/°C
100 0.25 5.00 50.0 (- 55°C to + 155°C) for Rn > 100 ohm.
200 0.25 7.07 35.0
500 0.25 11.2 22.0 Power Rating: 0.25 watt at + 85°C.
1k 0.25 15.8 15.8 - .
K 025 253 12 Limiting Element Voltage: 250 V.
5k 0.25 35.3 741 Contact Resistance Variation: 2% Rn or 2 ohm, )
10k 0.25 50.0 5.0 +100 whichever is greater. g
20k 0.25 70.7 3.5 . L ] \
50K 0.25 112.0 22 End Resistance Variation: 1 ohm typical. -
100k 925 158.0 16 Dielectric Strength: 1000 V RMS.
200k 0.25 223.0 1.1
500k 0.13 250.0 0.50 Insulation Resistance: 10® Megohm, 500 VDC.
M 0.06 250.0 0.25
o .03 5500 312 ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 55°C to + 155°C.
MECHANICAL SPECIFICATIONS . .
Mechanical Travel: 15 turns + 5. Climatic Category: 55/125/56.
Operating Torque: 2.1 ounce inch maximum. Sealing: Fully sealed container, solder immersion.
End Stop Torque: Clutch action. Soldering Cycle (Surface Mounting): 2 minutes at
_— . 215°C or 10 seconds at 260°C or 3 seconds at 350°C
Weight: 0.5 grams maximum. (according to VRCI). Soldering is possible by wave,
Resistive Element: Cermet. reflow and vapor phase.
ST63Y Recommended Soldering Areas
.185[4.70]
.270 MAX.
—>| [6.85] |<— -
> +_012 Slot .019 x .019
.051 +.003 c  .023x.007 Y | [0.3] [05x05} ¢
n3x0an, 0002 rpsy [ + 270 + .003
Y | i desa | 4. R 07011.5] [6.85+0-1]
Al X b I*-[(;"z‘ . 4 263 )
.039 +.003 i .307 [7.8] —>| 677 l<— . R —
[1.0+04] < “MAX. g [254] [2.54] d
W

20

DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, AZ 85282-1883 * Phone (602) 967-7874 * Fax 602-829-9314



MODELS ST63Y and ST63Z

L S
ST63Z 269 003 Recommended
185 [4.7] [6.84010] 0-70[1.8] DIA. 185 [47] Soldering Areas
MAX. Slot .019 x .019 MAX. 059
-« o5x05 [T | “os1:.008 > - i15)
039+.003 3| | > <_/ (.30 > | 039+ 003 ) XS A
[6.6 +0.1] | »& vL \T + 4, l [1.0+0.1] EI_____
é ] 362 26 .009 299 362 E : ; ? i§3681
o o) 02 [7.6] (83] o :
MAX. SO MAX. MAX. |
I T T X Y o 4
1‘ H .01 [1.0]
.023 x .007 [0.6 X 0.2] > | < [25] —>| < 196 (5. > l—
20[5.1] 1 oA a A
e > - 1[2.54] «)‘» — .1[2.54] — ~— MAX. [2.54] [2.54]

TYPICAL VALUES AND DRIFTS

ART AR1-2
TEST' CONDITIONS RT ° Ri-2 %
Thermal Shock 5 cycles, - 55°C to + 125°C 0.5% AV12 1%
V1-3
Moisture Resistance (106) 10 cycles of 24 hours constituted with 1% 2%
damp heat-cold-vibrations Dielectric strength 1000 V RMS
Insulation resistance 10°M
Long Term Damp Heat Temperature = 40°C, 1% 2%
RH =90 - 95%, Dielectric strength 1000 V RMS
10% rated power/56 days Insulation resistance 10°M
Shock 3 successive shocks, in 3 directions, 100g, 6 ms 1% AV1-2 1%
V1-3
Vibration 20g, 12 hours, 10 - 55 Hz 1% AVi-2 1%
V1-3
Rotational Life 100 cycles at rated power 1%
(electrical and mechanical) Operation torque 1.4 oz. inch
{ Dielectric strength 1000 V RMS
Insulation resistance > 10°M
Load Life 1000 hours at rated power, 1% 2%
90"/30" ambient temperature + 85°C Contact resistance variation <1% RN

* Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

025 — Model
w» 020 — Style
E 0.15 — Value
3 o010 N — Tolerance
0.05 \\ — Date code
N

— Marking of terminal: 3
0 25 50 7585 100 125 155 175

AMBIENT TEMP. DEG. CENTIGRADE

— Trademark

ST63 ) Y,Z 500k +10%

MODEL STYLE VALUE TOLERANCE

NOTE: On delivery, the wiper is positioned at mid-travel.
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MODELS T7YA and T7YB
Cermet Trimmers
Miniature, Industrial Grade

FEATURES

¢ 0.5 watts at 85°C
¢ High stability

* Low temperature coefficient
¢ Wide resistance range
¢ Easy to read scale

LINEAR LAW
STANDARD MAXIMUM MAXIMUM MAX. CURRENT T.C.
RESISTANCE POWER WORKING THROUGH -55°C
VALUES AT 85°C VOLTAGE WIPER +125°C
(Ohms) (Watts) (Volts) (mA) PPM/°C
10 0.50 2.2 224.0
20 0.50 3.2 158.0 + 200
50 0.50 5.0 100.0
100 0.50 7.0 70.0
200 0.50 10.0 50.0
500 0.50 15.8 32.0
1k 0.50 224 22,0
2k 0.50 31.6 16.0
5k 0.50 50.0 10.0
10k 0.50 70.7 7.0 + 100
20k 0.50 100.0 5.0
50k 0.50 158.0 3.2
100k 0.50 224.0 2.2
200k 0.31 250.0 1.25
500k 0.12 250.0 0.50
™ 0.06 250.0 0.25

A
[2.54]
Yy

—_—2

—_—1

N
A1 [2.54]

R
[2.54]

012
[0.3]

* .02

f [0.5]

<—

NOTE: Tolerance unless otherwise specified + .020 [.508].

157 [4.0]

A COMPANY OF

APPLICATIONS

The T7 trimmer is only .275" [7.0] in diameter and fits
almost anywhere. ‘A sealed plastic case protecting a
quality cermet track guarantees high performance and
reliability. Adjustments are made easier by the clear
scale readings. Competitively priced, the T7 is ideally
suited to all industrial applications.

ELECTRICAL SPECIFICATIONS

Electrical Travel: 270° + 15°.

Resistance Range: 10 ohm to 2 Megohm.

Standard Series: 1-2-5.

Resistance Tolerance: + 10% standard.

Temperature Coefficient: (- 55°C to + 125°C)
+ 100PPM/°C for Rn = 100 ohm.

Power Rating: 0.5 watt at + 85°C.
Limiting Element Voltage: 250 V.

Contact Resistance Variation: 3% or 3 ohm,
whichever is greater. ‘

End Resistance Variation: 1 ohm typical.
Dielectric Strength: 1000 V RMS.
Insulation Resistance: 10° Megohm (500 VDC).

MECHANICAL SPECIFICATIONS
Mechanical Travel: 300° + 15°.

Operating Torque: 3 ounce inch maximum.
End Stop Torque: 5.6 ounce inch minimum.
Weight: 0.02 ounces. '

Resistive Element: Cermet.

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 55°C to + 125°C.

Climatic Category: 55/100/56.

Sealing: Enables cleaning. T7 trimming
potentiometers are sealed against dust and P.C. board
cleaning with the following solvents:
Trichlorotrifluorethane, Alcohol, Trichlorethane.

22
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MODELS T7YA and T7YB

T7YB

.02

4 157 [4.0]

.1[2.54] Y DIA.
NS ~
N_Y .02 ==
= o9 y | “ 238 (6.0
N P ‘r A77[4.5] ” f

254 % o1

o5 t

NOTE: Tolerance unless otherwise specified + .020 [.508].

Y

276[7.0] g7
DIA. _;‘

*

TYPICAL VALUES AND DRIFTS
ART % AR1-2 |
TEST" CONDITIONS RT % Ri-2 %
Thermal Shock 5 cycles, - 55°C to + 125°C 1% AV1-2 2%
V1-3
Moisture Resistance (106) 10 cycles of 24 hours constituted with 2% 3%

damp heat-cold-vibrations Dielectric strength 1000 V RMS
Insulation resistance 10°M
Long Term Damp Heat Temperature = 40°C, 2% 3%
RH =90 - 95%, Dielectric strength 1000 V RMS
10% rated power/56 days Insulation resistance 10°M
Shock 3 successive shocks, in 3 directions, 100g, 6 ms 1% AV1-2 1%
V1i-3
Vibration 20g, 12 hours, 10 - 55 Hz 1% AV1-2 1%
V1-3
Rotational Life 200 cycles at rated power 2%
(electrical and mechanical) Operation torque 1.4 oz. inch
Dielectric strength 1000 V RMS
, Insulation resistance >10°M
ﬁ Load Life 1000 hours at rated power, 3% ) 4%
¢ 90"/30" ambient temperature + 85°C Contact resistance variation <3% RN

* Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

0.50 N
g 0.40
£ 030
2 020
0.10
N
N
0 20 40 60 8085 100 120 140

AMBIENT TEMP. DEG. CENTIGRADE

— Model
— Style

— Value

— Date code

— Marking of terminal: 3
— Trademark

MODEL

YA, YB
STYLE

500k
VALUE

+10%
TOLERANCE
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23



A COMPANY OF

MODELS TX, TXD, TY (A, D, M, P) \EEEY

Cermet Trimmers

Miniature, Industrial Grade

FEATURES

* 0.5 watt at 85°C

e Typical contact resistance variation of 1%
« Fully sealed '

* Wide temperature range - 55°C to + 125°C
* Easy to read scale

¢ Excellent stability owing to multi-contact
wiper in precious metal

ARLAW _
STANDARD MAXIMUM MAXIMUM MAX. CURRENT T.C.
RESISTANCE POWER WORKING THROUGH -55°C
VALUES AT 85°C VOLTAGE WIPER +125°C
(Ohms) (Watts) (Volts) (mA) PPM/°C
10 0.50 2.2 224.0
0
20 0.50 3.2 158.0 +200
50 0.50 5.0 100.0
100 0.50 7.0 70.0
200 0.50 10.0 50.0
500 0.50 15.8 32.0
1k 0.50 22.4 22.0
2k 0.50 31.6 16.0
5k 0.50 50.0 __10.0
10k 0.50 70.7 7.0 +100
20k 0.50 100.0 5.0
50k 0.50 158.0 3.2
100k 0.50 224.0 2.2
200k 0.31 250.0 1.25
500k 0.12 250.0 0.5
M 0.06 250.0 0.25
2M 0.031 250.0 0.12
1Y VY AR 3
6—)— cw
2

A

1*

Slot .024 x .027 deep

. [0.6 X 0.7] 41
[2.54] 01x.024
1 I o2sx08) ||~
¥ . 323
* toeRo—— 1 1" [8.20]
2b 197 +.004 Eﬁgf‘ -118 [.3] DIA. Base level

|

—>

—>»=| 276 |<—

BN H .
5.0 0.1] Y A T
< 063+ .012* , 02 200(53] | #£ 187 [4.01
MAX.

254 5% [16+03]
[2.54]

APPLICATIONS

This newly designed trimming potentiometer

can be mounted on PCBs as an alternative

to most of the current 3/8" [9.53] square trimmers
with the advantage of a significantly smaller

size 9/32" [7.14].

ELECTRICAL SPECIFICATIONS
Electrical Travel: 260° + 15°.

Resistance Range: 10 ohm to 2 Megohm.
Standard Series: 1-2-5.

Resistance Tolerance: *+ 10% standard.
+ 5% available.

Temperature Coefficient: + 100PPM/°C
(- 55°C to + 125°C) for Rn > 100 ohm.

Power Rating: 0.5 watt at + 85°C.
Limiting Element Voltage: 250 V.

Contact Resistance Variation: 1% or 2 ohm
(whichever is greater).

End Resistance Variation: 1 ohm typical.
Dielectric Strength: 1000 V RMS.
Insulation Resistance: 10° Megohm (500 VDC).

MECHANICAL SPECIFICATIONS
Mechanical Travel: 300° + 15°.

Operating Torque: 3 ounce inch maximum.
End Stop Torque: 5.7 ounce inch maximum.
Weight: 0.02 ounces maximum.

Resistive Element: Cermet.

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 55°C to + 125°C.
Climatic Category: 55/100/56.

Sealing: Fully sealed container.

* To be measured at base level.
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Ay,

MODELS TX, TXD, TY (A, D, M, P)

TXD TY
Slot .024 x .027 deep 118 [3.0] DIA.
. .024x .01 [0.6x 0.7] [3223] Slot .024 x .027 de? Sha
A+ [254] 0.6 x 0.25] — E - : ‘l' 24 x 027 p v .2(:”3 A[;J]
- 3 O, (=] - u _.
e 2 4' 197 j.W (Do 1s@Eojpia. | H 08 255 [6.5] e
a- 1t f 5.0£04] |- A Baselevel Base level | . Base level | ! Y Y MAX. (;abﬂ&
A+ [25a > =< 118 ‘3'011"".";_w w \ll 4 4 \M ‘
1£.015* X {301 0208 024 x.01 _»| ‘ 3 'y ~e [7’0]
[2.5+0.4] N b > - [0.6 x 0.25] olb la -1%5“-01 CNAX.
276 209 [5.3] A B2 g
[7.01 MAX. [2.54] T [254]
TYA TYD TYM TYP 2

0000000

000 bBOOO

ole) [e]e)

Ooc aOo

(ole) 00

(0]e) o]0

O ? (e]ele; (1) O

TYPICAL VALUES AND DRIFTS

ART % AR1-2 %
TEST' CONDITIONS RT ° R1-2 7
Thermal Shock 5 cycles, - 55°C to + 125°C 1% AV1-2 2%
V1-3
Moisture Resistance (106) 10 cycles of 24 hours constituted with 1% 2%
damp heat-cold-vibrations Dielectric strength 1000 V RMS
Insulation resistance 10°M
Long Term Damp Heat Temperature = 40°C, 1% 2%
RH =90 - 95%, Dielectric strength 1000 V RMS
10% rated power/56 days Insulation resistance 10‘M
Shock 3 successive shocks, in 3 directions, 100g, 6 ms 1% AV1-2 1%
Vi3
Vibration 20g, 12 hours, 10 - 55 Hz 1% AVI-2 1%
Vi-3
Rotational Life 100 cycles at rated power 2%
(electrical and mechanical) Operation torque 1.4 oz. inch
Dielectric strength 1000 V RMS
Insulation resistance > 10°M
Load Life 1000 hours at rated power, 1% 2%
90"/30" ambient temperature + 85°C Contact resistance variation < 1% RN

* Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

0.50 N
o 040
E 0.30
2 020 N
0.10 N
0 20 40 60 8085 100 120 140

AMBIENT TEMP. DEG. CENTIGRADE

— Model

— Value
— Date code

— Marking of terminal:
3 with the letter C

— Trademark

TX Blank or D
TY A,D,MorP
MODEL STYLE

NOTE: On delivery, the wiper is positioned at mid-travel.

500k
VALUE

+10%
TOLERANCE
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MODEL T63

Cermet Trimmers
Small Size, 1/4" [6.35], Industrial Grade
Multiturn, Fully Sealed Container

FEATURES

¢ 0.25 watts at 85°C
e Fully sealed

e Space saving

¢ Excellent stability
* Excellent setting accuracy

¢ Multi-contact wiper in precious metal

¢ Wide range of ohmic values

LINEAR LAW
STANDARD MAXIMUM MAXIMUM MAX. CURRENT T.C.
RESISTANCE POWER WORKING THROUGH -55°C
VALUES AT 85°C VOLTAGE WIPER +125°C
(Ohms) (Watts) (Volts) (mA) PPM/°C
10 0.25 1.58 158.0
0
20 0.25 2.23 112.0 +200
50 0.25 3.53 70.7
100 0.25 5.0 50.0
200 0.25 7.07 35.0
500 0.25 11.2 22.0
1k 0.25 15.8 15.8
2k 0.25 22.3 11.2
5k 0.25 35.3 71
10k 0.25 50.0 5.0
+ 100
20k 0.25 70.7 3.5
50k 0.25 112.0 2.2
100k 0.25 158.0 1.6
'200k 0.25 224.0 1.1
500k 0.13 250.0 0.50
M 0.06 250.0 0.25
M 0.031 250.0 0.13

A COMPANY OF

APPLICATIONS

Due to their square shape and small size

(6.6 x 6.8 x 4.7mm), the T63 multiturn trimmers are
ideally suited for PCB use, enabling high density board
mounting with reduced space requirement between
cards. Four styles are available differing by the top or
side position of the adjustment screw and by the
spacing of the terminals. The use of cermet for the
resistive track ensures excellent stability of the nominal
specifications throughout life.

ELECTRICAL SPECIFICATIONS
Electrical Travel: 13 turns £ 2.
Resistance Range: 10 ohm to 2 Megohm.
Standard Series: 1-2-5.

Resistance Tolerance: * 10% standard.

Temperature Coefficient: + 100PPM/°C
(- 55°C to + 155°C) for Rn = 100 ohm.

Power Rating: 0.25 watt at + 85°C.
Limiting Element Voltage: 250 V.

Contact Resistance Variation: 2% Rn or 2 ohm
(whichever is greater).

End Resistance : 1 ohm typical.

Dielectric Strength: 1000 V RMS.

Insulation Resistance: 10° Megohm (500 VDC).
MECHANICAL SPECIFICATIONS

Mechanical Travel: 15 turns = 5.

Operating Torque: 2.1 ounce inch maximum.
End Stop Torque: Clutch action.

Weight: 0.02 ounces.

Resistive Element: Cermet.

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 55°C to + 155°C.
Climatic Category: 55/125/56.

Sealing: Fully sealed container.

T63XA TERMINAL SPACING
ON A .100 [2.54] PCB
.01 [0.25] 185 [4.7]
.268 +.004 157 [4.0] MAX.
V‘*H“T 6801 > | MIN. ¥ ot
A+ [2.54] ] =1 2y .26 +.004
A+ [254] ] 028 i___‘ . -23% 022 [.56] [66:.0041| |
on LA N
N ->I—l~<— N .4__\ — -
Slot .02 x .02 091 +.008 * 071 [1.8] — <— .01 [0.25] .04 +.004
[0.5 x 0.5] [2.3+0.2] DIA. 228 +.004 [1.0£0.1]
[5.8+0.1]
*To be measured at base level.
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MODEL T63

* To be measured at base level.

T63XB 047 £ 012 TERMINAL SPACING
047 +. 1 ON A .100 [2.54] PCB
(12:03] 5 o [254 2802008 —t1* 157 i80] s <o 254
4
A+ [2.54] \ i =a Y .26 +.004
A [2-54] =2 0 [.56] [6.6£0.1]
i NN D
>
Slot .02 x .02 /(01 [0.25] 071[1.8] /+ DI 01[0.25] 004
[0.5 x 0.5] DIA. 228+ .004 s
[5.8 +0.1]
To3VA 01 [0.25] _3[TSTMAX. g?‘},i'g",‘}
* —»I |<— 1681 01] *; 1 S Aol 1% 051008 3 3
. V= 071[131— = 18 Fo— M3+ @] ©)
1 {::ﬂ ::]I DIA- 7‘ + 022 .56] pe=on| | X Heze o Q
I\ |=" Slot .02 x .02 —»I l<— X 8 00 8
> [0.5 x 0.5] > 0000000
.091+.008 [o 25] 185 [4.7]
[23£0.2] MAX.
T63YB .047 +.012* A .3 [7.6] MAX. .04 +.004
2s03 5.541 '[isgf ‘gg,; af ~ ik 57“[: 0 [1_: ‘+| 2; 8 8 8 8 8
-8+ 0. g 051 +.004
1+ [2.54] [ %1 071[1.8] E 26 1.004 O— [1.3:0.1] 01 088Oa
. 3 DIA. X 6.6+04] | 020 /80Db
1 * [2.54] .022 [.56] [ 1 530 Sc
Sle stot 02x .02 —/o1 >« 4 X S0O00D0
0.5x0.5 0.25 Base level > <
01[0.25] [05x05)  [025] | Base level 185 (a7] 0000000
MAX.

TYPICAL VALUES AN DRIFTS

ART % AR1-2 %
TEST® CONDITIONS RT R1-2 7°
Thermal Shock 5 cycles, - 55°C to + 125°C 0.5% AV1-2 1%
V1i-3
Moisture Resistance (106) 10 cycles of 24 hours constituted with 1% 2%
damp heat-cold-vibrations Dielectric strength 1000 V RMS
Insulation resistance 10‘M
Long Term Damp Heat Temperature = 40°C, 1% 2%
RH =90 - 95%, Dielectric strength 1000 V RMS
10% rated power/56 days Insulation resistance 10°M
Shock 3 successive shocks, in 3 directions, 100g, 6 ms 1% AV1-2 1%
V1-3
Vibration 20g, 12 hours, 10 - 55 Hz 1% AV12 1%
V1-3
Rotational Life 100 cycles at rated power 1%
(electrical and mechanical) Operation torque 1.4 oz. inch
Dielectric strength 1000 V RMS
Insulation resistance > 10°M
Load Life 1000 hours at rated power, 1% 2%
' 90"/30" ambient temperature + 85°C Contact resistance variation <1% RN

* Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

0.25 N
E 0.20 -
E o1
= o010
0.05
~N
0 25 50 7585 100 125 155

AMBIENT TEMP. DEG. CENTIGRADE

175

— Model

— Style

— Value

— Tolerance
— Date code
— Marking of terminal: 3
— Trademark

T63
MODEL

XA, XB, YA, YB
STYLE

100k
VALUE

+10%

TOLERANCE

NOTE: On delivery, the wiper is

positioned at mid-travel.

DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, AZ 85282-1883 ¢ Phone (602) 967-7874 * Fax 602-829-9314

27



MODEL T93

Cermet Trimmers
Small Size, 3/8" [9.53] Square,
Industrial Grade, Multiturn

FEATURES

¢ 0.5 watts at 85°C
e Fully sealed container
¢ Contact resistance variation < 1% typical
e Multi-finger wiper contact in precious

metal

A COMPANY OF
VIiSHAY

DALE,
APPLICATIONS

The T93 is a small size trimmer - 3/8" x 3/8" x 3/16"
[9.53 x 9.53 x 4.78] for PC board mounting requirements.

Five styles are available which differ by the position of the
control screw in relation to the PC board plane and by the
spacing of the terminals. Excellent operational stability is
provided by the use of a cermet element. The T93 model

¢ Tape and reel for pin style "A"

LINEAR LAW
STANDARD | MAXIMUM | MAXIMUM | MAX.CURRENT | T.C.
RESISTANCE POWER WORKING THROUGH -55°C
VALUES AT 85°C VOLTAGE WIPER +125°C
(Ohms) (Watts) (Volts) (mA) PPM/°C
10 0.50 2.2 2240
0
. . 158.0
20 0.50 3.2 +200
50 0.50 5.0 100.0
100 0.50 7.0 70.0
200 0.50 10.0 50.0
500 0.50 15.8 32.0
1k 0.50 22.4 22.0
2k 0.50 31.6 16.0
5k 0.50 50.0 10.0
10k 0.50 70.7 7.0 +100
20k 0.50 100.0 5.0
50k 0.50 158.0 3.2
100k 0.50 224.0 2.2
200k 0.31 250.0 1.25
500k 0.12 250.0 0.50
™M 0.06 250.0 0.25
2M 0.031 250.0 0.12
1 3
—» CW
2

is ideally suited for all industrial applications.
ELECTRICAL SPECIFICATIONS
Electrical Travel: 19 turns + 2.
Resistance Range: 10 ohm to 2 Megohm.
Standard Series: 1-2-5.

Resistance Tolerance: + 10% standard.
+ 5% available.

Temperature Coefficient: + 100PPM/°C
(- 55°C to + 155°C) for Rn = 100 ohm.

Power Rating: 0.5 watt at + 85°C.
Limiting Element Voltage: 250 V.

Contact Resistance Variation: 2% Rn or 2 ohm
(whichever is greater).

End Resistance : 1 ohm typical.
Dielectric Strength: 1000 V RMS.
Insulation Resistance: 10° Megohm (500 VDC).

MECHANICAL SPECIFICATIONS
Mechanical Travel: 22 turns £ 5.

Operating Torque: 2.1 ounce inch maximum.
End Stop Torque: Clutch action.

Weight: 0.04 ounces.

Resistive Element: Cermet.

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 55°C to + 155°C.
Climatic Category: 55/125/56.

Sealing: Fully sealed container.

T93XA .090 +.007 * 3820 TERMINAL SPACING
[2.3+0.2] 382 A[x”] ON A.100 [2.54] PCB
=< > " 4|« .197+.039 > 197 [5.0]
v o5t ‘ [5.0+1.0] Y MAX.
5 - 2. 1a
1254 $[3].382[9.70] [1.3] — o Y 382[9.7]
I MAX. m— .02 [0.5] MAX.
11[2.54] L& Y
A X 3c A DA -
Slot.024x.024 __7 087 [22] Ay |y .02[05] 047 £ .007
[0.6 x 0.6] DIA. > < 311 +.007 — P .[1 2 ; 02]
[7.9+0.2]
T93XB A . .024:.007* ;3+82 [9.7] MAX. < 197039 . 197[5.0]
254 <y 06:02] [5.0 £ 1.0] Y wax
051
A
1[2.54] 9 .382[9.70] [.3] ;: ) 382[9.7]
1[254] ’d  Mmax. Y 0210.5] MAX.
Y Y
J X 3c A DIA y
Slot .024 x .024 x
[0.6 x 0.6] 087 [2.2] ——*L—l<> ~— .02[0.5] > .047 +.007
DIA. —> ~< [1.2+0.2]
* To be measured at base level. .311+£.007 [7.9 + 0.2]
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MODEL T93

* To be measured at base level.

.047 +.004[1.2 + 0.1]

TO3YA TERMINAL SPACING
.090 +.007 * 051 -382[9.7] 047 +.004 ON A .100 [2.54] PCB
[2.3+02] na . MAX 497:.03 M2%01]
—>I—+— el <= 5.0+ 1.0] vy TS =
SR ¢ Y 063 +.004
) == T °°;,E'2]E - 1a 3829.7 | [1.6£0.1]
: [g'::]—’_ [9.70] " KA 2 ¥ o205 MAX. f
A58 1 [ 6] max. =3¢ Ji DIA.
: Slot .024 x .024
A 0[0-6 x l;(-61 —>H— *; ¢ 1971501
02[0.5] o2[05] MAX:
T93YB .047 +.004
024 +.007 * 051 382 3.7] [.2+0.1]
A > <_ [0.6 +0.2] [1.3]_y 1 AKX _, .197+.039 N
1254 4| > < 15.0+1.0] vy TS
Y ;a 3sz 087[2.2] | - 1 6] ﬁs gffgf
. . a Y 60
.1 [2.54] o-1] [9.70] DIA. + i M ¥ 5 051 3:"2A[§7] ? J}
11[2.54] 3 MAX. 02 [0- :
) - Slot .024 x .024 L DA
[0.6 X 0.6] 3¢ X
> e 19750
02[0.5] MAX.
T93Z - 189+.007 * 205 [5.2]
) [4.8+0.2] Slot .024 x .024 MAX. 197+ .039
A% [254] P < B [OGXOG] —»r—r—r— 5.0+ 1.0]
Y
A[254] 9| 382 9.70) | 3s2i9m :
A% [2:54] y—s5) -0 MA’; .087 [2.2] DIA. ]: max. v ¥ o =
382[9.7] .051 +.,004
051 [1.3] bl MAX. [1:3+04] ol o2 (0]
~¢— Base level

TYPICAL VALUES AND DRIFTS

ART 9% AR1-2 %
TEST" CONDITIONS RT 7 R1-2 7
Thermal Shock 5 cycles, - 55°C to + 125°C 0.5% AV12 1%
V1-3
Moisture Resistance (106) 10 cycles of 24 hours constituted with 1% 2%
damp heat-cold-vibrations Dielectric strength 1000 V RMS
Insulation resistance 10°M
Long Term Damp Heat Temperature = 40°C, 1% 2%
RH =90 - 95%, Dielectric strength 1000 V RMS
10% rated power/56 days Insulation resistance 10'M
Shock 3 successive shocks, in 3 directions, 100g, 6 ms 1% AV1-2 1%
V1-3
Vibration 20g, 12 hours, 10 - 55 Hz 1% AV1-2 1%
V1-3
Rotational Life 100 cycles at rated power 1%
(electrical and mechanical) Operation torque 1.4 0z. inch
Dielectric strength 1000 V RMS
Insulation resistance > 10°M
Load Life 1000 hours at rated power, 1% 2%
90"/30" ambient temperature + 85°C Contact resistance variation <1% RN

* Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

0.50 N
o 0.40
0.30
= 020
0.10 N
0 25 50 7585 100 125 155 175

AMBIENT TEMP. DEG. CENTIGRADE

— Model

— Style

— Value

— Tolerance

— Date code

— Marking of terminal:
3 with the letter C

— Trademark

T93
MODEL

XA, XB, YA, YB,Z

100k
VALUE

STYLE

+10%

TOLERANCE

NOTE: On delivery, the wiper is
positioned at mid-travel.
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MODELS T18 and T18T

A COMPANY OF

Cermet Trimmers
3/4" [19.0] Rectangular, Industrial Grade, Multiturn e
HIGH PERFORMANCE
FINE PITCH SCREW PLASTIC CASE
FOR OUTSTANDING T18 Standard Housing
SETTING ABILITY T18T Transparent Housing
LARGE SIZE
SADDLE
METAL COLLECTOR 7O PREVENT
IMPROVES POWER
DISSIPATION BACK-LASH
MULTI-FINGERED
WIPER FOR
/ LOW CONTACT
\ RESISTANCE
THERMOPLASTIC BOTTOM
FEATURES PROTECTS TRACK FROM CONNECTIONS
" MECHANICAL STRESSES
e 3/4" [19.05] rectangular DUE 10 SEALING RESIN 3%25252
¢ 0.75 watts at 70°C :
* T18 normal housing
* T18T transparent housing
LINEAR LAW
ELECTRICAL SPECIFICATIONS STANDARD | WAXWUW | WAXIMUW | wax cummenT | T.C.
: . RESISTANCE | POWER WORKING THROUGH - 55°
Electrical Travel: 15tums £ 1. VALUES AT70°C | VOLTAGE WIPER +125°C
Resistance Range: 10 ohm to 2 Megohm. (Ohms) (Watts) (Volts) (mA) PPM/°C
Standard Series: 1-2-5. 10 9075 27 270.0 0
. | . +10% standard 20 0.75 3.9 195.0 +200
Resistance Tolerance: + 10% standard. ™ 075 o1 1220 8
Temperature Coefficient: 100 0.75 8.7 87.0 ‘
:’18'; (->5150(C): t?\+ 125°C) £ 100PPM/°C 200 075 12.2 61,0
or Rn > ohm.
T18T: (- 55°C to + 105°C) + 100PPM/°C 200 075 194 390
for Rn > 100 ohm. 1k 0.75 27.4 27.0
2k 0.75 38.7 19.0
Power Rating: 0.75 watt at + 70°C.
- 5k 0.75 61.2 12.0
Limiting Element Voltage: 250 volts. 10K 075 86.6 90 4 100
Contact Resistance Variation: 2% or 2 ohm, 20k 0.75 122.0 6.0
whichever is greater. 50K 0.75 194.0 4.0
End Resistance Variation: 1 ohm typical. 100k 0.625 250.0 25
Dielectric Strength: 1000 V RMS. 200k 0.31 250.0 1.25
Insulation Resistance: 10° Megohm, 500 VDC. 500K 042 2500 050
™ 0.06 250.0 0.25
MECHANICAL SPECIFICATIONS 2M 0.031 2500 0.12
Mechanical Travel: 18 turns + 3. ENVIRONMENTAL SPECIFICATIONS
Operating Torque: 2.8 ounces inch maximum. Temperature Limits: T18: - 55°C to + 125°C.
End Stop Torque: Clutch action. T18T: - 55°C to + 105°C.
Weight: .04 ounces maximum. Climatic Category: 55/100/56.
Resistive Element: Cermet. Sealing: T18: Fully sealed container. T18T: Enables cleaning.
"//
N
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MODELS T18 and T18T

Circuit Diagram
.185 +.008
17102 748 + .02 1 3
— - <— [19+0.5] —>| —> CW
¢ 477 +.0197 2
Y | [4.5 £ 0.5] =
. v B Shaft
.252 +.008 Base level
54102 1189 +.008 Y __Dase ewe
oz ]—— 148+02] , 024 [0.6]
l | * * — A25+.02* : 024 [0
4 | | DBi5508 D e
.031* 06+.01 A£.008%_»| |« - ~— .02 +.005 * NG 4,
[0.8] [1.5+05]  [2.54£0.2] 03+.005%_, - [5.1£0.2] : YL ¢
[7.6 £0.2] — ! |l<— r
.098 [2.5]
DIA. .024[0.6]
* To be measured at base level.

TYPICAL VALUES AND DRIFTS

ART 9% AR1-2 %
TEST " CONDITIONS RT R1-2 7
Thermal Shock 5 cycles, - 55°C to + 125°C 0.5% AV1-2 1%
V1-3
Moisture Resistance (106) 10 cycles of 24 hours constituted with 1% 2%
damp heat-cold-vibrations Dielectric strength 1000 V RMS
Insulation resistance 10°M
Long Term Damp Heat Temperature = 40°C, 1% 2%
RH =90 - 95%, Dielectric strength 1000 V RMS
10% rated power/56 days Insulation resistance 10°M
Shock 3 successive shocks, in 3 directions, 100g, 6 ms 1% AV1-2 1%
V1-3
Vibration 20g, 12 hours, 10 - 55 Hz 1% CAV1-2 1%
V1-3
Rotational Life 100 cycles at rated power 1%
(electrical and mechanical) Operation torque 1.4 0z. inch
' Dielectric strength 1000 V RMS
Insulation resistance >10°M
Load Life 1000 hours at rated power, 1% 2%
90"/30" ambient temperature + 85°C Contact resistance variation < 1% RN

* Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

0.75 — Model
E 0.60 — Value
; 045 L — Tolerance

0.30

N — Date code
0.15 . .
\\ — Marking of terminal: 3
0 20 40 60 70 80 100 125 140 — Trademark

AMBIENT TEMP. DEG. CENTIGRADE

T18 100k +10%

MOIIDEL VALUE TOLERANCE

T18 = Standard
T18T = Transparent

NOTE: On delivery, the wiper is positioned at mid-travel.
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MODELS RJ24 and RJR24
Cermet Trimmers
Military, MIL-R-22097 Qualified, Type RJ
Established Reliability, MIL-R-39035 Qualified, Type RJR

e

FEATURES

e 0.5 watt at 85°C
¢ Infinite resolution
¢ QOver 20 turns

¢ Board washable

¢ Withstands thermal stress environments

* Easy adjustability

¢ Established reliability per MIL-R-39035
¢ Solderable leads, Hot Solder Dipped

.

..

3/8" [9.52] MODELS RJ24 and RJR24
RESISTANCE MAXIMUM WORKING VOLTAGE
(Ohms) (Volts)
10 2.23
20 3.10
50 5.00
100 7.00
200 10.00
500 15.80
1k 22.30
2k 31.60
5k 50.00
10k 70.70
20k 100.00
25k 111.00
50k 158.00
100k 223.00
250k 300.00
500k 300.00
M 300.00
1~V WWAM 2
‘2 > cw

A COMPANY OF

TECHNO

¢ The RJ/RJR24 trimmers are continually
tested to the most demanding
requirements of MIL-R-22097 and
MIL-R-39035. Units are qualified from
10 ohm to 1 Megohm to Characteristic H
(£ 50PPM/°C) of MIL-R-39035.
Additional testing can be performed
by our in-houseDESC-approved
testing facilities.

ELECTRICAL SPECIFICATIONS

Electrical Travel: 25 + 2 turns.

Resistance Range: 10 ohm to 1 Megohm.

Resistance Tolerance: + 10% standard.

Temperature Coefficient: (- 55°C to + 150°C) + 100PPM/°C.
+ 50PPM/°C available.

Power Rating: 0.5 watt at 85°C derated to 0 watt at 150°C.

Maximum Contact Resistance Variation (CRV): 3% of R or
3 ohm, whichever is greater, typical 0.5%.

End Resistance: 2% of R or 2 ohm, whichever is greater,
typical 0.2 ohm.

Dielectric Strength: 1000 VAC at ambiént temperature.
Insulation Resistance: > 100,000 Megohm (500 VDC).

MECHANICAL SPECIFICATIONS

Operating Torque: 5 ounce inch maximum.
Rotation: Clutch stop, wiper idles.

Weight: 1.3 grams maximum.

Resistive Element: Thick film.

Rotational Life: 200 cycles minimum.
Terminal Strength: 2 pounds for 10 seconds.

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 65°C to + 150°C.

Sealing: Fully sealed case (non-hermetic).

P Lead Style
.070 +.003
-380 +.005 [1.78 £ .076] .326 +.007
[9.65 +.127] DIA. [8.28 +.178] 100 +.005
< > “— [2.54 + .127]
| |-
.025 +.003 L D A .190+.005 an |
[.635 + .076] L 123 Y [4.83 +.127] ¥ A
A E—
4’ 4’ f .300 [7.62] — 1.
W 150 +.007 y MIN. f
4 -—>| ’4— 4 [3-81£.178] X 1100 +.005 =
.022 +.003 -042 +.005 N .020 +.002 [2.54 +.127]
559 +.076)  [1.07+.127] [.508 + .051]
DIA.
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MODELS RJ24 and RJR24

W Lead Style 022 +.003
Yy .380 +.005 —>”<— (550 + .076]
[9.65 +.127]
D D210 Y —+ 025 +.003
* -« > * [1.07 +.127] f [.635 + .076] > .100 +.005
1190 +.005 .410 = 005 | [2.54 +.127]
— 4.83+.12 [10.41 £ 127] 0
150+.007 > .070 +.005 200 (7.62
[3.81+.178] 326+.007 \— [1.78+.127] -30017.62] 020 +.002
[8.28 +.178] DIA MIN. 020+
t - Y < [.508 +.051] DIA.
x Lead Style .042 + .005 .380 + .005
> [};1 ot '2231 [1.07:£ 127] > |4——>| (8565 + 127]
e R 022 +.003 LE y
559 +.076] T—
346 + .007 ®\ L 1% 410 +.005 | [:;ggf'?g;]
[8.79 £.178] .070 +.005 [10.41 £ .127] Sals
¥y | || n7st.azzoa 321 T G + 010 254
1025 +.003 X L ="t
[.635 +.076] Il -300 [7.62]
150 1.007 MIN.
> < [3.811+.178)] >

.020 +.002 [.508 +.051] DIA.

MIL-R-39035 TYPICAL
TEST! CONDITIONS REQUIREMENT CHANGE
Power Conditioning (108) 50 hours at 0.75 watt at 25°C, 90"/30" cycle AR <1.0% AR < 0.26%
Thermal Shock (107) 5 cycles, - 65°C to + 150°C AR £1.0% AR < 0.09%
Low Temperature Storage 24 hours, no load at - 65°C AR <1.0% AR < 0.12%
Low Temperature Operation 1 hour storage, 45 minutes rated power at - 55°C AR £1.0% AR < 0.03%
High Temperature Exposure 1000 hours, no load at 150°C AR £ 3.0% AR < 0.85%
Moisture Resistance (106) 480 hours at rated power with humidity ranging from 80% RH to 98% RH AR < 1.0% AR <0.21%
Resistance to Soldering Heat (210) 350°C for 3 seconds AR £1.0% AR < 0.02%
Shock (213) 18 shocks, 100g, 6 ms, sawtooth, 3 axes AR £1.0% AR < 0.02%
Vibration (204) 10 to 2000 Hz, 20g, 12 hours, 3 axes AR <£1.0% AR < 0.10%
Rotational Life 200 cycles AR £2.0% AR < 0.27%
Load Life (108) 10,000 hours at rated power at 85°C, 90"/30" cycle AR < 3.0% AR < 0.96%

1. Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

625
— Manufacturer's name or code

o 500 P . .
E 75 — Wiring diagram
3 L ll N — Date code

125 l LN — Resistance

S — MIL-Spec part number (when applicable)
0 25 50 7585 100 125 150 175
AMBIENT TEMP. DEG. CENTIGRADE

RJ 24 F P 501
MODEL SIZE TEMPERATURE LEAD STYLE VALUE
COEFFLICIENT
3/8" [9.52] square C =+ 250PPM/°C P = P.C. mount First two digits are significant

F =+ 100PPM/°C W = Top adjustment screw figures. Last digit specifies
X = Side adjustment screw number of zeros to follow.

RJR 24 F P 501 P
MODEL SIZE TEMPERATURE LEAD STYLE VALUE FAILURE RATE
l COEFFICIENT ' / ] (Per 1000 hours)
1 |
(Established 3/8" [9.52] square F =+ 100PPM/°C P =P.C. mount First two digits are significant M =1.0%
Reliability) H =+ 50PPM/°C W = Top adjustment screw figures. Last digit specifies P=0.1%
X = Side adjustment screw number of zeros to follow. R =0.01%
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A COMPANY OF

MODELS RJ26 and RJR26 h
Cermet Trimmers TECHNO

Military, MIL-R-22097 Qualified, Type RJ
Established Reliability, MIL-R-39035 Qualified, Type RJR

FEATURES
e 0.25 watt at 85°C ¢ The RJ/RJR26 trimmers are continually
* Infinite resolution tested to the most demanding

o Over 20 turns requirements of MIL-R-22097 and
« Board washable MIL-R-39035. Units are qualified from

. . 10 ohm to 1 Megohm to Characteristic H
¢ Withstands thermal stress environments

\ds ther ( 50PPM/°C) of MIL-R-39035.
* Easy adjustability Additional testing can be performed

* Established reliability per MIL-R-39035 by our in-house DESC-approved
» Solderable leads, Hot Solder Dipped testing facilities.
. ELECTRICAL SPECIFICATIONS
14" [6.35] MODELS RJ26 and R ans ' } Electrical Travel: 22 + 2 turns.
RESISTANCE MAXIMUM WORKING VOLTAGE Resistance Range: 10 ohm to 1 Megohm.
(°'1"(‘)‘s) “:°:;) Resistance Tolerance: + 10% standard.
20 253 Temperature Coefficient: (- 55°C to + 150°C) + 100PPM/°C.
50 3.54 + 50PPM/°C available.
100 5.00 Power Rating: 0.25 watt at 85°C derated to 0 watt at 150°C.
200 7.07 - Maximum Contact Resistance Variation (CRV): 3% of R
51°|? 1;';3 or 3 ohm, whichever is greater, typical 0.5%.
2k 22.30 End Resistance: 2% of R or 2 ohm, whichever is greater,
5k 35.40 typical 0.2 ohm.
10k 50.00 Dielectric Strength: 1000 VAC at ambient temperature.
th ;g'gg Insulation Resistance: > 100,000 Megohm (500 VDC).
50k 111..00 MECHANICAL SPECIFICATIONS
100k 158.00 Operating Torque: 3 ounce inch maximum.
gﬁg: zgg:gg Rotation: Clutch stop, wiper idles.
M 200.00 Weight: 0.6 grams maximum.
Resistive Element: Thick film.
Rotational Life: 200 cycles minimum.
Terminal Strength: 2 pounds for 10 seconds.
W ENVIRONMENTAL SPECIFICATIONS
2 Temperature Limits: - 65°C to + 150°C.
Sealing: Fully sealed case (non-hermetic).

P Lead Style

.265 +.005 .070 +.005

[6.73 £.127] [1.78 £ .127) 217 £.007 .100 +.005 -125 £.010
<> DIA l*—» [5.51 +.178] [2.54 +.127] [3.18 +.254]
[ 146+ oo7 X .190+.005 Y @ =
it 3.71+.178 ¥ 483+ .127] B A O
[6.73 £ .127] B.71+. 1 yail \
025003 Y Y :; A72[437) N
L N — e
.042 +.005 .100 + .005
.022 +.003 .016 +.001 :
1559 +.076) [':07*:127] [.406 £ .025] DIA. [2.54 .127]
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MODELS RJ26 and R
=

W Lead Style

JR26

022 +.003
265:2.005 1559+ 0761 > PPE9%0 100+ .005
[ 73+ .12 7] Y ; (254 % 127] .040 £.010
<> 025+.003 ¥ Y [1.02 % .254]
1635 + .076] ¥ '
136.£.007 180+ .005 L 14 4 A 2654.005 |!§l Y
[3.54 +.178] +_ vvvvvvv & [4.57 +.127] 321 Y [6.73 +.127] + I I —+
y > <
DB .070 + .005 ) '17fv,,[,‘,"37] .100 = .005
217+.007 [1.78+.127] Y . [2.54 4 127]
[5.51 +.178] DIA. T
.016 £ .001 [4.06 + .025] DIA.
X Lead Style <3| .265%.005
>
136 +.007 < .042 +.005 [6.73 £.127] 100 +.005
[3.45+ 178] 180+ .005 .07+ .327] ‘*| Bl [2.54 +.127] 040 £.010
> |[€ wsrsa2n 022003 Y_ [1.02 £ .254]
Y - [559 +.076] A | “ Y
217 +.007 321 y X —
[5.51 +.178] 172 [4.37] > l<— A
A ['10'713 : '2231 025 + .003 — N 100 +.005
DIA. 1635+ 076) > € X A [254%.127)

.016 +.001 [4.06 + .025] DIA.

MIL-R-39035 TYPICAL
TEST' CONDITIONS REQUIREMENT CHANGE
Power Conditioning (108) 50 hours at 0.375 watt at 25°C, 90"/30" cycle AR <1.0% AR < 0.15%
Thermal Shock (107) 5 cycles, - 65°C to + 150°C AR<1.0% AR < 0.09%
Low Temperature Storage 24 hours, no load at - 65°C AR <1.0% AR <0.10%
Low Temperature Operation 1 hour storage, 45 minutes rated power at - 55°C AR £1.0% AR < 0.02%
High Temperature Exposure 1000 hours, no load at 150°C AR £ 3.0% AR < 0.80%
Moisture Resistance (106) 480 hours at rated power with humidity ranging from 80% RH to 98% RH AR<1.0% AR < 0.08%
Resistance to Soldering Heat (210) 350°C for 3 seconds AR <£1.0% AR < 0.02%
Shock (213) 18 shocks, 100g, 6 ms, sawtooth, 3 axes AR <1.0% AR < 0.03%
Vibration (204) 10 to 2000 Hz, 20g, 12 hours, 3 axes AR<1.0% AR < 0.06%
Rotational Life 200 cycles AR £2.0% AR < 0.20%
Load Life (108) 10,000 hours at rated power at 85°C, 90"/30" cycle AR < 3.0% AR < 0.50%

1. Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

31

25
g I — Wiring diagram
ks
3 ] — Date code

125 1 Y

06 — Resistance

0 25 50

— Manufacturer's name or code

I — MIL-Spec part number (when applicable)
7585 100 125 150 175

AMBIENT TEMP. DEG. CENTIGRADE

RJ
MODEL

F P
TEMPERATURE LEAD STYLE

COEFFIICIENT

501
VALUE

1/4" [6.35] square

C =+ 250PPM/°C
F =+ 100PPM/°C

P =P.C. mount
W = Top adjustment screw
X = Side adjustment screw

First two digits are significant
figures. Last digit specifies
number of zeros to follow.

RJR 26 F P 501 P
MODEL SIZE TEMPERATURE LEAD STYLE VALUE FAILURE RATE
l COEFFICIENT (Per 1000 hours)
(Established ,1/ " [6.35] square F =+ 100PPM/°C P = P.C. mount First two digits are significant M=1.0%
Reliability) H =+ 50PPM/°C W = Top adjustment screw figures. Last digit specifies P=0.1%
X = Side adjustment screw number of zeros to follow. R=0.01%
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MODELS RT24 and RTR24
Wirewound Trimmers
Military, MIL-R-27208 Qualified, Type RT

Established Reliability, MIL-R-39015 Qualified, Type RTR

A COMPANY OF

A\
TECHNO

FEATURES APPLICATIONS
* Precious metal wiper Wirewound trimmers are
¢ 1.0 watt to 85°C particularly useful in those applications
* TCR £ 50PPM/°C where any combination of high power,
¢ Solderable leads low temperature coefficient of
* Military quality at affordable prices resistance and/or excellent long term
* Established Reliability to 0.01%/1,000 hours life stability are important design
R level per MIL-R-39015 (Type RTR) considerations.
ELECTRICAL SPECIFICATIONS
3/8" [9.52] MODELS RT24 and RTR24 Electrical Travel: 22 + 4 turns.
RESISTANCE* NOMINAL RESOLUTION Resistance Range': 10 ohm to 10 kilohm.
(°'1‘(';‘s) 1‘:‘3 Resistance Tolerance: +5% standard. Closer tolerances available.
20 :35 Temperature Coefficient: (- 65°C to + 150°C) + 50PPM/°C.
50 65 Power Rating® 1.0 watt at 85°C derated to O watt at 150°C.
100 51 End Resistance: 1 ohm or 2%, whichever is greater.
:gg ':g Equivalent Noise Resistance (ENR): 100 ohm maximum.
1K :34 Dielectric (DWV)?: 1000 VAC at atmospheric pressure.
2k 27 Insulation Resistance?: > 100,000 Megohm (500 VDC).
5k -20 NOTES: 1. Extended range available in non MIL Spec product.
10k 16 2. These specifications exceed MIL Spec.
20k 13
25K 12 MECHANICAL SPECIFICATIONS :
35k R A Operating Torque: 5 ounce inch maximum. -
s 10 Rotation: Clutch stop, wiper idles.
S nense i o Weight: 0.935 grams maximum,
Resistive Element: Nickel chromium.
Rotational Life: 200 cycles minimum.
Terminal Strength: 2 pounds for 10 seconds.
W ENVIRONMENTAL SPECIFICATIONS
2 Temperature Limits: - 65°C to + 150°C.
Sealing: Fully sealed case (non-hermetic).
L Lead Style P Lead Style
117 +.005 -313 £.005 375 +.005
*x [1'3.1694 ti '?21504 , (2,97 % 127] [295 +.4 2:1 [isz + .1271
.075 +.010 > <= - . .040 +.010 - g 023 +
[1.90 + .254] 055+.005 X | | 1025 +.003 .02+ 258 Y F[.gﬁ ; .ggg]
RADIUS [1.40 +.127] S— [:635+.076] | o Y = =X
+| ‘+ .314?.005 4’ A4 - S BN 4
+ .060 + .005 [7.98 +.127] " .217 £.005 .375 +£.005 1 3
= [152+.127] Radeh it [551+.127] [952+.127]| ¢ | ©° —j
380:.005 | 6 v (Il  go3:008 DA [4.24 + 127] Y i
[9.65 % .127] | o m W[ 584 % .076] N 4 i .100 +.005
v " 5o om0 G|l ||| soreaun ] [ pseian
.023+.003 [3.81 +.254] DIA. Y 100+ .005
—>ll<— 584 + .076] A [2.54 +.127]
.027 £.002 [.686 + .051]
#30 AWG leads, color coded DIA. 7N
Teflon insulated . . \
6 inches [152.40] minimum length \\_/ J/
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e,

MODELS RT24 and RTR24

W Lead Style X Lead Style
040,005 | .375+.005
1.02% 12 > 19.52 = 12
314+ 005 [7.98 + 127] 025+ .003 1905005 L 7l L 7]
- > 040+ 005  L:635+.076] [4.83+.127] | 025+.003 ¥ \
Y [H02:427] ||~ 1635 £.076] s 008
139+.005 —— @) 190005y Y T— [0.41 £ .127]
[3.53 £ .127] A" |1483.127) == A AN
A 3 21 Y
023+.003 | .346+.005
1093 £.005 410+.010
[2.36 + 127] DIA. [10.41+.254] [:584£.076] | [8.79+.127] .093 +.005 >l A
" [236+.127] 0234 003 .300 [7.62] MIN,

.375 £ .005 [9.52 £ .127] Y 3 2 1 DIA. [.584 + .076] v
< > X .027 +.002
| S +.051
-100 +.005 . .300 [7.62] MIN. [‘68%;,\‘05 !

[2.54 +.127] ——|---¢ -©--¢- 100 +£.005 —p»| |<— + }
A Y [2.54 +.127]
NS A _ . |.100+.005[2.54 + 127]
100 £.005 .027 +.002 139 +.005 —» - u: QO O
254 127] [.686 +.051] DIA. [3.53 +.127] 1

MIL-R-39015

TYPICAL
TEST! CONDITIONS REQUIREMENT CHANGE
Power Conditioning (108) 50 hours at 1 watt at 25°C, 90"/30" cycle AR £ 0.5%2 AR < 0.08%
Thermal Shock (107) 5 cycles, - 55°C to + 125°C AR < 1.0%2 AR < 0.07%
Low Temperature Storage 72 hours, no load at - 65°C AR £1.0%? AR < 0.05%
Low Temperature Operation 1 hour storage, 45 minutes rated power at - 55°C AR £1.0%22 AR < 0.08%
High Temperature Exposure 1000 hours, no load at 150°C AR £1.0%2? AR < 0.03%
Moisture Resistance (106) 480 hours at rated power with humidity ranging from 80% RH to 98% RH AR < 1.0%? AR < 0.22%
Resistance to Soldering Heat (210) 350°C for 3 seconds AR < 1.0%2 AR < 0.02%
Shock (213) 18 shocks, 100g, 6 ms, sawtooth, 3 axes AR < 1.0%23 AR < 0.27%
Vibration (204) 10 to 2000 Hz, 20g, 12 hours, 3 axes AR £1.0%23 AR < 0.04%
Rotational Life 200 cycles AR <2.0% AR < 0.06%
Load Life (108) 10,000 hours at rated power at 85°C, 90"/30" cycle AR £3.0% AR < 0.23%

1. Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.
2. For values below 100 ohm, add 0.05 ohm to the allowable change.

3. The referenced tests also require that setting stability change shall not exceed + 0.05 percent plus the specified maximum resolution.

1.00 I‘
@ 0.80
E 060 H-IN\
< 4 1
2 g40 {

0.20 I

S0 25 50 7585100 125 150 175
AMBIENT TEMP. DEG. CENTIGRADE

— Manufacturer's name or code

— Wiring diagram

— Date code

— Resistance

— MIL-Spec part number (when applicable)

P = P.C. mount

W = Top adjustment screw
X = Side adjustment screw

RT 24 Cc2 P 501
MODEL SIZE TEMPERATURE LEAD STYLE VALUE
COEFFICIENT
I 3/8" [9.52] square | l + 50PPM/°C L = Teflon leadwire First two digits are

significant figures. Last
digit specifies number
of zeros to follow.

RTR 24 D L
MODEL SIZE TEMPERATURE LEAD STYLE

’ COEFFICIENT

(Established | |3/8" [9.52] square | | + 50PPM/°C
Reliability)

L = Teflon leadwire

P =P.C. mount

W = Top adjustment screw
X = Side adjustment screw

501 P
VALUE FAILURE RATE
(Per 10(?0 hours)
First two digits are M =1.0%
significant figures. Last| |P=0.1%"
digit specifies number R =0.01%

of zeros to follow.
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MODELS RT26 and RT27
Wirewound Trimmers
Military, MIL-R-27208 Qualified, Type RT

FEATURES

¢ Precious metal wiper

. 0.25 watt to 85°C
* TCR < 50PPM/°C
« Solderable leads

* Special configurations available
¢ Military quality at affordable prices

1/4" 6. LSRT26a
RESISTANCE* NOMINAL RESOLUTION
(Ohms) (%)
10 1.65
20 1.35
50 1.13
100 .82
200 62
500 62
1k 49
2k .34
5k 27
10k .21
20k A7
25k .16
* Other resistances available upon request.
Bold type indicates MIL approved range.
VW~
! é—» cw s

RT26 W Lead Style

>

.062 +.005

<

120 +.005 LA ety
[3.05+.127] —L X _[4.06%.
5 K S

.020 +.003 v
[.508 +.076] -045+.005 .030 £.010
Y ->"<- .14 £.127] [.762 + :254]
T R v ~>| <—*
A 260 + .005 .038+.005 Y __ :

.020 +.003 aan 965 +.1271 17— ° | -100£.005
(508 + 0761 |12 3]_yles0z.1271 [ LV N ] Iy e
H ” 172 [4.37] MIN. +| ’4_

A .100 +.005

016 +.001 [2.54 +.127]
211+.005
[.406 + .025] DIA. 5,36+ 127]

160 +.010

[1.57 +.127] DIA.

A COMPANY OF

A\ "4
TECHNO

APPLICATIONS

Wirewound trimmers are particularly useful in
those applications where any combination of
high power, low

temperature coefficient of resistance and/or
excellent long term life stability are important
design considerations.

ELECTRICAL SPECIFICATIONS
Electrical Travel: 22 + 4 turns.
Resistance Range': 10 ohm to 5 kilohm.

Resistance Tolerance: + 5% standard.
Closer tolerances available.

Temperature Coefficient: (- 65°C to + 150°C) + 50PPM/°C.
Power Rating® 0.5 watt at 85°C derated to 0 watt at 150°C.
End Resistance: 1 ohm or 2%, whichever is greater.
Equivalent Noise Resistance (ENR): 100 ohm maximum.
Dielectric (DWV)% 1000 VAC at atmospheric pressure.
Insulation Resistance® > 100,000 Megohm (500 VDC).
NOTES: 1. Extended range available in non MIL Spec product.

2. These specifications exceed MIL Spec.
MECHANICAL SPECIFICATIONS

Operating Torque: 3 ounce inch maximum, RT26.
5 ounces inch maximum, RT27.

Rotation: Clutch stop, wiper idles.

Weight: 0.935 grams maximum.

Resistive Element: Nickel chromium.
Rotational Life: 200 cycles minimum.
Terminal Strength: 2 pounds for 10 seconds.

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 65°C to + 175°C.

Sealing: Fully sealed case (non-hermetic).

X Lead Style
1045 £ .005 160 +.010
[.14+.127] 4*: Laos x 2547 | [
Y 020:.003 =4
et [ R p
U .062 +.005 —
172 [4.37] MIN. n ” u [1.57  .127] A
A 1020 +.003
016+ .001 / > 1508+ 0761 .;:o + .;)—5
[.406 + .025] DIA. 0305010 [3.05  .127]
[.762 + .254]
y -«
.038 £.005
[.965 + .127] [ + .100 +.005
AL 5 [2.54 % 127]
N
100 +.005
[2.54 + 127]
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MODELS RT26 and RT27

RT27 P Lead Style W Lead Style
1804.015 020+ .0015 020 o1 1§56 +.010 050+.010  250+.015 .013+.001
[4.57 +.381] 1508+ 038] Lecsl L3s6l -1:0 [2.54] 396250 27254 16355 381] [:330+.025)
> |<‘/ : os2 +\} ” ‘ S 120010 <« DIA-
|2 D2 Y= 11 A 250+ .015 [3.05 + .254]
-062 +.002 | [2.08] ey {653+ 381] ¥ = )
[1.57 £ .051] | LA
DIA. 455> < |<
['3"3:] _J < .055+.010[1.40 +.254] ¥ i
172 050+ 010 >ll<<xl A" 100[254] .062 +.002 0207 014 172
ot .050 + . [1.57 +.051] [508] [.356] [4.37]
[Mll;,.] [1.27 + .254] [; 3{;} DIA. MIN. MIN.
X Lead Style
T
.050 +.010 .020 [.356]
.062 £.002 [1.27 £ .254] [.508] MIN.
1.57 +.051
vl Y Ry na ¢
! e i
=] 4 |— [2.54
120 +.010 [3.05 + .254] |« 250+.015 210 |« \ o300 :
, _J" < [6.35£.381] [5.33] ol [380%.025] TLI:_
156 +.010 172 DIA. [.965]
[3.96 £ .154] [4.37] MIN.

_ MIL-R-27208 TYPICAL

TEST! CONDITIONS REQUIREMENT CHANGE

Thermal Shock (107) 5 cycles, - 55°C to + 125°C AR £1.0%2 AR < 0.02%
Low Temperature Operation 1 hour storage, 45 minutes rated power at - 55°C AR £1.0%%2 AR < 0.01%
High Temperature Exposure 250 hours, no load at 150°C AR £1.0%>3 AR < 0.03%
Moisture Resistance (106) 240 hours at rated power with humidity ranging from BO% RH to 98% RH AR < 1.0%? AR < 0.02%
Resistance to Soldering Heat (210) 350°C for 3 seconds AR £ 1.0%2 AR < 0.01%
Shock (213) 18 shocks, 100g, 6 ms, sawtooth, 3 axes AR < 1.0%23 AR < 0.07%
Vibration (204) 10 to 2000 Hz, 20g, 12 hours, 3 axes AR £1.0%323 AR < 0.02%
Rotational Life 200 cycles AR £2.0% AR < 0.04%
Load Life (108) 1,000 hours at rated power at 85°C, 90'/30" cycle AR £2.0% AR < 0.12%

the specified maximum.

1. Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.
2. For values below 100 ohm, add 0.05 ohm to the allowable change.
3. The referenced tests also require that setting stability change shall not exceed + 1.0 percent plus the specified maximum resolution and operating torque shall not exceed 150% of

0 25 50

7585 100 125 150 175
AMBIENT TEMP. DEG. CENTIGRADE

0.50
— Manufacturer's name or code
@ 0.40 .
1 N — Wiring diagram
E a0 1 N 9 clag
2 020 i - — Date code
0.10 | N — Resistance

— MIL-Spec part number (when applicable)

RT

26 C2 P

MODEL

SIZE
(1/4" [6.35]‘ SQUARE)

TEMPERATURE LEAD STYLE
COEFFICIENT

501

VALUE

Operating Torque
26 = 3 ounce inch maximum
27 = 5 ounce inch maximum

P = P.C. mount

+ 50PPM/°C

W = Top adjustment screw
X = Side adjustment screw

First two digits are
significant figures. Last
digit specifies number

of zeros to follow.
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A COMPANY OF

Power Rheostats ANGSTROHM

Standard and Special Features

Angstrohm’s broad line of vitreous enameled power rheostats is designed to provide exceptional reliability through the
application of modern manufacturing techniques and the use of sophisticated materials. These same techniques have -
resulted in a line of power rheostats that feature a very compact size for their dissipation rating. Furthermore, many standard
value rheostats are available for "off-the-shelf" delivery, while special devices are available with short delivery cycles.

1. Base and Ring: Molded of high density ceramic, the base and ring provide
the rheostat foundation.

2. Winding: Utilizing the most modern toroidal winding machines assures a
uniform wind. Resolution and power dissipation are maintained at a
maximum through proper selection of wire size.

3. Insulator: Molded of high density, porcelain/ceramic. Electrically “isolates”
the contact assembly from the control shaft.

4. Contact Arm: Balanced and plated for protection, the contact arm assures
positive contact between the winding and the contact shoe and between the
contact ring and collector ring, through the employment of a “live” spring of
simple, yet reliable design.

5. Contact Shoe: Fabricated of long-life, metallic material. Minimizes wire
wear and assures excellent current conduction from the winding to the
center terminal.

. Shunt Pigtail: Carries the current from the contact shoe to the contact ring.

7. Vitreous Enamel: Provides the “bonding medium” necessary to securely
attach the ring and base together and to lock the windings from shifting.

8. Contact Ring: Provides hlgh current Carrying Capabilities through its Iarge 11. Locating Tab: Provides rheostat indexing and

o

surface area to the center terminal. The ring is nickel plated to withstand “non-turn” feature. The tab may be ordered at 3, 6,
corrosion. 9 or 12 o’clock positions. 6 o’clock is standard on
9. Control Shaft: Manufactured to exacting tolerances and protected from all models - rheostat terminals located downward.
adverse environments by plating, the shaft provides for rotation of the 12. Three Terminals: Permit use as a potentiometer
contact assembly. or rheostat. The center terminal or “collector ring,”
10. Bushing: Precision machined, the polished brass bushing affords smooth, . collects the current from the winding via the
uniform rotation of the control shatft. shoe-shunt assembly.

Our application engineering department will be glad to advise you Dead-Lug Off-Position: The rheostat resistive circuit is opened at
on special features (some of which are listed here). Send your the “high resistance” end position. This should be restricted to units
requirements to the factory for analysis and we will design a unitto  of medium resistance values in low current applications.

meet your needs. Please furnish your data in as complete a fashion Moved Terminal Off-Position: Terminal is “moved” so that the

as possible. This helps to avoid delays in completion of projects. contact brush slides off the terminal onto a dead-section of the
Tapered Windings: Available in all sizes, tapered windings offer ceramic ring. o _ o ]
more linear and closer load control than the standard rheostat Cut-Off Lugs: The projecting portion of the terminal is omitted.
winding. Consult factory for standard available tapers. This can be supplied with any style “off” position.

Switching Lugs: Provides for a tap switch effect at the end of the

COMPARISON CURVES |y 100 P 100 rheostat winding. These lugs are not to add an “off” position, but to
E 75 8 Ve ec"°’; aper 6.2 E accommodate the introduction of external circuitry into the rheostat
g '\‘3~,. Section | g circuit.
UNIFORM VERSUS 5 o ‘\.g‘Taper 105 2 Extra Terminals: Unlike switching-lugs, these terminals furnish
TAPERED WINDING E s e intermediate taps within the winding.
E o5 | Uniform f gl 625 S Quick-Connect Terminal: Male terminals will accept 1/4" [6.35]
3 Winding * wide female connectors. Not available on Model MP06.
£ o0+ 0 “U” Type Spade: Male and quick-connect terminals. Same as
0 20 40 60 80 100 single-space above except on the rheostats and terminals, the
% ROTAION OF RHEOSTAT SHAFT configuration is in the shape of a “U” to allow two female connectors
to be used. Provides a junction for more than one wire at the end
Controlled Temperature Coefficient: Controlled Temperature terminal locations.
Coefficient of Resistance can be supplied for applications requiring  Less Than Standard Rotation: Rheostats can be supplied with a
a minimum change in resistance due to changes in temperature. winding angle less than standard. These units can be equipped

Blank-Section: Rheostats can be made to your specifications with ~ with stops limiting the rotation to that of the winding angle. The
the resistance element eliminated at any point in the inherent 300°  wattage rating of such rheostats is proportional to the decrease in
rotational limit of the unit. winding angle.

ANGSTROHM Precision, Inc., is marketed through Dale Electronics, Inc., Film Division, Norfolk, Nebraska.

40 ANGSTROHM PRECISION, INC., P.O. Box 1827, Hagerstown, MD 21740 ¢ Phone (301) 739-8722 * Fax 301-797-6852 * Twx 710-853-6834
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MODEL MP06

Power Rheostats
12.5 Watt

TOTAL MAXIMUM APPROXIMATE
OHMS AMPS STEPS

1.0 3.530 29
2.0 2.500 42
25 2.240 38
3.0 2.040 44
5.0 1.580 40
6.0 1.440 48
8.0 1.250 51
10.0 1.120 51
15.0 .910 51
25.0 .710 73
35.0 .600 75
50.0 .500 86
75.0 410 103
100.0 .350 108
125.0 .320 128
150.0 .290 128
175.0 270 148
200.0 .250 130
250.0 .220 : 166
350.0 .190 185
500.0 .160 215
750.0 130 255
10000 110 260
15000 .091 310
25000 .071 321
35000 .060 378
50000 .050 430

* All other intermediate resistance values are available
and can be manufactured on a normal delivery cycle.

— Resistance value
— Amps
— Date code

A COMPANY OF

ANGSTROHM

FEATURES

e Diameter 7/8" [22.22]

¢ Depth behind panel 11/16" [17.46]
» Shaft 1/8" [3.18] diameter

* Rotation 300° £ 5°

e Weight .037 pounds (17 grams)

¢ Mounts on panels up to 1/8" [3.18] by means of a
1/4" [6.35], 32 bushing and hex nut

* Non-turn lugs require 1/8" [3.18] hole, 1/4" [6.35]
below center of shaft - Type “A” shaft

[Numbers in brackets indicate millimeters] Knob # 452
5/8 1116
[15.88] [17.46]

- S| el .
€ Ll

—>

L— —»‘

[3.18]
DIA. 1 -
) " [19.05] 716

3/4 L —>|

[11.11]

Dial # 448
BUSHING °
1/416.35]. »f
[?'?g x 3'g§1 32 Thread with > < @
" Hole 1/16 [1.59] Thick 3/32 ©
Hex Nut [2.38]

11/4[31.75]

Angstrohm rheostat standard wattage ratings are based on a 300°C rise in “free-air” in
ambient not exceeding 40°C (shown). For other applications, wattage ratings are available
based on 340°C rise in "free-air" in ambient not exceeding 25°C, and in other cases 50°C.

120

[=]
< 100 fuman
2 s N
[=]
E 60 I \Qs
-4 40 M -
W
© 20 I I
* |
0

40 100 150 200 250 300 350

AMBIENT TEMP. DEG. CENTIGRADE

MP06 A 100
MODEL BUSHING AND SHAllfT CONFIGURATION VALUE

A = Standard Round Shaft

NOTE: For Additional Features: Submit detailed drawing information when ordering “non-standard” parts.

ANGSTROHM Precision, Inc., is marketed through Dale Electronics, Inc., Film Division, Norfolk, Nebraska.
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A COMPANY OF

MODEL MP10

Power Rheostats ANGSTROHM
25 Watt

FEATURES

e Diameter 1 9/16" [39.69]

¢ Depth behind panel 1 3/8" [34.92]

* Shaft 1/4" [6.35] diameter

¢ Rotation 300° + 5°

e Weight .180 pounds (82 grams)

¢ Mounts on panels up to 1/4" [6.35] by means of a 3/8" [9.52], 32
bushing and hex nut

¢ Non-turn lugs require 3/16" [4.76] hole, 1/2" [12.70] below center
of shaft - Type “A” shaft

¢ U. L. Approved, File No. E51076 and C. S. A. File No. LR62770

TOTAL MAXIMUM APPROXIMATE Numbers in brackets indicate millimeters;
OHMS AMPS STEPS [ : oraa [0y Knob # 552
19116 . ‘|t >

1.0 5.00 28 “»|  [39.69] |w— DS la

2.0 3.54 31 DIA. " > |- [13’73321

3.0 2.89 48 : 1/2 [6.35] ‘ ‘

S = v L
10.0 1.58 54 S i B [3810] [13/35]
15.0 1.29 64 f 4 31/32 _ :
25.0 1.00 86 132 [2461  Dial # 548
35.0 85 105 - om [2.36] Holes tred f 2
50.0 71 115 for No. 2 Screws : 93/:2 ]—->- <>l <€— .064 [1.63] O
75.0 58 135 , - BUSHING 3/8 [9.52]. ‘ - ‘

32 Thread with a
100.0 50 152 . 3/32 [2.38] Thick e
125.0 .45 143 Hex Nut 21/4 [57.15]
175.0 .38 160
250.0 32 185
350.0 27 205
500.0 20 230 Angstrohm rheostat standard wattage o 1%
750.0 18 270 ratings are based on a 300°C rise in § 100 —-IJ\
1000.0 16 292 “free-air’ in ambient not exceeding 5 o | ™ N
1500.0 13 353 40°C (shown). For other applications, £ 60 1
2500.0 10 358 wattage ratings are available based on T4 | \T\
3500.0 .08 392 340°C rise in "free-air" in ambient not g 20 |
5000.0 .07 440 exceeding 25°C, and in other cases 0 o 00 150 200 250 800 350
* All other intermediate resistance values are available 50°C. AMBIENT TEMP. DEG. CENTIGRADE
and can be manufactured on a normal delivery cycle.

5/8 27/32 il
115.88 | [~ 1/2[12.70] [21.43] ~-— 11/32 [8.73]
TYPE B: 1/2[12.70], 11/32 [8.73] TYPE C: 3/4 [19.05], 5/8 [15.88] TYPE D: 5/8 [15.88], 1/2 [12.70] TYPE E: 27/32[21.43], 11/32[8.73]
Models. Slotted shaft with standard Models. Locking bushing with Models. Locking bushing with Models. Std. bushing and flatted shaft
bushing for 1/8 [3.18] panel. slotted shaft for 1/4 [6.35] panel. slotted shaft for 1/8 [3.18] panel. wi/screw-driver slot for 1/8 [3.18] panel.

MP10 A 1500

— Resistance value MODEL BUSHING AND SHAFT CONFIGURATION VALUE
— Amps

A = Standard Flatted Shaft
— Date code

NOTE: For Additional Features: Submit detailed drawing information when ordering “non-standard” parts.

ANGSTROHM Precision, Inc., is marketed through Dale Electronics, Inc., Film Division, Norfolk, Nebraska.
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A COMPANY OF

| MODEL MP15 N
( Power Rheostats ANGSTROHM
50 Watt

FEATURES

¢ Diameter 2 9/32" [57.94]

¢ Depth behind panel 1 3/8" [34.92]

e Shaft 1/4" [6.35] diameter

¢ Rotation 300° £ 5°

¢ Weight .321 pounds (145 grams)

¢ Mounts on panels up to 1/4" [6.35] by means of a 3/8" [9.52], 32
bushing and hex nut

¢ Non-turn lugs require 3/16" [4.76] hole, 1/2" [12.70] below center
of shaft - Type “A” shaft

e U. L. Approved, File No. E51076 and C. S. A. File No. LR62770

TOTAL  MAXIMUM APPROXIMATE [Numbers in brackets indicate millimeters] 27/32 13/8
OHMS AMPS STEPS s (4t Knob # 552
5 10.00 24 - [25 79/3] N >
1. . :
) g ; gg gg DIA. - |« [873]
4.0 3.54 44 : " y L_ _,‘ | |
6.0 2.89 74
[6.35] 1172 < >
& om - e [
16.0 176 108 4 4 f nees
22,0 150 123 152 : 112 Dial 4548
- - 38.89)
35.0 1.19 148 L7941 318 10.52) I :”’1] : i ! °
: 50.0 1.00 113 - .064[1.63] i< 1T 9
§ 80.0 .79 147 A71[4.34] { ‘
125.0 .63 178 Holes for BUSHING 3/8 [9.52]. 32 Thread e —
150.0 .58 173 No. 8 Screws with a 3/32 [2.38] Thick Hex Nut 21/4[57.15]
225.0 A7 203
300.0 M 214
500.0 .32 290
800.0 25 365 Angstrohm rheostat standard wattage o 12
1288'8 fg ggg ratings are based on a 300°C rise in § 100 _-IJ\
: ’ “free-air” in ambient not exceeding o % n
2500.0 14 460 oI 8 o N
3500.0 12 505 40°C (shown). For other applications, > 1 N
5000.0 10 565 wattage ratings are available based on e 1 \1\
8000.0 08 695 340°C rise in "free-air" in ambient not g 20 '
10000.0 .07 693 exceeding 25°C, and in other cases 0 7 00 150 200 250 300 350
* All other intermediate resistance values are available 50°C. AMBIENT TEMP. DEG. CENTIGRADE
and can be manufactured on a normal delivery cycle. . ;

34 — <~— 5/8 — <= 27/32
ne.0s] | [ 5/8 [15.88] 588 | [~ 1/2 [12.70] [21.43]
f f
™Y
TYPE B: 1/2[12.70}, 11/32 [8.73] TYPE C: 3/4 [19.05], 5/8 [15.88] TYPE D: 5/8[15.88], 1/2 [12.70] TYPE E: 27/32[21.43], 11/32[8.73]
Models. Slotted shaft with standard Models. Locking bushing with Models. Locking bushing with Models. Std. bushing and flatted shaft
bushing for 1/8 [3.18] panel. slotted shaft for 1/4 [6.35] panel. slotted shaft for 1/8 [3.18] panel. w/screw-driver slot for 1/8 [3.18] panel.

MP15 A 5
— Resistance value MODEL BUSHING AND SHAFT CONFIGURATION VALUE
— Amps
: A = Standard Flatted Shaft
— Date code E
B NOTE: For Additional Features: Submit detailed drawing information when ordering “non-standard” parts.

ANGSTROHM Precision, Inc., is marketed through Dale Electronics, Inc., Film Division, Norfolk, Nebraska.
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MODEL MP25
Power Rheostats

TOTAL MAXIMUM APPROXIMATE
OHMS AMPS STEPS

.5 14.140 30
1.0 10.000 30
2.0 - 7.071 56
3.0 5.774 66
5.0 4.472 56
7.5 3.652 66
10.0 3.162 104
15.0 2.582 113
25.0 2.000. 144
50.0 1.414 180
75.0 1.155 180
100.0 1.000 216
200.0 707 252
300.0 .557 252
400.0 .500 252
500.0 447 324
750.0 .365 396
1000.0 .316 410
2000.0 .224 410
2500.0 .200 410
5000.0 141 685
7500.0 115 820
10000.0 .100 820

100 Watt

FEATURES
¢ Diameter 3 5/32" [80.17]

¢ Depth behind panel 1 1/2" [38.10]

* Shaft 1/4" [6.35] diameter
* Rotation 300° + 5°

¢ Weight .594 pounds (268 grams)
e Mounts on panels up to 1/4" [6.35] by means of a 3/8" [9.52], 32

bushing and hex nut

A COMPANY OF

ANGSTROHM

¢ Non-turn lugs require 3/16" [4.76] hole, 1/2" [12.70] below center

of shaft - Type “A” shaft

e U. L. Approved, File No. E51076 and C. S. A. File No. LR62770

[Numbers ih brackets indicate millimeters]

35/32

<« [80.17]
DIA.

—>

112 8 Knob # 552
[38.10]  [22.22]
hl bl 112
38 > ——— [12.70]
[9.52] ‘ '
116
| <] [1.59] —
1/4 1172 < +l
¥ ¥ 635 [38.10] a4
,,,,,,,,,,,,, e [19.05]
A I 4 Dial # 548
P e g2 °
_[’_ﬂ_. 3/8[9.52] [5.56] O
—{ | 3732 >
[2.38]

21/4 [57.15]

Angstrohm rheostat standard wattage
ratings are based on a 300°C rise in

“free-air” in ambient not exceeding

40°C (shown). For other applications,
wattage ratings are available based on
340°C rise in "free-air" in ambient not

exceeding 25°C, and in other cases

120

100

80

60

-~

40
20

N

% OF RATED LOAD

e |

40

* All other intermediate resistance values are available
and can be manufactured on a normal delivery cycle.

TYPE B: 1/2[12.70], 11/32 [8.73]
Models. Slotted shaft with standard
bushing for 1/8 [3.18] panel.

50°C.

100 150 200 250 300 350
AMBIENT TEMP. DEG. CENTIGRADE

3/4
[19.05]

|

5/8 [15.88]

TYPE C: 3/4 [19.05], 5/8 [15.88]
Models. Locking bushing with
slotted shaft for 1/4 [6.35] panel.

5/8
[15.88]

i

TYPE D: 5/8 [15.88], 1/2 [12.70]
Models. Locking bushing with
slotted shaft for 1/8 [3.18] panel.

1/2 [12.70]

TYPE E: 27/32 [21.43], 11/32 [8.73]
Models. Std. bushing and flatted shaft
w/screw-driver slot for 1/8 [3.18] panel.

— Resistance value
— Amps
. — Date code

MP25

MODEL

A

25

BUSHING AND SHAII:T CONFIGURATION

VALUE

A = Standard Flatted Shaft.

NOTE: For Additional Features: Submit detailed drawing information when ordering “non-standard” parts.

ANGSTROHM Precision, Inc., is marketed through Dale Electronics, Inc., Film Division, Norfolk, Nebraska.
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MODEL MP30
Power Rheostats

TOTAL MAXIMUM APPROXIMATE
OHMS AMPS STEPS

5 17.350 35
1.0 12.247 39
2.0 8.660 39
3.0 7.071 70
5.0 5.477 73
7.5 4.472 70
10.0 3.873 70
15.0 3.162 120
25.0 2.449 152
50.0 1.732 190
75.0 1.414 228
100.0 1.225 228
200.0 .866 265
300.0 707 303
400.0 612 342
500.0 .548 342
750.0 447 418
1000.0 .387 432
2000.0 - 274 575
2500.0 244 456
5000.0 173 865
7500.0 A4 1000
10000.0 122 1000

* All other intermediate resistarice values are available
and can be manufactured on a normal delivery cycle.

— Resistance value
— Amps
— Date code

A COMPANY OF

150 Watt

FEATURES

* Diameter 4" [101.60]

¢ Depth behind panel 1 3/4" [44.45]

e Shaft 1/4" [6.35] diameter

* Rotation 300° + 5° and weight 1.014 pounds (460 grams)

* Total ohms availabie in higher ranges up to 25,000 ohms

* Mounts on panels up to 1/4" [6.35] by means of a 3/8" [9.52], 32
bushing and hex nut

* Non-turn lugs require 3/16" [4.76] hole, 1/2" [12.70] below center
of shaft - Type “A” shaft

e U. L. Approved, File No. E51076 and C. S. A. File No. LR62770

[Numbers in brackets indicate millimeters]

21/4 [57.15]

N4
ANGSTROHM

Knob # 552
13/4 718
4 [44.45] [2222] 12
<— [101.60] —>| < || [1270]
DIA. 38
19.52] > ol
1/16
({‘: alng [1.59] L— —»‘
* v [;811%] > —>l
. . 3/
,,,,,,, _7——— [19.05]
NEEE Dial # 548
s 1416351
l 9.521 \ 7/32
u —>|l%— 332 [5:56]
[2.38] ‘ ‘
(3) 169 [4.29] Holes [63.50] R

120
100

Angstrohm rheostat standard wattage

ratings are based on a 300°C rise in

“free-air” in ambient not exceeding

N

% OF RATED LOAD

40°C (shown). For other applications, 60 }

wattage ratings are available based on 40 | N
340°C rise in "free-air" in ambient not 20

exceeding 25°C, and in other cases o |

40 100 150 200 250 300

0,
50°C. AMBIENT TEMP. DEG. CENTIGRADE

350

MP30 A 25

MODEL BUSHING AND SHAII=T CONFIGURATION VALUE

| A = Standard Flatted Shaft.

‘NOTE: For Additional Features: Submit detailed drawing information when ordering “non-standard” parts.

ANGSTROHM Precision, Inc., is marketed through Dale Electronics, Inc., Film Division, Norfolk, Nebraska.
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MODEL MP40

Power Rheostats
300 Watt

A COMPANY OF

ANGSTROHM

FEATURES

¢ Diameter 6" [152.40]

¢ Depth behind panel 2 3/16" [55.56]

¢ Shaft 3/8" [9.52] diameter

¢ Rotation 315° + 5°

* Type “A” shaft

* Weight 2.625 pounds (1.191 kilograms)

* Total ohms available in higher ranges up to 25,000 ohms

* Mounts on panels up to 1 1/4" [31.75] by means of a mounting
bracket with two 1/4" [6.35], 20 flat head screws

¢ U. L. Approved, File No. E51076 and C. S. A. File No. LR62770

—

[Numbers in brackets indicate millimeters] 2316 2
(2) [55.56] [50.80]
1/416.35] | [152_401 N St
20 Taps DIA I R 11/2
" [38.10]
Panel
23/8 @ i MAX.
s - rane | 18032 [T Y [ ames2
TOTAL MAXIMUM APPROXIMATE 130.16] ’** ; * +
OHMS AMPS STEPS ) :
— 00 - § e S
1.0 17.320 40 A / \ > 4
1.5 14.142 58 37/16 13/4
(87.31] @ 716
2.0 12.247 78 3 + 9/32[7.14]  [11.11] [44.45] 11/32
Diameter ~ Diameter 7
2.5 10.954 78 _AT Holos i [ [8.73]
3.0 10.000 73 / / 3116
4.0 8.660 78 (3) .196 [4.98] Holes [77.79]1 R
5.0 7.745 78 .
75 6.324 148 Knob # 952 Dial # 949
10.0 5.477 154
15.0 4.472 147
25.0 3.464 155 ‘ ’
35.0 2.927 231 — — '
3 11/32
50.0 2.449 267 [76.20] [2619]
75.0 2.000 308
100.0 1.732 326
150.0 1.414 270 (
200.0 1.224 308 — — =
300.0 1.000 340 Angstrohm rheostat standard o 120
400.0 886 370 wattage ratings are based on a g 100 ’-J-IlN
300°C rise in “free-air” in ambient = 8o P,
500.0 774 455 h . I~
not exceeding 40°C (shown). o6 | \P‘
750.0 .632 514 i i < B
For other applications, wattage T 40 N N
1000.0 547 578 ratings are available based on 5 ol L1 ™
1500.0 A47 675 340°C rise in "free-air" in ambient |
2500.0 346 720 not exceeding 25°C, and in other O 00 50 205 250 %00 350
* All other intermediate resistance values are available and can cases 50°C. AMBIENT TEMP. DEG. CENTIGRADE
be manufactured on a normal delivery cycle.
— Resistance value MODEL STANDARD SHAF'Il' CONFIGURATION VALUE
- gl:tzscode l Other lengths available on special order. J
NOTE: For Additional Features: Submit detailed drawing information when ordering “non-standard” parts.

ANGSTROHM Precision, Inc., is marketed through Dale Electronics, Inc., Film Division, Norfolk, Nebraska.
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A COMPANY OF

| Special | A’
{ Power Rheostats ANGSTROHM
3 Enclosed - Models MPO7 and MP11
Ring Type - Model N152, Tandem Assemblies

ENCLOSED RHEOSTATS

MODEL MPO07, 12.5 Watt derated to 6.25 Watt
MODEL MP11, 25 Watt derated to 12.6 Watt

The MP07 and MP11 Rheostats can be furnished in a
light-weight, dust-proof metal can, equipped with two or
three screw terminals or solder lugs. They are not
hermetically sealed but are closed by a rolled double
seam. The MPO7 is available in resistance values as listed
for the MP06 (page 41), and the MP11 is available in
resistance values as listed for the MP10 (page 42). How
to Order information for the MPO7 and the MP11 is the
same as the MP06 and the MP10, respectively.

RING TYPE RHEOSTATS
iy . MODEL N152

Angstrohm N152 ring rheostats are especially designed for
portable and mobile apparatus likely to be subject to
severe shock. Their rugged construction makes them well

fi suited for this use.
FEATURES
e Operation - Manual ¢ Service - Navy A
¢ Type - Rheostat, adjustable . e Ambient - 50°C
e Duty - Continuous ¢ Insulation - Class C
e Enclosure - Open * Rating - 50 Watt

¢ Form - EW, Exposed Wire or Ribbon

TANDEM ASSEMBLIES

Two or more rheostats may be specified in tandem to save
space on the face of a panel. These assemblies are
manufactured using a common shaft arrangement which
virtually eliminates backlash while providing smooth
positive action. Since there are countless tandem
combinations possible, consult Angstrohm for information
regarding your specific requirements.

ANGSTROHM Precision, Inc., is marketed through Dale Electronics, Inc., Film Division, Norfolk, Nebraska.
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MODELS ESS/W/N, EGS/W/N
Wirewound Resistors

A COMPANY OF

// h
|
Military/Established Reliability N
MIL-R-39007 Qualified, Type RWR, R Level
FEATURES
¢ Meets solvent resistance of MIL-STD-202, Method 215
* 100% power stabilization and screening test
* Traceability of materials and processing
* Non-inductive styles - ESN and EGN
e Covered by U.S. Patent 3,295,090
* Silicone coated and molded
¢ “S” level failure rate available
) DALE RANGE (Non-Mil.) (Ohms)
DALE MIL-R-39007 32#53 MILITARY RANGE (Ohms) 5%, 1%, lev‘élg'#y
MODEL TYPE (Watts) 1% 5&1% .05% 1% .25% 3%, 5% (Grams)
EGS-1-80 RWR81S 1 .499-1000 .1-1000 1-1000 .499-1000 .499-3400 .1-3400 21
EGW-1 RWR81W 1 .499-1000 .1-1000 1-1000 .499-1000 .499-3400 .1-3400 21
EGN-1-80 RWRS1N 1 10-499 .1-499 1-500 1499-500 1499-1700 .1-1700 21
@  EGN-1-10 RWR81Z 1 10-499 1-499 1-500 .499-500 .499-1700 .1-1700 21
§ EGS-2 RWR82S 1.5 .499-1300 .1-1300 1-1300 .499-1300 .499-4900 .1-4900 .23
= EGW-2 RWR82W 1.5 .499-1300 .1-1300 1-1300 .499-1300 .499-4900 .1-4900 23 -
g EGN-2 RWR82N 1.5 .499-649 .1-649 1-650 .499-650 .499-2450 .1-2450 23
2 EGN-2-10 RWR82Z 1.5 .499-649 .1-649 1-650 .499-650 .499-2450 .1-2450 23
= EGS-3-80 RWR80S 2 .499-3160 .1-3160 1-2700 .499-3160 .499-10,400  .1-10,400 34
EGW-3 RWR8OW 2 .499-3160 .1-3160 1-2700 .499-3160 .499-10,400  .1-10,400 .34
EGN-3-80 RWRS8ON 2 10-1580 .1-1580 1-1350 .499-1580 .499-5200 .1-5200 .34
EGN-3-10 RWR80Z 2 10-1580 :1-1580 1-1350 .499-1580 .499-5200 .1-5200 .34 )
ESS-2A RWR71S 2 499-12.1k 1-12.1k 499-11.4k  .499-11.4k .1-42.1k 1-42.1k .90 :
ESW-2A RWR71W 2 499-12.1k 1-12.1k 499-11.4k  .499-11.4k 1-42.1k 1-42.1k .90 AN
ESN-2A RWR71N 2 10-6.04k .1-6.04k .499-5.7k .499-5.7k .1-21.05k .1-21.05k .90
ESN-2A-10 RWR71Z 2 10-6.04k .1-6.04k .499-5.7k .499-5.7k .1-21.05k .1-21.05k .90
ESS-2B RWR89S 3 1499-4120 1-4120 .499-6500 .499-6500 .1-24,500 .1-24,500 .70
ESW-2B RWR89W 3 .499-4120 .1-4120 .499-6500 .499-6500 .1-24,500 .1-24,500 .70
ESN-2B RWR89N 3 10-2050 .1-2050 .499-3250 .499-3250 .1-12,250 .1-12,250 .70
@ ESN-2B-10 RWR89Z 3 10-2050 .1-2050 1499-3250 .499-3250 .1-12,250 1-12,250 .70
W ESS-5 RWR74S 5 499-12,100  .1-12,100  .499-24,500  .499-24,500  .1-91,000 .1-91,000 4.2
2 Esws5 RWR74W 5 499-12,100  .1-12,100  .499-24,500  .499-24,500  .1-91,000 .1-91,000 4.2
2 ESN-5 RWR74N 5 10-6040 .1-6040 499-12200  .499-12,200  .1-45,500 .1-45,500 42
g ESN-5-10 RWR74Z 5 10-6040 .1-6040 499-12,200  .499-12,200  .1-45,500 .1-45,500 4.2
O EGS-10-80 RWR84S 7 499-12,400  .1-12,400  .499-24,500  .499-24,500  .1-91,000 .1-91,000 3.6
EGW-10 RWR84W 7 499-12,400  .1-12,400  .499-24,500  .499-24,500  .1-91,000 .1-91,000 3.6
EGN-10-80 RWR84N 7 10-6190 .1-6190 499-12200  .499-12,200  .1-45,500 .1-45,500 3.6
EGN-10-10 RWR84Z 7 10-6190 .1-6190 499-12,200  .499-12,200  .1-45,500 .1-45,500 3.6
ESS-10 RWR78S 10 .499-39,200  .1-39,200  .499-71,500  .499-71,500  .1-265,000  .1-265,000 9.0
ESW-10 RWR78W 10 499-39,200  .1-39,200  .499-71,500  .499-71,500  .1-265,000  .1-265,000 9.0
ESN-10 RWR78N 10 10-19,600 1-19,600  .499-35700  .499-35700  .1-132,500  .1-132,500 9.0
ESN-10-10 RWR78Z 10 10-19,600 1-19,600  .499-35700 .499-35700  .1-132,500  .1-132,500 9.0
NOTE: All resistance ranges shown conform to military specifications unless otherwise indicated.

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: .1%, .5%, 1%.
Temperature Coefficient: (- 55°C to + 275°C).

+ 650PPM/°C, .1 ohm - .499 ohm.
+ 400PPM/°C, .499 ohm - 1 ohm.

+ 50PPM/°C, 1 ohm - 10 ohm.

+ 20PPM/°C, 10 ohm and above.

Dielectric Strength: 500 VAC for 2 watt size and smalier.
1000 VAC for 3 watt size and larger.

Insulation Resistance: 1000 Megohm minimum.

Short Time Overload: 5 seconds at 5 times rated power
for 3 watt size and smaller. 5 seconds at 10 times rated
power for 5 watt size and larger.

MECHANICAL SPECIFICATIONS

Terminal Strength: 5 pound pull for 2 watt size and
smaller. 10 pound pull for 3 watt size and larger.
Solderability: Meets requirements of MIL-STD-202,
Method 208. e

Solvent Resistance: Meets requirements of MIL-STD-202,
Method 215.
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MODELS ESS, ESW, ESN, EGS, EGW, EGN

MATERIAL SPECIFICATIONS

Core: Beryllium oxide, alumina and steatite are used,
depending on power requirement.

Element: Copper-nickel alloy or nickel-chromium alloy,
depending on resistance value.

Terminal and Winding: The terminal and the winding
are identified by a letter symbol in the military type
designation. Military Symbol:

S = Solderable, inductively wound.

W = Weldable, inductively wound.

N = Solderable, non-inductively wound.
Z = Weldable, non-inductively wound.

Leads: Solderable - Tinned Copperweld®

per MIL-STD-1276, Type W-5.

Weldable - Bare Nickel per MIL-STD-1276, Type N-1.
End Caps: Stainless steel or alloy #46.
Coating: Special high temperature silicone.

APPLICABLE MIL-SPECIFICATION

MIL-R-39007: This is the military specification covering axial
lead established reliability power wirewound resistors.
Dale® ESS, ESW, EGS, EGW, ESN and EGN resistors meet
or exceed the electrical, environmental and dimensional
requirements of this specification.

MIL-R-39007
TYPE A B C
1.50 2 RWR81 .250 +.015[6.35 £ .381] .078 £.015[1.98 +.381] .020 +.0015 [.508 + .038]
‘ A [:;n:i:GOI g RWR82 .312+.015[7.92 £ .381] .078 +.015[1.98 +.381] .020 +.0015 [:508 + .038]
x| iy = RWR80 422+ .015[10.72+.381] .110+.015[2.79+.381] .020 +.0015 [.508 + .038]
'=—:_-—_' ‘%’ RWR71 .812+.062[20.62 £ 1.58] .187 +.031[4.75+.787] .032+.002 [:813 +.051]
4 c a RWR89 .560 +.062 [14.22 £ 1.58] .187 +.031[4.75+.787] .032+.002[.813 +.051]
B % RWR74 875+ .062[22.23+1.58] .312+.031[7.92+.787] .040 +.002 [1.02 + .051]
8 RwRss .875+.062[22.23 +£1.58] .312+.031([7.92+.787] .040+.002[1.02 +.051]
RWR78 1.780 +.062 [45.21 £ 1.58] .375+.031[9.52+.787] .040+.002 [1.02 £.051]
TEST TEST CONDITIONS LIMITS
Power Conditioning 100 hours at rated power and + 25°C 2% + .005Q

D.C. Resistance

MIL-STD-202, Method 303

Within tolerance

Visual and Mechanical

Visual inspection

Dielectric Strength 500 V or 1000 V 1% + .005Q
Solderability Method 208, MIL-STD-202 95% coverage
Resistance to Solvents Method 215, MIL-STD-202

Thermal Shock Method 107, MIL-STD 202, Condition B 2% + .005Q
Short Time Overload 5 seconds at 10 or 5 times rated power 2% + .005Q
Insulation Resistance Method 302, MIL-STD-202, Condition A 1000 Megohm
Load Life 10,000 hours at rated power + 25°C 1% + .005Q

Temperature Coefficient

-55°C to + 275°C

0+ 650PPM/°C .1Q-.499Q
0 + 400PPM/°C .499Q-1Q
0+ 50PPM/°C 1Q-10Q

0+ 20PPM/°C 10Q & up

Thermal Shock Method 107, MIL-STD-202, Condition B 2% + .005Q
Dielectric Strength 500 V or 1000 V 1% + .005Q
Low Temperature Storage - 65°C for 24 hours 1% + .005Q
Moisture Resistance Method 106, MIL-STD-202 2% + .005Q
Terminal Strength 5 pound or 10 pound pull 1% + .005Q
Insulation Resistance Method 302, MIL-STD-202, Condition A 1000 Megohm
Thermal Shock Method 107, MIL-STD-202, Condition B 2% + .005Q
Shock Method 205, MIL-STD-202, Condition C 1% +.005Q
Vibration Method 204, MIL-STD-202, Condition D 1% +.005Q
Reactance Non-inductive only

High Temperature Exposure + 275°C for 2000 hours 5% +.05Q

— Source code

— Style

— Tolerance and failure rate

— Date code, lot code and “JAN” marking

— Terminal - non-inductive designator and resistance value

% OF RATED POWER
-
S

25 75 125 175 225 275 325
AMBIENT TEMP. DEG. CENTIGRADE

POWER RATING

Power ratings are based on a maximum AR of
.5% + .05 ohm when operated for 2000 hours at

rated power and at an ambient of + 25°C.

RWR74 S 49R9 F M
MILITARY TERMINAL WIRE RESISTANCE RESISTANCE FAILURE
TYPE AND WINDING TOLERANCE RATE
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A COMPANY OF

MODELS ERH and ENH
Wirewound Resistors
Military/Established Reliability,

MIL-R-39009 Qualified, Type RER, R Level
FEATURES

e Aluminum housed

e Standard (ERH) or non-inductive (ENH) winding

¢ Molded construction gives complete environmental protection

e Complete welded construction

¢ Mounts on chassis to utilize heat sink effect

* High stability at conventional power ratings

* Flat marking surface for easy identification

* Covered by U.S. Patents 201,884, 3,201,855 and 3,206,704

* 100% power stabilization and screening tests

MIL-R-39009
‘ POWER RATING MILITARY STANDARD TEMPERATURE COEFFICIENT
(Watts) RESISTANCE MAX. MAX. VALUE RANGES (Ohms)

DALE MIL-R-39009 RANGE (0hms) ~ WORKING ~ WEIGHT
MODEL TYPE MOUNTED  FREE AIR 1% VOLTAGE  (Grams) +100PPM +50PPM +30PPM
ENH-5 RER40 5 3 1-1.65k 128.9 3.3 — 1-19.9 20-1.65k
ENH-10, RER45 10 6 1-2.8k 190.0 8.8 — 1-19.9 20-2.8k
ENH-25 RER50 20 8 1-6.04k 390.0 16.5 — 1-19.9 20-6.04k
ENH-50 RERS55 30 10 1-19.6k 890.0 35.0 — 1-19.9 20-19.6k
ERH-5 RER60 5 3 0.10-3.32k 160.0 3.0 1-.99 1-19.9 20-3.32k
ERH-10 RER65 10 6 0.10-5.62k 265.0 6.0 1-.99 1-19.9 20-5.62k
ERH-25 RER70 20 8 0.10-12.1k 550.0 13.0 1-.99 1-19.9 20-12.1k
ERH-50 RER75 30 10 0.10-39.2k 1250.0 28.0 1-.99 1-19.9 20-39.2k
NOTE: All resistance ranges shown conform to military specifications unless otherwise indicated.

ELECTRICAL SPECIFICATIONS MATERIAL SPECIFICATIONS

Tolerance: Only military specification tolerance available Core: Ceramic: Steatite or alumina, depending on
is £ 1%. physical size.

Dielectric Strength: 1000 VAC on 5, 10 and 25 watt units. Element: Copper-nicke[ alloy or nickel-chrome alloy,
2,000 VAC on 30 watt units. depending on resistance value.

Insulation Resistance: 10,000 Megohm minimum dry, End Caps: Stainless steel.

1,000 Megohm minimum after moisture test.
MECHANICAL SPECIFICATIONS

Terminal Strength: 5 Ib. pull test on 5 and 10 watt units. . . ®
10 Ib. pull test on 20 and 30 watt units. Terminals: Tinned Copperweld™.

Solderability: Satisfactory when tested in accordance with
Method 208 of MIL-STD-202.

Encapsulant: Molded construction.
Housing: Aluminum with hard anodic coating.
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MODELS ERH and ENH

ERH-5, ENH-5 through ERH-50, ENH-50

A
o
Y

;
ST
i

Y i L
N
\&& < P |
\ —
—>| K |[<«—"—L

MODEL A B c D E F G H J K L M N P
ERH-5 444 490 .600 1.125 .334 .646 .320 .065 133 .078 .093 .078 .050 .266
ENH-5 +.005 | £+.005 | +.031 | +.062 | +.015 | +.015 | £.015 | £.010 | +.010 | +.010 | +.005 | +.015 | +.005 | +.062

[11.28 | [12.45 | [15.24 | [28.58 [8.48 [16.41 [8.13 [1.65 [3.38 [1.98 [2.36 [1.98 [1.27 [6.76

+.127] | £.127] | £.787] | £1.57] | £.381] | +.381] | +.381] | +.254] | +.254] | +£.254] | +£.127] | +.381] | +.127] | £1.57]
ERH-10 .562 .625 .750 1.375 420 .800 .390 .075 .165 .093 .094 102 .085 312
ENH-10 | +.005 | +.005 | +.081 | £.062 | +.015 | £.0156 | £.015 | +.010 [ £.010 | +£.010 | +.005 | +.015 | +.005 | +.062

[14.27 | [15.88 | [19.05 | [34.93 | [10.67 | [20.32 [9.91 [1.90 [4.19 [2.36 [2.39 [2.59 [2.16 [7.92

+.127) | £.127] | £.787] | £1.57] | £.381] | +£.381] | +.381] | +.254] | +.254] | +.254] | +.127] | +.381] | +.127] | £1.57]
ERH-25 719 781 1.062 1.938 .550 1.080 546 .075 .231 172 125 115 .085 438
ENH-25 | +£.005 | +.005 | +.081 | +.062 | +.015 | £.0156 | £.015 | £.010 | +.010 | +.010 [ +.005 | +.015 | +005 | +.062

[18.26 | [19.84 | [26.97 | [49.23 | [13.97 | [27.43 | [13.87 [1.90 [5.87 [4.37 [3.18 [2.92 [2.16 | [11.13

+.127] | £.127) | +.787] | £1.57] | £.381] | +.381] | +.381] | +.254] | +.254] | +.254] | +.127] | +.381] | +.127] | £1.57]
ERH-50 | 1.562 .844 1.968 2.781 .630 1.140 610 .088 .260 196 125 107 .085 438
ENH-50 | +£.005 [ +.005 [ +.081 | +£.062 | +.015 | £.015 | £.015 | £.010 | £.010 | +.010 [ £.005 | +.015 | +.005 | +.062

[39.67 | [21.44 | [49.99 | [70.64 | [16.00 | [28.96 | [15.49 [2.24 [6.60 [4.98 [3.18 [2.72 [2.16 | [11.13

+.127) | £.127) | +.787] | £1.57] | £.381] | £.381] | +.381] | +.254] | +.254] | +.254] | £.127] | £.381] | +.127] | £1.57]

NOTE: All resistance ranges shown conform to military specifications unless otherwise indicated.

GENERAL: Testing of ERH and ENH resistors is done according to the procedures and test methods described in MIL-R-39009.
The table below shows the military and the Dale® performance requirements.

MIL-R-39009

+ 30PPM 20Q and up
+ 50PPM 1Q to 19.60Q
+ 100PPM below 1Q

DALE TYPICAL
See Table

TEST
Temperature Coefficient

Thermal Shock

+ (3% + 0.01Q) AR

+ (2% +0.01Q) AR

Short Time Overload +(.3% + 0.01Q) AR +(.15% + 0.01Q) AR
Dielectric +(.2% + 0.01Q) AR +(.2% + 0.01Q) AR

High Temperature Storage (2 hours) +(.5% +0.01Q) AR +(.25% + 0.01Q) AR
High Temperature Exposure (2,000 hours) + (1% +0.01Q) AR +(.75% + 0.01Q) AR
Moisture Resistance +(.5% + 0.01Q) AR +(.25% + 0.01Q) AR

Shock

£ (2% +0.01Q) AR

+ (1% +0.01Q) AR

Vibration

+(.2% +0.01Q) AR

+(1% +0.01Q) AR

Load Life (2,000 hours)

+ (1% +0.01Q) AR

+(.5% +0.01Q) AR

Terminal Strength

+(.2% + 0.01Q) AR

+(1% +0.01Q) AR

to + 275°C. Derating is required for reduced chassis mounting area
and for high ambient témperatures. The following curves apply to
operation of unmounted resistors:

A = ERH-5, ENH-5, ERH-10, ENH-10, unmounted.

B = ERH-25, ENH-25, unmounted.

C = ERH-50, ENH-50, unmounted.

D = All types mounted to aluminum chassis.

120
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25 75 125 175 225 275 325
AMBIENT TEMP. DEG. CENTIGRADE

ERH and ENH resistors have an operating tmperatre rnge of -55°C

POWER RATING

Dale® ERH and ENH resistor ratings are based on the following
requirements:

1. 275°C maximum internal hotspot temperature.
2. 1% maximum AR in 2000 hour load life.
3. Proper heat sink:

4 x 6 x 2 x .040 aluminum chassis for ERH-5, ENH-5,
ERH-10 and ENH-10.

5 x 7 X 2 x .040 aluminum chassis for ERH-25, ENH- 25,
ERH-50 and ENH-50.

— JAN

— 91637

— Value and tolerance
— Mil mark

— Date/lot code
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.

MODELS RH and NH

Wirewound Resistors
Military, MIL-R-18546 Qualified, Type RE
Aluminum Housed, Chassis Mount

A COMPANY OF

VIiSHAY

DALE,

FEATURES
¢ Standard winding (Model RH)
* Non-inductive winding (Model NH)

e Complete welded construction

¢ Molded construction for total environmental protection

* Mounts on chassis to utilize heat-sink effect
* High stability at conventional power ratings
¢ Flat marking surface for easy identification

SPECIAL MODIFICATIONS

Available upon request

e Special: Threaded mounting holes
Housing configurations
Resistance-temperature characteristic
Terminal configurations and materials
Resistances and tolerances
Pre-conditioning ’

MIL-R- POWER RATING RESISTANCE RANGE (Ohms) MAX. MAX. STANDARD TEMP. COEFFICIENT
DALE 18546 - (Watts) MIL. RANGE SHOWN IN BOLD FACE WORKING WEIGHT VALUE RANGES (Ohms)*
MODEL TYPE DALE MILITARY .05%,.1% .25% 5% 1%, 3%, 5% VOLTAGE (Grams) +50PPM <+ 30PPM +20PPM
RH-5 RE6OG  7.5(5) 5 .26-6.75k  .05-24.5k .02-24.5k - .02-24.5k 160 3 1-9.9 10-49 50-24.5k
.10-3.32k
NH-5 RE6ON 7.5 (5) 5 26-3.4k .05-12.25k .05-12.25k .05-12.75k 110 3.3 1-9.9 10-25 26-12.25k
1.0-1.65k )
RH-10 REB5G 12.5(10) 10 16-12.7k  .05-47.1k  .01-47.1k  .01-47.1k 265 6 1-9.9 10-79 80-47.1k
.10-5.62k
NH-10 RE65N 12.5(10) 10 .16-6.4k  .05-23.5k  .05-23.5k  .05-23.5k 190 8.8 1-9.9 10-40 41-23.5k
) 1.0-2.8k .
RH-25 RE70G 25 20 16-25.7k  .05-95.2k  .01-95.2k  .01-95.2k 550 13 1-9.9 10-169 170-95.2k
.10-12.1k )
NH-25  RE70N 25 20 .16-12.8k  .05-47.6k .05-47.6k .05-47.6k 390 16.5 1-9.9 10-85 86-47.6k
1.0-6.04k
RH-50 RE75G 50 30 .16-73.4k .064-273k  .01-273k .01-273k 1250 28 1-9.9 10-469 470-273k
.10-39.2k
NH-50 RE75N 50 30 .16-36.7k .064-136k .064-136k  .05-136k 890 35 1-9.9 10-235 236-136k
) 1.0-19.6k
RH-100 RE77G 100 75 .5-90k .1-90k .05-90k .05-90k 1900 400 1-99 100-949 950-90k
. : .05-29.4k .
NH-100 RE77N 100 75 .5-25k .1-25k .05-25k .05-37.5k 1350 440 1-49 50-475 476-375k
1.0-14.7k .
RH-250 RE80G 250 120 5-116k .1-116k .1-116k .05-116k 2300 800 1-99 100-999 1k-116k
) .10-35.7k
NH-250 RE8ON 250 120 .5-37.5k .1-37.5k .1-37.5k .05-48.5k 1625 880 1-49 50-499 500-48.5k
1.0-17.4k
*.1 ohm t0 .99 ohm = + 100PPM.
NOTE: All resistance ranges shown conform to military specifications unless otherwise indicated. Figures in parentheses on RH-5 and RH-10 indicate wattage printed. New
construction allows these resistors to be rated at 7.5 and 12.5 watts, but they will be printed with these higher ratings only upon customer request.

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: 3%, 1%, .5%, .25%, .10%, .05%.
Operating Temperature Range: - 55°C to + 275°C. Derating
is required for reduced chassis mounting area and for high
ambient temperatures. (See Derating Curve.)
Power Rating: Ratings are based on these requirements:
1. 275°C maximum internal hotspot temperature.
2. 1% max. AR in 1000 hour load life for RH-5 thru RH-50.
3% max. AR in 1000 hour load life for RH-100 and RH-250.
3. Proper heat sink:
4 x 6 x 2 x .040 aluminum chassis = 5 and 10 watt units.
5 x 7 x 2 x .040 aluminum chassis = 25 watt units.
12 x 12 x .059 aluminum panel = 50 watt units.
12 x 12 x .125 aluminum panel = 100 and 250 watt units.
Dielectric Strength: 1000 VAC = 5, 10, 25 watt units.
2000 VAC = 50 watt units. 4500 VAC = 100, 250 watt units.
Insulation Resistance: 10,000 Megohm minimum dry,
1,000 Megohm minimum after moisture test.

MECHANICAL SPECIFICATIONS

Terminal Strength: 5 Ib. pull test = RH-5, NH-5, RH-10, NH-10.
10 Ib. pull test = RH-25 thru RH-250, NH-25 thru NH-250.

Solderability: Satisfactory when tested in accordance with
Method 208 of MIL-STD-202.

MATERIAL SPECIFICATIONS

Core: Ceramic steatite or alumina, depending on physical size.

Element: Coppet-nickel alloy, nickel-chrome alloy or
manganese copper, depending on resistance value.

End Caps: Stainless steel.

Encapsulant: Silicone molded construction.

Housing: Aluminum with hard anodic coating.

Standard Terminals: Tinned Copperweld®on 5 thru 50 watt
units. Threaded terminals on 100 and 250 watt units.

APPLICABLE MIL-SPECIFICATIONS

MIL-R-18546: The military specification covering housed
chassis-mounted power resistors. Dale® RH and NH resistors
meet or exceed the electrical, environmental and dimensional
requirements of this specification.
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MODELS RH and NH

-5, -50
NH-5, -10, -25, -50 E
<—E—>|
y N - G
=g sl B ety
¥
H
TYPE A B C D E F G H J K L M N P
RH-5 444 490 .600 1.125 334 .646 .320 .065 133 .078 .093 .078 .050 .266
NH-5 +.005 | +.005 | +.031 +.062 | £.015 | £.015 | £.015 | £.010 | +.010 | £.010 | £.005 | +.015 | +£.005 | £.062
[11.28 | [12.45 | [15.24 | [28.58 [8.48 | [16.41 [8.13 [1.65 [3.38 [1.98 [2.36 [1.98 [1.27 [6.76
+.127] | +.127] | +.787] | £+1.57] | £.381] | +.381] | +.381] | +.254] | +.254] | +.254] | +.127] | +.381] | +.127] | £1.57]
RH-10 562 .625 .750 1.375 420 .800 .390 .075 .165 .093 .094 102 .085 312
NH-10 +.005 | +.005 | +.031 +.062 | £.015 | £.015 | £.015 | £.010 | £.010 | +£.010 | £.005 | £.015 | +£.005 | +.062
[14.27 | [15.88 | [19.05 | [34.93 | [10.67 | [20.32 [9.91 [1.90 [4.19 [2.36 [2.39 [2.59 [2.16 [7.92
+.127] | +.127) | +.787) | £157] | +.381] | +.381] | +.381] | +.254] | +.254] | +.254] | +.127] | +.381] | +.127] | +1.57]
RH-25 719 .781 1.062 1.938 .550 1.080 .546 .075 231 172 125 115 .085 438
NH-25 +.005 +.005 +.031 +.062 +.015 +.015 +.015 +.010 +.010 +.010 +.005 +.015 +.005 +.062
[18.26 | [19.84 | [2697 | [49.23 | [18.97 | [27.43 | [13.87 [1.90 [5.87 [4.37 [3.18 [2.92 [2.16 | [11.13
+.127] | +.127] | +.787] | +157] | £.381] | +.381] | +.381] | +.254] | +.254] | +.254] | +.127] | +.381] | +.127] | +1.57]
RH-50 1.562 | .844 1.968 2.781 .630 1.140 610 .088 .260 196 125 107 .085 438
NH-50 +.005 +.005 +.031 +.062 +.015 +.015 +.015 +.010 +.010 +.010 +.005 +.015 +.005 +.062
[39.67 | [21.44 | [49.99 | [70.64 | [16.00 [28.96 | [15.49 [2.24 [6.60 [4.98 [3.18 [2.72 [2.16 | [11.13
+£.127] | £.127] | +.787] | £1.57] | +.381] | +.381] | £.381] | +.254] | +.254] | +.254] | +.127] | +.381] | +£.127] | +1.57]
RH-100, NH-100 RH-250, NH-250 .188 £.010
;‘133 * -012 [4.78 + .254] 1/4-20
Nicke! Plated e 289) Nickel Plated DIA. TYP. UNC-2A THD.TYP.
Brass Nut 3.50 £.031 - L Brass Nut «— 4.50+.031
Stainless Steel Stuﬂ [88.90 +.787] 1.125 +.031 Stainless Steel Stud—l [114.30 +.787] 1.25+.031
28.58 + .787 X 31.75 + .787
T l —[- 9] _[—T ! T —fh————r L T !
2.812+.031 __ 1 2.25+.010 3.0+.031 \‘ I 2.50 £.010
[71.42 £.787] 4, 0" fif [67.15 £ .254] [76.20 + .787) " CHHS YD (65,50 + 2541
v = |
l / 1 5752 0m1 |<_> .989 +.031 i v 5]
/ e [9.52 +.787] [25.12 +.787] | 7501 ng <« 125+.031
12-24 275+ .010 [3 .o+—0.10 _L [31.75 +.787]
UNC-2A 1 [69.85 = .254] | 5.478 +.003 312 [76.20 + .254]
THD. TYP. I > N R
[139.14 + 2.36] +.031
[7.92 |<«— 3875:+.010 —»
+.787] [98.42 + .254] 7.0+.093
<€ > [177.80 + 2.36]
1.812+.031 [<«——> 2.125+.031 |¢————— >
[46.02 +.787] [53.98 + .787]
\ 1.75+.031 .955+.015 T
e \ [44.45 +.787] [24.26 + .381] gggg f .%1
S\ ¥, T*—f' =%
1.88+.031[4.78 +.787] TYP. — A .770%.015 —_— Y
[19.56 + .381] | J
.250 £.031 [6.35 +.787] TYP.
General: Testing is done according to the procedures and test methods described The following curves = 120
in MIL-R-18546. The table below shows the military and the Dale performance apply to operation of W 4 I
requirements. All specifications are based on testing of 1% tolerance units. unmounted resistors: % IJ-l
A=58&10wattunits, 4 80 D
MIL-R-18546 unmounted. 8 gofAl
TEST REQUIREMENT TYPICAL CHANGE B =25 watt l:ngs- >4 \
unmounted.
Temperature Coefficient = 50PPM 20000 See Table c-501008250 & T
+ 30PPM over 2000Q watt units, ° 28
ted. °
Therma! Shock +(.5% + 0.01Q) AR +(.25% + 0.01Q) AR D= XI’I":;I:L:; ;ounted 25 75 125 175 225 275 325
Short Time Overload +(.5% +0.01Q) AR +(.25% + 0.01Q) AR to aluminum chassis. AMBIENT TEMP. DEG. CENTIGRADE
Dielectric +(2% +0.01Q) AR £(.1% + 0.01Q) AR
High Temperature Storage + (5% + 0.01Q) AR £ (.25% + 0.01Q) AR
Moisture Resistance + (1% + 0.01Q) AR +(.5% + 0.01Q) AR DALE: — Dale MILITARY: _ Dale
Shock +(2% +0.01Q) AR +(.1% +0.01Q) AR — Model — Model
Load Life + (1% + 0.01Q) AR £ (5% + 0.01Q) AR — Value and tolerance — Value and tolerance
- - S S — Wattage — Wattage
Vibration +(.2% + 0.01Q) AR +(.1% + 0.01Q) AR — Date code — Mil mark
Terminal Strength (2% +0.01Q) AR (1% +0.01Q) AR — Date code
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_ MODEL PH
Wirewound Resistors
Precision Power
Aluminum Housed, Thru-Chassis Mount

FEATURES

e Complete welded construction

* Complete environmental protection

A COMPANY OF

¢ Designed to utilize heat-sink effect of chassis

* Plug-in connections available for quick connect/disconnect from circuit

STANDARD TEMPERATURE COEFFICIENT

MAX. MAX.

RATING RESISTANCE RANGES (Ohms) * WORKING WEIGHT VALUE RANGES (Ohms) t
MODEL (Watts) -05%, 1%, .25% 5%, 1%, 3% VOLTAGE (Grams) + 50PPM + 30PPM + 20PPM
PH-10-1 10 1-12.7k 1-47.1k 240 6 1-9.9 10-79 80-47.1k
PH-25 25 .6-25.7k .1-95.2k 550 22 1-9.9 10-169 170-95.2k
PH-25A 25 .5-25.7k .1-95.2k 550 22 1-9.9 10-169 170-95.2k
PH-50 50 3-52k 1-75k 1500 80 1-99 100-999 1k-75k
PH-100 100 5-35k 1-50k 1700 186 1-99 100-999 1k-50k

* Consult factory for extended values. t Consult factory for values below 1 ohm and for special T.C. requirements.

ELECTRICAL SPECIFICATIONS

Resistance Tolerance: + 3%, t+ 1%, + .5%, + .25%,
+.10%, * .05%.

Dielectric Strength: 1000 VAC on PH-10-1.
2500 VAC on PH-25, PH-25A, PH-50 and PH-100.

Maximum Working Voltage: Maximum working voltage
determined at .001" diameter wire resistance values.

ENVIRONMENTAL PERFORMANCE

General: Testing of PH resistors is done according to the
procedures and test methods described in MIL-R-18546.

MATERIAL SPECIFICATIONS

Core: Ceramic steatite or alumina, depending on
physical size.

Element: Copper-nickel alloy or nickel-chrome alloy,
depending on resistance value.

End Caps: Stainless steel.
Housing: Aluminum with hard anodic coating.

Standard Terminal(s): Tinned Copperweld® on PH-10-1.
180 alloy on PH-25A, PH-25, PH-50 and PH-100.

PH-10-1 250 +.010 .086 +.005 PH-25 Self Locking Nut 875 + .031
[6.35+.254]  [2.18 +.127] DIA. 5/8- ‘8 UNF-2B [22.23 £ .787]
—> 812 +,031
3/8-24 - [20.62 + .787] .086+.010 [
UNF-2A r ) N [2 18 + .254] < 250 £ .031
I DIA +| . B [6.35 +.787]
750 +.031
312£.031 [19.05 +.787]
[7.93+.767] 13754.062 | .500:+.010 |
.750 = .015 [34.92 + 1.57] [12.70 + .254] —>
[19.05 +.381] <«— 1.970 £.062 375 +.062
[50.04 + 1.57] [9.52 + 1.57]
PH-50 & PH-100 PH-25A Smaller Version of PH-25
Self Locking Nut
< c > | —— E ——> 5/8- 18 UNF-2B -875 +.031
< A ———| < B > —>| F |~ 8124031 086 +.010 [22:23+.787]
2.18 + .254]
VM 2062 £ .787] [ D|A D 250 +.031
_— |< > < [6.35 + .787]
p— NS
_ L 750 +.031
‘ [19.05 +.787]
G | I Y ~
L |<- 1.343 £ .015 +I 437 £.031
DDIA [34.11 £.381] [11.10 £.787]
MODEL A B [+ D E F G
PH-50 1.675 +.031 .700 +.031 3.0 +.062 7/8 - 20 1.188 £ .031 .187.£.031 .093 +£.010
[42.55 + .787] [17.78 + .787] [76.2 + 1.57] UNEF - 2A [30.18 +£.787] [4.75 + .787] [2.36 £+ .254]
PH-100 2.0+.031 .780 £ .031 3.75 +£.062 1-1/4 - 18 1.75+.031 .375 £ .031 .093 £.010
[50.8 + .787] [19.81 +.787] [95.25 £ 1.57] UNEF - 2A [44.45 + .787] [9.52 +.787] [2.36 £ .254]
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MODEL PH

APPLICABLE MIL SPECIFICATIONS

The Dale® PH models meet the electrical and environmental
requirements of MIL-R-18546. There are, however, no direct mil
equivalents in this configuration.

POWER RATING

Dale PH resistor ratings are based on the following requirements:
1. 275°C maximum internal hotspot temperature.
2. 1% maximum AR in 1000-hours load life for PH-10-1, PH-25

and PH-50.
3% maximum AR in 1000-hours load life for PH-100.

3. Proper heat sink
4 x 6 x 2 x .040 aluminum chassis = PH-10-1.
5 x 7 x 2 x .040 aluminum chassis = PH-25.
12 x 12 x .125 aluminum panel = PH-50 and PH-100.

SPEéIAL MODIFICATIONS

1. Special resistance-temperature characteristics.
2. Special terminal configurations and materials.
3. Non-inductive type resistor.

4. Special resistances and tolerances.

5. Special exterior finishes and platings.

PH — NON-INDUCTIVE

Models of equivalent physical and electrical specifications
are available with non-inductive (Aryton-Perry) winding.

Two conditions apply:
1. Maximum resistance value must be divided by two.

2. Maximum working voltage must be multiplied by .707.

Two Terminal Configurations (PH-10-1, PH-25, PH-50 and PH-100)
Thru chassis mounting

Dale PH resistors have an operating temperature range of

- 55°C to + 275°C. Derating is required for reduced chassis
mounting area and for high ambient temperatures. The following
curves apply to the operation of unmounted resistors:

A = PH-10-1, PH-25, unmounted. B = PH-50, PH-100, unmounted.
C = Mounted to aluminum chassis.

120
E 100
[c]

o 80
o
2 60 y
B - LL‘L
g a0
w [ —
S 20 [—B
®

0

25 75 125 175 225 275 325 375

AMBIENT TEMP. DEG. CENTIGRADE

— Dale

— Style

— Value and tolerance
— Wattage

— Date code

MODEL

PH-100 10

RESISTANCE

1%
TOLERANCE

DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-3647 ¢ Phone (402) 563-6506 * Fax 402-563-6418 55



MODEL G

Wirewound Resistors
Military, MIL-R-26 Qualified, Type RW
Precision Power, Silicone Coated and Molded

A COMPANY OF

FEATURES

* From 1.4 to 4 times higher power ratings than
conventional resistors of equivalent size

¢ Completely welded construction

* High temperature silicone coated and molded

e Available in non-inductive styles (Type GN)

e Covered by U.S. Patent 3,295,090

DALE RATING RESISTANCE RANGE (Ohms) MAXIMUM *
U v MIL. Range shown in bold face \(\/ggﬂgg MAXIMUM
DALE MIL-R-26 .05% 3% & .5%,1%, Jtslebshuiionll WEIGHT
MODEL TYPE thru 5% 5% .05% A% .25% 3%, 5% U \'/ (Grams)
G-1-80 — 1.0wW — 1-1k .499-1k .499-3.4k .1-3.4k 33 —_ .20
— Rw81 1.0W — — .499-1k .499-1k -1k 33 — .20
G-2 - 15W — 1-1.3k .499-1.3k .499-4.9k .1-4.9k 42 —_ .21
G-3-80 - 20W — 1-2.74k .499-2.74k .499-10.4k .1-10.4k 80 —_ .34
— RW80 20W — — .499-2.74k .499-2.74k .1-2.74k 80 —_ .34
G-5 — 4.0W 50W .499-6.5k .499-6.5k .1-24.5k .1-24.5k 162 184 .80
G-5C — 50W 70W .499-8.6k .499-8.6k .1-32.3k .1-32.3k 194 230 1.20
G-10 —_ STOW 10.0 W .499-25.7k .499-25 7k .1-95.2k .1-95.2k 425 508 3.60
* Maximum working voltage determined at .0008" diameter wire resistance values.
NOTE: All resistance ranges shown conform to military specifications unless otherwise indicated.

ELECTRICAL SPECIFICATIONS

Resistance Tolerance: +5%, + 3%, + 1%, + .5%, + .25%,
+.10%, £ .05%.

Temperature Coefficient: + 90PPM/°C, below 1 ohm.
+ 50PPM/°C, 1 ohm - 9.9 ohm. + 20PPM/°C, 10 ohm and
above. Consult factory for special T.C. requirements.

Dielectric Strength: 500 VAC for G-1-80, G-2, G-3-80
models. 1000 VAC for all others.

Insulation Resistance: 1000 Megohm minimum dry,
100 Megohm minimum after moisture test.

Short Time Overload: 5 seconds at 5 times rated
power = G-1-80 thru G-5C (Characteristic U). 5 seconds at
10 times rated power = all others.

MECHANICAL SPECIFICATIONS

Terminal Strength: 5 pound pull test = G-1-80,
G-2 and G-3-80. 10 pound pull test = all others.

Solderability: MIL-R-26 Type - Meets requirements of
MIL-STD-202, Method 208. Standard G (Non-MIL Models) -
60/40 electro tin plated terminals to facilitate soldering.

Termination: When G resistors will be operated at full
rated power, resistance welding or high temperature
solder are the recommended termination methods.
Termination should be made within 1/2 inch from end
of resistor body. )

MATERIAL SPECIFICATIONS

Core: Beryllium oxide or alumina depending on power
requirements.

Element: Copper-nickel alloy or nickel-chrome alloy,
depending on resistance value.

End Caps: Stainless steel.

Coating: Special high temperature silicone.

Standard Terminals: Tinned Copperweld®.

Weldable Leads: The following weldable lead materials
are available from Dale® on a standard stocking basis
and can be specified by adding the dash number shown
below to the standard part number.

Grade “A” Nickel, untinned -53.
Gold-plated Dumet (50 microinch) -52.
(Example: G-1-53 or G-1-52.)

1.50
[38.10]
¢ —— A —|— MIN. —>

1 I%

I X

D +.002 [.051]
1.50

[38.10]
|<— A—->|<—; MIN. —*‘

—

<— B MAX.—> t D +.002 [.051]

Molded Model

0—»‘

Coated Model

MODEL A B (Max.) c D
G-1-80 250+ 015 - 078+ .015 1020
. [6.35+.381] [1.98+.381] [.508]
4 G2 .312+.015 — .078+.015 .020
2 [7.92+.381] [1.98+.381] [.508]
2 G380 4221 015 = 110+.015 .020
[10.72+.381] [2.79+.381] 1.508]
G5 562 +.062 640 188 £.032 1032
[1427+157]  [1626]  [4.78+ .813] [813]
@ GsC 500%.062 503 218%.032 040
< [1270+157]  [1506]  [5.54%.813] 11.02]
S G0 875 +.062 1.0 312+£.082 040
[2223+157]  [2540]  [7.92%.813] 11.02]
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MODEL G

APPLICABLE MIL-SPECIFICATIONS

MIL-R-26E: This is a military specification designed especially for
precision and non-precision power wirewound resistors. The

G models meet the requirements of this specification as well as
the older MIL-R-26C and MIL-R-23379 specifications.

SPECIAL MODIFICATIONS

1. Terminals can be supplied in any commercial material
with several type finishes.

2. Terminal lengths and diameters can be varied.
3. Various elements available for special T.C.

4. Special configuration available on request.

5. Tolerances available to .01% on most types.

6. Special matching available (T.C. and tolerance).

GN - NON-INDUCTIVE

Models of equivalent physical and electrical specifications are
available with non-inductive (Aryton-Perry) winding. They are
identified by adding the letter N to the letter G in the part
number (GN-5, for example). Three conditions apply:

1. For GN Types, divide maximum resistance values by two.
2. For GN Types, multiply maximum working voltage by .707.

3. For GN Types, maximum weights may slightly exceed
those shown on low values.

GN-1-80 GN-5
GN-2 GN-5C*
GN-3-80 GN-10

* Body O.D. may exceed that of the G-5C by .010" [.254].

Ambient Temperature: Dale G coated resistors have an
operating temperature range of - 55°C to + 350°C.

Dale G molded resistors have an operating temperature

MIL-R-26E
TEST REQUIREMENT DALE MAXIMUM
Moisture Resistance +(.2%+.05Q) AR +(.2% + .05Q) AR
Load Life +(.5% +.05Q) AR +(.5% + .05Q) AR

range of - 55°C to + 275°C. They must be derated at
higher temperatures according to the curve below.

Temperature Coefficient 30-90PPM/°C Max. See Elec. Specs.

Thermal Shock +(.2% +.05Q) AR +(.2% + .05Q) AR
Short Time Overload +(.2% +.05Q) AR + (.2% + .05Q) AR
Dielectric +(.1% +.05Q) AR + (1% + .05Q) AR
Low Temperature Storage +(.2% +.05Q) AR * (2% +.05Q) AR
High Temperature Exposure = (.5% +.05Q) AR +(.5% + .05Q) AR
Shock £(.1% +.05Q) AR +(.1% +.05Q) AR
Vibration 1 (1% +.05Q) AR + (1% + .05Q) AR
Terminal Strength +(.1% +.05Q) AR + (1% + .05Q) AR

* All AR figures shown are maximum, based on units with an initial tolerance of 1% and
maximum operating temperature of 275°C.

c 120

w

g 100 K

9 80—

2 s CHAR.V

o [

g 40 {cHAR.U

& 20 I_I_l_ —

2 [ | N |

25 75 125 175 225 275 350
AMBIENT TEMP. DEG. CENTIGRADE

CHARACTERISTIC U:
Coated or molded resistors are available in any tolerance.
CHARACTERISTIC V:

Coated resistors are available in 3% and 5% tolerance.

POWER RATING

Power ratings of Dale G resistors are 1.4 to 4 times higher than
those of conventional wirewound resistors of equivalent size. At the
higher ratings, Dale G resistors will meet the same environmental
and life stability requirements of the lower rated conventional
resistors.

CHARACTERISTIC U:
1. 275°C maximum hotspot temperature.
2. .5% maximum AR in 2000 hour load life.

CHARACTERISTIC V:
1. 350°C maximum hotspot temperature.
2. 3% maximum AR in 2000 hour load life.

G-3-80 10
MODEL RESISTANCE

— Dale
— Model
— Value

— Tolerance
— Date code

1%
TOLERANCE
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A COMPANY OF

| MODEL RS |
Wirewound Resistors
Military, MIL-R-26 Qualified, Type RW
‘ Precision Power, Silicone Coated and Molded

FEATURES
¢ Complete welded construction
¢ High-temperature silicone coating and molding
/“/ * Meets applicable requirements of MIL-R-26
, ¢ Available in non-inductive styles (Type NS) with Aryton-Perry winding for lowest
MM reactive components
[ ¢ Over 44 million unit-hours of testing with no catastrophic failures have proven
failure rate of less than 0.0066% per 1000 hours (at 60% confidence) with
full rated power at 25°C. Afailure is defined as + 1% resistance change.
* Coated models: RS-2, 2B, 2C, 5, 7 and 10. Molded models: RS-1/8 thru RS-1A.
RESISTANCE RANGE
M_ MiL. Range(s?II:)Tv:)in bold face \'\An[g)g%ﬂ“(g
DALE MIL-R-26 - %1%  _VOLTAGE  \rigutT
MODEL TYPE thru5% 5% .05% 1% .25% 3%, 5% U v (Grams)
RS-1/8 - A25W  — - - — 1-1.4K 8.5 — 15
E RS-1/4 — AW — 1-1k 499-1k .499.3.4k A-34k 20 — 21
d RS-1/2 - 75W — 1-1.3k 499-1.3k 499-4.9k .1-4.9k 29 — 23
= RS-1A - 1.0W — 1-2.74k 499-2.74k  .499-10.4k  .1-10.4k 52 — 34
RW70 1.0W — — 499-2.74k  .499-2.74k  .1-2.74k — — —
RS-2 — 4.0W 55 W 499-12.7k  :499-12.7k  .1-47.1k 1-47.1k 210 250 2.10
RS-2B** — 3.0W 3.75W .499-6.5k .499-6.5k 1-24.5k .1-24.5k 140 157 .70
RW79 3.0W — — .499-6.49k  .1-6.49k .1-6.49k — — —
RS-2C — 25W 3.25W .499-8.6k .499-8.6k .1-32.3k .1-32.3k 138 157 1.6
RS-2C-17 — 25W 3.25W .499-8.6k .499-8.6k .1-32.3k .1-32.3k 138 157 1.6
RS-2C-23***  — 25W 325W — — —_ 1-19.9k 130 150 1.6
RW69 25W 3.25W — — — .1-2.0k 130 150 1.6
a RS-5** — 50W 6.5W 499-25.7k 499257k .1-95.2k 1952k 360 410 4.2
E RS-5-69 — 50W 6.5W 499-24.5k  .499-24.5k  .1-91.0k 1-91.0k 350 400 4.2
S RW74 50W — — 499-24.3k  .1-24.3k .1-24.3k — — —
© RS-5-70*** — 50W 6.5W — — — .1-58.5k 320 365 4.2
RW67 50W 6.5W — - — .1-8.5k 320 365 4.2
RS-7 — 7.0W 2.0W 499-41.4k  .499-41.4k  .1-154k 1-154Kk 504 576 4.7
RS-10 — 10.0W  13.0W 499-73.4k  .499-73.4k  .1-273k .1-273k 858 978 9.0
RS-10-38 — 10.0W  13.0W 499-71.5k  .499-71.5k  .1-265k .1-265k 846 966 9.0
RW78 10.0W — — .499-71.5k  .1-71.5k 1-71.5k — — —
RS-10-39" _ — 10.0W  13.0W — — — 1-167k 765 875 9.0
Rwes 10.0W  13.0W — — — .1-20k 765 875 9.0
* Maximum working voltage determined at .0008" diameter wire resistance values. *** Standard tolerance is = 5% .1 ohm and above, + 10% below 1 ohm. 3% available.
** Values available down to .005 ohmin 1%, 3% and 5% tolerances.

ELECTRICAL SPECIFICATIONS

Resistance Tolerance: + 5%, + 3%, + 1%, £ .5%, £ .25%,
+.1%, +.05%.

Temperature Coefficient:
+90PPM/°C, below 1 ohm.
+50PPM/°C, 1 ohm - 9.9 ohm.
+20PPM/°C, 10 ohm and above.

(Consult factory for special T.C. requirements.)

Dielectric Strength: 500 VAC for RS-1/8 through RS-1A
models. 1000_volts for all others.

Insulation Resistance: 1000 Megohm minimum dry.

100 Megohm minimum after moisture test.

Short Time Overload: 5 seconds at 5 times rated power for
3.25 watt size and smaller. 5 seconds at 10 times rated
power for-4 watt size and larger.

MECHANICAL SPECIFICATIONS

Solderability: MIL-R-26 Type - Meets requirements of
MIL-STD-202, Method 208. Standard RS (Non-MIL Styles)-
60/40 electro tin plated terminals to facilitate soldering.

Terminal Strength: 5 pound pull test = RS-1/8 thru RS-1A
models. 10 pound pull test = all others.

MATERIAL SPECIFICATIONS

Core: Ceramic, steatite or alumina, depending on physical size.

Element: Copper-nickel alloy or nickel-chrome alloy
depending on resistance value.

End Caps: Stainless steel.

Coating: Special high temperature silicone.

Standard Terminals: Tinned Copperweld®.

Weldable Leads: The following weldable lead materials are
available from Dale® on a standard stocking basis and can be
specified by adding the dash number shown below to the
standard part number. Consult factory for charges on special
lead materials.

Grade “A” Nickel, untinned -53 (Example: RS-1A-53).
Gold-plated Dumet (50 microinch) -52 (Example: RS-1A-52).

Deviations for RS-1/8: Endcaps will be nickel-silver alloy and

terminals will be tinned copper.
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MODEL RS

[Numbers in brackets indicate millimeters] TEST DALE MAXIMUM
' 1.50[38.10] —
Coated Model |[€—— A —>|<— MIN. —> Temperature Coefficient +90PPM/°C, below 1Q
| + l +50PPM/°C, 1Q-9.9Q
<:_ Y +20PPM/°C, 10Q and above
1 X p Thermal Shock +(.2% +.05Q) AR
8 —| & +.002p081) Short Time Overload 1 (2%+ .05Q) AR
c
MAX. Dielectric +(.1% +.05Q) AR
Molded Model Low Temperature Storage +(.2% +.05Q) AR
1.50 [38.10 i
A < M[|N. l High Temperature Exposure +(.5% +.05Q) AR
+ I Moisture Resistance +(.2% +.05Q) AR
.====(::F=*_____. Shock +(1%2+.050) AR
J— A Vibration +(1%+.05Q) AR
4 . 002"[_051] Load Life +(.5% +.05Q) AR
c Terminal Strength +(.1% +.05Q) AR
MODEL A B (Max.) c D * All AR figures shown are maximum, based on units with an initial tolerance of 1%
RS-1/8 155+ 015 - 065+ .015 020 and maximum operating temperature of 275°C.
[3.94+ 381] [165+.381]  [508] APPLICABLE MIL SPECIFICATIONS
a RS-1/4 ['622?,1; 'g;?] - [%g f 'g;?] ['ggg] MIL-R-26E: Designed especially for precision and non-precision
a S it - power wirewound resistors. The RS series meet the requirements of
g RS-1R2 312£.015 - :078+.015 -020 this specification as well as the older MIL-R-26C and MIL-R-23379
[7.92+.381] [1.98+.381] .508] specifications. However, this does not imply qualification. Contact
RS-1A 422+.015 — 110+.015 -020 factory for latest Government QPL information.
[10.72+.381] [2.79 £ .381] [.508] SPECIAL MODIFICATIONS
¥ + + : :
RS-2 [1561232:1 '10_?3] [1';%] ['62_ gg ¥ :22;] [.193(2)] 1. I:;rg::lalls (;afr)nli)shseuspplied in any commercial material with
RS-2B .560 +.062 622 .187 +.031 .032 . type i o .
[14.22 +1.57] [15.80] [4.75+.787] [.813] 2. Terminal lengths and diameters can be varied.
RS-2C 500 +.062 593 218+ .031 040 3. Various elements available for special T.C.
[12.70+£1.57]  [15.06] [5.54+.787] [1.02] 4. Special configuration available on request.
RS-2C-17 1.20700i+.(1)652 1-29(;3;3 52;2:—: -gg; '2?523 5. Tolerances available to .01% on most models.
RS2023 L 560 +‘ oézﬂ L 553] [2'18; '031] ['032] 6. Special matching available (T.C. and tolerance).
[12.70+1.57]  [15.06]  [5.54+.787] [813] NS - NON-INDUCTIVE
a RS5 875+.062 1.0 312+.031 040 Models of equivalent physical and electrical specifications
w [22.23+1.57] [25.4] [7.92+.787] [1.02] are available with non-inductive (Aryton-Perry) winding.
g RS-5-69 875+ .062 937 312+ .031 040 They are identified by substituting the letter N for R in the part number
o [22.23+1.57] [23.80] [7.92+.787] [1.02] (NS-5, for example). Four conditions apply:
RS-5-70 .875+.062 1.0 .312+.031 .040 1. For NS models, divide maximum resistance values by two.
e : ez : . For NS models, multiply maximum working voltage by .707.
[22.23+1.57) [25.4] [7.92+.787] [1.02] 2. ForNS model ttipl : Ki Itage by .707
RS-7 1.22+.062 1.28 -312:+.031 040 3. For NS models, maximum weights may slightly exceed
[30.94 £1.57] [32.54] [7.92+.787] [1.02] those shown on low values.
RS-10 1.78 £.062 1.87 .375+.031 .040 "
[45.21 +1.57] [47.50] [9.53 +.787] [1.02] 4. Body O.D. on NS-2C may exceed that of the RS-2C by .010" [.254].
RS10-38  1.78+.062 184 375+ 031 040 NS-1/8 NS-1/2 NS-2  NS-2C NS-7
[45.21+1.57]  [46.79] [9.53+.787] [1.02] NS-1/4 NS-1A  NS-2B NS-5  NS-10
RS-10-39  1.78+.062 1.87 .375+.031 .040 POWER RATING
S : o . ale RS models have two power ratings, depending on operating
[45.21£1.57] [47.50] [9.53+.787] [1.02] Dale RS models have t ti d di ti
*NOTE: RS-1/8 terminal length will be 1.0" [25.4] minimum. temperature and stability requirements.
CHARACTERISTIC U
1. 275°C maximum hotspot temperature.
Dale RS coated resistors have an operating temperature range 2. .5% maximum AR in 2000 hour load life.
of - 55°C to + 350°C. Dale RS molded resistors have an operating CHARACTERISTIC V
temperature range of - 55°C to + 275°C. They must be derated at 1. 350°C maximum hotspot temperature.
high ambient temperatures according to the curves below. 2. 3% maximum AR in 2000 hour load life.
x 120
g 100
g 8o | -
2 CHAR.V : —Dale
< 40 i I — Model
« CHAR.U P' w — Value
‘\2 20 11 = — Tolerance
° 0 — Date code
25 75 125 175 225 275 350
AMBIENT TEMP. DEG. CENTIGRADE
CHARACTERISTIC U:
Coated or molded resistors are available in any tolerance.
CHARACTERISTIC V: RSIA 10 1%
N - . MODEL ESISTANCE TOLERANCE
Coated resistors are available in 3% and 5% tolerance. RES
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MODEL RS
Wirewound Resistors

Miniature, Precision Power, Coated

e Complete welded c

FEATURES

K i
ANDARD ELECT .
RESISTANCE RANGE
(Ohms) MAXIMUM |MAXIMUM

POWER 5%, 1% (WORKING | WEIGHT
MODEL |RATING .05% 1% .25% 3%,5% |VOLTAGE*| (Grams)
RS-1/4-90| .4W 1-1k .499-1k | .499-3.4k | .1-3.4k 20 21
RS-1/2-90| .75W 1-1.3k 499-1.3k | .499-4.9k | .1-4.9k 29 .23
RS-1A-90| 1.0W 1-2.74k |.499-2.74k|.499-10.4k | .1-10.4k 52 .34
RS-1M 1.0W 1-1.67k |.499-1.67k|.499-6.85k | .1-6.85k 41 .30
RS-2M 3.0W |.499-4.49k|.499-4.49k | .1-18.74k |.1-18.74k 95 .65

* Maximum working voltage determined at .0008" diameter wire resistance value.

 DIMENSIONAL CONFIGURAT!

[Numbers in brackets indicate millimeters]

<« 1.50'\}:%.10] _+|.<___ A __+.| Y

Y
L_____ B ___j A D:ooz
MAX. C [.051]

MODEL A B (Max.) C D
RS-1/4-90 .250+.015 .265 .078£.015 .020
[6.35+.381] [6.73] [1.98 +.381] [.508]
RS-1/2-90 .312+£.015 .327 .078+.015 .020
[7.92+.381] 18.30] [1.98 +.381] [.508]
RS-1A-90 422+.015 437 .110+.015 .020
[10.72 +.381] [11.10] [2.79+.381] [.508]
RS-1M .295+.015 311 .110+.015 .020
[7.50 +.381] [7.90] [2.79 £ .381] [.508]
RS-2M .500 £.062 .562 .185+.015 .032
[12.70+1.57] [14.27] [4.70 £.381] [.813]

A COMPANY OF

¢ High performance for low cost ¢ High power/size ratio
¢ High-temperature silicone coating * Excellent stability in operation

onstruction * Available in non-inductive styles (NS)
Q‘W ELECTRICAL SPECIFICATIONS

Resistance Tolerance: +5%, + 3%, + 1%,
+.5%,+.25%, £ .1%, £ .05%.

Temperature Coefficient: (- 55°C to + 275°C).
+90PPM/°C below 1 ohm.
+50PPM/°C 1.0 ohm - 9.9 ohm.
+20PPM/°C 10 ohm and above.

Short Time Overload: 5 seconds at 5 times
rated power.

Dielectric Strength: 1000 VAC minimum for
RS-2M. 500 VAC minimum for all other styles.

Insulation Resistance: 1000 Megohm minimum
dry. 100 Megohm minimum after moisture test.

MATERIAL SPECIFICATIONS

Core Ceramic: Alumina.

Element: Copper-nickel alloy or nickel-chrome
alloy, depending on resistance value.

End Caps: Stainless steel.

Coating: Special high temperature silicone.

Standard Terminals: Tinned Copperweld®.

MECHANICAL SPECIFICATIONS

Terminal Strength: 10 pound pull test = RS-2M.
5 pound pull test = all other styles.

Solderability: 60/40 electro tin plated terminals
to facilitate soldering.

s

XIMUM

Temperature Coefficient +90PPM/°C below 1Q
+50PPM/°C 1.0Q - 9.9Q

+20PPM/°C 10Q and above
Thermal Shock +(.2% +.05Q) AR
Short Time Overload +(.2% +.05Q) AR
Dielectric +(.1% +.05Q) AR

Low Temperature Storage +(.2% +.05Q) AR

High Temperature Exposure +(.5% +.05Q) AR

& 100
5
o
'@ 60
g 40
& 20
* 0
25 75 125 175 225 275 325 375
AMBIENT TEMP. DEG. CENTIGRADE
NS - NON-INDUCTIVE
Models of equivalent physical and electrical specifications are NS-1/4-90
available with non-inductive (Aryton-Perry) winding. They are NS-1/2-90
identified by substituting the letter N for R in the part number
(NS-5, for example). Four conditions apply: NS-1A-90
1. For NS models, divide maximum resistance values by two. NS-1M
2. For NS models, multiply maximum working voltage by .707. NS-2M

3. For NS models, maximum weights may slightly exceed those
shown on low values.

4. Body O.D. on NS-2M may exceed that of the RS-2M by .015"[.381].

Moisture Resistance +(.2% +.05Q) AR
Shock +(.1% +.05Q) AR
Vibration +(.1% +.05Q) AR
Load Life +(.5% +.05Q) AR
Terminal Strength +(.1% +.05Q) AR

* All AR figures shown are maximum based on units with an initial
tolerance of 1% and maximum operating temperature of 275°C.

POWER RATING

® 275°C maximum hotspot temperature.
* .5% maximum AR in 2000 hour load life.

NOTE: For Part Marking and How To Order Information see
the RS Precision Power, MIL-R-26, data sheet.

In the How To Order Information, substitute RS-1M for Model.
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A COMPANY OF

MODEL WSC

Wirewound Resistors DALE,
Precision Power, Surface Mount

FEATURES

* Molded high-temperature encapsulation

* Available in non-inductive styles with Aryton-Perry windings for lowest reactive components
ELECTRICAL SPECIFICATIONS

e

MATERIAL SPECIFICATIONS

Element: Copper-nickel alloy or nickel-chrome alloy, depending on
resistance value.

End Caps: Nickel silver alloy.

Molding: Special high temperature encapsulation.

Standard Terminals: Tinned copper alloy.

|<—B—>| < A = #

Jof] R ;

Resistance Tolerance: 5%, 3%, 1%, .5%, .25%,
RESISTANCE RANGE (onms | waxmom | "19,, 05% _
POWER 5%, 1% | WORKING icient:

MODEL |RATING | .05% 1% 25% | 3%,5% | VOLTAGE* nggpelrpal\w:g,%c.)f Lfm:\egtgg ohm.

WSC-1/2 | 12W 0.5-527 .30-527 .20-1.41k | 0.1-1.41k 229V + 50PPM/°C, 1.0 ohm-9.9 ohm.

WSC-1 TW | 062-1k | 0431k | 0.432.77k| 01277k | 282V + 20PPM/°C, 10 ohm and above.

WSC-2 2W | 1.0-2.74k | .499-2.74k | .499-10.4k | .005-10.4k 524V (Below 0.1 ohm, consult factory).

* Maximum working voltage determined @ .0008 diameter resistance value. Dielectric Strength: 500 VAC.

Insulation Resistance: 1000 Megohm minimum dry,
100 Megohm after moisture test.

Short Time Overload: 5 seconds at 5 times rated
power.

Solderability: 60/40 electro tin plated terminals
to facilitate soldering.

MODEL A B c D E F G
WSC-1/2 188 +.005 200 + .020 040+ 010 096 + 015 .090 £ .005 125 £ .005 1050 £.010
[4.77 £ 127 [5.08 + .508] [1.02 + 254] [2.44 + .381] [2.29 £ .127] [3.18 £.127)] [1.27 + .254]
WSC-1 238 + .005 250+ .020 045+ .010 110 £.015 104 £ .005 150 +.005 .098 £ .005
[6.05 +.127] [6.35 + .508] [1.14 £ 254] [2.79 + .381] [2.64 £ .127] [3.81 £.127) [2.49 £ .127]
WSC-2 433+ .005 445+ 032 100 £.010 162+ 015 156 + .005 275 + .005 215+ .005
[11.0 £.127] [11.30 + .813] [2.54 + .254] [4.11 + .381] [3.96 £ .127] [6.98 +.127] [5.46 £ .127]

TEST

_ DALE MAXIMUM 1/2 WATT STYLE
Temperature Coefficient 20 to 90 PPM/°C « 120 — Dale logo
Thermal Shock +(.2% + .05Q) AR ‘; 100 — Value
Short Time Overload +(.2% + .05Q) AR © g N 1 WATT STYLE
Dielectric * (1% + .05Q) AR 2 4 — Style
Low Temp. Storage +(.2% + .05Q) AR E w0 N — Value and tolerance
High Temp. Exposure +(.5% + .05Q) AR o« — Date code
Moisture Resistance (2% + .050) AR S 20 2 WATT STYLE
Shock +(.1% +.05Q) AR ® 0 — Dale logo
Vibration + (1% + .05Q) AR 25 75 125 175 225 275 325 375 — Style
Load Life + (5% + .05Q) AR AMBIENT TEMP. DEG. CENTIGRADE - \ég'tléeczgg tolerance
NOTE: Environmental specifications referenced @ 25°C.

a00 WSC-1/2 RESISTOR a0 WSC-1 RESISTOR a00 WSC-2 RESISTOR
e 250 HOT SPOT 2 250 ] 2 250 {HOT SPOT}
w L I w IJ__I_I_L| w |
& 200 T 200 JOT SPOT < 200 >
"~

E 150 E 150 E 150 -
< Lt < — < —F'
& 100 & 100 S & 100 o
L s T [BOARD £ 50 | TBOARD L 501 {BOARD
B oo g o= g o

25 5 75 1 5 1 15 2 1 2 3 4

POWER (WATTS) POWER (WATTS) POWER (WATTS)

Embossed Carrier Tape per EIA-481-1, 2.
Tape Widths: WSC-1/2 = 12mm/2000 pieces/13" reel. WSC-1 =
16mm/2000 pieces/13" reel. WSC-2 = 24mm/1200 pieces/13" reel.

WSC-1 10 1%

MODEL RESISTANCE TOLERANCE
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MODELS LVR-1, LVR-3, LVR-5
Wirewound Resistors
Military, MIL-R-49465 Qualified, Type RLV
and Commercial, Precision Power, Low Value

FEATURES

e |deal for all types of current sensing
applications including switching and
linear power supplies, instruments
and power amplifiers

* Proprietary processing technique
produces extremely low resistance
" values

A COMPANY OF

» Excellent load life stability

e Low temperature coefficient

e 275°C maximum operating temperature

¢ Low inductance

¢ MIL-R-49465 styles available

 Cooler operation for high power to size
ratio

e e

The improved T.C. characteristics of this type LVR from - 55°C
to 125°C (referenced to 25°C) are as follows:

POWER RESISTANCE RANGE* | MAXIMUM

DALE MIL-R-49465 | RATING (Ohms) WEIGHT
MODEL TYPE (Watts) | MIL Range shown in bold face | (Grams)
LVR-1 — 1w .01-1 2
LVR-3 RLV30 3w .01-.2 2

— 3w .005-.2 —_
LVR-5 RLV31 5W .01-3 2

— 5W .005-.3 —_
* Resistance must be measured 3/8" [9.52] from the body of resistor,

or ata 1.315" [33.40] or 1.675" [42.545] spacing for the LVR-3 or -5 respectively.

ELECTRICAL SPECIFICATIONS

Resistance Range: .005 ohm to .3 ohm. Values stocked at
+ 3% tolerance include: .005, .01, .015, .02, .025, .3, .04,
.05, .07, .08.

Resistance Tolerance: + 1%, + 3%, + 5%, £ 10%. Lower
tolerances available as specials.

Temperature Coefficient: Measured from - 55°C to + 125°C,
referenced to + 25°C.

Dielectric Strength: 500 VAC.

Insulation Resistance: 10,000 Megohm minimum dry.
Short Time Overload: 5 seconds at 5 times rated power.
MECHANICAL SPECIFICATIONS

Terminal Strength: 5 pound pull test = LVR-1.
10 pound pull test = LVR-3, LVR-5.

Solderability: Satisfactory when tested in accordance

400 -
% 300 LVR-5
& 200 \ Nl ¥
9
~ 100 §

20 40 60 80 100
RESISTANCE (Q x 109)

1.50 [38.10]
4, <— A e MmN —>
| e et ———— +

A ¢

B
DALE A B o]
MODEL +.010 [.254] +.010 [.254] +.002 [.051]
LVR-1 427 [10.85] .115[2.92] .020 [.508]
LVR-3 .560 [14.22] .205 [5.20] .032[.813]
LVR-5 .925 [23.50] .330[8.38] .040[1.02]

with Method 208 of MIL-STD-202.

MIL-R-49465 MAXIMUM

UNITS

TEST
Resistance-Temperature Characteristic (See chart) Parts/Million/°C
Maximum Ambient Temperature at Rated Wattage 25 .
Degrees Celsius

Maximum Ambient Temperature at Zero Power 275

0,
Thermal Shock £0.5% Maximum percent change:in
Short Time Overload +0.5% resistance (.0005 ohm additional
Terminal Strength +01% allowed for measurement error).
Dielectric Withstanding Voltage +0.1%
Insulation Resistance 1.000MQ
High Temperature Exposure +1.0%
Moisture Resistance +0.2% Maximum percent change in

> resistance (.0005 ohm additional
Low Temperature Storage +02% allowed for measurement error).
Shock, Specified Pulse +0.1%
Vibration, High Frequency +0.1%
Life +1.0%
Tolerance 1%, 3%, 5% Percent
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25 75 1256 175 225 275 325
AMBIENT TEMP. DEG. CENTIGRADE

— Dale

— Model

— Value

— Tolerance
— Date code

| LVR-3]
?250 L'inﬂ P y
o 200 / >~
.“53150 / // v {LVR-5
8 100 A /r/
= /,
5 50
a

1 2 3 4 5 6

POWER WATTS

LVR-3 .05

MODEL VALUE

1%
TOLERANCE

MODEL LVR-10

Wirewound Resistors

A COMPANY OF

VISHAY

Military, MIL-R-49465 Qualified, Type RLV32
and Commercial, Precision Power, Low Value

FEATURES

* High power rating

ELECTRICAL SPECIFICATIONS

Resistance Range: .01 ohm to .8 ohm, Commercial.
.01 ohm to .5 ohm, Military. Resistance must be measured
3/8" [9.52] from body of resistor.

Resistance Tolerance: + 1%, + 3%, + 5%, £ 10%. Lower
tolerances available as specials.

Power Rating: 10 watt.

Dielectric Strength: 500 VAC.

Insulation Resistance: 10,000 Megohm minimum dry.

Short-Time Overload: 5 seconds at 10 times rated power.

Temperature Coefficient: Varies with resistance values.
Consult factory.

MECHANICAL SPECIFICATIONS

Terminal Strength: 10 pound pull test.

Solderability: Satisfactory when tested in accordance
with Method 208 of MIL-STD-202.

Maximum Weight: 11.0 grams.

% OF RATED POWER
o
S

25 75 125 175 225 '275 325
AMBIENT TEMP. DEG. CENTIGRADE

¢ Extremely low resistance values

o | ow temperature coefficient
¢ 275°C maximum operating temperature
e MIL-R-49465 style available, LVR-10-26

DALE,

[Numbers in brackets indicate millimeters]

1.828 +.010

[46.43 + .254]
- o 1.50 [38.10]
¢ < >|<—  MIN.
—_———
4
f .040 + 002
.392+.010 [1.02 +.050]
[9.96 + .254]

— Dale

— Model

— Value and tolerance
— Wattage

— Date code
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ORDERING SPECIFICATIONS "

Wirewound Resistors
Industrial Power (HL)

ELECTRICAL SPECIFICATIONS
Resistance Tolerance:
HL (flat/tubular), NHL, HLM, HLW = + 5% standard on
values 1 ohm and above. + 10% standard on-values
below 1 ohm:
HLA = + 5% standard.
HLT and HLZ = + 10% standard.
(For HLZ, + 5% available.)
Temperature Coefficient:
+ 90PPM/°C, below 1 ohm.
+ 50PPM/°C, 1 ohm to 9.9 ohm.
+ 30PPM/°C, 10 ohm and above.
Dielectric Strength: 1000 VAC minimum.
Short Time Overload: In intermittent duty the applled
power can greatly exceed the wattage rating. However,
since each pulse application is somewhat unique, the
factory should be contacted for specific requirements.

MATERIAL SPECIFICATIONS

Core: Steatite. Chemically inert - will withstand severe
thermal shock and is impervious to moisture.

Element: Highest quality copper-nickel alloy or nickel-
chrome alloy, depending on resistance value.
Special alloys available upon request.

Coating: HL - special high temperature silicone, cured
at much lower temperatures than vitreous enamels.

REACTANCE

Al resistors have capacitance and inductance as well as pure
resistance, and these factors can become significant at high
frequencies.

For wirewound resistors, inductive effects are predominant in
low value resistors (below 1,000 ohm) and capacitive effects
become predominant in higher resistance values. Dale® uses
specialized non-inductive winding techniques to minimize
reactance for specific customer requirements. Consult your
local representative or contact the factory direct for assistance
with low reactance resistors. '

— Dale N HL

A COMPANY OF
S HAY

DALE,
TEMPERATURE COEFFICIENT

All resistive materials are temperature sensitive to some extent, therefore,
the resistance value will vary from the original 25°C value as the ambient
temperature increases or decreases. The curve of resistance over the
whole operating temperature range is usually a non-linear curve that fits
within predictable maximum limits. Any individual resistor will trace
essentially the same curve on each excursion.

The magnitude of this temperature-dependent resistance change is
identified by the temperature coefficient - the maximum amount of
resistance change for each degree change in temperature - and is most
commanly expressed in parts per million per degree centigrade (PPM/°C).
T.C. in PPM/°C is calculated with the following formula:

T.C.= R, =resistance at T,
R,-R, R, =resistance at T,
— X10, T, = reference temperature (°C)
(T,-T)R, T, = test temperature

T.C. as low as + 20PPM/°C or as high as + 5500PPM/°C can be obtained
on many values. Contact the Dale factory for your special T.C. needs.

Industrial wirewound

resistors have an o 120

operating temperature & 100

range of - 55°C to 2 80—

+ 350°C. They must 8 6

be derated at high g w

ambient temperatures &

according to the S #

curve at the right. S5 75 i 15 225 o755 a7

AMBIENT TEMP. DEG. CENTIGRADE

POWER RATING

Power rating is based on:

1. 325°C heat rise for HL Models.

2. 375°C heat rise for HLZ Models.

3. 3% maximum AR in 2000 hour load life test.

06

A 25 - r4 50Q +5%

— Model NON-INDUCTIVE BASIC STYLE SIZE TERMINAL TERMINAL FINISH VALUE TOLERANCE
— Value and tolerance MODEL
— Wattage |
— Date code When used, HL: A = Adjustable N = Nickel Plated
prefix indicates Silicone M = Miniature Z = Tinned
Orders must have complete non-inductive coating flat style W = Bare Alloy
information including: g : T = Tapped 180 lead on
A. Resistor type, model and W = Wire leads HLW models
wattage. Z = Edgewound

EXAMPLES:

B. Resistor value (total and
each section if tapped).

NHL-50-06N, 100Q + 5% = Non-inductive 50 watt unit, 06 nickel plated terminals. HLA-20-02N, 50Q + 5% = Adjustable

C.Resistor tolerance.
D.If lug style: Terminal style.

E. Mounting brackets and other accessories should be listed as
separate items by bracket type.

F. Power rating in amperes, volts or watts for each section
(applies to tapped resistors only).

G.Temperature Coefficient (if non-standard).

H.Include Dale Electronics quotation number, if any.

I. If you have a drawing covering the part, specify your part number

20 watt unit, 02 nickel plated terminals. HL-12-05Z, 50Q + 5% = Standard 12 watt power resistor, 05 tinned terminals.

and drawing number, and supply a copy with the order. Including
the Dale specification number on your drawing will assure exact
duplication on all your future orders.

J. Specify quantity of each item.

K. Prices will be quoted on request on specific items and quantities.
Quantity of each item ordered at one time determines unit price
for manufacturers' orders.

L. Specify routing.
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MODELS HL and NHL
Wirewound Resistors

Industrial Power, Tubular (HL),
Non-Inductive Tubular (NHL)

A COMPANY OF

APPLICATIONS - HL

Special applications include grid resistors, voltage dropping resistors, high voltage
bleeder resistors in power supplies, bias supply resistors, voltage divider networks,
filament dropping resistors, load resistors, shunt resistors.

Dale® HL resistors for inexpensively dissipating larger amounts of power in DC or
low frequency AC circuits.

APPLICATIONS - NHL

Dummy antennas, terminating resistors, any resistance function where low
effective inductance is needed.

Dale NHL resistors utilize Aryton-Perry winding (two single-layer parallel windings
in opposite directions) to cancel most of the inductive effects.

MAXIMUM * MAXIMUM RESISTANCE DALE STANDARD DALE NON-INDUCTIVE
WATTAGE RESISTANCE WORKING (Ohms) WINDING WINDING
MODEL RATING (Ohms) VOLTAGE
HL-12 12 50k 500 90 HL-12 = 9.5 microhenrys NHL-12 = 0.2 microhenry
NHL-12 3.9k 166
HL-20 20 120k 880 300 HL-25 = 50 microhenrys NHL-25 = 0.25 microhenry
NHL-20 6.8k 316
HL-25 25 155k 1.3k 1k HL-100 = 310 microhenrys | NHL-100 = 0.7 picofarads
NHL-25 8.8k 432 - - -
Also available as a modification of HLW, HL Flat or HL Miniature styles.
HL-50 50 136k 1.9k
Kt NHL-50 21.5k 866
i HL-100 100 306k 2.5
NHL-100 48.5k 1.9k . - .
HL-175 175 606k 5.0k NOTE: NHL resistors utilize the same cores, terminals and
NHL-175 112k 3.7k mounting hardware as HL models. However, resistance values are
HL-225 225 760k 6.1k lower because of spacing allowances which must be made in the
NHL-225 121k 4.5k Aryton-Perry winding.
* Minimum resistance is .1 ohm for HL, 1 ohm for NHL.
5% tolerance is standard on values 1 ohm and above,
10% on values below 1 ohm. Lower tolerances available.

(Includes coating
and

terminal band)

CORE DIMENSIONS
LENGTH 1.D. TERMINAL STANDARD* MOUNTING

A +1/16 +1/32 SETBACK TERMINAL HARDWARE
MODEL MAX. [1.59] 0.D. [.794] +1/32 [.794] DESIGNATION OPTIONS
HL-12 13/32 1-3/4 5/16 3/16 3/32[2.38] 05 101, 204, 301
NHL-12 [10.32] [44.45] [7.94] [4.76] —
HL-20 9/16 2 7/16 5/16 3/32[2.38] 02 101, 203, 301
NHL-20 [14.29] [50.80] [11.11] [7.94] —
HL-25 11/16 2 9/16 5/16 3/32 [2.38] 06 101, 203, 301
NHL-25 [17.46] [50.80] [14.29] [7.94] —
HL-50 11/16 4 9/16 5/16 3/32 [2.38] 06 101, 203, 301
NHL-50 [17.46] [101.60] [14.29] [7.94] —
HL-100 29/32 6-1/2 3/4 12 1/8 [3.18] 06 102, 206, 303
NHL-100 [23.02] [165.10] [19.05] [12.70] —
HL-175 1-5/16 8-1/2 1-1/8 3/4 7/32 [5.56] 07 103, 205, 303
NHL-175 [33.34] [215.90] [28.58] [19.05] —
HL-225 1-5/16 10-1/2 1-1/8 3/4 7.32[5.56] 07 103, 205, 303
NHL-225 [33.34] [266.70] [28.58] [19.05] —_—

* Contact factory for optional, non-standard terminals, including quick disconnect types. See page 69 for dimensions.
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MODELS HL and HLM
Wirewound Resistors
Industrial Power, Flat (HL), Miniature Flat (HLM)

Model HL

MAXIMUM* MAXIMUM
WATTAGE RESISTANCE WORKING
MODEL RATING (Ohms) VOLTAGE
HL-24 30 11k 575
HL-35 40 27k 1040
HL-55 55 61k 1.8KV
HL-95 95 111k 2.6KV

* Minimum resistance is .1 ohm for all models.
5% tolerance is standard on values 1 ohm and above, 10% on values below 1 ohm.
Lower tolerances available.

FEATURES

¢ High power-to-size ratio

¢ Mounting accommodations ideally suited to high density packaging
¢ Self-stacking hardware for horizontal or vertical placement

¢ Withstands high vibration without loosening

¢ Mountings function as heat sinks allowing greater heat dissipation and
less derating of stacked units

A COMPANY OF

[Numbers in brackets indicate millimeters]

ﬂ ﬁ |<~>| 5/8 [15.88]

1-3/16 [30.16] |
MAX.

4
} 10132 [15.08]
Y

|l«—— A——»| -196[4.98] DIA. TYP.

*«——— g ——————>
o 9/16 + 1/32

t [14.29 +.794]

7/16 £1/32 t
[11.11 £.794]

|
0l 5/16 [7.94] DIA.

MAXIMUM** MAXIMUM
WATTAGE* RESISTANCE WORKING
MODEL RATING (Ohms) VOLTAGE
HLM-10 10 15k 300
HLM-20 20 65k 1000

* Mounted horizontally on 10" x 10" x .04" [250.40 x 250.40 x 1.02] steel plate.
** Minimum resistance .1 ohm for all models.
5% tolerance is standard on values 1 ohm and above,
Lower tolerances available.

10% on values below 1 ohm.

EXCLUSIVE BRACKET DESIGN *

Mounting strap fits snugly through core and is bound tightly against
unit by two eccentric spacers. Eliminates expensive cements and
improves heat transfer and power handling capabilities.

* Patent 3390367

A B C TERMINAL STANDARD*
+ 1116 +1/16 +1/32 SETBACK TERMINAL
MODEL | [1.59] [1.59] [.794] +1/32 [.794] | DESIGNATION
HL-24 1-1/4 2-1/2 2 5/64 09
NO. OF PERCENT OF SINGLE UNIT RATING [31.75] | [63.50] [50.80] [1.98]
< HL-35 2 3-1/4 2-3/4 5/64 09
RESISTORS WITH 1/4" [6.35]
IN STACK MINIATURE SPACER STANDARD [50.80] | [82.55] | [69.85] [1.98]
HL-55 3-1/2 4-3/4 4-1/4 5/64 09
2 72 80 70 [88.90] | [120.65] | [107.95] [1.98]
HL-95 6 7-1/4 6-3/4 5/64 09
3 61 73 60 [152.40] | [184.15] | [171.45] [1.98]
* Contact factory for optional, non-standard terminals, including quick disconnect types.
4 51 64 50 See page 69 for dimensions.
Model HLM

[Numbers in brackets indicate millimeters]
.063 +.01 [1.60 + .254]

E"’] ’| ‘ 126[320]DIATYP

41210281
MAX.
Y
. A @ 375 [9.52]

343 [8.71] A =
MAX. y i T ] -250[6.35]
|
c - f
>
218 [5.54] DIA. TYP.
A B C STANDARD*

+ 1/16 +1/16 +1/64 TERMINAL
MODEL [1.59] [1.59] [.400] DESIGNATION
HLM-10 | .750[19.05] | 1.312[33.32] | 1.0[25.40] 10
HLM-20 | 2.062[52.37] | 2.625 [66.68] | 2.313 [58.75] 10

* Contact factory for optional, non-standard terminals.
See page 69 for dimensions.
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A COMPANY OF

MODELS HLw and HLZ VISHAY
{ Wirewound Resistors

Industrial Power, Tubular (HLW), Edgewound (HLZ)

ELECTRICAL SPECIFICATIONS

Model HLW !
WATTAGE MAXIMUM* Resistance Tolerance: 5% tolerance
MODEL RATING RESISTANCE (Ohms) standard 1 ohm and above. 10% below
HLW-3 3 6k 1 ohm. Lower tolerances available.
. HLW-5 514 15k MATERIAL SPECIFICATIONS
HLW-6 8 25K Construction: Identical to Model HL,
HLW-12 12 70k but with lug-attached leads to facilitate
HLW-20 20 120k direct electrical connection by soldering.
y HLW-3, HLW-5 = 1/16 + 1/32
\ N [1.59 +.794]. All other S
Three and five watt core Three and five watt types 3/64 [1.19]. | ez 18 Tod (< 12E1B 1y
length less 5/32 [3.97). All other types 3/32 [2.38]. ——>| |<— [38.10 + 3.18] TYP.
All other types, core
length less 5/16 [7.94]. f — -3 +
Y 18 AWG f
l 121108 20 AWG for three and A 316 [4.76]
-« 1-12% — fi tt 2 e —
[38.10 + 3.18] TYP. e watt types N ‘—’L TYP.
CORE DIMENSIONS AXIAL* RADIAL*
LENGTH 1.D. A TERMINAL TERMINAL MOUNTING
MODEL +116 [1.59] 0.D. +1/32[.794] (Max.) DESIGNATION DESIGNATION HARDWARE
HLW-3 7/16 13/64 1/8 19/64 A2 R2 —
[11.11] [5.16] [3.18] [7.54]
HLW-5 5/8 1/4 1/8 11/32 A2 R2 —
[15.88] [6.35] [3.18] [8.73]
HLW-6 1 5/16 3/16 13/32 Al R1 101, 204, 301
[25.40] [7.94] [4.76] [10.32]
| HLW-12 1-3/4 5/16 3/16 13.32 Al R1 101, 204, 301
[44.55] [7.94] [4.76] [10.32]
HLW-20 2 7116 5/16 9.16 Al R1 102, 203, 301
[50.80] [11.11] [7.94] [14.29]
* Minimum resistance is .1 ohm for all models. Consult factory for higher values. ** See page 69 for dimensions.

Model HLZ FEATURES

¢ Designed to meet heavy-duty requirements where space is at a premium

¢ High thermal capacity for intermittent or short duration

¢ Silicone coating allows maximum heat transfer from wire surface

RESISTANCE RANGE CORE DIMENSIONS STANDARD*
WATTAGE (Ohms) LENGTH 1.D. TERMINAL | MOUNTING
MODEL RATING (Min.) (Max.) MODEL | +1/16 [1.59] 0.D. +1/32[.794] | DESIGNATION | HARDWARE
HLZ-33 35 .05 1.9 HLZ-33 2 9/16 5/16 06 101, 203, 301
[50.8] [14.29] [7.94]
HLZ-90 90 15 5.7 HLZ-90 Z /6 5/16 06 107, 208, 301
HLZ-165 165 36 13.0 [1016] | [14.29] [7.94]
HLZ-165 6-1/2 3/4 1/2 06 102, 206, 303
HLZ-300 300 .23 25.0 [165.1] [19.05] [12.70]
HLZ-300 8-1/2 1-1/8 3/4 07 103, 205, 303
ELECTRICAL SPECIFICATIONS [215.9] [28.58] [19.05]
Resistance Tolerance: + 10% standard [Numbers in brackets indicate millimeters]
o . T ) * Contact factory for optional non-standard terminals including quick disconnect types.
+ 5% available. See page 69 for dimensions.

Dielectric Strength: 1000 V from terminals to
mounting hardware.

(\‘ Temperature Rise: 375°C at full power. Slightly

MATERIAL SPECIFICATIONS

Construction: A ribbon element is edgewound onto a ceramic tube
and is coated with silicone. Silicone coating holds ribbon wire firmly
against core while allowing maximum exposure of wire surface for
heat transfer by radiation and convection.

higher temperatures will occur in maximum
resistance units.
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MODELS HLA and HLT v
Wirewound Resistors
Industrial Power, Adjustable (HLA), Tapped (HLT)

Model HLA

A COMPANY OF
S HAY

DALE,

FEATURES
» Adjustable resistor or voltage divider

¢ Can be used to quickly obtain odd resistance values
e Can be used as multi-tap resistor
* One or more adjustable lugs can be provided for voltage-divider applications

ELECTRICAL SPECIFICATIONS

MAXIMU Tolerance: The standard tolerance on the total resistance is + 5% and
MODEL ng;rlﬁgE RES&LAS?CE \’/8&'2'22 is checked with the adjustable terminal removed from the unit, in
HLA-12 12 10k 350 accordance with MIL-R-19365C.
HLA-20 20 18k 600 . . . . .
HLA-25 25 o5k 790 Wattage Rating: To avoid overloading any section of an adjustable
HLA-50 50 100k 1.9K resistor, do not exceed the maximum rated current based on total
:tﬁ:}?g 132 }ggt i:‘?ﬁ resistance. The wattage ratings shown on the chart apply only when
HLA-225 225 100k 4.75K the entire resistance is in the circuit. The adjustable lug divides the
* Minimum resistance is 1 ohm for all models. wattage rating in proportion to the divided resistance.

(Includes coating
and terminal band)

CORE DIMENSIONS TERMINAL | STANDARD*
A LENGTH 1.D. SETBACK TERMINAL ADJ. | MOUNTING
MODEL (Max.) +1/16 [1.59] 0.D. +1/32 [.794] |+ 1/32 [.794] DESIGNATION |SLIDER| HARDWARE
HLA-12 | 13/32[10.32] | 1-3/4 [44.45] 5/16 [7.94] 3/16 [4.76] | 3/32[2.38] 05 70 101, 204, 301
HLA-20 9/16 [14.29] 2[50.80] 7116 [11.11] | 5/16[7.94] | 3/32[2.38] 02 71 101, 203, 301
HLA-25 | 11/16 [17.46] 2 [50.80] 9/16 [14.29] | 5/16[7.94] | 3/32[2.38] 06 72 101, 203, 301
HLA-50 | 11/16 [17.46] 4[101.60] 9/16 [14.29] | 5/16[7.94] | 3/32[2.38] 06 72 101, 203, 301
HLA-100 | 29/32 [23.02] | 6-1/2[165.10] | 3/4[19.05] 1/2 [12.70] 1/8 [3.18] 06 73 102, 206, 303
HLA-175 | 1-5/16 [33.34] | 8-1/2[215.90] | 1-1/8 [28.58] | 3/4[19.05] | 7/32 [5.56] 07 74 103, 205, 303
HLA-225 | 1-5/16 [33.34] | 10-1/2 [266.70] | 1-1/8 [28.58] | 3/4[19.05] | 7/32 [5.56] 07 74 103, 205, 303
** Contact factory for optional, non-standard terminals including quick disconnect types.
See page 69 for dimensions.

Moving Adju

stable

Lu
wire from shifting and shorting to other turns during adjustment.
However, the following three steps should always be taken
whenever adjustments are made: (1) Turn off current to avoid
possible operator injury and damage to the unit. (2) Loosen

G

gs: The coa

SRR

tings protect

adjustable lug until it will slide completely free, without touching
the exposed wire. (3) When adjustment point has been selected, y
retighten lug only enough to assure a firm contact, do not tighten -
beyond this point.. Failure to follow these three steps in order
can result in damage to the resistor.

s

- SLIDER
the resistance MODEL HOLE

WIDTH —>| |<— NUMBER | WIDTH HEIGHT DIAMETER
HOLE —»@ 70 3/16 [4.76] | 33/64 [13.10] | .125[3.18]

DIA. HEIGHT
@ 71 1/4 [6.35] | 19/32 [15.08] | .156 [3.96]
Om- 72 1/4[6.35] | 23/32[18.26] | .141 [3.58]
g 73 | 1/4[6.35] | 25/32[19.84] | .141[3.58]
74 5/16 [7.94] | 25/32 [19.84] | .170 [4.32]

Model HLT

FEATURES
¢ Provides fixed taps for voltage dividers
ELECTRICAL SPECIFICATIONS

Tolerance: The standard tolerance is + 10% for the total resistance. Closer

tolerance can be supplied upon request.

Power Rating & Maximum Resistance: The winding space is slightly
reduced by the additional terminals, resulting in a small reduction of power
rating and maximum resistance. Consult the factory for information on
specific applications. To insure proper resistor design, the power rating for
each section must be specified.

Available as a modification of HL Tubular, HL Flat'or HL Miniature Flat models.

68
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SPECIFICATIONS
Wirewound Resistors
Industrial Power (HL)

Terminals for HL, HLM and HLW

Thickness Thickness
Width —>| [<- -»”<— Width —> |<— > |
Hole Hole %)
___D|A. O ¢ ﬂ DIA. ’ﬂ ¢
STYLEo2 | Height Height

STYLE 10

All terminals will be supplied in tinned finish (Z) unless
otherwise specified. Optional finishes are nickel plated (N)
for HL's, bare alloy 180 (W) for HLW lead styles. Specify
proper suffix in part number designation when ordering.

A COMPANY OF

TERMINAL
DESIGNATION | 02 05 06 07 09 10 | A1,R1 | A2,R2
WIDTH 316 | 3116 | 1/4 | 38 | 316 | 18 | 1172 | 112
[4.76] | [4.76] | [6.35] | [9.52] | [4.76] | [3.18] | [38.10] | [38.10]
18 AWG | 20 AWG
HEIGHT 1332 | 7716 | 916 | 58 | 1/2 | 316 | Lead Lead
[10.32) [[11.11] | [14.29] |[15.88] | [12.70] | [4.76]
HOLE DIA. 093 | 104 | 166 | .173 | .104 | .063
[2.36] | [2.64] | [4.22] | [4.39] | [2.64] | [1.60]
THICKNESS 020 | 020 | 020 | .020 | .020 | .080
[.508] | [.508] | [.508] | [.508] | [.508] | [.762]

Horizontal Thru-Bolt BRACKET MOUNTING
TYPE X Y z H SLOT Cc B
(Threaded Rod Supplied as Standard on HL-50 thru HL-225 Sizes)
| 101 1-116| 1/2 55/64 1 7/32x7/16 3/4 1-3/8
( \ [26.99]| [12.70] | [21.83] [ [25.40] | - [5.56 x 11.11] [19.05] | [34.92]
@ ) 102 1-1/16 | 3/4 55/64 | 1-1/4 7/32 x7/16 3/4 1-3/4
[26.99] | [19.05] | [21.83] | [31.75] [5.56 x 11.11] [19.05] | [44.45]
103 1-1/16 | 1-1/4 1 1-1/2 9/32 x 9/16 7/8 2-1/8
[26.99]| [31.75] | [25.40] | [38.10] [7.14 x 14.29] [22.22] | [53.98]
<Y >
NOTE: Flat washers are supplied on resistor cores through 9/16" [14.29] diameter.
Push-In Vertical Thru-Bolt
‘ (Threaded rod supplied as standard
on HL-50 thru HL-225 sizes)
/
Threaded Rod orS
<z >0 9 Centering Washer ——->
B i
| I " i H Washer
I
—-—)—l Y |<— <I—-—-— Core Length ———L : Core
Plus “X” Length
Plus “X”
(I
Lock Washer 1
BRACKET Spr
TYPE X H % z HOLE Nut | 3mro.521MN.
203 5/8 43/64 1/4 15/32 .161 DIA.
[15.88] [17.06] [6.35] [11.91] [4.09]
204 3/8 9/32 1/4 11/32 .144 DIA. BRACKET X
[9.52] [7.14] [6.35] [8.73] [3.66] TYPE (Approximate) THREAD
205 13/16 1-25/64 1/2 11/16 .196 x .260 301 7/16 [11.11] 8-32
[20.64] [35.32] [12.70] [17.46] [4.98 x 6.60] g
303 1/2[12.7] 10-32
206 23/32 31/32 3/8 5/8 .196 x .375
[18.26] [24.61] [9.52] [15.88] | [4.98 x 9.52] NOTE: Flat washers are supplied on resistor cores through 9/16" [14.29] diameter.
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MODEL CW
Wirewo

und Resistors

Coated

FEATURES
* High performance for low cost
* High-temperature silicone coating

POWER RATING | RESISTANCE | MAX. MAXIMUM *

" (Max. Hot Spot) RANGE WT. WORKING VOLTAGE
MODEL 275°C [ 350°C (Ohms) (Grams) [ 275°C 350°C
Ccw-2 4.0 5.5 .1-28.7k 2.1 - 200 235
CW-2B* | 30 | 375 1-15k .70 125 140
CW-2C 25 | 325 1-19.9k 1.6 130 150
CW-2C-14 | 25 | 325 .1-19.9k 1.6 130 150
CW-5** 5.0 6.5 .1-58.5k 42 320 365
CW-5-2 4.0 5.0 .1-40.3k 42 240 265
CW-5-3 5.0 6.5 1-58.5k 42 320 365
CW-7 7.0 9.0 .1-95.2k 47 460 520
CW-10 10.0 | 13.0 1-167k 9.0 765 875
CW-10-3 | 10.0 | 13.0 1-167k 9.0 765 875

* Maximum working voltage determined at .0008" diameter wire resistance values.
** Values available down to .005 ohm in 10% tolerance. '

[Numbers in brackets
indicate millimeters]

'1.50 [38.10]
MIN.

| .
|==:>=+|
[

—>'<—A——>-|_.i_

=

D

A COMPANY OF

e Complete welded construction
¢ Excellent stability in operation

ELECTRICAL SPECIFICATIONS

Resistance Tolerance: *+ 5% standard 1 ohm and above.
+ 10% standard below 1 ohm. £ 2% and + 3% available.

Temperature Coefficient: (- 55°C to + 350°C).

+ 90PPM/°C below 1 ohm.
+ 50PPM/°C 1 ohm to 9.9 ohm.
+ 30PPM/°C 10 ohm and above.

Short Time Overload: 5 seconds at 5 times rated power for
3.75 watt size and smaller. 5 seconds at 10 times rated
power for 4 watt size and larger.

Dielectric Strength: 1000 VAC minimum.

MECHANICAL SPECIFICATIONS

Terminal Strength: 10 pound pull test.

Solderability: 60/40 electro tin plated terminals to
facilitate soldering.

MATERIAL SPECIFICATIONS

Core: Ceramic: Steatite or alumina, depending on
physical size.

Element: Copper-nickel alloy or nickel-chrome alloy,
depending on resistance value.

End Caps: Stainless steel.

Coating: Special high temperature silicone.

Standard Terminals: Tinned Copperweld®.

¢ High power/size ratio

A B C D

MODEL +.062 [1.57] (Max.) +.032 [.813] +.002 [.051]
CW-2 .625 .765 .250 .040 TEST DALE™ MAXIMUM

[15.87] [19.43] [6.35] [1.02] Temperature Coefficient + 90PPM/°C below 1Q
Cw-2B 562 622 .188 .032 + 50PPMFC 102 to 9.9Q

[14.27] [15.80] [4.78] [.813] + 30PPM/°C 10Q and above
CW-2C 500 593 218 040 Thermal Shock + (2% + 059) AR

[12.70] [15.06] [5.54] [1.02] Short Time Overload + (2% + .05Q) AR
CW-2C-14 500 593 218 032 Dielectric + (1% +.05Q) AR

[12.70] [15.06] [5.54] [.813] Low Temperature Storage * (2% + .05Q) AR
CW-5 .875 1.0 312 .040 High Temperature Exposure + (2% + .05Q) AR

[22.22] [25.40] [7.92] [.02] Moisture Resistance + (2% + .05Q) AR
Cw-5-2 [ 2-27252] : vl o [62331 [g?g] Shock % (2% + .069) AR

. g - : Vibration +(.2% + .05Q) AR

CW-5-3 .875 1.0 312 .032 Load Lif T3 AWY]

[22.22] [25.40] [7.92] [.813] oad Life * (3% + .05%) A
CW7 1218 1281 312 040 Terminal Strength + (1% + .05Q) AR

[30.94] [32.54] [7.92] [1.02] * All AR figures shown are maximum, based upon testing requirements per MIL-R-26

at a maximum operating temperature of 350°C. AR maximum figures are considerably

CW-10 1.781 1.875 375 .040 lower when tested at a maximum operating temperature of 275°C.

[45.24] [47.62] [9.52] [1.02]
CW-10-3 1.781 1.875 375 032 POWER RATING _

[45.24] [47.62] [9.52] [.813] Dale Model CW have two power ratings,

120

g |

= 100 ‘

°

a 80—

@ 60 R ﬂJ\CHA R V]

= 40 }—{CHAR. U}

& 20 [~

* 0 ) ]
25 75 125 175 225 275 325

AMBIENT TEMP. DEG. CENTIGRADE

375

depending on operating temperature and

stability requirements. — Dale
CHARACTERISTIC U: — Model

1. 275°C maximum hot spot temperature. — Value

2. .5% maximum AR in 2000 hour load life. — Tolerance
CHARACTERISTIC V: — Date code

1. 350°C maximum hot spot temperature.
2. 3% maximum AR in 2000 hour load life.

CW -

5 - 3 3k
MODEL WATTAGE STYLE RESISTANCE

+5%
TOLERANCE
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Wirewound Resistors

MODEL CW

A COMPANY OF
VISHAY

DALE,

Commercial, Miniature, Coated

FEATURES

¢ High performance for low cost

* High-temperature silicone coating
e Complete welded construction

* High power/size ratio

¢ Excellent stability in operation

RESISTANCE MAXIMUM MAXIMUM
POWER RANGE WORKING WEIGHT
MODEL RATING (Ohms) VOLTAGE* (Grams)
Cw-1/2 SW 0.1-1.54k 19.6 V .21
CW-1 1.0W 0.1-5.50k 459V .34
CW-1M 1.0W 0.1-3.30k 374V .30
Cw-2M 3.0wW 0.1-8.38k 83.0V .65

* Maximum working voltage determined at .0008" diameter wire resistance value.

[Numbers in brackets indicate millimeters]

«— 1.50[38.10] _>|4_ A — 3
| MIN. | +
Y
Y
s |4 o
o]
MODEL A B (Max.) (o] D
CW-1/2 .250 £.015 .265 .078+.015 .020+.002
[6.35 +.381] [6.73] [1.98+.381] [.508 £.051]
CW-1 422+ .015 437 .110+.015 .020 +.002
[10.72 £.381] [11.10] [2.79+.381] [.508 +.051]
CW-1M .295+.015 311 .110£.015 .020 +.002
[7.50 £ .381] [7.90] [2.79+.381] [.508 +.051]
CW-2M .500 +.062 .562 .185+.015 .032+£.002
[12.70£1.57] [14.27] [4.70+.381] [.813+.051]

TEST DALE® MAXIMUM
Temperature Coefficient +90 PPM/°C below 1Q
+50 PPM/°C 1.0Q-9.9Q
+30 PPM/°C 102 and above

Thermal Shock

+(2% +.05Q) AR

Short Time Overload

+(2% +.05Q) AR

Dielectric

£(1% + .05Q) AR

Low Temperature Storage

+(2% +.05Q) AR

High Temperature Exposure

+(2% +.05Q) AR

Moisture Resistance

£ (2% + .06Q) AR

Shock +(.2% +.05Q) AR
Vibration +(.2% +.05Q) AR
Load Life +(3% +.05Q) AR

Terminal Strength

+(1% + 05Q) AR

temperature of 275°C.

* All AR figures shown are maximum based on a maximum operating

—Dale

— Model
— Value
— Tolerance
— Date code

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: + 5% standard 1 ohm and above.
+10% standard below 1 ohm. +2% and = 3% available.

Temperature Coefficient: (- 55°C to + 275°C).
+90PPM/°C below 1 ohm.

+50PPM/°C 1 ohm-9.9 ohm.

+ 30PPM/°C 10 ohm and above.

Dielectric Strength:
1000 VAC minimum for CW-2M.
500 VAC minimum for CW-1/2, CW-1, CW-1M.

Short Time Overload: 5 seconds at 5 times rated power.
MECHANICAL SPECIFICATIONS

Terminal Strength: 10 pound pull test = CW-2M.
5 pound pull test=CW-1/2, CW-1, CW-1M.

Solderability: 60/40 electro tin plated terminals to facilitate
soldering.

MATERIAL SPECIFICATIONS

Core: Heat conductive ceramic.

Element: Copper-nickel alloy or nickel-chrome alloy,
depending on resistance value.

End Caps: Weldable metal alloy.
Coating: Special high-temperature silicone.
Standard Terminals: Tinned Copperweld®.

120
& 100
H
Q s0
@ 60
g 40
& 20
R 9
25 75 125 175 225 275 325 375
AMBIENT TEMP. DEG. CENTIGRADE
POWER RATING

‘e 275°C maximum hotspot temperature.
® 3% maximum AR in 2000 hour load life.

10 5%
TOLERANCE

RESISTANCE
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MODEL CA

Wirewound Resistors

Commercial, Power

A COMPANY OF

¢ CA-5000 Models available with special silicone coating for corrosion and

Kitchen appliances: percolators, blenders, mixers, ranges, toasters, deep
fryers. Automotive devices: horns, ignitions, windshield wipers, voltage
regulators, instrument gauges. Entertainment devices: radios, televisions.
Computers and power supplies.

[Numbers in brackets indicate millimeters]

1-5/8 +1/8
[41.28 + 3.18]

(CA-4000 Model shown.)

A B [ D* .
MODEL +.001 [.025] | +.140 [3.56] | +1/32[.794]

CA-4000 |See Table| .032[.813] | .140[3.56] |A +.062[1.57]
CA-5000 [ at Left .036 [.914] | .160[4.06] | A +.093[2.36]

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: + 10% standard. + 5% available.

Temperature Coefficient: Below 1 ohm 0 + 800PPM/°C.
1 ohm and above 0 + 400PPM/°C.

Power Rating: CA-4000 Model = 4 watts per inch.
CA-5000 Model = 5 watts per inch.

Maximum Working Voltage: VPR.
NOTE: For fusible version, see page 81.
MECHANICAL SPECIFICATIONS

Leads: Sténdard lead material is tinned copper. Axial lead pull
strength is 7 pounds. Lead forming available. Consult factory
for needs.

Construction: High quality, premium resistance wire is wound on
a woven fiberglass core impregnated and coated with a special
grade silicone. .

* Dimension D on CA-5000 Model is clean lead to clean lead length.

FEATURES
* Low cost, high performance
abrasion protection
APPLICATIONS
POWER OHMIC VALUE “A”

MODEL RATING (Min.) (Max.) © £.031[.787]
CA-4050 20W 10 270 .50[12.70]
CA-4055 22W .10 300 .55[13.97]
CA-4060 24W 11 350 .60 [15.24]
CA-4070 28W 13 430 .70 [17.78]
CA-4080 32W .16 510 , .80[20.32]
CA-4090 3.6 W .18 590 .90 [22.86]
CA-4100 40W .20 670 1.00 [25.40]
CA-4150 6.0 W .33 1,080 1.50 [38.10]
CA-4200 8.0W .45 1,480 2.00[50.80]
CA-4220 8.8 W .50 1,640 2.20[55.88]
CA-5050 25W .10 2,400 .50 [12.70]
CA-5055 275 W .10 2,700 .55[13.97]
CA-5060 3.0W 1 3,100 .60 [15.24]
CA-5070 35W 13 3,900 .70[17.78]
CA-5080 40W .16 4,600 .80 [20.32]
CA-5090 45W .18 5,300 .90 [22.86]
CA-5100 50W .20 6,000 1.00 [25.40]
CA-5150 75W .33 9,700 1.50[38.10]
CA-5200 10.0W .45 13,300 2.00 [50.80]
CA-5220 11.0W .50 14,800 2.20 [55.88]
NOTE: CA-4000 Model also available with silicone coating, maximum resistance value will be the
same as CA-5000 Model. Consult factory.

20 [~

% OF RATED POWER
)
o

I~

25 75 125 175 225 275 326 375
AMBIENT TEMP. DEG. CENTIGRADE

CA - 4 ‘ 150 350 : 10%
MODEL WATTS RESISTOR RESISTANCE TOLERANCE
BODY
LENGTH

EXAMPLE: A 1.50" [38.10] unit, 4 watts per inch;
350 ohms, £ 10% radial lead unit is designated as shown.
Total wattage of unit is 6 watts (4 watts/inch x 1.50").
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MODELS CA-1 and CA-2
Wirewound Resistors

Commercial, Power

APPLICATIONS

Kitchen appliances: Percolators, blenders, mixers, ranges,
toasters, deep fryers. Automotive devices: Horns, ignitions,
windshield wipers, voltage regulators, instrument gauges.
Entertainment devices: Radios, televisions. Also computers
and power supplies.

ELECTRICAL SPECIFICATIONS

Resistance Range:
CA-1=.1 ohmto 1000 ohm.
CA-2 =.1 ohmto 2400 ohm.

Resistance Tolerance:
+10% standard. + 5% available.

Temperature Coefficient:
+ 600PPM/°C below 1 ohm.
+300PPM/°C 1 ohm and above.

Power Rating:
CA-1=1 watt.
CA-2=2 watt.

Maximum Working Voltage: VPR.
Dielectric Withstanding Voltage: 600 V RMS.

MECHANICAL SPECIFICATIONS
Terminal Strength: 7 pound pull test.

MATERIAL SPECIFICATIONS
Standard Terminals: Tinned copper.

CONSTRUCTION

The CA-1 and CA-2 models have a high quality, premium
resistance wire wound on woven fiberglass core, impregnated
and coated with a special grade silicone for added
environmental protection. For other sizes/wattage ranges,
see Model CA.

CA - 1
MODEL WATTAGE

NOTE: Other wattages available through CA-4000 and CA-5000 models.

FEATURES

A COMPANY OF

* High performance for low cost

* Axial leads

* Special grade silicone for additional environmental protection
* Auto insertable
* Value and tolerance printed

Jo

[Numbers in brackets indicate millimeters]

-

1-5/8+1/8 Ay
l<_ 4128318 I Y v
T s
B | ¢ D
A B [+ D
MODEL Typical Maximum Maximum +.001 [.025]
CA-1 400[10.16] .460[11.68] .1701[4.32] .032[.813]

For High Ambient Temperatu

120

CA-2 .570([14.48] .630[16.00] .170[4.32] .032[.813]

re (NEMA)

100

80

60

40

20

% OF RATED POWER

0

25 75 125 175 226 275 325 375

AMBIENT TEMP. DEG. CENTIGRADE

—Value

— Tolerance

150

RESISTANCE * TOLERANCE

+10%
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MODEL CPSM
Wirewound Resistors
Commercial, Power, Surface Mount

FEATURES

A COMPANY OF

* Direct mounting on printed circuit board

¢ Fireproof inorganic construction

¢ High wattage capabilities, low board temperatures
* Suitable for pick and place equipment

* Meets or exceeds EIA-RS-344 requirement

* Consult factory for special applications

¢ Special inorganic potting compound provides high thermal conductivity and moisture
resistance for aqueous board wash systems

POWER AT 25°C RESISTANCE RANGE
MODEL (Watts) (Ohms)
CPSM-3 3 .1-600
CPSM-5 5 .1-700

Y

[Numbers in brackets indicate millimeters]

j——— A —

Y

075 [1.91] ——= - Y
MAX. 1 X
T |<- c +| f
.020 +.005
[.508 + .127]
—| B -
Y
B
L
> E |l
A +.040 B +.040 C +.060 E +.012
MODEL [1.02] [1.02] [1.52] [.305]
CPSM-3 .906 374 500 287
[23.01] [9.50] [1.27] [7.29]
CPSM-5 1.06 374 .590 287
[26.92] [9.50] [14.99] [7.29]

ELECTRICAL SPEchchfIONS
Power Rating: 3 and 5 watt.
Resistance Tolerance: + 10%, + 5%.

Temperature Coefficient: Below 1 ohm, 0 + 800PPM/°C.
1 ohm and above, 0 = 400PPM/°C.

Maximum Working Voltage: VPR.
Operating Temperature: - 55°C to + 275°C.
MATERIAL SPECIFICATIONS

Construction: Resistance wire is a high quality, premium
grade wound onto a woven core. Tin plated terminals are
crimped to wound core. The assembly is then potted into a
high quality steatite ceramic case using a high temperature,
high thermal conducting inorganic potting compound. This
results in a completely fireproof inorganic package.

120
100
80
60
40
20
0

% OF RATED POWER

25 75 125 175 225 275 325 375
AMBIENT TEMP. DEG. CENTIGRADE

— Dale

— Model

— Value

— Tolerance
— Date code

CPSM - 5 ) 100 5%
WATTAGE RESISTANCE TOLERANCE
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MODEL CP
Wirewound Resistors
Commercial, Power, Axial Lead

A COMPANY OF

v

S HAY

DALE,

FEATURES
¢ Fireproof inorganic construction
¢ Fuse styles (Model RF) available
* Meets or exceeds requirements of EIA Standard RS-344
* Special inorganic potting compound provides high thermal conductivity
and moisture resistance for aqueous board wash systems
EIA RESISTANCE CP-X [Numbers in brackets indicate millimeters}]
WATTAGE | STANDARD RANGE
MODEL RATING RS-344 TYPE (Ohms) 1-1/2+1/8 E B
cP-2 2 CRU2A 124K <— [810:3.18] —<—A— l |*“*
cP-2-3 2 — 1-2.4k | ) E ¢c
CP-3 3 CRU3 1-7.5k — T —
CP-3-3 3 — .1-7.5k CP-X-3
CP-5 5 CRU5 .1-8.5k
1-1/2+1/8
CP-5-3 5 — .1-8.5k <— [38.10£3.18] —>|<— A —>| ¢
CcP-7 7 CRU7 A-18K TP . TS %
CP-7-3 7 — 1-18k iy Y T Di
CP-10 10 CRU10 .1-30k TYP. —+‘ ‘«— E |<E>
CP-10-3 10 — .1-30k
CP-15 15 CRU15 .1-30k
CP-15-3 15 _ 1-30K MODEL | A +1/32[.790] | B  1/32 [.790] [C + 1/32[.790] D + 1/32[.790] | E + .001 [.025]
CP-20 20 — 130k CP-2 11/16 [17.46] | 1/4[6.35] 1/4 [6.35] — .032[.813]
CP-20-3 20 _ 4-30K CP-2-3 | 11/16[17.46] | 1/4[6.35] 1/4 [6.35] 5/16 [7.94] .032[.813]
cP22 oo — 130K CP-3 7/8 [22.22] 5/16 [7.94] 5/16 [7.94] — .036 [.914]
CP22.3 o0 _ 130K CP-3-3 | 7/8[22.22] 5/16 [7.94] 5/16 [7.94] 3/8[9.52] .036 [.914]
CP-5 7/8 [22.22] 3/8[9.52] 11/32[8.73] — .036 [.914]
ELECTRICAL SPECIFICATIONS CP53 | 7/8[2222] | 3/8(9.52] | 11/32[8.73] | 13/32[10.32] | .036 [914]
Resistancg Tolerance: + 10% standard. CP-7 |1-25/64[35.32]| 3/8[9.52] 11/32 [8.73] —_ .036 [.914]
1 5% available. CP-7-3 |1-25/64[35.32]| 3/8[9.52] | 11/32(8.73] | 15/32[11.91] | .036[.914]
Temperature Coefficient: CP-10 | 1-7/8[47.62] 3/8 [9.52] 11/32 [8.73] — .036 [.914]
Below 1 ohm 0 + 800PPM/°C (Typical)._ CP-10-3| 1-7/8[47.62] 3/8[9.52] 11/32[8.73] | 15/32[11.91] | .036[.914]
1 ohm and above 0 + 400PPM/°C (Typical). CP-15 | 1-7/8[47.62] | 1/2[12.70] | 1/2[12.70] — 1036 [.914]
Maximum Working Voltage: VPR. CP-15-3| 1-7/8[47.62] | . 1/2[12.70] 1/2 [12.70] 5/8[15.88] .036 [.914]
Operating Temperature: - 55°C to + 275°C. CP-20 | 2-1/2[63.50] | 1/2 [12.70] | 1/2[12.70] - -036 [.914]
MECHANICAL SPECIFICATIONS CP-20-3| 2-1/2[63.50] 1/2[12.70] 1/2[12.70] 5/8 [15.88] .036 [.914]
. . - 2-1/2 [63.50 1/2[12.70 . — .036 [.914
Terminal Strength: 5 pounds minimum. cp-22 [ ] [ . 1/2[12.70] 036 [.914]
' j , o . ) CP-22-3| 2-1/2[63.50] | 1/2[12.70] 1/2 [12.70] 5/8[15.88] .036 [.914]
Construction: Resistance wire is a high quality,
premium grade wound onto a woven fiberglass
core. Terminals are tinned copper crimped to
the wound core with a special alloy cap. The «
. . . . w
assembly is then potted into a high quality z
steatite ceramic case using a high temperature, g 80 — Dale
high thermal conducting inorganic potting @ 60 — Model
compound. This results in a completely = — Value
fireproof inorganic package. & 20 — Tolerance
, . . P — Date code
NOTE: CP-(X)F resistors can reliably function both as a 025 P— P p—
H H - 7 5 75
fuse and as a wnrgwound reS|stor.. Such compgnents AMBIENT TEMP. DEG. GENTIGRADE
involve compromise between fusing and resistive
functions and, therefore, each design should be tailored
to the application to insure optimum performance.
fesistors, but are manufactured wih special materal ce_-__8 3 100 £10%
’ ! p ; MODEL WATTAGE MOUNTING PADS RESISTANCE TOLERANCE
and processes conforming to performance required. IF DESIRED
Contact factory for design assistance.
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MODELS CPCL, CPCC, CPCP, CPCF
| Wirewound Resistors
Commercial, Power, Vertical Mount

FEATURES
¢ Space saving

¢ Direct mounting on printed circuit board

* Meets or exceeds requirements of
EIA-Standard RS-344

WATTAGE TOLERANCE RESISTANCE RANGE

MODEL RATING (%) (Ohms)
CPCL-2 2W 3,5,10 - .01-1
CPCC-2 2W 5,10 .1-500
CPCP-2. 2W 1,3,5 1-4k
CPCF-2 2W 1,83,5,10 10-150k
CPCL-3 3W 3,5,10 ©01-4
CPCC-3 3W 5,10 .1-800
CPCP-3 3W 1,3,5 .1-5k
CPCF-3 3W 1,3,5,10 10-150k
CPCL-5 5W 3,5,10 .01-.1
CPCC-5 5W 5,10 .1-800
CPCP-5 5W 1,3,5 .1-5k
CPCF-5 5W 1,3,5,10 10-150k
CPCL-10 10W 5,10 .01-.1
CPCP-10 10w 1,3,5 .1-8k
CPCC-10 10W 5,10 .2-1500

|<— B —>|

T A
A v
l ] + 177 + 078
D DIA. =~ I wsos 039
8 + 1.
>l g < 4 -.991]
[Numbers in brackets indicate millimeters]
MODEL A +.020[.508] | B +.020 [.508] | C +.010 [.254] | D +.005[.127] | E +.059 [1.50]
CPCL-2 .807 430 .280 .032 197
CPCC-2 [20.50] [10.92] [7.11] [.813] [5.0]
CPCP-2
CPCF-2
CPCL-3 .984 .470 .310 .032 197
CPCC-3 [24.99] [11.94] [7.87] [.813] [5.01
CPCP-3
CPCF-3
CPCL-5 1.003 512 .354 .032 197
CPCC-5 [25.48] [13.0] [8.99] [.813] [5.0]
CPCP-5
CPCF-5
CPCL-10 1.50 .630 .520 .040 .290
CPCP-10 [38.10] [16.0] [13.21] [1.02] [7.37]
CPCC-10 .036 [.914] )

Layered bulk packaging standard.

A COMPANY OF

* Fireproof inorganic construction

* Special inorganic potting compbund provides high
thermal conductivity and moisture resistance for
aqueous board wash systems

ELECTRICAL SPECIFICATIONS

Temperature Coefficient:

CPCL-X: +400PPM/°C, .01 ohm - .049 ohm.
- + 100PPM/°C, .05 ohm - .1 ohm.
CPCC-X: £ 800PPM/°C, .1 ohm - .99 ohm.
’ + 400PPM/°C, 1 ohm - 100 ohm.
CPCP-X: £ 90PPM/°C, .1 ohm - .99 ohm.
+ 50PPM/°C, 1 ohm - 9.9 ohm.
+ 20PPM/°C, 10 ohm and above.
CPCF-X: % 50PPM/°C, 10 ohm - 150 kilohm.

Dielectric Strength: 1000 VAC.
Maximum Working Voltage: \PR.
Operating Temperature: - 55°C to + 275°C.

(- 55°C to + 225°C for CPCF model.)
CONSTRUCTION
CPCL: A completely welded assembly using
a nickel-chrome alloy element, with tinned copper
terminals. .
CPCC: A high quality, premium resistance wire is
wound onto a woven fiberglass core. Terminals are
tinned copper crimped to the woven core with a
brass alloy cap.
CPCP: A completely welded assembly using a
ceramic core, copper-nickel or nickel-chrome alloy
element, with tinned Copperweld® terminals.
Non-inductive styles available upon request.
Contact factory.
CPCF: A high grade metal film element utilizing
a ceramic core. Terminals are solder-coated copper.
All assemblies are potted into a high quality steatite
ceramic case using a high temperature, high thermal
conducting inorganic potting compound. This results
in a completely fireproof inorganic package.

— Dale

— Model

— Value

— Tolerance
— Date code

CPC L - 2 A

5%
MODEL ST\l(LE WATTAGE RESISTANCE TOLERANCE

L = Low value
C = Commercial
(fiberglass core)
P = Precision
(ceramic core)
F = Film
(ceramic core)

76
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A COMPANY OF

MODEL CPL vt
Wirewound Resistors

Military, MIL-R-49465 Qualified, Type RLV
and Commercial, Power, Axial Lead

FEATURES

* Fireproof inorganic construction

* Extremely low resistance values

e Complete welded construction

* MIL-R-49465 styles available

* Special inorganic potting compound provides high thermal conductivity
and moisture resistance for aqueous board wash systems

ELECTRICAL SPECIFICATIONS

DALE MODEL MIL-R-49465 TYPE DALE RATING Resistance Range: .01 ohm to .10 ohm. (Resistance is
g;"l:-g s - 3w measured 3/8" [9.50] from resistor body.)
CPL-3-6 RLV-40 Resistance Tolerance: *+ 5% standard. Lower tolerances
gg'[-g s — 5W available. Military tolerances + 5%, + 10%,
CPL-5-6 ALV-41 (Characteristic L).
g';t‘; s - W Temperature Coefficient: Varies with resistance values.
CPL-7-6 RLV-42 + 550PPM/°C maximum. Consult factory.
CPL-10 — 10W ; : .
CPL10-3 - Dielectric Strength: 1000 VAC.
CFL-10-6 RLV-43 MECHANICAL SPECIFICATIONS
CPL-15 — 15 W
CPL-15-3 — Terminal Strength: 5 pounds minimum.
[Numbers in brackets indicate millimeters]
CPL-X
1.0[25.4] E 5 & 152
N, A J' \*’* H
[ ! . _fc o 80
L 1 E’]_ @ 60
g 40
CPL-X-3 & 20
« 1002541 | A_ ® 0
MIN. ¢ _ . 25 75 125 175 225 275 325 375
"D ¢C AMBIENT TEMP. DEG. CENTIGRADE
1/8 [3.18] T —_ -
TYP. —>| |<~ E |<g>
A B c D E
DALE +1/32 +1/32 +1/32 +1/32 +.001
MODEL [.790] [.790] [.790] [.790] [.025]
CPL-3 7/8 5/16 5/16 — .036 — Dale
CPL-3-6 [22.22] [7.94] [7.94] — [.910] — Model
CPL-3-3 7/8 5/16 5/16 3/8 .036 — Value
[22.22] [7.94] [7.94] [9.52] [.910] — Tolerance
CPL-5 7/8 3/8 11/32 — 036 — Date code
CPL-5-6 [22.22] [9.52] [8.73] — [.910]
CPL-5-3 7/8 3/8 11/32 13/32 036
[22.22] [9.52] 18.73] [10.32] [.910]
CPL-7 1-25/64 3/8 11/32 — .036
CPL-7-6 [35.32] [9.52] [8.73] — 1.910]
CPL-7-3 1-25/64 3/8 11/32 15/32 036
[35.32] [9.52] 18.73] [11.91] 1.910]
CPL-10 1-7/8 3/8 11/32 — 036
CPL-10-6 [47.62] [9.52] [8.73] — [.910] cPL - 10 3 100 5%
CPL-10-3 1-7/8 3/8 11/32 15/32 036
[47.62] [9.52] 8.73] [11.91] [910] MODEL WATTAGE Moll;l\é)'ggg Egos RESISTANCE TOLERANCE
CPL-15 1-7/8 172 1/2 — .036
[47.62] [12.70] [12.70] — 1.910]
CPL-15-3 1-7/8 12 172 5/8 1036
[47.62] [12.70] [12.70] [15.88] [.910]
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MODEL CPSL
Wirewound Resistors
Military, MIL-R-49465 Qualified, Type RLV
and Commercial, Power, Four Lead

FEATURES

* Fireproof inorganic construction

* Extremely low resistance values

e Current sensing

» Low temperature coefficients

¢ High power/size ratio

¢ MIL-R-49465 styles available

e Complete welded construction

¢ Special inorganic potting compound provides high
thermal conductivity and moisture resistance for
aqueous board wash systems

A COMPANY OF
VIiSsSHAY

DALE,

Current
Leads

¥

«— Sense
Leads

MIL-R-49465 WATTAGE [Numbers in brackets indicate millimeters]
MODEL Y IN
TYPE RATING CPSL-X and | 1.0[25.4] | A —»| Bl
CPSL-3-5 — 3W CPSL-X-6 MIN. ¥
CPSL-3-6 RLV-20 L 3] ¢
CPSL-3-3 — 3w X
CPSL-5-5 — 5W
CPSL-5-6 RLV-21 \ Ryt
CPSL-5-3 — 5W ¥
CPSL-7-5 — 7W I i
CPSL-7-6 RLV-22 E —>,|:__ .
CPSL-10-5 — 10w F
CPSL-10-6 RLV-23 CPSL-X-3
CPSL-15-5 — 15W
— 1-‘”%5’-41 |[«—A—> —{ C [«
ELECTRICAL SPECIFICATIONS ’ { ‘L
. — B
Resistance Range: .01 ohm to .10 ohm. — Di2 5
Resistance Tolerance: + 5% standard. 150 + 062 *
+ 3% available. Military Tolerance + 5% and [38.1 £ 1.57]
+ 10%, (Characteristic L).
Temperature Coefficient: + 100PPM/°C g —fl«— |
maximum. |<— F —>|
Dielectric Strength: 1000 VAC.
Operating Temperature: - 55°C to + 275°C. A+1/32 | B+1/32 | C+1/32 | D£1/32 | E+.001 | F+1/16
DE . . . . g .
MECHANICAL SPECIFICATIONS MODEL L794] | L7941 | [794] | [794] | (025 | [159)
inal S h: ds mini CPSL-3-5 7/8 5/16 5/16 — .036 916
Terminal Strength: 5 pounds minimum. cPSL-3-6 | [2222] | [7.94] [7.94] [914] | [14.30]
g ; CPSL-3-3 7/8 5/16 5/16 3/8 .036 9/16
; [22.22] [7.94] [7.94] [9.52] [.914] [14.30]
e 120 CPSL-5-5 7/8 3/8 11/32 — 036 9/16
£ 100 CPSL-5-6 [22.22] [9.52] [8.73] [914] [14.30]
5 o CPSL-5-3 7/8 3/8 11/32 7116 .036 9/16
8 o [22.22] 19.52] 18.73] [11.11] [.914] [14.30]
g ° CPSL-7-5 1-25/64 a/8 11/32 -— 036 1.0
e 40 CPSL-7-6 [35.32] [9.52] [8.73] [.914] [25.4]
o 2 CPSL-105 | 1-7/8 3/8 11732 = 036 1-3/8
s o0 CPSL-10-6 | [47.62] [9.52] [8.73] 1.914] [34.93]
25 75 125 175 225 275 325 375
AMBIENT TEMP. DEG. CENTIGRADE CPSL-15-5 | 1-7/8 1/2 172 - 036 1-3/8
[47.62] [12.70] [12.70] [.914] [34.93]
e cpsL - __ 3 3 100 +10%
— Value MODEL WATTAGE  MOUNTING PAD  RESISTANCE TOLERANCE
— Tolerance (IF DESIRED)
— Date code
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| Wirewound Resistors
Commercial, Power, Radial Terminals

MODEL CPR

FEATURES
¢ Radial terminals
* Fireproof inorganic construction

¢ Direct mounting on printed circuit board

e Circuit board lock-in mounting tabs

* Fuse styles (Model RF) available

* Meets or exceeds requirements of EIA Standard RS-344

e Special inorganic potting compound provides high thermal conductivity and
moisture resistance for aqueous board wash systems

RSSTANCE RANGE
MODEL POWER AT 25°C (Ohms)
CPR-3 3w .1-600
CPR-5 5W .1-700
CPR-7 7W .1-1000
CPR-10 10W .1-1600
CPR-15 15W .1-1600
CPR-20 20w .15-2000

[Numbers in brackets indicate millimeters]

o

-~ A

P

020 +.005

—3 | | [508£.127]
Material
Thickness

<« ¢ —>

| B >
B
JH T Maximum
' \ Misalignment
' < 5

1

o —>

180+.010
>l g <= 57425
A B (o] D E F
+.04 +.04 +06 | +.08[+20] | +.012 | +.008
MODEL [+1.0] [+1.0] [+ 1.5] -.04[-1.0] [+.30] [+ .20]
CPR-3 .906 374 .500 .394 287 .055
230 | [950] | (1270] | [10.01] 7291 | [1.39]
CPR-5 1.060 374 590 .394 .287 .055
12692] | [9.50] | [14.99] [10.01] 7.29] | [1.39]
CPR-7 1.398 374 886 984 287 055
35511 | [9.50] | [22.50] [24.99] 729 | [1.39]
CPR-10 1.888 374 1.38 .984 .287 .055
[47.96] | [9.50] | [35.05] [24.99] 729 | [1.39]
CPR-15 | 1.888 492 1.28 1.18 394 106
[47.96] [12.50] [32.51] [29.97] [10.01] [2.692]
CPR20 | 2498 492 1.87 118 304 106
(63.45] | [1250] | [47.50] [29.97] [10.01] | [2.692]

A COMPANY OF

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: + 5%, + 10%.

Temperature Coefficient:
Below 1 ohm 0 + 800PPM/°C.
1 ohm and above 0 + 400PPM/°C.

Power Rating: 3 watt to 20 watt.

Maximum Working Voltage: VPR.
Operating Temperature: - 55°C to + 275°C.
MATERIAL SPECIFICATIONS

Construction: Resistance wire is a high quality,
premium grade wound onto a woven fiberglass core.
Tin plated terminals are crimped to wound core. The
assembly is then potted into a high quality steatite
ceramic case using a high temperature, high thermal
conducting inorganic potting compound. This results
in a completely fireproof inorganic package.

% OF RATED POWER
@
=]

25 75 125 175 225 275 326 375
AMBIENT TEMP. DEG. CENTIGRADE

— Dale

— Model

— Value

— Tolerance
— Date code

FUSE RESISTOR, MODEL CPR-(X)F

Dale® CPR-(X)F resistors can reliably function both as a fuse and
as a wirewound resistor. Such components involve compromise

between fusing and resistive functions and, therefore, each design

These resistors are wound with special wire conforming to
performance required. Contact factory for design assistance.

( - should be tailored to the application to insure optimum performance.

CPR - 5 100 +5%

MODEL WATTAGE RESISTANCE TOLERANCE

DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-3647 * Phone (402) 563-6506 * Fax 402-563-6418 79



MODEL CPW | v
Wirewound Resistors

A COMPANY OF
S HAY

DALE,

Commercial, Power, Axial Lead

FEATURES

* Fireproof inorganic construction
e Complete welded construction
¢ High surge capabilities

¢ Non-inductive styles available

* Special inorganic potting compound provides high thermal
conductivity and moisture resistance for aqueous board

wash systems

WATTAGE RESISTANCE RANGE
MODEL RATING (Ohms)
CPW-2 2 -7k
CPW-2-3
CPW-3 3 .1-7.5k
CPW-3-3
CPW-5 5 .1-8.5k
CPW-5-3
CPW-7 7 .1-18k
CPW-7-3
CPW-10 10 .12-30k
CPW-10-3
CPW-15 15 .12-30k
CPW-15-3
CPW-20 20 .18-45k
CPW-20-3

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: + 1%, + 2%, + 3%, * 5%.

Temperature Coefficient:
Below 9.9 ohm + 50PPM/°C.
10 ohm and above + 30PPM/°C.

Maximum Working Voltage: VPR.
Operating Temperature: - 55°C to + 275°C.
MECHANICAL SPECIFICATIONS

Terminal Strength: 10 pounds minimum.

Construction: This resistor is a completely welded
unit utilizing an element of copper-nickel alloy or
nickel-chrome alloy (depending on resistance value)
and a ceramic core. The assembly is then potted
into a high quality steatite ceramic case using a
high temperature, high thermal conducting inorganic
potting compound. This results in high surge
capabilities and a completely fireproof inorganic
package. Non-inductive units utilize Aryton-Perry
winding, with one-half the maximum resistance
value available.

— Dale
— Model
— Date code
— Value
— Tolerance

[Numbers in brackets indicate millimeters]
CPW-X
1.0 [25.4] E B
MIN, T A ¢ |<+|__

o Ll
CPW-X-3

E

1.0 M[|2N5.4] — A —> l D
i
118 [3.18] -
ve. I >
B
A+1/32 B +1/32 C +1/32 D +1/32 E +.001
MODEL [.794] [.794] [.794] [.794] [.025]
CPW-2 11/16 1/4 1/4 5/16 .032
CPW-2-3 [17.46] [6.35] - [6.35] [7.94] [.813]
CPW-3 7/8 5/16 5/16 3/8 .032
CPW-3-3 [22.22] [7.94] [7.94] [9.52] [.813]
CPW-5 7/8 3/8 11/32 13/32 .032
CPW-5-3 [22.22] [9.52] [8.73] [10.32] [.813]
CPW-7 1-25/64 3/8 11/32 15/32 .032
CPW-7-3 [35.32] [9.52] [8.73] [11.91] [.813]
CPW-10 1-7/8 3/8 11/32 15/32 .032
CPW-10-3 [47.62] [9.52] [8.73] [11.91] [.813]
CPW-15 1-7/8 12 12 5/8 .032
CPW-15-3 [47.62] [12.70] [12.70] [15.88] [.813]
CPW-20 2-1/2 1/2 1/2 5/8 .032
CPW-20-3 [63.50] [12.70] [12.70] [15.88] [.813]
CPW - 5 3 500 +2%
MODEL WATTAGE MOUNTING VALUE TOLERANCE
PADS

Non-inductive available. Contact factory.
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MODEL CA-(X)F

Wirewound Fuse Resistors

Commercial, Power

FEATURES
APPLICATIONS
POWER OHMIC VALUE “A”

MODEL RATING 25°C {Min,) (Max.) +.031[.787]
CA-4050F 20W .05 270 .50 [12.70]
CA-4055F 22W 06 300 .55 [13.97]
CA-4060F 24 W 07 350 60 [15.24]
CA-4070F 2.8W .08 430 70[17.78]
CA-4080F 32w .09 510 .80 [20.32)
CA-4090F 3.6W 10 590 .90 [22.86]
CA-4100F 40W 10 670 1.00 [25.40]
CA-4150F 6.0 W 14 1080 1.50 [38.10]
CA-4200F 8.0W 18 1480 2.00 [50.80]
CA-4220F 8.8 W 18 1640 2.20 [55.88]

A COMPANY OF
VISHAY

DALE,

* Multiple physical configurations available

Kitchen appliances: percolators, blenders, mixers, ranges, toasters, deep
fryers. Automotive devices: horns, ignitions, windshield wipers, voltage
regulators, instrument gauges. Entertainment devices: radios, televisions.
Computers, power supplies and many others.

[Numbers in brackets indicate millimeters]

-«
1-5/8 £1/8

[41.28 +3.18] ¢
— e I ==t (Yo

A+.031 T

Cc

l [.787] |
<«—— g —>

A (See Table at Left) B C+.001 | D+1/32
MODEL (Min.) (Max.) [.025] [.794]
CA-4000F .500 2.20 A +.062 .032 140

1270 | [55.88] | [1.57] | 18131 | [3.56]

ELECTRICAL SPECIFICATIONS

Maximum Working Voltage: VPR.

Resistance Tolerance; + 10% standard. + 5% available.
Power Rating: Model 4000 = 4 watts per inch.
MATERIAL SPECIFICATIONS

Leads: Standard lead material is tinned copper. Axial lead pull
strength is 7 pounds.

Construction: Resistors have a high quality, premium resistance
wire wound on woven fiberglass core impregnated and coated
with a special grade silicone.

NOTE: Generally standard processed units will fuse before 60 seconds
when subjected to 12 x rated power minimum. By combining special alloys,
materials and other techniques, faster fusing times may be accomplished.

CA - 4 150F 350 +10%

MODEL WATTS RESISTOR RESISTANCE TOLERANCE
BODY
LENGTH
AND FUSE
DESIGNATION

EXAMPLE: A 1.50"[38.10] unit, 4 watts per inch; 350 ohm, + 10% radial
lead unit is designated as shown. Total wattage of unit is 6 watts,
(4 watts/inch x 1.50" [38.10]).

For High Ambient Temperature (NEMA)

120
100
80 r—%
™
60
40

20
.
0

25 75 125 175 225 275 325 375
AMBIENT TEMP. DEG. CENTIGRADE

% OF RATED POWER

NOTE: Continuous power rating must be derated at high
ambient temperatures per above curve.

Please include the following information. It will enable us

to choose the best design for your application.

1. Operating wattage or current and ambient temperature.

2. Fusing wattage or current and maximum “blow” time,
if applicable.

3. Nominal resistance and maximum allowable resistance
tolerance, 5% minimum.

4. Maximum allowable physical size.

5. Voltage to be interrupted.

6. Frequency of power source, wave form and a brief
description of your application.

Contact factory for design assistance.
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A COMPANY OF

MODEL CP-(X)F
Wirewound Fuse Resistors
Commercial, Power, Axial Lead

FEATURES
e Fireproof inorganic construction

* Multiple physical configurations available

* Terminal strength - 7 pound pull test

* Special inorganic potting compound provides high thermal
conductivity and moisture resistance for aqueous board wash
systems

[Numbers in brackets indicate millimeters]
RATING RANGE
MODEL AT 25°C (Ohms)
CP-2F 2 .05-200 112518 B
CP-3F 3 06-250 < [38.103.18] —>|<— A —> | >
CP-5F 5 06-250 ' | 5 E—fc
| Y
CP-7F 7 1-550 T
CP-10F 10 .1-850 D
CP-15F 15 .1-850
CP-20F 20 15-1200 Mounting pads available upon request. See CP product, page 75, for dimensions.
Cp-22F 22 151200 A+1/32 B +1/32 c+1/32 D +.001
MECHANICAL SPECIFICATIONS MODEL [+ .794] [+.794] [+.794] [+.025]
H AL CP-2F 1116 1/4 1/4 032
Construction: Resistance wire is a high quality, [17.46] [6.35] [6.35] [.813]
premium grade wound onto a woven fiberglass . |CP-3F 7/8 5/16 5/16 .036
: ; . [22.22] [7.94] [7.94] [914]
core. Terminals are tinned copper crimped to the o — 76 75 5
wound cor_e with a spemgl alloy f:ap. Th.e . [22.22] (9.52] (8.73] [914]
assemply is ther! potteq into a high quallty steatite  “[cp7F 125/64 8 11732 036
ceramic case using a high temperature, high [35.32] [9.52] [8.73] [.914]
thermal conducting inorganic potting compound. CP-10F 1-7/8 3/8 11/32 .036
This results in a completely fireproof inorganic [47.62] [9.52] [8.79] [914]
CP-15F 1-7/8 12 1/2 036
package. [47.62] [12.70] [12.70] [.914]
NOTE: Generally standard processed units will fuse before | CP-20F 2-1/2 1/2 1/2 .036
60 seconds when subjected to 15 x rated power minimum. [63.50] [12.70] [12.70] [.914]
By combining special alloys, materials and other techniques | CP-22F 2-1/2 1/2 1/2 .036
faster fusing times may be accomplished. [63.50] n2.70] [2.70] [914]

120 CP - 5F 100 +5%
S 00 MODEL WATTAGE RESISTANCE TOLERANCE
g . AND FUSE ‘
b DESIGNATION
1'1_1 60
g 40 Please include the following information. It will enable us to choose the
& 20 best design for your application.
® 0 1. Operating wattage or current and ambient temperature.

25 75 125 1756 225 275 325

2. Fusing wattage or current and maximum “blow” time. Also, minimum
AMBIENT TEMP. DEG. CENTIGRADE

“blow” time, if applicable.
3. Nominal resistance and maximum allowable resistance tolerance,

5% minimum.
4. Maximum allowable physical size.

— Model 5. Voltage to be interrupted.
— Wattage ‘ 6. Frequency of power source, wave form and a brief description of your
— Value L

application.
— Tolerance . .
— Date code Contact factory for design assistance.
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MODEL CPR-(X)F

Wirewound Fuse

esistors

Commercial, Power, Radial Terminal

FEATURES

* Fireproof inorganic construction

¢ Direct mounting on printed circuit board
 Circuit board lock-in mounting tabs

* Multiple physical configurations available
¢ Terminal strength - 7 pound pull test

v

A COMPANY OF
I' S HAY

Vv

DALE,

* Special inorganic potting compound provides high thermal conductivity and moisture
resistance for aqueous board wash systems

POWER RESISTANCE [Numbers in brackets indicate millimeters]
AT 25°C RANGE
MODEL (Watts) (Ohms) ‘ A | e B e
CPR-5F 5 .1-400 N
CPR-7F 7 .1-550 B
Y
CPR-10F 10 .1-850 1020 +.005 U Max. A
‘508 + 127 \ ¥ Misalignment
CPR-15F 15 .1-850 | [ LS8 e 2] ! 5 Y
Thickness ¢ 180 £.010
CPR-20F 20 .15-1100 ) | Y [4.57+.254]
<— C —> F —>| L(——-
MECHANICAL SPECIFICATIONS —| E |«
Construction: Resistance wire is a high quality,
premium grade wound onto a woven fiberglass
) . . A+.040 | B+.040 | C+.060 | D+.080 | E+.012 F +.008
core. Tin plated terminals are crimped to MODEL | [£1.02] | [£1.02] | [+152] | [+2.03] | [+.305] | [+.203]
wound core. The assembly is then potted into [ cprsF 1.06 374 590 304 287 055
a high quality steatite ceramic case using a [26.92] [9.50] [14.99] [10.01] [7.29] [1.40]
high temperature, high thermal conducting CPR-7F 1.308 374 .886 984 287 .055
inorganic potting compound. This results in a [35.51] [9.50] [22.50] [24.99] [7.29] [1.40]
completely fireproof inorganic package. CPR-10F | 1.888 374 1.38 .984 .287 .055
L [47.96] [9.50] [35.05] [24.99] [7.29] [1.40]
NOTE: Generally standard processed units will fuse CPRASE 808 292 128 118 394 106
before 60 seconds when subjected to 15 x rated ) . ; : . ; )
- ) ted . [47.96] [12.50] [32.51] [29.97] [10.01] [2.69]
power minimum. By combining special alloys,
materials, and other techniques faster fusing times CPR-15F 2498 492 1.87 1.18 -394 106
may be accomplished. [63.45] [12.50] [47.50] [29.97] [10.01] [2.69]

% OF RATED POWER
o
S

25 75 125 175 225 275 325
AMBIENT TEMP. DEG. CENTIGRADE

— Model

— Wattage
— Value

— Tolerance
— Date code

CPR - 5F
MODEL WATTAGE
AND FUSE
DESIGNATION

design for your application.

time, if applicable.
5% minimum.
5. Voltage to be interrupted.

application.

100

+5%

RESISTANCE

4. Maximum allowable physical size.

Contact factory for design assistance.

TOLERANCE

Please include the following information. It will enable us to choose the best

1. Operating wattage or current and ambient temperature.
2. Fusing wattage or current and maximum “blow” time. Also, minimum “blow”

3. Nominal resistance and maximum allowable resistance tolerance,

6. Frequency of power source, wave form and a brief description of your

DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-3647 « Phone (402) 563-6506 * Fax 402-563-6418
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A COMPANY OF

MODEL RS-1F o Vs HAY
W|rewound Fuse Resistors DALE,
Molded, Fast Acting
Custom Designed For Your Application

FEATURES

* Low temperature coefficient ¢ No flaming or distortion of
typical of wirewound resistor unit under fusing

* High temperature silicone conditions
molded package e Ideal for Squibb circuit

* Performs function of resistor applications and protection
and series fuse and provides  Of semi-conductor devices
predictable fusing times * Negligible noise and voltage

* Complete welded construction ~ coefficient

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: * 3%, £ 5%, + 10%.
Temperature Coefficient:
+ 50PPM/°C, 1 ohm thru 9.9 ohm.
+ 30PPM/°C, 10 ohm and up.
Power Rating: 1.0 watt standard, higher power

The following are offered as examples of reliable designs. Hundreds of
possible combinations are available for meeting your requirements.
Contact factory for assistance. Higher wattages available.

1.0 WATT CONTINUOUS POWER*

NG ol AT ol VAR | reings avalable.
(Amperes) (Milliseconds) (Ohms) (Amperes) (Ohms) Dielectric Strength: 750 VAC.
5 2 29-500 o 100.0 Insulation Resistance: 10,000 Megohm minimum dry.
1.0 9 6.8-185 o5 16.0 Fusing Times: 1 millisecond to 1 second.
1.25 8 4.7-107 30 'PRY Minimum Fusing Current: Approximately 4 times the
15 15 3568 35 816 continuous operating current obtainable on some
20 15 2035 20 6.05 designs. Larger ratios produce better designs.
25 % 1723 pr %54 MECHANICAL SPECIFICATIONS
3.0 P 1112 55 3.31 Terminal Strength: 5 pound pull test.
4.0 47 70-6.44 75 178 Solderablllty Continuous satisfactory coverage when
6.0 70 35217 10 10 tested in accordance with MIL-STD-202, Method 208.
8.0 48 29-1.61 105 4 NOTE: No standard part numbers are shown since these
100 50 53116 150 a units are tailored to meet individual needs. Note that the
- inherent compromise involved between resistive and fusing
15.0 35 19-82 1.75 33 functions sometimes makes certain exact combinations
200 46 12-42 2.0 .25 unattainable. However, in nearly all cases, this does not

* The Continuous Current Rating applies only to values equal to or less than the Crossover Value. | prevent the production of a functional, reliable fuse resistor
The Continuous Power Rating applies only to values equal to or higher than the Crossover Value. thoroughly capable of meeting application requirements

[Numbers in 1.25 [31.75]

brackets 4, <“—— A—>|<— MmN, —>
indicate + — Dale
millimeters] e \=+=. — Model
f .020 +.002 — Value
B [.508 + .051] — Tolerance
MODEL A B — Date code
1.0 Watt 422 +.015[10.72 £ .381] .110£.015[2.79 + .381]

c 120 Please include the following information. It will enable us to choose

g 100 ! the best design for your application.

° g 1. Operating wattage or current, ambient temperature and

a required resistance stability. (% AR/1000 hours).

= 60 2. Fusing wattage or current and maximum “blow” time. Also,

= 40 g minimum “blow” time, if applicable.

5 20 3. Nominal resistance and maximum allowable resistance tolerance,

B3 0 ) (5% to 10% preferred).

25 75 125 175 225 275 325 4. Maximum allowable physical size.
AMBIENT TEMP. DEG. CENTIGRADE 5. Voltage to be interrupted.

NOTE: Continuous power rating must be derated at high ambient 6. Frequency of power source, wave form and a brief description of
temperature per above curve. your application.
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SPECIAL PURPOSE
Wirewound Resistors
Engineered to Your Special Requirements

A COMPANY OF

The photo at left illustrates only a few of the many
special purpose wirewound resistors built by the Dale®
Special Products Section in the Wirewound Division.

Full-time engineers assigned to this section draw on
the industry's largest file of non-standard resistor
design and production information. Often, in a matter
of minutes, these engineers determine a fast, practical
route to the production of your non-standard part.

The list below shows some of the options and
combinations which can be achieved:

WIREWOUND OPTIONS

Construction: Heat sink, silicone coated, epoxy or
silicone molded (single or multi-element), hermetic
seal (ceramic tube or metal can encapsulated), clip
mounted or fireproof inorganic construction.

Leads: Radial and axial type, special materials and
dimensions, spaded, threaded, insulated, quick-
disconnect eyelet, printed circuit, ferrule.

Matching: By pairs or sets for T.C., tolerance or ratio.

Special Types: Extended low or high resistance range,
adjustable, low reactance, special wire alloys, very low
or high T. C., high stability, special tolerances, tapped,
water cooled, temperature sensitive, inductive.

Pre-conditioning: Power aging, temperature cycling,
temperature and power, short-time overload, thermal
shock, X-ray, temperature aging.

Shunts: Low value, 4-terminal resistors built to
customer specifications or designed by our engineers
to meet your current sensing requirements.

Fuse Resistors: Our hybrid components designed to
act as an ordinary resistor under normal circuit
conditions, and as a fuse under fault conditions. Dale
offers a variety of standard types, physical sizes and
basic styles. Each application should be referred to
Dale for an individual design to insure optimum
performance in any particular circuit. See our special
pages on fuse resistors.

For Fast Attention to Your Special Resistor
Requirements, Call or Write:

Special Products Section

Wirewound Division

DALE ELECTRONICS, INC.

1122 23rd Street, Columbus, NE 68601-3647
Phone (402) 563-6506
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A COMPANY OF

~ MODEL CP-2M
Wirewound Resistors
surface Mount

FEATURES
« High wattage capabilities e Suitable for pick and place equipment. ¢ Compact size

* Fireproof inorganic construction. Special inorganic potting compound provides high thermal
conductivity and moisture resistance for use in aqueous board wash systems.

ELECTBIOAL SPECIFICATIONS
Resistance Range: .1 ohm to 2.74 kilohm.
Resistance Tolerance: + 5% standard.

* 3%, + 1% available. ] 1 ﬁ i
Temperature Coefficient: Below 1 ohm, + 90PPM/°C. L 1 I: _1‘

Above 1 ohm, + 50PPM/°C. ‘ 1002 010 I
' [2.54 + 254] > <= x 4 170 +.010 [4.32 = .254]

< J12+.032 3 .250 +.032 [6.35 + .813]
| [18.08 +.813] ;»l

Power Rating: 5 watts.

. . N = [Numbers in brackets 262+.032  .250£.032
Maximum Working Voltage: VPR. indicate milimeters] [6.65+.813]  [6-35+.813]

MATERIAL SPECIFICATIONS
Element: Copper-nickel alloy or nickel-chrome.

Terminals: Copper, tinned with high temperature solder. . AMBIENT TEMPERATURES SOLDER PAD MOUNTED ON EPOXY/GLASS
. . . . 1 0 BOARD WITH 60/40 SOLDER
Case: High quality ceramic. W 1o £ 120
Potting Compound: High temperature, thermally Q 1gg o 1gg
conductive, moisture resistant and inorganic, creatinga |2 ¢ 2 &0 N
completely fireproof package. E gg E 38
PaCKaging: Bulk paCk standard. Tube paCk available. 3 O25 55 85 115 145 175 205 235 % 025 55 85 115 145 175 205 235
Solderability: Hot solder dipped terminals to facilitate ® = ® ‘
SOldering. AMBIENT TEMP. DEG. CENTIGRADE SOLDER PAD TEMP. DEG. CENTIGRADE

A COMPANY OF

MODELS SPR-2213 and SPR-2214
Wirewound Resistors
Special Purpose, Commerical
High Power, Flameproof

FEATURES

¢ High power/size ratio * Fireproof inorganic construction

¢ Quick disconnect terminals e Completely welded construction

* Options include center terminal, high surge capability and non-inductive styles

ELECTRICAL SPECIFICATIONS
Resistance Range: SPR-2213, .5 ohm to 24 kilohm.
SPR-2214, 1 ohm to 44 kilohm.
Resistance Tolerance: + 5%, + 10%.
T. C.: +50PPM/°C, below 10 ohm.
+ 30PPM/°C, 10 ohm and above.
Dielectric Strength: 2500 VAC. . !
Maximum Working Voltage: VPR. ' DIA. | [« 250 1/32 S
Operating Temperature: - 55°C to + 275°C. ) g [635x.794] X 125
Wattage Rating: SPR-2213, 70 watts with heat sink and 40 $10[2057] v
watts without heat sink. SPR-2214, 100 watts with heat sink B

[Numbers in brackets
indicate millimeters}]

0
e

R
195
[4.95]

and 50 watts without heat sink. , MODEL A (Typical) B +.031 [.787] C +.031 [.787]
Construction: A completely welded assembly using a ceramic | gspr-2213 3.375 [85.72] 3.00 [76.20] 2.50 [63.50]
core, copper-nickel or nickel-chrome alloy element, with nickel spr5512 4,563 [115.90] 4.125[104.78] 3.625 [92.08]

plated steel terminals. The element is potted into a high
quality steatite ceramic case using a high temperature, high
thermal conducting inorganic potting compound. The result
is a completely fireproof inorganic package. The unit is — Dale logo SPR_ - 2214 160 5%
centered and secured with a zinc-plated steel bracket, —Model —Value || Uonel STYLE RESISTANCE  TOLERANCE

. . X . . — Tolerance
designed for maximum dielectric strength, heat transfer and — Date code Skin Packed Standard
ease of mounting.
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SPECIAL PURPOSE

Wirewound Resistors
Four Terminal, Current Sensing
For Instrumentation and Control

MODELS SPR-676
SPR-2039, SPR-2093
Wirewound Resistors
Special Purpose
Open Style
Designed for
Printed Circuit Boards

A COMPANY OF

RESISTANCE RANGE  TYPICAL

MODEL WATTAGE (Ohms) TOLERANCE
SPR-676 1 .0015-.05 5%
SPR-2039 35 .0033-.05 1%
SPR-2093 13* .0005-.002 1.5%

* Limited

115 Amps

MODEL HOLE PATTERN  TERMINAL DIAMETER
SPR-676 .20 [5.08] x .70 [17.78] 1040 [1.02]
SPR-2039  .25[6.35] x 1.0 [25.4] .051[1.30]
SPR-2093 .25 [6.35) x 1.0 [25.4] 1081 [2.06]

MODELS SPR-2073
SPR-2123, SPR-2091
Wirewound Resistors
Special Purpose
Ceramic Potted
Designed for
Rugged Applications

RESISTANCE RANGE STANDARD

MODEL  WATTAGE (Ohms) TOLERANCE
SPR-2073 3 .001-.25 1%
SPR-2123 5 .001-.25 1%
SPR-2091 10 .001-.25 1%

MODEL LENGTH WIDTH HEIGHT TERMINAL
SPR-2073 875 [22.22] 312 [7.94] .312 [7.94]
SPR-2123 875 [22.22] .375[9.52] .344 [8.73]
SPR-2091 1.875[47.62] .375[9.52) .344[8.73]

.040 x 2.0
[1.02 x 50.80]

MODEL SPR-383
Wirewound Resistors

Special Purpose
Heat Sink Style, Silicone Molded
Aluminum Housed Unit
Featuring Flexible Teflon
Insulated Leads to Meet
Those Tough Environmental
Requirements

RESISTANCE RANGE STANDARD
MODEL  WATTAGE (Ohms) TOLERANCE

SPR-383 3-5* .005-.05 1%

MODEL LENGTH WIDTH HEIGHT TERMINAL

SPR-383 1.0[25.40] .312[7.94] .312[7.94] | 14 AWG or
22 AWG x 6
[152.38]

MODEL SPR-1005
Wirewound Resistors
Special Purpose
Silicone Molded

Qualified, Type RLV-10

SPR-1005-26/MIL-R-49465/1 |

RESISTANCE RANGE STANDARD
MODEL WATTAGE (Ohms) TOLERANCE

SPR-1005 5* .0008-.5 1%
* Limited to 25 Amps.

MODEL LENGTH  WIDTH TERMINAL
SPR-1005 .975[24.77] .380[9.65] .040 x 2.0 [1.02 x 50.80]

MODEL SPR-1014
Wirewound Resistors
Special Purpose
Fuse Clip
Mounted Style

FEATURES

* Designed for use in equipment requiring an easily
changeable resistor for calibration of equipment to
specific installation requirements. The 1 1/4" x 1/4"
[31.75 x 6.35] unit mounts in a standard fuse clip.
The value range is 1 ohm to 1 kilohm in 5% or 10%
tolerance and dissipates 3 watts at 25°C. Extended
value range and lower tolerances are available on
request.
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SPECIAL PURPOSE
Wirewound Resistors
Housed, Terminal Variations

A COMPANY OF

MODELS RH-10, RH-25, RH-50
Four Terminals

Available in RH-10, RH-25 and RH-50 package size.
Except for the terminals all physical and electrical
characteristics are the same as standard RH type (page
52). Non-inductive styles available. Contact Columbus
factory at address below.

MODELS RH-5, RH-10, RH-25, RH-50
Threaded Terminals

Available in RH-5, RH-10, RH-25 and RH-50 package
size. Except for the terminals all physical and electrical
characteristics are the same as standard RH type (page
52). Non-inductive styles available. Contact Columbus
factory at address below.

MODELS RH-10, RH-25, RH-50
Teflon Insulated, Flexible Terminals

Available in RH-10, RH-25 and RH-50 package size.
Except for the terminals all physical and electrical
characteristics are the same as standard RH type (page
52). Non-inductive styles available. Contact Columbus
factory at address below.

MODEL RH-50
High Voltage Design

Available in RH-50 package size, the high voltage
design incorporates extended molding compound at the
terminals to give longer voltage creep distance of .405"
[10.29]. Physical dimerisions are the same as standard
RH-50 (page 52) except that over all length is 2.843" +
.032" [72.21 + .813]. Non-inductive styles available.
Contact Columbus factory at address below. :

MODEL SPR-1002
High Wattage, Water Cooled

The SPR-1002 is a variation of the NH-250
(non-inductive) resistor that incorporates water cooling

. for increased power dissipation. The unit is rated at 450

watts when mounted on the standard NH-250 except
terminals are #12 AWG teflon insulated flexible wire and
1/2" [12.70] diameter copper water cooling tube extends
1.5" [38.10] from each end. Electrical characteristics
are same as standard NH-250 (page 52) except that the
dielectric strength is 3000 VRC.
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SPECIAL PURPOSE
Wirewound Resistors
Engineered to Your Special Requirements

A COMPANY OF
VISHAY

DALE,

Lead Formed

High Powered
Tab Terminations

LEAD FORMED PRODUCTS

A variety of standard lead forms are available for use where
auto-insertion is not available or practical. Forms vary from
simple right angle lead bends, vertical hair pin bends, to lock
in styles that lock into the circuit board. This provides for a
positive stand-off while holding the part securely in place
during further handling.

HIGH POWERED RESISTORS

High power, low cost, ceramic cased resistors are available
in a range of wattage ratings and termination styles. From
25 watts to 50 watts (even more with proper heat sinks)
these resistors can be supplied with wire leads or quick
disconnects and several mounting techniques. Frequently
used in power supplies, motor controliers, and automotive
applications, these products can be custom tailored to
individual needs.

TAB TYPE TERMINATIONS

These resistors, widely used in automotive applications,
provide high wattage and easy mounting by directly
mounting to binding posts, soldering or welding, or by use of
quick disconnect terminals.

BRACKETS

CHASSIS MOUNTS

CIRCUIT BOARD MOUNTING

A variety of brackets are available for mounting ceramic
cased resistors directly to a chassis or heat sink, or directly
onto a circuit board. Benefits include higher heat
dissipation and positive mounting where quick disconnect or
hand solderable terminals are used, or a very minimal
amount of board space is available making a vertical mount
necessary. In addition, several styles can be supplied for
mounting in circuit boards, with or without a ceramic case.

Contact Dale® Engineering For All Your Special
Purpose Wirewound Resistor Requirements:

* Fusible Types

¢ Current Sensing

e Special Mounting

¢ High Pulse Capabilities

e Lightening Surge/Power
Cross Capabilities

* Heaters

e HighT.C.

e Surface Mount

¢ Special Lead Forming

¢ Special Length, Flexible
Resistors
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A COMPANY OF

CHECKLIST FOR ORDERING
FILM RESISTORS

ORDERS MUST HAVE COMPLETE INFORMATION INCLUDING THE FOLLOWING:

1. Resistor type and model number 9. If you have a drawing covering the part, specify your part number and drawing
2. Resistor wattage rating number and supply a copy with the order. Including the Dale® specification

3. Resistor value number on your drawings will assure you of exact duplication on all

4. Resistor tolerance future orders.

5. Temperature Coefficient 10. Priority rating under DMS regulations and contract number (if applicable).
6. Special quantity of each item 11. Specify if Letter of Certification is required.

7. Specify routing 12. Prices on specific items and quantities will be quoted on request. Quantity of
8. Desired delivery each item ordered at one time determines unit price for manufacturers’ orders.

The following table lists four established number series which are used as preferred values in electronic design. Each
series is shown under an associated value of tolerance %. The number series under the 10% column is known as the
E12 Series because there are 12 standard values within a decade range. 2% and 5% utilize the E24 Series, 1% uses E96 |
and .1%, .25% and .5% use E192. Successive values within a decade series are related (approximately) by a factor of
1210 for the E12 Series, 210 for the E24 Series, V10 for the E96 Series and '°2V10 for the E192 Series.
Use of standard values is encouraged because stocking programs are designed around them. However, intermediate
values can be special ordered where permitted. Consult factory.
1%, .25%, 1%, .25%, 1%, .25%, 1%, .25%, 1%, .25%, 1%, .25%, 1%, .25%, 1%, .25%,
5% 1% 5% 1% 5% 1% 5% 1% 5% 1% 5% 1% 5% 1% 5% 1% | 2%,5% | 10%
10.0 10.0 13.3 13.3 17.8 17.8 237 237 31.6 316 422 422 56.2 56.2 75.0 75.0 10 10
10.1 135 18.0 24.0 32.0 427 56.9 75.9 11 —
102 102 137 137 182 18.2 243 243 324 324 432 432 57.6 57.6 76.8 76.8 12 12
10.4 13.8 18.4 24.6 32.8 437 58.3 77.7 13 —
105 10.5 140 14.0 187 18.7 249 249 332 332 442 442 59.0 59.0 78.7 787 15 15
10.6 142 18.9 25.2 33.6 44.8 59.7 79.6 16 —_
10.7 107 143 143 19.1 19.1 255 255 34.0 34.0 453 453 60.4 60.4 80.6 80.6 18 18
10.9 14.5 19.3 25.8 34.4 45.9 © 612 81.6 20 —
11.0 11.0 147 147 19.6 19.6 261 26.1 34.8 34.8 464 46.4 61.9 61.9 825 825 22 22
11.1 14.9 19.8 26.4 35.2 47.0 62.6 83.5 24 —
11.3 113 150 15.0 20.0 20.0 26.7 267 357 357 475 475 634 63.4 845 845 27 27
11.4 15.2 20.3 27.1 36.1 48.1 64.2 85.6 30 —
115 115 154 15.4 205 205 27.4 274 36.5 36.5 48.7 487 649 64.9 86.6 86.6 33 33
11.7 15.6 20.8 27.7 37.0 49.3 65.7 87.6 36 —
11.8 11.8 158 15.8 21.0 21.0 28.0 28.0 374 374 49.9 49.9 66.5 66.5 88.7 887 39 39
12.0 16.0 21.3 28.4 37.9 50.5 67.3 89.8 43 —_
121 1241 162 16.2 215 215 28.7 287 38.3 383 51.1 51.1 68.1 68.1 90.9 90.9 47 47
12.3 , 16.4 21.8 29.1 38.8 51.7 69.0 92.0 51 —
124 124 165 16.5 221 22.1 29.4 29.4 39.2 39.2 52.3 52.3 69.8 69.8 93.1 931 56 56
12,6 16.7 22.3 20.8 39.7 53.0 70.6 94.2 62 —
127 127 16.9 16.9 226 226 30.1  30.1 40.2  40.2 53.6 53.6 715 715 95.3 95.3 68 68
12.9 17.2 22.9 30.5 40.7 54.2 72.3 96.5 75 -
13.0 13.0 17.4 174 232 232 30.9 30.9 412 M2 54.9 54.9 732 732 97.6 97.6 82 82
13.2 17.6 23.4 31.2 41.7 55.6 74.1 98.8 91 —
Standard resistance values are obtained from the decade table by multiplying by powers of 10. As an example, 13.3 can represent ohms,
133 ohms, 1.33k, 13.3k, 133k, 1.33 Megohm.
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MODEL TNPWM U
Thin Film Chip Resistors DALE,

Military/Established Reliability
MIL-R-55342/7 Qualified, Type RM, Precision

MILITARY

FEATURES

¢ Internationally standardized size

¢ Meets requirements of MIL-R-55342

¢ Established Reliability - Verified failure rate (contact factory)
¢ Operating temperature range is - 55°C to + 150°C

* 8mm reel, tray or bulk packaging

¢ Flow solderable

* 100% screen tested

¢ Thin film resistance element and wraparound termination
¢ Inner electrode protection

e Automatic placement compatibility

Overglaze
Resistor 1

)

Alumina substrate J
Inner electrode
Nickel barrier

Solderable coating
(60/40 SnPb)

VALUE RANGE (Ohms)

RESISTANCE +0.1% 1% 2% 5% | MULTIPLIER
DALE MIL-R-55342 SHEET RANGE A D G J 1 1-9xx
MODEL TYPE NUMBER CHAR. (Ohms) TOLERANCE B E H K 1,000 1k-9xxk
TNPWM-1206 RM1206 07 H 49.9-1M 1%, 2%, 5% c F T L 1,000,000 1™ -9xxM
Examples:
E,H 49.9-1M 1%, 2% 102A = 102Q +0.1% | 49D9 =49.9Q + 1% [ 75G0 = 75Q + 2% | 68J0 = 68Q + 5%
1B00 = 1kQ £ 0.1% 10E0 = 10kQ+ 1% | 10HO = 10kQ + 2% | 10KO = 10kQ + 5%
E,H 100-500k  0.1%, 1%, 2% 100B = 100kQ + 0.1% | 332D = 332Q + 1% | 33HO = 33kQ + 2% | 560K = 560kQ + 5%

ELECTRICAL SPECIFICATIONS

Power Rating at 70°C: .125 W.

Maximum Operating Voltage: 100 V.

Termination Material: Pretinned nickel barrier wraparound.

120

[Numbers in brackets indicate millimeters]

126 +.006
1* ~ [3.20 £.152) _*I

100

80

S

60
40

20

% OF RATED POWER

30

.018 +.008
q [.457 £ .203] " ‘*
024 +.006
= l I [.610 +.152]
.020 +.010
50 70 90 110 130 150 —>’ "— [.508 + .254]

AMBIENT TEMP. DEG. CENTIGRADE

.063 +.006
[1.60 £.152]

D55342 E 07 B . 1B00 R
MIL SPEC. NO. CHARACTERISTIC MIL SPEC. SHEET TERMINATION MATERIAL RESISTANCE LIFE FAILURE RATE
INDICATING NUMBER (STYLE) AND
MIL-R-55342 TOLEI?ANCE
E =+ 25PPM/°C 07 = RM1206 B = Pretinned Nickel See M = 1%/1,000 hours
H = + 50PPM/°C Barrier Wraparound Examples P =.1%/1,000 hours
Above R =.01%/1,000 hours
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MODEL TNPW

Thin Film Chip Resistors

Industrial, Precision

FEATURES
e Internationally standardized size

¢ Automatic placement compatibility

* Reflow solderable

¢ Thin film resistance element
e Wraparound termination
¢ Inner electrode protection

~* 8mm reel or bulk packaging
e Operating temperature range is - 55°C

A COMPANY OF

Overglaze
Resistor 1

)

Alumina Substrate

Inner Electrode
Nickel Barrier

to + 125°C Solderable Coating

RESISTANCE RESISTANCE MAXIMUM POWER

TEMPERATURE RANGE OPERATING RATING

MODEL COEFFICIENT (Ohms) TOLERANCE VOLTAGE @ 70°C

TNPW-0603 + 25PPM/°C 100-33k +0.5% 75 .062 W

TNPW-0603 + 50PPM/°C 10-91 +0.5% 75 .062 W

TNPW-0603 + 100PPM/°C 36k-100k +0.5% 75 .062 W

TNPW-0805 + 25PPM/°C 100-100k +0.1%, 0.5% 100 100 W

TNPW-0805 + 50PPM/°C 10-91 +0.5% 100 100 W

TNPW-1206 + 25PPM/°C 49.9-1M +0.1%, 0.5%, 1.0% 100 25 W

TNPW-1206 + 25PPM/°C 22.1-48.7 +0.5%, 1.0% 100 125 W

TNPW-1206 + 15PPM/°C 1k-1M +0.1%, 0.5%, 1.0% 100 125 W
TNPW-1206 + 10PPM/°C 1k-1M . +0.1%, 0.5%, 1.0% 100 25 W .

TNPW-1210 + 25PPM/°C 49.9-1M +0.1%, 0.5%, 1.0% 100 250 W

MODEL A B c D E
TNPW-0603 | .063+.008 | .032+.008 | .016+.004 | .012+.008 | .012+.008
: [1.60 £.203] | [.813+.203] | [.406 +.102] | [.305 +.203] | [.305 +.203]
TNPW-0805 | .080+.008 | .049+.008 | .016+.004 | .016+.010 | .016+.008
[2.03+.208] | [1.24 +.203] | [.406 +.102] | [.406 +.254] | [.406 + .203]
TNPW-1206 | .126+.006 | .063+.006 | .024+.006 | .018+.008 | .018+.004
[3.20+.152] | [1.60+.152] | [.610+.152] | [457 +.203] | [.457 +.102]
TNPW-1210 | .126+.006 | .098+.006 | .024+.006 | .018+.008 | .018+.004
[3.20 +.152] | [2.49 +.152] | [.610+.152] | [457 +.203] | [.457 +.102]

Exposure

TEST MAX. AR (Typical Test Lots)

Thermal Shock +0.1% Max. +.050Q g 120

Short Time Overload + 0.1% Max. +.05Q g 100 k\

Low Temperature Operation + 0.1% Max. + .05Q § Zg N

High Temperature Exposure =+ 0.1% Max. + .05Q E w0 \\
Moisture Resistance +0.1% Max. + .05Q T

Resistance to Bonding +0.1% Max. + .05Q 2 9

30 50 70 920

Solderability

230°C, 5 sec., 95% Coverage

Life

+0.1% Max. + .05Q

AMBIENT TEMP.

110 130 150

DEG. CENTIGRADE

— 3 digit code

(E-24 decade values)
TNPW-1206
— 4 digit code

(E-96 decade values)
TNPW-1210
Contact factory.

TNPW-0603 and TNPW-0805

XXX or XXXX
VAITUE

T-9

TOLERANCE
|

TNPW - 1206
MODEL SIIZE
0603
0805

1206
1210

3 Digit Code: First two digits are significant figures. Last digit
specifies the number of zeros to follow.

4 Digit Code: First three digits are significant figures. Last digit
specifies the number of zeros to follow.

TEMPERATURI? COEFFICIENT

T-1=100PPM/°C
T-2 = 50PPM/°C
T-9 = 25PPM/°C
T-10 = 15PPM/°C
T-13 = 10PPM/°C
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MODEL SMM0204

cVImdrlcal Thin Film Chip Resistors

Industrial, Precision

FEATURES

¢ Reflow and wave solderable

¢ Thin film resistance element

RESISTANCE
TEMPERATURE RANGE DECADE
MODEL COEFFICIENT (Ohms) VALUES TOLERANCE
SMMO0204 +15 PPM/°C 43-221k E24-E192 +0.1%
22-221k E24-E192 +0.25%
10-221k E24-E192 +0.5%
SMMO0204 +25PPM/°C 43-330k E24-E192 +0.1%
22-330k E24-E192 +0.25%
10-475k E24-E192 +0.5%
SMM0204 + 50PPM/°C 10-475k E24-E192 +0.5%
1-2.2M E24-E96 +1%
SMM0204 + 100PPM/°C 1-10M E24 +2% & 5%
SMM0204 HF* + 50PPM/°C 10-470 E96 +1%

OMMO0204 = Zero-ohm resistor. Rmax.: 15mQ. Imax.: 2A

* Cylindrical, leadless body style (MELF)
e Automatic placement compatibility

A COMPANY OF
VISHAY

DALE,

e Solderable end cap construction

* Color band marking

* 8mm tape width reel or bulk packaging
e Maximum operating voltage is 200 V

* Power rating at 70°C is 0.25 W

[Numbers in brackets indicate millimeters}

.020 [0.5] MIN. .020 [0.5] MIN.
r < | [~
.004 [0.1] I
MAX. 1‘ ) f
N I | .059 [1.5]
MAX.
| .142[3.6]

MAX.

* HF = High Frequency Version

SMMO0204 are packed in quantities of 2,500
pieces in 180mm diameter reels. Larger reels
of 10,000 pieces are available on request.

The resistors are also available bulk packed in
plastic boxes with styrofoam overpacking, in
quantities of 1,000 or 5,000 pieces.

SMMO0204 in T.C.’s of 15PPM/°C or 25PPM/°C
are also available in quantities of 1000 pieces
on 180mm diameter reels.

Tape Dimensions [Numbers in brackets indicate milimeters]

157 +.004
.059+.004 —> < 14.0 % 10]
069+.004  [1.5+.10] 012[0.3]
[1.75 £ .10] MAX.
079 +.002
+ ‘4— <~ 12.0+.05] —>”<—
1 T — 2
© ®© ©/® 0 3?5 +.008
------ DL (s
L 1 1
138 + OOZJ 157 +.004 |
[35:.05] ~ [40:10 i | 067004 SN P
[.7£01] .069 +.004
[1.75£0.1]

Depending on the tolerance, the marking consists of a four band (+ 5%
and + 2%) or five band (+ 1% and £ 0.1%) color code.

The color of the resistor body identifies the T.C.:
Bright green = 100PPM and 50PPM.

Pink = 25PPM.

Violet = 15PPM.

The HF type has a beige coating. Zero ohm resistors are bright green
with a black band.

TEST MAX. AR (Typical Test Lots)
Thermal Shock +0.10% Max. + .05Q
Short Time Overload +0.10% Max. + .05Q

Resistance to Bonding Exposure +0.10% Max. + .05Q

56 Day Damp Heat + 0.50% Max. + .05Q

Life 1,000 Hours @ 70°C +0.25% Max. + .05Q

Dale® SMMO0204 cylindrical thin film chip resistors have an
operating temperature of - 55°C to + 125°C. They must be
derated at high ambient temperatures according to the curve

below.
120
o
uw 100
3 HEA N
€ a0 N
o N,
g oo N
< N \
£ 40
w \
g 20

0

25 45 65 85 105 125 145
AMBIENT TEMP. DEG. CENTIGRADE

SMM 0204 332k 25 _ +05%

TAPE AND REEL

MODEL SIZE VALUE T.C. TOLERANCE

PACKAGING

Manufactured in Germany
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“THE PICK OF THE CHIPS”
Thick Film Chip Resistors

Engineering Design Kit

Surface Mount

A COMPANY OF

Our popular CRCW1206-and CRCW0805 - 1%, + 100PPM/°C and

5% + 200PPM/°C - Thick Film Chip Resistors are now conveniently packaged
in a choice of different engineering design kits. You can choose a kit
containing 74 of the most frequently specified 1% tolerance values (see value
tables) or you can choose kits with 30 or 15 popular values. Each kit is
packaged with components on Tape and Reel “Sttips,” along with application
notes and technical data.

74 1% Tolerance Values/500 pieces each. Kit 1 available in CRCW1206 size only.

Value Table (in ohms)

51.1 301.0
60.4 332.0
80.6 402.0
100.0  475.0
130.0  511.0
133.0 604.0
178.0  619.0
196.0  681.0
200.0  806.0

NOTE: For 100 pieces each of all 74 values, order one each of Kits 2A, 2B and 3 as shown below.

825.0 2.61k 4.75k 8.25k 22.1k 47.5k 150.0k
1.0k 2.67k 4.87k 9.09k 24.9k 49.9k 200.0k
1.02k 3.01k 4.99k 10.0k 26.7k 51.1k

1.1k 3.16k 5.11k 11.5k 27.4k 56.2k

1.5k 3.32k 5.62k 12.1k 28.0k 68.1k

2.0k 3.48k 6.19k 14.0k 30.1k 75.0k
2.15k 4.02k 6.81k 15.0k 31.6k 88.7k
2.21k 4.32k 7.32k 17.4k 32.4k 90.9k
2.49k 4.64k 7.5k 20.0k 40.2k 100.0k

[Numbers in brackets indicate milliméters]

Overglaze
Resistor 1 1

Alumina substrate
Inner electrode
Nickel barrier
Solderable coating
(60/40 Tin/Lead)

T
I

ol
C—

MODEL

A

B C

D

E

CRCWO0805

079 +.008
[2.0 + .20]

.049 +.008|.020 + .008|.016 £.010|.016 +.010
[1.25 +.20]| [.50 +.20] | [.40 + .25] | [.40 + .25]

CRCW1206

126+ .006
[3.20 + .15]

.063 +.006 | .022 + .006|.020 + .010.020 +.010

[.56+ .15] | [.50 + .25] | [ 50 +.25]

30 5% Tolerance Values/100 pieces each 10Q2 to 1MQ.

30 1% Tolerance Values/100 pieces each 51.1Q to 150kQ.

Value Table (in ohms)

-51.1  332.0 806.0 261k 4.32k 7.5k 22.1k 32.4k 150.0k
100.0 475.0 1.02k 3.0k 4.75k 9.09k 27.4k 49.9k
133.0 511.0 15k 3.16k 5.11k 115k 30.1k 68.1k
200.0 619.0 2.15k 3.48k 6.19k 15.0k 31.6k 90.9k

30 1% Tolerance Values/100 pieces each 60.4C to 200kQ.

Value Table (in ohms)

60.4 825.0 4.64k 17.4k 100.0k
130.0 1.1k 4.87k 24.9k 200.0k
178.0 2.0k 5.62k 28.0k
301.0 2.21k 6.81k 31.6k
402.0 2.67k 8.25k 40.2k
511.0 3.16k 10.0k 51.1k

681.0 4.02k 12.1k 75.0k

15 1% Tolerance Values/100 pieces each 80.6Q2 to 88.7kQ.

Value Table (in ohms)

80.6 1.0k 4.99k 140k 475k
196.0 2.49k 7.32k 20.0k 56.2k -
604.0 332k~ 10.0k 26.7k 88.7k

Value Table (in ohms)

10.0
33.0
47.0
51.0
100.0
150.0
200.0

220.0
270.0
300.0
330.0
470.0
510.0
680.0

820.0 4.7k
1.0k 5.1k
2.0k 10.0k
2.2k 20.0k
2.7k 22.0k
3.0k 47.0k
3.3k 68.0k

100.0k
1.0M

15 5% Tolerance Values/100 pieces each 33Q to 100kQ.

Value Table (in ohms)

33.0 300.0 820.0 2.7k 5.1k
47.0 470.0 1.0k 3.0k 10.0k

100.0 510.0 2.0k 4.7k 100.0k

94
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MODEL C

RCWO0603

( Thick Film Chip Resistors

Industrial

ELECTRICAL SPECIFICATIONS

Maximum RCWV: 50 V. Rated continuous working voltage
(RCWV) shall be determined from RCWV = The square
root of Rated Power x Resistance Value or from maximum

RCWYV (50 V) whichever is less.
Resistance Range: 10 ohm to 1 Megohm.
Resistance Tolerance: 1%, 5%.

Power Rating at 70°C: 1/16 watt.
Maximum Overload Voltage: 100 V.
Dielectric Withstanding Voltage: 200 V.

FEATURES

¢ Internationally standardized size

¢ Automatic placement compatibility
* Flow solderable

¢ Inner electrode protection

¢ Thick film resistance element

¢ Wraparound termination

e Standard resistance values = E-24

* Operating temperature range is
- 55°C to + 125°C

.063 +.006
<—[1 .60 +.10] —>

[Numbers in brackets indicate millimeters]

1020 + .004
Toa1 +.006 @ [.50 = .10]
-.002
[.80 + .15 ~— .012+.008
¥l .05] [.30 +.20]

A COMPANY OF
VIiSsSHAY

DALE,

Overglaze

Resistor 1 1

Alumina substrate
Inner electrode

j‘

Nickel barrier

Solderable coating
(< 90% Tin)

.012+.008
[.30%.20] —»

TEST REQUIREMENT  SPECIFICATION

§ Thermal Shock £(1.0%+.05Q) _ EIA STD.IS-30 g 12

4 Short Time Overload +(20%+0.1Q)  EIA STD.IS-30 g 10 N

) Low Temperature Operation +(1.5% +0.1Q) EIA STD.IS-30 o 80 "‘\

High Temperature Exposure +(1.5% + 0.1Q) EIA STD.IS-30 |um;l 60 \‘
Moisture Resistance +(1.0% + .05Q) EIA STD.IS-30 < 4 N
Life +(3.0% + 0.1Q) EIA STD.IS-30 & 2
Effect of Soidering +(1.0% + .05Q) EIA STD.IS-30 2 0 .
Solderability & Leach Resistance 95% min. coverage EIA STD.IS-30 25 45 65 85 105 125 145 165
Termination Adhesion 0.5 Kg min. AXIAL PULL AMBIENT TEMP. DEG. CENTIGRADE
TCof R + 200PPM/°C EIA STD.IS-30

CRCW 0603 XXX - X

MODEL SIZE RESISTANCEIVALUE CODE TOLEFliANCE
First two digits are significant; F=%1%
last digit is the muiltiplier. J=15%

RT-1
PACK,IAGI NG

RT1= Paper Tape 5,000 pieces per reel

Marking: All required marking to be on unit package. Individual part marking is 3 digit value code. Packaging: 8mmi Reel - 5,000 pieces per reel per EIA Std. RS-481.

Reel Tape  (USERDIRECTION OF FEED) Tape Dimensions
to"o © GO © ¢/ 0 157 +.004 032.£.004
Do ilgiam il O 059.+.004 < 14.0%.10] .81 +.10]
|
| .069 [1.5+ 10] — | |—
i i . .079 £.002
Reel Dimensions Traller Components Leader i 1'07054 001 “*l \4* | < 20+ .05)
512+ .008 (Note 2) (Note 1) i1 0] +
[134.20] |} 56 [14.4] MAX. A
NOTE 1. There shall be a leader of f
" 230mm minimum which may consist of 075 + .008
carrier and/or cover tape followedbya [ T KX 7Y T 1.90 +.20]
5[] _1-969 [50] MIN. minimum of 160mm of carrier tape with J . f h 4
T331 059 sealed cover tape not to exceed 138 £ .002 157+ .008 —> 4
. ‘ . +-b.o 560mm combined total. [3.5 +.05] [4.0%.10] < 043:.006 L 315+ .012
— >~ [84 +15] NOTE 2. There shall be a minimum of [1:10.15] [8.0 +.30]
7"1’2:;0279 ~-00] 40 empty component pockets sealed
- [78+2] (Measured at hub) | with cover tape. NOTE: Net weight per 1000 pieces is .0044 pounds (2 grams).
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| MODEL CRCW |
- Thick Film Chip Resistors

Industrial

FEATURES

* Internationally standardized size

¢ Automatic placement compatibility
¢ Flow solderable

e Thick film resistance element

¢ Wraparound termination

* Inner electrode protection

e Operating temperature range is
- 55°C to + 150°C

A COMPANY OF )

Overglaze
Resistor 1 1

g
Alumina substrate J
Inner electrode

Nickel barrier

Solderable coating
(60/40 Tin/Lead)

[] = Factory Stocked Resistance Range

] = Contact Factory for Delivery

RESISTANCE, TOLERANCE & TEMPERATURE COEFFICIENT RANGE Power
R Rati
Sta. . std Row. Val std e, Val and
Values . Res. Values . Res. Values Max:
Operating
10/
tlowek | xs% | oes% | x1w | x1% | xs% | (gred
(See Zero ) - -
+300 +1300 +200 +200 +100 +100 derating ohm [Numbers in brackets indicate millimeters]
PPM/°C PPM/°C PPM/°C PPM/°C PPM/°C PPM/°C curve) | Jumper A B C D E
0.05Q .079 .049 .020 .016 .016
1/10 W Max. +.008 +.008 | £.008 | £.010 | £.010
100V 1 AMP [2.00 [1.25 [.50 [.40 [.40
Max. +.20] +.20] +.20] | +.25] +.25]
1.01 Meg 0.05Q 126 .063 .022 .020 .020
: 1/8 W Max. +.006 +.006 +.006 | £.010 | £.010
[3.20 [1.60 [.56 [.50 [.50
+.15] +.15] +.15] | +.25] | £.25]
126 .098 .022 .020 .020
+.008 +.008 +.006 | £.010 | £.010
[3.20 [2.50 [.56 [.50 [.50
+.20] +.20] +.15] | +.25] + .25}
.200 .100
+.009 -+ .009 .022 .020 .020
-.006 - .006 +.006 | £.010 | £.010
[5.08 [2.54 [.56 [.50 [.50
+.23 +.23 +.15] | £.25] | £.25]
-.15] -.15]
.250 126
+.009 +.008 .022
-.006 -.006 +.006
[6.35 [3.20 [.56
+.23 +.20 +.15]
-.15] -.15]

] = Contact Factory for Availability
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MODEL CRCW

) REQUIREMENT
TEST 1% TOLERANCE 5% TOLERANCE SPECIFICATION
Thermal Shock + (0.5% + 0.05Q) +(1.0% + 0.1Q) EIA STD.IS-30, Para. 3.5
Short Time Overload +(0.5% + 0.05Q) +(2.5% + 0.1Q) EIA STD.IS-30, Para. 3.7
Low Temperature Operation + (0.5% + 0.05Q) +(1.5% + 0.1Q) EIA STD.IS-30, Para. 3.6
High Temperature Exposure +(1.0% + 0.05Q) +(1.5% + 0.1Q) EIA STD.IS-30, Para. 3.8
Moisture Resistance +(0.5% + 0.05Q) +(3.0% + 0.1Q) EIA STD.IS-30, Para. 3.10
Life + (2.0% + 0.05Q) +(3.0% + 0.1Q) EIA STD.IS-30, Para. 3.13
Effect of Soldering +(0.25% + 0.05Q) +(3.0% + 0.1Q) EIA STD.IS-30, Para. 3.9
Solderability and Leach 95% min. coverage 95% min. coverage EIA STD.IS-30, Para. 3.12
Resistance of termination of termination

Termination Adhesion

0.5 Kg min.

0.5 Kg min.

AXIAL PULL (soldered-on #26
nailhead lead with .037" dia. head)

% OF RATED POWER
[
S

30 50 70 90

110 130 150 170

AMBIENT TEMP. DEG. CENTIGRADE

(PER EIA STD. 1S-30)

— Resistance Code

(1% units = 4 digit value code)

(5% units = 3 digit value code)

CRCW XXXX XXX OR XXXX X XXX
MODEL S||ZE RESISTANCTLUE CODE TOLEI?ANCE PACKA?ING *
0805 2010 First two digits (three for “F” F=£1% B02 = Bulk - 1,000 pieces per plastic bag
1206 2512 tolerance) are significant; last J=1+5% RT1 = Paper Tape - 5,000 pieces per reel
1210 digit is the multiplier. RT2 = Punched Plastic Tape - 5,000 pieces per reel

RT3 = Punched Plastic Tape - 10,000 pieces per reel
(Contact factory)
RT5 = Punched Paper Tape - 10,000 pieces per reel
(Contact factory)
* Contact factory for packaging on 2010 and 2512 models

Packaging: Per EIA Std. RS-481.

Reel Dimensions

1 < .56 [14.4] MAX.

Reel .512+.008
[13 £.20] |
F i 1.969 [50] MIN.
.331 +.059
- 0.0 (Measured at hub)
7.00+.079 ||« [8.4 +1.5]
[178 £2] -0.0]
Tape Tape 059 + .004 032 +.004
H i B + . K +.
Dimensions -0.0 - < '}ﬂﬂ'%} [.81£.10]
[1.5+.10]
2O .069 + .004 -0 °] < .079 +.002 —+| <
r-i M.75+.10] ¥ I [2.0 + .05]
L1 LU LJ X @l ® o I © @ ¥ 0
e T I S | .
Y
Trailer (Note 2) Components Leader (Note 1) .138 +.002 I 157 +.004 A
. [3.5 +.05] [4.0 +.10] .315£.012
NOTE 1. There shall be a leader of 230mm minimum [8.0 +.30]
which may consist of carrier and/or cover tape followed
by a minimum of 160mm of carrier tape with sealed cover MODEL A +.005[.13] B+ .005 [.13]
tape not to exceed 560mm combined total. CRCWO0805 070 [1.78] .100 [2.54]
NOTE 2. There shall be a minimum of 40 empty component CRCW1206 1080 [2.03] 142 [3.61]
pockets sealed with cover tape. CROWI210 115 2.92] 22 [3.61]
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MODELS RC, RCWP, RCW
Thick Film Chip Resistors

.!13

Industrial

FEATURES

* Wide design flexibility for use with hybrid circuitry
¢ Operating temperature range: - 55°C to + 150°C

¢ 95% minimum alumina body

» Custom sizes designed for special applications

A COMPANY OF

¢ Termination: Solder pre-tinned electrodes
standard. Gold, platinum gold or palladium
silver available .

« Dale has capability to develop specific reliability
programs designed to customer requirements

RESISTANCE (Ohms) & T.C. RANGE* MAXIMUM POWER | | Re RCWP/RCW
1% to 2% 2% to 20% OPERATING RATING | | (One-surface termination) (Wrap-around termination)
MODEL 100PPM/°C 200PPM/°C 300PPM/°C VOLTAGE @ 70°C N — 7 o
RC-550 10-1M 52M 5-47M  50VDC 100 mW %/ C+.005 % f C+.005
RCWP/RCW-550 % | a2 % | 2
RC-575 10-1M 5-5M 5-10M 70VDC 150 mW
RCWP/RCW-575 B +.005 B+.005
RC-5100 10-1M 10-5M 10-15M 100 VDC 200 mW [127] =) [£.127] = |~ 20
RCWP/RCW-5100 R (S50 + 197
T, —>| |« 015,
28\-232 ?IgCW-5150 10-1M 105M  10-15M  125VDC 350 mW — At005 —| 000 *_,I‘[g;-:' v
RC-1100 10-1M 5-56M 5-7.5M 100 VDC 400 mW [Numbers in brackets indicate millimeters)
RCWP/RCW-1100 MODEL A B c
RC-7225 10-1M 10-5M 10-15M  200VDC 600mW | [ Rc 550 1050 [1.27] .010 [.254] .050 [1.27]
':g";’:: 'ZCW'7225 — Yy PP TTYER STy RCWP/RCW-550 1055 [1.40] .010[.254] .050[1.27]
- - - - m
ROWP/ROW-2010 RC-575 075 [1.91] .015[.381] .050 [1.27]
Roo512 o oo o1 200vDG 1000w | RCWP/RCW-575 ,080 [2.03] .015[.381] 050 [1.27]
RCWP/RCW-2512 RC-5100 1100 [2.54] 015 [.381] .050 [1.27]
RC-1206 101M 10-5M 1010M 100 VDC 250 mw | | RCWP/RCW-5100 105 [2.67] 015 [.381] .050[1.27]
RCWP/RCW-1206 RC-5150 150 [3.81] 015 [.381] .050 [1.27]
RC-540 10-1M 5-2M 5-4.7M 40VDC 80mW | | RCWP/RCW-5150 1155 [3.94] .015[.381] 050 [1.27]
RCWP/RCW-540 RC-1100 .100 [2.54] 015 [.381] .100 [2.54]
* Consult factory for extended resistance range. RCWP/RCW-1100 105 [2.67] .015[.381] .100 [2.54]
RC-7225 225 [5.72) .015[.381] 075 [1.91]
RCWP/RCW-7225 1230 [5.84] .015[.381] 075 [1.91]
g 120 RC-2010 .200 [5.08] .015[.381] 100 [2.54]
H 100 RCWP/RCW-2010 .205 [5.21] .015[.381] .100 [2.54]
2 80 NS RC-2512 1250 [6.35] 015 [.381] 125[3.18]
E iz N RCWP/RCW-2512 1255 [6.48] .015[.381] 125[3.18]
. L RC-1206 1120 [3.05] .015[.381] .060 [1.52]
2 o RCWP/RCW-1206 125[3.18] 015 [.381] ,060 [1.52]
3 50 70 90 110 130 150 170 RC-540 » .050 [1.27] 010 [.254] .040 [1.02]
AMBIENT TEMP. DEG. CENTIGRADE RCWP/RCW-540 .055 [1.40] 010[.254] © .040[1.02]
RC - 5100 103 G . .
MOIIZ)EL S||ZE RESIS‘lI’ANCE TOLEIIRANCE TERMIIl\IATION
RC = One-surface termination 540 1100 First two digits (three for “F” F=£1% No Code = Solder Pre-tinned (standard)
RCW = Wrap-around termination 550 7225 tolerance) are significant G=%2% 20 = Gold (RC only)
RCWP = Wrap-around termination, 575 2010 :;?:flf&b';fz‘figziic'f'es J=15% 40 = Platinum Gold (RC and RCW only)
pre-tinned nickel barrier 5100 2512 follow. K==10% 42 = Palladium Silver (RC and RCW only)
5150 1206 M =+ 20%

98
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MODELS RCM, RCWPM, RCWM

Thick Film

6h|p Resistors
Military/Established Reliability

MIL-R-55342/2/3/4/5/6/7/8/9 Qualified, Type RM

|

FEATURES

* Allows wide design flexibility for use with hybrid circuitry

*» Meets rBquirements of MIL-R-55342

e Established Reliability - Verified failure rate (contact factory)

* Operatihg Temperature Range is - 55°C to + 150°C

* 100% screen tested per Group A, Subgroup 1 of MIL-R-55342

A COMPANY OF
VIis$HAY

DALE,

¢ Variety of termination material

* One-surface and wrapal'ound
terminations

® 95% minimum alumina body

DALE MODELS MIL-R- MIL RESISTANCE MAXIMUM POWER VALUE
RCM, RCWPM, 55342 SHEET RANGE OPERATING RATING TOLERANCE _., RANGE
RCWM STYLE NO. TERMlNATIONS CHAR.  (Ohms) TOL. VOLTAGE @ 70°C +1% *2% +5% +10% MULTIPLIER (Ohms)
550 RMO505 02 S,R,T,UBC M 5.6-470k 10% 40 50 mW D G J M 1 1-9xx
K, M 10-470k  2%-10% E H K N 1,000  1k-Oxxk
. K, M 10-464k  1%-10% F T L P 1000000 1M-10M
5100 RM1005 03 S R,T,U,B,C M 56-1M 10% 40 100 mW Exampies:
K, M 10-1M_ 1%-10% 11D3 = 11.3Q+1%  15J0 = 15Q+5%
5150 RM1505 04 S,R,T,U,B,C M 5.6-4.7M 10% 40 150 mwW 10E0 = 10kQ £ 1% 10KO = 10kQ * 5%
M 10-47M  2%-10% 332D = 332Q+1% 560K = 560kQ + 5%
IM___104M__ 1%10% 5160 = siog% " om0 = Jonsione
0, = ‘o = X ]
7225 RM2008 05 SRBC '\M" ig}gm 20/1?1@% 40 225 mwW 10HO = 10kQ + 2% 10NO = 10kQ + 10%
33HO = 33kQ+2% 2P70 = 2.7MQ +10%
KM 10-2M  1%-10% 20T0 = 22MQ+2%  8P20 = 8.2MQ+10%
575 RM0705 06 S,R,T,U,B,C M 5.6-1M 10% 50 100 mW
KM 10-1M  1%-10%
-1206 RM1206 07 S,R,T,U,B,.C M 5.6-1M 10% 100 250 mW
K, M 10-1M  2%-10% T 120
K, M 10-499k  1%-10% £ 100
2010 RM2010 08 S,R,T,U,B,C M 5.6-15M 10% 150 800 mW 2 &0
M 10-7.56M  1%-10% g eo L
KM 10-1M  1%-10% g 40 <
‘ T 20
2512 RM2512 09 S, R,T,U,B,C M 5.6-15M 10% 200 1000 mW i TS
M 10-7.5M 1%-10% B3 30 50 70 90 110 130 150
K, M 10-1M 1%-10% AMBIENT TEMP. DEG. CENTIGRADE

ML
RCM RCWPM/RCWM MIL-R-55342 | SHEET
(One-surface termination) (Wraparound termination) DALE MODELS STYLE No. A B c
RCM-550 RMO0505 02 [.050[1.27]|.010[.254]].050 [1.27]
. RCWPM/RCWM-550 | RMO505 .055 [1.40] | .010 [.254] | .050 [1.27]
RS 7 B RCM-5100 RM1005 03 [.100[2.54]|.015[.381]].050 [1.27]
©+.005 / C+.005 RCWPM/RCWM-5100 | RM1005 .105 [2.67] | .015 [.381] | .050 [1.27]
1271 [t .127] RCM-5150 | RM1505 04 |.150(3.81] |.015[.381]].050 [1.27]
/% ¥ RCWPM/RCWM-5150 | RM1505 .155 [3.94] | .015 [.381]| .050 [1.27]
— — RCM-7225 RM2208 05 |.225[5.72]|.015[.381]|.075 [1.91]
RCWPM/RCWM-7225 | RM2208 230 [5.84] | .015 [.381] | .075 [1.91]
B+ 005 B +.005 RCM-575 RM0705 06 [.075[1.91]|.015[.381]].050[1.27]
ez 7| [T {1271 —>| RCWPM/RCWM-575 |  RMO0705 .080 [2.03] | .015 [.381] | .050 [1.27]
020+ .005 020+ 005 | ACM-1206 RM1206 07 |.120[3.05] |.015[.381]|.060 [1.52]
l5°3+ -127] Cjij ¢[508+ "127] | RCWPM/RCWM-1206 | RM1206 .125[3.18] | .015[.381] | .060 [1.52]
AT.005 015+ 005 | RCM-2010 RM2010 08 |.200[5.08] | .015[381]|.100 [2.54]
D [£.127] A+ .005_ [381+ -127] | RCWPM/RCWM-2010 | RM2010 .205 [5.21] | .015 [.381] | .100 [2.54]
[t .127] RCM-2512 RM2512 09 |.250[6.35]|.015[.381]|.125[3.18]
RCWPM/RCWM-2512|  RM2512 255 [6.48] | .015 [.381] | .125 [3.18]

M55342 applies
to all other styles.

M55342 M 02
MIL. SPEC. NO. CHARACTERISTIC  MIL. SPEC.
INDICATING SHEET NO.
MIL-R-55342
L -

D55342 applies to M = + 300PPM/°C

snlne 07 (RM1206) K = + 100PPM/°C

only.

B 10EQ R
TERMINATION MATERIAL RESISTANCE  LIFE FAILURE RATE
AND
TOLERANCE
1

B & R = Pre-tinned Nickel Barrier, wraparound (RCWPM) See M = 1.0%/1000 hours
(“B” code is stocked) Examples P = 0.1%/1000 hours

C = Untinned Palladium Silver, wraparound (RCWM) Above R = 0.01%/1000hours

S = Pretinned Platinum-Gold, one-surface (RCM)
T = Untinned Platinum-Gold, one-surface (RCM)

U = Untinned Platinum-Gold, wraparound (RCWM)
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'MODEL CCF-07
Metal Film Resistors
Industrial, 2% and 5% Tolerance

ELECTRICAL SPECIFICATIONS

Resistance Range:
10 ohm to 1 Megohm for £ 2% tolerance.
10 ohm to 2 Megohm for £ 5% tolerance.

Resistance Tolerance: + 2%, + 5%.

Temperature Coefficient: (- 65°C to + 150°C).
+ 100PPM/°C for 2% tolerance.
+ 200PPM/°C for 5% tolerance.

Power Rating: 1/4 watt at + 70°C.
Maximum Working Voltage: 250 V RMS.
Insulation Resistance: 10,000 Megohm.

Operating Temperature Range: - 65°C to + 150°C.

A COMPANY OF

FEATURES

* 1/4 watt at 70°C power rating

* 2% and 5% tolerance

* 100PPM/°C and 200PPM/°C temperature coefficient

* Tape and reel packaging for automatic insertion. Meets
EIA 296-E, Class I.

* Flame retardant epoxy conformal coating

e Standard 4 band color code marking for ease of identification after
mounting

[Numbers in brackets indicate millimeters]

.245 +.020

[6.22 + .508]
1.10+.040 025 +.002
I “ [27.9411.02] "”l < “‘*| y Less=0stDiA.

CD Y
Y

yy

.090 +.008
[2.29 + .203]

(Test Methods per MIL-STD-202)

TEST MAX. AR
Thermal Shock 1.0%
Short Time Overload 0.5%
Low Temperature Operation 0.5%
Moisture Resistance 1.5%
Resistance to Soldering Heat 0.5%
Shock 0.5%
Vibration 0.5%
Terminal Strength 0.5%
Dielectric Withstanding Voltage 0.5%
Life 2.0%

120

N

& 100 ]
.3 '
Q 80 S}‘
8 60 N
= \\
< 40
£ S
g 20
B

30 50 70 9 110 130 150 170
AMBIENT TEMP. DEG. CENTIGRADE

— Colorband

Dale® Model CCF-07 is available in the standard

24 resistance values per decade. Values are obtained
from the following decade table by multiplying by
powers of 10. As an example: 24 can represent

24 ohm, 240 ohm, 2.4k, 24k or 240k.

10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43,47,
51, 56, 62, 68, 75, 82 & 91.

CCF-07 241 G

MODEL RESISTANCE TOLETANCE
First two digits are G=12%
significant figures. J =+5%
Last digit specifies

the number of
zeros to follow.
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A COMPANY OF

MODELS CCF-50, CCF-55, CCF-60 BEEEY

Metal Film Resistors
Industrial, 1% Tolerance

ELECTRICAL SPECIFICATIONS

Resistance Range: 10 ohm to 1 Megohm.
Resistance Tolerance: + 1%.
Temperature Coefficient: (- 65°C to + 165°C) + 100PPM/°C.
Power Rating at 70°C:

CCF-50 = 1/4 watt.

CCF-55 = 1/4 watt, 1/2 watt.

CCF-60 = 1/2 watt, 3/4 watt.
Maximum Working Voltage:

200 V RMS for CCF-50.

250 V RMS for CCF-55.

350 V RMS for CCF-60.
Insulation Resistance: 10,000 Megohm.
Operating Temperature Range: - 65°C to + 165°C.

(Test Methods per MIL-R-202)

DALE,
FEATURES

* Power Ratings: 1/4 and 1/2 e Standard 5 band color

watt at 70°C code marking for ease
« 100PPM/°C temperature of identification after
coefficient mounting
* Superior electrical * Tape and reel packaging
performance for automatic insertion.

Meets EIA 296-E,

¢ Flame retardant epoxy Class |

conformal coating

[Numbers in brackets indicate millimeters]

|<— A —>l<+—E ——)—’

—_— L O —
|

«—c—> : D
MAX.
(Max.)

MODEL A B c D E
CCF-50 | .133+.010 | .062+.004 | .143 | .020+.002 | 1.125 £ .040

[3.38 + .254] | [1.57 +.102] | [3.63] | [.508 + .051] | [28.58 + 1.02]
CCF-55 | .245+.020 | .090+.008 | .265 | .025+.002 | 1.10+.040

[6.22 + .508] | [2.29 + .203] | [6.73] | [.635 +.051] | [27.94 + 1.02]
CCF-60 | .344 +.031 | .139+.009 | .400 | .025+.002 | 1.0 +.040

Dale® Models CCF-50, CCF-55 and CCF-60 are available in the
standard 96 resistance values per decade. Values are obtained
from the following decade table by multiplying by powers of 10.
As an example: 30.1 can represent 30.1 ohms, 301 ohms, 3.01k,
30.1k or 301k.

10.0, 10.2, 10.5, 10.7, 11.0, 11.3, 11.5, 11.8, 12.1, 12.4, 12.7, 13.0,
13.3,13.7, 14.0, 14.3, 14.7, 15.0, 15.4, 15.8, 16.2, 16.5, 16.9, 17.4,
17.8,18.2,18.7, 19.1, 19.6, 20.0, 20.5, 21.0, 21.5, 22.1, 22.6, 23.2,
23.7,24.3,24.9 ,25.5, 26.1, 26.7, 27.4, 28.0, 28.7, 29.4, 30.1, 30.9,
31.6,32.4, 33.2, 34.0, 34.8, 35.7, 36.5, 37.4, 38.3, 39.2, 40.2, 41.2,
42.2,43.2,44.2,45.3,46.4,47.5,48.7, 49.9, 51.1, 52.3, 53.6, 54.9,
56.2, 57.6, 59.0, 60.4, 61.9, 63.4, 64.9, 66.5, 68.1, 69.8, 71.5, 73.2,
75.0, 76.8, 78.7, 80.6, 82.5, 84.5, 86.6, 88.7, 90.9, 93.1, 95.3, 97.6.

POWER RATING at 70°C [8.74 + .787] | [3.53 + .229] | [10.16] | [.635 + .051] | [25.4 + 1.02]
CCF-50 1/4 Watt —

CCF-55 1/4 Watt 1/2 Watt

CCF-60 1/2 Watt 3/4 Watt

TEST MAX. AR g 120

Thermal Shock 05% 0.5% g 10

Short Time Overload 0.5% 0.5% z 8

Low Temperature Operation 0.5% 0.5% E &

Moisture Resistance 1.5% 1.5% c 40 \"\
Resistance to Soldering Heat 0.5% 0.5% 03 20 i

Shock 0.5% 0.5% %% s 70 %0 To 10 T80 10
Vibration 0.5% 0.5% AMBIENT TEMP. DEG. CENTIGRADE

Life 1.0% 1.0%

Terminal Strength 0.2% 0.2%

Dielectric Withstanding Voltage 0.5% 0.5%

— Color band

CCF-55 3010 F
MOlDEL RESISII’ANCE TOLETANCE
CCF-50 First three digits are significant F=+1% I
CCF-55 figures. Last digit specifies the

llow.
CCF-60 number of zeros to follow

* Four Digit Figure Examples: 49R9 = 49.9 ohm, 1000 = 100 ohm,
1001 = 1k ohm, 1004 = 1 Megohm

EXAMPLE: CCF-55 3010F = Model CCF-55 metal film resistor with + 100PPM/°C T.C.,
resistance of 301 ohm and tolerance of + 1%
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FEATURES

'MODELS SMA and OMA
Metal Film Resistors
Semi-Precision, Zero Ohm Jumpers (OMA)

A C

* L eads are electroplated, high purity copper

OMPANY OF

¢ Dual rated parts provide high density board mounting

* Temperature coefficient for SMA 0207S, 1% is + 50PPM/°C

* Green, multilayer liquid epoxy system provides excellent moisture and
mechanical protection

WATTAGE RATING RESISTANCE TEMPERATURE
STANDARD DUAL VOLTAGE RANGE STANDARD COEFFICIENT
MODEL 70°C 125°C 70°C RATING (Ohms) TOLERANCE PPM/°C
SMA 0204 178 1710 172 200 RTY 1,5% 100 |
SMA 02075 1/4 178 172 300 1-5.1M 1% 50
SMA 02075 1/4 178 172 7300 155.1M 2,5% 100
SMA 03095 12 174 1 350 12.21M 1% 100
SMA 03095 12 74 1 350 15.1M 2,5% 100
OMA 0207 (Zero Ohm Jumper)
OMA 0204 (Zero Ohm Jumper)
MODEL A B c D
1.10 [27.94] B
N e A SMA 0204/ 142+ 010 071 160 1020
v OMA 0204 | [3.61+.254] | [1.80]MAX. | [4.06] MAX. | [.508]
-===< >~===———= SMA 0207S/ | .235+.020 | .090<.008 281 024
T 4 OMA 0207 | [5.97+.508] | [2.29 + .203] [7.14] [610]
<~ ¢ —» D SMA 0309S | .303+.020 | .110+.008 375 026
[7.70 +.508] | [2.79 +.203] [9.53] [.660]

THERMAL | SHORT TIME | LOW TEMP. | MOISTURE 1%)3(? I?I(.!)-l‘J.:RES TERMINAL EFFECT

SHOCK OVERLOAD | OPERATION | RESISTANCE| SHOCK VIBRATION |STANDARD RATING | STRENGTH D.W.V. [ SOLDER HEAT
MODEL AR MAX. £ % | AR MAX. +% | AR MAX. + % | AR MAX. + % [AR MAX. + % | AR MAX. £ % ARMAX.+% |ARMAX.+%|ARMAX.+%| AR MAX. +%
SMA 0204 0.25 0.25 0.25 1.0 0.1 0.1 0.5* 0.1 0.1 0.1
SMA 02075 0.25 0.25 0.25 0.5** 0.1 0.1 0.5* 0.1 0.1 0.1
SMA 0207S 0.25 0.25 0.25 0.5** 0.1 0.1 0.5* 0.1 0.1 0.1
SMA 0309S 0.25 0.25 0.25 0.5 0.1 0.1 0.5* 0.1 0.1 0.1
SMA 0309S 0.25 0.25 0.25 0.5* 0.1 0.1 0.5* 0.1 0.1 0.1
OMA 0207 (Zero Ohm Jumper)
OMA 0204 (Zero Ohm Jumper)

* 1000 hours AR for Dual Rating is + 1%. ** Resistance Values: 1 ohm-10 ohm AR * (2.5% + 0.05 ohm). 1 Megohm-5.1 Megohm AR + (1% + 0.05 ohm).

COMMERCIAL

i

1, 2, 4, 5

COMMERCIAL

2.5% TOLERANCE

1% TOLERANCE

100

80

{zo°c}

60

40

20

\{—Le_svlgl-
N

% OF RATED POWER

0 50 70 90 110

130 150 170

||| -

1, 2, 3, 4, 5

1. 1st Significant Figure
2. 2nd Significant Figure
3. 3rd Significant Figure
4. Multiplier

5. Tolerance

OMA 0204 and OMA 0207 zero ohm type resistors are marked with a single black color
band. All band widths and spacing shown are for reference only.

AMBIENT TEMP. DEG. CENTIGRADE

SMA

0207S
CASE SIZE

100k
STANDARD

MODEL

+1%
TOLERANCE

[ 100k = 100,0000 |

| £ 1%, + 2%, +5%]

For Zero Ohm Resistors,
OMA 0204 or OMA 0207 is sufficient callout.

Manufactured in Germany
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MODELS FRJ-50 and FRJ-55

Metal Film Resistors
Industrial, Jumper Resistor

ELECTRICAL SPECIFICATIONS
Resistance: 0.01 ohm maximum.

Dielectric Strength: Atmospheric 500 V RMS;
reduced 325 V RMS.

Insulation Resistance: Dry 10,000 Megohm;
wet 100 Megohm.

Current Rating: 25 amps at 25°C, derating to 0 amps
at 150°C.

Insulation Flammability: Self extinguishing 10 seconds
after flame is removed.

Lead Material: Tin-plated copper (maximum 98% tin).

Single Black
Color Band

e, g

A COMPANY OF
VISHAY

DALE,

FEATURES

* Provides low resistance circuit interconnections

¢ Color band marking for ease of identification after mounting
* Flame retardant coating

* Compatible with automatic insertion equipment

e Tape and reel packaging

s

[Numbers in brackets indicate millimeters]

FRJ-50

.134 [3.40]

.020 +.002
’ ¢ > l + [.508 +.051]

[27.94 £ 3.0]

— )y—
— 1

l ¢ 1.10+.118

062 £.010
[1.57 + .254]
FRJ-55
265 [6.73]
MAX. 024+ .002

[27.94 + 3.0] I T
S —F 4

.090 +.008
[2.29 + .203]

] < 110118 ” < )l * [.610 +.051]

Taped Lead and Reel Package per EIA 296-E Class I.

NOTES:
1. Quantity per reel: 5,000 pieces in 5,000-piece increments.

2. A minimum of 12.0" [304.80] bare tape leader shall be
provided at each end of the reel.

3. Paper separator protection between layers of components.

4. Reel arbor hole is 1.25" [31.75].

FRJ - 55
MOFEL SIZE

Zero Ohm 50
Jumper 55
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MODEL CMF v
Metal Film Resistors

Industrial

A COMPANY OF
S HAY

DALE,

FEATURES

¢ Small size - conformal coated

¢ Flame retardant epoxy coating

¢ Controlled temperature coefficient

¢ Excellent high frequency characteristics
¢ Low noise

¢ Low voltage coefficient

FOR MILITARY
VERSIONS

See pages 122-123

@?m
AT i

i

RESISTANCE RANGE (Ohms) T.C. TEMPERATURE TEMPERATURE The increase in resistor surface
VS - BEST AVAILABLE TOL./T. C. CODE COEFFICIENT RANGE temperature due to the rated load is
MAXIMUM shown below. Resistor surface
WORKING +2%* +1% +1% +1% +0.1% [ [T-00 0+200PPM/C -55°Cto+ 175°C }gmgg;g:g:g = heat rise + ambient
MODEL VOLTAGE T- T- - - T-9 '
0 T-00 0 1 T2 T-0 0+ 150PPM/°C - 55°C to + 175°C 100
CMF-50 200V — 10-iM  10-1M 10-500k 10-500k
T-1 0+ 100PPM/°C - 55°C to + 175°C
CMF-55 250V  .1-49 .5-22.1M 1-22.1M 10-5M 10-2.5M T2 0+ 50PPMC - 55°C 1o + 175°C ~ 80
-07* J— . - J— — [$)
CMF-07" 250V M 55 TO  0:25PPMPC_ -55Cto+175C | | & 1w
CMF-60 350V  .1-49 5-8M 1-8M 10-8M 1025M| [T3 (. 100PPMFC - 55°C to + 175°C 2 4w
CMF-20* 350V ~ — 1-8M 58M — = — T4 0-100PPMPC - 55°C to + 175°C S sl rew|—{fow]]
=
CMF-65 500V  .1-49 5-15M 1-15M 10-10M 1025M| |T-5  0+25PPM/C  +25°C to + 145°C W o w
1/4 W
CMF-70 500V — 1-15M  1-15M 10-10M 10-2.5M| |T-6  0+50PPM/°C  -55°Cto + 175°C 20 e 14 W
* CMF-07 and CMF-20 are available in 2% (G) or 5% (J) tolerances only. T-7  0-50PPMPC  -55°Cto+175°C owl [vsw| [A4W
** A .0005 ohm bridge error is allowed in resistance measurement. It has 0
the greatest effect on values in this range and should be taken into account T-8 0+35PPM/°C  -55°C to +25°C CMF-55 CMF-60 CMF-65
when verifying Tolerance and T. C. 0 + 25PPM/°C +25°C to + 175°C CMF-07 CMF-20 CMF-70

WATTAGE 125°C

1/20 CMF-50
110 CMF-50, -55 CMF-50, -55
1/8 CMF-50, -55, -60 CMF-50, -55, -60
1/4 CMF-55, -60, -65, -70, -07 | CMF-55, -60, -65, -70
12 CMF-55, -60, -65, -70, -20 CMF-60, -65, -70
3/4 CMF-60*, -65*, -70 CMF-65*, -70

1 CMF-65*, -70 —

*.032 [.813] lead

ELECTRICAL SPECIFICATIONS

Resistance Tolerance: + 5%, + 2%, £ 1%, + .5%,
+.25%, + .1% standard. Special tolerance and/or T. C.
matching is available on request.

Noise: Dale® metal film resistors have exceptionally low
noise level. Average for standard resistance range is
0.10 micro-volts per volt over a decade of frequency,
with low and intermediate resistance values typically
below 0.05 micro-volts per volt.

Voltage Coefficient: Maximum voltage coefficient is
5PPM per volt when measured between 10% and full
rated voltage.

Dielectric Strength:
450 VAC for CMF-50, CMF-55, CMF-07. 750 VAC for
CMF-60, CMF-20. 900 VAC for all others.

Insulation Resistance: 10,000 Megohm minimum dry,
100 Megohm minimum after moisture test.

MECHANICAL SPECIFICATIONS

Terminal Strength: 2 pound pull test for CMF-50, CMF-55, CMF-60 and
CMF-65. 5 pound test for all others.

Solderability: Continuous satisfactory coverage when tested in
accordance with MIL-R-10509.

MATERIAL SPECIFICATIONS
Element: Vacuum-deposited nickel-chrome alloy.
Core: Fire-cleaned high purity ceramic.

Coating: Flame retardant epoxy, formulated for superior moisture
protection.

Termination: Standard lead material is solder-coated copper.
Solderable and weldable.

ENVIRONMENTAL SPECIFICATIONS

Temperature Coefficient: CMF resistors are available in 11 standard
T. C. codes of which 100PPM, 50PPM and 25PPM are the most
commonly required.

Shelf Life: Resistance shifts due to storage at room temperature are
negligible.

Power Rating: Power ratings are based on full power at temperatures
and typical AR shown in the Environmental Table (1,000 hours load life).

SPECIAL MODIFICATIONS

1. Terminals may be supplied in any commercial material with several
type finishes.

2. Special pre-conditioning (power aging, temperature cycling, etc.) to
customer specifications.

3. Non-helixed resistors can be supplied for critical high frequency
applications.

4. Fusible, flameproof versions available.
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MODEL CMF

[Numbers in brackets indicate millimeters]

1.50+.125

[38.1o¢3.1a]_"|+— A ——”| Y

b

o >

c
(MAX.)

O ||«

(Max.)
CMF-50 | .150£.020 | .065+.015 | .244[6.20] | .016%.002
[3.81+.508] | [1.65+.381] [.406 + .051]
CMF-55 | .240+.020**| .090+.008 | .278[7.06] | .025%.002
[6.10 +.508] | [2.29 +.203] [.635 + .051]
CMF-60 | .344 % .031 145+ 015 | .425[10.80] | .025 + .002"
[8.74 +.787] | [3.68+.381] [.635 + .051]
CMF-65 | .562+.031 180+.015 | .687[17.45] | .025+.002*
[14.27 +.787] | [4.57 + .381] [.635 + .051]
CMF-70 | 562 .031 180+ 015 | .687[17.45] | .032+.002
[14.27 £ 787] | [4.57 + .381] [.813 + .051]
CMF-07 | .240+£.020 | .090+.008 | .278[7.06] | .025+.002
[6.10 £.508] | [2.29 +.203] [.635 +.051]
CMF-20 | .375+.040 | .145+.015 | .425[10.80] | .032*.002
[9.53+1.02] | [3.68+.381] [.813+.051]

* Available with .032 [.813] lead. ** 290 [7.37] for +.25% and * .1% resistance tolerances
and values above 1Megohm. *** 260 + .020 [6.60 + .508] for values above 5 Megohm.

(Test methods per MIL-STD-202)

POWER RATING
MODEL AT 70°C AT 125°C
CMF-50 1/10 Watt 1/8 Watt — 1/20 Watt 1/10 Watt 1/8 Watt
CMF-55 1/8 Watt 1/4 Watt 1/2 Watt 1/10 Watt 1/8 Watt 1/4 Watt
CMF-60 1/4 Watt 1/2 Watt 3/4 Watt 1/8 Watt 1/4 Watt 1/2 Watt
CMF-65 1/2 Watt 3/4 Watt — 1/4 Watt 1/2 Watt —
CMF-70 1/2 Watt 3/4 Watt 1 Watt 1/4 Watt 1/2 Watt 3/4 Watt
CMF-07 — 1/4 Watt — —_ — —
CMF-20 — 1/2 Watt — — — —
TEST MAX. AR (Typical Test Lots)
Short Time Overload +0.05% +0.05% +0.05% +0.05% +0.05% +0.05%
Low Temperature Operation +0.05% +0.05% +0.05% +0.05% +0.05% +0.05%
Moisture Resistance +0.05% +0.05% +0.05% +0.05% +0.05% +0.05%
Shock +0.01% +0.01% +0.01% +0.01% +0.01% +0.01%
Vibration +0.04% +0.04% +0.04% +0.04% +0.04% +0.04%
Temperature Cycling +0.15% +0.15% +0.15% +0.15% +0.15% +0.15%
Load Life +0.15% +0.5% +1.0% +0.15% +0.5% +1.0%
Dielectric Withstanding Voltage +0.01% +0.01% +0.01% +0.01% +0.01% +0.01%
Effect of Solder +0.03% +0.03% +0.03% +0.03% +0.03% +0.03%

CMF resistors have an operating temperature range
of - 65°C to + 175°C. They must be derated at high
ambient temperatures according to the derating curve.

70°C 125°C
x 120
£ 10 I\ S
8 80 N N,
a

N

E > A
T 40 Py AN
& 20 $ \\
Q
& 0 &_

50 70 90 110 130 150 170
AMBIENT TEMP. DEG. CENTIGRADE

— Dale

— Value

— Tolerance and T. C.
— Date code

CMF-55 3010 F T-1
MODEL RESISTANCE VALUE *  TOLERANCE TEMPERATURE
COEFFI'ICIENT
CMF-50 CMF-70 First three digits =+ 1% T-00 = + 200PPM/°C

CMF-55 CMF-07
CMF-60 CMF-20
CMF-65

T-0 =+ 150PPM/°C
T-1 =+ 100PPM/°C
T-2 =+ 50PPM/°C

S
o
2

are significant.
(Two for 2% and
5% tolerance.)

Q R

* Examples: R27 = 0.27 ohm, 49R9 = 49.9 ohm,
1000 = 100 ohm, 1001 = 1 kilohm,
1004 = 1 Megohm, R511 = 0.511 ohm.

Last digit specifies T-9 = + 25PPM/°C
the number of

zeros to follow.

n

CETMUOW
n

[ L T
o
)

‘ﬂm-‘“
)

o

(Tolerances of + 0.5%

(CMF-07 (D), £ 0.25% (C) and
and +0.10% (B) are
CMF-20 available only in T-2
available and T-9 temperature
only in 2% coefficients.)

and 5%

tolerances.)
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A COMPANY OF

| MODEL PTF
Metal Film Resistors

Industrial, Precision
Low T.C. - Tight Tolerance

FEATURES

¢ Extremely low temperature coefficients of resistance
* Very low noise and voltage coefficient

¢ Wide precision resistance range in small package

* 100% laser spiralled

¢ Very good high frequency characteristics

¢ Acceptance testing available

e Can replace wirewound bobbins

¢ Proprietary epoxy coating provides superior moisture
- protection

it i ok

MAXIMUM MAXIMUM RESISTANCE AVAILABLE [Numbers in brackets indicate millimeters]

85°C WEIGHT  WORKING RANGE TOLERANCE
MODEL  RATING (Grams) VOLTAGE (Ohms) RANGE
.150 £.125
j— A —
PTF-51  1/20W A1 200 50-100k +1% to +0.02% ’ [3.81+318] | | Y "
PTF-56 1/8 W 35 300 50-500k +1%10+0.01% 1 4
«— ¢ —>» 4 D
PTF-65 14 W 75 500 50-1M + 1% to + 0.05% MAX. B
MATERIAL SPECIFICATIONS prrves
ax.,
Elemient: Precision deposited nickel-chrome alloy with controlled MODEL A B c ‘b
annealing. PTF-51 .150 +.020 070+.010 | .200 | .016
Core: Fire-cleaned high purity ceramic. [3.81+.508] | [1.78+.254] | [5.08] |[406]
. - . 031 - 091 . 300 | .
Encapsulant: Specially formulated epoxy compounds. Coated PTF-56 [622(;: (;217 i 102‘;5] [2021 : gggl [73 62] [gig]
construction. T : o : :
T . PTF-65 .375 +.062 145+ .016 | 475 | .025
Termination: Standard lead material is solder-coated copper. [9.53 £ 1.57] [3.68 + 406] | [12.07] | [.635]
Solderable and weldable per MIL-STD-1276, Type C. T T . .

MAX. AR
(Typical . .
TEST DESCRIPTION Test Lots) TEST SPECIFICATION PTF resistors have-an operating temperature range
- of - 55°C to + 150°C. They must be derated
Thermal Shock (- 55°C to + 85°C) .02% MIL-STD-202, Method 107 according to the curve below.
Short Time Overload .01% MIL-R-10509, Para. 4.6.6
120
[+ o
Low Temperature Operation .02% MIL-STD-55182, Methods 4.7.9 g 100 ‘85 ¢
o N
Moisture .08% MIL-R-202, Method 106 g Zg
w
. =
Resistance to Soldering Heat 02% MIL-STD-202, Methods 210 g a0 N
w N
Damp Heat 08%  IEC Publication #68-2-3 (56 days) S 22
Life (1000 hours rated power @ 85°C)  .04%  MIL-R-55182, Para. 4.7.17 8 %0 70 0 110 130 150
AMBIENT TEMP. DEG. CENTIGRADE
Dielectric Withstanding Voltage .01% MIL-STD-202, Methods 301 & 105
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MODEL PTF

Temperature coefficient (T.C.) of resistance is normally
stated as the maximum amount of resistance change from
the original 25°C value as the ambient temperature in-
creases or decreases. This is most commonly expressed
in parts per million per degree centigrade (PPM/°C).

NI

PPM/°C
ADDITION TO BASE T.C. IN THE

The resistance curve over the operating temperature
range is usually a non-linear curve within predictable
maximum limits. PTF resistors have a very uniform resis-
tance temperature characteristic when measured over the
operating range of - 20°C to + 85°C. The standard -50 -40 -30 -20 90 100 110 120 130 140 150
temperature coefficients available are T-10 =+ 15PPM/°C, E’;ﬁg"g{ES%%Pfgf‘;g;‘g 10,71 Riﬁ”é‘é‘?i&gﬁ%”ﬂ},’éiac
T-13 =+ 10PPM/°C and T-16 = + 5PPM/°C.

- 20°C TO + 85°C
BASE T.C. LIMIT

TEMPERATURE RANGE
N

EXPANDED PORTION OF THE

Some applications of the PTF require operation beyond

the specifications of - 20°C to + 85°C. The change in EXAMPLE: Assume the operating characteristics demand a temperature
temperature coefficient of resistance is very small (less range from - 55°C to + 125°C. This requires a 35°C A below - 20°C and a 40°C
than 0.05PPM/°C) over the expanded temperature range Aabove +85°C. The extreme Abeing 40°C means that the worst case addition
of - 55°C to + 150°C. Therefore, when operating outside to the specified T.C. limit of + 0.05PPM/°C times 40°C or 2PPM/°C. Therefore,
the range of - 20°C to + 85°C, the designer can plan for a a T-16 which is characterized by a base T.C. limit of + 5PPM/°C over the
worst case addition of 0.05PPM/°C for each degree C temperature range of - 20°C to + 85°C will exhibit a maximum temperature
beyond either - 20°C or + 85°C as indicated in the graph. coefficient of = 7PPM/°C over the expanded portion of the temperature range
This applies to all three temperature coefficient codes. of - 55°C to + 125°C.

Dale’s™ many years of experience in matching resistors for sets and networks, combined with the superb performance of the PTF product,
provide the best and most economical solution to your precision resistor requirements. Why? Because most applications for precision
resistors depend on two or more discretes having an initial tolerance ratio and a resistance tracking capability over temperature rather than
each discrete resistor meeting the absolute requirements of the application.

Cost savings approaching 50% can be realized when relatively tight matching requirements are specified while permitting the absolute
parameters of the discrete resistors to have more relaxed specifications.

Dale® application engineers are available to assist you in specifying your requirements in the most economical way possible.

PTF - 56 20K01 B T-13
MODEL SIZE VALUE TOLERANCE TEMPERATURE
COEFFICIENT
— Model et By ar%% | DECIMAL LOCATORMULTIPLIER | |F=£1% T-10 = 0 + 15PPM/°C
A precision thin fiim EXAMPLES D=+05% T-13 =0 + 10PPM/°C
— Value resistor, 1/ watt with | CODE  RESISTANCE C=%025% | |T-16=0+5PPMrC
resistance of 20,010 =x1,K=x1000,M=x 1,000,000 | |B=%0.1%
—Tolerance ohms, tolerance of 2ORX— 500 X X A=+0.05%
+0.1% and - o
—TGC. 0+ 10PPMPCTCR. | 62R2 = 62.2Q BC = +0.02%
— Date Code 100R1 = 100.1Q BB=+0.01%
1K001 = 1001Q
10K1 = 10,100
100K1 = 100,100
1M = 1,000,000
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A COMPANY OF

MODELs FL and Lo VISHAY

Metal Film Resistors DALE,
Low Resistance

FEATURES
* Low value: 1 ohm to 48.7 ohm

* Temperature Coefficient as low as £ 50PPM/°C

e Available in both flameproof (FL) and nonflameproof (LO) construction

WATTAGE RESISTANCE TEMPERATURE [Numbers in brackets indicate millimeters]
RATING RANGE | STANDARD*| COEFFICIENT
MODEL | 70°C | 125°C (Ohms) TOLERANCE PPM/°C B 1.50+.125
FL4C 12 | 1/4 1-48.7 1,2,5% 50 4' |[€—— A ——>|<— [38.10£3.18] .
FL5C 1 1/2 1-48.7 1,2,5% 50 J,
FL4D 12 | 1/4 1-9.98 1,2,5% 100 ==
FL5D 1 1/2 1-9.98 1,2,5% 100 T f
LO4C 12 | 1/4 1-48.7 1,2,5% 50 D
LO5C 1 12 1-48.7 1,2,5% 50
LO4D 172 | 1/4 1-9.98 1,2,5% 100
LosD | 1 | 12 1-9.98 1,2,5% 100 MODEL A B D
T TP FL4C 235 +.020 [5.97 +£.508] | .088+.010[2.24 +.254] | .025
Standard tolerance below 2 ohms is 2% and 5%. - 025 - 635 [:635]
FL5C 350 +.030[8.89+.762] | .130 +.015[3.30 +.381] | .032
-.025 -.635] | [.813]
TEST MAX. AR (Typical Test Lots) FL4D 235 +.020[5.97 +.508] | .088:+.010[2.24+.254] | .025
Thermal Shock +0.25% -.025 - .635] [.635]
Short Time Overload +0.25% FL5D 350 +.030[8.89 +.762] | .130 +.015[3.30 +.381] | .032
Low Temperature Operation +0.25% --025 --635] | [813]
Moisture Resistance $1.0% LO4C 235 +.020 [5.97 +.508] | .090 +.008 [2.29 + .203] [.ggg]
Shock +0.1% .
—— LOSC 1355+ .020[9.02 + .508] | .148 +.000 [3.76 +.000] | .032
Vibration +0.1% -.023 - .584] [.81 3]
Load Life (1000 hours MIL Rating) $05% LO4D 235+ .020[5.97 + .508] | .090%.008 [2.29 + 203] | .025
Terminal Strength +0.1% [.635]
Effect Solder Heat +0.25% LO5D 355 +.020[9.02 + .508] | .148 +.000[3.76 + .000] | .032
Dielectric Withstanding Voltage +0.1% -.023 -.584] | [.813]
« 125°C
£ 100 < lazec)
S A {CHAR.C - G
8 e N 1250‘_1\\ i — Company name
> [~ — Value
-] 40 H.
E 20 ICHAR. D N — Tolerance
2, [esec] NG\ H75C — Model, Case Size and T. C.
70 90 110 130 150 170 190
AMBIENT TEMP. DEG. CENTIGRADE

FL 4 D 26R4 +1%
MODEL CASE SIZE TEMPERATURE VALUE TOLERANCE
COEFFllCIENT
FL = Flameproof 4 C =+ 50PPM/°C R = Ohm +1%
LO = Nonflameproof 5 D =+ 100PPM/°C 26R4 = 26.6 ohm +2%
+5%

108

DALE ELECTRONICS, INC., 550 High Streét, Bradford; PA 16701-0930 e

Phone (814) 362-5600 ¢ Fax 814-362-5635




A COMPANY OF

MODEL CMH-55-100
Metal Film Resistors
Industrial, High Value

FEATURES
* 1/4 watt at 70°C power rating ¢ Flame retardant epoxy conformal
e +0.5%, + 1%, + 2% tolerance coating

* Non decade values available  ® Small dimensional size to value ratio

* Tape and reel packaging for e 50PPM/°C and 100PPM/°C
automatic insertion available. temperature coefficient
Meets EIA 296-E.

ELECTRICAL SPECIFICATIONS
Resistance Range: 5.01 Megohm thru 15 Megohm.

Resistance Tolerance:
5.01 Megohm - 10 Megohm =+ 0.5%, + 1%, + 2%.

[Numbers in brackets indicate millimeters]

10.1 Megohm - 15 Megohm =+ 1%, + 2%. < 180125 . 240:.020 025 +.020
Temperature Coefficient: (- 20°C to + 125°C) [38.10 £ 3.18] | [6.10 £ .508] | Y (635 +.508]
5.01 Megohm - 10 Megohm = 0 + 50PPM°C, =<
0 = 100PPM°C. A
10.1 Megohm - 15 Megohm = 0 + 100PPM°C. L_ 290[7.37] __y A
Power Rating: Limited by maximum working voltage. MAX. [299+ 298]

Maximum Working Voltage: 250 V RMS.
Insulation Resistance: 10,000 Megohm, minimum.
Operating Temperature Range: - 65°C to + 165°C.

G SR RGNS . ; B
(Test Methods per MIL-STD-202) MAX. AR (Typical Test Lots)

TEST 5M to 10M__10M to 15M
Thermal Shock 10% 10%
Short Time Overload (500 V .25% .25% 120

maximum, 10 seconds) « 100 !
Low Temperature Operation 10% 10% § 80
Moisture Resistance (no load or 10% 1.0% 2 e0 \\

polar over 10M) = 40 |

c

Resistance to Soldering Heat .10% 10% £ 20 \*P_
Shock .10% 10% ES 0

A o o 30 5 70 9 110 130 150 170
Vibration 05% 05% AMBIENT TEMP. DEG. CENTRIGRADE
Load Life 1,000 Hours @ 125°C .50% 2.0%
Terminal Strength .10% 10%
Dielectric Withstanding Voitage .05% .05%

CMF-55-100 3744 F T-1
MODEL VALUE TOLERANCE = TEMPERATURE

— Dale : } COEFFICIENT
— Value |
— Tolerance First three digits are D=+05% | | T-2=150PPM/°C
—TC. significant (two for 2% F=+1.0% T-1 =+ 100PPM/°C
— Date code tolerance.) Last digit specifies | | G =+2.0%

the number of zeros to follow.

(3.74 Megohm illustrated.)
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MODEL CPF

Metal Film Resistors
Industrial, Power, Flameproof

RESISTANCE RANGE
WATTAGE RATING VOLTAGE 1% AND ABOVE
MODEL 70°C RATING (Ohms)
CPF-1 1 250 0.1-150k
CPF-2 2 350 0.1-150k
CPF-3 3 500 0.1-150k

Contact factory for resistance range in precision tolerance.

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: .1%, .25%, .5%, 1%, 5%.

Temperature Coefficient: (- 55°C to + 125°C)
+ 100PPM/°C, + 50PPM/°C, £ 25PPM/°C .

Dielectric Strength: 900 VAC.

Insulation Resistance: 10,000 Megohm, minimum.

Operating Temperature Range: - 65°C to + 230°C.

MATERIAL SPECIFICATIONS

Element: Proprietary nickel-chrome alloy.

Core: Fire-cleaned high purity ceramic.

Coating: Special high temperature conformal coat.

Termination: Standard lead material is solder-coated
copper. Solderable and weldable per MIL-STD-1276,
Type “C”.

MECHANICAL SPECIFICATIONS

Terminal Strength: 2 pound pull test.

Solderability: Continuous satisfactory coverage when
tested in accordance with MIL-STD-202, Method 208.

Surface temperatures
were taken with an
infrared pyrometer in
+ 25°C still air.
Resistors were
supported by their
leads in test clips at a
point .500" [12.70] out o
from the resistor body 12
ends.

250
200
150

[cPF-2] [CPF-3

PET—5

100

SURFACE TEMP. (°C)
ABOVE AMBIENT (°C)

50

3 4 5 6 7
APPLIED POWER (WATTS)

— Model

— Resistance
— Tolerance
— Date code

FEATURES

A COMPANY OF

¢ High power rating, small size
* Flameproof, high temperature coating
¢ Special filming and coating processes
* Excellent high frequency characteristics

¢ | ow noise

* Low voltage coefficient

[Numbers in brackets indicate millimeters]

1,50+ 125
< pasi03ag > A —> v
DumaryundE
(o] | D
MAX. B
MODEL A B C (Max,) D
CPF-1 240 +.020 .090 + .008 310 025 +.002
[6.10+.508] | [229+.203] | [7.87] | [635+.051]
CPF2 344 £ 031 145 015 425 1032+ .002
[8.74+.787] | [3.68+.381] | [10.80] | [813+.051]
CPF-3 555 + .041 180 £ .015 650 .032+.002
[1410£1.04] | [457+.381] | [16.51] | [813+.051]

TEST

Thermal Shock +1.0%
Short Time Overload +.5%
Low Temperature Operation +.5%
Moisture Resistance +1.5%
Resistance To Soldering Heat +.5%
Shock +.5%
Vibration +.5%
Terminal Strength +.5%
Dielectric Withstanding Voltage +.5%
Life +2.0%

120

AMBIENT TEMP. DEG. CENTIGRADE

o©
70°C
£ 100 J\
g a0
8 e
=
E 40 \‘
w
o 20 1230°C |-
* [ 1
25 75 125 175 225 275

CPF-1 XXX or XXXX F T-1
MODEL RESISTANCE TOLERANCE TEMPERATURE
COEFFICIENT
M
CPF-1 First three digits are B=+0.10% T-1 = 100PPM/°C
CPF-2 | | significant (two for C=+0.25% | | T-2 = 50PPM/°C
CPF-3 | | 5% tolerance). Last D=+0.5% T-9 = 25PPM/°C
digit specifies number | | F=+1%
of zeros to follow. J=1+5%

110
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MODELS FP55E, 60E, 55C, 60C, 55D
Metal Film Resistors
- Precision, Flameproof

A COMPANY OF

FEATURES

* Flameproof coating

* |deal for circuits where high power overloads may be encountered

* Tolerances down to .1%

* Temperature Coefficient: + 25PPM/°C, £ 50PPM/°C

* | eads are electroplated, high purity copper

e Meets IEC-695-2-2 requirements for flammability

® 96% alumina substrate has superior thermal properties which
reduce hot spot temperatures and long-term aging effects

WATTAGE RESISTANCE TEMPERATURE
RATING VOLTAGE RANGE STANDARD COEFFICIENT
MODEL 70°C RATING (Ohms) TOLERANCE PPM/°C
FP55E 1/4 200 49.9-499k 1,.25,.5,1% 25
FP60E 1/2 250 49.9-1M 1, .25, 5,1% 25
FP55C 1/4 200 49.9-499k 1,.25, 5, 1% 50
FP60C 172 250 49.9-1M 1,.25, .5, 1% 50
FP55D 1/4 250 10-499K 1,2,5% 100

1.50+.125

|4—— A —>|<— [38.10+3.18] —>

Y

1\

D

MODEL A B D
FP55E .235 +.020 [5.97 + .508] .100 [2.54] Max. .025 [.635]
FP60E .350+.030[8.89+.762] | .130 +.015[3.30 +.381] | .025[.635]
. -.025 - .635]
FP55C | .235+.020 [5.97 + .508] .100 [2.54] Max. .025 [.635]
FP60C | .350+.030[8.89£.762] | .130+.015[3.30 +.381] | .025[.635]
-.025 -.635]
FP55D | .235+.020 [5.97 +.508] | .090 +.008 [2.29 + .203] | .025[.635]
-.025 - .635]

. LOAD LIFE

THERMAL | SHORT TIME | LOW TEMP. | MOISTURE 1000 HOURS | TERMINAL EFFECT

SHOCK OVERLOAD | OPERATION | RESISTANCE SHOCK VIBRATION | MIL RATING | STRENGTH D.W.V. SOLDER HEAT

MODEL | ARMAX.£% | ARMAX.2% | ARMAX.£% | ARMAX.+% | ARMAX.+% | ARMAX.=% | ARMAX.£% | ARMAX.+% | ARMAX.+% | ARMAX.+%
FP55E 0.25 0.25 0.25 1.0 0.1 0.1 0.5 0.1 0.1 0.1
FP60E 0.25 0.25 0.25 1.0 0.1 0.1 0.5 0.1 0.1 0.1
FP55C 0.25 0.25 0.25 1.0 0.1 0.1 0.5 0.1 0.1 0.1
FP60C 0.25 0.25 0.25 1.0 0.1 0.1 0.5 0.1 0.1 0.1
FP55D 0.50 0.50 0.50 1.0 0.5 0.5 1.0 0.25 0.5 0.25

100
80
Y
49
20

% OF RATED POWER

— Company name

— Value

— Tolerance -

— Model, Case Size and Temperature Coefficient

~
FP 55 E 51k1 +1%
x; 150°C MODEL SIZE TEMPERATURE VALUE TOLERANCE
COEFFIICIENT
50 - 90 130 150 170 55 E =+ 25PPM/°C R =0hm +.1% *2%
AMBIENT TEMP. DEG. CENTIGRADE 60 C =+ 50PPM/°C k = Thousand ohm +.25% +5%
D =+ 100PPM/°C M = Million ohm +.5% +£10%
(51k1 = 51,000 ohm, +1%
51R1 = 51.1 ohm.)
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'MODEL FP
Metal Film Resistors
Industrial, Flameproof

FEATURES

¢ Small physical size

* Low cost

A COMPANY OF

¢ Exceptional frequency characteristics
* FP resistors have the ability to withstand overloads up to 100 times
rated power without any trace of flame

* Especially suited for circuitry where functions, environments and duty
cycles demand low power resistors

WATTAGE RATING RESISTANCE TEMPERATURE
VOLTAGE RANGE STANDARD* COEFFICIENT
MODEL 25°C 40°C 70°C RATING (Ohms) TOLERANCE PPM/°C
FP1/2 — — 12 350 10-1M 1,2,5,10% 150
FP1 — — 1 500 10-1M 1,2,5,10% 150
FP2 31/2 3 2 500 9-1.5M 1,2,5,10% 150
FP3 4 4 3 500 9-1M 1,2,5,10% 150
FP4 51/2 5 4 500 6-1M 1,2,5,10% 150
FP5 6 1/2 6 5 600 7-1M 1,2,5,10% 150
FP7 712 — 7 700 8-1M 1,2,5,10% 150
FP10 — 10 — 700 8-1M 1,2,5,10% 150
FP67 5 — — 500 5-19k 1,2,5,10% 150
FP69 3 — 2 500 2.6-1.5M 1,2,5,10% 150

* Available in + .5% as special

order.

~<— w

|€—— A —>

1.50 +.125
[<— [38.10+3.18] —>

\

i

MODEL A B D
FP1/2 .360+£.020[ 9.14 +.508]" | .138 +.012[3.51 +.305] | .032[.813]
-.023 -.584]
FP1 .560 +.031 [14.22 + .787] .190 + .007 [4.83 +.178] | .032[.813]
' -.015 -.381]
FP2 .687 £.031 [17.45 +.787] .300 +.020 [7.62 £ .508] | .032[.813]
FP3 .900 +.031 [22.86 +.787] .300+.020 [7.62 +.508] | .032[.813]
FP4 1.53 +.035 [38.86 + .889] .300 £.020 [7.62 +.508] | .032[.813]
FP5 1.71 +£.035 [43.43 + .889] .300 +.020 [7.62 £ .508] | .032[.813]
FP7 2.04 +.035 [51.82 £ .889] .300 +.020 [7.62 + .508] | .032[.813]
FP10 2.04 +.035 [561.82 + .889] .300 +.020 [7.62 +.508] | .032[.813]
FP67 .900 + .031 [22.86 + .787] .300 +.020 [7.62 + .508] | .032[.813]
FP69 .516 +.021 [13.11 £ .533] 225+ .012 [5.72 +.305] | .032[.813]
* Clean lead to clean lead dimensions on FP1/2 are .437 [11.10] maximum.

SHORT TIME | LOW TEMP. | MOISTURE TEMPERATURE 1'6% B(l)-:JFRES TERMINAL EFFECT
OVERLOAD | OPERATION |RESISTANCE | sHOCK | VIBRATION CYCLE | RATEDCOND.| STRENGTH | D.W.V. | SOLDER HEAT
MODEL | AR MAX. +% | AR MAX. %% | AR MAX. £ % | AR MAX. +% | ARMAX.+% | ARMAX.+% | ARMAX.+% | AR MAX. %% | AR MAX.+% | ARMAX.+%
FP1/2 0.5 05 1.0 05 05 1.0 1.0 05 05 05
FP1 1.0 05 1.5 0.5 05 1.0 2.0 0.5 05 0.5
FP2 0.5 05 1.0 05 05 05 5.0 05 05 05
FP3 0.5 05 1.0 05 05 1.0 5.0 05 05 0.5
FP4 05 0.5 1.0 0.5 05 1.0 5.0 05 0.5 05
FP5 05 05 1.0 05 05 1.0 5.0 05 0.5 05
FP7 05 05 1.0 05 05 1.0 5.0 05 0.5 0.5
FP10 05 05 1.0 0.5 05 1.0 5.0 05 05 05
FP67 05 0.25 1.0 0.5 0.5 1.0 5.0 0.25 0.25 0.25
FP69 05 0.25 1.0 05 05 05 30 05 0.25 0.25
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MODEL FP

AMBIENT TEMP. DEG. CENTIGRADE

3 30°C[ [70°C
= 100 ‘
2 80 Hrpio -{FP1,2,3,4,5,7}
@ 60 ] ]
<
E 40 FP1/2
o 2
R 11
0 50 100 150 200 250
AMBIENT TEMP. DEG. CENTIGRADE
15 25°C o 25°C|
E o[BS R
2 e g s faw]
a \ vl Q }\ Tra
@ 60 (2w} @60 N3
2 4 N {FP69}- g 4 \‘I—T:F‘%-I
5 20 [ 5w & 20 N,
® & -
0 50 100 150 200 250 0 50 100 150 200 250

AMBIENT TEMP. DEG. CENTIGRADE

— Company name

— Value

— Tolerance

— Model and case size
(Date and source code included on some styles.)

1% Tolerance Parts are marked with 5 color bands.
5 band, EIA Standard RS196.

First significant figure Second significant figure

Third significant figure  Multiplier ~ Tolerance, 1-1/2 times size

2, 5 and 10% Tolerance Parts are marked with 4 color bands.
4 band Commercial, EIA Standard.

First significant figure Second significant figure

Multtiplier Tolerance

MULTIPLIER

SIGNIFICANT FIGURES (Number of zeros to follow) TOLERANCE
Black =0 Green =5 Black = None Brown = +1%
Brown =1 Blue =6 Brown =0 Red =+2%
Red =2 Violet =7 Red = 00 Gold = +5%
Orange =3 Grey =8 Orange = 000 Silver = +10%
Yellow =4 White =9 Yellow = 0000 No Band = +20%

Green = 00000

Blue = 000000

Gold = XA

Silver = X.01

. .
2 51k1 +1%
Size VALUE TOLERANCE
12 5 51k1 = 51,100 ohm +1%
17 10RO = 10 ohm +2%
2 10 + 5%
3 67 +10%
4 69

DALE ELECTRONICS, INC., 550 High Street, Bradford, PA 16701-0930  Phone (814) 362-5600 ¢ Fax 814-362-5635
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A COMPANY OF

MODEL ERL
Metal Film Resistors
Military/Established Reliability,

MIL-R-39017 Qualified, Type RLR
FEATURES
* Meets requirements of MIL-R-39017 ¢ Monthly lot acceptance testing

_—>= | * Failure Rate: Verified Failure Rate e Very low noise
(Contact factory for current level) o Extensive stocking program

¢ Excellent high frequency at distributors and factory in
performance 1% and 2% tolerances

* Epoxy coated construction provides e Dale® has complete capability
superior moisture protection to develop specific reliability

¢ Traceability of materials and programs designed to

processing customer requirements
- !{' 7] ELECTRICAL SPECIFICATIONS
L A L . . o, 0, o
MAXIMUM MAXIMUM  RESISTANCE* | Riesistance Tolerance: 1%, 2%, 5%.
DALE  MIL-R-39017  70°C  WEIGHT WORKING  RANGE (onms) | (5% tolerance is inactive for new designs.)

MODEL TYPE RATING (Grams) VOLTAGE T-1 (100PPM) Voltage Coefficient: Maximum voltage
ERL-05 RLRO5 178 W KR 200 4.71M coefficient is 5PPM per volt when measured
ERL-07 RLRO7 1/4 W 35 250 10-10M between 10% and full rated voltage.

ERL-20 RLR20 12W .75 350 4.3-155k Dielectric Strength: 300 VAC on RLR-05,

* Consult factory for values on QPL. 500 VAC on RLR-07 and RLR-20.
7 - Insulation Resistance: 1000 Megohm minimum
dry, 100 Megohm minimum after moisture test.

[Numbers in brackets indicate millimeters] Operating Temperature Range: - 65°C to+1 5000_

sl

- A — | E ———~|
| _+ MECHANICAL SPECIFICATIONS
===C)r+u Terminal Strength: 2 pound pull test on RLR-05,
| I_[ b 5 pound pull test on RLR-07 and RLR-20.
D SRR Solderability: Continuous, satisfactory coverage
when tested in accordance with MIL-STD-202,
MODEL A B C (Max.) D E Method 208.
ERL-05 150 £ .020 066:.008 | 187 016 | 125:.266 | MATERIAL SPECIFICATIONS
[3.81 £ .508] [1.68 +.203] [4.75] [.406] | [31.75+6.76] | Element: Vacuum-deposited nickel chrome alloy.
ERL-07 | .250 +.031 -.046 .090 +.008 .300 .025 1.50 £.125 Core: Fire-cleaned high purity ceramic.
[6.35 +.787 - 1.17] [2.29 + .203] [7.62] [.635] [38.10 + 3.18] Encapsulant: SpeC|a||y formu'ated epoxy Coating
ERL-20 .375 % .041 138 +.023 450 .032 1.50+.125 compound.
[9.58 + 1.04) [3.51+.584] | [11.43] | [813] | [38.10£3.18] | Teymination: Standard lead material is solder-

i

coated copper. (Solderable and weldable per

MIL-STD-1276, Type C.)
« 120 APPLICABLE MIL-SPECIFICATION
g% NC MIL-R-39017: The above series meets the
o 80 electrical, environmental and dimensional
[=] . " 3
o 60 N Por MIL.R.39017 requirements of MIL-R-39017.
g 40 - reriiRe MIL-R-22684: MIL-R-39017 supercedes
& 20 MIL-R-22684 on new design. The above series
£ 0 N meets or exceeds MIL-R-22684 requirements.
30 50 70 90 110 130 150 170
AMBIENT TEMP. DEG. CENTIGRADE POWER R,AT“'G .
Power ratings are based on the following two

DOCUMENTATION: Qualification and failure rate verification test data is conditions: . . .
maintained by Dale and is available upon request. Lot traceability and 1.2.0% maximum AR in 2QOO hours load life.
identification data is maintained by Dale for five years. 2. 150°C maximum operating temperature.

RLR 07 c 3001 F R
MILITARY TYPE SIZE LEAD MATERIAL VALUE TOLERANCE FAILURE RATE
Per MIL-R-39017 | I l [ %/100 HOURS

05 = 1/8 watt Solderable/ First three digits are significant figures. F=+1% M=1%

07 = 1/4 watt Weldable (Two for 5% tolerance.) Last digit G=+2% P=.1%

20 = 1/2 watt specifies the number of zeros to J=%5% R=.01%
follow. (3000 ohm illustrated.) S =.001%
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MODEL HN
Metal Film Resistors
Military/Established Reliability
MIL-R-39017 Qualified, Type RLR, Semi-Precision

FEATURES

* “S” level failure rate

* High purity copper leads in accordance with MIL-STD-1276. Two solder finishes
are available, electroplated 60/40 solder and hot dipped 60/40 solder.

¢ Blue epoxy insulation over polyimide varnish provides superior moisture
resistance properties

A COMPANY OF

VISHAY

DALE,

WATTAGE RESISTANCE TEMPERATURE «
DALE MIL-R-39017 RATING VOLTAGE RANGE STANDARD * | COEFFICIENT u;.l 100 | |
TYPE 70° RATING °
MODEL 0°C (Ohms) TOLERANCE PPM/°C 5 4 rJ___I.I\_,ﬂ_ Q
HN3 RLRO5C 1/8 200 4.7-300k 1,2,5% 100 8 &
= N
HN4 RLRO7C 1/4 250 10-1M 1,2,5% 100 & 40
6 20 °C
HNS | RLR20C 12 350 10-1M 1,2,5% 100 S 103
HN6 RLR32C 1 500 10-1M 1,2,5% 100 0 50 70 9 110 130 150 170
" — N 3 AMBIENT TEMP. DEG. CENTIGRADE
5% tolerance is inactive for new design.

<—— A —>

1.50+.125

|— [38.10 £ 3.18] —»|

\

f

D

e :

DALE MIL-R-39017

MODEL TYPE A B D

HN3 RLRO5C .145 + .015[3.68 + .381] | .066 + .008 [1.68 + .203] | .016 [.406]*

HN4 RLRO7C .235 +.020 [5.97 £ .508] | .090 +.008 [2.29 +.203] | .025 [.635]

HN5 RLR20C .375 +.025 [9.53 + .635] | .135 + .020 [3.43 + .508] | .032[.813]
-.040 -1.02] -.005 -.127]

HN6 RLR32C .560 +.030 [14.22 + .762] | .190 + .007 [4.83 +.178] | .040 [1.02]

-.015 -.381]
* Leads are 1.25 + .265 [31.75 + 6.73] long.

LOAD LIFE

POWER THERMAL | SHORT TIME | LOW TEMP. | LOW TEMP. | MOISTURE | SHOCK & | 2000 HOURS | TERMINAL EFFECT
DALE | MIL-R-39017 | CONDITIONING SHOCK OVERLOAD | STORAGE | OPERATION | RESISTANCE | VIBRATION | MIL RATING | STRENGTH D.W.V. SOLDER HEAT
MODEL |  TYPE ARMAX. £% | AR MAX. £% | AR MAX. £% | AR MAX. % | AR MAX. +% | AR MAX. +% | AR MAX. +% | AR MAX. +% | AR MAX. +% | AR MAX. +% | AR MAX.+%
HN3 RLRO5C 0.50 0.25 0.50 0.10 0.10 0.50 0.05 1.0 0.05 0.05 0.10
HN4 RLRO7C 0.50 0.25 0.50 0.10 0.10 0.50 0.05 1.0 0.05 0.05 0.10
HN5 RLR20C 0.50 0.25 0.25 0.10 0.10 0.50 0.05 1.0 0.05 0.05 0.10
HN6 RLR32C 0.50 0.25 0.25 0.25 0.25 0.50 0.10 2.0 0.10 0.10 0.10

RLRO5

— Year, week of year, lot code

— Coded resistance value*
— Tolerance, FR, JAN,

manufacturer symbol

RLRO7
— Year, week of year, lot code, JAN
— Model, lead material
— Coded resistance value*, tolerance
— FR, manufacturer symbol

RLR20 & RLR32
— Year, week of year, lot code, JAN
— Model, lead material

— Coded resistance value*, tolerance, FR

— Source code
— Company name

* + 5% tolerance parts are marked with 3 digit resistance value code, e.g. 103. + 2% tolerance parts are marked with 4 digit code but may be special ordered with 3 digit code.
All + 5% parts and + 2% parts with 3 digit coding are inactive for new design.

RLR

20

MODEL SIZE LEAD Mi\TERIAL

c 1003 G s HN 3 1003 £1%
VALUE TOLERANCE FAILURE RATE MODEL SIZE VALUE TOLERANCE
l |
Type C First 3 digits F=t1% 1000 Hours 3 First 3 digits +1%
solderable/ are significant G=12% (60% confidence) 4 are significant +2%
weldable figures, fourth J =+5% M = 1.0% 5 figures, fourth +5%
digit is the P=1% 6| |digitisthe
multiplier. g : 8(1)1/°% multiplier.
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A COMPANY OF
VIiSsSHAY

<

MODEL ERC
Metal Film Resistors
Military/Established Reliability,

MIL-R-55182, Qualified, Type RNC

T.C. MIL. TEMPERATURE TEMPERATURE
CODE CHAR. COEFFICIENT RANGE

T-1 K 0+ 100PPM/°C -55°C to + 175°C
T-2 H 0+ 50PPM/°C -55°C to + 175°C
T-9 J 0+ 25PPM/°C -55°C to + 175°C

FEATURES

* Meets requirements of MIL-R-55182

¢ Very low noise

* Verified Failure Rate (Contact factory for current level)

¢ 100% stabilization and screening tests. Group A Testing, if
desired, to customer requirements.

e Controlled temperature coefficient

¢ Excellent high frequency performance

* Epoxy coating provides superior moisture protection

e Standard lead on RNC product is solderable and weldable

¢ Traceability of materials and processing '

* Monthly acceptance testing

« Dale® has complete capability to develop specific reliability
programs designed to customer requirements

* Extensive stocking program at distributors and factory on
RNC50, RNC55, RNC60 and RNC65

70°C 125°C MAXIMUM MAXIMUM
DALE MIL-R-55182 RATING RATING WEIGHT WORKING RESISTANCE RANGE (Ohms)*
MODEL TYPE (Watts) (Watts) (Grams) VOLTAGE T-1 (K) T-2 (H) T-9 Q)
ERC-50 RNC50 110 1/20 Rh 200 10-796k 10-796k 10-796k
ERC-55 RNC55 1/8 110 .35 200 10-2.0M 10-2.0M 10-2.0M
ERC-55-200 RNC60 1/4 1/8 .35 250 10-2.0M 10-2.0M 10-2.0M
ERC-60 RNC60 1/4 1/8 .75 250 10-3.01M 10-3.01M 10-3.01M
ERC-65 RNC65 1/2 1/4 .84 300 10-3.01M 10-3.01M 10-3.01M
ERC-70 RNC70 3/4 1/2 1.60 350 10-3.01M 10-3.01M 10-3.01M
* Consult factory for values on QPL.
Standard Resistance Tolerances: .1% (B), .5% (D) and 1% (F). .1% not applicable to characteristic K.

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: 1%, .5%, .1%.

Voltage Coefficient: Maximum voltage coefficient is
5PPM per volt when measured between 10% and full
rated voltage.

Dielectric Strength: 450 VAC on ERC-50, ERC-55 and
ERC-60. 900 VAC on ERC-65 and ERC-70.
Insulation Resistance: 10,000 Megohm minimum dry,

100 Megohm mimimum after moisture test. Typical after
moisture test is 200,000 Megohm.

MECHANICAL SPECIFICATIONS

Terminal Strength: 2 pound pull test on ERC-50, ERC-55,
ERC-60 and ERC-65. 4.5 pound pull test on ERC-70.

Solderability: Continuous, satisfactory coverage when
tested in accordance with MIL-STD-202, Method 208.

MATERIAL SPECIFICATIONS

Core: Fire-cleaned high purity ceramic.

Element: Vacuum-deposited nickel-chrome alloy.
Encapsulant: Specially formulated epoxy compound.

Termination: Standard lead material is solder-coated
copper. Solderable and weldable per MIL-STD-12786,
Type “C”".
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MODEL ERC

MAX. B
MODEL A B C (Max.) D E
ERC-50 .150 £.020 .070£.010 .187 [4.75] .016 [.406] 1.25 +.266
[3.81 +.508] [1.78 + .254] [31.75 + 6.76]
ERC-55 .250 + .031 - .046 .091 £.009 .300 [7.62] .025 [.635] 1.50 £.125
[6.35 +.787 - 1.17) [2.31 £ .229) [38.10 + 3.18]
ERC-55-200 .280 +.020 .094 £ .009 .350 [8.89] .025 [.635] 1.50 £.125
[7.11 £ .508] [2.39 + .229] [38.10 £ 3.18]
ERC-60 .375 £ .062 145+ .016 .450 [11.43] .025 [.635] 1.50 +£.125
[9.563 + 1.57] [3.68 + .406] [38.10 £ 3.18]
ERC-65 562 + .031 175+.015 687 [17.45) .025 [.635] 1.50 +.125
[14.27 £ .787] [4.45 + .381] [38.10 + 3.18]
ERC-70 562 +.031 175+ .015 .687 [17.45] .032[.813] 1.50 +.125
[14.27 + .787] [4.45 + .381] [38.10 + 3.18]
APPLICABLE MIL-SPECIFICATIONS DOCUMENTATION

MIL-R-55182: The ERC Models meet or exceed the
electrical, environmental and dimensional requirements of
MIL-R-55182.

MIL-R-10509: MIL-R-55182 supersedes MIL-R-10509 on
new design. The ERC models meet or exceed MIL-R-10509
requirements.

Dale ERC resistors have an operating temperature
range of - 65°C to + 175°C. They must be derated
according to the following curve:

120

[+
125°C
g 100 % cl
& w0 a
a 60 N
= AN
< 40
[+ \\
L 20
® 0

50 70 92 110 130 150 170

AMBIENT TEMP. DEG. CENTIGRADE

Qualification and failure rate verification test data is
maintained by Dale and is available upon request. Lot
traceability test data and identification data is maintained by
Dale for 5 years.

POWER RATING

Dale ERC power ratings are based on the following two
conditions:

1. 2% maximum AR in 10,000 hours load life.
2. 175°C maximum operating temperature.

— Per MIL-R-55182

RNC 55 H 2152 F R
MIL. TYPE SIZE CHARACTERISTIC VALUE TOLERANCE FAILURE RATE
Per MIL-'R-551 82 L (NON-HEIRMETIC) %/100 |I-|OURS
RNC = Solderable/weldable leads 50 = 1/20 watt J =+ 25PPM°C First three digits are B=%.1% §=.001%
RNR = Solderable only leads 55 = 1/10 watt H =+ 50PPM°C i‘gnif:jca.m ﬁgurfes- D=+ 5% R=.01%
: _ _ o ast digit specifies _ _
60 = 1/8 watt K=+ 100PPM°C the number of zeros F=t1% P=.1%
65 = 1/2 watt to follow. (21.5 M=1%
kilohm illustrated.)

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 * Phone (402) 371-0080 ¢ Fax 402-644-4206 117



A COMPANY OF

MODELS CJ and CH

Metal Film Resistors
Military/Established Reliability, MIL-R-55182 Qualified

Types RNC and RNR, Precision

FEATURES

* RNC and RNR resistors are designed for the many military applications
where established reliability is a must

* Extended life tests of over one-half billion unit tes{ hours have proven the
reliability inherent in the manufacturing process

¢ All CH and CJ resistors are “S” level failure rate

* These resistors are provided with high purity copper leads in accordance
with MIL-STD-1276. Two solder finishes are available: Electroplated
60/40 solder and hot dipped 60/40 solder. "

¢ Blue epoxy insulation coating over polyimide varnish provides superior
moisture resistance properties '

* NOTE: Users ordering characteristic K will be provided characteristic H

or J in accordance with paragraph 3.27.5 of MIL-R-55182

T i T

WATTAGE RATING RESISTANCE TEMPERATURE

DALE MIL-R-55182 VOLTAGE RANGE STANDARD COEFFICIENT

MODEL TYPE 70°C 125°C RATING (Ohms) TOLERANCE PPM/°C

CJ50 RNC50J/ 1110 1/20 200 49.9-150k 1,.51% 25
RNR50J

CH50 RNC50H/ 1110 1/20 200 10-150k 5,1% 50
RNR50H 49.9-150k 1%

cJ55 RNC55J/ 118 1110 200 49.9-301k 1,.5,1% 25
RNR55J

CHs5 RNC55H/ /8 110 200 10-301k 5, 1% 50
RNR55H 49.9-301k 1% '

CJ60 RNC60J/ /4 1/8 250 49.9-499K 1,5, 1% 25
RNR60J i

CH60 RNC60H/ /4 1/8 250 10-499k 5,1% 50
RNR60OH 49.9-499k A%

cJ6s RNC65J/ 1/2 1/4 300 49.9-1M 1,5, 1% 25
RNR65J

CH65 RNC65H/ 1/2 1/4 300 10-1M 5,1% 50
RNR65H 49.9-1M 1%

b s ot abiini

[Numbers in brackets indicate millimeters] -
) B 1.50 +.125
+ |€—— A ——>|<— [38.10+3.18] —>
4 0

DALE MIL-R-55182 n:
MODEL TYPE A B D £ 100 e
CJ50 RNC50J/ 145 +.015 .066 +.008 .016 g &0 N

RNR50J [3.68 + .381] [1.68 +.203] [.406] 8 &
CH50 RNC50H/ S . AN

RNR50H K N
CJ55 RNC55J/ 235 +.020 .090 +.008 [2.29 +.203] | .025 § \\‘ Lk oy

.RNR55J [5.97 + .508] -.005 -.127] | [.635] 0 -
CH55 RNC55H/ 70 90 110 130 150 170 190

RNR55H AMBIENT TEMP. DEG. CENTIGRADE
CJ60 RNC60J/ 375 +.025[9.53 + .635] | .135+.020[3.43 +.508] | .025

RNR60J - .040 -1.02] -.005 -.127] | [.635]
CHe60 RNC60H/

RNR60H
cJes RNC65J/ .560 +.030 .190 +.007 [4.83 +.178] | .025

RNR65J [14.22 + .762] -.015 -.381] | [.635]
CHeé5 RNC65H/

RNR65H
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MODELS CJ and CH

OVERLOAD LOAD LIFE
& THERMAL | LOW TEMP. | HIGH TEMP. | MOISTURE 2000 HOURS | TERMINAL EFFECT
DALE |MIL-R-55182| SHOCK | OPERATION | EXPOSURE |RESISTANCE| SHOCK VIBRATION | MIL RATING | STRENGTH D.W.V. |SOLDER HEAT
MODEL TYPE AR MAX. + % | AR MAX. £% | AR MAX. * % | AR MAX. + % | AR MAX. + % | AR MAX. + % | AR MAX. £ % | AR MAX. + % | AR MAX. +% | AR MAX. +%
CJ50 | RNC50J/ 0.2 0.15 0.4 0.2 0.2 0.5 .0.2 0.15 0.1
RNR50J
CH50 | RNC50H/
RNRS50H
CJ55 | RNC55J/ 0.2 0.1 0.4 0.05 0.05 0.5 0.05 0.1 0.1
RNR55J
CH55 | RNC55H/
RNR55H
CJ60 | RNC60J/ 0.2 0.1 0.4 0.05 0.05 0.5 0.05 0.1 0.1
RNR60J
CH60 | RNC60H/
RNR60H
CJ65 | RNC65J/ 0.2 0.1 0.4 0.05 0.05 0.5 0.05 0.1 0.1
RNR65J
CH65 | RNC65H/
RNR65H

RNC55

— Date Code, Characteristic
— Style and Terminal

— Value

— Tolerance, FR, Terminal,
JAN, Manufacturer Symbol

RNCG60 & RNC65

— Source Code

— Date Code and JAN

— Style, Terminal, (60/65)
and Characteristic

— Value, Tolerance and FR

— Production Lot Code

RNC50

— Date Code, Characteristic
— Value
— Tolerance, FR, Terminal, JAN

— Lot Code, Manufacturer Symbol

RNC 55
MO]DEL SIZE
RNC = Solderable, 50
weldable leads 55
RNR = Solderable leads Zg

H

CHARACTERISTIC

1001
VALUE

J = Non-hermetic

H = Non-hermetic

+25PPM/°C

+ 50PPM/°C

First 3 digits are
significant figures,
fourth digit is the
multiplier.

F S
TOLERANCE FAILURE RATE
B=+0.1% Level — % per
D=+0.5% 1000 Hours
F=+1.0% (60% confidence)
M = 1.0%
P =0.1%
R =.01%
S =.001%

CH

MODEL

H = + 50PPM/°C
J = £ 25PPM/°C

1001
VAIIUE
First 3 digits are
significant figures,
fourth digit is the
multiplier.

+1%
TOLERANCE

+0.1%
+0.5%
+1.0%
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'MODELS HN, HS, HT, HY
Metal Film Resistors

Military/Established Reliability, MIL-R-55182 Qualified
Type RNR and RNN, Hermetically Sealed

M

FEATURES
¢ Qualified to MIL-R-55182 Characteristics C and E

¢ Performance exceeds requirements of MIL-R-55182
e Excellent high frequency performance
¢ Hermetic glass enclosure is impervious to harmful

environments

MILITARY POWER ~ MAXIMUM  QUALIFIED RESISTANCE | 0.5%, Code
ANGSTROHM  MIL-R-55182 RATING WORKING RANGE (Ohms)
MODEL TYPE 125°C  70°C VOLTAGE MIN. MAX.
HT/HS/HY55 RNR55 110 1/8 200 10.0 1.21M Military Cod
HN55 RNN55 :
HS/HN57 RNR57 1/8 1/4 250 49.9 200K F;":’Beoﬁf,'/te
HN57 RNN57 =Y.l /.
HT/HS/HN60 RNR60 1/8 1/4 250 10.0 2.49M
HN60 RNN60 to + 175°C.
HT/HS/HY65 RNR65 1/4 1/2 300 24.9 4.99M
HN65 RNN65 Termination:
HS/HY70 RNR70 1/2 3/4 350 24.9 7.5M
HN70 RNN70

3

A COMPANY OF

4
ANGSTROHM

* Inert gas filled

* Very low noise

» Highest reliability

* Excellent long term stability

ELECTRICAL SPECIFICATIONS
Resistance Tolerance: 1.0%, Code F.

D. 0.1%, Code B.

Temperature Coefficient:
Military Code C = 0 + 50PPM/°C.

e E = 0+ 25PPM/°C.

: M=1.0%. P=0.1%.

S = 0.001%.

Operating Temperature Range: - 65°C

(See Derating Curve.)

MECHANICAL SPECIFICATIONS

RNR = Solderable leads.
RNN = Weldable Leads.

120

100

80

60

40

20

% OF RATED POWER

AMBIENT TEMP. DEG. CENTIGRADE

Dimensions shown are maximum allowable per MIL-R-55182. A B (o] D E APPROX.
MILITARY CL to CL* LENGTH DIAMETER WEIGHT
STYLE LENGTH DIAMETER (Max.) (+.125[3.18]) | (+.002[.051]) (Grams)
RNR55 .250 + .031 .109 £ .031 379 1.50 .025 314
|4—— ¢ —>| RNN55 -.046 | [2.77 £.787] [9.63] [38.10] [.635]
[6.35 +.787
-1.17]
RNR57 281+ .062 | .155%.015 467 1.25 .020 317
I4—— A—>i<— D—> RNN57 [7.14 +1.57] | [3.94 + .381] [11.86] [31.75] [.508]
RNR60 .375 £ .062 125 +.040 .561 1.50 .025 .485
RNN60 [9.53 + 1.57] -.031 [14.25] [38.10] [.635]
[3.18 + 1.02
-.787]
RNR65 6.25 +.031 188 +.062 .780 1.50 .025 .950
RNN65 -.094 -.031 [19.81] [38.10] [.635]
[15.88 +.787 | [4.78 +1.57
-2.39] -.787]
RNR70 .750 + .125 .250 +.078 .939 1.50 .032 1.30
RNN70 -.062 -.031 [23.85] [38.10] [.813]
[19.05 +3.18 | [6.35+1.98
* CL to CL is Clean Lead to Clean Lead. -1.57] -.787]
[125°C| RNR55 RNR60, RNR65, RNR70
\\ — Date Code, Characteristic — Source Code
N — Resistance Code —_ Date Code, JAN
\\ — Tolerance, FR, Terminal, JAN — Style, Terminal, (60/65/70)
\\ — Manufacturer ldentification and Characteristic
N K_ — Resistance Code, Tolerance, FR
50 70 90 110 130 150 170

NOTE: ANGSTROHM PRECISION, INC., is marketed through
Dale Electronics, Inc., Film Division, Norfolk, Nebraska

RNR 55 C 2152 B R
MILITARIY STYLE SIZE CHARACTERISTIC RESISTANPE VALUE TOLERANCE FAILURE RATE
RNR 55=1/10watt 60=1/8watt| (HERMETICALLY SEALED) [Tt ihree digits are significant.
RNN 57 =1/8 watt 65 = 1/4 watt Last digit specifies the number of
70 = 1/2 watt zeros to follow.
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A COMPANY OF

MODEL SMH
Metal Film Resistors ANGSTROHM

Industrial, Hermetically Sealed
Surface Mountable, MELF Resistors

FEATURES

e Aithough not Military Qualified, the SMH is
designed to meet the electrical performance POWER RATING MAXIMUM  RESISTANCE
of MIL-R-10509 and MIL-R-55182 . (Watts) WORKING ~ RANGE (Ohms)

’ ¢ Excellent long term stability and high frequency |MODEL 70°C  125°C  VOLTAGE  (Min) (Max.)

performance , SMHS5 155 1/10 200 10 121M

* Hermetically sealed construction

« Very low noise SMH60 1/4 1/8 250 10 2.49M

ELECTRICAL SPECIFICATIONS
Resistance Range: 10 ohm to 2.49 Megohm.

[Numbers

Resistance Tolerance: *.05%, +.1%, * .25%, * .5%, + 1%. [ :l O in brackets

l | indicate
|<—— A —»I B —» <— millimeters]

Temperature Coefficient. + 25PPM/°C, + 50PPM/°C, + 100PPM/°C.

Contact factory for special TCRs.
Power Rating: 1/5, 1/4 watt at 70°C. A B APPROXIMATE
Voltage Coefficient: 5PPM/V maximum. MODEL (Max.) (Max.) WEIGHT (Grams)
Dielectric Strength: 450 VAC. SMH55 .335[8.50] 124 [3.17] # 200
SMH60 511[12.99]  .164[4.18] - .520

Insulation Resistance: 50,000 Megohm (minimum).

A COMPANY OF

THE ANGSTROHM FAMILY A
Of Metal Film Resistive Products ANGSTROHM

Resistors - Hermetically Sealed and Conformal Coated
Resistor Networks - High Precision

MODELS H55, H57, H60, H65, H70 | ELECTRICAL SPECIFICATIONS
Metal Film Resistors Resistance Range: 10 ohm to 7.5 Megohm.

/@/ Excellent High Frequency Performance | Resistance Tolerance: Tolerances to
- * | and a Hermetic Glass Enclosure whichis | +0.05%. Special TCRs, contact factory.

Impervious to Harmful Environments Power Rating: 1/10 watt thru 1/2 watt.
MODELS C50, C55, C60, C65, C70 | ELECTRICAL SPECIFICATIONS

Metal Film Resistors Resistance Range: 10 ohm to 7.5 Megohm.
Excellent High Frequency Performance, | Resistance Tole(ance: Tolerances to
Excellent Long Term Stability and + 0.05%. Special TCRs, contact factory.
a very Low Noise Level Power Rating: 1/20 watt thru 1/2 watt.

RESISTOR NETWORKS
Angstrohm's high precision resistor networks provide design engineers with the
flexibility to package several resistors in a small space while maintaining tight
resistance ratio matching, close tolerance coefficient of resistance tracking and
minimum temperature gradients between resistors. Models are available in a wide
variety of body styles and ranges.

MATCHED SETS

Angstrohm offers matched sets which provide an economical method of achieving a resistive matching in a critical circuit without resorting
to networks. Angstrohm hermetic or non-hermetic discrete metal film resistors (2 - 20 or more) are matched to the customer's exacting
specifications: The matched set is supplied in a single package. Resistance Values: 10Q to 7.5MQ. Resistance Tolerances: +.05% to
1.0%. Resistance Match: .01% to 1.0%. T. C.: + 25PPM/°C. Contact factory for complete details.

IMPROVED PERFORMANCE TESTING

Angstrohm metal film resistors are designed and manufactured to the most demanding quality standards and highest reliability levels
possible. Our resistors are used in military aircraft, missiles and aerospace programs which demand the most exacting specifications and
highest levels of reliability. Angstrohm has the facilities and capabilities to supply product to these specifications by employing improved
performance testing. Contact factory for complete details.

ANGSTROHM Precision, Inc., is marketed through Dale Electronics, Inc., Film Division, Norfolk, Nebraska.
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MODEL CMF

Metal Film Resistors
Military, MIL-R-10509 Qualified, Type RN
Military, MIL-R-22684 Qualified, Type RL

FEATURES
¢ Very low noise

¢ Very low voltage coefficient

e Controlled temperature coefficient

e Excellent high frequency characteristics
¢ Flame retardant epoxy coating

A COMPANY OF
VIISHAY

DALE,

MAXIMUM DALE MILITARY APPROVED VALUE RANGE (Ohms)

WORKING MIL-R-10509 MIL-R-22684
MODEL VOLTAGE CHARACTERISTIC D CHARACTERISTIC C CHARACTERISTIC E
CMF-50 200 — 10-100k 10-100k - —
CMF-55 200 10-301k 49.9-100k 49.9-100k -
CMF-07 250 — — — 51-150k
CMF-60 300 10-1M 49.9-499k 49.9-499k —
CMF-20 350 — — — 4.3-470k
CMF-65 350 10-2M 49.9-1M 49.9-1M —
CMF-70 500 10-2.49M 24.9-1M 24.9-1M —

Dale Commercial Value Range: Extended resistance ranges are available in commercial equivalent types. Consult factory.

MECHANICAL SPECIFICATIONS

Terminal Strength: 5 pound pull test for CMF-07 and
CMF-20; 2 pound pull test for all others.

Solderability: Continuous satisfactory coverage when
tested in accordance with MIL-R-10509 and MIL-R-22684.

MATERIAL SPECIFICATIONS

Core: Fire-cleaned high purity ceramic.

Element: Nickel-chrome alloy.

Coating: Flame retardant epoxy, formulated for superior
moisture protection.

Termination: Standard lead material is solder-coated
copper, solderable and weldable.

ENVIRONMENTAL SPECIFICATIONS

General: Environmental performance is shown in the
table below. Test methods are those specified in
MIL-R-10509 and MIL-R-22684.

Shelf Life: Resistance shifts due to storage at room
temperature are negligible.

APPLICABLE MIL-SPECIFICATIONS

MIL-R-10509 and MIL-R-22684: The CMF models meet or exceed
the electrical, environmental and dimensional requirements of
MIL-R-10509 and MIL-R-22684.

Noise: Dale® metal film resistors have exceptionally low noise level.

Average for standard resistance range is 0.10 micro-volt per volt
over a decade of frequency, with low and intermediate resistance
values typically below 0.05 micro-volt per volt.
Voltage Coefficient: Maximum voltage coefficient is 5SPPM per
volt when measured between 10% and full rated voltage.
Dielectric Strength:
450 VAC for CMF-50, CMF-55 and CMF-60.
500 VAC for CMF-07.
700 VAC for CMF-20.
900 VAC for CMF-65 and CMF-70.
Insulation Resistance: 10,000 Megohm minimum dry;
100 Megohm minimum after moisture test.

[Numbers in brackets indicate millimeters]

1.50 +.125 )
[38.10 + 3.18]'*] A ’ [ Y
Y
e
MAX. B
MODEL A B C (Max.) D
CMF-50 .150 +.020 .065 £.015 244[6.20] | .016£.002
[3.81+.508] | [1.65+.381] [.406 + .051]
CMF-55 .240 £ .020 .090 £ .008 .278 [7.06]* .025 +.002
[6.10+.508] | [2.29 +.203] [.635 +.051]
CMF-60 344 + 031 145+ .015 | .425[10.80] | .025<.002
[8.74+.787] | [3.68 +.381] [.635 + .051]
CMF-65 562 +.031 .180+.015 | .687[17.45] | .025+.002
[14.27 + .787] [4.57 + .381] [.635 +.051]
CMF-70 562 + .031 .180+.015 | .687[17.45] | .032+.002
[14.27 + .787] [4.57 + .381] [.813 +£.051]
CMF-07 .240 £ .020 .090 £.008 .278 [7.06] .025 £+ .002
[6.10 + .508] [2.29 + .203] [.635 + .051]
CMF-20 .375 +.040 145+.015 | .425[10.80] | .032+.002
[9.53+1.02] | [3.68+.381] [.813 +.051]

*.290 [7.37] for + .25% and + .1% resistance tolerances.

COMMERCIAL 10509 TEMPERATURE TEMPERATURE
T.C. CODE MIL. CHAR. COEFFICIENT RANGE

T-1 D 0+ 100PPM/°C  -55°Cto + 175°C
T-2 Cc 0 + 50PPM/°C -55°C to + 175°C
T-9 E 0 + 25PPM/°C -55°C to + 175°C
T-00 MIL-R-22684 0+200PPM/°C -55°C to + 150°C
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MODEL CMF

MIL-R-10509
REQUIREMENT CHARACTERISTIC D CHARACTERISTIC C CHARACTERISTIC E
RN50 CMF-50 CMF-50 CMF-50 —
RN55 CMF-55 CMF-55 CMF-55 —
RN60 CMF-60 CMF-60 CMF-60 —_
RN65 CMF-65 CMF-65 CMF-65 —
RN70 CMF-70 CMF-70 CMF-70 —
RLO7 — — — CMF-07
RL20 — — — CMF-20
Mil. Temp. Coefficient + 200-500PPM + 50PPM +25PPM +200PPM
Applicable T.C. Code T-1 (100PPM), T-0 (150PPM) T-2 (50PPM) T-9 (25PPM) T-00 (+ 200PPM)
POWER RATING at 70°C at 125°C at 125°C at 70°C
RN50 — 1/20 Watt 1/20 Watt —
RN55 1/8 Watt 1/10 Watt 1/10 Watt —
RN60 1/4 Watt 1/8 Watt 1/8 Watt —
RN65 1/2 Watt 1/4 Watt 1/4 Watt —
RN70 3/4 Watt 1/2 Watt 1/2 Watt —
RLO7 — — - 1/4 Watt
RL20 — — — 1/2 Watt
TEST MIL. MAX. MIL. MAX. MIL. MAX. MIL. MAX.
Thermal Shock +0.50% AR +0.25% AR +0.25% AR +1.00% AR
Short Time Overload +0.50% AR | +0.25% AR +0.25% AR +0.50% AR
Low Temperature Operation +0.50% AR +0.25% AR +0.25% AR +0.50% AR
Moisture Resistance +1.50% AR +0.50% AR +0.50% AR +1.50% AR
Shock +0.50% AR +0.25% AR +0.25% AR +0.50% AR
Vibration +0.50% AR +0.25% AR +0.25% AR +0.50% AR
Load Life +1.00% AR +0.50% AR +0.50% AR +2.00% AR
Dielectric Withstanding Voltage +0.50% AR +0.25% AR +0.25% AR +0.50% AR
Effect of Solder +0.50% AR +0.10% AR +0.10% AR +0.50% AR

D

MILITARY QUALIFIED The increase in resistor Dale CMF resistors have an operating
MIL-R-10508 MIL-R-22684 | | surface temperature due to | |temperature range of - 65°C to + 175°C. They
WATTAGE |  70°C (D) 125°C (C&E) 70°C rated load is shewn in the must be derated according to the following
1/20 — CMF-50 (RN50) — chart below. Resistor curves:
temperature = heat rise +
110 - CMF-55 (RN55) _ ambient temperature. @ 120
1/8  |CMF-55 (RN55) | CMF-60 (RN60) — 100 g 100 04;704,,(
o D
1/4 CMF-60 (RN60) | CMF-65 (RN65) | CMF-07 (RL07) e % > &, ,;‘;1,05 %2%
w60 N 3 09 %
1/2  |CMF-65 (RN65) | CMF-70 (RN70) |CMF-20 (RL20) | | 80 E 0 \% ”4%@ "v%
34 |CMF-70 (RN70) — — 5 . N N%
NOTE: Commercial equivalents of military styles are available with higher w60 & 0 \
power ratings. Consult factory. g 50 70 % 110 130 150 170
E 3/4W AMBIENT TEMP. DEG. CENTIGRADE
&40 = =
T 1/2W
172w
oW
Dale CMF resistors have two power ratings depending mw] |
on operating temperatures of 70°C and 125°C. Both are o] [vawl |4V — RN, per MIL-R-10509
based on a maximum AR of .5% in 1,000 hour load life. 0 — RL, per MIL-R-22684
CMF-55 CMF-60 CMF-65
CMF-07 CMF-20 CMF-70

RN 60 D 3483 F
MIL. TYPE SIZE CHARAC'TERISTIC VAI'_UE TOLERANCE
| '
Per MIL-R-10509
er 50 65 E =+ 25PPM/°C First three digits are significant figures. B=%+.1%
55 70 C =+ 50PPM/°C Last digit specifies the number of zeros C=+ .25%
60 D = + 200PPM/°C to follow. (348 kilohm illustrated.) Dot 5%
- 500PPM/°C F=%£1%
RL 07 S 471 J
MIL. TYPE SIZE LEAD VALUE TOLEITANCE
l
Per MIL-R-22684 07 S = Solderable First two digits are significant figures. G=+2%
20 Last digit specifies the number of zeros J=+5%
to follow. (470 ohm illustrated.)
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MODELS NE, NC, CT, NA
Metal Film Resistors
Military, MIL-R-10509, Qualified, Type RN, Precision

FEATURES

¢ | ow noise and low inductance characteristics

‘A COMPANY OF

* Blue epoxy encapsulation over moisture resistant polyimide varnish undercoat

¢ Special marking available

¢ Controlled Temperature Coefficient: + 25, + 50 and £ 100PPM/°C

¢ Excellent high frequency characteristics

* Low voltage coefficient

¢ These resistors are provided with high purity copper leads in accordance with
MIL-STD-1276. Two.solder finishes are available: Electroplated 60/40
solder and hot dipped 60/40 solder,

MILITARY INDUSTRIAL RESISTANCE TEMPERATURE
DALE | MIL-R-10509 VOLTAGE VOLTAGE RANGE STANDARD | COEFFICIENT
MODEL TYPE 70°C | 125°C | RATING | 70°C | 125°C | RATING (Ohms) TOLERANCE PPM/SC
NE50 RNS0E — 120 200 174 178 200 10-499K 5, 1% 25
NE55 RNS55E — 1710 200 172 174 250 49.9-1M 1, 25, 5, 1% 25
NE60 RNGOE — 178 250 1 172 350 49.91M 1, 25, 5, 1% 25
NE65 RNG5E — 14 300 1 112 350 49.9-1M 1, .25, 5, 1% 25
NC50 RN50C — 1720 200 174 178 200 10-499k 5, 1% 50
NC55 RN55C — 110 200 172 174 250 49.9-1M 1, 25, 5, 1% 50
NC60 RN60C — 1/8 250 1 1/2 350 49.9-1M 1,.25,.5,1% 50
NC65 RN65C - 174 300 1 172 350 49.9-1M 1, 25, 5,1% 50
CT50 - — — - 74 8 200 2-499K 1% 100
CT55 RN55D 178 —_ 200 172 174 300 10-1M 1% 100
NAG60 RN60D 1/4 — 300 1 1/2 350 10-1M 1% 100
NAG5 RNG5D 172 174 350 1 72 350 49.91M 5% 100

10-2M 1%

1.50 +.125
+ |€¢—— A ——>|<¢— [38.10+3.18] —»|

Y

!

DALE MIL-R-10509
MODEL TYPE A B D
NE50 RN50E 145 £ .015 [3.68 * .381] .066 + .008 [1.68 + .203] .016 [.406]
NE55 RN55E 245 + 030 [6.22 + .762] .088 £ .010 [2.24 + .254] .025 [.635]
NEG0 RNGOE 375 + .025 [9.53 + .635) 135 +.020 [3.43 + .508] 1025 [.635]
-.040 -1.02] - .005 127]
NE65 RNG5E 560 + .030 [14.22 + .762) 190 +.007 [4.83 + .178] 1025 [.635]
-.015 381]
NC50 RN50C 145+ 015 [3.68 + .381] .066 % .008 [1.68 % .203] 1016 [.406]
NC55 RN55C 245 + .030 [6.22 + .762] .088 +.010 [2.24 + .254] 1025 [.635]
NC60 RN60C 375 + .025 [9.53 + .635] 135 % .020 [3.43 + .508] 025 [.635]
-.040 -1.02] ©..005 127]
NC65 RNG5C 560 +.030 [14.22 £ .762] 190 £ .007 [4.83 + .178] 025 [.635]
© 015 381]
CT50 - 145 +.015 [3.68 + .381] .066 % .008 [1.68 + .203] .016 [.406]
CT55 RN55D 235 + .020 [5.97 + .508] .090 + .008 [2.29 + .203] 025 [.635]
NAB0 RN60D 1355 + .020 [9.02 £ .508] .148 + .000 [3.76 + .000] 1025 [.635]
-.023 584]
NA65 RN65D 554+ .021 [14.07 533 190 + .007 [4.83 + .178] .025 [.635]
-.015 381]
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MODELS NE, NC, CT, NA

THERMAL | SHORT TIME | LOW TEMP. | MOISTURE 1%3(;\ 3OLIIJFHFS TERMINAL EFFECT

DALE |MIL-R-10509 | SHOCK OVERLOAD | OPERATION | RESISTANCE | SHOCK VIBRATION | MIL RATING | STRENGTH D.W.V. SOLDER HEAT
MODEL TYPE AR MAX. +% | AR MAX. +% | AR MAX. £% | AR MAX. =% | AR MAX. % | AR MAX. £% | AR MAX. % | AR MAX. +% | ARMAX. +% | AR MAX.+%
NE50 RNS0OE 0.1 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1
NE55 RN55E 0.1 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1
NEG0 RN60E 0.1 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1
NE65 RN65E 0.1 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1
NC50 RN50C 0.25 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1
NC55 | RN55C 0.1 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1
NC60 RN60C 0.1 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1
NC65 RN65C 0.1 0.1 0.1 0.5 0.05 0.05 0.5 005 | 0.05 0.1
CT50 — 0.25 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1
CT55 RN55D 0.25 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1
NA60 RN60D 0.25 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1

1.0*
NA65 RN65D 0.25 0.1 0.1 0.5 0.05 0.05 0.5 0.05 0.05 0.1

1.0

*Commercial load life rating.

E 125°C

2 100 feg

g AN -

? =0 |'_'] Company name
I~ 125°C| N | .

g e \(_CHAR c[& TJ._ — MIL designation
g 4 {CHAR. D * A

o . N

i 20 \‘ e — Value

S 0 L L] | fesee NNNT T — Tolerance & JAN

70 9 110 130 150 170 190 210
AMBIENT TEMP. DEG. CENTIGRADE

RN 55 E 1002 F
MODEL CASE SIZE TEMPERATURE VALUE TOLERANCE
COEFFICIENT
|
Fixed Film 50 E = + 25PPM/°C 3 significant Bt 1% *
Precision 55 C = + 50PPM/°C figures plus C+ 256%*
Resistor 60 D = + 200PPM/°C multiplier or D+ .5%
(QPL to 65 - 500PPM/°C number of F+£1%
MIL-R-10509) zeros to follow.

* Available only in Characteristic E and C ( £ 25 and + 50PPM/°C).

NE 55 100 +1%
MODEL CASE SIZE VALUE TOLEFl{ANCE

NE = + 25PPM/°C 50 1%

NC = + 50PPM/°C 55 + .25%

NA =+ 100PPM/°C 60 + 5%

CT =+ 100PPM/°C 65 +1%
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MODELS CT, C, FP
Metal Film Resistors
Military, MIL-R-22684 Qualified, Type RL
Semi-Precision

FEATURES
¢ All models except CT3 and FP60 (industrial) QPL to MIL-R-22684
e Electroplated tin-lead solder finish leads
* RLO7S, FP60, C6 and CT3 have blue epoxy insulation

* FP32 and FP42 have light blue ceramic cured paint insulation
* Semi-Precision resistors combine long-term stability with low

v

inductance, low noise and low cost

purpose usage

A COMPANY OF
I S HAY

DALE,

¢ [deal for preamplifiers, RF and IF circuits and other general

WATTAGE RATING
EQUIV. MILITARY INDUSTRIAL RESISTANCE TEMPERATURE

DALE MIL-R-22684 VOLTAGE VOLTAGE RANGE STANDARD COEFFICIENT
MODEL TYPE 70°C 125°C RATING 70°C | 125°C RATING (Ohms) TOLERANCE PPM/°C
CT4 RLO7S 1/4 - 250 12 1/8 300 10-1M 1,2,5% 100

Cé RL32S 1 - 500 - 12 500 10-2M 1,2,5% 100

CT3 — — — — 1/4 1/8 200 1-499k 2,5,10% 100

FP32 RL32S 1 - 500 — - - 10-1M 2,5,10% 100
FP42* RL42S* 2 — 500 — — — 10-1.5M 2,5,10% 150

FP60 — — — 350 1/2 12 350 10-1M 1,2,5% 100

* Available in RL42TX.

<« A —>

1.50 +.125
|€— [38.10+3.18] —

v

1

DALE MIL-R-22684

MODEL TYPE A B D

CT3 - 145 +.015[3.68 + .381] .066 +.008 [1.68 + .203] .016 [.406]*

CT4 RLO7S 235 +.020 [5.97 + .508] .090 +.008 [2.29 + .203] .025 [.635]

Cé RL32S .554 +.021 [14.07 + .533] .190 +.007 [4.83 + .178] .040 [1.02]
-.015 -.381]

FP32 RL32S .560 +.030 [14.22 + .762] .190 +.007 [4.83 + .178] .040[1.02]
-.015 -.381]

FP42 RL42S .687 +.031 [17.45 + .787] .300 +.020 [7.62 + .508] .045 [1.14]

FP60 — .355 +.020 [9.02 + .508] .148 + .000 [3.76 +.000] .032 [.813]

-.023

- .584]

*.020 [.508] also available.

THERMAL | SHORT TIME | LOW TEMP. | MOISTURE 1%)26\ aCIJ.IIJFRES TERMINAL EFFECT
DALE |MIL-R-22684| SHOCK OVERLOAD | OPERATION |RESISTANCE| SHOCK VIBRATION | MIL RATING | STRENGTH D.W.V. | SOLDER HEAT
MODEL TYPE  |AR MAX. + %[ AR MAX. + % | AR MAX. £ % | AR MAX. + % | AR MAX. + % | AR MAX. + % | AR MAX. + % [AR MAX. +% |AR MAX. £%| AR MAX.+%
CT4 RLO7S . 0.25 0.25 0.25 0.5 0.1 0.1 0.5 0.1 0.1 0.1
Cé RL32S 0.25 0.25 0.25 0.5 0.1 0.1 2.0 0.1 0.1 0.1
CT3 — 0.25 0.50 0.25 0.5 0.1 0.1 1.0 0.2 0.1 0.1
FP32 RL32S 1.0 0.50 0.50 15 0.5 0.5 2.0 0.5 0.5 0.5
FP42 |. RL42S* 1.0 0.50 0.50 1.0 0.5 0.5 2.0 0.5 0.5 0.5
FP60 —_ 0.5 0.50 0.50 1.0 05 0.5 1.0 0.5 0.5 0.5

* Available in RL42TX.
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MODELS CT, C, FP

o |

w

= 100 170°C }

o

& 80

i

E 60

o 40

[’y e
o 20 b }-150°C
®

0 50 70 920 110 130 150 170
AMBIENT TEMP. DEG. CENTIGRADE

MILITARY

5 Band, MIL-R-22684
First significant figure ~ Second significant figure
_
White band,
s 1-1/2 times size
Mulitplier Tolerance solderable
INDUSTRIAL
1% Tolerance Parts are marked with 5 color bands. 2, 5 and 10% Tolerance Parts are marked with 4 color bands.
5 band, EIA Standard RS 196. 4 band Industrial, EIA Standard.
First significant figure Second significant figure First significant figure  Second significant figure
—
Tolerance,
Third significant figure X 1-1/2 times size Multiplier ~ Tolerance
Multiplier

MULTIPLIER

SIGNIFICANT FIGURES (Number of zeros to follow) TOLERANCE
Black =0 Green =5 Black = None Brown = +1%
Brown =1 Blue =6 Brown =0 Red =1+2%
Red =2 Violet =7 Red = 00 Gold = +5%
Orange =3 Grey =8 Orange = 000 Silver = +10%
Yelow =4 White =9 Yellow = 0000 No Band = +20%

Green = 00000

Blue = 000000

Gold = X1

Silver = X.01

RL 07 S 104 G
MODEL SIZE SOLDERABLE LEAD VAI}_UE TOLERANCE
07 First 2 digits are G=+2%
32 significant figures, J=%5%
42 third digit is the
multiplier.

cT 4 100k 2%
MODEL SIZE VA||_UE TOLERANCE
cT 3 32 100k = +1%
FP 4 42 100,000 ohm +2%
6 60 +5%
+£10% \
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A COMPANY OF

MODELS FP1IZP, 1P, 2P, 3P, 69P
Metal Film Resistors
Pulse Withstanding Protective

FEATURES

* Special Dale® design provides lightning withstand characteristics
along with resistor functionality

e A thicker tin oxide power film system provides lightning surge
absorption capabilities

» Higher turns ratio and glass substrate provide sharper fusing
characteristic than the standard flameproof product line

e Protect against a variety of electrical hazards which can change or
destroy sensitive electronic equipment including high energy voltage
surges caused by power line anomalies (direct power crosses or
inductively coupled effects) and other momentary overvoltages

Pulse withstanding capabilities are value dependent.
Value above the cutoff value, shown below, will meet all the surge test requirements shown on page 129.

WATTAGE RATING RESISTANCE RANGE CUTOFF
MODEL @ 70°C (Ohms) TOLERANCE VALUE
FP1/2P 1/2 10-1M 1,2,5% 2k00
FP1P 1 10-1M 1,2,5% 1k00
FP2P 2 10-1.5M 1,2,5% 300R
FP3P 3 10-1M 1,2,5% 250R
FP69P 2 10-1M 1,2,5% 400R

B 1.50 +.125
¢ |[€—— A ——>|«— [38.10£3.18]

\

F t

MODEL A B D

FP1/2P 360 £ .020 [9.14 + .508] 138 +.012 [3.51 + .305] .032 +.002 [.813 + .051]
- .023 - .584]

FP1P 560 +.031 [14.22 + .787] 190 + .007 [4.83 + .178] .032 +.002 [.813 £ .051]
-.015 -.381]

FP2P 687 +.031 [17.45 £ .787) .300 + .020 [7.62 + .508] .032 + .002 [.813 £ .051]

FP3P .900 + .055 [22.86 + 1.40] .300 + .020 [7.62 * .508] 032 +.002 [.813 £ .051]

FP69P 516 +.021 [13.11 + .533] 225 +.012 [5.72 % .305] .032 +.002 [.813 + .051]

' o o o
70°C 25°C
g 100 I.I;.I 100 [25°C] Evlvj
3 N 8
g so & a0
'u‘j 0 NL[FP1P, FP2P, FP3P | @ 60 \\ [2w] }
E 40 C ! E 40 \\!FPespl,
o FP1/2P} o 20
= 2 T T B R [o.6W] | T~~~
0 5 100 150 200 250 300 0 50 100 150 200 250 300
AMBIENT TEMP. DEG. CENTIGRADE AMBIENT TEMP. DEG. CENTIGRADE
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MODELS FP1/2P, FP1P, FP2P, FP3P, FP69P

Lightning pulse wave forms are defined by three number

* Maximum time to reach peak voltage level (typically
10 u seconds).

* Minimum time for voltage to decrease to half value.

* The peak voltage level.

Three examples are shown below.

1600
1200
[
-
a3 800 F==F=
e '."\
H
400 n
TN
'
H

200 600 1000
1 SECONDS

10 by 160 — 1500 Volts FCC — Longitudinal Surge

—

200 600 1000
u SECONDS
10 by 560 — 800 Volts FCC.— Metallic Surge

1600
1200
»
: 800
o
= bonf-ad hﬁ.&
400
'
'
'
0 o 4
200 600 1000
1 SECONDS
10 by 1000 — 1000 Voits REA — Current Surge

— Company name

— Value

— Tolerance

— Style and case size

— Date code (year/week)

These graphs show the relationship between resistance value and
pulse withstanding voltage for FP1/2P thru FP3P using a 1.0%
resistance shift after 10 pulses as the figure of merit. The stable
operating region of each package is on the right side of the
appropriate line.
10 x 160 p SECONDS
1750
Fpap| [FP2p | |[FPe9P]
1500 , p
?
1250 / d '
// E1 P //
@ 1000 / L
3 / 4/
9 750
500
FP1/2P
250 /] (1500 at 2 kilohm) }
0
100 300 500 700 900
RESISTANCE (OHM)
10 x 560 ;1 SECONDS
1750
l [FP2p] | [FPesp] |
1500 FP3P] {FP1P}H—
1250
"4 4
9 1000 / / / {FP1/2P
5 ys4hksd
9 750 / /
> / / >
500 / >
250 7
0
100 300 500 700 900
RESISTANCE (OHM)
10 x 1000 ;1 SECONDS
1750 l I
1500 FP3P .- I
—4 [Eeser]
1250 — e
e o | | L] L
3 , /)t ]
Y 50 ( >
00 < L~ [FPi/2P]
5
T
250
0
100 300 500 700 900
RESISTANCE (OHM)

FP2P 1k00 +1%
MODEL VAII_UE TOLERANCE
FP1/2P 1k00 = 1000 ohm +1%
FP1P +2%
FP2P : +5%
FP3P
FP69P
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MODELS CMF-55-39 and CMF- 60-64
Metal Film Resistors
Special Purpose, Fusible, Flameproof

ELECTRICAL SPECIFICATIONS
Resistance Range: 5 ohm to 10 kilohm.
Resistance Tolerance: * 1%.

Temperature Coefficient: (- 65°C to + 165°C)
+ 100PPM/°C.

Power Rating: CMF-55-39 = 1/4 watt at + 70°C,
CMF-60-64 = 1/2 watt at + 70°C (Derate linearly from
rated power at + 70°C to zero power at + 165°C).

Maximum Flame Test Voltage:
CMF-55-39 = 350 V RMS or DC.
CMF-60-64 = 500 V RMS or DC.

Insulation Resistance: 10,000 Megohm.

Operating Temperature Range: - 65°C to + 165°C.

24

22

20

FUSING TIMES (Seconds)
I

A COMPANY OF

FEATURES

* Special filming and coating processes

e Fusible - Circuit protection in case of other component
failure

¢ Flameproof - Meets EIA RS-325, will not flame when
overloaded

[Numbers in brackets indicate millimeters]
1.50 +.125 < A R
r_[sa .10+ 3.18] I | Y
' ¥
T X
«—— C MAX. —>] D
B
MODEL A B C (Max.) D
CMF-55-39 .240 + .020 090+ .008 .278 [7.06] .025 +.002
[6.10 +£.508] | [2.29 £.208] [.635 +.051]
CMF-60-64 | .370*.035 .145 +.010 .425[10.80] .032 £.002
[9.40 £ .889] | [3.68 +.254] [.813 +.051]

— Dale

— Value

— Tolerance
— Date code

10 \ [CMF-60-64] CMF-55-39 1000 F T-1
\ \ E MODEL VALUE TQ!__ERANCE TEMPERATURE
8 -
\ \\ | COEFFICIENT
6 -
\ CMF-55-39 = | | First three digits | | F =+ 1%] [ T-1 = + 100PPM/C
4 _@ﬁf \\ 1/4 watt size | | are significant L
2 N . ~ CMF-60-64 = | | figures. Last
. it o 1/2 watt size | | digit specifies the
number of zeros
5 10 15 20 25 30 35 to foljow
APPLIED POWER (Watts) ( 00 ohm
) illustrated.)
}
T”
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| MODEL R-1C-16A
Metal Film Resistor Networks

Discrete, Special Purpose, Dual-In-Line
Molded, Schematic - Isolated

FEATURES

* 16 pin package

¢ Designed to combine
precision metal film
resistor performance
with advantages of
network packaging

+ 50PPM/°C (H), + 100PPM/°C

A COMPANY OF

v

I S HAY

DALE,

ELECTRICAL SPECIFICATIONS
Resistance Range: 10 ohm to 604 kilohm.
Resistance Tolerance: +0.1%, + 0.25%, +0.5%, + 1.0, £ 2.0%.
Resistance Temperature Coefficient: + 10PPM/°C (B), £ 25PPM/°C (J),

(K).

Resistor Power Rating: 0.2 watts at 70°C.
Package Power Rating: 1.6 watts at 70°C (derated to 0 at 125°C).

Pin —
No. 1

.860 [21.84] Y
MAX.
155 +.005 180 [4.57] >« .016+.003
16 9|275:.010 [3.94%.381) 1 § MAX. [0.41 + .076]
o [6.99 +.254] ¢ i I DIA.
.074+ .005 | .100 £ .010 [2.54 + .254] .320 +.020
1 8 4 [1.88+ 1271 > & > < Non-Accumulative [8.13 + .508]

— Dale

— Model

— Value code

— T.C. code

— Tolerance code
— Date code

— Dot for pin one

A 1000*

R-1C - 16 J B___
TYPE NUMBER OF PINS SCHEMATIC VALUE T.C. TOLERANCE
1 |
- First 3 digits represent significant B=%+0.1% F=%+1.0%
For values less than 100 ohm, figures, the last digit specifies the C=+025% G=%20%
point.
Eg: 10 ohm is 10R0; 25.2 ohm is 25R2. number of zeros to follow. D=+0.5%

MODELS R-4C and R-5C '
Metal Film Resistor Networks

A COMPANY OF
S HAY

DALE,

Discrete, Special Purpose, Single-In-Line
Molded, Schematics - Isolated or Pin One Common

<—— R-5C-8A —>|

~<«—R-4C-6A —>|

o

123 45678

«~—— R-5C-8B ———
<«—R-4C-6B —>~|

[TITT1T]

FEATURES
* 6 or 8 pin package
¢ Designed to combine

precision metal film

resistor performance
with advantages of
network packaging

ELECTRICAL SPECIFICATIONS

Resistance Range: 10 ohm to 604 kilohm. _

Resistance Tolerance: *+0.1%, + 0.25%, *0.5%, £ 1.0.

Resistance Temperature Coefficient: + 10PPM/°C (B), £ 25PPM/°C (J), .
+ 50PPM/°C (H), £ 100PPM/°C (K).

Resistor Power Rating: 0.1 to 0.2 watts at 70°C.

Package Power Rating: 1 watt at 70°C (derated to 0 at 125°C).

R-4C-6A, R-4C-6B R-5C-8A, R-5C-8B
.100 [2.54] 100 [2.54]
580 +.010 .780 +.010
000 1473+ 2547 aalng o0 | M9.81+.250) > I+
£.010 \ : X
22 340 £.010 340 +.010
-254] Jlosas 25 ' [8.64 + 254]
¥ . : LY
. " ” A L03sL914] i | | 036 [.914] i ‘
Ref. SYM. ! |« ¥ | REF. SYM. > <
—| | >l > | -l
.038 +.005 . .038 +.005
.100+.010  [.965 +.127] .016 +.003 -100 £.010 [.965 +.127] .016 +.003
[2.54 + .254] [.406 + .076] [2.54 = .254] [-406 +.076]
Non-Accumulative DIA. Non-Accumulative DIA.

— Dale

— Model

— Value code
—T.C. code

— Tolerance code
— Pin one indicator

R-4C - 6 B 1000* B B
TYPE NUMBER OF PINS SCHEMATIC VALLUE T.C. TOLEI?ANCE
* First 3 digits represent significant B=+0.1% F=+1.0%
e e o T ey PO, figures, the last digit spedifies the C=%0.25% G=1t20%
Eg: 10 ohm is 10R0; 25.2 ohm is 25R2. number of zeros to follow. D=+0.5%
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MODEL RNX

Metal Oxide Resistors
High Voltage, Special Purpose

FEATURES

A COMPANY OF

e For oil bath or open air operation
e Low T.C.: + 200PPM/°C standard. + 100PPM/°C, + 50PPM/°C available.

* Tolerance: + 1% standard to 1 Gigohm. + 5% above 1 Gigohm.
+ 0.5% available in 50PPM/°C only. Special tolerances and/or T.C.
matching available upon request.

WATTAGE RATING* VOLTAGE RESISTANCE (Ohms)**

MODEL 25°C 70°C 125°C RATING M K H N*+*

RNX-1/4 5 .36 .25 750 V 1k-100M 1k-100M 1M-22M 100-100k
RNX-3/8 1.0 .72 .50 1.5KV 1k-1G 1k-100M 1M-50M 100-100k
RNX-1/2 1.2 .86 .60 2.0KV 1k-2.0G 1k-250M 1M-100M 100-100k
RNX-3/4 2.0 1.44 1.0 3.0KV 1k-3G 1k-500M 1M-100M 100-100k
RNX-1 25 1.80 1.25 4.0KV 1k-5G 1k-500M 1M-100M 100-1M
RNX-1-1/4 3.0 2.16 1.50 5.0KV 2k-10G 1k-500M — 100-1M
RNX-1-1/2 4.0 2.88 2.0 6.0KV 2k-10G 1k-500M — 100-1M
RNX-2 5.0 3.60 2.50 8.0KV 2k-10G 1k-500M — 100-1M

All resistance readings referenced at 100 VDC. Other voltages upon request.

* Increase wattagé by 25% for .032 [.813] diameter leads. ** For resistance values above and below those listed, contact factory. *** Non-inductive + 200PPM/°C T.C. only.

ELECTRICAL SPECIFICATIONS

Dielectric Strength: 750 VDC all styles.
Insulation Resistance: 10,000 Megohm minimum.
MECHANICAL SPECIFICATIONS

Terminal Strength: 5 pound pull test for all styles.

Solderability: Continuous satisfactory coverage when
tested in accordance with MIL-R-10509.

MATERIAL SPECIFICATIONS

Element: High temperature fired cermet film.

Core: High purity 96% alumina.

Coating: Flameproof silicone or flame-retardant epoxy.
Termination: Standard lead material is solder-coated

T.C. RANGE

M + 200PPM/°C -55°C to + 125°C
K + 100PPM/°C +25°Cto + 125°C
H + 50PPM/°C +25°C to + 125°C

[Numbers in brackets indicate millimeters]

copper. Solderable and weldable. <~ [;gﬂﬁ'ﬁi] | [%2321;%%21]
SPECIAL MODIFICATIONS | &,\)
1. Special preconditioning (power aging, temperature cycling, etc.) = =
to customer specifications. ‘L_ A _>ll _>| |<_ o ;313
2. Non-helixed resistors can be supplied for critical high frequency <~— B —> 13.56 f-ggjd
applications. (Non-inductive.) :
3. Maiched sets available.
4. Flameproof silicone coating available.
MODEL A B (Max.)
TEST MAX. AR (Typical Test Lots) RNX-1/4 290 + .020 [7.37 £ .508] 358 [9.09]
Short Time Overioad <+0.20% RNX-3/8 420 + 020 [10.67 + .508] 470 [11.94]
Moisture Resistance <£0.50% RNX-1/2 540 £ .020 [13.72 + .508] 595 [15.11]
Shock <+0.20% RNX-3/4 790 + .020 [20.07 + .508] 845 [21.46]
Vibration <+0.20% RNX-1 1.04 % .020 [26.42 + .508] 1.10[27.81]
Temperature Cycling <10.50% RNX-1-1/4 1.29 +.020 [32.77 + .508] 1.35 [34.16]
Load Life <£1.0% RNX-1-1/2 1.54 +.020 [39.12 + .508] 1.60 [40.51]
Dielectric Withstanding Voltage <+0.15% , RNX-2 2.04 +,020 [51.82 + .508] 2.10 [53.34]
Effect of Soldering <+0.10% * Available with .032 [.813] leads + .002 [.051].

132 DALE ELECTRONICS, INC., 550 High Street, Bradford, PA 16701-0930 * Phone (814) 362-5600 * Fax 814-362-5635

e



MODEL RNX
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-10
b N
g T - -
w “\ Eat=ot=
S 20 s o
& Y f
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—_ -3/4, 1
-1/4
-3/8

B
2

'
-
=
N

K M G T
KILO MEGA GIGA TERA
108 10° 10° 102
VALUE CODE VALUE CODE VALUE CODE VALUE CODE
1k 1k0 ™M 1MO0 1KM 1GO 1MM 1T0
5.5k 5k5 5.5M 5M5 5.5KM 5G5 5.5MM 5T5
9.99k 9k99 9.99M 9M99 9.99KM 9G99 9.99MM 9T99

o« 120

§ 10 [ 1] RNX-1/4 Other RNX

2 & S SILICONE — Company name — Company name

a ™~

g e — Value — Model

g 40

w5 ESOXY — Tolerance, T.C. — Value

o g

® 9 1| ™ — Tolerance, T.C.
25 75 125 175 225 — Date code

AMBIENT TEMP. DEG. CENTIGRADE

RNX-1/2 E 10k1 K
MODEL OPTIONAL VALUE TOLERANCE TEMPERATURE
CONSTRUCTION |
E = Epoxy K=110% M = + 200PPM/°C
N = Non-inductive J=+5% K =+ 100PPM/°C
P =.032"[813] G=1%2% H =+ 50PPM°C
Diameter leads F=+1%
D=+.5%
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MODEL ROX
Metal Oxide Resistors
High Voltage, Special Purpose

A COMPANY OF
VIiSsSHAY

FEATURES

e Low T.C.: + 200PPM/°C standard. + 100PPM/°C,
+ 50PPM/°C available.

* Tolerances: + 10%, £ 5%, £ 2%, + 1%
* For oil bath or open air operation

e Matched sets available

* Special testing available upon request

RESISTANCE RANGE (Ohms)
NON-INDUCTIVE

WATTAGE RATING* MAXIMUM T.C. = 200PPM/°C T.C. £ 100PPM/°C T.C. £ 50PPM/°C T.C. + 200PPM/°C
MODEL 25°C 70°C 125°C VOLTAGE Min. Max. Min. Max. Min. Max. Min. Max.
ROX-1/2 2.0 1.4 1.0 2.0KV 1k 1G 1k 100M 1™ 100M — —
ROX-3/4 3.0 2.16 1.5 5.0KV 1k 4G 1k 500M 1M 100M 100 1M
ROX-1 4.0 2.88 2.0 7.5KV 1k 5G 1k 500M 1M 100M 100 M
ROX-1-1/2 5.0 3.6 25 11.0KV 1.5k 7.5G 1.5k 500M ™ 100M 100 M
ROX-2 6.0 4.32 3.0 15.0KV 2k 10G 2k 1G M 500M 100 1M
ROX-3 10.0 7.2 5.0 22.5KV 3k 15G 3k 1G ™ 500M 400 10M
ROX-4 12.0 8.64 6.0 30.0KV 4k 20G 4k 1G M 500M 500 10M
ROX-5 16.0 11.62 8.0 37.5KV 5k 25G 5k 1G 1M 500M 500 10M
ROX-6 20.0 14.4 10.0 45.0KV 6k 30G 6k 1G ™M 500M 500 10M
* Wattage increases by 25% with .040" [1.02] lead. All resistance readings referenced at 100 VDC. Other voltages available on request. 1% not available above 10G.

ELECTRICAL SPECIFICATIONS
Insulation Resistance: 10" ohm minimum.
MECHANICAL SPECIFICATIONS
Terminal Strength: 10 pound pull test.

Solderability: Continuous satisfactory coverage when
tested in accordance with MIL-R-10509.

Styles N,Pand S

032 +.002
[.813 +.051] DIA.

%ﬁEEE{_W______Wrﬂ_*___i4‘}

Style P has .040 [1.02] diameter leads.

MATERIAL SPECIFICATIONS

Element: High temperature fired cermet film.

Core: High purity 96% alumina.

Coating: Flameproof silicone or flame-retardant epoxy.

Termination: Standard lead material is solder-coated.
copper. Solderable and weldable.

Style Y

.032 [.813] DIA. -« Cc > UNC #6-32 2B

:
!
=8

|<— 1.50 —>‘ !

o &

~< 150 |« A > .285£.010
[38.10] | B > [7.24 + .254] DIA. [38.10] .306 [7.77] MAX. DIA.
276 [7.01] MIN. DIA.
Style T unc#eazos | StyleZ |

~< c >

==

|-

.306 [7.77] MAX. DIA.
.276 [7.01] MIN. DIA. .150 [3.81] .270 +.010 [6.86 + .254]
STYLEN,P, S STYLET STYLE Y STYLEZ

MODEL A B c C (Max.) c
ROX-1/2 600 +.032 [15.24 + .813] 700 [17.78] NA NA NA
ROX-3/4 800 + .032 [20.32 + .813] 1900 [22.86] 1.168 £ .022 [29.72 £ .550] 1.05 [26.67] 780 + .022 [19.81 £ .559]
ROX-1 920 + .032 [23.37 £ .813] 1.02[25.91] 1.288 + .022 [32.77 + .550] 1.17[29.72] .900 + .022 [22.86 + .559]
ROX-1-1/2 1.55 + .032 [39.37 £ .813] 1.65 [41.91] 1.918 + .022 [48.77 £ .559] 1.80 [45.72] 1.53 + .022 [38.86 + .559]
ROX-2 2.05+ .032 [52.07 £ .813] 2.15 [54.61] 2418 022 [61.47 + .559] 2.30 [58.42] 2.03 £ .022 [51.56 £ .559]
ROX-3 3.05 + .032 [77.47  813] 3.15 [80.01] 3.418 + .022 [86.87 + .550] 3.30 [83.82] 3.03 % .022 [76.96 * .559]
ROX-4 4.05+.032[102.87  .813] 4.15 [105.41] 4418 022 [112.27 £ .559] 4.30 [109.22] 4.03 £ .022 [102.36 * .559]
ROX-5 5.05 £ .032 [128.27 + .813] 5.15 [130.81] 5.418 + .022 [137.67 * .559] 5.30 [134.62] 5.03 + .022 [127.76 % .559]
ROX-6 6.05 £ .032 [153.67 + .813] 6.15[156.21] 6.418 + .022 [163.07 + .559] 6.30 [160.02] 6.03 £ .022 [153.16 % .559]
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MODEL ROX

KILO ) Mlgén GIGA TERA
108 Co108 10° 101
VALUE | CODE | VALUE | CODE | VALUE | CODE | VALUE | CODE
1k 1k0 M 1Mo 1KM 1GO 1MM 1T0
5.5k 5k5 5.5M 5M5 5.5KM 5G5 5.5MM 5T5
9.99k 9k99 9.99M oM99 | 9.99KM | 9G99 | 9.99MM | 9T99

TEMPERATURE
COEFFICIENT

RANGE

M + 200PPM/°C -55°C to + 125°C
K + 100PPM/°C +25°C to + 125°C
H + 50PPM/°C +25°C to + 125°C

0
2
g -5 == — e
a 1= R T
5 N T
>' T
)
g -10 9 N
5 X
u = J
< S
107 108 10° A—“_ 172 \ 1010\ )
34,1 __N__73-4
112, -2

MAX. AR
TEST (Typical Test Lots)
Short Time Overload <+0.20%
Moisture Resistance <+ 0.50%
Shock <+0.20%
Vibration <+0.20%
Temperature Cycling <+ 0.50%
Load Life <+1.5%
Dielectric Withstanding Voltage <= 0.15%
Effect of Soldering <+0.10%

c 100
w o’
2 5| 1 Nb
o + N -
8 s ] [SILICONE |
3 . EPOXYIIN A
T 2 |
5 -
2 25°C |160°CI\ \ [230°C]
0 100 200 300

AMBIENT TEMP. DEG. CENTIGRADE

— Model

— Value

— Date code

— Company name

— Tolerance, T.C.

ROX-1/2
MODEL

N

OPTIONAL
CONSTRUCTION

diameter leads).

terminals.

None = Silicone coated, axial leads, tubular body.
N = Silicone coated, axial leads, non-inductive.

P = Silicone coated, .040" [1.02] diameter axial leads,
tubular body (Add 25% to wattage for .040" [1.02]

S = Silicone coated, axial terminals, solid body.
T = Silicone coated, threaded terminals, tubular body.
Y = Silicone coated, one end axial, one end threaded

Z = Silicone coated, plated ferrules, tubular body.

100M5 F M
VALUE TOLERANCE TEMPERATURE
, COEFFICIENT
K=+10% M = + 200PPM/°C
J=%5% K =+ 100PPM/°C
G=12% H =+ 50PPM/°C
F=%1%

NOTE: 1% tolerance not available above 10G.
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A COMPANY OF

~ MODEL FHV
Metal Oxide Resistors
High Voltage, Special Purpose

FEATURES

¢ Non-inductive design

e Matched sets available

¢ Ratio dividers available

e Special testing available

e Low T.C.: £200PPM/°C standard. + 100PPM/°C available.

MAXIMUM

e Tolerance: £ 10%, £ 5%, £ 2%, + 1%. Standard tolerance and/or T.C. matching

available upon request. 1% tolerance not available above 1 Gigohm.

~ RESISTANCE RANGE*
WATTAGE RATING (Ohms) CODE T.C. RANGE
, VOLTAGE N - -
MODEL 70°C 125°C (Kv) +200PPM | +100PPM M + 200PPM -85°Cto + 125°C
FHV-025 25 125 75 10k-100M | 10k-100M K +100PPM -55°Cto + 125°C
FHV-050 .50 .25 1.5 10k-500M 10k-100M MECHANICAL SPECIFICATIONS
FHV-075 25 125 3.75 100-1G 500-500M Terminal Strength: 5 pound pull test. i
Solderability: Continuous satisfactory coverage when
FHV-100 1.0 .50 75 100-2G 500-1G ) :
tested in accordance with MIL-R-10509.
FHV-150 15 75 11.25 10k-2G 1M-1G
MATERIAL SPECIFICATIONS
FHV-160 10 50 35 100-2G 500-1G Element: High temperature fired cermet film.
| FHV-200 2.0 1.0 15.0 200-8G 500M-1G Core: High purity 96% alumina.
FHV-400 20 10 75 20k-2G 1IM1G Coati.ng: _ Flameproof silicone stanc'iarq on FHV's.
106 wiG Termination: Standard lead material is solder coated
FHV-500 4.0 20 15.0 30k-10 M- copper. Solderable and weldable per MIL-STD-1276
* Resistances are at 100 VDC. Resistances at other voltages available. Type C.

il
Figure 1 Figure 2
.100 [2.54] MAX. .100 [2.54] MAX.
|<—B————->- —>| l«— ‘4—3——>| —»I -~
—T 4
A A
Ty W _
o d F ] o |
osoft.27] 4 080 [2.03] | +.100 [2.54] |
REF. +.100 e
: [2.54] . ' Y |
E >ll< U_Y | |_
+.002[.051] | <«—— C —>
DIA. |<— c > | |« + 032 1.613] —»l -<
+.032[.813] .010 [.254] E +.002 [.051] DIA.
MODEL A (Max.) B (Max.) c D E FIGURE
FHV-025 .300 [7.62] .300 [7.62] .200 [5.08] .250 [6.35] .018 [.457] 1
FHV-050 .350 [8.89] .350 [8.89] .200 [5.08] .360 [9.14] 1020 [.508] 1
FHV-075 .210[5.33] 570 [14.48] .400 [10.16] 1.50 [38.10] .025 [.635] 2
FHV-100 280 [7.11] 1.07 [21.18] .900 [22.86] 1.50 [38.10] .032[.813] 2
FHV-150 .330[8.38] 1.57 [39.88] 1.40 [35.56] 1.50 [38.10] .032[.813] 2
FHV-160 520 [13.21] 520 [13.21] .400 [10.16] 1.50 [38.10] .032[.813] 2
FHV-200 .330[8.38] 2.02[51.31] 1.90 [48.26] 1.50 [38.10] .032[.813] 2
FHV-400 520 [13.21] 1.02[25.91] .900 [22.86] 1.50 [38.10] .032[.813] 2
FHV-500 520.[13.21] 2.07 [52.58] 1.90 [48.26] 1.50 [38.10] .032[.813] 2
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MODEL FHV

TEST MAX. AR (Typical Test Lots) :
Short Time Overload <*0.2% KiLo MEGA GIGA TERA
Moisture Resistance <+0.5% 10° 10° 10° 10
Shock <+0.2% VALUE | CODE | VALUE | CODE | VALUE | CODE | VALUE | CODE
Vibration <*0.2%

1k 1k0 M 1MO 1KM 1GO iMM 1TO
Temperature Cycling <+ 0.5%
Load Life <+1.0% 5.5k 5k5 5.5M 5M5 | 55KM | 5G5 | 5.5MM 5T5
Dielectric Withstanding Voltage <+0.15%
Effects of Soldering ~301% 9.99k | 9k99 | 9.99M | 9M99 | 9.99KM | 9G99 | 9.99MM | 9T99

]

H-H

AVERAGE V.C. PPM/V

I .

1

x RRSES ;

i X T

; \ = !
T

j—
: { f
10° 107 10° 505 ___109\ \ / 101
050 160
RESISTANCE (Ohms) 075 100 400 200
150 500

100
80

60
40 N

N

20

% OF RATED POWER

25 75 125 175 225 275
AMBIENT TEMP. DEG. CENTIGRADE

— Company name
— Model
— Value
— Tolerance, T.C.

— Date code

FHV - XXX 100M5

MODEL SIZE VALUE

NOTE: 1% tolerance not available above 1G.

F
TOLERANCE
K =10%
J =5%

G =2%

F =1%

M
TEMPERATURE COEFFICIENT

00PPM/°C
00PPM/°C

- N

M=z
K==+
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MODELS HVW, MVW, HVX
Metal Alloy Resistors
High Voltage, Special Purpose

FEATURES

A COMPANY OF

e HVW and MVW are uncoated. HVX is silicone coated.

¢ Semi-precision: 5%, + 10%, + 20%. Closer tolerances available on HVX.
e Axial leads: HVW and HVX = Tinned copper. MVW = Copper clad steel.
MATERIAL SPECIFICATIONS

Element: Metal alloy.

Core: Alkaline earth porcelain.

NOTE: For operation in oil or inert atmosphere derating, consult factory.

WATTAGE RESISTANCE
RATING VOLTAGE (onms) HVW/MVW (Uncoated)
MODEL @ 70°C RATING (Min.) (Max.) .
HVW-1/2 1.0 3.5KV 100 25M 1,50+ 125 c
'.?_J MVW-1/2 1.0 3.5KV 100 25M ‘<—>| [38.10 £ 3.18] —25—
S HVW-3/4 1.5 7.5KV 100 50M = —_
Q_ MVW-3/4 1.5 7.5KV 100 50M ‘ | | |
S HVWw-1 2.5 7.5KV 100 75M < A > —>| p [=—
HVW-2 5.0 15.0KV 100 200M
@ 70°C
a HVX-1/2 1.0 3.5KV 100 25M [Numbers in brackets indicate millimeters]
B HVX-3/4 1.5 7.5KV 100 50M MODEL A c D (Max.)
8 Hvx+ 25 7.5KV 100 75M HVW-1/2 575+ .010 [14.61 + .254] .032[.813] .155[3.94]
HVX-2 5.0 15.0KV 100 200M MVW-1/2 575+ .010[14.61 + .254] .032[.813] .155 [3.94]
HVW-3/4 895 +.010 [22.73 + .254] .032[.813] 155 [3.94]
MVW-3/4 .895 +.010 [22.73 + .254] .032[.813] 155 [3.94]
HVW:1 .920 + .020 [23.37 + .508] .032[.813] | .275[6.99]
10° 10° 10° 102 HVW-2 2.08 +.030 [52.38 + .762] .032[.813] .275[6.99]
VALUE | CODE | VALUE | CODE | VALUE | CODE | VALUE | CODE HVX (Silicone Coated)
1k 1k0 1Y 1MO 1KM 1GO iMM | 1TO
5.5k 5k5 55M | 5M5 | 55KM | 5G5 | 5.5MM | 5T5 c
9.99k | 9k99 | 9.99M | 9M99 | 9.99KM | 9G99 | 9.99MM | 9T99 ‘<—+| [;giﬁ';ﬁi] —||<—
M
|<— A —>| —»‘ D l«—
<— B —>|
100
Ih MODEL A (Max.) B (Max.) C D (Max.)
E 7% m | HVX-1/2 651 [16.54] 680 [17.27] | .032[.813] | .180[4.57]
4 aP | \ HVX-3/4 .988 [25.10] 1.06 [26.92] .032[.813] | .180[4.57]
@ 50 EE HVX-1 .988 [25.10] 1.06 [26.92] .032[.813] | .310[7.87]
= == | \ HVX-2 215[5461] | 2.20(55.88] | .032[813] | .310[7.87]
§ .25 £ \
) |
2 | \ HVW 1 26.4k +10%
0 70 100 200 300 MODEL SIZE VALUE TOLERANCE
AMBIENT TEMP. DEG. CENTIGRADE HV|W 1/21 1 i5|%
MVW 34 2 +10%
HVX +20%

NOTE: Parts are not marked.
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MODEL SPW

Carbon Film Resistors

Special Purpose, High Frequency

FEATURES

frequency characteristics

¢ Carbon film construction

MODEL WATTAGE FREE AIR (25°C) RESISTANCE RANGE
SPW-236 120
SPW-227 55
50 ohm standard.
SPW-210 40 Other values available
on special order.
SPW-214 10
SPW-212* 2

¢ High stability and excellent high

applications involving high.power,
high accuracy RF measurements

A COMPANY OF
VIiSsSHAY

DALE,

Load (Tubes)

APPLICATIONS

High frequency wattmeters for output measurement
in Radio, TV and Radar Transmitters, dielectric

e Particularly suited for high frequency heating and similar RF generating equipment. Ideal
for use as non-reactive radio frequency terminations.
Special high power designs with internal water
cooling are available. Contact factory.

-
N
o

100

75

50 4

s
N4

TEMPERATURE RISE PER °C

20 40 60 80 100
% OF RATED POWER

ELECTRICAL SPECIFICATIONS

Resistance Tolerance: + 5% and + 2% standard.
Linearity tolerance = 10%.

Cooling: Approximate increase in wattage when forced
air cooling is employed is 3 times wattages shown and for
liquid cooling (with heat exchanger) is 60 times wattages
shown. The limiting factor insofar as the resistor is
concerned is the film temperature. This should not
exceed 200°C and for maximum stability should not
exceed 150°C.

Temperature Coefficient: 200PPM/°C average.
250PPM/°C maximum.

MECHANICAL SPECIFICATIONS

Identification: Type designation resistance value,
tolerance and code date of manufacture are printed on

each unit.
Terminations: All types electroplated copper except

SPW-212. The SPW-212 has silver coated termination

bands.

—>| C |[<«— D
NOTE: 1. C dimension may be varied on special order.
2. Wattage ratings do not allow for mounting hardware.

MODEL A B C (0.0) D (D)
SPW-236 18.0 +.062 1.75+£.025 1.0 £.063 1.25+.025

[457.20 + 1.57] | [44.45 + .635] | [25.40 + 1.60] | [31.75 £ .635]
SPwW-227 12.0 +.062 1.125+.025 .500 +.032 .875 +.020

[304.80 + 1.57] | [28.58 + .635] | [12.70 + .813] | [22.23 £ .508]
SPW-210 12.0 +.062 .875+.010 .625 +.032 .625 +.020

[304.80 + 1.57] | [22.23 + .254] | [15.88 + .813] | [15.88 £ .508]
SPW-214 5.0 +£.032 .562 + .006 .500 +.032 .375+.013

[127.0+£.813] | [14.27 £.813] | [12.70 £ .813] | [9.53 +.330]
SPw-212* 2.0 +£.062 .250 £ .006 .250 +.032 Solid Rod

[50.80 + 1.57] [6.35 +.152] [6.35 +.813]

* Representative types only. Consult factory for special requirements.

— Dale

— Model

— Value

— Tolerance
— Date code

SPW - 210 50 5%
TYPE SIZE VALUE TOLEFl{ANCE
] |
210 227 25 ohm - 600 ohm 29,
212 236 available depending 5%
on type. Please o
214 consult factory. 10%
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A COMPANY OF

MODELS B, H, D, G vis A
Carbon Film Resistors , DALE,
High Voltage, Special Purpose

Models » FEATURES

¢ Single units to 10 W, 40 KV, + 5% and matched pairs (BP) to 20 W,
80KV, +1%

¢ Radial lug or axial lead
« Supplied with Mylar® heat shrink protective sleeve .002" [.051] thick
* Model B is general purpose. Model H is high megohm, varnish coated.

WATTAGE RESISTANCE Style A MODEL A B

RATING VOLTAGE (Ohms) <~ A > -093 [2.36] DIA. () AEW .750[19.05] | .250[6.35]
MODEL 25°C RATING | (Min) | (Max) | STYLE Screw o7& 749 |V AKW | 150[38.10] | 250 [6.35]
() AEW 0.5 2.5KV 10k 1T B 6-32 [18.261| () BF 1.0[25.40] | .313[7.95]
() AKW 1.0 5.0KV 20k 5T B )Y () BFW 1.0[25.40] | .313[7.95]
()BF 1.0 3.5KV 10k 25T A _,| B |<~ ()BM 1.75[44.45] | .318[7.95]
() BFW 1.0 3.5KV 10k 25T B ()BMW | 1.75[44.45] | .313[7.95]
()BM 2.0 7.5KV 10k 50T A Style B 2050.80] ()BR 3.0[76.20] | .313[7.95]
() BMW 2.0 7.5KV 10k | 50T B A e ()BRW | 3.0[76.20] | .313(7.95]
()BR 3.0 15.0KV 20k | 100T A > l ()BV 5.50[139.70] | .313[7.95]
() BRW 3.0 150KV | 20k | 100T | B =] = [OFQ | 250[6350] | 563[14.30]
() BV 50 30.0KV 20k 1 00T A —»|l<— 040 1,021 (OFT 4.0[101.60] | .563[14.30]
()FQ a0 150KV | 20k | 100T | A ‘ OFW | 6.50[165.10] | 563 [14.30]

Model B axial leads are #20 AWG tinned

OFT 6.0 25.0KV 40k 1007 A > B copper. Dimensional tolerances are +.016
() Fw 10.0 40.0KV 70k 100T A [Numbers in brackets indicate millimeters] [.406] or + 1%, whichever is greater.

NOTE: Resistance Tolerance: + 5%, £ 10%, + 15% all models. First letter of nomenclature in charts variable depending on Model B or H, required.

FEATURES
¢ Ratings to 100 W, 125 KV, + 5%
¢ Radial bands or ferrule terminals

e Standard models varnish coated, vinyl protective
sleeve available

¢ Model D is general purpose. Model G is non-inductive,
varnish coated.

Models
D and G

WRAATTTlﬁgE VOLTAGE RES‘:’S"T“QTCE Swle © -313[7.95] StyleD
_ 172 [4.37] DIA. .781[19.84] 516 [13.11]
MODEL 25°C RATING | (Min) | (Max) | STYLE <~y o a1
()Ju 10 25KV 20 | 100G c g S| | > 2
O PW 20 35KV 20 | 100G C 0
() PW-1 20 35KV 20 | 100G D R > ole !!4;_ l—a >l p <
() PX 30 65KV 30 | 100G C B
() PX-1 30 65KV 30 100G D [Numbers in brackets indicate millimeters]
OVY 60 90KV 35 | 100G c MODEL A B C D
O vy 60 90KV 35 | 100G D ()Ju 4.50 [114.30] 750[19.05] | .500 [12.70] N/A
Ozw 35 40KV 20 | 100G c O PW 6.50 [165.10] 1.13[28.70) | .750[19.05] N/A
() zw-1 35 40KV 20 | 100G D () PW-1 7.69 [195.33] 1.13[28.70] N/A 812[20.62]
0zz 100 125KV 30 | 100G c (O PX 10.50 [266.70] | 1.13[28.70] | .750[19.05] N/A
0 zz1 100 125KV 30 | 100G b () PX-1 11.69[296.93] | 1.13[28.70] N/A 812 [20.62]
O VY 14.50[368.30] | 1.50[38.10] | 1.13[28.70] N/A
()VY-1 | 15.69[39853] | 1.50[38.10] N/A 1.14 [28.96]
B,H,D, G (JAEW  2M50 15% O zwW 6.50 [165.10] 2.0 [50.80] 1.56 [39.62] N/A
~ ﬁg’é‘gf“y name MODEL ~ VALUE  TOLERANCE ()ZW-1 | 7.69[195.33] | 2.0[50.80] N/A 1.14 [28.96]
— Value + 15% 02z 18.50 [469.90] | 2.0[50.80] 1.56 [39.62] N/A
— Tolerance * ;g% ()Zz1 | 19.69[500.13] | 2.0[50.80] NA 1.14 [28.96]
— Date code — * Dimensional tolerances are + .016 [.406] or = 1%, whichever is greater.
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MODELS HACW-2

WATTAGE RESISTANCE
RATING MAXIMUM RANGE
MODEL 40°C VOLTS (Ohms)
HACW-2 25 1500 10G-1T
HADW-2 50 5KV 10G-1T
M-51 50 500V 100M-10T

ELECTRICAL SPECIFICATIONS

Tolerance:

M-51 = 1%, 2%, 5%, 10%.

HACW-2 and HADW-2 = 5%, 10%, 20%.
Temperature Coefficient:

107-10° = 1500PPM/°C.

Over 10°-10" = 2000PPM/°C.

Over 10"-10'2 = 2800PPM/°C.

(T.C.’s are typical only and are ALWAYS NEGATIVE.)

Noise: Not normally measurable.
Shelf life: < 0.5% per year.

Load Life at 85°C: Under DC cyclic load average AR < 1%.
Maximum 2%.

Maximum Temperature: 125°C.
Temperature Cycling: < 0.5% per MIL-R-142983.

Moisture Cycle: M-51 hermetically sealed;
effects of moisture nil.

MECHANICAL SPECIFICATIONS

Identification: Type designation, resistance value and
tolerance are stamped on each unit.

Insulation:
HACW-2 and HADW-2 = heat shrunk polyolefin.
M-51 = glass sealed.

— Company name
— Model

— Value

— Tolerance

— Date Code

HADW-2, M-51
Oxide & Carbon Film Resistors
Ultra High Value, Special Purpose

A COMPANY OF

FEATURES

¢ Ultra high values with superior stability and consistent
voltage coefficient

e Small size

e M5-1 hermetically sealed, minimizing effects of moisture
or contamination

e HACW-2 and HADW-2 insulation is flame retardant

[Numbers in brackets indicate millimeters]

HACW-2

— OO

HADW-2
S e B —+
N | { | ! V4 7
b : S
MAX. B
M-51
[¢— 1.50+.125 —» ¢
[38.10 + 3.18] |- *
——Om—= ;
|- A > | * c
MAX. B
MODEL A (Max.) B Cc
HACW-2 .600 [15.24] 140 +.010 [3.56 + .254] .025 [.635]
HADW-2 1.07 [27.18] .140 + .010 [3.56 + .254] .025 [.635]
M-51 1.88 [47.75] .220 +.010 [5.59 + .254] .020 [.635]

M-51 250G 5%

MODEL VALUE TOLE FliANCE

1% M-51 only
2% M-51 only
50/0

10%

20%
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A .COMPANY OF

MODELS RJU and RDX

Metal Oxide Resistors
Special Purpose, High Power, Ultra High Value - RJU
Special Purpose, High Voltage, Ratio Divider - RDX

FEATURES
* Wattages to 400 watt at 25°C
e Derated to 0 at 230°C

e Voltages to 125KV
/ * Tolerances: + 1%, + 2%, + 5%, + 10%

Model RJU

* Two terminal styles, Style C - Tab Terminal and Style D - Ferrule Terminal

; WATTAGE RATING | VOLTAGE | RESISTANCE (Ohms) MODEL LENGTH DIAMETER STYLE
MODEL 125°C RATING (Min.) (Max.) RJU-40 4.50 [114.30] .750 [19.05] C
RJU-40 40 25KV 500 1G RJU-50 6.0 [152.40] .750 [19.05] [¢
RJU-50 50 33KV 1k 1G_ | | RJU-70 8.0 [203.20] .750 [19.05] c
RJU-70 70 40KV 1k 1G RJU-95 6.50 [165.10] 1.13[28.70] c
RJU-95 95 35KV 1k 1G RJU-95-1 7.69 [195.33] 1.13[28.70] D
RJU-95-1 RJU-140 10.50 [266.70] 1.13[28.70] 9
RJU-140 140 65KV 1k 1G RJU-140-1 11.69 [296.93] 1.13[28.70] D
RJU-140-1 ~ RJU-275 14.50 [368.30] 1.50[38.10] C
RJU-275 275 90KV 100k 1G RJU-275-1 15.69 [398.53] 1.50 [38.10] D
RJU-275-1 RJU-150 6.50 [165.10] 2.0 [50.80] 9
RJU-150 150 40KV 100k 1G RJU-150-1 7.69 [195.33] 2.0 [50.80] D
RJU-150-1 RJU-400 18.50 [469.90] 2.0 [50.80] c
RJU-400 400 125KV 100k 1G RJU-400-1 19.69 [500.13] 2.0 [50.80] D
RJU-400-1 [Numbers in brackets indicate millimeters]

— Company name RJU-XX 2M50 . K K

— Style MODEL VALUE TOLERANCE TEMPERATURE

_ Value | COEFFICIENT

— Tolerance K=110% G=z* 2% M = + 200PPM/°C

_ Date code J=+5% F=%1% K =+ 100PPM/°C
Model RDX FEATURES

e Available with leads and/or mounting lugs in any
required combination

¢ Higher ranges and different sizes available on request
* 100PPM/°C available
* T.C. matching

WATTAGE RATING VOLTAGE RESISTANCE (Ohms) | MAXIMUM MODEL | LENGTH MAXIMUM DIAMETER MAXIMUM

MODEL 125°C Ri (Min. R1) (Max. Rz) RATIO R1

R RDX-2 1.29 [32.77] .325 [8.26]
RDX-2 2.0 7.5KV 1k 1G 5000:1 RDX-3 2.42[61.47] -325 [8.26]
RDX-3 3.0 15KV 2k 10G 10000:1 RDX-4 3.42 [86.87] .325 [8.26]
RDX-4 5.0 22.5KV 3k 15G 10000:1 RDX-5 4.42[112.27] .325 [8.26]
RDX-5 6.0 30KV 4k 20G 10000:1 RDX-6 5.42 [137.67] .325 [8.26]
RDX-6 8.0 37.5KV 5k 25G 10000:1 RDX-7 6.42 [163.07] .325 [8.26]
RDX-7 10.0 45KV 6k 30G 10000:1 R: 1.29 [32.77] .325[8.26]

R> 2.0 7.5KV 1k 1G [Numbers in brackets indicate millimeters]

RDX-X A 2M50 1000:1 F K

— Company name - -

— ot MODEL LEAD VALUE RESISTANCE TOLERANCE TEMPERATURE
yie CONFIGURATION RATIO | COEFFICIENT

— Value ! ! —

— Rati A = Axial leads | Ri:Re K=%10% G=%2%| | M =+ 200PPM/°C
atio D = Radial tabs J=+5% F=%1%

— Date code C = Radial ends axial tap
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MODELS TR and TD
Thick Film Resistors and Dividers
Special Purpose, High Voltage

APPLICATIONS
Applications include power supplies, transformers and any application
requiring operation within an environment where high voltages are used.
ELECTRICAL SPECIFICATIONS
Resistance Range: 500 ohm to 1000 Megohm.
Resistance Tolerance: + 1% to + 20% standard.

Ratio Tolerance: 0.25% to 5% standard.

FEATURES
¢ 0.25 watt to 3.0 watt at 25°C
¢ Qutstanding stability under adverse conditions
¢ Stable cermet resistive element bonded to a high-purity alumina substrate
* Tough epoxy-based coating and high voltage stability
e Designs built from customer supplied schematics

¢ Dividers available leaded or non-leaded
* Typical resistance ratios of 1000:1, 2000:1, etc.

* TCR tracking to 10PPM/°C depending on values

¢ Typical thickness of .055" [1.40] for space preservation

Temperature Coefficient: <200PPM/°C; Ratio TC to 5PPM/°C.
Maximum Voltage: 25,000 volts.
Insulation Resistance: 10,000 Megohm minimum.

Voltage Coefficient: 2PPM/°C per volt standard, tighter available.
‘Dielectric Strength: 5,000 volts, A <+ 1%.
Moisture Resistance: 0.5%, 240 hour test.
Load Life: 0.5%, 1000 hours at rated power.
MECHANICAL SPECIFICATIONS
Resistive Element: Thick film.
Substrate: 96% pure alumina.
Encapsulation: Epoxy base, conformal coating.

Terminals: 60/40 solder coated copper.

Terminal Strength: 4.5 pounds for 30 seconds.
Power: Derated from ambient temperature 25°C.

ENVIRONMENTAL SPECIFICATIONS

Temp. Range: - 55°C to + 125°C for resistors, to + 150°C for dividers.
Thermal Shock: .25% (5 cycles, - 55°C to + 125°C).

-
@ O
o o

HIGH VOLTAGE DIVIDERS'—
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o
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n
o

% OF RATED POWER |
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HIGH VOLTAGE RESISTORS | Y
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AMBIENT TEMP. DEG. CENTIGRADE
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— Part number

— Date code

— Resistance value
— Power rating

— Tolerance value

A COMPANY OF

A\ "4
TECHNO

RESISTANCE (Ohms) RATING vgl)_(":-ngglg
MODEL (Min.) (Max.) (Watts) (Volts)
TRO3 300 40M 0.25 0.8K
TRO5 500 75M 0.5 1.5K
TR10 1000 1000M 1.0 10K
TR15 1500 1000M 1.5 15K
TR20 2000 1000M 2.0 20K
TR30 3000 1500M 3.0 30K

Typical Resistor
Schematic for Divider

Pin 1 l R,

Typical High N
Voltage Divider X
Yl ﬁ ,_] A
Pin1 1¢25 [31.75]
I ﬂ ﬂ T MIN.
" ¥
* Specified o+
by application e *
Standard High A
Voltage Resistor 1
B
[Numbers B ’—T
in brackets 1.25 [31.75]
indicate ¥ MIN.
millimeters] | I
[«——— ¢ ———>
Dimensions (+ 10%)
MODEL | A (Length) B (Height) C (Lead Spacing)
TRO2 .300 [7.62] .210[5.33] .200 [5.08]
TRO5 .500 [12.70] .300 [7.62 .400[10.16]
TR10 1.0 [25.40] .350 [8.89 .900 [22.86]
TR15 1.50 [38.10] .350 [8.89] 1.40 [35.56
TR20 2.0[50.80] .350[8.89] 1.90 [48.26
TR30 3.0[76.20] .400 [10.16] 2.90[73.66

TR 20 1001 H TD 20 S 1006/3300 F L
MODEL LENGTH POWER VALUE TOLERANCE | MODEL LENGTH RATIOTCR  VALUE/RATIO RATIO STYLE
* 1'0%) RATIING (€3 1|0%) (PII>M) TOLEF‘{ANCE
First digitis| |C =0.25 First three F=%£1% First S=10 Resistance C=0.25% L = Leaded
number D=05 digits are G=%+2% digit is R=25 Value of R1: D = 0.50% N = Non-
of inches, F=1.0 significant. H=%3% number H=50 First three digits F=1.0% leaded
next digitis | |G=1.5 The last digit J=*+5% of inches, K =100 are significant. G= 2 0%
tenths of H=2.0 specifies the K=%10% next digit L =200 The last digit serh
an inch. J=3.0 number of M = +20% is tenths M =300| | specifies the H=3.0%
zeros. ofan number of zeros. J =5.0%
Shipment on Strip Pack inch. Ratio: R1/R2.
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A COMPANY OF

MODEL SOGC
‘Thick Film Resistor Networks
Dual-In-Line, Small Outline Molded Dip
01, 03, 05 Schematics - 16 or 20 Pins
FEATURES
¢ .110" [2.79] maxirmium seated height

* Reduces total assembly costs

¢ Rugged, molded case construction
* Highly stable thick film
050" [1.27] lead spacing

* Low temperature coefficient,
(- 55°C to + 125°C) + 100PPM/°C

01 Schematic

LiiEEEEE

FERRtEEE

/ <— S0GC-16 —>
LEADNO.1 |« goce0 — >

e Compatible with automatic surface mounting equipment
¢ Wide resistance range

¢ Uniform performance characteristics

¢ Meets EIA PDP 100, SOGN-0003 outline dimensions

¢ Available in tube pack or tape and reel pack

15 or 19 resistors with one pin common

The SOGC-XX01 circuit provides a choice of 15 or 19 nominally equal resistors,
each connected between a common lead (16 or 20) and a discrete P.C. board pin.
Commonly used in the following applications:

¢ MOS/ROM Pull-up/Pull-down
¢ Open Collector Pull-up

* "Wired OR" Pull-up

¢ Power Driven Pull-up

¢ TTL Input Pull-down

¢ Digital Pulse Squaring

* TTL Unused Gate Pull-up

* High Speed Parallels Pull-up

03 Schematic

“

LEAD NO. 1

<— SOGC-16 ~—>|
<—— S0GC-20 —>

8 or 10 isolated resistors

The SOGC-XX03 circuit provides a choice of 8 or 10 nominally equal resistors with
each resistor isolated from all others and wired directly across. Commonly used in
the following applications:

¢ "Wired OR" Pull-up
* Power Driven Pull-up
¢ Powergate Pull-up
e Line Termination

* Long-line Impedance Balancing
¢ LED Current Limiting

¢ ECL Output Pull-down

¢ TTL Input Pull-down

05 Schematic

1 riri /Ll 101 M1
o . -
ml Ll Tal L Gh ‘,mr,m: L
Shod SRS SRS S SRS SRS Smed
7 ¢
smbl Ll Bml LY 2 Smi} Smil Lmi
RS 3 :i_j;nzjf_]:nz:: 3 :H::_fﬁ :t__:ﬁz
LT LT L] LT LT LT I

’ SOGC-16, SOGC-20
LEAD NO. 1

TTL dual-line terminator; pulse squaring, 14 or 18 pairs of resistors

(R, Resistors are common to leads 16 or 20)
(R, Resistors are common to leads 8 or 10)

The SOGC-XX05 circuit contains 14 or 18 pairs of resistors. Each pair is connected
between ground and a common line. The junctions of these resistor pairs are
connected to the input leads.

The 05 circuits are designed for TTL dual-line termination and pulse squaring.

ELECTRICAL SPECIFICATIONS
Resistance Range: 10 ohm to 1 Megohm standard.
Zero ohm jumpers available on request.

Tolerance: 01 and 03 schematic: + 2% standard. + 1%,
+ 5%, £ 10% and + 20% available. 05 schematic¢: +2%
standard. + 5% available. 100 milliohm maximum on zero
ohm jumper.

Temperature Coefficient: (- 55°C to + 125°C)
+ 100PPM/°C typical.

Resistor Power Rating: (Maximum at 70°C)
01, 05 schematic = .10 watt. 03 schematic = .19 watt.

Package Power Rating: (Maximum at 70°C)
SOGC-16 = 1.6 watts. SOGC-20 = 2.0 watts.

T.C. Tracking: (- 55°C to + 125°C) 50PPM/°C .

Voltage Coefficient of Resistance: < 50PPM/V typical.
Maximum Operating Voltage: 50 VDC.

Operating Temperature Range: - 55°C to + 125°C.
Storage Temperature Range: - 55°C to + 150°C.

MECHANICAL SPECIFICATIONS

‘Marking:- Model number, schematic number, value code,

tolerance ¢ode.

Marking Resistarice to‘Solvents: Permanency testing
per MIL-STD-202, Method 215.

Maximum Solder Reflow Temperature: 290°C.
Solderability: Per MIL-STD-202, Method 208E.
Terminals: Copper alloy. 60/40 solder dipped terminal.
Body: Molded epoxy.
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MODEL SOGC

<«— B ——

> € ﬁfﬂﬁlffm TYP. —:05 [2.6714—— .010 +.005
>/ 1018 [457] TYP. 100 [2.54] —> [z - |- 008 L1521 MAX. TYP.
o — ‘
HAHAHBHAAAA 3 T I \
406 £ .012
-295[7.49] [10.31+ .305]
HHHEHHHEH s 144 ) —“i
s —>| |~ ReF. e - (28010 MODEL A B
<+ A ———> : TYP. SOGC-16 440 [11.18] .350 [8.89]
SOGG-20 540 [13.72] 450 [11.43]

o B

TEST MAX. AR (Typical Test Lots)
Power Conditioning +0.50% AR 2.0 ¢-50GC-2001,03,05 Pkg.
Thermal Shock +0.50% AR
Short Time Overload +0.25% AR 1,6 §-20GC1801,03,05 Phg.
Low Temperature Operation +0.25% AR g
Moisture Resistance +0.50% AR g
Resistance to Soldering Heat +0.25% AR % 10
Shock +0.25% AR ol
Vibration +0.25% AR %
Load Life +0.50% AR
SINGLE RESISTOR
Terminal Strength +0.25% AR
Insulation Resistance 10,000 Megohm (minimum) '11(‘:) SOSG(?)((:)-();:«?OS
Dielectric Withstanding Voltage g% g\cdsnMcg f%fra;r%rimguc;; )damage 50 0C sob .70 195 +150
Tost methods por MILF202. AMBIENT TEMP. DEG. CENTIGRADE

01, 03 Schematic
16 03
SOGC - 20 01 XXX or XXXX G
MODEL NUMBER OF LEADS SCHEMATIC R' VALUE TOLERANCE
First 2 digits (3 for F F=+1%
tolerance) are significant G=+%2%
figures. Last digit specifies J =15%
number of zeros to follow.
05 Schematic
XXX XXX
16 ; or or
SOGC - 20 05 XXXX XXXX G
MODEL NUMBER OF LEADS SCHEMATIC R' VALUE R2 VALUE TOLERANCE
First 2 digits (3 for F F=%+1%
tolerance) are significant G=%2%
) figures. ‘Last digit specifies J=+5%
number of zeros to follow.

DALE ELECTRONICS; INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 » Phone (402) 371-0080  Fax 402-644-4206 145



MODEL SOMC
Thick Film Resistor Networks
Dual-in-Line, Small Outline Molded Dip
01, 03, 05 Schematics - 14 or 16 Pins

FEATURES

01 Schematic

/

LEAD NO. 1

<¢- SOMC-1401 -»=|
<¢— SOMC-1601 —>

¢ .090" [2.29] maximum seated height
* Rugged, molded case construction
 Highly stable thick film

* .050" [1.27] lead spacing

¢ Low temperature coefficient,
(- 55°C to + 125°C) + 100PPM/°C

A COMPANY OF

¢ Reduces total assembly costs

* Wide resistance range

¢ Uniform performance characteristics

* Meets EIA PDP100, SOGN-0002 outline dimensions
¢ Available in tube pack or tape and reel pack

15 or 19 resistors with one pin common

The SOMC-XX01 circuit provides a choice of 13 or 15 nominally equal resistors,
each connected between a common pin (14 or 16) and a discrete P.C. board pin.
Commonly used in the following applications:

* MOS/ROM Pull-up/Pull-down ¢ TTL Input Pull-down

¢ Open Collector Pull-up « Digital Pulse Squaring

¢ "Wired OR" Pull-up ¢ TTL Unused Gate Pull-up

* Power Driven Pull-up ¢ High Speed Parallels Pull-up

03 Schematic

/ < somc—1403—>-|

LEADNO. 1 ~€— SOMC-1603 —=

7 or 8 isolated resistors

The SOMC-XXO03 circuit provides a choice of 7 or 8 nominally equal resistors with
each resistor isolated from all others and wired directly. across. Commonly used
in the following applications:

¢ "Wired OR" Pull-up

¢ Power Driven Pull-up
* Powergate Pull-up

¢ Line Termination

* Long-line Impedance Balancing
¢ LED Current Limiting

¢ ECL Output Pull-down

¢ TTL Input Pull-down

LI LT L ;_II_II_ILII_I

SOMC-1405, SOMC-1605
LEAD NO. 1

05 Schematic
TTL dual-line terminator;
L1l ,_tl - A L1 [_tl L1 pulse squaring, 12 or 14 pairs of resistors
M2 3"2.3"53"Y 1 s 2N 3T 2 (R, Resistors are common to leads 14 or 16)
Tt Rt (R, Resistors are common to leads 7 or 8)
1 rf Frd Frod 3nis fref $n ’:jaz’:_f The SOMC-XX05 circuit contains 12 or 14 pairs of resistors. Each pair is

connected between ground and a common line. The junctions of these resistor
pairs are connected to the input leads.

The 05 circuits are designed for TTL dual-line termination and pulse squaring.

ELECTRICAL SPECIFICATIONS

Resistance Range: 10 ohm to 1 Megohm standard.

Zero ohm jumpers available.

Tolerance: 01 and 03 schematic = + 2% standard. + 1%,
+ 5%, + 10% and + 20% available. 05 schematic =+ 2%
standard. * 5% available. 100 milliohm maximum on

zero ohm jumpers.

Temperature Coefficient: (- 55°C to + 125°C)

+ 100PPM/°C typical.

Resistor Power Rating: (Maximum at 70°C)

01, 05 schematic = .080 watt.
03 schematic = .160 watt.

Package Power Rating: (Maximum at 70°C)
01, 05 schematic = 14 pin 1.05 watts, 16 pin 1.200 watts.
03 schematic = 14 pin 1.125 watts, 16 pin 1.280 watts.

T.C. Tracking: (- 55°C to + 125°C) 50PPM/°C.

Voltage Coefficient of Resistance: < 50PPM/V typical.
Maximum Operating Voltage: 50 VDC.

Operating Temperature Range: - 55°C to + 125°C.
Storage Temperature Range: - 55°C to + 150°C.
MECHANICAL SPECIFICATIONS

Marking: Model number, schematic number, value code,
tolerance code.

Marking Resistance to Solvents: Permanency testing
per MIL-STD-202, Method 215.

Maximum Solder Reflow Temperature: 290°C.
Solderability: Per MIL-STD-202, Method 208E.
Terminals: Copper alloy. 60/40 solder dipped terminal.
Body: Molded Epoxy.
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MODEL SOMC

TEST MAX. AR (Typical Test Lots)
Power Conditioning +0.50% AR
Thermal Shock +0.50% AR
Short Time Overload +0.25% AR
Low Temperature Operation +0.25% AR
| Moisture Resistance +0.50% AR
Resistance to Soldering Heat +0.25% AR
Shock +0.25% AR
Vibration +0.25% AR
Load Life +0.50% AR
Terminal Strerigth +0.25% AR

Insulation Resistance

10,000 Megohm (minimum)

Dielectric Withstanding Voltage

No evidence of arcing or darﬁ'age

(200 V RMS for 1 minute)

.050 +.010 210 060 + 005
1.27+.254] (< +. 080 + .
E‘lon-Accum. [.254] [2.03 +.127]
— |<— .018 — |
>| |« [457] TYP. 1036 [.914] | r
HHHEAHAAAA 7 ¥ X
——F 244
+x 1: 015
.220 + .005 [6.20
[5.59 + .127] £-381] 200+ 015
17 l [7.62 + .381]
045 HHHHHEHHH ge =
o~ A
141 [ PN I 005 =, l<— .008 [.203] THICK
o7 ™ |7 £.010[254] < geiiian
o o | R +.
»/ 7 e 216 + 127]
MODEL A B
SOMC-14 | .390[9.906] | .300 [7.62]
[Numbers in brackets indicate millimeters] SOMC-16 | .440[11.176] | .350 [8.89]

01 & 05 Schematic

SOMC-1601, 1605
1.200
-~ SOMC-1401, 1405
o 1.050
E
<
=S
[}
Z
=
<
o
[
w
=
o
-9
SINGLE RESISTOR
.080
-50 . +25 +70 +125 +150

AMBIENT TEMP. DEG. CENTIGRADE

03 Schematic

* Test methods per MIL-STD-202.

SOMC-1603
1.280
; SOMC-1403
> {125
£
=)
(6]
=z
E
<
o
0@
w
E
2
-8
SINGLE RESISTOR
160
-50 +25 +70  +125 4150

AMBIENT TEMP. DEG. CENTIGRADE

01 & 03 Schematic

SOMC
MODEL

05 Schematic

SOMC
MODEL

14
, 16
NUMBER OF LEADS

14
16

NUMBER OF LEADS

03
01

SCHEMATIC

05
SCHEMATIC

XXX or XXXX
RESISTANCE VALUE
|
First 2 digits (3 for F
tolerance) are significant
figures. Last digit specifies
number of zeros to follow.

XXX XXX
or or
XXXX XXXX
R, VALUE R, VALUE
[
Fifst 2 digits (3 for F

t&iérance) are significant
figures. Last digit specifies
rilimber of zeros to follow.

G
TOLERANCE
|
F=+1%
G=+2%
J=%5%
G
TOLERANCE
F=+1%
G=£2%
J=+5%
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A COMPANY OF

___MODEL CSC
Thick Film Resistor Networks
~ Single-In-Line, Coated - 01, 03, 05 Schematics
4 thru 10 Pins "A" Profile, 4 thru 12 Pins "B" Profile

FEATURES ‘ ;

* 195" [4.95] "A" or .250" [6.35] "B" * Reduces total assembly costs
maximum seated height * Resistor elements protected by

e Highly stable thick film tough epoxy conformal coating

* Low temperature coefficient * Wide resistance range
(- 55°C to + 125°C) + 100PPM/°C * Available in bag pack or tube pack

01 Schematic "A" Profile = 3 through 9 resistors with one pin common
"B" Profile = 3 through 11 resistors with one pin common

The CSCXXX-01 single-in-line resistor networks provide the user with
achoice of 3, 4, 5, 6, 7, 8,9, 10* or 11* nominally equal resistors,

each connected to a common pin (Pin No. 1). Commonly used in the

oo following applications:
e "Wired OR" Pull-up * Open Collector Pull-up
* Power Gate Pull-up * TTL Input Pull-down
1 2 3 n-1 n * MOS/ROM Pull-up/Pull-down ¢ TTL Unused Gate Pull-up
* Available in "B" profile only.
03 Schematic "A" Profile = 2 through 5 isolated resistors
"B" Profile = 2 through 6 isolated resistors
The CSCXXX-03 single-in-line resistor networks provide the user with
a choice of 2, 3, 4, 5, or 6* nominally equal resistors. Each resistor is
coe isolated from all others. Commonly used in the following applications:
* "Wired OR" Pull-up * Long-Line Impedance Balancing
* Power Driven Pull-up ¢ LED Current Limiting
i * Power Gate Pull-up * ECL Output Pull-down
1 2 3 4 n-1 n ¢ Line Termination ¢ TTL Input Pull-down

* Available in "B" profile only.

05 Schematic
Pulse squaring and TTL dual-line terminators
The CSCXXX-05 circuits contain 2, 3, 4, 5, 6, 7, 8, 9 or 10 series
pairs of resistors. Each series pair is connected between two
common lines. The junction of these resistor pairs is connected to
the input terminals. The 05 circuits are designed for TTL dual-line
termination and pulse squaring.
1 23
i "KL R ‘ _‘_dr . . .
ELEG'I‘R CAL SPECIFICATIONS Resistor Power Rating: (Maximum at 70°C)
Resistance Range: 10 ohm to 2.2 Megohm standard. Schematic "A" Profile "B" Profile
T o 01 .20 watt .25 watt
olerance: :
. 03 .30 watt .40 watt
01 and 03 schematic: + 2% standard. 05 20 watt 25 watt

+ 1%, + 5%, + 10% and + 20% available.
05 schematic: *+ 2% standard.
+ 5% available.

Temperature Coefficient: (- 55°C to + 125°C)

Package Power Rating: See derating curve.
Higher power rated C Profile available.

Voltage Coefficient of Resistance: < 50PPM/V typical.
Maximum Operating Voltage: 100 VDC.

+ 100PPM/°C typical. - . . o
Temperature Coefficient of R Tracking: (- 55°C to + 125°C) ~ OPerating Temperature Range: - 55°C to + 125°C.

01 and 03 schematic: 50PPM/°C maximum. MECHANICAL SPECIFICATIONS

05 schematic: 150PPM/°C standard. Marking Resistance to Solvents:

(Tighter tracking available.) Permanency testing per MIL-STD-202, Method 215.
Isolation Resistance: 03 schematic: > 100 Megohm. Solderability: Per MIL-STD-202; Method 208E.
Resistor Power Rating: (Maximum at 25°C) See Body: High alumina, epoxy coated.

derating curve. v Terminals: Copper alloy, tin-lead plated.
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MODEL CSC

Y

L
MAX.

y

Y

.130+.010
[3.30 +.254] Y

100 +.010 [2.54 + .254] —>

A Pin

#1

( ¥

.050 [1.27] MAX. —>| |<—

<

1T

032 _y |

.018 +£.003
[.457 +.076]

—Pi ‘4— .090 [2.29] MAX.

L1

[1.14] | | .012 +.003
<— —>lI<— [.305+.076]
(Leads are Along
Centerline of Body)

Non-A
|- B —>»
01 Schematic NUMBER OF
MODEL RESISTORS A (Maximum) B C (Maximum)
CSCo04 3 .390[9.91] .300[7.62]
CSCO05 4 .490 [12.45] .400[10.16]
CSCo6 5 .590 [14.99] .500 [12.70]
coe CSsCo7 6 690 [17.53] .600 [15.24]
"A" Profile = .195 [4.95]
CcSsco8 7 .790 [20.07 700 [17.78
L ! [ 1 8" profile = 250 [6.35]
1 2 3 ol n CSCo9 8 .890 [22.61] .800 [20.32]
CSC10 9 .990 [25.15] .900 [22.86]
csci1* 10 1.09 [27.69] 1.00 [25.40]
csci2+ 11 1.19[30.23] 1.10 [27.94]
03 Schematic NUMBER OF
MODEL RESISTORS A (Maximum) B C (Maximum)
CSC04 2 .390 [9.91] .300[7.62]
CSC06 3 .590 [14.99] 500 [12.70]
[ X X ]
CSCo8 4 790[2007]  700[17.78] A~ Profile=195[495]
"B" Profile = .250 [6.35]
CSC10 5 .990 [25.15] .900 [22.86]
1 2 3 4 n-1 n
csc12+ 6 1.19[30.23] 1.10 [27.94]
05 Schematic NUMBER OF
MODEL  RESISTORS A (Maximum) B C (Maximum)
CSCo04 4 .390 [9.91] .300[7.62]
* * 2 CSCo5 6 1490 [12.45] .400 [10.16]
CSCO06 8 .590 [14.99] .500 [12.70]
[ X X ]
CSCo7 10 690 [17.53] .600 [15.24]
"A" Profile = .195 [4.95]
CSCo8 12 790 [20.07] TO0M7.78]  ugu profile = 250 [6.35]
CSC09 14 .890 [22.61] .800 [20.32]
1 2 3 n-1 n
CSC10 16 .990 [25.15] .900 [22.86]
csci1 18 1.09 [27.69] 1.00 [25.40]
csci2+ 20 1.19 [30.23] 1.10 [27.94]

*"B" Profile Only.
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MODEL CSC

TEST CONDITIONS MAX. AR (Typical Test Lots)
Thermal Shock 5 cycles between - 65°C and + 125°C +0.50% AR
Short Time Overload 2 1/2 x rated working voltage 5 seconds +0.25% AR
Low Temperature Operation ) 45 minutes at full rated working voltage at - 65°C +0.25% AR
Moisture Resistance 240 hours with humidity ranging from 80% RH to 98% RH +1.00% AR
Resistance to Soldering Heat Leads immersed in 350°C solder to within 1/16" of body for 3 seconds / +0.25% AR
Shock Total of 18 shocks at 100 G's +0.25% AR
Vibration 12 hours at maximum of 20 G's betweem 10 and 2,000 Hz +0.25% AR
Load Life 1,000 hours at 70°C, rated power applied 1 1/2 hours on, 1/2 hour off +1.00% AR
for full 1,000 hour period. Derated according to the curve.
Terminal Strength 4 1/2 pound pull for 30 seconds +0.25% AR
Insulation Resistance 10,000 Megohm (minimum)
Dielectric Withstanding Voltage No evidence of arcing or damage (200 V RMS for 1 minute)

* Test methods per MIL-STD-202.

"A" Profile "B" Profile
CSC12B Package
3.00
CSC10B Package
CSC10A Package 2.50 g
1.90
g g 200 CSC08B Package
g =
é 1.50 CSCO08A Package é
5 E
2 CSCO6A Package 3 (50 ¢ CoC06B Package
© 115 4
w w
g g
;, £ SINGLE RESISTOR
g SINGLE RESISTOR g w 03 Schematic
i 03 Schematic '
’ 01 and 05 Schematic 01 and 05 Schematic
30 38
- 50 +25 +70 +125 +150 -50 +25 +70 +125 +150
AMBIENT TEMP. DEG. CENTIGRADE : AMBIENT TEMP. DEG. CENTIGRADE
"A" Profile "B" Profile
70°C Package Ratings ‘ 70°C Package Ratings
CSC10A 1.25 watts CSC12B 1.90 watts
CSCO09A 1.12 watts CSC11B 1.75 watts
CSCO08A 1.00 watts CSC10B 1.60 watts
CSCO07A .87 watts CSC09B 1.45 watts
CSCO06A .75 watts CSCo8B 1.30 watts
CSCO05A .62 watts ' CSCo07B 1.15 watts
CSCO04A .50 watts CSCo6B 1.00 watts
CSCo05B .80 watts

CSCo04B .60 watts
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MODEL CSC

01 Schematic 03 Schematic 05 Schematic
22 220 1.0k 5.6k 33k 56 470 2.7k 18k R1/R: 2o
33 270 1.2k 6.8k 47k 100 510 3.3k 22k 220/270 121
56 330 1.5k 10k 68k 120 560 4.7k 27k 180/390 123
68 390 2.0k 12k 100k 150 1.0k 6.8k 47k 220/330 132
100 470 2.2k 15k 220k 180 1.5k 10k 100k 330/390 179
120 510 2.7k 18k 1 Meg 220 2.0k 12k 220k 330/470 194
150 560 3.3k 22k 330 22k 15k 1 Meg 330/680 222
180 680 4.7k 27k 1.5k/3.3k 1031

CsC

01 and 03 Schematic

08

05 Schematic

CSC

MODEL

NUMBER OF PINS

08

MODEL

NUMBER OF PINS

.100" [2.54] Lead Spacing

specifies the
number of zeros
to follow.

01
A 03 101 G
PACKAGE SCHEMATIC RESISTANCE TOLERANCE
CO|DE VALUE

A =.195" [4.95] Height 01 = Pin #1 First 2 digits (3 for F=%+1%
.100" [2.54] Lead Spacing Common to all "F" tolerance) are G=+2%
B =.250" [6.35] Height resistors significant figures. J=+5%

.100" [2.54] Lead Spacing 03 = Isolated Last digit specifies

resistors number of zeros to

follow.
A 05 221 331 G
PACKAGE SCHEMATIC RESISTANCE RESISTANCE TOLERANCE
CODE VALUE R, VALUE R,
A =.195" [4.95] Height First two digits are G=+29
.100" [2.54] Lead Spacing significant figures. J =159
B =.250" [6.35] Height The third digit
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A COMPANY OF

MODEL MSP
Thick Film Resistor Networks
Single-In-Line, Molded - 01, 03, 05 Schematics
6, 8,9 & 10 Pin "A" Profile - 6, 8 & 10 Pin "C" Profile

FEATURES
e 195" [4.95] "A" or .350" [8.89] "C" maximum e Reduces total assembly costs
seated height ,  Compatible with automatic insertion
¢ Highly stable thick film equipment
* Low temperature coefficient ‘ * Reduces P.C. board space
(- 55°C to + 125°C) + 100PPM/°C * Wide resistance range
¢ Rugged, molded case construction ¢ Available in tube pack or side-by-side pack

01 Schematic ) 5, 7, 8* or 9 resistors with one pin common

The MSPXXX-01 circuit contains 5, 7, 8* or 9 nominally equal resistors,
each connected between a common pin (Pin No. 1) and a discrete P.C.
board pin. Commonly used in the following applications:

~_
—~

* "Wired OR" Pull-up * MOS/ROM Pull-up/Pull-down
* Power Gate Pull-up * Open Collector Pull-up
1 2 3 n1 n ¢ TTL Input Pull-down * TTL Unused Gate Pull-up

* Available in "A" profile only

03 Schematic

3, 4 or 5 isolated resistors
ee The MSPXXX-03 circuit contains 3, 4 or 5 resistors of nominally equal
value in a compact package. Each resistor is connected to two discrete
P.C. pins.
1 2 3 4 n-1 n

05 Schematic

The MSPXXX-05 circuits contain 4, 6, 7* or 8 series pairs of resistors.
oo Each series pair is connected between two common lines. The junction
4 of these resistor pairs is connected to the input terminals.

The 05 circuits are designed for TTL dual-line termination and pulse
squaring.

1 2 3 n-1 n ) * Available in "A" profile only

Pulse squaring and TTL dual-line terminators

ELECTRICAL SPECIFICATIONS
Resistance Range: 10 ohm to 2.2 Megohm standard.
Tolerance: 01 and 03 schematic: * 2% standard.

+ 1%, + 5%, + 10% and + 20% available.

05 schematic: + 2% standard. + 5% available.
Temperature Coefficient: (- 55°C to + 125°C)

+ 100PPM/°C typical. ' .
Temperature Coefficient of R Tracking: (- 55°C to + 125°C)

01 and 03 schematic: 50PPM/°C maximum.

05 schematic: 150PPM/°C standard.

(Tighter tracking available.)

Isolation Resistance: 03 schematic: > 100 Megohm.

Resistor Power Rating: (Maximum at 25°C) See derating curve.

Resistor Power Rating: (Maximum at 70°C)
Schematic "A" Profile "C" Profile

01 .20 watt .25 watt
03 .30 watt .40 watt
05 .20 watt .25 watt

Package Power Rating: (Maximum at 25°C and 70°C)
See derating curve.

Voltage Coefficient of Resistance: <50PPM/V typical.
Maximum Operating Voltage: 100 VDC.

Operating Temperature Range: - 55°C to + 125°C.
Storage Temperature Range: - 55°C to + 150°C.

MECHANICAL SPECIFICATIONS

Marking Resistance to Solvents: Permanency
testing per MIL-STD-202, Method 215.

Solderability: Per MIL-STD-202, Method 208E.
Body: Molded epoxy.
Terminals: Copper alloy, tin-lead plated.

Weight: MSP0O6A = 0.4 gram  MSPO06C = 0.7 gram
MSPO08A = 0.5 gram MSPO08C = 0.9 gram
MSPO9A = .55 gram  MSP10C = 1.1 gram
MSP10A = 0.6 gram
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MODEL MSP

< A > .090 [2.29]
| * MAX.
015 PIN #1 J D MAX. >
o L { ]
MIN. ;'u " " " " " " " " s f
040 +.010
: —>| ||
[1.02 £ .254] ’ _o;:lil‘;;:, ‘.tss +.015
- [.406 + .076] -.010 N
-100 £.010 [3.43 +.381
[2.54 +.254] |- B > - 254] .012 +.003
Non-Accumulative C Equals Spaces [.305 + .076]
MODEL A (Max.) B C D
MSP06 .590 [14.99] .500 [12.70] 5 MSPXXA = 195 [4.95]
MSP08 .790 [20.07] .700[17.78] 7 MSPXXC = .350 [8.89]
MSP10 .990 [25.15] .900 [22.86] 9
MSP09 .890 [22.61] .800 [20.32] 8 .195 [4.95] ONLY

TEST CONDITIONS MAX. AR (Typical Test Lots)
Power Conditioning 1 1/2 x rated power, applied 1 1/2 hours on and 1/2 hour off for 100 hours +0.50% AR
+ 4 hours at 25°C ambient temperature
Thermal Shock 5 cycles between - 65°C and + 125°C +0.50% AR
Short Time Overload 2 1/2 x rated working voltage 5 seconds +0.25% AR
Low Temperature Operation 45 minutes at full rated working voltage at - 65°C +0.25% AR
Moisture Resistance 240 hours with humidity ranging from 80% RH to 98% RH +0.50% AR
Resistance to Soldering Heat Leads immersed in 350°C solder to within 1/16" of device body for 3 seconds +0.25% AR
Shock Total of 18 shocks at 100 G's +0.25% AR
Vibration 12 hours at maximum of 20 G's between 10 and 2,000 Hz +0.25% AR
Load Life 1,000 hours at 70°C, rated power applied 1 1/2 hours on, 1/2 hour off for full +1.00% AR
1,000 hour period. Derated according to the curve.
Terminal Strength 4 1/2 pound pull for 30 seconds +0.25% AR

Insulation Resistance

10,000 Megohm (minimum)

Dielectric Withstanding Voltage

No evidence of arcing or damage (200 V RMS for 1 minute)

* Test methods per MIL-STD-202.

A" Profile

Higher power ratings available. Contact factory.

C" Profile
1.90 MSP10A Package 3.00 4
MSP10C Package
MSPO08A Package 2.50
1.50
o »
E E 2.00 MSPO08C Package
ES MSP0BA Package 2
@ 115 ]
g £ MSPOGC Package
< <« 150
< o«
[+ o
w
= z .
e SINGLE RESISTOR g SINGLE RESISTOR
45 0 03
30 01 and 05 60
\ 38 01 and 05 \
\ \
-50 +25 +70 +125 +150 ) -50 +25 +70 +125 +150
AMBIENT TEMP. DEG. CENTIGRADE AMBIENT TEMP. DEG. CENTIGRADE
"A"Profile ~ "C" Profile
70°C Package Ratings 70°C Package Ratings
MSP10A 1.25 watts MSP10C 1.60 watts
MSP09A 1.12 watts MSP08C 1.30 watts
MSPO8A 1.00 watts MSP06C 1.00 watts
MSPO6A .75 watts
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MODEL MSP

01 Schematic

3

Additional resistance values are constantly being added. Please contact your local Dale
Distributor or Representative to check availability of values not shown.

\ 22 68 150 390 820 2.0k 4.7k 10k 22k 51k* 120k* 470k
1 ¢ 33 82 180 470 1.0k 22k 56k 12k 27k 56k  150k*  500k*
39 100 220 510 12k 27k 6.0k* 15k 33k 68k 180k* 1Meg
ces 47 110 270 560 1.5k 3.3k 6.8k 18k, 39 82k 220k
56 120 330 680 1.8k 3.9k 82k 20k 47k 100k 330k
*MSPXXA only.
1 2 3 1 n Additional resistance values are constantly being added. Please contact your local Dale®
Distributor or Representative to check availability of valu8s riot shown.
03 Schematlc 22 47 110 270 560* 15k 33k 6.8k 18k* 47k  120k* 470k
27+ 56 120 330 680 1.8k* 3.9k* 8.2k* 22k  56k* 150k* 1Meg
29* 68 150 390 820 2.0k* 4.7k 10k, 27k* 68k  180k*
33 82 180 470 1.0k 22k 5.6k 3 2k* 33k 82k* 220k
39* 100 220 510* 1.2k* 27k* 6.0k* 15k  39k* 100k  330k*
*MSPXXA only.

05 Schematic

AAA-SAAA

< |
b3
2

1

R,/R, Zo R,/R, Zo
220/270 121 330/470 194
180/390 123 330/680 222
220/330 132 1.5k/3.3k 1031
330/390 179

01 Scheimatic

EXAMPLE:

A =.195"[4.95] Height

.100" [2.54] Lead Spacing
C =.350" [8.89] Height

.100" [2.54] Lead Spacing

MSP08A-01-101G = A molded single-in-line
thick film resistor network with 8 pins on .100"
[2.54] centers, .195" [4.95] maximum seated
height, 01 schematic, resistance value of 100
ohm and a tolerance of + 2%.

EXAMPLE:

MSPO06A-03-102G = A molded single-in-line
thick film resistor network with 6 pins on .100"
[2.54] centers, .195" [4.95] maximum seated
height, 03 schematic, resistance value of 1000

ohm and a tolerance of + 2%.

MSP 08 A 01 101 G
MODEL  NUMBER OF PINS PACKAGIE CODE SCHEMATIC  RESISTANCE VALUE TOLEFllANCE
A =.195" [4.95] Height First 2 digits (3 for F=1+1%
.100" [2.54] Lead Spacing "F" tolerance) are G=12%
C =.350" [8.89] Height significant figures. J =+5%
.100" [2.54] Lead Spacing Last digit specifies
number of zeros to
follow.
03 Schematic
MSP 06 A 03 102 G
MODEL  NUMBER OF PINS PACKAGLE CODE SCHEMATIC RESISTANICE VALUE TOLEF]{ANCE
A =.195" [4.95] Height First 2 digits (3 for F=+1%
.100" [2.54] Lead Spacing "F" tolerance) are G=12%
C =.350" [8.89] Height significant figures. J=%+5%
.100" [2.54] Lead Spacing Last digit specifies
number of zeros to
follow.
05 Schematic «
MSP 06 A 05 221 331 G
MODEL NUMBER OF PINS PACKAGE CODE

SCHEMATIC RESISTANClE VALUE R, RESISTANC'E VALUE R, TOLERANCE

First two digits are significant figures. Last
digit specifies the number of zeros to follow.

G=+2%
J =+5%

EXAMPLE:

MSP06A-05-221/331G = A molded single-in-line
thick film resistor network with 6 pins on .100" [2.54]
centers, .195" [4.95] maximum seated height, 05
schematic with resistances of R, = 220 ohm and

R, = 330 ohm and a tolerance + 2%.
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MODELS MDP14, MDP16, MDP18

Thick Film Resnstor Networks
Dual-In-Line, Molded

A COMPANY OF
VIiSsHAY

DALE,

01, 03, 05 Schematics

FEATURES

01 Schematic

/ ¢ MDP14-01 ‘

PINNO.1 |<¢— MDP16-01 —»
<— MDP18-01 —>

¢ 160" [4.06] maximurn seated height
* Rugged, molded case construction
¢ Highly stable thick film

* Low temperature coefficient
(- 55°C to + 125°C) + 100PPM/°C

* Reduces total assembly costs

e Compatible with automatic inserting equipment
» Wide resistance range

¢ Uniform performance characteristics

¢ Available in tube pack

13, 15 or 17 resistors with one pin common

The MDPXX-01 circuit provides a choice of 13, 15 or 17 nominally equal
resistors, each connected between a common pin (14, 16 or 18) and
a discrete P.C. board pin. Commonly used in the following applications:

* MOS/ROM Pull-up/Pull-down * TTL Input Pull-down

* Open Collector Pull-up * Digital Pulse Squaring

* "Wired OR" Pull-up * TTL Unused Gate Pull-up

» Power Driven Pull-up ¢ High Speed Parallel Pull-up

03 Schematic

S

< MDP14-03 —>| ‘

7,8 or 9 isolated resistors

The MDPXX-03 provides a choice of 7, 8 or 9 nominally equal resistors,
each resistor isolated from all others and wired directly across.
Commonly used in the following applications:

¢ "Wired OR" Pull-up ¢ Long-line Impedance Balancing
* Power Driven Pull-up * LED Current Limiting

PINNO.1  [=<— Mz;‘::i;* « Powergate Pull-up * ECL Output Pull-down
* Line Termination ¢ TTL Input Pull-down
05 Schematic A
T I g e e TTL .dua.ll line t.ermlnator, pulse .squarllng .
SheS  SreS SRS Red $heS SRS SRS The MDPXX-05 circuit contains 12, 14 or 16 series pairs of resistors.
St At Each series pair is connected between ground and a common line.
w02 S Zeos 2] [ 3 Sed 3ed 3 The junction of these resistor pairs is connected to the input terminals.
-

/L__Il__IL_I ;_II_JI_II_II_I

PIN NO. 1 MDP14-05, MDP16-05, MDP18-05

The 05 circuits are designed for TTL dual-line termination and pulse
squaring.

ELECTRICAL SPECIFICATIONS

Resistance Range:
01 and 03 schematics: 10 ohm to 2.2 Megohm
standard.

Tolerance:
01 and 03 schematic: + 2% standard.
+ 1% and + 5% available.
05 schematic: 2% standard.
+ 1% and + 5% available.

Temperature Coefficient: (- 55°C to + 125°C)
+ 100PPM/°C typical.

Temperature Coefficient of T.C. Tracking:
(- 55°C to + 125°C)
01 and 03 schematics: + 50PPM/°C.
05 schematic: + 150PPM/°C standard.
(Tighter tracking available).

Resistor Power Rating: (Maximum at 25°C)
See derating curve.

Resistor Power Rating: (Maximum at 70°C).
01 and 05 schematics = .125 watt. 03 schematic = .250 watt.

Package Power Rating: (Maximum at 25°C and 70°C)
See derating curve.

Voltage Coefficient of Resistance: < 50PPM/V typical.
Maximum Operating Voltage: 100 VDC.

Operating Temperature Range: - 55°C to + 125°C.
Storage Temperature Range: - 55°C to + 150°C.

MECHANICAL SPECIFICATIONS

Marking Resistance to Solvents: Permanency testing
per MIL-STD-202, Method 215.

Solderability: Per MIL-STD-202, Method 208E.

Body: Molded epoxy.

Terminals: Copper alloy, tin-lead plated.

Weight: 14 pin = 1.3 grams; 16 pin = 1.5 grams;
18 pin = 1.7 grams.
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’ MODELS MDP14, MDP16, MDP18

i e e I i B i I e I i

[<— A +.010 [.254] —»l

BT

Pin #1 /lﬁ)

030 [.762] A
TYP. i

Identification /.;,:l |35 QLT L I T T ) R

075 +.015 || .018 +.003 130 +.015
—>» - | > |« >
1.90 + .381 -.010
PIN #i [ ] 1457 +.076] [3.30 +.381
- .254]
100£.010 —>| =< 1050 =005
[254£.2541 | . g10[254] —p [1:27£.127]
TYPE A B (o] .
Non-Accumulative Tol.
MDP14  .750[19.05]  .600 [15.24] 6 "C" Spaces
MDP16  .850[21.59]  .700[17.78] 7
MDP18  .950[24.13]  .800 [20.32] 8

120+.005
[3.05 £ .127]

.310£.010
[7.87 £ .254]

) >

~< >~
250 £.005
[6.35 +.127]

J
— .010 +.005
>l  -.002
[.254 +.127
-.051]

- .
¢ -

<

.290 MIN
320 NOM.
.360 MAX.
[7.37 MIN.
8.13 NOM.
9.14 MAX.]

.
o

TEST

CONDITIONS

MAX. AR (Typical Test Lots)

Power Conditioning

1 1/2 rated power, applied 1 1/2 hours on and 1/2 hour off for 100 hours
+ 4 hours at 25°C ambient temperature

+0.50% AR

Thermal Shock

5 cycles between - 65°C and + 125°C +0.50% AR
Short Time Overload 2 1/2 x rated working voltage 5 seconds +0.25% AR
Low Temperature Operation 45 minutes at full rated working voltage at - 65°C +0.25% AR
Moisture Resistance 240 hours with humidity ranging from 80% RH to 98% RH +0.05% AR
Resistance to Soldering Heat Leads immersed in 350°C solder to within 1/16" of device body for 3 seconds +0.25% AR
Shock Total of 18 shocks at 100 G's +0.25% AR
Vibration 12 hours at maximum of 20 G's between 10 and 2,000 Hz +0.25% AR
Load Life 1,000 hours at 70°C, rated power applied 1 1/2 hours on, 1/2 hour off for full +1.00% AR

1,000 hour period. Derated according to the curve.
Terminal Strength 4 1/2 pound pull for 30 seconds +0.25% AR

Insulation Resistance

10,000 Megohm (minimum)

Dielectric Withstanding Voltage

No evidence of arcing or damage (200 VRMS for 1 minute)

* Test methods per MIL-STD-202.

3.40 18 Pin Package
16 Pin Package
3.00
14 Pin Package
_. 270
»n
E
<
g
]
£
S
o
[
£
g
SINGLE RESISTOR
.380 03
01 and 05 \
.190
-50 +25 +70 +125 +150

AMBIENT TEMP. DEG. CENTIGRADE

70°C Package Power Ratings

18 Pin 2.18 watt
16 Pin 1.92 watt
14 Pin 1.73 watt
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MODELS MDP14, MDP16, MDP18

01 Schematic

Model MDP14-01 Models MDP16-01 and MDP18-01

22 75 180 510 15k 3.3k 82k 22k 100k 22 110 470 1.8k 6.0k 27k 120k
27 82 200 560 1.6k 3.9k 9.1k 27k 120k 33 120 510 2.0k 6.8k 33k 150k
33 91 220 620 1.8k 4.7k 10k 33k 150k 39 150 560 2.2k 82k 39k 180k
39 100 240 680 20k 5.1k 11k 3% 180k 47 180 680 2.7k 10k 47k 220k
47 120 270 820 22k 56k 12k 47k 220k 56 220 820 3.3k 12k 56k 330k
51 130 330 1.0k 24k 6.0k 15k 56k 330k 68 270 1.0k 3.9k 15k 68k 470k
56 150 390 1.2k 27k 6.8k 18k 68k 470k 82 330 1.2k 4.7k 18k 82k 1Meg
68 160 470 1.3k 3.0k 7.5k 20k 82k 1Meg 100 390 1.5k 5.6k 22k 100k

03 Schematic Model MDP14-03 Models MDP16-03 and MDP18-03
22 56 150 390 1.0k 2.7k 6.2k 16k 82k 22 120 820 4.7k 27k 180k
24 62 160 430 1.1k 3.0k 6.8k 18k 100k 33 150 1.0k 56k 33k 220k
27 68 180 470 1.2k 3.3k 7.5k 20k 120k 39 180 1.2k 6.0k 39k 330k
30 75 200 510 1.3k 36k 82k 22k 150k 47 220 15k 6.8k 47k 470k
33 82 220 560 1.5k 3.9k 9.1k 27k 180k 56 270 1.8k 8.2k 56k 680k
36 91 240 620 1.6k 4.3k 10k 33k 220k 62 330 20k 10k 68k 1Meg
39 100 270 680 1.8k 4.7k 11k 39k 330k 68 390 22k 12k 82k
43 110 300 750 2.0k 5.1k 12k 47k 470k 82 470 27k 15k 100k
47 120 330 820 22k 56k 13k 56k 1Meg 100 560 3.3k 18k 120k
51 130 360 910 2.4k 6.0k 15k 68k 110 680 3.9k 22k 150k
05 Schematic Models MDP14-05, MDP16-05 AND MDP18-05
Do oA Do VALUE 2o VALUE 2o
1 1 Ueliss!
EELBERL FREEEEEE 180/390 123 330/470 194
S ¢
g gmp smg DAt f o dmp mip Sy 220/270 121 330/680 222
RZ' -Hz‘b 'RZ" -Hz‘b >R >3 >R2‘> )HZ" b
- WA
LT T T /{_, T TT T T 220/330 132 1.5k/3.3k 1.03k
330/390 179

* Other values from 10 ohm to 3.3 Megohm.

01 and 03 Schematic

01
MDP 14 03 101 G

MODEL NUMBER OF PINS SCHEMATIC RESISTANCE VALUE TOLERANCE

First 2 digits (3 for F
"F" tolerance) are G
significant figures. J
Last digit specifies
number of zeros to
follow.

1%
2%
5%

]
[ o

05 Schematic

MDP 14 05 221 271 G
MODEL NUMBEROF PINS  SCHEMATIC RESISTANCE VALUE R, RESISTANCE VALUE R, TOLERANCE

First two digits (3 for "F" tolerance) are F=£1%

significant figures. The last digit specifies G=+2%

the number of zeros to follow. J=1+5%
EXAMPLE: EXAMPLE:
MDP14-03-101G = A dual-in-line thick film resistor network with 14 MDP14-05-221/271G = A 14-pin dual-in-line thick film resistor network
pins on .100" [2.54] centers, 03 schematic, resistance of 100 ohm and with 12 series pairs of resistors of 220 ohm and 270 ohm per pair and
a tolerance of £ 2%. a tolerance of + 2%.
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MODELS MDP16-45 and MDP16-46
Thick Film Resistor Networks

A COMPANY OF

/
Dual-In-Line, Molded "o
FEATURES
* .190" [4.83] maximum seated height  Highly stable thick film
* Rugged, molded case construction « Reduces P.C. board space
¢ Low temperature coefficient (- 55°C to + 125°C) . .
MDP16-45: + 100PPM/°C, MDP16-46: + 250PPM/°C ~ * Available in tube pack
e Compatible with automatic insertion equipment * Reduces total assembly costs
MDP16-45 Schematic
TTL to ECL translator
The MDP16-45 network consists of 18 resistors of 3 different
values, internally divided into six (6) identical three (3) resistor
sections for TTL to ECL translation.
.
SCSI-BUS signal terminator
The MDP16-46 network consists of 21 resistors of 2 different
values, internally divided into seven (7) identical three (3) resistor
sections for SCSI-BUS terminator applications.
ELECTRICAL SPECIFICATIONS Package Power Rating: (Maximum at 25°C) 2.0 watts.
Resistance Values: Voltage Coefficient of Resistance: <50PPM/V typical.
MDP16-45: 180 ohm, 270 ohm and 820 ohm in each of . ' . _ERo o
six (6) sections. Operating Temperature Range: - 55°C to + 125°C.
MDP16-46: 330 ohm, 150 ohm and 330 ohm in each of Storage Temperature Range: - 55°C to + 150°C.
seven (7) sections.
. MECHANICAL SPECIFICATIONS
Resistance Tolerance: ‘
MDP16-45: £ 2%. MDP16-46: £ 5%. Marking Resistance to Solvents: Permanency testing
. . per MIL-STD-202, Method 215.
Resistance Temperature Coefficient: (- 55°C to + 125°C)
MDP16-45: + 100PPM/°C typical. Solderability: Per MIL-STD-202, Method 208E.
MDP16-46: +250PPM/°C typical. Terminals: Copper alloy, tin-lead plated.
Temperature Coefficient of R Tracking: + 150PPM/°C. Body: Molded epoxy. L
, P
Resistor Power Rating: (Maximum at 25°C) .125 watt. Weight: 1.5 grams. \,\ Yy
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MODELS MDP16-45 and MDP16-46

.850 +.010 .120 +.005

~—— [21.59 +.254] —>| [3.05 +.127]

o B v¥

Pin #1
Identiﬁcation/(t\'-lj SR RS R R RS

PIN #1

.030 A
[.762] TYP.
.075+.015 130 +.015

— - —>| |<— .018 £.003 |
[1.91 + .381] : -.010
1002 010 [:457 +.076] [3.30 +.381]
254+ 254) | 1< 005010 050 005 254)
] ) 700+ 050 £ .
Non-Accumulative Tol. |<€¢— [17.78 + .254] .27 .127]

7 Spaces

.310+.010
[7.87 + .254]
-« >|
1250 +.005
<—>| [6.35 +.127]
r .010 +.005
>« -.002
[.254 + .127]
| -.051]
| ——>
.290 [7.37] MIN.
.320 [8.13] NOM.

.360 [9.14] MAX.

CONDITIONS

TEST MAX. AR (Typical Test Lots)
Thermal Shock 5 cycles between - 65°C and + 125°C +0.50% AR
Short Time Overload 2 1/2 x rated working voltage 5 seconds +0.25% AR
Low Temperature Operation 45 minutes at full rated working voltage at - 65°C +0.25% AR
Moisture Resistance 240 hours with humidity ranging from 80% RH to 98% RH +0.50% AR
Resistance to Soldering Heat Leads immersed in 350°C solder to within 1/16" of body for 3 seconds +0.25% AR
Shock Total of 18 shocks at 100 G's +0.25% AR
Vibration 12 hours at maximum of 20 G's between 10 and 2,000 Hz +0.25% AR
Load Life 1,000 hours at 70°C, rated power applied 1 1/2 hours on, 1/2 hour off +0.50% AR
for full 1,000 hour period. Derated according to the curve
Terminal Strength 4 1/2 pound pull for 30 seconds +0.25% AR

Insulation Resistance

10,000 Megohm (minimum)

Dielectric Withstanding Voltage

No evidence of arcing or damage (200 V RMS for 1 minute)

* Test methods per MIL-STD-202.

MDP16-45 Package &
MDP16-46 Package
2.00
3
<
)
S
=
=
<
-3
o 1.00 e
w
3
o
o
125 SINGLE RESISTOR
’ \
-50 +25 +70 +125 +150

AMBIENT TEMP. DEG. CENTIGRADE

MDP
MODEL

a5
16 - 46
NUMBER OF PINS SCHEMATIC
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MODELS DFP14 and DFP16

Thick Film Resistor Networks

Flat Pack, 01, 02, 11, 12 Schematics

FEATURES

¢ Low temperature coefficient
(- 55°C to + 125°C) £ 100PPM/°C

* Hot-solder dipped or gold-plated leads

01, 11 Schematic

7 or 8 isolated resistors

The DFPXX-01and DFPXX-11 provide the user with 7 or 8 nominally equal
resistors with each resistor isolated from all others. Commonly used in the

following applications:

|« DFP14-01 5. ¢ "Wired OR" Pull-up

. - : J
PIN NO. 1 DFP14-11 Power Driven Pull-up
DFP16-01 * Power Gate Pull-up
<~ Dprp16-11 e Line Termination

A COMPANY OF

* 01 and 02 schematics - gold plated leads ¢ Highly stable thick film
* 11 and 12 schematics - tin-lead plated leads e« Wide resistance range

* .065" [1.65] height for high density packaging « A|| devices are capable of passing

the MIL-STD-202, Method 210,
Condition E "Resistance to
Soldering Heat" test

* Long-line Impedance Balancing
¢ LED Current Limiting

* ECL Output Pull-down

¢ TTL Input Pull-down -

02, 12 Schematic

o

13 or 15 resistors with one pin common

The DFPXX-02 and DFPXX-12 provide the user with a choice of 13 or 15
nominally equal resistors, each gonnected to a common pin (14 or 16).
Commonly used in the following applications:

* MOS/ROM Pull-up/Pull-down ¢ TTL Input Pull-down
/ - gi:}:ﬁg > « Open Collector Pull-up « Digital Pulse Squaring
PIN NO. 1 © *"Wired OR" Pull-up * TTL Unused Gate Pull-up
DFP16-02 _,, | * Power Driven Pull-up * High Speed Parallel Pull-up
' DFP16-12
ELECTRICAL SPECIFICATIONS Operating Temperature Range: - 55°C to + 125°C.

Resistance Range: 10 ohm to 1 Megohm.

Tolerance: + 2% standard. + 1% and + 5% available.

Temperature Coefficient: (- 55°C to + 125°C)
+ 100PPM/°C typical.

Isolation Resistance: 01 and 11 schematic: >100 Megohm.

Resistor Power Rating: (Maximum at 25°C)
01, 11 schematics = 0.25 watt. 02, 12 schematics = 0.15 watt.

Package Power Rating: (Maximum at 25°C) 0.65 watt.
T. C. Tracking: (- 55°C to + 125°C) 50PPM/°C.
Voltage Coefficient of Resistance: < 50PPM/V typical.
Maximum Operating Voltage: 75 VDC.

Storage Temperature Range: - 55°C to + 150°C.

MECHANICAL SPECIFICATIONS

Marking Resistance to Solvents: Permanency testing
per MIL-STD-202, Method 215.

Solderability: Per MIL-STD-202, Method 208E.

Body: Epoxy filled ceramic sandwich.

Terminals: Per MIL-STD-1276:
DFPXX-01, DFPXX-02 = Type G (gold plated).
DFPXX-11, DFPXX-12 = Type G (hot-solder dipped).
Hot-solder dipped leads supplied as standard finish
unless otherwise specified.

PIN#1 1250 [6.35] 1250 [6.35]
X < MIN. > < MIN. >
050 [1.27] —" A ¥ | ‘ ¢ 1005 +.001
TP K o ] 065 [1.65] — -.0025
. 365 [9.27] MIN. MAX. f [127 +.0254
c . .385 [9.78] MAX. 1‘ |<_______ 825 [20.96] 7 0635]
Yo Yy MAX. )
4 — MODEL A
©.015[.381] MIN. A+.010[.254
019 [ 483] MAX. .265 [6.73] MAX. [-254] DFP14  .037[.940]
DFP16  .012[.305]
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MODELS DFP14 and DFP16

TEST CONDITIONS

MAX. AR (Typical Test Lots)
Power Conditioning 1 1/2 x rated power, applied 1 1/2 hours on and 1/2 hour off +0.50% AR
for 100 hours + 4 hours at 25°C ambient temperature
Thermal Shock 5 cycles between - 65°C and + 125°C +0.50% AR
Short Time Overload 2 1/2 x rated working voltage 5 seconds +0.25% AR
Low Temperature Operation 45 minutes at full rated working voltage at - 65°C +0.25% AR
Moisture Resistance 240 hours with humidity ranging from 80% RH to 98% RH +0.50% AR
Resistance to Soldering Heat Leads immersed in 350°C solder to within 1/16" of body for 3 seconds +0.25% AR
Shock Total of 18 shocks at 100 G's +0.25% AR
Vibration 12 hours at maximum of 20 G's between 10 and 2,000 Hz +0.25% AR
Load Life 1,000 hours at 70°C, rated power applied 1 1/2 hours on, 1/2 hour off +0.50% AR
for full 1,000 hour period. Derated according to the curve
Terminal Strength 4 1/2 pound pull for 30 seconds +0.25% AR

Insulation Resistance 10,000 Megohm (minimum)

Dielectric Withstanding Voltage

No evidence of arcing or damage (200 V RMS for 1 minute)

* Test methods per MIL-STD-202.

01, 11 Schematic

Package
.65 9

50 ¢

POWER RATING (WATTS)

25 SINGLE RESISTOR

\

-55 +25 +70
AMBIENT TEMP. DEG. CENTIGRADE

+125 +150

02, 12 Schematic

5 Package
3
7 50 ¢r
3
[<]
=
<
o«
o«
w
H
(o]
o
15 SINGLE RESISTOR

-55 +25 +70
AMBIENT TEMP. DEG. CENTIGRADE

+125 +150

100 330 510
200 470 680

1.0k 20k 3.0k 4.7k 6.8k 22k
15k 22k 3.3k 5.1k 10k

100k

DFP 14 - 0

MODEL NUMBER OF PINS TERMINAL FINISH

0 = Type G gold, optional.
1 =Type G hot-solder dipped,
standard.

EXAMPLE: DFP14-01-102G = A flat pack thick film network with
14 pins on .050" [1.27] centers, 01 schematic, resistance of 1,000
ohms and tolerance of + 2%, with Type G gold plated terminals.

2
1 - 102 G
SCHEMATIC RESISTANCE VALUE TOLETANCE
The first three digits F=%+1%
are significant figures G=*2%
and the last digit J=%+5%

specifies the number
of zeros to follow.

EXAMPLE: DFP14-02-102G = A flat pack thick film network with
14 pins on .050" [1.27] centers, 02 schematic, resistance of 1,000
ohms and tolerance of + 2%, with Type G gold plated terminals.
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A COMPANY OF

‘M83401I04 0S5, 06, 07, 08 09

Thick Film Resistor Networks
Military, MIL-R-83401 Qualified
Single-In-Line Package, C & G Schematics

TECHNO

FEATURES

* .36 watt to 1.8 watt at 70°C * High temperature solder joints

¢ Qualified to MIL-R-83401 * Techno's capabilities include designing
* Designed for automatic insertion special resistor networks from

. customer supplied schematics. We
* Withstands thermal stress from welcome the opportunity to work with

-65°C 10 +125°C customer engineers during the initial
» Conforms to IC package configurations design phase.

C Schematic
Standard Profile Low Profile

6 pin  (M8340104XXXXXXC) 6 pin  (M8340107XXXXXXC)
8 pin  (M8340105XXXXXXC) 8 pin  (M8340108XXXXXXC)

10 pin - (M8340106XXXXXXC) 10 pin  (M8340109XXXXXXC)

g 5, 7 or 9 resistors with one pin common
/ <—— 6Pin _>| This model provides the user with a choice of 5, 7 or 9 nominally equal resistors,
Pin No. 1 ) each connected to a common pin (Pin No.1). Commonly used in the following
< 8Pin ——— applications:
< 10 Pin > * “Wired OR’ Pull-up * Open Collector Pull-up
¢ Power Gate Pull-up e TTL Input Pull-down
¢ MOS/ROM Pull-up/Pull-down e TTL Unused Gate Pull-up
G Schematic
Standard Profile Low Profile

6 pin  (M8340104XXXXXXG) 6 pin  (M8340107XXXXXXG)
8 pin  (M8340105XXXXXXG) 8 pin  (M8340108XXXXXXG)

10 pin  (M8340106XXXXXXG) 10 pin  (M8340109XXXXXXG)

3, 4 or 5 isolated resistors
/ This model provides the user with a choice of 3, 4 or 5 nominally equal resistors.
P No 1 «~— opin —>] Each resistor is isolated from all others. Commonly used in the following
T |€————— 8 Pin ———+ applications:
-« 10 Pin > ¢ “Wired OR” Pull-up ¢ Long-line Impedance Balancing

¢ Power Driven Pull-up e LED Current Limiting

¢ Power Gate Pull-up | e ECL Output Puli-down

¢ Line Termination e TTL Input Puli-down

ELECTRICAL SPECIFICATIONS Dielectric Strength: 200 V RMS, 1 minute.
Resistance Range: 100 ohm to 1 Megohm standard Insulation Resistance: 10,000 Megohm minimum.

profile, 27 ohm to 1 Megohm low profile.

Resistance Tolerance: + 1%, + 2%, + 5% standard. o . e
Tighter tolerances available. Resistive Element: Thick film.

Temperature Coefficient: (- 65°C to + 125°C) Enca!:)sula.tlon: Phthalate.
"K" = + 100PPM/°C, "M" = + 300PPM/°C. Term!nals. Solderable leads. _ .
Package Power Rating: : T?;Téga;esc;gsggth: 4.5 pounds applied to 5 terminals

MECHANICAL SPECIFICATIONS

Schematic  Standard Profile Low Profile e
o 10wattto 1.8 watt 0.6 watt to 1.08 watt Solderability: Meets MIL-STD-202, Method 208.
G 0.6 watt to 1.0 watt .36 watt to .60 watt ENVIRONMENTAL SPECIFICATIONS
Maximum Operating Voltage: 50 volts per resistor. Temperature Limits: - 65°C to + 125°C.
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M83401/04, 05, 06, 07, 08, 09

6, 8, 10 Pin Standard Profile 6, 8, 10 Pin Low Profile
.990 +.008
<«— [2515+.203] — 3 .990 +.008
.083 +.005 -790 +.008 «— [25.15+.203]
[2.11£.127] Notch Indicates [ [20-07:£.203] > 083 +.005 Notch -790 +.008
| | < Pin1 —_y| 590%.008 [2.11 + 127] Indicates [ [20.07+.203] >
l | [14.99 + .203] 11t
AN, Pin1—_y| .590+.008
018 +.003 X | 018£.003 | [14.99+.203] | ¥
[.457 +.076] i .338+.005 [.457 + .076] 187 +.005
[8.59 £ .127] $ 4.75 +.127]
135 £.010 r Y 135 +.010 Py _Tf

[3.43+.254] __ 1 | [3.43 +.254] :
.010 +.002 .040 + .009 i .020 +.003

040 + .009 .020 +.003 .010 +.002 ;
[.254 +.051] - 015 / —>|l<— 508 £ .076] [-254 +.051] - 015 _1:(, N :0; 1,508 +.076]

102229 P 100+ .005 [1.02 +.229 - .

- -.381] [2.54 +.127]
-.381] [2.54 +.127] Non-cumulative
Non-cumulative

90"/30" cycle

MIL-R-83401
TEST' CONDITIONS REQUIREMENT? TYPICAL AR
Power Conditioning (108) 100 hours at 1.5 times rated power at 25°C, 90"/30" cycle Group A Combined AR < 0.10%
Thermal Shock (107) 5 cycles, - 65°C to + 125°C AR £0.70%?
Thermal Shock Group C (107) 25 cycles, - 65°C to + 125°C AR £ 0.70%? AR < 0.10%
Short Time Overload 2.5 times rated voltage not to exceed 2 times rated power AR £0.25%? AR < 0.02%

for 5 seconds

Low Temperature Storage 24 hours, no load at - 65°C AR < 0.25%? AR < 0.02%
Low Temperature Operation 1 hour storage, 45 minutes rated power at - 65°C AR <£0.25%2 AR < 0.02%
High Temperature Exposure 100 hours, no load at 125°C AR < 0.50%? AR < 0.06%
Moisture Resistance (106) 240 hours with humidity ranging from 80% RH to 98% RH AR < 0.50%? AR < 0.20%
Resistance to Soldering Heat (210) 350° for 3 seconds AR < 0.25%? AR < 0.05%
Shock (213) 18 shocks, 100 g, 6 ms, sawtooth, 3 axes AR < 0.25%? AR < 0.04%
Vibration (204) 10 to 2000 Hz, 20 g, 12 hours, 3 axes AR £ 0.25%? AR < 0.04%
Load Life (108) 1000 hours at rated power at 75°C and at rated power at 25°C, AR £ 0.50%? AR < 0.20%

2. For values below 100 ohm, add 0.05 ohm to

the allowable change.

1. Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

3. The referenced tests also require that setting stability change shall not exceed + 0.05 percent plus the specified maximum resolution.

w 130
S | L
% {70}
E N
< 90 N
3 A\
a 70
In] \|§L
£ 50
N
T 30
] N
®°
60 30 ©0 30 60 90 120 150
AMBIENT TEMP. DEG. CENTIGRADE

The power rating listed for each
network is based on continuous
full-load operation at an ambient
temperature of 70°C. When the
network is operated at temperatures
other than 70° C, the power rating
should be scaled linearly as shown.

— Complete part number
— Resistance value
— Tolerance value

— Manufacturer's name
or code

— Date code
— Pin indentifier

M83401

MILITARY SPECIFICATION NO.

K C
06 M 1003 F G
SI|ZE CHARAC‘ll'ERISTIC VAIl_UE TOLEI:IiANCE SCHEMATIC
04 = 6 Pin Standard Profile SIP K = + 100PPM/°C First three digits are F =%x1%
05 = 8 Pin Standard Profile SIP M= + 300PPM/°C | | significant figures. G =+2%
06 = 10 Pin Standard Profile SIP Last digit specifies J =+5%
07 = 6 Pin Low Profile SIP number of zeros.

08 = 8 Pin Low Profile SIP

09 = 10 Pin Low Profile SIP

EXAMPLE:

Use R as decimal
point for value less
than 100 ohm.
Example: 30R0 = 30Q.

M8340106M1003FC = A single-in-line resistor network with 10 pins,
a standard profile, a T.C.R. of + 300 PPM/°C, resistance value of
100 kilohms, tolerance of 1% and to schematic “C”.
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A COMPANY OF

MODEL MSM

Thlck Film Resistor Networks
Military, MIL-R-83401 Qualified, Type RZ
Single-In-Line, Molded - 01, 03, 05 Schematics

FEATURES

* MIL-R-83401 qualified * Rugged molded case construction

195" [4.95] "A" and .350" [8.89] "C" » Compatible with automatic insertion equipment
maximum seated heights * 100% screen tested per Group A,

* Highly stable thick film . Allsélg\%::%:pa:eocf:ah;;t-leﬂ gsssgsing the

* T.C.R. available in K" (+ 100PPM/°C) MIL-STD-202, Method 210, Condition E
or "M" (£ 300PPM/°C) characteristic "Resistance to Soldering Heat" test

¢ All device leads are hot-solder dipped ¢ Available in tube pack

01 Schematic

5, 7 or 9 resistors with one pin common

"A" Profile "C" Profile
y 3 MSMO06A-01 (M8340107XXXXXXC) MSMO06C-01 (M8340104XXXXXXC)
1 MSMO08A-01 (M8340108XXXXXXC) MSMO08C-01 (M8340105XXXXXXC)

MSM10A-01 (M8340109XXXXXXC) MSM10C-01 (M8340106XXXXXXC)

eoe ‘ The MSMO06A-01, MSM08A-01, MSM10A-01, MSM06C-01, MSM08C-01 and
MSM10C-01 molded single-in-line resistor networks provide the user with a choice
of 5, 7 or 9 nominally equal resistors, each connected to a common pin (Pin No. 1).

1 2 3 n1 n Commonly used in the following applications:
* "Wired OR" Pull-up * Open Collector Pull-up
* Power Gate Pull-up * TTL Input Pull-down
* MOS/ROM Pull-up/Pull-down ¢ TTL Unused Gate Pull-up
03 Schematic

3, 4 or 5 isolated resistors

"A" Profile "C" Profile

MSMOBA-03 (M8340107XXXXXXG) MSMO06C-03 (M8340104XXXXXXG)

MSMO8A-03 (M8340108XXXXXXG) MSMO08C-03 (M8340105XXXXXXG)

MSM10A-03 (M8340109XXXXXXG) MSM10C-03 (M8340106XXXXXXG)
The MSMO06A-03, MSM08A-03, MSM10A-03, MSM06C-03, MSM08C-03 and
MSM10C-03 molded single-in-line resistor networks provide the user with a choice
of 3, 4 or 5 nominally equal resistors. Each resistor is isolated from all others.
Commonly used in the following applications:

o2 3 4 n1oon * "Wired OR" Pull-up * Long-Line Impedance Balance
* Power Driven Pull-up ¢ LED Current Limiting
* Power Gate Pull-up ¢ ECL Output Pull-down
e Line Termination ¢ TTL Input Pull-down
05 Schematic

4, 6 or 8 isolated resistors

) ' "A" Profile "C" Profile
R MSMO6A-05 (M8340107XXXXXXH) MSMO06C-05 (M8340104XXXXXXH)
eees MSMO8A-05 (M8340108XXXXXXH) MSMO08C-05 (M8340105XXXXXXH)
R, MSM10A-05 (M8340109XXXXXXH) MSM10C-05 (M8340106XXXXXXH)

The MSMO06A-05, MSM08A-05, MSM10A-05, MSM06C-05, MSM08C-05 and
MSM10C-05 molded single-in-line resistor networks provide the user with a choice
of 4, 6 or 8 pairs of R,/R, resistor values for pulse squaring and TTL dual-line

1 2 3 n-1 n terminating requirements.
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MODEL MSM

ELECTRICAL SPECIFICATIONS
Resistance Range: 01 and 03 schematics:

10 ohm to 1 Megohm. 05 schematic: See values in table.
Tolerance: + 2% standard. + 1% and + 5% available.
Temperature Coefficient: (- 55°C to + 125°C)

"K" =+ 100PPM/°C, "M" = = 300PPM/°C.

Resistor Power Rating: (Maximum at 70°C .2 watt)
MSMXXA-01, MSMXXC-01 and MSMXXC-03 = .2 watt
MSMXXA-03 = .12 watt MSMXXC-05 = .11 watt
MSMXXA-05 = .07 watt

Package Power Rating: (Maximum at 70°C)

MSMO0B6A-01 = .60 watt MSMO06A-03 = .36 watt
MSMO08A-01 = .84 watt MSMO08A-03 = .48 watt
MSM10A-01 = 1.08 watt MSM10A-03 = .60 watt

1
MSMO06C-01
MSMO08C-01

1

1
1.00 watt MSMO06C-03 = .60 watt
1.40 watt MSM08C-03 = .80 watt
1

MSM10C-01 = 1.80 watt MSM10C-03 = 1.00 watt

.030 +.005
-.015
[.762 + .127 |=¢ A . +
-.381] .187 +.008
PIN #1 -.010
¢ yd ¢ [4.75 + 203
.040 + .009 remi -.254]
-.015 — 1‘
1.02 +.229
no2+229 |l >l } 3+ 015
.381]
.017 +.004 -.010
100 +.005 —>~| |-<— [.432 +.102] [3.43 +.381
[2.54 +.127] - B . - .254]
Non-Accumulative - l

C Equals Spaces

"C" Profile
.030 +.005
ots [ A >
[762 + .318217] .342 + .008
- -.010
* PIN #1 ¢ [8.69 + .203
Y X - .254)
.040 + .009 f " " “ l] " " "
-.015
[1.02+.229 — —>[ |<— f
-.381] .017+.004 | .135+.015
1005 005 [.432 +.102] -.010
[2.54 + 127) > B > 343 » .'23:5?411
Non-Accumulative C Equals Spaces

MSMO6A-05 = .56 watt MSMO06C-05 = .88 watt
MSMO08A-05 = .84 watt MSMO08C-05 = 1.32 watt
MSM10A-05 = 1.12 watt MSM10C-05 = 1.76 watt

Maximum Operating Voltage: 50 VDC.
Operating Temperature Range: - 55°C to + 125°C.

MECHANICAL SPECIFICATIONS
Body: Molded epoxy.
Terminals: Copper alloy, hot-solder dipped.
Solderability: Per MIL-R-83401.
Weight:
"A" Profile "C" Profile
6 pin = .4 gram 6 pin =.7 gram
8 pin =.5 gram 8 pin = .9 gram
10pin=.6gram 10 pin=1.1 gram

.089 +.014
[2.26 + .356]
>l
.012 +.004
[.305 + .102]
.089 +.014
[2.26 + .356]
MODEL A B c
MSMO6  .583+.015  .500 5
[14.81+.381] [12.70]
MSM08  .783%.015 _ .700 7
>l [19.80+.381] [17.78]
012 +.004
g MSM10  .983+.015 900 9
[:305+.102] [24.97 + .381] [22.86]

TEST CONDITIONS MAX. AR (Typical Test Lots)
Power Conditioning 1 1/2 x rated power, applied 1 1/2 hours on and 1/2 hour off for 100 hours +0.50% AR
+ 4 hours at 25°C ambient temperature

Thermal Shock 5 cycles between - 65°C and + 125°C +0.50% AR

Short Time Overload 2 1/2 x rated working voltage 5 seconds + 0.25% AR (Characteristic K)
+ 0.50% AR (Characteristic M)

Low Temperature Operation 45 minutes at full rated working voltage at - 65°C + 0.25% AR (Characteristic K)
+ 0.50% AR (Characteristic M)

Moisture Resistance 240 hours with humidity ranging from 80% RH to 98% RH +0.50% AR

Resistance to Soldering Heat Leads immersed in 350°C solder to within 1/16" of body for 3 seconds +0.25% AR

Shock Total of 18 shocks at 100 G's +0.25% AR

Vibration 12 hours at maximum of 20 G's between 10 and 2,000 Hz +0.25% AR

Load Life ) 1,000 hours at 70°C, rated power applied 1 1/2 hours on, 1/2 hour off for + 0.50% AR (Characteristic K)

. full 1,000 hour period +2.00% AR (Characteristic M)

Terminal Strength 4 1/2 pound pull for 30 seconds +0.25% AR

Insulation Resistance 10,000 Megohm (minimum)

Dielectric Withstanding Voltage No evidence of arcing or damage (200 V RMS for 1 minute)

* Reference MIL-R-83401.
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MODEL MSM

01 Schematic

AMBIENT TEMP. DEG. CENTIGRADE

"A" Profile : "C" Profile
MSM10A Package )
1.08 MSM10C Package
1.80 -
MSMO8A Package ;
.84
~ P~ MSMO08C Package
‘E 2 140 =
< E
B 60 MSMO6A Package 3
g - ' g 100 4_MSMOC Package
g g ‘ '
o o
24 o
g “ £
] g
12 SINGLE RESISTOR 20 SINGLE RESISTOR
-55 0 +25 +70 +125 +150 -55 0 +25 +70 +125 +150
AMBIENT TEMP. DEG. CENTIGRADE AMBIENT TEMP. DEG. CENTIGRADE
03 Schematic
"A" Profile "C" Profile
MSM10C Package
1.00 -
MSM10A Package " MSMO08C Package
& .60 &
MSMO08A Package
E E
z ; =3 MSMO6C Package
[O] o .60
= =
E E
-] MSMOBA Backage ::
o« .36 o0
w w
2 H
° o
o -8
' SINGLE RESISTOR
SINGLE RESISTOR
A2 =
-55 0 +25 +70 +125 +150 -55 0 +25 +70 +125 +150
AMBIENT TEMP. DEG. CENTIGRADE AMBIENT TEMP. DEG. CENTIGRADE
05 Schematic
"A" Profile "C" Profile
176 MSM10C Package
m .
142 SM10A Package
MSMO8A Package
@& .84 —~
MSMO08C Package
E ? 132
< <
s :
© o
E MSMO6A Package 2
= 56 =
o« T oo MSMO06C Package
[:4 e -
w w
g s
2 4
SINGLE RESISTOR
SINGLE RESISTOR A1
07
-55 0 +25 +70 +125 +150 -55 0 +25 +70 +125 +150

AMBIENT TEMP. DEG. CENTIGRADE
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MODEL MSM

MSM06C-01, MSM08C-01, MSM10C-01

33 330 1.5k 6.8k 82k
MSMO06A-01, MSM08A-01, MSM10A-01 39 470 2.0k 82k 100k
eon 47 510 2.2k 10k 220k
100 1.0k 4.7k 10k 100k 1Meg 68 560 2.7k 15k 470k
510 3.3k 5.6k 22k 470k 82 680 3.3k 22k 1 Meg
1 2 3 n-1 n

100 820 4.7k 27k
150 1.0k 5.1k 47k
220 1.2k 5.6k 56k

01 Schematic

03 Schematic 05 Schematic
MSMO06A-03, MSMO08A-03, MSM10A-03 ] .
100 1.0k 10k 100k 3 “'R;
MSM06C-03, MSM08C-03, MSM10C-03 : [ AR
Tz e m R SR MSMO06A-05, MSMO8A-05, MSM10A-05
220 1.0k 6.8k 22k 680k MSM06C-05, MSM08C-05, MSM10C-05
Consult factory for stocked values.

01, 03 Schematic

"A" PROFILE M8340107 K 1003 G CorG
"C" PROFILE M8340104 K 1003 G CorG
DETAIL SIPEQ NO. CHARACTERISTIC RESISTANCE VALUE TOLERANCE SCHEMATIC
i | |
"A" PROFILE "C" PROFILE K = £ 100PPM/°C | | The first three digits F=+1%
M8340107 = 6 pin SIP RZ070 M8340104 = 6 pin SIP RZ040 M = £ 300PPM/°C| | are significant figures. G=1+2%
M8340108 = 8 pin SIP RZ080 M8340105 = 8 pin SIP RZ050 The last digit =+5%
M8340109 = 10 pin SIP RZ090 M8340106 = 10 pin SIP RZ060 specifies number of
zeros to follow.
EXAMPLE: EXAMPLE:

M8340107K003GC = A low profile single-in-line resistor
network with 6 pins and a T.C.R. of + 100PPM/°C, resistance
value of 100 kilohm, tolerance of 2% and a "C" schematic.

M8340104K003GG = A high profile single-in-line resistor network
with 6 pins and a T.C.R. of + 100PPM/°C, resistance value of
100 kilohm, tolerance of 2% and "G" schematic.

M8340109 = 10 pin SIP RZ090

M8340106 = 10 pin SIP RZ060

05 Schematic
"A" PROFILE M8340107 K A001 * G CorG
"C" PROFILE M8340104 K AQO1 * G CorG
DETAIL SlPEC. NO. CHARACTERISTIC RESISTANCE VALUE TOLERANCE SCHEMATIC
| | l

"A" PROFILE "C" PROFILE K =+ 100PPM/°C M83401 assigned F=%+1%

M8340107 = 6 pin SIP RZ070 | |M8340104 = 6 pin SIP RZ040 | | M = + 300PPM/°C code for values of G=+2%

M8340108 = 8 pin SIP RZ080 | |M8340105 = 8 pin SIP RZ050 R, and R,. J=+5%

EXAMPLE:

M8340107KA001GH = A low profile single-in-line resistor network with
6 pins, a T.C.R. of £ 100PPM/°C, R, resistance value of 82 ohm, R,
resistance value of 130 ohm, tolerance of + 2% and "H" schematic.

EXAMPLE:

M8340104KA001GH = A high profile single-in-line resistor network with
6 pins, a T.C.R. of + 100PPM/°C, R1 resistance value of 82 ohm, R,
resistance value of 130 ohm, tolerance of + 2% and "H" schematic.

* The H-schematic resistance values are specified by a 4-digit code, which comes from MIL-R-83401. The codes and corresponding resistance values are:

CODE R, (Ohms) R, (Ohms) CODE R, (Ohms) R, (Ohms) CODE R, (Ohms) R, (Ohms)
A001 82 130 A007 220 270 A013 3k 6.2k
A002 120 200 A008 220 330 A014 180 270
A003 130 210 A009 330 390 A015 270 270
A004 160 260 A010 330 470 A016 560 560
A005 180 240 AO11 330 680 A017 560 1.2k
A012 1.5k 3.3k A018 620 2.7k

A006 180 390
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A COMPANY OF

M8340101 and M8340102 A
Thick Film Resistor Networks TECHNO
Military, MIL-R-83401 Qualified
Dual-In-Line Package, A and B Schematics

FEATURES
¢ 1.3 watt to 1.6 watt at 70°C ¢ High temperature solder joints
¢ Qualified to MIL-R-83401 * Techno's capabilities include
* Designed for automatic insertion designing special resistor networks
- from customer supplied
* Withstands thermal stress from schematics. We welcome the
- 65°C to +125°C opportunity to work with customer
» Conforms to IC package engineers during the initial design
configurations phase.
A Schematic
M8340101XXXXXXA
M8340102XXXXXXA
7 or 8 isolated resistors
This model provides the user with a choice of 7 or 8 nominally equal resistors with each
resistor isolated from all others. Commonly used in the following applications:
* "Wired OR" Pull-up ¢ Long-line Impedance Balancing
/ <«— 14 Pin ___>| * Power Driven Pull-up e LED Current Limiting
PinNo.1 I<—— 16Pin —> * Power Gate Pull-up * ECL Output Pull-down
¢ Line Termination ¢ TTL Input Pull-down
B Schematic
M8340101XXXXXXB
Q M8340102XXXXXXB
13 or 15 resistors with one pin common
| This model provides the user with a choice of 13 or 15 nominally equal resistors, each
connected to a common pin. Commonly used in the following applications:
% * MOS/ROM Puli-up/Pull-down ¢ TTL Input Pull-down
/ l * Open Collector Pull-up * Digital Pulse Squaring
-¢—— 14 Pin —)| o "Wi " _ ° -
Pin No. 1 ) 16 Pin ) Wired OR" Pull-up TTL Unused Gate Pull-up
* Power Driven Pull-up ¢ High Speed Parallel Pull-up
ELECTRICAL SPECIFICATIONS Dielectric Strength: 200 V RMS, 1 minute.
Resistance Range: 27.0 ohm to 1 Megohm. Insulation Resistance: 10,000 Megohm minimum.

Resistance Tolerance: + 1%, = 2%, + 5% standard.
Tighter tolerances available.

Temperature Coefficient: (- 65°C to + 125°C)

MECHANICAL SPECIFICATIONS
Resistive Element: Thick film.

"K" = + 100PPM/°C, "M" = + 300PPM/°C. Encapsulation: Phthalate.
Package Power Rating: Terminals: Solderable leads.
Schematic 14 Pin 16 Pin Tgrn;g\::agct):‘edr;gth: 4.5 pounds applied to 5 terminals
A 1.3 watts 1.5 watts :
B 1.4 watts 1.6 watts ENVIRONMENTAL SPECIFICATIONS
Maximum Operating Voltage: 100 volts per resistor. Temperature Limits: - 65°C to + 125°C.
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ey

M8340101 and M8340102

14, 16 Pin DIP

.845 +.030
<— [21.46+.762] —>
< .745+.030 —»
¢ [18.92 + .762] [.732(2; :_: g; 2]
170 +.020 [ 1 mes
[4.32 + .508] - ¢ —>| ‘*—
— " .260 + .005
1" .135+.010 — | <—
1‘ T U [3.43 £ .254] Il | | [6.60 +.127] o
.045 +.020 l | —>| l<— 1‘ \
1.14 + 508 1020 +.002 "
: N [.508 + .051] oo 1o 4 [010+.002 Dot indicates
065 +.020 .060 +.005 0°to 15 = [.254 +.051] Pin 1
[1.65 + .508] < [1.52£.127] \/ &
| |
.100 +.005
[2.54 +.127]

Non-Cumulative

MIL-R-83401 MAX. AR

TEST' CONDITIONS REQUIREMENT? (Typical Test Lots)
Power Conditioning (108) 100 hours at 1.5 times rated power at 25°C, 90"/30" cycle Group A Combined AR <0.10%
Thermal Shock (107) 5 cycles, - 65°C to + 125°C AR < 0.70%?2
Thermal Shock Group C (107) 25 cycles, - 65°C to + 125°C AR £0.70%? AR < 0.10%
Short Time Overload 2.5 times rated voltage not to exceed 2 times rated power AR £ 0.25%2 AR < 0.02%

for 5 seconds
Low Temperature Storage 24 hours, no load at - 65°C AR £0.25%? AR < 0.02%
Low Temperature Operation 1 hour storage, 45 minutes rated power at - 65°C AR £0.25%? AR < 0.02%
High Temperature Exposure 100 hours, no load at 125°C AR < 0.50%? AR < 0.06%
Moisture Resistance (106) 240 hours with humidity ranging from 80% RH to 98% RH AR < 0.50%2 AR < 0.03%
Resistance to Soldering Heat (210) 350° for 3 seconds AR < 0.25%? AR < 0.05%
Shock (213) 18 shocks, 100 g, 6 ms, sawtooth, 3 axes AR £0.25%? AR < 0.04%
Vibration (204) 10 to 2000 Hz, 20 g, 12 hours, 3 axes AR < 0.25%? AR < 0.04%
Load Life (108) 1000 hours at rated power at 75°C and at rated power at 25°C, AR < 0.50%? AR < 0.22%

90'/30" cycle

1. Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.
2. For values below 100 ohm, add 0.05 ohm to the allowable change.
3. The referenced tests also require that setting stability change shall not exceed + 0.05 percent plus the specified maximum resolution.

w 150
’9:‘ 125 25 > The power rating listed for each — Complete part number
; 100 ‘.% network is based on continuous — Resistance value
a 7 \‘ full-load operation at an ambient — Tolerance value
E 50 \ temperature of 70°C. When the — Manufacturer's name
& 25 N network is operated at temperatures or code
e N\ other than 70° C, the power rating — Date code

60 -30 0 30 60 90 120 150 should be scaled linearly as shown. — Pin identifier

AMBIENT TEMP. DEG. CENTIGRADE

01 K A
M83401 02 M 1003 F B
MILITARY SPECIFICATION NO. S||ZE CHARACEI'ERISTIC RESISTANICi VALUE TOLEF[{ANCE SCHEMATIC
01 = 14 Pin DIP K =+ 100PPM/°C First three digits are F=+1%
02 =16 Pin DIP M = + 300PPM/°C significant figures. G=+2%
Last digit specifies J=%5%
number of zeros.
EXAMPLE: Use R as decimal
- - ) oint for value less than
M8340102M1003FB = A dual-in-line resistor network ‘1)0’0 O:mv ueless
with 16 pins, a T.C.R. of £ 300 PPM/°C, resistance value E ) . 30R0 = 300
of 100 kilohms, tolerance of 1% and to schematic "B". - xample: = .

TECHNO DIVISION, DALE ELECTRONICS, INC., 7803 Lemona Avenue, Van Nuys, CA 91405-1139 « Phone (818) 781-1642 « Fax 818-781-8647 169



" MODELS MDM14 and MDM16
Thick Film Resistor Networks
Military, MIL-R-83401 Qualified, Type RZ

A COMPANY OF
VISHAY

DALE,

Dual-In-Line Package - 01, 03, 05 Schematics

FEATURES

01 Schematic

/ 14— MDM14-01 ->’

PINNO.1 |<— MDM16-01 —>

e MIL-R-83401 Qualified
¢ Epoxy molded construction
e All device leads are hot-solder dipped
* Available in tube pack
¢ T.C.R. available in "K" (+ 100PPM/°C)
or "M" (£ 300PPM/°C) depending on style

* 100% screen tested per Group A,
Subgroup 1 of MIL-R-83401

¢ All devices are capable of passing the
MIL-STD-202, Method 210,

Condition E "Resistance to Soldering
Heat" test

MDM14-01 (M8340101XXXXXXB)
MDM16-01 (M8340102XXXXXXB)
13 or 15 resistors with one pin common

The MDMXX-01 provides the user with a choice of 13 or 15 nominally equal

resistors, each connected to a common pin. Commonly used in the following
applications:

* MOS/ROM Pull-up/Pull-down
* Open Collector Pull-up

* "Wired OR" Pull-up

¢ Power Driven Pull-up

e TTL Input Pull-down

« Digital Pulse Squaring

¢ TTL Unused Gate Pull-up

* High Speed Parallel Pull-up

03 Schematic

/ ’<— MDM14-03—>J

PINNO.1 |<— MDM16-03 —>

MDM14-03 (M8340101XXXXXXA)
MDM16-03 (M8340102XXXXXXA)
7 or 8 isolated resistors

The MDMXX-03 provides the user with a choice of 7 or 8 nominally equal
resistors, with each résistor isolated from all others. Commonly used in the
following applications:

¢ "Wired OR" Pull-up

¢ Power Driven Pull-up
¢ Power Gate Pull-up
* Line Termination

¢ Long-line Impedance Balancing
¢ LED Current Limiting

e ECL Output Pull-down

¢ TTL Input Pull-down

05 Schematic

b
bl Lmbl Lmil Lri rb Lrl Lmil T
> S 2.5 2.5 2323523
*reS  SReS SRS R2$ QR2S $R2S SRS
S g
S SRig SRig SRE )& SRig SRig SR
R2¢ bnz‘b >H2‘> >R: >3 >R g >R > >R >3 >

At ATt e

PIN NO. 1 MDM14-05, MDM16-05

MDM14-05 (M8340101XXXXXXJ)
MDM16-05 (M8340102XXXXXXJ)
12 or 14 resistor pairs

The MDMXX-05 provides the user with a choice of 12 or 14 pairs of R1/R2
resistor values for pulse squaring and TTL dual-line terminating requirements.

ELECTRICAL SPECIFICATIONS
Resistance Range:
01 and 03 schematics: 10 ohm to 1 Megohm.
05 schematic: See values in table.
Tolerance: + 1%, + 2% and + 5%.
Temperature Coefficient: (- 55°C to + 125°C)
"K" =+ 100PPM/°C.
"M" =+ 300PPM/°C.

Maximum Operating Voltage: 100 VDC.

Operating Temperature Range: - 55°C to + 125°C.

Resistor Power Rating: (Maximum at 70°C)

01 schematic = 0.1 watt, 03 schematic = 0.2 watt

05 schematic = 0.05 watt.

Package Power Rating: (Maximum at 70°C)

Schematic 14 Pin 16 Pin
01 1.30 watts 1.50 watts
03 1.40 watts 1.60 watts
05 1.20 watts 1.40 watts

MECHANICAL SPECIFICATIONS

Marking Resistance to Solvents: Permanency testing
per MIL-R-83401.

Solderability: Per MIL-R-83401.
Body: Molded epoxy.
Terminals: Copper alloy, hot-solder dipped.
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MODELS MDM14 and MDM16

SRR R N T N B .120 +.005
e Wze W W e W i B e M e B ’4___ A +.010[.254] — ot
- )
Y i
Pin #1 /T# e —
Identification o &3 3 b1 B B B B ‘°3$}'p7°2]+
075+ .015 )
: 018+, 130 +.015
PIN #1 [1.90+.381] —>=| |=< +| |+’[_ 457;3%] >l *o0e
A00+.010 —>| < [3.30 +.381
[2.54 + .254] <— B+.010[.254] —> -.127]
Non-Accumulative Tol. .050 +.005
"C" Spaces [1.27 £.127]
TYPE A B c
MDM14 | .750[19.05] | .600[15.24]
MDM16 | .850[21.59] | .700[17.78] 7

.310£.010
[7.87 + .254]
< >
¢ ) .250 +.005
l [6.35 +.127]
rj ‘ .010 + .005
|-« -.002
& [.254 +.127
-.051]
< -
.290 MIN.
.320 NOM.
.360 MAX.
[7.37 MIN.
8.13 NOM.
9.14 MAX.]

TEST CONDITIONS MAX. AR (Typical Test Lots)
Power Conditioning 11/2 x rated power, applied 1 1/2 hours on and 1/2 hour off +0.50% AR

for 100 hours * 4 hours at 25°C ambient temperature
Thermal Shock 5 cycles between - 65°C and + 125°C +0.50% AR

Short Time Overload

2 1/2 x rated working voltage 5 seconds

+0.25% AR (Char. K)
+0.50% AR (Char. M)

Low Temperature Operation

45 minutes at full rated.working voltage at - 65°C

+0.25% AR (Char. K)
+0.50% AR (Char. M)

Moisture Resistance 240 hours with humidity ranging from 80% RH to 98% RH +0.50% AR
‘Resistance to Soldering Heat Leads immersed in 350°C solder to within 1/16" of body for 3 seconds +0.25% AR
Shock Total of 18 shocks at 100 G's +0.25% AR
Vibration 12 hours at maximum of 20 G's between 10 and 2,000 Hz +0.25% AR
Load Life 1,000 hours at 70°C, rated power applied 1 1/2 hours on, + 0.50% AR (Char. K)

1/2 hour off for full 1,000 hour period

+2.00% AR (Char. M)

Terminal Strength

4.1/2 pound pull for 30 seconds

+0.25% AR

Insulation Resistance

10,000 Megohm (minimum)

Dielectric Withstanding Voltage

No evidence of arcing or damage (200 V RMS for 1 minute)

* Reference MIL-R-83401.

AMBIENT TEMP. DEG. CENTIGRADE

01 Schematic 03 Schematic 05 Schematic

1.60 -

& 1.50 & &

E 1.30 E— 140 E 1.40

E B 2 120

(4] o g

g 100 g 1.0 g 1.00

< < ) <

-4 [+4 0©

@ 0@ [+

e e e
.20

-10 05
-55 +25 +70 +125 +150 -55 +25 +70 +125 +150 -55 +25 +70 +125 +150

AMBIENT TEMP. DEG. CENTIGRADE

AMBIENT TEMP. DEG. CENTIGRADE
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MODELS MDM14 and MDM16

01 Schematic

MDM14-05, MDM16-05

39 75 180 330 680 2.0k 3.3k 5.6k 20k 100k
51 100 200 390 1.0k 2.2k 3.9k 6.8k 22k 470k
56 120 220 470 1.2k 2.7k 4.7k 10k 30k 1 Meg.
68 150 270 510 1.5k 3.0k 5.1k 15k 47k
03 Schematic
10 68 130 270 680 3.0k 5.6k 22k 470k
22 75 150 330 1.0k 3.3k 6.8k 27k 1 Meg.
39 100 180 390 1.6k 3.9k 10k 30k
51 110 200 470 2.0k 4.7k 15k 47k
56 120 220 510 2.2k 5.1k 20k 100k
05 Schematic
(1M1 M1 }LI 11111
F‘ll‘, LR1 r‘,m r‘,m ,RLL—-‘,HI ,—q,m L
3rod SreS SRS e $reS $RzS SRS
I Consult factory for stocked values.
1)FH{: <:Fn: :F“‘: <:R < <:RL. ‘:Rh: <:RL:
Rz‘;_jnz‘:_'nz‘;_fn >3 $PE 3m ‘:J-n ,J

resistor network with 14 pins, a
T.C.R. of +300PPM/°C, resista

and to schematic "B".

CODE
A001
A002
A003
A004
A005
A006
A007
A008
AQ009

M8340101M2201GB = A dual-in-line

nce

value of 2.2k ohm, tolerance of 2%

M8340102M4701GA = A dual-in-line
resistor network with 16 pins, a
T.C.R. of £ 300PPM/°C, resistance
value of 4.7k ohm, tolerance of 2%
and to schematic "A".

R1 (Ohms)

82
120
130
160
180
180
220
220
330

R2 (Ohms)

130
200
210
260
240
390
270
330
390

CODE
A010
AO11
A012
A013
A014
A015
A016
A017
AO18

M8340101KA001GJ = A dual-in-line resistor
network with 14 pins, a T.C.R. of £ 100PPM/°C,
R1 resistance value of 82 ohm, R2 resistance
value of 130 ohm, tolerance of + 2% and to

schematic "J".

R1 (Ohms)
330

330
1.5k
3k

180

270
560
560
620

R2 (Ohms)
470
680
3.3k
6.2k
270
270
560
1.2k
2.7k

01 SCHEMATIC M8340101 M 2201 G
03 SCHEMATIC M8340102 M 4701 G
05 SCHEMATIC M8340101 K A001* G
DETAIL S‘PEC. NO. CHARAClTERISTIC RESISTANICE VALUE TOLEFItANCE SCHEMATIC
M8340101 = 14 Pin DIP RZ010 "K" =+ 100PPM/°C The first three digits F=+1%
M8340102 = 16 Pin DIP RZ020 "M" = + 300PPM/°C are significant figures G=%2%
and the last digit J=15%
specifies the number
of zeros to follow =
10 and 03 schematics.
For 05 schematic see
footnote (*).
EXAMPLE: EXAMPLE: EXAMPLE:

* The J-schematic resistance values are specified by a 4-digit code, which comes from MIL-R-83401.
The codes and corresponding resistance values are:
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MODEL DFM14
Thick Film Resistor Networks
Military, MIL-R-83401 Qualified, Type RZ
01, 02, 05, 11, 12, 15 Schematics

01, 11 Schematic

DFM14-01

PIN NO. 1 DFM14-11

A COMPANY OF

FEATURES

* 01, 02, 05 schematics - gold plated leads

* 11, 12, 15 schematics - hot soldeér dipped

* MIL-R-83401 qualified

* Highly stable thick film

* T.C.R. available in "K" (£ T00PPM/°C) or "M" (+ 300PPM/°C) characteristic
* 100% screen tested per Group A, Subgroup 1 of MIL-R-83401

¢ .065" [1.65] height for high density packaging

* All devices are capable of passing the MIL-STD-202, Method 210,
Condition E "Resistance to Soldering Heat" test

DFM14-01 (M8340103XXXXXXA)
DFM14-11 (M8340103XXXXXXA)
7 isolated resistors

The DFM14-01 and DFM14-11 provide the user with 7 nominally equal resistors with
each resistor isolated from all others. Commonly used in the following applications:

* “Wired OR" Pull-up ¢ Long-line Impedance Balancing
* Power Driven Puli-up ¢ LED Current Limiting

* Power Gate Pull-up ¢ ECL Output Pull-down

¢ Line Termination ¢ TTL Input Pull-down

02, 12 Schematic

DFM14-02

PIN NO. 1 DFM14-12

DFM14-02 (M8340103XXXXXXB)
DFM14-12 (M8340103XXXXXXB)
13 resistors with one pin common

The DFM14-02 and DFM14-12 provide the user with a choice of 13 nominally equal
resistors, each connected to a common pin. Commonly used in the following
applications: :

* MOS/ROM Pull-up/Pull-down
* Open Collector Pull-up

* "Wired OR" Pull-up

* Power Driven Puil-up

¢ TTL Input Pull-down

* Digital Pulse Squaring

* TTL Unused Gate Puli-up

* High Speed Parallel Pull-up

05, 15 Schematic

N I Y Y o |
R :'_‘,m QP i,m r:m r‘:
Sred $med PR3 SRz RS SR2S

12 Smil Lmil Cmil Tmil Tmil

, RZ:EJ‘:RE:—:HZi;J R ::J:ﬂzi:_fn ::_j:

- J N [ N I I

DFM14-05
DFM14-15

DFM14-05 (M8340103XXXXXXH)
DFM14-15 (M8340103XXXXXXH)
12 pairs of resistors

The DFM14-05 and DFM14-15 provide the user with a choice of 12 pairs of R1/R2
resistor values for pulse squaring and TTL dual-line terminating requirements.
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MODEL DFM14

ELECTRICAL SPECIFICATIONS
Resistance Range:
01 and 02 schematics: 10 ohm to 1 Megohm.
05 schematic: See values in table.
Tolerance: + 2% standard. + 1%, + 5% available.
Temperature Coefficient: (- 55°C to + 125°C)
"K" =+ 100PPM/°C. "M" =+ 300PPM/°C.

Isolation Resistance: 01, 11 schematic = > 100 Megohm.
Resistor Power Rating: (Maximum at 70°C)
01, 11 schematics = 0.050 watt. 02, 12 schematics =
0.025 watt. 05, 15 schematics = 0.015 watt.
Package Power Rating: (Maximum at 70°C)
01, 11 schematics = 0.350 watt. 02, 12 schematics =
0.325 watt. 05, 15 schematics = 0.350 watt.

Maximum Operating Voltage: 50 VDC.
Operating Temperature Range: - 55°C to + 125°C.

MECHANICAL SPECIFICATIONS

Marking Resistance to Solvents: Permanency testing
per MIL-R-83401.

Solderability: Per MIL-R-83401.

Body: Epoxy filled ceramic sandwich.

Terminals: Per MIL-STD-1276:
DFM14-01, 02, 05 = Type G (gold plated).
DFM14-11, 12, 15 = Type G (hot-solder dipped).
Hot-solder dipped leads supplied as standard finish
unless otherwise specified.

.050 [1.27] TYP.  PIN #1
= £
4 = 1365 [9.27] MIN.
I —— .385[9.78] MAX.
.015 [.381] MIN. + : — Y
.019 [.483] MAX. ¢
— 3| .265 [6.73] | ¢—

MAX.

.250 [6.35] 250 [6.35]
* I<— MIN. —>| |<— MIN. > # 005+ .001
_Y -.0025
e pe— [127 + .0254
f |<__—_ .azin %0(.96] - 5 --0635]

.065 [1.65] MAX.

CONDITIONS

TEST MAX. AR (Typical Test Lots)
Power Conditioning 1 1/2 x rated power, applied 1 1/2 hours on and 1/2 hour off +0.50% AR

for 100 hours + 4 hours at 25°C ambient temperature
Thermal Shock 5 cycles between - 65°C and + 125°C +0.50% AR

Short Time Overload

2 1/2 x rated working voltage 5 seconds

+0.25% AR (Char. K)
+0.50% AR (Char. M)

Low Temperature Operation

45 minutes at full rated working voltage at - 65°C

+0.25% AR (Char. K)
+0.50% AR (Char. M)

Moisture Resistance 240 hours with humidity ranging from 80% RH to 98% RH +0.50% AR
Resistance to Soldering Heat Leads immersed in 350°C solder to within 1/16" of body for 3 seconds +0.25% AR
Shock Total of 18 shocks at 100 G's +0.25% AR
Vibration 12 hours at maximum of 20 G's between 10 and 2,000 Hz +0.25% AR
Load Life 1,000 hours at 70°C, rated power applied 1 1/2 hours on, + 0.50% AR (Char. K)

1/2 hour off for full 1,000 hour period

+0.20% AR (Char. M)

Terminal Strength 4 1/2 pound pull for 30 seconds

+0.25 % AR

Insulation Resistance 10,000 Megohm (minimum)

Dielectric Withstanding Voltage

No evidence of arcing or damage (200 V RMS for 1 minute)

* Reference MIL-R-83401.

.

01, 11 Schematic

02, 12 Schematic

05, 15 Schematic

+400 * DFM14-01 Package .400 ¢ -400 ¢ DFM14-05 Package
» 350 DFM14-11 Package I DFM14-02 Package » DFM14-15 Package
E : E 550 ¢ PPM14-12 Package E -350
: g :
o ] o
= Zz 2
> E E
= : &
& 200 £.200 & .200 9
3 H] =
° ° o
o o o

SINGLE RESISTOR
-050 SINGLE RESISTOR SINGLE RESISTOR
025 050
-55 +25 +70  +125 +150 -55 +25 +70  +125 +150 -55 +25 +70  +125 +150
AMBIENT TEMP. DEG. CENTIGRADE AMBIENT TEMP. DEG. CENTIGRADE AMBIENT TEMP. DEG. CENTIGRADE
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MODEL DFM14

PIN NO. 1

01, 11 Schematics

DFM14-01
DFM14-11

02, 12 Schematics

DFM14-02
DFM14-12

PIN NO. 1

01, 11, 02, 12 SCHEMATICS

100 470 1.0k
200 510 1.5k
330 680 2.0k

2.2k 4.7k 10k
3.0k 5.1k 22k
3.3k 6.8k 100k

05, 15 Schematics

(11 r1ri1ri1rird

14
Lml

L
s s 3
R2S> R2S

Lr1l Lmt RiS [R1
S S

W

L
S
S SR2S SRS SRS SRS

RiL
s S8

R utﬁz‘u‘nz

'.'A“E

LRib L LRl
S S S

\A%

R1
 3f 3f i :_j

Iy

L1

DFM14-05, DFM14-15

L1

Consult factory for stocked values.

01, 11 SCHEMATIC
02, 12 SCHEMATIC
05, 15 SCHEMATIC

EXAMPLE:

schematic "A".

M8340103 M 6801 G A
M8340103 M 6801 G B
M8340103 K A0O1* G J
DETAIL SPEC. NO. CHARACTERISTIC RESISTANCE VALUE TOLEF|{ANCE SCHEMATIC
M8340103 = "K" =+ 100PPM/°C The first three digits F=+1%
14 Pin DIP RZ030 "M" =+ 300PPM/°C are significant figures G=%2%
and the last digit J=+5%
specifies the number
of zeros to follow =
01 and 02 schematics.
For 05 schematic see
footnote (*).
EXAMPLE: EXAMPLE:

M8340103M6801GA = A flat pack
resistor network with 14 pins, a T.C.R.
of + 300PPM/°C, resistance value of
6.8k ohm, tolerance of 2% and to

M8340103M6801GB = A flat pack
resistor network with 14 pins, a T.C.R.
of + 300PPM/°C, resistance value of
6.8k ohm, tolerance of 2% and to

schematic "B".

DFM14-01, 02, 05 = Type G (gold plated)
DFM14-11, 12, 15 = Type G (hot-solder dipped)
Hot-solder dipped leads supplied as standard
finish, unless otherwise specified.

M8340103KA001GJ = A flat pack
resistor network with 14 pins, a T.C.R.

of £ 100PPM/°C, R1 resistance value of
82 ohm, R2 resistance value of 130 ohm,
tolerance of £ 2% and schematic "J".

* The J-schematic resistance values are specified by a 4-digit code, which comes from MIL-R-83401.

The codes and corresponding resistance values are:

CODE R1(Ohms) R2(Ohms)
A001 82 130
A002 120 200
A003 130 210
A004 160 260
A005 180 240
A006 180 390
A007 220 270
A008 220 330
A009 330 390

CODE

A010
A011
A012
A013
A014
A015
A016
A017
A018

R1 (Ohms)

330
330
1.5k
3k
180
270
560
560
620

R2 (Ohms)
470
680
3.3k
6.2k
270
270
560
1.2k
1.2k

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 ¢ Phone (402) 371-0080 * Fax 402-644-4206

175



" CUSTOM NETWORKS

DIPS, Molded SIPS, Coated SIPS

Rt

R10 R9

R3 R6

R8

R11

® —A—A——— W0 ©

10 9
o
R15 R16
R7

R8

7 8

14 13 12 11 10 9 8
SR2 Ri2

R3 R4 R6 A7 R R10
IRl RS R8 Ri1
) )
1 2 3 4 5 6 7

FEATURES

* Fast turnaround time

¢ Unlimited schematics possible
* Design through production

* Processed to MIL-R-83401

* High temperature solder joints
¢ Made in the U.S.A.

* Wide resistance range

SIPS, Molded

R1

R1 R2 R5 R7

m
Wy Wy

A COMPANY OF

Y
TECHNO

¢ Ultra high precision laser trimming

* Double sided printing and through

holes/VIAs
* High density circuit designs
* Tighter parameters available
¢ High power ratings available

e Custom resistor, capacitor, diode and

inductor network combinations

SIPS, Coated

Rt R2 R3 R4 R5 Ré

100k 1000k

12 3 4 5 6 7 8 9 10

Rt R3 R6

)
w
~
o
o
~
@

100k

5.1k

7 8 9 101

112 13

12 13 14

1 |220
Meg.| Q@

ELECTRICAL SPECIFICATIONS

Resistance Range: 1 ohm to 20 Megohm.
Tolerance: = 0.5%. Tighter tolerances available.
Temperature Coefficient: + 50PPM/°C available.
T. C. R. Tracking: = 50PPM/°C available.

Ratio Matching: + 0.5% available.

Power Per Resistor: 1/8 watt @ 70°C typical.

MECHANICAL SPECIFICATIONS
Resistive Element: Thick film.

Solder Joints: High temperature SN10.

Encapsulation: Phthalate for molded.

Epoxy for conformal coated.

Lead Lengths: .060" [1.52] to .190" [4.83] molded,
.060" [1.52] to .290" [7.37] coated.

Substrates: 96% Alumina. Thicknesses: .020" [.508]

to .100" [2.54].

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 65°C to + 125°C.

Resistor Coatings: Glass passivation, dielectrics for
Crossovers.
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DIPS, Molded SIPS, Coated SIPS

DIPS
.045 +.020
[1.14 + .508]
.300
Yy | A | e <
260
Indicates ?O S 2 B Y lho ¥ [6.60] |
Pin#1 —— —+ f { | c
_ .020 %002 _>|§|< 4
[.508 +.051] | .100 +.005
> < 2541 .127)
Non-Accumulative
SIPS, Molded SIPS,Coated
Notch Indicates Dot Indicates
Pin #1 Pin #1 -— > D
_\‘|<— A— | Sakian | A u > 7 <
.018 £.003 .015 [.381]
[.457 + .076] MIN.
¥ 5 § - °
YL —
SHEl 1 ot ] f
ok
V '*" 100+.005 /_> l 100 £ .005
1020 +.003 —>[ <— [2.54+.127] 018 +.002 > <= 2541 .927]
[.508 + .076] Non-Accumulative [457 £ .051] Non-Accumulative
MODEL NO. OF PINS A (Max.) B (Max.) C (Max.) D (Max.)
DIPS 14 .775[19.69] .190 [4.83] .135[3.43] —
DIPS 16 .875 [22.23] .190 [4.83] .135[3.43] —
SIPS, Molded, Low Profile 6 .598 [15.19] .192 [4.88] .190 [4.83] .088 [2.23]
SIPS, Molded, Low Profile 8 .798 [20.27] 192 [4.88] .190 [4.83] .088 [2.23]
SIPS, Molded, Low Profile 10 .998 [25.35] 192 [4.88] 190 [4.83] .088 [2.23]
SIPS, Molded, High Profile 6 .598 [15.19] .340 [8.64] .190[4.83] .088 [2.23]
SIPS, Molded, High Profile 8 .798 [20.27] .340 [8.64] .190 [4.83] .088 [2.23]
SIPS, Molded, High Profile 10 .998 [25.35] .340 [8.64] .190 [4.83] .088 [2.23]
SIPS, Coated 2 .200 [5.08] .200 [5.08] .290[7.37] .100 [2.54]
SIPS, Coated 3 thru 19 * * .290[7.37] *
SIPS, Coated 20 2.00 [50.80] * .290 [7.37] *
* Depending on customer requirements.
TEST MAX. AR (Typical Test Lots)
Power Conditioning (108) AR < 0.10%
Thermal Shock (107)
Thermal Shock Group C (107) AR < 0.10%
Short Time Overload AR < 0.03%
Low Temperature Storage AR < 0.02%
Low Temperature Operation AR < 0.02%
High Temperature Exposure AR < 0.06%
Moisture Resistance (106) AR < 0.10%
Resistance to Soldering Heat (210) AR < 0.10%
Shock (213) AR < 0.04%
Vibration (204) AR < 0.04%
Load Life (108) AR < 0.22%
1. Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.
2. For values below 100 ohms, add 0.05 ohm to the allowable change.
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MODEL TRC
Resistor/Capacitor Networks

SIP, Coated

ELECTRICAL SPECIFICATIONS - RESISTORS
Resistance Range: 50 ohm to 1 kilohm. Others available.
Resistance Tolerance: +2%,

available.

Temperature Coefficient of Resistance: + 150PPM/°C.
Operating Temperature Range: - 55°C to + 125°C .
Operating Voltage: 50 VDC maximum. Higher voltage

available.

5% standard. +1%

FEATURES

A COMPANY OF

* Highly stable thick film resistors

TECHNO

. NPO or X7R capacitors for line terminator

* Wide operating temperature range

* Special Resistor/Capacitor schematics available

ELECTRICAL SPECIFICATIONS - CAPACITORS
Type: NPO or X7R.

Standard Values: NPO Type = 56pF, 100pF, 220pF,
470pF. X7R Type = 1000pF, .010uF. Other values

available.

Tolerance: NPO Type =+ 5%, + 10%. X7R Type =+ 10%,

+20%.

Voltage Rating: 50 VDC. Higher voltage available.

Schematic 02

A

125+ .015
[3.18 +.381]

.020 + .002

[.508 +.051] —>I| |<—

.100 +.005

«<— [2.54 +.127]

Non-Accumulative

B

Y

.130 [3.30] MAX.

Seating
~ Plane

N|PE
.010 +.002

[.254 £ .051]

[Numbers jn brackets indicate millimeters]

— Date code

— Pin 1 identifier

— Complete part number

— Manufacturer's name/code

NUMBER OF A B c
PINS (Max.) (+.005 [.127]) (Max.)
6 590[14.99] .500[12.70] .350[8.89]
7 6090[17.53] .600[15.24] .350[8.89]
8 790 [20.07] .700[17.78] .350 [8.89]
9 .890[22.61] .800[20.32] .350[8.89]
10 990 [25.15] 900 [22.86] .350 [8.89]
11 1.09[27.69] 1.00[25.40] .350 [8.89]
12 119[30.23] 110[27.94] .350[8.69]

TRC 08 - 101 J 560 K
MODEL NUMBER SCHEMATIC RESISTANCE RESISTANCE ~ CAPACITANCE CAPACITANCE
OF PINS ’ VALUE (Ohms) TOLERANCE  VALUE (Pico Farads) TOLERANCE
First two digits are F=21% Firgt two digits are J=15%
significant, third digit G=12% significant, third digit K=%10%
signifies number of * J=%5% signifies number of M =+20%
zeros to follow. zeros to follow.
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s

R/C NETWORKS

Resistor/Capacitor Networks

A COMPANY OF

v i

Single-In-Line, Dual-In-Line and Surface Mount
14 or 16 Pins

FEATURES

* |deal where repetitive circuits are required

¢ Capacitors available to EIA RS 198

* Wide range of R/C values for special applications

» High density packaging for reduced assembly costs, improved
performance and simplified board layout

S HAY

DALE,

* Utilize same thick film circuit materials as those qualified to MIL-R-83401

CAPACITORS
RESISTORS NPO BX X7R *
Value Range SIP 10Q-1M 33 pf-4700 pf 500 pf-0.1 pf 500 pf-0.1 pf 33 pf-.01 pf
DIP 10Q-1M 33 pt-4700 pf 500 pf-0.1 pf 500 pf-0.1pf 33 pf-.01 puf
Surface Mount 10Q-1M 33 pf-270 pf 270 pf-4700 pf 270 pf-4700 pf 33 pf-.001 pf
Tolerances + 2% standard. +5%, £ 10% +10%, + 20% +10%, = 20% +20%, + 30%
+ 1%, + 5%,
+10%, + 20%
available.
Operating Temperature Range - 55°C to + 125°C
* Typical thick-film capacitor parameters. Temperature characteristics depend on package type and circuit complexity. Please consult the factory for specific applications.
Dual-In-Line .310+.010
MDRC-14 and MDRC-16 [7.87 £.254]
<>
PR e N e B N A R B W | ~ A£.010[254] — 5 .030 [.762] TYP. < i | 250+ .005
| I | [ 16.35+.1271
. . .150 +.005 E
Pin #1 /T ;v [3.81+.127]
Identification AP EIRS A .130 +.015-.010 - —> || <« .010
[3.30 +.381- .254] +.005
PIN #1 018 -.002
075£.015 | | +l 003 N | 050+ .005 |‘ > [.254
[1.91 +.381] ey 1 27+ '127 +.127
1457 (127 +.127] 200 [737]MIN. gs3y
MODEL A B 100£.010 — | |g— *.076] .320 [8.13] NOM.
[2.54 + .254] .360 [9.14] MAX.
MDRC-14 .750(19.05] .600 [15.24] Non-Accumulative  |<— B +.010[.254] —»
Tolerance
MDRC-16 .850([21.59] .700[17.78] C = Spaces
Single-In-Line Coated %'-II:W":EI"ESR A (Max) B
. ax.
CSRC
4 .390 [9.91 .300 [7.62
PIN #1 .130 [3.30] MAX. 911 72
\l<——— A —»I —+‘ - 5 490 [12.45] 1400 [10.16]
-
6 .590 [14.99] .500 [12.70]
.350 [8.89] MAX.
\4 \ ) Seating 7 .690 [17.53] .600 [15.24]
125 +.015-.010 _1k ]r ]r Tr ]I F Tf 045 Plane
[3.17 + .381 - .254] 4 ” [1.14] ” 8 .790 [20.07] .700 [17.78]
ol
.050 [1.27] MAX. | < |l —>||<— .012 +.003
n.2n l o6+ 008 >~ 032 305 + .076] 9 890 [22.61] 800 [20.32]
t;gg‘i-gggl | = 406 +.078] [.813]
-4 T . 10 1990 [25.1 . 22.
Non-Accumulative € ——— B ———> 990 [25.15] 900 [22.86]
11 1.09 [27.69] 1.00 [25.40]
12 1.19[30.23] 1.10 [27.94]
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R/C NETWORKS

Single-In-Line Molded ':)l":"'::ﬁ: Al s e b .
MSRC -
590 | .500 | 5 |.195[4.95]|.090 [2.29]
E MAX. [14.99] | [12.70] .350 [8.89] | .090 [2.29]
A > > |~
-01‘;3"[3311 | ¢ [ | 790 | .700 | 7 |.195[4.95]|.090 [2.29]
: PIN #1
i___ & ,J y DMAX [20.07] | [17.78] 250 [6.35] | .090 [2.29]
‘1‘ , — % ” .350 [8.89] | .090 [2.29]
.040 +.010 > |< _>||<_ 1‘ | |
[1.02 + .254] 016+ .003 135+ .015 012+ .003 790 | 700 | 7 |.250[6.35]|.150[3.81]
100+.010 —>| < [.406 + .076] -.010 [.305 +.076]
[2.54 + .254] o B | [3.43 +.381 [20.07] | [17.78]
Non-Accumulative ' . -.254]
C = Spaces 10 990 | .900 | 9 |.195[4.95]|.090[2.29]
[25.15] | [22.86] .250 [6.35] | .090 [2.29]
.350 [8.89] | .090 [2.29]
Single-In-Line Molded
SOMRC
B
—— +.010 [.254] ——»
.050 +.010 [1.27 + .254] . .080 +.005
— -«— Non-Accumulative 036 [2.03 +.127]
.003 .003
| |« .018 457 TYP. Lo14] > ‘*) |1~ [o7e] Loze) [~
A > <~
HEHHAHABAHA —i——JE’¢ >/~ A\
1X i \
.220 + .005 [6.20 +.381]
[5.59 + .127] 300 +.015
l7v l [7.62 +.381]
AOOEBO 00 | . A ¥
045 o | | PIN #1 R.TYP. —+—| -<— 008 [.203] THICK
[1.14]
A - ~— 085 +.005
+.010 [.254] [2.16% 427]
MODEL A B
SOMRC-14 .390 [9.91] .300 [7.62]
SOMRC-16 1440 [11.18] .350 [8.89]
Single-In-Line Molded
SOGRC
«——— B
050 [1.27] —p| | D —» -<—
Non-Accumulative .01'I8'Y[.:57] c —> L__ 010 +.005
TYP. < —>||l<—— [254%.127]
HAAAAAAHA T r _j |+— .006 [.152] MAX. TYP.
205 [7.49 406 £.012 [ !
295 [7.49) [10.31+.305] jnininininininlnln
045 l L Y
[1.14] — —
FHOOOO8d |6 .
[.10‘112] - el | I [.711 + .254]
; < A > 008 [.203] —>| l— TYP.
MODEL B c D
SOGRC-16 440 .350 .100 105
[11.18] [8.89] [2.54] [2.67]
SOGRC-20 540 .450 .100 105
[13.72] [11.43] [2.54] [2.67]
180 -
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R/C NETWORKS

DESIGN CONSIDERATIONS

A wide variety of Capacitor and Resistor/Capacitor Network schematics can be provided for many applications. However,
the exact capacitor and resistor parameters will depend on the specific application, the circuit complexity and the package
style chosen. Please consult the factory for assistance with a design that optimizes your chosen circuit parameters.

Schematic A

Typical Component Values: R =10 ohm to 1 Megohm
C = 33 pf to 220 pf
Typical Packages: MDRC, SOGRC

Schematic B

Typical Component Values: R =10 ohm to 1 Megohm
C =33 pf to 220 pf
Typical Packages: MDRC, SOGRC

Schematic C

Typical Component Values: R =10 ohm to 1 Megohm
C =33 pf, 220 pf, .01pf
Typical Packages: MDRC, SOMRC, SOGRC

Schematic D

Typical Component Values: R =50 ohm, 100 ohm, 1k
C =100 pf, 470 pf, .001 pf
Typical Packages: MDRC

Schematic E

Typical Component Values: R =100 ohm, 500 ohm
C =100 pf, 1000 pf
Typical Packages: MDRC

Schematic F

________________________________________________

Typical Component Values: R =50 ohm, 100 ohm
C =0.001 pf, 0.01 pf

Typical Packages: CSRC, MSRC

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242  Phone (402) 371-0080 ¢ Fax 402-644-4206
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~ MODEL CSRC
Resistor/Capacitor Networks
Single-In-Line, Coated
ECL and Line Terminator Schematics

FEATURES

CSRC-08B20 Schematic

A COMPANY OF

* Highly stable, thick film resistors, = 150PPM/°C
* X7R type capacitor for ECL terminator
* NPO or X7R capacitors for line terminator

* Wide operating temperature range, - 55°C to + 125°C

The CSRC-08B20 single-in-line 10k ECL terminator network is used
for decoupling and line termination in systems using 10k ECL logic.

CSRC-10B21 Schematic

The CSRC-10B21 single-iri-line 100k ECL terminator network is used
for decoupling and line termination in systems using 100k ECL logic.

The CSRC-XXC30 single-in-line terminator network is used for line
termination and is available in 6, 7, 8, 9, 10, 11 and 12 pin sizes.

RESISTOR SPECIFICATIONS

Resistance Range:
CSRC-08B20, CSRC-10B21 = 50 ohm, 68 ohm,
100 ohm, 150 ohm.
CSRC-XXC30 = 50 ohm to 1 kilohm.
(Other values available on request.)

Tolerance: + 5% standard. + 2% available.

Temperature Coefficient: (- 55°C to + 125°C)
+ 150PPM/°C.

Operating Voltage:
CSRC-08B20, CSRC-10B21 = 8 VDC maximum.
CSRC-XXC30 = 50 VDC maximum.

CAPACITOR SPECIFICATIONS

Model: CSRC = 08820, CSRC-10B21 = X7R.
CSRC-XXC30 = NPO or X7R.

Standard Values:

CSRC-08B20, CSRC-10B21 = .01 pf.

CSRC-XXC30: NPO type = 56 pf, 100 pf, 220 pf, 470 pf.

X7R type = 1000 pf, .01 uf. (Other values available on request.)
Tolerance:

CSRC-08B20, CSRC-10B21 = 20% standard.

CSRC-XXC30, NPO type =+ 10%, X7R type = + 20%.

Voltage Rating: CSRC-08B20, CSRC-10B21 = 25 VDC.
CSRC-XXC30 =50 VDC.
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P

MODEL CSRC

PIN #1 N 3&}&*01
\‘ﬁ A >i —»I <—
C MAX.
125 + 015 Y \ g Plane)
-.010 X o eating
[3.18 + :381 _—>§r | L/1 e
- .254] —
050 [1.27] | |- ——>“<— _>‘|<_ .012+.003
MAX. 016 +.003 —» [.305 + .076]
[.406 + .076]
100 +.010
[2.54 + 254] B > 032 [813]

Non-Accumulative

Model CSRC-08B20 Model CSRC-XXC30
NUMBER NUMBER
OF PINS A (Max.) B c OF PINS A (Max.) B c
8 790 700 250 6 .590 [14.99] .500 [12.70] .350 [8.89]
[20.07] [17.78] [6.35] 7 .690 [17.53] 600 [15.24] 350 [8.89)]
Model CSRC-10B21 8 790 [20.07) 700 [17.78] 1350 [8.89]
9 .890 [22.61] .800 [20.32] .350 [8.89]
NUMBER . :
OF PINS A (Max.) B c 10 .990 [25.15] .900 [22.86] .350 [8.89]
10 990 . 900 250 11 1.09 [27.69] 1.00 [25.40] 1350 [8.89]
[25.15) [22.86] [6.35] 12 1.19 [30.23] 1.10 [27.94] .350 [8.89]

CSRC-08B20 and CSRC-10B21

08 20
CSRC - 10 B 21 101 J . 103 M
MODEL NUMBER PACKAGE SCHEMATIC RESISTANCE TOLERANCE CAPACITANCE TOLERANCE
OF PINS CODE CODE CODE
(Ohms) (Picofarads)
I f
First 2 digits are G =+2% First 2 digits are M =+20%
significant figures. J =£5% significant figures.
Last digit specifies Last digit specifies
number of zeros number of zeros
to follow. to follow.
CSRC-XXC30
CSRC - XX C 30 101 J 560 K
MODEL NUMBER PACKAGE SCHEMATIC RESISTANCE TOLERANCE CAPACITANCE TOLERANCE
OF PINS CODE CODE CODE
(Ohms) (Picofarads)
I l
First 2 digits are G=+2% First 2 digits are K =+10%
significant figures. J=+5% significant figures. M = +20%
Last digit specifies Last digit specifies
number of zeros number of zeros
to follow. to follow.
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A COMPANY OF

) MODEL MDRC |
Resistor/Capacitor Networks

Dual-In-Line, Molded, 16 Pin

16

MDRC-1641 Schematic

EEEEE

1

MDRC-1642

16

Schematic

SEREN

SRR

L
T

SERNE

* Rugged molded case construction

FEATURES
. 190" [4.83] maximum seated height e Low temperature coefficient (-30°C to + 85°C)

+ 100PPM/°C
» Compatible with automatic insertion

¢ Highly stable thick film equipment
¢ Reduces total assembly cost ¢ Reduces P.C. board space

-2.0 and - 5.2 Volt ECL Terminator

The MDRC-1641 circuit contains 11 resistors of nominally equal value and a .01
microfarad decoupling capacitor. The MDRC-1641 is designed for ECL Line
Termination to a - 2.0 volt buss. The .01 microfarad decoupling capacitor is for
bypassing transients between supply voltages.

The MDRC-1642 circuit contains 12 resistors of 510 ohm each and a .01
microfarad decoupling capacitor. The MDRC-1642 is designed for ECL
Pull-down to a - 5.2 volt buss. The .01 microfarad decoupling capacitor is for
bypassing voltage transients on the voltage buss.

Vee

MDRC-1643 Schematic
LINE1
1

vee TNE2 ngs VOO Ngp VEE

C1rar1ri1 i

16

1

R1

R2

R1 R1 R1

R2 R2 R2
C

L

——

I 1 -
N N I Y Y I B
Vee VEE

Voe  yge VEE  ye  VEE g

Thevenin Equivalent Terminator

The MDRC-1643 contains four pairs of series resistors. The circuit is compatible with
ECL pin configurations. Each terminator section (series pair) contains a voltage
divider between Vcc (0 volts) and VEE (- 5.2 volt) providing a Thevenin equivalent
voltage of - 2.0 volts. A .01 microfarad decoupling capacitor bypasses the VEE buss.

ELECTRICAL SPECIFICATIONS

Resistance Range: See values in table.
Tolerance: + 2% or 2 ohm, whichever is greater.
Capacitor Tolerance: .01 microfarad + 40%, - 20%.
Capacitor Voltage Rating: 25 volts maximum.

Capacitor Dissipation Factor: < 3%.

Resistance Temperature Coefficient: (- 30°C to + 85°C)

+ 100PPM typical.

Resistor Power Rating: (Maximum at 25°C)
MDRC-1641, MDRC-=1642 = .15 watt.

MDRC-1643 = .20 watt.

Temperature Coefficient of R Tracking: + 50PPM/°C.
Voltage Coefficient of Resistance: < 50PPM/V typical.
Operating Temperature Range: - 30°C to + 85°C.
Storage Temperature Range: - 30°C to + 85°C.

MECHANICAL SPECIFICATIONS

Marking Resistance to Solvents: Permanency testing
per MIL-STD-202, Method 215.

Solderability: Per MIL-STD-202, Method 208E.
Terminals: Copper alloy, tin-lead plated.
Body: Molded epoxy.

Package Power Rating: 2.0 watt maximum at 25°C Weight: 1.5 grams.

Identification

Pin #1

o 1

.850 £.010 .310£.010
|<——— [21.59 + .254] —»l [7.87 + .254]
150 +.005 250 = .005
Y ; [3.81+.127)] <> | 1635+
I MMM EM Y [6.35 +.127]
030 A =
130 +.015
[.762] TYP.
075 +.015 || o 530+ -012 .010 +.005
075+ .018 +.003 .30 +.38 —>-l<"  -.002
T e G G bl G e 7 [190.381] 77| 1= 457 4 o76] - 254] L2541 100
, - .051]
1004.010 —>|  |<— . |<____>|
[2.54 + .254] .050 +.00
Non-Accumulative Tol. ~<— .700+.010 —>{[127+.127] -290 [7.37] MIN.
[17.78 + .254] .320 [8.13] NOM.
7-Spaces T 360 [9.14] MAX.
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MODEL MDRC

TEST CONDITIONS MAX. AR (Typical Test Lots)

Thermal Shock MDRC-1641 and MDRC-1642, 5 cycles between - 30°C and + 85°C +0.50% AR
MDRC-1643, 5 cycles between - 65°C and + 125°C

Short Time Overload 2 1/2 x rated working voltage 5 seconds +0.25% AR

Low Temperature Operation MDRC-1641 and MDRC-1642, 45 minutes at full rated working voltage at - 30°C +0.25% AR
MDRC-1643, 45 minutes at full rated working voltage at - 65°C

Moisture Resistance 240 hours with humidity ranging from 80% RH to 98% RH +0.50% AR

Resistance to Soldering Heat Leads immersed in 350°C solder to within 1/16" of device body for 3 seconds +0.25% AR

Shock Total of 18 shocks at 100 G's +0.25% AR

Vibration 12 hours at maximum of 20 G's between 10 and 2,000 Hz +0.25% AR

Load Life 1,000 hours at 70°C, rated power applied 1 1/2 hours on, 1/2 hour off for full 1,000 +0.50% AR
hour period. Derated according to the curve.

Terminal Strength 4 1/2 pound pull for 30 seconds +0.25% AR

Insulation Resistance

10,000 Megohm (minimum)

Dielectric Withstanding Voltage

(200 V RMS for 1 minute)

* Test methods per MIL-STD-202.

AMBIENT TEMP. DEG. CENTIGRADE

: -
MDRC-1641 and MDRC-1642 MDRC-1643
MDRC-1641
MDRC-1642 MDRC-1643
-~ Package —~ Package
E 2.00 ¢ g E 2.00 ¢ 9
< <
= 2
o o
z z
= 2
o o©
[+ o
w w
£ 1.00 ¢ £ 1.0 4
o o
SINGLE RESISTOR
5 SINGLE RESISTOR 20 ¢
. >
-50 -30 +25 +85 +150 -50 -30 +25 +85 +150

AMBIENT TEMP. DEG. CENTIGRADE

MDRC-1641 MDRC-1642 MDRC-1643
50 510 R1 Rz Zo
68 81 130 50
75 121 195 75
100 162 260~ 100

MDRC-1641 and MDRC-1642

EXAMPLE: MDRC-1641-500G = A 16 pin dual-in-line
resistor network with eleven 50 ohm resistors and a .01
microfarad decoupling capacitor.

MDRC - 16 41 500
MODEL NUMBER OF PINS SCHEMATIC RESISTAN|CE VALUE
First 2 digits are significant figures. Last
digit specifies number of zeros to follow.
MDRC-1643
MDRC - 16 43 750
MODEL NUMBER OF PINS SCHEMATIC IMPEDANCE VALUE
IN OHMS (Zo)

First 2 digits are significant figures. Last
digit specifies number of zeros to follow.

G
TOLERANCE

G
TOLERANCE

DALE ELECTRONICS, INC., 2300 Riverside Bivd., Norfolk, NE 68701-2242 « Phone (402) 371-0080 * Fax 402-644-4206
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A COMPANY OF

MODEL TCN
Capacitor Networks TECHNO
SIP, Coated

FEATURES

* NPO or X7R capacitors for line terminator
* Wide operating temperature range

* Special Capacitor schematics available
ELECTRICAL SPECIFICATIONS

Type: NPO or X7R.

Standard Values: NPO Type = 56pF, 100pF, 220pF, 470pF.
X7R Type = 1000pF, .01uF. Other values available.

Tolerance: NPO Type =+ 5%, + 10%. X7R Type = £ 10%, + 20%.
Voltage Rating: 50 VDC. Higher voltage available.
Operating Temperature Range: - 55°C to + 125°C .

Schematic 01 Schematic 02
LC
L] . [ ]
L ] * *
I I I [o] 1 2 3 4 N-1 N
1 .2 3 4 N-1 N.
Dot Indicates Pin #1 .130 [3.30] MAX.
i< /— A | —>’ - — [Numbers in brackets indicate millimeters]
¢ / NUMBER OF A B c

J' ‘ ® PINS (Max.) (&.005 [.127]) (Max.)
i - Nz ﬁ:ﬁ:‘g 6 590 [14.99] 500 [12.70] .350[8.89]
7 690 [17.53] 600 [15.24] .350[8.89]
020+ 002 | I Sl 8 790[20.07] 700 [17.78] 350 [8.89]
125+.015 [.508 %.051] —>| I<— 010 £.002 9 890 [22.61] .800[20.32] .350 [8.89]

[3.18 +.381] .100 = .005 [.254 +.051]
— < [2.54+.127] 10 990 [25.15] .900 [22.86] .350 [8.89]
A lati
Non-Accumulative 11 1.09[27.69] 1.00[25.40] .350[8.89]
[ B >

12 1.19[30.23] 1.10[27.94] .350[8.89)

TCN 08 - 01 - 560 K
— Complete part number MODEL NUMBER SCHEMATIC CAPACITANCE CAPACITANCE
OF PINS VALUE (Pico Farads) TOLERANCE

— Manufacturer's name/code

— Date code First two digits are J=+5%
significant, third digit K=+10%

— Pin 1 identifier signifies number of M =+ 20%
zeros to follow.
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A COMPANY OF

MODEL TxxS, A"
R/2R Ladder Networks TECHNO

SIP, Coated, 4 Bits to 8 Bits

APPLICATIONS

R/2R Ladder networks for D/A and A/D converter with bi-polar
or CMOS switches

ELECTRICAL SPECIFICATIONS

Ladder Network Accuracy on Linearity: + 1/2 LSB.
Ladder Network Resistance Tolerance: +2%.
Temperature Coefficient of Resistance: + 100PPM/°C.
Operating Temperature Range: - 55°C to + 125°C.

Power Dissipation Rating at 70°C Ambient: 50 mW/element.

Standard Resistance Values (R): 5 kilohms, 10 kilohms, 25 kilohms,
50 kilohms and 100 kilohms.

n BITS: R R R R R R
n=4thru8
2R 2R 2R 2R 2R 2R 2R
1 2 3 4 e o @ -1 n n+1 n+2
GRD Bn Bn-1 Bn-2 B3 B2 B1 ouT
(LSB) (MSB)

Dot Indicates Pin #1
/ MAX.

100 [2.54]

| A »| - -<—
| / | I [Numbers in brackets indicate millimeters]

U ‘”‘ ‘1]‘ ‘”‘ U H H— — — —J[— &g | No. OF PINS A (Max.) B+ .005 [127] C (Max.)
6 590 [14.99] 500 [12.70] 350 [8.89]

v| _>| 020 —*l |<— 7 690 [17.53] .600 [15.24] .350[8.89]

.140 +.020 +.002 010 +.002

[3.56 + .508] 100 +.005 ‘508 [254+.051] 8 .790 [20.07] .700 [17.78] .350 [8.89]
<— [2.54 £ .127] . +.051]
Non-Accumulative 9 .890 [22.61] .800 [20.32] .350 [8.89]

Y

10 .990 [25.15] .900 [22.86] .350 [8.89]

T10S 08 104
— Complete part number MOPEL NUMBEF\‘I OF BITS RESlSTANICE VALUE
— Manufacturer's name/code TO6S = 6 pin SIP 6 pin = 4 Bits First two digits are significant, third digit
TO7S =7 pin SIP 7 pin = 5 Bits signifies number of zeros to follow.
— Date code T08S = 8 pin SIP 8 pin = 6 Bits Example: 104 = R = 100KQ.
e Pindi P T09S = 9 pin SIP 9 pin = 7 Bits (Reference, 2R = 200kQ.)
Pin 1 identifier T10S = 10 pin SIP 10 pin = 8 Bits
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~ MODEL T14L10

R/2R Ladder Networks
DIP, 10 Bit

A COMPANY OF

A4
TECHNO

APPLICATIONS

10 Bit, R/2R Ladder networks for D/A and A/D converter with

bi-polar or CMOS switches

ELECTRICAL SPECIFICATIONS

Ladder Network Accuracy: + 1 LSB from 0°C to + 70°C.

Ladder Network Resistance Tolerance: +2%.

Temperature Coefficient of Resistance: + 100PPM/°C.

Operating Temperature Range: 0°C to + 70°C.

Power Dissipation Rating at 70°C Ambient: 50 mW for individual
resistor and 1.6 W total package rating.

Standard Resistance Values (R): 25 kilohm, 50 kilohm, 100 kilohm.

R20 = 2R

R2=R R4=R

R6 =R R8 =R

RATIO MATCH TOLERANCE
R1/R2 =2+ 1%.
R1/R3=1% 1%.
R1/R4 =2+ 1%.
R12=R R1/R5 =1+ 1%.
R1/R6 =2+ 1%.
R1/R7 =1+ 1%.
R1/R8 =2 1%.
R10=R R9/R10 = 2 + 0.5%.
R11/R12 = 2 £ 0.4%.
R13/R14 = 2 + 0.2%.
R15/R16 = 2 + 0.2%.
R19/R17 =1+ 0.1%.
R19/R18 =2+ 0.1%.

R13=2R

.045 £ .020
[1.14 + .508] 260 +.005
6.60 +.127
745+ .030 > ~«— [6.6 1
[18.92 +.762] > < -300:£.010
¢ ‘ ‘ [7.62 + .254]
170 +.020 /
4.32 + 508
. ! 0°C TO 15°C '2;2 = 'ggf
.065+.020 —»| |w— —| |-¢— .020 +.002 ~ - [-254 £.051]
[1.65 + .508] .060 + .005 [.508 +.051] -« _y
> <= [1.52+.127]
— «— .100 +.005
[2.54 +.127)]

Non-Cumulative

— Complete part number

— Resistance Value'

— Tolerance Value

— Manufacturer's name/code
— Date code

— Pin 1 identifier

T14L10
MODEL

104
Example:
RESISTANCE VALUE (Oh
: | (Ohms) 104 = R = 100kQ.
First two digits are significant, third digit Reference:
signifies number of zeros to follow. 2R = 200kQ.
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MODELS T16L08 and T16LR8

( R/2R Ladder Networks
DIP, 8 Bit

RATIO MATCH TOLERANCE

R1/R2 =2+ 1%. R1/R6 = 2 + 1%.
R1/R3 =1+ 1%. R1/R7 =1+ 1%.
R1/R4.=2 + 1%. R1/R8 =2 + 1%.

R1/R5 =1+ 1%. R9/R10 =2 £ 0.5%.

T16L08

R8 =R R10=R

R11/R12 = 2 £ 0.4%.

R12=R

A COMPANY OF

TECHNO

APPLICATIONS

8 Bit, R/2R Ladder networks for D/A and A/D converter with

bi-polar or CMOS switches

ELECTRICAL SPECIFICATIONS

Ladder Network Accuracy: * 1/2 LSB from 0°C to + 70°C.

Ladder Network Resistance Tolerance: +2%.

Temperature Coefficient of Resistance: + 100PPM/°C.

Operating Temperature Range: 0°C to + 70°C.

Power Dissipation Rating at 70°C Ambient: 50 mW for individual
resistor and 1.8 W total package rating.

Standard Resistance Values (R): 25 kilohms, 50 kilohms and
100 kilohms.

T16LR8

16 15 14 13 12

R15/R13 = 1 + 0.2%. [Numbers in brackets indicate millimeters]
R15/R14 =2 + 0.2%.
.045 +.020
[1.14 £ .508]
.845 +.030
< _ —_—
¢ [21.46 + .762]
R16 =2R 170 +.020 T
[4.32 + .508] .060 ‘ l
+.005 .020
> e s T
.065 + .020 +.127] 1.508
R15=2R [1.65 + .508] A L051]
> < .100+.005 =
[2.54 + .127]
Non-
Cumulative
.260 +.005
> -«— [6.60 £.127]
.300 +.010
9 "*I "*_ [7.62 + 254]
R16 = 2R
R15=2R (
| .010 +.002
0°C TO 15°C \\/ [.254 + .051]
S <« —r

— Complete part number

— Resistance Value

— Tolerance Value

— Manufacturer's name/code
— Date code

— Pin 1 identifier

T16L08
MODEL
or
T16LR8
MODEL

104 .
RESISTANCE VALUE (Ohms) Example:
I 104 = R = 100kQ.
First two digits are sigriificant, third digit Reference:
signifies number of zeros to follow. 2R = 200kQ.
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'MODELS 7 and 8
NTC Thermistors
Hybrid Chip

€

ELECTRICAL SPECIFICATIONS

Resistance Range: 5000 ohm to
1 Megohm.

Temperature Coefficient:
From - 3.9%/°C to - 5.26%/°C.

Tolerance: * 10% at 25°C standard.
Tighter tolerances down to £ 5% or less
are available.

S_pe.ﬁial resistance values and
temperature coefficients are available to
meét your requirements.

Techno Components hybrid chip
theymiétors are produced by the same
exacting manufacturing process as the
Leaded Chip Thermistor and demonstrate
the same electrical characteristics. Only
the configuration is changed in order that
they may be mounted in hybrid circuits
utilizing the same equipment and
techiniques employed in the installation of
other hybrid components.

Techno Components hybrid chip
thermistors are available with either silver
or platinum-palladium-siIver terminations
to meet your process requirements.

FEATURES
* Model 7 - Wraparound terminations

¢ Model 8 - Top and bottom terminations

* Flow solderable

¢ Can be mounted with conductive epoxy

* Automatic placement capability

¢ 8mm tape and reel available

A COMPANY OF

TECHNO

* High density construction ensures long life and reliability

TEMP. MATERIAL/BETA 25°C/75°C '
°C J/3964* D/3477* M/4437* U/3925* X/4842*
-55 96.77 53.4 126.1 — 176.4
-50 67.23 38.99 86.92 56.49 119.0
-40 33.72 21.45 42.69 29.49 98.0
-30 17.72 12.27 21.84 16.03 27.45
-20 9.713 7.278 11.66 9.04 18.981
-10 5.534 4.459 6.385 5.267 7.2731
0 3.266 2.815 3.621 3.166 4.018
10 1.990 1.826 2.123 1.958 2.236
20 1.249 1.215 1.277 1.243 1.3031
25 1.0 1.0 1.0 1.0 1.0
30 .8056 8276 7880 .8090 7723
37 6015 .6406 5702 .6070 5434
40 5326 5758 .4981 5383 4690
50 .3602 .4086 3219 .3657 2914
60 .2489 2954 2124 2533 1849
70 1753 2172 1429 1786 .1198
80 1258 1622 .09790 1281 .07902
90 .09174 1229 .06823 .09330 .05307
100 .06798 .09446 .04832 .06897 103624
110 05110 .07350 .03474 05167 02514
120 .03894 .05788 .02533 .03920 01770
125 .03416 05158 02174 .03430 .01493
130 .03005 .04609 01872 .03010 .01264
140 .02347 .037b8 .01401 .02337 00915
150 .01853 .03012 .01061 .01834 .00670
* The type material is defined i the part number by the letter following the first digit in the number.

NOTE: For 1°C Ratio Tables - cortact factory.

TO DETERMINE THE RESISTANCE of a thermistor at a specified

temperature, select the appropriate material letter from the part number and
using the column below for that material type, find the RMF at the desired
temperature. Multiply that factor tirhes the 25°C resistance of the thermistor.
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PEECHSSS

MODELS 7 and 8

MODEL 7 MODEL 8
Silver or
/ \ 'd Pt-Pd Silver
T
! o
X
2 P % L
5 ’ |l||] 018+.010 w\/ T~
* | 1457 +.254]
[Numbers in brackets indicate millimeters]
R @ 25°C
+10% T.C. T w L
(Ohms) MODEL %/°C +.010 [.254] +.010 [.254] +.010 [.254]
1,000,000 7M105-J -4.79 .014 [.356] .054[1.37] .102 [2.59]
500,000 7U504-J -4.30 .029 [.734] .053[1.35] .102 [2.59]
100,000 7J104-J -4.40 .016 [.406] .043[1.09] 107 [2.72]
80,000 7J8083-J -4.40 .015[.381] .053[1.35] .102 [2.59]
60,000 7J603-J -4.40 .019 [.483] .053[1.35] .102 [2.59]
50,000 7J503-J -4.40 .024 [.610] .051[1.30] .10212.59]
40,000 7J403-J -4.40 .028 [.711] .053[1.35] 102 [2.59]
30,000 7J303-J -4.40 .032[.813] .060 [1.52] .102 [2.59]
15,000 7D153-4 -3.83 .016 [.406] .043 [1.09] 102 [2.59]
10,000 7D103-J -3.83 .020 [.508] .051[1.30] 1102 [2.59]
8,000 7D802-J -3.83 .024 [.610] .052[1.32] .102 [2.59]
7,000 7D702-J -3.83 .025 [.635] .056 [1.42] 102 [2.59]
6,000 7D602-J -3.83 .029 [.737] .056 [1.42] .102 [2.59]
5,000 7D502-J -3.83 .033[.838] .058 [1.47] 102 [2.59]
5,000 7D502-1206-J -3.83 .042 [1.07] .063 [1.60] 1126 [3.20]
6,000 7D602-1206-J -3.83 .035[.889] .063 [1.60] 1126 [3.20]
7,000 7D702-1206-J -3.83 .030[.762] .063 [1.60] .126 [3.20]
8,000 7D802-1206-J -3.83 .027 [.686] .063 [1.60] .126 [3.20]
10,000 7D103-1206-J -3.83 .022 [.559] .063 [1.60] 1126 [3.20]
4,000 7D402-1208-J -3.83 .041[1.04] .079 [2.01] .126 [3.20]
3,000 7D302-1210-J -3.83 .044 [1.12] .098 [2.49] .126 [3.20]
10,000 7J103-1012-N -4.40 .065 [1.65] .126 [3.20] .098 [2.49]
100,000 7J104-1205-N -4.40 .026 [.660] .049 [1.24] .126 [3.20]
50,000 7J503-1206-N -4.40 .039 [.991] .063 [1.60] 126 [3.20]
10,000 7D103-1206-N -3.83 .033[.838] .063 [1.60] 126 [3.20]
1,000,000 8X105-H -5.20 .020 [.508] .043[1.09] .043 [1.09]
500,000 8X504-H -5.20 .016 [.406] .053[1.35] .053 [1.35]
250,000 8X254-H -5.20 .016 [.406] .075 [1.91] .075[1.91]
200,000 8M204-H -4.79 .035 [.889] .041[1.04] .041 [1.04]
100,000 8X104-H -5.20 .016 [.406] .120 [3.05] .120 [3.05]
100,000 8U104-H -4.30 .024 [.610] .049 [1.24] .049 [1.24]
100,000 8M104-H -4.79 .032[.813] .054 [1.37] .054 [1.37]
80,000 8U803-H -4.30 .020 [.508] .049 [1.24] .049 [1.24]
50,000 8U503-H -4.30 .015[.381] .053[1.35] .053 [1.35]
50,000 8M503-H -4.79 .015[.381] .051[1.30] .051[1.30]
30,000 8U303-H -4.30 .013[.330] .054 [1.37] .072[1.83]
30,000 8M303-H -4.79 .013[.330] .066 [1.68] .066 [1.68]
30,000 8J303-H -4.40 .032[.813] .029 [.737] .029 [.737]
20,000 8J203-H -4.40 .032[.813] .036 [.914] .036 [.914]
15,000 8J153-H -4.40 .032[.813] .042[1.07] .042 [1.07]
10,000 8J103-H -4.40 .032[.813] .051 [1.30] .051 [1.30]
3,000 8J302-H -4.40 .015[.381] .054 [1.37] .068 [1.73]
2,000 8J202-H -4.40 .015[.381] .054 [1.37] 101 [2.57]
2,000 8D202-H -3.83 .037 [.940] .049 [1.24] .049 [1.24]
1,000 8D102-H -3.83 .022 [.559] .053 [1.35] .053 [1.35]
1,000 8J102-H -4.40 .015[.381] 105 [2.67] .105 [2.67]
500 8D501-H -3.83 .015[.381] .060 [1.52] .060 [1.52]
500 8J501-H -4.40 .015[.381] 148 [3.76] .148 [3.76]
300 8D301-H -3.83 .015[.381] .077 [1.96] .077 [1.96]
50 8D50R0-H -3.83 .015[.381] 188 [4.78] .188 [4.78]
NOTE: Models with J Conductor also available in H and G Conductor. Gold terminations available as specials. Consult factory.
7 D 103 J -5
MODEL MATERIAL VALUE CONDUCTOR TYPE TOLERANCE
7 = Wraparound D=TC-3.83% First 2 digits are H = Silver +10% = None
8 = Top and Bottom J=TC-4.4% significant. The last G = Palladium Silver +5%=-5
M=TC-4.79% digit is number of J = Platinum Palladium Silver
U=TC-4.3% zeros in value. N = Nickel Bartier
X=TC-5.2% Example: 10k = 103
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Uncoated Disc, Material ‘B’, 2.5Q to 500Q

MODEL 1B

NTC Thermistors

A COMPANY OF

A\ "4
TECHNO

APPLICATIONS
Engineered for * Amplitude control
e Temperature compensation ¢ Liquid level indication
* Temperature measurement * Flow measurement
* Temperature control ¢ Surge suppression
* Meter compensation ¢ Time delay
* Voltage regulation
R @ 25° THERMAL** [Numbers in brackets indicate millimeters]
+£10% PART | DISSIPATION * TIME . | LEADS _
(ohms) | NUMBER | CONSTANT | CONSTANT A B AWG # X7
500 1B07 2 3 .050[1.27] | .080[2.03] | 30 ¢ =
400 1B08 2 3 050[1.27] | .070[1.78] | 30 i )
300 1B09 2 3 050[1.27] | .050[1.27] | 30 Tinned Copper Wire
250 1B095 2 2 .050[1.27] | .040[1.02] | 30
200 1B10 2 2 .050[1.27] | .030[.762] | 30 . — 1.50 _>I
150 1B11 2 2 .050[1.27] | .025[.635] | 30 I' [38.10]
100 1B12 2 2 050[1.27] | .020[.508] | 30 B_C
300 1B120 2.5 5 .070[1.78] | .100[2.54] | 30 4
250 1B125 2 45 .070[1.78] | .085[2.16] | 30
200 1B110 2 4 .070[1.78] | .070[1.78] | 30 e edom .
150 1B111 5 3 o70[178] | 0so[1271| ao | Composition “1B” thermistors are a part of a
100 1B112 2 3 .070[1.78] | .030[.762] 30 family of thermal sensors representing a new
150 1B113 4 14 100 [2.54] | .100 [2.54] 28 breakthrough in materials englne_enng.
125 1B115 4 12 100[2.54] | .085[2.16] | 28 After more than a decade of engineering
100 1B13 3 10 .100[2.54] | .070[1.78] 28 development and constant product
80 118‘311;‘5 g g -}gg [g-gjl -gig [15‘711 Sg improvement, Techno Components has
70 100(2.54] | .045[1.14] formulated a thermal sensing material
60 1B147 3 7 100[2.54] | .040[1.02] | 28 I o
50 1B15 3 6 100[2.54] | 030[762) | 28 | called THERMOCERAM. The “1B
40 1B165 3 5 .100[2.54] | .030[.762] 28 composition offers a broad range of
30 1B16 3 5 .100[2.54] | .020[.508] 28 resistance values. The design engineer can
100 1B151 7 30 150 [3.81] | .150[3.81] 24 specify from 2.5 ohms to 500 ohms from the
75 1B152 7 25 .150[3.81] | .100[2.54] 24 same basic type of thermistor. In addition to
50 }g:gﬁ ; fg -}gg [g-g}% -gzg q-g;] gz this wide range of values, the Model “1B” is
ig Brre . 0 oo {5'08] oo Es'osi o4 | an excellent, highly stable, broad application
75 18117 8 36 200[5.08] | 190[483] | 24 Lhertmal sgnsc:jr that finds use in innumerable
50 1B18 7 30 .200[5.08] | .130[3.30] | 24 eat sensing designs.
30 1B19 7 25 .200[5.08] | .080[2.03] | 24 Allthough not Military Qualified, all Model “1B”
20 11é3220 ; f_g -zgg [5-821 '333 q-g;l 2: thermistors conform to AQL and confidence
15 05 20015.08] | .040(1.02] levels as specified in MIL-T-23648 as
10 1B21 7 18 200[5.08] | 030[762] | 24 | “o 5oV and VI
30 1B22 9 75 .300[7.62] | .180[4.57] | 24 . y ; T :
20 1B225 8.5 60 300[7.62] | .120[3.05]| =24 | Coatings, encapsulations markings, probes
10 1B23 8 48 .300([7.62] | .050([1.27] | 24 and resistor/ thermistor networks...are also
7.5 18235 8 42 -300[7.62] | .045[1.14] | 24 | gvailable to meet specific requirements by
5 1B24 8 35 800[7.62) | .030[762] | 24 | sontacting our application engineering
15 1B119 10 85 .400[10.16] | .160 [4.06] | 22 department.
12,5 1B265 10 77 400[10.16] | .130[3.30] | 22 i
10 1B26 9 70 400[10.16] | .100[254] | 22 | Resistance tolerances of + 1% thru + 20%
7.5 1B27 9 65 .400110.16] | .080[2.03] | 22 are available and may be specified at 25°C
5 1828 9 50 400 [10.16] | .050[1.27] 22 or any temperature within the operating
2.5 1B33 14 60 .500[12.70] | .040[1.02] | 22 range.

* Dissipation Constant, expressed in mw/°C, represents the amount of power required to raise the temperature of a thermistor 1°C.

** Thermal Time Constant, expressed in seconds, is the time required for a thermistor dissipating zero power to change 63% of the difference between its initial temperature value and
that of a new temperature environment.
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To determine the resistance of a thermistor at a specified
temperature, multiply the thermistor resistance at 25°C by the factor
opposite the desired temperature.

Contact the plant for application assistance. Chances are we may
have already supplied thermistors for similar applications. Our
technical staff will be pleased to help you.

R @ 0°C
Ratio R @ 50°C 5.3 £ 3%
Temperature Coefficient @ 25°C - 3.3%/°C
Beta (25° to 75°C) 3082°K
TEMP Rt/ | TEMP Rt/ | TEMP Rt/ | TEMP Rt/
°C Ras °C Ras °C R2s °C R2s
-60 43.0 -7 3.25 46 522 99 133
-59 40.4 -6 3.12 47 .507 100 130
-58 38.0 -5 2.99 48 492 101 127
- 57 35.8 -4 2.87 49 A77 102 124
- 56 33.8 -3 2.76 50 464 103 122
-55 31.9 -2 2.65 51 452 104 119
-54 30.2 -1 2.55 52 438 | 1044 118
-53 28.6 0 2.45 53 426 105 117
-52 271 1 2.36 54 A14 106 114
-51 25.7 2 227 55 403 107 112
-50 24.3 3 2.18 56 .393 108 109
-49 23.0 4 2.10 57 .382 109 107
-48 21.8 5 2.02 58 .372 110 105
- 47 20.7 6 1.95 59 .361 111 103
- 46 19.6 7 1.88 60 .350 112 101
-45 18.6 8 1.81 61 .342 113 .0983
-44 17.6 9 1.74 62 .332 114 .0962
-43 16.7 10 1.68 63 .323 115 .0943
-42 15.9 11 1.62 64 313 116 .0923
-4 15.1 12 1.57 65 .305 117 .0905
-40 14.4 13 1.52 66 297 118 .0887
-39 13.7 14 1.47 67 .289 119 .0870
-38 13.1 15 1.42 68 .282 120 .0852
-37 125 16 1.37 69 274 121 .0835
-36 1.8 17 1.32 70 .267 122 .0818
-35 113 18 1.27 71 .261 123 .0801
-34 10.8 19 1.22 72 254 124 .0787
-33 10.3 20 1.18 73 .248 125 0771
-32 9.79 21 1.14 74 242 126 .0756
-31 9.32 22 1.11 75 .236 127 .0741
-30 8.93 23 1.07 76 .229 128 .0728
-29 8.51 24 1.03 77 .224 129 .0713
-28 8.12 25 1.00 78 .218 130 .0700
27 7.78 26 .970 79 213 131 .0686
-26 7.41 27 .939 80 .208 132 .0673
-25 7.10 28 910 81 .203 133 .0660
-24 6.80 29 .881 82 198 134 .0648
-23 6.49 30 .854 83 193 135 .0636
-22 6.21 31 .828 84 .188 136 .0624
-215 6.09 32 .802 85 183 137 .0612
-21 5.93 33 779 86 179 138 .0601
-20 5.69 34 .756 87 175 139 .0590
-19 5.43 35 732 88 71 140 .0579
-18 5.20 36 710 89 167 141 .0569
-17 4.98 37 .689 90 163 142 .0559
-16 4.75 37.8 671 91 159 143 .0548
-15 4.56 38 .668 92 156 144 .0539
-14 4.37 39 .647 93 152 145 .0529
-13 4.18 40 .628 94 .148 146 .0520
-12 4.01 41 .608 95 .145 147 .0511
-1 3.84 42 .589 96 142 148 .0501
-10 3.68 43 571 97 139 149 .0492
-9 3.52 44 554 98 136 150 .0483
-8 3.39 45 .537
1B07
PART NUMBER

- +10%
TOLERANCE
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MODEL 1D
NTC Thermistors
Uncoated Disc, Material ‘D’, 25Q to 5,000Q

APPLICATIONS

Engineered for * Amplitude control

* Temperature compensation * Liquid level indication
e Temperature measurement * Flow measurement

e Temperature control * Surge suppression

* Meter compensation * Time delay

* Voltage regulation

R @ 25°C THERMAL** [Numbers in brackets indicate millimeters]

£10% PART | DISSIPATION * TIME LEADS

(Ohms) | NUMBER | CONSTANT | CONSTANT A B AWG # A

5000 1D07 | 2 3 .050[1.27] | .080 [2.03] 30 A A

4000 1D08 2 3 .050 [1 .27] .070 [1 478] 30 Tinned Copper Wire

3000 1D09 2 3 .050[1.27] | .050 [1.27] 30

2000 1D10 2 2 .050[1.27] | .030 [.762] 30 <«— 150y

1500 1D11 2 2 .050[1.27] | .025 [.635] 30 ¥ [38.10] I

1000 1D12 2 2 .050 [1.27] | .020 [.508] 30 B __I

3000 1D120 25 5 .070[1.78] | .100 [2.54] 30 ‘f

2500 1D125 2 45 .070[1.78] | .085 [2.16] 30

fggg }g”? g g -g;g H;g} -ggg Hg gg Composition “1D” thermistors are a part of a
1000 1D112 2 3 070[1.78] | 030 [.762] 30 family of thermal sensors representing a new
1500 1D113 4 14 100[254] | 100[254)| 28 | Pre@kthrough in materials engineering.

1250 1D115 4 12 100[254] | .085[2.16]| 28 | After more than a decade of engineering
1000 1D13 3 10 .100 [2.54] | .070[1.78] 28 development and constant product

800 1D14 3 8 .100 [2.54] | .050 [1.27] 28 improvement, Techno Components has

égg 18::? g ; '188 {ggi} -g:g Eg‘z‘} gg formulated a thermal sensing material

. B B . 3 vl

500 1D15 3 6 00[254] | 030762)| 28 | called THERMOCERAM. The “1D

400 1D165 3 5 100[254] | 030[762] | 28 | Composition offers a broad range of

300 1D16 3 5 .100 [2.54] | .020 [.508] 28 resistance values. The design engineer can
1000 1D151 7 30 150 [3.81] | .150[3.81] 24 specify from 25 ohms to 5,000 ohms from the
750 1D152 7 25 150 [3.81] | .100 [2.54] 24 same basic type of thermistor. In addition to
500 1D153 7 20 .150[3.81] | .075[1.91] 24 this wide range of values, the Model “1D” is
250 1D154 7 18 -150[3.81] | .040[1.02] | 24 | an excellent, highly stable, broad application
ggg 13:13 g gg -ggg %g-gg% -?gg E’;gg} 23 thermal sensor that finds use in innumerable
500 1D18 7 30 .200[5.08] | .130 [3.30] 24 heat sensing designs.

300 1D19 7 25 .200[5.08] | .080 [2.03] 24 Although not Military Qualified, all Model “1D”
200 1D20 7 20 .200 [5.08] | .050 [1.27] 24 thermistors conform to AQL and confidence
150 1D205 7 19 -200[5.08] | .040[1.02] | 24 | |evels as specified in MIL-T-23648 as
160 1D 7 18 igg li-gzl -032 [762] 2: outlined by tables V and VI.

200 | 1055 65 60 300(762] | 160(306] | 24 | Coatings, encapsulations markings, probes
100 1D23 8 48 1300 (7.62] | .060 [1.52] 24 and resistor/thermistor networks...are also
75 1D235 8 42 .300[7.62] | .045[1.14] 24 available to meet specific requirements by
50 - 1D24 8 35 -300(7.62] | .030[.762] 24 contacting our application engineering
150 1D119 10 85 .400 [10.16] | .160 [4.06] 22 department.

]gg 11%2265 1;’ % :288 Hg:}g} :138 gggi gg Resistance tolerances of + 1% thru + 20%
75 1D27 9 65 1400 [10.16]| .080 [2.03] 22 are available and may be specified at 25°C
50 1D28 9 50 1400 [10.16] | .050 [1.27] 22 or any temperature within the operating
25 1D33 14 60 .500 [12.70] | .040 [1.02] 22 range.

* Dissipation Constant, expressed in mw/°C, represents the amount of power required to raise the temperature of a thermistor 1°C.

** Thermal Time Constant, expressed in seconds, is the time required for a thermistor dissipating zero power to change 63% of the difference between its initial temperature value and
that of a new temperature environment.
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To determine the resistance of a thermistor at a specified
temperature, multiply the thermistor resistance at 25°C by the factor
opposite the desired temperature.

Contact the plant for application assistance. Chances are we may
have already supplied thermistors for similar applications. Our
technical staff will be pleased to help you.

R @ 0°C
Ratio R @ 50°C 6.9 + 3%
Temperature Coefficient @ 25°C - 3.9%/°C
Beta (25° to 75°C) 3530°K
TEMP Rt/ TEMP Rt/ | TEMP Rt/ | TEMP Rt/
°C Rz2s °C R2s °C R2s °C R2s
-55 53.40 -3 3.222 49 4225 101 .0921
- 54 50.10 -2 3.079 50 .4086 102 .0898
-53 47.02 -1 2.944 51 .3953 103 .0875
- 52 44.16 0 2.815 52 .3824 104 .0853
-51 41.48 1 2.692 53 .3700 105 .0832
- 50 38.99 2 2.576 54 .3581 106 .0811
-49 36.66 3 2.465 55 .3467 107 .0792
-48 34.48 4 2.360 56 .3356 108 .0772
-47 32.45 5 2.260 57 .3250 109 .0753
- 46 30.55 6 2.164 58 3147 110 .0735
-45 28.77 7 2.074 59 .3049 111 0717
-44 2711 8 1.987 60 .2954 112 .0700
-43 2555 9 1.905 61 .2862 113 .0683
-42 24.09 10 1.826 62 2774 114 .0667
-4 22.73 1 1.751 63 .2689 115 .0651
-40 21.45 12 1.680 64 .2607 116 .0636
-39 20.25 13 1.612 65 .2528 117 .0621
-38 19.13 14 1.547 66 .2451 118 .0607
-37 18.07 15 1.485 67 .2378 119 .0593
- 36 17.08 16 1.426 68 .2306 120 .0579
-35 16.15 17 1.370 69 .2238 121 .0566
-34 15.28 18 1.316 70 2172 122 .0553
-33 14.46 19 1.264 71 2108 123 .0540
-32 13.68 20 1.215 72 .2046 124 .0528
- 31 12.96 21 1.168 73 .1986 125 .0516
-30 12.27 22 1.123 74 .1929 126 .0504
-29 11.63 23 1.080 75 1873 127 .0493
-28 11.03 24 1.039 76 .1820 128 .0482
-27 10.46 25 1.000 77 1768 129 .0471
-26 9.918 26 .9624 78 717 130 .0461
-25 9.411 27 .9265 79 .1669 131 .0451
-24 8.934 28 .8921 80 .1622 132 .0441
-23 8.483 29 .8591 81 1577 133 .0431
-22 8.058 30 .8276 82 .1533 134 .0422
-21 7.657 31 7973 83 1490 135 .0413
-20 7.278 32 .7684 84 .1449 136 .0404
-19 6.920 33 .7406 85 .1410 137 .0395
-18 6.582 34 7140 86 1371 138 .0387
-17 6.263 35 .6885 87 .1334 139 .0379
-16 5.960 36 .6641 88 .1298 140 .0371
-15 5.675 37 .6406 89 .1263 141 .0363
-14 5.404 38 .6181 90 1229 142 .0355
-13 5.148 39 5965 91 1197 143 .0348
-12 4.906 40 .5758 92 1165 144 .0341
-1 4.676 41 .5559 93 1134 145 .0334
-10 4.459 42 .5368 94 1105 146 .0327
-9 4.253 43 .5185 95 .1076 147 .0320
-8 4.058 44 .5008 96 .1048 148 .0314
-7 3.872 45 .4839 97 1021 149 .0307
-6 3.697 46 .4676 98 .0995 150 .0301
-5 3.530 47 .4520 99 .0969
-4 3.372 48 .4370 100 .0945
1D07
PART NUMBER

- +10%
TOLERANCE

TECHNO DIVISION, DALE ELECTRONICS, INC., 7803 Lemona Avenue, Van Nuys, CA 91405-1139 ¢ Phone (818) 781-1642  Fax 818-781-8647 195




A COMPANY OF

'~ MODEL 1J N
NTC Thermistors TECHNO

Uncoated Disc, Material ‘J’, 200Q to 30,0000

APPLICATIONS )
Engineered for e Amplitude control

* Temperature compensation ¢ Liquid level indication
* Temperature measurement ¢ Flow measurement

e Temperature control ¢ Surge suppression

e Meter compensation - ¢ Time delay

* Voltage regulation

R @ 25°C THERMAL** [Numbers in brackets indicate millimeters]

+10% PART | DISSIPATION * TIME LEADS
(Ohms) | NUMBER | CONSTANT | CONSTANT A B AWG # 7
30k 1J09 2 3 .050[1.27] | .075[1.91] | 30 A
25k 1J095 2 3 .050[1.27] | .060[1.52] | 30 ¥ ]
20k 1J10 2 3 .050[1.27] | .050[1.27] | 30 Z Tinned Copper Wire
15k 1411 2 2 .050[1.27] | .035[.889] | 30
10k 1412 - 2 2 .050[1.27] | .025[.635] | 30 1,50 —
8k 1J01 2 2 .050[1.27] | .020 [.508] 30 J, [38.10]
20k 14110 25 5 070[1.78] | .100[2.54] | 30 B __I
15k 1J111 2 4 .070[1.78] | .070[1.78] 30 4
10k 1J112 2 3 .070[1.78] | .050[1.27] 30
8k 1J113 2 3 .070[1.78] | .040[1.02] 30
6k 1115 2 8 070[1.78] | .030[.762] | 30 | Gomposition “1J” thermistors are a part of a
1{3(" }j}j g :(2) -183 Egﬁ '(1)28 {33;‘} gg family of thermal sensors representing a néw
7 10145 3 10 100 [2.54] | 070 [1.78] 28 breakthrough in materials engineering.
6k 10147 3 9 100[2.54] | .060[1.52] | 28 After more than a decade of engineering
5k 1J15 3 8 .100 [2:54] | .050[1.27] 28 development and constant product
4K 1J165 3 7 100[2.54] | .040[1.02] | 28 improvement, Techno Components has
3k 1J16 3 5 .100[2.54] | .030 [.762] 28 formulated a thermal sensing material
2.5k 14175 3 5 100[2.54] | .025[.635] | 28 called THERMOCERAM. The “1J”
2k 1017 3 5 .100[2.54] | .020[.508] | 28 i
7000 14151 7 30 150[381) | 150381 | 24 | COMPOSition offers a broad range of
: - ) ‘ resistance values. The design engineer can
6000 1J152 7 28 150[3.81] | .135[3.43] | 24 h
5000 1J153 7 25 150(3.81] | .110[279] | 24 | specify from 200 ohm to 30,000 ohm from
4000 1J154 7 23 .150[3.81] | .090 [2.29] 24 the same basic type of thermistor. In
3000 1J155 7 20 .150[3.81] | .070[1.78] 24 addition to this wide range of values, the
2000 1J15$ ; 13 -158 [2-811 -8‘;2 [18-;;‘1 24 Model “1J” is an excellent, highly stable,
;222 11‘":158 . . '230 Es.gzs} o {4 33} 2: broad application thermal sensor that finds
] ! ] ] in inn : ians.
4000 1J185 7 32 200(5.08] | 160[406] | 24 | US€ininnumerable heat sensing de3|gns“ )
3000 1J19 7 30 .200[5.08] | .120[3.05] | 24 Although not Military Qualified, all Model “1J
2500 1J195 7 28 .200 [5.08] | .100 [2.54] 24 thermistors conform to AQL and confidence
fggg 11‘}]22(% ; gg -ggg Eg-gg% -828 ﬁgg} gi levels as specified in MIL-T-23648 as
1000 1421 7 18 200(5.08] | 040[102] | 24 | Outinedby tables VandVi.
2000 1423 9 75 300(7.62] | .180[457] | 24 | Coatings, encapsulations markings, probes
1500 1J235 9 70 300([7.62] | .135[3.43] | 24 and resistor/thermistor networks...are also
1000 1J24 8 48 .300[7.62] | .080 [2.03] 24 available to meet specific requirements by
750 1J245 8 46 -300[7.62] | .070[1.78] 24 contacting our application engineering
500 14119 8 35 300(7.62] | .045[1.14] | 24 department
172%) ]:,'gg 90 3(5) ‘igg Hg'}g} _}gg Eg_gg} gg Resistance tolerances of + 1% thru + 20%
500 1J28 9 65 1400 [10.16] | .080 [2.03] 20 are available and may b? specified at_ 25°C
250 1J29 9 50 .400[10.16] | .040 [1.02] 22 or any temperature within the operating
200 .| 1435 14 60 .500 [12.70] | .050 [1.27] 22 range.

* biégipaiién Constant, expressed in mw/°C, represents the amount of power required to raise the temperature of a thermistor 1°C.

** Thermal Time Constanit, expressed in seconds, is the time required for a thermistor dissipating zero power to change 63% of the difference between its initial temperature value and
that of a new temperature environment.
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To determine the resistance of a thermistor at a specified
temperature, multiply the thermistor resistance at 25°C by the factor
opposite the desired temperature.

Contact the plant for application assistance. Chances are we may

have already supplied thermistors for similar applications. Our
technical staff will be pleased to help you.

R @ 0°C
Ratio R @ 50°C 9.1 £ 3%
Temperature Coefficient @ 25°C - 4.4%/°C
Beta (25° to 75°C) 3964°K
TEMP Rt/ | TEMP Rt/ TEMP Rt/ | TEMP Rt/
°C R2s5 °C Ras °C Ra2s °C Ra2s
-60  141.18 -7 4.708 46 4201 99 .07000
-59  130.76 -6 4.464 47 4041 100  .06798
-58  121.18 -5 4.234 48 .3888 101 .06602
-57 11236 -4 4.017 49 .3742 102 .06413
-56 10424 | -3 3.812 50 .3602 103 .06231
-55 96.77 -2 3.620 51 .3468 104  .06054
- 54 89.87 -1 3.438 52 .3340 105  .05884
- 53 83.52 0 3.266 53 .3217 106 .05719
-52 77.65 1 3.104 54 .3099 107 .05559
- 51 72.24 2 2.951 55 .2987 108  .05404
-50 67.23 3 2.806 56 .2878 109  .05255
-49 62.61 4 2.669 57 2775 110 .05110
-48 58.33 5 2.540 58 .2675 111 .04970
-47 54.38 6 2418 59 .2580 112 .04835
- 46 50.71 7 2.302 60 .2489 113 .04704
- 45 47.32 8 2.192 61 .2401 114 04577
-44 44.18 9 2.089 62 2317 115 .04454
-43 41.26 10 1.990 63 2236 116 .04335
-42 38.56 11 1.897 64 .2158 117 .04219
-41 36.05 12 1.809 65 .2084 118 .04108
- 40 33.72 13 1.726 66 2012 119 .03999
-39 31.55 14 1.647 67 1944 120 .03894
-38 29.54 15 1.571 68 .1878 121 .03793
-37 27.67 16 1.500 69 1814 122 .03694
-36 25.93 17 1.432 70 1753 123 .03598
-35 24.31 18 1.368 71 1695 124 .03506
-34 22.80 19 1.307 72 .1638 125  .03416
-33 21.39 20 1.249 73 1584 126 .03329
-32 20.08 21 1.194 74 1532 127 .03244
- 31 18.86 22 1.142 75 1482 128  .03162
-30 17.72 23 1.092 76 1433 129  .03083
-29 16.65 24 1.045 77 1387 130  .03005
-28 15.66 25 1.000 78 1342 131 .02930
-27 14.73 26 9572 79 1299 132 .02858
-26 13.86 27 9165 80 1258 133 .02787
-25 13.05 28 8777 81 1218 134 02718
-24 12.29 29 .8408 82 1179 135  .02652
-23 11.58 30 .8056 83 1142 136  .02587
-22 10.92 31 7721 84 1106 137  .02524
-21 10.30 32 7402 85 1072 138 .02464
-20 9.713 33 .7098 86 .1039 139 .02404
-19 9.166 34 .6808 87 .1007 140 .02347
-18 8.654 35 .6531 88 09759 | 141 .02291
-17 8.173 36 .6267 89 .09461 | 142 .02236
-16 7.722 37 .6015 90 .09174 143 .02184
-15 7.298 38 5774 91 .08897 | 144  .02132
-14 6.900 39 .5545 92 .08630 | 145  .02082
-13 6.526 40 .5326 93 .08372 | 146  .02034
-12 6.175 41 5116 94 .08123 | 147  .01987
-1 5.845 42 4916 95 .07882 | 148  .01941
-10 5.534 43 4725 96 .07650 | 149  .01896
-9 5.242 44 4543 97 .07426 | 150  .01853
-8 4.967 45 4368 98 .07209
1J09
PART NUMBER

- +10%
TOLERANCE
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MODEL TC06
NTC Thermistors
MIL-T-23648 Qualified, Type RTH
High Stability, Thermoceram Thermistors, 0.5W at 25°C

A COMPANY OF

A
TECHNO

FEATURES

* Qualified to MIL-T-23648

¢ Designed for unlimited operating life

* Large resistance changes with minute body temperature changes
* Additional testing can be performed as specified by customer

APPLICATIONS

These high stability thermistors were specifically designed for military
applications. The characteristics of this material provide high reliability,
small size (allowing for low time constants), extremely high temperature
coefficients and close tolerances. Commonly used in the following
applications:

e Temperature Compensation
* Temperature Measurement
* Temperature Control

* Meter Compensation

* Voltage Regulation

¢ Amplitude Control

e Liquid Level Indication
¢ Flow Measurement

* Surge Suppression

* Time Delay

VALUE (Max.) MAXIMUM ** MINIMUM ***
(Ohms) (Ohms) POWER RATING THERMAL TIME DISSIPATION
TECHNO MIL-T-23648 RATIO* | RATIO* RATIO* | RATIO* @ +25°C CONSTANT CONSTANT
MODEL TYPE A B A B (Watts) (Sec) (MWFC)
TCO6 RTHO06 68 680 560 4700 0.5 80 5.0

* The resistance ratio is equal to the zero-power resistance of the thermistor measured at 25°C divided by the zero-power resistance measured at 125°C.

** The thermal time constant is the time required for a thermistor dissipating zero-power to change 63% of the difference between its initial temperature value and that of a new
temperature environment.

*** The dissipation constant measures the change in power dissipation resulting from a 1°C change in body temperature from a specified ambient temperature.

ELECTRICAL SPECIFICATIONS
Standard Tolerance: + 1%, £ 2%, + 5%, + 10%.

Temperature Coefficient: (at 25°C) - 3.9%/°C for

Ratio A, - 4.4%/°C for Ratio B.
Dielectric Strength: 500 V, 2 minutes.

Insulation Resistance: Not less than 500 Megohm.

MECHANICAL SPECIFICATIONS
Resistive Element: Various metal oxides.

Terminals: Tinned metals.

Encapsulation: Epoxy and synthetic organic materials available.

Terminal Strength: Direct load applied gradually to 4.5 pounds.

Solderability: Meets MIL-STD-202, Method 208.
Environmental Temperature Limits: - 55°C to + 125°C.

.020 +.003
[.508 +.076]

.250 + 050
< [6.35 + 1.27]

| 1.

50 [38.10]
MiN.

E—

~- 260 [6.60] ™

MAX.
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MODEL TC06

-

MIL-T-23648 TYPICAL
TEST® CONDITIONS REQUIREMENTS CHANGE
Thermal Shock (107) 5 cycles, - 65°C to + 125°C AR £2.0% AR < 1.00%
Short Time Overload Maximum power for 2.5 hours in 5"/10" cycles AR <£2.0% AR < 0.80%
Low Temperature Storage - 65°C, no load, for 3 hours AR £2.0% AR < 0.45%
High Temperature Exposure 1000 hours, no load, at 125°C AR £2.0% AR < 0.55%
Moisture Resistance (106) 240 hours with humidity ranging from 80% RH to 98% RH AR £5.0% AR < 2.00%
Resistance to Soldering Heat  (210) 300°C for 2.5 seconds AR £1.0% AR < 0.20%
Shock (213) 20 shocks, 50G, 11 ms, half-sine, 2 axes AR <2.0% AR < 0.15%
Vibration (204) 10 to 2000 Hz, 20G, 12 hours AR £2.0% AR < 0.90%
Load Life (108) 1000 hours at rated power at 25°C 90"/30" cycles AR £5.0% AR < 1.50%

* Numbers in parenthesis refer to test method of MIL-STD-202 as modified by the detail specification.

TEMP. Ro (T) Ro (T)
The maximum allowable power supplied to the thermistor
°C RATIO A RATIO B ) .
must be derated linearly from an ambient temperature of
gg Zg:gg 16079 60 + 25°C to the maximum operating temperature of + 125°C
- 40 21.51 33.7 since the dissipation of electrical power causes a
-30 12.33 17.7 corresponding rise in body temperature.
-215 — 10.6
-20 7.307 9.71
-10 4.476 5.53
0 2.825 327 ]
10 1.830 1.99 z 1
20 1.216 1.25 2 g
25 1.000 1.00 w50
30 8267 .806 g N
37.8 — 583 -
40 5742 533 2
50 .405 .360
0 5937 ‘249 0 25 5 75 100 125 150 175
70 .2160 175 AMBIENT TEMP. DEG. CENTIGRADE
75 184 148
80 .1615 126
90 1229 .0916
100 .0923 .0679
104.4 — .0598
110 .0739 .0511
120 .0584 .0389
125 .0503 .0340
. ) ) . — Manufacturer's name or code
To d.etermme the resistance of a thermistor at a specified temperature, —_ Resistance value at + 25°C
multiply the thermistor resistance at 25°C by the factor opposite the
desired temperature in the appropriate column.

RTH _06_ B S 102 F
MOPEL SlIZE RESISTANICE RATIO LEAD |STYLE VALUEl (25°C) TOLEFIiANCE
RTH = General 06 = .30 inch maximum A=19.8+10% S = Solderable 3 digit code. First two F=1.0%
Purpose Thermistor body diameter B=294+£10% W = Weldable digits are significant G=2.0%
figures. Last digit is J=5.0%
number of zeros. K =10.0%

TECHNO DIVISION, DALE ELECTRONICS, INC., 7803 Lemona Avenue, Van Nuys, CA 91405-1139 ¢ Phone (818) 781-1642 * Fax 818-781-8647 199




A COMPANY OF

MODEL “SOFT-START”
NTC Thermistors
Inrush Current Suppressing Devices
1.5 A to 25 A at 65°C

FEATURES
¢ Switching power supply applications
¢ Special marking is available upon request

A4
TECHNO

* Protective silicone coating is standard and has a nominal thickness of
.040" [1.0]. Other coatings are available upon request.

[Numbers in brackets indicate millimeters]
“Soft-Start” devices display relatively high resistance to starting currents in
s Protective Coating a variety of electronic circuits. Having a negative temperature coefficient
of resistance, these devices exhibit a large decrease in resistance when
,/ Leads 1.50 [38.10] AC or DC current begins to flow at lop.
Nominal .
Unlike circuit breakers and fuses, “Soft-Starts” prevent dangerous, short-
._¥  duration, peak inrush currents present at turn-on. Especially useful in
> power supplies where charging capacitors initially present extremely low
.250 [6.35] REF.f impedance. “Soft-Starts” actually limit inrush currents thereby extending
the life of other critical components.
R0 25°C PART ImAX R @ Imax MAXIMUM MAXIMUM LEAD
-+ 20% (Ohms) NUMBER (Amps) (Ohms) Reference DIAMETER THICKNESS DIAMETER
1 255525 25 .01 1.10[27.9] .35[8.9] .040 [1.02]
1 2058520 20 015 .90 [22.9] .30 [7.6] .040[1.02]
2 185536 18 .03 190 [22.9] .35[8.9] .040 [1.02]
2.5 155538 15 .03 .90 [22.9] .30[7.6] .040 [1.02]
4 148856 14 .05 .90 [22.9] .35[8.9] .040[1.02]
5 125560 12 .06 .90 [22.9] 50[12.7] .040[1.02]
25 1285830 12 .04 .90 [22.9] .35[8.9] .040 [1.02]
5 10SS50 10 06 .90 [22.9] .35[8.9] .040 [1.02]
25 108825 10 .04 .90 [22.9] 25[6.4] 1040 [1.02]
5 95545 9 .06 .90 [22.9] .25[6.4] .040[1.02]
2.5 95523 9 04 .90 [22.9] .25 [6.4] .040[1.02]
5 85540 8 .05 .70[17.8] .25[6.4] .040[1.02]
4 85532 8 07 .70 [17.8] .25[6.4] .040[1.02]
5 75335 7 07 70[17.8] .25[6.4] .032[.813]
25 75518 7 .05 .70 [17.8] .25 [6.4] .032[.813]
10 65560 6 15 70[17.8] .35[8.9] .040 [1.02]
7 65542 6 15 60 [15.2] .30[7.6] .040[1.02]
5 6SS30 6 .07 .60 [15.2] .25[6.4] .032[.813]
10 58S50 5 .20 .60 [15.2] .35[8.9] .040 [1.02]
7 / 58535 5 15 .60 [15.2] .30[7.6] .040[1.02)
4 55520 5 15 .60 [15.2] .25 [6.4] .032[.813]
12 45548 4 22 .60 [15.2] .30[7.6] .040[1.02]
7 45528 4 15 .60 [15.2] .30[7.6] .040 [1.02]
5 45520 4 15 60 [15.2] .25 [6.4] .032[.813]
10 35830 3 20 50 [12.7] .30[7.6] .032[.813]
7 35521 3 14 60 [15.2] .25 [6.4] .032[.813]
5 38815 3 17 .60 [15.2] .25 [6.4] .032[.813]
2.5 35508 3 15 60[15.2] .25 [6.4] 032[.813]
40 25580 2 .60 50[12.7] .25[6.4] .032[.813]
20 25540 2 28 .60 [15.2] ".25[6.4] .032[.813]
10 25520 2 20 .60[15.2] .25[6.4] .032[.813]
5 25510 2 40 60 [15.2] .25[6.4] .032[.813]
60 155590 15 1.00 50[12.7] .25 [6.4] .032[.813]
40 1.55S60 15 .80 50[12.7] .25[6.4] .032[.813]
25 1.55538 15 .60 50 [12.7] .30[7.6] .032[.813]
10 158815 15 25 .50 [12.7] .25 [6.4] .032[.813]
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MODEL “SOFT-START”
ELECTRICAL SPECIFICATIONS

Standard Tolerance: 20% at 25°C. Closer tolerances
available upon request.

Dielectric Strength: 500 V, 2 minutes.
Insulation Resistance: Not less than 500 Megohm.

MECHANICAL SPECIFICATIONS
Resistive Element: Various metal oxides.
Encapsulation: Silicone coating.
Terminals: Tinned copper-clad steel.

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 55°C to + 150°C.

£ \ ¢ 9~ —O +
“SOFT-START”
@ +
AC Line DC Output
O
A
& & Q-

DEFINITIONS

Imax: Represents the maximum rated steady state DC or RMS
current and is expressed in amperes.

R 0 25°C: Represents the zero power resistance of the
device at + 25°C and is expressed in ohms.

R @ Imax: Represents the approximate resistance at
maximum steady state current conditions and is expressed
in ohms.

Ambient Temperature: Full rated current may be applied in
the ambient temperature range of + 25°C to + 65°C and
must be derated in accordance with Imax derating curve.

lop: Represents the actual operating current applied.

Cool-Down Time: Is the amount of time needed for a “Soft-
Start” device to cool down enough to cause the necessary
amount of resistance to limit the inrush current.

“SOFT-START”
+
+
AC Line T DC Output
o—
A
— - o —

1.0 \
s ° Y
?‘; 6
2 4
2
10 20 30 40 50 60 70
MULTIPLICATION FACTOR (K)

RESISTANCE OPERATING CHARACTERISTICS

When Techno Components “Soft-Starts” are employed at less
than their rating, the approximate resistance of each device
may be determined as follows:
1. Locate the point of the curve where the lop/lmax crosses
the multiplication factor (K).
2. Multiply this factor by the value of R @ Imax for the device
being used. The result will be the new R op (see R op Curve).

Rop=(R @ Imax) * K

% Imax

D
o

AN

o I

25 50 6575 100 125
AMBIENT TEMP. DEG. CENTIGRADE

AMBIENT TEMPERATURE CHARACTERISTICS

For safe operation of a “Soft-Start” at temperatures above 65°C

the percentage of Imax may be determined from Imax Derating

Curve.

SPECIAL APPLICATIONS

Techno Components engineers will design “Soft-Start” devices for

your special application. Outline your problem or specifications

and send them to: Techno Components Applications Engineering

Department.

150 200
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MODELS 10, 20, 30, 40, 50, 60
NTC 'i'hermistors
Coated

TR

[Numbers in brackets indicate millimeters]

Models 10, 20, 30, 40, 50 and 60 are conformally coated, leaded

A COMPANY OF

TECHNO

FEATURES

¢ Small size - conformal coated

¢ Wide resistance range

e Available in 7 different R-T curves

 Configured for standard P.C. board
mounting or assembly in probes

«— Clean Lead Length ..
1.5 [38.1] MIN. _ thermistors for standard P.C. board mounting or assembly in
C 4 ] probes. The coating is baked-on phenolic for durability and long-
- Y D Body Diameter term stability. Leads are solid tinned copper, except Model 50
t Y has solid nickel wires with Teflon® insulation to provide isolation
Lead Diameter when assembled in metal probes or housings.
(See Below) .
DISSIPATION | THERMAL TIME | BODY DIAMETER
Res Rro PART | MATERIAL | CONSTANT CONSTANT
MODEL 10 (ohms), | (ohms) | NUMBER TYPE (Nominal) (Nominal) (Max.) (Min.)
+10%, + 5% Rro tolerance. 1.082M | 130,000 | X101303 X — — .095[2.4] | .070[1.8]
Leads solid tinned copper 1.8 + .2 998.300 | 120,000 | X101203 X —_ — .095[2.4] | .070[1.8]
[45.7 £ 5.1] long AWG30 (.0100").
MODEL 20 1.0M - X201004* X — — .087[2.2] | .061 [1.55]
+10%, + 5%, + 3%, + 2%, + 1% 200,000 | — M202003 M 2 12 .095[2.4] | .070[1.8]
R2s tolerance. 150,000 | — M201503 M — — 100[2.5] | .075[1.9]
Leads solid tinned copper 1.8 + .2 100,000 — M201003 M — — .095[2.4] | .070[1.8]
[45.7 + 5.1] long AWG30 (.0100"). 100,000 — U201003 u — — 095[2.4] | .070[1.8]
100,000 | — A201003 A 2 12 .095[2.4] | .070[1.8]
80,000 — U208002 u — — .095[2.4] | .070[1.8]
50,000 — U205002 u — - .095[2.4] | .070[1.8]
50,000 — M205002 M — — .095[2.4] | .070[1.8]
50,000 - A205002 A 2 10 .085[2.2] | .060 [1.5]
30,000 — U203002 u — — .095[2.4] | .070[1.8]
30,000 — A203002 A 2 10 .085[2.2] | .060 [1.5]
30,000 — J203002 J — — .095[2.4] | .070[1.8]
25,000 — J202502 J — — .095[2.4] | .070[1.8]
20,000 — J202002 J — — .095[2.4] | .070[1.8]
17,500 — J201752 J — - .095[2.4] | .070[1.8]
15,000 — J201502 J — — .095[2.4] | .070[1.8]
10,000 — J201002 J 2 10 .085[2.2] | .060 [1.5]
6,000 — J206001 J 2 10 .085[2.2] | .060[1.5]
5,000 — J205001 J 2 10 .085[2.2] | .060[1.5]
2,252 — J202251 J 3 12 095 [2.4] | 070[1.8]
2,000 — D202001 D 3 12 1002.5] | .075[1.9]
1,000 — D201001 D 3 12 .085{2.2] | .060[1.5]

* Available in £ 10% and *+ 5% R25 tolerance only.
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MODELS 10, 20, 30, 40, 50, 60

DISSIPATION | THERMAL TIME BODY DIAMETER
Razs PART MATERIAL | CONSTANT CONSTANT
[Numbers in brackets indicate milimeters] (Ohms) | NUMBER TYPE (Nominal) (Nominal) (Max.) (Min.)
MODEL 30 500,000 | X305003* X — — 102[2.6] | .073[1.9
+10%, + 5%, + 3%, + 2%, + 1% Res tolerance. | 200000 | X302508° X - - 1331841 | 19226
Leads solid tinned copper 1.8+ .2 100,000 | X301003* X — — 192[4.9] | .157[4.0
[45.7 £ 5.1] long, AWG28 (.0126"). 100,000 | M301003 M 3 12 .095[2.4] | .070[1.8
50,000 | M305002 M 3 12 .095[2.4 .070[1.8
30,000 | M303002 M — — 115[2.9 .090[2.3
30,000 | U303002 U — — .095 [2.4 .070[1.8
30,000 | A303002 A 25 12 .095[2.4 .070[1.8
20,000 U302002 U — .130[3.3 .100[2.5
20,000 | M302002 M — — .130[3.3 105 [2.7
20,000 | A302002 A 3 12 .095[2.4 .070[1.8
10,000 J301002 J 3 12 .095[2.4 .070[1.8
9,000 J309001 J 3 12 .095[2.4 .070[1.8
8,000 J308001 J 3 12 095 [2.4 .070[1.8
7,000 J307001 J 3 12 .095[2.4 .070[1.8
6,000 J306001 J 3 12 .095 [2.4 .070[1.8
4,000 J304001 J 3 12 .095[2.4 .070[1.8
3,000 J303001 J 3 12 .095[2.4 .070[1.8
2,000 J302001 J 3.5 16 .095[2.4 .070[1.8
1,500 J301501 J — — .135[3.4 .110{2.8
1,250 J301251 J —_ — 145 [3.7 120 [3.1
1,000 J301001 J — — .158 [4.0 128 [3.2
1,000 D301001 D 3 12 .095[2.4 .075[1.9
900 D309000 D 3 12 .095 [2.4 .075[1.9
800 D308000 D 3 12 .095 [2.4 .075[1.9
700 D307000 D 3 12 .100 [2.5 .075[1.9
600 D306000 D 3 12 100 [2.5 .075[1.9
500 D305000 D 3 12 .100 [2.5 .075[1.9
400 D304000 D — — .120 [3.1 .095 [2.4]
300 D303000 D — — .130[3.3 105 [2.7
200 D302000 D 3.5 18 .150 [3.8 .120[3.1
150 D301500 D —_ —_— 165 [4.2 135 [3.4]
100 D301000 D 4 20 .210[5.3 .180 [4.6]
50 D305000 D — — .272[6.9 .2421[6.2
MODEL 40 15,000 J401502 J 0.8 5 .072[1.8 .050[1.3
+10%, + 5%, + 3%, + 2%, + 1% Ras tolerance. 10,000 J401002 J 0.8 5 .072[1.8 .050[1.3
Leads solid tinned copper 1.8 % .2 5,000 J405001 J 0.8 7 .072[1.8 .050[1.3
[45.7 £ 5.1] long, AWG32 (.0080").
MODEL 50 100,000 | U501003 U — — .095 [2.4 .070[1.8
+10%, * 5%, + 3%, + 2%, + 1% R2s tolerance. 15?85)88 Ggg;ggg G - — 'ggg 2'2 '8?8 ]'g
Leads Teflon® insulated solid nickel 3 + .25 50:000 A505002 A —_ _ :085 2:2 :060 1:5
[76.2 + 6.4] long, AWG30 (.0100"). 30,000 | U503002 U — — .095[2.4] | .070[1.8
30,000 A503002 A 2 12 .085 [2.2 .060 [1.5
20,000 J502002 J —_ — .095[2.4 .070[1.8
10,000 J501002 J 2 12 .085[2.2 .060 [1.5
5,000 J505001 J 2 12 .085 [2.2 .060 [1.5
3,000 J503001 J 2 13 .095 [2.4 .070[1.8
2,252 J502251 J 2 14 .095[2.4 .070[1.8
MODEL 60 50,000 | X605002 X — — .252[6.4 .216 [5.5
o, o, o, 20,000 | A602002 A — — .110[2.8 .090 [2.3
+10%, 5%., + 3%, £ 2%, £ 1% Ras tolerance. 10,000 | MB01002 M _ o 190 4.8 150138
Leads solid tinned copper 1.8 + .2 10,000 | AB01002 A — — 135[34] | .110[2.8
[45.7 + 5.1] long, AWG26 (.0159"). 10,000 | J601002 J — — 122[3.1] | .085[2.2
8,000 J608001 J — — 120 [3.1 .080 [2.0
3,000 J603001 J — — .150[3.8 .110[2.8
2,252 J602251 J — — .160 [4.1 115[2.9
2,000 J602001 J — — 160 [4.1 115[2.9
500 D605000 D — —_ 125[3.2 .085[2.2
100 D601000 D — — .270[6.9 220 [5.6
50 D600500 D —_ — .350[8.9 .295[7.5
* Available in + 10% and + 5% Res tolerance only.
X 30 2001 -5
——— —eee.
MATERbIAL TYPE MODEL VAlI_UE TOLERAN(IDE AT 25°C*
A=TC-47% M=TC-4.79% First three digits are + 10% = (none)
B=TC-3.0% U=TC-43% significant. The last +5%=-5
D=TC-383% X=TC-52% digit is the multiplier. +3%=-3
J=TC-4.4% (2000 ohm is +2%=-2
illustrated.) +1%=-1
* Model X is toleranced at 70°C.
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FEATURES

Temperature Range: - 60°C to + 300°C.
Sensors: NTC Thermistor (- 4.4%°C).
Tolerances: 10% to 0.5% or better

(interchangeable).

Resistance Range: 50 ohm or 350 kilohm at 25°C.

NTC Thermistors

Temperature Sensing Probes

A COMPANY OF

h"
TECHNO

APPLICATIONS

Techno Components probes are designed for air, surface and liquid
temperature measurement and control applications. Special
industrial probes can be produced to customer specifications.
Techno Components engineers will design Temperature Sensing

Probes for your special application. Outline your problem or
specifications and send them to Techno Componerits Applications

Engineering Department.

Material: Brass

500
[12.70] 190
[4.83]
832 > —>| |—<— 312 [7.92] HEX

N,
=) N
.250 [6.35] DIA.

Insulated Leads (Specify Length)

NTC thermistor encapsulated in .312 [7.92] brass hex with
8-32 threaded stud. Also available in anodized aluminum
with 10-32 threaded stud.

Material: Brass

6-32
N

=)

.310[7.87] —>| |<—

In

160
[4.06]

> < .312[7.92]
HEX

.250 [6.35] DIA.
sulated Leads (Specify Length)

NTC thermistor encapsulated in .312 [7.92] brass hex.
Tapped for 6-32 screw to facilitate mounting.

Material: All 316 SS

375

[9.53]

~<———YSpecify Length —»

.625

[15.88]

—s

¢ > Insulated Leads

< ‘ /— (Specify Length)
iR 12

<

2

Ll

A

JJALL

'

NTC thermistor encapsulated in stainless steel probe.

<—  Specify Length ).

.375 [9.53
128 [3.25] 250 [6.35] > < o ossl
DIA. .28
Material: All 316 SS .750
375 [19.05]
[9.53] - Insulated Leads
: (Specify Length)

]<-

Y NTC thermistor encapsulated in stainless steel probe.
RS e
t .188 [4.78] . : +| |-<— .438[11.13]
DIA. 12?,.[%18] HEX
Material: 316 SS .750 [19.05]
16 HEX JAM NUT
Specify
> Length |+ /_
;ﬁmﬁ @ NTC thermistor encapsulated in stainless steel probe.
A A
.500 [12.70] NPT Insulated Leads (Specify Length)

.280 [7.11] DIA.

Material: Anodized
Aluminum

v

>

d Leads (S¢

.870

y L

Epoxy Filled

[22.10] |.(_ X +

@—EO [8.38]
— Y

1)

NTC thermistor sensor encapsulated in anodized
aluminum cup.
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TEMPERATURE SENSING PROBES

Epoxy

< Specify . Filled
Length

(' ) .380 [9.65] DIA.
\

Insulated Leads (Specify Length)

N

One or more NTC thermistors encapsulated in anodized
aluminum tube.

Specify .125 [3.18] DIA.
|+ Length —>| —>i ’4— Thinwall 316 SS

C—3T =, © Epoxy Filled

Insulated Leads (Specify Length)

One or more NTC thermistors encapsulated in anodized
aluminum tube. Closed end probe, available in stainless
steel or aluminum.

Specify
.250 [6.35] —*[ |<— Length —>|

B -

Sensor, Metal Clad )(
Flexible Cord Phono Plug

NTC thermistor encapsulated in metal cup adapts to many
temperature measurement and control applications.

Metal: Anodized Aluminum 250
[6.35] .156 [3.96] DIA. Holes on
.500 [12.70] BC at 120°
< 10 5 |« :50[ 0] BC at 120
+ [25.40] X
.250 [6.35] DIA.
4 Y

Insulated Leads

NTC thermistor mounted in perforated anodized aluminum
housing. Holes drilled in base facilitate flush mounting.

.750 [19.05] (Specify Length)
DIA.
1.0 1.0
[25.40] [25.40]
ylon DIA. |

Aluminum Gold > < +‘

Anodized Y
\( 4 , -500 [12.70]
- + DIA. Insulated Leads

.330[8.38] > |« .031 [.787] THK

NTC thermistor encapsulated in anodized aluminum head.
Designed for wall or bulkhead mounting.

+‘ |++H+ Alummum

=0 b= Thermistor

Fish Paper
1ss [4 78]
Insulated Lead
(Specify Length) NTC thermistor mounted on silver-plated clip.
] E 81 [7.14] DIA. Clip,
Thermlslor Spring Steel
Element
187 [4.75]
DIA. 05 [.127] NTC thermistor epoxy mounted on thin aluminum or

stainless steel disc. Designed for cementing or taping to a
surface for temperature measurement applications.

Insulated Leads (Specify Length) (Epoxy Mounted)
.040 1.0
[1.02] 1.25 [25.40]

_>.H.<_ _).I [31.75]-1—1_/

¢ 870 [22.10]
a 75
195. 25]/

.620 [15.75]

128 [3.25] AWG 22
4 Places DIA.

NTC thermistor mounted on a tinned brass plate provides
high power handling capability. Mounting holes facilitate
mounting.

Material: Epoxy Cup .438 313
Epoxy Filled [11.13] [7.95]

] se3n1a30

NTC thermistor encapsulated in epoxy cup for mounting on
P.C.B.
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A COMPANY OF

MODELW ‘ VISHAY

NTC Thermistors
Surface Mount Chip

+ 10%, + 5% R2s tolerance

[Numbers in brackets indicate millimeters]

T
o 7
%\w e

> T

* High-density monolithic
ceramic construction

* Allows design flexibility for
use with hybrid circuitry

DALE,

FEATURES

¢ Top and bottom surface
terminations

* Model W is a thermistor die with silver
conductors fired on the top and bottom
surfaces. The bottom surface can be reflow
soldered or conductive epoxied directly to a
substrate bonding pad and the top surface
wire bonded to complete the circuit connection.

R2s PART CURVE
(Ohms) NUMBER NUMBER L w T (Nominal)
1.0M 12W1004 12 .043 £ .004 [1.1 £ .10] .043£.004 [1.1 +.10] .020 [.51]
500,000 12W5003 12 .053+.004[1.4 £.10] .053 +.004 [1.4 £ .10] .016 [.41]
250,000 12W2503 12 .075 £ .006 [1.9 + .15] 075+ .006 [1.9 + .15] 016 [.41]
200,000 7W2003 7 .041 +.004 [1.0£.10] .041 +.004 [1.0 £ .10] .035 [.89]
100,000 12W1003 12 119+ .008 [3.0 + .20] 119 £ .008 [3.0 + .20] 016 [.41]
100,000 8W1003 8 .049 +.004 [1.2£.10] .049 +.004 [1.2 £ .10] .024 [.61]
100,000 7W1003 7 .054 +.005 [1.4 £ .13] .054 +.005 [1.4 £ .13] .032 [.81]
80,000 8W8002 8 .049 % .004 [1.3 £ .10] .049 +.004 [1.2 £ .10] 1020 [.51]
50,000 8W5002 8 .053 +.004 [1.4 £ .10] .053 +.004 [1.4 £ .10] .015[.38]
50,000 7W5002 7 .051 +.004 [1.3£.10] .051 +£.004 [1.3£.10] .015[.38]
30,000 8W3002 8 .072 +.005[1.8 £ .13] .054 +.005 [1.4 £ .13] .013[.33]
30,000 7W3002 7 066 % .005 [1.7 + .13] 066 +.005 [1.7 £ .13] 013[.33]
30,000 1W3002 1 .029 + .003 [.74 £ .08] .029 + .003 [.74 +.08] .032[.81]
20,000 1W2002 1 .036 £.004 [.91 £.10] .036 +.004 [.91 £+ .10] .032 [.81]
15,000 1W1502 1 042+ .004 [1.1 £ .10] 042 +.004 [1.1 £ .10] 032[.81]
10,000 1W1002 1 .051 % .004 [1.3 +.10] 051 £ .004 [1.3 £.10] - .032[.81]
3,000 1W3001 1 .068 +.005[1.7 £.13] .054 £.005 [1.4 £ .13] .015[.38]
2,000 1W2001 1 .101 +£.007 [2.6 £.18] .054 +.005 [1.4 £ .13] .015[.38]
2,000 2W2001 2 .049 £ .004 [1.2 £ .10] 049 £ 004 [1.2 + .10] 037 [.94]
1,000 2W1001 2 053+ .004 [1.4 + .10] .053 % .004 [1.4 £ .10] 022 [.56]
1,000 1W1001 1 .105 £.007 [2.7 £ .18] .105 +.007 [2.7 +.18] .015[.38]
500 2W5000 2 .060 +.005 [1.5 £ .13] .060 +.005 [1.5 £.13] .015[.38]
500 1W5000 1 .148 +£.010 [3.8 + .25] .148 +£.010 [3.8 £ .25] .015 [.38]
300 2W3000 2 .077 £ .006 [2.0 + .15] .077 + .006 [2.0 + .15] 015[.38]
50 2W0500 2 188+ .012[4.8 £ .31] 188 £.012 [4.8 £ .31] .015[.38]

8
CURVE NUMBER

8002

RESISTAN‘CE VALUE

First three digits are significant. The last digit
is the multiplier. (80,000 ohm is illustrated.)

TOLERAN(I'JE AT 25°C

-5

+10% = none
+5%=-5
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A COMPANY OF

MODEL NTHS
NTC Thermistors
Surface Mount Chip

FEATURES
. ‘ . * Wraparound terminations
, ‘ ¢ Allows design flexibility for use with hybrid circuitry
a a ¢ High-density monolithic ceramic construction
¢ Available in 8mm tape and reel
/V\
L
e
X
/\ /\
w Nw
\
[Numbers in brackets indicate millimeters]

Res * PART ** CURVE

(Ohms) NUMBER NUMBER L +.008 [.20] W £.008 [.20] T (Nominal) BW =+ .008 [.20]
5,000 NTHS-1206J02 2 1263.2] .063 [1.6] 042 [1.1] 018 [.46]
6,000 NTHS-1206J02 2 1263.2] .063 [1.6] .035[.89] .018 [.46]
7,000 NTHS-1206J02 2 126[3.2) .063 [1.6] .030 [.76] .018 [.46]
8,000 NTHS-1206J02 2 126 [3.2) .063 [1.6] .027 .69] .018 [.46]
10,000 NTHS-1206J02 2 1263.2] .063 [1.6] .022 [.56] .018 [.46]
4,000 NTHS-1208J02 2 126 [3.2] 079 [2.0] .041[1.0] .018 [.46]
3,000 NTHS-1210J02 2 126 [3.2] .098 [2.5] 044 [1.1] .018 [.46]

680 NTHS-1206J14 14 126 [3.2) .063 [1.6] .027 .69] .018 [.46]
10,000 NTHS-1012NO1 1 .098 [2.5] 126 [3.2] 065 [1.7] .018 [.46)
100,000 NTHS-1205N01 1 126(3.2] .0491.2] .026 [.66] .018 [.46]
50,000 NTHS-1206N01 1 126[3.2] .063 [1.6] .039 [.99] .018 [.46]
10,000 NTHS-1206N02 2 126[3.2] .063[1.6] .033 [.84] .018 [.46]

* Consult factory for additional values.
** Part Number with J conductor also available with either H or G conductor.

NTHS - 1206 N 02 10k + 5% or + 10%

MODEL (E.l.LA.) DIMENSION CONDUC'II'OH TYPE CURVE NUMBER Ras TOLERANCE

H Conductor = Silver
G Conductor = Palladium/Silver
J Conductor = Platinum/Palladium/Silver

N Conductor = Nickel Barrier
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A COMPANY OF

MODEL J
NTC Thermistors
Surface Mount Chip

FEATURES
0 P e Wraparound terminations * Model J chips are thermistor dies with wraparound
. o * Allows for design flexibility for terminations of fired-on platinum/palladium/silver for
‘ < use with hybrid circuitry mounting directly to the bonding pads of a hybrid
\, * High-density monolithic ceramic substrate. The use of low temperature 2% to 5%
Q construction silver bearing solder paste or a suitable conductive
e Available in 8mm tape and reel - epoxy is suggested for mounting.

+ 10%, £ 5% Ras tolerance
—
L
\
/\ . \,/}
(Dimensions measured over termination)
[Numbers in brackets indicate millimeters]
Ra2s PART ** CURVE L w T BW
(Ohms) NUMBER NUMBER +.010 [.25] +.005 [.13] (Nominal) +.008 [.20]
1.0‘ M* 7J1004 7 102 [2.6] .054 [1.4] .014 [.36] .018 [.46]
500,000 8J5003 8 102 [2.6] 053[1.3] .029 [.74] .018 [.46]
100,000 1J1003 1 107 [2.7] .043[1.1] .016 [.41] .018 [.46]
80,000 1J8002 1 .102 [2.6] .053[1.3] .015 [.38] .018 [.46]
60,000 1J6002 1 102 [2.6] .053 [1.3] .019 [.48] .018 [.46]
50,000 1J5002 1 .102[2.6] .051[1.3] .024 [.61] .018 [.46]
40,000 1J4002 1 .102 [2.6] .053 [1.3] .028 [.71] .018 [.46]
30,000 1J3002 1 102 [2.6] .060 [1.5] .032 [.81] .018 [.46]
15,000 2J1502 2 102 [2.6] .043[1.1] .016 [.41] .018 [.46]
10,000 2J1002 2 102 [2.6] .051[1.3] .020 [.51] .018[.46]
8,000 2J8001 2 .102 [2.6] .052[1.3] .024 [.61] .018 [.46]
7,000 2J7001 2 .102 [2.6] .056 [1.4] .025 [.64] .018 [.46]
6,000 2J6001 2 .102 [2.6] .056 [1.4] .029 [.74] .018 [.46]
5,000 2J5001 2 .102 [2.6] .058 [1.5] .033 [.84] .018 [.46]

* Measured at 70°C. The value will be 144.7 kilohm.
** Also available in Model H with silver and Model G with palladium/silver terminations.

1 J 8002 -5
CURVE NUMBER MODEL RESISTANICE VALUE TOLERAN(IDE AT 25°C
First three digits are + 10% = (none)
significant. The last +5%=-5

digit is the mulitplier.
(80,000 ohm is
illustrated.)
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PRELIMINARY - MODEL NTHD
NTC Thermistors
Uncoated Disc, Curve 1 Series = 200Q to 30,0002

A COMPANY OF

FEATURES
e Resistance tolerance of + 1% thru £ 20% are available and may be
specified at 25°C or any temperature within the operating range.
* Coatings are also available to meet specific requirements by
contacting our engineering department.
R at 25°C THERMAL [Numbers in brackets indicate millimeters]
+£10% PART DISSIPATION TIME LEADS
(Ohms) NUMBER CONSTANT CONSTANT A B AWGH#
30k NTHD-0050 BO1 2 3 .050[1.3] | .075[1.9] 30
25k NTHD-0050 BO1 2 3 .050[1.3] | .060[1.5] 30
20k NTHD-0050 BO1 2 3 .050[1.3] | .050[1.3] 30
15k NTHD-0050 BO1 2 2 .050[1.3] | .035[.89] 30
10k NTHD-0050 BO1 2 2 .050[1.3] | .025[.64] 30
8k NTHD-0050 BO1 2 2 .050[1.3] | .020[51] 30 Tinned Copper Wire
20k NTHD-0070 BO1 25 5 .070[1.8] | .100[2.5] 30 X X
15k NTHD-0070 BO1 2 4 .070[1.8] | .070[1.8] 30 B A
10k NTHD-0070 BO1 2 3 .070(1.8] | .050[1.3] 30
8k NTHD-0070 BO1 2 3 .070[1.8] | .040[1.0] 30 |
6k NTHD-0070 BO1 2 3 .070[1.8] | .030[.76] 30
10k NTHD-0100 CO1 4 12 .100[2.5] | .100[2.5] 28
8k NTHD-0100 CO1 3 10 1100[2.5] | .080[2.0] 28
7k NTHD-0100 CO1 3 10 100[25] | .070[1.8] 28
6k NTHD-0100 CO1 3 9 .100[2.5] | .060[1.5] 28
5k NTHD-0100 CO1 3 8 .100[2.5] | .050[1.3] 28
4k NTHD-0100 CO1 3 7 .100[2.5] | .040[1.0] 28
3k NTHD-0100 CO1 3 5 .100[2.5] | .030[.76] 28
2.5k NTHD-0100 CO1 3 5 100[2.5] | .025[.64] 28 —
2k NTHD-0100 CO1 3 5 100[2.5] | .020[51] 28 4
7000 NTHD-0150 EO1 7 30 150([3.8] | .150[3.8] 24 $
6000 NTHD-0150 EO1 7 28 150[3.8] | .135[3.4] 24 / Y
5000 NTHD-0150 EO1 7 25 150[3.8] | .110[2.8] 24 < 15:.125 >
4000 NTHD-0150 EO1 7 23 .150[3.8] | .090[2.3] 24 [38.1 5 3.2]
3000 NTHD-0150 EO1 7 20 150[3.8] | .070[1.8] 24
2000 NTHD-0150 EO1 7 19 150[3.8] | .045[1.1] 24
1500 NTHD-0150 E01 7 17 .150[3.8] | .035[.89] 24
5000 NTHD-0200 EO1 8 36 200[5.1] | .190[4.8] 24
4000 NTHD-0200 EO1 7 32 200[5.1] | .160[4.1] 24
3000 NTHD-0200 EO1 7 30 200[5.1] | .120(3.0] 24
2500 NTHD-0200 EO1 7 28 200[5.1] | .100[2.5] 24
2000 NTHD-0200 EO1 7 25 .200[5.1] | .060[2.0] 24
1500 NTHD-0200 EO1 7 23 200[5.1] | .050[1.3] 24
1000 NTHD-0200 EO1 7 18 200[5.1] | .040[1.0] 24 ¢
2000 NTHD-0300 EO1 9 75 .300(7.6] | .180[4.6] 24 B L !
1500 NTHD-0300 EO1 9 70 300[7.6] | .135[3.4] 24 f
1000 NTHD-0300 EO1 8 48 .300[7.6] | .080[2.0] 24
750 NTHD-0300 EO1 8 46 .300[7.6] | .070[1.8] 24
500 NTHD-0300 EO1 8 35 300[7.6] | .045[1.2] 24
1000 NTHD-0400 FO1 10 85 .400[10.2] | .160[4.1] 22
750 NTHD-0400 FO1 9 70 .400[10.2] | .120[3.0] 22
500 NTHD-0400 FO1 9 65 .400[10.2] | .080[2.0] 22
250 NTHD-0400 FO1 9 50 .400[10.2] | .040[1.0] 22
200 NTHD-0500 FO1 14 60 500[12.7] | .050[1.3] 22
NTHD - 0050 B 01 30k +10% CROSS/LOOP
MODEL DISC DIAMETER LEADS (AWG) CURVE Res TOLERANCE LEAD TYPE
B = AWG 30 (.0100")
C = AWG 28 (.0126")
E = AWG 24 (.0201")
F = AWG 22 (.0253")
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A COMPANY OF

PRELIMINARY MODEL NTHD VisHAY
'NTC Thermistors -

Uncoated Disc, Curve 2 Series = 25Q to 5,000Q -

FEATURES
* Resistance tolerance of + 1% thru + 20% are available and may be
specified at 25°C or any temperature within the operating range.
¢ Coatings are also available to meet specific requirements by
contacting our engineering department.
THERMAL [Numbers in brackets indicate millimeters}]
£10% PART DISSIPATION TIME LEADS
(Ohms) NUMBER CONSTANT CONSTANT A B AWGH
5000 NTHD-0050 B02 2 3 .050[1.3] | .080[2.0] 30
4000 NTHD-0050 B02 2 3 .050[1.3] | .070[1.8] 30
3000 NTHD-0050 B02 2 3 .050[1.3] | .050[1.9] 30
2000 NTHD-0050 B02 2 2 .050[1.3] | .030[.76] 30
1500 NTHD-0050 B02 2 2 .050[1.3] | .025[.64] 30
1000 NTHD-0050 B02 2 2 .050[1.3] | .020[51] 30 Tinned Copper Wire
3000 NTHD-0070 B02 25 5 .070[1.8] | .100[2.5] 30 E X
2500 NTHD-0070 B02 2 45 070[1.8] | .085[2.2] 30 e A
2000 NTHD-0070 B02 2 4 070[1.8] | .070[1.8] 30
1500 NTHD-0070 B02 2 3 .070[1.8] | .050[1.3] 30 Y
1000 NTHD-0070 B02 2 3 070[1.8] | .030[.76] 30
1500 NTHD-0100 C02 4 14 100[2.5] | .100([2.5] 28
1250 NTHD-0100 C02 4 12 100[2.5] | .085[2.2] 28
1000 NTHD-0100 C02 3 10 100[25] | .070[1.8] 28
800 NTHD-0100 C02 3 8 100[2.5] | .050[1.3] 28
700 NTHD-0100 C02 3 7 100[2.5] | .045[1.1] 28
600 NTHD-0100 C02 3 7 100[2.5] | .040[1.0] 28
500 NTHD-0100 C02 3 6 100 [2.5] | .030[.76] 28
400 NTHD-0100 C02 3 5 100[2.5] | .030[.76] 28 — N
300 NTHD-0100 C02 3 5 .100[2.5] | .020[51] 28 4 :
1000 NTHD-0150 E02 7 30 150([3.8] | .150[3.8] 24 ¢
750 NTHD-0150 E02 7 25 150[3.8] | .100[2.5] 24
500 NTHD-0150 E02 7 20 150[3.8] | .075[1.9] 24 < 15+ .125 >
250 NTHD-0150 E02 7 18 150[3.8] | .040[1.0] 24 [38.1 £ 3.2]
800 NTHD-0200 E02 8 40 200[5.1] | .200[5.1] 24
750 NTHD-0200 E02 8 36 200[5.1] | .190[4.8] 24
500 NTHD-0200 E02 7 30 .200[5.1] | .130[3.9] 24
400 NTHD-0200 E02 7 27 200[5.1] | .105[2.7] 24
300 NTHD-0200 E02 7 25 200[5.1 | .080[2.0] 24
270 NTHD-0200 E02 7 23 .200[5.1] | .070[1.8] 24
200 NTHD-0200 E02 7 20 200[5.1] | .050[1.3] 24
150 NTHD-0200 E02 7 19 200[5.1 | .040[1.0] 24 y
100 NTHD-0200 E02 7 18 200[5.1] | .030[.76] 24
300 NTHD-0300 E02 9 75 .300[7.6] | .180[4.6] 24 ¢
200 NTHD-0300 E02 8.5 60 300[7.6] | .120[3.0] 24 B [ !
100 NTHD-0300 E02 8 48 .300[7.6] | .060[1.5] 24 4
75 NTHD-0300 E02 8 42 .300[7.6] | .045[1.1] 24
50 NTHD-0300 E02 8 35 .300([7.6] | .030[.76] 24
150 NTHD-0400 FO2 10 85 400[10.2] | .160[4.1] 22
125 NTHD-0400 FO2 10 77 400[10.2] | .130[3.3] 22
100 NTHD-0400 F02 9 70 400[10.2] | .100[2.5] 22
75 NTHD-0400 F02 9 65 400[10.2] | .080[2.0] 22
50 NTHD-0400 F02 9 50 .400[10.2] | .050[1.3] 22
25 NTHD-0500 FO2 14 60 500[12.7] | .040[1.0] 22
NTHD - 0050 B 02 5k 110% CROSS/LOOP
MODEL DISC DIAMETER LEADS (AWG) CURVE Ras TOLERANCE LEAD TYPE
B = AWG 30 (.0100")
C = AWG 28 (.0126") :
E = AWG 24 (.0201") : S
F = AWG 22 (.0253") <
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PRELIMINARY - MODEL NTHD

NTC Thermistors
Uncoated Disc, Curve 14 Series = 2.5Q to 500Q

A COMPANY OF
VisSHAY

<

FEATURES
* Resistance tolerance of + 1% thru + 20% are available and may be
specified at 25°C or any temperature within the operating range.
» Coatings are also available to meet specific requirements by
contacting our engineering department.
R at 25°C THERMAL [Numbers in brackets indicate millimeters]
+10% PART DISSIPATION TIME LEADS
(Ohms) NUMBER CONSTANT CONSTANT A B AWGH
500 NTHD-0050 B14 2 3 .050[1.3] | .080[2.0] 30
400 NTHD-0050 B14 2 3 - .050[1.3] | .070[1.8] 30
300 NTHD-0050 B14 2 3 .050[1.3] | .050[1.3] 30
250 NTHD-0050 B14 2 2 .050[1.3] | .040[1.0] 30
200 NTHD-0050 B14 2 2 .050[1.3] | .030[.76] 30 ) ]
150 NTHD-0050 B14 2 2 .050 [1.3] .025 [.64] 30 Tinned Copper Wire
100 NTHD-0050 B14 2 2 050[1.3] | .020[51] 30 E X
300 NTHD-0070 B14 25 5 .070[1.8] | .100[2.5] 30 i A
250 NTHD-0070 B14 2 4.5 070[1.8] | .085[2.2] 30 Y
200 NTHD-0070 B14 2 4 .070[1.8] | .070[1.8] 30 A &
150 NTHD-0070 B14 2 3 .070[1.8] | .050[1.3] 30
100 NTHD-0070 B14 2 3 070[1.8] | .030[.76] 30
150 NTHD-0100 C14 4 14 100[25] | .100[2.5] 28
125 NTHD-0100 C14 4 12 100[25] | .085[2.2] 28
100 NTHD-0100 C14 3 10 100[25] | .070[1.8] 28
80 NTHD-0100 C14 3 8 100[25] | .050([1.3] 28
70 NTHD-0100 C14 3 7 100[25] | .045[1.1] 28
60 NTHD-0100 C14 3 7 100[2.5] | .040[1.0] 28
50 NTHD-0100 C14 3 6 100[25] | .030[.76] 28 N L
40 NTHD-0100 C14 3 5 100(2.5] | .030[.76] 28 A
30 NTHD-0100 C14 3 5 100[25] | .020[51] 28 Y
100 NTHD-0150 E14 7 30 150(3.8] | .150(3.8] 24
75 NTHD-0150 E14 7 25 150[3.8] | .100[2.5] 24 < 15:.125 >
50 NTHD-0150 E14 7 20 150[3.8] | .075[1.9] 24 [38.1+3.2]
25 NTHD-0150 E14 7 18 150(3.8] | .040[1.0] 24
80 NTHD-0200 E14 8 40 200([5.1] | .200[5.1] 24
75 NTHD-0200 E14 8 36 200(51] | .190[4.8] 24
50 NTHD-0200 E14 7 30 200[5.1] | .130[3.3] 24
30 NTHD-0200 E14 7 25 200(5.1] | .080[2.0] 24
20 NTHD-0200 E14 7 20 200(5.1] | .050[1.3] 24
15 NTHD-0200 E14 7 19 200(5.1] | .040[1.0] 24
10 NTHD-0200 E14 7 18 200[5.1] | .030[76] 24
30 NTHD-0300 E14 9 75 .300(7.6] | .180[4.6] 24 ¢
20 NTHD-0300 E14 8.5 60 .300[7.6] | .120[3.0] 24 B I aj
10 NTHD-0300 E14 8 48 .300(7.6] | .050[1.3] 24 ¢
75 NTHD-0300 E14 8 42 .300[7.6] | .045[1.1] 24
5 NTHD-0300 E14 8 35 .300[7.6] | .030[.76] 24
15 NTHD-0400 F14 10 85 400[10.2] | .160[4.1] 22
12.5 NTHD-0400 F14 10 77 400[10.2] | .130[3.3] 22
10 NTHD-0400 F14 9 70 400(10.2] | .100[2.5] 22
7.5 NTHD-0400 F14 9 65 400[10.2] | .080[2.0] 22
5 NTHD-0400 F14 9 50 400[10.2] | .050[1.3] 22
2.5 NTHD-0500 F14 14 60 500[12.7] | .040[1.0] 22
NTHD - 0050 B 14 500Q +10% CROSS/LOOP
MODEL DISC DIAMETER LEADS, (AWG) CURVE Res TOLERANCE LEAD TYPE
B = AWG 30 (.0100")
C = AWG 28 (.0126")
E = AWG 24 (.0201")
F = AWG 22 (.0253")
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MODEL SSN “SOFT-START”
NTC Thermistors (Preliminary)
For Inrush Current Suppressing Devices

1.5 A to 25 A at 65°C

A COMPANY OF

FEATURES
* Switching power supply applications
¢ Special marking is available upon request
* Protective silicone coating is standard and has a nominal thickness of
.040" [1.0]. Other coatings are available upon request.
“Soft-Start” devices display relatively high resistance to starting currents in
Protective Coating a variety of electronic circuits. Having a negative temperature coefficient
e of resistance, these devices exhibit a large decrease in resistance when
a ,—  Leads15[38.1] AC or DC current begins to flow at lop.
Unlike circuit breakers and fuses, “Soft-Starts” prevent dangerous, short-
o ¥ duration, peak inrush currents present at turn-on. Especially useful in
> power supplies where charging capacitors initially present extremely low
250 [6.35] REF. impedance. “Soft-Starts” actually limit inrush currents thereby extending
G = AWG 20 (.032") the life of other critical components.
H=AWG 18 (.040")

R0 25°C Imax R @ Imax MAXIMUM MAXIMUM LEAD
(Ohms) MODEL (Amps) (Ohms) Reference DIAMETER THICKNESS DIAMETER
1 SSN-1100H14 25 .01 1.10 [27.9] .35[8.9] .040
1 SSN-0900H14 20 015 .90 [22.9] .30 [7.6] .040
2 SSN-0900H14 18 .03 .90 [22.9] .35[8.9] .040
25 SSN-0900H14 15 .03 .90 [22.9] .30[7.6] .040
4 SSN-0900H03 14 .05 .90 [22.9] .35[8.9] .040
5 SSN-0900H03 12 .06 .90 [22.9] 50 [12.7] .040
25 SSN-0900H14 12 .04 .90 [22.9] .35[8.9] .040
5 SSN-0900H03 10 .06 .90 [22.9] .35[8.9] .040
25 SSN-0900H14 10 .04 .90 [22.9] .25 [6.4] .040
5 SSN-0900H03 9 .06 .90 [22.9] .25 [6.4] .040
25 SSN-0900H14 9 .04 .90 [22.9] .25 [6.4] 040
5 SSN-0700H14 8 .05 .70[17.8] 25[6.4] .040
4 SSN-0700H14 8 .07 .70 [17.8] 25 [6.4] .040
5 SSN-0700G14 7 .07 .70[17.8] 25 [6.4] 032
25 SSN-0700G14 7 .05 .70 [17.8] 25[6.4] 032
10 SSN-0700H03 6 15 70 [17.8] 35[8.9] .040
7 SSN-0600H14 6 15 .60 [15.2] .30[7.6] .040
5 SSN-0600G 14 6 .07 .60 [15.2] 25 [6.4] .032
10 SSN-0600H03 5 20 .60 [15.2] .35[8.9] .040
7 SSN-0600H14 5 15 .60 [15.2] .30 [7.6] .040
4 SSN-0600G14 5 15 .60 [15.2] .25 [6.4] .032
12 SSN-0600H03 4 22 .60 [15.2] .30 [7.6] .040
7 SSN-0600H14 4 15 .60 [15.2] .30(7.6] .040
5 SSN-0600G14 4 15 .60 [15.2] .25[6.4] 032
10 SSN-0500G14 3 .20 50[127] - .30[7.6] 032
7 SSN-0600G14 3 14 .60 [15.2] 25[6.4] .032
5 SSN-0600G14 3 A7 60[15.2] 25[6.4] 032
25 SSN-0600G14 3 15 60 [15.2] .25[6.4] .032
40 SSN-0500G03 2 .60 50 [12.7] 25[6.4] 032
20 SSN-0600G03 2 28 .60 [15.2] .25 [6.4] 032
10 SSN-0600H03 2 20 .60 [15.2] .25 [6.4] 032
5 SSN-0600G14 2 40 .60 [15.2] .25 [6.4] 032
60 SSN-0500G03 15 1.00 50 [12.7] .25[6.4] 032
40 SSN-0500G03 1.5 .80 .50 [12.7] 25[6.4] 032
25 SSN-0500G03 1.5 .60 .50 [12.7] .30[7.6] 032
10 SSN-0500G14 1.5 25 .50 [12.7] 25[6.4] 032
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MODEL SSN “SOFT-START”
ELECTRICAL SPECIFICATIONS

Standard Tolerance: 20% at 25°C. Closer tolerances
available upon request.

Dielectric Strength: 500 V, 2 minutes.

Insulation Resistance: Not less than 500 Megohm.
MECHANICAL SPECIFICATIONS

Resistive Element: Various metal oxides.
Encapsulation: Silicone coating.

Terminals: Tinned copper-clad steel.

ENVIRONMENTAL SPECIFICATIONS
Temperature Limits: - 55°C to + 150°C.

DEFINITIONS

Imax: Represents the maximum rated steady state DC or
RMS current and is expressed in amperes.

R 0 25°C: Represents the zero power resistance of the
device at + 25°C and is expressed in ohms.

R @ Imax: Represents the approximate resistance at
maximum steady state current conditions and is expressed
in ohms.

Ambient Temperature: Full rated current may be applied in
the ambient temperature range of + 25°C to + 65°C and
must be derated in accordance with Imax derating curve.

lop: Represents the actual operating current applied.

A

*~— » -0+
Model SSN *
“SOFT-START”
O—-@—— ‘ +
AC Line DC Output
(o,
| | o—

Model SSN “SOFT-START”

y
AC Line DC Output

o—

lop/Imax
M P ® O

10 20 3.0 40 50 60 70
MULTIPLICATION FACTOR (K)

RESISTANCE OPERATING CHARACTERISTICS

When Dale Electronics, Inc. “Soft-Starts” are employed at less
than their rating, the approximate resistance of each device
may be determined as follows:
1. Locate the point of the curve where the lop/Imax crosses
the multiplication factor (K).
2. Multiply this factor by the value of R @ Imax for the device
being used. The result will be the new R op (see R op Curve).

Rop=(R @ Imax) * K

100
80
60
40 y N

|

% Imax

20

o |

25 50 6575 100 125 150 200
AMBIENT TEMP. DEG. CENTIGRADE

AMBIENT TEMPERATURE CHARACTERISTICS

For safe operation of a “Soft-Start” at temperatures above 65°C
the percentage of Imax may be determined from Imax Derating
Curve.

SPECIAL APPLICATIONS

Dale Electronics, Inc. engineers will design “Soft-Start” devices for
your special application. Outline your problem or specifications and
send them to: Dale Electronics, Inc. Applications Engineering
Department.

SSN - 1100 H

Imax = 25

14 1Q +20%

MODEL DISC DIAMETER

LEADS (AWG)

CURVE Res TOLERANCE AMPERES
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MODELS X, M,C,F, T, B

NTC Thermistors

Coated

A COMPANY OF

FEATURES '
¢ Small size - conformal coated
* Wide resistance range

¢ Available in 11 different R-T curves

* Configured for standard P.C. board

[STANDARD E{ECTH

[Numbers in brackets indicate millimeters]

o

Models X, M, C, F, T and B are conformally coated, leaded

mounting or assembly in probes

«— Clean Lead Length .
1.5 [38.1] MIN. - thermistors for standard P.C. board mounting or assembly in
A probes. The coating is baked-on phenolic for durability and long-
- Y o Body Diameter term stability. Leads are solid tinned copper, except T models
t /¥ have solid nickel wires with Teflon® insulation to provide isolation
Lead Diameter when assembled in metal probes or housings.
DISSIPATION | THERMAL TIME | BODY DIAMETER
Ra2s R7o PART CURVE CONSTANT CONSTANT LEAD
(Ohms) | (Ohms) | NUMBER | NUMBER (Nominal) (Nominal) (Max.) (Min.) DIAMETER
MODEL X 19.68M | 1.6M | 13X1604 13 — - .095 [2.4] | .070(1.8] | AWGS30 (.0100)
+10%, + 5% 9.84M | 800,000 | 13X8003 13 —_ — .095[2.4] | .070[1.8] | AWG28 (.0126)
R7o tolerance. 4.92M | 400,000 | 13X4003 13 — — .100[2.5] | .080[2.0] | AWG28 (.0126)
Leads solid tinned 3.08M | 250,000 | 13X2503 13 — — 125[3.2] | .100[2.5] | AWG28 (.0126)
copper 1.8+ .2 1.082M | 130,000 | 12X1303 12 — — .095[2.4] | .070[1.8] | AWGS30 (.0100)
[45.7 £ 5.1] long. 998.300 | 120,000 | 12X1203 12 — — .095[2.4] | .070[1.8] | AWGS0 (.0100)
MODEL M 1.0M — | 12m1004* 12 - — .087 [2.2] | .061 [1.55] -
+10%, + 5%, 200,000 - 7M2003 7 2 12 .095[2.4] | .070[1.8] —
+3%, 2%, + 1% 150,000 — 7M1503 7 - — 100 [2.5] | .075[1.9] —
Ras tolerance. 100,000 — 7M1003 7 — — .095[2.4] | .070[1.8] —
Leads solid tinned 100,000 — 8M1003 8 — —_ .095[2.4] | .070[1.8] -
copper 1.8 .2 100,000 - 4M1003 4 2 12 .095[2.4] | .070[1.8] —
[45.7 £ 5.1] long 80,000 - 8M8002 8 - —_ .095[2.4] | .070[1.8] —
AWG30 (.0100"). 50,000 — 8M5002 8 — — .095[2.4] | .070[1.8] -
50,000 - 7M5002 7 — — .095[2.4] | .070[1.8] -
50,000 — 4M5002 4 2 10 .085[2.2] | .060[1.5] -
30,000 —_ 8M3002 8 — — .095[2.4] | .070[1.8] —
30,000 — 4M3002 4 2 10 .085[2.2] | .060[1.5] —
30,000 — 1M3002 1 — — .095[2.4] | .070[1.8] —
25,000 - 1M2502 1 - — .095[2.4] | .070[1.8] —
20,000 — 9M2002 9 2 10 .095[2.4] | .070[1.8] —
20,000 — 1M2002 1 — - .095[2.4] | .070[1.8] —
17,500 — 1M1752 1 - — .095[2.4] | .070[1.8] —
15,000 —_ 1M1502 1 — — .095[2.4] | .070[1.8] —
10,000 - 9M1002 9 2 12 .095[2.4] | .070[1.8] —
10,000 - 1M1002 1 2 10 .085[2.2] | .060 [1.5] —
6,000 — 1M6001 1 2 10 .085[2.2] | .060[1.5] —
5,000 — | 1ms5001 1 2 10 .085[2.2] | .060[1.5] —
2,252 - 1M2251 1 3 12 .095[2.4] | .070[1.8] -
2,000 — 2M2001 2 3 12 100 [2.5] | .075[1.9] —
1,000 - 2M1001 2 3 12 .085[2.2] | .060[1.5] —

* Available in + 10% and 5% R25 tolerance only.
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MODELS X, M,C,F, T, B

DISSIPATION | THERMALTIME | BODY DIAMETER
R2s PART CURVE | CONSTANT | CONSTANT
[Numbers in brackets indicate millimeters] (ohms) | NUMBER | NUMBER ( 1) (Nominal) (Max.) (Min.)
MODEL C 500,000 | 12C5003* 12 — — 102[2.6] | .073[1.9
+10%, + 5%, + 3%, + 2%, + 1% Ros tolerance. | Zo0900 | 1acazos. | 12 - - 330adl | 19228
Leads solid tinned copper 1.8 + .2 100,000 | 12C1003* 12 — — 192[4.9] | .157[4.0
[45.7 £5.1] long, AWG28 (.0126"). 100,000 | 7C1003 7 3 12 095[2.4] | .070[1.8
50,000 | 7C5002 7 3 12 .095[2.4] | .070[1.8
30,000 | 7C3002 7 — — A15[2.9] | .090[2.3
30,000 | 8C3002 8 — — .095[2.4] | .070[1.8
30,000 | 4C3002 4 2.5 12 .095[2.4] | .070[1.8
20,000 | 8C2002 8 — — 130([3.3] | .100[2.5
20,000 | 7C2002 7 — — 130[3.3] | .105[2.7
20,000 | 4C2002 4 3 12 .095[2.4] | .070[1.8
10,000 | 1C1002 1 3 12 .095[2.4] | .070[1.8
9,000 | 1C9001 1 3 12 095[2.4] | .070[1.8
8,000 | 1C8001 1 3 12 .095[2.4] | .070[1.8
7,000 | 1C7001 1 3 12 .095[2.4] | .070[1.8
6,000 | 1C6001 1 3 12 .095[2.4] | .070[1.8
4,000 | 1C4001 1 3 12 .095[2.4] | .070[1.8
3,000 | 1C3001 1 3 12 095[2.4] | .070[1.8
2,000 | 1C2001 1 35 16 095[2.4] | .070[1.8
1,500 | 1C1501 1 — — 135[3.4] | .110[2.8
1,250 | 1C1251 1 — — 145[3.7] | .120[3.1
1,000 | 1C1001 1 — — 158[4.0] | .128(3.2
1,000 | 2C1001 2 3 12 095[2.4] | .075[1.9
900 2C9000 2 3 12 095[2.4] | .075[1.9
800 2C8000 2 3 12 .095[2.4] | .075[1.9
700 2C7000 2 3 12 100[2.5] | .075[1.9
600 2C6000 2 3 12 100 [2.5] | .075[1.9
500 2C5000 2 3 12 100[2.5] | .075[1.9
400 2C4000 2 — — 120[3.1] | .095[2.4
300 2C3000 2 — — 130[3.3] | .105[2.7
200 2C2000 2 3.5 18 150[3.8] | .120[3.1
150 2C1500 2 — — 165[4.2] | .135[3.4
100 2C1000 2 4 20 210[5.3] | .180[4.6
50 2C0500 2 — — 272[6.9] | .2421[6.2
MODEL F 30,000 | 9F3002 9 0.8 5 072[1.8] | .050[1.3
+10%, + 5%, + 8%, £ 2%, + 1% Ras tolerance. 15000 | 1F1502 ! 0.8 5 072(1.8] | .050[1.3
070, 10,000 | 1F1002 1 0.8 5 072[1.8] | .050[1.3
Leads solid tinned copper 1.8 + .2 5.000 1F5001 4 08 7 072 1.8 050 [1.3
[45.7 £ 5.1] long, AWG32 (.0080"). ’
MODEL T 100,000 | 8T1003 8 — — 095[2.4] | .070[1.8
+10%, + 5%, + 3%, + 2%, + 1% R2s tolerance. 150(?60(%0 g;ggg g _ _ '882 g‘i ‘838 1'3
Leads Teflon® insulated solid nickel 3 + .25 50:000 4T5002 4 — — 085 [2.2 060[1.5
[76.2 + 6.4] long, AWG30 (.0100"). 30,000 | 8T3002 8 — — 095 [2.4] | .070[1.8
30,000 | 4T3002 4 2 12 085[2.2] | .060[1.5
20,000 | 9T2002 9 2 12 095[2.4] | .070[1.8
20,000 | 1T2002 1 — — 095[2.4] | .070[1.8
10,000 | 9T1002 9 2 14 095[2.4] | .075[1.9
10,000 | 1T1002 1 2 12 085[2.2] | .060[1.5
5,000 | 1T5001 1 2 12 085[2.2] | .060[1.5
3,000 | 1T3001 1 2 13 095 [2.4] | .070[1.8
2252 | 1T2251 1 2 14 095[2.4] | .070[1.8
MODEL B 50,000 | 12B5002 12 — — 252[6.4] | 21655
+10%, + 5%, + 3%, £ 2%, £ 1% Res tolerance. | 50000 | aa005 4 - - Jiope ) e
Leads solid tinned copper 1.8 + .2 10,000 | 4B1002 4 — — 135[3.4] | 11028
[45.7 + 5.1] long, AWG26 (.0159"). 10,000 | 1B1002 1 — — 122[34] | 08522
8,000 | 1B8001 1 — — 120(3.1] | .080[2.0
3,000 | 1B3001 1 — — 150[3.8] | .110[2.8
2,800 | 17B2801 17 — — 180([4.6] | .150[3.8
2,252 | 1B2251 1 — — 160[4.1] | .115[2.9
2,000 | 1B2001 1 — — 160 [4.1] | .115[2.9
500 | 2B5000 2 — — 125[3.2] | .085[2.2
100 | 2B1000 2 — — 270[6.9] | .220[5.6
50 2B0500 2 — — 350[8.9] | .295[7.5

* Available in + 10% and 5% Res tolerance only.

1
CURVE NUMBER

* Model X is toleranced at 70°C.

MODEL

2001
VAITUE

First three digits are
significant. The last
digit is the multiplier.
(2000 ohm is
illustrated.)

-5

TOLERAN(?E AT 25°C*
+10% = (none)
+5%=-5
+3%=-3
+2%=-2
+1%=-1
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NTC (%/°C) VS.
TEMPERATURE CURVES

NTC (- %/°C) is negative temperature coefficient of
resistance at temperature (T) expressed in % resistance
change per °C. Since one NTC resistance change is
approximately equivalent to 1°C temperature change, NTC
is useful in developing curve tracking thermistor
specifications (e.g., Curve 1, 10,000 ohm * 4.4% at 25°C;
32,660 ohm *+ 5.1% at 0°C 1753 ohm = 3.4% at 70°C results
ina £ 1°C: curve tracking thermistor 0° to 70°C,

.5 NTC =+ .5°C, etc.).

MT * % is manufacturing tolerance at temperature. Add to
resistance tolerance specified at 25°C. (e.g., Curve 1,

10 kilohm £ 10% at 25°C, 1258 ohm + 12.1% at 80°C.) Not
applicable to curve tracking thermistors.

A COMPANY OF
VIiSsHAY

DALE,

RT-R25 Ratio is resistance at temperature T divided by
resistance at 25°C. To determine the resistance of a NTC
thermistor at temperatures other than 25°C, multiply the ratio
selected from the appropriate curve column-above by
resistance at 25°C (e.g., Curve 1, 10 kilohm at 25°C,

1258 ohm at 80°C).

NOTE: For 1°C Ratio Tables, see pages 223 to 227.

MAXIMUM TEMPERATURE for thermistors listed is 150°C;
however, continuous operation or cycling above 125°C
(curve tracking above the specified temperature range) may
cause thermistors to exceed the originally specified
tolerances.

7
N
5 PPN
o NI
£ \\
3 fr— Curve #1
Curve #2
-50 0 50 100 150
TEMP. DEG. CENTIGRADE
7
o \\ \\
§ 5 \ \\
S N
2 =
3 Curve #4
Curve # 8
Curve #9
-50 0 50 100 150
TEMP. DEG. CENTIGRADE
N
\L
7 Q
o N
< T~
¥ SSORE
' -
e TRL N -
£ SN Curve #13
3 Curve #12
Curve #7
-50 0 50 100 150
TEMP. DEG. CENTIGRADE
7 \‘
o NN\
2 VWY
5 ~
e ~ ‘4-\
= 3 NS~ T Curve #17
[— ~§ — Curve #3
Curve #14
-50 0 50 100 150
TEMP. DEG. CENTIGRADE

T Y Leaded 77 Fybrids
, / Leaded 7777 / /J
/4
10M 3:
s 0=/
n o«
5
M F? 13
3 /
g 4
ZZz} ’m./
Y
Vo
100k 7] ;tol
7 )
s 12 %
£
10k = %
¥ Ve
% %
X V/
g Z %
=y hi
o
1k & 2 17
Vx
A
1Y
1 f
100Q // /
(=]
57 it
Y &7
7 7
3 14
CURVE NTC BETA
NUMBER @ 25°C (%/°C) 25°C/75°C
1 -4.40 3964
2 -3.83 3477
3 -3.70 3181
4 -4.68 4247
7 -4.83 4437
8 -4.30 3925
9 -4.03 3679
12 -5.23 4842
13 -6.22 5718
14 -3.10 3022
17 -4.54 4064
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NTC (%/°C) VS. TEMPERATURE CURVES

CURVE 1 CURVE 2 E
RATIO | MT:% | NTC | RATIO | MT+% | NTC | RATIO | MT+% | NTC | RATIO | MT+% | NTC
755 96.77 45 74 53.40 63 3656
-50 67.23 3.9 7.2 38.99 6.1 6.2 275 185 55
-40 33.72 33 67 21.45 55 5.8 16.1 15.4 53 40.16 53
-30 17.72 26 6.2 12.27 48 5.4 9.70 125 49 20,64 43 6.5
-20 9.713 21 5.8 7.278 40 5.1 6.05 9.9 45 11.03 35 6.1
-10 5.534 15 55 4.459 32 47 3.89 7.4 42 6.119 26 57
0 3.266 11 5.1 2815 .| .23 45 257 5.0 40 3510 18 5.4
10 1.990 06 48 1.826 14 42 172 27 38 2,078 10 5.1
20 1.249 01 45 1.215 05 40 119 0.5 36 1.267 0.2 48
25 1.00 0.0 4.4 1.00 0.0 3.8 1.00 0.0 35 1.00 00 | a7
30 8056 0.2 43 8276 05 37 841 1.4 3.4 7942 0.4 46
a7 6015 0.6 41 6406 666 5814 1.0 44
40 5326 07 40 5758 1.4 35 604 32 3.2 5105 14 43
50 3602 11 3.8 4086 23 33 442 50 31 3359 18 41
60 2489 13 36 2054 31 32 328 6.7 2.9 2259 24 39
70 1753 1.8 3.4 2172 41 30 | 248 8.2 28 1550 2.9 3.7
80 "1258 21 32 1622 51 2.8 189 9.8 26 1084 34 35
90 09174 23 31 1229 55 | 27 147 1.2 25 o771 39 33
100 106798 2.6 29 | .09446 67 26 115 1256 10557 44 32
110 05110 27 28 | .07350 74 24 0917 10408 49 3.0
120 103894 32 27 | .05788 85 23 0733 10303 53 2.9
125 03416 33 26 | .05158 8.7 23 10660 10263 55 29
130 103005 3.4 25 | .04609 8.9 22 ‘0593 10228 5.7 2.8
140 102347 37 24 | .03708 9.7 21 0487 0173 6.0 27
150 101853 103012 10133
TEMP. CURVE 7 CURVE 8 CURVE 9 CURVE 12
c RATIO | MT+% | NTC | RATIO | MT=% | NTC | RATIO | MT+% | NTC | RATIO | MT+% | NTC
55 1261 6.0 76 1764 8.0
-50 86.92 5.0 7.3 56.49 35 6.9 4413 3.9 119.0 7.8
-40 4269 42 6.9 29.49 3.0 6.3 23.98 33 59 55.98 73
-30 21.84 2.9 6.5 16.03 2.4 5.9 13.52 256 56 27.45 6.9
-20 11.61 27 6.2 9.040 1.9 56 7.891 2.1 5.2 13.08 137 6.6
210 6.385 2.1 5.8 5.067 1.4 5.2 4754 15 49 7.375 117 6.2
0 | 3627 14 55 3.166 1.0 49 2.949 11 46 | 4018 99 | 59
10 2123 0.9 52 1.958 05 47 1.879 06 44 2956 82 556
20 | 1277 02 5.0 1.243 0.1 44 1.226 0.1 42 1.303 6.6 5.4
25 1.00 00 | 48 1.00 | o0 43 1.00 | 0.0 40 | 100 | 59 5.2
30 7880 0.4 47 8090 0.2 40 8194 02 39 7723 52 5.1
37 5702 45 .6070 .6258 0.6 3.8 5434 4.9
40 4981 0.9 45 5383 06 37 5592 0.7 37 4690 37 49
50 3219 15 43 3657 1.0 36 3803 11 35 2014 24 46
60 2124 1.9 41 2533 12 34 2760 13 3.4 ‘1849 11 44
70 | 1429 2.4 3.9 1786 16 32 | .1990 18 32 1198 0.0 42
80 09790 27 37 1281 1.9 31 1458 2.1 31 07902 10 41
90 106823 3.2 35 | .09330 21 2.9 1084 23 2.9 105307 2.1 3.9
100 104832 36 34 | .06897 24 2.8 08168 26 2.8 103624 3.1 37
110 103474 40 32 | 05167 26 27 106235 27 256 02514 40 36
120 102533 44 31 103920 2.9 27 104818 3.2 25 01770 49 3.4
125 02174 45 30 | .03430 3.0 26 104253 33 ‘01493 53 3.4
130 01872 47 30 | .03010 34 25 103764 3.4 2.4 01264 538 33
140 |- .01401 5.0 28 | 02337 34 24 102972 37 23 100915 6.6 32
150 01061 27 | .01834 3.5 23 102370 100670 7.3 3.0
TEMP. CURVE 13 CURVE 14 CURVE 17
¢ RATIO | MT+% | NTC | RATIO | MT+% | NTC | RATIO | MT<% | NTC
55 503.0 9.7 319
-50 312.0 94 24.3 185 56 72.50 5.6 75
-40 125.0 8.9 14.4 15.4 49 36.09 48 6.9
-30 53.0 : 8.4 8.93 125 45 18.82 42 6.4
-20 23.43 7.9 5.60 9.9 44 10.23 36 6.0
-10 10.87 75 3.68 7.4 43 5.767 2.9 5.7
0 | 525 13.2 71 2.45 5.0 39 3.363 22 5.3
10 2635 10.9 6.7 168 27 36 2.024 17 5.0
20 1.370 8.7 6.4 1.18 05 34 1.256 1.4 47
25 1.00 , 6.2 1.00 0.0 | 31 1.00 0.0 4.5 NOTE: For 1°C
30 7358 6.8 6.1 854 1.4 3.0 8013 13 44 ~
37 4850 5.9 689 5973 17 43 Ratio Tables, see
40 4075 49 5.8 628 32 29 5241 19 42 pages 223 to 227.
50 2322 32 55 464 50 28 3507 2.4 40
60 1358 15 5.2 350 6.7 27 2400 25 3.7
70 | 08146 | 00 | 50 267 g2 | 2e | 1err. 26135
80 105000 1.4 48 208 9.8 25 1194 27 34
) 103137 2.8 46 163 1.2 2.4 08652 28 32
100 102009 41 44 130 12,6 23 106370 29 3.0
110 01311 5.2 42 105 104761 30 28
120 | .008715 6.4 40 085 103610 31 272
125 | 007151 7.0 3.9 077 103160 32 2.64
130 | .005892 76 38 1070 02774 33 258
140 | .004048 8.6 37 058 102158 35 2.46
150 | .002824 96 35 048 101698 36 237
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NTC Thermistors

Curve Tracking and Point Matched

Curve Tracking Thermistors are “curve matched” to
desired temperature tolerances over selected
temperature ranges. They allow component
standardization and can reduce cost associated with
assembly because they are curve tracking to within
the tolerance and temperature range specified
without re-calibration. They are ideally suited for use
in microcomputer measurement and control circuits.
The temperature tolerance corresponds to a

A COMPANY OF

resistance tolerance based on the temperature
coefficient at each temperature point within the
specified range. Standard temperature tolerance
and ranges are listed below, along with the available
styles and resistances.

To specify, add the appropriate suffix from the
following table to the part number.

Example: 1M1002-B3 = Curve 1, 10 kilohm at 25°C,
curve tracking to = .5°C from 0° to 70°C.

TEMP. RANGE 0°C to + 70°C +25°C to +90°C 0°C to + 50°C
TEMP. TOLERANCE | +1°C |+.5°C | +.2°C | +1°C | +.5°C | +1°C | +.5°C | +.2°C |+1°C [£.5°C | £.2°C | £1°C | £.5°C | £.2°C
PART NUMBER SUFFIX | -A3 | -B3 | -C3 | -A2 | -B2 | -A4 | -B4 | -C4 | -A5 | -B5 | -C5 | -A8 | -B8 | -C8
CURVE
NUMBER | Ras (Ohms)* | MODELS
2052 M, T X | x X X | x | x o X
3000 CT X |ox X | X X [ X X
1 5000 M, F, T X | x X X X X X
10,000 MFT | X | X X | X X | x X
20,000 M, T X |ox X |ox X | X X
30,000 M X | x X | x X | x X
2 1000 M e X X
30,000 M, T x | x X X | x X
4 50,000 M, T X X X X | x X
100,000 M, T X | % X X | X X
30,000 M, T X X X X | ox X
8 50,000 M, T X | X X X | x X
100,000 M, T X | X X X bx X
10,000 M, T X | X x | x X
9 20,000 M X | X X | x X
30,000 F X | x X | ox X

X = Available. Popular Values - contact factory for other values.
* = Standard R25 Values (25°C resistance).

Point Matched Thermistors are available for
applications which require a specific resistance value
matched to a specific temperature point. (Example:
10,000 ohm + 2% at 80°C). They are useful for
applications which require temperature monitoring

at a critical temperature point to control, measure or
shut-down. Consult factory with requirements.

‘NOTE: All thermistors listed in this catalog are point

matched thermistors at 25°C. (X Models at 70°C).

218

DALE ELECTRONICS, INC., P.O. Box 26728, El Paso, TX 79926-6728  Phone (915) 592-3253 * Fax 915-595-8199



A COMPANY OF
VISsSHAY

NTC Thermistor Assemblies DALE,

Standard and custom assemblies are available in a variety of configurations. The
choice of assembly style is dependent on the application. The primary factors which
determine the optimum configuration of a thermistor assembly are the operating
environment, mounting, time response and minimum dissipation constant.

The two factors which do vary considerably with assembly design are time constant
and dissipation constant. The time constant will typically be of greater duration in
encapsulated thermistors. This is, of course, due to additional mass surrounding the
thermistor element; therefore, extending the thermal transfer time. Dissipation constant
will also be greater in assemblies. The additional housing mass serves well as a heat
sink. Greater power is therefore required to induce self-heating.

Both time constant and dissipation constant will vary with the selected thermistor and
housing. Heat transfer properties of the housing, thermistor location, mass and wire
type determine these constants. It is recommended to evaluate or consult the factory
in applications where T.C. and D.C. are critical.

ASSEMBLY STYLES
M Immersion Probes

1. Thread Mounted: Features a stainless steel tube with a hermetically sealed
threaded hex fitting. Available in 1/8", 3/16" and 1/4" outer diameter tubes with
1/8" or 1/4" NPT hex fittings. Ideal for pressured, closed systems.

2. Penetration Probe: 7" long x 1/8" outer diameter stainless steel tube. Pointed tip
easily penetrates soft and semi-frozen materials. Also ideal for soil and ground
measurements.

w

. Tubular Stainless Steel: 1/8", 3/16" and 1/4" outer diameter tubes in variable
lengths. Good for universal immersion applications. Adaptable to use with
compression thread mounts to give designer variable immersion depths.

4. Tubular Pyrex®: 6" long x 3/16" outer diameter glass tube. Excellent for lab use
where a chemically inert probe is required.

o

. Flexible Immersion: 1.5" long x .280" outer diameter aluminum housing.
Flexible 105°C PVC tubing to protect wire and thermistor element from the liquid
medium. Ideal assembly for intermittent immersion in hard to reach areas.

H General Purpose Sensors

11. Delrin® Housing: 1/2" long x .170" outer diameter thermoplastic. Excellent for
environmental controls and applications below 100°C.

12. Stainless Steel Rod: .875" x .156" outer diameter. Good for environmental
chamber measurement where corrosive gasses exist.

13. Gold Anodized Flanged Sensor: .630" long x .275" outer diameter with a .298"
flange diameter. An easy to mount press fitting.

14. ABS Housing: .476" long x .230" outer diameter. Black thermoplastic and
configuration suits it well in air flow temperature measurements.

15. Polyester Housing: 1.50" long x .280" outer diameter. Heavy thermoplastic case
makes it ideal for applications requiring delayed time responses. Ideal for process
controls in refrigeration and heating.

16. Epoxy Tip Probe: Duraple epoxy encapsulation, small size, fast time response,
versatility and low cost make this sensor universally accepted. Assembly size will
vary with wire and thermistor choice.

gﬁ“! . 17. Pipe Sensor: .625" long with a cut-out radius of .250" suits this nylon

thermoplastic as an ideal pipe sensor. Extensive use is seen in environmental and
water heating/cooling systems.

NOTE: A variety of wire styles is available from stock. Dependingon M Surface Sensors
the probe and application, the wire will vary. Consult the factory for

this and other information. 21. Ring Tongue Lugs: Surface mount with a #4, #6, #8 or #10 screw. Excellent for

measurement and control of surfaces where fast time responses are necessary.

22. Heat Sink Sensors: Available in brass, aluminum or stainless steel with various
threads. A durable and practical surface sensor, especially where shock and
vibration are present.

1. Choose Style: Immersion probe. .
2. Select Style Type: “1” = thread mount. 23. Rectangular Block Sensors: Aluminum blocks for measurement and control of

3. Select Thermistor: 1M1002-C3. large surface areas. Easily mountable with #6 screws.

4. Indicate style, type and thermistor to factory for part numbers. Refer to “How to Select an NTC Thermistor” for general design aids in choice of

thermistor value, tolerance and R-T curve.
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NTC Thermistors

TYPICAL APPLICATIONS
1. TELECOMMUNICATIONS

2

APPLICATIONS

e Temperature Compensation of
Crystal Oscillators (TCXO)

¢ Gain Stabilization
¢ Transistor Temperature

3. CONSUMER APPLIANCES
* Thermostats
* Refrigerators
¢ Air Conditioners
¢ Dishwashers

Compensation * Microwave Meat Probes
* Ambient Temperature « Small Appliances
Compensation

INDUSTRIAL APPLICATIONS

¢ Heat Pump Sensors

¢ Chiller Sensors

* Bearing Overtemp Protection
* Photographic Processing

» Coffee Makers

¢ Electronic Thermometers
¢ Energy Efficient Monitors
e Solar Collectors

* Smoke Detectors

A COMPANY OF

5. INSTRUMENTATION, COMPUTERS

PERIPHERALS

e Oscillator Stabilization

¢ LCD Compensation

¢ Thermal Printer Head Control

¢ Hard Disc Drive Control and
Compensation

¢ Laboratory Grade Temperature Probes

¢ Compensation of Solid State
Circuit Drift

* Solid State Circuit Overtemp
Protection

¢ Thermocouple Cold-Junction
Compensation

¢ Copy Machines

* Gas Analyzers

¢ PH Monitors

e Compressor Controls

* Differential Temperature Control
¢ Industrial Process Controls

e Crystal Ovens

¢ Refrigeration

¢ Fan Motor Speed Control

e Commercial Vending Machines

4. MEDICAL

* Respirators

HOW TO SELECT AN NTC THERMISTOR

1. Dissipation Constant (D.C.)

The dissipation constant is the amount of power (expressed
in milliwatts) required to self-heat the thermistor suspended
by its two inch leads in still air 1°C above its environment.
The dissipation constant of NTC thermistor/NTC thermistor
sensor assembly is typically defined as the ratio (at a
specified ambient temperature) of the power dissipated in
the thermistor to the resultant change in the temperature of
the thermistor.

This constant (expressed as the power in milliwatts required
to self-heat the thermistor 1°C above ambient temperature)
increases slightly with increasing temperature. The lead
length and type of lead, the type of encapsulating material
(epoxy, durez, stainless steel probe, thermoplastic probe,
etc.) the mounting of the NTC thermistor/assembly, the
medium of the surrounding environment (flowing gas, still
air, water, oil, etc.) and other factors generally determine the
dissipation constant of an NTC thermistor/NTC thermistor
sensor assembly.

e Portable Refrigerators/
Food Warmers

¢ Kidney Dialysis

* Blood Oxygenator

¢ Blood Gases Monitors
¢ Infant Incubators

6. AUTOMOTIVE AND TRANSPORTATION
¢ Emission Controls
¢ Coolant Sensors
¢ Air Temperature Sensors
¢ Climate Control
¢ Windshield/Mirror Defroster
* Altimeter
e Oil Temperature Sensor

e Automatic Transmission
Temperature Sensor

¢ Blood Analysis Equipment

Given the variables that affect D.C., it is recommended that
a prototype should be tested under actual operating
conditions to determine the maximum allowable input
current. The current through the thermistor must be small
enough to produce negligible self-heating error in the
thermistor at the maximum measuring or controlling
temperature. At the same time, the current should be as
large as possible to maximize system sensitivity.

If the rate of heat loss under actual operating conditions
could be fixed and was constant from system to system,

the D.C. would only be a consideration for determining the
maximum power dissipated and an offset allowance could be
made. For example, if the D.C. of a thermistor assembly had
been determined as 3mW/°C in a stirred oil bath (the
medium to be measured) and it was desired to measure the
oil bath to an absolute temperature accuracy of + 0.1°C, the
maximum power that should be developed in the thermistor
by the measuring current is 0.15mW. This is to keep the
self-heat factor to 50% or less of the measurement accuracy.
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HOW TO SELECT AN NTC THERMISTOR

The formula for this is:

3mW/°C x 0.1°C x 50% = 0.15 mW
The D.C. of an NTC thermistor/NTC thermistor assembly can
be determined by first measuring the zero-power resistance
of the NTC thermistor at two temperature points 10°C to
25°C apart. The thermistor is then placed in series with a
variable voltage supply, a current meter and sufficiently large
resistor to prevent too much current flowing through the
circuit and allowing the thermistor to “run-away.” A high-
resistance voltmeter is connected across the thermistor.
The power supply is then gradually increased until the
voltage across the thermistor and the current through it
indicate a resistance equal to the measured resistance at the
upper temperature. This is determined by using Ohm's Law
E +1=R (E = volts, | = current, R = resistance). The D.C. is
then calculated by dividing the power dissipated in the NTC
thermistor by the temperature difference between the two
measured temperatures. Power is calculated by using
Ohm's Law, P=E x|.

2. Time Constant (T.C.)

The time constant is the time in seconds required for the
thermistor to change through 63.2% of the difference
between its initial and final body temperatures, when
subjected to a step change in temperature under zero-power
conditions. Since the NTC thermistor's T.C. is determined
by the same factors as D.C. (i.e., encapsulation, mounting,
lead length, etc.), a prototype should be built if T.C. is
important.

The time constant is determined by measuring the
resistance of the thermistor at three temperature points, the
middle point being 63.2% of the difference between the
upper one and the lower one. A precision bridge is set for
the middle temperature resistance with the bridge voltage
supply set so as not to produce the self-heat error. An
auxiliary bridge voltage is set for the higher temperature
resistance. The thermistor is placed in the operating
medium at the lower temperature and is connected to the
auxiliary bridge. The auxiliary bridge is adjusted to balance
the bridge, which in effect, will self-heat the thermistor to the
upper temperature. The thermistor is then immediately
switched to the precision bridge. The time required for the
precision bridge to balance is the time constant of the NTC
thermistor/NTC thermistor sensor assembly in the operating
medium.

3. Selection of Resistance Value

Typically, NTC thermistors are specified and/or referenced to
25°C. However, it is equally important to consider the
minimum and maximum resistance values at the extremes of
the operating temperature range.

The minimum resistance at the maximum temperature point
must not be too low to meet the input requirements of the
measuring circuit. If the resistance is too low, errors due to
contact resistance, line resistance and self-heating increase.

It is recommended to have at least 500 ohm-1000 ohm at
the high end of the temperature range.

Conversely, the maximum resistance at the minimum
temperature point must not be too high for the measurement
circuit input. Range switching with two or more probes
should be considered if the minimum/maximum resistance
values cannot be met with one thermistor.

Sensitivity also is an important consideration in the selection
of the correct resistance value. Usually, the minimum and
maximum allowable resistance values typically limit this
selection. It then must be determined which resistance
values maximizes the output of the measuring system over
the entire range, taking into consideration the maximum
input current as determined by the dissipation constant and
allowable self-heat error.

4. R-T Curve Selection

At present, eleven R-T curves are available from Dale
Electronics, Inc. Each material has a different R-T
characteristic. Given the different resistivities of the different
R-T materials and the desirability of maintaining uniformity
in size, not all resistance values (R2s) are available in all
R-T curves.

Once the minimum resistance at the maximum temperature
is determined, divide this resistance value by a given
RT/Rz2s ratio from one of any of the R-T curves to determine
an approximate Rzs value. (NOTE: R-T ratio tables in 1°C
increments are included on pages 223 to 227.) If the R2s
value is not available in one R-T curve, select another until
an appropriate R-T curve is determined. Then select a
standard R2s value that is closest to the approximate value.
Calculate the maximum resistance at the minimum
temperature by multiplying the selected R25 by the given
R-T/Ras ratio. If the selected R-T curve and R25 value meet
the pre-determined minimum resistance, maximum
resistance and sensitivity of the measurement system, then
tolerance is the next consideration.

5. Tolerance

Most temperature measurement or control applications
express their limitations or accuracy in temperature units
(i.e. £1.0°C). When designing a system, it is important to
consider the overall measurement accuracy of all
components. A + 1.0°C thermistor, coupled with a + 1.0°C
system, will insure measurement accuracy to + 2.0°C.
Thermistors may be specified with either a temperature
tolerance or a resistance tolerance at either a single
temperature point or over a temperature range. If the
required temperature measurement accuracy is over a
temperature range, it is more practical to specify a
temperature tolerance in lieu of a resistance tolerance. This
is because a resistance tolerance specification over a range
will not necessarily guarantee that the required system
accuracy will be met unless the non-linear NTC (negative
temperature coefficient) is taken into consideration.
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HOW TO SELECT AN NTC THERMISTOR

NTC is expressed in % resistance change per degree C.
Since one NTC resistance change is approximately
equivalent to a 1° temperature change, NTC is useful in
specifying temperature tolerances.
NTC’s are given on the Dale Specification Sheet in ten
degree increments; however, the NTC may be calculated at
any temperature point using a 1°C R-T table.

1.dR
NTC = (R. T 100 )
Example: What is the NTC of 10,000 ohm (R25) of a

Curve 1 thermistor at 44°C?

100 43680 @ 45°C - 47250 @ 43°C 5.0%
4543Q @ 44°C 2 T

To determine the resistance tolerance at any given
temperature point, simply multiply the specified temperature
tolerance by the NTC at the given temperature.

Example: What are the resistance tolerances at 0°C, 25°C
and 70°C for a Curve 1 thermistor with a + 0.5°C
temperature tolerance over the range of 0°C to 70°C?

Ro =+ 0.5°C x - 5.1% = + 2.55% resistance tolerance

R25 =+ 0.5°C x - 4.4% = + 2.2% resistance tolerance

R70 = £ 0.5°C x - 3.4% = * 1.7% resistance tolerance

It may now be clear why a single resistance tolerance over
a temperature range may not be practical for a particular
temperature measurement application.

If a single temperature point is the only design specification,
NTC and Manufacturing Tolerances are useful in
determining temperature tolerances at other temperature
points. Manufacturing Tolerance is given on the Dale
Specification Sheet in a + % resistance tolerance. Point-
matched specifications must have the difference in deviation
between the specified temperature point and any other
temperature point of interest added to the resistance
tolerance at the specified temperature.

Example: What are the resistance tolerances at 0°C and
50°C for a standard 1M1002?

Ro=+10% + = 1.1% = £ 11.1% resistance tolerance

R25 =+ 10% + + 0.0% = £ 10% resistance tolerance

R50 =+ 10% + + 1.1% = £+ 11.1% resistance tolerance

To determine the temperature tolerance at any temperature
point, divide the resistance tolerance by the NTC at that
point.

Example: What is the temperature tolerance at 0°C for a
1M1002?

+11.1% + - 5.1% = + 2.2°C temperature tolerances

It should be noted that the Manufacturing Tolerances listed
on the Dale Specification Sheet are all referenced at 25°C.
If the thermistor is referenced at a temperature other than
25°C, then the total difference in deviation between the two
points, if the 25°C is between them, is the sum of the
maximum deviations listed at each point.

Example: What is the maximum resistance tolerance of a
Curve 1 thermistor at 0°C if the specified tolerance is + 5%
at 70°C?

( = 5% resistance tolerance at 70°C) + (MT % 1.8% at 70°C)
+ (MT £ 1.1% at 0°C) = + 7.9% resistance tolerance at 0°C.

6. Tolerance Availability vs. R-T Curve

Not all temperature/resistance tolerances are available in all
R-T Curves. If a temperature tolerance over an extended
temperature range is required, then at present, Curves

1, 2, 4, 8 or 9 may be selected. All other curves may be
specified to a resistance or temperature tolerance at a single
temperature point. Curves 12 and 13 may only have + 5% or
+ 10% resistance tolerances specified. Contact the factory
for further information.

7. Tolerance Availability vs. Configuration

Not all temperature/resistance tolerances are available in all
configurations. Basically, Hybrids, uncoated NTC
thermistors without leads and uncoated NTC thermistors with
leads are only available in £ 5% or + 10% point-matched
resistance tolerances.

8. Thermistor resistance measurements must be made at
precisely controlled temperature while applying essentially
zero-power to assure measurement accuracy.

RESISTANCE-TEMPERATURE RELATIONSHIP

Many empirical equations have been developed over the
years in an attempt to accurately describe the non-linear
resistance-temperature dependence of NTC thermistors.

An early equation called the “Beta” formula proved to be
useful over narrow temperature ranges for broad tolerances.
The Beta formula may be written using a single material
dependent constant B as:

G5
R(T) = R (To) exp T-To

where R (T) is the resistance at the temperature T in Kelvin
and R (To) is a reference point at temperature To. The Beta
formula requires a two-point calibration, but under the best of
conditions is not accurate to + 1°C over the range of 0°C to
100°C and typically not to + 5°C over our published
temperature ranges.

The best empirical expression published to date is the
Steinhart-Hart equation written explicitly in temperature T as:

-1.|:=A+B(In R)+C (InR)?
where In R is the natural logarithm of the resistance R at
temperature T and the A, B and C’s are derived coefficients
from actual measurement. This form of the Steinhart-Hart
equation requires a minimum of three calibration points to
determine the derived coefficients. Typical accuracies
would be less than + 0.15°C over the range of - 50°C to

+ 150°C.

If the temperature points selected from the R-T tables to
calculate A, B, C lie within a 100°C range, the accuracy is
better than + 0.01°C, assuming measurement accuracy to at
least four significant figures and preferably five.

The Steinhart-Hart equation is an approximation. If a tighter
tolerance than guaranteed is desired, then each thermistor
must be individually calibrated.

222 DALE ELECTRONICS, INC., P.O. Box 26728, El Paso, TX 79926-6728 ¢ Phone (915) 592-3253 ¢ Fax 915-595-8199



CONVERSION TABLES
NTC Thermistors

Resistance/Temperature Conversion

A COMPANY OF

"

I S HAY

DALE.

TEMP. TEMP. Rt/ X TEMP. Rt/ TEMP. Rt/ TEMP. Rt/ TEMP. Rt/
°C R25 °C R25 °C R25 °C R25 °C R25 °C R2s5 °C R25 °C R25
- 60 141.18 -7 4.708 46 4201 99 .07000 -55 53.40 -3 3.222 49 4225 101 .0921
-59 130.76 -6 4.464 47 4041 100 .06798 -54 50.10 -2 3.079 50 4086 102 .0898
-58 121.18 -5 4.234 48 .3888 101 .06602 -53 47.02 -1 2.944 51 .3953 103 .0875
-57 112.36 -4 4.017 49 3742 102 .06413 -52 44.16 0 2.815 52 .3824 104 .0853
- 56 104.24 -3 3.812 50 .3602 103 .06231 -51 41.48 1 2.692 53 .3700 105 .0832
-55 96.77 -2 3.620 51 .3468 104 .06054 -50 38.99 2 2.576 54 .3581 106 .0811
-54 89.87 -1 3.438 52 .3340 105 .05884 -49 36.66 3 2.465 55 .3467 107 .0792
-53 83.52 0 3.266 53 3217 106 .05719 -48 34.48 4 2.360 56 .3356 108 0772
-52 77.65 1 3.104 54 .3099 107 .05559 -47 32.45 5 2.260 57 .3250 109 .0753
-51 72.24 2 2.951 55 .2987 108 .05404 -46 30.55 6 2.164 58 .3147 110 .0735
-50 67.23 3 2.806 56 .2878 109 .05255 -45 28.77 7 2.074 59 .3049 111 0717
-49 62.61 4 2.669 57 .2775 110 .05110 -44 27.11 8 1.987 60 .2954 112 .0700
-48 58.33 5 2.540 58 .2675 111 .04970 -43 25.55 9 1.905 61 .2862 113 .0683
-47 54.38 6 2.418 59 .2580 112 .04835 -42 24.09 10 1.826 62 2774 114 .0667
-46 50.71 7 2.302 60 .2489 113 .04704 -4 22.73 11 1.751 63 .2689 115 .0651
-45 47.32 8 2.192 61 .2401 114 .04577 -40 21.45 12 1.680 64 .2607 116 .0636
-44 4418 9 2.089 62 2317 115 .04454 -39 20.25 13 1.612 65 .2528 117 .0621
-43 41.26 10 1.990 63 .2236 116 .04335 -38 19.13 14 1.547 66 .2451 118 .0607
-42 38.56 11 1.897 64 .2158 117 .04219 -37 18.07 15 1.485 67 .2378 119 .0593
-41 36.05 12 1.809 65 .2084 118 .04108 -36 17.08 16 1.426 68 .2306 120 .0579
-40 33.72 13 1.726 66 .2012 119 .03999 -35 16.15 17 1.370 69 .2238 121 .0566
-39 31.55 14 1.647 67 1944 120 .03894 -34 15.28 18 1.316 70 2172 122 .0553
-38 29.54 15 1.571 68 .1878 121 .03793 -33 14.46 19 1.264 71 .2108 123 .0540
-37 27.67 16 1.500 69 .1814 122 .03694 -32 13.68 20 1.215 72 .2046 124 .0528
- 36 25.93 17 1.432 70 .1758 123 .03598 -31 12.96 21 1.168 73 .1986 125 .0516
-35 24.31 18 1.368 71 .1695 124 .03506 - 30 12.27 22 1.123 74 1929 126 .0504
-34 22.80 19 1.307 72 .1638 125 .03416 -29 11.63 23 1.080 75 1873 127 .0493
-33 21.39 20 1.249 73 .1584 126 .03329 -28 11.08 24 1.039 76 .1820 128 .0482
-32 20.08 21 1.194 74 1532 127 .03244 -27 10.46 25 1.000 77 1768 129 .0471
-31 18.86 22 1.142 75 .1482 128 .03162 -26 9.918 26 .9624 78 A717 130 .0461
-30 17.72 23 1.092 76 1433 129 .03083 -25 9.411 27 .9265 79 .1669 131 .0451
-29 16.65 24 1.045 77 .1387 130 .03005 -24 8.934 28 .8921 80 1622 132 .0441
-28 15.66 25 1.000 78 1342 131 .02930 -238 8.483 29 .8591 81 1577 133 .0431
-27 14.73 26 9572 79 .1299 132 .02858 -22 8.058 30 .8276 82 .15633 134 .0422
-26 13.86 27 .9165 80 .1258 133 .02787 -21 7.657 31 7973 83 .1490 135 .0413
-25 13.05 28 8777 81 1218 134 .02718 -20 7.278 32 7684 84 1449 136 .0404
-24 12.29 29 .8408 82 1179 135 .02652 -19 6.920 33 .7406 85 1410 137 .0395
-23 11.58 30 .8056 83 1142 136 .02587 -18 6.582 34 .7140 86 1371 138 .0387
-22 10.92 31 7721 84 1106 137 .02524 -17 6.263 35 .6885 87 .1334 139 .0379
-21 10.30 32 .7402 85 1072 138 .02464 -16 5.960 36 .6641 88 .1298 140 .0371
-20 9.713 33 .7098 86 .1039 139 .02404 -15 5.675 37 .6406 89 .1263 141 .0363
-19 9.166 34 .6808 87 .1007 140 .02347 -14 5.404 38 .6181 90 .1229 142 .0355
-18 8.654 35 .6531 88 .09759 141 .02291 -13 5.148 39 .5965 91 1197 143 .0348
-17 8.173 36 .6267 89 .09461 142 .02236 -12 4.906 40 .5758 92 1165 144 .0341
-16 7.722 37 .6015 90 .09174 143 .02184 -1 4.676 41 .5559 93 1134 145 .0334
-15 7.298 38 5774 91 .08897 144 .02132 -10 4.459 42 .5368 94 1105 146 .0327
-14 6.900 39 .5545 92 .08630 145 .02082 -9 4.253 43 5185 95 1076 147 .0320
-13 6.526 40 .5326 93 .08372 146 .02034 -8 4.058 44 .5008 96 .1048 148 .0314
-12 6.175 41 5116 94 .08123 147 .01987 -7 3.872 45 .4839 97 1021 149 .0307
-11 5.845 42 4916 95 .07882 148 .01941 -6 3.697 46 4676 98 .0995 150 .0301
-10 5.534 43 4725 96 .07650 149 .01896 -5 3.530 47 .4520 99 .0969
-9 5.242 44 .4543 97 .07426 150 .01853 -4 3.372 48 .4370 100 .0945

-8 4.967 45 .4368 98 .07209
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NTC THERMISTOR CONVERSION TABLES

Rt/

TMP. ‘ Rt/ . Rt/
°C R25 R25 R25 R25
- 60 49.1 -8 . 44 532 96 127 -40 40.16 9 2.19 58 2442 107 .0448
-59 46.3 -7 . 45 515 97 124 -39 37.50 10 2.078 59 .2348 108 .0434
- 58 43.6 -6 . 46 .500 98 121 -38 35.04 11 1.976 60 .2259 109 .0421
-57 411 -5 . 47 484 99 118 -37 32.75 12 1.878 61 2174 110 .0408
- 56 38.8 -4 X 48 470 100 115 -36 30.62 13 1.787 62 .2092 111 .0396
-55 36.6 -3 E 49 455 101 113 -35 28.64 14 1.700 63 2014 112 .0384
-54 34.5 -2 . 50 442 102 110 -34 26.80 15 1.617 64 .1939 113 .0373
-58 32.6 -1 . 51 .428 103 .107 -33 25.09 16 1.540 65 .1867 114 .0362
-52 30.8 0 52 416 104 .105 -32 23.50 17 1.466 66 1798 115 .0351
-51 29.1 1 53 .403 105 .103 -31 22.02 18 1.396 67 1732 116 .0341
-50 27.5 2 54 .391 106 .100 -30 20.64 19 1.330 68 .1669 117 .0331
-49 26.1 3 55 .380 107 .0980 -29 19.35 20 1.267 69 .1608 118 .0322
-48 24.7 4 2.19 56 .369 108 .0957 -28- 18.16 21 1.208 70 .1550 119 .0312
-47 23.3 5 2.10 57 .358 109 .0937 -27 17.04 22 1.152 71 .1495 120 .0303
-46 221 6 2.02 58 .348 110 .0917 -26 . 15.99 23 1.099 72 1441 121 .0295
-45 20.9 7 1.94 59 .338 111 .0893 -25 15.02 24 1.048 73 .1390 122 .0286
-44 19.8 8 1.87 60 .328 112 .0873 -24 14.11 25 1.000 74 1341 123 .0278
-43 18.8 9 1.80 61 319 113 .0857 -23 13.26 26 .9545 75 1293 124 .0270
-42 17.8 10 1.72 62 .310 114 .0837 -22 12.47 27 9113 76 .1248 125 .0263
-4 16.9 1 1.67 63 .301 115 .0820 -21 11.73 28 .8702 77 1204 126 .0255
-40 16.1 12 1.60 64 .293 116 .0800 -20 11.03 29 .8313 78 .1163 127 .0248
-39 15.2 13 1.55 65 .285 117 .0783 -19 10.39 30 7942 79 1122 128 .0241
-38 14.5 14 1.49 66 277 118 .0767 -18 9.78 31 .7590 80 .1084 129 .0235
-37 13.8 15 1.43 67 .269 119 .0750 -17 9.21 32 .7256 81 .1047 130 .0228
-36 13.1 16 1.38 68 .262 120 .0733 -16 8.68 33 .6938 82 1011 131 .0222
-35 124 17 1.33 69 .255 121 .0720 -15 8.18 34 .6636 83 .0977 132 .0216
-34 11.8 18 1.28 70 .248 122 .0703 -14 7.71 35 .6348 84 .0944 133 .0210
-33 11.2 19 1.24 71 241 123 .0687 -13 7.28 36 .6074 85 .0912 134 .0204
-32 10.7 20 1.19 72 234 124 .0673 -12 6.87 37 .5814 86 .0882 135 .0199
-31 10.2 21 1.15 73 .228 125 .0660 -1 6.48 38 .5566 87 .0852 136 .0193
-30 9.70 22 1.1 74 222 126 .0647 -10 6.12 39 .5330 88 .0824 137 .0188
-29 9.24 23 1.07 75 216 127 .0633 -9 5.78 40 .5105 89 .0797 138 .0183
-28 8.81 24 1.04 76 211 128 .0620 -8 5.46 41 .4891 90 .0771 139 .0178
-27 8.40 25 1.00 77 .205 129 .0607 -7 5.16 42 .4686 91 .0746 140 .0173
-26 8.01 26 .966 78 .200 130 .0593 -6 4.88 43 .4492 92 .0721 141 .0169
-25 7.64 27 .933 79 195 131 .0583 -5 4.62 44 .4306 93 .0698 142 .0164
-24 7.28 28 .901 80 189 132 .0570 -4 4.37 45 4129 94 .0676 143 .0160
-23 6.95 29 .870 81 .185 133 .0560 -3 4.13 46 .3961 95 .0654 144 .0156
-22 6.64 30 841 82 .180 134 .0547 -2 3.91 47 .3800 96 .0633 145 .0152
-21 6.34 31 .813 83 175 135 .0537 -1 3.71 48 .3646 97 .0613 146 .0148
-20 6.05 32 .786 84 A7 136 .0527 0 3.51 49 .3499 98 .0594 147 .0144
-19 5.79 33 .760 85 167 137 .0517 1 3.33 50 .3359 99 .0575 148 .0140
-18 5.53 34 .735 86 162 138 .0507 2 3.15 51 .3225 100 .0557 149 .0137
-17 5.29 35 711 87 158 139 .0497 3 2.99 52 ,.3098 101 .0540 150 .0133
-16 5.06 36 .688 88 .154 140 .0487 4 2.84 53 2976 102 .0523
-15 4.84 37 .666 89 151 5 2.69 54 .2859 103 .0507
-14 4.63 38 .645 90 147 6 2.55 55 2748 104 .0491
-13 4.43 39 .624 91 143 7 2.43 56 .2641 105 .0476
-12 4.24 40 .604 92 140 8 2.30 57 .2539 106 .0462
-1 4.06 41 .585 93 136
-10 3.89 42 .567 94 133
-9 3.73 43 .549 95 130
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NTC THERMISTOR CONVERSION TABLES

Rt/

Rt/ TMP. TEMP. Rt/ TEMP. Rt/ TEMP. Rt/ TEMP. Rt/ [ TEMP. Rt/ TEMP. Rt/
°C R25 °C R25 °C R25 °C R25 °C R25 °C R25 °C R2s °C R2s5
-60  185.1 -7 5372 | 46 3823 | 99 04998 -40  29.49 8 2.151 56 2927 | 104 06133
-59 1713 | -6 5074 | 47 3661 | 100  .04832 -39 2770 9 2052 | 57 2822 | 105  .05960
-58 1585 | -5 4794 | 48 3506 | 101  .04672 -38  26.03 10 1958 | 58 2722 | 106  .05790
-57 1468 | -4 4531 49 3359 | 102  .04518 -37  24.46 1 1.869 59 2625 | 107 05627
-56 1360 | -3 4284 | 50 3219 | 103 .04370 -36  23.01 12 1785 | 60 2533 | 108  .05467
-55  126.1 -2 4052 | 51 3085 | 104  .04227 -35 2164 13 1704 | 61 2444 | 109 05313
-54 1169 | -1 3833 | 52 2957 | 105  .04090 -34 2037 14 1628 | 62 2359 | 110  .05167
-53 1085 0 3627 | 53 2835 | 106  .03957 -33 1917 15 1556 | 63 2277 | 11t 05023
-52  100.7 1 3434 | 54 2719 | 107  .03830 -32  18.06 16 1487 | 64 2198 | 112 .04883
-51 9355 2 3.251 55 2608 | 108  .03707 -3t 17.01 17 1.421 65 2122 | 113 04750
-50  86.92 3 3079 | 56 2502 | 109  .03588 -30  16.03 18 1.359 66 2050 | 114  .04620
-49  80.80 4 2918 | 57 2401 | 110 03474 -29 1512 19 1300 | 67 1980 | 115  .04493
-48  75.14 5 2.765 | 58 2304 | 111  .03364 -28 1426 | 20 1243 | 68 1913 | 116 .04370
-47  69.91 6 2.621 59 2212 | 112 03258 -27 1345 | 21 1190 | 69 1848 | 117 04253
-46  65.07 7 2485 | 60  .2124 | 113  .03156 -26 1270 | 22 1139 | 70 1786 | 118 04137
-45  60.59 8 2357 | 61 2040 | 114  .03057 .25 11.99 23 109 | 71 A727 | 119 04027
-44 56.44 9 2.237 62 .1959 115 .02962 -24 11.32 24 1.044 72 .1669 120 .03920
-43 5260 10 2123 | 63 1882 | 116  .02870 -23  10.70 25 1.000 | 73 1614 | 121 .03817
-42  49.05 11 2015 | 64  .1808 | 117  .02781 -22 1011 26 9580 | 74 4561 | 122 03713
-41 4575 12 1913 | 65  .1738 | 118  .02696 -21 9557 27 9180 | 75 1510 | 123  .03617
-40 4269 13 1817 | 66 1671 | 119 02613 -20 9040 | 28  .8800 | 76 1460 | 124 03523
-39 3985 14 1727 | 67 1606 | 120  .02533 -19 8550 29 8437 | 77 1413 | 125 03430
.38  37.22 15 1.641 68 1544 | 121 02457 -18 8093 | 30  .8090 | 78 1367 | 126  .03340
-37 3477 16 1.560 | 69 1485 | 122 02382 -17  7.660 31 7760 | 79 1323 | 127 03254
-36 3250 17 1.483 | 70 1429 | 123 02311 -16 7253 | 32 7443 | 80 1281 | 128 .03170
-35  30.39 18 1.411 71 1375 | 124 02241 -15  6.873 33 7143 | 81 1240 | 129 03089
-34 2842 19 1342 | 72 1323 | 125 02174 -14 6513 | 34 6857 | 82 4201 | 130  .03010
-33 2660 | 20 1277 | 73 1273 | 126  .02110 -13 6173 | 35 6580 | 83 A163 | 131 02933
-32 2490 21 1215 | 74 1226 | 127 02047 -12 5853 3 6320 | 84 1126 | 132 .02859
231 2332 | 22 1157 | 75 1180 | 128  .01987 -11 5553 37 6070 | 85 1091 | 133 02787
-30 2184 | 23 1102 | 76 .1136 | 129  .01929 -10  5.267 38 5830 | 86 1057 | 134 02717
-29 2047 | 24 1.050 | 77 1095 | 130  .01872 -9 5.000 39 5600 | 87 1024 | 135  .02649
-28 1919 | 25 1000 | 78 1054 | 131 01818 -8 4747 | 40 5383 | 88  .09930 | 136  .02583
-27  18.00 26 9530 | 79 1016 | 132 01765 -7 4507 | A 5173 | 89  .09623 | 137  .02519
-26  16.89 | 27 9084 | 80  .09790 | 133  .01714 -6 4283 | 42 4973 | 90  .09330 | 138  .02456
-25 1585 28 8662 | 81  .09436 | 134  .01665 -5 4070 | 43 4783 | 91 00047 | 139  .02396
-24 1488 | 29 8261 82  .09096 | 135 01617 -4 3867 | 44 4600 | 92 08773 | 140  .02337
-23 1398 | 30 7880 | 83  .08770 | 136  .01571 -3 3677 | 45 4427 | 93 08507 | 141  .02280
-22 1313 31 7519 | 84 08457 | 137  .01526 -2 3497 | 46 4257 | 94 08253 | 142 02225
-21 1234 | 32 7176 | 85  .08156 | 138  .01483 -1 3327 | 47 4097 | 95  .08007 | 143  .02171
-20  11.61 33 6850 | 86  .07868 | 139  .01442 0 3.166 48 3943 | 96 07770 | 144 02119
-19 1092 | 34 6541 87  .07591 | 140  .01401 1 3.014 | 49 3797 | 97 07540 | 145  .02068
-18 1027 35 6247 | 88 07325 | 141  .01362 2 2.870 50  .3657 | 98  .07317 | 146  .02018
-17  9.668 36 5967 | 89 07069 | 142  .01324 3 2733 | 51 3523 | 99 07103 | 147  .01970
-16  9.103 37 5702 | 90  .06823 | 143  .01287 4 2.604 52 3393 | 100 .06897 | 148  .01924
-15 8573 38 5449 | 91 06587 | 144  .01252 5 2.481 53  .3269 | 101  .06697 | 149  .01878
-14 8077 39 5209 | 92  .06360 | 145 .01218 6 2.365 54 3150 | 102 06500 | 150  .01834

-13 7613 | 40 4981 93 06142 | 146 01184 7 2.255 55  .3086 | 103  .06313
12 7477 41 4763 | 94 05933 | 147 01152
11 6769 | 42 4556 | 95 05731 | 148  .01121
-10 6385 | 43 4359 | 96  .05537 | 149  .01090
-9 6.026 | 44 4172 | 97 05351 | 150  .01061
-8 5.688 45 .3993 98  .05171
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TEMP. TEMP. Rt/ TEMP. Rt/ . Rt/ TEMP. Rt/
°C R25 °C R25 ° R25 °C R25 °C R25 °C R25 °C R25 °c R25
-50 44.13 2 2.689 54 .3385 106 .06936 -60 265.0 -7 6.126 46 .3516 99 .03762
-49 41.45 3 2.569 55 .3270 107 .06753 -59 244.0 -6 5.763 47 .3354 100 .03624
-48 38.94 4 2.455 56 .3160 108 .06575 -58 225.0 -5 5.423 48 .319Q 101 .03492
-47 36.60 5 2.346 57 .3054 109 .06403 -57 207.0 -4 5.104 49 .3053 102 .03364
-46 34.41 6 2.243 58 .2952 110 .06235 - 56 191.0 -3 4.806 50 2914 103 .03242
-45 32.37 7 2.145 59 .2854 111 .06073 -55 176.4 -2 4.526 51 .2782 104 .03125
-44 30.46 8 2.052 60 .2760 112 .05916 -54 162.9 -1 4.264 52 2656 105 .03013
-43 28.67 9 1.963 61 .2669 113 .05764 -53 150.5 0 4.018 53 .2537 106 .02905
-42 27.00 10 1.879 62 .2582 114 .05616 -52 139.1 1 3.788 54 .2423 107 .02801
-41 25.44 11 1.798 63 .2497 115 .05473 -51 128.6 2 3.572 55 2316 108 .02702
-40 23.98 12 1.722 64 2417 116 .05334 -50 119.0 3 3.369 56 .2213 109 .02606
-39 22.60 13 1.649 65 .2339 117 .05199 -49 110.1 4 3.179 57 2115 110 .02514
-38 21.32 14 1.579 66 .2264 118 .05068 -48 102.0 5 3.000 58 .2022 111 .02426
-37 20.11 15 1.513 67 2191 119 .04941 -47 94.46 6 2.833 59 .1934 112 .02341
- 36 18.98 16 1.450 68 2122 120 .04818 -46 87.54 7 2.675 60 .1849 113 .02259
-35 17.92 17 1.390 69 .2055 121 .04698 -45 81.17 8 2.527 61 .1769 114 .02181
-34 16.93 18 1.333 70 .1990 122 .04582 -44 75.29 9 2.387 62 .1693 115 .02106
-33 16.00 19 1.279 71 .1928 123 .04469 -43 69.87 10 2.256 63 .1620 116 .02033
-32 15.12 20 1.226 72 .1868 124 .04359 -42 64.87 1 2.133 64 .1551 117 .01964
-31 14.30 21 1177 73 .1810 125 .04253 -41 60.24 12 2.017 65 .1485 118 .01897
-30 13.52 22 1.129 74 1754 126 .04149 -40 55.98 13 1.908 66 1422 119 .01832
-29 12.79 23 1.084 75 .1700 127 .04049 -39 52.03 14 1.806 67 .1362 120 .01770
-28 12.11 24 1.041 76 .1648 128 .03951 -38 48.39 15 1.709 68 .1304 121 .01710
-27 11.46 25 1.000 77 .1598 129 .03856 -37 45.01 16 1.618 69 .1250 122 .01653
-26 10.86 26 .9605 78 .1549 130 .03764 -36 41.89 17 1.532 70 .1198 123 .01598
-25 10.29 . 27 .9227 79 .1503 131 .03674 -35 39.00 18 1.451 71 .1148 124 .01544
-24 9.749 28 .8867 80 .1458 132 .03587 -34 36.33 19 1.375 72 .1100 125 .01493
-23 9.243 29 .8523 81 1414 133 .03503 -33 33.85 20 1.303 73 .1055 126 .01444
-22 8.766 30 .8194 82 1372 134 .03420 -32 31.55 21 1.235 74 .1012 127 .01396
-21 8.316 31 .7880 83 .1332 135 .03340 -31 29.42 22 1171 75 .09706 128 .01351
-20 7.891 32 7579 84 .1293 136 .03263 -30 27.45 23 1.111 76 .09311 129 .01306
-19 7.491 33 7291 85 .1255 137 .03187 -29 25.61 24 1.054 77 .08935 130 .01264
-18 7113 34 .7016 86 1218 138 .03113 -28 23.91 25 1.000 78 .08575 131 .01223
-17 6.757 35 6752 87 .1183 139 .03042 -27 22.33 26 .9492 79 .08231 132 .01183
-16 6.420 36 .6500 88 1149 140 .02972 -26 20.86 27 .9011 80 .07902 133 .01145
-15 6.102 37 .6258 89 1116 141 .02904 -25 19.50 28 .8558 81 .07588 134 .01109
-14 5.801 38 .6026 90 .1084 - 142 .02838 -24 18.23 29 .8129 82 .07287 135 .01073
-13 5.517 39 .5805 91 .1053 143 .02774 -23 17.05 30 7723 83 .07000 136 .01039
-12 5.248 40 .5592 92 .1023 144 .02712 -22 15.95 31 .7339 84 .06725 137 .01006
-1 4.994 41 .5389 93 .09942 145 .02651 -21 14.93 32 6977 85 .06462 138 .00975
-10 4.754 42 .5193 94 .09663 146 .02592 -20 13.98 33 .6633 86 .06210 139 .00944
-9 4.527 43 .5006 95 .09393 147 .02534 -19 13.09 34 .6308 87 .05969 140 .00915
-8 4.311 44 4827 96 .09132 148 .02478 -18 12.27 35 .6001 88 .05739 141 .00886
-7 4.107 45 4655 97 .08879 149 .02423 -17 11.50 36 .5710 89 .05518 142 .00859
-6 3.914 46 4489 98 .08634 150 02370 -16 10.78 37 .5434 90 .05307 143 .00832
-5 3.731 47 4331 99 .08397 -15 10.11 38 5173 91 .05105 144 .00806
-4 3.557 48 4179 100 .08168 -14 9.486 39 .4925 92 .04911 145 .00782
-3 3.393 49 .4033 101 .07946 -13 8.903 40 4690 93 .04725 146 .00758
-2 3.237 50 .3893 102 .07731 -12 8.359 41 4468 94 .04547 147 .00735
-1 3.089 51 .3758 103 .07523 -11 7.850 42 4257 95 .04377 148 .00712
0 2.949 52 .3629 104 .07321 -10 7.375 43 .4057 96 .04213 149 .00691
1 2.815 53 .3504 105 .07126 -9 6.930 44 .3867 97 .04057 150 .00670

-8 6.515 45 .3687 98 .03906 151 .00650
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NTC THERMISTOR C

=i

ONVERSION TABLES

B o s e

TEMP. Rt/ |TEMP. Rt/ |TEMP. Rt/ |TEMP. Rt/ |TEMP. Rt/ |TEMP. Rt/ |[TEMP. Rt/ |[TEMP. Rt/ [TEMP. Rt/ |TEMP. Rt/ |TEMP. Rt/
°C R25 °C R25 °C R25 °C R25 °C R25 °C R25 °C R25 °C R25 °C R25 °C R25 °C R25

-60 8240 -40 125.0|-20 2343| O 5250 20 1.370 | 40 .4075| 60 .1358 | 80 .05000| 100 .02009 | 120 .008715 | 140 .004048
-59 745.0| -39 114.0(-19 2165| 1 4892 21 1285 ) 41 .3847 | 61 .1289 | 81 .04768| 101 .01923 | 121 .008374 | 141 .003902
-58 675.0| -38 105.0|-18 20.02| 2 4560| 22 1.207 | 42 .3633 | 62 .1224 | 82 .04548| 102 .01842 | 122 .008048 | 142 .003762
-57 612.0| -37 960 )-17 1852 3 4253 23 1133 | 43 .3432 | 63 .1162 | 83 .04338| 103 .01764 | 123 .007736 | 143 .003628
-56 554.0| -36 880 |-16 17.14} 4 3.967| 24 1.064 | 44 3243 | 64 .1104 | 84 .04139| 104 .01690 | 124 .007437 | 144 .003499
-55 503.0( -3 810]-15 1587| 5 3.702| 25 1.000 | 45 .3065 | 65 .1049 | 85 .03950| 105 .01619 | 125 .007151 | 145 .003375
-54 457.0| -34 740)|-14 1470 6 3.456| 26 9399 | 46 .2898 | 66 .09966| 86 .03771| 106 .01552 | 126 .006877 | 146 .003256
-53 4150 -33 680 |-13 1362 7 3.228 | 27 .8837 | 47 .2741 | 67 .09473| 87 .03600| 107 .01487 | 127 .006615 | 147 .003141
-52 377.0| -32 630]-12 12.63] 8 3.016| 28 .8311 | 48 .2592 | 68 .09006| 88 .03438| 108 .01426 | 128 .006364 | 148 .003031
-51 343.0| -31 570 |-11 1171} 9 2.818| 29 .7819 | 49 .2453 | 69 .08564| 89 .03284| 109 .01367 | 129 .006123 | 149 .002925
-50 312.0| -30 530(-10 10.87| 10 2.635( 30 .7358| 50 .2322 | 70 .08146| 90 .03137{ 110 .01311 | 130 .005892 | 150 .002824
-49 2840| -29 49.0| -9 10.08( 11 2464 31 6927 | 51 .2198 | 71 .07750| 91 .02998| 111 .01258 | 131 .005671
-48 2590| -28 450 | -8 9.364| 12 2305| 32 .6522 | 52 .2081 | 72 .07375| 92 .02865| 112 .01207 | 132 .005459
-47 236.0| -27 410 -7 8699 13 2.158( 33 .6144 | 53 .1971 | 73 .07020( 93 .02739| 113 .01158 | 133 .005256
-46 2150 -26 380 | -6 8.084| 14 2.020( 34 5789 | 54 .1868 | 74 .06683| 94 .02619| 114 .01111 | 134 .005061
-45 196.0( -25 350 | -5 7515| 15 1.892| 35 .5456 | 55 .1770 | 75 .06364| 95 .02504| 115 .01067 | 135 .004874
-44 179.0| -24 320 | -4 6.990| 16 1.772| 36 .5143 | 56 .1678 | 76 .06062| 96 .02395| 116 .01024 | 136 .004695
-43 163.0( -23 300| -3 6503 17 1.661| 37 .4850 | 57 .1591 | 77 .05775| 97 .02291| 117 .009833 | 137 .004523
-42 149.0| -22 270| -2 6.053| 18 1.557| 38 .4575 | 58 .1509 | 78 .05503| 98 .02193| 118 .009444 | 138 .004358
-41 1370 -21 25.0| -1 5.636| 19 1.460| 39 4317 | 59 .1431 | 79 .05245| 99 .02098| 119 .009072| 139 .004200

.361

TEMP. Rt/ (TEMP. Rt/ (TEMP. Rt/ |TEMP. Rt/ |TEMP. Rt/ |TEMP. Rt/ |[TEMP. Rt/ |[TEMP. Rt/ |TEMP. Rt/ |TEMP. Rt/ [TEMP. Rt/
°C R25 °C R25 °C R25 °C R25 °C R25 °C R2s °C R25 °C R25 °C R25 °C R25 °C R25

-60 43.0 |-40 144 |-20 5.69 0 245 (20 118 |40 628 | 60 .350 [ 80 .208 |100 .130 |120 .085 [140 .058

-59 404 (-39 137 |-19 543 1 236 | 21 114 | 41 .608 | 61 342 | 81 .203 |101 127 [ 121 .084 |141 .057

-58 380 |-38 131 |-18 5.20 2 227 |22 111 42 589 | 62 .332 | 82 .198 [102 .124 | 122 .082 |142 .056

-57 358 [-37 125 |-17 4098 3 218 (23 1.07 | 43 571 63 .323 | 83 .193 |103 .122 | 123 .080 |143 .055

-56 338 [-36 118 |-16 475 4 210 (24 1.03 (44 554 | 64 313 | 84 .188 [104 .119 |124 079 |144 .054

-55 319 |-35 113 |-15 4.56 5 202 |25 1.00 (45 537 {65 .305 [ 85 .183 [105 .117 |125 .077 |145 .053

-54 302 |-34 108 [-14 437 6 195 |26 970 |46 522 | 66 .297 | 86 .179 [106 .114 | 126 .076 |[146 .052

-53 286 |-33 103 |-13 4.18 7 188 |27 939 |47 507 ( 67 .289 | 87 .175 [107 .112 {127 .074 |147 .051

-52 271 |-32 979 |-12 4.01 8 1.81 28 910 |48 492 (68 282 (88 .171 |108 .109 | 128 .073 |148 .050

-51 257 |-31 932 |-11 384 9 174 | 29 .881 49 477 | 69 274 | 89 167 [109 .107 | 129 .071 |[149 .049

-50 243 [-30 893 |-10 368 |10 168 |30 .854 {50 464 |70 267 | 90 .163 |110 .105 | 130 .070 [150 .048

-49 230 |(-29 851 | -9 352 | 11 1.62 | 31 .828 | 51 452 | 71 .261 91 159 (111 103 | 131 .069

-48 218 |(-28 812 | -8 339 |12 157 |32 802 |52 .438 |72 254 |92 .156 |112 .101 | 132 .067

-47 207 |-27 778 |-7 325 |13 152 |33 779 |53 426 | 73 .248 | 93 .152 |113 .098 | 133 .066

-46 196 |-26 7.41 -6 312 | 14 147 | 34 756 | 54 414 | 74 242 | 94 148 |114 096 | 134 .065

-45 186 [-25 710 | -5 299 |15 142 |3 732 {55 403 |75 236 | 95 .145 |[115 .094 | 135 .064

-44 176 (-24 680 |-4 287 {16 137 |36 .710 {56 393 | 76 229 | 96 .142 |[116 .092 | 136 .062

-43 167 |-23 649 (-3 276 {17 132 |37 689 |57 .382 |77 224 |97 139 (117 .091 | 137 .061

-42 159 |[-22 6.21 -2 265 {18 127 |38 668 |58 372 | 78 218 | 98 .136 |118 .089 | 138 .060

-41 151 |-21 593 | -1 255 (19 122 | 39 .647 | 59 79 213 | 99 .133 | 119 .087 [ 139 .059

Rt /

Rt/

TEMP.

Rt/

Rt/

Rt/

Rt/

TEMP. Rt/

TEMP.

Rt/

TEMP.

Rt/

TEMP. Rt/ |TEMP. TEMP. TEMP. Rt/ TEMP. TEMP. TEMP.
°C R25 °C R25 °C R2s °C R25 °C R25 °C R25 °C R25 °C R25 °C R25 C R25 °C R25

-50 7250 |-31 2024 |-12 6519 | 7 2369 | 26 .9603 | 45 .4276 | 64 .2081 | 83 .1086 | 102 .06021| 121 .03520 [140 .02158
-49 68.17 |-30 1882 |-11 6.143 | 8 2254 | 27 9205 | 46 .4122 | 65 .2001 | 84 .1050 | 103 .05846| 122 .03430 (141 .02109
-48 6384 |-29 1782 |-10 5767 | 9 2139 | 28 .8808 | 47 .3968 | 66 .1936 | 85 .1014 | 104 .05672| 123 .03340 {142 .02060
-47 5950 |-28 16.81 | -9 5491 | 10 2.024 | 29 .8410 | 48 .3815| 67 .1871 | 86 .09842| 105 .05497| 124 .03250 |143 .02010
-46 5517 |-27 1581 | -8 5215| 11 1937 | 30 .8013 | 49 .3661 | 68 .1807 | 87 .09545| 106 .05350| 125 .03160 |144 .01961
-45 50.84 |-26 1480 | -7 4940| 12 1850 | 31 .7703 | 50 .3507 | 69 .1742 | 88 .09247| 107 .05203| 126 .03083 {145 .01912
-44 4789 |-25 1380 | -6 4.664 | 13 1.763 | 32 .7392 | 51 .3384 | 70 .1677 | 89 .08950| 108 .05055| 127 .03006 {146 .01869
-43 4494 |-24 1309 | -5 4388 | 14 1676 | 33 .7082 | 52 .3261 | 71 .1624 | 90 .08652| 109 .04908| 128 .02929 {147 .01826
-42 4199 |-283 1237 | -4 4.183| 15 1589 | 34 6771 | 53 .3138 | 72 .1571 | 91 .08404| 110 .04761| 129 .02851 | 148 .01784
-41 39.04|-22 1166| -3 3978| 16 1522 | 35 .6461 | 54 .3017 | 73 .1518 | 92 .08155( 111 .04637| 130 .02774 [149 .01741
-40 36.09|-21 1094 | -2 3773 | 17 1456 | 36 .6217 | 55 .2894 | 74 1465 | 93 .07907| 112 .04512| 131 .02708 {150 .01698
-39 34.06 (-20 1023| -1 3.568| 18 1.389 | 37 5973 | 56 .2794 | 75 .1412 | 94 .07658( 113 .04388| 132 .02642

-38 32.02|-19 9713| 0O 3363 | 19 1323 | 38 5729 | 57 .2696 | 76 .1368 | 95 .07410| 114 .04263| 133 .02575

-37 2999 |-18 9.196 | 1 3210 20 1.256 | 39 .5484 | 58 .2598 | 77 .1325| 96 .07202| 115 .04139| 134 .02509

-36 27.95(-17 8680 2 3.057| 21 1.205| 40 .5241 | 59 .2499 | 78 .1281 | 97 .06994| 116 .04033| 135 .02443

-35 2592 (-16 8163 | 3 2905| 22 1.154 | 41 5048 | 60 .2400 | 79 .1238 | 98 .06786| 117 .03297| 136 .02386

-34 2450 (-15 7646 | 4 2752 | 23 1.102 | 42 .4855 | 61 .2320 | 80 .1194 | 99 .06578| 118 .03822| 137 .02329

-33 2308 (-14 7270 5 2599 | 24 1.051 | 43 .4662 | 62 .2240 | 81 .1158 | 100 .06370| 119 .03716| 138 .02272

-32 2166 [-13 6.894 | 6 2484 | 25 1.000 | 44 4469 | 63 .2161 | 82 .1122 | 101 .06195| 120 .03610| 139 .02215

CODE TYPE DESCRIPTION

PO6 Bulk Coated, leaded thermistors in a 4" x 6" [101.60 x 152.40] antistatic plastic bag.

P20 Bulk Disc style thermistors in a 4" x 6" [101.60 x 152.40] or 6.5" x 10" [165.10 x 254] antistatic plastic bag.
R58 Tape and Reel Chip style thermistors in 8mm embossed plastic tape.

R85 Tape and Reel Chip style thermistors in 12mm embossed plastic tape.

TO6 Tray Chip style thermistors in molded waffle style trays.

DALE ELECTRONICS, INC., P.O. Box 26728, El Paso, TX 79926-6728 * Phone (915) 592-3253 ¢ Fax 915-595-8199
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A COMPANY OF

MODEL

TWXF95 x 162
TWXF95 x 187
TWXF95 x 220
TWXF110 x 250
' TWXF135 x 218
TWXF135 x 250
TWXF135 x 272
TWXF135 x 285
TWXF165 x 270
TWXF165 x 420

D. 16 x 30

to

D. 50 x 180

CAPACITANCE TOLERANCES RATED VOLTAGE
RANGE (pF)

100-2500
1000
5000
5000
4000
5000
6000
5000
7600
10000

4.7-6000

5.6-10000

15-2500

(%)

20-10

' 20-10

20-10
20-10
20-10
20-10
20-10
20-10
20-10
20-10

0.5 pF
to
20%

0.5 pF

20%

20-10-5

(kVp)

14
14
12
14
16
16
16
20
16
18

RATED POWER RATED CURRENT

(kVA)

1000...1500
1500
1275
2000
2500
2830
2830
3000
3000
2500

5...140

1.5...60

(Arms)

150
150
150
200
250
250
250
250
300
250

5...100

High Voltage App