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Headquartered in Cupertino, California, Litronix designs, manufactures and markets
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PRODUCTION PROFILE

LED PRODUCTION

LED (light emitting diode) production,

“at the Cupertino facility, begins with
ultra pure gallium and arsenic contained
within a quartz boat (ampoule).

i

Ampoules are processed through
afurnace.

The resulting GaAs (gallium arsenide)
ingot is sawed into wafers.

Wafers are lapped and polished to a
mirror finish.

Polished wafers are put through EPI
(epitaxial) reactors for vapor-phase
epitaxial growth. The thin EPI layer

is doped with phosphine to form a GaAsP

‘(gallium arsenide phosphide) layer.

Next, the material passes through the
photo masking and diffusion area. -
Patterns are etched through a masking
silicon-nitride layer. Then a thin layer

of zinc is diffused into the material
through the mask patterns and front and
backside metals are evaporated on

the wafer for electrical contact.

Finished wafers are shipped to one
of Litronix’ offshore production plants
for scribing and breaking into individual
LED chips (sometimes known as die)
for assembly into finished products.



INTEGRATED
CIRCUIT PRODUCTION

CMOS, NMOS and PMOS LSl (large
scale integration) circuits and bi-polar
circuits are designed for a wide variety
of applications.

Litronix produces silicon integrated
circuits at a wafer fabrication facility
located in Sunnyvale, California.

Oxidation of silicon wafers in
furnace.

Masking for circuit patterns, typically
8 masks per wafer.

hﬁ.

Aligning, developing and etching
to reproduce the circuit pattern in the
oxide mask.

Implanting with dopant atomsin ION
implanter (alternate process to thermal
diffusion).



Polysilicon deposition (for silicon
gate processing).

Aluminum deposition to form
electrical inter-connect patterns.

Finished wafers are tested on Litronix -
“designed-and built-micro processor
controlled automatic testers.

Litronix Penang, Mélaysia plant.
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ALPHANUMERIC INDEX

Part
Number

004-9002
004-9003

004-9004
004-9005

004-9011
004-9015
004-9016

004-9019
004-9020

4N25
4N26
4aN27
4N28
4N32

4N33
4N35
4N36
4N37

BP 100P

BP 103-1
BP 103-2
BP 103-3
BP 103-4

BP 103B-1
BP 103B-2
BP 103B-3
BP 103B-4

BP 104

BPW 32
BPW 33
BPW 34

BPX 38-1
BPX 38-2
BPX 38-3
BPX 38-4

BPX 43-1
BPX 43-2
BPX 43-3
BPX 43-4

BPX 48
BPX 60
BPX 61
BPX 63
BPX 65
BPX 66

BPX 79

BPX 80

BPX 81-1
BPX 81-2
BPX 81-3
BPX 81-4

BPX 82
BPX 83
BPX 84
BPX 85

BPX 86
BPX 87
BPX 88
BPX 89

BPX 90
BPX 91B
BPX 92
BPX 93

BPY 11P-4
BPY 11P-5
BPY 11P-6

BPY 47P
BPY 48P

Description

Clip, T1%, Black ... .. N 201
Clip, T1%, Clear

Clip, RL-2, Black
Clip. RL-2, Clear.

Clip, T1,Black, . .. ... .ovtn.

Clip.T1,Clear, ..............

Clip, T1, Black,

Rectangular Mounting Part ..................... 201
Reflector............. ... i 201

Isolator, Sngl., 20% Ctr, 2500V ..
Isolator, Sngl., 20% Ctr, 1500V .
Isolator, Sngl., 10% Ctr, 1500V .. 233
Isolator, Sngl., 10% Ctr, 500V . 233
Isolator, Sngl., 500%, 2500V . 236

Isolator, Sngl., 500% Ctr, 1500V .. 236
Isotator, Sngl., 100% Ctr, 3550V . .
Isolator, Sngl., 100% Ctr, 2500V . ................

Isolator, Sngl., 100% Ctr, 1500V . ................ 235

Photovoltaic, 25 nA

233

PhotoXtr, TO-18, 160 pA.. . ... 345
PhotoXtr, TO-18, 250 uA. . . 345
PhotoXtr, TO-18, 400 uA. . . 345
PhotoXtr, TO-18, 630 A 345
PhotoXtr, T1%, 55°, 1.6 mA ... 343
PhotoXtr, T1%, 55°,2.5 mA . 343
PhotoXtr, T1%, 55°, 4.0 mA . . 343
PhotoXtr, T1%, 55°, 6.3 mA ... 343
PhotoDiode, 25 uA, 10 nS 313

PhotoDiode, 7 nA, 1000 nS ...
PhotoDiode, 35 nA, 1000 nS ..

PhotoDiode, 50 nA, 50 nS .. .. 317
PhotoXtr, TO-18,40°, 4 mA .. .. 351
PhotoXtr, TO-18, 40°, 63 mA . . 351
PhotoXtr, TO-18,40°, 1.0 mA ... 351
PhotoXtr, TO-18,40°, 1.6 mA ... 351
PhotoXtr, TO-18,20°, 1.6 mA . ... 358
PhotoXtr, TO-18,20°,2.5 mA . . 353
PhotoXtr, TO-18,20°, 4.0 mA . . 353
PhotoXtr, TO-18,20°, 6.3 mA ... 353

PhotoDiode, Differential........................ 311
PhotoDiode, 2 Lead, 35nA, 1000 nS
PhotoDiode, 2 Lead, 50 nA, 50 nS ..
PhotoDiode, TO-18, 10 nA, 1000 nS .
PhotoDiode, TO-18,7nA, 1nS .................

PhotoDiode, TO-18,5nA, 5nS ................. 301

PhotoVoltaic, .3 uA

PhotoXtr, 10 Chip Array .. . 359
PhotoXtr, Min. 18°, .16 mA . 359
PhotoXtr, Min. 18°, 25 mA .. . 359
PhotoXtr, Min. 18°, 40 mA.... 359
PhotoXtr, Min. 18°, 63 mA.. .. 359
PhotoXtr, 2 Chip Array . 359
PhotoXtr, 3 Chip Array . . 359
PhotoXtr, 4 Chip Array . . 359
PhotoXtr, 5 Chip Array 359
PhotoXtr, 6 Chip Array 359
PhotoXtr, 7 Chip Array . 359
PhotoXtr, 8 Chip Array . 359
PhotoXtr, 9 Chip Array . 359
PhotoDiode, 2 Lead 25nA,800nS .............. 321
PhotoDiode, 50nA, 2.5 uS . 319
PhotoDiode, 2 Lead 4 nA, 800 nS 331
PhotoDiode, 2 Lead 5 nA, 800 nS . 323
PhotoVoltaic, 28nA, 4.7 uA .. 377
PhotoVoltaic, 28nA, 5.6 uA .. 877
PhotoVoltaic, 28nA, 7.1 uA. . . 377
PhotoVoltaic, .9 uA .. 365
PhotoVoltaic, .3 uA . 369

1

Part
Number

BPY 62-1
BPY 62-2
BPY 62-3

BPY 64P

CNY 17-1
CNY 17-2
CNY 17-3
CNY 174

CNY 18-1
CNY 18-2
CNY 18-3
CNY 18-4
CNY 18-5

CcQv 10-3
cQv 104
cQv 11-4
cQVv 115
cQv 11-6

cQv 13-5
cQv 13-6

cQv 15-3
cQv 154
cQv 15-5
CQV 15-6

cQv 16-2
cQv 16-3
cQv 164

cQv 18-2
CcQv 18-3
CQv 184

CcQv 19-2
cQv 19-3
cQv 194

CQv 20-3
cQv 20-4
cQv 21-4
cQv 21-5
CcQv 21-6

cQv 23-4
CcQv 23-5
cQv 23-6

CQV 25-3
cQv 25-4
cQv 25-5
cQv 25-6

cQv 26-2
CcQv 26-3
cQv 264

CcQv 28-2
cQv 28-3
cQv 284

cQv 29-2
CQV 29-3
CcQv 294

CQV 30A
CQv 308
CQv 30C
CcQv 31D
cQv 31E

CQv 33D
CQV 33E

cQv 35D
CQV 35E

CQv 36-3
CcQv 36-4
CcQv 36-5

cQv 38-3
CcQv 384
CQv 38-5

Description

PhotoXtr, TO-28, 8°, 5.0 mA
PhotoXtr, TO-28,8°,9.0 mA ..
PhotoXtr, TO-28, 8°, 14.0 mA

PhotoVoltaic, 16 uA. .. ... .o 371

Isolator, Sngl., 40% Ctr, 4400V
Isolator, Sngl., 63% Ctr, 4400V ..
Isolator, Sngl., 100% Ctr, 4400V .
Isolator, Sngl., 160% Ctr, 4400V

Isolator, TO-72, 10% Ctr, 800V
Isolator, TO-72, 16% Ctr, 800V ..
Isolator, TO-72, 25% Ctr, 800V ..
Isolator, TO-72, 40% Ctr, 800V ..
Isolator, TO-72, 63% Ctr, 800V

Lamp, Red, T1, 1.0 mcd, 20mA
Lamp, Red, T1, 1.6 mcd, 20mA ..
Lamp, Red, T1, 1.6 mcd, 20mA ..
Lamp, Red, T1, 2.5 mcd, 20mA ..
Lamp. Red, T1, 4.0 mcd, 20mA

Lamp. Yellow, T1,2.5 med, 20mA ... 151
Lamp. Yellow, T1, 4.0 mcd, 20mA ... 151

Lamp, Green, T1, 1.0 mcd, 20mA.. ... 158
Lamp, Green, T1, 1.6 mcd, 20mA ..
Lamp, Green, T1,2.5 mcd, 20mA.. .
Lamp, Green, T1,4.0 mcd, 20mA. ...

Lamp, Red, Square, .63 mcd, 20mA. .
Lamp. Red, Square, 1.0 mecd, 20mA. .
Lamp, Red, Square, 1.6 mcd, 20mA. .

147

Lamp, Yellow, Square, .63 mcd, 20mA .
Lamp, Yellow, Square, 1.0 mecd, 20mA .
Lamp, Yellow, Square, 1.6 mcd, 20mA ..

Lamp, Green, Square, .63 mcd, 20mA ..
Lamp. Green, Square, 1.0 mcd, 20mA .
Lamp, Green, Square, 1.6 mcd, 20mA .

Lamp, Red, T1%, 1.0 med, 20mA ...
Lamp, Red, T1%, 1.6 mcd, 20mA ..
Lamp, Red, T1%, 1.6 mcd, 20mA ..
Lamp, Red, T1%, 2.5 mcd, 20mA ..
Lamp, Red, T1%, 4.0 mcd, 20mA ..

Lamp, Yellow, T1%, 1.6 mcd, 20mA ..
Lamp, Yellow, T1%, 2.5 mcd, 20mA ..
Lamp, Yellow, T1%, 4.0 mcd, 20mA ..

Lamp, Green, T1%, 1.0 mcd, 20mA ..
Lamp, Green, T1%, 1.6 mcd, 20mA ..
Lamp, Green, T1%, 2.5 mcd, 20mA ..
Lamp, Green, T1%, 4.0 mcd, 20mA ..

Lamp, Red, Triang. .63 mcd, 20mA ..
Lamp, Red, Triang. 1.0 mcd, 20mA ..
Lamp. Red, Triang. 1.6 mcd, 20mA ..

Lamp, Yellow, Triang. .63 mcd, 20mA ..
Lamp, Yellow, Triang. 1.0 med, 20mA. .
Lamp, Yellow, Triang. 1.6 mcd, 20mA ..

Lamp, Green, Triang. .63 mcd, 20mA
Lamp, Green, Triang. 1.0 mcd, 20mA ..
Lamp, Green, Triang. 1.6 mcd, 20mA

Lamp, Red, T1, 1.0 mcd, 20mA
Lamp, Red, T1, 1.6 mcd, 20mA
Lamp, Red, T1, 2.5 mcd, 20mA
Lamp, Red, T1, 4.0 mcd, 20mA .. . 149
Lamp, Red, T1, 6.3 mcd, 20mA

Lamp, Yellow, T1, 4.0 med, 20mA ...
Lamp, Yellow, T1, 6.3 mecd, 20mA .

Lamp, Green, T1,4.0 mcd, 20mA .. ..
Lamp, Green, T1,6.3 mcd, 20mA.......... PR 153

Lamp, Red, Rect., 1.0 mcd, 20 mA
Lamp, Red, Rect., 1.6 med, 20 mA .
Lamp, Red, Rect., 2.5 mcd, 20 mA

Lamp, Yellow, Rect., 1.0 mcd, 20 mA ..
Lamp, Yellow, Rect., 1.6 mcd, 20 mA ..
Lamp. Yellow, Rect., 25 med, 20 mA ............




ALPHANUMERIC INDEX (con’t)

Part
Number

cQv 39-3
cQv 394
cQv 39-5

CQV 51F
CQv 51G
CcQV 51H
caQv sty

CQv 53F
CQV 53G
CcQv 53H
cQv 534

CQvV 55G
CQV 55H
CQv 55J
CQvV 55K

CQv 56-2
CQV 56-3
CcQv 56-4

CQv 58-2
CQv 58-3
CQv 584

CQv 59-2
CcQv 59-3
cQv 594

CQx 13-1
CQX 13-2

CQX 23-1
CQX 23-2

CQX 33-1
CQX 33-2

cQy 174
cQy 17-5
cQy 77-1
CQy 77-2

CcQy 77-3
cQy 78-1
CcQy 78-2
CQy 78-3

DL-57
DL-330M
DL-340M
DL-416

DL-430M
DL-440M

* DL-524
* DL-527
* DL-528

* DL-701
* DL-702°

* DL-704
* DL-707
* DL-707R
* DL-721

* DL-722
* DL-727
* DL-728

* DL-746
* DL-747
* DL-749
* DL-750

DL-1414
DL-1416
DL-2416
DL-2416H
DL-3416
DL-3416H
DL-3422

Description

Lamp, Green, Rect., 1.0 mcd, 20 mA . ..
Lamp, Green, Rect., 1.6 mcd, 20 mA .
Lamp, Green, Rect., 2.5 mcd, 20 mA .

Lamp, Red, T1%, 10 med, 20 mA ..
Lamp, Red, T1%, 16 mcd, 20 mA ..
Lamp, Red, T1%, 25 mcd, 20 mA .
Lamp, Red, T1%, 40 mcd, 20 mA .

Lamp, Yellow, T1%, 10 mcd, 20 mA
Lamp, Yellow, T1%, 16 mcd, 20 mA .
Lamp, Yellow, T1%, 25 mcd, 20 mA .
Lamp, Yellow, T1%, 40 mcd, 20 mA ...

Lamp, Green, T1%, 16 mcd, 20 mA
Lamp, Green, T1%, 25 mcd, 20 mA
Lamp, Green, T1%, 40 mcd, 20 mA ...
Lamp, Green, T1%, 63 mcd, 20 mA

Lamp, Red, Cylinder, 63 mcd, 20 mA............
Lamp, Red, Cylinder, 1.0 mcd, 20 mA..... e
Lamp. Red, Cylinder, 1.6 mecd, 20 mA............

Lamp, Yellow, Cylinder, .63 mcd, 20 mA
Lamp, Yellow, Cylinder, 1.0 mcd, 20 mA ..
Lamp, Yellow, Cylinder, 1.6 mcd, 20 mA ..

Lamp, Green, Cylinder, .63 mcd, 20 mA. ..
Lamp, Green, Cylinder, 1.0 mcd, 20 mA.....
Lamp, Green, Cylinder, 1.6 mcd, 20 mA

Lamp, Green, Low T1%, 1.6 mcd, 20 mA ......... 119
Lamp, Green, Low T1%,28 mcd, 20mA ......... 119
Lamp, Red, Low T1%,16 mcd,20mA ........... 119
Lamp, Red, Low T1%,28 mcd,20mA ........... 119
Lamp, Yellow, Low T1%,16 mcd,20mA......... 119
Lamp, Yellow, Low T1%,2.8 mcd, 20 mA ......... 119

Emitter, Infrared, T0-18, 15°, 1.1 mW
Emitter, Infrared, T0-18, 15°, 1.8 mW .
Emitter, Infrared, T0-18,6°, 8 mW ..
Emitter, Infrared, T0-18, 6°,12.5 mW .

Emitter, Infrared, TO-18, 6°,20 mW..
Emitter, Infrared, T0-18,40°, 1.0 mW .
Emitter, Infrared, TO-18,40°, 1.6 mW ...
Emitter, Infrared, T0-18, 40°, 2.5 mW

Display, Red, .35" 5§ x 7 Dot Matrix ...............
Display, Red, .11” C.C. MPX, 3 Digit .

Display, Red, .11” C.C. MPX, 4 Digit
Display, Red, 16 Seg Alpha, 4 Digit . ..............

Display, Red, .15" C.C. MPX, 3 Digit.............. 53
Display, Red, 15" C.C. MPX, 2 Digit.............. 53
Display, Red, 50" C.C. £1 Overflow, 2 Digit. ...... 51
Display, Red, .50" C.A., D.P. Right, 2 Digit......... 51
Display, Red, .50” C.C., D.P. Right, 2 Digit ........ 51
Display, Red, 0.3" C.A. +1 Overflow .............. 41
Display, Red, .0.3" C.C.,D.P. Left ................ 43
Display, Red, 0.3" C.C., D.P.Right................ 43
Display, Red, 03" CA,DP. Left ................. 41
Display, Red, 0.3” C.A,, D.P. Right...... o4
Display, Red, 51" C.A. =1 Overflow, 2 Digit....... 49
Display, Red, .51" C.C. =1 Overflow, 2 Digit....... 49
Display, Red, .51” C.A. D.P. Right, 2 Digit ......... 49
Display, Red, 51" C.C., D.P. Right, 2 Digit......... 49

Display, Red, 63" C.A. £1 Overflow
Display, Red, 63" C.A., D.P. Left .....
Display, Red, 63" C.C., £1 Overflow .
Display, Red, 63" C.C.,D.P. Left .....

Display, Red, .112", Intelligent, 4 Digit ............
Display, Red, .160", Intelligent, 4 Digit .. ..
Display, Red, .160", Intelligent, 4 Digit .. .
Red, .160", Intelligent, 4 Digit ....................
Display, Red, .225", Intelligent, 4 Digit ............
Display, Red, .225", Intelligent, 4 Digit .. ..
Display, Red, 22 SEG. Intelligent, 4 Digit

* Not recommended for new design—phasing out.
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Part
Number

DL-3400
DL-3401
DL-3403
DL-3405
DL-3406

DL-4770
DL-5735

DL-7730
DL-7731
DL-7734
DL-7740

DL-7750S
DL-7751S8
DL-7756S
DL-7760S

DLG-7670S8
DLG-7671S
DLG-7673S
DLG-7676S

DLO-524
DLO-527
DLO-528

DLO-3900
DLO-3901
DLO-3903
DLO-3905
DLO-3906

DLO-4770

DLO-7610
DLO-7611
DLO-7613
DLO-7614

DLO-7650S
DLO-7651S
DLO-76538
DLO-7656S

DLY-7660S
DLY-7661S
DLY-7663S
DLY-7666S

FRL-2000
FRL-4403

GBG-1000

GL-56
GL-211
GL-4484
GL-4850
GL-4950

HD 1075G
HD 10750
HD 1075R
HD 1075Y

HD 1077G
HD 10770
HD 1077R
HD 1077Y

HD 1105G
HD 11050
HD 1105R
HD 1105Y

HD 1106G
HD 11060
HD 1106R
HD 1108Y

HD 1107G
HD 11070
HD 1107R
HD 1107Y

Description

Display, Red, .80" C.A., D.P. Left ...
Display, Red, .80" C.A., D.P. Right .
Display, Red, .80" C.C., D.P. Left ..
Display, Red, .80” C.A., D.P. Left
Display, Red, .80” +1 Overflow.. ..

Display, Red, .27"C.C. MPX, 4 Digit...............
Display, Red, 69" 5 x 7 Dot Matrix .

Display, Red, .30" C.A., D.P. Left
Display, Red, .30” C.A., D.P. Right.
Display, Red, 30" C.C., D.P. Right.
Display, Red, .30” C.C., D.P. Right. .

Display, Red, 43" C.A, D.P. Left ...
Display, Red, .43" C.A,, D.P. Right .
Display, Red, 43" Univ. £1 Overflow .
Display, Red, 43" C.C., D.P. Right..

Display, Green, 43" C.A,, D.P. Left .31
Display, Green, 43" CiA,, D.P. Righ .31
Display, Green, 43" C.C., D.P. Right. . .31

Display, Green, 43" Univ. +1 Overflow ........... 31

Display, Hi. Eff. Red, .50 C.C. =1 Overflow .......
Display, Hi. Eff. Red, .50” C.A., D.P. Right ... ..
Display, Hi. Eff. Red, 50" C.C., D.P.Right.........

Display, Hi. Eff. Red, 8" CA.D.P. Left ............ 39
Display, Hi. Eff. Red, .8" C.A. D.P. Right. .
Display, Hi. Eff. Red, .8” C.C. D.P. Right.

Display, Hi. Eff. Red, .8” C.C.D.P. Left.... .. 39
Display, Hi. Eff. Red, .8” Univ. =1 Overflow........ 39
Display, Hi. Eff. Red, .27" C.C. MPX, 4 Digit ....... 23

Display, Hi. Eff. Red, 30" C.A.D.P. Left ........... 25
Display, Hi. Eff. Red, 30" C.A. D.P. Right. . .

Display, Hi. Eff. Red, 30" C.C. D.P. Right .
Display, Hi. Eff. Red, .30" C.C. D.P. Right ...

Display, Hi. Eff. Red, 43" C.A., D.P. Left ..
Display, Hi. Eff. Red, 43" C.A., D.P. Right ...
Display, Hi. Eff. Red, 43" C.C., D.P. Right ... ..
Display, Hi. Eff. Red, 43" Univ. =1 Overflow....... 31

Display, Yellow, 43" C A, DP. Left...............
Display, Yellow, .43” C.A., D.P. Right . ..
Display, Yellow, .43” C.C.,D.P.Right .............

Display, Yellow, .43"” Univ. =1 Overflow ........... 31

Lamp, Red, T1%, Flashing ...
Lamp, Red, T1%, Flashing

Display, Green, 10 Element Bar Graph............. 63
Lamp, Green, Min. Axial........................ 172
Lamp, Green, T1, .8 mcd, 20 mA . 163
Lamp, Green, T1, No Min. med. .. ... 163
Lamp, Green, T1%,NoMin.mecd ................ 115
Lamp, Green, T1%,1.0mcd, 20 mA.............. 115

Display, Green, .28, CA, D.P.Right ..............
Display, Hi. Eff. Red, .28, C.A., D.P. Right . .

Display, Red, .28, C.A, D.P. Right ........ ..
Display, Yellow, .28, C.A., D.P.Right ..............

Display, Green, .28, CC.,D.P.Right .............. 19
Display, Hi, Eff. Red, .28, C.C., D.P. Right .
Display, Red, .28, C.C., D.P. Right ....
Display, Yellow, .28, C.C., D.P. Right ..

Display, Green, .39, C.A,, D.P. Right .27
Display, Hi. Eff. Red. .39, C.A,, D.P. Right . .27
Display, Red, .39, C.A., D.P. Right .27
Display, Yellow .39, C.A,, D.P.Right .............. 27

Display, Green, .39, =1 Overflow

Display, Hi. Eff. Red, .39, £1 Overflow .27
Display, Red, .39, +1 Overflow ... .27
Display, Yellow .39, +1 Overflow . .27
Display, Green .39” C.C., D.P. Right ... 27
Display, Hi. Eff. Red, .39” C.C., D.P. Right . .27
Display, Red, .39” C.C., D.P. Right.... .27
Display, Yellow, .39” C.C., D.P. Right . .27



Part
Number

HD 1108G
HD 11080
HD 1108R
HD 1108Y

HD 1131G
HD 11310
HD 1131R
HD 1131Y

HD 1132G
HD 11320
HD 1132R
HD 1132Y

HD 1133G
HD 11330
HD 1133R
HD 1133Y

HD 1134G
HD 11340
HD 1134R
HD 1134Y

HD 14101G
HD 14101R
H11AA1

IDA-2416-16
IDA-2416-32

IL-1
IL-5
IL-12
IL-74

IL-100
iL-101
IL-201
IL-202

1L-203
1L-250
IL-501
IL-505
IL-512

1L-530
1L-555

1LA 30
ILA 55
ILCA2-30
ILCA2-55

ILCTé
IiLD-1
ILD74

ILD-506

iLQ-1
ILQ74

IRL-60

LD 30-1
LD 30-2
LD 30-3
LD 30A
LD 30C

LD 32-1
LD 32-2
LD 32C

LD 36-1
LD 36-2
LD 36A
LD 36C

LD 37-1
LD37-2
LD 37A
LD37C

Description

Display, Green, .39" +1 Overflow ................ 27
Display, Hi. Eff. Red, .39” +1 Overflow .. N

Display, Red, .39" +1 Overflow....... ..
Display, Yellow, 39" =1 Overflow ................ 27

Display, Green, .53” C.A.,D.P.Right.............. 35
Display, Hi. Eff. Red, .53” C.A., D.P. Right .
Display, Red, 53" C.A,, D.P.Right........
Display, Yellow, .53" C.A., D.P. Right .

Display, Green, .53" 1 Overflow ............
Display, Hi. Eff. Red, .53" +1 Overflow
Display, Red, .53" £1 Overflow....... .
Display, Yellow, .53" £1 Overflow ................

Display, Green, .53” C.C., D.P.Right.............. 35
Display, Hi. Eff. Red, .53" C.C., D.P. Right . ..
Display, Red, 53" C.C., D.P.Right........ .. 35
Display, Yellow, .53" C.C., D.P. Right ...

Display, Green, 53" +1 Overflow ......
Display, Hi. Eff. Red, .53" +1 Overflow
Display, Red, .53" 1 Overflow....... .
Display, Yellow, .53" £1 Overflow ................

Display, 39" CA. 14SEG ..........c.cevevernn. 55
Display, 39" CA.14SEG .............c...en.... 55
Isolator, AC Input, 20% Ctr, 4000V (TYP) ........ 243

Inteltigent Display Assembly, 16 Char. .. .
Intelligent Display Assembly, 32 Char. ............

Isolator, Sngl.,20% Ctr, 2500 V..................
Isolator, Sngl., 50% Ctr. 2500 V... ..

Isolator, Sngl., 10% Ctr, 1000 V. .. ..
Isolator, Sngl., 12.5% Ctr. 1500V ................

Isolator, Sngl., Hi-Speed, 65 ns .................
Isolator, Sngl., Hi-Speed, 100 ns .
Isolator, Sngl., 75% Ctr, 5000 V. .. ..
Isolator, Sngl., 125% Ctr, 5000V ................

Isolator, Sngl., 225% Ctr, 5000V ................

Isolator, Bidirectional, 50% CTR, 5000 V ... 245
Isolator, Sngl., 20% Ctr, 5000 V......... ... 223
Isolator, Sngl., 50% Ctr, 5000 V. .. ... 228
Isolator, Sngl., 10% Ctr,5000 V. ................. 223
Isolator, Sngl., 100% Ctr, 5000V ................ 241
Isolator, Sngl., 100% Ctr, 5000V ................ 241
Isolator, Sngl., 100% Ctr, 1500VDC ............. 237
Isolator, Sngl., 100% Ctr, 1500 VD C .. 237
Isolator, Sngl., 100% Ctr, 1500 VD C .. 239
Isolator, Sngl., 100% Ctr, 1500 VD C .. 239
Isolator, Dual, 20% Ctr, 1500 V ...... 255
Isolator, Dual, 20% Ctr, 2500V ..... ... 209
Isolator, Dual, 12.5% Ctr, 1500V ................ 217
Isolator, Dual 20% Ctr, 5000V .................. 258
Isolator, Quad, 20% Ctr, 2500V ................. 209
Isolator, Quad, 12.5% Ctr, 1500 V................ 217
Emitter, Infrared, Miniature, Wide Beam ......... 289

Lamp, Red, T1,1.0mecd, 20mA .................
Lamp, Red, T1,2.0 mcd, 20 mA ..
Lamp, Red, T1,3.2 mcd, 20 mA ..
Lamp, Red, T1, .3 mcd, 20 mA ... ..
Lamp, Red, T1,1.0mcd, 20 mA .................

Lamp, Hi. Eff. Red, T1,12mcd, 10mA ..........
Lamp, Hi. Eff. Red, T1,2.0 mcd, 10 mA ... ..
Lamp, Hi. Eff. Red, T1,25 med, 10mA .......... 149

Lamp, Yellow, T11.0med, 10 mA ...............
Lamp, Yellow, T1 1.6 mcd, 10 mA ..
Lamp, Yellow, T1 .6 mcd, 10 mA. ... ..
Lamp, Yellow, T120mcd, 1T0mA ...............

Lamp, Green, T1,20mcd, 20mA ...............
Lamp, Green, T1,3.2 mcd, 20 mA ..
Lamp, Green, T1, 5 mcd, 20 mA ... .
Lamp, Green, T1,40mcd, 20 mA ...............
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Part
Number

LD 41-1
LD 41-2
LD41A
LD 50-1
LD 50-2
LD 50A

LD 52-1
LD 52-2
LD 52C
LD 52CA

LD 56-1
LD 56-2
LD 56A
LD 56C
LD 56CA

LD 57-1
LD 57-2
LD57A
LD57C
LD 57CA

LD 80-1
LD 80-2
LD 80A

LD 82-1
LD 82-2
LD 82A

LD 86-1
LD 86-2
LD 86A

LD 871
LD 87-2
LD 87A

LD 100-3s
LD 100-3t
LD 100-4s
LD 100-4t
LD 100-5s
LD 100-5t

LD 110-2s
LD 110-2t
LD 110-3s
LD 110-3t
LD 110-4s
LD 110-4t

LD 111-2s
LD 111-2t
LD 111-3s
LD 111-3t
LD 1114s
LD 111-4t

LD 112-2s
LD 112-2t
LD 112-3s
LD 112-3t
LD 112-4s
LD 112-4t

LD 121
LD 161
LD 171

LD 242-1
LD 242-2
LD 2423
LD 260

LD 2614
LD 261-5
LD 2616
LD 262
LD 263

Description

Lamp, Red, T1%, 1.0 mcd, 20 mA
Lamp, Red, T1%, 2.0 mcd, 20 mA. .
Lamp, Red, T1%, .3 mcd, 20 mA ...
Lamp, Red, T1%, 2.0 mcd, 20 mA . .
Lamp, Red, T1%, 3.2 mcd, 20 mA ..
Lamp, Red, T1%, 1.0 mcd, 20 mA

Lamp, Hi. Eff. Red, T1%,12mcd, 10mA.......... 99
Lamp, Hi. Eff. Red, T1%, 20 mecd, 10 mA . .. ..

Lamp, Hi. Eff. Red, T1%, 15 mcd, 10 mA ...
Lamp, Hi. Eff. Red, T1%,9.0 mcd, 10 mA.......... 99

Lamp, Yellow, T1%, 1.0 mcd, 10 mA
Lamp, Yellow, T1%, 1.6 mcd, 10 mA .
Lamp, Yellow, T1%, .6 mecd, 10 mA ..
Lamp, Yellow, T1%, 10 mecd, 10 mA ..
Lamp, Yellow, T1%, 6.0 mcd, 10 mA .

Lamp, Green, T1%, 2.0 mcd, 20 mA. .
Lamp, Green, T1%, 3.2 mcd, 20 mA. .
Lamp, Green, T1%, 6 mcd, 20 mA. ..
Lamp, Green, T1%, 20 mcd, 20 mA ..
Lamp, Green, T1%, 12 mcd, 20 mA

Lamp, Red, T1%, Rect. 1.0 mcd, 20 mA .......... 127
Lamp, Red, T1%, Rect. 1.6 mcd, 20 mA .. ..o 127
Lamp, Red, T1%, Rect. 6 mcd,20mA ........... 127

Lamp, Hi. Eff. Red, T1%, Rect. 1.0 mcd, 20 mA. ... 127
Lamp, Hi. Eff. Red, T1%, Rect. 1.6 mcd, 20 mA. ... 127
Lamp, Hi. Eff. Red, T1%, Rect. 6 mcd,20 mA. ... 127

Lamp, Yellow, T1%, Rect. 1.0 mcd, 20 mA ........
Lamp, Yellow, T1%, Rect. 1.6 mcd, 20 mA .. ..
Lamp, Yellow, T1%, Rect. .6 mcd,20mA .........

Lamp, Green, T1%, Rect. 1.0 mcd, 20 mA ........ 127
Lamp, Green, T1%, Rect. 1.6 med, 20 mA ........ 127
Lamp, Green, T1%, Rect. 6 mcd, 20 mA ......... 127
Lamp, T1%, 2 Color, Red & Green, 1.0 med ...... 193

Lamp, T1%, 2 Color, Red & Green, 1.0 mcd ..
Lamp, T1%, 2 Color, Red & Green, 1.6 med ..
Lamp, T1%, 2 Color, Red & Green, 1.6 med ..
Lamp, T1%, 2 Color, Red & Green, 2.5 mcd ..
Lamp, T1%, 2 Color, Red & Green, 2.5 med ..

. 193

Lamp, Rect. 2 Color, Red & Green, .63 mcd
Lamp, Rect. 2 Color, Red & Green, .63 mcd .
Lamp, Rect. 2 Color, Red & Green, 1.0 med .
Lamp, Rect. 2 Color, Red & Green, 1.0 mcd
Lamp, Rect. 2 Color, Red & Green, 1.6 mcd
Lamp, Rect. 2 Color, Red & Green, 1.6 mcd

Lamp, Sq., 2 Color, Red & Green, .63 mcd
Lamp, Sq., 2 Color, Red & Green, .63 med .
Lamp, Sq., 2 Color, Red & Green, 1.0 mcd .
Lamp, Sq., 2 Color, Red & Green, 1.0 mcd .
Lamp, Sq., 2 Color, Red & Green, 1.6 med .
Lamp, Sq., 2 Color, Red & Green, 1.6 mcd

Lamp, Trg., 2 Color, Red & Green, .63 mcd. .
Lamp, Trg., 2 Color, Red & Green, .63 mcd. .
Lamp, Trg., 2 Color, Red & Green, 1.0 mcd. .
Lamp, Trg., 2 Color, Red & Green, 1.0 med. .
Lamp, Trg., 2 Color, Red & Green, 1.6 mcd. .
Lamp, Trg., 2 Color, Red & Green, 1.6 mcd

Lamp, Red, Ultra Min, 5 med, 10mA ............
Lamp, Yellow, Uitra Min, .4 mcd, 10 mA.. .
Lamp, Green, Ultra Min, 6 med, 10mA ..........

Emitter, Infrared, Mod T0-18, 60°, 2.5 mW
Emitter, Infrared, Mod T0-18, 60°, 4.0 mW..
Emitter, Infrared, Mod T0-18, 60°, 6.3 mW
Emitter, Infrared, Array, 10 Diode

Emitter, Infrared, Min Radial, 30°, 2.0 mW........ 293
Emitter, Infrared, Min Radial, 30°,32 mW .. . 293
Emitter, Infrared, Min Radial, 30°, 5.0 mW . 293
Emitter, Infrared, Array, 2 Diode. . ... . 293
Emitter, Infrared, Array, 3 Diode . 293




ALPHANUMERIC INDEX (con’t)

Part . Part
Number Description Page Number
LD 264 Emitter, Infrared, Array, 4 Diode. . ... el . 293 RL-4480
LD 265 Emitter, infrared, Array, 5 Diode RL-4480-1
LD 266 Emitter, Infrared, Array, 6 Diode .. RL-4480-2
LD 267 Emitter, Infrared, Array, 7 Diode. . .:293 RL-4480-5
LD 268 Emitter, Infrared, Array, 8 Diode. . .. 298 RL-4484
LD 269 Emitter, Infrared, Array, 9 Diode...... .. 298 . RL-4850
LD 271 Emitter, infrared, Mod T1%, 25°, 10 mW. .. 277 ¢ RL-5053-1
LD 271A Emitter, T1%,25°, 7 mW .. .77 RL-5053-2
LD 271H Emitter, T1%, 25°, 16 mW . -iag RL-5053-3
LD 273 Emitter, Two Fold Intensity, 25°, 30 mW. .. . 287 RL-5053A
LD 460 Lamp, Red, Array, 10 Diode............ .... 173 RL-5054-1
LD 461 Lamp, Red, Single, Diode .. RL-5054-2
LD 462 Lamp, Red; Array, 2 Diode Y
LD 463 Lamp, Red, Array, 3 Diode B gtg_gg?
LD 464 Lamp, Red, Array, 4 Diode. . . 173 RLC-210
LD 466 Lamp, Red, Array, 6 Diode ... 173 RLT1
LD 468 Lamp, Red, Array, 8 Diode .. 173
LD 469 Lamp, Red, Array, 9 Diode. . . 178 SFH 100
LD 470 Lamp, Green, Array, 10 Diode ... 175 SFH 200
LD 471 Lamp, Green, Single, Diode . .. 175 SFH 202
LD 473 Lamp, Green, Array, 3 Diode . .. 175 SFH 203
LD 474 Lamp, Green, Array, 4 Diode . . 175 SFH 204
LD 476 Lamp, Green, Array, 6 Diode. .. 175 SFH 205
LD 477 Lamp, Green, Array, 7 Diode . .. 175 SFH 206
LD 478 Lamp, Green, Array, 8 Diode . .. 175 SFH 206K
LD 479 Lamp, Green, Array, 9 Diode . 175 SFH 305-2
LD 480 Lamp, Yellow, Array, 10 Diode . .77 SFH 305-3
LD 481 Lamp, Yellow, Single Diode. . .. L AT7 SFH 309
LD 484 Lamp, Yellow, Array, 4 Diode 177 SFH 400-1
LD 486 Lamp, Yellow, Array, 6 Diode ................... 177 2E: :gg:g
LD 488 Lamp, Yellow, Array,8 Diode ................... 177
. SFH 401-1
LD 602-2 Lamp, Hi. Eff. Red, Arrow .63 mcd . 143 SFH 401-2
LD 602-3 Lamp, Hi. Eff. Red, Arrow 1.0 mcd. . .. 143 SFH 401-3
LD 602-4 Lamp, Hi. Eff. Red, Arrow 1.6 mcd . 143
SFH 402-1
LD 606-2 Lamp, Yellow, Arrow 63 med ..............0..... 143 SFH 402-2
LD 606-3 Lamp, Yellow, Arrow 1.0 med .. .. 143 SFH 402-3
LD 606-4 Lamp, Yellow, Arrow 1.6 mcd . 143
SFH 404
LD 607-2 Lamp, Green, Arrow .63 mcd 143
LD607-3  Lamp, Green, Arrow 1.0 mcd 143 EE: jgg‘;
LD 607-4 Lamp, Green, Arrow 1.6 med - 143 SFH 405-3
LPT-100 Phototransistor, Ceramic, 30°, .2 mA v SFH 405-4
LPT-100A  Phototransistor, Ceramic, 30°, 1.0 mA .. .. 347 SFH 407-1
LPT-1008B Phototransistor, Ceramic, 30°, 1.3 mA .. .. 347 SFH 407-2
LPT-110 Phototransistor, Ceramic, 30°, 2 mA . .. 347 SFH 407-3
LPT-110A  Phototransistor, Ceramic, 30°, 6 mA . .. 347
LPT-1108 Phototransistor, Ceramic, 30°, .8 mA . 347 SFH 409
OBG-1000  Display, Orange, 10 Element Bar Graph...... .... 63 SFH 500
* OL-30-3 . Lamp, Orange, T1%,3.0mcd, 20 mA ............ 111 SFH 600-0
+* OL-30-6 Lamp, Orange, T1%, 6.0 mcd, 20 mA . o111 SFH 600-1
* OL-31-2 Lamp, Orange, T1, 1.5 mcd, 20 mA . .. 159 SFH 600-2
*OL-314 Lamp, Orange, T1,40mcd, 20 mA .............. 159 SFH 600-3
RBG-1000  Display, Red, 10 Element Bar Graph .............. 63 SFH 601-1
SFH 601-2
*RL-2 Lamp, Red, Compact, Diffused.................. 17 SFH 601-3
SFH 601-4
RL-50 Lamp, Red, Sub. Min, Water, Clear . .. 167
RL-50-01  Lamp, Red, Sub. Min, Red, Diffused .. 167 SFH 900
RL-50-02 Lamp, Red, Sub. Min, Red, Clear ... .. 167 TP 60
RL-54 Lamp, Red, Sub. Min, .2 mcd ..., 169 TP 61
RL-55 Lamp, Red, Sub. Min,20 med, 20 mA ........... 170
RL-55-5 Lamp, Red; Sub. Min, 0.8 mcd, 20 mA ........... 170 YBG-1000
RL-209A Lamp, Red, T1, 050" Leads, .5 mcd ... 157 YL-56
RL-209-1 Lamp, Red, T1, .050" Leads, 1.0 mcd . .. 157 YL-212
RL-209-2 Lamp, Red, T1, .050" Leads, 2.0 mcd . .. 187 YL-4484
RL-2000 Lamp, Red, T1%, 1.6 mcd, 20 mA.... ... 105 YL-4550
RL-4403 Lamp, Red, T1%,08 mecd, 20 mA................ 105 YL-4850

* Not recommended for new design—phasing out:
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Description Page

Lamp, Red, T1, .100 Leads, *.3 mcd
Lamp, Red, T1, .100 Leads, 1.0'mcd .
Lamp, Red, T1, .100 Leads, 2.0 mcd ... 155
Lamp, Red, T1, .100 Leads, No Min mcd . 155
Lamp, Red, T1, .050 Leads, NoMinmcd ......... 157

Lamp, Red, T1%, No Min mcd.... . . 105
Lamp, Red, T1%, 1.0 mcd, 20 mA . 107
Lamp, Red, T1%, 1.6 mcd, 20 mA. 107
Lamp, Red, T1%; 2.5 mcd, 20 mA . 107
Lamp, Red, T1%, 0.3 mcd, 20 mA 107

Lamp, Red, T1%, 1.0 med, 10 mA ..
Lamp, Red, T1%, 2.0 mcd, 10 mA ..

Lamp, Red, T1%, Co'ﬁstant Current 20 mA .

. 155
155

Lamp, Red, T1%, Constant Current 10 mA . 189
Lamp, Red, T1, Constant Current10mA ......... 191
Lamp, Red, T1, Flangeless, Diffused . ........... 165
Photodiode, 180 NA ...........ccuerirrnenn... 327

Photodiode. 20 nA, 1.0 uS
Photodiode, 10 nA, 5nS .
Photodiode, 7.5 nA, 1.0 S

Photodiode, .11 nA, 4 4S
Photodiode, 50 uA, 50 nS
Photodiode, 50 uA, 50 nS
Photodiode, 70 nA, 50 nS. .

Photoxtr, Miniature, 16°, 1.0 mA .
Photoxtr, Miniature, 16°; 1.6 mA
Photoxtr, T1,1 mA ..

Emitter, Infrared, TO-18, 6°, 12.56 mW
Emitter, Infrared, TO-18, 6°, 20 mW. 27
Emitter, Infrared, TO-18,6°, 32 mW. . 2m

Emitter, Infrared, TO-18, 15°, 6.3 W 267
Emitter, Infrared, TO-18, 15°, 10 mW. 267
Emitter, Infrared, TO-18, 15°, 16 mW.. 267

Emitter, Infrared, TO-18, 40°; 1.6 mW 275
Emitter, Infrared, TO-18, 40°, 25 mwW 275
Emitter, Infrared, TO-18,40°,40mW ............ 275

Emitter, Infrared, TO-18, 60°, 100;HW§ ........... 283

Emitter, Infrared, TO-18, 16°, 1.0 mW 291
Emitter, Infrared, TO-18, 16°, 1.6 mW .. 291
Emitter, Infrared, TO-18, 16°, 25 mW .. 201
Emitter, Infrared, TO-18, 16°, 4.0 mW 291

Emitter, Infrared, TO-46, 3 mW .
Emitter, Infrared, TO-46, .63 mW .
Emitter, Infrared, TO-46, 1.0 mW

Emitter, Infrared, T1, 30°, 7 mW
Photoxtr, TO-18, 700 A . ... ...ivr i

Isolator, Sngl., 40% Ctr, 2800V ..
Isolator, Sngl., 63% Ctr, 2800V ..
Isolator, Sngl., 100% Ctr, 2800 V ..
Isolator, Sngl., 160% Ctr, 2800 V ..

Isolator, Sngl., 40% Ctr, 5300 V ..
Isolator, Sngl., 63% Ctr, 5300 V
Isolator, Sngl., 100% Ctr, 5300 V ..
Isolator, Sngl., 160% Ctr, 5300 V.

Reflection Emitter/Sensor .

PhotoVoltaic Cell, 1.0 uA ..
PhotoVoitaic Cell, 1.0 A

Display, Yellow, 10.Element Bar Graph............ 63

329

309

339
333
335
337

361
361
342

27

285

Lamp, Yellow, Sub Min. Axial ....... e 172
Lamp, Yellow, T1, 1.0 mcd, 10 mA
Lamp, Yellow, T1, No Min. med ... 161
Lamp, Yellow, T1%, 1.0 mcd, 10 mA . 13
Lamp, Yellow, T1%, NoMin.med................ 113




LED NUMERIC DISPLAYS

Pack- Char- Luminous Intensity
age Part acter per segment
Type Package Outline Number | Height Description Polarity| Color Typly Ig(mA) |[PAGE
HD1075R 7 seg. D.P. right | C.A.
Compast HD1077R 7seg DPright | CC._ | o0 | 800wed 20
Digit HD10750 7 seg. D.P. right | C.A. | Hi. Eff.
Encap. m‘ HD10770 |, [7seg DPright | C.C. |Red | '%00%cd 15 19
sulat HD1075Y » | 7seg. DP.right | C.A.
{Filled AD1077Y | 22 [T seq. DP right | C.C. | To'ow | 900mwed 15
tor) HD1075G 7 seg. D.P. right | C.A.
HD1077G 7seg. DF right | C.C. | Coreen | 1000ued 15
Compact DL-4770 7seg. DP.right [ C.C. |Red 180cd 10
Four
Digit
% BAEAE — -
sulated A Ad A A .28
(Filled
Reflec- Hi. Eff
tor) DLO-4770 7 seg. D.P.right | C.C. =11 400ucd 10
Red
HD1105R 7seg. DPright | .
HD1106R +1 overflow o
HD1107R 7 seg. DP.right | o Red 1000pucd 25
HD1108R +1 overflow e
(s:_om|pact HD11050 7 seg. D.P. right CA
ingle HD11060 +1 overflow | Hi. Eff.
it I HD11070 7 seg. D.P. right Red 1000ucd 15
ncap 10mm c.C.
sulated ' HD11080 | o | £1 overflow 27
(Filled — HD1105Y | ° 7 seg. D.P. right CA
f(‘;f)'“' HD1106Y 1 overflow " 1o oooucd 15
HD1107Y 7 seg. DP right | w s
HD1108Y +1 overflow o
HD1105G 7 seg. D.P. right CA
HD1106G +1 overflow o
HD1107G 7seg. DP right | o Green | 1000ucd 15
HD1108G +1 overflow T
DL-7750S 7 seg. D.P. left CA
DL-77518 7 seg. D.P. right o
DL.7756S +1 overflow UNiv. | ed 400ucd 20
DL-7760S 7 seg. D.P. right | C.C.
Sing! DLO-7650S 7 seg. D.P. left CA
Digt — DLO-7651S 7seg DPright | " |Hi.Eff.| 100004 20
Encap- [l DLO-7653S 7 seg. D.P. right | C.C. Red
suIAated [ DLO-7656S| 11mm| +1 overflow UNIV. 1
(Filled r DLY-76605| 43" [7seg DPleft | o . 3
etlec- - AL
DLY-7661S 7 seg. D.P. right
(| g g
tor) DLY-7663S Tseg DP right | C.C. | Ye!low | 1500ued 20
DLY-7666S +1 overflow UNIV.
DLG-7670S 7 seg. D.P. left CA
DLG-7671S 7 seg. D.P. right o
DLG-76735 7seq. DP right | C.C. | oreen | B40mwed 20
DLG-7676S +1 overflow UNIV.
HD1131R 7seg. DP right |
HD1132R +1 overflow o
HD1133R 7 seg. DP.right | . - Red 1400pcd 35
HD1134R +1 overflow o
HD11310 7 seg. D.P. right CA
Single HD11320 +1 overflow " | Hi. Eff. 1400ucd 20
Digit L ’ HD11330 7seg DPright | - |Red M
Encap, g | HD11340 | 135 [ 21 overflow e 35
(Filled _L HD1131Y | 53" | 7seg. DR right [ .
Reflec- HD1132Y +1 overflow o
tor) HD1133Y 7 seg. DR right | Yellow | 1300ucd 20
HD1134Y +1 overflow o
HD1131G 7 seg. D.P. right CA
HD1132G +1 overflow o
HD1133G 7 seg. P right | ¢ ¢ Green | 1400uced 20
HD1134G +1 overflow e
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LED NUMERIC DISPLAYS

Pack- Char- Luminous Intensity
age Part acter per segment
Type Package Outline Number Height| Description Polarity| Colot | Typly - Ig(mA) Page
DL-3400 7 seg. D.P. left CA
DL-3401 7 seg. D.P. left o
N DL-3403 20mm | 7 seg. D.P. left Red 900ucd 20
?;i;?,'e L3405 | 8" [7seq DPieft | OO
Encap- 1 ' DL-3406 +1 overflow UNIV.
sulated — 39
(Filled [] DLO-3900 75eg. DP.left |
Reflec- ool b o DLO-3901 7 seg. D.P. left o
tor) DLO-3903 | 20™™ 7 5o, D.P. lef Hi. Ef
X 8" seg. D.P. left cc. R;.dE f. 2000ucd 20
DLO-3905 7 seg. D.P. left
DLO-3906 +1 overflow UNIV.
41
*DL-701 +1 overflow C.A.
*DL-702 7.§mm 7 seg. D.P. lt_aft cc. 43 :
*DL-704 3 7 seg. D.P. right Red 300ucd 10
*DL-707 7 seg. D.P. left CA
*DL-707R 7seg. D.P.right | 41
Single
Digit
Light
Pipe
*DL-746 +1 overflow
) “DL747 | 18mM [Teeg 0P 1ait | O
— 63" Red' 700ucd 20 45
' ’ o *DL-749 +1 overflow cc :
*DL-750 7 seg. D.P. left e
Two - *DL-721 C.A.
Digit _'_I ) Ij l—l DL 13mm +1 overflow o
Light A AR 51 ———Red | 400ucd 20 49
Pipe - "0 ‘am’e *DL-727 7 DP. right C.A.
seg. D.P. n
*DL728 0 .
*DL-524 +1 overflow c.C.
) —
Two ¥ *DL-527 i C.A. Red 400ucd 20
Digit ?l ’,—l /—,’ ";—’ SOLE28 ‘5%,?"‘"‘ 7 s0g. D.P. right |-
Air Re- . Yo -’. ) i 51
flect: *DLO-524 +1 fl C.C.
ector 52 =1 overflow - |hi g#t. | 1200ucd 20
*DLO-527 7 D.P. right C.A. Red
eg. U.F.
*DLO-528 58 e
DEE
Multi DL-330M | 2.8mm| 7 seg. 3 Digit
Digit A1 igi
Magni- ,_:;_ a pL3aom | 17 [7seg.4Digit |cc.  |Red 1500ucd 5 53
fied DL-430M 7 seg. 3 Digit | MULTI-
Mono- 3.8mm = PLEX
lithic DL440M | 18" 7 seg. 2 Digit

*NOT RECOMMENDED FOR NEW DESIGN—PHASING OUT
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LED ALPHANUMERIC DISPLAYS

Pack- Char- Luminous Intensity
age Part acter per segment
Type Package Outline Number Height | Description Polarity |Color Typ ly 1g(mA) Page
HD14101R | 10mm |14 seg. D.P. right CA Red 850ucd 25 55
Single HD14101G| .39 |14 seg. D.P. right " |Green | 1000ucd 15
Char.
Encap-
(Filled
Reflec-
tor) )
oY
DL-5735 17.5mm{5 x 7 dot matrix | MULT. |Red 200ucd 20 61
D 69"
4
Single o ©0aooa o
Char. o 535080 DL-57 9mm |5 x 7 dot matrix |MULT. |Red 400ucd 10 57
Hybrid o 8088 o 35"
. mo@aaa |
[EEEEEEEEEE
4 Char, % DL-416 4mm |16 seg., 4 digit |MULT. |Red 200ucd 5 59
Magnified 16"
Mono-
lithic
AAGARAGEARE
10 Ele- RBG-1000 Separ- [1ed | 500ued 20
ment En- ately -
capsulated 0BG-1000 3.8mm |10 element address- g'e‘deff' 2500pcd 20
(Filled U |] I] [| n I] U ﬂ [] |] 18" |bar graph able 63
Reflector) YBG-1000 anode (Yellow| 2000ucd 20
Linear and
Display GBG-1000 CathodeGreen 2000ucd 20
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litronix

A Siemens Company

HD 1075R,HD 1077 R

RED

HD 1075 O, HD 1077 O

HIGH EFFICIENCY RED

HD 1075Y,HD 1077Y

YELLOW

HD 1075 G,HD 1077 G

GREEN

0.28 INCH (7mm) SEVEN SEGMENT NUMERIC DISPLAY

in inches (mm)

Package Dim
.295t008
(7.5 +0,2)
.390.008
(9.9t0,2)

| L,

.100

(2,54)1
3 PLACES
l -’ ——

{___f ’
——

L

'

.236-004 .358.020

(6,.0-01) 9,1£0,5)
J .378+.020
(9.6+0.5)

f I dé‘;)j

39—

I
L- 020

10,5

FEATURES

Wide Viewing

Rugged Encapsulated Package
0.28 Inch (7 mm) Digit Height
Choice of Colors

Common Anode or Common Cathode

Intensity Coded for Display Uniformity

Specifications are subject to change without notice.

DESCRIPTION

The 0.28 inch (7 mm) Digit Height Series of
HD1075/1077 Seven Segment Displays

offers the choice of common anode or common
cathode with right hand decimal point.

These displays have good viewing and can be used in
electronic instruments, point-of-sale systems, clocks, and
other general industrial and consumer applications. All
displays have a light grey face.

Contrast enhancement filters are recommended for use
with all displays.

Product Color Description
HD1075 R Red Common Anode Right Decimal
HD1077 R Red Common Cathode Right Decimal
HD1075 0 High Efficiency Red Common Anode Right Decimal
HD1077 O High Efficiency Red Common Cathode Right Decimal
HD1075 Y Yellow Common Anode Right Decimal
HD1077 Y Yellow Common Cathode Right Decimal
HD1075 G Green Common Anode Right Decimal
HD1077 G Green Common Cathode Right Decimal
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MAXIMUM RATINGS

Power Dissipation (PerSegment) . . ... ... ... ..ttt nrnrnranens ¢ 40 mW
Operating Temperature . .. ..........oiee e rnnrnneennennennnes —35° to +85°C
Storage Temperature . . .. ... ..o vii et inetonsenraneeneennennnes -40° 10 +85°C
D.C. Forward Current per segment
HD1075 R, HD1077 R ... ... .t it ittt ittt oannaannns 20 mA
HD1075 0, HD1077 O, HD1075 G, HD1077 G, HD1075 Y, HD1077 Y . ... .. ... 15 mA
Peak Forward Current (t < 10 us)
HD1075 R, HD1077 R . ... .. ittt ittt ittt iin it 400 mA
HD1075 O, HD1077 O, HD1075 G, HD1077 G, HD1075 Y, HD1077 Y ... ..... 150 mA
Reverse VoItage . ...........iiiiiinieneneeneneinenenennnenaennnas 6V
Thermal Resistance (Junctionto Air) . .. . ..ottt i i n i i e e eaar e 170 K/W
Soldering Temperature (Less than 5 sec @ min distanceof2mm) ............... 230°C
Optoelectronic Characteristics @ 25°C
Parameter Min Typ Max Units Conditions
Luminous Intensity (Per Segment)
HD1075 R, HD1077 R 120 350 ued Ig=10mA
800 ued  Ip=20mA
HD1075 O, HD1077 O 90 260 pucd Ig=56mA
1000 ucd Ig=16mA
HD1075 Y, HD1077 Y 90 200 ucd Ig=5mA
900 ucd Ig=16mA
HD1075 G, HD1077 G 120 260 ucd Ig =6mA
1000 ucd Ig=15mA
Forward Voltage
HD1075 R, HD1077 R 16 20 \" Ig=10mA
HD1075 O, HD1077 O, HD1075 G, HD1077 G 19 24 Ig =6mA
HD1075 Y, HD1077 Y 19 24 \" lg=56mA
Reverse Current 0.01 10 HA VR =6V
Peak Emission Wavelength
HD1075 R, HD1077 R 665 nm
HD1075 O, HD1077 O 645 nm
HD1075 G, HD1077 G 560 nm
HD1075 Y, HD1077 Y 590 nm
Rise Time/Fall Time
HD1075 R, HD1077 R 5 ns
HD1075 O, HD1077 O, HD1075 Y, HD1077 Y 100 ns
HD1075 G, HD1077 G 50 ns
Capacitance
HD1075 R, HD1077 R 40 pf  Vg=0yf=1MHz
HD1075 O, HD1077 O 12 pf VR =0y f=1MHz
HD1075 G, HD1077 G 45 pf VR =0y f=1MHz
HD1075 Y, HD1077 Y 10 pf VR =0y f=1MHz
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TOP VIEW

HD1076

FUNCTION

CATHODE SEGMENT E
CATHODE SEGMENT D
COMMON ANODE
CATHODE SEGMENT C
CATHODE DECIMAL POINT
CATHODE SEGMENT B
CATHODE SEGMENT A
COMMON ANODE
CATHODE SEGMENT G
CATHODE SEGMENT F

HD1077

FUNCTION

ANODE SEGMENT E
ANODE SEGMENT D
COMMON CATHODE
ANODE SEGMENT C
ANODE DECIMAL POINT
ANODE SEGMENT B
ANODE SEGMENT A
COMMON CATHODE
ANODE SEGMENT G
ANODE SEGMENT F
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RADIATION CHARACTERISTICS

= ) RELATIVE SPECTRAL EMISSION Tt = 1)
30° 20° 10° ] ,Z’o
T
40° L 100
r § IT.l s v o / f\l
98 [ 80
- | N /
0 N}, o \
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04 AN 40 \
‘ | SN X /LN
7 X
o2 y 20 \

)
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litronix

A Siemens Company

DL-4770

RED

DLO-4770
HIGH EFFICIENCY RED
7-SEGMENT 4-DIGIT DISPLAY

FEATURES

0.28 Inch (7 mm) Digit Height
Rugged Encapsulated Package
Filled Reflector Construction
End Stackable Module

Intensity Coded for Display
Uniformity

® Right Hand Decimal

® Colon Included for Clock
Applications

DESCRIPTION

The DL-DLO-4770 is a 0.28 inch (7 mm)
four-digit display in a 0.39 x 1.26 inch

(10 mm x 32 mm) package. The units are
end stackable and offer a colon for time-
keeping and other operations. The DL/DLO-
4770 is designed to serve a wide variety of
industrial and consumer applications re-
quiring medium-sized digits in a very small
package.

Package Dimensions in Inches (mm)
10° TYP

47
DIGIT 1 F @ ,,kgﬁ.(“)
:

T Ky 17 I /: T
a4 tH H:H H
l 1 ﬂ:ﬂo ﬁ:ﬂoo ﬁn:”o ﬂ:l o
-
115? - | (:2’ 1.2
z @
© )_‘ [ PART NUMBER
f DL4770 INTENSITY CODE
40 L XX YYPTT - DATE CODE
(10.2) Pin Function
i 1 Digit 1 Cathode
Segment B Anode
(53) > “(bqg) S0. PINS 13 PLCS Segment C Anode

2
3
Pin Location & Function 4 Digit 2 and Lower
Colon Cathode
.55 30 10 10 30 40 55 5 Segment A Anode
(18). (78 (2.54).00(2 54) (7.6) (10.2) (14) 6 Segment D Anode
7 Decimal Point
ode
8 Digit 3 and Upper
Colon Cathode
9 Colon Anode
A 10 Segment F Anode
: . 11 Segment E Anode
Top View ¢ 12 Segment G Anode
13 Digit 4 Cathode

10
(2.54) 2 5 10
1 4 !6 18 11 112 13/
01 o 5 ¢

.05
(1.2n’
10

Maximum Ratings @ 25°C

Power Dissipation (package) . ................ 820 mW
Derate Linearly from25°C . ... ........... -13.7 mW/°C
Storage Temperature . . . . . .. ........... -20°C to +85°C
Operating Temperature . . . . ... ......... -20°C to +85°C
Continuous Forward Current
DL-4770 (persegment) . .. ................ 30 mA
DL-4770 (all segmentslit) . . . . ... ......... 12 mA/seg
DLO4770 (persegment) . . ... ............. 25 mA
DLO-4770 (all segments lit) . . . ... ... ...... 10 mA/seg
Peak Inverse Voltage
DLA770. . . .. e 3V
DLO-4770. . . . . . e e 3V
Opto-Electronic Characteristics Per Segment (@ 25°C)
Test
Parameter Min Typ Max Unit Condition
Luminous Intensity/Segment
(Digit Average) .
DL .08 .18 mcd =10 mA
DLO .25 .40 med Ig=10 mA
Forward Voltage
DL 20 V Ig=20mA
DLO 28 V Ig=20mA
Reverse Current
DL 100 pA Vp=3V
DLO 100 pA Vg=3V
Peak Emission Wavelength
DL 660 nm
DLO 630 nm

Specifications subject to change without notice.

23



24



litronix

A Siemens Company

DL-7730 Series

RED

DLO-7610 Series

HIGH EFFICIENCY RED

0.3 INCH SEVEN SEGMENT NUMERIC DISPLAY

PRELIMINARY

Physical Dimensions (inches)

Intensity Category

V Cauntry
of Origin —~

l‘—g—ﬂb-ﬁ*
o]
._g_{

FEATURES

Rugged Encapsulated Package

Filled Reflector Construction

Choice of Red or High Efficiency Red

Choice of Common Anode (Left or Right D.P.)
Common Cathode

DESCRIPTION

The DL-7730 and DLO-7610 Series are 0.3 inch

(7.62 mm) Red and High Efficiency Red LED displays.
Both series offer a choice of either common anode or
common cathode versions, right or left decimal point
as well as a polarity and overflow indicator.

o Sharp Clear 0.3 inch (7.62 mm) Character These displays were designed for viewing distances of

e Wide Viewing Angle up to 10 feet and can be used in instruments, point-of-

e Good “Off” Segment Contrast sale systems, clocks, and other general industrial and

¢ Intensity Coded for Display Uniformity consumer applications.

¢ Standard 0.3 inch Dual-Inline-Package Leads The DL-7734 and DLO-7614 are pin for pin compatible

on 0.1 centers with the DL-304 and DL-704.

These displays are painted to match the appearance of
an unlit segment in order to maximize contrast en-
hancement. Contrast enhancement filters are recom-
mended for use with all displays.

Part Number Color Description

DLO-7610 High Efficiency Red Common Anode Left Hand Decimal (14 pin pkg)

DLO-7611 High Efficiency Red Common Anode Right Hand Decimal (14 pin pkg)

DLO-7613 High Efficiency Red Common Cathode Right Hand Decimal (10 pin pkg)

DLO-7614 High Efficiency Red Common Cathode Right Hand Decimal (14 pin pkg)

DL-7730 Standard Red Common Anode Left Hand Decimal (14 pin pkg)

DL-7731 Standard Red Common Anode Right Hand Decimal (14 pin pkg)

DL-7734 Standard Red Common Cathode Right Hand Decimal (14 pin pkg) Specifications subject to change

DL-7740 Standard Red Common Cathode Right Hand Decimal (10 pin pkg) without notice.



-7610/-7730 -7613/-7740

1 "
DL-7730 and DLO-7610 Series
2 13 1 10
3 — 12 2 I 9
; 3 s FUNCTION
4 u 7610 7611 7613 7614
5 10 I 7 PIN 7730 7731 PIN 7740 7734
o — —"e 1 | CATHODE A | CATHODE A | 1 | CATHODE | ANODE F
6 9 s 6 2 | CATHODE F | CATHODEF | 2 |ANODE F ANODE G
3 | ANODE ANODE 3 |ANODEG | NOPIN
7 8 4 | NOPIN NO PIN 4 | ANODEE | CATHODE
5 NO PIN NO PIN 5 ANODE D Pl
TOP VIEW TOP VIEW 6 | CATHODE DP| NO CONN. § |CATHODE | ANODEE
: 7 | CATHODEE | CATHODEE | 7 |A
-7611/-7614/-7731/:7734 8 | CATHODE D | CATHODED | 8 |ANODEC ANODE C
9 | NOCONN. | CATHODEDP| 9 |ANODEB | ANODE DP
1 18 10 | CATHODE C | CATHODEC | 10 | ANODEA | NOPIN
11 | CATHODE G | CATHODE G | 11 NO PIN
2 13 12 | NOPIN NO PIN 12 CATHODE
e 13 | CATHODE B | CATHODEB | 13 ANODE 8
3 F’ IB 12 14 | ANODE ANODE 14 ANODE A
[
4| Jummd 111 '
1
5 o |©
D
6 oP |9
7 8
TOP VIEW MAXIMUM RATINGS
High Efficiency
L Standard Red Red
Power Dissipation per Segment
OFrDP.@25°C oot A 42 mW 50 mwW
Derating Factor from 50°C.......... PP 43 mA/°C 4 mA/°C
Storage Temperature ....... e e e e -20° to +85°C
Operating Temperature . ........... e tae et et - ~-20° to +85°C
Peak Forward Current
PerSegment or DoP. .. ... i e e e e, 150 mA 60 mA
Continuous Forward Current
per Segmentor D.P. ... PP 25 mA 20 mA
Peak Inverse Voltage
perSegmentorD.P.... ... ............ e e, 6.0V

Lead Soldering Temperature
(1/16 inch below seating plane)

ELECTRICAL/OPTICAL CHARACTERISTICS AT Ty =25°C
STANDARD RED DL-7730/7731/7734/7736/7740

Parameter Symbol Test Condition Min. Typ. - Max. Units
Luminous Intensity/Segment Iy Ipeak =100 ma
(Digit Average) 10% Duty Cycle 200 ucd
Iy l¢ =20 mA 100 350
Peak Wavelength A peak 655 nm
Forward Voltage/Segment or D.P. V¢ I =20mA 1.6 2.0 \Y
Reverse Current/Segment or D.P. g Ve=6V 10 100 KA
Response Time t.te 10 ns
Temperature Coefficient of V¢/Segment or D.P. AV¢/°C -2.0 mV/°C
HIGH EFFICIENCY RED DLO-7610/7611/7613/7614/7616
Parameter Symbol Test Condition Min. Typ. Max. Units
5mA D.C. 70 250
Luminous Intensity/Segment 20 mA D.C. 1430
(Digit Average) v 60 ; uod
mA Pk: 1 of
6 Duty Factor 810
Peak Waveléngth A peak ) 635 nm
lg=5mA 1.7
Forward Voltage/Segment or D.P. Vg I =20 mA 20 25 \%
I = 60 mA 2.8
Reverse Current/Segment or D.P. IR VR=6V 10 KA
Response Time tets 90 ns
Temperature Coefficient of V¢/Segment or D.P. AV4/°C -2.0 mV/°C
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Iitronix HD 1105R, HD 1106 R, HD 1107R, HD 1108 R

RED

A Slemens Gompany HD 11050, HD 1106 0, HD 11070, HD 11080
HIGH EFFICIENDY RED
HD 1105Y, HD 1106Y, HD 1107Y, HD 1108Y

HD 1105G, HD 1106 G, HD 1107 G, HD 1108 G

GRLCEN
0.39 INCH (10 mm) SEVEN SEGMENT NUMERIC DISPLAY

Package Dimensions in Inches (mm)

e 278+ 006 i s
{105+ 415;"—'1
_— =
. I I —
- 508+ .008 -I —] (2:4)

(128+.2)
® [ L) L___,_{_
(50 (30 ™
.236 +.002 H
(6.0 £.05)
le— 7o =]
FEATURES DESCRIPTION
® Rugged Encapsulated Package The 0.39 inch (10 mm) Digit Height Series of
® Large 0.39 inch (10 mm) Digit Height HD1105/1107 Seven Segment Displays offers the
e Choice of Colors choice of common anode or common cathode with
0 o right hand decimal point.
® Common Anode or Common Cathode
o Wide Viewi The HD1106/1108 overflow displays also offer the
e . ng . . . choice of common anode or common cathode
® Intensity Coded for Display Uniformity versions with right hand decimal point.
® 1 Polarity Overflow These displays were designed for viewing distances

of up to 10 feet and can be used in electronic
instruments, point-of-sale systems, clocks, and other
general industrial and consumer applications. All
displays have a light grey face.

Contrast enhancement filtered are recommended for
use with all displays.

Specifications subject to change without notice.
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MAXIMUM RATINGS

Power Dissipation Per Segment (Tamb =45%C). . .. oo i v iie it i e 50 mW
Operating TEMPErature. . . ... oo v v e e e iee e ie e ieeeeneennns -35°t0 +85°C
Storage TeMPErature . . . o . v vv v v ee et ee et e ieee et en e -40°to +85°C
D.C. Forward Current Per Segment (Tamp = 46°C)
HD1105R, HD1106R, HD1107R, HD1108R . . . . . .. ... ... ... i an.. 25 mA
HD11050, HD11060, HD11070, HD11080 . . . . . .. ... ..ottt i e n e 17.5 mA
HD1105G, HD1106G, HD1107G, HD1108G . . . .. .. .. .. ..t ne v 17.5 mA
HD1105Y, HD1106Y, HD1107Y,HD1108Y . . . .. . ... . i it i 17.5 mA
Peak Forward Current (t <10 us, Tamp =45°C)
HD1105R, HD1106R, HD1107R, HD1108R . . . . . . . .. .. i it i e e e e 400 mA
HD11050, HD11060, HD11070,HD11080 . . . . . . . . . .. . i i i i e e et 150 mA
HD1105G, HD1106G, HD1107G,HD1108G . . . . . ........ ..t evii e nn. 150 mA
HD1105Y, HD1106Y, HD1107Y, HD1108Y . . . .. .. .. .. it i e n 150 mA
Reverse Voltage. . . . .. ..ottt it it e e e 6V
Thermal Resistance (Junction to Air)
HD1105/HD 1107 Sries . . o v vttt vt et et it e ettt ea s ennnnanns 135 K/W
HD1106/HD1108 S ries . . . . ..ot ittt e e e e e e ee e anns 185 K/W
Soldering Temperature (Less than 5 sec @ min distanceof 2mm). . ............... 230°C

Optoelectronic Characteristics @ 25°C

Parameter Min Typ Max
Luminous Intensity (Per Segment)
HD1105R, HD1106R, HD1107R, HD1108R 120 350
1000
HD11050, HD11060, HD11070, HD11080 920 260
1000
HD11056G, HD1106G, HD1107G, HD1108G 120 260
1000
HD1105Y, HD1106Y, HD1107Y, HD1108Y 90 200
900
Forward Voltage
HD1105R, HD1106R, HD1107R, HD1108R 1.6 20
HD11050, HD11060, HD11070, HD11080 19 24
HD1105G, HD1106G, HD1107G, HD1108G 1.9 24
HD1105Y, HD1106Y, HD1107Y, HD1108Y 19 24
Reverse Current 0.01 10
Peak Emission Wavelength
HD1105R, HD1106R, HD1107R, HD1108R 665
HD11050, HD11060, HD11070, HD11080 645
HD1105G, HD1106G, HD1107G, HD1108G 560
HD1105Y, HD1106Y, HD1107Y, HD1108Y 590
Rise Time/Fall Time
HD1105R, HD1106R, HD1107R, HD1108R 5
HD11050, HD11060, HD11070, HD11080 100
HD1105G, HD1106G, HD1107G, HD1108G 50
HD1105Y, HD1106Y, HD1107Y, HD1108Y 100
Capacitance
HD1105R, HD1106R, HD1107R, HD1108R 40
HD11050, HD11060, HD11070, HD11080 12
HD1105G, HD1106G, HD1107G, HD1108G 45
HD1105Y, HD1106Y, HD1107Y, HD1108Y 10

Specl'ﬂcatlons subject to change without notice.

Conditions

IF=10mA
IF =25 mA
IF=5mA
IF=15mA
Ig =56mA
IF=15mA
IE=5mA
IF=15mA

Ig =10 mA
I =5mA
IF=5mA
Ip=5mA

VR=6V

VR =0y f=1MHz
VR =0y f = 1MHz
VR =0y f=1MHz
VR =0y f = 1MHz
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Product Color
HD1105R Red
HD1106R Red
HD1107R Red
HD1108R Red
HD11050 High Efficiency Red
HD11060 High Efficiency Red
HD11070 High Efficiency Red
HD11080 High Efficiency Red
HD1105G Green
HD1106G Green
HD1107G Green
HD1108G Green
HD1105Y Yellow
HD1106Y Yellow
HD1107Y Yellow
HD1108Y Yellow

HD 1106/1108

HD 1106 R
HD 11060
HD 1106G
HD 1106Y

1
2
3
4
5
6
7
8
9
0

-

HD 1108 R
HD 1108 0
HD 1108 G
HD 1108 Y

CQOWONODGAWN =

-

Cathode Dg
Anode Dg
Cathode C
Cathode Dy
Anode C,D,
Cathode DP
Cathode B
Anode A,B,DP
Cathode A
Anode A,B,DP

Anode Do
Cathode Dg
Anode C

Anode D,
Cathode C,D,
Anode DP
Anode B
Cathode A,B,DP
Anode A
Cathode A,B,DP

Description

Common Anode Right Decimal
Common Anode *1 Right Decimal
Common Cathode Right Decimal
Common Cathode +1 Right Decimal
Common Anode Right Decimal
Common Anode +1 Right Decimal
Common Cathode Right Decimal
Common Cathode +1 Right Decimal
Common Anode Right Decimal
Common Anode 1 Right Decimal
Common Cathode Right Decimal
Common Cathode +1 Right Decimal
Common Anode Right Decimal
Common Anode *1 Right Decimal
Common Cathode Right Decimal
Common Cathode *1 Right Decimal

HD 1105/1107

Top View

1
2
3
4
5
6
7
8
9
0

Cathode G
Cathode F
Common Anode
Cathode E
Cathode D
Cathode DP
Cathode C
Common Anode
Cathode B
Cathode A

HD 1105 R
HD11050
HD1105G
HD1105 Y

-

Anode G

Anode F
Common Cathode
Anode E

Anode D

Cathode DP
Cathode C
Common Cathode
Anode B

Anode A

COWMNOUTHWN =

ey




TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

RADIATION CHARACTERISTICS
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litroniX DL-7750S SERIES DLO-7650S SERIES

A Siemens Company RED HIGH EFFICIENCY RED
DLY-7660S SERIES DLG-7670S SERIES

YELLOW GREEN

0.43 INCH SEVEN SEGMENT NUMERIC DISPLAY

PRELIMINARY

FEATURES designed for use in instruments, point-of-sale systems,
clocks, and other general industrial & consumer
® Rugged Encapsulated (Filled Reflector Construction) applications.
® Choice of Colors (Including High Intensity Red)
as well as Common Anode (D. P. Left & Right), Part Number Color Description
Common Cathode and Universal Polarity Overflow DL-7750S  Standard Red C.A. 7 Segment, D.P. Left
® Sharp, Clear .43 Inch Character for Viewing up to DL-7751S " C.A. 7 Segment, D.P. Right
20 Feet DL-7756 S " Univ. £1 Polarity Overflow
DL-7760S " C.C. 7 Segment, D.P. Right

©® Intensity Coded for Matching Uniformity

® Standard 14 Pin, .3 Inch Pin Spacing, Dual-In-Line DLO-7650S High Effifiency Red C.A. 7 Segment, D.P. Left

DLO-7651S C.A. 7 Segment, D.P. Right
Package DLO-7653 S ” C.C. 7 Segment, D.P. Right
DLO-7656 S " Univ. £1 Polarity Overflow

DLY-7660S Yellow C.A. 7 Segment, D.P. Left

DLY-7661S " C.A. 7 Segment D.P. Right
DLY-7663S " C.C. 7 Segment, D.P. Right

DESCRIPTION DLY-7666 S " Univ. +1 Polarity Overflow
The DL-7750S, -76508, -7660S, -7670S series are large DLG76705  Green e D ot
0.43 inch (10.92 mm) Red; Hi-efficiency Red, Yellow, DLG-7673S " C.C. 7 Segment. D.P. Right

and Green seven segment displays. These displays are DLG-7676S Univ. +1 Polarity Overflow
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Tp=25°C
STANDARD RED DL-7750S/7751S/7756S/7760S

Parameter Symbol Test Condition” - Min. Typ. Max. Units
oy lf=10 mA 120 | 350 ned
Luminous Intensity/Segment Iy I =25 mA 1000 ucd
Peak Wavelength - Apeak 665 nm
Dominant Wavelength \d 645 nm
Forward Voltage/Segment or D.P. Vi k=10 mA 1.6 20 v
Reverse Current/Segment or D.P. [ Vp=6V 0.01 10 A
Rise and Fall Time t, t 5 ns
HIGH EFFICIENCY RED DLO-7650S/7651S/76535/7656S
Parameter Symbol Test Condition Min. Typ. Max. Units
l=5mA 90 | 260 ped
i |
Luminous Intensity/Segment ly Iy =15 mA 1000 ucd
Peak Wavelength apeak ) E 645 nm
Dominant Wavelength N 638 nm
Forward Voltage/Segment or D.P. Vi lg=5mA 1.9 2.4 \
Reverse Current/Segment or D.P. g Vp=6V 0.01 10 rA
Rise and Fall Time t b 100 ns
YELLOW DLY-7660S/7661S/7663S/7666S
Parameter Symbol Test Condition Min. Typ. Max. Units
ly=5mA 90 200 pcd
Luminous Intensity/Segment ly Iy =15 mA 900 ucd
Peak Wavelength Apeak 590 nm
Dominant Wavelength )] 592 nm
Forward Voltage/Segment or D.P. \J =5 mA 1.9 24 \
Reverse Current/Segment or D.P. Ip V=6V 0.01 10 pA
Rise and Fall Time t, 100 ns
GREEN DLG-7670S/7671S/7673S/7676S
Parameter Symbol Test Condition Min. Typ. Max. Units
ly=5 mA D.C. 120 | 260 ped
ini Intensi
Lt_Jm nious Intensity/Segment ly ;=15 mA D.C. 1000 ucd
Peak Wavelength Apeak 560 nm
Dominant Wavelength 1) 561 nm
Forward Voltage/Segment or D.P. Vi ly=5 mA 1.9 2.4 v
Reverse Current/Segment or D.P. ™ V=6V 0.01 10 pnA
Rise and Fall Time t, 4 50 ns

Specifications subject to change without notice.
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DL-7750/7751/7760
DLO-7650/7651/7653

276
(7.01)

fe—
/-— 10°

Maximum Ratings

Power Dissipation per Segment or D.P. @ 25°C

Storage Temperature

Operating Temperature

Peak Forward Current per Segment or D.P.
(t=<10usec)

Continuous Forward Current per Segment or D.P.

Peak Inverse Voltage per Segment or D.P.

Lead Soldering Temperature

Standard
Red

Al
Others
50 mW
-40to +85°C
-35to +85°C

400 mA 150 mA

25 mA 175 mA
6.0V
230°C for 3 seconds

Package Dimensions in Inches (mm)

DLG-7670/7671/7673
DLY-7660/7661/7663

]

e

040 020
(1.02) (.510)

500 MAX.
(12.7) MAX.

|

f

400
(10.2) MIN

e
i+
™ (s

DLO-7650/DLY-7660
DLG-7670/DL-7750

Pin

Function

Cathode -a
Cathode -f
Anode

No Pin

No Pin
Cathode -d.p.
Cathode -e
Cathode -d
No Conn.
Cathode -c
Cathode -g
No Pin
Cathode -b
Anode

CNBWN

S
rONS0LON

TOP VIEW
DLO-7651/DLY-7661| DLO-7653/DLY-7663
DLG-7671/DL-7751 DLG-7673/DL-7760
Pin Function Pin Function Pin
1 Cathode -a 1 Anode -a 1
2 Cathode -f 2 Anode -f
3 Anode 3 Cathode 2
4 No Pin 4 No Pin 3
5 No Pin 5 No Pin 4
6 No Conn. 6 No Conn. 5
7 Cathode -e 7 Anode -e 6
8 Cathode -d 8 Anode -d 7
9 Cathode -d.p. 9 Anode -d.p.
10 Cathode -c 10 Anode -c
1" Cathode -g 1" Anode -g
12 No Pin 12 No Pin
13 Cathode -b 13 Anode -b
14 Anode 14 Cathode

430 7502 o0 600 % 408
(10.92) (19.05+025) (15.24) H ﬂ (10.36)
O]
] /0 N
RH.D.P. 100 LHDP RHLD
319 (2.54) }._ ("5203) -
(8.1) MAx ax.
I 1 4 l
¥ ’ ' 2462 06
(5242652,0:) 2 [ A 0 13 400 (6.25+ 15)
afl o 'I ho |12 (10.2) MIN.
y S f
4 o !—/ o |In I[
E IC
5 o L] 10 010 .
a0 off e ° *I (25) ’taoo
' 7| . o (7.62)

Function

Cathode -d
Anode -d
No Pin
Cathode -c
Cathode -e
Anode -e
Anode -¢

All untoleranced dimensions are for reference only.

Pin

NS AW N =

DL-7756/DLG-7676/DL0O-7656/DLY-7666

r

7502 010
(19.05+ 25)

| s 1
100 (2.54)

040 (1.02)
020 (.510)

[

- 600

—] (15.24)

!

i~

r— 319

(8.1) MAX

] o Jlu
o o |l
s op P
nC(T o [In
[ B o |{r0
L L] 9
o o |l s

TOP VIEW

DL-7756/DLG-7676/DLO-7656/DLY-7666

Function

Anode -d.p.
Cathode -d.p.
Cathode -b
Cathode -a
No Pin
Anode -a
Anode -b
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litronix HD 1131 R, HD 1132R, HD 1133R, HD 1134R

RED

A Siemens Company HD 11310, HD 11320, HD 11330, HD 11340

HIGH EFFICIENCY RED

HD1131Y, HD1132Y, HD1133Y, HD 1134Y

YELLOW

HD 1131 G, HD 1132G, HD 1133G, HD 1134 G

GREEN
0.53 (13.5 mm) SEVEN SEGMENT NUMERIC DISPLAY

Package Dimensions in inches (mm)
: T
[ ]
. I

691+ 008 600
(1755 5.2) (15,24)
I
® [ ] ¥
238 + 006 —ﬁ 012
™| (65 +.18) [ (0,30)
Typical
488 + 008
(240505
Tm 006
{1.05 +.15)

(IUZE ZSD_L_ | _ ()

ozo
o 50)
Typical
<2 541 Tve

HI},IE)

FEATURES DESCRIPTION
® Rugged Encapsulated Package The 0.53 inch (13.5 mm) Digit Height Series of
® Large 0.53 Inch (13.56 mm) Digit Height HD1131/1133 Seven Segment Displays offers the choice
® Choice of Colors of common anf)de or c;ommon cathode versions with
® Common Anode or Common Cathode right hand decimal point.
" - The HD1132/1134 overflow displays also offer the
® Wide Viewing . .
X . . X choice of common anode or common cathode versions

® [ntensity Coded for Display Uniformity with right hand decimal point.
® 1 Polarity Overflow These displays were designed for viewing distances of
® Pin for Pin Compatibility with DL500/DL507,  p to 20 feet and can be used in electronic instruments,

FND500/FND507, MAN6680/MANG660, point-of-sale systems, clocks, and other general industrial

TIL322/TIL321 and consumer applications. All displays have a light

grey face.

Contrast enhancement filters are recommended for use
with all displays.

Specifications subject to change without notice.
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MAXIMUM RATINGS

Power Dissipation Per Segment (Tamp =45°C) .« v v oo vii it 60 mw
Operating TEMPErature . . .. ... ..vovv e vn e te e ene e ne.n -35° to +85°C
Storage TempPerature . . .. ... v ittt ettt ittt e . —40° to +85°C
D.C. Forward Current Per Segment (Tamp = 45°C)
HD1131R, HD1132R, HD1133R, HD1134R . . . . . . . .. ... it 35 mA
HD11310, HD11320, HD11330,HD11340 . . . . . . ... ittt e e 20 mA
HD1131G, HD1132G,HD1133G,HD1134G . . . . ... .ot et e e e e 20 mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y .. .. ... . . it i i i 20 mA
Peak Forward Current (t < 10 us, Tamp, = 45°C)
HD1131R, HD1132R, HD1133R, HD1134R . . . . . . . .. et i e i i e e e 400 mA
HD11310, HD11320, HD11330,HD11340 . . . . . . . . . it 150 mA
HD1131G, HD1132G, HD1133G,HD1134G . . . . . . ... .. it it e e 150 mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y . ... ... . ittt i e 150 mA
Reverse Voltage . ... ... ..ottt ittt it et e e e e e e 6V
Thermal Resistance (Jynction to Air) '
HD1131/HD 1133 SrieS & . o v v v v ittt it ettt ittt te e e et ie e 115 K/W
HD1132/HD 1134 Series . . . o o vt vttt ettt e te et et ie e e 1556 K/W
Soldering Temperature (Less than 5 sec @ min distanceof 2mm) ............... 230°C
Optoelectronic Characteristics @ 25°C
Parameter Min Typ Max Units Conditions
Luminous Intensity (Per Segment)
HD1131R, HD1132R, HD1133R, HD1134R 120 300 ucd Ig=10mA
1400 ucd Ig=35mA
HD11310, HD11320, HD11330, HD11340 90 260 ucd Ig=5mA
1400 ucd 'F =20 mA
HD1131G, HD1132G, HD1133G, HD1134G 120 260 ucd Ig=6mA
1400 ued Ig=20mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y 90 200 ucd Ig=5mA
1300 ped | 1E=20mA
Forward Voltage
HD1131R, HD1132R, HD1133R, HD1134R 16 2.0 v Ig=10mA
HD11310, HD11320, HD11330, HD11340 19 24 A" Ig=56mA
HD1131G, HD1132G, HD1133G, HD1134G 1.9 24 \" Ig=5mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y 1.9 24 v Ig=5mA
Reverse Current 0.01 10 KA VR=6V
Peak Emission Wavelength
HD1131R, HD1132R, HD1133R, HD1134R 665 nm
HD11310, HD11320, HD11330, HD11340 645 nm
HD1131G, HD1132G, HD1133G, HD1134G 560 nm
HD1131Y, HD1132Y, HD1133Y, HD1134Y 590 nm
Rise Time/Fall Time
HD1131R, HD1132R, HD1133R, HD1134R 5 ns
HD11310, HD11320, HD11330, HD11340 100 ns
HD1131G, HD1132G, HD1133G, HD1134G 50 ns
HD1131Y, HD1132Y, HD1133Y, HD1134Y 100 ns
Capacitance
HD1131R, HD1132R, HD1133R, HD1134R 40 pf VH=0Vf=1MHz
HD11310, HD11320, HD11330, HD11340 12 pf VR=OVf=1MHz
HD1131G, HD1132G, HD1133G, HD1134G 45 pf Vg =0y f=1MHz
HD1131Y, HD1132Y, HD1133Y, HD1134Y 10 pf VR=0Vf=1MHz

Specifications subject to change without notice.
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Product Color

Description

HD1131R Red
HD1132R Red
HD1133R Red
HD1134R Red
HD11310 High Efficiency Red
HD11320 High Efficiency Red
HD11330 High Efficiency Red
HD11340 High Efficiency Red
HD1131G Green
HD1132G Green
HD1133G Green
HD1134G Green
HD1131Y Yellow
HD1132Y Yellow
HD1133Y Yellow
HD1134Y Yellow

Common Anode Right Decimal
Common Anode *1 Right Decimal
Common Cathode Right Decimal
Common Cathode 1 Right Decimal
Common Anode Right Decimal
Common Anode £1 Right Decimal
Common Cathode Right Decimal
Common Cathode +1 Right Decimal
Common Anode Right Decimal
Common Anode 1 Right Decimal
Common Cathode Right Decimal
Common Cathode 1 Right Decimal
Common Anode Right Decimal
Common Anode *1 Right Decimal
Common Cathode Right Decimal
Common Cathode £1 Right Decimal

HD 1132/1134

10 9 8 71 6
[ — DN — B — BN — I
J |
) —

1 :
o m

¢
0P

=
2

= =2
3 4 5

TOP VIEW

HD1132R
HD11320
HD1132G
HD1132Y

|3¢om~:mmbwm-'

—
1
2
3
HD1134R | 4
HD11340 | 5
HD1134G | ¢
HD113aY | 5
8
9
10

Cathode G

No Connection
Common Anode
Cathode C
Cathode DP
Cathode B

No Connection
Common Anode
Cathode HJK
No Connection

Anode G

No Connection
Common Cathode
Anode C

Anode DP

Anode B

No Connection
Common Cathode
Anode HJK

No Cannection

HD 1131/1133
09 8 71 6

= = =mlsa =

1 Cathode E

2 Cathode D

3 Common Anode
HD1131 R 4 Cathode C
HD11310 5 Cathode DP
HD1131G 6 Cathode B
HD1131Y 7 Cathode A

8 Common Anode

9 Cathode F

0 Cathode G

Anode E

Anode D
Common Cathode
Anode C

Anode DP
Cathode B
Cathode A
Common Cathode
Anode F

Anode G

HD1133 R
HD11330
HD1133 G
HD1133 Y

I Boouoos o=l
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litronix

A Siemens Company

DL-3400 SERIES

RED

DLO-3900 SERIES

HIGH EFFICIENCY RED

0.8 INCH SEVEN SEGMENT NUMERIC DISPLAY

<07

Package Dimensions in Inches

tcvnrac:nr

I"“:y\,

]

2007 | L)
U 1.09 109
'ﬂo L:')- j—é- l
7 i i
291 -39+ :—»s"
: ackage oactags
4 —m—
33 03
T
f—so— 1

Specifications subject to change without notice.

FEATURES
¢ Rugged Encapsulated Package

Filled Reflector Construction
Very Large 0.8 inch (20 mm) Digit Height
Choice of: Common Anode or Common Cathode

Left or Right Decimal Point
Universal Polarity Overflow

Wide Viewing Angle
Good “Off” Segment Contrast

Intensity Coded for Display Uniformity
Standard 0.6 inch Dual-In-Line Package

with Leads on 0.1 inch Centers

Part
Number

DL-3400
DL-3401
DL-3403
DL-3405
DL-3406
DLO-3900
DLO-3901
DLO-3903
DLO-3905
DLO-3906

Description

Common Anode
Common Anode
Common Cathode
Common Cathode
Universal Overflow + 1
Common Anode
Common Anode
Common Cathode
Common Cathode
Universal Overflow 1

Left Hand Decimal
Right Hand Decimal
Right Hand Decimal
Left Hand Decimal
Right Hand Decimal
Left Hand Decimal
Right Hand Decimal
Right Hand Decimal
Left Hand Decimal
Right Hand Decimal

DESCRIPTION

The DL-3400 Series, Red, and DLO-3900 Series, High
Efficiency Red, are very large 0.8 inch (20 mm) LED
seven segment displays. The series offers the choice
of either common anode or common cathode
versions, left or right decimal point, as well as a
polarity and overflow indicator.

These displays were designed for viewing distances
of up to 30 feet and can be used in electronic
instruments, point-of-sale systems, clocks, and other
general industrial and consumer applications.

These displays are painted to match the appearance
of an unlit segment in order to maximize contrast
enhancement. Contrast enhancement filters are
recommended for use with all displays.
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1 18
2 17
3 - sl |16
N g G 15. FUNCTION
el "= |4 ml S T3 T BT IROT EE [
7 1 | NOPIN NO PIN 'NO PIN NO PIN NO PIN |
= U B | e (s aener | aener | Sanenet |2
8 11 2 iA e ANODE CATHODE CATHODE CATHODE D 4
9|0 D O |10 § | CATHODEE |CATHODE E | ANODE E ANODE E CATHODEC | &
DP DP 6 ANODE ANODE CATHODE CATHODE CATHODE E 6
 |Gameosor nacom uSsoun. | guoneor | seees o, g
Top V|Ew 9 NO PIN NO PIN NOPIN NO PIN NO PIN 9
10 | NOPIN CATHODE DP | ANODE DP NO PIN ANODE DP 10
11 | CATHODE D |CATHODE D NODE D ANODE D CATHODE DP | 11
12 | ANODE ANOD! CATHODE CATHODE CATHODE B 12
1 ]8 13 | CATHODEC |CATHODEC NODE C NODE NODE B 3
2 1 i |Gmenes AR Mt S | Maed | Mleees |
3 D 16 ::10 PIN N(AJ PIN NO PIN NO PIN NO PIN 16
A 16 17 | ANODE ANODE CATHODE CATHODE CATHODE A 17
4 c 15 18 | NOPIN NO PIN NO PIN NO PIN NO PIN 18
5| —— 14
¢ U 13
E 12
8 11
9 o of10
DP
TOP VIEW
MAXIMUM RATINGS
DL-3400 Series DLO-3900 Series
Power Dissipation per Segment on Dp (T =50°C) ........ 100mW 85mwW
Operating Temperature ...................... —-20°Cto +85°C —20°Cto +85°C
Storage Temperature —-20°Cto +85°C -20°Cto +85°C
Peak Forward Current per Segment or Dp :
(TA=50°C, Pulse Width <1.2ms) ..... .. 200mA 7. 120mA
DC Forward Current per SegmentorDp .................. 50mA . .. 30mA
Derating Factor from 50°C ............ . ImAI°C .. .BmA/°C
Reverse Voltage per SegmentorDp ....................... B0V . 6.0v
Lead Soldering Tempeature
(1/16 inch Below SeatingPlace) ............... 260°Cfor3sec. ............. 260°C for 3 sec.
OPTO-ELECTRICAL CHARACTERISTICS @ Tpo=25°C
Parameter Test Condition Min. Typ. Max. Units
Luminous Intensity/Segment (Digit Average)
DL-3400 Series lg=20mA 500 900 pcd
DLO-3900 Series lg =20mA 650 2000 pcd
Forward Voitage .
DL-3400 Series Ig=20mA 16 20 v
DLO-3900 Series Ig=20mA 22 28 v
Reverse Current
DL-3400 Series +.Vg=5V 10 100 uA
DLO-3900 Series VR=6V 10 100 A
Dominant Wavelength
DL-3400 Series Ad 640 nm
DLO-3900 Series Ad 625 nm
Rise and Fall Time 10 ns
Temperature Coefficient of Forward Voltage lg=20mA -15 mV/°C
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litronix

A Siemens Company

DL-707, DL-707R, DL-701

RED 0.3 INCH SEVEN SEGMENT
COMMON ANODE
NUMERIC DISPLAYS

PHASING OUT—NOT FOR NEW DESIGN

FEATURES

Left or right hand decimal

Easy to read 0.3’ character

Light pipe construction

IC power supply compatible

Intensity color coded for display uniformity
Standard 14 pin dual-in-line package
DESCRIPTION

The DL-707, DL707R, and DL-701 are 0.3 inch
high red numeric LED display digits designed
for viewing distances up to 10 feet. The light
pipe construction insures a broad stroke width
allowing comfortable viewing for extended
periods of time. A black plastic cap surrounding
the bar segments provides good contrast.

The DL-707, DL-707R, and DL-701 are pin
for pin replacements for the DL-10/MAN-1
series of displays. Internal power dissipation is
reduced over the earlier devices by the use of
a single GaAsP diode per segment.

The DL-707 has a left hand decimal point and
is designed for use in instruments, panel meters
and general industrial applications. The DL-701
is a polarity and overflow display for use with
the DL-707. The DL-707R has a right hand
decimal point for use in table top calculators
and point of sale display systems.

Package Dimensions in Inches DL-707 Left Hand D.P.

DL-707R Right Hand D.P.
DL-70TOverflow, Polarity Function

L L

0.810 .D. 10 '

-..

DL-701

[ J [ ]
DL707  DLIO7R

0.403

+0.003

0.403
$0.003

- 1 J

0.505 REF

+0.030

0.100
o,mo__] 0020 J l__ ——| l-— TYe
on.mo 20,003 DIATYP 0010

Maximum Ratings

Power Dissipation @25°C Ambient ............... 480 mW
Derating Factor from25°C .................. -8.0 mW/°C
Storage & Operating Temperatuare . ...... —-20°Cto +85°C
Continous Forward Current Total ................. 240 mA

Per Segment or Decimal ........................ 30 mA
Peak Inverse Voltage

Per SegmentorDecimal ................. ... ... 3.0V
Opto-Electronic Characteristics (@25 °C)

Test
Parameter Min Typ Max Unit Condition

Luminous Intensity/

Segment (Digit Analog) 55 300 pcd =10 mA
Emission Peak Wavelength 650 nm
Line Half Width 40 nm
Forward Voltage 1.7 2 V lg=20 mA
Forward Voltage (DL-701+) 34 4 V Ig=20mA
Reverse Leakage 0.1 100 uA Vg=3.0V
Forward Voltage

Temperature Coefficient -1.8 mv/°C

Specifications subject to change without notice.
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PIN CONFIGURATIONS

DL-707, DL-707R

(TOP VIEW) PIN FUNCTION
1 CATHODE A
2 CATHODE F
e ol 3 COMMON ANODE
4 OMITTED
2| e &A o 5 OMITTED
NI 6 DECIMAL POINT CATHODE
r’ s ’s 7 CATHODE E
4 o amm—e |1 8 CATHODE D
. ,E’ ’C, o *9 COMMON ANODE
L7071 Y, A W~ 01 7078 10 CATHODE C
5| e e |0 11 CATHODE G
7| e ols 12 OMITTED
13 CATHODE B
14 COMMON ANODE

*DL-707 Only — DL-707R Pin Omitted

TYPICAL DRIVE CIRCUITRY

DL-701
(TOP VIEW) PIN FUNCTION
1 ANODE-COMMON C,D
2 OMITTED
ile o |14 3 OMITTED
L 4 OMITTED
2| eyn 5 OMITTED
3|l e ’c 12 6 OMITTED
A 7 CATHODE D
N 'b" " 8 CATHODE C
s|le ©0 g% | 9 OMITTED
10 CATHODE B
M *l° 11 CATHODE A
7| e o8 12 OMITTED
13 OMITTED
14 ANODE:COMMON A,B

Jumper Pins 1 and 14 on
Circuit Board for Common Anode

DL-707, DL-707R DL-701
| Vee Vee Vee |
+ 2 Jae lo - Vee Vee
DATALIT 707, 7078 1 1 | 1 14

| [

| |

| |

| |

YYyevvwvvvw ¥y ¥
i s : - ¥, w,
I | Yy ¥
61 |7 2 n 1 13 10 8] |6
DL-707 I | DL-707R
DECIMAL <*—AAA— > R, ——MWA— DECIMAL ’7 8 >|o 1"
LOGIC LL l L (L L LoGtc 3 3 :: 3: R
e 1 9 e b c d 9
Vee ——
T /i
L DECODER/DRIVER s ONE DRIVER
9317
g o E]., Jj

S T 7L
RB1 RBO = GND
BCD INPUT

TYPICAL OPTOELECTRONIC CHARACTERISTICS

FIGURE 1. LUMINOUS
INTENSITY VS
TEMPERATURE
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litronix

A Siemens Company

DL-702, DL-704

0.3-INCH SEVEN-SEGMENT
COMMON CATHODE
RED NUMERIC DISPLAY

PHASING OUT—NOT FOR NEW DESIGN

FEATURES

Left or Right Hand Decimal
Common Cathode

Easy to Read 0.3” Character
Light Pipe Construction

IC Power Supply Compatible

Intensity Color Coded for Display
Uniformity

e Standard 14-Pin Dual-in-Line
Package

DESCRIPTION

The DL-702/DL-704 is a 0.3 inch high,
red numeric LED display digit
designed for viewing distances up to
10 feet. The light pipe construction
insures a broad stroke width allowing
comfortable viewing for extended
periods of time. A black plastic cap
surrounding the bar segments
provides good contrast.

The DL-702/DL-704 is optimized for
operation at 10 mA/segment DC, but
may be used successfully at 5 mA/
segment, average, when pulsed under
narrow duty cycle conditions. It is
therefore ideal for use in table top
calculators and point of sale
terminals.

Package Dimensions in Inches

DL-702 DL-704

L L

. | O I
T .

0.403 0.403
P—w.mﬂ’ 0003
"——Lo " ' 175 L J
0,505 REF T T
0300
xo.ioo

0.100
0300 0020 ——l l—— 0100 rvp
0010 0,003 DIATYP 0010

Maximum Ratings

Power Dissipation @ 25°C Ambient ............... 480 mW
Derating Factor from25°C ..................... 8.0 mW/°C
Storage and Operating Temperature ....... —-20°Cto +85°C
Continuous Forward Current Total ................. 240 mA
Per SegmentorDecimal ......................... 30mA
Peak Inverse Voltage
Per SegmentorDecimal ...............coovveenn... 30V

Optoelectronic Characteristics (@ 25°C)

Test
Parameter Min Typ Max Unit Condition
Luminous Intensity/Segment
(Digit Average) 55 300 ped  lg=10 mA
Emission Peak Wave Length 655 nm
Line Half Width 40 nm
Forward Voltage 17 20 V [=20mA
Reverse Leakage 0.1 100 pA Vg=30V

Forward Voltage
Temperature Coefficient -1.8 mv/°C

Specifications subject to change without notice.




PIN CONFIGURATION

(TOP VIEW)
1|l e o |14
2| e & e |13

TYPICAL DRIVE CIRCUITRY

BCD INPUTS

(ACTIVE “"HIGH")
r———
1 2 4 8

Au éﬂ 81

Ve = 5V—

o -

DECIMAL A

INPUT

|4 o
N
14
N
14
N
14
N
I4
oY

kld A

DL-704

COMMON
CATHODE
PINS 4 AND 12

DL-704 DL-702
PIN  FUNCTION PIN  FUNCTION
1 ANODE F 1 ANODE F
2 ANODE G 2 ANODE G
3 OMITTED 3 ANODE E
4 COMMON CATHODE 4 D.P. CATHODE
5 OMITTED 5 OMITTED
6 ANODE E 6 D.P. ANODE
7 ANODE D 7 ANODE D
8 ANODE C 8 ANODE C
9 D.P. ANODE 9 OMITTED
10 OMITTED 10 OMITTED
1 OMITTED 1 OMITTED
12 COMMON CATHODE 12 COMMON CATHODE EXCEPT DECIMAL
13 ANODE B 13 ANODE B
14 ANODE A 14 ANODE A
8CD INPUTS
(ACTIVE “HIGH")
— e
fl 2 ] [}
O Y P & Lo
Vec = 5v—
TTL DECODER/DRIVER
744819
9307
8706
a b c d e 1
Re
RBO —T v
+5v V

DECIMAL

INPUT v
6 14] 13 8 7 3 1 2
YyYYYyYyvywvyy

0P g C 0 € F G
DL-702
4
DP CATHODE SE%OUDNE
PIN 12

TYPICAL OPTO-ELECTRONIC CHARACTERISTICS

FIGURE 1. LUMINOUS
INTENSITY VS

TEMPERATURE
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e
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~ litronix DL-746, DL-747
DL-749 AND DL-750

RED 0.6-INCH SEVEN-SEGMENT
NUMERIC DISPLAY

Package Dimensions in Inches

|
L on}

ow | DL-747/DL-750

1090 ¢ 010
(J v ‘
ot
0820
* 010
? T
20 0;‘0 380 ¢ 005
ax r‘ ]
240
0100 I
0600 _1 i vvv-' l* -\_ . D1A TYP
L Rrd :0010 I~ :0003

14 PLACES

PHASING OUT—NOT FOR NEW DESIGN

DL-746/DL-749

0820
010
0040 380 ¢ 005

FEATURES 30 _t
. e ol
® Large character height (0.6”) for I '
dl.stan?e viewing — up to 25 feet ‘ L o0 __I 9929 5 vy _]L __I L 210 1y
® High light output — typ 5.0 med 6PLACES
@ 20 mA
® Light pipe construction Maximum Ratings
® IC power supply compatible Power Disslpatio;\ @ 25°CAmbient..................... 6960 mVCV
- . Derating Factorfrom25°C ................... ... ..., 16 mwWi/°
)
Int:nsm{ color coded for dlsplay Storage & Operating Temperature .................. -20to +85°C
uniformity Continuous Forward Current Total . ....................... 240 mA
PerSegmentorDecimal ..., 30 mA
Peak Inverse Voltage PerSegment........................... 6.0V
DESCRIPTION

The DL-747 and DL-750 are 0.6 inch
high red numeric LED display digits

designed for viewing distances up to 25 Opto-Electronic Characteristics (@25 °C)

feet. The light pipe construction insures parameter Min Typ Max Unit COI:"“:M

a broad stroke width allowing comfort- _ )

able viewing for extended periods of Luminous Intensity/Segment

time. A black plastic cap surrounding Eng?;g:;:‘::faavelengm 28 g,)% mn:’: IF =20 mA

the bar segments provides good contrast. Spectral Line Half-Width 40 am

Both units have a left hand decimal Forward Voltage (segment) 3.4 40 \ IF=20 mA

point and are designed for use in instru- (decimal) 16 20 V. lg=20mA

ments, panel meters, general industrial :°"”a’d l‘.’°':(age ‘(3°°"'°'e")“ -15 100 ’“‘:L'C VacB0V

and consumer applications. everse Leakage (segmen R=6.
app ° (decimal) 100 A VR=30V

The DL-746 and DL-749 are companion

displays providing the overflow/polarity Shecifications subject to change without notice.

functions.
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PIN CONFIGURATIONS

DL-747, DL-750

DL-746, DL-749

1 . [L’ A o |18 1 . &: e |18
2 o U, L] 17 2 [ ] 17
3 ° . . 16 3 ° L4 16
a|l o F . Be |15 al e c ' Ae |15
5| ¢ A ¢ (4 5| ¢ ] ® |
6| o o |13 6| o | o |13
7] e E Ce |12 7] e D Be |12
8| oo diERY o | 8| o e |n
9| eDP D e |10 9| o e |10
Pin Function
PIN | DL-747 DL-746 DL-750 DL-749
1 OMITTED OMITTED OMITTED OMITTED
2 | CATHODE A CATHODE D ANODE A ANODE D
3 | CATHODE F OMITTED ANODE F OMITTED
4 | COMMON ANODE OMITTED COMMON CATHODE OMITTED
5 | CATHODE E OMITTED ANODE E OMITTED
6 | COMMON ANODE OMITTED COMMON CATHODE OMITTED
7 D.P. CATHODE OMITTED D.P. ANODE OMITTED
8 | OMITTED COMMON ANODE C, D | OMITTED COMMON CATHODEC, D
9 | OMITTED OMITTED OMITTED OMITTED
10 | OMITTED OMITTED OMITTED OMITTED
11 CATHODE D CATHODE B ANODE D ANODE B
12 | COMMON ANODE OMITTED COMMON CATHODE OMITTED
13 | CATHODE C OMITTED ANODE C OMITTED
14 | CATHODE G COMMON ANODE A, B | ANODE G COMMON CATHODE A, B
15 | CATHODE B OMITTED ANODE B OMITTED
16 | OMITTED CATHODE A OMITTED ANODE A
17 | COMMON ANODE CATHODE C COMMON CATHODE ANODE C
18 | OMITTED OMITTED OMITTED OMITTED

TYPICAL OPTOELECTRONIC CHARACTERISTICS

FIGURE 1. LUMINOUS

INTENSITY VS
TEMPERATURE

> 180

5’ N

S 160 N\

o

z
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g N\

2
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H

3 100
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<

T 60 \\
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FIGURE 2. LUMINOUS
INTENSITY VS
FORWARD CURRENT
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TYPICAL DRIVE CIRCUITRY DL-746 AND DL-747

Vee Vee
8 14
C D A B
DL-746 17 2 16 11
75491, ETC.

[ 0

BCD INPUTS

Vee Vee Vee Vee
6 17 12 4
D.P. E A B D c F G

¥
DL-747
7 5 2 15 1 13 3 14
DECIMAL AAA
POINT DRIVER
E A B D’ [¢ F G

7447,8T04 ETC.

DECODER/DRIVER

T 1

A B
BCD INPUTS

o O—
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DL-749 AND DL-750

TYPICAL DRIVE CIRCUITRY (CONT.)

BCD INPUTS
75491, ETC
DRIVER
16 1 17 2
A B c D
-
< 3
DL-749
14 8
— —
BCD INPUTS
9369, ETC

DECODER/DRIVER
% % g g % % % —AAM\——DP DRIVER
9 < <
2 15 13 1 5 3 14 7
A |B C D E F G
DL-750
4 6 12 17
=
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litronix

A Siemens Company

DL-721, DL-727
DL-722, DL-728

RED 0.5-INCH SEVEN-SEGMENT
TWO-DIGIT DISPLAYS

FEATURES

Large, Easy-to-Read 0.5” Digits

End Stackable on 0.5 Digit Centers
Common Anode (DL-721, DL-727)
Common Cathode (DL-722, DL-728)
Standard DIP Pin Spacing

Low Cost, Light-Pipe Construction
IC Power Supply Compatible

DESCRIPTION

The DL-721, DL-727, DL-722 and DL-728
are multi-digit 0.5 inch high red
numeric LED displays, designed for
use in instrumentation, point-of-sales
systems, clocks, TV tuners — wherever
large, easy-to-read digits are required.

The DL-721 and DL-722 contain a =1
polarity and overflow indicator
together with a seven-segment digit.
The DL-727 and DL-728 contain two
seven-segement digits.

The DL-721 and DL-727 are common
anode devices. The DL-722 and DL-728
are common cathode devices. All
digits have a right-hand decimal.

PHASING OUT—NOT FOR NEW DESIGN

Package Dimensions in Inches

%~ =0
T T T
i‘mk;mo 390REF
s105018 1= -
i 030
|
— - - log-00 — — 0 0107ve
020 MAX 020MAX
= =
0200ATYP o0~
— .800: 010 — P 16001.010 ——
Maximum Ratings
Power Dissipation @ 25°C Ambient ........ 450 mW/digit, 900 mW/pkg
Derating Factor from25°C ........ —7.5 mW/°Cidigit, — 15 mW/°C/pkg
Storage and Operating Temperature ............... —20°Cto +85°C
Continuous Forward Current
PerDigit ... ..o 225 mA
Per SegmentorDecimal ............c.coviiiiiiiiiiiinnn. 30 mA
Peak Inverse Voltage
PerSegmentorDecimal ................ o 3.0V
Optoelectronic Characteristics (@ 25°C)
Test
Parameter Min Typ Max Unit Condition
Emission Peak Wave Length 650 nm
Line Half Width 40 nm
Forward Voltage Seg. 17 20 \ lg=20 mA
Forward Voltage Dec. 17 20 V.  lg=20mA
Pulsed Segment 18 \ lg=50 mA
Pulsed Decimal 18 V.  lg=50mA
Reverse Leakage 0.1 100 pA  Vg=3V
Temperature Coefficient
at Forward Voltage 18 mV/°C lg=5to 50 mA
Luminous Intensity/Segment
(Digit Average) 14 4 mcd  lg=20 mA

Specifications subject to change without notice.
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TYPICAL DRIVE CIRCUITRY

v “ o DL-721
|
¥
b 4 YyYYYYYIYYTEYTY :F

O A CH N I R

Lo oecmar
= e+
occua
s e orcoogaomven
onven Sniven a
sr0e
o mear
BCD INPUTS DL-722
DECODER / DRIVER
op op
ORIVER DRIVER
of c| al e Al 8 ¢ o e f g
a1 2] 8 3] m| o 8 e 5| 1 7| 9
¥
]
YYYVYIYVYTIYFYIYTYYYY
14) J:s _l‘_ﬁ 3
111

Ve

Je

DL-727

b

oo

o

YYYYVYYNX

3

r¥ Y Y Y YYYYYY
s A

X Y

N O GO CH A O I I A )

oecimaL
Locic

DECODERIDRIVER
747

a1
8704

T T 17
DL-728
BCD INPUTS
DECODER / DRIVER
oe
.
DRIVER |, 6 s 3 2 18 (17 [ [0 [8 [6 [s [z [7
A8 [c [o [E |[F |G [~ |8 ¢ [0 [E [F |G
yYyvy #Z Yy YYYYIYFIYIVYFIYyYIYIYY
FIRST|DIGIT SECOND|DIGIT
18 13

- DECHAL
Losic

op
—AA—
o DRIVER

DL-721
DL-722
A
.
I}
>
Ll
D
- o
1 2
DL-721 DL-722
PIN FUNCTION PIN FUNCTION
1 CATHODE C INO. 1) 1 ANODED  #1
2 CATHODE D (NO. 1) 2 ANODEC #1
3 CATHODE B (NO. 1) 3 ANODEB #1
4 D.P.CATHODE (NO. 1) 4 D.P. ANODE #1
5 CATHODE E (NO. 2) 5 ANODEE  #2
6 CATHODE D (NO. 2) 6 ANODED  #2
7 CATHODE G (NO. 2) 7 ANODEG  #2
8 CATHODE C (NO.2) 8 ANODEC  #2
9  D.P.CATHODE (NO. 2) 9  DP.ANODE #2
10 CATHODE B (NO. 2) 10 ANODE B #2
1 CATHODE A (NO. 2) 1 ANODE A #2
12 CATHODE F (NO. 2) 12 ANODEF #2
13 ANODE DIGIT (NO. 2) 13 COMMON CATHODE #2
14 ANODE D.P. (NO. 1) 14 D.P. CATHODE #1
15 CATHODE A (NO. 1) 15 ANODE A #1
16 ANODE NO. 1 A AND B 16 COMMON CATHODE A&B #1
17 N.C. 17 N.C.
18  ANODE NO. 1 C AND D 18 COMMON CATHODE C&D #1
DL-727
DL-728
A ;
"NEINA
0L
o o
C 2 L]
1 2
DL-727 DL-728
PIN FUNCTION PIN FUNCTION

E CATHODE (NO. 1)
D CATHODE (NO. 1)
C CATHODE (NO. 1)
D. P. CATHODE (NO.
E CATHODE (NO. 2)
D CATHODE (NO. 2)
G CATHODE (NO. 2)
C CATHODE (NO. 2}
D. P. CATHODE (NO.
B CATHODE (NO. 2)
A CATHODE (NO. 2)
F CATHODE (NO. 2)
NO. 2 ANODE

NO. 1 ANODE

B CATHODE (NO. 1)
A CATHODE (NO. 1)
G CATHODE (NO. 1)
F CATHODE (NO. 1)

BIDRILNC0RNONDWN

)

1 E ANODE NO. 1
2 DANODENO. 1
3 CANODENO. 1
4 D.P. ANODE NO. 1
5 E ANODE NO. 2
6 D ANODE NO. 2
7 G ANODE NO. 2
8 CANODE NO.2
9 D.P. ANODE NO. 2

10 B ANODE NO. 2
11 A ANODE NO. 2
12 F ANODE NO. 2
13  COMMON CATHODE NO. 2
14 COMMON CATHODE NO. 1
15 B ANODE NO. 1
16 A ANODE NO. 1
17 G ANODE NO. 1
18 F ANODE NO. 1
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litronix DL-524, DL-527, DL-528

A Siemens Company RED

DLO-524, DLO-527, DLO-528
HIGH EFFICIENCY RED
0.5 INCH SEVEN SEGMENT MULTI-DIGIT DISPLAYS

OBSOLETE — OUT OF PRODUCTION

Package Dimensions in Inches

DL-524 DL-527
DL-528

i TH
|

‘Zl
:q
L—s—g-il

OBSOLETE—NOT FOR NEW DESIGN

! 9 1 99 S,
99 Part Number ! )
V' ¥ X
DL&2X | DLE2X
11111 g
PINT~ =10 PIN 1 —Z] ~los o }-10
Typ.
Typ.
——
31
.
FEATURES i i |
o1
e State of the Art Reflector Technology 60 e 60
e Large High Contrast Displays 84 84
e Common Anode and Common Cathode
e End Stackable on 0.5 Digit Centers
e Right Hand Decimal
* Intensity Coded for Display
Uniformity
DESCRIPTION Part Number Color Description
These displays are two digit arrays that can 524 Red c Cathod h et
: : DL-! e ommon Cathode with +
Pe ‘.‘sed asa smgle.unlt for TV channel DLO-524 High Efficiency Red Common Cathode with +1
indicators, CB radios and other systems N
requiring just two digits. They also can be DL-527 Red Common Anode Dual Digit
stacked in groups of 4, 6, 8 to be used in a DLO-527 High Efficiency Red Common Anode Dual Digit
wide range of consumer and industrial
applications. DL-528 Red Common Cathode Dual Digit
DLO-528 High Efficiency Red Common Cathode Dual Digit

The 0.5 inch character height affords good
viewing at distances up to 20 feet.

The -524 contains a £ 1 polarity overflow
indicator together with a seven segment
digit. The -527, and -528 Series contain
two full seven segment digits. All units

Specifications are subject to change without notice.

have a right hand decimal.
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524 Series -527 Series 528 Series
Pin | Function Function Function Pin
1 G Anode #1 E Cathode #1 E Anode #1 1
2 H & J Anode #1 D Cathode #1 D Anode #1 2
3 C Anode #1 C Cathode #1 C Anode #1 3
4 DP Anode #1 DP Cathode #1 DP Anode #1 4
5 E Anode #2 E Cathode #2 E Anode #2 5
6 | D Anode #2 D Cathode #2 D Anode #2 6
7 G Anode #2 G Cathode #2 G Anode #2 7
8 C Anode #2 C Cathode #2 C Anode #2 8
9 DP Anode #2 DP Cathode #2 DP Anode #2 9
10 B Anode #2 B Cathode #2 B Anode #2 10
11 A Anode #2 A Cathode #2 A Anode #2 11
12 F Anode #2 F Cathode #2 F Anode #2 12
13 | Common Cathode #2 | Common Anode #2 Common Cathode #2 13
14 | Common Cathode #1 Common Anode #1 Common Cathode #1 14
15 B Anade #1 B Cathode #1 B Anode #1 15
16 | NoPin A Cathode #1 A Anode #1 16
17 | NoPin G Cathode #1 G Anode #1 17
18 | NoPin F Cathode #1 F Anode #1 18 B
of| jus o 6 c| Al ef | of € ¢ of Jor e b
7 IEEREEREEEEE ansr o stcono o
524 £3 4 527
Series L 2 YYyryyvyy Series | L L
J ¥> YyYyyywvy

F:z:z:z:p Y

I" |‘3 O O O e G e e

4 16 |15 |3 2 1 18 17 |1 10 |8 6 5 1247 9
&3 A |8 [C Gl E F ]G |a 8 IC o |E F G |oe]
h 4 h 4B
-528 jt:F::::: ¥ T:;: T:z_:_z_z_
Series
FIRsT|or6IT secono|oiaiT
e s
INTERNAL SCHEMATICS
Maximum Ratings
Forward Current Per Segment @ 25°C
DLSerieS . .\ttt 30 mA
DLO-SeIeS ...t 25 mA
Forward Current per Digit . . ..., 225mA
Operating Temperature . . .. -20to +85°C
Storage Temperature . . . .. —20to +85°C
Peak InverseVoltage .......... ... i e 3v
Power Dissipation @ 25°C .................... e e 450 mW/digit
Derating Factor from25°C ......... ...ttt 7.5 mW/°C/digit
Opto-Electronic Characteristics Per Digit (@ 25°C)
Test
Parameter Min Typ Max Unit Condition
Luminous Intensity/Segment (Digit Average)
DL-Series 14 4 - med lg=20 mA
DLO-Series .21 1.2 med Ig=20 mA
Forward Voltage Per Segment
DL-Series 1.7 20 v lg=20 mA
DLO-Series 22 238 v Ig=20 mA
Reverse Leakage 0.1 100 rA V=3V
Emission Peak Wavelength
DL-Series 650 nm
DLO-Series 630 nm

Specifications subject to change without notice.
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litronix

A Siemens Company

DL-330M

.11 INCH 3 DIGIT

DL-430M

.15 INCH 3 DIGIT

DL-340M

.11 INCH 4 DIGIT

DL-440M

.15 INCH 2 DIGIT

RED 7 SEGMENT MAGNIFIED MONOLITHIC NUMERIC DISPLAY

FEATURES

* Rugged Encapsulated Package

o Integrated Magnifier Lens

e Monolithic Construction for Maximum
Brightness at Minimum Power

o Common Cathode for Simplicity of
Multiplexing

e Standard Dual-In-Line Package

o Categorized for Brightness Uniformity

DESCRIPTION

The DL-330M/340M and DL-430M/440M
are red numeric LED displays. Low cost is
achieved through minimum use of mono-
lithic GaAsP material and magnification to
full height using a simple integrated lens
construction. A red plexiglass or circularly
polarized filter is recommended to enhance
visibility and to eliminate glare from the
surface of the package.

These displays are designed for multiplex
operation, the desired digit being displayed
by selecting the appropriate cathode. A
right hand decimal point is provided.

All devices are optimized for low power
portable battery operated equipment using
MOS and CMOS integrated logic circuits
such as DMM’s and digital thermometers.

Package Dimensions in inches

DL-330M DL-430M
v~ [ p 2, o o frey ‘F'f
s| g _»_"J'- Ed ) H 15 30
59— 895
im=c I
kS _/::_ ‘ _w___ 4 a8
B L &
gl e,
DL-340M DL-440M
30-
oo o ro- o] N %,
" P -
o iglglal g 20 435 L., I"" s 30
eegEr (L1 TEEy U2
‘-——,ns-———- le—— 595 — —o
I T Ml
4 48
El B 3 B
'.“3."”‘* - }“i‘& &'):'—-H-— — I-—w.
Maximum Ratings (at 25 °C)
Power Dissipation/Digit ...............c.o0nnn. 80 mW
Derating Factor from 25°C/Digit ............... 1.8 mw/°C
Storage and Operating Temperature ...... ~20°Cto +70°C
Continuous Forward Current
Per SegmentandDecimal ...................... 20mA
PerDigitTotal ..............coviiiiiiiiiie, 40 mA
Peak Inverse Voltage
Per Segmentand Decimal ......................... 3v
Opto-Electronic Characteristics (at 25°C) Test
Parameter Min  Max Unit Condition
Luminance 15 mcd lr=5mA
Emission Peak
Wavelength 650 nm
Line Half-Width 40 nm
Forward Voltage 1.7 2.0 lg=20 mA
Dynamic Resistance 7 Q lg=10 mA
Capacitance 50 pF ¥:1O'MHz
Reverse Leakage 100 nA Vg=3.0V

Specifications subject to change without notice.
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2 3 4 5 6

Pin number 12 omitted
for orientation

14

13 12 11 10 9

e & o @ @ o

2 3 4 5 6 7
Pin number 8 omitted

for orientation

DL-330M
Function

Cathode D1
Anode E
Anode D
Cathode D2
Anode C
Anode DP
Cathode D3
Anode B
Anode G
Anode A
Anode F
No Pin

hd
5

RPN
N=O0OWONDTHWN =

DL-340M
Function

No Connection
Anode E
Anode D
Anode C
Anode DP
Anode G
Cathode 4
No Pin
Anode B
10 Cathode 3
11 Anode F
12 Cathode 2
13 Anode A
14 Cathode 1

2
E

WONONHLWN =

12 1110 9 8 7

1 2 3 4 5 6

Pin number 12 omitted
for orientation

12 1110 9 8 7

~ A

£ Iilc

1 2 3 4 5 6
/Pin number 1 omitted
for orientation

hy
E

OCONDOHWN =

10

)
5

-
COWONDOHWN=

-
(SR

DL-430M
Function

Cathode D1
Anode E
Anode D
Cathode D2
Anode C
Anode DP
Cathode D3
Anode B
Anode G
Anode A
Anode F
No Pin

DL-440M
Function

No Pin
Anode E
Anode D
No Pin
Anode C
Anode DP
Cathode D2
Anode B
Anode G
Anode A
Anode F
Cathode D1

4 LINE
BCD to Rs
——1 7 SEGMENT A
AN
——— DECODER [——" " ——]
— 1 DRIVER
CATHODE
DRIVERS

BLOCK DIAGRAM FOR TYPICAL
DISPLAY DRIVE CIRCUITRY
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litronix

A Siemens Company

HD 14101R
RED
HD 14101G

GREEN

.039 INCH (10 mm) 14-SEGMENT ALPHANUMERIC DISPLAY

FEATURES

® 14-Segment Alphanumeric Display
©® Rugged Encapsulated Package

® 0.39 Inch (10 mm) Character Height
L)

Available in Red, HD 14101R, and
Green, HD 14101G

Decimal Point Right
¢ Common Anode
Up to 15 Feet Viewing Distance

DESCRIPTION

The 0.39 inch (10 mm) digit height
series of HD 14101R Red and HD 14101G
Green, 14-segment display is offered in
common anode with right hand decimal.

These displays have good wide angle
viewing and can be read up to 15 feet
away. Applications would include
consumer or industrial products and
equipment that require large size
alphanumeric capability.

The displays have a light grey face.

Contrast enhancement filters are
recommended.

Package Dimensions in Inches (mm)

.93
(23.5;

—
%

Lam—ge)

020 011
X
51) % (21
2 (.51) 7 (.28)
(6.0) 44

(10.5)

.300
(7.62)

Maximum Ratings
Power Dissipation PerSegment ................ ... .oou0. 45 mW
Operating Temperature ..............cooovviennnn. -35to +85°C
Storage Temperature ............coiveeiiiinnniinn. —40to +85°C
DC Forward Current Per Segment
HD 14101R
HD 14101G
Peak Forward Current (t <10 us)
HD14101R ... i e
HD14101G ... ..ot i
Reverse Voltage
Thermal Resistance

Opto-Electronic Characteristics (@25 °C)

Test
Parameter Min Typ Max Unit  Condition
Luminous Intensity
Per Segment

HD 14101R 120 300 pcd  lg=10 mA
850 pcd  lg=25mA
HD 14101G 120 260 lg=5mA
1,000 lg=15 mA
Forward Voltage
HD 14101R 1.6 20 \' Ig=10 mA
HD 14101G 1.9 24 Vv Ilgp=5mA
Reverse Current 0.01 10 wA VR=6V
Peak Emission Wavelength
HD 14101R 665 nm
HD 14101G 560 nm
Rise Time/Fall Time
HD 14101R 5 ns
HD-14101G 50 ns
Capacitance :
HD 14101R 40 pF Vg=0V,
f=1MHz
HD 14101G 45 pF V=0V,
f=1MHz

Specifications subject to change without notice.
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litronix

A Siemens Company

DL-57

RED 5 x 7 DOT MATRIX
ALPHANUMERIC DISPLAY

FEATURES
® Displays All 64 ASCII Characters

® Solid State Reliability — Impervious to
Vibration

® |C Compatible
® Small Size

® Standard 14 Pin Dual-In-Line Package

DESCRIPTION

The DL-57 is a 5x7 dot matrix array

Gallium Arsenide Phosphide light emitting
diode alpha numeric display. It is particularly
well suited for use in keyboard verifiers,

film annotation, computer peripheral equip-
ment and other applications requiring the
readout of alphabetical characters as well

as numeric digits.

Package Dimensions in Inches

ORIENTATION MARKS.

U
o

o "osovvvo

EEO0O0 030

o Boo000 o
&

ooooao
o pooooo oso
ooooo
o ooooo ©°
{ 000000
o

074 035

| P—

o

i A

*1
:‘:{

| =002

DUAL, IN-LINE CONFIGURATION

Maximum Ratings (@25 °C)

Power Dissipation @ 25°C Ambient ............... 750 mW
Derating Factor from25°C ................... -10 mW/°C
Storage Temperature . ................. —20°Cto +100 °C
Operating Temperature .................... 0°Cto +75°C
Continuous Forward Current (Each Diode) ............ 20 mA

200 mA Total
Peak Inverse Voltage ..............ccoviiiininiinnn 30V

Opto-Electronic Characteristics (@ 25°C)

Parameter Test
(Each Diode) Min Typ Max Unit Condition
Luminous Intensity .25 .40 mecd lg=10 mA
Emission Peak Wave Length 650 nm
Line Half Width 40 nm

Forward Voltage
Reverse Leakage

17 20 V lg=20mA
100 uA Vp=3V

Specifications subject to change without notice.
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PIN CONFIGURATIONS

P U A
o o

PIN
2 13
o o ;
, ODoooo, 3
© ooogoo o 4
., ooooo 5
© @poooo o H
s Doooo ., 8
© ooooo © 2
¢ D0OOooon , 10
o o 12
7 8 13
o o 14

N

ROW-
COLUMN

COLUMN 2,
ROW 1,
ROW 3,
ROW 4,
COLUMN 1,
N.C.

D.P.
COLUMN 3,
ROW 7,
ROW 6,
ROW 5,
ROW 2,
COLUMN 5,
COLUMN 4,

BIAS

+ 0+

L+

SCHEMATIC

—

ROW NO.

1
.
.
.
.
7

COL.NO. D.P.
PIN NO. 7

THE 64 ASCII CHARACTERS

0123456789
ABCDEFGHIJKLMNOPQRSTUVWXYZ
@-3&!#*, . +-/;=2:"%"\[1><()"

TYPICAL VERTICAL SCAN DISPLAY SYSTEM

STORAGE BUFFERS

T
§

VERTICAL STROBING —~ BLOCK DIAGRAM

o—
o
o—

6 LINE ASCII O—

o

O

—o
—t—e

DIGIT SELECT ~ O—
6BIT INPUT — |

MASTER
cLocK

1

TIMING
CIRCUITRY

ELECTRONIC

ARRAYS EA3501
SIGNETICS 2513/2514

r

5 BIT OUTPUT —™]

3

I

STORAGE BUFFERS

[TITT

COLUMN [
DRIVERS

3
[TTTI

ROW
DRIVERS

LED
DISPLAY

[T

LED
DISPLAY

[T

LED
DISPLAY

TTTTTTT

O

PIN NO.
2
12
3
4
n
10
9
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litronix DL-416

A Siemens Company
4-CHARACTER 16-SEGMENT
RED ALPHANUMERIC DISPLAY

Package Dimensions in Inches

L25TYP.

068080686666

90 76
o

5

1 2 3 4

FeageneeeeaRe’] b
9832012 ————f

5 (Y Y YN
REF_y o o . I_Q_\ﬁ
R T

(=] cooocao lﬁl
Tl e oleo2 Lo
(11':.' to scale)
Maximum Ratings
FEATURES Continuous Forward Current
@ 25°C .. e 15 mA/seg
® 16 Segment Starburst All SegmentsOn .................... 5 mA/seg average
e Full Alphanumeric Display Capability Power Dissipation @ 25°C .............. 170 mWi/character
Derating from25°C ................. 3.8 mW/°Cicharacter
e End-Stackable Module Reverse Voltage .............cccoiiiiiiiinniinnienns 3v
Operating Storage Temp. ................. —-20°C to 70°C
® High Contrast, Magnified Monolithic Maximum PeakCurrent . ..................couunn. 200 mA
Display Electro Optical Characteristics
Optical
® Low Cost Construction
Typical
Luminous Intensity ........... .2 mcd/seg, Min. @ 5 mA/seg
Spectral Peak Wavelength ................... 650 nm Typ.
DESCRIPTION Spectral Line Half-Width . ..................... 40 nm Typ.
ViewingAngle ...ttt +20° Min.
The DL-416 is a 4 character 16 segment DIGIESIZE « . e e e eeee e e e 160 mils
alpha/numeric display. The individual
4 character units are end-stackable. Electrical
The maanifi .
5 degr:eg:;frllzdisc:aS'g‘:\:eilrsI:\isgI:n'g:signe d Forward Voltage ............. e 1.65Typ. @ lr=10mA
: ReverseCurrent ................... 100 A Typ. @ VR =3V

for use in hand-held and mobile equip-
ment. The DL-416 provides a high

contrast, daylite viewable display Specifications subject to change without notice.
readable at distances up to 5 ft.
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PIN CONFIGURATION

2221 20 1918 17 16 15 14 13 12 PIN
XX XXX XXX 1
2
3
4
5
6
7
8
9
10
XXX XXX g
123456789 100N '13
14

_A A
w 16
F 4 [ 17
SRR 8
AN :
3 . c 20
ooz 21
D, O

i 22

TYPICAL DISPLAY PATTERNS

FUNCTION

G, Anode

Decimal Point Anode
Common Cathode Digit 1
D, Anoc';

L Anode

Common Cathode Digit 3
E Anode

M Anode

K Anode

Common Cathode Digit 4
D, Anode

J Anode

NC

G, Anode

A, Anode

| Anode

Common Cathode Digit 2
B Anode

A, Anode

C Anode

H Anode

F Anode

L

LI

NIL

LIH
/

— <

X +HJ|IZ) L

N
VINT

]

)

& I AT

—~|Z eI ]

=
S D NI

M=

J7I|

o|o|—[> |l
— =L XA

=n
BK]
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litronix

A Siemens Company

DL-5735

0.68” (17.27 mm)

RED, 5x7 ALPHANUMERIC DISPLAY

FEATURES

® 5x7 Matrix Array with Row-column
Select

® End & Side Stackable

® Rugged Encapsulation (Filled
Reflector Construction)

® Compatible with ASCII and
EBCDIC Format

o Standard 12 pin, 0.3" pin spacing,
Dual-Inline-Package

® Good “OFF"” Segment Contrast
Grey face with clear segments.

DESCRIPTION

The DL5735 is a 5x 7 dot matrix gallium
arsenide phosphide light emitting diode
alphanumeric display.

Compatible with ASCII and EBCDIC .
formats, the DL5735 is well suited for
use in keyboard verifiers, computer
peripheral equipment, other applications
requiring an alphanumeric display, and
stackable both horizontally and vertically
to generate large alphanumeric or even
graphic displays.

Package Dimensions in Inches (mm)

PIN NUMBER 1 bl B S
oRENTATON  \E z £ 2 .08(2.0) DIA. MAX.  BRIGHTNESS
5 H 100 (2.54)
NOTCH 23:2:3 / TYPICAL CATEGORY
558688
300 (7.62) POOOE ROW 1
200 (5 08HEHDEDHDTY -row 2 /
0 e KRR KA AW 3 S
o TR SRS P 100 (2.54) TYP
T 000D -row 4 5z
. N e
0 K KRR A AOW S /“2 —
(2.54) THES X
200 (5.08) K MDY -row 6
AT
300 (7.6 DHEHHE DD row 7 ‘
2‘ S‘ 2 S‘ 2‘ DATE CODE
s o S s PART NUMBER
g 8 g 8
[*.505 (12.8) |
MAX
250 (6.35)

180 (4.57) MIN NOTE: RECOMMENDED

y MOUNTING BOARD HOLE

+.006 (.152)
_J | SIZE 040 (1.02) T gn gnny OIA

1020 (0.51) SQ PINS:

NOMINAL

—» 300 (7.62)

Maximum Ratings @ 25°C

Power Dissipation/Package. . . . . ............. 750 mW
Derate Linearly from256°C. . . . ... ........ 11.6 mW/°C
Storage Temperature . . . . . .. ... ... .n... -20 to +70°C
Operating Temperature. . . . . ... ....... . .=20 to +70°C
Continuous Forward Current

PerSegment. . .. ... ... ittt 20 mA
Pulse Peak Current/Segment

20%DutyCycle. . . . .. ..ottt e 100 mA
ReverseVoltage . . . . . . . .. v ittt it i it s ans 3v

Solder Temperature

1/16 below seating plane for 5seconds. . . . . ..... 260°C

Opto-Electronics Characteristics @ 25°C

Test
Parameter Min Typ Max Unit Conditions
Luminous Intensity
Per DOT
Digit Average 100 200 ued Ig=20mA
Forward Voltage 1.7 20 \" Ig =20 mA
Reverse Current 100 uA VR=3V
Peak Emission Wavelength 650 nm
Spectral Line Half-Width 40 nm
Capacitance 115 pf V=0

Specifications subject to change without notice.




PIN CONFIGURATIONS

PIN NUMBER 1
ORIENTATION \ SCHEMATIC PIN FUNCTION
NOTCH V T PIN [ FUNCTION
, | mow
ka -u-l-u—l—n- -N—I CATHODE
ROW 2
12 2 | CATHODE
l—K[- -Iﬂ—l—kl- -H—-I | COLUMN 2
: | 3 | ANODE
" + | COLUMN 1
Lt D+ - -
0
+ * 10 5 | GaThoE
Lic] [ fo+La{ - — 207
9 GATHODE
COLUMN 3
7
I—KH -|>|-] -|>|-—I—|4- u—l ] ANODE
: L8 s | ROWS
> CATHODE
Lt i it —coromns
7 ANODE
+ > ROW 4
Ln‘ ‘D"] 'Df—Ln' 'DI—' 10 | cATHODE
11 | ROw3
CATHODE
- 12 | COLUMNS
TOP VIEW ANODE
TYPICAL VERTICAL SCAN DISPLAY SYSTEM
VERTICAL STROBING — BLOCK DIAGRAM
o
o
o
O
7 LINE ASCII  o—
S ) 1
11 11
DIGIT SELECT o— |
7 BIT INPUT—] 1 2 3
STORAGE BUFFERS —
ORAG I .
MASTER | )|
CLOCK
|
TIMING
CIRCUITRY
[ CHARACTER
ROM
| )
[ [T
5 BIT OUTPUT
STORAGE ' 1 — 2 — 3
BUFFERS/I—IIIII [TTTI [TTTIT
COLUMN
DRIVERS L ! | [ ] 3
[TTTT [TTT1 [TTTI
ROW LED —] LED — LED -
DRIVERS — DISPLAY — DISPLAY — DISPLAY —
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litronix RBG-1000 OBG-1000

A Siemens Company RED  HIGH EFFICIENCY RED
YBG-1000 GBG-1000
YELLOW GREEN

10 ELEMENT LINEAR DISPLAY

FEATURES

e 10 Element Display
e End Stackable Module
o Individual Addressable Anode and

Package Dimensions in Inches

J !"ilw?a r’%"%l - i%_,’ .
TIHIHI]!]I][H]UUD_J; i
L—Ass—— ——I.mL—

B
ST
_ —F

o2 k08 ~ ko
TYR TYR TYR

Maximum Ratings

Storage Temperature .................... —-20°to +85°C
Operating Temperature .................... 20°to +85°C
Power Dissipation @25°C ....................... 450 mW
Derating Factor from25°C .................... 7.5 mW/°C
Continous Forward Current
RBG-1000 perdisplay ...........coovviniviinnn, 200 mA
perelement ............. ... i, 20mA
OBG-1000
YBG-1000 Per display ...........c.oiiiinn. 156 mA
GBG-1000 Perelement ............. .. ... 20 mA
Peak Inverse VoltageperElement ..................... 3v

Opto-Electronic Characteristics (@25 °C) Tost

(13

Parameter Typ Max Unit Condition
Luminous Intensity/ Element

(Display Average)

Cathode RBG-1000 5 meg 'F =20 MA/
3 . Segment
. ::t?nsnty. Coded for Display 0BG-1000 25 mod ¢ =20 MA/
niformity Segment
® Rugged Encapsulation YBG-1000 20 4 =20 mA/
® Choice of Colors Segment
GBG-1000 20 med e =20 MAJ
Segment
Forward Voltage
DESCRIPTION . RBG-1000 1.7 20 V 1g=20mA
OBG-1000 22 28 V Ig=20mA
The Red RBG-1000, Hi-efficiency Red YBG-1000 24 30 V lg=20mA
OBG-1000, Yellow YBG-1000, and Green GBG-1000 24 30 V I|g=20mA
GBG-1000 are 10 individual element Reverse Leakage 0.1 100 pA Vg=3V
linear bar displays. They are contained in Emission Peak Wavelength
a 1inch long, 20 pin dual-in-line package RBG-1000 660 nm
that can be end stacked as bar-graph OBG-1000 630 nm
displays of various lengths. Applications YBG-1000 585 nm
GBG-1000 565 nm

include: bar graph, solid-state meter
movement, position indicator, etc.

Speclﬂca"tions subject to change without notice.




RBG-1000, OBG-1000, YBG-1000 AND GBG-1000

TOP VIEW

20 19 18 17 16 15 14 13 12 11

I

1 2 3 4fs5s 67 8 9 10
ELEMENT #10

ELEMENT
#1

PRODUCT IDENTIFICATION
MARKING

LINEAR DISPLAY
' DRIVERS

Siemens UAA170
Siemens UAA180
National LM3914
National LM3915
Sharp 1R2406

Vln%?

2
s "
v...‘f\,\,\.__%i

PIN FUNCTION PIN FUNCTION
1 ANODE 1 1" CATHODE 10
2 ANODE 2 12 CATHODE 9
3 ANODE 3 13 CATHODE 8
4 ANODE 4 14 CATHODE 7
5 ANODE 5 15 CATHODE 6
6 ANODE 6 16 CATHODE §
7 ANODE 7 17 CATHODE 4
8 ANODE 8 18 CATHODE 3
9 ANODE 9 19 CATHODE 2

10 ANODE 10 20 CATHODE 1

TYPICAL APPLICATIONS

. M
uaaizo goooooo

RBG-1000

)

LIGHT SPOT DISPLAY

+12v

e —

L

LIGHT BAND DISPLAY

No endorsement or warranty of other manufacturer’s products is intended by Litronix
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LED Intelligent Displays™

Pack- Char-
age Part acter
Type Package Outline Number Height Description Page
4 Char.
Module 2 =0 DL-1414 .112" |17 segment, 4 character display with built in
Encap- i @% 7y CMOS ASCII decoder, multiplexer, memory and 67
sulated driver
- """ i
4 Char. %’ @@ 'S:'s: DL-1416 .160"" | 16 segment, 4 character display with built in CMOS
Module ASCII decoder, multiplexer, memory and driver 7
1. ......m
4 Char.
Module DL-2416 .160"" |17 segment, 4 character display with built in CMOS 75
Encap- ASCII decoder, multiplexer, memory and driver
sulated
4 Char. DL-3416 225" |17 segment, 4 character display with built in CMOS
Module — — — ASCII decoder, multiplexer, memory and driver
Encap- | W4 79
sulated AN INI
e w e
4 Char. DL-3422 upper |22 segment, 4 character display, upper and lower
Module case case letters with built in CMOS ASCII decoder, 83
Encap- lower |multiplexer, memory and driver
sulated case
IDA-2416- 16 character assembly containing four DL-2416
16 displays
.160” — 87
IDA-2416- 32 character assembly containing eight DL-2416
32 displays







litronix

A Siemens Company

DL-1414

.112” RED, 4-DIGIT 17-SEGMENT

ALPHANUMERIC Intelligent Display™
WITH MEMORY/DECODER/DRIVER

Physical Dimensions (Inches)

Brightness Code
[ .01 Typ—

r

79

] Part Number

& Date Code
¥
16
Typ.
olle02 | __.10?
Typ. Typ.

Tolerance .01 Unless Otherwise Noted

FEATURES
112 Mil High, Magnified Monolithic Char.

Wide Viewing Angle, +40°

Close Vertical Row Spacing, .800 Inches
Rugged Solid Plastic Encapsulated Package
Fast Access Time, 450 nSEC

Compact Size For Hand Held Equipment
Built-In Memory

Built-In Character Generator

Built-In Multiplex and LED Drive Circuitry

Direct Access To Each Digit Independently and
Asynchronously

TTL Compatible, 5 Volt Power

17th Segment For improved Punctuation Marks
Low Power Consumption, Typically 10 mA per
character

©® Intensity Coded For Display Uniformity

® End-Stackable, 4-Character Package

DESCRIPTION )

The DL1414 is a four digit display module having 16
bar segments plus a decimal segment and a built-in
CMOS integrated circuit.

The integrated circuit contains memory, ASCII char-
acter generator, and LED multiplexing and drive cir-

67

cuitry. Inputs are TTL compatible. A single 5-volt
power supply is required. Data entry is asynchronous
and random access. A display system can be built
using any number of DL1414’s since each character
in any DL1414 can be addressed independently and
will continue to display the character last written
until it is replaced by another.

LOADING DATA

Loading data into the DL1414 is straightforward. The
desired data code (Dg-Dg) and digit address (Ag, Aq)
is presented in parallel and held stable during a write
cycle. Data entry may be asynchronous and in random
order. (Digit 0 is defined as right hand digit with
A=Ay =0=low).

System interconnection is also straightforward. The
least significant two address bits (Ay, A;) are normally
connected to the like named inputs of all DL1414’s in
the system. Data lines are connected to all DL1414's
directly and in parallel. Multiple DL1414 systems
usually use an external one-of-N decoder chip. The
“‘write’’ pulse is connected to the CE of the decoder.
A 3-to-8 line decoder multiplexer (74138) or a 4-to-16
line decoder/multiplexer (74154) are possible choices.
All higher-order address bits (above A,) become
inputs to the decoder.

Specifications Subject To Change Without Notice



TOP VIEW

Pin|  Function Pin|  Function Znwre’
1 | D5 Data Input 7 |Gnd

2 | D4 Data Input 8 | D@ Data Input (LSB)

3 | WR write 9 | D1 Data Input :m:
4 | A1 Digit Select 10 | D2 Data Input o210
5 | A@ Digit Select 11 | D3 Data Input Tttt
6 | Vce 12 | D6 Data Input (MSB) 123456

Product Identification
Markings on Front Surface

OPTO-ELECTRONIC CHARACTERISTICS @ 25°C

MAXIMUM RATINGS OPTICAL CHARACTERISTICS (TYPICAL)
Voltage, Any Pin Luminous Intensity per digit/8 segments @ 5V . . . . . 0.5 med
RespecttoGND . .. ...... -.5t0+6 VDC Off Axis Viewing Angle (Note 1) . . . .. .......... +40°
Operating Temperature . . . . . -20°C 10 65°C DigitSize . . .. ... ... ... 112 mils
Storage Temperature . . . . . . . -20°Cto 70°C Spectral Peak Wavelength . . . .. ............. 660 nm
Relative Humidity (non condensing) @ 65°C, 85%
DC CHARACTERISTICS
Parameter -20°C Typ |+25°C (Note 6)| +65°C Typ Conditions
Icc 4 Digits on (10 seg/Digit) 100 mA 90 mA Max 70 mA Vec=5.0V
ViN=0
Icc Blank 2.7 mA Max Vec =50V
W% =50V
LITH 180 uA 160 A Max 100 uA ViN=.8V
Vge =5.0V
ViL .8 V Max Vec =45V
ViH (Note 4) 2.7 V Min Vec =45V
3.3V Min Vec =55V
TIMING CHARACTERISTICS
WAITE cvcLE waAvEFoRMS
AC CHARACTERISTICS
MINIMUM TIMING PARAMETERS @ 4.5 V (nanoseconds) A6 A1 3( : )C
Parameter -20°C Typ 25°C Min +65°C Tvp —, _.i._ Tan —
Tas 300 400 500 wR J AN Ve
Two 50 75 125 wo b w
Tw 250 325 375 ;
Tbs 200 250 300 oo-os - _>JC
TDH 50 50 100 Tos e Tou
TaH 50 ) 50 100 TIMING MEASUREMENT 4 voLTS
VOLTAGE LEVELS DQG%:’{EH:

Note 1: “Off Axis Viewing Angle”’ is here defined as: ‘‘the minimum angle in any direction from the
normal to the display surface at which any part of any segment in the display is not visible'’,

Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should
be taken to avoid damage due to high static voltages or electric fields.

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).
Note 4: Vcc > Vyy > 0.6 Vce.

Note 5: Warning — Do not use solvents containing alcohol.

Note 6: Vee = 6.0 VDC £10%




CHARACTER SET

DO L H L H L H L H
D1 L L H H L L H H
D2 L L L L H H H H
D6 D5 D4 D3
J (|| OC 'lﬁ '} /
Lingtt . 0|0 5L Cy
VRN y 1 — ’
L|H|L{H \ / 7\K "" / .
i {2 e e T I I Y O I S B
LI LE BT VL | a0 1
ol - |- V2 R B "1
L{H|HIH E‘. :' _ / Z_ o -) i
T I I N I Y Y S Y
S0t e I e O v OO IO I o Y R I
wlejeln [Lal T L NN
oL N L N Ly
Calrm x| Ccc | T, 1
HILIRE T LY (S 12300 v e
N2\ 7 0r \ 7
S L O N R AV N ] A R VAN
All Other input Codes Display ‘‘Blank’’
LOADING DATA STATE TABLE
DIGIT
WR A1 A0 D6 D5 D4 D3 D2 D1 DO 3 2 1 0
H PREVIOUSLY LOADED DISPLAY G|(R|E|Y
L L L HiLILIL|H|JLI|H G|R|E|E
L L| H H|L|H|[L|H|L|H G|{R|U|E
L H| L H{L|L|H|H|L]|L G|L|U|E
L H| H HiL|L|L|]L|H]|L B|(L|U|E
L L|H H|L L LiH|L]|H B|L E E
L L|L HIL|H|L|H|HI|H B|L|E|W
L X| X SEE CHARACTER CODE SEE CHARACTER
SET

X = DON‘T CARE
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(7]
I F
~ m
r E
] ]
ROM @ H
I 2
[
osc/ DISPLAY
N7 82 K2 §7
eCoDEn 2N Oy 2N 2N
HEREN
o 1
RAM Eg
| w
| —
WRITE
ADDRESS Lillill
DECODER
éé é UUDDDODO
- > ONBWN =@
DL-1414 Block Diagram
| 1 [ | ) | I
11 11 1 11 |l 11 11 1
Oy 05 D7 Dy o o o

L)
DATA Dy - D 7 I

7

ADDRESS Ay A, 2
?
ADDRESS A,
Ay [
a3
P P
WRITE \
-

TYPICAL INTERCONNECTION
FOR 32 DIGITS
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litronix

A Siemens Company

DL-1416

.160” RED, 4-DIGIT 16-SEGMENT

ALPHANUMERIC Intelligent Display™
WITH MEMORY/DECODER/DRIVER

Dimensions in inches

‘TOLERANCE + .01 UNLESS OTHERWISE NOTED

R —

2 L
1.000 Max. 001 05

[

| A

T @LW

Typ.
~ one

FEATURES

® End-stackable, 4-Character Package

® High Contrast, 160 mil High, Magnified Monolithic
Characters

® 64-Character ASCIl Format
Built-in Memory, Decoder, Multiplexer and Drivers

Direct Access to Each Digit Independently and
Asynchronously

5 Volt Logic, TTL Compatible

5 Volt Power Supply Only

Independent Cursor Function

Intensity Coded For Display Uniformity

DESCRIPTION

The DL-1416 Intelligent Display is a four-digit LED
display module having a 16-segment font and an
on-board CMOS integrated circuit driver.

The CMOS chip includes memory for four digits and
cursor, 64 ASCII character generator ROM, and
segment/digit drivers with associated multiplexing cir-
cuitry. Inputs are TTL compatible as is the power
supply requirement. Data entry is asynchronous and

4

random access. A display system can be built using
any number of DL-1416s since each digit of each
DL-1416 can be addressed independently. Each digit
will continue to display the character last “written”
until replaced by another.

A cursor is defined as all segments of a digit position
to be lit. The cursor is not a character, however, and
upon removal leaves the previously displayed character
unchanged. Normally, the cursor would be loaded
and unloaded (flash) under software control. This can
be used as a pointer in a line of DL-1416 displays or

a ""lamp test” function is realized by simply storing

a cursor in all four digit positions of a display.

System interconnection is very straight forward. The
least significant two address bits (Ag, A1) are
connected to the like inputs of all DL-1416s in a
system. In small systems having 16 digits
(4-DL-1416s), the enable (CE) inputs of the four
devices could simply be used directly to select each
DL-1416. In larger displays, the CE inputs would
come from A 1-of-N decoder integrated circuit. In
this case, address lines Az ... A would go to the
decoder inputs. Data lines (Dg-Dg) would be con-
nected to all DL-1416s directly and in parallel. The
cursor (CU) and write (W) lines would also be con-
nected directly directly and in parallel. The display
will then behave as a “‘write-only memory.”
Specifications subject to change without notice.




®
3.

Function Pin Function [ oo oo o o o o
. 20 19 18 17 16 15 14 13 12 1i
1 D5 Data Input 1 A1 Digit Select
2 D4 Data Input 12 Unused
3 DO Data Input 13 Unused (N (W)
4 D1 Data Input 14 Unused ZINI 21N,
5 D2 Data Input 15 Unused DIGIT DIGIT OIGIT DIGIT
6 D3 Data Input 16  Unused 3 2 1 o
7 TE Chip Enable 17 Unused
8 W Write 18 V+
9 CTU Cursor Input 19 V- TOP VIEW
10 AQ Digit Select 20 D6 Data Input 1234567891

OPTO-ELECTRONIC CHARACTERISTICS @ 25T

MAXIMUM RATINGS OPTICAL CHARACTERISTICS (TYPICAL)
Voltage, Any Pin Luminous Intensity per digit/8 segments @ 5V, 0.5 mcd
Respectto GND (V-) .. -0.5to Vcc +0.56 VDC Viewing Angle . .. .. .. ...t +20°
Operating Temperature . . . . . . . -20 to +65°C DigitSize .. vv v vi i 160 mils
Storage Temperautre . . . . .. ... -20 to +70°C Spectral Peak Wavelength ., . ... ... ...... 660 nm
Relative Humidity
(non condensing) @65°C . ... ....... 85%
DC CHARACTERISTICS
Parameter -20°C Typ +25°c4 +65°C Typ | Conditions
Icc 4 digits on (10 seg/digit) 75 mA max! Ve =5.0V
Icc Cursor? 100 mA max! Veec =5.0V
ICC Blank V|N =0
5.0 mA 5mA max [2.0mA Vec=5.0V
WR=5.0V
M 20 uA 160 uA max |10 uA Vin=.8V
Vec =5.0V
V“_ .8V Max Vcc =45V
Vi 2.7 V Min Vcc =4.5V
3.3V Min Vec =565V

1. Measured at 5 seconds.
2. 60 sec. max. duration.
3.Vcc = VIH =06 Ve
4.V o =+5.0 VDC £10%

TIMING CHARACTERISTICS

AC CHARACTERISTICS @ 25°C

MINIMUM TIMING PARAMETERS @ 4.5 V (nanoseconds)

WRITE CYCLE WAVEFORMS

CEl

Tas 1000
Twp 500
Tw 500
Tos 1000
ToH 400
TaH 400
TceH 400
TCES 1000

L— TCES —= TCEH |=—

AG. AL 3(

X—

X

TIMING MEASUREMENT
VOLTAGE LEVELS

X XK=

— TAs —*l'— TAH
LI N G
B I et
@8- 06, EU X %
_ Tos TDH—-I

4 VOLTS
2 VOLTS
0 VOLTS

Note 1: This display contains a CMOS integrated circuit. Normal CMOS handling precautiors shrould be taken to
avoid damage due to high static voltages or electric fields.

Note 2: Unused inputs must be tied to an appropriate logic voltage level (eigher V+ or V-).

Note 3: Warning — Do not use solvents containing alcohol.
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LOADING DATA

The chip enable (CE) held low and cursor (CU) held
high will enable data loading. The desired data code
(Dp-Dg) and selected digit address (Ag-A4) should be
held stable while write (W) is low for storing new data.
The timing parameters in the AC characteristics

table are minimum and should be observed. There are
no maximum timing requirements. Data entry may be
asynchronous and in random order. All undefined
data codes (see character set) loaded as data will dis-
play a blank.

Digit 0 is defined as the right hand digit with A = Ag
=0=low.

TYPICAL LOADING DATA STATE TABLE

LOADING CURSOR

The chip enable (CE) and Cursor (CU) are held low.
A write (W) signal will now load a cursor into any
digit position for which the respective first four data
lines (Dg, D1, Dy, D3) individually or together are
held high. If previously stored, the cursors can only
be removed if their respective data lines are held
low while CE, CU are low and write (W) occurs.

The cursor (CU) should not be hardwired high (off).
During the power-up of DL-1416s the cursor memory
will be in a random state. Therefore, it is recom-
mended for the processor-based system to initialize
or write out possible cursors during the system initial-
izing portion of the software.

The cursor display will be over ridden by a blank
from an undefined code in that digit position.

TYPICAL LOADING CURSOR STATE TABLE

____ _|ADDRESS DATA INPUT DIGIT DIGIT DIGIT DIGIT __ __ __ |noDRESS DATA INPUT DIGIT DIGIT DIGIT DIGIT
CE CU W| Ay A |D6 D5 D4 D3 D2 D1 DO 3 2 0 CE TU W| A, A, |[D6 D5 D4 D3 D2 D1 DO 3 2 1 0
H| X X| X | X X{X|Xx )(l)( X | X :: :: :Z e H| X | X| X | X |X]| XX X‘X‘Xlx D K B E
L H{L L LiH|L|LILIL|L|H cn;a e A L L L X[ X x| X! XL L ‘ L. H o K B8 B
L H| L L HiH| L L|L|L|H L A B A L L L X | XXX x v L.L L o K B E
L H| L Hl LIH|[L|L LIL|H|H CHANGE c B A L L L X| XX X X L L H L D ‘ K B E
LIH[L H{H|HIL L[ L MLl D | c| B | A Lo x!xfxix x L H L L o | B 8 | E
R RIS BN N S AR D | c |8 | E Lieu) xhxbxix x owoLoL oL ® | x! 8B ' E
LiH| L HiLfH[LlL[H{L|HIH o | k|8 | E Ll x[xxix x u HiH H B | B R B
‘L}H L - =-1-1-1- —]— - - SEE CHARACTER SET L >L‘L X X xlxlx L LIL‘L D K B J’E
X = DON'T CARE X = DON'T CARE
CHARACTER SET
o[ L H T L H L H L H
D1 L L H H L L H H
02| L L L L H H H H
D6 D5 D4 D3
[TT7 - 9
LHiLiL v o TR A 4 /
| - 0| 0 200y
|
| 2RERN 7\% I - /
R N/ T | -
| .
LKL I [ u | C | C b
| u [ 1l |0 1
|
! o - - o], 2
wnn [B1G A B R S
: ;
} i
| - - — — P -
! : R () | C C r
HLLIL - --
[ B U Y U B I O Y B I O
wiow [LdTT T Lz L [ NMNT M
' L R N AYNR I U I B N I R i )
wmidwie (LM L3 | C (NN RE AN
o ] LYy 23 v N
1 A -
\/ \Y4 \ 1
|
HILW L | e |t NN |
L
NOTE: All undefined data codes that are loaded or occur on power-up will cause a blank display state.
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DATA
ROM SELECT/ENABLE

|———~32 LINES.
SEGMENT DRIVERS

32 LINES ————

DECODER

osc/ N/
couNTeR/ % % %

DECODER

DISPLAY

CURSOR
MEMORY

A0 Al CE W T D6 D5 D4 D3 D2 DI D§

INTERNAL SCHEMATIC

D1 DIg D9 DB D7 D6 D5 D4 D3 D2 D1 D9

BB R R B R R R BB BB

Dy~ Dy WAGACUCE| Dy~ Dy WAA,CUCE Dg-Dy WAL CUCE|
) 1T I J J J
DATA BUS Dg-Dy 1 1T
w 1 1
Iy
&0
)
CE2
CE1
Typical interconnect
for small systems. 12digits
D3l—— — P2 — — — — —— — — ——— —
BE R EB|B R KB R E B &
Do-»Dg WAgA, CU CE|| Dy Dy W Ag A, CUCE| JE R L. %Y WAgA,
1] 11 |
DATA
BUS > Ds D )i 1
w
A9
Al
A2 A7
A3 ————— 18 6
A4 ———— ¢ 2 DISPLAYS
DISABLE ——— D 1t0 6
2
74C421
4
cu

Typical schematic
for 32 digit systems
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litronix

A Siemens Company

DL-2416, DL-2416 H

.160” RED, 4-DIGIT 16-SEGMENT PLUS DECIMAL

ALPHANUMERIC Intelligent Display™

WITH MEMORY/DECODER/DRIVER

Physical Dimensions (Inches)

—=.25 TYP.

79

BRIGHTNESS CODE
01 TYP.

160 .60

I S o

L .99

F
KMFR &PIN 1 identifier

— PART
e 1
& DATE
COOE 3¢

T N
.26

X TYP.
N el S B T

——“-—.ozrva ——l mn

Tolerance + .01 Unless Otherwise Noted

DL-2416 XXYY

FEATURES

160 Mil High, Magnified Monolithic Char.
Wide Viewing Angle + 50°

Close Vertical Row Spacing, .800 Inches
Rugged Solid Plastic Encapsulated Package

Fast Access Time
DL-2416 500 nSEC
DL-2416H 300 nSEC

Full Size Display for Stationary Equipment
Built-in Memory

Built-in Character Generator

Built-in Multiplex and LED Drive Circuitry

Direct Access to Each Digit Independently &
Asynchronously

TTL Compatible, 5 Volt Power

Independent Cursor Function

17th Segment for Improved Punctuation Marks
Memory Clear Function

Display Blank Function

End-Stackable, 4-Character Package

Intensity Coded for Display Uniformity
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DESCRIPTION

The DL 2416 is a four digit display module having 16
segments plus decimal and a built-in CMOS
integrated circuit.

The integrated circuit contains memory, ASCII ROM
decoder, multiplexing circuitry, and drivers. Data
entry is asychronous and can be random. A display
system can be built using any number of DL 2416's
since each digit of any DL 2416 can be addressed
independently and will continue to display the char-
acter last stored until replaced by another.

System interconnection is very straightforward. The
least significant two address bits (Ag, A;) are normally
connected to the like named inputs of all DL 2416's
in the system. With two chip enables (CE1, and CE2)
four DL 2416’s (16 characters) can easily be inter-
connected without a decoder.

Alternatively, one-of-n decoder IC’s can be used to
extend the address for large displays.

Data lines are connected to all DL 2416% directly and
in parallel, as is the write line (WR). The display will
then behave as a write-only memory.

The cursor function causes all segments of a digit
position to illuminate. The cursor is not a char-
acter, however, and upon removal the previously
displayed character will reappear.

Specifications are subject to change without notice.



TOP VIEW

18 17 16 15 14 13 12 11 10

3 2 1
= s s ansgs

0
LI I ]

123456

7 89

Product Identification Marking

On Front Surface.

Pin Function Pin Function

1 TE1 Chip Enable 10 | Gnd

2 | TE2 Chip Enable 11 | DO Data Input

3 CLR Clear 12 D1 Data Input

4 CUE Cursor Enable 13 D2 Data Input

5 CU Cursor Select 14 D3 Data Input

6 WR Write 15 D6 Data Input

7 A1 Digit Select 16 D5 Data Input

8 ADQ Digit Select 17 D4 Data Input

9 Vee 18 BT Display Blank

OPTO-ELECTRONIC CHARACTERISTICS @ 25°C

Voltage, Any Pin

1. Measured at

5 sec. 4.V,

cc

2. 60 sec max duration.
3. Vee = Vi 2 0.6 Ve

=+5.0 VDC £10%

TIMING CHARACTERISTICS
WRITE CYCLE WAVEFORMS

TEl . CE2
AC CHARACTERISTICS t
Timing P: @45V | L— TCES ———=' TCEH L—
P |
Parameter | :ZoigTyp +25°C Min - +65°C Typ AQ. Al y :
DL-2416  DL-2416H | DL-2416 DL-2416 H | DL-2416 DL-2416 H ; ~l
- — e—————— TAS ———=<— TAH
Tas 300 200 450 250 600 400 |
Twp 50 50 150 50 175 75 wR N\ 4
Tw 250 150 300 200 425 325 |
Tps 150 100 250 150 350 250 Two Tw
ToH 50 50 50 50 100 100 |
TaH 50 50 50 50 100 100 R T
TCEH 50 50 50 50 100 100 02-06.C0 X H 3C
TCes 300 150 450 250 600 400 — Tog, I T OH—el
TCLR 15 milliseconds
access time TIMING MEASUREMENT 4 VOLTS
VOLTAGE LEVELS DDC 2 VOLTS
500 ns 300 ns J o vOLTS
Note 1: “Off Axis Viewing Angle’’ is here defined as: ‘‘the minimum angle in any direction from
the normal to the display surface at which any part of any segment in the display is not
visible’".
Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should

be taken to avoid damage due to high static voltages or electric fields.

Note 3:
Note 4:

Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).
Warning — Do not use solvents containing alcohol.

MAXIMUM RATINGS OPTICAL CHARACTERISTICS (TYPICAL)
Luminous Intensity per digit/8 segments . . 0.5 mcd
RespecttoGND . . . ..... -.51t06.0 VDC Off Axis Viewing Angle (Note 1) . . . ... ... +50°
Operating Temperature . . . . .. -20° t0 65°C DigitSize . ... vvv i 160 mils
Storage Temperature . . . . . . .. -20° to 70°C Spectral Peak Wavelength . . . . ........ 660 nm
Relative Humidity
(non condensing) @65°C . .. ....... 85%
DC CHARACTERISTICS
DL-2416 AND DL-2416 H
Parameter -20°C Typ +25°c4 +65°C Typ | Conditions
lcc 4 digits on (10 seg/digit) | 135 mA 125 mA max! | 100 mA Vec =50V
Icc Cursor?2 160 mA 140 mA max! | 120 mA Vec =5.0V
lcc Blank 3.7 mA max Vin=0
Vec =5.0V
WR=50V
I8 200 uA 160 uA max 100 A Vin =.8V
Vecc =50V
ViL .8 V max Ve =45V
V|H3 2.7 V. min Vec =45V
3.3V min Vcc =56V

76




LOADING DATA

Setting the chip enables (CET1, CE2) to their true
state will enable data loading. The desired data code
(D0-D6) and digit address (Ag, A;) must be held
stable during the write cycle for storing new data.

Data entry may be asynchronous and random. (Digit 0
is defined as right hand digit with Ay = Ag = 0.)

Clearing of the entire internal four-digit memory can
be accomplished by holding the clear (CLR) low for
one complete display multiplex cycle, 15 mS minimum.
Loading an illegal data code will display a blank.

LOADING CURSOR

Setting the chip enables (CET, CE2) and cursor
select (CU) to their true state will enable cursor load-
ing. A write (WR) pulse will now store or remove a
cursor into the digit location addressed by Ag, Aq;
as defined in data entry. A cursor will be stored if
DO = 1; and will be removed if DO = 0. Cursor will

TYPICAL LOADING DATA STATE TABLE

not be cleared by the CLR signal. The cursor (EU)
pulse width should not be less than the write (WR)
pulse or erroneous data may appear in the display.

For those users not requiring the cursor, the cursor
enable signal {CUE) may be tied low to disable
display of the cursor function. A flashing cursor can
be realized by simply pulsing CUE. If cursor has been
loaded to any or all positions in the display, then
CUE will control whether the cursor(s) or the char-
acters appear. CUE does not affect the contents of

cursor memory.

DISPLAY BLANKING

Blanking the display may be accomplished by loading
a blank or space into each digit of the display or by
using the (BL) display blank input.

Setting the (BL) input low does not affect the con-
tents of either data or cursor memory. A flashing
display can be realized by pulsing (BL).

CONTROL ADDRESS DATA DisPLAY
BL CETCEZCUE CU WRCLR || A1 A0 |[D6 D5 D4 D3 D2 D1 DO {3 2 1 0O
H X X L X H H PREVIOUSLY LOADED DISPLAY G R E Y
H H X L X X HJfX X J]X X X X X X X ||[6 R E Y
H X H L X X Hflx x J|xx x x x x x ||]6g R E VY
H L LLHLHIf|LL|HLLLHLHI|IGRTEE
H L LLHLHIf|LHAH|HLHLHLHIGRUE
H L LLHLUHI|HL|HLLHHLLIIGLUE
H L L LHLHI|HH|HLLLLHLI|BLUE
L X X X X H H || X X | BLANKDISPLAY
H L L LHLH|HHIJIH L L L HHGHIGL UTE
H X X L X H L || X X |CLEARSCHARACTER DISPLAYS
H L L LHLGEHI XX SEE CHARACTER CODE SEE CHARACTER
X = DON'T CARE
LOADING CURSOR STATE TABLE
CONTROL ADDRESS H DATA DisPLAY
BL CETCEZCUECU WRCLR A1 A0 D6 D5 D4 D3 D2 DI DO |3 2 1 O
H X X L X H H PREVIOUSLY LOADED DISPLAY B E A R
H X X H X H H | DISPLAY PREVIOUSLY STOREDCURSORS |[B E A R
H L L HLLUHILTLI X X X X X X H|[B E AR
H L L H L L H L H X X X X X X H B E B B
H L L HL L H H L X X X X X X H B B 5]
H L L HLLUHIHHIX XX X X X H B R
HL L HLLHIHLIx x x x x x o |[|[Be BR
H X X L X H H DISABLE CURSOR DISPLAY B E A R
H L L L L L HI|HHIIX X X X X X L ||B E AR
H X X H X H H DISPLAY STORED CURSOR B E BB
X = DON'T CARE
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CHARACTER SET

DO L H L H L H L H L H L H L H L H
D1 L L H H L L H H L L H H L L H H
D2 L L L L H H H H L L L L H H H H
D3| L L L L L L L L H H H H H H H H
0 1 2 3 4 5 6 7 8 9 A B C D E F
ol L oc / /7 |\ ! - /
U . H% % & LY [ X 0+, /
n [ a b - - \ 7
R T lL_lL:SE'lEl'g-/ AN R I ¥ I
T i T T 0 Y N O Y it Y s Y Oy Y O O IV O NN
el | VRO L PG H D KILIMNIO
cayrCa s O B B IV Y R R VAR B VAR B AR \ b}
sl I RIS T LV W XY N
All other input codes display “blank’’
SEGMENT]|
ROM DRIVERS 17 LINES
l | IS
osc/
MULTIPLEXEI % %SPL%
3 2 1 0
RAM DiGIT J
INPUT CONTROL l! Suneon I-‘
o u;{n Y- -
goooon
BERERY << 28388358
Internal Block Diagram
+5
| I 1 |
GND T1 T1 T1 ]
D15 pa]o3 DO
BL
00-D6)—— 1 1 1
R 14’1
WR ——
CU A
CUE ——
Ao —F—
5 CE2
Ce2 ID" CE2
C_El‘ éﬁ
L[;:Cﬂ

Typical Schematic for 16 Digit System
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A Siemens Company

DL-3416, DL-3416 H

.225” RED, 4-DIGIT 16-SEGMENT PLUS DECIMAL

ALPHANUMERIC Intelligent Display™

WITH MEMORY/DECODER/DRIVER
PRELIMINARY

Physical Dimensions (in inches)

n I

BRIGHTNESS CODE

l—,omm

EE I T L T T

(523 Lx oLt xxfy
REF l

A —
l H 16
i v
YR TYR
PIN 1 LOCATION &
MFR IDENTIFICATION

3

Tolerance + .01 Unless Otherwise Noted

FEATURES

[ ]

225 Mil High, Magnified Monolithic Char.
Wide Viewing Angle +40°

Close Vertical Row Spacing, 0.8 Inches
Rugged Solid Plastic Encapsulated Package

Fast Access Time
DL-3416 500 nSEC
DL-3416H 300 nSEC

Full Size Display for Stationary Equipment
Built-in Memory

Built-in Character Generator

Built-in Multiplex and LED Drive Circuitry
Each Digit Independently Addressed

TTL Compatible, 5 Volt Power

Independent Cursor Function

17th Segment for Improved Punctuation Marks

Memory Clear Function

Display Blank Function

End Stackable, 4-Character Package
Intensity Coded for Display Uniformity
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DESCRIPTION

The DL 3416 is a four digit display module having 16
segments plus decimal and a built-in CMOS
integrated circuit.

The integrated circuit contains memory, ASCl| ROM
decoder, multiplexing circuitry, and drivers. Data
entry is asynchronous and can be random. A display
system can be built using any number of DL 3416's
since each digit of any DL 3416 can be addressed
independently and will continue to display the
character last stored until replaced by another.

System interconnection is very straightforward. The
least significant two address bits (Ag, A4) are normally
connected to the like named inputs of all DL 3416’s
in the system. With four chip enables four DL 3416's
(16 characters) can easily be interconnected without

a decoder.

Alternatively, one-of-n decoder IC’s can be used to
extend the address for large displays.

Data lines are connected to all DL 3416's directly and
in parallel, as in the write line (WR). The display will
then behave as a write-only memory.

The cursor function causes all segments of a digit
position to illuminate. The cursor is not a character,
however, and upon removal the previously displayed
character will reappear.

Specification subject to change without notice.



TOP VIEW

22 21 20 19 18 17 16 15 14 13 12

1 2 3 4 5 6 7 8 9 10 1

L product Identification
Marking on Front Surface

°

-

in  Function Pin  Function

1 CE1 Chip Enable 12 Gnd

2  CE2Chip Enable 13 N/C

3 CE3 Chip Enable 14 BL Blanking

4 CE4 Chip Enable 15 N/C

6 CLR Clear 16 DO Data Input
6 vccC 17 D1 Data Input
7 AO Digit Select 18 D2 Data Input
8 A1 Digit Select 19 D3 Data Input
9 WR Write 20 D4 Data Input
0  CU Cursor Select 21 D5 Data Input
1 CUE Cursor Enables 22 D6 Data Input

OPTO-ELECTRONIC CHARACTERISTICS @ 25°C

MAXIMUM RATINGS

OPTICAL CHARACTERISTICS (TYPICAL)

Voltage, any pin respect to GND . . -.5t06.0 VDC

Luminous Intensity 8 segments/digit @ 5 V, 5 med

Operating Temperature . . . ... .. -20° to +65°C Off Axis Viewing Angle (Note 1) . . . .. .. +40°
Storage Temperature . . . . . ... .. -20° to +70°C DigitSize . . ........iun.. 225 mils
Relative Humidity Spectral Peak Wavelength . . ;.. ..... 660 nm
(noncondensing) @65°C . . .......... 85%
DC CHARACTERISTICS
DL-3416 AND DL-3416H
Parameter -20°C Typ +25°c4 +65°C Typ | Conditions
Icc 4 digits on (10 seg/digit) | 190 mA 150 mA max! | 120 mA Vec =5.0V
Icc Cursor? 225 mA 175 mA max! | 150 mA Vee =5.0V
Icc Blank 19 mA max Vin =0
Vge =5.0V
WR=50V
he 225 uA 160 A max 150 uA Vin=.8V
Vec =5.0V
ViL .8 V max Vec=4.5V
Vi3 2.7 V min Vec =45V
3.3V min Vcc =55V

1. Measured at 5 sec.
2. 60 sec max duration.
3. Vee 2 Vi = 0.6 V.

4.V, = +5.0 VDC £10%

AC CHARACTERISTICS
@45V (

Timing P.
-20°C Typ +25°C Min +65°C Typ
" | DL-3416  DL-3416H | DL-3416 DL-3416H | DL-3416 DL-3416H
Tas 300 200 450 250 600 400
Two 50 50 150 50 175 75
Tw 250 150 300 200 425 325
Tps 150 100 250 150 350 250
ToH 50 50 50 50 100 100
TaH 50 50 50 50 100 100
TceH 50 50 50 50 100 100
Tces 300 150 450 250 600 400
TeLR 15 mitliseconds
access time
500 ns 300 ns

TIMING CHARACTERISTICS

WRITE CYCLE WAVEFORMS

|

o

d

El,CE2
E3. CE4

o

TCES

N
3.
A, AL x‘
R —_\ .
R
X X
—
4 VOLTS
0 VOLTS

D0 -D6.CU

— 1o

-~ ToH

TIMING MEASUREMENT
VOLTAGE LEVELS

Note 1: “Off Axis Viewing Angle” is here defined as: ‘the minimum angle in any direction from
the normal to the display surface at which any part of any segment in the display is not

visible"".

Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should
be taken to avoid damage due to high static voltages or electric fields.

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).

Note 4: Warning — Do not use solvents containing alcohol.
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LOADING DATA

Setting the chip enables (CE1, CE2, CE3, CE4) to their
true state will enable data loading. The desired data
code (D0-D6) and digit address (Ag, Aq) should be
held stable during the write cycle for storing new data.
Data entry may be asynchronous and random. (Digit 0
is defined as right hand digit with Ay = Ag = 0.)

Clearing of the entire internal four-digit memory can
be accomplished by holding the clear (CLR) low for
one complete display multiplex cycle, 15 mS minimum.

LOADING CURSOR

Setting the chip enables (CE1, CE2, CE3, CE4) and
cursor select (CU) to their true state will enable
cursor loading. A write (WR) pulse will now store or
remove a cursor into the digit location addressed by
Ao, Aq; as defined in data entry. A cursor will be
stored if DO = 1; and will be removed if DO = 0.
Cursor will not be cleared by the CLR signal. The

TYPICAL LOADING DATA STATE TABLE

cursor (CU) pulse width should not be less than the
write pulse (WR) width or erroneous data may appear
in the display.

For those users not requiring the cursor, the cursor
enable signal (CUE) may be tied low to disable
display of the cursor function. A flashing cursor can
be realized by simply pulsing CUE. If cursor has been
loaded to any or all positions in the display, then
CUE will control whether the cursor(s) or the char-
acters appear. CUE does not affect the contents of
cursor memory.

DISPLAY BLANKING

Blanking the display may be accomplished by loading
a blank or space into each digit of the display or by
using the (BL) display blank input.

Setting the (BL) input low does not affect the con-
tents of either data or cursor memory. A flashing
display can be realized by pulsing (BL).

DIGIT
BL CE1CE2CE3CE4CUE CU WRCLR| A1 A0 D6 D5 D4 D3 D2 D1 DO 3 2 1 o©
H] X[ x| x| x| L|x|H[H PREVIOUSLY LOADED DISPLAY G|[R|E|Y
Hlol x| x| x{o|x|x|n | x| x| x|x|x|x|x]x| x| 6|r|e|y
Hix|L| x| x| oefx|[x|u i x|x || x|x|x|x|x|x| x| eg|r|E]|Y
Hi X[ x| H[ x| ] x| x|H || x|x || x|x|x|x|x|x| x| e|rR|E|Y
Hi x| x| x| H| L] x| x|H | x|x || x|x|x|x|[x|x{x]| ¢|rR|E]Y
Hix|[ x| x| x|l x[H|lH | x| x| x|x] x|x|x|x|x]| eg|rR|E|Y
HlHIH|L| L[| H|lL|H ol [ H|efe|uln|elwl eglRIE|E
HlH[H|L|Lt|{L|H|lL|H ||| | H|LlH|e|H|L|H]| eg|RIU|E
H{H|{H|L{L|Lt|[H{L{H | WL (H{L{L{H[HlLlL| 6|L|U|E
HlH|H|Ljo|elw|o|m |l || efefe]lnfo] s|L]|uleE
L x| x| x| x| x|x|H|H| x|x BLANK DISPLAY
Hin|ulolo|clmleln | wln wlel el wlulef gle]ule
H x| x| x| x{L]x|x|L CLEARS CHARACTER DISPLAY
HIH|H|L[L|L|H|L|H ]| x|Xx SEE CHARACTER CODE SEE CH:EI.R'_ACTER
X = DON'T CARE
LOADING CURSOR STATE TABLE
DIGIT
BL CE1CE2CE3CEACUE CU WRCLR A1 A0 D6 D5 D4 D3 D2 D1 DO 3 1 0
H{x|[x|x|x|t|x|n|[n PREVIOUSLY LOADED DISPLAY B|E|A|R
H|[X|X|X|X|H| X|H|H | DISPLAY PREVIOUSLY STORED CURSORS|| B | E | A| R
HIH|H|L|L|H|L|L|H L)t X| X| x| x| X| X|H B|E|A|R
HiH|[HIL|L|[H[ L[| ||| x| x{x|x|x|x|Hn]| Ble BRR
H|{H|H|L L ||| | ||l || x| x| x{x{x|x|n]| 8|R BB
HiH{H/LIL[H[L || |[H|H || x| x| x|x|x|x|H|B R B
H{H|H|L|L|H|[L|L]|H H|L X[ X| x| x| x| x|L | B e|B B
HiX|Xx|[x|x|L|x|H|H DISABLE CURSOR DISPLAY B|E|A|R
HiHlr i lofjele o[ il ]l x| x| x| x] x| x|v | 8|le|alr
HIX|{XIX|X|H|X|H|H DISPLAY STORED CURSORS BlE | B ®
X = DON'T CARE
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DL-3422

170"/7100" (Nom.)UPPER AND LOWER CASE
4-DIGIT 22-SEGMENT

ALPHANUMERIC Intelligent Display™

WITH MEMORY/DECODER/DRIVER
PRELIMINARY

litronix

A Siemens Company

Physical Dimensions (in inches)

i N

BRIGHTNESS CODE
o1TYR

|

e T

225TYR 60

I

| —— parT
NUMBER
)

AN
E = DATE
I " coDE

/ A T

PIN 1LOCATION &
MEFR IDENTIFICATION

Tolerance + .01 unless otherwise noted

FEATURES
170 Mil/100Mil (Nom.) Upper & Lower Case Letters

Wide Viewing Angle + 50°

Close Vertical Row Spacing, .800 Inches
Rugged Solid Plastic Encapsulated Package
Fast Access Time, 500 nSEC

Full Size Display for Stationary Equipment
Built-in Memory

Built-in Character Generator

Built-in Multiplex and LED Drive Circuitry

Direct Access to Each Digit Independently &
Asynchronously

TTL Compatible, 5 Volt Power
Independent Cursor Function

22 Segment for 96 Character ASCIl Format
Upper & Lower Case Letters

Memory Clear Function

Display Blank Function

83

DESCRIPTION

The DL 3422 is a four digit display module having 22
segments and 3 built-in CMOS integrated circuit.

The integrated circuit contains memory, ASCII ROM
decoder, multiplexing circuitry, and drivers. Data
entry is asynchronous and can be random. A display
system can be built using any number of DL 3422’s
since each digit of any DL 3422 can be addressed
independently and will continue to display the char-
acter last stored until replaced by another.

System interconnection is very straightforward. The
least significant two address bits (Ag, A1) are normally
connected to the like named inputs of all DL 3422's
in the system. With two chip enables (CE1, and CE2)
four DL 3422’s (16 characters) can easily be inter-
connected without a decoder.

Alternatively, one-of-n decoder 1C’s can be used to
extend the address for large displays.

Data lines are connected to all DL 3422’s directly and
in parallel, as is the write line (WR). The display will
then behave as a write-only memory.

The cursor function causes all segments of a digit
position to illuminate. The cursor is not a char-
acter, however, and upon removal the previously
displayed character will reappear.

Specification subject to change without notice.




22 21 20 19 18 17 16 15 14 13 12

1 2 3 4 5 6 7 8 9 1o N

Pin  Function Pin  Function
1 CE1 Chip Enable 12 Gnd
2 N/C 13 N/C
3 CE2 Chip Enable 14 BL Blanking
4 N/C 15 N/C
5 CLR Clear 16 DO Data Input
6 vcC 17 D1 Data Input
7 AOQ Digit Select 18 D2 Data Input
8 A1 Digit Select 19 D3 Data Input
9 WR Write 20 D4 Data Input
10 CU Cursor Select 21 D5 Data Input
1 CUE Cursor Enable 22 D6 Data Input

OPTO-ELECTRONIC CHARACTERISTICS @ 25°C

MAXIMUM RATINGS OPTICAL CHARACTERISTICS
Voltage, any pin respect to GND . . -.51t06.0 VDC Luminous Intensity 8 Segments @5V . . .5 mcd
Operating Temperature . . .. ... . -20° to +65°C Off Axis Viewing Angle (Note 1) ... . . . .. +50°
Storage Temperature . . . . . ..... -20° t0 +70°C DigitSize . ... ... 160 mils
Relative Humidity Spectral Peak Wavelength . . ... .. ... 660 nm
(non condensing) @65°C . . . ......... 85%
DC CHARACTERISTICS
Parameter -20°C Typ +25°c4 +65°C Typ | Conditions
Icc 4 digits on (10 seg/digit) | 135 mA 125 mA max1 | 100 mA Vec =5.0V
Icc 4 digits or Cursor? 160 mA 140 mA max' | 120 mA Vcc =50V
lcc Blank 3.7 mA max Vin =0
Vg =50V
WR=5.0V
TR 200 uA 160 uA max 100 uA Vin =.8V
Vcc =5.0V
ViL .8 V max Ve =4.5V
Vi 2.7 V min Vec =45V
3.3V min Vcc =55V

1. Measured at 5 sec.
2. 60 sec max duration.
3. Vee = Vi = 0.6 Ve

4.V, = +5.0 VDC £10%

TIMING CHARACTERISTICS

AC CHARACTERISTICS .
Timing Parameter @ 4.5 V (nanoseconds) Write Cycle Waveforms
-20°C Typ +25°C Min +65°C Typ cenees — —
—— TCEH
Tas | 300 450 600 . —+
Two | 50 150 175 o >|< B jC:
Tw 250 300 425 panl Do
Tps | 150 250 350 w M—
Ton 50 50 100 wo e e
TaH 50 50 100 - ,
Tcen | 50 50 100 00-pe &8 —t |
Tces 300 450 600 —! Tos ~— TOH—
TCLR 15 milliseconds TIMING MEASURE MENT 4 vOLTS
. VOLTAGE LEVELS ﬂg\\/]gtlg

Note 1: “Off Axis Viewing Angle” is here defined as: ‘“the minimum angle in any direction from
the normal to the display surface at which any part of the segment in the display is not

visible'’.

Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should
be taken to avoid damage due to high static voltages or electric fields.

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).

Note 4: Warning — Do not use solvents containing alcohol.




LOADING DATA

Setting the chip enables (CE1, CE2) to their true
state will enable data loading. The desired data code
(DO-D6) and digit address (Ag, A1) should be held
stable during the write cycle for storing new data.

Data entry may be asynchronous and random. (Digit 0
is defined as right hand digit with Aj = Ag = 0.)
Clearing of the entire internal four-digit memory can

be accomplished by holding the clear (CLR) low for
one complete display muitiplex cycle, 15 mS minimum.

LOADING CURSOR

Setting the chip enables (CE1, CE2) and cursor
select (CU) to their true state will enable cursor load-
ing. A write (WR) pulse will now store or remove a
cursor into the digit location addressed by Ag, A¢;
as defined in data entry. A cursor will be stored if
DO = 1; and will be removed if DO = 0. Cursor will

TYPICAL LOADING DATA STATE TABLE

not be cleared by the CLR signal.

For those users not requiring the cursor, the cursor
enable signal (CUE) may be tied low to disable
display of the cursor function. A flashing cursor can
be realized by simply pulsing CUE. If cursor has been
loaded to any or all positions in the display, then
CUE will control whether the cursor(s) or the char-
acters: appear. CUE does not affect the contents of
cursor memory.

DISPLAY BLANKING

Blanking the display may be accomplished by loading
a blank or space into each digit of the display or by
using the (BL) display blank input.

Setting the (BL) input low does not affect the con-
tents of either data or cursor memory. A flashing
display can be realized by pulsing (BL).

DIGIT
BL CE1 TEZCUE CU WRTIR|| A1 A0 Dé D5 D4 D3 D2 D1 BOfl 3 2 1 ©
H|{X|[X|L|X|H|H PREVIOUSLY LOADED DISPLAY G|R|E|Y
HiL|X| L] x| x|H x| x x| x| x| x| x| x| x| g|R|E|Y
H{X|X|L|X|x|H x| x || x|{x|x|[x| x| x| x| g|rR[E|Y
H|X|H|L|X]|X|H x| x x| x| x| x| x| x| x| G|R|E|Y
H|X|{X|L|X|X|H xix | x| x| x| x| x| x| x| glr|E|Y
W x|x{uolx{mlnf x{x | x|x|x{x|x|x{x| e|r|el*
H{H|L|L|H|L|H L]t HiLlt|LlH|lLjn| 6|R|E|E
H|H|L|L|H[L|H L|H HiL| HlL|H]LlH G|R|{U|E
HiH|L|L{H{L|H HlL HiL| L|H|H[L|[L G{L|U|E
H{H|L|L|H|L|H H|H HiL|{L|le]LfH|L B{L|U|E
oOx|X| x| X|H|H BLANK DISPLAY
Hinfe|e|nloelwlnjuw wlelelelwlulw] clejule
Hix|[x]|t|x|x|t CLEARS CHARACTER DISPLAY
H{H|L|L|{H|[L|H x| x SEE CHARACTER CODE SEE cusAsgrAc'rsn
X = DON'T CARE
LOADING CURSOR STATE TABLE

DIGIT

BL CE1TEZCUE CUWRTIR A1 A0 D6 D5 D4 D3I D2 DI DO 3 2 1 O
Hi{X|{X|L|X|H|H PREVIOUSLY LOADED DISPLAY B|E|A|R
H|X|X|H| XIH|H DISPLAY PREVIOUSLY STORED CURSORS|| B | E | A| R
HIHIL|H|L|L|H L|L X| x| x| x| x| x| H B|E|AE
HIH|L|H|L|L|H L|H X| X| x| X| X| X|H Bl B R
H{H|L|H[L|L|H HiL X X! X| X{ X| X|H 8 R BB
HiH|L|H[L|L|[H || H]H | x| x| x|x|x|x|H |®B BB B
H{H|L|HlL|L|H HL X| x| x}x| x| x|t B e |B B
H X|{x|L|x|H|H DISABLE CURSOR DISPLAY B|E|A|R
Wiwlolelejelulwln ]l x] xIxIx| x| x|l slelalnr
H{X|X|H|{X|H|H DISPLAY STORED CURSORS B|e || M
X = DON'T CARE




CHARACTER SET
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litronix

A Siemens Company

IDA-2416 Series

DL-2416 Intelligent Display™ ASSEMBLY

PRELIMINARY

FEATURES

Complete Alphanumeric Display Assembly Utilizing

the DL-2416

e Built-in Multiplex and LED Drive Circuitry
e Built-in Memory

o Built-in Character Generator

Displays 64 Character ASCII Set

Direct Access to Each Digit Independently
Display Blank Function

Memory Clear Function

Cursor Function

Choice of 16 or 32 Character Display Length
(Other lengths optional)

Single 5.0 Volt Power Supply

TTL Compatible

Easily Interfaced to a Microprocessor
Tri-State or Open-Collector Input Circuitry
Schmitt Trigger Inputs on Control Lines

The IDA-2416 Series Assembly is an extension of the
very easy-to-use DL-2416 Intelligent Display ™. This
product provides the designer with circuitry for
display maintenance. It also minimizes interaction
and interface normally required between the user’s
system and a multiplexed alphanumeric display.

The assembly consists of DL-2416's in a single row
together with decoder and interface buffers on a single
printed circuit board. Each DL-2416 provides its

own memory, ASCII ROM character decoder, multi-
plexing circuitry, and drivers for its feur 17-segment
LED’s.

Intelligent Display Assemblies can be used for applica-
tions such as data terminals, controllers, instruments,
and other products which require an easy to use alpha-
numeric display.

Part Number

Description

IDA-2416-16

Single Line 16 Character Alphanumeric Display Utilizing the DL-2416

IDA-2416-32

Single Line 32 Character Alphanumeric Display Utilizing the DL-2416

IDA-2416-XX-YY

Single Line Alphanumeric Display Utilizing the DL-2416 Display
XX — indicates number of characters (groups of four) from 16 to 40
YY — options or specials versions
(consult factory for more information)
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~ System Overview
The Intelligent Display Assembly offers the designer
a choice of either 16 or 32 alphanumeric characters
(the IDA-2416-16 and 1DA-2416-32, respectively),
and operates from just a +5-V supply. Based on the
previously introduced Litronix DL-2416 four-
character intelligent display, the IDA-2416 adds all
the support logic required for direct connection to
most microprocessor buses. The system interface
takes place through a 26-pin connector, which has
available on it the data and address lines as well as the
control signals needed. Two additional connectors
are included on the IDA-2416 — one of them is used
for the power and ground connections, and the other
is used to implement display enable selection.

System Power Requirements

Operating from a single +5-V power supply, the

"IDA-2416-16 requires a typical operating current of
450 mA with eight of the segments lit on each
character. For the 32 character display, the current
increases to 850 mA, typical. For the worst-case
condition with all segments lit, the 16 character
display draws 650 mA and the 32 character display
requires 1250 mA. With the display blanked, the
board circuitry draws about 70 mA.

Display Interface

The display interface available on the 26-pin con-
nector consists of seven data lines (D@ to D6), five
address lines (A to A4), four display-enable lines
(DE1 to DE4), several unused pins, and various con-
trol signals. All address, data, and control lines have
either pull-up or pull-down 1K ohm resistors.

BL (Blanking, active low): When this line is pulled
low, it causes the entire IDA display to go blank
without affecting the contents of the display mem-
ory on the DL-2416s. BL is active regardless of
address or display enable lines. A flashing display can
be realized by pulsing this line.

‘WR (Write, active low): To store a character in the
display memory, this line must be pulsed low for a
minimum of 200 ns. See timing diagram for timing &
relationships to other signals. The WR input drives a
schmitt-trigger.

CUE (Cursor Enable, active high): When high, this
line permits the cursor to be displayed, and when
brought low, it disables the cursor function without
affecting the stored value. CUE is active regardless of
address or display enable lines. A flashing cursor can
be created by pulsing the CUE line low.

CU (Cursor Select, active low): The cursor function

(character with all segments lit) is loaded by selecting
the digit address and holding CU true. A 1" on D@

writes the cursor. A ‘0" on D@ removes the cursor.
The change occurs during the next write pulse per

the timing diagram.

CLR (Clear, active low): When held low for one dis-
play multiplex cycle (see DL-2416 data sheet for
more information) of 15 ms, this line will cause all
stored characters in the display, except for the cursor,
to be cleared. CLR is active regardless of address or
display enable lines, The CLR input drives a schmitt-
trigger.

DET to DEZ (Display Enable, active low): There are
four jumper selectable lines, any one of which can be
selected to provide one of four board addresses that
can be used when multiple IDAs are built into a sys-
tem. When low, this line enables the selected display
to permit data loading. The display enable input
drives a séhmitt-trigger.

Address lines A@ to A4 are set up so that the right-
most character is the lowest address. The left-most
character is the highest address. Data lines are set up
so that DO is the least significant bit and D6 is the
most significant bit.

Using the Display Interface

Through the use of memory-mapped 1/O techniques,
the IDA can be treated almost like a memory loca-
tion — supply the data, address and proper control
signals and the characters appear, with each character
location independently addressable. The basic signal
flow sequence to load a character would start with
the address lines going to the desired address while
the CLR and BL lines are high to permit the data to
be loaded in and displayed. After the address has
stabilized, the data can change to the desired values
(including the cursor). After the data have stabilized,
the WR pulse is started, and must remain low for at
least 200 ns. Signals must be held stable for 75 ns,
minimum, after the rising edge of the WR pulse to
ensure correct loading, while the addresses must be
stable for 650 ns preceding the same rising edge of
the WR pulse. See the timing diagram for a pictorial
explanation.

Enable Selection

For board enable (the DET through DEZ lines) the
user can choose any one of the four enable signals he
has provided on the cable, This signal will be used to
provide a master enable to each IDA. All that need be
done is to insert the shorting plug in the appropriate
position on the pins provided. This allows the user to
make the system display the same information on
two or more different IDAs or display different
information on each of up to four groups of IDA'’s.
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IDA-2416 Series

Maximum Ratings
Ve o oo e e e e ... 60V
Voltage appliedtoany input .. . . ....... 0ot nrnnnnennnn .. -0.5to Vgc +0.5 VDOC
Operating Temperature . ... .. .. .o v ittt ittt ittt et et e e enen e -20to +65C
Storage Temperature . .. ........... R -20 to +70°C
Relative Humidity (non condensing) @65 C . . ... ......... ..o uviunn.. . 85%
Optoelectronic Characteristics @ 25°C
Parameter Symbol Min Typ Max Units Test Conditions
Supply Current/Digit lcc 25 mA Vece = 5.0 V (8 Segments/Digit)
Total (IDA-2416-16) lce 650 mA Ve = 5.0 V (All Segments/Digit)
Total (IDA-2416-32) lee 1250 mA Vg =5.0V (All Segments/Digit)
Supply Voltage Vee 4.75 5.00 6.26 \
Input Voltage — High ViH 2 v Vec=50V+.25V
(All inputs)
Input Voltage — Low ViL 0.8 \ Vec=5
(All inputs)
Input Current — High i 40 BA Vec=55V,V| =24V
(All inputs)
Input Current — Low e 2.2 mA Vec=565V,V, =04V
(All inputs)
Luminous Intensity
Average Per Digit lv 0.5 mcd Ve =5.0 V (8 Segments/Digit)
Peak Wavelength Apeak 660 nm
Viewing Angle +45 Deg Vertical & Horizontal From
Normal To Display Plane
Switching Characteristics @ 5 V
Parameter @ 25°C Symbol Min Units
Write Pulse Tw 200 nS
Address/DE Setup Time Tas 650 nS
Data Setup Time Tops 650 nS
Write Setup Twp 200 nS
Data Hold Time TpH 75 nS
Address/DE Hold Time TAH 75 nS
Clear Time TcLr 15 mS
TIMING CHARACTERISTICS
WRITE CYCLE WAVEFORMS
DEI, DE2 + /l
DE3, DE4 ! |
| |
o K X
! Tas ! Tau —J
WR w—
|
I*Two—-L— Tw
|
¥

Tos

TIMING MEASUREMENT

VOLTAGE LEVELS

4 VOLTS
OO
0 VOLTS




Physical Dimensions

4.80 (IDA-2416-16)
8.80 (IDA-2416-32) 405 I~
—>{ |e—.25 125
TYP | 75
cx r
-G — — : — G
H 2
H 230
: ! l 2.00
.
J--c e e e 16 | ]
8- h:E‘ .26 -
50— 6
4.50 > 154 DIA. ™
e 850 (IDA-2416:32) TP (85) |-
vy p = pu— iy pu— iy o Ty —
RECOMMENDED MATING CONNECTOR
Connector Function Type Suggested Mfg.
\ J2 Control/Data_| 26-Pin Ribbon | BERG P/N 65496-013
A 43 Power Molex AMP P/N 87066-4
PIN FUNCTION PIN FUNCTION
J2-1 A2 ADDRESS LINE J2-14 NO CONNECTION
J2-2 DE4 DISPLAY ENABLE J2-15 D6 DATA LINE
J2-3 A3 ADDHES_S LINE J2-16 NO CONNECTION
J2-4 DE3 DISPLAY EMABLE J2-17 D4 DATA LINE
J2-5 A4 ADDRESS LINE J2-18 CUE CURSOR ENABLE
J2-6 DE1 DISPLAY ENABLE J2-19 D5 DATA LINE
J2-7 NO CONNECTION J2-20 CU CURSOR SELECT
J2-8 DE2 DISPLAY ENABLE J2-21 A@ ADDRESS LINE
J2-9 DO DATA LINE J2-22 CLR CLEAR
J2-10 NO CONNECTION J2-23 A1 ADDRESS LINE
J2-11 D1 DATA LINE J2-24 WR WRITE
J2-12 NO CONNECTION J2-25 D3 DATA LINE
J2-13 D2 DATA LINE J2-26 BL BLANKING
J3-1 GND J3-3 vcc
J3-2 vcce J3-4 GND
= 8 N BL
Bl-J2-26 BL
06-2-15 mﬁ oz D6
05-32-19 “}" D5
04-32-17 ’/6 D4
03-02-25 ’B,‘“ D3
023213 s 02
o1-52-11 M sPse D1
00-32- 9 SN A2 0o
GND-J3- 1 by }T { I GND
ND-d3- 4> g 3 10 517 w10
. :f;." 12 Ao Lo 10*7 ] l D% J
VCé-J3- 2 20voc 8 9 8 9
vee-J3- 3 1 m = { 1 } J‘—‘ vce
A0-32-2 AQ
u-;z-z:‘u s/ 6 2> 3ot 4L
Wh-s2-20 WR
EU-12-20 415 | o
CUE-J2-18 St f 5 TN CUE
ETR-12-22 CLR
BEi-32- 6 >——on :D ot 1 0 L oE
DE2-12- 8 L'o J‘ I >
BE3-J2- 4 c
oE4-02- 2 >—I—on ém
Ed
L'
G
No——lq
2 SN 15 u
::j: ; SN 1 blo
Asi2- 8 SN :: 2
7

Note:
RESISTOR PART OF PACK Rl (1K)
RESISTOR PART OF PACK R2 (1K)
RESISTOR PART OF PACK R3 (1K)

: UNUSED PINS OF J2 ARE:
7.10.12. 14 AND 16,

u4

7442

p-2— 10som2
p2— 104pn2
b4— 103em2
p=— 12em2
b2— wimm2
bl woem2




LED LAMPS

Package Luminous Max
Type Viewing Intensity Fwd
and Half Current
Spacing Package Outline Color Part Number( Lens Angle (med) (mA) | (mA) (Page
LD50A Red >1.0
Red LD50-1 Diffused 2.0-4.0 20 100 97
LD50-2 >3.2
LD52C 15-30 10
T Hiah LD52CA 9.0-18
s 9 eCQV51F | Red 10-20
Effici ° 99
T Bmm Rea Y [[ecavsiG | Diffused 1632 20
Top of eCQV51H 25-50
Lens to ) CQV51J 12° >40
standoff = -
standof LD56C 10-20 10
Leads LD56CA 6.0-12
Yellow oCQV53F | Yellow 10-20 60 101
©CQV53G | Clear 16-32 2
*CQV53H 25-50
*CQV53J >40
LD57C 20-40 10
LD57CA 12-24
#CQV55G | Green 16-32 103
Green eCQVEGH | Clear 24-50
- *CQV55J 40-80
[ oCQV55K >63 20
—r LD41A >.3
LDA41-1 1.0-2.4
Red LD41-2 >2.0 100 97
*CQV20-3 1.0-2.0
©CQV20-4 | Red >1.6
LD52-1 Diffused 1.2-24 10
High LD52-2 >2.0
Efficiency | eCQV21-4 1.6-3.2 2 99
Red *CQV21-5 2.5-5.0
*CQV21-6 >4.0
1%
;mm LD56A >6
(11.6mm LD56-1 ve +35° 1.0-2.0 10
Top of Yellow LD56-2 petiow " >1.6 60 | 101
Lens to ecav2sa | ¢ 163.2
standoff) —
Min. %" *CQV23-5 2.5-5.0
Leads oCQV23-6 >4.0
LD57A >.6
LD57-1 2.0-4.0 20
LD57-2 Green >3.2
Green eCQV25-3 | Diffused 1.0-2.0 103
eCQV25-4 1.6-3.2
*CQV255 2.55.0
*CQV256 >4.0
RL-2000 >1.6
RAL-4403 | _ +35° >.8 20 105
Red RL4850 | %4 .o 8 Typ. 100
T% —l = RL-5054-1 >1.0
5mm RL5054-2 *10° 50 0 109
1" Leads = == i - -
Orange  |-OL80:3 | Orange | o500 | >30 20 50 | 11
*OL-304 Diffused >6.0
RL-5053-1 1.0-2.0
T1% RL-5053-2 | Red o 1.6-3.2
s _ Red RLE0533] Diffused | *38 ST 20 100 107
L’ leads = ) RL-5053A >03
o = = YL-4550 | Yello >1.0
£f & oW o
Standoffs Yellow VL4850 Diffused s35° 6 Typ. 10 13
GL-4850 | Green - 1.0 Typ. 60
! 115
Green GL-4950 | Diffused >1.0 0
igh_ €CQaX23-1 | Red 1.8-36
gxn EL%;C"’"CV Cax232 | Diffused >2.8
Low CQX33-1 | Yellow o 1.8-3.6
! e + 20 60 119
Leads Green CQax13-1 White 1.8-3.6
Cax13-2 | Diffused >2.8

o NEW TYPES TO BE PHASED IN 91 *NOT RECOMMENDED FOR NEW DESIGN — PHASING OUT




LED LAMPS

Package Viewing Luminous Max
Type Half Intensity Fwd
and Angle Current
Spacing Package Outline Color Part Number| Lens (med) (mA) | (mA) |Page
\‘
4mm
Low. — ? Red
Prgme —l Red *RL-2 Drftused | %30° 1.2 Typ 100 | 117
Standoffs
High CQVv36-3 Red 1.0-2.0
Efficiency | CQV36-4 Diffused 1.6-3.2
Red €QV36-5 >2.5
5mm cQv3s-3 Yell 1.0-2.0
Rec- ::] Yellow  [cCQvaga | Yeliow 163.2 60 | 123
tangular €Qv3s-5 >2.5
CQVv39-3 1.0-2.0
Green cavsgs | Sreen 1.63.2
CQv39-5 >2.5
LD80A >.6
Red LD80-1 1.0-2.0 100
LD80-2 Red >1.6
High LD82A Diffused >6
Efficiency | LD82-1 1.0-2.0
Smm Ej Red LD82-2 >1.6 127
Rounded LD86A Yellow >.6
Rec- Yellow LD86-1 Diffused 1.0-2.0
tangular LD86-2 >1.6
LD87A >.6
Green LD871__| Sreen 1.02.0
LD87-2 >1.6
High CQV56-2 Red .63-1.25
Efficiency | CQV56-3 Diffused 1.0-2.0
Red CQV56-4 +50° >1.6 20
5mm [e———1 CQV58-2 .63-1.25
Cylin- — ' Yellow [ CQVBB3 | yefow 1.02.0 131
drical CQV58-4 >1.6
CQV59-2 .63-1.25
Green cavses | Sreen 1.020
CQV59-4 >1.6
High caviea | 63-1.25
Efficiency | CQV16-3 Diffused 1.0-2.0
Red cavi6-4 >1.6
A —— CQVv18-2 .63-1.25
Square ! =— Yellow cQavig-3 g?yfz:; d 1.0-2.0 60 135
cQavig-4 >1.6
CQV19-2 Green .63-1.25
Green CQVv19-3 . 1.0-2.0
Caviga | D fused >16
High cavas | - 63-1.25
Efficiency [ CQV26-3 Diffused 1.0-2.0
Red CQV26-4 >16
- @ CcQvas-2 Yellow Gg; .35 130
- Yellow CcQv28-3 < 1.0-2.
angular E ::l cavasd | Diffused ST
CQV29-2 .63-1.25
Green cavae3 | Sreen 1.02.0
CcQv29-4 >1.6
High LD602-2 63-1.25
Efficiency | LD602-3 | Red 1.02.0
Red D024 | Diffused >16
LD606-2 .63-1.25
Arrow @ ﬁ Yellow LDG063 | Yellow 1.02.0 143
LD606-4 - >1.6
LD607-2 .63-1.25
Green LD6073 | Sreen 1.62.0
LD607-4 >1.6

*NOT RECOMMENDED FOR NEW DESIGN—PHASING OUT
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LED LAMPS

Package Luminous Max
Type Viewing Intensity Fwd
and Half Current
Spacing Package Outline Color Part Number| Lens Angle (mcd) (mA) | (mA) |Page
LD30A >0.3
LD30-1 Red 1.0-2.4
LD30-2 € +35° 2.0-4.0
Tp303 | Dffused >3.2
*CQV10-3 1.0-2.0
Red ~Caviod ST 20 100 | 147
LD30C >1.0
CQV30A | Slass +25° [ 1.02.0
*CQV308 1.63.2
*CQV30C >25
LD32-1 1.22.4 10
LD32-2 >2.0
_ ecaviia | Ped | 350 [ 1632
High eCav115 2550 | 20 149
iciency
Red eCQVil6 >4.0
;1 LD32C Red . >2.5 10
Smm a l ) +CQV31D | A5C +25 4.0-8.0 2
Leads eCQV3IE >6.3
90 MIL LD36A >.6
Lead LD36-1 1.0-2.0 10
Spacing LD36-2 Yellow +35° >1.6
eCQV13-4 | Diffused - 1632 -
Yellow eCQV136 2.5-5.0 20 151
*CQV13-6 >4.0
LD36C ven >2.0 10 60
*CQV33D Cfe o +25° 4.0-8.0
*CQV33E >6.3
LD37A >0.5
LD37-1 2.0-4.0
LD37-2 G >3.2
Green eCQV153 | SR | £35° 1.0-2.0 2
*CQV154 1.63.2 153
*CQV15-5 2.55.0
*CQV15-6 >4.0
LD37C >4.0
*CQV35D | 12 +25° [ 4.080
*CQV35E >6.3
T RL-4480 >0.3
?maads ———y Red RL-4480-1 | Red >1.0 a0 | 185
100 MIL RL-4480-2 | Diffused >2.0
Lead RL-4480-5 0.8 Typ.
Spacing
L RL-209A 05
1" Leads RL-209-1 | Red 1.0 157
SO MiL - Red RL-200-2 | Diffused >2.0
Spacing s B ) RL-4484 £35° 0.8 Typ 20
T,’ 3mm I:l:N Orange *OL-31-2 Orange >1.5 159
;o I'\-Aelafs = 9 "OL314 | Diffused >4.0 40
YL-212 Yellow >1.0
Speding velow [ Vi4qsq | Diffused 18Ty 0 "
No GL-211 Green >0.
Standoff Green GL4484 | Diffused omwe | 2 163
T
?'r'nr ds
ca — Red
Zgalgn. Red *RL-T1 Ditfused >0.3 20 40 | 165
Spacing
Flangeless
. RL-50 Water clear >0.3
iniature RL-50-01 >0.3 20 w
Lead Red RL-54 Red 0.8 Typ 169
RL-55 Diffused >2.0 170
Miniature ":“é ;:“ RL-65-5 >0.8 2 0
ﬁi’;':' D'-:;‘i Yellow YL-56 YeTow | 2.0 Typ 172
Lens | Green GL-56 Green Dif. 1.0 Typ

®NEW TYPES TO BE PHASED IN

*NOT RECOMMENDED FOR NEW DESIGN — PHASING OUT

93



LED LAMPS

Package Luminous Max
Type Viewing Intensity Fwd
and Half Current

Spacing Package Outline Color Part Number| Lens Angle (med) (mA) | (mA) [Page
o iature Red LD4sT | piee >06 3 | 173
Lead Green o
100 MIL Green LD471 . +50 >0.6 20 175
Lead‘ Diffused 25
Spacing Yellow LD481 peow >06 177
2DiodeArray LD462 >0.6
3 LD463 >0.6
4 LD464 >0.6
5 LD465 White >0.6
6 Red LD466 Diffused >0.6 3% | 173
7 LD467 >0.6
8 LD468 >0.6
9 LD469 >0.6
10 LD460 >0.6
2 Diode Array LD472 >0.6
3 LD473 >0.6
4 LD474 >0.6
5 LD475 Green >0.6
6 Green LD476 Diffused +50° [ >06 20 25 175
7 LD477 >0.6
8 LD478 >0.6
9 LD479 >0.6
10 D470 >0.6
2DiodeArray LD482 >0.6
3 LD483 >0.6
4 LD484 vell >06
5 Yellow LD485 Diffused >0.6 25 | 177
6 LD486 >0.6
7 LD487 >0.6
8 LD488 >0.6
9 LD489 >0.6
10 LD480 >0.6

High

. Red

Efficiency | LD121 N 0.63
Sub Red Diffused
Miniature Yellow +30° 10 25 179
1mm Yellow LD161 Diffused 0.63

Green LD171 A 063
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INTEGRATED CIRCUITS LED LAMPS

LD100-3s 1.0-2.0
Red LD100-3t 1.0-2.0
T1% =%D e LD100-4s , [1632
A ——] and colorless 150 20 60 193
Bicolor = Green LD100-4t 1.63.2
LD100-5s >2.5
LD100-5t >2.5
LD110-2s 0.63-1.25
Red LD110-2t 0.63-1.25
Rectangle | == © LD110-3s , [1.0-20 195
oo | 2= | [@ N Lorio3 |t | *89" Moo 1% | ®
LD110-4s >1.6
LD110-4t >1.6
LD111-2s 0.63-1.25
Red LD111-2t 0.63-1.25
Square — LD111-3s o 1.0-2.0
Bicolor — O “G“d LoT11.3c | coortess | #80° 550 120 60 197
reen LD111-4s >16
LD111-4t >1.6
LD112-2s 0.63-1.25
Red LD112-2t 0.63-1.25
'é'li':;r:glre =_— and tg: : g-gs colorless | +50° ‘:g-ig 20 60 199
— Green LD1 12-4: 16
LD112-4t >1.6
Package Luminous Max
Type Viewing Intensity Fwd
and Half Current
Spacing Package Outline Color Part Number| Lens Angle (mcd) (mA) {(mA) | Page
Ti% = 35
Flashing FRL-2000 | Red . |>0.8 - - 183
Lamp = ﬁD Red FRL4403 | Diffused | *35 [0 VF=5V | VE=BV [Tgg
24 187
V=
TI% RLC200 | Red a5 |>08 128V
Current = Red Diffused = VE=6V
Regulated — RLC201 >04 14
Ve=16v| 189
T [m— Red o 14
Qureene ED Red Ric2i0  |Red 1 ss0° | >on VE=BV |ye=11y| 191
i
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litronix

A Siemens Company

CQV 20 (LD 41) SERIES
LD 50 SERIES

RED T 1% LED LAMP

Package Dimensions
/ Ba Area not cleer 338 (?91)
A N T
Ei l H §§1 \\E 4 | &
= T3 — ) 8583
< - = -— e= T
‘E 238z 303 ﬁf N
le 476 12.1) an . Cathode
MIN .29!
- 15 025 (0,65)
SIE36 ~ oly s i) e 019 (05)
MIN 40 M2
Dimensions inside parenthesis are in mm CQV (LD41) - (11.6-0.4) .457
: " . L - (12.4-0.9) 488
Dimensions outside parenthesis are in inches
Maximum Ratings
Reverse voltage VR 5 v
Forward current Ir 100 mA
Surge current (t<1us) irs 20 A
Storage temperature Tstor -55 to +100 °C
Junction temperature i 100 °C
Power dissipation (Tamp = 25°C) Prot 200 mw
Thermal resistance
Junction to air Rihjamb | 375 K/w
FEATURES .
Characteristics (7T,mp = 256°C)
e Moderately Wide Viewing Angle +35° Wavelength at peak emission iposk | 66515 m
- Dominant wavelength dom 645 nm
CQV 20 (LD 41) Series Half angle
H . +19° (limits for 50% of luminous intensity 1)
e Narrow Vlew!ng Angle 12 CQV 20 (LD 41) ¢ 55 degree
LD 50 Series LD 50 ¢ 12 degree
. Forward voltage (/r = 20 mA) '3 1.6 (£2.0) v
o T1% Package Size Reverse current (Vg =5 V) Ir 0.01(<10) A
. Rise time t 5 ns
e %" Minimum Lead Length Fall time t 5 ns
. Capacitance (Vg = OV) C 40 F
Front Panel Mounting " ° P
Snap-in Mounting Clips Available
Clip/Collar #004-9002 Black
#004-9003 Clear Lumi |
. uminous Intensi
e |/C Compatible ty
Type Min Max Unit Test Condition
DESCRIPTION (LD 41A) 03 - med 20 mA
cav 203 1.0 20 mcd 20 mA
: (LD 41-1) 1.0 24 med 20 mA
The CQV 20 (LD 41.) and LD.50 Series cav 204 18 - med 20mA
are standard red gallium arsenide phos- (LD 41-2) 20 med 20 mA
phide LED solid-state lamps. They both LD 50A 1.0 - med 20 mA
have red diffused plastic lenses. The o 20 40 med 2 mA
CQV 20 (LD 41) offers a wider viewing
angle which is suitable for front panel
indicator applications. The LD 50 Series
‘has a narrow viewing angle of +12° and is
intended for head on viewing or back lit “CQV designati storred . dosi 4 cont
. . l@signations are preferr types for new designs and conform
legends where high brightness of the to new international classification standards. LD equivalents
cav 21/51 Series (see cav 21/51 Series may continue to be delivered during transition period.
. K . Specifications are subject to change without notice.
Data Sheet) is not required.
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litronix

A Siemens Company

CQVv 21 (LD52-1/-2) SERIES
CQV 51 (LD52C/CA) SERIES

HIGH EFFICIENCY RED
T 1% LED LAMP

FEATURES
e High Light Output
o Red Diffused Lens
Wide Viewing Angle +35°
caQv 21 (LD 52-1, LD 52-2)
e Red Clear Lens
High On Axis Intensity +12°
CcQVv 51 (LD 52C, LD 52CA)
e T 1% Package Size
e %" Minimum Lead Length
® Front Panel Mounting
Snap-in Mounting Clips Available
Clip/Collar #004-9002 Black
#004-9003 Clear
e |/C Compatible

DESCRIPTION

The CQV 21/51 Series is a premium high
efficiency light emitting diode lamp fabri-
cated with TSN (transparent substrate
nitrogen) technology. The CQV 21 Series
has a red diffused plastic lens which pro-
vides a large full flooded front radiating
area and wide angle viewing. This makes it
ideal for front panel installation. The

CQV 51 Series has a red clear lens and
narrow viewing angle for the concentration
of intense brightness in a head-on position.
This is particularly desirable for legend
back lighting applications.

Package Dimensions in Inches (mm)
CcQV 21 (LD 52-1 & LD 52-2)
&~ Ares not clesr
en =
se _"
s ig2 ze
i. %8 =
£2 e
2o ===
lsz’tll:}) i
o B
536 (1361 ] e :
CQV 51 (LD 52C & LD 52CA)
B Area not clear 232
23 = - 33 (59)
. se =68 " o
g |88 (5,7)
£ Z: B e AR
f Cathode
295 -
: 8 025 (0,65)
0.5 (14) ’
R
Maximum Ratings
Reverse voltage Vr 5.0 |V
Forward current le 60 mA
Surge current (¢ =1us) Irs 1.0 A
Storage temperature Tstor -55 to 100 °C
Junction temperature T 100 °C
Power dissipation Prot 200 , mW
Thermal resistance
junction to air Rinsamb 375 K/W
PYpr o
Characteristics (7,,,, = 25 C)
Wavelength at peak emission Jpeak 645 *15 nm
Half angle
(limits for 50% of luminous intensity 1.)
€QV 21 (LD 52-1, LD 52-2) 7 35 degree
€QV 51 (LD 52C, LD 52CA) v 12 degree
Forward voltage (/¢ = 20 mA) Vi 2.4 (£3.0) \Y
Reverse current (Ve =5 V) Is 0.01(=10) uA
Rise time & 100 ns
Fall time t 100 ns
Capacitance (Va=0V) Co 12 pF
Luminous Intensity
Type Min Max Unit Test Condition
cav 214 1.6 3.2 mcd 20 mA
cav 215 25 5.0 mcd 20 mA
(LD 52-1) 1.2 24 med 10 mA
cav 21-6 4.0 - mcd 20 mA
(LD 52-2) 20 - med 10 mA
CQV 51F 10.0 20.0 mced 20 mA
cav 51G 16.0 320 mcd 20 mA
(LD 52CA) 9.0 18.0 med 10 mA
CcQv 51H 25.0 50.0 mcd 20 mA
(LD 52C) 15.0 - med 10 mA
cav s 40.0 — mcd 20 mA
*CQV designations are preferred types for new designs and conform
to new international classification standards. LD 52 equivalents
may continue to be delivered during transition period.
Specifications are subject to change without notice.
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litronix

A Siemens Company

CQV 23 (LD 56A/-1/-2) SERIES
CQV 53 (LD 56C/CA) SERIES

YELLOW T 1% LED LAMP

FEATURES
e High Light Output
o VYellow Diffused Lens
Wide Viewing Angle +35°
cav 23 (LD 56A, LD 56-1 & LD 56-2)
o Yellow Clear Lens
High On Axis Intensity +12°
CQV 53 (LD 56C & LD 56CA)
o T-1% Package Size
%" Minimum Lead Length
Front Panel Mounting
Snap-in Mounting Clips Available
Clip/Collar #004-9002 Black
#004-9003 Clear
o 1/C Compatible

DESCRIPTION

The CQV 23/53 Series is a premium high
efficiency light emitting diode lamp fabri-
cated with TSN (transparent substrate
nitrogen) technology. The CQV 23 Series
has a yellow diffused plastic lens which
provides a large full flooded front radiating
area and wide angle viewing. This makes it
ideal for front panel installation. The CQV
53 Series has a yellow clear lens and
narrow viewing angle for the concentration
of intense brightness in a head-on position.
This is particularly desirable for legend
back lighting applications.

Package Dimensions
cav 23 (LD 56A, LD 56-1 & LD 56:2)

I 5
B WE%%

025 (0,65)

019 (05)

|-~ uznm_;d -
L 2 mes
R SR e - o
CQV 53 (LD 56C & LD 56CA)
2; m-m“"\\ .- n.l - '__é_?‘z’_..
- ce L )
i; lg 85 l ! ) | &)
Es 3t — 1 &es
[_ !: “ st f - Cothon
muz i m ™ 025088
A ““’ oo

an (12,0
Dimensions inside parenthesis are in mm
Dimensions outside parenthesis are in inches

Maximum Ratings

Reverse voltage Vr 5.0 v
Forward current Is 60 mA
Surge current (t = 1ps) Irs 1.0 A
Storage temperature Tstor -55 to 100 °C
Junction temperature T 100 °Cc
Power dissipation Prot 200 mw
Thermal resistance
junction to air Rinsombd 375 K/wW
Characteristics (7,,,, = 25°C)
Wavelength at peak emission Apeak 590 10 nm
Half angle
(limits for 50% of luminous intensity Iv)
CQV 23 (LD 56A/-1/-2) [2 35 degree
€QvV 53 (LD 56C/CA) ¥ 12 degree
Forward voltage (/¢ = 20 mA) Ve 24(=3.0) \%
Reverse current (Va =5 V) In 0.01(=10) pA
Rise time t 100 ns
Fall time t 100 ns
Capacitance (Va=0V) Co 10 pF
Luminous Intensity

Type Min Max Unit Test Condition
(LD 56A) 6 - med 10 mA
cav 234 1.6 3.2 mcd 20 mA
(LD 56-1) 1.0 2.0 mcd 10 mA
caQv 235 25 5.0 mcd 20 mA
(LD 56-2) 1.6 - med 10 mA
cav 23-6 4.0 - med 20 mA
CQV 53F 10.0 20.0 mcd 20 mA
cQv 53G 16.0 32.0 med 20 mA
(LD 56CA) 6.0 12.0 mcd 10 mA
cQv 53H 25.0 50.0 med 20 mA
{LD 56C) 10.0 - med 10 mA
cav 534 40.0 - mcd 20 mA

*CAQV designations are preferred types for new designs and conform
to new international classification standards. LD equivalents
may continue to be delivered during transition period.

Specifications are subject to change without notice.
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Relative spectral emission Lu = f{1)
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litronix

A Siemens Company

CQV 25 (LD 57A/-1/-2) SERIES
CQV 55 (LD 57C/CA) SERIES

GREEN T 1% LED LAMP

Package Dimensions in Inches (mm)
cavVv 25 (LD 57A/-1/-2)
2a Area not cleat (;-"‘,
e = =~
i* iﬁg ' (57)
| 3 NN e -
) =)
- , -
B e geme - o8 05)
€cQvV 55 (LD 57C & LD 57CA)
?3 A.-m;:u\ L m ‘(.:i:”
pE [k
2 T =3 - 9 g3
Py W
I — 416021 o ” n“';.’“
[ ﬁzum - :.,;:lm " - 219 05)
FEATURES
e Extremely High Light Output Maximum Ratings
CQV 55 (LD 57C & LD 57CA) Reverse voltage Va 5 v
o Green Diffused Lens Forward current Ie 60 mA
. . . ° Surge current (t<10 us) irs 1 A
Moderately Wide Viewing Angle +35 Storage temperature Taor | -55t0+100 | °C
Juncti turé T 100 °C
cQv 25 (LD 57A, LD 57-1 & LD 57-2) Power dissipaton (Tams = 25°C) Por | 200 mw
o Green Clear Lens Thermal resistance
. . . i i RitnJami K
High On Axis Intensity +12° Junction to air wsame | 375 w
Py o
€CQV 55 (LD 57C & LD 57CA) Characteristics (7,mp = 25 C)
o T-1% Package Size Wavelength at peak emission Apeak | 560£15 am
e Oominant wavelength A 561 nm
e %" Minimum Lead Length Half angle lom
. (limits for 50% of luminous intensity 1,)
® Front Panel Mounting CQV 25 (LD 57A/-1/-2) 1 35 degree
. " . - CQV 55 (LD 57C/CA) ['4 12 degree
Snap-in Mounting Clips Available Forward voltage (I =-20 mA) Ve 2.4(53.0) v
Clip/CoIIar #004-9002 Black Reverse current (Vg = 5 V) I 0.01(s10) .y
Rise time t 50 ns
#004'9003 Clear Fall time t 50 ns
. '/c Compatible Capac:t‘ancs (Va=0V) ) CQ 45 pF
Luminous Intensity
Type Min Max Unit Test Condition
DESCRIPTION (LD 57A) 8 - med 20 mA
) . cav 253 1.0 20 med 20 mA
The CQV 25/55 Series are green gallium cav 254 16 32 med 20 mA
phosphide LED solid state lamps. The il Ey e med o m
CQV 25 has a green diffused plastic lens (LD 57-2) 3.2 - med 20mA
] . . . cav 256 4.0 - med 20 mA
which emits green light with a moderately cav 556G 16.0 320 med 20mA
wide viewing angle, suitable for front (LD 57CA) 120 24.0 med 10 mA
. L €QV 55H 25.0 §0.0 med 20 mA
panel indicator applications. The CQV 55 (LD 57C) 20.0 - med 10mA
has a glass clear plastic lens which emits Sav sey Y] 800 med 20ma
a yellowish green light. Its narrow viewing -
angle and extremely intense light output Specif are subject to change without notice.
R . . *CQV designations are preferred types for new dulgns and conform
make it particularly desirable for back to new international classification dards. LD e
lighting applications. may continue to be delivered during transition period.
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litronix

A Siemens Company

RL-2000
RL-4403
RL-4850

RED T1% LED LAMP

FEATURES

® Choice of Brightness Ranges

e Front Panel Mounting

® Large Full Flood Radiating Area
¢ |C Compatible

® Snap-in Mounting Clip

DESCRIPTION

The RL-2000, RL-4403 and RL-4850 are
high brightness gallium arsenide
phosphide solid-state lamps with a red
diffused plastic lens which provides a
large full flooded front radiating area
and wide angle viewing. These devices
are easily soldered directly into a PC
board or mounted in a panel with a
snap-in mounting clip.

Package Dimensions in Inches

e 190
100
02550 CATHODE  MiN
e SHORTER L
S
DR S

U_ 050

FLAT
DENOTES
CATHODE

AR A
200 230

\Enfﬂ:; DIA DIA
\Y ] b i

BOTTOM VIEW
Maximum Ratings
Power Dissipation @25°C ..................cciiiiiit 100 mW
Derate Linearly from25°C ........................ —2.67 mW/°C
Continuous Forward Current
Storage and Operating Temperature . ............. -55°Cto +100 °C

Lead Soldering Temperature
(1116 in. from case)
Peak Inverse Voltage

Opto-Electronic Characteristics (@ 25°C)

Test
Parameter Min Typ Max Unit Condition

Luminous Intensity

RL-2000 16 25 mcd  lg=20 mA

RL-4403 08 1.2 mcd =20 mA

RL-4850 0.8 mcd  |g=20 mA
Emission Peak Wave Length 650 nm
Spectral Line Half-Width 40 nm
Forward Voltage 16 20 V  lg=20mA
Reverse Leakage 0.1 100 wWA V=30V
Temperature Coefficient

of Forward Voltage -18 mV/°C Ig=51to 50 mA
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

RELATIVE LUMINOUS
INTENSITY VS ANGLE
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Mounting Information

The clip mounts in a .250” dia. hole and fits up to .125" panel thickness. A
plastic collar is provided which fits over the back of the clip to lock the LED
securely against the panel. :

BLACK CLIP AND COLLAR: 004-9002
CLEAR CLIP AND COLLAR: 004-9003
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litronix

A Siemens Company

RL-5053 SERIES

RED, T1%, LED LAMP

FEATURES

® 1 Inch Leads — No Standoffs
Large Full Flood Radiating Area
Four Brightness Groups

I1C Compatible

Snap-in Mounting Clip available for
easy panel mounting. Black P/N 004-9002
Clear P/N 004-9003

DESCRIPTION

The RL-5053 series is a Gallium Arsenide
Phosphide solid state lamp with a red
diffused plastic lens which provides a
large full flooded front radiating area and
wide angle viewing. These devices are
easily soldered directly into a PC board
or mounted in a panel with a snap-in
mounting clip.

Package Dimensions in Inches (mm)

.303 200 .232
100 026 (7.70) (5.08) | (5.90)
(254) (0.65) le—(7 50 4.90) (5.
(0.50) 295 193
197
|
’ I
02
108 346 CATHODE
059 e (.609)
e (27.5) (8.80— r (»406)—-H‘—
(25.4) 8.30) o
1.00 327 :
Maximum Ratings
Power Dissipation@25°C . . . . ... ... .e e ... . 200mW
Derate Linearly from25°C . .............-267mW/°C

Continuous Forward Current . . . .. ... ..
Recurrent Peak Forward Current

(1 usec pulse @ .1% duty cycle) . ... ..
Storage & Operating Temperature . . ... ..

Lead Soldering Temperature
(1/16 in. fromcase) . ............

Peak Inverse Voltage . . . ... ... e e

Opto-Electronic Characteristics (at 25°C)

Parameter Min Typ Max
Luminous Intensity. . . . .
RL-5053-A. . . .. ... 03
RL5053-1........ 10 20
RL-6063-2. . ...... 16 3.2
RL-50533........ 25
Emission Peak Wavelength . 650 665
Spectral Line Half-Width. . 40
Half Angle. . ........ 35
Forward Voltage. . . . ... 16 20
Reverse Leakage. . . . . . . 01 10

Specifications subject to change without notice.

cee... 100mA

ci.......BA
. -565 to +100°C

. 5sec @ 260°C
ceie.... B0V

Test
Unit  Condition

med  1g=20 mA

nm
nm

degree
vV Ig=20mA
BA V=50V
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

RELATIVE LUMINOUS
INTENSITY VS ANGLE
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Mounting Information

The clip mounts in a .250" dia. hole and fits up to .125" panel thickness.
A plastic collar is provided which fits over the back of the clip to lock the LED
securely against the panel.

BLACK CLIP AND COLLAR: 004-9002
CLEAR CLIP AND COLLAR: 004-9003
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litronix

A Siemens Company

RL-5054-1
RL-5054-2

RED T1% LED LAMP

FEATURES
® RL-5054-1 — 1 mcd Min at I =10 mA
® RL-5054-2 — 2 mcd Min at Ir=10 mA

® High Intensity Spot Light for Back
Lighting a Transparent Panel

Illuminates a ' ” Diameter Circle
One Inch Leads

IC Compatible

Versatile Mounting on P.C. Board
Snap in Mounting Clip for Panel
Mounting

® Replacement for
MV5054-1/MV5054-2

DESCRIPTION

The RL-5054-1/RL-5054-2 is a very bright
Gallium Arsenide Phosphide solid state

lamp in a red epoxy package that is designed
to illuminate a 1/4" circle. Its high intensity
narrow on axis beam is ideal for back
lighting applications. It is not recommended
for general purpose front panel installation
where the wide angle RL-4403 is particularly
well suited.

Package Dimensions in inches
094R

340

040
TYP

0255Q
TYP

CATHODE lli?s
LEAD

SHORTER L

FLAT

BOTTOM VIEW

Maximum Ratings
Power Dissipation @ 26°C Ambient . .. ......... 200 mW

Derate Linearly from25°C . ............ -2.67 mW/°C
Continuous Forward Current . . . . .. . ... ....... 100 mA
Storage and Operating Temperature . . . . . . . —55°C to +100°C
Lead Soldering Temperature

(1/16 in. fromcase) . . ... ............ 5 sec @ 260°C
Peak Inverse Voltage. . . . . .. .. ... vt v i, 3v

Opto-Electronic Characteristics (at 25°C)

Test

Parameter Min  Typ Max Unit Condition

Luminous Intensity

RL-5054-1 1 2 med Ig=10mA
RL-5054-2 2 25 med g =10mA
Emission Peak Wavelength . . 650 nm
Spectral Line Half-Width . . . 40 nm
Forward Voltage . ...... 16 20 V  Ig=20mA
Reverse Leakage . ...... 0.1 10 MA VR =3V
Capacitance . . ........ 35 pF V=0
Rise and Fall Time . ... .. 50 ns 500 System
Viewing Angle (Total) . ... 24 deg. Between
50% Intensity
Points
tilumination (Circle Dia.) .250 in.  Measured From
End of Lens

Specifications subject to change without notice.

N
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

LUMINOUS INTENSITY VS SPECTRAL
AMBIENT TEMPERATURE DISTRIBUTION
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Mounting Information

The clip mounts in a .250" dia. hole and fits up to .125" panel thickness. A
plastic collar is provided which fits over the back of the clip to lock the LED
securely against the panel.

BLACK CLIP AND COLLAR: 004-9002
CLEAR CLIP AND COLLAR: 004-9003
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litronix

A Siemens Company

OL-30 SERIES

ORANGE T1%
LED LAMP

FEATURES

* T1% Package Size

¢ IC Compatible

* Wide viewing angle

¢ Low power consumption
¢ Mounting clips available

DESCRIPTION

The OL-30, a T1% lamp, is a high
brightness orange TSN (Transparent
Substrate Nitrogen) technology, solid
state lamp which emits light in the
orange region with good off-angle
viewing.

The lamp is in a lightly diffused orange
case.

PHASING OUT—NOT FOR NEW DESIGN

Package Dimensions in Inches (mm)

100 (25.4)
carnooe "IN
o L

(e
U_/snonrzn I
H 050 (13)

,‘ 100|259
Now '

Maximum Ratings

Power Dissipation ............coiiiiiiiiiiiiiiie e 125mwW
Derate Linearity from 25°C ............cooiiiiiiinnnnn.. 1.6 mw/°C
Continuous Forward Current .. 50 mA
Operating Temperature ..............coeevvuneennnn. -55° to +100°C
Storage Temperature ...........oouvuienennunenennnn -55° to +100°C

Peak Inverse Voltage ............c.oiiiiiiiiiiiiiiiiiiianannn., 3.0v
Lead Soldering Temperature
(1416 inch from €ase) ...........covvveiiniunnninnn.. 5 sec @ 260°C

Opto-Electronic Characteristics @ 25°C

Test
Parameter Min Typ Max Unit Condition
Luminous Intensity
OL 30-3 30 50 mcd  IF = 20mA
OL 30-6 6.0 100 mcd  IF = 20mA
Forward Voltage 18 27 \" IF = 20mA
Reverse Current 01 100 wA VR=3V
Peak Emission Wavelength 615 nm
Viewing Angle 25 degrees

Specifications subject to change without notice.
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% RELATIVE INTENSITY

TYPICAL OPTO-ELECTRONIC CHARACTERISTICS CURVES

- LUMINOUS INTENSITY VS
SPECTRAL DISTRIBUTION
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litronix YL-4850
iemens Company YL'4550

YELLOW T1% LED LAMPS

Package Dimensions in Inches
CATHODE b
%;:)%TER
R
o
_o 100l
NOM
FEATURES Maximum Ratings
* T1% Package Size Power Dissipation @25°C ...............ccoun... 120 mW
¢ 1 Inch Leads Derate Linearly from25°C ................. -1.6 mW/°C
* Both Types Can Be Front Panel Storage & Operating Temperatuare ... ... -55°C to +100°C
Mounted Lead Soldering Temperature

o Snap In Mounting Clips Available (116in.fromcase).................c.... 5sec @ 260°C
. IC C':)m patible 9 &P Peak Inverse Voltage ......................... 3.0V5.0V

Continuous Forward Current ...................... 30 mA
DESCRIPTION
Both types are TSN (Transparent Opto-Electronic Characteristics (@25 °C)
Substrate Nitrogen) LED lamps with Test
yellow diffused lens. The YL-4850 is Parameter Min Typ Max Unit Condition
a Iqw price commerqial gr.ade‘ Luminous Intensity
deyuce. The YL-4550 is a higher YL-4850 05 20 mcd =20 mA
brightness lamp. YL-4550 10 18 med lg=10mA

Emission Peak Wavelength 585 nm

Spectral Line Half-Width 35 nm

Forward Voltage 24 35 V g=20mA

Reverse Leakage

YL-4850 0.1 100 uA VR=30V
YL-4550 0.1 100 gA VRg=50V
Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

RELATIVE INTENSITY (%)
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Mounting Information: YL-4850 and YL-4550
The clip mounts in a .250"dia. hole and fits upt to .125"panel thickness. A plastic collar

is provided which fits over the back of the clip to lock the LED securely against the panel.
BLACK CLIP AND COLLAR: 004-9002
CLEAR CLIP AND COLLAR : 004-9003
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litronix

A Siemens Company

GL-4850
GL-4950

GREEN T1% LED LAMP

FEATURES

® T1% —Package Size

® 1 inch Leads

® Both Types Can Be Front Panel
Mounted

® Snap In Mounting Clips Available

® |C Compatible

DESCRIPTION

Both types are green gallium
phosphide solid state lamps with
green diffused lens. The GL-4850 is a
low price commercial grade device.
The GL-4950 is a higher brightness
lamp with minimum light output
specified.

Package Dimensions in Inches

LA

See other side for clip dimensions.

Maximum Ratings
Power Dissipation @25°C ....................... 120 mw
Derate Linearly from25°C ................. —2.2mW/°C
Storage & Operating Temperature ........ —40°C to +80°C
Lead Soldering Temperature
(116in.fromcase) ...................... 5 sec @260°C
Peak Inverse Voltage ......................... 3.0V5.0V
Continuous Forward Current ...................... 30 mA

Opto-Electronic Characteristics (@25°C)

Test
Parameter Min Typ Max Unit Condition

Luminous Intensity

GL-4850 1.0 mcd =20 mA

GL-4950 10 1.8 med I =20 mA
Emission Peak Wavelength 565 nm
Spectral Line Half-Width 35 nm
Forward Voltage 22 30 V |g=20mA
Reverse Leakage
GL-4850 0.1 100 pA V=30V
GL-4950 100 pA Vp=50V

Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES.

RELATIVE LUMINOUS
INTENSITY VS ANGLE
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Mounting Information: GL-4850 and GL-4950

The clip mounts in a .250" dia. hole and fits up to .125" panel thickness. A plastic collar
is provided which fits over the back of the clip to lock the LED securely against the panel.
BLACK CLIP AND COLLAR: 004-9002

CLEAR CLIP AND COLLAR: 004-9003
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litronix RL-2

A Siemens Company
RED LOW PROFILE LED LAMP

Package Dimensions in Inches (mm)

[4

160
(4.06)
T
045 230
(1.14) (5.84)
A Y

L |
. |
500

1

.020(.5) x .025(.635)

PHASING OUT—NOT FOR NEW DESIGN

Maximum Ratings

Power Dissipation @25°C . . . ............. 200 mW
Derate Linearly from26°C .. ........ -2.67 mW/°C
Continuous Forward Current . . . .. .......... 100 mA
Recurrent Peak Forward Current
(1 usec pulse @ .05% dutycycle). . .......... 3.0A
Storage and Operating 'i'emperatu re...... -55 to +100°C
Lead Soldering Temperature
(1/16in. fromcase) . ............. 5 sec @ 260°C
FEATURE Peak Inverse Voltage . .................... 30V
o R:! D:fu sod Lens Opto-Electronic Characteristics (at 25°C) Tost
® Front Panel Mounting Clip Parameter Typ Max Unit Conditions
Available Luminous Intensity .. 1.5 med  |g =50 mA
® Large Radiating Area 3 med I =10mA
® Low Power Consumption Emission Peak
e IC Compatible Wavelengtt'l ....... 650 nm
* Economical Molded Plastic Spectral Line 40 -
. ::‘l:::hg.Loads Light Transition Times 1 ns
Forward Voltage . .. .1.65 2.0 V  lg=560mA
1.58 V  lg=10mA
DESCRIPTION Reverse Leakage . ... 0.1 10 uA  VR=30V
The Red-Lit 2 is a gallium arsenide Capacitance . ...... 115 pF V=0
hosphide light-emitting diode .
zack:ged lnga red-diffugive molded Tir;\e;:‘ir::u;;ac:zﬂ-
lens. The large radiating area presents Voltage . . ....... -1.8 mV/°C 1g=5t050mA
fal?ngie:'::isua display for indicating Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

FIGURE 1. RELATIVE

FIGURE 2. LUMINOUS
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The clip mounts in a .265” dia. hole and fits a 0.062” or 0.125” panel thickness.
For other panel thicknesses, a plastic coliar is available which fits over the back of the

clip to lock the LED securely against the panel.
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!iﬁtrocnix areen CQX 13
iemens Company RED CQX 23
veLLow CQX 33

T 1% LOW PROFILE LED LAMP

Package Dimensions in Inches (mm)

SURFACE NOT FLAT
1

026 039 05
(0.65) ta- 256
T8 65)
SPACING l ‘00 i
010 ¥ -
o 4] ]
=
— &
425 .21
- (10.8) —

Maximum Ratings
Reverse Voltage (Vg)
Forward Current (Ig)

Surge Current (Igg), t<10 us
Storage Temperature (Tgyo,)
Junction Temperature (T, i) .................................

Power Dissipation (Pyot), Tamb=25°C .. ....ovviiiiinintn 200 mW
Thermal Resistance Junction-to-Air
FEATURES LT 375 KW

® White Diffused Lens, CQX-13
® Red Diffused Lens, CQX-23
i Characteristics (T, =25°C)
® Yellow Diffused Lens, CQX-33 COX-13 CQx-23 CQx-33
° ° W gth at Peak Emission 56015 645+15 580+10 nm
Very Wide Viewing Angle +70 Dominant Wavelength ::::': 561 638 592 nm
® Modified T 1% Low Profile Package Half Angle (Limits for 50% of
” . Luminous Intensity), | 70 70 70 Deg.
® %" Minimum Lead Length Forward Voltage (I = 20 mA) CF 2.4(<30) v
e IIC Compatible Reverse Current (VR=5V) Ir 0.01 (<10) uA
Luminous Intensity
(g =20 mA) Iy =18 =18 =18 med
Rise Time t 50 100 100 ns
Fall Time t 50 100 100 ns
Capacitance
DESCRIPTION (VR=0V, f=1 MHz Co 45 12 10 pF
The CQX 13 is a gallium phosphide
light emitting diode solid state lamp. It
has a white diffused plastic lens
which emits a yellowish green light.
The CQX 23, Red Diffused Lens, and Luminous Intensity Tost
CQX 33, Yellow Diffused Lens, are ' Condit
fabricated w_ith TSN (Transparent ?g;,@, 'ﬂ'; 'g? :,‘,m 20 ,:,“:n
Substrate Nitrogen) technology. Their cax 132 28 - med 20 mA
unusually wide viewing angle of +70° CQx 231 18 36 med  20mA
is of particular value as an indicator ggﬁ gi':’ fg s :“zg g "m":
where good Iateral visibility is cax 332 28 _ med 20 mA

required.
Specifications are subject to change without notice.
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cQx 13

Relative spectral emission Lu = 7(1) Luminous intensity I, = 7(/r) ‘Redistion cheracteristic L« = /{y)
% o o o o
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Wavelength at pesk emission Perm. pulse handling capability
om Apesn = F(Toms) A Le=1(t); v = parameter; Tum = 25°C
%90 00
T | 1T T [ T ]
580 L | ! Mo {11 10 1 %‘&
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T ) b . ' = S g
. il ! | i‘i 1 '["x I'n'
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cax 23

Relative spectral emission lu = 7(1)

7y

Luminous intensity I, = 7(/¢)

mcd
107

i \
10
f o i T
7 -
o ]
50 10
40 \ 1
\ 107
ol \
20 y \ 102
10 \
0 o L]
60 620 640 660 680 700 720 nm -
Y
Max. permissible forward current
mA lr=f(D) oA
f
80 B 10
I 10 I
® 1
[ N
N «
50
4“0
30
10°
20
10
0 4
0 20 40 6 80 100°C
—T
Capacitance C = 7(Va) qulvmunv‘L;ﬂ-l(Y...)

T
4_

630

620

610

Radistion cheracteristic Lu = 7 (p)

T
300 ~/
9,
80
e 79
60
e 50
40
60° 30,
7%°
0°
90°
100°
Forward voltage r = f(Vi)
7
/
Z

]
1

-V

Perm. puise handling capability
mA [¢=110; v = parameter; Tews = 25°C

1416 18 2022242628 3032343638 V

Luminous intensity T',T- = £(Tomt)

80°
90°
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cQax 33

Relative spactral emission L. = £(1) Luminous intensity I, = 7(/¢) Rediation characteristic L = f(p)
% med
0 ot 10° e w
90
Iy , 1, 0
Pl !
1) )
6
50 10
w0
/ w0
» \
20 N 102
[ =
0 / 10
S50 510 590 610 630 650 670nm
— -
Max. permissible forward current Forward voltage /s = £(V+)
mA Le=f(D mA
3 10?
L0 I
N x ,
o' 4
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8 |
30
. 10° y)
2 Hr
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[ 107 L
0 20 40 60 80 100°C % 1618 2022226 283032 3436 38 V
—T —V,
Ve
Capacitsnce C=/(V,) Forward voltage y-s = £(Tuns) Luminous intensity o = #(7um)
o " “ 26
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st peak emission Perm. pulse handling capability
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!E!!‘O!:!E} HigH EFrFicieNcy Rep CQV 36 SERIES
' veLow CQV 38 SERIES
creen CQV 39 SERIES

RECTANGULAR LED LAMP

Package Dimensions

Not sharp-edged

Surface not plane

025 46
0,65 8, 8)
(O] ®3)
_L 327 4

026
098
e 254 N j

02 238) (%;
09

Dimensions inside parentnesis are in mm
Dimensions outside parenthesis are in inches

Maximum Ratings

Reverse voltage Ve 5 \2
Forward current Ie 60 mA
FEATURES Surge current (¢t < 10 s) irs 1
Storage temperature IA -55 to +100 C
Junction temperature A 100 C
Power dissipation (Tpmp = 25°C) Prot 200 W
o Red Diffused Lens — CQV 36 Thermal resistance junction to air Rensamb 375 KW
Yellow Diffused Lens — CQV 38
PPT) o
Green Diffused Lens — CQV 39 Characteristics (Tamp =25°C)  covzs |covm |oav®
" Wave length of emitted light 645115 [590+10 |560+15
o T1% Size Rectangular Shape Dominant wave length ;‘::-,: 038 o02 F, o
o Minimum Lead Length %'’ Aperture cone (half angle) ") 50 50 50 degrees
(Limits for 50% of luminous intensity Iy)
e 1/10” Lead Spacing shielded against lateral emission of light
Forward voltage (/- = 20 mA) Ve 2.4 (53.0) \
e |/C Compatible Reverse current (Vg =5 V) In 0.01(£10) uA
Luminous intensity (/g = 20 mA) Iy 1.0 <1.0 <1.0 med
Rise time t, 100 100 50 ns
Fall time t, 1100 100 50 ns
Capacitance (Vg = 0 V) c, |12 10 45 pF
DESCRIPTION
. . Luminous Intensity
Th? QQV 2.46 and CQV 38‘Ser|es ar:e light Type Min Ty Unit Test Condition
emitting diode lamps fabricated with TSN cav 363 10 20 med 20 mA
i cav 364 1.6 32 med 20 mA
(transparent s.ubstratf; nitrogen) ?echnology. e e -2 me oma
The CQV 39 is a gallium phosphide LED cav 38-3 1.0 2.0 med 20 mA
: : cav 384 1.6 32 med 20 mA
lamp. All three series have a diffused lens cav 385 25 - med 20mA
which forms an evenly dispersed rectangu- cav 393 1.0 20 med 20 mA
. R cav 394 1.6 32 med 20 mA
lar head-on light. They can be used singly cav 395 25 — med 20 mA
as indicators or stacked together to form
arrays.

Specifications are subject to change without notice.
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200

(14 8

60°

%3

cav 36

Relative spectral emission L = /(1)

%
bt Y
.
T )
70
60
HY \
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» \
0 / N
0 / \
600 620 640 660 680 700 720 nm
—)
Capacitance C = 7(Va)
pF
50

Radiation characteristic I = 7(y)

Lai=1(0)
100 ° 10°
~ ¢ T 20
- w [
08
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Jos |
- e
X 04/ S
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A
80°
I 7 S 90°

D

Luminous intensity

IIIN-“H&'IHIH«

i

Max. permissible forward current
Ie=£(N

mA mA
80 r“vabiA- 10?
1A ) I
L I
N J o
50 t
Rinsams” 3T5KIW
40
30 \ 0
20 \Y
10
0 -1
0 20 4 60 80 100°C
— T
Forward voltage V'v;. = F{Toms)
% %
120 120
- e
. ly2s°
"f 100 -~ "Ei0
80 80
60 60
40 L0
20 20
0 0
0 5 50 75 100 °C
Tk
L=f(Z) :v-voln-;::n peak emission
ot =

Forward voltage s = f(Vi)

/
A
7
7
i
4
]
1
1 16 18 2022 242628 30 32 343638 V
— -y,

Luminous intensity E‘;.'- = £ {Tomd)

0 5 50 ™

" hm

100 °C

Perm. pulse handling capability
Te = £(f); v = parameter; Tcee = 25°C
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Relative spectral emission L = /(1)
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Max. permissible forward current
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Wavelength at peak emission
Aposs = F(Tuma)

Forward voltage /s = f (V)
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Porm. pules hendling capability
mA Tr=1(0); v = parameter; Tums = 26°C
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cav 39

Relative spactral emission L = (1)
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litronix

A Siemens Company

STANDARD RED

HIGH EFFICIENCY RED
YELLOW

GREEN

LD 80 SERIES
LD 82 SERIES
LD 86 SERIES
LD 87 SERIES

ROUNDED RECTANGULAR LED LAMP

Package Dimensions

Area not clear

033 (10) f
492 476 488 472 2
le— (2nitan —=1e— (124 (12)

0.55 535
(14) (13,6)

Cathode

0.1 .092
(2,54) (2,34)

026 .020
(0,65)(0,5)

Dimensions inside parenthesis are in mm
Dimensions outside parenthesis are in inches

36 327
F*—iss) 33 —*
026 020 020 193
©55)i05) 039 028 | (5.1) i49) ‘
o ©n :
-3 ] ] ] e ‘,,__ 197 189
& Sd ! [~ 5.0 48)
0.05(13) 3

.098 .091

2,5) (2.3)

LD 82
Maximum Ratings LD 86
LD80 |LD87
Reverse voltage Vi 5 \"
Forward current Ie 100 60 mA
Surge current (t < 10s) iFs 1 oA
FEATURES Storage temperature Ts -55 to +100 C
Junction temperature I 100 100 °c
Power Dissipation (T,mp = 25°C) Pror 200 200 mwW
3 Thermal resistance junction to air Rinsamb 375 375 K/wW
o Red Diffused Lens — LD 80 & LD 82 . o
Yellow Diffused Lens — LD 86 Characteristics (Tymp = 25 C) |LD80 |LD82 |LD86 [LD87
Green Diffused Lens — LD 87 Wave length of emitted light Apoak | 665 +16/645 115590 +10[560:15 |nm
Aperture cone (half angle) ] 50 50 5 degrees
e Rounded End Rectangular Shape (Limits for 50% of luminous intensity Iy
. . shielded against lateral emission of light
e Minimum Lead Length %" Forward voltage (/x = 20 mA) Ve (1232 . 24 (3.0 v
. <20
e 1/10" Lead Spacing Reverse current (Vg =5 V) o1 (<101 o uA
s Rise time t, 5 100 ns
e 1/C Compatible Fall time t |s 100 | 100 | so0 |ns
Capacitance (Vg =0 V) Co |40 12 10 45 |pF
Luminous Intensity
DESCRIPTION Type Min Typ Unit Test Condition
X . LD 80A 6 - med 20 mA
The LD 80 is a standard red gallium tg gg-; :.g 20 med 28 mA
. C ol . - X - cd 2
arsenide phosphide light emitting diode LD 82A 6 _ $cd 20 gﬁ
: LD 82-1 1.0 20 med 20 mA
Iam?. The LI? 82 and LD 86 Series are (D822 18 0 i 20ma
fabricated with TSN (transparent sub- LD gaA 6 - med 20 mA
X . LD 86-1 1.0 .
strate nitrogen) technology. The LD 87 is LD 862 16 20 med 2ma
i i LD 87A 6 - med 20 mA
a g?lllum phosPhlde LED Iam'p. All four B ar s 20 med e
series have a diffused lens which forms an LD 872 16 - med 20 mA

evenly dispersed rectangular head-on light.
They can be used singly as indicators or
stacked together to form arrays.

Specifications are subject to change without notice.
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LD 82 (continued)

Radiation characteristic

Forward voltage Y = £(T,m)
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LD 86 ( d)
Radiation characteristic Luminous intensity 1, =/ (1) Wavelength at peak emission Perm. pulse handling capability
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litronix

A Siemens Company

FEATURES

o Red Diffused Lens, CQV 56
Yellow Diffused Lens, CQV 58
Green Diffused Lens, CQV 59

e Cylindrical Shape

e Minimum Lead Length 1"

e 1/10” Lead Spacing

e |/C Compatible

DESCRIPTION

The CQV 56 and CQV 58 are light emitting
diode lamps fabricated with TSN (trans-
parent substrate nitrogen) technology.

The CQV 59 is a gallium phosphate LED
lamp. All three series have a diffused lens
which forms an evenly dispersed circular
head on light.

HigH erriciency Reb CQV 56 SERIES

veLow CQV 58 SERIES
creen CQV 59 SERIES

CYLINDRICAL LED LAMP

PRELIMINARY

Package Dimensions in Inches (mm)

0% Y o ‘ AREA NOT PLANE (155
FRAME DIMENSION (065;’)) (([‘) ‘7’; (24.0)7]
01250 020 028 ‘ AL
— | _
]
— N 092 161
[ X (a.1)
059 N (25.2) / (3.9
(15) 1 (24.8) 315 154
976 05 80 2]
(i3) 465
~(1.0) ‘H g)
CATHODE 039 aLd

1) MINIMUM LEAD LENGTH 1.0 (25.4)

Maximum Ratings

Reverse voltage

Forward current

Surge current (t £ 10 us)

Storage temperature

Junction temperature

Power dissipation (7, = 25°C)
Thermal resistance junction to air

Characteristics (7, = 25°C)

Wave length of emitted light
Dominant wave length
Aperture cone (half angle)
(Limits for 50% of luminous
intensity 1) shielded against
lateral emission of light
Forward voltage (= = 20 mA)
Reverse current (Vg =5 V)
Luminous intensity (/g = 20 mA)
Rise time

Fall time

Capacitance (Vg =0 V)

Luminous Intensity

Type Min
cQv 56-2 .63
cQv 56-3 1.0
CcQv 56-4 16
cQv 58-2 .63
cav 58-3 1.0
CcQv 58-4 1.6
CcQv 59-2 .63
cQav 59-3 1.0
cav 594 16

Specifications subject to change without notice.

Va 5 v
le 60 mA
irs 1 A
T —-55t0+100 |°C
T 100 °c
Pior 200 mwW
R hamb | 375 K/W
CQV 56 |CQV 58 | CQV 59
Apeak |645+15 |690£10 |660+15 [nm
Agom |638 592 561 nm
) 50 50 50 degrees
Ve 2.4 (£3.0) v
In 0.01 (£10) uA
i 20.63 |2063 |20.63 |mcd
t 100 100 50 ns
t 100 100 50 ns
c, |12 10 45 pF
Max Unit Test Condition
1.25 mcd 20 mA
20 mced 20 mA
- mced 20 mA
1.26 med 20 mA
20 med 20 mA
— med 20 mA
1.25 mcd 20 mA
20 med 20 mA
- med 20 mA
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cav 56

Relative spectral emission La = £(1)

Max. permissible forward current
mA - Ie=£(T)

Forward voltage ¢ = (Vi)
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Wavelength at peak emission Perm. pulse handling capability
n Apoak = £ (Tame) mA 1r=7£(t); v = parameter; Tcae = 25°C
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cav 58
Relative spectral emission I = £(1) Max. permissible forward current Forward voltage /r = f (Vi)
% mA Ie=£(D A
/o
100 80 107
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L ’ I 10 I A -
SN 1 x 7
&0 / 7
0 N 7
w0 10’ / 4
P va
\ Rinsams 375KIW 17
0
5 40 7
L
30 —+—
(]
3 \ 10 is
20 | M
2 4 \\\ N 7
) ~ 1
\ ]
° 0 10 i
S50 570 590 610 630 650 670nm 0 20 4L 60 80 100 °C 1 16 18 20 222426 283032343638 V
—— —_—T — VF
" Ve
Capacitance C = f(Va) Forward voltage - :s“ = £(Tamb) Luminous intensity Ly (Tamb)
pF % Y Lo 25°
50 m 120 i 120
S LN
c ud [ [
40 T 100 S —— 100
N
! N
60 80
A N
|” 60 60 AN
20
4w 4 ‘
10 -
AR Y 20 20
N
3 |
0 0 0
107 10" 10° 10'y 0 25 50 75 100 °C 0 5 50 75 100 °C
— & " " lm
Wavelength at peak emission Perm. puise handling capability
. Apesk = F{ Tump) mA [ =7();» = parameter; Tams = 25°C
620 10°  =rrrome
- ve0.008 I 1 11
Apea 10 PR Hi
005 ul
T 600 — ‘ I
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590 ]
- 02
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T N
540
530 10'
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caQv 59

%
100

Iret

Relative spectral emission I, = 7(1)

Max. permissible forward current

Forward voltage /¢ = 7 (Vi)

mA Ie=£(T) mA
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Capacitance C = f( V) Forward voltage VF‘%; = f(Tamb) Luminous Inunlityl l;‘o = £(Tomt)
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Wavelength at peak emission Perm. pulse handling capability
o Apeak = £ (Tamb) A 1¢=f£(t); v = parameter; Tamp = 25°C
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litronix HIGH Erriciency Reb CQV 16
A Stemens Gompany veLow CQV 18
creen CQV 19

SQUARE LED LAMP

Package Dimensions

Surface not plane .3‘6’
.20 026
(051) (i 83)
W '
1 020 not sharp
¥ [N Zedoed
T
165
f Cathode |f42)
550 A
026 14) ( 157
} ; i36) i) —
050 535 | 472 I
T 138 m T
- &
13 832)
- 126
Dimensions inside parenthesis are in mm
Dimensions outside parenthesis are in inches
Maximum Ratings
Reverse voltage VR 5 v
Forward current Ie 60 mA
Surge current (¢t < 10 us) irs 1 A
Storage temperature T —56t0+100 |°C
Junction temperature A 100 °c
Power dissipation (T, = 25°C) Piot 200 mwW
Thermal resistance junction to air R hjamp | 375 K/wW
FEATURES
. L — ]
Characteristics (7, = 25 C) cav 16 |cav 18 |cav 18
* Red Diffused Lens, CQV 16 Wave length of emitted light Apeak |645%15 (590210 |560215 |nm
Yellow Diffused Lens, CQV 18 Dominant wave length Agom |638 592 561 nm
. Aperture cone (half angle) 7] 50 50 50 degrees
Green Diffused Lens, CQV 19 (Limits for 50% of luminous
intensity 1,) shielded against
° Square Shape lateral emi‘;sion of light
e Minimum Lead Length %"’ Forward voltage (/r = 20 mA) Ve 24 (3.0 \
Reverse current (Vg =5 V) In 0.01 (210) HA
e 1/10"” Lead Spacing Luminous intensity (/g = 20 mA) i, 2063 [2063 |2063 |med
. Rise time t 100 100 50 ns
e 1/C Compatible Fall time & |100 [100 |50 ns
Capacitance (Vg =0 V) Co 12 10 45 pF
DESCRIPTION Luminous Intensity
. Type Min Max Unit Test Condition
The CQV 16 and CQV 18 are light emitting cav 162 .63 1.25 med 20 mA
H : B _ cav 16-3 1.0 20 med 20 mA
diode lamps fabrlc'ated with TSN (trans cav 164 e . s 20mA
parent substrate nitrogen) technology. cav 182 63 1.25 med 20 mA
B : H cav 183 1.0 20 mcd 20 mA
The CQV 19isa g?ulum phos!)hlde LED cav 184 6 . e 20mA
lamp. All three series have a diffused lens cav 19-2 .63 1.25 med 20 mA
i H cav 193 1.0 20 med 20 mA
which forms an evenly dispersed rectangular cav 194 e - med 20 mA

head on light.

Specifications are subject to change without notice.
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cav 16

Relative spectral emission Ly = 7(1)

mA Ze=f(N

Max. permissible forward current

Forward voitage : = /(Vs)

% mA
100 , J 80 T 10°
90—ttt fi—
Ly [ L0+ | ¢ 1
| i i K vd
L — !
T 80 ! . N I yaun
0 t ! ! )
I ‘ ' s | \ - 10' -
60 — | £ -
\ Risons 5KW | j —
S0 40 - +—
. T Y.
IS 30 { I y !
" | | 10° e
Jiwy . /
/ N T
10 \ 10
N AL
4 0 w0
600 620 640 660 680 700 720 nm 0 20 40 1416 18 2022 242628 3032343638 V
—=2A -V
Capacitance C = /(Va)* Forward volnoa%;— =1 (Tams) Luminous intensity I—'l;‘_°= £ (Tams)
oF %
507 LTI T T 120
I T <
iy Lol I
c . i lyse
b oGOt o i b e T 100
e et b e s e Y
) -

30— - oo

Radistion cherscteristic
La=f(9)

10° 0°
Vo

1.
T T

Luminous intensity I, =1 (/)

10°

- ’

60
40
20
0
Wavelength at peak emission Perm. pulse handling capability
] mA 1r=7(t); v = parameter; Tome = 26°C

0
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cav 18

Relative spectral emission Ly = £ (1)

Max. permissible forward current

Forward voltage /r = f (V)

mA le=f(D nA
% 2
100 8 R 10
I ) ’ T ° | I P y
0 N i " (111
i
50 + 7
L R 15K i
50 40 b + -7
w ! [ it
I * - 10°
30 ; F
f \ 20 NJ- 4 i +
20 / \\
® L 10 -
[}
0 101 L
S50 ST0 590 610 630 650 670nm 0 20 40 60 80 100°C T 1618 20 222026 283032343638 V
— ——T —V,
Fclnemna C =t Forward voltage V,V:‘., = F(Tums) Luminous ntensity ; 1;‘° T
P % % N
50 | 120 r 0
i I N
c 25 | lyzse,
40 100 e i 100
1 4o N
| N
i 80 4 80
30+ : L h
: N
60 60
20+
0 W L
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i 20 0
T — j—- +
0' | 0 [ 0
107 0 5 50 3 100 ¢ 0 5 50 ] 100 °C
" funt
Radiation characteristic Luminous intensity I, = 1 (/) Wavelength at peak emission Perm. pulse handling capability
La=f(e) Aoank = F{Toms) Ie=1(2); v = parameter; Tems = 26°C
100 0 100 nm
"1 620
A 810
600
T //
590
bt
580
50
560
550
540
530
[ 2 50 75 100°C
_— ru-b
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cav 19

Relative spectral emission I = £(1)
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Capacitance C = f (V,)
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Radistion characteristic
La=/(¢)

Luminous intensity

Max. permissible forward current
Ie= AN

Forward voltage /; = (Vi)
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‘Wavelength at peak emission Perm. pulse handling capability
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litronix

A Siemens Company

HIGH EFFICENCY RED
YELLOW
GREEN

CQV 26 SERIES
CQV 28 SERIES
CQV 29 SERIES

TRIANGULAR LED LAMP

FEATURES

o Red Diffused Lens, CQV 26
Yellow Diffused Lens, CQV 28
Green Diffused Lens, CQV 29

o Triangular Shape

o Minimum Lead Length %"’

e 1/10” Lead Spacing

e |/C Compatible

DESCRIPTION

The CQV 26 and CQV 28 are light emitting
diode lamps fabricated with TSN (trans-
parent substrate nitrogen) technology.

The CQV 29 is a gallium phosphide LED
lamp. All three series have a diffused lens
which forms an evenly dispersed triangular
head on light.

Package Dimensions

Surface not plane .346 (8,8)
B 32683 not sharp
s 030027 edged
g2 295005 1
s .t
E=
s 5521
165
- ) -
k 157 (4,0);
Cathode | 850M) . agg(124) o
535 (13,6) 412012)
ga
eS|y
g2}

Dimensions inside parenthesis are in mm 23
Dimensions outside parenthesis are in inches 2 B
Maximum Ratings
Reverse voltage Vi 5 A
Forward current Ie 60 mA
Surge current (¢ S 10 us) les 1 A
Storage temperature Ts —55t0+100 |°C
Junction temperature Ti 100 °c
Power dissipation (T, = 25°C) Pror 200 mwW
Thermal resistance junction to air Rinsamb | 375 K/W
Characteristics (T, ., = 25°C)
Ccav 26 |cav 28 |cQV 29

Wave length of emitted light )\peak 64515 [590+10 |560+15 |nm
Dominant wave length Agom | 638 592 561 nm
Aperture cone (half angle) ] 50 50 50 degrees
(Limits for 50% of luminous
intensity lv) shielded against
lateral emission of light
Forward voltage (/z = 20 mA) Ve 2.4 (23.0) \
Reverse current (Vg =5 V) Ir 0.01 (£10) uA
Luminous intensity (/z = 20 mA) i 2063 |20.63 [2063 |mcd
Rise time t, 100 100 50 ns
Fall time t 100 100 50 ns
Capacitance (Vg =0 V) C, 12 10 45 pF
Luminous Intensity

Type Min Max Unit Test Condition
cav 26-2 .63 1.25 mcd 20 mA
cQv 26-3 1.0 20 med 20 mA
cQv 26-4 1.6 - med 20 mA
cQv 28-2 .63 1.25 med 20 mA
cav 28-3 1.0 2.0 med 20 mA
cav 284 1.6 — med 20 mA
cav 29-2 .63 1.256 med 20 mA
cav 293 1.0 2.0 med 20 mA
caQv 294 1.6 - med 20 mA

Specifications are subject to change without notice.
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‘cav 26

Reistive spectral emission L = 7(1)
%
n® I
T )
70
60

Capacitance C =/ {Va)

pF
0
c
0
I }|
i
30 -t
sl
20—+ I
i i
e
0
ik I!].‘.
o i
[)
102 10
Radiation charscteristic
Lo =f(9)
10° ° 100
20 =~ 200
10
08
30° 3°
06
40° 00
4 /
50° 00
60° 02 60°
70° p 200
80° 80°
90° 900

‘Max. permissible forward current

mA Te=f(D)

&
)
Lo
50
w0

30

20

Luminous intensity 1. = 1/,)

Runjams” IT5KIW

mA

10°

o)

0 20 & 60 80 100 °C
—eT
Ve .
Forward voltage e F(Toms)
%
120
o
09
—
80
60
40
20
0
0 5 50 75 100 °C
T
Wavelength at peak emission
Apost = £ (Torm)

Forward voltage ¢ = 7(V¢)

i

N

o

1

1h 16 18 2022 242628 3032 363638 V

- Ve

Luminous intensity s = £(Tuwu)

~
)
AN
N
N
0 5 50 b 100 °C
> hm

Perm. puise handling capability
T =1(0); v = parameter; Tous = 26°C
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cav 28
Relative spectral emission Lw = 7(1} Max. permissible forward current Ferwerd voitage /¢ = /(W)
“ wA le=f(D "
00 © 0?
%
hou k2 I L >
I ! !
© 4
n \\ 10 / ’ [
© 50
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0 3
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—= —T -
Capocttance C=f(Vn) Forward voitage (X5 = /(7um) Luminous intemetty b = £(7m)
oF - _ % K
20 I M 20 1]
¢ T = N
[
o4 T ——— "E'0
I 1 1 \
11 1 N
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SRR T it ) ] N
20— HH
L1 L ] [}
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- i » n
L L1
oL U — ] ]
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— — —
Radiation characteristic Luminous inteneity L =/(l,) Waveiength at peak emission Porm. pulss handling capebliity
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—
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cav 29

) Forwerd voitege I, =/(V;)
Relative spectral emission L = 7(1) Max. permissible forward current mA cav 29
B 1e=£N
% mA 102
00 0 T
w HEREE ) E
It I \ 3 j ! i i V4
i i 7 7
L] 80 t 1
| | %
70 t - 0 /
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¢ TS - [T
w T Y
1 ~N
- 80 80
30
N
! 60 60 N
20 —H
) « “0
10 11 0 il
- I
oL L ] ]
W02 3 o'y 0 % 50 % 100 o 0 5 50 L 100 °C
Radiation characterietic Luminous intensity I, = 1 (/s) Wavelength st pesk emission Perm. pulse handling capability
Lo =f(0) Apest ™ F{Toms) 15 = £(1); v = parameter; Toms = 26°C
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litronix LD 602 SERIES LD 606 SERIES

ASiemens Company  HIGH EFFICIENCY RED YELLOW

LD 607 SERIES

GREEN

ARROW LED LAMP
PRELIMINARY

Package Dimensions in Inches (mm)

féfg% LEAD SPACING SURFACE NOT PLANE

193 295 189
9 4 " @ 75 | a8
@n 10 _(0.65) (1.0) (73— 8B
185 (2.54) 0.5) 07, 287 181
'y 20 .02 [T
i /' - R s vt ] NOT SHARP EDGED
—
1) 9 05
043 16
(H)"] = » i) @y
0 (25.2) 88— 8
@8 Chruode s )
026 e (12.4) ————
12.0
((%%S)) (172)
020 II
1
1) MINIMUM LEAD 17 i
LENGTH 17 (25.4 mm) &3 X
165 154

Maximum Ratings

Reverse Voltage (VR) ... ..vvvierie e
Forward Current (Ig)
Surge Current (igg, t=<10 us)
Storage Temperature (Tg) ..........

Junction Temperature (T, Do

Power Dissipation (Pyoy), Tamp=25°C . ....covvieviiiininn 200 mW
Thermal Resistance Junction to Air (Rynjamp) « - -+ v cvevvvennn 375 KW
Opto-Electronic Characteristics (T, = 25°C)
Parameter Symbol LD 602 LD 606 LD 607 Unit
Wave i
FEATURES L?g:tLengm of Emitied (peak) 645%15 50010 560%15  nm
e Arrow Shape Dominant Wave Length (N\dom) 638 592 561 nm
Aperture Cone
® Red Diffused Lens, LD 602 (Half Angle) ¢ 50 50 50 degrees
Yellow Diffused Lens, LD 606 (Limits for 50% of luminous
Intensity |,) Shielded
Green Diffused Lens, LD 607 Against Lateral Emission
f Li
® Minimum Lead Length 1" (25.4 mm) o Voltage
® 1/10” (2.54 mm) Lead Spacing (F=20mA) Ni 24(=30 v
Reverse Current (Vg =5 V) Ir 0.01(=<10) rA
Luminous Intensity
(IF =20 mA) Iy =0.63 =063 =0.63 mcd
DESCRIPTION Rise Time ty 100 100 50 ns
Fall Time Y 100 100 50 ns
The LD 602 and LD 606 are light Capacitance (VR =0 V) Co 12 10 45 pF
emitting diode lamps fabricated with .
TSN (Transparent Substrate Nitrogen) Lumminous Intensity Test
technology. The LD 607 is a gallium Type Min Max Unit Condition
phosphide LED lamp. These lamps LD 6022 63 125 med 20mA
have a diffused lens in the shape of LD 6023 o 20 med 20mA
an arrow. LD 602-4 16 - mcd 20 mA
LD 606-2 83 125 mcd 20 mA
LD 606-3 1.0 20 med 20 mA
LD 606-4 18 - med 20 mA
LD 607-2 63 1.25 med 20 mA
LD 607-3 10 20 med 20 mA
LD 607-4 16 - med 20 mA

Specifications subject to change without notice.

143




LD 602

RELATIVE SPECTRAL
EMISSION Io = f(A)
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RADIATION
CHARACTERISTICS
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PERM. PULSE HANDLING
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LD 606

RELATIVE SPECTRAL FORWARD CURRENT FORWARD VOLTAGE
% EMISSION Ig)=f(\) mA IE=f() w IE=HVE)
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Pe ] la I A
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LD 607

RELATIVE SPECTRAL

MAXIMUM PERMISSIBLE

FORWARD CURRENT

FORWARD VOLTAGE
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litronix

A Siemens Company

CQV 10 (LD 30A/-1/-2/-3) SERIES

CQV 30 (LD 30C) SERIES

RED T 1 LED LAMP

FEATURES

o Red Diffused Lens
Wide Viewing Angle +35°
cav 10 (LD 30A/-1/-2/-3)
e Glass Clear Lens
Moderate Viewing Angle +25°
cav 30 (LD 30C)
e T-1 Size
e %" Minimum Lead Length

e Front Panel Mounting
Snap-in Mounting Clips Available
Clip/Collar #004-9016 Clear
#004-9015 Black

e |/C Compatible

DESCRIPTION

The CQV 10/30 Series are standard red
gallium arsenide phosphide LED solid state
lamps. The CQV 10 Series has a red diffused
plastic lens and offers a wide viewing angle
of +35°, The CQV 30 has a glass clear plastic
lens and somewhat narrower viewing angle
of +25°. These lamps can be mounted in
front panel applications with clips or used

as back panel indicators.

Package Dimensions in Inches (mm)

_ Surface not flat 026 (065)

Ba 3 . .020 (0,5)

se 3=} A

g5 2o INCT we

29 38 1 &)

= - 28
2] | — — 4 ﬁ—.;
zg23| !
. 591 (16) . el 146(3,)]
/,/ ~ 575 (14,6) b gt i 122
@n
.650 (16,5) 268 (6,8)
/ 834081 T 0.25 (5.4
Cathode

Maximum Ratings
Reverse voltage VR 5 A
Forward current Ie 100 mA
Surge current (t < 1ps) irs 2.0 A
Storage temperature Tstor -55to +100 'C
Junction temperature T 100 'C
Power dissipation (Tamp = 25°C) Prot 200 mw
Thermal resistance
Junction to air Rthyams | 375 Kw

el o
Characteristics (T,mp = 25 C)
Wavelength at peak emission Apeak | 665 +15 nm
Half angle
(limits for 50% of luminous intensity I,)
CQV 10 (LD 30A/-1/-2/-3) 4 35 degree
€QV 30 (LD 30C) q 25 degree
Forward voltage (/¢ = 20 mA) Ve 16(<20) \"
Reverse current (Vg = 5 V) Ir 0.01(= 10) pA
Rise time t 5 ns
Fall time t 5 ns
Capacitance (Vg = 0V) Co 40 pF
Luminous Intensity

Type Min Max Unit Test Condition

(LD 30A) 3 - med 20 mA
cav 10-3 1.0 2.0 mcd 20 mA
(LD 30-1) 1.0 24 med 20 mA
cav 104 1.6 32 mcd 20 mA
(LD 30-2) 2.0 - med 20 mA
(LD 30-3) 3.2 - med 20 mA
CQV 30A 1.0 20 mcd 20 mA
(LD 30C) 1.0 — mcd 20 mA
CcQv 308 1.6 3.2 mcd 20 mA
caQv 30C 25 - mcd 20 mA

*CQV designations are preferred types for new designs and conform
to new international classification standards. L D equivalents
may continue to be delivered during transition period.

Specifications are subject to change without notice.
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CQV 11 (LD 32-1/-2) SERIES
CQV 31 (LD 32 C) SERIES

HIGH EFFICIENCY RED T1 LED LAMP

Package Dimensions in Inches (mm)
Area not clear 1026 (0,65)
23 a3 . 020 (0,5
23 e e [
o i 2 bss
= | =8
LRI I & S
oD NE
sgeg) | 1
591 (15, 146(3,7)
57‘51(16],6) "443&(3,5)“‘ (;212)
650 (16,5) .268 (6,8) '
634 (16,1) 0.25 (6,417
Cathode
Clip #004-9016 Black
#004-9015 Clear
Maximum Ratings
Reverse voltage Va 5.0 ! \
Forward current I¢ 60 mA
Surge current (t=1us) Irs 1.0 A
FEATURES Storage temperature Tstor -55to 100 °C
. . Junction temperature T 100 °C
® High Light Output at 10 mA Power dissipation Pt 200 mw
. Thermal resistance
® Red Diffused Lens junction to air Ruisams | 375 K/W
Wide Viewing Angle +35°
CQV 11 (LD 32-1 & LD 32-2)
o Red Clear Lens Characteristics (7, = 25°C)
Moderately Wide Viewing Angle t25° Wavelength at peak emission Zpeak 645 nm
Half angle
cav 31 (LD 320) (limits for 50% of luminous intensity 1))
. cQv 11 (LD 32-1/-2) 7 35 degree
e T-1Size cQv 31 (LD 32C) 25 degree
Y ARz Forward voltage (/¢ =20 mA) Ve 2.4(=3.0) A"
* %" Minimum Lead Length Reverse current (Ve =5 V) In 0.01(=10) A
¢ Front Panel Mounting Rise time by 100 ns
. . . . Fall time ~ b 100 ns
Snap-in Mounting Clips Available Capacitance (Va=0V) Co 12 pF
Clip/Collar #004-9016 Clear
#004-9015 Black
e |/C Compatible Luminous Intensity
Type Min Max Unit Test Condition
DESCRIPTION cav 114 16 32 med 20 mA
L . X (LD 32-1) 1.2 24 med 10 mA
The CQV 11/31 Series is a premium high cav 115 2.5 5.0 med 20 mA
- . e . . ¥ . - d 10 mA
efficiency light emitting diode lamp fabri- é;%)vs,zfs) 3,8 _ med 20 mA
cated with TSN (transparent substrate
X SN ( sP s a . cav 31D 4.0 8.0 med 20 mA
nitrogen) technology. The CQV 11 Series (LD 32C) 25 - med 10 mA
has a red diffused plastic lens which emits cav 3ie 63 - med 20mA
a full flooded intense light. The CQV 31
has a red clear lens and a somewhat
narrower viewing angle but hlgher _Ilght out- *CAQV designations are preferred types for new designs and conform
put. These Iamps can be mounted in front to new international classification standards. LD equivalents
| indicat licati b d may continue to be delivered during transition period.
panel indicator applications or may be use Specifications are subject to change without notice.
for legend back lighting.
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CQV 13 (LD 36A/-1/-2) SERIES

CQV 33 (LD 36C) SERIES

YELLOW T 1 LED LAMP

FEATURES

Yellow Diffused Lens
Wide Viewing Angle +35°
cav 13 (LD 36A/-1/-2)
Clear Yellow Lens Moderately Wide
Viewing Angle +25°
cav 33 (LD 36C)
T 1 Size
%" Minimum Lead Length
Front Panel Mounting
Snap-in Mounting Clips Available
Clip/Collar #004-9015 Clear
#004-9016 Black
1/C Compatible

DESCRIPTION

The CQV 13/33 Series is a high efficiency
light emitting diode lamp fabricated with
TSN (transparent substrate nitrogen) tech-
nology. The yellow diffused plastic lens
provides wide viewing angle for front panel
applications.

Package Dimensions

Area not clear

.026 (0,65)
020 (0,5)

.026 (0,65)
1020 (0.5)

@114 29)
®.106 (2.7

’ 591 (15 18(3,7)
e i~ G

.130
(3.3)

122
/ @n
650 (16,5) 268 (6,8)
r.-———————— e -
/ 834 (16,1) 0.25(6.4) Clip #004-9016 Black
Cathode #004-9015 Clear
Dimensions inside parenthesis are in mm
Dimensions outside parenthesis are in inches
Maximum Ratings
Reverse voltage Ve 5.0 \%
Forward current I 60 mA
Surge current (t=1yus) Irs 1.0 A
Storage temperature Tstor -55 to 100 °C
Junction temperature T, 100 °C
Power dissipation Prot 200 mwW
Thermal resistance
junction to air Rinsamb 375 K/wW
e e o
Characteristics (7,m, = 25°C)
Wavelength at peak emission Apesk 590 nm
Half angle
(limits for 50% of luminous intensity Iv)
CQV 13 (LD 36A/-1/-2) ¢ 35 degree
CQv 33 (LD 36C) ] 25 degree
Forward voltage (/r = 20 mA) Vi 24(s3.0) \
Reverse current (Ve =5V) In 0.01(=10) wA
Rise time t 100 ns
Fall time t 100 ns
Capacitance (Va=0V) Co 10 pF
Luminous Intensity
Type Min Max Unit Test Condition
(LD 36A) 6 - mced 10 mA
cav 13-4 1.6 3.2 mcd 20 mA
(LD 36-1) 1.0 2.0 mcd 10 mA
CQv 135 25 5.0 med 20 mA
(LD 36-2) 1.6 med 10 mA
cav 136 4.0 - med 20 mA
(LD 36C) 20 - med 10 mA
CcQv 33D 4.0 8.0 med 20 mA
cav 33E 6.3 - med 20 mA

*CQV designations are preferred types for new designs and conform
to new international classification standards. LD equivalents
may continue to be delivered during transition period.

Specifications are subject to change without notice.
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CQV 15 (LD 37A/-1/-2) SERIES
CQV 35 (LD 37C) SERIES

GREEN T 1 LED LAMP

Package Dimensions

_ Area not clear 1026 (0,65)
Ba = s\ - 020 (05)
e -% .
se =8 B} -
== 8
|58 g™ r
i3 oD
£ 2 ? [ — —§
=
/
. s91(18) o) Jhesan
= S5 (148) =1 *™i3s(35)
/
650 (16.5) 268 (6.8)
bo-- 634 (16,1) T 0.25 (6.4 ™

Cathode

Dimensions inside parenthesis are in mm
Dimensions outside parenthesis are in inches

Maximum Ratings

Reverse voltage Vr 5 Vv
Forward current Ir 60 mA
Surge current (t<1ps) irs 1 A
Storage temperature Tetor -55to +100 °C
Junction temperature T; 100 °C
Power dissipation (Tamp = 25°C) Prot 200 mw
Thermal resistance
FEATURES Junction to air Rthsamb | 375 KW
o Green Diffused Lens
Wide Viewing Angle +35° e o
Characteristics (7,,, =25 C)
CQaVv 15 (LD 37A, LD 37-1 & LD 37-2) amb
Wavelength at peak emission Apeal 560 +15 nm
e Glass Clear Lens Halfv anglg e
Moderat I Wid Viewin n |e 125° (limits for 50% of luminous intensity 1,)
ely e 9 Ang cQV 15 (LD 37A/-1/-2) ® 35 degree
cav 35 (LD 37C) cQv 35 (LD 37C) v 25 degree
" Forward voltage (/r = 20 mA) Ve 2.4(<3.0) v
e T-1 Package Size Reverse current (Vg =5 V) Ir 0.01(10) wA
URY ] Rise ti t 50 ns
e %" Minimum Lead Length Fall time. N 50 ns
. Capacit Ve =0V C a5 F
© Front Panel Mounting apacitance (Va = OV) ° P
Snap-in Mounting Clips Available
Clip/Collar #004-9015 Clear
#004-9016 Black . .
. Luminous Intensity
® 1/C Compatible
Type Min Max Unit Test Condition
(LD 37A) 05 - med 20 mA
cav 153 1.0 2.0 med 20 mA
DESCRIPTION cav 154 1.6 32 med 20 mA
. . 7-1 2.0 4.0 d 20 mA
The CQV 15/35 Series are green gallium e 25 50 e 20ma
hosphide LED solid state lamps. T (LD 37-2) 3.2 - med 20mA
phosp L .mps he . cav 15-6 4.0 - med 20 mA
CQV 15 Series has a green diffused plastic
i R . X X cQv 35D 40 8.0 med 20 mA
lens which emits a green light with a wide (LD 37C) 40 — med 20 mA
cav 35E 6.3 - med 20 mA

viewing angle. The CQV 35 has a glass
clear plastic lens which emits a yellowish
green light with a somewhat narrower view-
ing angle. These lamps are intended for
mounting in front panel applications.

*CQV designations are preferred types for new designs and conform
to new international classification standards. LD equivalents
may continue to be delivered during transition period.

Specifications are subject to change without notice.
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litronix RL-4480 SERIES

A Siemens Company
RED T1 LED LAMP

Package Dimensions in Inches (mm)
RL-4480
] d_fg)om.
060
]—“ (1.52)
('5283) (oso
! .76)
Tr it
065 || |
(1.65) 1
1.00
(25.4) !
1 050
Py_y—oa
100
(2-5“1N°M'_>| I':JODTISATES
CATH(
Y A}__ SIDE
.020 }_
(5% E 155 01
. (3.94)
Maximum Ratings
FEATURES ,“ Power Dissipation @ 25°C Ambient . . .. .......... 80 mwW
. . Derate Linearly From25°C . . . . .. .......... -1.1 mW/°C
[ ]

Choice of Brightness Ranges Storage and Operating Temperature . . . ... ... -55° to 100°C
® Miniature Size (T1 Lamp) Continuous Forward Current . . . . . .o oo v v v e 40 mA
® 100 Lead Spacing with Standoffs, Peak Inverse Voltage . . . . . ... oo v i v i n v e e n e 3.0v
® |C Compatible
® Economical Molded Plastic

Package Opto-Electronic Characteristics (@25 °C)
® Mounting Clip Available Test

Parameter Min Typ Max Unit Condition
Reverse Current 100 uwA =30V
Forward Voltage 16 20 V  Ig=20mA
DESCRIPTION Luminous Intensity
The RL-4480 is a gallium arsenide RL-4450 03 08 med =20 mA
phosphide red diffused lamp intended RL-4480-1 1.0 15 med g =20 mA
for high volume usage in array and RL-4480-2 20 25 med  lg=20 mA
indicator light applications requiring RL-4480°5 05 med  lp=20 mA
long life at low cost. Emission Peak 650 nm
Wavelength
Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

FIGURE 1. FORWARD FIGURE 2. LUMINANCE
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The effect of junction heating is not reflected in figure 3 as pulse width and duty cycle were limited
to prevent heating effects. However, junction heating can cause reduction in luminance as evidenced
in figure 2. To estimate output level, average junction temperature may be calculated from

Tyav) = Tat0,aVEleD

Where D is the duty cycle of the applied current I, 0,5 = 350°C/W (max). This calculation should be
limited to pulse durations of less than 10 ms to avoid errors caused by high peak junction temperature.

Clip Mounting Information
The clip mounts in a .203" dia. hole and fits a .062"" panel thickness.

BLACK CLIP: 004-9011
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RL-209 SERIES
RL-4484

RED T1 LED LAMPS

FEATURES

Miniature T1 Size

One Inch Leads

50 Mil Lead Spacing
Brightness Categories, RL-209
Low Power Consumption

IC Compatible

Economical Molded Plastic
Package

® Mounting Clip Available

DESCRIPTION
The Red-Lit 209 series is intended for

high volume usage in array and indicator

light applications requiring long life at
low cost. This series offers brightness
categories for easy selection and
assembly.

Package Dimensions in Inches (mm)

122

(@3.1)
- " (229)
} A4
¥
61 (1) 201
g-;: (5.1)

: (4.6)
»11547 ) e
031
8 —{l<ll 115
NI

0 1.09

026

.50 1
5 N« T
i 059
.05 5
(1.27). le—

.02

CATHODE  (-5)
(.38)

NOTE: Lead spacing on the RL-209 and RL-4484 was formerly 75
mils. |f wider lead spacing on a T1 size lamp is required, refer to
RL-4480 with 100 mil lead spacing.

Maximum Ratings

Power Dissipation @ 25°C Ambient . . . ... ........ 80 mwW
Derate Linearly From25°C . . ... .......... -1.1 mW/°C
Storage and Operating Temperature . . ...... -55°C to 100°C
Continuous Forward Current . . .. ... ... ....... 40 mA
Peak InverseVoltage . . .. ... .. ..o ieeuennnn. 3.0v

Opto-Electronic Characteristics (@25 °C)

Parameter Min Typ Max Unit _ Test
Condition
Reverse Current 100 nA Vg=30V
Forward Voltage 16 20 V [g=20mA
Luminous Intensity
RL-4484 0.8 mcd =20 mA
RL-209A 05 08 med I =20 mA
RL-209-1 1.0 15 20 mcd [F=20 mA
RL-209-2 20 24 med | =20 mA
Emission Peak
Wavelength 650 nm

Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

FIGURE 1. FORWARD FIGURE 2. LUMINANCE
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The effect of junction heating is not reflected in figure 3 as pulse width and duty cycle were limited
to prevent heating effects. However, junction heating can cause reduction in luminance as evidenced
in figure 2. To estimate output level, average junction temperature may be calculated from

Tiav) = Tat0,aVeleD

Where D is the duty cycle of the applied current I, 0,5 = 350°C/W (max). This calculation should be
limited to pulse durations of less than 10 ms to avoid errors caused by high peak junction temperature.

Clip Mounting Information
The clip mounts in a .203"’ dia. hole and fits a .062" panel thickness.

BLACK CLIP: 004-8011
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OL-31 SERIES

ORANGE T1
LED LAMP

FEATURES

* T1 Package Size

¢ |C Compatible

¢ Wide viewing angle

¢ Low power consumption
¢ Mounting clips available

DESCRIPTION

The OL-31, a T1 lamp, is a high bright-
ness orange TSN (Transparent Sub-
strate Nitrogen) technology, solid state
lamp which emits light in the orange
region with good off-angle viewing.
The lamp is in a lightly diffused orange
case.

PHASING OUT — NOT FOR NEW DESIGN

Package Dimensions in Inches

Maximum Ratings
Power Dissipation
Derate Linearity from 25°C
Continuous Forward Current ....
Operating Temperature
Storage Temperature

. 1.3 mw/eC
40 mA
-55° to +100°C
-565° to +100°C

Peak Inverse Voltage ...............cooviiiiiiiiiiiiiiiinnnn, 3.0v
Lead Soldering Temperature
(e inch fromcase) ..............oiiiiiiiiainan, 5 seC @ 260°C

Opto-Electronic Characteristics @ 25°C

. Test
Parameter Min Typ Max Unit Condition
Luminous Intensity
oL 31-2 15 3.0 mcd  IF = 20mA
OL 31-4 40 6.0 mecd  IF = 20mA
Forward Voltage 18 27 v IF = 20mA
Reverse Current 01 100 uwA VR=3V
Peak Emission Wavelength 615 nm
Viewing Angle 35 degrees

Specifications subject to change without notice.
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% RELATIVE INTENSITY

TYPICAL OPTO-ELECTRONIC CHARACTERISTICS CURVES

SPECTRAL DISTRIBUTION
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!Etmpix YL'21 2
LAt L YL-4484

YELLOW T1 LED LAMPS

Package Dimensions in Inches

NOTCH

100
(E
SHORTER |
00205Q U,/
TYP _.LJ
050

Maximum Ratings

Power Dissipation @25°C ................cou... 120 mW

Derate Linearly from25°C ................. -1.6 mW/°C

'.:E-:-:Tg:fz ge Size Storage & Operating Temperatuare ... ... -55°Cto +100°C
Lead Soldering Temperature

¢ 1linch Leads (11161in.fromcase) ...........c.oovevn... 5sec @ 260°C

¢ Both Types Can Be Front Panel Peak Inverse Voltage ..............c.ccovvvnnn.. 5.0 VI3.0V

Mounted Continuous Forward Current ...................... 30 mA

¢ Snap In Mounting Clips Available
IC Compatible

Opto-Electronic Characteristics (@25 °C)

DESCRIPTION Test
Parameter Min Typ Max Unit Condition

Both types are TSN (Transparent

Substrate Nitrogen) LED lamps with Luminous Intensity

yellow diffused lens. The YL-4484 is YL-4484 0520 med I =20 mA
a low price commercial grade Y,L‘2,12 10 18 med Ip =10 mA
device. The YL-212 is a higher Emission Peak Wavelength 585 nm
brightness lamp with minimum light Spectral Line Half-Width 35 nm
output specified. Forward Voltage 24 35 V Ig=20mA
Reverse Leakage
YL-4484 0.1 100 pA Vg=30V
YL-212 0.1 100 uA VRy=50V

Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES
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Mounting Information; YL-212 and YL-4484
The clip mounts in a .203" dia. hole and fits a .062" panel thickness.

BLACK CLIP: 004-9011
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A Siemens Company

GL-211
GL-4484

GREEN T1 LED LAMP

FEATURES

® T1 Package Size

® 1 Inch Leads

¢ Both Types Can Be Front Panel
Mounted

® Snap in Mounting Clips Available

® |C Compatible

DESCRIPTION

Both types are green gallium
phosphide solid state lamps with
green diffused lens. The GL-4484 is a
low price commercial grade device.
The GL-211 is a higher brightness
lamp with minimum light output
specified.

Package Dimensions in Inches

See other side for clip dimensions.

Maximum Ratings

Power Dissipation @25°C ................oiiiiiinn, 120 mW
Derate Linearly from25°C ................... —-2.2 mW/°C
Storage & Operating Temperature ........... -55°C to 100°C
Lead Soldering Temperature
(1/16in.fromcase) .............ovvuiiiun.. 5sec @260°C
PeakinverseVoltage ................... ...l 3.0V
Continuous ForwardCurrent . ...............ccovvunnn 30 mA

Opto-Electronic Characteristics (@25 °C)

Test
Parameter Min Typ Max Unit Condition
Luminous Intensity
GL-4484 1.0 mcd I =20 mA
GL-211 08 1.5 mcd I =10 mA
Emission Peak Wavelength 565 nm
Spectral Line Half-Width 35 nm
Forward Voltage 22 30 V Ilg=20mA
Reverse Leakage 0.1 100 A V=30V

100 xA Vp=50V

Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES.

RELATIVE LUMINOUS
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Mounting Information: GL-211 and GL-4484
The clip mounts in a .203" dia. hole and fits a .062" panel thickness.
BLACK CLIP: 004-9011
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litronix / RL-T1

A Siemens Company
RED LED LAMP

Package Dimensions in Inches

Shorter

1.00

~ min
.020sq.

Iy +005

typ.

b

.050 *.020

\
<
\Y

PHASING OUT — NOT FOR NEW DESIGN

075

125
FEATURES ©
[ ]

Miniature Size (T-1 Lamp)
® 1 Inch Leads

® 75 Mil Lead Spacing,
No Standoffs, No Flange

Maximum Ratings

Power Dissipation @25°C Ambient ........................ 80 mW
Low Power Consumption Derate Linearly from25°C ............ooveniinaninns —-1.1mw/°C
IC Co mp atible Stora-ge and Operating Temperature ............... —55to +100°C
Continuous Forward Current . ...................coiuuae.. 40 mA
Economical Molded Plastic Peak INVErse VOIAGE . .. ....vvoeer et eeeieeennnns 30V
Package
DESCRIPTION
o . Opto-Electronic Characteristics (@25 °C)
The RL-T1 is intended for high volume Test
usage in array and indicator light Parameter Min Typ Max Unit  Condition
icati r n m
:gﬁl Zla;sc;nlsa r:qua'{ Ilogwaczs ta" Reverse Current 100 nA =30V
g P . Forward Voltage 16 20 V  lg=20mA
Luminous Intensity ° 03 08 mcd Ig=20 mA
Emission Peak
Wavelength 650 nm

Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

FIGURE 1. FORWARD FIGURE 2. LUMINANCE
CHARACTERISTICS vs T,
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The effect of junction heating is not reflected in figure 3 as pulse width and duty cycle were limited
to prevent heating effects. However, junction heating can cause reduction in luminance as evidenced
in figure 2. To estimate output level, average junction temperature may be calculated from

Tyav) = Tat0,aAVeleD

Where D is the duty cycle of the applied current Ig, 0,4 = 350°C/W (max). This calculation should be
limited to pulse durations of less than 10 ms to avoid errors caused by high peak junction temperature.
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litronix RL-50

A Siemens Company
RED MINIATURE AXIAL LEAD LED LAMP

Package Dimensions in Inches

Q CATHODE
MARK

85 TYP 85

010

FEATURES
® High Luminance — Typically 0.8 mcd Maximum Ratings
® Optimum Packaging Design for Power Dissipati o .
pation @ 25°C Ambient . ........... 80 mW
n""m"“‘ s:rongth at Minimum Derate Linearly From 25°C .. ............ -1.1 mW/C
near Spacing Storage and Operating Temp Range . . ... .... —56 to 100°C
® Operates from 5 V IC Logic Supply Continuous Forward Current . . .. ... ....... ... 40 mA
® Small Size Peak Inverse Voltage . . ... ... ... ..., 30V
High Reliability
DESCRIPTION Opto-Electronic Characteristics (@ 25°C)
The RL-50 is intended for high
volume usage in array and indicator Parameter Min Typ Max Unit COI:‘.
. . N . ition
light applications. Major
advantages of this device are high Reverse Current . . . . .. 100 KA =30V
luminance at lower currents, long Forward Voltage. . . . . . 1.6 20 V Ig=20mA
life and low cost. Luminous Intensity . . . . 03 08 med g =20 mA
Light Rise and Fall Time . 1.0 ns
Note:
RL-50 Water Clear Lens
RL-50-01 Red Diffused Lens Specifications subject to change without notice.

RL-50-02 Red Clear Lens
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

FIGURE 1. FORWARD
CHARACTERISTICS
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A Siemens Company

RL-54

RED MINIATURE AXIAL LEAD LED LAMP

FEATURES

® Low Cost

® Optimum Packaging Design For
Maximum Strength at Minimum
Linear Spacing

® Operates From 5V IC Logic Supply
® Small Size
® High Reliability

Red Diffused Lens

DESCRIPTION

The Red-Lit 54 is intended for high
volume usage in array and indicator light
applications. Major advantages of this
device are high luminance at lower
currents, long life and low cost.

Package Dimensions in Inches

m CATHODE
MARK

85TYP 85

.030

120 ————— 365 [w—

100
080

Maximum Ratings

Power Dissipation @25°C Ambient................. 80 mW
Derate Linearly from25°C ................ e =14 mW/"C
Storage & Operating Temp. Range . ....... -40°C to +80°C
Continous ForwardCurrent ............... cieiiee.. 40mMA
Peak Inverse Voltage .................... ceeeie... 30V

Opto-Electronic Characteristics (@25°C)

Test
Parameter Min Typ Max Conditions
Reverse Current ) 100 pwA@-3.0V
Forward Voltage 16 20 V@Il =20 mA
Brightness 005 08 mcd@I =20 mA
Light Rise
and Fall Time 1.0 ns

Specifications subject to change without notice.
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litronix RL.55
A Siemens Company R L. 55.5

RED MINIATURE AXIAL LEAD LED LAMP

Package Dimensions in Inches
o
CATHODE N .042
MARK \| 1: 10 s
= a 130 =085
i
50 .010
TYP
-
N\ |/
l = Max
025 T—.OZO
FEATURES )
L4 zt%a::ALoad Bright Light — .4 mcd Maximum Ratings
a
® High on Axis Intensity — 3 mcd at Power Dissipation @ 25°C Ambient . . .. .......... 80 mW
20 mA Derate Linearly From 26°C ... ......... -1.1 mW/°C
 Optimum Packaging Design for Storage and Operating Temperature . . ... ... —55°C to +100°C
Maximum Strength at Minimum Continuous Forward Current . . . . . ... .. ........ 40 mA
Linear Spacing Lead Solder Time @ 260°C (1/16" fromcase) . ........ .5 sec
® Operates from 5 V IC Logic Supply iea: ::nversedv(o:ltage ........................ 3V
. . ea orwart urrent
® Miniature Axial Lead (1us pulse, 0.1% duty cycle) . . . . ........... 400 mA
® High Reliability ,
® RL-55-5 — Low Cost Version Opto-Electronic Characteristics (@25 °C)
DESCRIPTION Test
The RL-55 is a Gallium Arsenide Phosphide Parameter Min Typ Max Unit Condition
LED lamp that has high on axis intensity at Reverse Current 10 pA VR=3V
low current (3 mA), long life and low cost. Forward Voltage 16 20 V |g=20mA
2 ull 080" flooded liht with good sontrass, |  Umimous Intensity
a full . ooded light with good contrast. RL-55 2 3 med |- =20 mA
When operated at high current (20 mA) the RL-55-5 08 15 med IF =20 mA
RL-55 has a very high on axis intensity of ¢ it : 2'0 F \7:0
3 mcd. Applications include mounting on apaci .ance . P -
P.C. boards at low current as diagnostic and Light Rise and Fall Time 10 ns
circuit status indicators. Function and low Peak Emission Wavelength 650 nm
voltage indicator on battery powered equip- Spectral Line Half-Width 40 nm
ment such as calculators, watches and portable o . )
DVM'’s and in the higher current mode as a Specifications subject to change without notice.
back light.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES RL-55
(25°C Free Air Temperature Unless Otherwise Specified)

FIGURE 1. RADIATED FIGURE Z;IRAD':T'O';
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litronix

A Siemens Company

YL-56

FEATURES

® High on Axis Intensity

L4 Optlmum Packaging Design for
Maximum Strength at Minimum
Linear Spacing

® Operates from 5 V IC Logic Supply
Miniature Axial Lead
High Reliability

DESCRIPTION

The GL-56/YL-56 are Gallium Phosphide
LED lamps that have high on axis intensity,
long life and low cost. They use diffused
fenses and provide a full 0.080" flooded
light with good contrast. When operated at
high current (20 mA) they have high on
axis intensity. Applications include
mounting on P.C. boards at low current

as diagnostic and circuit status indicators.

i

GL-56
Package Dimensions in Inches (mm)
100
(2:54) Fx2)
120
m a_L (3.05)
[}
010
f (-zﬁffg)wp (254 090
(2.29)
MAX
CATHODE
MARK
025 020
(635) (:508)
Maximum Ratings
Power Dissipation @ 256°C Ambient . ........... 80 mwW
Derate Linearly From 26°C . ........... -1.1 mW/°C
Storage and Operating Temperature. . . . . . . . —55°C to +100°C
Continuous Forward Current . . . ... ... ........ 22 mA
Lead Solder Time @ 260°C (1/16"” fromcase). . . . .. ... 5 sec
Peak Inverse Voltage . . . ... ... ..ot nenn. 3v
Peak Forward Current
(1us pulse, 0.1% duty cycle) . . .. ........... 250 mA
Opto-Electronic Characteristics (@ 25 °C)
Test
Parameter Min Typ Max Units Condition
Luminous Intensity
YL-56 05 20 mcd | =20 mA
GL-56 .05 1.0 med lg=20 mA
Forward Voltage
YL-56 24 35 V [g=20mA
GL-56 22 35 V Ig=20mA
Reverse Current 0.15 pA V=3V
Peak Emission
Wavelength
YL-56 585 nm
GL-56 565 nm
Specifications subject to change without notice.
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A Siemens Company

LD 460 SERIES

RED MINIATURE LED
SINGLE LAMP AND ARRAYS

Package Dimensions in Inches (mm)

Bl
082 284 316
‘}‘."' - = — YY)
laa - &
= 5
i i
¥
' \ T f!g EE’
- S
- o 055 (1.4)
0908 - ol C 0.5 0900
0 . e
821 0 L_ 15}
024 08) 009 10
0504 ©.2510.15)
'&"'“T)' Spacing 0.1 (2,54)

ey 4

Maximum Ratings (Individual Diode)

Reverse voltage Vr 5 v
Forward current Ie 35 mA
Surge current (<10 us) irs 1.0 A
Storage temperature Tstor -30 to +80 °C
Junction temperature T, °C
FEATURES Soldering temperature in a 2 mm distance from !
the case bottom (t= 3 s) Ts 230 °C
Power dissipation (Tymp = 25°C) Prot 85 mw
o White Diffused Lens, Emits Red Light Thermal resistance
- . Junction to air Rihyamb | 750 K/W
e Miniature Size Junction to solder pin Reut | 650 KW
o Selection of 2 thru 10 Diode Arrays As
Well As A Single Device
PPT) {e]
e 1/10” Lead Spacing Characteristics (T,mp = 25 C)
e End Stackable to Arrays of Any Length Wavelength at peak emission hpeak 665 +15 nm
. Dominant wavelength om 645 nm
e |/C Compatible Half angle o
(limits for 50% of luminous intensity 1,) q 50 degree
Forward voltage (/f = 20 mA) VE 1.6 (= 2.0) v
Reverse current (Vg =5 V) Ir 0.01(<10) A
Rise time tr 5 ns
Fall time t 5 ns
DESCRIPTION Capacitance (Vg = 0 V) Co 40 pF
The LD 460 Series are red gallium arsenide . 5
phosphide LED solid state lamps. They Luminous I:ter:uty
. . . . umber
have a white diffused plastic encapsulation Type of LEDs Min Unit Test Condition
formed as a lens where the light is emitted. tg :g; ; -g "‘2: gg "‘:
. . .. R m m.
The single lamps may be used individually LD 463 3 6 med 20 mA
i icati ; LD 464 4 6 med 20mA
in such applufatnons as behind the panel (D 465 M s med 20mA
troubleshooting locators or stacked together LD 466 6 8 med 20mA
. X LD 467 7 6 med 20mA
or along with their counterpart arrays to LD 468 8 ‘6 med 20mA
form lines or other patterns. The arrays LD 469 9 8 med 20mA
LD 460 10 8 med 20 mA

can be end stacked to form position indi-
cators of any length for such applications
as meters and scales.

Specifications are subject to change without notice.
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litronix LD 470 SERIES

A Siemens Company GREEN MINIATURE LED
SINGLE LAMP AND ARRAYS

Package Dimensions in Inches (mm)

A

28 318(96)
o8 = F'——,m((:,a)
220
B\ él A»\l ya
_L es
gs 83 fTfasss %958 T cl
| ¥ i
T ,E:“‘.Ea* Il
Y T 01
0.8 e 055 (1.4)
0! E 4
P TR l:a...s' ©5) 039 (1)
015 (04) 1] 082 021 w.n_.l 018
e 21" gs9 024 (05) 04
22107 L (15)
024 (06) 00910
085 (1.4) ©.2510,15)
e, Spacing 0.1 (2,54)

Maximum Ratings (Individual Diode)

Reverse voltage Vr 5 Vv
Forward current Ir 25 mA
Surge current (t<10 ps) irs 0.5 A
Storage temperature Tstor -30 to +80 °C

FEATURES .Iunctiqn temperature _ , T 80 °C
_Soldering temperature in a 2 mm distance
from the case bottom (t<3's) Ts 230 °C
Power dissipation (T;m, = 25°C) Prot 85 mwW

e Green Diffused Lens Thermal resistance

.. . Junction to air Rihyamb | 750 K/w
¢ Miniature Size Junction to solder pin Rws. | 850 KW
e Selection of 2 thru 10 Diode Arrays As
Well As A Single Device
PRy o
e 1/10” Lead Spacing Characteristics (7,,, = 25 C)
e End Stackable to Arrays of Any Length Wavelength at peak emission ossk | 560 %15 m
. Dominant wavelength 561

e |/C Compatible 9 Adom nm
(limits for 50% of luminous intensity 1,) @ 50 degree
Forward voltage (Ir = 20 mA) Ve 2.4(<3.0) \
Reverse current (Vg = 3 V) Ir 0.1(s10) A
Capacitance (Vg = 0 V) Co 45 pF
Rise time t 50 ns

DESCR 'PT' ON Fall time t 50 ns

The LD 470 Series are green gallium phos-

phide LED solid state lamps. They have a Luminous Intensity

green diffused plastic encapsulation formed Number
N . Type of LEDs Min. Unit Test Condition

a.s a lens where the light is emltted..Th.e . LD 471 ] A med 20 mA
single lamps or arrays may be used individ- LD 472 2 ] med 20mA
. LD 473 3 6 mcd 20 mA
ually or stacked together to form lines of LD 474 3 ‘s med 20mA
any lengths. Typical applications are posi- LD 475 5 6 med 20 mA
. u . g P PP P LD 476 6 6 med 20 mA
tion indicators such as meters and scales. LD 477 7 6 med 20 mA
LD 478 8 6 med 20mA
LD 479 9 6 med 20mA
LD 470 10 6 med 20mA

Specifications are subject to change without notice.
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Radiation characteristic 1. = f ()

Relative spectral emission L. = f (A1) Luminous intensity L =/ (1)
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litronix

A Siemens Company

LD 480 SERIES

YELLOW LIGHT EMITTING DIODE
SINGLE LAMP AND ARRAYS

FEATURES

e Yellow Diffused Lens

e Miniature Size

e Selection of 2 Through 10 Diode
Arrays as well as Single Device

® 1/10" Lead Spacing

e End Stackable to Arrays of Any
Length

e |/C Compatible

DESCRIPTION

The LD 480 series are yellow gallium
phosphide LED solid state lamps. They
have a yellow diffused plastic encapsula-
tion formed to a lens where the light is
emitted. The single lamps or arrays may
be used individually or stacked together
to form lines of any lengths. Typical
applications are position indicators such
as meters and scales.

Package Dimensions in Inches (mm)
bl Sk —1
24 '
i A A A
&5es S S
e I ] |
]
& (IR
. B
8= T ot -]
' (254
- oo e
019 (05) :
e mp— -
02110.1
024 (06)
085 (1.4)
e Spacing 0.1 (2,501
3
&
Maximum Ratings
Reverse voltage Vr 5 v
Forward current Ie 25 mA
Surge current (t<10 us) irs 05 A
Storage temperature Tstor -30to +80 °C
Junction temperature Ti 80 °C
Soldering in a2 mm di
from the case bottom (t< 3 s) Ts 230 °C
Power dissipation (T| = 25°C) Prot 85 mw
Thermal resistance
Junction to air Rithgamb | 750 K/w
Junction to solder pin Rina 650 KW
P _ o
Characteristics (7, =25 C)
Wavelength at peak emission Aveak 5§75+ 15 nm
Dominant wavelength Adom 573 nm
Half angle
(limits for 50% of luminous intensity 1,) ¢ 50 degree
Forward voltage {/f = 20 mA) 173 2.4(23.0) v
Reverse current (Vg = 3 V) Ir 0.1 (s10) pA
Capacitance (Vg = 0 V) Co 45 pF
Rise time t 50 ns
Fall time t 50 ns
Luminous Intensity
Number
Type of LEDs Min. Unit Test Condition
LD 481 1 K med 20
LD 482 2 6 med 20
LD 483 3 6 mced 20
LD 484 4 K med 20
LD 485 5 K med 20
LD 486 6 6 med 20
LD 487 7 6 med 20
LD 488 8 .6 med 20
LD 489 9 6 mcd 20
LD 480 10 6 mcd 20
Specifications are subject to change without notice.
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Relative spectral emission I,y = f ()
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rep LD 121
veLow LD 161
Green LD 171

SUB MINIATURE LED LAMP

litronix

A Siemens Company

Package Dimensions

' 4
&S ==
ss e
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.081 T
(2,05
—— ! 065
&2 (1,65)
ee
28 1
i3 55 .
g8 = - C Y 8283 gass
3 o8 ] S _fc oo
§ i —

)

157(4) 1039
138 (3,5)"J (1) " Cathode

Dimensions inside parenthesis are in mm
Dimensions outside parenthesis are in inches

Maximum Ratings

FEATURES

o Red Clear Lens — LD 121
Yellow Clear Lens — LD 161
Glass Clear Lens — LD 171

e Sub Miniature Size (1mm/.039" Thick)
Smallest LED Lamp Available

e 1/C Compatible

DESCRIPTION

The LD 121 and LD 161 are light emitting
diode lamps fabricated with TSN (trans-
parent substrate nitrogen) technology. The
LD 171 is a gallium phosphide LED lamp.
The extremely small size of these lamps
make them suitable for use within tight
space confinement or applications requiring
very close spacing of several LED lamps.

Reverse voltage

Forward current

Surge current (t<1 us)

Storage temperature

Junction temperature

Power dissipation {Tymp, = 25°C)

Thermal resistance junction to air

Characteristics (T,mp = 25°C)

Wavelength at peak emission
Forward voltage (/- = 20 mA)
Reverse current (Vg =5 V)
Rise time, Fall time
Capacitance (Vg = 0 V)
Aperture cone (half angle)

(Limits for 50% of luminous intensity)

Luminous Intensity

Type Min
LD 121 63
LD 161 .63
LD 171 63

Va 5 v
Ie 15 mA
igs 350 A
Tstor -40 to +80 °c
i} 80 C
ot 35 mwW
Rihsamb 1500 K/w
|LD121 D161 D171 |

Apeak [545 £ 15 ['590 * 10 ['560 + 15 [nm

Ve 24 (3.0 \

In .01 (210) A

t, tg [100 100 50 ns

c, |12 10 45 pF

") 30 30 30 degree
Unit Test Condition

med 10 mA

med 10mA

med 10 mA

Specifications are subject to change without notice.
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LD 121

Relative spectral emission Ly = 7(1)
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LD161

Reletive spectral emission Ly = 7(1)
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LD 171
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Relative spectral emission I« = 7(1)
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litronix

A Siemens Company

FRL-2000

RED T1% FLASHING LED LAMP

FEATURES

® Builtin IC Chip, Flashes Lamp On
and Off to Attract Attention

Pulse Rate — 2.5 Hz

T1% Size

Large Full Flood Radiating Area
12med @ Vg=5V

IC Compatible

DESCRIPTION

The FRL-2000 is a gallium arsenide
phosphide solid state lamp with a red
diffused plastic lens. The built-in IC
flashes the lamp on/off and can be
driven directlly by standard TTL and
CMOS circuits, eliminating the need
for external switching circuitry.

Physical Dimensions in Inches (mm)

094R (2.39R)
REF

(635=127) | 1.00 iy

y (25.4)
1.00.
(@545n A

s
] Y
050+ 02 (1.27+ 5)
.100+ 010 A
(2.543 254) <

FLAT DENOTES CATHODE

.200
230+ o1
(5.08) (5.84+ 250)

Maximum Ratings

Operating Temperature .. ...........cooovieenninnnnnnns 0to70°C
Storage Temperature ...............ooviinnnnnn —20to +100 °C
Lead Soldering Temperature

(1M6in.fromcase) ....... ..o 5sec @ 260°C
Operating Voltage .......... ..ot iiiiiiiiiiiiiiiinennnnn, 7V
Peak InverseVoltage .................. ..ot 04V

Opto-Electronic Characteristics (@ 25°C)

Test

Parameter Min Typ Max Unit® Condition
Luminous Intensity 08 12 med V=5V
Emiasion Peak Wavelength 650 nm
Spectral Line Half-Width 40 nm
Operating Voltage 475 50 525 \"
Peak Current

(50% Duty Cycle) 20 35 mA VE=5V

Puise Rate 15 25 45 Hz VE=5V
Pulse Rate (0°C to 70°C) 1.0 58 Hz VE=5V

Specifications subject to change without notice.
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TYPICAL OPERATING CHARACTERISTICS

FREQUENCY VS VOLTAGE CURRENT VS VOLTAGE
ST 5
b\
+ _.40~>
5 H e
1 . £ 30 Ve
; $‘ g /"
234 . 220
\ - -’

2r ~. g1 e
1+ )

3 4 s 7 3 4 5 6 7

VOLTAGE (V) VOLTAGE (V)
TYPICAL APPLICATIONS
+5vV +V
FRL
=
A FRL
5.6V Z.
| >0
BUFFER -
GATE
DRIVEN BY TTL OR FOR OPERATION
MOS BUFFER GATE AT GREATER
THAN 5 VOLTS
+6.5v +5v
l
. 2,
L) 2 1800
2000
)<
\/
500 =
\
TYPICAL CIRCUIT TYPICAL CIRCUIT
TWO LEDs TWO LEDs

FLASHING TOGETHER FLASHING ALTERNATELY
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litronix | FRL-4403

A Siemens Company
RED FLASHING LED LAMP

Package Dimensions in Inches
094R
| REF
| .340
+020
030
+.010
— -040
050
MAX. - 025 .100 MIN
£005:.020 |
P TYP o~
-r
v
050 +.020
.100
£010 <
FLAT DENOTES CATHODE

FEATURES Maximum Ratings
® Built-in IC chip, flashes lamp Operating Temperature. . . . . .. ............ 0°C to 70°C
on and off to attract attention. Storage Temperature . . . . .. .. .......... —20°C to +85°C
. O
® Pulse rate — 2.5 Hz Lﬁ?lssoilg:}?rf‘go:f’:a':zature ............... 5sec @ 260°C
® Tl % size OperatingVoltage. . . . . . . . .. i i it ittt ettt e e ae o A"
Peak Inverse Voltage . . . . . ... ... ......u0uuuunn 0.4V
® 1-Inch Leads
° .
Large full flood radiating area Opto-Electronic Characteristics (@ 25°C)
® 0.5mcd @ Vg =5V Test
. Parameter Min- Typ Max Unit Conditions
® IC compatible Luminous Intensity. . . . . 05 12 med Vg =56V
Emission Peak Wavelength . 650 nm
DESCRIPTION Spectral Line Half-Width. . 40 nm
Operating Voltage. . . . . . 4.75 50 525 V
The FRL-4403 is a gallium arsenide phos- Peak Current. . . . . .. .. 20 3 mA  VE=5V
phide solid state lamp with a red diffused (650% duty cycle)
plastic lens. The built-in IC flashes the PulseRate . . ........ 15 25 45 Hz VE=5V
lamp on/off and can be driven directly by Pulse Rate (O° C to 70° C) 10 — 58 Hz Vg=5V
standard TTL and CMOS circuits, elimi-
nating the need for external switching Specifications subject to change without notice
circuitry.

185



FREQUENCY VS VOLTAGE

TYPICAL OPERATING CHARACTERISTICS FRL-4403
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litronix RLC-200

A Siemens Company
RED T1% CURRENT REGULATED LED LAMP

Package Dimensions in Inches
0.084 R
K
0.340
0.030
i
L
0080 |- n,zm
oossa__f|_
Tve 1.00
MIN
{ CATHODE [
|=—LEAD
SHORTER F
0.050
——l 0.100 |=—
FLAT DENOTES
CATHODE

oia

FEATURES
® T13% Size
® 1 |nch Leads BOTTOM VIEW
® Constant intensity from 4.5V to 125V
® 20 mA typical forward current . .
® 1.2 med typical at Ve=6.0 V Maximum Ratings
¢ No resistor needed to operate up to Power dissipation@25°C . . ............. . ... 300mw

125V Derate voltage linearly from 25°C -0.125V/°C
¢ Front panel mounting Forward voltage @ 25°C . . . . .. ..o ie e 125V
® Large full flood radiating area Storage and operating temperature . . . .. ... .. —55 to +100°C
® |C compatible Lead soldering temperature (1/16 inch from case). . 5 sec. @ 260°C
® Snap in mounting clip available Peak inversevoltage . . . . . . .. oo oo vttt 3.0v
® Red diffused lens
DESCRIPTION Optoelectronic Characteristics (at 25°C)
The RLC 200is a high brightness Gallium Test
Arsenide Phosphide solid state lamp con- Parameter Min Typ Max Unit Condition
taining a current regulating integrated
circuit that provides a constant intensity Luminous intensity 08 1.2 med  VE =6V
over a wide voltage range. The unit has Forward current 1420 24 mA VE=128V
a large full flooded front radiating area Emission peak wavelength 650 nm
for wide angle viewing and can be easily Spectral line half width 40 nm
soldered directly to a PC board or Reverse leakage 01 100 uA VR=30V
mounted in a panel with a snap in Specifications subject to change without notice.

mounting clip.
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TYPICAL OPTOELECTRONIC CHARACTERISTIC CURVES RLC-200

FIGURE 1. RELATIVE

LUMINOUS INTENSITY FIGURE 2. SPECTRAL
VS. ANGLE DISTRIBUTION
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FIGURE 3. FORWARD FIGURE 4. LUMINOUS
CURRENT VS. FORWARD INTENSITY VS. FORWARD
VOLTAGE VOLTAGE
50 30
. 45 5 27
g o E 24
£ 3% £ 21
& 30 2 18
§ 2 £ s
2 2 7 % 1.2
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g oy o5 f
s - 03
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Mounting Information

The clip mounts in a .250" dia. hole and fits up to a .125" panel thickness. A
plastic collar is provided which fits over the back of the clip to lock the LED
securely against the panel.

BLACK CLIP AND COLLAR: 004-9002

CLEAR CLIP AND COLLAR: 004-9003
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RLC-201

RED T1% CURRENT
REGULATED LED LAMP

litronix

A Siemens Company

FEATURES

® T13% size

® 1 inch leads

® Constant intensity from 4.5 V to
16V

® 10 mA typical forward current

0.7 med typical at Ve =6.0 V

No resistor needed to operate up to

16V

Front panel mounting

Large full flood radiating area

IC compatible

Snap in mounting clip available

Red diffused lens

DESCRIPTION

The RLC 201 is a high brightness Gallium
Arsenide Phosphide solid state lamp con-
taining a current regulating integrated
circuit that provides a constant intensity
over a wide voltage range. The unit has a
large full flooded front radiating area

for wide angle viewing and can be easily
soldered directly to a PC board or
mounted in a panel with a snap in
mounting clip.

Package Dimensions in Inches

00— |~ | 0‘%00

oo0ssa | |o_
TYP

£z

~( CATHODE
~—LEAD
SHORTER

BOTTOM VIEW

Maximum Ratings

Power dissipation @25°C . . . .. ... ... 300mwW
Derate voltage linearly from50°C. . . . ... ...... -0.25V/°C
Forwardvoltage @25°C . . . .. .. .. ..ot i 16V
Storage and operating temperature . . . ... ... . —55 to +100°C
Lead soldering temperature (1/16 inch from case). . 5 sec. @ 260°C
Peakinversevoltage . . . . . . .. . v ot it i i e e 3.0v

Optoelectronic Characteristics (at 25°C)

Test
Parameter Min Typ Max Unit Condition
Luminous intensity 04 0.7 mcd Vg =6V
Forward current 7 10 14 mA Vg=16V
Emission peak length 650 nm
Spectral line half width 40 nm
Reverse leakage 01 100 pA VR=3.0V

Specifications are subject to change without notice.
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TYPICAL OPTOELECTRONIC CHARACTERISTIC CURVES

FIGURE 1. RELATIVE
LUMINOUS INTENSITY

VS. ANGEL
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Mounting Information

RELATIVE INTENSITY

LUMINOUS INTENSITY (med)
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The clip mounts in a .250"” dia. hole and fits up to a .125" panel thickness. A
plastic collar is provided which fits over the back of the clip to lock the LED

securely against the panel.

BLACK CLIP AND COLLAR: 004-9002
CLEAR CLIP AND COLLAR: 004-9003
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litronix

A Siemens Company

RLC-210

RED T1 CURRENT REGULATED LED LAMP

FEATURES

T1 Size
1 Inch Leads

Constant Intensity from 4.5 V
tot1Vv

10 mA Typical Forward Current

No Resistor Needed to Operate Up
to11v

Miniature Size (T1 Lamp)

Low Power Consumption

IC Compatible

Snap In Mounting Clip Available
Red Diffused Lens

DESCRIPTION

The RLC 210 is a Gallium Arsenide
Phosphide solid state lamp containing
a current regulating integrated circuit
that provides a constant intensity over
a wide voltage range.

Package Dimensions in Inches

I

CATHODE
[=—LEAD
SHORTER

<
=z
z8

. 0020sa
TYP

l

| 0.050

f

>

0.075

NOTCH
DENOTES
CATHODE

Maximum Ratings

Power dissipation @ 25°C . . . . .. ... ... 160mwW
Derate voltage linearly from25°C. . . . ... ....... -0.1vV/°C
Forward voltage @ 25°C . . . . ... ........ e 11V
Storage and operating temperature . . . .. ... .. —55 to +100°C
Peakinversevoltage . . . . . .. ... ... 3.0v

Optoelectronic Characteristics (at 25°C)

Test
Parameter Min Typ Max Unit Condition
Luminous intensity 0.1 06 med VE=6V
Forward current 7 10 14 mA VE=11V
Emission peak wavelength 650 nm
Spectral line half width 40 nm
Reverse leakage 0.1 10 uA VR=30V

Specifications subject to change without notice.
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TYPICAL OPTOELECTRONIC CHARACTERISTIC CURVES

FIGURE 1. FORWARD FIGURE 2. LUMINOUS
CURRENT VS. INTENSITY VS,
FORWARD VOLTAGE FORWARD VOLTAGE
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FIGURE 3. SPECTRAL
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Clip Mounting Information

The clip mounts in a .203" dia. hole and fits a .062"" panel thickness.
BLACK CLIP: 004-9011
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litronix LD 100

A Siemens Company
TWO-COLOR, RED AND GREEN
T1% LED LAMP
PRELIMINARY

Package Dimensions in Inches (mm)

.026 .059 .035 .043
(0.65) (1.5 (0.9) (1.1)
©3) (1) (08) 0.8)
020 043 .024 031

10! .339
(25.4)M'"H* (8.6
ANODE GREEN

SURFACE NOT FLAT

CENTER |
SPACING ]

005 T P4 )
(1.27) T | — j —+

Tt
(23.2) f 303
22.8) (7.7)
CATHODE .866 953 o8 (2955)
(24.2) .48 .
ANODE RED 538 %)_q
(25.2) 937 ( 47»2)
(248)
976
Maximum Ratings
Reverse Voltage (VR) ... c.vvriinii e 5V
Forward Current* (Ig) .....oooviiiii 60 mA
Surge Current* (igg), t=<10ps ..o 1A
Storage Temperature (Tgtg) .......... .. —55to +100°C
Junction Temperature (T)) ..o, 100°C
Power Dissipation (Pyot) Tamp=25°C ..............connes 200 mwW
Thermal Resistance (Ryyya) Junction-to-Air................ 375 KW
Characteristics (T, =25°C)
FEATURES P; Symbol TSN-red GaP-green Unit
® T1% Package Size Wavelength of the Emitted Npeak ~ 645%15 560+15 nm
Light
® Colorless Lens Dominant Wavelength MNom 638 561 nm
. Half Angle @ 50 degrees
¢ Two-Color Operation, (Limits for 50% of Luminous
Red and Green Intensity 1)
N Forward Voltage (I =20 mA V 2.4 (<3.0) )
® Three Leads, One of Which ge (le )V (=30
Is Common Cathod Reverse Current (Vg=5V) Ig 0.01(<10) pA
0 a N Luminous Intensity (Ig =20 mA) |, =0.63 mcd
® Minimum Lead Length 1” Rise Time t, 100 50 ns
.05” Lead Spacing Fall Time t¢ 100 50 ns
Capacitance
VR=0V,f=1MH 12 45 F
DESCRIPTION (VR=0V. 2 Co P
Luminous Intensity **Matching  Test
The LD-100 has a colorless, round PartNumber ~Min  Max  Unit  Factor Condition
5 mm case with diffuser layer. Two LD-100-3s 1.0 2.0 med <2 20 mA
chips (GaP-green and TSN-red) allow LD-100-3t 1.0 20 med <4 20 mA
use as optical indicator with two LD-100-4s 16 32 mcd <2 20 mA
functions. LD-100-4t 16 3.2 mcd <4 20 mA
B ., LD-100-5s 25 — mcd <2 20 mA
ecause qf its very low currept LD-100-5t 25 _ med <4 20 mA
consumption and hence low inherent *The ratings indicated for the forward current I or the surge current igg,
heating as well as high vibration respectively, are maximum ratings of the component. If both chips are
resistance and long service life, this operated simultaneously, the sum of the forward current ratings is not
LED is suitable for applications where allowed to exceed the indicated maximum value.

**ly max s the ratio of intensity of both chips to each other and deter-

signal lamps are not or only ly min Mines the luminous intensity factor (s or t).

inadequately useful. Moreover, the Specificati bi h ith .
LED can be driven by TTL ICs. pecifications subject to change without notice.
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litronix LD-110

A Siemens Company
TWO-COLOR RED AND GREEN
RECTANGULAR LED LAMP
PRELIMINARY

Package Dimensions in Inches (mm)
026
0.65,
0.5) SURFACE NOT FLAT
1.0 :
MIN 8.8 .200
ANODE GREEN (?5-4)—A—><—§ﬁ’—> ]
&% ws9) % | g
@)% (06) :
CENTER a1 -
SPACING - T §
.05 (1.27) =\
.026
.488
(0.65)
913(23.2) (12.4) * Py
CATHODE = - — 05)
ANODE RED T2 "1 g5 (70 10 020
(24.2) - (2.54y
& oy &
(24.8) 059 ' ’
976 (1.5)
)
.043
Maximum Ratings
Reverse Voltage (Vg)
Forward Current* (Ig)
Surge Current (ipg), t=10u8* ... ... ..ot 1A
Storage Temperature Matg) v -55to +100°C
Junction Temperature ) .. PR 100°C
Power Dissipation (Pyy), Tamp=25°C .. 200 mW

Thermal Resistance Junction-Aif (Rypga) -« - o oovovnvennnnnn.n 375 KW
“The ratings indicated for the forward current Ig or the surge current igg,
respectively, are maximum ratings of the component. if both chips are
operated simultaneously, the sum of the forward current ratings is not
allowed to exceed the indicated maximum value.

Characteristics (T, = 25°C)

Pi ¥ i
FEATURES arameter Symbol TSN-red GaP-green Unit
Wavelength of the Emitted Npeak 645+15 560+15 nm
M pe:
Rectangular Shape Light
Dominant Wavelength Adom 638 561 nm
® Colorless Lens Aperture Cone (Half Angle) P 50 degrees
(Limits for 50% of Luminous
® Two-Color Operation, Red and Green Intensity 1)
Lateral Emission of
® Three Leads, One of Which Is Light Screened
Forward Voltage (Il =20 mA) Vg 24 (<30 \Z
Common Cathode
Reverse Current (Vg=5 V) I 0.01(=10) uA
® Minimum Lead Length 1~ Luminous Intensity (I =20 mA) |, 2063 med
Rise Time 1 100 50 ns
® .05” Lead Spacing Fall Time Y 100 50 ns
Capacitance (Vg=0V, Co 12 45 pF
=1MHz
DESCRIPTION Luminous Intensity
. Matchi Test
The LD 110 has a colorless case with Type Min Max  Unit F,c,or?? Condition
re_ctangular, luminous area and LD 11025 3 125  med <2 20 mA
diffuser layer. Two chips (GaP-green LD 1102t 63 125 med <4 20 mA
and TSN-red) enable the use as optical LD 1103s 1.0 20 med <2 20 mA
indicator with two functions. tg ::gj‘ :2 20 '“°: <; 'g’g m
s K — mc < m
Because of its very low current LD 110-4t 16 — med <4 20 mA
consumption and hence low inherent “The ratings indicated for the forward current Ig or the surge current igg,
heatlng as weII as hlgh vibration respectively, are maximum ratings of the component. If both chips are
N . operated simultaneously, the sum of the forward current ratings is not
resistance and long service life, this allowed to exceed the indicated maximum value.
LED is suitable for applications where **I,max is the ratio of intensity of both chips to each other and deter-
signal Iamps are not or only , Iy, min mines the luminous intensity factor (s or t).
inadequately useful. Moreover, the Specifications subject to change without notice.

LED can be driven by TTL ICs.
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Max. permissible forward current
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litronix LD-111

A Siemens Company
TWO COLOR RED AND GREEN
SQUARE LED LAMP
PRELIMINARY

Package Dimensions in Inches (mm)

UPPER AND SIDE EDGES
ARE NOT SHARP

043 303
[(A))] 7.0
(

0% g5
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et
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Maximum Ratings

ReverseVoltage (VR) .......o i 5V
Forward Current* (Ig) ..., 60 mA
Surge Current (igg), t<10ps* .. ...t 1A
Storage Temperature (Tgyg) . ... .ooovovnnns -55to +100°C
Junction Temperature (T)) ...............ooovinn 100°C
Power Dissipation (Pyot), Tamp=25°C ......c.ontt 200 mW
Thermal Resistance Junction-Air (Rynga) oo ovons 375 KW

* The ratings indicated for the forward current I or the surge
current igg respectively, are maximum ratings of the com-
ponent. If both chips are operated simultaneously, the sum
of the forward current ratings is not allowed to exceed the

FEATURES indicated maximum value.
® Square Shape Characteristics (Tamp =25°C)
Parameter Symbol TSN-red GaP-green Unit

® Colorless Lens
Wavelength of the Emitted Npeak ~ 64515 560x15  nm

® Two Color Operation, Light
Red and Green Dominant Wavelength Nom 638 561 nm
Aperture Cone (Half Angle) ¢ 50 degrees
® Three Leads, One of Which (Limits for 50% of Luminous
Intensity 1)
Is Common Cathode Lateral Err‘ission of
” Light Screened
Minimum Lead Length 1 Forward Voltage (Ip =20 mA) Vg 24(<3.0) v
.05” Lead Spacing Reverse Current (Vg =5 V) In 0.01(=10) WA
Luminous Intensity (I =20 mA) |y 2063 mecd
Rise Time t, 100 50 ns
Fali Time te 100 50 ns
Capacitance (Vg=0V, Co 12 45 pF
f=1MHz
DESCRIPTION Luminous Intensity
Matching Test
The LD-111 has a colorless case with Type Min Max Unit Factor** Condition
square, luminous area and diffuser LD-11128 63 125  med <2 20 mA
layer. Two chips (GaP-green and TSN- LD-111:2t 63 125 med <4 20 mA
red) allow use as optical indicator with LD111:3s 10 20 med <2 20 mA
two functions. LD111:3t 10 20 med <4 20 mA
. LD-111-4s 16 -— med <2 20 mA
Because of its very low curre_nt LD-111-4t 16 _ med <4 20 mA
consumption and hence low inherent *The ratings indicated for the forward current I or the surge current igg,
heating as well as high vlbratlon respectively, are maximum ratings of the component. If both chips are
N . operated simuitaneously, the sum of the forward current ratings is not
resistance and long service life, this allowed to exceed the indicated maximum value.
LED is suitable for applications where **l,max is the ratio of intensity of both chips to each other and deter-
signal Iamps are not or only 1y min mines the luminous intensity factor (s or t).
inadequately useful. Moreover, the Specifications subject to change without notice.

LED can be driven by TTL ICs.
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Max. permissible forward current
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litronix

A Siemens Company

LD-112

TWO-COLOR RED AND GREEN
TRIANGULAR LED LAMP

Package Dimensions in Inches (mm) .7
201 ANODE 1.0 Min (7.5)
(25.1) GREEN (25.4) :
(@4.9) .059 .035 .043
- 193 (1.5)
(1)
.043 | .0
.05 —=
23 (1.2 Sa——
(25.9) 913
(@5.7) (23.2)
224 e (228 ____ |
CATHODE 898 953

(24.2) 150
ANODE RED o (29339) 770 (g_gl
UPPER AND SIDE EDGES (25.2) A7z )
ARE NOT SHARP (24.8)
976
026
(0.65)
o5)
020 SURFACE NOT FLAT
Maximum Ratings
Reverse Voltage (VR) ...t 5V
Forward Current* (Ig) . ... ..., 60 mA
Surge Current (igg), t=<10ps* ... ... il 1A
Storage Temperature (Tgig) .. ... oovv et -55t0 +100°C
Junction Temperature (T)) ..................oont. 100°C
Power Dissipation (Pyoy), Tamp=25°C .............. 200 mW
Thermal Resistance Junction-Air (Rypja) oo vvvvv 375 KIW
Characteristics (Tym, = 25°C)
Parameter Symbol TSN-red GaP-green Unit
Wavelength of the Emitted Npeak 645+15 560+15 nm
Light
FEATURES Dominant Wavelength Ndom 638 561 nm
® Triangular Shape Aperture Cone (Half Angle) @ 50 degrees
(Limits for 50% of Luminous
® Colorless Lens Intensity 1)
Lateral Emission of
® Two-Color Operation, Red and Green Light Screened
® Three Leads, One of Which Is Forward Voltage (Ig =20 mA) Ve 2.4 (<3.0) v
hod Reverse Current (Vg=5 V) [ 0.01 (<10) A
Common Cat e Luminous Intensity (Iz =20 mA) |, =>0.63 mcd
Minimum Lead Length 1~ Rise Time t 100 50 ns
Y . Fall Time t 100 50 ns
.05” Lead Spacing Capacitance (Vg =0V, Co 12 45 pF
f=1 MHz)
Luminous Intensi .
DESCRIPTION Y Matching  Test
Th 112 h forl ith Type Min Max Unit Factor** Condition
he LD- as a colorless case wit LD 11225 63 125  med <2 20 mA
triangular, luminous area and diffuser LD 112:2t 63 1.25 med <4 20 mA
layer. Two chips (GaP-green and TSN- LD 112-3s 1.0 2.0 med <2 20 mA
red) allow use as optical indicator with LD 112:3t 1.0 2.0 med <4 20 mA
two functions. LD 112-4s 16 — med <2 20 mA
LD 1124t 16 — med <4 20 mA

Because of its very low current
consumption and hence low inherent
heating as well as high vibration
resistance and long service life, this
LED is suitable for applications where
signal lamps are not or only
inadequately useful. Moreover, the
LED can be driven by TTL ICs.

* The ratings indicated for the forward current I or the surge current igg
respectively, are maximum ratings of the component. If both chips are
operated simultaneously, the sum of the forward current ratings is not
allowed to exceed the indicated maximum value.

**l, max is the ratio of intensity of both chips to each other and

I, min determines the luminous intensity factor (s or t).

Specifications subject to change without notice.
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HANDING CAPABILITY I =f(r) LUMINOUS INTENSITY
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litronix

A Siemens Company

Accessories

Part Number Description Color Features
004-9002 Black Fits GL-4850, 4950; LD-41, 50, 52, 56,
Mounting Clip & Collar for T-1% LED’s 57, 0L-30; RL-20, 21, 2000, 4403, 4850,
004-9003 Clear | 5054, RLC-200, 201; YL-4550, 4850
00490041 Mounting Clip & Collar for Low Profile LED's 2% | Fits RL-2 Seri
ountin ollar ofile -2 Series

004.9005 nting p or Low rroti S Clear 1ts I
Fits GL-211, 4484, OL-31; RL-209,

004-9011 Mounting Clip for T-1LED’s Black 4480, 4484; RLC-210, 410; YL-212,
4484

0049915 | Mounting Clip & Collar for T-1LED" Clea | it LD-30, 32, 36, 37 Seri

u r - B

004.9016 ounting Clip ollar for s Black its , 32, 36, eries
Designed to allow right angle mount-

004-9019 Right Angle Mounting Part Black ing of lamps to PC Boards and other
surfaces
This highly polished reflector greatly

004-9020 Reflector Polished increases lighted area and enhances

overall brightness of low profile and
T-1% LED’s
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OPTO-COUPLERS

Current i
Package Transfer Ratio Isolation
and fﬂ Breakdown
Type Package Outline Part Number Ig=10mA Voltage BVceo Page
CNY17-1 40-80
CNY17-2 63-125
CNY173 700200 4400 I 208
CNY17-4 160-320
1L-1 20 209
1L-5 50 2500 30 213
IL-12 10 1000 20 215
1L-74 12.5 1500 217
1L-201 75-150
1L-202 125-250 5000 30 221
1L-203 225-450
1L-501 20 30
1L-505 50 5000 223
1L-612 10 20
6Pl
N SFH600-0 2080
Single SFH600-1 63-125 225
g:a?nel SFH600-2 100-200 2800
oto-
transistor SFH600-3 160-320
Output 70
SFH601-1 40-80
SFH601-2 63-125
SFH601-3 100-200 5300 229
SFH601-4 160-320
4N27 o 1500 233
4N28 500 30
4N35 3550
4N36 100 2500 235
4N37 1500
1LA-30 30
ERIN ILA55 1500 55 =7
Single ILCA-2-30 30
Channel ILCA-2-55 100 2500 55 239
Photo- 1L-630 30
transistor T 5000 55 241
Darlington
Output 4N32 500 2500 30 236
4N33 500 1500
6 PIN DIP
AC INPUT H11AA1 20 1500 % 243
6 PIN DIP
Bidirectional 1L-250 50 5000 245
INPUT
TO-72 CNY18-2 16-32
Metal Case CNY18-3 25-560
Single ﬁ] CNY184 4080 500 32 7
CNY18-6 63-125
8.P| N DIP (o)
g':gr’; " d 1L-100 75 |Propogation 2500 _ 249
High Speed g 1L-101 200 | Delay Time (ns) 1500 253
ILCT-6 20 1500 30 255
8 PIN DIP 1LD-1 20 2500 209
Two Channel ILD-74 125 1500 20 217
1LD-506 20 5000 30 258
16 PIN DIP 1LQ-1 20 2500 30 209
Four Channel iLQ-74 125 1500 20 217
Miniature Reflective Sensor.
3 Lead SFH900 IR emitter and phototransistor collector 261
:Lacsilacge in side by side configuration.
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litronix

A Siemens Company

CNY 17 SERIES

SINGLE CHANNEL
PHOTOTRANSISTOR OPTO-ISOLATOR

FEATURES
e 4400 Volt Breakdown Voltage
e High Current Transfer Ratio, 4 Groups
CNY 17-1, 40 to 80%
CNY 17-2, 63 to 125%
CNY 17-3, 100 to 200%
CNY 1744, 160 to 320%
e Long Term Stability

o Industry Standard Dual-in-Line
DESCRIPTION

The CNY 17 is an optically coupled pair
employing a gallium arsenide infrared LED
and a silicon NPN phototransistor. Signal
information, including a DC level, can be
transmitted by the device while maintaining
a high degree of electrical isolation between
input and output. The CNY 17 can be used
to replace relays and transformers in many
digital interface applications, as well as
analog applications such as CRT modula-
tion.

Package Dimensions in Inches (mm)

343 3% ;
[*—ien s =i >
Y
13838
-1 : v \
02(.75), 014 (0; § Twae
iR ge i
e .
—-i . _! § |
Frame ) i
5 286165)
B CE 2480683 A Kia)
ré'! m ré\ - Fame 03 e
082 | 1. Anode
2. Cathode
3. Not Connected
° 4. Emitter
L g 5. Collector
1 3 6. Base
A K
Maximum Ratings
Emitter (GaAs infrared emitting diode)
Reverse voltage Vr 6 '
Forward current Is 60 mA
Surge current (t < 10 us) irs 15 A
Power dissipation Piot 100 mw
Detector (Si phototransistor)
Collector-emitter reverse voltage Veeo 70 v
Emitter-base reverse voltage Veso 7 v
Collector current Ic 50 mA
Collector current (t<1ms) Icsm 100 mA
Power dissipation Prot 150 mwW
Coupler
Storage temperature Toar -40to +150 T
Operating temperature Tamb -40 to +100 c
Junction temperature T 100 c
Soldering temperature in a 2 mm distance
from the case bottom ({ < 3 s) 7 260 c
Isolation voltage Vi 4400 v
{between emitter and detector referred to
standard climate 23/50 DIN 50014;
leakage path, DIN 57883, 6.80 8.2 MIN. mm
air path, VDE 0883, 6.80 7.6 MIN. mm

Tracking resistance: Group Ill (KC 2 600 in accordance with VDE 110 § 6, table 3 and
DIN 53 480/VDE 0330, part 1.

Isolation voltage @ V;, = 500 V Ris 10" []

Characteristics (7, = 25°C)

Emitter (GaAs infrared emitting diode)

Forward voltage (/s = 60 mA) Ve 1.26 (< 1.66) v

Breakdown voltage (/g = 100 uA) Ver 30 (>6) \

Reverse current (Vg = 3V) I 0.01 (< 10) nA

Capacitance (Vg = O V: f = 1 MHz) Co 40 pF

Thermal Resistance Rthjamb 1750 Kw

Detector (Si phototransistor)

Capacitance (Vg = OV; f = 1 MHz) Cece 6.8 pF
Ces | 85 oF
Ces n oF

Thermal Resistance RthJamb 500 Kw

Coupler

Collector-emitter saturation voltage

(IF = 10 mA; Ic = 2.5 mA) Vegsm | 25(<.4) v

Coupling capacitance Cx .30 pF

The couplers are grouped in accordance with their current ratio ;‘? at lg = 10 mA and
Vce = 5 V and marked by Roman numerals. F

Specifications subject to change.

Group CNY 171 CNY 17-2 CNY 17-3 CNY 17-4

%L 4010 80 6310125 10010200 | 16010320 |%
Collector-emitter

leakage current

(Vee =10V) Icgo | 2 (<50) 2(<50) 5 (<100) 5(<100) nA
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Linear operation (without saturation)

G R=T59
— Ve =5V
— I~
v
0

Load resistance R. 75 Q
Delay time ta 3,0 (£5,6) us
Rise time t, 2,0 (£4,0) us
Storage time t, 23 (=41) us
Fall time t 2,0 (£35) us
Cut-off frequency fq 250 kHz

Switching operation (with saturation)

TTL level observed

Ir =10mA

Ve =5V

Tampb = 25°C
+5V

L e Ve=sv but no TTL switching times 2762
—
v or 2TTL inputs m
with pull-up resistor
o—C 33— L— o of 27k
Group 1 2and 3 4
I-=20mA Ir=10 mA I.=5mA
Delay time ty 3,0 (£5,5) 4,2 (<8,0) 6,0 (£10,5) | us
Rise time t, 2,0 (£4,0) 30(<£6,0) |46 (<80 us
Storage time tg 18 (<£34) 23 (£39) 25 (£43) us
Fall time t 11 (£20) 14 (£24) 15 (£26) us
VCE sat 0,25 (§014) \
Minimum current Current transfer
transfer ratio as a function ratio as a function Current transfer ratio as a
of diode current of diode current function of diode current
( Tems =25 °C, Vee =5V) (Tams = —26 °C, Vee =5 V) (Tamp =0°C; Vee =5V)
%%=/(1,) %%d(h) % -If=f(ls)
300 I 108 103 =
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1 200 ¢ A n
2 3 2 % 3
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15 ]
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100 : S A S1~A
Al A A 7
4
afll: P /\/
A 2 z Y
> 1 q /]
A / /
0= 10 10
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Current transfer
ratio as a function
of diode current
(Tems = =25 °C, Vee=5V)
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Current transfer ratio as
a function of temperature
(Ie=10mA, vce =5V)
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Forward voltage

Current transfer ratio as a

function of diode current
(Tums =50°C; Vee =5V)
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Transistor characteristics
(Current gain B=550)
(Taums =26 °C; I, =0)
Te=f(Vee)
mA
30
Ic
Ig=40 A7
Lt
. s
I?- 30 A4
L
Ig= 20pA
111
10
1
Ig= 10pA
1T
é‘ L A
Jg= 2uAd
0 11T
0 5 10 3%
—Vce
Collector-emitter

off-state current

Current transfer
ratio as a function
of diode current
(T =75 °C; Vee=5V)
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Saturation voltage as a
function of collector current

and modulation depth for CNY17-1

(Tamb =25°C)
V Veessr=f(Ic)
10

09
VeEsat
08

07

05
04
03
02
01

I~

100 5 10 5

—l

102mA

CNY17-4

(Teme =25°C)
V Veeaar =/ (Ic)
10

Veew
08

07
08

05
" /
o /

Tg=2xIo v

02 oA 1= x1c
01 I

L

_.[c

Ir=Ic

0
100 5 10 102mA

Permissible pulse load
(D =Parameter; T,y =25°C)

Ie=f(r)
L=<
T T T
11 of
I; 0-1 I
P&
E 00051
NN 001 |
L L]
Kol H
=
k2
0
107 =
DO HIE
,
o‘b l l
10 10° 107 107 10" 10° 10's

—T

(Tams =25°C)
VVeesa=£(Ic)
10
09
Veesat
08
07
(3
05
Sk
o" Ly
" ARl
N ISP PRW
02
01
0
100 5 10 5 102mA
—
Permissible loss
transistor and diode
o P=f (e
200
P
150
Transistor
100
N
Diode
50
N
0
0 ] 50 7% %00 °C
——* Tamb
Diode capacitance
(Tumy =25°C: f=1MHz)
C=f(va)
pF
50
¢
I “ =
N
K]
— 4+ N
0
0
0 2 o] \]
] 0 '3 o

Handling same except for CNY17-2

CNY17-3
{ Tamp =25°C)
V Veewe =f(Ic)

10
il
Veesat 09 Te = I 1]
08
/
w /
05
04 A
03 T = 2x o ||
02 -_4[:"3)'(’1({,
01
°1o° 5 0 5 10%mA
—r
Permissible loss diode
mA Jr=f(Tums)
120
Ie
90
60
N,
N
30
N
N
0
0 25 50 s 100 °C
" Tamo
Transistor capacitances
(Tamo =25°C; f=1MHz)
C=f(v)
N
e S 1 O A
[ o TN T 1T
oLk I I T
e LT
B I |I!!u| Il
oL TR il
w LTI FN) NI LTS
oL TN
o LI T [ A
Rl
Il
2
0

208




itroni IL-1 SINGLE CHANNEL
litronix ILD-1 DUAL CHANNEL
ILQ-1 QUAD CHANNEL

PHOTOTRANSISTOR
OPTO-ISOLATOR

Package Dimensions in Inches (mm)

L1

FEATURES

® 7400 Series T2L Compatible

2500 Volt Breakdown Voltage

0.5 pF Coupling Capacitance

Industry Standard Dual-In-Line Package
Single Channel, Dual, and Quad
Configurations

® Underwriters Lab Approval #E52744

DESCRIPTION
780

IL-1is an optically coupled pair em- 198)
ploying a Gallium Arsenide infrared LED Y
and a silicon NPN phototransistor. Signal jnlulolalololalin]
information, including a DC level, can be o
transmitted by the device while maintain- (o
ing a high degree of electrical isolation T T s
between input and output. The IL-1 RCREEEREE R

is especially designed for driving medium-
speed logic, where it may be used to
eliminate troublesome ground loop and
noise problems. It can also be used to
replace relays and transformers in many
digital interface applications, as well as %
analog applications such as CRT modula- [
tion. The ILD-1 offers two isolated
channels in a single DIP package while
the ILQ-1 provides four isolated channels
per package.

iLe-1

040

130

Specifications subject to change without notice.




MAXIMUM RATINGS

Gallium Arsenide LED (each channel)
Power Dissipation @ 25°C

L 200 mW

L 150 mW

L 150 mW
Derate Linearly from 25°C

I AP 2.6 mW/°C

0 1.33 mW/°C

o 1.33 mW/°C
Continuous Forward Current

T 100 mA

L 100 mA

0 100 mA

Detector Silicon Phototransistor (each channel)
Power Dissipation @ 25°C

L 200 mW

L 150 mW

0 150 mW
Derate Linearly from 25°C

I 2.6 mwW/°C

2 P 2.0mw/°C

L0 2.0mwW/°C
Collector-Emitter Breakdown Voltage. . . . ... ... .ttt iiiiinnennn 30V
Emitter-Collector Breakdown Voltage. . . . . ... .. ittt ittt ettt et i et e enn 7V
Collector-Base Breakdown Voltage (IL-1) . . . . . ..o vttt ittt ittt et eeieee e 70V

Package

Total Package Dissipation at 25°C Ambient (LED Plus Detector)

L 250 mW

ILD-T e e e e et e 400 mW

0 500 mW
Derate Linearly from 25°C

I PP 3.3mw/°C

I 5.33 mW/°C

I T 6.67 mW/°C
StOrage TEeMPEIAtUre . . . v v vt ettt et e e et et e e et e et e e -55°C to +150°C
Operating TeMPerature. . . . . o v vt ettt e et e e e et eeeenenn -55°C to +100°C
Lead Soldering TiMe @ 260°C . . . . . . vttt et et et e e e e e e e e e 10 sec
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ELECTRICAL CHARACTERISTICS P

Parameter Min
Gallium Arsenide LED

Forward Voltage

Reverse Current

Capacitance

Phototransistor Detector
BVceo
lceo
Collector-Emitter Capacitance
BVeco

30

Coupled Characteristics
DC Current Transfer Ratio
VsaT
Capacitance, Input to Output
Breakdown Voltage
Resistance, Input to Output

0.2

2500

Propagation Delay

b on
tp oFF

ER CHANNEL (at 25°C Ambient)

Typ Max Units Test Conditions
1.3 1.5 \Y lg =60 mA
0.1 10 HA Vg =3.0V
100 pF Vg =0
50 \% lc =1mA
5.0 50 nA Vce =10V, I =0
20 pF Vee =0
10 \ lg =100 A
0.35 lg =10mA, Ve =10V
0.25 0.5 v lc =1.6 mA, I =16 mA
0.5 pF
\ D.C.
100 GQ
6.0 Mus RL = 2.4KQ2, VCE =5V
25 us Ig =16 mA

TYPICAL OPTOELECTRONIC CHARACTERISTIC

CURVES FOR EACH CHANNEL

FIGURE 1. RELATIVE

FIGURE 2. DARK

OUTPUT VS CURRENT VS FIGURE 3. TRANSFER
TEMPERATURE TEMPERATURE CHARACTERISTICS
12 _ 105 g
= Y =
. — 2 10 Y E /
g " ) / &
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£ 08 [ / 3 4
2 1 £ 5 /
5 g oo A 2 4
s °° v E ! 3 10 /
: ¢ o0 5 /
< 04
E E 1o q g ® ¢
o 10712 8
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CASE TEMPERATURE CASE TEMPERATURE (*C) LED INPUT CURRENT (mA)
FIGURE 4. DETECTOR FIGURE 5. SWITCHING
OUTPUT TIME VS COLLECTOR
CHARACTERISTICS CURRENT
g A Ig = 20 mA 1 1 T
S . % | _ 1 -vee=10v
g Ig=15mA § 12
] — ¥ 0 R = 1K
3 =
= Ip=10mA o 8
2 Ig=5mA g,
2 2 H N R = 1002
g [ [ ;
° o oL i
o 5 10 15 20 25 30

COLLECTOR VOLTAGE - Vg (V)

o 2 4 6 8 10 12

COLLECTOR CURRENT — I (mA)

211




PIN CONFIGURATIONS

I
(TOP VIEW)
PIN NO.  FUNCTION
1 6 1 ANODE
2 CATHODE
) 5 3 NC
Q a EMITTER
5 COLLECTOR
3 4 6 BASE
LED CHIP ON PIN 2
PT CHIP ON PIN 5
ILD-1
LN
(TOP VIEW)
. 8 PIN NO.  FUNCTION
N 1 ANODE
) , 2 CATHODE
3 CATHODE
4 ANODE
3 6 5 EMITTER
2 6 COLLECTOR
7 COLLECTOR
4 5 8 EMITTER
LED CHIPS ON PINS 2 AND 3
PT CHIPS ON PINS 6 AND 7
ILa-1

OCONOOHE WN =

CATHODE
CATHODE
3 14 ANODE
% N K: ANODE
4 13
5 12 EMITTER
} QK: 10 COLLECTOR
1 COLLECTOR
6 " 12 EMITTER
13 EMITTER

CATHODE
7 10 14 COLLECTOR
Q 15 COLLECTOR
16 EMITTER
8 9

(TOP VIEW)
CATHODE
LED CHIPS ON PINS 2, 3, 6, 7

1 16
; N K’: PINNO. FUNCTION
. s ANODE
ANODE
PT CHIPS ON PINS 10, 11, 14, 15

212




litronix

A Siemens Company

IL-5

PHOTOTRANSISTOR
OPTO-ISOLATOR

FEATURES

® 2500 Volt Breakdown Voltage
® 70% Typical Transfer Ratio

® Industry Standard Dual-In-Line
® 0.5 pF Coupling Capacitance

® Underwriters Lab Approval #E52744

DESCRIPTION

IL-5 is an optically coupled pair
employing a Gallium Arsenide infrared
LED and a silicon NPN phototransistor.
Signal information, inlcuding a DC
level, can be transmitted by the device
while maintaining a high degree of
electrical isolation between input and
output. The IL-5 can be used to
replace relays and transformers in many
digital interface applications, as well as
analog applications such as CRT
modulation.

Package Dimensions in Inches (mm)

340

(8.64)
(9.14) PIN NO.
360 1 ANODE
3 P CATHODE
] 2 NC
EMITTER
COLLECTOR
AS
l 130
330
@8
150
(762)
% 030 302
008 (7 6
(406) T el e o
(508) (305) 1
020 012
Maximum Ratings
Gallium Arsenide LED o
Power Dissipation@®25C . .. .............. 200 mW
Derate Linearly from25°C. . . .. ......... 2.6 MW/ C
Continuous Forward Current . 100 mA
Peak Inverse Voltage. . . . .. ................ 30V

Detector (Silicon Phototransistor)
Power Dissipation @ 25°C ... .............
Derate Linearly From 25°C . .. ..........
Collector-Emitter Breakdown Voitage (BVCEO)
Emitter-Collector Breakdown Voltage (BVgco)-
Collector-Base Breakdown Voltage (BVcgo). . . . . . . .

Package
Total Package Dissipation at 25°C Ambient
(LEDPlusDetector). . . . . ................
Derate Linearly From 25°C
Storage Temperature . . . . . .
Operating Temperature. . . . .

....... - 55 to +150°C
....... -55 to +100°C

Lead Soldering Time@260°C. . . .. ........... 10 sec
Electrical Characteristics (at 25°C Ambient)
Parameter Min Typ Max Unit Condition
Gallium Arsenide LED
Forward Voltage . ... 13 15 V Ig=60mA
Reverse Current . . 410 wA V=30V
Capacitance . .. .... 100 pF VR=0
Phototransistor Detector
HEE. v oeeeeen s 450 Vce=5.0V
Ic = 100 uA
BVCEQ -« o« v o - 30 50 vV ic=1mA
BVECO: « -+ v v« - 7 10 V. 1g=100uA
lceoldark) . ...... 5 50 nA Vceg=10V
1g=0
Collector-Emitter
Capacitance . . . . . . 2 pF Vce=0
Coupled Characteristics
DC Current Transfer 05 0.70 Ig=10mA,
Vcg=10V
Collector-Emitter Saturation
Voltage VCE(sat) 0.26 0.5V Ig =16 mA
Ic = 1.6 mA
Capacitance, Input
to Output . . .. . 5 pF
Breakdown Voitage . . . 2,500 v D.C.
Resistance, Input
toOutput . ...... 100 G
Output Rise and Fall
Times. . ........ 2 us lg=10mA
Vee=10V

Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

FIS}%I:E} RELATIVE FIGURE 2. DARK
[o] Vs CURRENT VS
TEMPERATURE TEMPERATURE
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litronix

A Siemens Company

IL-12

PHOTOTRANSISTOR
OPTO-ISOLATOR

FEATURES

1000 Volt Breakdown Voltage

10% Minimum Current Transfer Ratio
2 pF max. Coupling Capacitance
Standard Dual-In-Line Package
Replacement For TIL-112
Underwriters Lab Approval #E52744

DESCRIPTION

IL-12 is an optically coupled pair
employing a Gallium Arsenide infrared
LED and a silicon NPN phototransistor.
Signal information, including a DC
level, can be transmitted by the device
while maintaining a high degree of
electrical isolation between input and
output. The 1L-12 can be used to
replace relays and transformers in many
digital interface applications, as well

as analog applications such as CRT
modulation.

Package Dimensions in Inches (mm)

(8.64)

ANODE
CATHODE
NC

EMITTER
COLLECTOR
BASE

o 300
- 406) e Zo:u‘”" e
)

(508 (305)
020 012

Maximum Ratings

Gallium Arsenide LED
Power Dissipation @ 25°C
Derate Linearly from 25°C

Continuous Forward Current . . . . .. ... ... ... 100 mA
Peak Inverse Voltage . . . .. ... ............. 3.0v
Detector (Silicon Phototransistor)
Power Dissipationat25°C . . . . ... .......... 200 mW
Derate Linearly from25°C . . ... ......... 2.6 mW/°C
Collector-Emitter Breakdown Voltage (BVcgo) . . . . . . 30v
Emitter-Collector Breakdown Voltage (BVgco) . . . . . . . IAY
Collector-Base Breakdown Voltage (BVcgpo) . . . . . . . . 0V
Package
Total Package Dissipation at 25°C Ambient
(LED Plus Detector) . . ... ............... 250 mW
Derate Linearly From 25°C ... ... ....... 3.3mw/rC
Storage Temperature . . . . .. ........ -55°C to +150°C
Operating Temperature . -55°C to +100°C
Lead Soldering Time ® 260°C . . . . .. .......... 10 sec
Electrical Characteristics (at 25°C Ambient) Test
Parameter Min Typ Max Unit Condition
Gallium Arsenide LED
Forward Voltage . . . 1.5 \% Ig =10 mA
Reverse Current . . . . 100uA VR = 3.0V
Capacitance . ... .. 100 pF VR=0
Phototransistor Detector
HEg . ... .. 50 Vcg =5.0V
Ic =100 uA
BVceo - .- 20 60 vV Igc=1mA
BVeco - - . 4 10 VvV Ig=100uA
Icgo (dark) . ... .. 5 250 nA Vcg=5V
Collector-Emitter
Capacitance . . . . 2 pPF Vceg=0
Output Rise and Fall
Times . . . ..... 2 us IF=10mA
Vcg =10V
Coupled Characteristics
DC Current Transfer Ig =10 mA
Ratio . .. ..... .10 .20 Vce =5V
R_ =100 Q
Vce (SAT) 0.3 05 V, lc=2mA
Ig = 50 mA
Capacitance, Input to
Output . .. ... 2 pF
Breakdown Voltage . . 1000 \" D.C.
Resistance Input to
Output .. . ... 100 GQ

Specifications subject to change without notice.

215




TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

FIGURE 1. RELATIVE
OUTPUT VS
TEMPERATURE
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litronix

A Siemens Company

IL-74 SINGLE CHANNEL
ILD-74 DUAL CHANNEL
ILQ-74 QUAD CHANNEL

PHOTOTRANSISTOR
OPTO-ISOLATOR

FEATURES

7400 series T2L compatible

1500 volt breakdown voltage

35% typical transfer ratio

0.5 pF coupling capacitance

Industry standard dual-in-line package
Single channel, dual, and quad
configurations

® Underwriters Lab Approval #£52744
DESCRIPTION

1L-74 is an optically coupled pair employ-
ing a Gallium Arsenide infrared LED and
a silicon NPN phototransistor. Signal in-
formation, including a DC level, can be
transmitted by the device while maintain-
ing a high degree of electrical isolation
between input and output. The IL-74 is
especially designed for driving medium-
speed logic, where it may be used to
eliminate troublesome ground loop and
noise problems. It can also be used to
replace relays and transformers in many
digital interface applications, as well as
analog applications such as CRT modula-
tion. The ILD-74 offers two isolated
channels in a single DIP package while the
1LQ-74 provides four isolated channels
per package.

Package Dimensions in Inches (mm)
iL-74

ILD-74
380
19.65)
110,161
0
MM AMm
Zfﬂ o
€10
(660)
%
w @ Bl LT
e 130
nms @30
iy 3
150

e (122) 020

“’333’ 01 32)+{|[( = T (508
052 (762)
P o

100

@ SH)LM\JL

Tvp (.305)
012

1LQ-74

780
(198)

(203)
800

o

¥
210
610
(660)
260

ammwmmmm

040

(.02
wan
050 130
_aw
381

T
280

71 04
®39) (122

\HEQE
30 (132 ;
052 1yp
00
.H.&l v 008

(3508) (203
020 (305)

Specifications subject to change without notice.
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MAXIMUM RATINGS

Gallium Arsenide LED (each channel)

Power Dissipation @ 25°C . . . ...t i e 150 mwW
Derate Linearly from 25°C . .. . ..t ii it 1.33 mW/°C
Continuous Forward Current. . . . .. .. ittt e et e e e e e 100 mA
Peak Inverse Voltage . . .. .. ... ittt e e e e e e e e 3.0V
Detector-Silicon Phototransistor (each channel)
Power Dissipation @ 25°C . . . .. ..t 150 mwW
Derate Linearly from 25°C . . ...t 2.0 mW/°C
Collector-Emitter Breakdown Voltage (BVcegp) « .. oo i i i i 20V
Package
Total Package Dissipation at 26°C Ambient (LED Plus Detector)
1 200 mW
LLD-74 e e 400 mW
L 74 e e e e 500 mW
Derate Linearly From 25°C
P 3.3mw/°C
LD 74 ottt 5.33 mW/°C
ILQ: 74 6.67 mw/°C
SEOrage TEMPEIAtUre . . .. oo oo oottt e e et e e e e e -55°C to +150°C
Operating TempPerature. . . . . . v i v vttt et e e et e e e e e -55°C to +100°C
Lead Soldering Time @ 260°C . .. ...ttt itie e it e 10 sec

ELECTRICAL CHARACTERISTICS PER CHANNEL (at 25°C Ambient)

Parameter Min Typ Max Units Test Conditions
Gallium Arsenide LED
Forward Voltage 1.3 \ lg =100 mA
Reverse Current 0.1 MA Vg =3.0vV
Capacitance 100 pF Vg =0
Phototransistor Detector
BVCEO 20 50 \% 'C =1mA
lceo 5.0 500 nA Vee =5V, I =0
Collector-Emitter Capacitance 2.0 pF Vce =0
Coupled Characteristics
DC Current Transfer Ratio 0.125 0.35 lg =16 mA, Vee =5V
VSAT 0.3 0.5 \ IC =2mA, IF =16 mA
Capacitance, Input to Output 0.5 pF
Breakdown Voltage 1500 VvDC
Resistance, Input to Output 100 G2
Propagation Delay
toon 6.0 MS RL = 24KQ, VCE =5V
b oFF 25 us lg =16 mA

Specifications subject to change without notice.
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TYPICAL OPTOELECTRONIC CHARACTERISTIC
CURVES FOR EACH CHANNEL

FIGURE 1. RELATIVE

FIGURE 2. DARK

OUTPUT VS CURRENT VS
TEMPERATURE TEMPERATURE
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PIN CONFIGURATIONS

IL-74
(TOP VIEW)
PIN NO.  FUNCTION
! 6 1 ANODE
2 CATHODE
2 5 3 NC
E a4 EMITTER
5 COLLECTOR
3 4 6 BASE
LED CHIP ON PIN 2
PT CHIP ON PIN 5
ILD-74

(TOP VIEW)

PIN NO. FUNCTION

8
i ANODE
2 7 CATHODE
CATHODE
4 5

ANODE
EMITTER
LED CHIPS ON PINS 2 AND 3
PT CHIPS ON PINS 6 AND 7

COLLECTOR
COLLECTOR
EMITTER

ONOODWN =

ILQ-74

-

OCOONOUHWN-=

CATHODE
CATHODE
3 14 ANODE
% N < ANODE
4 13
5 12 EMITTER
} N |< 10 COLLECTOR
1 COLLECTOR
6 " 12 EMITTER
13 EMITTER

CATHODE
7 10 14 COLLECTOR
N 15 COLLECTOR
16 EMITTER
8 9

(TOP VIEW)
CATHODE
LED CHIPS ON PINS 2, 3, 6, 7

16
} 2 PIN NO.  FUNCTION
) 5 ANODE
ANODE
PT CHIPS ON PINS 10, 11, 14, 15
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litronix IL-201, IL-202, IL-203
e Semee PHOTOTRANSISTOR
OPTO-ISOLATOR

Package Dimensions in Inches (mm)

340
864)

Al (e
i e o |, o
=3 (47

w PIN NO.
830 1 ANODE
ao 2 CATHODE
3 N/C
4 EMITTER
5 COLLECTOR
6 BASE
Maximum Ratings
Gallium Arsenide LED
Power Dissipation ®25°C. . . ... ............ 200 mW
Derate Linearly from 26°C . ... ........... 2.6 mW/°C
Continuous Forward Current . . .. .. ......... 100 mA
Peak Inverse Voltage . . . .. ................. 6.0V
Detector (Silicon Phototransistor)
Power Dissipation @25°C. . . ... ............
Derate Linearly From25°C . . .. ........... 2.6 mw/°

Collector-Emitter Breakdown Voltage (BVceo) . . . . . . .
Emitter-Collector Breakdown Voltage (BVgcg) - . - . . . .
Collector-Base Breakdown Voltage (BVcgo) . . . . . . ...

Package
Total Package Dissipation at 25°C Ambient
(LEDPlusDetector) . . .. ................. 250 mW
Derate Linearly From26°C . . . . ... ........ 3.3mw/°C
FEATURES Storage Temperature . . . . . ... ......... -55 to +150°C
Operating Temperature. . . . .. .......... -55 to +100°C
¢ 5000 Volt Breakdown Voltage Lead Soldering Time @260°C. . . .. ............ 10 sec
® High Current-Transfer-Ratio (75%-450%) Electrical Characteristics (0°C — 70°C unless otherwise specified)
o Tost
® Long Term Stability Parameter Min  Typ Max Unit Condition
. Gallium Arsenide LED
L] -In-
Industry Standard Dual-In-Line Forward Voltage V¢ 12 15 V lp=20ma
. - : Forward Voltage Vg 10 12 V dg=1mA
1 mA Current-Transfer-Ratio Guarantee Reverse Current 1y 001 10 A VR=6V
® Underwriters Lab Approval #E52744 Ta=25°C
Breakdo' Voltage Vg 6 20 V Ig=10sA
Phototransistor Detector
Heg 100 200 Ve =8V,
Ic = 100 uA
BVceo 30 50 V olc=1mA
DESCRIPTION BVeco 710 vV lc=100uA
BVceo 70 9% vV ic =100 uA
1L-201, IL-202, IL-203 are optically ce0 5% NA e e
coupled pairs employing a Gallium Arse- . Coupled Characteristics
. . Y Base Current
nide infrared LED and a silicon NPN Transfor Ratio 015 % 1p=10mA
phototransistor. Signal information, (BTR) Vee =10V
. . . VCE (sat) 04 V 1g=10mA
including a DC level, can be transmitted by Ic=2mA
. . . P . DC Current Transfer Ratio (CTR)
the device wrnle n.\amtalnmg a 'hlgh degree 1201 78 100 180 % Ip-10mA
of electrical isolation between input and 1L-202 125 200 250 % Vcg=10V
1L-203 226 300 450 %
output. The “—'201: | L'202: 1L-203 can be DC Current Transfer Ratio (CTR)
1L-201 10 % lg=1mA
Psed to re;‘)t.ace relays and tra(\sfo.rmers 202 30 % Veo10V
in many digital interface applications, as 1L-203 50 %
N . Input to Output
well as analog applications such as CRT lsolation voltage 5000 v e
modulation. Specifications subject to change without notice.
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litronix

A Siemens Company

IL-501, IL-505, IL-512

OPTO-ISOLATOR
Package Dimensions in Inches (mm)
PIN NO.
1 ANODE/CATHODE
2 CATHODE/ANODE
3 N/C
4 EMITTER
5 COLLECTOR
6 BASE
i 130
2.03 3.30)
080 L G5
3309
ﬁ oaaL I 020 (31'2:))
©.38) (4 59) T (508
830 m4 l" § (762)
052 100 030
016 .008 :
LOG)’“' (2Ws:) @’”" P .
(.508) (:305) 1
020 012
FEATURES
® 5000 Volt Breakdown Voltage Maximum Ratings
® |L-501 — 35% Typical CTR Gallium Arsenide LED
Pawer Dissipation @ 25°C .................... 200 mW
® L. - 709
IL-505 — 70% Typical CTR Derate Linearly from25°C ................... 2.6 mW/°C
® |L-512 — 20% Typical CTR Continuous Forward Current ................... 100 mA
® Standard Dual-In-Line Package 5 Peak Invserse Vol:‘age ............................ 3.0V
etector (Silicon Phototransistor)
® Underwriters Lab Approval #E52744 Power Dissipation @ 25°C .................... 200 mW
Derate Linearly from25°C ................... 2.6 mW/°C
Collector-Emitter Breakdown Voltage
(BVGEQ) + vt v veemeteee et 30V
DESCRIPTION Emitter-Collector Breakdown Voltage
The IL-501/505/512 is an optically (BVEGO) vt v vveteteii it 7V
coupled pair employing a gallium Collector-Base Breakdown Voltage
arsenide infrared LED and a silicon (=37 T 70V
NPN phototransistor. Signal Package ) . i
information, including a DC level, can Total Package Dissipation @ 25°C Ambient
be transmitted by the device while (LED Plus Detector) SSAERRLEECERELERRLRRE 250 m:N
maintaining a high degree of electrical Derate Linearly from25°C ................... 33 mW/°C
isolation between input and output. 2torag.e Te;nperature .................. —:g :o +:gg°g
They can be used to replace relays perat":g emperature ................ 10+ i
and transformers in many digital Lead Soldering Time @ 260°C ................... sec
interface applications, as well as
ra':‘:c:°lga$gﬁ"°at'°"s such as CRT Specifications subject to change without notice.
ulation.
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Electrical Characteristics (@ 25°C Ambient)

Test
Parameter Min Typ Max Unit Condition
Gallium Arsenide LED
Forward Voltage
1L-501/505 — 13 15 V [g=60mA
IL-512 — 12 15 V Ig=10mA
Reverse Current
1L-501/505 — 01 10 gzA Vg=30V
IL-512 — 1.0 100 pA VR=30V
Capacitance — 100 — ©pF Vzg=0V
Phototransistor Detector
HFE
I1L-501/505 — 450 — — Ic=100,A
1L-612 50 — — — V=50V
BVceo
I1L-501/505 30 50 — V lg=1mA
IL-512 20 60 — V Ic=1mA
BVeco
1L-5601/505 7 10 — V Ig=1004A
IL-512 4 10 — V  lg=100 zA
Iceo (Dark)
1L-501/505 — 5 50 nA Vge=10V
IL512 — 50 250 nA Vge=5V
Capacitance
Collector-Emitter — 2 — pF V=0V
Output Rise and lp=10 mA
Fall Times - 2 = s oy =10V
Coupled Characteristics
Collector-Emitter Saturation
Voltage Vcgsay
IL-501/505 — 03 05 v lr=16mA
lc=1.6 mA
IL-512 — 03 05 V Ig=50mA
Ic=24A
DC Current Transfer Ratio
IL-501 02 035 — — !k=10mA
VCE = 10 V
IL505 05 070 — — lF=10mA
VCE = 10 V
IL512 01 02 — — lk=10mA
Vee=5V
Breakdown Voltage 5000 7000 — VDC t=1 Min
Resistance,
Input-to-Output — 10?2 — @ V=500V
Capacitance,
Input-to-Output — 05 — pF

FIGURE 4. DETECTOR

OUTPUT
CHARACTERISTICS
z " lg= A
E F=20m, ]
o8 [
o Ig=15mA
Z 6 T T
3
3 Ig=10mA
o
]
=5m
5, Ig=5mA
=
: | |
]

0 5 10 15 20

25 30

COLLECTOR VOLTAGE = Vcg (V)

TYPICAL OPTO-ELECTRONIC
CHARACTERISTIC CURVES

RELATIVE OUTPUT CURRENT

3 s
& &

DARK CURRENT — Icgp (AMP)

DETECTOR OUTPUT CURRENT (mA)

SWITCHING TIME (usec)

3 3

1.2

o o =
> ® o

o
>

1
<

&

o
-50 -25 0 26 50

2
-50 -25 0 25 S50

FIGURE 1. RELATIVE
OUTPUT VS
TEMPERATURE

/

4

7% 100
CASE TEMPERATURE

FIGURE 2. DARK
CURRENT VS
TEMPERATURE

%

75 100
CASE TEMPERATURE (°C)

FIGURE 3. TRANSFER
CHARACTERISTICS

/

/

/

7

/|

10 20 30 40 50 60
LED INPUT CURRENT {mA}

FIGURE 5. SWITCHING
TIME VS COLLECTOR
CURRENT

T
—vee=10v

Ry =1K¢

Ry = 1002

[

0 2 4 6 8 10 12
COLLECTOR CURRENT — I¢ (mA)
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litronix SFH 600 SERIES

A Siemens Company
SINGLE CHANNEL
PHOTOTRANSISTOR OPTO-ISOLATOR

Package Dimensions in Inches (mm)
1138 142
@ pass P
@0 (@ 3) (€N}
S 130 122 —7_)_H
335 PRSI NN R — -
165 MAX | l
2) | |
! |
021 (55) , 014 (.35 02 |
018 (45) T‘hﬂ w.5)'ﬂ“¥ 5 i !
1o 2efar | A !
(2.54) .256 ) | >
B C E % I _i
5 SR | (S S
8 4 ae a8
1 ANODE
2 CATHODE Al+)  K(=)
° 3 NOT CONNECTED
4 EMITTER
EIET eI 5 COLLECTOR
1 3 6 BASE
A K
Maximum Ratings
Reverse Voltage (VR) ..........oouiiiiiiiiiiiiiii
Forward Current (Ig) ........

Surge Current (Igg), tp= 10 us

FEATURES Power Dissipation (Pot) ... ...
. i (Silicon P
® High Quality Premium Device CONECION-EMItter VOIAGE (CGEQ) - -« -+« <« -+ - vrevreeranrneeaneenanns 70V
. Emitter-Base Reverse Voltage (VEBQ) « -+« ovvvrerinnrinneiinaenns 7v
L4 Long Term Stabillty Collector Current (Ig) . . .......vvvvnnn .. 50mA
. Collector Current (Icg), t=1ms . . . 100 mA
® High Current Transfer Ratio, POWEI DISSIPATION (Pyot) « -+« -+ e v eeeeeneeeeeeeneeesenennaen 150 mw
4 Groups Coupler
" 0, Storage Temperature (Tggop) « -« - vvvveernnerineeriiinenns -5510 +150°C
SFH 600-0, 40 to 80% Ambient Temperature ('I§a,°nrb) . -55t0 +100°C
SFH 600-1, 63 to 125% Junction Temperature (Tj) .. . .. .. 100°C
X o, Soldering Temperature (Ty), 1Min. ...t .. 260°C
SFH 600 2’ 100 to 200% Isolation Test Voltage (1 Min.) (Vg) emitter and di d to
SFH 600-3, 160 to 320% standard climate 23/50 DIN 50014) . ... ..........o.ouoveeeeneonns 2800 V-
Tracking Resistance .. .
AIEPAMN .o
2800 Volt Isolation (1 Minute) Tracking Resistance
Group Il (KC = >600) in accordance with VDE0O110 § 6
Storage Temperature Table 3 and DIN 53480/VDE0303, Part 1
—55to +150°C As to nominal isolation voltage DIN57883 or VDC0883 applies.
Isolation Voltage (Rig) at Vig =500V .. ........ouueienirninieeennn. 10'e
® VCE SAT 0.25 (< 0.4) Volt Climatic Conditions
lg=10 mA, Ic=2.5 mA DIN 40040, Humidity Class F
Flammability
DESCRIPTION DIN57471 or VDEQ471, Part 2, of April 1975 or MIL-202E, Method 11A
The optoelectronic coupler SFH 600 Characteristics (T,m, = 25°C)
comprises a GaAs LED as the emitter Emitter (;iaAs '-ED’V
. . . . Forward Voltage (Vg), Ir =60 mA . 1.25(<1.65)V
W.f'flch 1s optlcally coupled with a Breakdown Voltage (VgR), |g = 100 pA B 30(z6)V
silicon planar phototransistor as the Reverse Current (Ig), VR =3V ....... .. ... 0.01(<10)uA
detector. The component is located in g:pacntla;ce <c'o;,vF.R OV, f=1MHZ ... : 4?( 7‘;
a plastic plug-in case 20 AB DIN 41866. erma (S:Ie::na;ce( th Jamb) ................................... 50
The coupler allows to transfer signals Capacitance, (Veg =5 V, f=1MH2)
. X Cce
between two electrically isolated Cop -
circuits. The potential difference Ces

between the circuits to be coupled is
not allowed to exceed the maximum
permissable insulating voltage.

Specifications subject to change without notice.

225




Characteristics (Continued)

Coupler

Collector-Emitter Saturation Voltage (VG gat)

Ig=10 mA. Ig=2.5mA)
Coupling Capacitance (Ck)

The ped in

are g

P

F

and Vo =5 V and marked by Roman numerals.

0.25(<0.4)V

0.55 pF

!
with their current ratio*,g at lg=10 mA

Group 0 1 2 3
[ 40-80 | 63-125 | 100-200 [ 160-320 | %
IF
Coliector-Emitter
Leakage Current
(Vee=10V) Iceo 2(<35) | 2(<35 | 2(=35 | 5(<70) | nA
Linear i h )
L ReT5Q
= (]
a9
Load Resistance (Ry) 75 Q t
CE
Delay Time (tg) 3.2 (<4.6) us Tamb
Rise Time (t,) 2(=<3) s
Storage Time (t5) 3.0 (<4.0) s
Fali Time (t;) 25(=3.3) s
Cut-off Frequency (fg) 250 kHz
9 ion (with )
+5V
I 1k
5, 2.7kQ
G or 2 TTL inputs
e Bt v L swtening times
Group 0 1and 2 3
lg=20mA [lg=10 mA| Ig=5mA
Switch-On Time (tg;) 3.7 (<5.8) {45(<6.2)| 58(=<8.0) us
“Rise Time (i 25(=4.0) | 3(=42) | 4(=5.5) uS
Switch-Off Time (tayg) 19 (=25) | 21(<27) | 24 (<31) us
Fall Time (fg) 11(<s14) | 12(<15) | 14(<18) us
VCE sat 0.25 (<0.4) v
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Minimum current transfer ratio
as a function of diode current
(Tamp = 26°C, Ve = 5 V)

I
o T =
300
IT:min
200
N3
’
100 +
Prim
7/
d 1
1
"
e
0 |
0" w0° o' 10 mA
- I
Current transter ratio as a
function of diode current (7,,, = 25°C)
I =
,—°=f(l;i Veg=5V
3
%
10
I S
[
1
102 get
5 <
A 1 auil
A 3
1 A
10 = 3HH
5
10° —
10 5 10° 5 10'mA
—

Current transfer ratio as a
function of diode current (7,,, = ~25°C)

%’”’" Veg=5V
%
103
I 5
Iy
1 gyl
102 “ » 1
5 B S 0
1
A H ol
aP% i
1 2
10' 4 3
5
10 5 100 5 10'mA
—I

Current transfer ratio as a
function of diode current (Tamp = 50°C)

:—:gru,) Veg=5V
%
10
£
¢
H
10? i
5
// P e f L
1 1
10' 4 e 241
5
10°
10" 5 10° 5 10'mA
—

Current transfer ratio as a
function of temperature

I
TN (p=10mA VE=5Y)

Current transter rqtio as &

function of diode current (T, = 0°C)
1 =
=run vee=sVY
%
103
_59_ 5
(]
102 el su1l
5 r
IS¢ N NN
A4 o ?
9
2
10' - 3
5
10°
107 5 100 5 10'mA
—l

Current transfer ratio as 8
function of diode current (7w = 76°C)

5_:_,(,‘) Vog=5V
%
103
I S
3
pe
102 ﬂ
Hobd
5 1
1
)
/// N
10" : )it
== 2
5 =
1°
107 5 10° 5 0'mA
—

Transistor characteristics (8 = 560)

lc = AVee)

(Tamb=25°C, Ig =0)

Group 24623

%
‘03
Ic
L
Ir
3 -
2 .
102 an
5 [H g
1
R — 0 75%C
-—.r
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Output characteristics Ic = AV..)

(Tamp=25°C)} Group2&3

Saruration voltage as a functio
of collsctor current and modulation depth

Forward voltage V; = fil,)

Saturation voltage ai a function
of collector current and modulation depth

Collector-emitter off-state current
leeo = AV. D)

(Tamb=25°C. Ig=0)

uA
500 [}
I(ED
[P N 4 T U
0 5 S0 75 10 °C
—eT

‘Saturation voltage as a function
of collector current and modylation depth

for SFH 600~ for SFH 600-2 for, SF
Vee s = A1l Vee o = AUL) Ves i = fUl)
v (Tamb 25°0) Vv (Tamp=25°C) v (Tamp=25°C)
10 Crnm L N R T R W e g
Veeoar09 - 09 -
P Viesar
|08 - > 08
‘ 07 ‘ 07
06 06
05 - - 05 .
04 - 04 .
03 - O AT 03 -
02 - :l;=2~1(v..../ Lk 02 "
01 =3k - 01 Nl
) 0t TG v onill Los vl Loadi
mA 0° ' mA 10° 10' 102 mA
—1 — 1 —
Permissibie puise load Permissible loss Permissible loss
v = parameter, T,m = 26°C transistor Py = f(Tymp) diode P = AT,ms)
=10 and Diode
mA W mA
. — 120 1 — .
w - e T ] | ]
it 3 | i | |
I i i £ o | i
i ] | |
T | j ] 150 I ot | =
0’ : I Ll .-{
THS : ! [ 1]
~ i 100 ¢ P
i < = L b | i
~ b H
N T 1
N1 |
[ L | | [ 1
oL A 0 oLt b1 B AN
o 0t 100 107 100 100 10's 0 5 50 750 °C 75 100°C
—t — Toms
Variation of current ".M" ratio
#2 8 function of load tim
== f
%
10 - -
Vee =5V
-‘m ﬁfE- 1%®e

Runsams = 750 K/W
Propability S = 60%

0,1

Saturation voltage as
of collector current and medutation depth
for SFH 600-0

(Tampi=25 °C)

Veesa =1 (Lc)

Ig = 3x], -J

o' 5 102mA

—— I

10° 5

Diode capacitance C = V)
(Tamb =25°C. f=1MH2)

Tums = 60°C
I = 30 mA = measurement current
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litronix SFH 601 SERIES

A Siemens Company
SINGLE CHANNEL
PHOTOTRANSISTOR OPTO-ISOLATOR

Package Dimensions in inches (mm)
W aepe 307
)
U3/ - RO . WORE S -
(®5) 130 .122 T !
335 14 291 | romd-——t-—q-——
165
ey ( A_Z)MAX ‘r |
| |
021 (85) o 35 02 | |
018 (45) 0T () (c»‘su"’l'”.f sg‘j 1 & !
~ % T oot | vz !
(2.54) (_62261 |-| .
B C E | 1
63 JES D SR N
5 4 swea= G - 4
1 ANODE
2 CATHODE Al+) K(-)
° 3 NOT CONNECTED
4 EMITTER
=3 5 COLLECTOR
1 3 6 BASE
A K
Maximum Ratings
Reverse Voltage (VR) . .......oouiviiniin i 6V
Forward Current (Ig) .......... .. 60 mA
Surge Current (Igg), tp= Ous . ... 15A
Power Dissipation (Pyog) . «...ovvviveiiiiiiiii i 100 mW
D (Silicon P
FEATURES Collector-Emitter Voltage (VGEQ) - -+« v vvverervruiineeiiiiieaeniin. 70V
® Highest Quality Premium Device Emitter-Base Reverse VONGE (VEBQ) - -+« .+« ++evvveererrnrrnnnnesnn 7v
® Built to Conform to VDE Requirements 80::”:0'2“'::": :'Ic) el 4-122 "':
o ollector Curren! csht=1ms ... . m,
L?ng Term Stabmty Power Dissipation (Plot) ......................................... 150 mw
® High Current Transfer Ratios, 4 Groups Coupler
SFH 601-1, 40 to 80% Storage Temperature (Tgigr) -« .. ovvvnevnnerinenneneniain., —40to +150°C
SFH 601-2, 63 to 125% Ambient Temperature (Tamp) -40to +100°C
. o, Junction Temperature (Tj) .. .....oeievreneintninriieeineeenennnns 100°C
SFH 601 3’ 100 to 2°°°/° Soldering Temperature (T ), 10 s Max. .... 260°C
SFH 601 '4; 160 to 320% Isolation Test Voltage (Vig), 1Min. ... 5300 V-
® 5300 Volt Isolation (1 Mlnute) (between emitter and detector referred to
[ ] stofage Temperature —40° to +150°C standard climate 23/50 DIN 50014)
® Veege 0.25 (<0.4) Volt A pain oo I M v
lr=10 mA, Ic=25mA Tracking Resistance
Group il (KC = >600) in accordance with VDE 0110 § 6
Table 3 and DIN 53480/VDE 0303, Part 1.
As to nominal isolation voitage DIN 57883 or VDE 0883 applies.
11
Isolation Volitage (Rjg), @ Vig=500V .............covvvniiiiinainn, 10''q
DESCRIPTION Climatic Conditions
R DIN 40040, humidity Class F
The optoelectronic coupler SFH 601 Flammability
comprises a GaAs LED as the emitter DIN 57471 or VDEIW" Part 2, "
which is optically coupled with a silicon of April 1975 or MIL202E, Method 11 A
N o
planar phototransistor as the detector. Characteristics (Tamp = 25 °C)
The component is located in a plastic Emitter ‘f;‘l:;“&, ) e =80mA 125(=165)V
f orward Voltage (VE), IF=60mA .......................... ... E R
plug-in case 20 AB DIN 41866. Breakdown Voltage (VgR), IR=100 kA .. ......ovuniainnnaneennen. 30(=6)V
Reverse Current (IR), VR =3V ... 0.01(<10) pA
H Capacitance (Cg)
The coupler allows.to trapsfer slgn'als ) (VmmO Vi T2 1MHZ) oo eee e oo 40 pF
between two electrically isolated circuits. Thermal ResiStance (Ringamp) -+ <+ +-cr-cevvveernnes 750 KW
The potential difference between the D (Sllicon P
circuits to be coupled is not allowed to ccaz:cm_" o e 6.8 pF
exceed the maximum permissible Ccp - B 8.5 pF
insulating voltage. CEB - wecvveeeeciinnn. .- 11pF
Thermal Resistance (Ryngamb) -+ -+ <« - v vvrevrrevriireinennniean, 500 KIW
VDE test symbol will be applied for. Specifications subject to change without notice.
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Characteristics (Continued)

Coupler

Collector-Emitter Saturation Voltage (Vcgsat)

(IF=10mA, ic =25 mA)
Coupling Capacitance (Ck)

0.25(<04)V
0.30 pF

The couplers are grouped in accordance with their current ratio :2 at
Ig=10 mA and Vg =5 V and marked by numbers. F

Group

1 2

3 4

Ic
IF
Collector-Emitter Leakage

Current (Vg =10 V), Icgo

2(<50)

40-80 | 63-125 | 100-200{160-320 | %

2(<50)[5 (< 100)5 (< 100)| nA

Linear operation (without saturation)

K 2759
— V,.[’SV
= L
—
iR
Load Resistance (R) 75 Q
Delay Time (tg) 3.0 (<5.6) us
Rise Time (t,) 20(<4.0 uS
Storage Time (tg) 23(=<4.1) us
Fall Time (ty) 2.0(<35) s
Cut-off Frequency (fg) 250 kHz
Switching operation (with saturation)
45V
£ 1 2.7k
_ or 2 TTL inputs
~ with pull-up resistor TTL
‘ Bt no T1C owivening times
Group 1 2and3 4
Ig=20mA | Ig=10mA | Ig=5mA
Switch-On Time (tn) 3.0 (=<5.5) 42 (<8.0) |6.0(<10.5) us
Rise Time (t,) 2.0(<4.0 3.0(<6.0) | 46 (<8.0) us
Switch-Off Time (to¢) 18 (=34) 23 (=39) 25 (=43) us
Fall Time (t;) 11 (=<20) 14 (=24) 15 (<26) us
VCE sat 0.25 (<0.4) v

Vee
Tamb

[}

10 mA

25°C
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Minimum current transfer ratio
as 8 function of diode current

Current transfer ratio as a
function of diode current (7,,, = -25°C)

Current transtfer ratio as s
function of diode current (7,., = 0°C)

o = 26°C, Vee = - I
(’f:. 25°C, Vee = 6 V) '::'-f(l-) Vee=5V 'ﬁ'”’f) Veg=5V
% 7, =1 % %
300 I 10 103
I T =
—=min If
[ 5 ] 5
4 L)
200 ) - , il -—;
3
AT - T L
il A1 2 o - 2
107 102 ya
4 i
/ 7 17 4 =
Y i
100 3 5 VAW 4 . 5 A
/) ¥ A VAV
/1
2Ll . / LA
u //’ 1 ( y
o 1] /1 /1
01 10! 10!
107 100 101 102 mA 102 5 1002 5 10" 2mA 0'2 5 002 5 0 2mA
-————]F —_— [F —_— IF
Current transfer ratio as a Current transfer ratio as a Current transfer ratio as &
function of diode current (7,,,, = 25°C) llunctlon of diode current (7,., = 50°C) function of diode current (7,m = 76°C)
%ﬂ(h) Vog=5V f=f(’s) Veg=5V %s,”') Veg=5V
{3 ¥
% % %
108 108 108
I I Jo
Ir I Is ]
5 [ s 5
2 = 2 - 2 4
1 1
W gylliies Jlise pEniE
102 ~ 102 102 L/ i 2
/ = 1 —
4 7 s yd Y =
5 7 5 7 5 P, %
Al A A A
Y
2 / 2 2 aliva
/ 4
/ / VYN
y, / /
10' 10! 10’
072 5 1002 5 10" 2mA 0'2 5 10°2 5 10 2mA 072 5 10°2 5 W0 2mA
—I _._—-—[F -———[F
Current transfer ratio as a Transistor characteristics (8 = 550)
function of temperature Ic = AiVee) (Tamb=25°C, Ig=0)
I
== 1 (I=10mA, Ve =5V
v 1e £(n | llF=10mA, Vcg =5V) A
Ic 108 T 30
Ie ;
Ic
5
; Ig=40pA
f 4 ——— +
o i
s il Ig= 30pAl
2
w0 R
] | Ig= 20uA
5 = 0 Il
T ! il
- | Tg= 10pA
| I |
2 t Ig= A
J Jg= 2uhA
10! 0 [ 1
25 0 25 50 75°C 0 5 10 15V
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Output characteristics /c = A(V,,)
(Tamb =25°C)

mA
% I
i %Hlj”m
(1 o bt = 14mA
I _U T LS
- H4 Lt
AREANEES =l el
20 A
ViR e :,-wmAJ
I"’./—l =
tldr= 8mA
f SYmAELAC
T T amh
=TT
[T 7= ImA[ 2= 2mA
IS7ANEnN | -
N e e "
o B 0 BV
—

Veesat

Saruration voltage as a function

of colllcl:annz"lm and modulllhn depth

for SFH

Forward voitage V; = f{/;)

Collector-emitter off-state current
Jeto = AV, Ni(Tamp = 25°C, g =0)

Saturation voltage as a function
of collector current and modulation depth
for SFH 601-1

VeE sat=1lc)

WA V (Tamp =25°C)
0 1022
Saasaas
. i o ®
Ieto lce™ fet sat
1 T eemtov I 08

o' o7

5 06 Ie=3xl
05 /
04 /
03

Y

s 02

[
1
103 0 L
10' 107 mA 250 25 50 75 100°C 100 5 10 5 102mA
— —T —l
Saturation voltage as a function Saturation voltage as a functio Diode capacitance C = AVs)
ol collector current and modulation depth s:' cl;IIoﬂnr current and modulullon depth
for'SFH 601-3 or

v YCE sat=1lg) (Tamp=25°C) VVCE sat=1llg)  (Tamb=25°C) VIVGE sat="flc) (Tamb=25°C)
° " Al o
09 Yogaa 09 e leTy Yota %
” " ] 08 i
H
[ (g / 07 : } T
05 08 08 l‘ e
05 05 05 :
Ig=2xly b /'
AT R
3 Ip=2x I 03
BNy W w5, :2 ’/‘ lFI_I}lI{? W o
02 — 02
> — " T = 3x )
01 01 1 01t F| | LI?
5 ; 11 oL 11
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litronix 4N25, 4N26,
A Siemens Company 4N 27, 4N 2 8

PHOTOTRANSISTOR
OPTO-ISOLATORS

Package Dimensions in Inches (mm)

150
1330,
8

150

100

06 oo 250

14061 e

CONNECTION DIAGRAM DIP (TOP VIEW)

PIN NUMBERS

ANODE ME B BASE 1 Anode (+) .
[:§ 5 2 Cathode(-)} Input Diode
CATHODE (-] 2 5 J COLLECTOR 3 NC
FEATURES \_ 4 Emitter
N E HEM'"" 5 Collector Output npn
6 Base Phototransistor
® 2500 Volt Breakdown Voltage
® High DC Current Transfer Ratio
® |/O Compatible with Integrated Circuits Absolute Maximum Ratings:
® 0.5pF Coupling Capacitance Gallium Arsenide LED:
i *Power Dissipation @ 25°C. . . . .. ........ 150mwW
® Underwriter Lab Approval #E52744 *Derate Linearly from25°C . . . .. ...... 2.0 mW/°C
*Continuous Forward Current. . . . . .. ... ... 80mA
*Forward Current Peak (1us pulse, 300 pps). . . . . 3.0A
DESCRIPTION *Peak Inverse Voltage. . . . .. ... .......... 3.0v
Detector (Silicon Photo-Transistor)
The LITRONIX 4N25, 4N26, *Power Dissipation @ 25°C. . . . . . ........ 150mwW
4N27 4 . . *Derate Linearly from25°C . . . ... ..... 2.0mw/°C
» and 4N28 series are optically cou- *Collector-Emitter Breakdown Voltage (BVcgQ). . . 30V
pled pairs, each consisting of a Gallium :(E:ﬂ}:"e'-cg"ef:‘:' B':?kdm'\\;" |V°'t89e (BVcgo). - 7%:’/
. . age ollector-Base Breal own oltage. . . . . ... ...
Arsenide infrared LED and a silicon NPN Package
phot.otranswtor. Signal information, in- *Total Package Dissipation @ 25°C Ambient
cluding a DC level, can be transmitted (equal power in each element) . . .. ...... 250mW
*Derate Linearly from25°C . . . . ... .. .. 3.3mw/°C

by the device while maintaining a high *Storage Temperature. . . . -65°C to +150°C
degree of electrical isolation between in- *Operating Temperature . . . -58°C t0 +100°C
put and output. They can be used to re- *Lead Soldering Time®260°C . . .......... 10 sec.
place relays and transformers in many *indicates JEDEC registered values

digital interface applications. They have
excellent frequency response when used
in analog applications.

Specifications subject to change without notice.
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ELECTRICAL CHARACTERISTICS

PARAMETERS (at 25° Ambient) TYPICAL CURVES
FIGURE 1. RELATIVE
Test OUTPUT VS
Parameter Min | Typ | Max | Unit Condition 2 TEMPERATURE
Gallium Arsenide LED %
*Forward Voltage . . 1.3 1.5 Y IF=50mA g 10
*Reverse Current . . 0.1 100 | uA VR=3.0V 8 s /]
Capacitance. . . . . 100 pF VR=0 g ’ y
Photo-transistor Detector 3 o6 /
HEE o oo oo vnns 150 VCE=5.0V w Y
*BVCEO - -+ - -+ - . 30 v Ic=1mA % 04
*BVECO - - - - - - - 7 v 1E=100pA ]
*8Vecgo - - - - - - - 70 \Y Ic=100pA 0
*lceo (dark) 50 25 0 25 50 75 100
4N25, CASE TEMPERATURE
4N26, 4N27. . . . 5 50 | nA Vge=10V
4N28. . . ... .. 10 100 nA (base o pen) FIGURE 2. \EI)QRK
*Icgo (1g=0) . . . . 2 20 nA | vgg=10v CURRENT
{emitter open) TEMPERATURE
Collector-Emitter 108 -
Capacitance . . . 2 pF Vce=0 g 6 CES L/
Coupled Characteristics 5‘—: w07 /
*DC Current Transfer 3 o //
Ratio = 108 4
an2s, g 00
aN26 . .. ... 02 | 05 IF=10mA s
) VCE=10V ;’ 10
4N27,4N28 . . | 0.1 0.3 1g=10mA g 10
Vce=10V e 12
Capacitance, Input 060 25 o0 25 50 75 100
toOutput. . . . .. 0.5 pF CASE TEMPERATURE (°C)
*Breakdown Voltage
4N25. . . .. : . .| 2500 v Peak
2 o2 FIGURE 3. TRANSFER
4N26, 4N27. . . . | 1600 v Peak CHARACTERISTICS
4N28. . . ... .. 500 v Peak Z 3
T T T
£ VCE= 5V /
*Resistance, Input to 5 %
Output. . . . ... 100 GQ g /
Rise and Fall Times 2 us 1g=10mA 3 ® '
Vce=10V 5 5 /
*Collector-Emitter g Y’
Saturation Voltage 0.5 \ IE=50mA 3 10 /
Ic=2.0mA 3
g /|
g s 4
*indicates JEDEC registered values E‘
0 10 20 30 4 50 60
LED INPUT CURRENT (mA)
FIGURE 4. DETECTOR
OUTPUT
CHARACTERISTICS
z " Ig =20 mA
E £ T
o 8 !
)1 Ig=15mA
g s —
3 I
§ . I =10mA
s I
E I =5mA
g 2 AR
g | |
<]
©
0 5 10 15 20 25 30
COLLECTOR VOLTAGE ~ Vg (V)
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litronix

A Siemens Company

4N35, 4N36, 4N37

PHOTOTRANSISTOR
OPTO-ISOLATOR

FEATURES

e 1500 to 3500 Volt Breakdown Voltage
e High Current-Transfer-Ratio (100% Min)
® Industry Standard Dual-In-Line

e 0.5 pF Coupling Capacitance

® Underwriters Lab Approval #E52744

DESCRIPTION

4N35, 4N36, 4N37 are optically coupled
pairs employing a Gallium Arsenide infrared
LED and a silicon NPN phototransistor.
Signal information, including a DC level,
can be transmitted by the device while
maintaining a high degree of electrical
isolation between input and output. The
4N35, 4N36, 4N37 can be used to replace
relays and transformers in many digital
interface applications, as well as analog
applications such as CRT modulation.

Package Dimensions in Inches (mm)

o E} <]
NC
f:g:l':(c’:'on E \ 3
BASE

B a|

onswn—

130
[LE0)
3sn

150

030
" el
(.305)

o012

Maximum Ratings
Gallium Arsenide LED
Power Dissipation @ 25°C. . . . ... ...t ‘e
Derate Linearly from 25°C . . ... ..
Continuous Forward Current .
Peak Inverse VOItage . . . ... ... ittt e 6.0V
Detector (Silicon Phototransistor)
Power Dissipation @ 25°C. . ... .. ... ... it
Derate Linearly from 25°C
Collector-Emitter Breakdown Voltage (BVgo)
Emitter-Collector Breakdown Voltage (BVgco)
Collector-Base Breakdown Voltage (BVcgo) « o« o oo v oo n .
Package
Storage Temperature® . . ... ...........0ouii. ..
Operating Temperature. . . . ...... R
Lead Soldering Time @ 260°C
Relative Humidity @ 85°C*. . . ... ... ... ..................

Electrical Characteristics (at 25°C Ambient)

Test
Parameter Min Typ Max Unit Condition
Gallium Arsenide LED
Forward Voltage® . . . . 1.3 15 \ Ig =10mA
Reverse Current®. . A 10 MA Vg =6.0V
Capacitance . . . ... .. 100 pF  Vp=0f=1MHz
Phototransistor Detector
Heg oot 100 150 Vee=5.0V
Ig = 100 uA
BVceo 30 VooIg=1mA
BVceo " - 7 Vg = 100pA
Iceo (dark). . 5 50 nA \FCE =10V, 1 =0
Iceo (dark)* 500 pA VEE=30V,IF=0
Ta = 100°C
BVego® .o 70 V. lc=100pA
Collector-Emitter
Capacitance . . . ... .. 2 pF Vce=0
Coupled Characteristics
DC Current Transfer
Ratio®. .......... 100 % lg=10mA,
Ta =25°C
Vee =10V
DC Current Transfer
Ratio®. .......... 40 % lg=10mA
Vce

=1QV N
Ta =55 to 100°C
Capacitance, Input

to Output®. 25 pF f=1.0MHz
Resistance, Input
to Output®. . ...... 10" 2 V=500V
Ton Toff «vevvvnnn- 10 pus  lc=2mA
RL =100 2
Vee =10V
Collector-Emitter Saturation
Voltage Veg(san) * - - - - 0.3 VvV  1g=10mA
lc=0.5mA

Input to Output Isolation

100 pA Vo =3550V
100 pA Vi =2500V
100 wA Vg = 1500V

*Indi JEDEC Regi ed Data
Specifications subject to change without notice.
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litronix

A Siemens Company

4N32, 4N33

PHOTO DARLINGTON
OPTO-ISOLATOR

FEATURES

e 1500 or 2500 Volt Isolation Voltage

e 500% CTR

e High Isolation Resistance (1011 ©
Typical)

e Low Coupling Capacitance

e Standard Plastic Dip Package

® Underwriters Lab Approval #E52744

DESCRIPTION

The 4N32 and 4N33 are optically coupled
isolators employing a gallium arsenide
infrared emitter and a silicon photo
darlington sensor. Switching can be
accomplished while maintaining a high
degrees of isolation between driving and
load circuits. They can be used to replace
reed and mercury relays with advantages
of long life, high speed switching and
elimination of magnetic fields. ‘

Package Dimensions in Inches (mm)

(8.64) E
9.14) ' M.
1 ANO
2 camooe 2 s
3
240 4 EMITTER
(6.10) O 5 Cotreron [ (s
60 6 BASE
260
130
3.30)
[—(3 81)
150
020
(508)

012

Maximum Ratings
Gallium Arsenide LED (Drive Circuit)
Power Dissipation at 25°C. . . ... .. ...
Derate Linearly From 55°C. . ... ....
Continuous Forward Current. .
Peak Reverse Voltage. ... ...

Photodarlington Sensor (Load Circuit)
Power Dissipation at 25°C Ambient . ... .................. 160 mW
Derate Linearly From 25°C ....20mw/°C
Collector (load) Current . .. .. ......................... 125 mA
Collector-Emitter Breakdown
Voltage (BVCEQ). « - v v et it e 30V
Collector-Base Breakdown
Voltage (BVcBO). - - o .o v 50V
Emitter-Base Breakdown
Voltage (BVEBO). -+« - oo vt i it et i 8V
Emitter-Collector Breakdown
Voltage (BVECO). « -« - oo 5V
Package

Total Dissipation at 25°C . . . ... ..
Derate Linearly From 25°C* . .
Storage Temperature® . . . .
Operating Temperature . . . . . -55°C to +100°C
Lead Soldering Time at 260°C . .. ..............ouovu.... 10 sec

Electrical Characteristics (at 25°C Ambient)

Test
Parameter Min  Typ Max Unit Condition
GaAs Emitter
Forward Voltage* . . . . 1.25 15 V g =50mA
Reverse Current”. . 001 100 WA VRg=30V
Capacitance . . ... ... 100 pF vg=0
Sensor
Heg oo 13K - Veg =5V
Ic = 0.5mA
BVCEQ® -t 30 V. oI¢ = 100uA
IF=0
BVego® .. 50 Vg = 100uA
Ig=0
BVEBO® oo v 8 Vg = 100uA
Ig=0
BVECO" -+t i 5 V. Ig = 100uA
[T R 1.0 100 nA Vee=10V
Ig=0
Coupled Characteristics
Current Transfer Ratio” . . 500 % 1g=10mA
Vee =10V
VCE(SAT) « < vvvnnvnnn 1.0 V. lg=2mA
IF =8mA
Isolation Resistance” . . . . 101 ohm Vg =500V
Isolation Capacitance . . . 15 pf
Tum-onTime ........ 5 Ms  Vec=10V
Ic =50 mA
Turn-off Time ........ 120 us  |g =200 mA
R, =180

Pulse Width = 8ms
100  upA Vo =2500V
100 wA Vo =1500V

gi: ed Data
Specifications subject to change without notice.
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ILA-30, ILA-55

PHOTO DARLINGTON
OPTO-ISOLATORS

litronix

A Siemens Company

Package Dimensions in Inches (mm)
340 ! } e
(8.64) 2} {15
(9.14)
360 i o
240 G
(6.10 PN ooE
(6.60) 2 CATHODE
.260 : E‘I{J(I:ITTEﬁ
_t____ 5 COLLECTOR
6 BASE
070 0
1.78 :
(2.03) (3.30)
.080‘1 ™ (3.81)
8 150
[— \ 130
280 L | %2
%;—3 048 —r 020 ol
. (1.22) (.508)
30 )™ - 1. (762)
.02216 TR 2o 06030
[ (2.54) .008 .
(406, YR (.203)’”“ LALS =
(:508) (:305) 15
020 012
FEATURES
® 1500 Volt Isolation Voltage
. Maximum Ratings
® 100 mA Load Current Rating Gallium Arsenide LED (Drive Circuit)
Power Dissipationat 25°C . . . . .. ...
® Fast Turn On Time — 10us Derate Linearly From 55°C
Continuous Forward Current
@ Fast Turn Off Time — Peak Reverse Voltage . . . ... .. .....coooun.n
urn O e 35}15 Photodarlington Sensor (Load Circuit) ILA-30 ILA-55
. T Power Dissipation at 25°C Ambient . . . 210 mW 210 mW
® Solid State Reliability Derate Linearly From25°C . . . ... .. 28 mW/C 28mW/C
. Collector (load) Current . . . ... .. .. 100 mA 100 mA
o Standard Plastic DIP Package Collector-Emitter Breakdown
Voltage (BVCgQ) - - - - - - - - o - oo 30v 55V
® Underwriter Lab Approval #E52744 Collector-Base Breakdown
Voltage (BVCBQ) + + + « -« v v v v v e e 30V 55V
Emitter-Base Breakdown
Voltage (BVEBQ) - - - - - v v v v v n 8V 8V
DESCRIPTION Package
Total Dissipationat 26°C . . ... ... ... ...... 250 mw
The ILA-30 and ILA-55 are optically Derate Linearly From25°C . . .. .......... 3.3 mw/°C
. . . Storage Temperature . . . .. .. ........ —55°C to +150°C
COUpl'ed |.SO|atOTS em‘?IovIng a galhl‘lm Operating Temperature . . . . .. ... ..... —55°C to +100°C
arsenide infrared emitter and a silicon Lead Soldering Time at 260°C. . . . .. ... ....... 10 sec
photo darlington sensor. Switching
can be accomplished while maintain-
ing a high degree of isolation between
driving and load circuits. They can
be used to replace reed and mercury
relays with advantages of long life,
high speed switching and elimination Specifications subject to change without notice.
of magnetic fields.
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Opto-Electrical Characteristics (at 25° Ambient)

Parameter
GaAs Emitter
Forward Voltage . . ..
Reverse Current
Capacitance
Sensor
Hre

Capacitance
Collector-Emitter . . . .
Collector-Base
Emitter-Base

Coupled Characteristics

Current Transfer Ratio .

VCE(SAT)
Rise Time .. ..
Fall Time . . ......

Isolation Voltage . . . .
Isolation Resistance . . .
Isolation Capacitance . .

Test
Min  Typ Max Unit Condition
125 15 V  Ig=60mA
0.01 10 wA VR=3.0V
50 pF  VR=0
13K VCE = 5V
1c=0.5mA
30/55 VvV Ig=100uA
Ig=0
30/55 Vo Ig=10sA
IF=0
8 V. IE=1uA
IF=0
001 1.0 wA Vgg=5V
IF=0
34 pF  VCcg =10V
10 pF  Vcg =10V
104 PF  Vgg =05V
100 % 1g=10mA
VCE = 5V
1.0 Vv Ic = 60mA
10 us  Vgg=13.5Vv
35 us  Ig=50mA
R =100
1500 \
10" ohm
0.5 pf

TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

FORWARD CURRENT (mA)

Ic COLLECTOR CURRENT (mA)

FIGURE 1. GaAs EMITTER:

FORWARD CURRENT —
VOLTAGE CHARACTERISTICS
160
wao|—| f
120
100 /
80 [
60
40
20 /
0570 11 72 13 14 15 16
FORWARD VOLTAGE (VOLTS)
FIGURE 3. DARLINGTON
TRANSISTOR CURRENT
VS VOLTAGE
100
[ic=12ma
" 11
7 Ig =10mA
N EEDANEEE
[1-=8mA
% /
® yA AN
1/ [ g =6mA
30 T
2 He=4mal |
T
10 = :Fl=zlmpl‘—
0 10 20 30 40 50 60 70 80 90

COLLECTOR VOLTAGE (V)

FIGURE 2. DARLINGTON
TRANSISTOR OUTPUT
CURRENT VS VOLTAGE

100 T
30 mA

/1

|

80
5 mA

!
mA

60

T
5 mA

0 mA

40

1

20

) Ir =5mA
V [ 11

0 04 08 12 16 20
COLLECTOR VOLTAGE — Vce (V)

COLLECTOR CURRENT — I¢ (mA)

FIGURE 4. DARK
CURRENT VS
TEMPERATURE

A

7
A
==

Z
7
/

I DARK CURRENT (nA)

25 50 75 100 125

TEMPERATURE (°C)
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litronix

A Siemens Company

ILCA2-30
ILCA2-55

PHOTO DARLINGTON
OPTO-ISOLATORS

FEATURES
® 2500 Volt Isolation Voltage

Equivalent to MCA2-30/MCA2-55
125 mA Load Current Rating
Fast Turn On Time — 10us

Fast Turn Off Time — 35us
Solid State Reliability

® Standard Plastic DIP Package
® Underwriter Lab Approval #E52744

DESCRIPTION

The ILCA2-30 and ILCA2-55 are
optically coupled isolators employing a
gallium arsenide infrared emitter and a
silicon photo darlington sensor. Switching
can be accomplished while maintaining
a high degree of isolation between
driving and load circuits. They can be
used to replace reed and mercury relays
with advantages of long life, high speed
switching and elimination of magnetic
fields.

Package Dimensions in Inches (mm)

O :]5
2E} ’E:}s
340 31: j4

8.64)
(9.14)
.360
Jﬁj }?] . PIN NO.
—’_ 1 ANODE
240 {9_ g ﬁéTHODE
%‘2‘:%%; 4 EMITTER
5 COLLECTOR
.260 6 BASE
o WEE
.070 130
.080 " il (3.81)
I .150
130
280 h (3.30)
Z1 020 (3{2(1,'
(ssa) i 22).' I*- T (8
(1.32) (.762)
.052. .030
016 4) 008 !
Lomq - (zwsv) L 203)‘”" ve P
(.508) (-305) 15°
.020 012
Maximum Ratings
Gallium Arsenide LED (Drive Circuit)
Power Dissipationat 25°C . . . . . . ..o i o s 90 mW
Derate Linearly From556°C . .. . ... ....... 1.2mw/°C
Continuous Forward Current . . .. .. .......... 60 mA
Peak Reverse Voltage . . ....... ............ 3v
Photodarlington Sensor (Load Circuit) ILCA2-30 ILCA2-55
Power Dissipation at 25°C Ambient . . . 210 mW 210 mW
Derate Linearly From25°C . .. .. ... 28mW/SC 28 mW/C
Collector (load) Current . ... ...... 125 mA 125 mA
Collector-Emitter Breakdown
Voltage (BVCEQ) - « -+« v ¢ v v v s 30v 56V
Collector-Base Breakdown
Voltage (BVCBQ) - - - - v v v v v v v v - 30v 55V
Emitter-Base Breakdown
Voltage (BVEBQ) - « <« « v v v ... - 8v %
Package
Total Dissipationat26°C . . .. ............. 250 mW
Derate Linearly From25°C . . . . ... ....... 3.3 mw/°C
Storage Temperature . . . ... ......... -55°C to +150°C
Operating Temperature . . . . .. .. ...... -55°C to +100°C
Lead Soldering Time at260°C. . . . .. ... ....... 10 sec

Specifications subject to change without notice.
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Electrical Characteristics (at 25° Ambient)

Parameter Min Typ Max Unit

GaAs Emitter

Forward Voltage . . .. 126 15 V

Reverse Current . . . . . 0.01 10 pA

Capacitance . . ..... 50 pF
Sensor

Hig - voveeennnnn 13K

BVCEO -+« v v v e n s 30/55 v

BVCBO -« - v v e e v n e 30/55 v

BVEBO. - - v+ v v o h s 8 v

ICEO « -+ v v v v e et 1.0 100 nA

Capacitance

Collector-Emitter . . . . 34 pF

Collector-Base ... . . . . 10 pF

Emitter-Base . . . . ... 10 pF
Coupled Characteristics

Current Transfer Ratio . 100 400 %

VCE(SAT) « » v+ v v v v 09 10 V

Rise Time .. ...... 10 us

Fall Time . . ...... 35 Hs

Isolation Voltage . ... 2500 v

Isolation Resistance . . . 10" ohm

Isolation Capacitance . . 0.5 pf

100

80
70

20

\Ic COLLECTOR CURRENT (mA)
88883

0

Test
Condition

Ig = 20mA
VR=3.0V
VR=0

VgE = 8V
Ic=0.5mA
Ic = 100pA
Ig=0
Ic=10uA
Ig=0

Vce = 10V
Ve = 10V
Vgp = 0.5V

Ig=10mA
VcEe =5V
Ig=50mA
IF =50mA
Vce =135V
Ig =50mA
R =100

FIGURE 3. DARLINGTON

TRANSISTOR CURRENT
VS VOLTAGE

/i =12mA

L]

Ig =10 mA

[ [ ]

[ 1lr=8mA

/
4
VI /]ic=6ma
/
V

f
Jlle =4mA
[

10 20 30 40 50 60 70 80 90

COLLECTOR VOLTAGE (V)

TYPICAL OPTQ-ELECTRONIC
CHARACTERISTIC CURVES

FIGURE 1. GaAs EMITTER:
FORWARD CURRENT —
VOLTAGE
CHARACTERISTICS

|

/

o |
/
/

FORWARD CURRENT (mA)
8

i

0.9 1.0 1.1 12 13 14 15 186
FORWARD VOLTAGE (VOLTS)

FIGURE 2. DARLINGTON
TRANSISTOR OUTPUT

CURRENT VS VOLTAGE
200
- T T T
< 180 Ir = 50 mA__je]
£ . A
= 160 |1, = 40 mA =T -
i 140
E ]
5 120 —
§1oo l’/|==30mA_
5 80 || l
-_uJ 60 —Tie =2(|)mA_
g 40 | !
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litronix

A Siemens Company

IL-530
IL-555

PHOTO DARLINGTON OPTO-ISOLATOR

FEATURES

5000 V Isolation Voltage

125 mA Load Current Rating

Fast Turn On Time — 10 us

Fast Turn Off Time — 35 ,s

Solid State Reliability

Standard Plastic DIP Package
Underwriters Lab Approval #52744

DESCRIPTION

The IL-530 and IL-550 are optically
coupled isolators employing a gallium
arsenide infrared emitter and a silicon
photo darlington sensor. Switching
can be accomplished while main-
taining a high degree of isolation
between driving and load circuits.
They can be used to replace reed and
mercury relays with advantages of
long life, high speed switching and
elimination of magnetic fields.

Package Dimensions in Inches (mm)

340
(8.64)
(9.1)
360
—aael L%
o {Z} 1 ANODE }
(2_;3) 2 CATHODE ] Ms
X 4 EMITTER
260 5 COLLECTOR  3[ ] e
W 6 BASE
070
30
(1.78) A
(2.03) %%}
T—'@— 150
1280 T
@) 8 - ‘ 020
(3533’ vz I, I 1 T (s08)
: . (.762)
. 016 o] | Lot 6030
(2.54) 008
(.406) TYP  (203)
(508) (:305)
020 o012

Maximum Ratings
Galliuri Arsenide LED (Drive Circuit)
Power Dissipation @ 25°C ..............
Derate Linearly from556°C ...........
Continuous Forward Current ..
Peak ReverseVoltage .............covviiiiiiienninennnenn,
Photo Darlington Sensor (Load Circuit)
Power Dissipation @ 25°C

ILB30 Lo e

IL-655 ..
Derate Linearly from 25°C

ILB30 .. e 2.8mw/°C

ILB55 L. 2.8mw/°C
Collector (Load) Current

B30 Lo e 125 mA

ILB55 e 125 mA
Collector-Emitter Breakdown Voltage (BV¢eo)

B30 L e 30V

ILB55 L e 55V
Collector-Base Breakdown Voltage (BVcgo)

1L-530

IL-555
Emitter-Base Breakdown Voltage (BVggo)

IL-530

IL-555

Package

Total Dissipation @ 26°C ................ciiiiiinnn.n 250 mW
Derate Linearly from25°C . ...............c.ooouen... 3.3 mwi°C
Storage Temperature .............c.cvvvuuinnnn. ~55to +150°C
Operating Temperature . .. ... —50to +100°C
Lead soldering Time @ 260°C .......... e e 10 sec

Specifications subject to change without notice.

241




Electrical Characteristics (@ 25°C Ambient)

Parameter

GaAs Emitter
Forward Voltage
Reverse Current
Capacitance

Sensor
Hre

BVceo
I1L-530
1L-555
BVceo
1L-530
1L-555
BVego
Iceo
Capacitance
Collector-Emitter
Collector-Base
Emitter-Base
Coupled Characteristics
Current Transfer Ratio

Vcesan

Rise Time
Fall Time

Isolation Voltage
Isolation Resistance
Isolation Capacitance

100
90
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litronix H11AA1

A Siemens Company
AC INPUT
OPTO-ISOLATOR

Package Dimensions in Inches (mm)

340
8.64)

(9.14),
360

o,
1 ANODE/CATHODE
‘CATHODE/ANODE

2
3
+ ewiren
@8N H
s

8 Bion
300
{7.62)
T i
15°
Maximum Ratings
Gallium Arsenide LED
Power Dissipation @ 25°C . . . . ... . e 100 mwW
Derate Linearly from28°C . .......... ... 1.33mw/°C
Continuous Forward Current (RMS) . . . ... ..... 60 mA
Detector (Silicon Phototransistor)
Power Dissipation®25°C . . . ......... “.... 300mW
Derate Linearly From25°C . . . .. ... ....... 4,0mw/°C
Collector-Emitter Breakdown Voltage (BVego) - . . . . . 30V
Emitter-Base Breakdown Voltage (BVEgo) . . . . . ... .. 5V
Collector-Base Breakdown Voltage (BVcgo) . . . . . ... 70V
Package
Storage Temperature . . . . . e -56 to +150°C
FEATURES Operating Temperature . . .. ........... -56 to +100°C
Lead Soldering Time @260°C . ............. 10.0 sec

® 1500 Volt Isolation Voltage
AC or Polarity Insensitive Input

°
. . . O, . . pe

e High Current Transfer Ratio (20% min.) Electrical Characteristics (25 C unless otherwise specified)

.

Test
Built-in Reverse Polarity Input Parameter Min Typ Max Unit Condition
Protection Gallium Arsenide LED
® /O compatible with integrated circuits F°'Wa".’ Voltage Vg — 1.2 16V IF=210mA
® Underwriters Lab Approval #E52744 Phoéc\’;?g gswr Detector 30 50 - V Ic=10mA
BVEBO 5 9 - \ Ig =100 pA
BVcBO 70 90 - VvV  ic=100pA
Iceo - 5 100 nA Vgg=10V
oupled Characteristics
DESCRIPTION oot 02 04V Ip=ti0mA
The H11AA1 is a direct electrical and X Ic=05mA
mechanical replacement of the General g.?:u"em Transfer Ra'g’o 80 %

Lo S L - F=+10mA
Electric series. This bi-directional input V=10V
optaisolator consists of two gallium Symmetry
arsenide infrared emitting diodes con- CTR@ + 10 mA
nected in inverse parallel coupled to a CTR@-10mA 033 10 30 -
silicon NPN phototransistor in a 6 pin Input to Output
dual in-line plastic package. Isolation Voltage 1500 4000 = — vV D.C.

Specifications subject to change without notice.
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TYPICAL OPTO-ISOLATOR CHARACTERISTIC CURVES

FIGURE 1. INPUT
CHARACTERISTICS
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litronix IL-250

A Siemens Company
BIDIRECTIONAL INPUT
OPTO-ISOLATOR

Package Dimensions in Inches (mm)
550
e (9.14)
360
& ©
(6.60)
260
130
3.30)
(3.81) PINNO.
150 1 ANODE/CATHODE
130 2 CATHODE/ANODE
330) i e
020 15‘3) : 2&(:10!1
Lo
e 73221
i
(‘ﬁi 15°
012
Gallium Arsenide LED
Power Dissipation@25°C . . . . .......... ... 200 mW
Derate Linearly from25°C . .......... . ... 26mW/°C
Continuous Forward Current . . .. ...... «ov .. 100 MA
Peak Inverse Voltage . . . ... .. e e < X AV
Detector (Silicon Phototransistor)
Power Dissipation @ 25°C . . . . . . e . 200 mW
Derate Linearly From25°C . ... ........... 2.6 mW/°C
Collector-Emitter Breakdown Volitage (BVggg) .+ . . . . 30V
Emitter-Base Breakdown Voltage (BVEco) . . . . . .. ... 5V
Collector-Base Breakdown Voltage (BVcgp) . . ... ... 70V
Package
Total Package Dissipation at 25°C Ambient
(LEDPlus Detector) . . . ......... e .. 250 mW
Derate Linearly From25°C . ... ... e .. 3.3mw/°C
Storage Temperature . . . . .. ....... ....-55t0+ 50:C
Operating Temperature . . ........ .....-55t0+100°C
FEATURES Lead Soldering Time @ 260°C ............ ... .10sec
[} i nsitive Input . i . .
AC or Polarity Insensitive Inp. Electrical Characteristics (25°C unless otherwise specified)
® 5000 Volt Breakdown Voltage Tost
@ High Current-Transfer-Ratio Parameter Min Typ, Max Unit Condition
(>50% min.) Gallium Arsenide LED
. Forward Voltage Vg 12 15 V. Ig=t10mA
® Industry Standard Dual-In-Line ]
. . Phototransistor Detector
® Built-in Reverse Polarity HEE 100 200 VCE = 5V
Input Protection Ic =100 A
BVceo 30 50 vV lc=1mA
® Underwriters Lab Approval #E52744 BVEco 7 10 V. Ic=100 kA
‘ BVcBO 70 90 V Ic=10uA
IcEO 5 50 nA Vcg=10V
DESCR‘PT_'ON - . X Coupled Characteristics
The IL250 is a bidirectional input opto- VCE(set) 04 V Ig=:16mA
isolator. It consists of two gallium arsenide . Ic=2mA
infrared emitting diodes coupled to a DC Current Transfer Ratio (CTR)

- . . " 50 150 % Igp=t10mA
silicon NPN phototransistor in a 6 pin Vee=10V
dual in-line plastic package. Symmetry

CTR@ +10 mA
TRE-T0mA 033 10 3.0
Input to Output
Isolation Voltage 5000 v D.C.
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TYPICAL OPTO-ISOLATOR CHARACTERISTIC CURVES
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litronix

A Siemens Company

CNY 18 SERIES

SINGLE CHANNEL
PHOTOTRANSISTOR OPTO-ISOLATOR

FEATURES

o TO-72 Metal Case Package
e Current Transfer Ratio, 4 Groups
‘CNY 18-2, 16 to 32%
CNY 18-3, 25 to 50%
CNY 18-4, 40 to 80%
CNY 18-5, 63 to 125%

DESCRIPTION

The optically coupled isolator CNY 18 uses
as emitter a GaAs infrared emitting diode
which is optically coupled with a silicon
planar phototransistor acting as detector.
The component is incorporated in an

18 A DIN 41876 (TO-72) case. The col-
lector of the phototransistor is electrically
connected to the metal case.

The coupling device is suitable for signal
transmission between two electrically sep-
arated circuits. The potential difference
between the circuits to be coupled is not
allowed to exceed the maximum permis-
sible insulating voltage.

Package Dimensions in Inches (mm)
£ K

® oM
s= - End
£ 4] e
A
At

e

02 . 0.1
(5,2){49) 2541
Frame
C connected to case

571 .492
(145125

Maximum Ratings
Emitter (GaAs infrared emitting diode)

Reverse voltage VR 3 v
Forward current Ie 60 mA
Surge current (ts10 ps) iks 15 A
Power dissipation Prot 100 mwW
Detector (Si phototransistor)
Collector-emitter reverse voltage Vceo 32 v
Collector current Ic , 100 ’ mA
Power dissipation Prot 150 mwW
Coupler
Storage temperature Tator -55t0 +1256 °C
Operating temperature Tamb ~55 to +100 °C

i ina 2 mm di from
the case bottom (t<3 s) T 230 °C
isolation voltage
(between emitter and detector referred to
standard climate 23/50 DIN 50014; Vis 500 v
leakage path 0.35 mm min;
air path 0.35 mm min)

Tracking resistance: Group Ill (KC 2 600) in accordance with VDE 110 § 6, table 3 and
DIN 53 480/ VDE 0330, part 1.

DIN standard specification and/or VDE i ions under ideration; as to the
Isola ion voltage- VDE decision 69 or VDE OHO and 0160 applies.

Characteristics (7, = 25°C)

Asinfrared diode)
)

Emitter(|

Forward voltage (Ir = 60 mA) VE 1.25(s1.7) v
Breakdown voltage (Ip = 100 uA) Ver 30(24) \"
Reverse current (Vg = 3 V) In 0.01(s10) pA
Capacitance (Vg = O V; f = 1 MHz) Co 50 pF
Detector (Si phototransistor)
Collector-emitter leakage current (Vce = 10 V) Icgo 2(<100) nA
Collector-emitter capacitance l
{Vcg = O V; f=1MHz) Cce 10 pF
Coupler
Collector-emitter saturation voltage | I
(I = 10 MA; Ic = 1 mA) Vegeat | 01(s0.2) v
Coupling capacitances (f = 1 MHz)
Infrared emitting diode Phototransistor
Anode-cathode » Emitter-collector. Cx| 14 | pF
short-circuited short-circuited
Anode-cathode P Collector Cx| 11 | pF
short-circuited (emitter conn. to frame)
Anode-cathode =P Emitter Cx| 01 | pF
short-circuited (collector conn. to frame)
The are grouped in di with their current ratio /c_at I; = 10 mA and
Vee=5V. I

Group CNY 182 CNY 183 CNY 184 CNY 185

;9 16 to 32 2510 50 4010 80 6310 125|%

F

Specifications are subject to change without notice.
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litronix

A Siemens Company

IL-100

VERY HIGH SPEED
THREE STATE
OPTO-ISOLATOR

FEATURES

® Very High Speed — 65 n-sec typ. prop.
delay

® Faraday Shielded Photodetector for
Improved Common Mode Rejection

® DTL/TTL Compatible -5V supply

® Three State Output Logic for Multi-
plexing

Built-in Schmitt Trigger to Avoid
Oscillation

® Underwriters Lab Approval #E52744

DESCRIPTION

IL-100 is an optically coupled pair employ-
ing a Gallium Arsenide Phosphide LED
and a silicon monolithic integrated circuit
including a photodetector. High

speed digital information can be transmit-
ted by the device while maintaining a
high degree of electrical isolation between
input and output. The IL-100 can be used
to replace pulse transformers in many
digital interface applications. A built-in
Schmitt Trigger provides hysteresis to
reduce the possibility of oscillation.

Package Dimensions (inches/mm)

PIN NO.
380 1 NC
(9.65) 2 ANODE
(10 16) 3 CATHODE
| o 4 NC
JGEg 5 GROUND
o) 6 Vo
o 7 GATE
@ PN
L B
w TE TG
un 130
e o)
j(aan
150
130
280
@y 8 B
3 U2) 020 381)
] 1

839 2
132)-
w0 (32l

YR 008 030
100 | 300
- |'( 406) 2592031 \JLI’—U 62)
L= TYP. (.305) Tve o
(508) o2 L
150

Recommended Operating Conditions

Min.  Nom. Max. Units

Logical (1) Input Current - l;, (1) 0 10 mA
Supply Voltage - Vg 4.5 5.0 5.5 \"
Fan-Out- N (TTL Load) 10 -
Operating Temperature Range - Ta 0 25 70 °c
Absolute Maximum Ratings
Storage Temperature . . . . .............ooeuenen.n —-55°C to +125°C
Operating Temperature . . .. 0°Cto+70°C
Lead Solder Temperature ..............ccvuuunn. 260°C for 10 Sec.
Input Diode
Forward DCCUrrent ............viiuninninnnnnennnnn 10 mA
Reverse Voltage ... .......ouuieeneiienninineananannns 5V
Output - IC
Supply Voltage - Vog «« v v ovv e ee e v
Enable Input Voltage - VE ........ ..., 5.5V

(Not to exceed Ve by more than 500 mV)

Output Collector Current-1C .....................
Output Collector Power Dissipation .
Output Collector Voltage - Vout - - .
Isolation Voltage (Input-Output) .....................
Electrical Characteristics
Over Recommended Temperature (Ty = 0°c —70°C)
Test

Parameter Min. Typ. Max. Units Conditions Fig. Note
lin (1): Logic (1) Input
Current to Ensure
Logic (0) Output 5 mA 12 -
lin (0): Logic (0) input
Current to Ensure
Logic (1) Output 250 uA 1.2 —
Vg (1): Logic (1) Gate
Voltage 20 v - -
Vg (0): Logic (0) Gate
Voltage .8 A" - -
lout (off) -100uA  +100u