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NOTE: For convenience in checking characteristics of
Tektronix Instruments and making comparisons between
them you will find an expanded Reference Section in the
front of this catalog. This section has been divided into
four broad categories: (1) Tektronix Oscilloscope character-
istics according to passband capabilities, (2) Tektronix Type
560-Series Oscilloscopes and characteristics of their ampli-
fier and time-base plug-in units, (3) Tektronix Type 530A,
540A, 550, and 580A-Series Oscilloscope characteristics
when used with any of the Letter-Series general and special-
purpose Plug-In Units, (4) Tektronix auxiliary instrument
characteristics.
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ments appear more than once in the Reference Section.

Reference Chart
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Due to the wide range of capabilites of Tektronix Oscilloscopes, some instru-
A more complete descrip-

tion can be found in the individual instrument discussion.

For help in selection of the instrument for your particular applicaton, feel free
to call your Tektronix Field Engineer.

TEKTRONIX 0SCILLOSCOPES

(According to Passband Capabilities)

oo L s lE Ao e : Magnifier =,
Instrument | 'Y erhcaﬂi Risetime C-ahb'_rt.zf_e d S:{gnaﬁl , Pweep Calibrated Max. Calib. _Ac;ce{. Price | Page
qssband Sensitivity | Delay | Delay Sweep Range S cen ol Potential :
: ’ 1 nsec/cm 25 00 .
e Equivalent to 2mv/cm to through full L 2 el
- Type 661 ® 0.1 nsec No : to 20,50, 100X| 3 kv $11501 | 129
‘ e DC to 3500 MC 200 mv/cm time base 100 jisec/cni | “10- peet o
. 2,510
_ Equivalent to 2 mv/cm to through full 1 nsec/cm to A A
Type 6ol DC to 1000 MC 0.35 nsec 200 mv/cm Yes time base 100 psec/cm 21%’ ios’e]c(/)(c)n): 3 kv $1150t | 129
Type 519 | DC to 1000 MC | 0.35 nsec 'fgsv;tfn" Yes |0 to 35nsec tOQ {‘f:e/c‘:/”;m None 24kv | $3900 | 42
or A ; 2 mv/cm to through 0.2 nsec/cm 10X
Type 561A© Equivalent O.4nsec | o9 e Yes 100 o t6 10 usee e} 20 psecfer 3.5kv | $ 470t | 85
Type 564@ ; b Same features as Type 561A (above) plus SPLIT-SCREEN STORAGE of $ 9507 89
Storage . 4 MSEC 1 Gignal information.
*Type 567 © Same features as Type 561A (above) plus DIGITAL READOUT of pulse
Readout BEJo B MAC | U msee | L obibe Silse with Hime difterances bt T 601 Blgital. Dl 37001 | o7
50 nsec/cm
Type 581A 5X
Osc:lloscope See Type 80/P80, Type 185 Hoge 5 serg/cm 10 nsec/cm 10kv | $1425% | 119
T 82, Type 86 directly below 50 v
*Tylie 585A for passband capabilities 2 psec 5X
Oscllloscope : Lo to 10 sec 9 setglcm 10 nsec/cm 10kv | $17251 ) 119
Type 80/?80 0.1v/
Fast-Rise | DC to 95MC | 3.9 nsec S $ 250 | 124
 Preamp to 5v/cm
Tylpeh 82 100 mv/em
" Dual-Truce DC to 85MC 4 nsec o 50 v/ Type 82 Plug-In Unit and probes | $ 650 | 126
 Preamp o 50 v/cm
. lype BG. 100 mv/cm
{Smgle-’!’ruce | DC to 85Mc 4 nsec i 50y fom Type 86 Plug-In Unit and probe | $ 350 & 128
- Preamp % C
Type 517A | 5 nsec/cm 12 kv
’ ‘_H_lgh-Spee d 7 nsec 25 mv/cm Yes None o0 ecrarm None oAby $3500 39
*Type 541A ® | 50 mv/cm 0.1 pusec/cm 5X
12 nsec e Yes None f R saclen | BOASealan 10kv | $1225F7 | 69
-i* 21 5: 10,
*Type 543“@:" [oinsee | S0mVIEM Eoy L Nens 0.1 psec/em | 96’50, 100X| 10kv | $1300F | 74
';f; Fasl-Rlse to 20 v/cm to 5sec/cm 26 nséc/cm
i DC to 30 MC
*Type 545Af@ 50 mv/cm 2 usec 0.1 pusec/cm 5X
~ Fast-Rise 12 nsec to 20 v/cm 1es to 10 sec to 5sec/em | 20 nsec/cm 10kv | $15501 of
_ Type 555 ® 50 mv/cm 0.1 usec 0.1 psec/cm 5X
- Dual- Beam e to 20 v/cm - to 50 sec to 5sec/cm | 20 nsec/cm 10kv | $26501 -
Type 551 ® 50 mv/cm 0.1 usec/cm 5X P
BuslBear DC to 25 MC 14 nsec e Yes None Gie o 10kv. |-$1850F | 773

T Price does not include Plug-In Units.
* Rack-Mount models are available.

® When used with Types 452 and 5T1A Sampling Plug-In Units.
When used with Types 451 and 5T1A Sampling Plug-In Units.

© When used with Types 3576 and 3T77 Sampling Plug-In Units.
® When used with Type L Plug-In Preamplifier.

® When used with Type L Plug-In Preamplifier.
designed for 2 Plug-In Preamplifiers.

Type 551 and 555 Oscilloscopes are

2
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TEKTRONIX OSCILLOSCOPES

(According to Passband Capabilities)

Vertical f e Calibrated | Signal | S Calibrated | Magnifier | 4
Inst ; : gna weep ate : ccel. :
i e Passband Risetime Sensitivity | Delay Delay Sweep Range Masx. Calib. Potential Riice | Fape
Sweep Rate
0.2 usec/cm
* 50 mv/em g 5X
Type 515A 23 nsec 6. 20y lem Yes None to I sfem 4kv | $ 875 33
: 2 sec/cm
Type 516 50 mv/cm 0.2 psec/cm 5X
Dicl - Tiace Bnsec | oy v e Yes None to e 4kv | $1070 36
_ 2 sec/cm
_ 50 mivlcin 0.1 usec/cm 5%
*Type 531A® | DC to 15 MC 23 nsec Yes None to 10kv |9 995t 59
. to 20 v/cm 20 nsec/cm
5sec/em
50 mvlcrh 0.1 usec/cm 2.5.10,
*Type 533A © 23 nsec Hs S0nifein Yes None to 20,50,100X| 10kv |[$11257| 63
5sec/cm 20 nsec/cm
: 0.1 usec/cm
*Type 535A © Phsesdl 0 IVERL L Lo b R rsec " i 10kv | $1400t| 59
to 20 v/cm to 10 sec 5 20 nsec/cm
: : sec/cm
Type 536 ® ; 0.2 usec/div
XY DC to 11MC | 3lnsec | 0mv/ /‘i‘." No None to i Ay Lot ke
Curve Tracer e 2 sec/div kg i
*Type 317 : 0.2 psec/div
Daylight 35 nsec f1>05r8\:// /?:Ill\:/ Yes None to 40 nsse)f: Idiv 9 kv $ 875 14
q’l" Poriable 2 sec/div '
ype 561A © 10 mv/em 0.5 usec 0.5 usec/cm 5X
Oscilloscope =dlngec to 10 v/em 2 to 10 sec to 1 sec/cm | 0.1 pusec/cm 35kv [ 4701 2
Type 564 © Same features as Type 561A (above) plus SPLIT-SCREEN STORAGE of signal
Storage B DC 1o 10MC information. § 9501 &9
*Type 565 ®
Dual-Beam 35 nsec IO]nav/ ik No o Sec i 0 i 4kv | $1400t| 93
Oicilioscane to 10 v/cm to 50 sec to 5sec/cm 1 usec/cm
Type 321 10 mv/div 0.5 usec/div o
Transistorized | DC to 5MC 70 nsec to No None to 0.1 /di 4kv |$ 820 17
3" Portable 20 v/div 0.5 sec/div il
| Soee b 0l yaee 10 mv/div
Type 310A ' to 0.1 v/div 0.5 usec/div 5X
S N e B Nene t0:0.0 seeldiv | 01 paceyaiv | 010 800 12
S to 50 v/div
*Type 503
/ s 1 usec/cm 225 10,
Oiffereetiel 075 sec | o 50l | No | None fo 20,and 50X | 3kv |$ 640 | 25
Cirve Trecar | DC 1o 450KC 5sec/cm 0.1 psec/cm
. 1 usec/cm
ype 504 075 e | M g one to Mome | Sk b1 98
. to 20 v/cm
, = 0.5 sec/cm
~ Type 502A
' 1 DC to 50KC 1 pusec/cm 2.-5:10;
2:;';(3_‘;9!“,,;}. | increasing to 300026}'\;//22 No None to and 20X 3 kv $1050 22
roive Toceer DC to 1MC 5sec/cm 1 pusec/cm

[ Frequency Specifications are at 3-db down.

I Price does not include Plug-In Units.

* Rack-Mount models are available.

® When used with Type L Plug-In Preamplifier.
(® When used with Type L Plug-In Preamplifier and Type T Plug-In Time Base.

(G When used with Type 3A1 Plug-In Amplifier and Type 3B3 Plug-In Time Base.
) When used with Type 3A1 Plug-In Amplifier. Type 565 is designed for 2 Plug-In
Amplifiers.




HIGH-VOLTAGE SURGE-TEST OSCILLOSCOPES
S Calibrated Signal | Sweep = Calibrated Magnifier = Accel. .
Lngin b ' R'se“m_e Sensitivity Delay Delay | Sweep Range Sweep Rate Potential Price | Page |
o Approximately 50 v/cm . 20 nsec/cm | "
Type 507 10 nsec b 500 vlom No None o 50 ,u,sec/cm None 24 kv | $3000 30
| TELEVISION OSCILLOSCOPES B N ]
. o - : Calibrated | e i
. Calibrated Signal Vertical Sweep = Accel. . f
Instrument isheatinie Sensitivity Delay Response SR:::;ep Magnifier ; Potential | Price Page h
i : e - Norm‘a_lm Bl A BRI e ID_J s : Lt =
Type 524AD 15 mv/cm : 0.1 usec/cm ?
Oscilloscope 35 nsec to 50 v/cm Yes ﬁllsEh to 0.01 sec/cm | 3 and 10X | 4 kv $]300 46
i ; i 1 |
SRR LT S RS S e el e i - — ‘ e el L e ‘ L - ‘ .
-~ Type 525 15mv/ecm with | : | | |
. Waveform | 90k dep | No. 00 fowhan l BelRend Dokl e sl | s
{ Monitor a | attenuator 9 : | 147 T | |
. Type 526 | Dual Channel displays, with either vector or linear-sweep presentation of demodulated ‘ 4.k i$] 4 65 59
. Vectorscope ‘ chroma signal. ! |
*Type S e e | : 5 |d .and_ 0 ’ -
. Waveform | | to 1.6v | No Flat, IRE o~ - 5and 25% | 4 kv 19995 1 -85
1;_ % | | Line Rates | | | |
. Monitor E | for 7 cm | i , |
l ~ SAMPLING SYSTEMS S -
Piaieh b anaan i o | ' !npuf T .. .. | Calibrated } Signal| Sweep  Equivalent j“S};‘rr\iElZ;P—é‘r: . | System ... |
x@ nshmen lmpedcmce ' setine Sensitivity | Delay Delay Sweep Time Cenﬁmefer Trigger Pnce iPage
I ---:'-T e 66‘ Wifh T es - ‘i.m-- B N e P W P S AT ML T T U ‘x;__r,;.;g- i ey e i\ i S £ b B L R R L ¥ ! PSSR — ; e ,A‘E‘,r e
51¥{)A gl L)j::n‘s' 50Q@ | 0.1 nsec | No through 1 nsec/cm ‘ L Externol $3500 129
. Type wit ypesa : | time. psec/em | 4 ‘ .
| STA aid a1 W] 00 | 0P Ve Gae L et L SRl R L IS
% Type 661 with Types| | 2-200 mv/cm | | | | | $3500 | |
i 5T1A and 433 Um’rsé 100k, 2pf | 0.35 nsec 1-2-5 sequence | No 1 | | External (with probes) 133 |
| *Type 561A ; | | o 0.2 “iec/cm | (ternal | |
with Types 3576 and | 50Q | 0.4 nsec | Yes oY - 10 or 100 or $2220 | 85
. | | ‘ 1100 nsec| 10 pusec/cm | ;
3T77 Units 5 . | ; External |
- | ! plus 10X mag. ; 5 |
*Type 561A e T R " Pl o
with Types 353 and| 100k, 2pf | 035 msec | S100mv/em |\, | | | External {Mi%i?)es} 8 |
3777 Units i s | | | : |
Type 564 with 'i'y_pes sy | Same features as Types 561A, 3576, 3177 (above) plus SPLIT-SCREEN N
3576 and 3T77 Units e Sl STORAGE of signal information. 0 4
Type 564 with Types Same features as Types 561A, 3S3, 3T77 (above) plus SPLIT-SCREEN |  $3100 '
353 and 3177 Units e STORAGE of signal information. (with probes) 47
*Type 567 with Types | Same features as Types 561A, 3576, 3T77 (above) plus DIGITAL READ- o
3576, 3177, and 6R1| 500 0.4 nsec i £ S $4950 | 97
e . OUT of pulse risetime, pulse amplitude, pulse width, time differences.
':*Type 567 w;th Types 100k 90f | 535 heac Same features as Types 561A, 353, 3777 (above) plus DIGITAL READ-| $5350 o
353 and 27 Units e : OUT of pulse risetime, pulse amplitude, pulse width, time differences. | (with probes)
SAMPI.ING SYSTEM ACCESSORlES
lnsfrumem‘ , - Description - . : 1 Price (P 4
280 Trigger Allows hmlng systems to be synced up to 5 Gc Oufpuf repeht:on rate $ 265 260-
- Countdown o variable from 15 to 45 Mc.
3-‘290 Trunsrstor Measures fast transistors, short duty cycle measurements of delay time,
o S S : : $ 290 201
-Time Tesfer risetime, storage time, and fall time. b
” Measures fast-switching diodes, forward and reverse recovery. Response | $ 185 209
better than 0.35 nsec. 65
* Rack Mou_rit_ models are ova?ldble:




Reference Chart
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0 Type 561A, RM561A, and 564 Oscilloscopes use any of

these Plug-In Units.
Type 565 and RM565 Oscilloscopes use Plug-In Units for
vertical deflection only.
Type 567 and RM567 Readout Oscilloscopes use Digital
and Sampling Units for digital readout. Other Amplifier
and Time Base Units can be used without digital readout.
AMPLIFIER UNITS
Passband Calibrated Sensitivity * Input : :
Type (3-db down h e or de coupladl. | ("F (foge
2A60 dc —1 Mc. 50 mv/cm—50 v/cm in 4 steps. 1 megohm shunted by = $ 105 | 163
_ 47 pf, 600 volts max.
2A61 Low-Level 1 0.06 cps—300ke |10 pv/cm—20 mv/cm 1-2-5 sequence. | 10 meg—50pf; ==5v | § 385 | 163
Differential : (ac—-coupled only)
2A63 Differential : dc — 300 ke. 1 mv/em—20v/cm, 1-2-5 sequence. $ 130 | 164
50:1 rejection ratio -
**3A1 Dual-Trace dc— 10 Mc. 10 mv/cm—20 v/cm, 1-2-5 sequence. $ 410 | 165
(Identical Channels) .
3A72 Dual-Trace 'l dc—650kc 10 mv/em—10v/cm, 1-2-5 sequence. =1 megohm shunted by | $ 250 166
(Identical Channe's) el 47 pf, 600 volts max.
3A74 Four-Trace 1 dc—2 Mc. 20 mv/cm—I10v/cm, 1-2-5 sequence. $ 550 | 167
(Identical Channels)
'° 3A75 G il dc— 4 Mc. 50 mv/em—20v/cm, 1-2-5 sequence. $ 175 | 166
3C66 Strain Gage | de5ke 10 pstrain/div—10,000 gstrain/div, $ 400 | 170
- 1-2-5 sequence.
g‘sizpll)i:gl-'n.’ace - ]egl?mem 5mv/cm—100 mv/cm, 1-2-5 sequence. | 100k, 2 pf =3 v max $Ervsi?ho %
(Use with 3T77) | (035 nsec rise- ' Sl sl
| : probes)
time).
3576 Dual-Trace '_ | dc to equivalent | 2 mv/cm—200 mv/cm, 1-2-5 sequence. 50 Q 2 volts $1100 | 173
Sampling - | 875Mc pk-to-pk. max.
(use with 3T77) - | (0.4 nsec risetime). dc-coupled
TIME-BASE UNITS
Type ~ Sweep Raie 2. Magnibier. © -Triggeri_ng: = ' | Price Page
2867 1 psec/cm to 5sec/cm, 1-2-5 Internal, External, Line; amplitude-level $ 175 | 164
Single Sweep sequence. selection; ac or dc-coupled; automatic
e e or free run; = slope.
‘3B1 0.5 usec/cm to 1 sec/cm, 1-2- 5X Internal, External; amplitude-level selec-| $ 475 | 168
Sweep Delay 5 sequence (for both normal tion; ac or dc-coupled; automatic (normal
e A e e and delayed sweeps). sweep only) or free-run; =+ slope.
0.5 usec/cm to 1sec/cm, 1-2-5 Internal, External; amplitude-level selec-| $ 525 | 169
sequence (for both normal and tion, ac or dc coupled, =+ slope. Nor-
l delayed sweeps). Continuous- mal sweep has in addition: automatic
ly variable calibrated delay and line plus single sweep.
from 0.5 usec to 10 sec.
Equivalent sweep rates 02| 10X |Internal or External, == slope. $ 650 | 174
nsec/cm to 10 usec/cm, 1-2-5
. sequence.
* Sensitivity and Sweep Rate are o
- variable between steps, uncalibrated.
** Provides é-cm linear scan.
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pstrain/div

ance, capacitance, or inductance.

P
CHARACTERISTICS OF TEKTRONIX OSCILLOSCOPES ; f"
OSCILLOSCOPE | *Type 531A | * Type 533A *Type 535A |  Type 536
FEATURES  General Purpose | General Purpose | Sweep Delay | X-Y Curve Tracer
SIGNAL DELAY Yes No
- CALIBRATED
SWEEP RANGE 0.1 usec/cm to 5 sec/cm See Type T
Time-Base
- SWEEP. 2, 5, 10, 20,
MAGNIFIER a2 50, 100X = iy
' ls)gfg’ None 2 usec to 10 sec None
ACCELERATING
2 PRICE .«
- (WITHOUT $995 $1125 $1400 $1085
~ PLUG-IN UNITS)
PAGE NUMBER 59 63 59 66
PLUG-IN UNIT TYPE | CALIBRATED |  piseT|ME AND PASSBAND OF OSCILLOSCOPE AND PLUG-IN UNIT
~ SENSITIVITY o _ . e e
e ., 1 5mv/mto 35 nsec 40 nsec
g ..w_-‘_deTBQQd ' 20 mv/cm 2 cps to 10 Mc 2 cps to 9 Mc
B - High-Gain
e 50 mv/em 25 nsec 35 nsec
e to 20 v/em dc to 14 Mc dc to 10 Mc
C A - -Du:;xf_‘-‘rrac.é; . 50 mv/em 23 nsec 35 nsec
e DO Unt to 20 v/cm dc to 15 Mc dc to 10 Mc
f D ~ High-Gain DC 1 mv/cm to 0.18 usec
o= Dilferaplial 50 v/cm dc to 300 ke, increasing to 2 Mc
i E Low-Level AC 50 pv/em to 6 usec
= .Differénﬁ'a_f:__* 10 mv/cm 0.06 cps to 20 ke, increasing to 60 ke ‘
. G - Wide-Band DC| 50mv/cm to 25 nsec 35 nsec . .'
7 Dilferential . 20 v/cm dc to 14 Mc dc to 10/
H Y’Ilrld::éi?g 5mv/cm to 31 nsec 37 nsec
_4 . DgC i : 20 v/em dc to 11 Mc dc to 9.5 Mc
; K ~ Fast-Rise DC 50 mv/cm to 23 nsec 31 nsec
o 20 v/em dc to 15 Mc dc to 11 Mc
L 5mv/cm to 23 nsec 35 nsec
. o fgulie 2v/em 3cps to 15Mc 3cps to 10 Mc
L HohGan
Ju e gy 50 mv/ecm to 23 nsec 31 nsec
L 20 v/em dc to 15 Mc dec to 11 Mc
~ Four-Trace | 20mv/cm to 25 nsec 35 nsec
e it 10 v/em dc to 14 Mc dec to 10 Mc
0.6 nsec risetime (corresponding to 600 Mc), apparent sweep time to 1 nsec/cm
10 mv/cm (100 psec/cm with 10X magnifier), samples per display of 50, 100, 200, or 500.
No signal delay, requires external trigger in advance of signal.
25 nsec 35 nsec
: 50 mv/cm to dC to ]4MC dC to 10 MC
20 v/cm Performs precise operations of integration, differentiation, function generation,
o and linear or nonlinear amplification.
10 pstrain/div 60 usec risetime, dc to ékc. Measures force, displacement, acceleration,
to 10,000 strain . .. any mechanical quantity that can be converted to a change in resist-

0.5 mafem Supplies 5-nsec risetime pulse, 400-ma collector supply, 100-ma bias supply,
o risetime and passband same as with K Unit.
100 ma/cm .
50 rc?:(gcm 1 to 20 ma forward current, 0 to 2ma reverse current, risetime and passband
same as with K Unit. ' '
0.5v/cm -

Generates 22 calibrated sweep rates from 0.2 psec/div to 2sec/div plus 5X
magnifier. Triggering facilities include Manual, Automatic, H. F. Sync and Line,
either ac or dc coupled.

50 mv/cm to
_ 25vilem

35 nsec
dec to 10 Mc

40 nsecfl
dc to 9M.

Vertical “magnification” up to 500 times.

Calibrated continuously variable

(0 to == 100v) dc comparison voltages. == 2000 cm effective scale length.
0.005% maximum resolution. 40,000 to 1 common-mode rejection ratio.




Chart

o WITH LETTER SERIES PLUG-IN PREAMPLIFIERS
* Type 541A | * Type 543A  * Type 545A | Type 551 Type 555 | tType 581A| 7 * Type 585A
Fast-Rise Fast-Rise Sweep Delay | Dual-Beam Dual-Beam Fast-Rise Sweep Delay
Yes
50 nsec/cm to
0.1 psec/cm to 5sec/ecm 9 igec e
2:'5.-10, 20
A 50, 100X o
2 psec 0.1 psec 2 psec
Mene to 10 sec None to 50 sec e to 10 sec
10 kv
$1225 $1300 $1550 $1850 $2650 $1425 $1725
69 74 69 77 81 119 119
R!S?TIME AND PASSBAND OF OSCILLOSCOPE AND PLUG-IN UNIT PRICE | PAGE. PLUG-IN
30 nsec 30 nsec 30 nsec e
2 cps to 12 Mc 2 cps to 12 Mc 2 cps to 12 Mc $145 140 R
18 nsec 20 nsec 18 nsec
dc to 20 Mc dc to 18 Mc dc to 20 Mc
15 nsec 16 nsec 15 nsec : .
de to 24 e dei fo 22 Me de'te 94 M $260 | 141 [ECol
0.18 psec o
dc to 300 ke, increasing to 2 Mc $170 142 -l D .
' 6 nsec BT
0.06 q;us to 20 ke, increasing to 60 ke $190 143 F
18 nsec 20 nsec 18 nsec e
‘ _. de to 20 Mc de to 18 Mc dc to 20 Mc s
23 nsec 25 nsec 23 nsec —
de to 15 Mc de o 14 Mc dc to 15 Mc 3185 | 145 PR
12 nsec 14 nsec 12 nsec g
de fo 30 Mc dc to 25 Mc de fo 30 Mc ¥ | e B
15 nsec 16 nsec 15 nsec S
3cps to 24 Mc 3 cps to 22 Mc 3 cps to 24 Mc §210
12 nsec 14 nsec 12 nsec e = = ': :
dc to 30 Mc dc to 25 Mc dc to 30 Mc e
17 nsec 18 nsec 17 nsec e
de to 20 Mc de 1o 19 Me de to 20 Mc $525 | 148 PR A
0.6 nsec risetime (corresponding to 600 Mc), apparent sweep time to 1 nsec/cm e
(100 psec/cm with 10X magnifier), samples per display of 50, 100, 200, or 500. $625 149 ' N ;
No signal delay, requires external trigger in advance of signal. ‘ s
14 nsec 16 nsec 14 nsec
dc to 25 Mc dec to 22 Mc dec to 25 Mc $525 .
Performs precise operations of integration, differentiation, function generation,
and linear or nonlinear amplification.
60 psec risetime, dc to 6kc. Measures force, displacement, acceleration,
strain . . . any mechanical quantity that can be converted to a change in resist- $325 154
ance, capacitance, or inductance.
Supplies 5-nsec risetime pulse, 400-ma collector supply, 100-ma bias supply, $325 156
risetime and passband same as with K Unit.
1 to 20 ma forward current, 0 to 2 ma reverse current, risetime and passband $240 158
same as wi_fh K Unit.
L" Generates 22 calibrated sweep rates from 0.2 psec/div to 2sec/div plus 5X
| magnifier. Triggering facilities include Manual, Automatic, H. F. Sync and Line, $240 160
either ac or dc coupled.
. 27 nsec
dc to 13 Mc
Vertical “magnification’” up to 500 times. Calibrated continuously variable $525 161
(0 to == 100v) dc comparison voltages. -+ 2000 cm effective scale length.
0.005% maximum resolution. 40,000 to 1 common-mode rejection ratio.
T Uses Letter-Series Plug-In Units with Type 81 Adapter.
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CHARACTERISTIC-CURVE TRACERS U
Instrument V:mcal
xis
- Type 570 presents an accurcfe graphlc-;'f . . Plate, screen, or _
~analysis of electron-tube characteristics 40 e el 1o ]v/dlv'fo grid current s,
1 50 ma/div 50 v/div ; 4 kv Yes $1100 t 111
- under almost any concelvable operqtmg plate or grid volt- _
: | 1-2-5 sequence | 1-2-5 sequence
- condition. age.
'TYPe 575 traces choracterishc curves ]‘;G/ /dc;;fvfo 102'18\:’//03;; e Collector current
for both PNP and NPN fransnsrors and ke ; & voltage, Base 4 kv Yes $1075. | 114
dlodes on the face of a crt. 10 mv/div to 10 mv/div to current & voltage
0.5 v/div 0.5 v/div. o
iy | S S T
Instrument ~Collector Supply Bcrse Supply | Calibrated Display Companson Price | Page
. : : o Tests . o
= s'reppmg, 4 to 12
o steps per family, either Ve
Type 175 adapts the Type 575 to meas- |0 to 20v or 0O to | repetitive or single S
urement of high power (NPN and PNP) (100 v, or 0 to 100 v | family. : :
: S e o e : ; L Horizontal Axis— Yes $1475 | 114
transistors and diodes. Specifications 'with 300-Q series | 10 current positions— Collotiok Yelfucs
apply ONLY when used with Type 575 load resistor. 1 ma to 1amp/step Boos Vel g
‘ Curve Tracer. \. 5 voltage positions— 9
002 to 0.5v/step
INDUCTANCE AND CAPACITANCE METER SQUARE-WAVE GENERATORS
Instrument -'RQnges A.ccurac? i ﬁ",’ffgde- Pri;e Pdge | !nkf'rUmehf R_iséﬁmg : ,Fr;gt;«;:;cy \2, ";:2 ;fe F_’rfce‘ Pa%i’ >
- Permits mea- _ 10v to 100 v
10 10 3,10, suring an un- - G T3
W0 100 eidatet e BERE e e e
1300 ph within 3% | pacitance 2 loeid
Type 130 (0 to 3, 10, of full scale | while elimin- $ 225 188 __ -
' 130, 100, ating effects S 400ke |O:1v 1o 0.5y
300 puf of other ca- ~ Type 107 | 3nsec o 1 e with 52-Q ter- | $ 190, 177
- pacitances. e mination
AMPLIFIERS
e ~ Frequency ... | Differentinl I ‘lnout | & Guipid L e
nstaiment __G_am_ ~ Responset - :Nr:):;s.e. !.gvel_- . oput. G ,'lmpedance';.ﬁﬂ.- - .Impedance Pnce Page
- 10 megohms
*Type 122 ‘?85‘0?" 0.2 cps fo 40ke ]“5: pn Yes paralleled 1000 chms | $ 135 | 182
L _ J by 50 pf. | .
Type 124 100X Sensioh ke e o No 10.megohms il Stkichms | $75 18y
e less grounded :
' 50 puv or less 1 megohm
T oo | s to VM pk-to-pk, No paralleled 93ohms | $ 465 | 203
et r:sg il grounded by 22 pf.
+ Frequency Specifications are at 3-db down.
* Rack-Mount models are available.
O




i Chart
; 0 PULSE GENERATORS
e e S R e kg ~oupst | Trigger
Instrument - Frequency w Hor W:dfh | Risetime i Delay . Am_p_litUde ; lmped_dn_ce | Req. | Price | Page
Type 109 275 to 700 cps 0.5 nsec to 300 nsec <0.25 nsec None 0 to 50 v 50 Q None $360 178
Type 110 360 to 720 cps | 0.5 nsec to 300 nsec |  <C0.25 nsec Tnsec | 0 to 50v 50 Q Line $650 | 179
TYpel '|'| 0 to 100 ke 2 nsec to 0.1 usec 0.5 nsec 2538;:“ 123 v 50 Q +5v $365 180
T Type 161 0 to 50 ke 10 psec to 0.1 sec 0.5 psec Variable | 0to =50 v | 1—5kQ +3v $130 193
T Type 162 0 to 10 ke 100 psec to 10 sec 1 usec None 50 v 1kQ 150 il 5130 194
nypQ 163 0 to 500 ke 1 usec to 10 msec 0.2 psec Variable | 0to +25v 100 Q—3.5kQ | +2v $130 195

T Type 160A Power Supply provides power for up to 7 Type 161 or 162 Generators, 5 Type 163 Generators, or 5 Type 360 Indicators.

TIME-MARK GENERATORS

Instrument | Time-Mark Interval Sine-Wave Frequency Accuracy ~ Stability Tt Price = Page
B : 2 per decade from 1 usec to 5 S i
Type 180A sec, separately or in timing 5Mec, 10 Mc or 50 Mc within 0.001% | ¢ P°2 45 ff" i .'°g $ 625 | 196
Eo i combination. o L s
*Type 181 e L 10 Mc about 0.03% | 0.005% per hour | § 265 198

* Rack-Mount models are available.
1 All outputs are derived from a 1 Mc crystal-controlled oscillator. Type 180A uses temperature-stabilized oven which is also available
o as accessory for the Type 181, or as MOD110 installed in the instrument. This provides stability of 3 parts per million.
i

CONSTANT AMPLITUDE SINE-WAVE GENERATOR

S vt R e e B e s e e e Harmonic | Output sk
!nstruTgn-f aii ,Qutp e Frgqgencx e OU]‘PU* Af?'lplffude_, - | Content | Impedance e Foge

e Con‘rinuousl)}.vdfiable f.rc;m 350 .C‘ontixnuc.ausl)m/ variable from 46 Typicd!]y less : :
Kyee 1908 kc to 50 Mc. mv to 10 volts, pk-to-pk. than 5%. Ll ot yod - 199

TRACE-RECORDING CAMERAS
(Standard Cameras)

_lens | e
1.9 1:0.9 Polaroid* $450 206
(45 | 107 land 3'," | $360 206
/1.9 1:0.5 by 41/," ~$500 206

Optional lens, frames, backs available as in'di\fiduqi components to assemble camera
to fit any application. ; : :

* Registered by Polaroid Corporation.

T T A T S
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DESCRIPTIONS AND SPECIFICATIONS

All  present regular-production Tektronix Instruments and
Accessories are listed and described in this catalog. We hope
that it contains the right kind and amount of information for
you.

The principal Tektronix instrument is the cathode-ray oscillo-
scope, which is a three-dimensional display device. These
three axes are designated: X (time-base or horizontal plane),
Y (amplitude or vertical plane), and Z (brightness range of
display). The X and Y axes convey precise quantitative in-
formation and are usually specified as TIME per division
and/or VOLTS per division. The Z axis is usually modulated
by blanking or unblanking voltages in order to eliminate
retrace time from the presentation. Time markers can also be
used to modulate the trace in most Tektronix Oscilloscopes.

Characteristics other than X-axis sweep rates and Y-axis sensi-
tivities are usually not of primary importance in describing
the accuracy of the display, but are often pertinent when
selecting an oscilloscope for a particular application. While
specifications on these other features are less stringent, relative
values in areas such as trigger sensitivity, CRT accelerating
potential, amplitudes of output waveforms, etc., are quite
meaningful.

We have tried to describe all of the more significant features,
capabilities, and limitations of Tektronix instruments in a way
that will be of the most value to most customers. This cannot
be done without knowingly omitting some things meaningful
to only a few.

If you have specific questions about any instruments that are
not answered here, you should consult your Tektronix Field
Engineer or Engineering Representative; he can probably pro-
vide a ready answer. Occasionally, however, questions are
asked about specific performance limitations that we have
never investigated. If the questions are of general interest
to many customers, an investigation will be made. However,
such questions usually imply a desire to use the instruments
in applications for which they are not intended. When such
is clearty the case, a special investigation can seldom be
justified. The burden of testing or calibrating instruments to
assure conformance to such a specification would not be one
which we could, with clear conscience, pass on to all customers.

Questions may arise about the exact meaning of such words
as “approximately”, “typically’”, and our intent when using
them to describe an instrument. For instance, the square-wave
voltage calibrators in many Tektronix Oscilloscopes are typi-
cally described as having a frequency of approximately 1 ke.
The frequency is relatively unimportant. If we specified the
acceptable frequency limits, it would be misleading; the pri-
mary purpose of the calibrator in most cases is to provide
an accurate voltage reference, not an accurate frequency
reference. In other cases, a characteristic might be stated in
what seems to be absolute values (for example, + Gate Out).
In most instances, the accuracy of the value is unimportant,
and the acceptable limits would again be misleading. The
availability of the waveform at a front-panel connector is a
characteristic of the instrument and does not contribute to the
accuracy of X and Y measurements.

Your Tektronix Field Engineer or Overseas Distributor will
welcome your discussion on descriptions and specifications of
Tektronix Oscilloscopes and associated instrumentation.

PASSBAND AND RISETIME MEASUREMENTS

Frequency-response quotations are at the 3-db-down points
unless otherwise stated.

Equipment for measuring frequency response (passband) must
be carefully selected to assure accurate readings. A generator
which is correct in amplitude at just the low frequency and
high frequency check points could prove misleading. Uniform
frequency response measurements require a generator with
“flat” output amplitude characteristics over its entire frequency
range. Loading placed on the generator must also be con-
sidered. High frequency sine-wave generators must usually
be terminated to match their output impedance. For oscil-
loscopes having an upper frequency response in the area from
350 kilocycles through 50 megacycles, Tektronix uses Type
190B Constant Amplitude Sine-Wave Generator to check for
high frequency roll-off characteristics.

A characteristic of importance to the pulse-measurement field
is risetime. This parameter is generally a good indication of
relative passband. In short, faster risetime means greater
passband (in the direction of higher frequencies). Several
factors must be considered in making risetime measurements.
For reasonably accurate readings of risetime, the oscilloscope
should be approximately 5 times faster than the signal to be
measured. When risetime of the signal approaches risetime
of the oscilloscope, the true signal risetime can be computed.
Risetime of cascaded signals is calculated by taking the square
root of the sum of the squares (of signal and oscilloscope
risetimes). For example, a signal with a risetime of one nano-
second viewed on an oscilloscope with a risetime capability
of one nanosecond will appear as approximately 1.414 naro-
seconds.

In order to measure actual risetime of the oscilloscope, the
input pulse should be free of overshoot and ringing, since
risetime is generally measured between the 109 and 909%
amplitude points on a waveform. Proper termination of the
input-pulse source must also be considered. Tektronix uses
Type 105 Square-Wave Generator (approximately 13 nsec rise-
time), Type 107 Square-Wave Generator (less than 3 nsec
risetime), or Type 109 Pulse Generator (less than 0.25 nsec
risetime) for checking risetime of general purpose oscilloscopes.
For faster oscilloscopes, specially constructed generators are
employed.

MECHANICAL CONSIDERATIONS

VENTILATION—In general, a standard oscilloscope using 250
watts of power or more will have filtered forced-air cooling.

CLEARANCE—Under normal conditions, at least two inches
of unobstructed space around the oscilloscope should be main-
tained to assure safe operating temperature. Should the
chassis temperature become excessive, at typically 120°, a
thermal-cutout switch will interrupt the power and keep it off
until a safe operating temperature is reached.

CONSTRUCTION—The oscilloscope chassis and cabinet are of
aluminum alloy for lightweight durability.

FINISH—The oscilloscope front panel is anodized and the
cabinet has blue-vinyl finish.
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TEKTRONIX-MANUFACTURED COMPONENTS

Qhen standard commercially-available components do not
meet rigid requirements of Tektronix Oscilloscopes and associ-
ated instruments, and suppliers cannot fulfill adequately this
demand for these specialized components, Tektronix manu-
factures them.

Some of these special components manufactured by Tektronix
for exclusive use in its own equipment include cathode-ray

tubes, transformers, ceramic terminal strips, and etched cir-
cuitry—in addition to precision potentiometers, capacitors, wire-
wound resistors, inductors, semiconductor and solid-state
devices.

Designed compactly for reliability and efficiency these Tek-
tronix-manufactured components incorporate the highest stand-
ards of craftsmanship in meeting the special needs of particular
instruments.

CATHODE-RAY-TUBE PHOSPHOR DATA

The catalog description of each oscilloscope indicates
the phosphor normally supplied. However, for specific
applications, you may want to specify another phosphor.
The phosphor data chart will help in your selection.

For more specific information regarding the best-suited
phosphor for your particular application, please confer
with your Tektronix Field Engineer. He will know the
factors that must be considered in selection of a phos-

phor for any given application. For example, Type P11 is
excellent for waveform photography but due to its short
persistence, it is not well suited for applications requiring
visual observation of low speed phenomena.

Phosphors are rated in several parameters, such as color
of fluorescence or phosphorescence, persistence, etc. The
following table describes the more commonly used phos-
phors.

PHOSPHOR DATA CHART
, o s  iRdlamee L s Calel @) 5 e e
 Phosphor| Fluorescence | Phosphorescence | Brightness | Persistence ® | Size ~ Principal Use - Comments
P1 Yellowish- Yellowish- 128 Medium Fine Slow Repetition Rate| Used to keep down flicker
Green Green Oscilloscope Displays| apparent at low rep. rates
such as 60 cps.
o P2 Green Green 238 Medium Short* | Coarse General Purpose | Good compromise for high
Displays and low speed applications.
P4 White White 165 Medium Short | Coarse Television Pictures
(Image Displays)
By Greenish-Blue Yellow 128 Long * Coarse Slow Speed
Displays
P11 Blue Blue 100 Medium Short | Medium Oscilloscope High blue light content and
Photography small spot size conducive
to sharp photographs.
P15 Blueish-Green | Blueish-Green 32 Short Fine Moving Film Poor for high-speed photog-
Photography raphy.
Flying Spot Scanner
Displays
P20 Green Green 250 Medium Medium General Purpose
Displays
P31 Green Green 284 Medium Coarse Oscilloscope Displays| Bright sharp image.
In High Ambient Light

*rO® &

Taken with a Spectra Brightness Spot Meter, which incorporates a C.LE. standard
eye filter. Representative of 10 kv aluminized screens.

JEDEC classification (to 109 level).
FINE — up to 4.9 u, MEDIUM — 50 u to 9.9 u, COARSE = 10.0 u and up.

Low-level persistence may last for minutes.

UNITS and ABBREVIATIONS used in this Catalog

o Unit me  Abbreviation|  Unit ame  Abbreviation|  Unit ~ Name  Abbreviation
0% cycles gigacycles Gc 102 meter centimeter cm 10 farad microfarad uf

10® cycles megacycles Mc 10~} second millisecond msec 107 second nanosecond nsec

10° ohms megohms meg 10-% meter millimeter mm 10-'2? farad picofarad pf

10° cycles kilocycles ke 10-¢ second microsecond sec 10-'? second picosecond psec

10° ohms kilohms k




SMALL IN SIZE
LOW IN WEIGHT

ELECTRONICALLY-REGULATED DC SUPPLIES

CHARACTERISTIC SUMMARY

VERTICAL

CALIBRATED SENSITIVITY—
Dc-coupled, 0.1 v/div to 50 v/div.
Ac-coupled, 0.01 v/div to 50 v/div.

PASSBAND—Dc-coupled, dc to 4 Mc.
Ac-coupled, 2 cps to 3. 5Mc.

RISETIME—90 nsec.
INPUT—1 megohm, 40 pf.

HORIZONTAL
CALIBRATED SWEEP RANGE—O0.5 p,sec/dlv to 0. 2 sec/
div.

SWEEP MAGNIFIER—-—-SX extends sweep range to 0 'I_

psec/div.

TRIGGER REQUIREMENTS—Internal: 0.5-div deflection.
‘External: 0.2 to =20 v.

EXTERNAL INPUT—1.5 v/div.

CRT
DISPLAY AREA—S8 x 10 div. Each div equal to Vi mch
ACCELERATING POTENTIAL—T 85 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—50 myv to 100 v, T kc square

wdave.

POWER REQUIREMENTS—]OS to 125 v or 210 to 250 v,

175 watts.

The Type 310A Oscilloscope is an instrument you can
take with you—easily, comfortably. Small size and low
weight combined with operation on 50 to 800-cycle line
frequency make this an ideal instrument for maintenance
and calibration of specialized measuring and recording
instruments at their point of use. Accurate calibration and
excellent linearity assure faithful displays and precise time
and amplitude measurements either in the laboratory or
in the field. Functional panel design and versatile con-
trol systems contribute to operator convenience.

TYPE 310A OSCHLOSCOPE
semiaL

HECAEATD B

TERTRGHIX, gfﬁ%

FORTLRND, OREGON, Ui,

VERTICAL-DEFLECTION SYSTEM
Frequency specifications are at 3-db down
DC-Coupled Vertical Amplifier—Main amplifier

passband is dc to 4 Mc. Vertical deflection is calibrated
in steps of 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 v/div.
When ac coupled, the low frequency 3-db point is
2 cps direct or 0.2 cps with 10X Probe. An ac-coupled
preamplifier switched in by the VOLTS/DIV control
provides three additional calibrated steps of 0.01,
0.02, and 0.05 v/div, at a frequency response of 2
cycles to 3.5 mc. In addition, a 2.5-to-1 vernier (un-
calibrated) control provides for continuously-variable
adjustment from 0.01 v/div to 125 v/div. A light on
the front panel indicates when the control is in the
variable (uncalibrated) position. Vertical amplifier
factory-adjusted for optimum transient response. Rise-
time is less than 90 nsec. Input impedance is 1 meg-
ohm paralleled by approximately 40 pf.

Calibration Accuracy—Internal adjustments are
provided for setting the gain of the vertical amplifier.
When these adjustments are accurately set with the
VOLTS/DIV switch in the 0.1 and 0.01 v/div positions, the
vertical deflection factor for any other position of the
switch will be within 3% of the panel reading for that
switch position.

Probe—A low-capacitance probe (10-x atten.) is
supplied with the instrument. Input capacitance with the
probe is approximately 9.5 pf paralleled by 10 meg-
ohms,




HORIZONTAL-DEFLECTION SYSTEM

Wide Sweep Range—The Type 310A has 18 cali-
brated sweep rates: 0.5, 1, 2, 5, 10, 20, 50, 100, 200,
500 wsec/div, ....1, 2, 5,10, 20, 50 millisec/div, 0.1,
0.2 sec/div. In addition, a vernier (uncalibrated) con-
trol provides sweep rates continuously adjustable from
0.5 usec/div to 0.6 sec/div. A light in the front panel
indicates when the control is in the variable (uncali-
brated) position. Calibration accuracy of the 18 fixed
sweeps is within 3%.

Sweep Magnifier—Sweep magnification is obtain-
ed by increasing the gain of the sweep-output amplifier
by a factor of 5. The center 2-division portion of the
normal trace is expanded to 10 divisions. The HORI-
ZONTAL POSITION control has sufficient range to dis-
play any one-fifth of the magnified sweep. The 5-x
magnifier applied to the 0.5-usec/div sweep extends
the calibrated range to 0.1 pusec/div. Accuracy is within
3% of the displayed portion of the magnified sweep
on all ranges except the 0.5 usec/div range, where
accuracy is within 5%.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the control grid of the cathode-
ray tube. This assures uniform bias for all sweep speeds
and repetition rates.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Trigger source can be internal, external, or
the line frequency, either ac-coupled or dc-coupled. The
triggering point can be on either the rising or falling
slope of the triggering waveform.

Preset Stability—Same as above, except the sta-
bility control is preset to the optimum triggering point
and requires no readjustment.

Automatic Triggering—Automatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger controls need be
touched until a different type of operation is desired.
Range of automatic operation is between 60 cycles and
2 mc, approximately. In the absence of an input signal
the sweep is automatically triggered at about a 50-cycle
rate, providing a reference trace on the screen.

Trigger Requirements—Internal triggering—a sig-
nal large enough to produce a one-half division deflec-
tion. External—a signal of 0.2 v to =20 v.

Horizontal Input—A back-panel terminal permits
use of an external signal to drive the horizontal ampli-
fier. Deflection factoris 1.5 v/div.

J310A

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave voltage is
available through a front-panel binding post. Eleven
fixed voltages—0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50,
and 100 volts peak-to-peak—are provided. Accuracy
is within 3% . Square-wave frequency is about 1 ke.

Accelerating Potential—1.85 kv accelerating po-
tential, electronically regulated, is applied to the flat-
faced cathode-ray tube. A P31 phosphor is normally
supplied.

Regulated Power Supply—Electronically-regulated
dc supplies insure stable operation over line-voltage
and load variations between 105 and 125 v or 210 and
250 v, 50 to 800 cycles.

Power Requirement—105v to 125v or 210v to
250 v, typically 175 watts.

The Type 310A will operate over the range of 50
to 800 cps, but at 800 cps about 4% greater line
voltage is required. This can be partially compensated
for by using the multi-tap primary on the power trans-
former.

lHluminated Graticule—The edge-lighted graticule
has 8 vertical and 10 horizontal V4 -inch divisions. lllum-
ination is controlled by a front-panel knob. An appro-
priate filter is provided to increase contrast when view-
ing in a brightly-lighted room.

Hinged Chassis—The Type 310A opens up to per-
mit easy accessibility to all tubes and components.

Mechanical Specifications—Dimensions are 103"
high by 7" wide by 17%" deep. Net weight is 23
pounds. Shipping weight is 34 pounds, approx.

TYPE J10A QDSILLODSCOPE s siamuess snmmwes $675
Each instrument includes: 1—binding-post adapter, 1—10X attenu-
ator probe, 1—light filter, 1—3-conductor power cord, 2—instruc-

tion manuals.

FAN BASE

A Fan Base is available to provide filtered forced-air
ventilation. This will reduce operating temperature
when the Type 310A is used continuously for prolonged
periods of time or in a hot or limited-ventilation area.
For convenience, the Fan Base tilts the oscilloscope to
a convenient viewing angle.

For use on 105-125v, 50 to 60 cps only:
Order Part Number 018-012 ..:coss0:scsmasns $50

For use on 210-250v, 50 to 60 cps only:
Order Part Number 016-013 . ............... $50

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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BRIGHT TRACE
ELECTRONICALLY-REGULATED DC SUPPLIES

COMPACT CABINET OR RACK-MOUNT MODELS

The Type 317 is an excellent oscilloscope for the day-
light conditions often encountered in the field and at
production test stations. Its brilliant trace, provided
by 9-kv accelerating potential on a Tektronix 3-inch
cathode-ray tube, is easily readable in bright areas. . .
even at low sweep-repetition rates. And its dc-to-10
mc vertical response and wide sweep range easily take
care of most of today’s complex field and test station
applications. Of course, these fine characteristics make
it an excellent laboratory oscilloscope, too.

CHARACTERISTIC SUMMARY
VERTICAL

CALIBRATED SENSITIVITY—
Dc-coupled, 0.1 v/div to 50 v/div.
Ac-coupled, 0.01 v/div to 50 v/div.
PASSBANDHDC coupled, dc to 10 Mc.
_ Ac-coupled, 2 eps to 10 Mc
RISETIME—35 nsec.
lNPUT—] megohm, 40 pf

HORIZONTAL
CALIBRATED SWEEP RANGE—0.2 usec/div to 2 sec/div.
SWEEP MAGNIFIER——SX extends sweep range ’ro 0 04
psec/div. L _
TRIGGER REQUIREMENTS—Infemc! 0.5-div deflection.
~ External: 05 fo 10v.

_'EXTERNAL INPUT—l 4\}/dlv ‘maximum sensmvny, dc-

o 400kc
CRT

'IDISPLAY AREA—-—~8 X 10 dw. Ecch dw equal to ‘/4 mch :

ACC ELERATiNG POTENTIAL——‘? kv.

i OTHER CHARACTERISTICS -
AMPLITUDE CALIBRATOR—-—SO mv fo 100 v, 1- kc square:
wave.

POWER REQUIREMENTS—-—'I 05 ?o 125 v or 230 to 250 v

260 wat’rs
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VERTICAL-DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

DC-Coupled Vertical Amplifier — Main amplifier
passband is dc to 10 Mc, risetime is 35 nsec. Vertical
deflection is calibrated in steps of 0.1, 0.2, 0.5, 1, 2, 5,
10, 20, 50 v/div. When ac coupled, the low frequency
3-db point is 2 cps direct or 0.2 cps with 10X Probe.
An ac-coupled preamplifier switched in by the YOLTS/
DIV control provides three additional calibrated steps
of 0.01, 0.02 and 0.05 v/div at a frequency response
of 2 cycles to 10 mc, risetime 35 nsec. In addition,
a 2 -to-1 vernier (uncalibrated) control provides for
continuous adjustment from 0.01 v/div to 125 v/div.

Calibration Accuracy — Internal adjustments are
provided for setting the gain of the vertical amplifier.
When these adjustments are accurately set with the
VOLTS/DIV switch in the 0.1 v/div and 0.01 v/div posi-
tions, the vertical deflection factor for any other posi-
tion of the switch will be within 3% of the panel read-
ing for that position.

Input Impedance—1 megohm paralleled by ap-
proximately 40 pf.

Delay Network—A signal delay of 0.25 usec is in-
troduced by the balanced delay network. Permits ob-
servation of the leading edge of the waveform that
triggers the sweep.

Probe—The vertical sensitivity of the Type 317 is re-
duced by a factor of ten by use of the 10-x attenuator
probe supplied with the instrument. The probe presents
an input impedance of 10 megohms paralleled by ap-
proximately 9.5 pf.

Under daylight conditions, the trace is
easily readable even at low sweep-

repetition rates on this portable Type 317.

317
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HORIZONTAL-DEFLECTION SYSTEM

Wide Sweep Range—A single knob is used to se-
lect any of 22 calibrated sweep rates: 0.2, 0.5, 1, 2, 5,
10, 20, 50 usec/div, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50
msec/div, 0.1, 0.2, 0.5, 1, and 2 sec/div. In addition,
a vernier (uncalibrated) control provides for continuous
adjustment from 0.2 psec/div to 6 sec/div. Calibration
accuracy of the 22 fixed sweep rates is within 3%.

Sweep Magnifier—When the 5-x magnifier is
switched in, calibrated sweep rates are read from the
outer ring of numbers circling the TIME/DIV knob. The
magnifier expands the normal sweep to fifty divisions,
and the HORIZONTAL positioning control has sufficient
range to display any ten divisions of the magnified
sweep. Calibration accuracy is within 5% of the dis-
played portion of the magnified sweep.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the grid of the crt, assuring uni-
form grid bias for all sweep and repetition rates.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Trigger source can be internal, external, or
the line frequency, either ac-coupled or dc-coupled. The
triggering point can be on either the rising or falling
slope of the triggering waveform.

Preset Stability—Same as above, except the stabil-
ity control is preset to the optimum triggering point and
requires no readjustment.
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Automatic Triggering—Automatic level - seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger controls need
be touched until a different type of operation is desired.
Range of automatic operation is between 60 cycles and
2 megacycles, approximately. In the absence of an in-
put signal the sweep is automatically triggered at about
a 50-cycle rate, providing a reference trace on the
screen.

High-Frequency Sync—Assures a steady display of
sine-wave signals up to approximately 15 MC. Requires
a signal large enough to cause a deflection of 0.2 div
at 5 Mc, 2 div at 15 Mc, or an external signal of about
2v.

Trigger Requirements—An internal signal causing
deflections of 0.2 div increasing to 2 div at 5 Mc in AC
MODE, 0.3 div increasing to 2 div at 5 Mc in DC MODE,
and 0.5 div increasing to 2 div at 2 Mc in AUTO MODE,
or an external signal of 0.5 vto 20 v.

Horizontal Input Amplifier—DC-Coupled external
connection to the sweep amplifier is through a front-
panel connector. Deflection factor is approximately 1.4
v/div. Frequency response is dc to 500 kc.

OTHER CHARACTERISTICS

Calibrator—A square wave calibration voltage is
available through a front-panel coaxial connector. Elev-
en fixed peak-to-peak voltages are provided: 0.05, 0.1,
0.2, 0.5, 1, 2, 5,10, 20, 50 and 100 volts. Accuracy is
within 3% . Square-wave frequency is about 1 kc.

Cathode-Ray Tube—A new Tektronix flat-faced 3"
cathode-ray tube with helical post-accelerating anode
is used in the Type 317. Accelerating potential is 9 kv.
A P31 phosphor is normally supplied.

Output Waveforms—A 20v (approx.) positive-
gate waveform of the same duration as the sweep, and
a 150v (approx.) positive-going sweep sawtooth
waveform are available at front-panel connectors.

Regulated Power Supplies—Electronic regulation
compensates for line-voltage and load variations be-
tween 105 and 125 v, or 210 and 250 v.

Power Requirement—105v to 125v or 210 v to
250v, 50 to 60 cps, typically 260 watts. Type 317
MODI101 operates on 50 to 400 cps supply, uses dc
fan motor.

Unless otherwise specified, the instrument will be
shipped wired for operation within the line-voltage
range of 105 v to 125 v. The Type 317 can be ordered
wired for operation on several nominal line voltages as
follows:

Nominal Line Voltage Operating Range

(Figures taken at 60 cps)

110 99 to 117 volis
117 105 to 125 volts
124 111 to 132 volts
220 198 to 235 volts
234 210 to 250 volts
248 223 to 265 volis

A decal on the transformer gives complete instruc-
tions for changing the operating range.

Illuminated Graticule—The edge-lighted graticule
is divided into 8 vertical and 10 horizontal V4" divi-
sions. lllumination is controlled by a front-panel knob.

Warning Indicators for Uncalibrated Settings—
Separate front-panel neon lights indicate when the ver-
tical-attenuator and sweep-rate controls are not in their
calibrated positions.

Cabinet Model—Dimensions are 123" high by
8% " wide by 19" deep. Net weight is 334 pounds.
Shipping weight is 47 pounds, approx.

TYPE 317 (50 to 60 cps operation) .......... $875

Each instrument includes: 1—10X attenuator probe, 1—binding-
post adapter, 1—Ilight filter, 1—3-conductor power cord, 2—in-
struction manuals.

TYPE 317MOD101 (50 to 400 cps operation) .. $935

Each instrument includes: 1—10X attenuator probe, 1—binding-
post adapter, 1—light filter, 1—3-conductor power cord, 2—in-
struction manuals.

Rack-Mount Model—Dimensions are 7" high by
19” wide by 17-5/8" deep. The instrument mounts
to the standard 19" rack on slide-out tracks and can be
pulled forward, tilted, and locked in any of 7 positions
for easy servicing. Net weight is 35 pounds. Shipping
weight is 66 pounds, approx.

For more mounting information, please refer to the
catalog Mounting Dimension page.

TYPE RM17 (50 to 60 cps operation) ........ $950
Each instrument includes: 1—10X attenuator probe, 1—binding-
post adapter, 1—light filter, 1—3-conductor power cord, 1—set

guide tracks, 2—instruction manuals.

TYPE RM17MOD101 (50 to 400 cps operation) . $1010

Each instrument includes: 1—10X attenuator probe, 1—binding-
post adapter, 1—light filter, 1—3-conductor power cord, 1—set
guide tracks, 2—instruction manuals.

SUPPORTING CRADLES

When the RM17 or RM17MODI101 is mounted in a
backless rack, these supporting cradles are necessary for
rear-slide support.

Order Part Number 426-207 ............... $9.10

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




LOW WEIGHT
SMALL SIZE
TRANSISTORIZED
BATTERY POWERED

CHARACTERISTIC SUMMARY
VERTICAL

CALIBRATED SENSITIVITY—0.01 v/div to 20 v/div.
PASSBAND—Dc to 5 Mc.

RISETIME—70 nsec.

INPUT—1 megohm, 40 pf.

HORIZONTAL
CALIBRATED SWEEP RANGE—O.5 usec/div to 0.5 sec/
div.
SWEEP MAGNIFIER—5X, extends sweep range to 0.1
psec/div.
TRIGGER REQUIREMENTS—Internal: 1-div deflection.
External: 0.5 to 10 v.

EXTERNAL INPUT—I1.5 v/div, dc to 1 Mc.

CRT
DISPLAY AREA—6 x 10 div. Each div equal to V4 inch.
ACCELERATING POTENTIAL—A4 kv.

OTHER CHARACTERISTICS
AMPLITUDE CALIBRATOR—500 mv and 40 mv, 2-kc
square wave.

POWER REQUIREMENTS—Ten size D batteries, or 11.5
fo. 35 v dc, or 105 ta 125v-or 210 1o 250 v ac.

The Tektronix Type 321 Oscilloscope is a high-per-
formance, completely portable instrument. It will oper-
ate on its own internally contained batteries, on the dc
power systems of airplanes, boats, autos, and trucks, or
on any standard ac power system. It is small and light
and provides a sharp, bright display on its 3-inch cath-
ode-ray tube.

Small size and low weight make the Type 321
Oscilloscope truly portable. It operates from ten high-
current size D flashlight cells, or ten rechargeable
size D cells, or 11.5 to 35 volts d¢, or 105 to 125 volts
or 210 to 250 volts rms, 50 to 800 cycles, single-
phase, ac.

Operating temperature range from tests indicates
optimum performance and reliability on the self-
contained batteries from 32°F to 113°F and at altitudes
to 20,000 feet. Accurate calibration and precise linear-
ity assure exact time and amplitude measurements
either in the field or in the laboratory. Suitable for
applications involving the most modern, complex
electronic circuitry, the versatile Type 321 Oscilloscope
is dependable, rugged, easy-to-operate.

|| VERTICAL
| AmpLFIER ¥

VERTICAL-DEFLECTION SYSTEM

Frequency specifications are at 3-db down

DC-Coupled Vertical Amplifier—Main vertical
passband is dc to 5 Mc. Risetime is 0.07 usec. Vertical
deflection is calibrated in steps of 0.01, 0.02, 0.05, 0.1,
0.2, 0.5, 1, 2, 5, 10, and 20 v/div. A vernier control
provides for continuously variable adjustment from
0.01 v/div to 50 v/div uncalibrated. In addition, the
fully-clockwise position of the VOLTS/DIV switch
marked CAL 4 DIV, allows observation of an internally-
coupled 40-mv peak-to-peak square-wave signal.

Calibration Accuracy—Internal adjustments are
provided for setting the gain of the vertical amplifier.
When these adjustments are accurately set (with the
VOLTS/DIV switch in the fully clockwise position) for
four major divisions of signal, the vertical deflection
factor for any other switch position will be within 3 %.

Input Impedance—1 megohm paralleled by ap-
proximately 40 pf.

Probe—The 10-x attenuator probe supplied with the
instrument presents an input impedance of 10 megohms
paralleled by approximately 9.5 pf, and reduces the
vertical sensitivity by a factor of ten.
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HORIZONTAL-DEFLECTION SYSTEM

Sweep Range—Sweep time is calibrated in steps of
0.5, 1, 2, 5, 10, 20, and 50 pusec/div...0.1, 0.2, 0.5,
1, 2; 5 10, 20, and 50 msee/div.. .01, 0.2. and 0.5
sec/div. A vernier control provides for continuously
variable adjustment from 0.5 psec/div to approxi-
mately 2 sec/div uncalibrated. Accuracy of the nine-
teen fixed sweep rates is within 3%.

Sweep Magnifier—The center two-division portion
of the displayed waveform can be expanded to ten
divisions. The HORIZONTAL POSITION control has suf-
ficient range to cover any one-fifth of the magnified
sweep. The 5X MAG applied to the 0.5 usec/div sweep
extends the calibrated range to 0.1 usec/div. Accuracy
is within 4% of the displayed portion of the magnified
sweep.

Deflection Blanking—The unblanking waveform is
coupled to a separate deflection system in the electron
gun of the cathode-ray tube. The system consists of
two pairs of cross-connected deflection plates which
intercept the beam current, blanking the crt screen dur-
ing the retrace portion of the sweep. This unique sys-
tem assures uniform beam current for all sweep speeds
and repetition rates. In addition, external blanking can
be accomplished by using the crt grid terminal on the
back of the oscilloscope.

Triggering Facilities—Versatile circuitry provides for
complete manual control or fully-automatic triggering.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Trigger source can be internal or external,
ac-coupled or dc-coupled. Trigger point can occur any-
where on the rising slope or falling slope of the trig-
gering waveform.

Automatic Triggering—Automatic level-seeking
trigger circuit provides dependable triggering for most
applications. One setting assures positive sweep-trigger-
ing by signals of widely differing amplitudes, shapes,
and repetition rates. No trigger controls need be ad-
justed until another type of operation is desired. Range
of automatic operation is between 60 cycles and 2
megacycles, approximately. The sweep is triggered
automatically at about a fifty-cycle rate in the absence
of an input signal to provide a convenient reference
trace on the screen.

Trigger Requirements—For internal triggering, a
signal large enough to produce one major division of
vertical deflection is required. For external triggering,
a signal of 0.5 to 10 volts is necessary.

Horizontal Input—DC-coupled external connection
to the sweep amplifier is through a front-panel con-
nector. Bandpass is dc to 1 Mc. The horizontal deflec-
tion factor is approximately 1.5 volts/div with the 5X
MAG on. Input impedance is 100 kilohms paralleled
by approximately 20 pf.
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OTHER CHARACTERISTICS

Amplitude Calibrator—A 500-mv peak-to-peak
square-wave voltage is available through a front-
panel connector. In addition, an internally coupled
40-mv peak-to-peak square-wave voltage is available
in the fully clockwise position (CAL 4 DIV) of the
VOLTS/DIV switch. Accuracy is within 3% . Frequency
of the square wave is approximately 2 kc.

Intensity Modulation—The cathode-ray tube dis-
play can be intensity modulated by an external signal
connected to the crt grid terminal on the back panel of
the oscilloscope. A negative signal of approximately
30 volts peak is required to cut off the beam from
maximum brightness. Less voltage is required with
lower intensity settings.

Cathode-Ray Tube—A Tektronix flat-faced, 3-inch
post accelerator cathode-ray tube provides a bright
trace and utilizes low heater power. Accelerating
potential is 4 kv. Deflection blanking of the beam is
used. A P31 phosphor is normally supplied.

Illuminated Graticule—Edge lighting of the grati-
cule is adjusted by the SCALE ILLUM. cantrol when
operating from an ac line, only. Display area of the
graticule is marked in six vertical and ten horizontal
one-fourth inch major divisions. Centerlines are marked
in five minor divisions per major division.

Regulated Power Supply—Electronically-regulated.

dc supply insures stable operation over line variations
between 11.5 to 35 volts dc, or 105 to 125 volts or
210 to 250 volts rms, 50 to 800 cycles.

Power Requirements—Operates from ten size D
flashlight cells (approximately 2 hour continuous
operation, more on intermittent operation), or from ten
size D rechargeable cells (approximately 3 hours con-
tinuous operation with standard cells, approximately
4 continuous operation with extra-capacity cells,

321

rated at more than 500 complete charge and discharge
cycles). Also operates from 11.5 to 35 volts dc, or
105 to 125 volts or 210 to 250 volts, rms single-phase
ac. Typical power with 3.5 A.H. Batteries is 20 watts
operating, 12 watts charging. For protection, a thermal
cutout switch interrupts the power if chassis tempera-
ture exceeds 120°F and holds it off until a safe operat-
ing temperature is reached.

Battery Charger—The front-panel power switch
selects the proper method of recharging the batteries.
With the ac power cord connected to the ac line, the
batteries can be charged at a trickle-charge rate with
the instrument turned on or off; or at a full-charge rate
with the instrument turned off.

The batteries will withstand normal charging current
for extended periods of time. However, 16 hours should
charge the batteries.

Mechanical Specifications—Dimensions are 83"
high by 5% " wide by 16% " deep. Net weight is 13 %
pounds without batteries, 17 pounds with batteries.
Approximate shipping weights are 22 pounds without
batteries and 26 pounds with batteries.

TYPE 321 OSCILLOSCOPE (without batteries) ... $820

Each instrument includes: 1—10X attenuation probe, 1—3-wire

dc power cord, 1—3-wire ac power cord, 1—light filter, 2—in-

struction manuals.

Set of ten extra-capacity rechargeable NiCd cells
will operate the Type 321 for approximately 4.5 hours
(approx. 3.5 A.H.).

Order 10—Part No. 146-005, $7.00 each
Total ........ $70.00

CARRYING CASE

Attractive carrying case for the Type 321 provides
in-transit protection as well as a convenient accessory
storage compartment.

Order Part Number 016-026 ... .............. $30

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




Frequency:f-Response—-—dc to 500 kc.
~ Sensitivity— 0
- 0.05 volts/dlv to 50 volfs/dlv. %
‘4 calibrated steps. :

Conhnuously variable between steps, and to ap-

~ proximately 500 volts/div.
Maximum Input Voltage—
- 600 volts (dc plus peak ac).

Horizontal-Deflection System
Waveforms Required— _
Positive or negative-going sawtooth, 110 to 150
volts excursion within the limits of —95 volts to
<+ 170 volts.
Gate, 45 to 75 volts posmve sqme durahon as the
sawtooth. _ :
Frequency Response—dc io 100 kc.

Power Requ:rements—-

DC Power .
4300 volts at 20 ma (unregulated)
4225 volts at 35 ma (regulated)
— 170 volts at 23 ma (regulated)
AC Power .
6 3 volfs at 3.5 amps

The Type 360 Indicator Unit in combination with the
Type 160-Series Instruments becomes an integral build-
ing block in a complex sequence control and monitor-
ing system.

The compact indicator contains a flat-faced, 3-inch
cathode-ray tube, accelerating-voltage supply, hori-
zontal amplifier, vertical amplifier and a calibrated
vertical attenuator, among other features. It is designed
to receive its sweep and unblanking voltages from a
Type 162 Waveform Generator,

Several indicators can be driven by a single Type
162 Waveform Generator. The Type 162, an indicator,
and a Type 161 Pulse Generator provide a calibrated
delayed sawtooth. The indicator used with a Type 122
Preamplifier permits low-level applications and increases
the sensitivity of the unit to 50 microvolts per division.

Any source of proper voltage and waveforms can
power the indicator. The Type 160A Power Supply is
recommended for applications that require a compact
rack-mounted combination. In system use, up to 5
Type 360 Indicator Units can operate from a single
Type 160A Power Supply.

)/
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VERTICAL-DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

DC-Coupled Amplifier—Main vertical passband is
dc to 500 kc. Frequency-compensated rc atfenuators
are switched into the amplifier input circuit by the
VOLTS/DIV switch. Two attenuators are used singly or
cascaded to produce four calibrated sensitivities in
steps of 0.05, 0.5, 5, and 50 volts/div. A vernier con-
trol provides for continuously variable adjustment be-
tween steps, and to approximately 500 volts/div.

Signal Input—A front-panel coaxial connector is
provided for the input signal. Input impedance is 1
megohm paralleled by approximately 40 pf.

AC-DC Switches—A toggle switch is provided to
insert or remove coupling capacitor for ac-coupled or
dc-coupled operation.

Probe—One low-capacitance probe is supplied with
the indicator. It provides an additional ten-times at-
tenuation and reduces the loading on the circuit under
test.

Vertical Gain—A screwdriver front-panel adjust-
ment is provided to calibrate the gain of the vertical
amplifier.
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HORIZONTAL-DEFLECTION SYSTEM

The Type 162 Waveform Generator, any Tektronix
oscilloscope that has gate and sweep voltages avail-
able at the front panel, or any other source of proper
waveforms at the necessary dc levels, is required to
supply the waveforms for the horizontal deflection
system.

Input Waveforms—The horizontal amplifier will
accommodate either a positive-going or a negative-
going sawtooth and the total sawtooth excursion and
dc level can vary within limits. The minimum sawtooth
excursion is about 110 volts, and the excursion must be
within the range of —95 volts to 4170 volts. The
maximum practical sawtooth excursion is about 150
volts, and the excursion must be within the range of
—90 volts to 4 160 volts. Necessary for unblanking
is a 50-volt positive pulse with the same duration as the
sweep waveform.

Horizontal Calibration—A screwdriver front-panel
adjustment is provided to calibrate the sweep.

OTHER CHARACTERISTICS

Cathode-Ray Tube—A flat-faced, 3-inch cathode-
ray tube provides a bright trace. Accelerating potential
is 1.5kv. A P2 phosphor is normally supplied.

360

DC-Coupled Unblanking—The external unblank-
ing waveform, dc-coupled to the grid of the crt, as-
sures uniform bias for all sweep speeds and repetition
rates at any setting of the intensity control.

llluminated Graticule—Edge-lighting of the grati-
cule is adjusted by the SCALE ILLUM. control. Display
area of the graticule is marked in eight vertical and ten
horizontal one-fourth inch major divisions. Centerlines
are further marked in five minor divisions per major
division.

Positioning Controls—Separate knobs for verti-
cal and horizontal positioning are provided on con-
centric controls.

Mounting—The Type 360 Indicator Unit and up to
3 Type 160 Series Instruments can be secured quickly
and easily to a Mounting Frame which bolts directly to
a standard 19" rack.

Mechanical Specifications—Dimensions are 127"
high by 4%"” wide by 14" deep. Net weight is 10
pounds. Shipping weight is 13 pounds, approx.

TYPE 380 INDICATOR < vxssvsmesmmmvswsmm .. $270
Each instrument includes: 1—10X attenuator probe, 1—inter-unit
power cable, 1—light filter, 1—set mounting hardware, 1—in-

struction manual.

SEQUENCE CONTROL and MONITORING SYSTEM

This system consists of the Tektronix Type 160-Series
Instruments. In conjunction with the Type 360 Indicator
Unit, the system fits a wide variety of applications, in-
cluding nerve stimulation, component testing, and data
recording.

The Type 360 Indicator Unit and Type 160-Series In-
struments can be secured quickly and easily to a Mount-
ing Frame which bolts to a standard 19" rack.

TYPE 1:60A POWER SUPPLY :isnsvnsamprszus $190
TYPE 161 PULSE GENERATOR ........ 5 $130
TYPE 162 WAVEFORM GENERATOR .......... $130
TYPE 163 FAST-RISE PULSE GENERATOR ...... $130

MOUNTING FRAME (Order Part Number 014-002) $7
See appropriate catalog pages for complete informa-
tion on Type 160-Series Instruments.

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




2 IDENTICAL VERTICAL AMPLIFIERS
DIFFERENTIAL INPUT AT ALL SENSITIVITIES
X-Y CURVE TRACING WITH 1 OR 2 BEAMS
SINGLE SWEEP OPERATION

BEAM FINDERS

The new Tektronix Type 502A retains the popular dual-
beam design of the Type 502, and adds these extremely
useful features: 100 uv/cm sensitivity, single-sweep
operation, variable sensitivity and sweep-time controls,
intensity balance, beam finders, and other refinements.

CHARACTERISTIC SUMMARY

VERTICAL _
CALIBRATED SENSITIVITY—100 pv/cm to 20 v/cm.
PASSBAND—DC-50-kc thru 1 Mc.
COMMON-MODE REJECTION-——Up fo 40, 000 to 1.
PHASE DIFFERENCE—Less than 5 degrees.
INPUT—1 mego'hm, 47 pf.

. HORIZONTAL
CALIBRATED SWEEP RANGE—] p,sec/cm to 5 sec/cm.

SWEEP MAGNIFIER—X2, X5, X10, X20; 3% qccura;:y
to 1 psec/cm.

-_:_TRIGGER REQU!REMENTS—InternaI 3 mim or greater.
' Externai 0.2 to 10v.

: EXTERNAL IN'_PU_T%-'O'.I'-_, 0.2, 0.5, 1 and 2 v/cm.

CRT
DISPI.AY AREA-——S X 10 cm (each beam)
ACCELERATING VOLTAGE—3 kv

OTHER CHARACTERISTICS

- AMPLITUDE CALIBRATOR—Ova to 50v, 1-ke square

wave.

POWER REQUIREMENTS—-—105 1o 125 v or 210 - 250v1 .

280 watts.,
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APPLICATIONS

Here are just a few of the many possible uses for this
versatile new oscilloscope:

1. Compare and measure the waveforms at two points in o
circuit simultaneously.

2. Compare and measure the outputs of two transducers on
the same time base.

3. Display X-Y curves with one or both beams in a variety
of applications.

4. Plot one ftransducer output against another—pressure
against volume or temperature for instance.

5. Compare and measure stimulus and reaction on the
same time base.

6. Use the differential-input feature for cancellation of
common-mode signals, and to eliminate the need for a
common terminal, in both single and dual displays.

/. Measure phase angles and frequency differences.
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VERTICAL DEFLECTION SYSTEMS
IDENTICAL VERTICAL AMPLIFIERS provide an accurate

means of displaying dual-beam waveforms on a linear time
base, single-beam X-Y curves at up to 100 uv/cm sensitivity,
or dual-beam X-Y curves at up to 0.1 v/cm sensitivity.

CALIBRATED SENSITIVITY from 100 uv/cm to 20 uv/cm is
in 17 calibrated steps with 1-2-5 sequence, and accurate
within 39% of panel reading. Variable controls permit con-
tinuous adjustment uncalibrated from 100 uwv/cm to approxi-
mately 50 v/cm.

PASSBANDS are dc to 50 kc at 100 wv/cm, increasing to
dc to 100 ke at 200 wv/cm, dc to 200 ke at 1 mv/cm, dc to
400 ke at 50 mv/cm, and dc to 1 Mc at 0.2 v/cm. Passbands
at lower sensitivities are dc to 300 k¢ at 0.5v/cm and 5v/cm,
dc to 500 ke at 1v/em and 10v/cm, dc to 1 Mc at 2v/cm
and 20 v/cm.

DIFFERENTIAL INPUT provides an effective means of elim-
inating unwanted common-mode signals. Common-mode re-
jection ratios vary according to sensitivity and frequency, and
are measured using a direct-coupled sinewave. Common-mode
signals should not exceed 2 v pk-to-pk at the input grid. With
a 1-kc sinewave, rejection ratios are 40,000:1 at 0.1 mv/cm,
20,000:1 at 0.2 mv/cm, 100:1 at 0.2v/cm, and 50:1 at 5v/cm.
Rejection ratios at higher frequencies are 2000:1 at 50 kc with
0.1 mv/cm sensitivity, 1000:1 at 100 kc with 0.2 mv/cm sensitiv-
ity, and 50:1 at 400 kc with 0.2 v/cm sensitivity. Measurements
are made with a common signal applied to both A and B
inputs.

AC or DC COUPLING, or inversion of the signal to the
oscilloscope, is controlled from the front panel. An inverted
display on one beam is sometimes desirable in comparison
measurements. With ac-coupling, the low-frequency 3-db point
is 2 cps direct or 0.2 cps with 10X probe.

INPUT IMPEDANCE is 1 megohm paralleled by 47 pf.

PASSIVE PROBES supplied with the Type 502A reduce
loading on the circuit under test and attenuate the signal
by a factor of 10. Input impedance becomes 10 megohms
paralleled by approximately 9.5 pf.

HORIZONTAL-DEFLECTION SYSTEM

SWEEP RANGE from 1 usec/cm to 5sec/cm is in 2% cali-
brated steps with 1-2-5 sequence and is accurate within 39
of panel reading. Sweep speed is continuously variable un-
calibrated from 1 usec/cm to over 12 sec/cm.

SWEEP MAGNIFIER expands the center portion of the
normal sweep to fill 10 cm. X2, X5, X10, or X20 magnifica-
tion is available. When the magnified sweep does not ex-
ceed the maximum calibrated rate of 1 usec/cm, accuracy
is within 3% of the displayed portion of the magnified sweep.
A panel light indicates when the maximum calibrated rate is
being exceeded, or sweep speed variable is in use.

SINGLE SWEEP OPERATION facilitates photographic re-
cording of waveforms. Lockout-reset circuitry provides for one-
shot recording. After a single sweep is triggered, the sweep
circuit is automatically locked out until manually reset. When
reset, the sweep will fire on the next trigger received, then
automatically lock out until reset or returned to normal opera-
tion,

X-Y OPERATION

SINGLE BEAM X-Y CURVE TRACING at equal horizontal
and vertical sensitivities can be accomplished when the upper-
beam vertical amplifier is switched to the crt horizontal-deflec-
tion plates. A panel light indicates when the upper-beam
amplifier is connected in this manner. The full 100 uv/cm
sensitivity can be used with either single-ended or differential
input.

PHASE DIFFERENCE between vertical amplifiers, when both
are set at equal sensitivities, is typically less than 5 degrees
up to the specified 3-db point.

DUAL-BEAM X-Y CURVE TRACING can be accomplished
when a signal source is applied to the external horizontal
amplifier. Horizontal deflection is calibrated in steps of 0.1,

0.2, 0.5, 1, and 2v/cm, and is accurate within 5%.

Dual-beam presentation of electrocardiogram
vs. heart sounds (upper beam is ECG, lower
beam is heart sound]. Heart sound was picked
up by microphone taped to chest.

Comparison of input and output waveforms.
Lower trace is result of passing upper wave-
form through an integrating network. Lower
trace is inverted.
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TRIGGER

AUTOMATIC OPERATION assures positive sweep trig-
gering by signals of different amplitudes, shapes, and repeti-
tion rates. In the absence of an input signal, automatic trig-
gering occurs at about a 50-cps rate to provide a convenient
reference trace.

RECURRENT OPERATION provides a convenient reference
at a frequency dependent on the sweep time per centimeter.

TRIGGER LEVEL is adjustable to allow sweep triggering at
any selected point on either the rising or falling portion of the
waveform.

SOURCE can be internal from either amplifier (2-mm deflec-
tion), external (0.2v to 10v), or line, and can be ac or dc
coupled.

CRT AND DISPLAY FEATURES

TEKTRONIX 5” CRT is a dual-gun tube with two pairs of
vertical and one pair of horizontal-deflection plates. A P2
phosphor is normally supplied. Accelerating potential is 3 kv.
Display area for each beam is 8 cm by 10 cm. Beams overlap
in the center é-cm vertical area.

CRT CONTROLS include a separate focus adjustment for
each beam, a common intensity control, and an intensity
balance. The balance control provides an effective method of
identifying upper and lower beams, especially when they are
superimposed for comparison.

PUSH-BUTTON BEAM FINDERS indicate the relative posi-
tion of the trace when it is deflected from the crt screen. This
feature is especially useful at the higher sensitivities.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is 10 by
10 centimeters. Vertical centerline and horizontal centerlines
for each beam are further marked in 5 minor divisions per cm.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR provides 6 square-wave voltages
at the front panel. Peak-to-peak amplitude is 0.5mv, 5my,
50 mv, 0.5v, 5v or 50 v, and is accurate within 3%. Frequency
is about T kc.

ELECTRONICALLY-REGULATED DC SUPPLIES insure stable
operation between 105 and 125 volts, or 210 and 250 volts.
Input stage dc heaters of both vertical amplifiers are transistor
regulated.

POWER REQUIREMENT is 105 to 125 volts, or 210 to 250
volts, 50 to 60 cps, typically 280 watts.

OVERALL DIMENSIONS are 153" high by 117,” wide by
233%/," deep. Net weight is 527/, pounds. Shipping weight is
69 pounds, approx.

TYPE 502A OSCILLOSCOPE ................ $1050

Each instrument includes: 2—10X attenuator probes, 2—binding post
adapters, 1—light filter, 1—test lead, 1—3-conductor power cord, 2—
instruction manuals.

RACK MOUNT ADAPTER

A cradle mount adapts the Type 502A Oscilloscope for rack
mounting. It consists of a cradle to support the instrument in
any standard 19” relay rack and a mask to fit around the
regular instrument panel. Finish is blue vinyl. Rack height
requirement is 17,".

Order Part Number 040-278 . ................. $45

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

Fasy checking of two waveforms for tone characteristics is
possible with this dual-beam oscilloscope. Photograph taken
at Rodgers Organ Co., Hillsboro, Oregon, manufacturers of
electronic organs.
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IDENTICAL VERTICAL & HORIZONTAL AMPLIFIERS
DIFFERENTIAL INPUT AT ALL SENSITIVITIES
ELECTRONICALLY-REGULATED DC SUPPLIES
COMPACT CABINET OR RACK-MOUNT MODELS

e CHARACTERISTIC SUMMARY

VERTICAL & HORIZONTAL |
CALIBRATED SENSITIVITY—1 mv/cm to 20 v/cm. !
PASSBAND—DC to 450 kc.
COMMON-MODE REJECTION—Up to 100:1. |
INPUT—1 megohm, 47 pf.

SWEEP GENERATOR \
CALIBRATED SWEEP RANGE—1 usec/cm to 5 sec/cm.

SWEEP MAGNIFIER—X2, X5, X10, X20, X50; 5% accura-
cy to 0.1 usec/cm.

TRIGGER REQUIREMENTS—Internal: 0.5-cm deflection.
External: 0.5 to 10 v.
CRT
DISPLAY AREA—8 x 10 cm.
ACCELERATING VOLTAGE—3 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—5 myv and 0.5v, 300 to 500-
cps square wave. :

POWER REQUIREMENTS—105 to 125v or 210 to 250,
107 watts.
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SENSITIVITY
VARIANE

At Shell Development Laboratory, Houston, Texas, a field crew relies upon
waveform displays from a Tektronix Type RM503 Oscilloscope to monitor equip-
ment performance accuracy while evaluating underground formations.

Rack-mounted in their truck, the Type RM503 serves to insure accuracy of tool
operation while below the surface, since instruments used may be positioned at
substantial depths in the bore holes. The operator uses the Type RM503 to display
the signals before they are applied to an electronic counter. By observing the
quality of these signals appearing on the 5-inch crt—to determine that they are
of sufficient amplitude and free of noise and distortion so that the accuracy of the
count can be relied upon—the operator thus establishes an effective monitoring
system at the surface.
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VERTICAL AND HORIZONTAL AMPLIFIERS

PASSBAND of the dc-coupled amplifiers extends to 450 kc
at 3-db down.

SENSITIVITY from 1 mv/cm to 20v/cm is in 14 calibrated
steps with 1-2-5 sequence, and is accurate within 3%. A
variable control permits continuous adjustment uncalibrated
from 1 mv/cm to approximately 50 v/cm.

DIFFERENTIAL INPUT provides an effective means of elim-
inating unwanted common-mode signals. Common-mode re-

jection ratio is 100:1 from 1 mv/cm to 0.2 v/cm, and 50:1 from
0.5v/cm to 20 v/cm.

AC or DC COUPLING of the signal to the oscilloscope,
or grounding of the input stage grid is controlled from the
front panel. With ac coupling, the low-frequency 3-db point
is 10 cps direct or 1 cps with optional 10X probe.

INPUT IMPEDANCE is 1 megohm paralleled by about
47 pf, and remains constant with varying sensitivities.

X-Y OPERATION

IDENTICAL VERTICAL and HORIZONTAL AMPLIFIERS
provide an accurate means of displaying X-Y curves at up
to 1 mv/cm sensitivity.

PHASE DIFFERENCE between amplifiers, when both are
set at equal sensitivities, does not exceed 1 degree up to
100 ke or 2 degrees up to 450 kc.

SWEEP GENERATOR

SWEEP RANGE from 1 usec/cm to 5sec/cm is in 21 cali-
brated steps with 1-2-5 sequence, and accurate within 3%.
Sweep speed is variable between steps uncalibrated from 1
usec/cm to over 12 sec/cm.

SWEEP MAGNIFIER expands the center portion of the
normal sweep to fill 10 em. X2, X5, X10, X20, or X50 magnifi-
cation is available. When the magnified sweep does not ex-
ceed the maximum calibrated rate of 0.1 usec/cm, accuracy
is within 5% of the displayed portion of the magnified sweep.

TRIGGER

AUTOMATIC OPERATION assures positive sweep trigger-
ing by signals of different amplitudes, shapes, and repetition
rates. In the absence of an input signal, automatic triggering
occurs at about a 50-cps rate to provide a convenient refer-
ence trace.

FREE-RUNNING OPERATION provides a convenient refer-
ence trace at a frequency dependent on the sweep time per
centimeter.

TRIGGER LEVEL is adjustable to allow sweep triggering
at any selected point on either the rising or falling portion of
the waveform.

SOURCE can be internal (1,-cm deflection), external (V-
volt), or line, and can be ac or dc coupled.

CRT & DISPLAY FEATURES

TEKTRONIX 5" CRT provides a high-contrast trace for
easy reading under high ambient light conditions. An im-
proved P2 phosphor is normally supplied with the instrument,
and offers distinct advantages for oscilloscope photography.
Accelerating potential is 3 kv.

DEFLECTION BLANKING assures uniform beam current
for all sweep and repetition rates. The system consists in part
of two pairs of cross-connected deflection plates which inter-
cept the beam current, and blank the crt screen except during
sweep time.

INTENSITY MODULATION can be accomplished by using
the crt grid-input terminal at the rear of the oscilloscope.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is 8 x 10
centimeters. Vertical and horizontal centerlines are marked
in 5 minor divisions per centimeter.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR provides 2 square-wave volt-
ages at the front panel. Peak-to-peak amplitudes are 500 mv

and 5myv, accurate within 3%. Frequency is between 300
and 500 cps.

ELECTRONICALLY-REGULATED DC SUPPLIES insure stable
operation between 105 and 125 volts, or 210 and 250 volts.
Input stage heaters of the vertical and horizontal amplifiers
are supplied with regulated dc.

POWER REQUIREMENT is 105 to 125 volts, or 210 to
250 volts, 50 to 800 cps, typically 107 watts at 117 volts. The
low-line voltage requirement increases about 10% at 400 cps,
and about 15% at 800 cps.

CABINET MODEL dimensions are 143/,” high by 10” wide
by 215" deep. Net weight is 29/, pounds. Shipping weight
is approximately 38 pounds.

RACK MOUNT MODEL dimensions are 7" high by 19“
wide by 17" deep. The instrument mounts directly to a stand-
ard 19” rack. Optional rack slides are available. Net weight
is 27 pounds. Shipping weight is approximately 48 pounds.

TYPE 503 OSCILLOSCOPE $640

Each instrument includes: 2—binding-post adapters, 1—light filter, 1—
attached 3-conductor power cord, 2—instruction manuals.

TYPE RM503 OSCILLOSCOPE $655
Each instrument includes: 1—set of mounting hardware, 2—binding-
post adapters, 1—light filter, 1—3-conductor power cord, 2—instruction
manuals.

-------------------
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SLIDE-OUT TRACKS FOR TYPE RM503

Slide-out tracks can be ‘used to mount the Type RM503
Oscilloscope to a standard 19" rack. These tracks provide
tilting and locking convenience in any of 7 positions. Slide-out
tracks can be ordered separately, or as MOD 171 installed at
the factory.

TYPE RM503 MOD 171

Each instrument includes:
adapters, 1—light filter,
manuals.

SLIDE-OUT TRACK KIT (Part No. 351-050)

$705

1—set mounting hardware, 2—binding-post
1—3-conductor power cord, 2—instruction

---------------------

PROBES

For minimum loading on the circuit under test, RC attenuator
probes are recommended. These probes, each with a 42“
cable, are ideally suited for use with the Type 503 or RM503
Oscilloscope.

I .| = Input Impedance - -

Probe | Atten. | Resist- | Capaci- | Voltage | Part No.
_ Ratio | ance tance Rating

P6006 10:1 10 meg 2 | 9.5 pf 600 v 010-125

P6023 10:1 8 meg {2 12 pf 1000 v 010-065

P6027 1:1 1 meg §2 94 pf 600 v 010-070

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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CONSTANT INPUT IMPEDANCE
ELECTRONICALLY-REGULATED DC SUPPLIES
COMPACT CABINET OR RACK-MOUNT MODELS

CHARACTERISTIC SUMMARY
VERTICAL

CALIBRATED SENSITIVITY—5 mv/cm to 20 v/cm.
PASSBAND—DC to 450 kc.
INPUT—1 megohm, 47 pf.

HORIZONTAL
CALIBRATED SWEEP RANGE—1 psec/cm to 0.5 sec/cm.

TRIGGER REQUIREMENTS—Internal: 0.5-cm deflection.
External: 0.5 to 10 v.

EXTERNAL INPUT—O0.5 v/cm maximum sensitivity.

| CRT
DiS_PI.AY AREA—8 x 10 cm.
ACCELERATING VOLTAGE—3 kv.

_ OTHER _ CHARACT_ERISTICS _ _
AMPLITUDE CALIBRATOR—25 mv and 0.5 v, 300 to 500-
cps square wave. : ; '

POWER REQUIREMENTS—105 to 125 v or 210 to 250 v,
93 watts. ' : ;
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VERTICAL-DEFLECTION SYSTEM

PASSBAND of the dc-coupled amplifier extends to 450 kc
at 3-db down.

SENSITIVITY from 5mv/cm to 20 v/cm is in 12 calibrated
steps with 1-2-5 sequence, and is accurate within 3%. A
variable control permits continuous adjustment uncalibrated
from 5mv/cm to approximately 50 v/cm.

AC or DC COUPLING of the signal to the oscilloscope, or
grounding of the input stage grid is controlled from the front
panel. With ac coupling, the low-frequency 3-db point is
10 cps direct or 1 cps with optional 10X probe.

INPUT IMPEDANCE is 1 megohm paralleled by about 47 pf,
and remains constant with varying sensitivities.

HORIZONTAL-DEFLECTION SYSTEM

SWEEP RANGE from 1 usec/cm to 0.5sec/cm is in 18 cali-
brated steps with 1-2-5 sequence, and is accurate within 3%.
Sweep speed is variable between steps uncalibrated from
1 usec/cm to over 1.2 sec/cm.

EXTERNAL HORIZONTAL INPUT provides for horizontal
deflection using an external source. Sensitivity is variable
from a maximum of 0.5v/cm.
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TRIGGER

AUTOMATIC OPERATION assures positive sweep trigger-
ing by signals of different amplitudes, shapes, and repetition
rates. In absence of an input signal, automatic triggering
occurs at about a 50-cps rate to provide a convenient reference
trace.

FREE-RUNNING OPERATION provides a convenient refer-

ence trace at a frequency dependent on the sweep time per
centimeter.

TRIGGER LEVEL is adjustable to allow sweep triggering at
any selected point on either the rising or falling portion of the
waveform.

SOURCE can be internal (,-cm deflection), external (/;-
volt), or line, and can be ac or dc coupled.

CRT & DISPLAY FEATURES

TEKTRONIX 5” CRT provides a high-contrast trace for
easy reading under high ambient light conditions. An im-
proved P2 phosphor is normally supplied with the instrument,
and offers distinct advantages for oscilloscope photography.
Accelerating potential is 3 kv.

DEFLECTION BLANKING assures uniform beam current
for all sweep and repetition rates. The system consists in
part of two pairs of cross-connected deflection plates which
intercept the beam current, and blank the crt screen except
during sweep time.

INTENSITY MODULATION can be accomplished by using
the crt grid-input terminal at the rear of the oscilloscope.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is 8 x 10
centimeters. Vertical and horizontal centerlines are marked
in 5 minor divisions per centimeter.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR provides 2 square-wave volt-
ages at the front panel. Peak-to-peak amplitudes are 500 mv
and 25 mv, accurate within 3%.
and 500 cps.

ELECTRONICALLY-REGULATED DC SUPPLIES insure stable
operation between 105 and 125 volts, or 210 and 250 volts.
Input stage heaters are supplied with regulated dc.

Frequency is between 300

204
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POWER REQUIREMENT is 105 to 125 volts, or 210 to 250
volts, 50 to 800 cps, typically 93 watts at 117 volts. The low-
line voltage requirement increases about 10% at 400 cps, and
about 159 at 800 cps.

CABINET MODEL dimensions are 143/, high by 10" wide
by 215" deep. Net weight is 277/, pounds. Shipping weight
is approximately 43 pounds.

RACK MOUNT MODEL dimensions are 7" high by 19"
wide by 17" deep. The instrument mounts directly to a stand-
ard 19” rack. Optional rack slides are available. Net weight
is 25', pounds. Shipping weight is approximately 48 pounds.

TYPE 504 QSCILLOSCOPE . .ci:vvssssvsnamwes $540
Each instrument includes: 1—binding-post adapter, 1—light filter,
l—attached 3-conductor power cord, 2—instruction manuals.

TYPE BMS04 OSCILLOSLEIPE < cwnwcsrwmmans va $550

Each instrument includes: 1—set of mounting hardware, 1—binding-
post adapter, 1—light filter, 1— 3-conductor power cord, 2—instruction
manuals.

SLIDE-OUT TRACKS FOR TYPE RM504

Slide-out tracks can be used to mount the Type RM504
Oscilloscope to a standard 19” rack. These tracks pro-
vide tilting and locking convenience in any of 7 posi-
tions. Slide-out tracks can be ordered separately, or
as MOD 171 installed at the factory.

TYPE RM504 MOD 171 $600

Each instrument includes: 1—set mounting hardware, 1—binding-post

---------------------

adapter, 1—light filter, 1—3-conductor power cord, 2—instruction
manuals.
SLIDE-OUT TRACK KIT (Part No. 351-050) ........ $45

PROBES

For minimum loading on the circuit under test, RC attenuator
probes are recommended. These probes, each with a 42"
cable, are ideally suvited for use with the Type 504 or RM504
Oscilloscope.

| i Input Impedance - _
Probe Atterﬁ;. ~ Resist- Capaci- Vol_tctge Part No. Price
~ Ratio ance  tance Rating i
P6006 10:1 10meg 2 9.5 pf 600 v 010-125 $22.00
P6027 1:1 1 meg £ 94 pf 600 v 010-070 $12.50

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and shipment, General information page.




SURGE GROUND-CURRENT EFFECTS
ON DISPLAY MINIMIZED

BRIGHT SINGLE TRANSIENT DISPLAYS

CHARACTERISTIC SUMMARY

VERTICAL

SENSITIVITY—Approximately 50 v/cm to 500 v/cm.

INPUT STEP-ATTENUATOR—10% steps from 10% to
100%. | '

INPUT—72 ohms (optional down to 50 ohms).

CALIBRATED POSITIONING—At 50 v steps from — 150
v to +150v.

CREST VOLTAGE INPUT—Up to 3 kv.

HORIZONTAL

CALIBRATED SWEEP RANGE—20 nsec/cm to 50 usec/
cm. ' o '

TRIGGER REQUIREMENTS—Internal and external: 100

v to 3 kv.
SiN-_GLE- SWEEP CAPABILITY

TYPE 507
HIGH-VOLTAGE SURGE-TEST OSCILLOSCOPE VERTICAL
R ATTENUATOR
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CRT

DISPLAY AREA—6 x 10 cm.
ACCELERATING VOLTAGE—24 kv.

OTHER CHARACTERISTICS

TIME MARKERS—O0.05 psec to 10 usec.

POWER REQUIREMENTS—I105v to 125v or 210v to
250 v; 50 to 60 cps; typically 600 watts.

The Tektronix Type 507 is a specialized oscilloscope,
designed primarily for high-voltage surge testing as ap-
plied to power transformers, high-voltage insulators,
lightning arresters, and their associated design and ac-
ceptance tests. Both Indicator Unit and Power Supply
are mounted on a Scope-Mobile® cart for mobility.

VERTICAL-DEFLECTION SYSTEM

Risetime—A passive damping network inserted in
the deflection leads to the crt is adjusted for optimum
transient response (no overshoot or ringing) of 10 nsec.

Sensitivity—Approximately 50 v/ecm to 500 v/cm.
® Registered by Tektronix, Inc.
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Step Attenuator—The input signal is connected to
a series voltage-divider chain of ten equal resistors
(normally 7.2 ohms each) mounted on a tap switch.
The ratio of signal applied to the deflection plates can
be selected by the tap switch from 10% to 100% in
10% steps. The 72-ohm input impedance presented by
the divider chain properly terminates Amphenol Type
21-025 coaxial cable. Step attenuator impedances de-
signed to properly terminate other cable impedances as
low as 50 ohms can be provided on request.

The vertical-input system will withstand crest voltages
of 3 kv of the standard 1.5 x 40 pusec surge-testing
waveform. Voltage-breakdown and heat-dissipation
limitations must be considered before impressing signals
greater than 3 kv and/or longer than 40 usec.

Vertical Input —A standard UHF signal-input con-
nector is located on the rear of the instrument.

Connectors—Standard UHF connectors for 3ignal In,
Signal Out To Delay Line, Signal In From Delay Line,
Trip Pulse Out, and External Trigger In are located at
the rear of the instrument. 6.3 v ac at 1 amp is avail-
able through a front-panel pin jack.

Signal Delay—Two standard UHF connectors are
provided on the rear of the Type 507 for insertion of an
external length of delay cable into the vertical-input
signal circuit. Choice of the appropriate length and
type of cable is at the discretion of the user. No delay
cable is furnished with the Type 507.

Polarity Switch—A three-position switch reverses
the deflection-plate polarity. The center position is used
to apply markers for photographing time references.

Positioning Switch—The Type 507 has a seven-step
vertical-position switch with 50 v steps of —150v,
—100v, —50v, 0, +50v, +100v, and +150v. A
two-position switch selects either 50 v steps or continu-
ously variable adjustment.

External Voltmeter Connectors—Terminals are
provided for a high-impedance (5000 Q/volt) dc volt-
meter, permitting vertical calibration when using the
variable positioning.

HORIZONTAL DEFLECTION SYSTEM

Calibrated Linear Sweep Rates—The sweep
waveform is generated by a boot-strap circuit and an
inverter stage for balanced deflection. Eleven fixed,
calibrated sweep rates. . .20, 50, 100, 200, 500, nano-
seconds/cm, 1, 2, 5, 10, 20, and 50 usec/cm are
provided.

Trigger Selection—A five-position front-panel
switch selects a trigger, external or internal of either
positive or negative polarity. The marker position is
used when time markers are desired.

Trigger Amplitude—A signal of 100 v to 3 kv am-
plitude is required for both internal triggering and trig-
gering with an external signal.
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QUALITY CONTROL TEST ON FLASH X-RAY SYSTEM

using x-ray tube with T-F emission cathode.

One-shot waveform depicts one of many photographs re-
corded—in adjusting for impedance match of high-current
T-F emission tube to square-wave pulse of Flash X-Ray Sys-
tem. In testing the System, the Type 507 was used to mon-
itor the output from a 1200 Megawatt Pulser to the x-ray
tube. The Tektronix C-12 Camera was used to record criti-
cal timing and amplitude measurements of pulses up to 600
kilovolts at 2000 amperes, 0.2-microsecond duration.

Sweep Mode—When the switch is in the single-
sweep position, pressing the RESET button arms the
sweep circuit. The sweep then can be triggered inter-
nally, by MANUAL TRIGGER, or by an external trigger.

POWER SUPPLY

Low Voltage—The low-voltage power supply is
separate from the indicator unit, supplying power to it
by an interconnecting cable. All dc supplies are elec-
tronically regulated.

High Voltage—Accelerating potentials for the crt
are obtained from an ojl-filled oscillator-type supply,
all voltages are electronically regulated.

Power Requirement—105v to 125v or 210v to
250 v, 50 to 60 cps, typically 600 watts.

OTHER CHARACTERISTICS

Cathode-Ray Tube—The Type 507 uses a 5-inch
flat-faced tube. A P11 phosphor is normally furnished.

Accelerating Potential—With its 24 kv accelerat-
ing potential and high-speed sweeps, the Type 507 is
well suited to single-sweep applications involving tran-
sients of very short duration.

Time Markers—Markers are available as a function
of the MICROSECONDS/CM switch for convenient cali-
bration of the sweep. The 0.05-usec time mark is avail-
able at sweep speeds from 0.02 usec/cm to 0.2 usec/
cm; 0.5 usec, from 0.5 psec/cm to 2 usec/cm; 5 pusec,
from 5 usec/cm to 20 psec/cm; and 10 usec, at 50
usec/cm. These are useful as references when photo-
graphing pulses.
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Trip Pulse For Manual Triggering—This is in-
tended for use in triggering a trip-pulse generator. A
pulse of approximately 700 v amplitude and 5 usec
width is available at the output connector. Pulse ampli-
tude and width may be affected somewhat by the
length of the cable used.

llluminated Graticule—An edge-lighted graticule
is marked in centimeter squares, 6 vertical and 10 hori-
zontal, for convenience in making time and amplitude
measurements. This graticule is removable. [llumination
is controlled by a front-panel knob.

Mechanical Specifications—Dimensions are 167"
high by 131" wide by 233" deep for the indicator
unit and 103" high by 132" wide by 173" deep
for the power-supply unit. Net weight of the indicator
unit is 5174 pounds, and of the power-supply unit is
37> pounds. In addition, the Scope-Mobile Cart sup-
plied with each Type 507, weighs 35 pounds, net.
Total shipping weight is 166 pounds approx. (with
indicator unit weighing 71 pounds approx., with power-
supply unit weighing 47 pounds approx., and with the
Scope-Mobile Cart weighing 48 pounds approx.).

TYPE 507 OSCILLOSCOPE ........... Ceee e

Each instrument includes: 1—Type 500A Scope-Mobile Cart, 1—
Power Supply Unit, 1—common buss ground connector, 1—3-con-
ductor power cord, l—inter-unit power cable, 1—light filter,
2—instruction manuals.

Scope-Mobile Cart, supplied with each Type 507 Oscillo-
scope and Power Supply Unit, provides easy moving in
your work area.

Tektronix Type C-12 Camera

Used with a Type 507 Oscilloscope for high-current
and high-voltage applications, the Type C-12 Camera
enables convenient recording of power-surge measure-
ments—such as high-voltage breakdown tests of power
transformers, insulators, allied components. . . pinch-effect
studies . . . other experiments in plasma research. See
Camera Section for complete description.

Rack Mount Adapter

A cradle mount to adapt the Type 507 Oscilloscope
and its power supply for rack mounting is available. It
consists of two cradles and two masks. The cradles,
one each for the indicator and power supply units, sup-
port the instruments in any standard 19” relay rack.
The two masks fit around the regular instrument panels
of the two units. Rack height requirements; Indicator
mask 17", Power Supply mask 12V, ”.

Order Part Number 040-279 $85

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

Due to the physical configurations and electrical param-
eters of apparatus used in surge testing, large voltage
transients are often induced into the grounding system.
Since the oscilloscope signal-cable shield must be connected
to some point in this ground system for potential and cur-
rent measurements, the ground-voltage transients will be
impressed upon the oscilloscope chassis.

Two undesirable consequences may arise from these
ground transients. The oscilloscope power-transformer in-
sulation may be overstressed, causing break-down. Current
flow set up through chassis capacity to earth, power source,
and any ground conductor connected to the instrument may
affect proper operation of sweep circuitry, crt-unblanking
circuitry, other circuitry.

The Type 507 has been designed to ensure minimum sensi-
tivity to extraneous disturbances and can withstand a limit
of 2000 crest volts to ground for transformer break-down.

However, once the ground-voltage limit is approached
in a particular surge-testing apparatus, the engineer must
employ means exterior to the Type 507 to reduce the im-
pressed voltages. Techniques in use for isolating the oscillo-
scope from circulating ground currents range from power
line isolation with motor generators to multiple-shielded
enclosures that surround the oscilloscope, operator, and
60-cps power generator.

To arrange a demonstration of this specialized oscillo-
scope in your application, please call your Tektronix Field
Engineer. - -
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CHARACTERISTIC SUMMARY

VERTICAL

CALIBRATED SENSITIVITY—50 mv/cm to 20 v/cm.
RISETIME—23 nsec.

PASSBAND—DC to 15 Mc.

INPUT—1 megohm, approx. 36 pf.

HORIZONTAL

CALIBRATED SWEEP RANGE—O0.2 psec/cm to 2 sec/cm.

SWEEP MAGNIFIER—5X, extends sweep range to 40
nsec/cm.

TRIGGER REQUIREMENTS—Internal: 2-mm deflection.
External: 0.5v to 20 v.

EXTERNAL INPUT—1.4 v/cm, dc to 500 kc.

CRT

DISPLAY AREA—6 x 10 cm.
ACCELERATING VOLTAGE—A4 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—50 mv to 100 v, 1-kc square
wave.

POWER REQUIREMENTS—I105 to 125v or 210 to
250 v, 300 watts.

The Tektronix Type 515A is a dc-coupled general-pur-
pose cathode-ray oscilloscope combining reliable Tek-
tronix oscilloscope circuitry in a compact instrument.
Wide sweep range of 0.04 usec/cm to 6 sec/cm, dc to
15 Mc passband, and calibrated sensitivity to 0.05
v/em qualify the Type 515A for general-purpose
laboratory work and for many field applications.

Accurate calibration of both sweep and vertical
amplifiers permit reliable quantitative measurements
directly from the screen. Functional panel arrangement
and versatile control system makes the Type 515A an
easy-to-use oscilloscope for the field and laboratory.

VERTICAL-DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

DC-Coupled Vertical Amplifier—The Type 515A
vertical passband is dc to 15 mc, risetime is 23 nsec.
The vertical attenuator is calibrated in VOLTS/CM of de-
flection. Nine calibrated steps are provided: 0.05, 0.1,
0.2,0.5,1,2,5,10, and 20 v/cm. In addition, a vernier
(uncalibrated) control provides for continuously-variable
adjustment from 0.05 v/cm to 50 v/cm. A front-panel
neon light indicates when the control is in the variable
(uncalibrated) position.
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Calibration Accuracy—An internal adjustment is
provided for setting the gain of the vertical amplifier.
When this adjustment is accurately set with the VOLTS/CM
switch in the 0.05 v/cm position, the vertical sensitivity
for any other position of the switch will be within
3% of the panel reading for that position.

Two Signal Inputs—Two coaxial signal input connec-
tors with more than 60-db isolation are controlled by a
four-position switch. The INPUT SELECTOR switch selects
ac-coupling or dc-coupling. When ac coupled, the low
frequency 3-db point is 2 cps direct or 0.2 cps with
10X Probe.

Input Impedance—1 megohm paralleled by ap-
proximately 36 pf.

Probe—The vertical sensitivity is reduced by a factor
of 10 by use of a 10-x attenuator probe supplied with
the instrument. The probe presents an input impedance
of 10 megohms paralleled by approximately 9.5 pf.

Balanced Delay Network—A signal delay of 0.25
usec is introduced by the balanced (push-pull) delay
network. Permits observation of the leading edge of the
waveform that triggers the sweep.
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HORIZONTAL-DEFLECTION SYSTEM

Wide Sweep Range—The Type 515A has 22 cali-
brated sweep rates: 0.2,0.5, 1, 2,5, 10, 20, 50 usec/cm;
0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 millisec/cm; 0.1, 0.2,
0.5, 1, 2 sec/cm. A single 22-position sweep-rate switch
is used. In addition, a vernier (uncalibrated) control
provides sweep rates continuously adjustable from 0.04
psec/cm to 6 sec/cm. A front-panel neon light in-
dicates when the control is in the variable (uncali-
brated) position. Calibration accuracy of the fixed
sweep rates is within 3%.

Sweep Magnifier—When the 5-x magnifier is
switched in, the center two-centimeter portion of the nor-
mal sweep is expanded to left and right of center to fill
ten centimeters. The HORIZONTAL POSITION control has
sufficient range to display any one-fifth of the magnified
sweep. Magnifier increases the calibrated sweep rate
to 0.04 usec/cm. TIME/CM of the magnified sweep is
indicated by a second blue-colored figure at each posi-
tion of the sweep-rate switch. Accuracy is within 5% of
the displayed portion of the magnified sweep. An indi-
cator light reminds the operator when the magnifier is
in use.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the control grid of the crt assuring
uniform grid bias for all sweep and repetition rates.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering.

Trigger Requirements—Internal triggering—a sig-
nal large enough to cause 2 mm deflection. External
triggering—a signal of 0.5 v to 20 v.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Trigger source can be internal, external, or
the line frequency, either ac-coupled or dc-coupled. The
triggering point can be on either the rising or falling
slope of the triggering waveform.

Preset Stability—Same as above, except the stability
control is preset to the optimum triggering point and re-
quires no readjustment.

Avutomatic Triggering—Automatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger controls need be
touched until a different type of operation is desired.
Range of automatic operation is between 60 cycles and
2 megacycles, approximately. In the absence of an input
signal the sweep is automatically triggered at about a
50-cycle rate, providing a reference trace on the screen.

High-Frequency Sync—Assures a steady display of
sine-wave signals up to approximately 20 megacycles.
Requires a signal large enough to cause about 2 cm de-
flection, or an external signal of about 2 v.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep amplifier is through a front-
panel connector. Deflection factor is 1.4 v/cm. Frequen-
cy response is dc to 500 kc at maximum sensitivity.




OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel coaxial con-
nector. Eleven fixed voltages—0.05, 0.1, 0.2, 0.5, 1,
2, 5, 10, 20, 50, and 100 volts peak-to-peak are pro-
vided. Accuracy is within 3% . Square-wave frequency
is about 1 ke.

Cathode-Ray Tube—4-kv accelerating potential is
applied to a Tektronix 5" flat-faced precision tube
with a helical post-accelerating anode. A P31 phos-
phor is normally supplied.

Output Waveforms—A 20-v positive-gate wave-
form of the same time duration as the sweep, and a
150-v positive-going sweep-sawtooth waveform are
available at front-panel connectors.

Regulated Power Supply—Electronic regulation
compensates for load differences and line-voltage
variations between 105 and 125 v or 210 and 250 v.

Power Requirement—I105v to 125v or 210v to
250v, 50 to 60 cps, typically 300 watts. Type 515A-
MOD101 operates on 50 to 400 cps, uses dc fan motor.

The Type RM15 is a mechanically rearranged Type
515A Oscilloscope. It mounts in a standard 19-inch
rack on slideout tracks. It can be pulled forward, tilted,
and locked in any of seven positions for servicing con-
venience. Except for no Z-axis input, electrical char-
acteristics of the instrument are the same as described
forthe Type 515A Oscilloscope.

Mechanical Specifications—Dimensions are 834"
high by 19" wide by 223" deep. Net weight is 46 %
pounds. Shipping weight is 75 pounds, approx.

For more mounting information, please refer to the
Mounting Dimensions page in the catalog.

TYPE RM15 (50 to 60 cps operation) ......... $950

Each instrument includes: 1—10X attenuator probe, 2—binding-
post adapters, 1—light filter, 1—3-conductor power cord, 1—
mounting hardware set, 1—pair rails, 2—instruction manuals.

TYPE RM15MOD101 (50 to 400 cps operation) $1010

Each instrument includes: 1—10X attenuator probe, 2—binding-
post adapters, 1—light filter, 1—3-conductor power cord, 1—
mounting hardware set, 1—pair rails, 2—instruction manuals.

210A

llluminated Graticule—An edge-lighted graticule
is marked in 6 vertical and 10 horizontal centimeter-divi-
sions with 2-millimeter baseline divisions. Illumination
is controlled by a front-panel knob.

Mechanical Specifications—Dimensions are 14"
high by 97 " wide by 213 " deep. Net weight is 42
pounds. Shipping weight is 52 pounds, approx.

TYPE 515A (50 to 60 cps operation) ......... $875

Each instrument includes: 1—10X attenuator probe, 2—binding-
post adapters, 1—Ilight filter, 1—3-conductor power cord, 2—
instruction manuals.

TYPE 515AMOD101 (50 to 400 cps operation) .. $935

Each instrument includes: 1—10X attenuator probe, 2—binding-
post adapters, T—light filter, 1—3-conductor power cord, 2—
instruction manuals.

FAN MOTOR KIT

A fan motor kit is available for converting a Type
515A Oscilloscope for use on 50 to 400 cps line fre-

quency (Type 515AMODI101). The kit contains brack-
ets, rectifier, and motor.

Order Part Number 040-140 ................ $40

SUPPORTING CRADLES

When the Type RM15 or Type RM15MOD101 is used
in a backless rack, these supporting cradles are neces-
sary for rear-slide support.

Order Part Number 426-063

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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2 IDENTICAL INPUT CHANNELS
CHOPPED OR ALTERNATE SWITCHING

CHARACTERISTIC SUMMARY

VERTICAL

CALIBRATED SENSITIVITY—50 mv/cm to 20 v/cm.
RISETIME—23 nsec.

PASSBAND—DC to 15 Mc.

INPUT—1 megohm, 20 pf.

HORIZONTAL

CALIBRATED SWEEP RANGE—O0.2 psec/cm to 2 sec/cm.

SWEEP MAGNIFIER—5X, extends sweep range to 40
nsec/cm.

TRIGGER REQUIREMENTS—Internal: 2-mm deflection.
External: 0.5v to 25 v.

EXTERNAL INPUT—1.4 v/cm, dc to 500 kc.

CRT

DISPLAY AREA—6 x 10 cm.
ACCELERATING VOLTAGE—A4 kv.

OTHER CHARACTERISTICS
AMPLITUDE CALIBRATOR—50 mv to 100 v, 1-kc square

wdave.

POWER REQUIREMENTS—105 to 125v or 210 to
250 v, 300 waltts.

The Type 516 is a dual-trace, semi-portable instru-
ment ideally suited to bench work applications. Vertical
calibrated sensitivity is 0.05 v/cm for each channel,
with four operating modes. Small size and light weight
combined with simple operation and reliable perform-
ance fit the Type 516 Oscilloscope for many laboratory
and field applications.

VERTICAL-DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

DC-Coupled Vertical Amplifier—Both channels
have identical input characteristics. Passband is dc to
15 mc (at 3 db down). Risetime is 23 nsec. Deflection
is calibrated in steps of: 0.05, 0.1, 0.2, 0.5, 1, 2, 5,
10, and 20 v/div. A vernier control permits continuous
adjustments between steps, and to about 50 v/div, un-
calibrated.

TYPE 516 OSCILLOSCOPE
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Calibration Accuracy—Internal adjustments set the
gain of each channel. When these adjustments are set
accurately the sensitivity will be within 3% of the in-
dicated switch position.

Positioning Control—Each channel has a separate
vertical-position control.

Mode Selection—A switch selects one of four op-
erating modes—each channel separately or both chan-
nels electronically switched either at a free running
rate of about 150 ke or triggered by the oscilloscope
sweep.

AC-DC Switches—When ac coupled, the low fre-
quency 3-db point is 2 cps direct or 0.2 cps with 10X
Probe.

Polarity Control—Each channel has a separate
polarity control (for comparison of signals 180 degrees
out of phase).

Input Impedance—1 megohm paralleled by 20 pf.

Probes—The vertical sensitivity is reduced by a
factor of 10 by use of the 10X attenuator probes
supplied with the Type 516. The probes present an
input impedance of 10 megohms paralleled by
approximately 7 pf.

Signal Delay—A balanced delay network permits
observation of the leading edge of the sweep-trigger
waveform.
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HORIZONTAL-DEFLECTION SYSTEM

Sweep Range—Sweep time is calibrated in steps
of 0.2, 0.5, 1, 2, 5, 10, 20, 50 usec/div...0.1, 0.2,
0.5, 1, 2, 5, 10, 20, 50 msec/div...0.1, 0.2, 0.5, 1,
and 2 sec/div. Calibration accuracy is within 3% of
the indicated switch position. A vernier control permits
continuous adjustment between the 22 steps, and to over
6 sec/div, uncalibrated.

Sweep Magnifier—When the 5-x magnifier is
switched in, the center two-division portion of the nor-
mal sweep is expanded to left and right of center
to fill ten divisions. The HORIZONTAL POSITION con-
trol has sufficient range to display any one-fifth of
the magnified sweep. Used with the fastest sweep, the
magnifier extends the calibrated sweep range to 0.04
psec/div. TIME/DIV of the magnified sweep is indicated
by a second blue-colored figure at each position of the
sweep-rate switch. Accuracy is within 5% of the dis-
played portion of the magnified sweep. A neon lamp
lights to indicate when the magnifier is in use.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the control grid of the crt. This
assures uniform beam current for all sweep speeds and
repetition rates at any setting of the intensity control.

Horizontal Input—A front-panel connector permits
dc-coupled external connection to the sweep amplifier.
Horizontal deflection factor is 1.4 v/div, and bandpass
extends from dc to 500 kc at maximum sensitivity.

TRIGGER FACILITIES

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls allow sweep triggering at
any selected amplitude level on the triggering wave-
form. Trigger source can be internal, external, or the
line frequency, either ac-coupled or dc-coupled. Trig-
ger point can occur anywhere on the rising or falling
slope of the triggering waveform.

Preset Stability—The STABILITY control locks at the
optimum triggering point and requires no adjustment
in the fully counter-clockwise, PRESET position.

Avutomatic Triggering—Automatic level-seeking
trigger circuit eliminates triggering readjustments—pro-
vides dependable triggering for most applications. One
setting assures positive sweep triggering by signals
of widely differing amplitudes, shapes, and repetition
rates. Automatic triggering of the sweep occurs at
about a fifty-cycle rate in the absence of an input
signal, and provides a convenient reference trace.

Trigger Requirements—Triggering internally re-
quires a signal large enough to produce one minor
division of vertical deflection. Triggering externally re-
quires a signal of from 0.5 to 25 volts.

High-Frequency Sync—Assures steady display of
sine-wave signals to at least 15 megacycles. Requires
a signal large enough to cause about 2 div deflection,
or an external signal of about 2 volts.
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OTHER CHARACTERISTICS

Amplitude Calibrator—Eleven square-wave cali-
bration voltages are available through a front-panel
connector. Peak-to-peak amplitude is in steps of 0.05,
0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50, and 100 volts. Ac-
curacy is within 3%. Frequency of the square-wave is
approximately 1 kc.

Tektronix Cathode-Ray Tube—A flat-faced 5-inch
cathode-ray tube provides a bright trace. Accelerating
potential is 4 kv. A P31 phosphor is normally supplied.

Dual-Trace Blanking—A blanking voltage is avail-
able to eliminate switching transients from the display
when the instrument is operated in its chopped mode.
The blanking voltage can be supplied to the crt cath-
ode by means of a switch located on the back panel
of the instrument.

Graticule—Usable viewing area is marked in six
vertical and ten horizontal one-centimeter divisions.
Center lines are further marked in five minor divisions
per centimeter. Convenient control from the SCALE
ILLUM. knob provides adjustable edge-lighting.

Output Waveforms—Two output waveforms are
available from front-panel connectors. Approximate
amplitude of the peak-to-peak voltages are 150 volis
from the SAWTOOTH OUT connector and 20 volts from
the 4+ GATE OUT connector.

Warning Indicators for Uncalibrated Settings—
Separate front-panel neon lights indicate when the
vertical-attenuator and sweep-rate controls are not in
their calibrated positions.

Regulated Power Supplies—Electronically-reg-
ulated dc supplies insure stable operation over line
fluctuations between 105 and 125 volts or 210 and
250 volts.

Power Requirement—105v to 125v or 210v to
250 v, 50 to 60 cps, typically 300 watts at 117 v. Type
516MOD101 operates on 50 to 400 cps supply, uses
dc fan motor.

If requested the instrument will be wired for any of
the following nominal line voltages.

Nominal Line Voltage Operating Range
(Figures taken at 60 cps)

110 99 to 117 volis
i1} 74 105 to 125 volts
124 111 to 132 volts
220 198 to 235 volts
234 210 to 250 volts
248 223 to 265 volis

A decal on the transformer gives complete instructions
for changing the operating range.

Mechanical Specifications—Dimensions are 14"
high by 97" wide by 213;” deep. Net weight is
44, pounds. Shipping weight is 54 pounds, approx.

TYPE 516 (50 to 60 cps operation) . ......... $1070
Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—light filter, 1—3-conductor power cord, 2—

instruction manuals,

TYPE 516MOD101 (50 to 400 cps operation) $1130

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—light filter, 1—3-conductor power cord, 2—
instruction manuals.

RACK MOUNT ADAPTER

A cradle mount to adapt the Type 516 Oscilloscope
for rack mounting is available. It consists of a cradle
to support the instrument in any standard 19" relay rack
and a mask to fit around the regular instrument panel.
Tektronix blue vinyl finish. Rack height requirements

153%".

Order Part Number 040-277 ................ $45

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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UP TO 1100 cm/usec WRITING RATE
SELECTABLE ACCELERATING VOLTAGE
CALIBRATED HORIZONTAL POSITIONING
SINGLE-SWEEP OPERATION

LESS THAN 2% TIME & AMPLITUDE ERROR
INCLUDED SCOPE-MOBILE® CART

The Tektronix Type 517A Oscilloscope is a wide-band
high-voltage instrument for observation and photo-
graphic recording of very-fast-rising waveforms having
low duty cycle. With its risetime of 7 nsec, 24-kv ac-
celerating potential, and high-speed sweeps, the Type
517A is especially suited to single-sweep applications
involving transients of very short duration.

The indicator and power-supply units are mounted on
a Type 500A Scope-Mobile cart, making the Type 517A
a convenient, mobile unit. If desired, the indicator and
power-supply units can be removed from the Scope-
Mobile cart for bench use.
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CHARACTERISTIC SUMMARY

VERTICAL

CALIBRATED SENSITIVITY—25 mv/cm to 400 v/cm.
RISETIME—7 nsec.
INPUT—170 Q.

HORIZONTAL

CALIBRATED SWEEP RANGE—D5 nsec/cm to 20usec/cm.

TRIGGER REQUIREMENTS—Internal:
External:

TRIGGER-RATE GENERATOR—15 to
tinuously variable.

2-mm deflection.
0.3 to 15v.

15,000 cps, con-

CRT

DISPLAY AREA—4 x 8 cm.
ACCELERATING VOLTAGE—12 or 24 kv, selectable.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—O0.15 to 50 v, approx. 25-kc
square wave.

POWER REQUIREMENTS—105to 125 v or 210 to 250 v,
1250 watts.
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VERTICAL DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

Distributed Amplifier—A 5-stage distributed am-
plifier is used to derive a transient-response risetime of
7 nanoseconds.

Sensitivity—Basic sensitivity is 50 mv/cm at 24-kv
accelerating potential, or 25 mv/cm at 12 kv. A front-
panel control selects other normal (24 kv) or X2
sensitivity (12 kv). Vertical amplifier attenuation is
continuously adjustable over a 2 to 1 range.

Input—The input of the vertical amplifier is connected
through a coaxial connector directly to the 170-ohm first-
stage grid line.

Cathode-Follower Probe—To provide higher input
impedances, a cathode-follower probe and three capaci-
tive attenuator heads are supplied with the Type 517A.
The input impedance of the probe alone consists of 12
megohms paralleled by approximately 5 pf. Each at-
tenuator head will present a different input capacitance,
decreasing with higher attenuation ratios. Each attenua-
tor head is adjustable over a ten-to-one range by means
of a screwdriver adjustment in the nose of the head,
making the following deflection factors and attenuator
ranges available—with minimum and maximum oscillo-
scope vertical amplifier attenuation.

Sensitivity of Type 517A Total Attenuation

at 24-KV Accelerating Potential at CRT
Scope Input 0.05 to 0.1 v/cm 1:1 to 2:1
Probe Body Alone 0.1 to 0.2v/cm 2:1 to 4:1
Probe with Attenvator | 0.2 to 4v/cm 4:1to  80:1
Probe with Attenuator Il 2 to 40v/cm 40:1 to 800:1
Probe with Attenuator Il 20 to 400 v/cm 400:1 to 8000:1

Step Attenuator—A separate 170-ohm step attenu-
ator is furnished with the Type 517A. The attenuator
uses 2% precision resistors, and covers the range of 1 to
64 db in 1-db steps. It is rated at 0.25 w. Also furn-
ished is a 170-ohm coaxial cable, 42" long.

Arrow indicates 1100 cm/usec writing-rate point on 100-mc damp-
ed oscillation, displayed on single 10 nsec/cm sweep of Type 517A
Oscilloscope with T517P11 crt. Recorded on 35-mm TRI-X film at
£1.9 with 4.2 to 1 reduction, developed 26 minutes in D-19 at 68°F.

Auxiliary Power—A front-panel socket is provided
to supply power for a cathode-follower probe or an aux-
iliary amplifier stage connected close to the circuit under
observation. 6.3 v dc at 150 ma and 110v dc at 9.5
ma are available (in addition to 6.3 v ac at 1 amp at
front-panel pin jack).

Signal Delay—Approximately 65 nsec of delay
cable is incorporated in the vertical amplifier. This de-
lay, along with an inherent 55 nsec delay in the ampli-
fier, permits the sweep to start before the signal
reaches the vertical deflection plates.

Direct Input CRT—An aperture in the side of the
cabinet permits direct connection to the crt deflection
plates for observation of extremely-fast transients.

HORIZONTAL DEFLECTION SYSTEM

Calibrated Sweep Rates—The basic sweep wave-
form is generated by a boot-strap circuit with an inverter
stage for balanced deflection. Eleven fixed, calibrated
sweep rates accurate within 2% .. .10, 20, 50, 100, 200,
500 nsec/cm, 1, 2, 5, 10, 20 pusec/cm are available
at 24 kv accelerating potential; and 5, 10, 25, 50, 100,
250 nsec/em, 0.5, 1, 2.5, 5, 10 usec per cm at 12 kv.

Horizontal-Position Vernier—In addition to the
normal horizontal-position control, a vernier control cali-
brated in millimeters provides accurate measurements
over a range of 1 cm (24-kv accelerating potential) for
use in measuring risetimes, etc.

Single-Sweep Operation—Lockout-reset circuitry
provides for one shot recording. After a single sweep is
triggered, the sweep circuit is automatically locked out
until manually reset. When reset, the sweep will fire on
the next trigger received, then automatically lock out
until the operator presses the reset button.

Trigger Selection—A front-panel switch selects a
trigger from an observed signal of either polarity, an ex-
ternal trigger source of either polarity, or the internal
trigger generator.

A 45 nsec pulse, initial risetime one nsec, displayed with a
sweep time of 10 nsec per centimeter. Note amplifier risetime and
freedom from ringing and overshoot.
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Trigger Requirements—The Type 517A uses a dis-
tributed amplifier in the trigger circuitry to handle fast-
rise trigger signals. An internal trigger giving a 2-mm
deflection will trigger the Type 517A. External trigger
requirements are 0.3 to 15 v.

Trigger-Rate Generator — Internal trigger-rate
generator is continuously variable from 15 to 15,000
cycles in three ranges with accuracy within 5% of full
scale. Two cathode-follower outputs are available. . .
20 v at 50 ohms internal impedance and 60 v at 200
ohms internal impedance. Risetime is approximately
0.15 psec.

Automatic Duty-Cycle Limiter—The maximum duty
cycle of the sweep system is automatically limited to
about 309% to avoid exceeding the dissipation limits of
some of the sweep circuit components.

POWER SUPPLY

Low Voltage—The low-voltage power supply is sep-
arate from the indicator unit, supplying power to it by an
inter-connecting cable. All dc supplies are electronically
regulated and heaters in the indicator unit are regulated
by a saturable-reactor method to insure stable operation

over line-voltage and load variations between 105 and
125vor 210 and 215 v.

High Voltage—Accelerating potentials for the crt
are obtained from an oil-filled oscillator-type supply, all
voltages electronically regulated to insure stable opera-
tion for both load and line changes. A front-panel
switch on the indicator unit changes the accelerating
voltage from 24 kv to 12 kv by changing the sampling
voltage in the regulator circuit.

Power Requirement—I105v to 125v or 210v to
250 v, 50 to 60 cps, typically 1250 watts.

OTHER CHARACTERISTICS

Amplitude Calibrator—A pulse-type calibrator is
used in the Type 517A and is available at the front-
panel through a coaxial connector. The output voltage is
continuously variable from 0.15 v to 50 v peak full scale
in 6 ranges with accuracy within 4% of full scale. Fre-
quency is approximately 25 kc.

Metallized Cathode-Ray Tube—The Type 517A
uses a 5” flat-faced metallized precision tube with heli-
cal post-accelerating anode. It provides a full 4-cm x 8-
cm viewing area when operated at 24-kv accelerating
potential. Position of the high-voltage connector per-
mits bringing the tube face flush with the panel. A P11
phosphor is normally furnished.

Output Waveforms—In addition to the two trigger-
rate generator outputs and calibrator output, a 4+ GATE
waveform of approximately 30 volts amplitude is avail-
able. Its duration is approximately equal to the sweep
being generated. Risetime is 30 nsec, from a cathode-
follower source impedance of 200 ohms.
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llluminated Graticule—An edge-lighted graticule
is marked in centimeter squares, 4 vertical and 8 hori-
zontal, for convenience in making time and amplitude
measurements. |llumination is controlled by a front-
panel knob.

Mechanical Specifications—Dimensions are 182"
high by 13% " wide by 274" deep for the indicator
unit and 10” high by 16" wide by 20%" deep for
the power supply. Net weight is 74, pounds for the
indicator unit, 65, pounds for the power supply, and
35 pounds for the Scope-Mobile Cart. Shipping weight
is 99 pounds approx. for the indicator unit, 79 pounds
approx. for the power supply, and 50 pounds approx.
for the Scope-Mobile Cart.

TYPE 517A OSCILLOSCOPE . ............... $3500

Each instrument includes: 1—Type 500A Scope-Mobile Cart,
1—Power Supply Unit, 1—P170CF cathode-follower probe, 1—
170-2 step attenuator, 1—170-2 coaxial cable, 1—viewing hoed,
1—bezel, 2—3-conductor power cords, l—inter-unit cable, 1—
light filter, 2—instruction manuals.

U. S. Sales Price f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




SINGLE-SHOT PHOTOGRAPHS AT 2 NSEC/CM
0.004-INCH SPOT SIZE

SENSITIVE WIDEBAND TRIGGER SYSTEM
SYNCHRONIZATION TO OVER 1 GIGACYCLE
VSWR 1.25, OR LESS, TO 1 GIGACYCLE
DISTRIBUTED-DEFLECTION CRT

BUILT-IN DELAY LINE

CHARACTERISTIC SUMMARY

VERTICAL

SENSITIVITY—Iess than 10 v/cm.
RISETIME—Iess than 0.35 nsec.
PASSBAND—DC to 1000 Mc.
INPUT—125Q +2%.

HORIZONTAL

CALIBRATED SWEEP RANGE—2 to 1000 nsec/cm.
SWEEP DELAY—O0 to 35 nsec.
TRIGGER REQUIREMENTS—

Internal: 2 trace widths, 1-nsec duration.

External: 20 mv, 1-nsec duration.
TRIGGER GAIN—XO0.2, X1, X5, and X20.

CRT

DISPLAY AREA—2 x 6 cm.
ACCELERATING VOLTAGE—24 kyv.

OTHER CHARACTERISTICS

CALIBRATION-STEP GENERATOR—O to 10 v into 125
Q or O to 1v into 50Q, approx. 0.1-nsec risetime,
calibrated and continuously variable. Approximate-
ly 750 cps repetition rate.

POWER REQUIREMENTS—I105 to 125v or 210 to

250 v, 650 watts.

# TYPE 519 osciloscore
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The Tektronix Type 519 Oscilloscope is a calibrated,
high-speed, laboratory instrument designed for observa-
tion, measurement, and photographic recording of frac-
tional nanosecond risetimes. A 2 x 6 cm viewing areaq,
coupled with 24-kv accelerating potential, affords
bright displays with excellent definition. Performance
features include: passband from dc to beyond 1 giga-
cycle, risetime less than 0.35 nsec, sensitivity less than 10
v/cm, linear sweeps to 2 nsec/cm, sweep delay through
35 nsec, and a wideband trigger system. The single
unit houses a fixed signal delay line, a convenient
sweep-delay control, a pulse-rate generator, a stand-
ard amplitude and waveshape generator, and regulated
power supplies and high-voltage supply. Only one
connection is necessary for normal operation—signal
input.

Combining simple operation with laboratory precision
and reliability, the Type 519 ideally suits single-shot or
random nuclear events. In addition, the passband per-
mits applications to general measurements where oscil-
loscope risetime must be faster than signal risetime.

SINGLE-SHOT PHOTOGRAPHY

A single-shot exposure was used to take the picture
at the right. The display shows a 1 gigacycle damped
wave (approximately) on the fastest rate of the os-
cilloscope. Picture taken with a Tektronix C19 Camera.
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VERTICAL DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

Distributed Deflection System—The signal passes
through a trigger-energy take-off, then through a 45
nsec delay cable to the distributed vertical deflection
plates of the crt. Passband is dc to 1 gigacycle and
risetime is less than 0.35 nsec.

Sensitivity—Basic sensitivity is less than 10 v/cm.

Sensitivity is quickly and accurately checked by means
of the CALIBRATION-STEP GENERATOR.

Signal Delay—An internal delay line provides a
fixed delay of 45 nsec.

Input—The dc-coupled signal input has an im-
pedance of 125Q £=2%. Maximum signal input is ==
15 volts dc or rms, or =100 volts pulse. Maximum
power input is 1.8 waltts.

TRIGGERING FACILITIES

Trigger Selection—A front-panel switch permits
selection of trigger from the following sources: (1) dis-
played waveform, (2) externally derived waveform,
(3)CALIBRATION-STEP GENERATOR waveform, (4)
RATE GENERATOR waveform.

Trigger Function—Three modes of operation are
provided: (1) PULSE—Permits choice of a free-running
sweep or a stable sweep which can be triggered on
random or uniform repetition rates up to approximately
50 mc, (2) SYNC—Permits stable displays of wave-
forms occurring at a constant repetition rate up to
approximately 150 mec, (3) HF SYNC—Permits the
sweep to be synchronized with signals from approxi-
mately 100 mc to over 1 gigacycle.

Trigger Requirements—Internally, a vertical signal
deflection of two trace-widths or more, and 1 nsec
duration. Externally, a waveform 20 mv in amplitude
and duration of 1 nsec or more. Sweep triggers on
either the rising or falling portion of the triggering
waveform.

Trigger Gain—Four gain settings of X0.2, NORMAL,
X5, and X20 provide for attenuation or amplification
of trigger signals.

019

Calibrated Sweep—Nine calibrated rates: 2, 5, 10,
20, 50, 100, 200, 500, and 1000 nsec/cm are provid-
ed by a linear, push-pull, time-base generator. Accu-
racy is typically within 3% for the 2 nsec/cm position
and within 2% for slower rates. For the fastest time-
base range, only 2.5 usec elapses between sweeps.

HORIZONTAL DEFLECTION SYSTEM

Sweep Delay—Provides sweep start delay through
35 nsec, permitting access to transients before and after
the main event.

Single Sweep—Permits single-sweep presentation
to be obtained. After a single sweep is triggered, the
sweep circuit is locked out until the RESET button is
pressed; sweep will then fire on the next trigger re-
ceived. An external jack and included plug provide
for remote control of single-sweep operation.

Synchroscope Operation—The output signal from
either the 4+ TRIGGER 50 Q, the DELAYED + GATE, or
the 4 RATE 50 Q connector can be used to initiate the
input waveform.

Rate Generator—OQutput pulse is approximately
+ 15 volts, with risetime of less than 0.8 nsec and dur-
ation of 10 nsec. Repetition rate is variable between
3 cps and 30 kc. The output impedance is 50 Q.

Negligible Trigger-Pulse Slewing for Sweep Speed of 2 nsec/cm

60 [

TRIGGER PULSE

High-frequency synchro- SLEWING

nization permits locking to
sine waves or constant-re-
petition-rates to over 1
gigacycle. Triggering

»
o
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% VERTICAL DEFLECTION

circuits count down from
triggers faster than 400 kc. °
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TRANSISTOR BLOCKING OSCILLATOR OUTPUT

+100 VOILLTS
| 180 K
3,
RIGGER 1 OouUTPUT
i [ 5
\
100 PF
4T ON FERRITE

470 OHMS TOROID
@ ® ®
| o AAMA— 330 0HM/1 WATT
.0022 —26,5 VOLTS

D ST MICROFARAD
680 OHMS

The transistor circuit illustrated rapidly switches 1
watt into 125 ohms. A ferrite-core transformer, such
as the one used under '‘Circuit Design’’ on the next
page, produces the coupling from collector-to-emitter
with proper phase relationship. This type of circuit is
employed within the Type 519 to generate power for
gating signals. Sweep speed 2 nsec/cm.

DIODE CHARACTERISTICS
N - TEST DIODE

i
125 OHM
TYPE 519

2 OSCILLOSCOPE

125 OHM PULSE INPUT

AND FORWARD BIAS
CURRENT INPUT

Switching and storage times in fast transistors and
diodes can be measured using the outstanding charac-
teristics of the Type 519. In the typical diode recovery-
time waveform, the upper trace is a reference trace,
the middle trace shows the diode turned on, and the
lower trace shows the diode shorted. Sweep speed 2
nsec/cm.

CIRCUIT DESIGN

The Type 519 is an invaluable tool for testing active
or passive wideband circuits. In the wideband amplifier
waveform, little or no correction is necessary for the
inherent risetime of the oscilloscope. Sweep speed 5
nsec/cm.

Passive network measurements frequently demand the
full risetime and bandwidth capabilities of the instru-
ment. The wideband transformer waveform illustrates
1.8 gigacycle ringing in response to a test impulse.
Sweep speed 5 nsec/cm.
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Calibration-Step Generator—A step-waveform of
approximately 750 cps, continuously variable and cali-
brated from 0 to 10 volts into 125 ohms, or O to 1
volt into 50 ohms through a T50/T125 adapter, is avail-
able at a front-panel 125 ohm connector. Risetime is
approximately 0.1 nsec and either positive or negative
polarity can be selected. Continuously variable un-
calibrated amplitudes of 0 to 50 volts into 125 ohms
are also available. The step-waveform can be used to
drive a device under test or check the sensitivity and
transient response of the oscilloscope itself.

OTHER CHARACTERISTICS

Tektronix Cathode-Ray Tube—A metallized, flat-
faced precision tube, with a fine-grain P11 phosphor,
provides a spot diameter of 0.004 inch at normal in-
tensity. Accelerating potential is 24 kv. Tube con-
struction completely prevents any possible x-ray haz-
ard. Usable viewing area is 2 x 6 cm.

Distributed-Deflection CRT and Close Fitting Magnetic Shield

Shielded Construction—Electrostatic and electro-
magnetic shielding minimize disturbance of spot by
power transformers and other hum sources.

Graticule—The graticule is accurately marked in 6
horizontal and 2 vertical 1-centimeter divisions. The
horizontal centerline markings are 5 millimeters apart,
vertical centerline markings are 2 mm apart. [llumina-
tion is controlled by a front-panel knob. The graticule
drops out of view if desired.

Camera Mounting—A special camera-mounting
bezel with swing-away hinging easily accepts a Tek-
tronix Type C-12, C-13, or C-19 Trace-Recording
Camera. The C-19 is designed for recording high-
speed pulses, where maximum light transmission from
crt to film is essential. Several lens, viewing system,
and film-back options are available. Please refer to
the Camera Section for complete description.

Regulated Power Supply—Electronically-regulated
dc supplies assure stable operation over line variations
between 105 and 125 volts or 210 and 250 volts, 50
to 60 cycles.

Power Requirement—105v to 125v or 210 v to
250 v, 50 to 60 cps, typically 650 watts.
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Mechanical Specifications—Dimensions are 224"
high by 14% " wide by 25" deep. Net weight is 99 %
pounds. Shipping weight is 126 pounds, approx.

TYPE 519 OSCHLOSCOPE . :socwssnnamessws $3900

Each instrument includes: 1—125- termination, 1—adapter
T50/T125, 2—125-Q insertion units, 1—adapter N50/N125, 1—
adapter T50/N125, 1—125-Q coupling capacitor, 1—125-{2 1KMC
timing standard, 1—125-2 1-nsec delay cable, 1—125-82 2-nsec
delay cable, 1—125-Q 5-nsec delay cable, 1—125-8 10-nsec de-
lay cable, 1—delay line equalizer, 1—double button assembly,
l—panel adapter assembly, 1—125- cable connector, 2—
reed switches, 1—viewing hood (includes attached bezel), 1—3-
circuit plug, 1—3-wire power cord, 1—accessory box, 2—instruc-
tion manuals.

DC-to-3 GIGACYCLE OSCILLOSCOPE

This modified Type 519 Oscilloscope incorporates a
coaxial-deflection crt to achieve a risetime of 0.13
nsec, corresponding to a 3000-Mc bandwidth. De-
flection factor is approximately 180 v/cm. Usable
viewing area is 2 x 4 cm. Consult your Field Engineer
to learn about the advantages, limitations, and deliv-
ery time of this or other modified instruments.

OPTIONAL ACCESSORIES

Accessory Part No. Price
125-Q 2:1 attenuator 017-048 $30.00
125-Q 5:1 attenuator 017-049 $30.00
125-Q 10:1 attenuator 017-050 $30.00
125-Q N50/T125 adapter 017-054 $17.50
125-Q 90° elbow assembly 017-043 $15.00
125-Q 20-nsec cable 017-511 $24.00

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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Frequency Response ;

Normal—dc to 10 mc from 0.15 v/cm to 50 v/cm.
2 cycles to 10 mc from 15 mv/cm to 50 v/cm

Flat—within 1% from 60 cycles to 5 mc.

IRE—meets IRE standards for level measurements.
Transient Response—35 nsec risetime.

Sweep Range
Continuously variable, 0.1 usec/cm to 0.01 sec/cm.

Time Markers

Five markers—0.05 usec, 0.1 usec, 1.0 p,sec, 200 pips

per television line, and 40 pips per television line.

Sweep Delay

Permits detailed observation of any _porfion of «
single television line.

DC-Coupled Unblanking

Variable Duty-Cycle Amplitude Calibrator

The Tektronix Type 524AD Oscilloscope is a self-con-
tained instrument with the characteristics desirable for
maintenance and adjustment of television transmitter
and studio equipment. The Type 524AD will prove it-
self invaluable in enabling the engineer to observe any
portion of the television picture — from complete frames
to small portions of individual lines.

Features contributing to the versatility of this oscillo-
scope include—accurate time markers to facilitate sync-
pulse timing, normal response of dc to 10 mc, flat re-
sponse within 1% from 60 cycles to 5 mc for color-tele-
vision work, variable-duty-cycle amplitude calibrator,
and two steps of sweep magnification, 3x and 10x, for
detailed observations.

VERTICAL DEFLECTION SYSTEM
Frequency Specifications are at 3-db down
DC-Coupled Vertical Amplifier—The main vertical
amplifier has a passband of dc to 10 mc for deflection
factors from 0.15 v/cm to 50 v/ecm. When ac coupled,
the low frequency 3-db point is 2 cps direct or 0.2 cps
with 10X probe. An ac-coupled preamplifier switched
in by the VOLTS/CM control provides additional deflec-
tion factors from 0.015 v/cm to 0.15 v/cm. A variable
attenuator control fills in between steps and provides
continuously variable adjustment from 0.015v/cm to
50 v/em. The vertical amplifier is factory adjusted for
optimum ftransient response. Risetime is less than 35
nsec and the input impedance is 1 megohm paralleled
by approximately 45 pf.

G e
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Frequency Response—A switch on the access panel
selects the desired bandwidth of the vertical amplifier.
The NORMal position provides a passband of dc to
10 mc. The FLAT position provides a vertical-amplifier
response flat within 1% from 60 cycles to 5 mc. About
5% overshoot will occur on extremely sharp waveforms
when the switch is in the FLAT position; however, TV
signals within the 5 mc passband are not affected. Re-
sponse of the amplifier meets the IRE standards for level
measurements when the access-panel switch is in the IRE
position. EXTernal position provides ac-coupled external
connections to the vertical-deflection plates, bypassing
the main vertical amplifier but retaining the function of
the vertical-position control.

Two Signal Inputs—Two coaxial connectors are
controlled by a front-panel switch. Each input can
be either ac or dc-coupled to the vertical amplifier.

Probe—The vertical sensitivity is reduced by a factor
of 10 by use of a 10x attenuator probe supplied with
the instrument. The probe presents an input impedance
of 10 megohms paralleled by approximately 9.5 pf.

Delay Network—A 0.25 usec signal-delay network
is incorporated in the vertical amplifier to permit obser-
vation of the waveform that triggers the sweep.




HORIZONTAL DEFLECTION SYSTEM

Calibrated Sweeps—The Type 524AD has a con-
tinuously variable, linear, triggered time base covering
the range of 0.1 pusec/cm to 0.01 sec/cm in five fixed-
range steps. Dual sweep-time multiplier dials cover the
range between steps. Calibration accuracy is within 5%.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the grid of the cathode-ray tube
assuring uniform bias for all sweep speeds and repeti-
tion rates.

Sweep Delay—Detailed observation of any portion
of the television picture is accomplished by continuous
sweep delay from 0 to 25 milliseconds. After the de-
sired delay, the sweep is.triggered by one of the line
sync pulses. The sweep delay is adjustable with a 3-
turn potentiometer through about 11, fields, and oper-
ates at the frame rate of 30 cycles so only consecutive
lines of one field are observed at any time. A field-shift
button permits switching to the corresponding interlaced
lines in the other field.

Sweep Magnifier—Sweep magnification is obtain-
ed by increasing the drive to the sweep-output amplifier
by a factor of either 3 or 10. The center portion of the
normal sweep is expanded equally to left and right of
center. Accuracy is within 7%.

Trigger Selector—Both normal and delayed sweeps
can be triggered by an external signal of either polarity,

_ DANGER
HIGH VOLTAGE

324AD

or internally by either the positive or negative portion
of the signal under observation, or by the power-line
frequency.

Trigger Requirements—Internal triggering—a sig-
nal large enough to produce a one-half centimeter de-
flection. External—a signal of 0.5 v to 50 v. Composite
waveform—a signal large enough to produce a 1.5-
centimeter deflection.

OTHER CHARACTERISTICS

Amplitude Calibrator—A  variable-duty-cycle
square-wave calibration voltage is continuously variable
from zero to 50 volts in seven ranges. Full-scale cali-
bration is accurate within 3% ; variable control is linear
within 1% of full scale. Square-wave frequency is
approximately 1 kc, but the frequency will vary some-
what as duty cycle is varied to 1% or 99%.

Time-Mark Generator—Time markers are inserted
as intensification pips on the crt trace at time intervals
of 0.025H, 0.005H, 1.0 usec, 0.1 usec, and 0.05 usec.
Since H is 63.5 psec, 0.025H will give 40 pips per tele-
vision line and 0.005H will give 200 pips per television
line. These markers provide a means of accurately tim-
ing the sync pulses of a composite signal. Pips spaced
at 40 or 200 per television line are useful for adjusting
both color and monochrome equipment.

A phasing control permits markers to be positioned
on any desired point of the waveform under observation.
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Output Waveforms—Positive and negative-gate
waveforms of the same time duration as the sweep, and
the sweep sawtooth waveform are available at front-
panel connectors.

Line-Indicating Video—When a picture monitor is
connected to the coaxial connector at the rear of the cabi-
net, the picture appearing on the monitor will be bright-
ened during the time of the oscilloscope sweep. This
technique is useful when it is desired to know what por-
tion of the picture is being displayed on the oscilloscope.

60 CPS Sweep—A 60 cps sweep with variable am-
plitude and phasing through approximately 150° aids
in making bandwidth measurements with a video-sweep
generator.

Cathode-Ray Tube—A flat-faced cathode-ray tube
with a 4-kv electronically-regulated accelerating
potential is used in the Type 524AD. A P1 phosphor is
normally supplied.

llluminated Graticule—An edge-lighted graticule
is marked in centimeters. Viewing area is 6 x 10 cm.
[llumination is controlled by a front-panel knob. A
graticule marked for modulation measurements is also
supplied with the instrument.

Regulated Power Supply—All dc supplies are
electronically regulated to insure stable operation over
line-voltage and load variations between 105 and
125 vor 210 and 250 v, 50 to 60 cps.

Power Requirement—105v to 125v or 210 v to
250 v, 50 to 60 cps, typically 500 watts.

Probe Power Socket—A front-panel socket will
provide power for a cathode-follower probe or auxiliary
amplifier circuitry. 6.3 v dc at 1 amp and 120 v regu-
lated dc at 15 ma are available at the socket.

Mechanical Specifications—Dimensions are 163"
high by 13” wide by 25" deep. Net weight is 61
pounds. Shipping weight is 82 pounds, approx.

TYPE 524AD QHCHLOSCOPE . ::::scivinmms $1300

Each instrument includes: 1—10X attenuator probe, 2—binding-
post adapters, 1—viewing hood, 1—3-conductor power cord,
1—TV graticule, 1—light filter, 2—instruction manuals.

RACK MOUNT ADAPTER

Rack Mount Adapter for the Type 524AD Oscillo-
scope consists of a cradle to support the instrument in
any standard 19" relay rack and a mask to fit around
the regular panel. Rack height requirement is 172",

Order Part Number 040-281 ................ $45

SCOPE-MOBILE® CARTS
TYPE 202-1 TILT-LOCK CART with storage drawer and

locking front wheels ................. $120.00
TYPE 500A CART with storage drawer and locking
front wheels . ..... ... ... .. $99.50

See Catalog accessory pages for complete informa-
tion.

CATHODE-FOLLOWER PROBE

The P500CF Cathode-Follower Probe has input im-
pedance of 40 megohms paralleled by 4 pf and gain
of 0.8 to 0.85. With 10X attenuator head, input im-
pedance is 10 megohms paralleled by 2 pf. Amplitude
distortion is less than 3% on unidirectional signals up
to 5 v.

Order Part Number 010-109 ................ $85

Please refer to Catalog accessory pages for 75-ohm

coaxial cables, attenuators, and terminating resistors.

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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TYPE 525 TELEVISION WAVEFORM MONITOR
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C Frequency Response TYPICAL COLOR-TVY WAVEFORMS AS

FLAT—within 1% between 60 cycles and 5 mc. VIEWED ON THE TYPE 525 TELEVISION
LOW PASS—passes stair steps, eliminating high

frequencies. WAVEFORM MONITOR

HIGH PASS—passes high frequencies, eliminating stair Photos taken through the courtesy of KPTV, Portland, Oregon.
steps.

IRE—meets new 1958 Standard 23S-1.

Excellent Linearity

Insures accurate color signal linearity measurements.

Avutomatically-Synchronized Sweeps
Both field and line rates.

Keyed Clamp-Type DC Restorer

Gain Stability Within 1%

color burst—Flat vertical response:

The Tektronix Type 525 Television Waveform Monitor
displays the composite video waveform with the preci-
sion required for all television broadcasting. Exacting
demands of the color-television broadcaster for an accu-
rate display of signal linearity, level, and bandwidth
are fulfilled with the Type 525.

Special features of the Type 525: Four vertical-ampli-

0' fier response characteristics, automatically-synchronized

| sweeps at line or field rate, bridging, or terminating, or
differential signal inputs, keyed dc restorer, stable gain
characteristics. Simplicity of controls aids in easy monitor
operation.




Fig. 7—Same waveform as Fig. 6 with LOW-PASS response.

VERTICAL DEFLECTION SYSTEM

Frequency Response—A response selector switch
selects any one of four characteristics: |IRE, meets new
1958 Standard 23S-1; FLAT, within 1%, between 60
cycles and 5 mc; LOW PASS, passes the stair steps but
eliminates the high frequencies, HIGH PASS, with in-
crease in gain adjustable to 5x, excludes the stair steps
but passes the high frequencies for linearity tests.

Sensitivity—The basic deflection factor of the vertical
amplifier is 0.015 v/cm. A three-step attenuator, 1x, 2x,
5x, and variable gain control can adjust the waveform to
fill the graticule.

Stability—Electronic regulation of all dc power, and
use of current stabilization in the amplifier, maintains
stability and constant gain. Minimum adjustment of the
monitor is required after it is once set. Gain stability is
within 1% over a ten-hour period.

Linearity—The vertical amplifier linearity is well
above the requirements for highly accurate color-tele-

Fig. 6—Staircase with 3.58 mc added—FLAT vertical response.

Fig. 8—Fig. é waveform with HIGH-PASS response.

vision video signal linearity measurements. Signals can
be expanded to the equivalent of 35 cm, with any 7 cm
accurately displayed on the screen.

DC Restorer—A clamp circuit, keyed by a pulse de-
rived from the sync-separator circuit, restores the dc level
of the display to the tip of the sync pulse at each line-
frequency pulse. The restorer can be switched in or out
as desired.

Vertical Input Connectors—All input connectors
are located at the rear of the instrument. The vertical
deflection system has push-pull input to permit two
single-ended signals to be applied to the monitor at the
same time. They can be independently selected, rapidly
compared, or applied differentially to cancel out in-
phase unwanted signals, by a front-panel switch. Each
input is paralleled with another coaxial connector to
permit the monitor to bridge or terminate the video cir-
cuit. The 75-ohm terminating resistors are supplied with
the instrument.
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HORIZONTAL DEFLECTION SYSTEM

Sync Separator—A sync-separator circuit receives
the composite video signal either internally from a point
on the vertical amplifier, or through an external-trigger
connector located at the rear of the instrument. External
triggering requires a signal of at least 0.5-v amplitude.

Field and Line Speeds—The sweep will synchronize
automatically with either line or field pulses. Sweep fre-
quencies correspond to 7875 cycles for line and 30 cy-
cles for field frequencies. A front-panel switch selects
one or the other sweep frequency.

Horizontal Rate, Magnifier—The variable HORI-
ZONTAL RATE control adjusts the sweep-time rate so 2,
3, or 4 lines or fields can be displayed at one time. A
three-position switch selects accurate magnification of
the sweep by 1x, 5x, or 25x. Magnification expands the
portion of the sweep that is centered, equally to right
and left of screen center.

OTHER CHARACTERISTICS

Amplitude Calibrator—The calibrator provides
pulses with a duty cycle of about 75%, and with ampli-
tudes between .015 volts and 1.5 volts, peak-to-peak,
continuously adjustable in four ranges, 0.05, 0.15, 0.5,
and 1.5 volts. Accuracy is within 2% of full scale on all
ranges. The continuously-adjustable interpolating con-
trol is linear within 1%.

Cathode-Ray Tube—The Tekironix crt used in the
Type 525 is a precision 5" flat-faced tube with a helical
post-accelerating anode. It provides 8 cm of linear
vertical deflection. A 4-kv accelerating potential pro-
vides a bright trace. A P1 phosphor is normally
supplied.

llluminated Graticule—An edge-illuminated grati-
cule is marked in percentage, to + 100 and —40. Each
centimeter division equals 20%. Illumination is con-
trolled by a front-panel knob.

External Time Markers—A binding post, located
at the rear of the instrument, is available for applying
external time markers to the crt cathode.

Accessibility—The Type 525 cabinet is designed for
standard rack mounting. Chassis is attached to the cab-
inet with a slide-out mounting that permits it to be tilted
vertically, providing easy access to all components.
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Internal Adjustments — Internal-adjustment con-
trols, which may require readjustment occasionally, are
mounted on the left of the chassis near the front, easily
accessible to the operator by sliding the monitor partly
out of the case.

Regulated Power Supply—DC power supplies are
regulated to maintain constant dc voltages for changes
in load, and for ac input voltages between 105 and 125
volts, or 210 and 250 volts, 50 to 60 cycles.

Power Requirement—I105v to 125v or 210 v to
250 v, 50 to 60 cps, typically 380 watts.

Mechanical Specifications—Dimensions are 83"
high by 19” wide by 21” deep. Net weight is 543}
pounds. Shipping weight is 75 pounds, approx.

TYPE 525 DSCILEQSCOIPE .. . o v v« o oo o e $1140

1—3-conductor power cord, 2—ter-
]—set mounting hardware,

includes:
1—green filter,

Each instrument
minating resistors,
2—instruction manuals.

Type 525 With Intensifier

This model is equipped with intensifier for
vertical-blanking-interval test signal. Additional circuit-
ry provides for displaying the two or three lines of the
vertical blanking interval that are used to carry trans-
mission test signals. The cathode-ray tube is unblanked
only during the test-signal period. Sweep speed is
automatically increased to a maximum sweep duration
of approximately 60 usec so that a single line of the
test signal can be displayed over the full screen width.
Sweep repetition rate is consequently increased to
15.75 ke for maximum brightness. The start of the un-
blanking period is adjustable between 13 and 21 lines
after the beginning of the vertical blanking interval;
thus including all lines suitable for carrying test signals.

TYPE 525MOD111 OSCILLOSCOPE $1215

1—3-conductor power cord, 2—ter-
1—set mounting hardware,

includes:
1—green filter,

Each instrument
minating resistors,
2—instruction manuals.

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

o Fig. 9—Two-line test signal displayed Fig. 10—Same test signal displayed
at field sweep rate with 25-times sweep with intensifier turned on. Sweep dura-
magnification. Vertical amplifier is set tion 60 usec at line rate, vertical ampli-
at FLAT response. (flat from 60 cycles fier set at FLAT response.
to 5 me).

Fig. 11—Same test signal displayed Fig. 12—Cross-modulation check—same
with vertical amplifier switched to LOW test signal displayed with vertical ampli-
PASS response. Sweep duration 70 usec fier switched to HIGH PASS response.
at half the line rate. Shows relative amplifications at three

luminance levels.
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Phase Resolution—0.1° at 5.38 Mc using null tech-
nique.

Phase and Saturation Measurements— —+1° and
+2% on graticule; better when comparing two sig-
nals.

Vertical Interval Testing—Interfield signal key per-
mits easy display of test signals during vertical
blanking time.

Linear Time Base—Operates at line rate, synchro-
nized by horizontal sync pulse.

Burst Brightening—-Positive identification of burst
pulse.

Push-Pull Synchfdhous Demodulators — DC-Cou-
pled to crt. : '

Self-Checking Circuitry

Subcarrier Regenerator

The Tektronix Type 526 Vectorscope greatly reduces
the time and effort involved in making extremely-ac-
curate relative phase and amplitude measurements of
chrominance information in the N.T.S.C. color signal.
Electronically-switched dual signal channels facilitate
matching equipment such as encoders, cameras, etc.

The Type 526 presents either a vector display of the
demodulated chroma signal, or a display of the demod-
ulated chroma signal on a linear time base. DC-
Coupled signal circuits permit monitoring program sig-
nals as well as industry test signals such as 75% sat-
urated color bars, interfield test signals, linearity stair
step, and the Bell Kelly Set tests for differential phase
and amplitude. A built-in subcarrier regenerator facili-
tates operation remote from the subcarrier source.

PHASE MEASUREMENT

Phase measurements are made by demodulating the
chroma signal with a subcarrier signal which can be
shifted in phase relative to burst phase in the signal.
High accuracy is obtained with the 20-turn precision
calibrated phase shifter. This control is a two-speed
illuminated dial with direct readout in degrees and
tenths of degrees. It has a range of 0° to 200°, and
the 180° point can be verified within the instrument.
Random phase shifts in the subcarrier signal due
to cable length can be cancelled out with a push-
button operated phase-shift network covering 0°
to 330° in twelve steps. A fine-phase control ( %=20°)
provides for variable adjustment between steps, and
fine phase adjustment when using the burst-controlled
oscillator.

P
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VECTOR PRESENTATION

The vector presentation is a graphic display for
operational measurements with a color-bar, interfield-
test signal, other industry test signals, or with program
material. Signal circuits are dc-coupled, preventing
changes in chroma signal composition from affecting
the positioning of the display.

An internally generated test circle matched with the
graticule circle verifies the accuracy of the vector dis-
play. The test circle can also be used to verify the ac-
curacy of the complementary-color relationships. Phase
measurements accurate within %=1.5° can be made
using the vector display. Accuracy of saturation meas-
urements will be within 2% on graticule, closer when
comparing two signals.

LINEAR-SWEEP PRESENTATION

Phase measurements are simplified by displaying the
demodulated chroma signals vertically on a linear hori-
zontal sweep, which is terminated by the horizontal
sync pulse and restarts just prior to the burst packet.
Using the null technique, differential phase can be meas-
ured with an accuracy of =1°. Resolution is 0.1° at
3.58 mc, or 75 psec. A signal magnifier can be used
to expand the vertical deflection approximately 7 times.

DUAL DISPLAYS

Two input channels, each with its own gain control,
are electronically switched at about a 500-cycle rate
permitting the simultaneous display of two different
signals for direct comparison. For example, the input
signal to a portion of the broadcast plant can be com-
pared to the output signal to measure any phase
and/or amplitude distortion caused by the broadcast
equipment. Also, the outputs of any two portions of
the broadcast plant can be directly compared for
matching purposes.

When using the vector display, either channel can
be turned off to provide a zero reference point for
the other channel. The reference point is a sharply
defined spot in the center of the display. Any drift
in the Vectorscope circuit will change the position of
the spot, therefore the drift is easily detected and
corrected.

When using the linear-sweep display, turning off one
channel while the other remains in use provides a zero
reference line against which signals can be nulled. This
technique eliminates the possibility of measurement
errors due to parallax.

BURST BRIGHTENING

The burst amplifier in the burst-controlled oscillator
circuit is keyed on during the first 3 usec of the linear
sweep. During the 3-usec interval the crt trace is bright-
ened for positive identification of the burst packet.
Trace brightening during the burst-sampling interval al-
so facilitates adjustment of burst-amplifier gating.

iy PN i SR e
A e L el i e e e
S e "e@”ﬁ‘! o

o el

L
L e e A -
- N, v
%.-'.qu:-?;s-._. G ~ :

226 |

INTERFIELD-SIGNAL KEY

When the INTERFIELD SIGNAL KEY Switch is in the
ON position, the cathode-ray tube is gated on only
during the 3 or 4 lines occupied by the interfield signal.
Video clutter is thus eliminated from the display.

OTHER CHARACTERISTICS

DC-Coupled Signal Circuits—DC-Coupling from the
push-pull synchronous demodulators to the cathode-ray
tube prevents changes in chroma signal composition from
affecting the positioning of the display, making possible
the detection and measurement of color carrier present
during blanking time. Carrier-balance corrections can
be made even while on the air, because the vector dis-
play shows the direction and magnitude of the re-
quired adjustments.

Video Inputs—Channel A and channel B inputs are
compensated for 75-ohm loop-through operation. Input
stages are cathode followers. Sufficient gain is pro-
vided to allow use of a compensated probe rather
than loop-through input.

The gain controls of each channel have a range of
40 db and produce virtually no phase-shift effects.

Sync Input—External, 1 v sync-negative composite
video signal or 3.5v to 8 v negative-going composite
sync signal can be used . Also, horizontal drive pulses
can be used if interfield keying feature is not used.
With external sync, channels A and B can display
non-composite video or chroma signals. External input
is high-impedance compensated, loop-through con-
nector for 75-ohm coaxial cable (R = 1 megohm,
C = 25 pf).

Internal sync is available.

External Subcarrier Input—High-impedance com-
pensated loop-through connector for 75-ohm coaxial
cable (R=1 megohm, C=20 pf). Input has buffer-
amplifier stage and requires a signal level of 2 volts
peak-to-peak minimum.

Vertical Signal Output—The demodulated vertical
signal is available at a binding post, dc-coupled, for
feeding remote indicators.

Trace Intensification Input—A jack (PL-535) is pro-
vided for external trace-brightening pulses. Internal
blanking circuitry is disconnected when an external sig-
nal is being applied. Signal required for trace bright-
ening is an ac-coupled positive-going 20-volt pulse,
which can be obtained from the 4 GATE terminal of
any Tektronix Oscilloscope that is being triggered by
the vertical-signal output of the Type 526. This type of
trace brightening is useful for determining the time limits
over which a phase shift is occurring.

Cathode-Ray Tube—The Type 526 uses a 5” flat-
faced monoaccelerator tube with similar vertical and
horizontal sensitivities, excellent linearity. Accelerating
potential is 4 kv. A P1 phosphor is normally supplied.
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Fig. 1—Vector display of encoder output with 75 %
saturated color-bar test signal. Test-circle align-
ment with each other and with scribed graticule
circle verifies accuracy of Vectorscope.

of Vectorscope inputs

Fig. 5—Vectorscope

signal
control at maximum and magnifier on.
is reference, upper line is the phase-demodulated

fed directly into Vectorscope, with gain

Lower line

3.58-mc information contained in signal. Lack of
differential-phase distortion is evidenced by straight
line. ation in amplitude.

llluminated Graticule—The edge-lighted graticule
is marked with polar coordinates for hue and satura-
tion of the chrominance signals, and with vectors for
the Q, —I, and burst signals. Good broadcast and
NTSC limits are indicated. Graticule illumination is
controlled by a front-panel knob.

Regulated Power Supplies—The self-contained
low-voltage and crt-high-voltage power supplies are
electronically regulated against changes in load and

line-voltage fluctuations between 105 and 125 volis or
210 and 250 volts.

Power Requirement—105v to 125v or 210 v to
250 v, 50 to 60 cps, typically 240 watts.

Accessibility—The Type 526 is designed for stand-
ard rack mounting. Chassis attaches to rack with slide-
out mounting that permits it to be tilted vertically, pro-
viding easy access to all components.

Mechanical Specifications—Dimensions are 834"
high by 19" wide by 18" rack depth. Net weight is
45Vs pounds. Shipping weight is 74 pounds, approx.

Fig. 2—Dual vector display.
presents signals from two
encoders for direct comparison measurements.

line-sweep display of Bell
Kelly Set signal with asynchronous demodulation has

(burst-controlled oscillator
control is set at approximately half of maximum
and magnifier is turned off.
amplitude distortion is evidenced by lack of vari-

Electronic switching Fig. 3—Demodulated color-bar signal displayed on
linear sweep. Burst packet at left end of trace is
nulled out, indicating correct phasing of burst at

180°. The signal channel not in use provides a

reference trace on the screen at zero signal level.

DEENG : ~ 5
2 Tooa BT ey

Fig. 6—Same conditions as Fig. 5 except signal

passed through an amplifier. Differential-

amplitude distortion contributed by the amplifier is
measured at 30% by using maximum amplitude
as reference.

free running). Gain

Lack of differential-

TYPE 526 OSCILLOSCOPE

Each instrument includes:
power cord,
manuals.

$1665

3—75-ohm terminations, 1—3-conductor
l—pair guide rails, 1—light filter, 2—instruction

................

SUPPORTING CRADLES
Supporting Cradles—for rear slide support when the in-

strument is to be mounted in a backless rack. Two
cradles with necessary mounting hardware.
Order Part Number 426-063 ......... R $7.50

SPECIAL MODEL
The Type 526 MOD 158B is engineered for the
C.C.I.LR. color subcarrier frequency of 4.4296875 mc/
sec. The Precision Phase Shift dial reads directly in
degrees at the C.C.L.R. frequency. All other specifica-
tions are identical to those for the Type 526.

Each instrument includes:
power cord,
manuals.

3—75-ohm termination, 1—3-conductor
l—pair guide

TYPE 526 MOD 158B OSCILLOSCOPE . .... ... $1750 (

rails, T—light filter, 2—instruction

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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WAVEFORM MONITOR
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Frequency Response
. Flat—within +1% between 60 cycles and 5 mc.

IRE—new 1958 Standard #23S-1

Calibrated Sweeps
Eliminates need for time-markers.

Backporch DC Restoration
B ~ Internal Voltage Calibrator
0.714 v or 1.00 v peak-to-peak.

Space-saving Size

INTENSITY

=

The Type 527 is a compact, easy-to-operate, preci-
position g mes sion, video-waveform monitor, built to meet the exact-
' ing demands of the TV-Broadcaster.

T FED 2 Ling

It displays and measures linearity, signal level, and
.:_:“M__,J - bandwidth of both black-and-white and color tele-
. vision-signal waveforms with a high degree of accuracy
and dependability.

__-_‘-_m-v;?;’iiiiim, - b W A unique space-saving feature of the Type 527 is

| BERIAL

e ' that two Type 527's, or two RM527’s, or one Type 527
- - and one 8" commercial monitor, mount in a rack-space
only 10%2" high.




VERTICAL-DEFLECTION SYSTEM

Frequency Response—A response selector switch
selects one of two characteristics: Flat, ==1%, from 60
cycles to 5 megacycles; IRE, new 1958 Standard #23S-
1 (3.58 mcis at —20 db).

Sensitivity—Variable from 0.25 volt, minimum, to
1.6 volts, maximum, for 140 IRE units (7 centimeters of
vertical deflection).

Stability—AIll dc power supplies are electronically
regulated to maintain stability and constant gain.

Linearity—Small-signal amplitude linearity of the
vertical deflection system is within ==1%.

D.C. Restorer—A unique feedback dc-restorer cir-
cuit, not a signal clamp, stabilizes the blanking
pulse backporch at a constant level on the crt despite
changes in signal amplitude or average luminance. The
dc-restoration time constant is sufficiently long so hum
and tilt in the video signal will be displayed. This cir-
cuit eliminates dc drift of the vertical amplifier, making
it unusually stable. There is no distortion, clipping, or
degradation of the color-burst signal. The presence of
the color-burst does not cause the base-line to shift.

Video Input—A four-position switch permits selec-
tion of one of four input signals; Calibrator, A, B, or
the balanced input A-B.

RGB Line position. One line each of the red, green, and
blue camera signals from a color processing amplifier.

2 Field Display position with X25 mag shows details of
vertical blanking pulse.

Two bridged 75-Q compensated signal inputs are
provided. Input impedance is never less than 1 meg-
ohm. Differential (balanced) input can be used and
floating-input operation is possible.

The inputs are designed for high-impedance loop-
through operation on 75-ohm lines. In the loop-through
mode, the 20-pf input capacitance is inductively com-
pensated for 75-ohm systems. High-impedance bridg-
ing mode can be achieved, with an input capacitance
of 50 pf.

HORIZONTAL-DEFLECTION SYSTEM

Calibrated Sweep—Calibrated sweep speeds of
0.125H/cm, 0.025H/cm (with 5-x magnifier), or
0.005 H/cm (with 25-x magnifier), provide a simple
and accurate means for measuring the various pulse
widths, The triggered ‘‘Miller run-down' time base is
dc coupled to the crt. The magnifier circuit provides
X5 or X25 expansion of any portion of the time base
with an accuracy of =5%. Any portion of the TV line
can be magnified for detailed study. This accurate
sweep rate feature eliminates the need for Z-axis time-
marks, with a consequent reduction in instrument com-
plexity.

Neon lamps indicate the selected sweep rates when
magnifier is used.

... i'lu.! £
|

2 line Display position. Display shows approximately 1-2/3
lines at 5 the line rate. Taken at X1 mag.

10
HHHH

] ml',,.mn—-——-ﬁm—
-20

Displays of the odd field and even field vertical blanking
pulse at X25 magnification. Pushbutton Field Shift switches
the display to alternate field (double exposure).
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V.l.T position of Horizontal Display switch, It is possible to
range into the top of the picture and examine any one TV
line near the top. Note alternate field line displacement of
Vo line (X25 mag.)

Horizontal Display—A six-position switch permits
selection of any one of the following displays:

2 LINE—Displays approximately 1% lines
at 12 the line rate,

2 FIELD—Displays approximately 175 fields
at the frame rate. A Field Shift push-
button allows display of odd or even
fields.

VIT—Displays, at the field rate, the portion
of the vertical blanking pulse which may
contain vertical-interfield test signals. The
field-rate display will show the V2-line
transposition of horizontal sync pulses due
to interlace.

.125 H/CM—When the Display Switch is
set to .125 H/CM, one TV line occupies
exactly 8.0 cm and is thus self-checking.

RGB LINE and FIELD—The RGB Lline or

Field positions are used in conjunction
with color processing amplifiers which
can provide sequential red, green, and
blue camera signals to the Type 527 as
video input. These signals are switched
at the field rate. A 20 cps, 3-step, stair-
case switching signal of up to 20 volts
overall amplitude, from the processing
amplifier, is applied to the horizontal
amplifier in the Type 527 for displaying
RGB signals side-by-side on the crt.
The RGB Field display provides a display
at the TV field rate. The RGB Line, a dis-
play at the TV line rate. A small portion
of the total signal will be missing due to
retrace-time considerations.

Sync Separator—The sync separator supplies line-
rate or field-rate triggers for the sweep generator from
composite video signals.

Internal-External Sync—A front-panel switch
allows selection of either internal or external sync
sources.

5X expansion of .125 H/CM sweep. Frontporch measures
1em or .025 H. Sync pulse is 3ecm or .075 H and back-
porch is 3cm or .075 H. Simple 1cem, 3 cm, 3 cm test shows
proper sync and blanking pulses and frontporch widths.

OTHER FEATURES

Vertical Amplifier Calibrator—A three-position
switch permits choice of a 25-kc square-wave cali-
bration pulse of 0.714 v, or 1.00 v, peak-to-peak, or
external calibration input. A temperature-compensated
zener diode provides long-term accuracy of +=1%
over the normal range of temperatures.

0.714 volt corresponds to 100 IRE units on a 1.00
volt composite video signal. The 1.00 volt level is use-
ful with 1.4 volts composite video signals and 1.00
volt non-composite video signals.

Due to the operation of the dc-restorer circuit, the
bottom portion of the internal calibration pulses remain
at the same IRE level on the crt as the video blanking
pulses.

The vertical position control requires no adjustment
in checking calibration.

Cathode-Ray Tube—The Tektronix designed and
manufactured rectangular 5” (diagonal measure)
monoaccelerator crt provides an exceptionally bright
display. Accelerating potential is 4 kv. A P1 phosphor
is normally supplied. The useful display area is 7 x 10
cm, the same as round 5" crts, while the rectangular
shape permits the space-savings realized in these com-
pact instruments.

llluminated Graticule—The edge-lighted graticule
has 7 x 10 centimeters marked in IRE units between
—40 and 100. Each scale division equals 10 IRE
units. lllumination is controlled with a front-panel
knob.

DC-Coupled Unblanking—The unblanking signal
is dc-coupled to the crt, providing uniform trace bright-
ness of even the slowest time base.

Power Supply—AlIll dc power supplies are electroni-
cally regulated to provide stable operation throughout
the range of 105 v to 125 volts or 210 v to 250 volts,
50 to 60 cycles.
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RMD 2/

Type RM527 with
Commercial
Picture Monitor.

Power Requirement—I105v to 125v or 210 v to
250 v, 50 to 60 cps, typically 206 watts at 117 v.

Mechanical Specifications—Dimensions are 95"
high by 82" wide by 203" deep. Net weight is 31
pounds. Shipping weight is 41 pounds, approx.

TYPE 527 OSCILLOSTOPE . ... -cv:cnmmonrna $925

Each instrument includes: 1—light filter, 2—instruction manuals.

TYPE RM527

The RM527 is a mechanically rearranged Type 527
for mounting in a standard 19” rack. Electrical char-
acteristics are the same as described for the Type 527.

Mounting—The RM527 is furnished with slide-out
tracks. It can be pulled forward and tilted 20° for ser-
vicing convenience.

Mechanical Specifications—Dimensions are 5"
high by 184" deep and fits a standard 19” rack. Net
weight is 34 pounds. Shipping weight is 62 pounds,
approx.

TYPE RM527 QSCHLIOSCOPE ::issuimns i vmmn $1000

Each instrument includes: 1—light filter, 2—instruction manuals.

SPECIAL MODEL TYPE 527/RM527

This special model of the waveform monitor has all
capabilities of the Type 527 or RM527 plus two addi-
tional features—a Line Selector and a Video-Distribu-
tion Amplifier.

The Line Selector permits detailed analyses of single
television lines (particularly useful with 4% inch
cameras), and the Video-Distribution Amplifier permits
slaving a picture monitor to the oscilloscope display.

Consult your Field Engineer to learn about the advan-
tages, limitations, and delivery time of this modified in-
strument.

Type 527 with Commercial Picture Monitor.

MOUNTING CRADLES

Two different cradle assemblies for the Type 527,
available at extra cost, enable either right or left side
mounting of the instrument with a commercial 8” picture
monitor in a standard 19" rack. This combination re-
quires only 10% " of rack height. Or two 527’s can be
mounted side-by-side in the same space. A front mask
fits each combination.

Description Part Number Price
Cradle Assembly, left-side

mounting oscilloscope 426-133 $57.50
Cradle Assembly, right-side

mounting oscilloscope 426-134 $57.50
Cradle Assembly, side-by-side

mounting oscilloscope 426-135 $57.50

TYPE 527 FIELD CASE

The Type 527 Field Case is an enclosure that offers
protection to the electronic circuits in a Type 527 Mon-
itor when it is not mounted in a rack.

TYPE 527 FIELD CASE . ... .o vrinmennnnnns $50
TYPE 527 ACCESSORIES
Description Part Number Price
Graticule, non-composite IRE 331079 $3.45
Graticule, % video modulation 331-080 $3.45
TYPE RM527 ACCESSORIES
Description Part Number Price
Graticule, non-composite IRE 331-077 $3.45
Graticule, % video modulation 331-078 $3.45

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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All information in color describes the additional capa-
bilities of the Type 535A and RM35A Oscilloscopes.

HIGH INTENSITY TRACE

14 VERTICAL PLUG-IN UNITS

DELAYED SWEEP

CHARACTERISTIC SUMMARY
VERTICAL

Vertical deflection characteristics extremely flexible
through use of 14 Letter-Series Plug-In Units.

HORIZONTAL

CALIBRATED SWEEP RANGE—Time Base A: 0.1 usec/cm
to 5sec/cm. Time Base B (In 535A only): 2 psec/
cm to 1 sec/cm.

SWEEP MAGNIFIER—5X, extends sweep range to 0.02
usec/cm.

TRIGGER REQUIREMENTS—Internal: 2-mm deflection.
External: 0.2 v to 10 v.

TYPE 5354 OSCHLOSCOPE
e @ e - "

SINGLE SWEEP—(In 535A only) Time Base A.

CALIBRATED SWEEP DELAY—(In 535A only) 2 psec
to 10 sec, continuously variable.

EXTERNAL INPUT—O0.2 v/cm to 15 v/cm; dc to 240 kc;
1 megohm, 47 pf.

CRT

DISPLAY AREA—©6 x 10 cm.
ACCELERATING VOLTAGE—10 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR —0.2mv to 100v, 1-kc
square wave.
POWER REQUIREMENTS—105 to 125 v or 210 to 250 v,

455 watts maximum for 531A, 550 watts maximum
for 535A:

VERTICAL PLUG-IN UNITS

Frequency Specifications are at 3-db down

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-
time at 50 mv/cm to 50 v/cm—2 cps to 10 Mc, 35-
nsec risetime at 5 mv/cm to 50 mv/cm.

For Multiple-Trace Operation—

TYPE C-A DUAL-TRACE UNIT—DC to 15 Mc, 23-nsec
risetime at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 14 Mc, 25-nsec rise-
time at 20 mv/cm to 25 v/cm.




RM31A S5J31A
RM35A 535A

For Differential Input Applications—

TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm,
increasing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—O0.06 cps to 20 kc at 50 uv/
cm, increasing to 60 kc at 0.5 mv/cm to 25 mv/cm.

TYPE G WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-
time at 50 mv/cm to 50 v/cm.

For High DC Sensitivity—

TYPE H WIDE-BAND UNIT—DC to 11 Mc, 31-nsec rise-
time at 5 mv/cm to 50 v/cm.

For Maximum Frequency Response—

TYPE K FAST-RISE UNIT—DC to 15 Mc, 23-nsec risetime
at 50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 15 Mc, 23-nsec risetime
at 50 mv/cm to 40 v/ecm—3 cps to 15 Mc, 23-nsec
risetime at 5 mv/cm to 4 v/cm.

For Repetitive High-Speed Pulse Applications—

TYPE N SAMPLING UNIT—O0.6-nsec risetime (cor-
responding to approximately 600 Mc).

For Operations of Integration, Differentiation,
Function Generation, and Linear or Nonlinear
Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC to 14 Mc, 25-
nsec risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—
TYPE Q UNIT—DC to 6 kc, 60 usec risetime at 10
pstrain/div to 10,000 ustrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT—23-nsec risetime,

For Precise Amplitude Measurement via the Slide-
Back Technique—

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 10
Mc, 35-nsec risetime at 50 mv/cm to 25 v/cm.

The Tektronix Type 531A and Type 535A are DC-to-
15 Mc Oscilloscopes with easy-to-operate functionally-
grouped controls, selective triggering facilities, and a
high degree of versatility through the use of Tektronix
Type A to Z Plug-In Units. Bright displays at low repeti-
tion rates, é6-cm linear vertical deflection, and wide
sweep range make the Type 531A and Type 535A
efficient all-purpose instruments. The Type 535A has
all the features of the Type 531A plus a second time-
base generator for many specialized applications.

APPLICATIONS

In addition to the usual applications for highly ver-
satile DC-to-15 MC Oscilloscopes, sweep delay makes it
possible to:

1. Make accurate incremental measurements along a
complex waveform.

2. Make accurate phase-angle measurements between
two signals, up to frequencies of T mc.

3. Display separate channels of a PTM system with
effects of time jitter removed, determining pulse
amplitude and shape under modulation conditions.

4. Measure pulse-to-pulse interval and amount of jitter
on computer signals or any train of pulses.

5. Make accurate time-difference measurements be-
tween pulse-in and pulse-out through an amplifying
system.

6. Display any selected individual line of a television
composite signal.

7. Measure time displacement, wave-shape, and
amplitude of individual channels in a telemetering
system.

8. Utilize calibrated sweep magnification up to the
highest practical limit.
Plus many more-specialized applications.

VERTICAL-DEFLECTION SYSTEM

DC-Coupled Output Amplifier—The wide-band dc-
coupled amplifier has a risetime of 23 nsec with a Type
C-A, K, L, or R Unit plugged in. It is factory adjusted
for optimum transient response.

HORIZONTAL-DEFLECTION SYSTEM

A Miller runup sweep generator is used in the Type
531A and Type 535A. Inverse feedback in the timing
circuitry assures excellent linearity. Characteristics of
the circuitry make possible the wide range of 0.02 usec/
cm to 12 sec/cm.

The Type 535A has two time-base generators. TIME
BASE A is identical to the time-base generator in the
Tektronix Type 531A. TIME BASE B functions as a delay
generator. The signal to be observed can be displayed
on either time base in the following ways: TIME BASE B
normal, TIME BASE B with trace brightening during the
period that TIME BASE A is running, TIME BASE A de-
layed by TIME BASE B, TIME BASE A normal, and TIME
BASE A single sweep.

Calibrated Sweep Rates—Twenty-four direct-read-
ing calibrated sweep rates are provided: 0.1, 0.2, 0.5,
1, 2; 5; 10; 20, 50 usecfem, 0.1, 0.2,0.5, 1,2, 5, 10,
20, 50 msec/cm, 0.1, 0.2, 0.5, 1, 2, 5 sec/cm. In add-
ition, a vernier (uncalibrated) control provides for
continuous adjustment from 0.1 usec/cm to 12 sec/cm.
An indicator light warns the operator when the sweep
is uncalibrated. Calibration of the fixed sweep rates

will typically be within 19 of full scale, and in all cases
within 39%.
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C TIME BASE B Calibrated Sweeps——Eighfeen direct- High Frequency Sync— (TIME BASE A only 1™ T:als
' reading calibrated steps are provided: 2,5:10. 20, 50 535A) Assures q steady display of sine-wave SF -_E?sig—
psec/cm, 0.1, 0.2, 0.5, 152,35, 10, 20, 50 msec/cm, 0.1, up to approximately 30 megacycles. Requires = r an
0.2, 0.5, and 1 sec/cm. A sweep-length contro| adjusts nal large enough to cause about 2 cm deflection,
the sweep length from 4 c¢m to 10 em for the purpose of external signal of abouyt 2y,

repetition rate makes TIME BASE B useful as g repeti- Exfg"nal
tion-rate generator over the range of 0.1 cycles to m_], iarge enoggh fo cause 2-mm deflection
40 k- triggering—q signal of 0.2 v to 10 2 _Jed
DC-Coupled Unblunkmg-——DC coupling is pro™ '5 on
Single Sweep— (TIME BASE A only in Type 535A) for the unblanking waveforms assuring uniform b1
A RESET Pushbutton arms the sweep to fire on the next the crt for ql] sweep times and repetition rates
trigger to arrive After firing once, the sweep is locked e rnal
out and cannot fire again until rearmed by pressing Horizontal Input Ampllfler-——DC-coupied ex h @
the RESET button. The READY light indicates when the connection to the sweep-outpyt amplifier is ’hrouan‘
sweep is armed to fire on the next trigger. front-panel connector. Combination of g step C’f, de-
ator and variable attenuator makes the horizonta to
Sweep Magnifier— 5., magnifier increases the cal- flection factor continuously variable from 0.2 V/‘;C: or
ibrated Sweep time to 0.02 psec/cm. Sweep magnifica- approximately 15 v/cm. Passband is dc to 240 r a—XIi"
tion is obtained by increasing the gain of the sweep better at maximum gain. Input impedance is appP
Output amplifier by o factor of five. The center 2 cm of mately 47 pf paralleled by 1 megohm.
the normal frace is expanded to fill the screen Any
one-fifth of the magnified sweep can be displayed on SWEEP DELAY

g 2
Sweep delay for TIME BASE A over the range © of
nsec to 10 sec is derived from TIME BASE B by means'_ e
a pick-off circuit, A delayed trigger is generated at

provides for complete manugq] control, preset stability
control, and fully-automatic trigaering. Triggering fac-

delay steps from 2 psec to 0.1 sec is within 1%. Acct ;:5
acy of the three remaining steps, 0.2, 0.5, and 1 sec =%
within 3%. For extreme accuracy any or all steps €< 1
be adjusted to an external standard. Increment ===
accuracy of the ten-turn control is within 0,29,

Amplitude-l.evel Selecfion——-Adjusfcble amplitude-
level and stability controls provide for triggering the
Sweep at a selected amplitude level on the triggering
waveform. Triggering source can be internal, external,

or the line frequency, either ac-coupled or dc coupled Triggered Operation—When the triggering contro ==
The friggering point can be on either the rising or fall- of TIME BASE A are adjusted so that the delayed tridd —
ing slope of the triggering waveform. ger from TIME BASE B arms the sweep but dees nof

Preset Stability—Sqme as above, except the stq-
bility control js preset to the optimum triggering point
and requires no readjustment.

Thus the delayed sweep is actually started by the signa'
under observation, resulting in a steady display even
when time jitter or time modulation js present in the

Automatic Triggering——Auromqfic level-seeking fiomal
trigger circuit provides dependable triggering for most Conventional Operqrion—When the triggering
applications, One simple setting assures positive sweep- controls of TIME BASE A are adjusted to permit the de-
friggering by signals of widely differing qmplifudes, layed trigger to start the sweep, the delqyed sveepP
shapes, and repetition rates. No trigger control need be starts precisely at the pick-off point, its start delayel the
touched until o different type of operation js desired. amount of time indicated by the TIME BASE B time¢/cm
Range of auvtomatic operation is between 60 cycles and switch and the DELAY-TIME MULTIPLIER, Any fime
2 megacycles, approximately. In the absence of an in- modulation or time jitter on the signal will be magnfied
Put signal the sweep is automatically triggered af about in proportion to the amount of sweep expansion.
a 50-cycle rate, providing a reference trace. The time jitter in the delayed trigger or delged
sweep will not exceed one part in 20,000 of the mxi-
l.ow-Frequency Reject— (TIME BASE A only in mum available delay interyal (where the maximm
Type 535A) Prevents iow-frequency components, such available delay interval js 10 times the Time/Cmor

as hum, from interfering with stable triggering. Delay-Time setting) .
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Trace Brightening——When the signal is displayed
- on TIME BASE B with the HORIZONTAL DISPLAY switch
in the "'B" INTENSIFIED BY A" position, the unblank-
ing pulse of TIME BASE A is added to that of TIME BASE
B. Therefore the period of operation of TIME BASE A
appears as d brightened portion on the display. This
trace brightening serves to indicate both the point-in-
time relationship between the delayed sweep and the
original display, and the degree of magnification that
will be achieved when the display is transferred to TIME
BASE A.

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel coaxial con-
nector. Eighteen direct readings fixed steps—0.2, 0.5,
1, 2, 5,10, 20, 50 millivolts, 0.1, 0.2, 0.5, 1,2, 5 10,
20, 50, 100 volts peak-’ro-peak are provided by the
single knob control. Accuracy is within 3%. Square-
wave frequency is approximately 1 ke,

Accelerating Potential—10-kv accelerating poten-
tial assures bright display when using fast sweeps at
low repetition rafes. The Tektronix cathode-ray tube
is a 5" flat-faced metallized precision tube with a heli-
cal post—accelerating anode. For best results, a cath-
ode-ray tube with a P2 phosphor is normally furnished.

Beam Position Indicators—Two pairs of indicator
lights show direction of the electron beam when the spof
is not on the screen.

llluminated Graticule—For convenience in making
time and amplitude measurements, the edge-lighted
graticule has & x 10 centimeters marked in centimefer
squares with centerline markings every 2 millimeters.
[llumination is controlled by a front-panel knob.

Multi-Trace Blanking—A blanking voltage is avail-
able to eliminafe switching transients from the display
when a multiple-trace plug-in unit is operated in its
chopped mode. The blanking voltage can be applied
to the crt cathode by means of a switch located on the
back panel of the instrument.

Output waveforms—A 20-v positive gate of the
same duration as the sweep and a 150-v sweep-saw-
tooth waveform are available at front-panel binding
posts via cathode followers. A 20-v positive gate and
the delayed trigger from TIME BASE B are also avail-
able at front-panel connectors. The vertical signal is
brought out to a front-panel terminal, amplitude is
upproximately 1.5 v/cm of signal on screen.

Balanced Delay Network—Ample signal delay is
provided by a balanced (push-pull) delay network to
permit observation of the leading edge of the waveform
that triggers the sweep.

Direct Input to CRT—An aperture in the side of
the cabinet permits direct connection to the cathode-
ray-tube deflection plates.

Access to Interior—Three-piece cabinet design pro-
vides easy access t0 the interior of the instrument. Cab-
inet sides are held in place by two quick-opening
fasteners, and can be removed in a matter of seconds.

Probes—Two low capacitance probes (10-X at-
ter.) are supplied with the instrument. Input capaci-
tance is 7 pf with probes and either Type 531A - Type
K or Type 535A - Type K combinations. Maximum de-
flection factor is 0.5 v/cm. Excellent transient response
i retained, as the probes introduce no overshoot or
ringing.

Regulated Power Supply——Elec’rronic regulation
compensates for line-voltage variations between 105
and 125v or 210 and 250 v, and for current-demand
differences among the plug-in units.

Power Requiremenf——105 v to 125v or 210 v to
250 v, 50 to 60 cps; 455 watts maximum for Type 531A,
550 watts maximum for Type 535A.

Cabinet Models—Type 531A and 535A dimen-
sions are 167" high by 13% n wide by 237" deep.
Type 531A nef weight is 57 3, pounds; shipping weight
i« 78 pounds, approx. Type 535A net weight is 61%
pounds; shipping weight is 83 pounds, approx.

Rack-Mount Models—Type RM31A and RM35A
cabinets mount to @ standard 19 rack. They withdraw
from the cabinet on slide-out tracks and can be filted
and locked in any of 7 positions for servicing con-
venience. Dimensions are 147 high by 19" wide by
223, " deep. For further mounting information, refer
to the Catalog instrument dimension page. Type
RM31A net weight is 75 pounds; shipping weight is
101 pounds, approx. Type RM35A net weight is
7814 pounds; shipping weight is 105 pounds, approx.
TYPE 531A, without plug-in units ..o $995

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—3-conductor power
cord, 92— instruction manuals.

TYPE 535A, without plug-in Units o o iaos e $1400

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapfers, 1—test lead, 1—light filter, 1—3-conductor power
cord, 2—instruction manuals.

TYPE RM31A, without plug-in unifs . ..ooe e $1095

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—set mounting hard-
ware, 1—3-conductor power cord, 7—instruction manuals.

TYPE RM35A, without plug-in units .. ..oov e $1500

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—set mounting hard-
ware, 1—3-conductor power cord, 2—instruction manuals.

CUSTOM SPECIALS

Special modifications for the Type 531A, 535A and
Rack Mount models are available as factory-installed
options. Instruments can be ordered for operation
from 50-400 cps in either normal or high-altitude en-
vironments, with single-sweep capability, or 12-kv
accelerating potential. Consult your Field Engineer to
learn about the advantages, limitations, and delivery
time of these or other modified instruments.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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TIME BASE B Calibrated Sweeps—Eighteen direct-
reading calibrated steps are provided: 2, 5, 10, 20, 50
usec/cm, 0.1, 0.2, 0.5, 1,2, 5, 10, 20, 50 msec/cm, 0.1,
0.2, 0.5, and 1 sec/cm. A sweep-length control adjusts
the sweep length from 4 cm to 10 cm for the purpose of
changing the sweep repetition rate. Variable sweep
repetition rate makes TIME BASE B useful as a repeti-

tion-rate generator over the range of 0.1 cycles to
40 ke.

Single Sweep— (TIME BASE A only in Type 535A)
A RESET pushbutton arms the sweep to fire on the next
trigger to arrive. After firing once, the sweep is locked
out and cannot fire again until rearmed by pressing
the RESET button. The READY light indicates when the
sweep is armed to fire on the next trigger.

Sweep Magnifier—5-x magnifier increases the cal-
ibrated sweep time to 0.02 usec/cm. Sweep magnifica-
tion is obtained by increasing the gain of the sweep
output amplifier by a factor of five. The center 2 cm of
the normal trace is expanded to fill the screen. Any
one-fifth of the magnified sweep can be displayed on
the screen by rotating the HORIZONTAL POSITION con-
trol. Accurate 5-x magnification is obtained on all
ranges, for both time bases.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic trigaering. Triggering fac-
ilities are identical for both time bases, except that TIME
BASE A has two additional modes: H.F. SYNC and AC
LF (low-frequency) REJECT.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Triggering source can be internal, external,
or the line frequency, either ac-coupled or dc-coupled.
The triggering point can be on either the rising or fall-
ing slope of the triggering waveform.

Preset Stability—Same as above, except the sta-
bility control is preset to the optimum triggering point
and requires no readjustment.

Automatic Triggering—Avutomatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger control need be
touched until a different type of operation is desired.
Range of automatic operation is between 60 cycles and
2 megacycles, approximately. In the absence of an in-
put signal the sweep is automatically triggered at about
a 50-cycle rate, providing a reference trace.

Low-Frequency Reject— (TIME BASE A only in
Type 535A) Prevents low-frequency components, such
as hum, from interfering with stable triggering.
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High Frequency Sync—(TIME BASE A only in Type
535A) Assures a steady display of sine-wave signals
up to approximately 30 megacycles. Requires a sig-
nal large enough to cause about 2 cm deflection, or an
external signal of about 2 v.

Trigger Requirements—Internal Triggering—a sig-
nal large enough to cause 2-mm deflection. External
triggering—a signal of 0.2 vto 10 v.

DC-Coupled Unblanking—DC coupling is provided
for the unblanking waveforms, assuring uniform bias on
the crt for all sweep times and repetition rates.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep-output amplifier is through «
front-panel connector. Combination of a step attenu-
ator and variable attenuator makes the horizontal de-
flection factor continuously variable from 0.2 v/cm to
approximately 15 v/cm. Passband is dc to 240 kc or
better at maximum gain. Input impedance is approxi-
mately 47 pf paralleled by 1 megohm.

SWEEP DELAY

Sweep delay for TIME BASE A over the range of 2
usec to 10 sec is derived from TIME BASE B by means of
a pick-off circuit. A delayed trigger is generated at the
pick-off point, which can be adjusted to any point on the
sawtooth waveform generated by TIME BASE B. The DE-
LAY-TIME MULTIPLIER, a ten-turn calibrated control, is
used in conjunction with the TIME/CM switch for TIME
BASE B to select the pick-off point and indicate the
amount of delay. Accuracy of the fifteen calibrated
delay steps from 2 usec to 0.1 sec is within 1%. Accur-
acy of the three remaining steps, 0.2, 0.5, and 1 sec is
within 3%. For extreme accuracy any or all steps can
be adjusted to an external standard. Incremental
accuracy of the ten-turn control is within 0.2 %

Triggered Operation—When the triggering controls
of TIME BASE A are adjusted so that the delayed trig-
ger from TIME BASE B arms the sweep but does not
start it, the next signal to arrive will start the sweep.
Thus the delayed sweep is actually started by the signal
under observation, resulting in a steady display even
when time jitter or time modulation is present in the
signal.

Conventional Operation—When the triggering
controls of TIME BASE A are adjusted to permit the de-
layed trigger to start the sweep, the delayed sweep
starts precisely at the pick-off point, its start delayed the
amount of time indicated by the TIME BASE B time/cm
switch and the DELAY-TIME MULTIPLIER. Any time
modulation or time jitter on the signal will be magnified
in proportion to the amount of sweep expansion.

The time jitter in the delayed trigger or delayed
sweep will not exceed one part in 20,000 of the maxi-
mum available delay interval (where the maximum
available delay interval is 10 times the Time/Cm or
Delay-Time setting).
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Trace Brightening—When the signal is displayed
on TIME BASE B with the HORIZONTAL DISPLAY switch
in the **B"" INTENSIFIED BY ‘““A" position, the unblank-
ing pulse of TIME BASE A is added to that of TIME BASE
B. Therefore the period of operation of TIME BASE A
appears as a brightened portion on the display. This
trace brightening serves to indicate both the point-in-
time relationship between the delayed sweep and the
original display, and the degree of magnification that
will be achieved when the display is transferred to TIME
BASE A.

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel coaxial con-
nector. Eighteen direct readings fixed steps—0.2, 0.5,
1,2, 5,10, 20, 50 millivolts, 0.1, 0.2, 0.5, 1, 2, 5, 10,
20, 50, 100 volts peak-to-peak are provided by the
single knob control. Accuracy is within 3%. Square-
wave frequency is approximately 1 kc.

Accelerating Potential—10-kv accelerating poten-
tial assures bright display when using fast sweeps at
low repetition rates. The Tektronix cathode-ray tube
is a 5” flat-faced metallized precision tube with a heli-
cal post-accelerating anode. For best results, a cath-
ode-ray tube with a P2 phosphor is normally furnished.

Beam Position Indicators—Two pairs of indicator
lights show direction of the electron beam when the spot
is not on the screen.

llluminated Graticule—For convenience in making
time and amplitude measurements, the edge-lighted
graticule has 6 x 10 centimeters marked in centimeter
squares with centerline markings every 2 millimeters.
[llumination is controlled by a front-panel knob.

Multi-Trace Blanking—A blanking voltage is avail-
able to eliminate switching transients from the display
when a multiple-trace plug-in unit is operated in its
chopped mode. The blanking voltage can be applied
to the crt cathode by means of a switch located on the
back panel of the instrument.

Output Waveforms—A 20-v positive gate of the
same duration as the sweep and a 150-v sweep-saw-
tooth waveform are available at front-panel binding
posts via cathode followers. A 20-v positive gate and
the delayed trigger from TIME BASE B are also avail-
able at front-panel connectors. The vertical signal is
brought out to a front-panel terminal, amplitude is
approximately 1.5 v/cm of signal on screen.

Balanced Delay Network—Ample signal delay is
provided by a balanced (push-pull) delay network to
permit observation of the leading edge of the waveform
that triggers the sweep.

Direct Input to CRT—An aperture in the side of
the cabinet permits direct connection to the cathode-
ray-tube deflection plates.

Access to Interior—Three-piece cabinet design pro-
vides easy access to the interior of the instrument. Cab-
inet sides are held in place by two quick-opening
fasteners, and can be removed in a matter of seconds.

Probes—Two low capacitance probes (10-X at-
ten.) are supplied with the instrument. Input capaci-
tance is 7 pf with probes and either Type 531A - Type
K or Type 535A - Type K combinations. Maximum de-
flection factor is 0.5 v/cm. Excellent transient response
is retained, as the probes introduce no overshoot or
ringing.

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 105
and 125v or 210 and 250 v, and for current-demand
differences among the plug-in units.

Power Requirement—105v to 125v or 210v to
250 v, 50 to 60 cps; 455 watts maximum for Type 531A,
550 watts maximum for Type 535A.

Cabinet Models—Type 531A and 535A dimen-
sions are 167" high by 13% " wide by 237" deep.
Type 53TA net weight is 57 3% pounds; shipping weight
ic 78 pounds, approx. Type 535A net weight is 61
pounds; shipping weight is 83 pounds, approx.

Rack-Mount Models—Type RM31A and RM35A
cabinets mount to a standard 19" rack. They withdraw
from the cabinet on slide-out tracks and can be tilted
and locked in any of 7 positions for servicing con-
venience. Dimensions are 14" high by 19” wide by
223% " deep. For further mounting information, refer
to the Catalog instrument dimension page. Type
RM31A net weight is 75 pounds; shipping weight is
101 pounds, approx. Type RM35A net weight is

78 V4 pounds; shipping weight is 105 pounds, approx.

TYPE 531A, without plug-in units ............ $995
Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—3-conductor power
cord, 2—instruction manuals.

TYPE 535A, without plug-in-units . .o .. o .. $1400

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—3-conductor power
cord, 2—instruction manuals.

TYPE RM31A, without plug-in units . ......... $1095

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—set mounting hard-
ware, 1—3-conductor power cord, 2—instruction manuals.

TYPE RM35A, without plug-in units .......... $1500

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—set mounting hard-
ware, 1—3-conductor power cord, 2—instruction manuals.

CUSTOM SPECIALS

Special modifications for the Type 531A, 535A and
Rack Mount models are available as factory-installed
options. Instruments can be ordered for operation
from 50-400 cps in either normal or high-altitude en-
vironments, with single-sweep capability, or 12-kv
accelerating potential. Consult your Field Engineer to
learn about the advantages, limitations, and delivery
time of these or other modified instruments.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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HIGH-INTENSITY TRACE

WIDE RANGE SWEEP MAGNIFICATION

14 VERTICAL PLUG-IN UNITS

CHARACTERISTIC SUMMARY
VERTICAL

Vertical deflection characteristics extremely flexible
through use of 14 Letter-Series Plug-In Units.

HORIZONTAL
CALIBRATED SWEEP RANGE—O0.1 psec/cm to 5 sec/cm.

SWEEP MAGNIFIER—X2 to X100, extends sweep
range, accurately, to 0.02 usec/cm.

TRIGGER REQUIREMENTS—Internal: 2-mm deflection.
External: 0.2 v to 10 v.

EXTERNAL INPUT—O.1 v/cm to 10 v/cm (calibrated)
dc to 240 kc; 1 megohm, 47 pf.

CRT
DISPLAY AREA—6 x 10 cm.
ACCELERATING VOLTAGE—10 kv.
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OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—0.2 mv to 100v; 1-kc
square wave.

POWER REQUIREMENTS—105 to 125v or 210 to
250 v, 500 watts max.

VERTICAL PLUG-IN UNITS

Frequency Specifications are at 3-db down

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-
time at 50 mv/cm to 50 v/ecm—2 cps to 10 Mc, 35-
nsec risetime at 5 mv/cm to 50 mv/cm.

For Multiple-Trace Operation—

TYPE C-A DUAL-TRACE UNIT—DC to 15 Mc, 23-nsec
risetime at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 14 Mc, 25-nsec rise-
time at 20 mv/cm to 25 v/cm.

For Differential Input Applications—

TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm,
increasing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50 pv/
cm, increasing to 60 kc at 0.5 mv/cm to 25 mv/cm.

TYPE G WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-
time at 50 mv/cm to 50 v/cm.
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For High DC Sensitivity—
TYPE H WIDE-BAND UNIT—DC to 11 Mc, 31-nsec rise-
time at 5 mv/cm to 50 v/cm.

For Maximum Frequency Response—
TYPE K FAST-RISE UNIT—DC to 15 Mc, 23-nsec risetime
at 50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 15 Mc, 23-nsec risetime
at 50 mv/cm to 40 v/ecm—3 cps to 15 Mc, 23-nsec
risetime at 5 mv/cm to 4 v/cm.

For Repetitive High-Speed Pulse Applications—

TYPE N SAMPLING UNIT—O0.6 nsec risetime (cor-
responding to approximately 600 Mc).

For Operations of Integration, Differentiation,
Function Generation, and Linear or Nonlinear
Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC to 14 Mc, 25-

nsec risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—

TYPE Q UNIT—DC to 6 ke, 60 pusec risetime at 10
ustrain/div to 10,000 ustrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT—23-nsec risetime.

For Precise Amplitude Measurement via the Slide-
Back Technique—

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 10
Mc, 35-nsec risetime at 50 mv/cm to 25 v/cm.

The Type 533A is a dc-to-15 mc oscilloscope with
wide range of application coverage through Tektronix
Type A to Z Plug-In Units. Six different degrees of
sweep magnification are available. Sweep lockout and
high writing rate are combined for best results in one-
shot recording.

Operating convenience results from functionally-
grouped controls, a single-knob direct-reading sweep
selector, and fiddle-free triggering settings. Other
useful features are warning lights for uncalibrated
sweep-rate and sweep-magnifier settings, beam-position
indicators, and built-in blanking for switching transients
in multi-trace operation.

VERTICAL-DEFLECTION SYSTEM

DC-Coupled Output Amplifier—The dc-to-15 mc
output amplifier is factory adjusted for optimum tran-
sient response. Risetime is 23 nsec with a Type C-A, K,
L, or R Unit plugged in.

Balanced Delay Network—Ample signal delay is
provided by a balanced (push-pull) delay network to
permit observation of the leading edge of the wave-
form that triggers the sweep.

HORIZONTAL-DEFLECTION SYSTEM

A Miller runup type sweep generator is used in the
Type 533A. Inverse feedback in the timing circuitry as-
sures excellent linearity. Characteristics of this circuitry
make possible the wide range of 0.02 usec/cm to 12
sec/cm.

Calibrated Sweep Rates—Twenty-four direct-
reading calibrated sweep rates are provided: 0.1, 0.2,
0.5, 1, 2,5, 10, 20, 50 usec/cm, 0.1, 0.2, 0.5, 1, 2, 5,
10, 20, 50 msec/cm, 0.1, 0.2, 0.5, 1, 2, 5sec/cm. In
addition, a vernier (uncalibrated) control provides for
continuous adjustment from 0.1 usec/cm to 12 sec/cm.
An indicator light warns the operator when the sweep

is uncalibrated. Calibration of the fixed sweeps is with-
in 3%.

Sweep Magnifier—Six degrees of sweep magnifi-
cation are provided: 2, 5, 10, 20, 50, and 100 times.
Any ten centimeters of a magnified sweep can be dis-
played. When the magnified sweep does not exceed
the maximum calibrated rate of 0.02 usec/cm, accuracy
is within 5% of the displayed portion. An indicator
light warns the operator when the maximum calibrated
rate is being exceeded.

Single-Sweep Operation—Lockout-reset circuitry
provides for one-shot recording. After a single sweep
is triggered, the sweep circuit is automatically locked
out until manually reset. When reset, the sweep will
fire on the next trigger received, then automatically
lock out until the operator activates the RESET lever.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering.

Amplitude-Level Selection—Adjustable ampli-
tude-level and stability controls provide for triggering
the sweep at a selected amplitude level on the triggering
waveform. Triggering source can be internal, external or
the line frequency, either ac-coupled or dc-coupled. The
triggering point can be on either the rising or falling
slope of the triggering waveform.

Preset Stability—Same as above, except the sta-
bility control is preset to the optimum triggering point
and requires no readjustment.
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Automatic Triggering—Automatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger control need
be touched until a different type of operation is de-
sired. Range of automatic operation is between 60 cy-
cles and 2 megacycles, approximately. In the absence
of an input signal the sweep is automatically triggered
at about a 50-cycle rate, providing a reference trace
on the screen.

Low Frequency Reject—Prevents low-frequency
components, such as hum, from interfering with stable
triggering.

High-Frequency Sync—Assures a steady display
of sine-wave signals up to approximately 30 megacy-
cles. Requires a signal large enough to cause about 2
cm of deflection, or an external signal of about 2 v.

Trigger Requirements—Internal triggering—a
signal large enough to cause 2-mm deflection. External
triggering—a signal of 0.2 vto 10 v.

DC-Coupled Unblanking—DC coupling is pro-
vided for the unblanking waveform, assuring uniform
bias on the cathode-ray tube for all sweep times and
repetition rates.

Horizontal Input—An external signal can be ap-
plied to the horizontal deflection plates through the dc-
coupled horizontal amplifier via a front-panel connec-
tor. Three calibrated sensitivity steps are provided: 0.1,
1, and 10 v/cm. A variable control provides for con-
tinuous adjustment from 0.1 to approximately 100 v/cm.
Horizontal amplifier passband is dc to 240 kc or better
at maximum gain. Input impedance is approximately
45 pf paralleled by 1 megohm.

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel connector.
Eighteen fixed steps— 0.2, 0.5, 1, 2, 5, 10, 20, 50,
100 millivolts, 0.2, 0.5, 1, 2, 5, 10, 20, 50 and 100
volts peak-to-peak are provided. Accuracy is within
3%. Square-wave frequency is approximately 1 ke.

Accelerating Potential—10-kv accelerating po-
tential assures bright display when using fast sweeps
at low repetition rates, and in single-sweep applica-
tions. The Tektronix cathode-ray tube is a 5" flat-faced
metallized precision tube with helical post-accelerating
anode. For best results over a wide sweep range of
the Type 533A, a P2 phosphor is normally furnished.

Illuminated Graticule—For convenience in making
time and amplitude measurements, the edge-lighted
graticule has 6 x 10 centimeters marked in centimeter
squares with centerline markings every 2 millimeters.
Illumination is controlled by a front-panel knob.

933A
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Beam-Position Indicators—Two pairs of indicator
lights show direction of the electron beam when the
spot is not on the screen.

Multi-Trace Blanking—A blanking voltage is avail-
able to eliminate switching transients from the display
when a multiple-trace plug-in unit is operated in its
chopped mode. The blanking voltage can be applied
to the crt cathode by means of a switch located on the
back panel of the instrument.

Output Waveforms—A 20-v positive gate of the
same duration as the sweep and a 150-v sweep-saw-
tooth waveform are available at front-panel binding
posts via cathode followers. The vertical signal is
brought out to a front-panel terminal, amplitude is
approximately 1.5 v/cm of signal on screen.

Direct Input To CRT—An opening in the side of the
cabinet permits direct connection to the cathode-ray
tube deflection plates.

Probes—Two low capacitance probes (10-X at-
ten.) are supplied with the instrument. Input capaci-
tance of the Type 533 -Type K combination with
probes, 7 pf; maximum deflection factor is 0.5 v/cm.
Excellent transient response is retained, as the probes
introduce no overshoot or ringing.

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 105
and 125v, or 210 and 250 v, and for current-demand
differences among the plug-in preamplifiers.

Power Requirement—105v to 125v or 210 v to
250 v, 50 to 60 cps, 500 watts maximum,

Cabinet Model—Type 533A dimensions are 167"
high by 13%” wide by 237" deep. Net weight is
62, lbs. Shipping weight is 78 lbs., approx.

Rack-Mount Model—Type RM33A cabinet mounts
to a standard 19” rack. It withdraws from the cabinet
on slide-out tracks and can be tilted and locked in
any of 7 positions for servicing convenience. Dimen-
sions are 14” high by 19” wide by 223" deep. For
further mounting information, refer to the Catalog
instrument dimension page. Net weight is 747, pounds,
approx. Shipping weight is 100 lbs., approx.

TYPE 533A, without plug-in units . ........... $1125
Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—3-conductor power

cord, 2—instruction manuals.

TYPE RM33A, without plug-in units .......... $1225
Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—3-conductor power

cord, 1—set mounting hardware, 2—instruction manuals.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




ACCURATE PHASE BALANCE
WIDE BAND "X-Y'' DISPLAY
13 AMPLIFIER PLUG-IN UNITS

TIME-BASE PLUG-IN AVAILABLE

CHARACTERISTIC SUMMARY
VERTICAL AND HORIZONTAL

Both vertical and horizontal deflection characteristics
extremely flexible through use of 14 Letter-Series
Plug-In Units.

TIME-BASE DEFLECTION
(with Type T TIME-BASE GENERATOR)

CALIBRATED SWEEP RANGE—O0.2 usec/div to 2 sec/div.

SWEEP MAGNIFIER—5X, extends sweep range to 0.04
pnsec/div.

TRIGGER REQUIREMENT—O0.2 v to 10 v.

CR1
DISPLAY AREA—10 x 10 divisions (3-% x 3-% inches) .

ACCELERATING VOLTAGE—4 ky.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—O0.2 mv to 100 v; 1 kc square
wave,

POWER REQUIREMENTS—105 to 125 v or 210 to 250 v;
typically 625 watts, with two Type K Units.

AMPLIFIER PLUG-IN UNITS

Frequency Specifications are at 3-db down

Type B—DC to 10 mc, 35 nsec at 0.05 v/div to 50
v/div....2 cycles to 9 mc, 0.04 usec at 5 myv/
div to 0.05 v/div.

Type C-A—DC to 10 mc, 35 nsec.

Type D—DC to 300 kc at 1 mv/div, increasing to
2 mc at 50 mv/div, 0.18 usec.

Type E—0.06 cycles to 20 ke, increasing to 60 kc
at 0.5 mv/cm.
Type G—DC to 10 mc, 35 nsec.

Type H—DC to 9.5 mc, 37 nsec.
Type K—DC to 11 mc, 31 nsec.

Type L—DC to 11 mc, 31 nsec at 0.05 to 40 v/div
....3 cycles to 10 mc, 35 nsec at 0.005 to 4v/
div.

Type M—DC to 10 mc, 35 nsec.

For repetitive high-speed pulse applications—
Type N—O0.6-nsec risetime (corresponding to approxi-
mately 600 mc).
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For operations of integration, differentiation, function
generation, and linear or nonlinear amplification—
Type O—DC to 10 mc, 35 nsec.

For transducer and strain gage applications—
Type Q—Sensitivity 10 microstrain/div., dc to é kc.

For high waveform resolution and precise amplitude
measurement applications via the slide-back technique
—Type Z

Please refer to specifications of individual plug-in units
for sensitivity and other characteristics.

ADDITIONAL PLUG-IN UNITS

Type T—For conventional oscilloscope operation, the
Type T Time-Base Generator must be plugged into the
horizontal system. Specifications of the Type 536 hori-
zontal-deflection system with the Type T Unit are as
follows:

Calibrated Sweep Rates—Twenty-two sweep rates
from 0.2 psec/div to 2 sec/div.

5-x Sweep Magnifier—Increases calibrated sweep
rate to 0.04 usec/div.

Versatile Trigger Selection—Positive or negative slope,
external or line voltage, ac-coupling or dc-coupling
through triggering circuits.

Amplitude-Level Selection—W:ith preset or manual sta-
bility control.
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: __Au.tbfnaﬁc Triggering—Stable triggering regardless of
- shape, frequency, or amplitude or triggering wave-
- form.

: Hiah-'Freduenc‘y Sync—Synchronizes with sine-wave
~ signals in frequency range of 5 mcto 15 mc.

~ Please refer to the description of the Type T Time-
Base Generator for complete characteristics.

Type R—for transistor-risetime checking in conven-
tional oscilloscope operation—35-nsec risetime.

The Type 536 is an unusually practical instrument,
combining a wide-band “X-Y" oscilloscope with an
excellent general-purpose laboratory oscilloscope. Two
carefully-designed main amplifiers and a Tektronix
cathode-ray tube with equal X and Y deflection charac-
teristics are the basic components.

With two of the same wide-band preamplifiers
plugged in, the horizontal and vertical deflection
systems are almost identical. Relative phase shift is less
than one degree to 15 mc, and, by means of a front-
panel control, phase balance can be obtained at any fre-
quency to over 25 mc.

With the Time-Base Plug-In Unit, Type T, plugged
into the horizontal amplifier, and one of the Type A to Z
wide-band units plugged into the vertical amplifier, the
Type 536 functions as a general-purpose oscilloscope.

Ferrite bead characteristics at two different tem-
peratures—Ieft, at 25°C; right, at equilibrium
temperature due to self heating. Type 536 with
two Type G Units, driving frequency 1 mc.

High-condition diffused silicon diode character-
istics—Ileft, at 60 cycles; right, at 2 mc. Type
536 with two Type G Units, horizontal calibra-
tion 1 v/div; vertical calibration 100 ma/div;

APPLICATIONS

In curve-tracing applications the Type 536 extends the
range of familiar techniques to today’s higher-frequency
problems, Differential input, a feature that eliminates the
need for a common XY terminal, is available in the wide-
band Type G Plug-In Preamplifier. A pair of Type G
Units provide accuracy needed in many curve-tracing
applications.

Some applications for a wide-band *'X-Y"" oscilloscope:
1. Examination of semiconductor diode characteris-
tics—volts vs. amperes plot.

2. Determination of ferromagnetic material charac-
teristics.

3. Linear amplifier distortion measurement.

4. Llimiting or expanding-amplifier performance
measurements.

5. Displaying pressure vs. volume diagrams.

6. Analyzing amplitude selector type circuits such as
Schmitt, diode pick-off, etc.

7. Checking regulated power supply performance.

(0]

. Measurement of voltage coefficient of resistors.

9. Performance tests of various modulation systems
such as AM, suppressed carrier, FM, PTM, PAM, etc.

10. Performance tests of demodulators for above mod-
ulation systems.

11. Determining gating circuit characteristics.

12. Function generator — y — f(x]).

r
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VERTICAL AND HORIZONTAL
DEFLECTION SYSTEMS

All characteristics of the horizontal deflection system
are the same as those of the vertical deflection system
when the same type of Plug-In Unit is plugged into both
systems. Both main amplifiers have excellent transient
response with risetimes of 31 nsec with Type K Units
plugged in. One of the Type A to Z Units can be plug-
ged into the vertical or the horizontal deflection system.
Provided the amplifiers are not overdriven by the in-
put signals, relative phase shift with Type K Plug-In
Preamplifiers is less than 1 degree from dc to 15 mc.
Phase-shift balance can be obtained at any frequency
to 30 mc with a front-panel amplifier phasing control.

Type 536 characteristics with Type G Units are:
Passbands—dc to 10 mec.
Risetimes—35 nsec.

Deflection factors—0.05 v/div maximum, 9 calibrated
steps from 0.05 v/div to 20 v/div; continuously-variable
adjustment between steps.

Relative phase shift—Iless than one degree to 15 mc,
less than two degrees to 17 mc, less than five degrees to
23 mc—provided amplifiers are not overdriven by the in-
put signals.

Amplifier phasing control—phase balance can be ob-
tained at any frequency to over 25 mc provided ampli-
fiers are not overdriven by the input signals.

Deflection capability—five divisions of deflection can
be obtained at 20 mc without overdriving the input am-
plifiers.

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave voltage is
available through a front-panel coaxial connector. Eight-
een fixed voltage steps—0.2, 0.5, 1, 2, 5, 10, 20, 50,
100 millivolts, 0.2, 0.5, 1, 2, 5, 10, 20, 50, and 100 volts
peak-to-peak are provided. Accuracy is within 3%.
Square-wave frequency is approximately 1 kec.

Cathode-Ray Tube—A Tektronix cathode-ray tube
provides a 10-by-10 division (3% " x3% ") viewing
area. Deflection factor is approximately the same for
both horizontal and vertical deflection plates. Acceler-
ating potential is approx. 4 kv. For best results over
the wide sweep range, a P31 phosphor is normally
supplied.

Beam-Position Indicators—Two pairs of indicator
lights show direction of the electron beam when the
spot is not on the screen.

Output Waveforms—The vertical and horizontal
signals are brought out to front-panel terminals for exter-
nal applications. Output signals are dc coupled and are
nominally one volt per division of deflection on crt face.

Intensity Modulation—A front-panel switch selects
the desired method of intensity modulation. . .internal
dc-coupled unblanking (for T unit) or external ac-
coupling or dc-coupling to the crt grid. The visually

perceptible input level is typically 1 v. Positive 20 v
signal will provide complete “black to white” un-
blanking.

IHluminated Graticule—The edge-lighted graticule
is marked in 10 by 10 divisions (3% by 3% inches
total area), with centerlines marked every one-fifth of

a division. Illumination is controlled by a front-panel
knob.

Probes—Two low capacitance probes (10-X at-
ten.) are supplied with the instrument. Input capaci-
tance of the Type 536 -Type K combination with
probes 7 pf, maximum deflection factor is 0.5 v/cm.
Excellent transient response is retained, as the probes
introduce no overshoot or ringing.

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations and for current-
demand differences among the plug-in units.

Power Requirement—I105v to 125v or 210v to
250 v, 50 to 60 cps, typically 625 watts with two Type
K Units.

Mechanical Specifications—Dimensions are 167"
high by 13% " wide by 237" deep. Net weight is
553% pounds.. Shipping weight is 76 pounds, approx.

TYPE 536, without plug-in units . ........... $1085

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—phase-measuring
graticule, 1—3-conductor power cord, 2—instruction manuals.

Rack Mount Adapter

A cradle mount to adapt the Type 536 Oscilloscope
for rack mounting is available. It consists of a cradle
to support the instrument in any standard 19 relay
rack and a mask to fit around the regular instrument
panel. Tektronix blue vinyl finish. Rack height re-
quirements 171, ".

Order Part Number 040-281 ...... e $45

U.S. Sales Prices f.o.b. Beaverton, QOregon
Please refer to Terms and Shipment, General Information page.
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All information in color describes the additional capa-
bilities of the Type 545A and RM45A Oscilloscopes.

HIGH-INTENSITY TRACE
15 VERTICAL PLUG-IN UNITS
CALIBRATED SWEEP DELAY

CHARACTERISTIC SUMMARY
VERTICAL

Vertical deflection characteristics are extremely flexible
through use of 15 Letter-Series Plug-In Units.

HORIZONTAL

CALIBRATED SWEEP RANGE—Time Base A: 0.1 usec/
cm to 5 sec/cm; Time Base B (Type 545 only): 2
usec/cm to 1 sec/cm.

SWEEP MAGNIFIER—5X, extends sweep range to 0.02
usec/cm.

CALIBRATED SWEEP DELAY—2 usec to 10 sec, con-
tinuously variable.

TRIGGER REQUIREMENTS—Internal:

External:

2-mm deflection.
0.2 to 10 v.

.../\_N_'p-.&,’ R, J:;—.w e

A
""

S - o
e g e G X s Vv...,""’"’r: Fe AT
R b o R o, & i, e L fq':y"'i“ﬁlﬁ =

e &

TIME BASE

i

TYPE 541A OSCILIOSCOPE
® & e -9 8

i
FRGOERNS LERL
sy

WAL Rz

) g

TYRE ¥
FidlG.in umer
sewiag

VeET Ay

E e

K e

Hiriaory

EXTERNAL INPUT—O0.2 v/cm to 15 v/cm; dc
1 megohm, 47 pf.

to 240 kc;

CRT
DISPLAY AREA—4 x 10 cm.
ACCELERATING VOLTAGE—10 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—O0.2 mv
square wave.

POWER REQUIREMENTS—105 to 125v or 210 to
250 v, 520 watts maximum for Type 541A, 600
watts maximum for Type 545A.

to 100v; 1-kc

VERTICAL PLUG-IN UNITS
Frequency specifications are at 3-db down
For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 20 Mc, 18-nsec rise-
time at 50 mv/cm to 50 v/ecm—2 cps to 12 Mc, 30-
nsec risetime at 5 mv/cm to 50 mv/cm.

For Multiple-Trace Operation—
TYPE C-A DUAL-TRACE UNIT—DC to 24 Mc, 15-nsec
risetime at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 20 Mc,
risetime at 20 mv/cm to 25 v/cm.

17-nsec
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For Differential Input Applications—
TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm,
increasing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50 pv/
cm, increasing to 60 kc at 0.5 mv/cm to 25 mv/cn.

TYPE G WIDE-BAND UNIT—DC to 20 Mc, 18-nsec rise-
time at 50 mv/cm to 50 v/cm.

For High DC Sensitivity—

TYPE H WIDE-BAND UNIT—DC to 15 Mc, 23-nsec rise-
time at 5 mv/cm to 50 v/cm.

For Maximum Frequency Response—
TYPE K FAST-RISE UNIT—DC to 30 mc, 12-nsec risetime
at 50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 30 Mc, 12-nsec risetime
at 50 mv/cm to 40 v/cm—3 cps to 24 Mc, 15-nsec
risetime at 5 mv/cm to 4 v/cm.

For Repetitive High-Speed Pulse Applications—
TYPE N SAMPLING UNIT—O0.6-nsec risetime (cor-

responding to approximately 600 Mc).

For Operations of Integration, Differentiation,
Function Generation, and Linear or Nonlinear
Amplification— '

TYPE O OPERATIONAL AMPLIFIER—DC to 25 Mc, 14-
nsec risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—

TYPE Q UNIT—DC to 6 ke, 60 psec risetime at 10
pstrain/div to 10,000 pstrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT—12-nsec risetime.

For Diode Recovery-Time Measurements—
TYPE S UNIT—12-nsec risetime.

For Precise Amplitude Measurement via the Slide-
Back Technique—

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 13
Mc, 27-nsec risetime at 50 mv/cm to 25 v/cm.

o iR

20 megacycle damped oscillation shows 250-cm/usec writing rate
of the Type 541A Oscilloscope with a T543P11 crt. Recorded on
35 mm Tri-X film at f1.9 with 4.2 to 1 reduction, developed 26
minutes in D-19 at 68°F.

The Tektronix Type 541A and Type 545A are high-
speed DC to 30 Mc laboratory oscilloscopes achieving
a high degree of versatility through use of Tektronix A
to Z Plug-In Units. This versatility, combined with wide
sweep range, high accelerating potential, and long,
dependable life, makes the Type 541A and 545A effi-
cient and valuable instruments. The Type 545A has all
the features of the Type 541A plus a second time-base
generator for many specialized applications.

APPLICATIONS

In addition to the usual applications for a highly ver-
satile DC-to-30 MC Oscilloscope, sweep delay makes i
possible to: -

1. Make accurate incremental measurements along a
complex waveform.

2. Make accurate phqse-angle measurements be-
tween two signals, up to frequencies of 1 mc. '

3. Display separate channels of a PTM system, with
effects of time jitter removed, determining pulse
‘amplitude and shape under modulation condi-
tions.

4. Measure pulse-to-pulse intervals and amount of jit-
 ter on computer signals or any train of pulses.

5. Make accurate time-difference measurements be-
tween pulse-in and pulse-out through an ampli-
fying system. . '

6. Display any selected individual line of a television
composite signal. :

7. Measure time displacement, wave shape, and
amplitude of individual channels in a telemetering
system.

8. Utilize calibrated sweep magnification up to the

highest practical limit.

Plus many more-specialized applications.

VERTICAL DEFLECTION SYSTEM

DC-Coupled Output Amplifier—The wide-band
fast-rise dc-coupled output amplifier has a risetime of
12 nsec with a Type K, L, or R Unit plugged in. It is
factory adjusted for optimum transient response.

The Type K Fast-Rise Plug-In Preamplifier, developed
for Type 541A and Type 545A Oscilloscopes, provides
a maximum sensitivity of 0.05 v/cm, with 12-nanosec-
ond risetime, dc-to-30 mc passband, and 20 pf input
capacitance. (Frequency response is down 3 db =1
db at 30 m¢, 6 db at approximately 41 mc, 12 db at
approximately 55 mc.)




Balanced Delay Network — A signal delay of
0.2 usec is introduced by the balanced (push-pull) de-
lay network. Permits observation of the leading edge of
the waveform that triggers the sweep.

HORIZONTAL DEFLECTION SYSTEM

The sweep generator used in the Type 541A and
Type 545A is the Miller-runup type. Inverse feedback
in the timing circuitry assures excellent linearity. Char-
acteristics of this circuitry provide a sweep range of
0.02 psec/cm to 12 sec/cm.

The Type 545A has two time-base generators. TIME
BASE A is identical to the time-base generator in the
Tektronix Type 541A. TIME BASE B functions as a delay
generator. The signal to be observed can be displayed
on either time base in the following ways: TIME BASE
B normal, TIME BASE B with trace brightening during the
period that TIME BASE A is running, TIME BASE A de-
layed by TIME BASE B, TIME BASE A normal, and TIME
BASE A single sweep.

Calibrated Sweep Rates—Twenty-four direct-read-
ing calibrated sweep rates are provided: 0.1, 0.2,
Q58, 1; 2; 5, 10; 20; 50 psec/om; 0.1; 0.2, 0.5; 1. 2; 5,
10, 20, 50 msec/cm, 0.1, 0.2, 0.5, 1, 2, 5sec/
cm. In addition, a vernier (uncalibrated) control pro-
vides for continuous adjustment from 0.1 usec/cm to 12
sec/cm. An indicator light warns the operator when
the sweep is uncalibrated. Calibration of the fixed
sweeps is within 3%.

TIME BASE B Calibrated Sweeps—Eighteen direct-
reading calibrated steps are provided: 2, 5, 10, 20, 50
usec/cm, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 msec/cm, 0.1,
0.2, 0.5, and 1 sec/cm. A sweep-length control ad-
justs the sweep length from 4 cm to 10 cm for the pur-
pose of changing the sweep repetition rate. Variable
sweep repetition rate makes TIME BASE B useful as a

repetition-rate generator over the range of 0.1 cycles to
40 kc.

Single Sweep— (TIME BASE A only in Type 545A)
A RESET pushbutton arms the sweep to fire on the next
trigger to arrive. After firing once, the sweep is locked
out and cannot fire again until rearmed by pressing the
RESET button. The READY light indicates when the
sweep is armed to fire on the next trigger.

Sweep Magnifier—5-x magnifier increases the cali-
brated sweep time to 0.02 usec/cm. Sweep magnifica-
tion is obtained by increasing the gain of the sweep
output amplifier by a factor of five. The center 2 cm of
the normal trace is expanded to fill the screen. Any
one-fifth of the magnified sweep can be displayed on
the screen by rotating the HORIZONTAL POSITION con-
trol. Accurate 5-x magnification is obtained on all
ranges.

RM41A S41A

RM45A 545A

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering. Triggering
facilities are identical for both time bases, except that
TIME BASE A has two additional modes: H.F. SYNC and
AC LF REJECT (low frequency reject).

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Triggering source can be internal, external,
or the line frequency, either ac-coupled or dc-coupled.
The triggering point can be on either the rising or
falling slope of the triggering waveform.

Preset Stability—Same as above except the sta-
bility control is preset to the optimum triggering point
and requires no readjustment.

Automatic Triggering—Avutomatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger control need
be touched until a different type of operation is de-
sired. Range of automatic operation is between 60
cycles and 2 megacycles, approximately. In the ab-
sence of an input signal the sweep is automatically trig-
gered at about a 50-cycle rate, providing a reference
trace on the screen.

Low-Frequency Reject— (TIME BASE A only in
Type 545A) Prevents low-frequency components, such
as hum, from interfering with stable triggering.

High-Frequency Sync—(TIME BASE A only in Type
545A) Assures a steady display of sine-wave signals
up to approximately 30 megacycles. Requires a signal
large enough to cause about 2 cm deflection, or an
external signal of about 2 v.

Trigger Requirements—Internal Triggering—a sig-
nal large enough to cause 2-mm deflection. External
Triggering—a signal of 0.2 vto 10 v.

DC-Coupled Unblanking—DC coupling is provided
for the unblanking waveforms, assuring uniform bias on
the cathode-ray tube for all sweep times and repetition
rates.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep-output amplifier is through a
front-panel connector. Combination of a step atten-
vator and variable attenuator makes the horizontal
deflection factor continuously variable from 0.2 v/cm to
approximately 15 v/cm. Passband is dc to 240 kc or
better at maximum gain. Input impedance is approxi-
mately 47 pf paralleled by 1 megohm,




RM41A 541A
RM45A 54DA

Delayed Sweep display of a pulse chain—with the fourth
pulse intensified by trace brightening. This brightened area
indicates the delayed sweep start and duration. With both
the start and duration adjustable, it is possible to include
any portion of the displayed waveform in the brightened
area.

SWEEP DELAY

Sweep delay for TIME BASE A over the range of 2
usec to 10 sec is derived from TIME BASE B by means of
a pick-off circuit. A delayed trigger is generated at the
pick-off point, which can be adjusted to any point on
the sawtooth waveform generated by TIME BASE B. The
DELAY-TIME MULTIPLIER, a ten-turn calibrated control,
is used in conjunction with the TIME/CM switch for TIME
BASE B to select the pick-off point and indicate the
amount of delay. Accuracy of the fifteen calibrated
delay steps from 2 usec to 0.1 sec is within 1%. Accur-
acy of the remaining three steps, 0.2, 0.5, and 1 sec, is

within 3%. For extreme accuracy any or all steps can

be adjusted to an external standard. Incremental ac-
curacy of the ten-turn calibrated control is within 0.2%.

Triggered Operation—When the triggering con-
trols of TIME BASE A are adjusted so that the delayed

trigger from TIME BASE B arms the sweep but does not

start it, the next signal to arrive will start the sweep.

Thus the delayed sweep is actually started by the signal
under observation, resulting in a steady display even
when time jitter or time modulation is present in the sig-

nal,

Conventional Operation—When the triggering

controls of TIME BASE A are adjusted to permit the de-

layed trigger to start the sweep, the deluyed sweep
~ starts precnsely at the pick-off point, its start delayed

the amount of time indicated by the TIME BASE B time/

cm switch and the DELAY-TIME MULTlPLIER Any time

modulqhon or time jitter on the signal will be magnified
in proporhon to the amount of sweep expansion.

The time jitter in the delayed trigger or delqyed
: sweep WIII not exceed one part in 20,000 of the maxi-
mum available delay interval (where the maximum :
available delay interval is 10 times the Tlme/Cm or
Delay Time settmg) : :

Delayed Sweep display of the fourth pulse—expanded the

full width of the screen. This expanded presentation per-

mits precise incremental measurements along a complex
waveform, high magnification of a selected portion of an

undelayed sweep, with ||ffer-free magnification up to 10, 000
times.

Trace Brightening—When the signal is displayed

on TIME BASE B with the HORIZONTAL DISPLAY switch
in the "B INTENSIFIED BY A" position, the unblank-

ing pulse of TIME BASE A is added to that of TIME BASE
B. Therefore the period of operation of TIME BASE A

appears as a brightened portion on the display. This

trace brightening serves to indicate both the point-in-

time relationship between the delayed sweep and the
original display, and the degree of magnification that

will be achieved when the display is frqnsferred to TIME
BASE A. -

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel coaxial con-
nector. Eighteen direct reading fixed steps —0.2, 0.5,
1, 2, 5, 10, 20, 50 millivelts, 0.1, 0.2, 0.5, 1, 2, 5, 10,
20, 50, 100 volts peak-to-peak are provided by the
single knob control. Accuracy is within 3%. Square-
wave frequency is approximately 1 ke.

Accelerating Potential—10-kv accelerating poten-
tial assures bright display when using fast sweeps at
low repetition rates. The Tektronix cathode-ray
tube is a 5" flat-faced metallized precision tube
with a helical post-accelerating anode. For best re-
sults over the wide sweep range of the Type 541A
and Type 545A, a P2 phosphor is normally furnished.

Beam Position Indicators—Two pairs of indica-
tor lights show direction of the electron beam when
the spot is not on the screen.
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llluminated Graticule—An edge-lighted graticule
is marked in centimeter squares with two-millimeter
centerline divisions for convenience in making time and
amplitude measurements. Viewing area is 4 by 10 cm.
Illumination is controlled by a front-panel knob.

Multi-Trace Blanking—A blanking voltage is avail-
able to eliminate switching transients from the display
when a multiple-trace plug-in unit is operated in its
chopped mode. The blanking voltage can be applied
to the crt cathode by means of a switch located on the
back panel of the instrument.

Output Waveforms—A 20-v positive gate of the
same duration as the sweep and a 150-v sweep-saw-
tooth waveform are available at front-panel binding
posts via cathode followers. A 20-v positive gate and
the delayed trigger from TIME BASE B are also avail-
able at front-panel connectors. The vertical signal is
brought out to a front-panel terminal; amplitude is
approximately 1.5 v/cm of signal on screen.

Probes—Two low-capacitance probes (10-x atten.)
are supplied with the instrument. Input capacitance of
the Type 541A-Type K or Type 545A-Type K combina-
tion with probes is 7 pf, maximum sensitivity is 0.5
v/cm. Excellent transient response is retained, as the
probes introduce no overshoot or ringing, but fre-
quency response is down an additional 1 db at 30 Mc.

Direct Input To CRT—An opening in the side of the
cabinet permits direct connection to the deflection plates.

Access to Interior—Three-piece cabinet design pro-
vides easy access to the interior of the instrument. Cab-
inet sides are held in place by two quick-opening fast-
eners, and can be removed in a matter of seconds.

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 105
and 125v or 210 and 250 v, and for current-demand
differences among the plug-in units.

Power Requirement—105v to 125v or 210 v to
250 v, 50 to 40 cps; 520 watts maximum for Type 541A,
600 watts maximum for Type 545A.

mid1A 541A

RM45A 545A

Cabinet Models—Type 541A and 545A dimen-
sions are 167 " high by 13% " wide by 237" deep.
Type 541A net weight is 59 pounds; shipping weight
is 79 pounds, approx. Type 545A net weight is 63 %
pounds; shipping weight is 84 pounds, approx.

Rack-Mount Models—Type RM41A and RM45A
cabinets mount to a standard 19” rack. They withdraw
from the cabinet on slide-out tracks and can be tilted
and locked in any of 7 positions for servicing con-
venience. Dimensions are 14” high by 19” wide by
223" deep. For further mounting information, refer
to the Catalog instrument dimension page. Type
RM41A net weight is 75'% pounds; shipping weight is
100 pounds, approx. Type RM45A net weight is 80
pounds; shipping weight is 106 pounds, approx.

TYPE 541A, without plug-in units ... ......... $1225
Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—3-conductor
power cord, 2—instruction manuals.

TYPE 545A, without plug-in units . ........... $1550
Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—3-conductor
power cord, 2—instruction manuals.

TYPE RM41A, without plug-in units . ......... $1325
Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—set mounting hard-
ware, 2—instruction manuals.

TYPE RM45A, without plug-in units . .. ....... $1650

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—set mounting hard-
ware, 2—instruction manuals.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

CUSTOM SPECIALS

Special modifications for the Type 541A, 5435A, and
Rack Mount models are available as factory-installed
options. Instruments can be ordered for operation
from 50-400 cps in either normal or high-altitude en-
vironments, with single-sweep capability, or 12-kv ac-
celerating potential. Consult your Field Engineer to
learn about the advantages, limitations, and delivery
time of these or other modified instruments.
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HIGH-INTENSITY TRACE

WIDE RANGE SWEEP MAGNIFICATION

15 VERTICAL PLUG-IN UNITS

The Type 543A is a fast-rise laboratory oscilloscope
with application capabilities extending over the com-
plete range provided by the Tektronix Type A to Z
Plug-In Units. Simplified controls make it easy to
operate. The wide range of sweep magnification and
the single-sweep lockout feature add to both versatility
and operating convenience.

With the exception of the Vertical Amplifier and Cath-
ode-ray tube, the Type 543A is almost identical to the
Tektronix Type 533A.

CHARACTERISTIC SUMMARY

VERTICAL

Vertical deflection characteristics extremely flexible
through use of 15 Letter-Series Plug-In Units.

HORIZONTAL
CALIBRATED SWEEP RANGE—O0.1 usec/cm to 5 sec/cm.
SWEEP MAGNIFIER—X2 to X100,
range, accurately, to 0.02 usec/cm.
TRIGGER REQUIREMENTS—Internal: 2-mm deflection.
External: 0.2 to 10 v.

EXTERNAL INPUT—O.1 v/cm to 10 v/cm (calibrated);
dc to 240 kc; 1 megohm, 47 pf.

extends sweep

CRT
DISPLAY AREA—4 x 10 cm.
ACCELERATING VOLTAGE—10 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—O0.2mv to 100v; 1-kc
square wave.

POWER REQUIREMENTS—I105 to 125v or 210 to
250 v, 530 watts maximum.




VERTICAL PLUG-IN UNITS

Frequency Specifications are at 3-db down

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 20 Mc, 18-nsec rise-
time at 50 mv/cm to 50 v/em—2 cps to 12 Mc, 30-
nsec risetime at 5 mv/cm to 50 mv/cm.

For Multiple-Trace Operation—
TYPE C-A DUAL-TRACE UNIT—DC to 24 Mc, 15-nsec
risetime at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 20 Mc, 17-nsec rise-
time at 20 mv/cm to 25 v/cm.

For Differential Input Applications—
TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm,
increasing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50
pv/cm, increasing to 60 kc¢ at 0.5 mv/cm to 25
mv/cm.

TYPE G WIDE-BAND UNIT—DC to 20 Mc, 18-nsec rise-
time at 50 mv/cm to 50 v/cm.

For High DC Sensitivity—

TYPE H WIDE-BAND UNIT—DC to 15 Mc, 23-nsec
risetime at 5 mv/cm to 50 v/cm.

For Maximum Frequency Response—
TYPE K FAST-RISE UNIT—DC to 30 Mc, 12-nsec risetime
at 50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 30 Mc, 12-nsec risetime
at 50 mv/cm to 40 v/cm—3 cps to 24 Mc, 15-nsec
risetime at 5 mv/cm to 4 v/cm.

For Repetitive High-Speed Pulse Applications—

TYPE N SAMPLING UNIT—O0.6-nsec risetime (cor-
responding to approximately 600 Mc).

For Operations of Integration, Differentiation,

Function Generation, and Linear or Nonlinear

Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC to 25 Mc, 14-
nsec risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—

TYPE Q UNIT—DC to 6 kc, 60 usec risetime at 10
ustrain/div to 10,000 ustrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT—12-nsec risetime.

For Diode Recovery-Time Measurements—
TYPE S UNIT—12-nsec risetime.

For Precise Amplitude Measurement via the Slide-
Back Technique—

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 13
Mc, 27 nsec risetime at 50 mv/cm to 25 v/cm.

VERTICAL-DEFLECTION SYSTEM

DC-Coupled Output Amplifier—The Type 543A
output amplifier has a risetime of 12 nsec with a Type K,
L, or R Unit plugged in. It is factory adjusted for op-
timum transient response.

Balanced Delay Network—Ample signal delay is
provided by a balanced (push-pull) delay network to
permit observation of the leading edge of the wave-
form that triggers the sweep.

HORIZONTAL-DEFLECTION SYSTEM

A Miller-runup type sweep generator is used in the
Type 543A. Inverse feedback in the timing circuity as-
sures excellent linearity. Characteristics of this circuitry
make possible the wide range of 0.02 usec/cm to 12
sec/cm.

Calibrated Sweep Rates—Twenty-four direct-read-
ing calibrated sweep rates are provided: 0.1, 0.2, 0.5,
1, 2, 5, 10, 20, 50 psec/cm, 0.1, 0.2, 0.5, 1, 2, 5, 10,
20, 50 msec/cm, 0.1, 0.2, 0.5, 1, 2, 5 sec/cm. In addi-
tion, a vernier (uncalibrated) control provides for con-
tinuous adjustment from 0.1 usec/cm to 12 sec/cm. An
indicator light warns the operator when the sweep is
uncalibrated. Calibration accuracy of the fixed sweeps
is within 3%.

Sweep Magnifier—Six degrees of sweep magnifi-
cation are provided: 2, 5, 10, 20, 50, and 100 times.
Any ten centimeters of a magnified sweep can be dis-
played. When the magnified sweep does not exceed
the maximum calibrated rate of 0.02 usec/cm, accuracy
is within 5% of the displayed portion. An indicator
light warns the operator when the maximum calibrated
rate is being exceeded.

Single-Sweep Operation—Lockout-reset circuitry
provides for one-shot recording. After a single sweep
is triggered, the sweep circuit is automatically locked
out until manually reset. When reset, the sweep will
fire on the next trigger received, then automatically
lock out until the operator activates the RESET lever.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Triggering source can be internal, external,
or the line frequency, either ac-coupled or dc-coupled.
The triggering point can be on either the rising or falling
slope of the triggering waveform.

Preset Stability—Same as above, except the sta-
bility control is preset to the optimum triggering point
and requires no readjustment.




Automatic Triggering — Automatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger control need
be touched until a different type of operation is de-
sired. Range of automatic operation is between 60 cy-
cles and 2 megacycles, approximately. In the absence
of an input signal the sweep is automatically triggered
at about a 50-cycle rate, providing a reference trace.

Low Frequency Reject—Prevents low-frequency
components, such as hum, from interfering with stable
triggering.

High-Frequency Sync—Assures a steady display
of sine-wave signals up to approximately 30 megacy-
cles. Requires a signal large enough to cause about 2
cm of deflection, or an external signal of about 2 v.

Trigger Requirements — Internal triggering — «a
signal large enough to cause 2-mm deflection. External
triggering—a signal of 0.2 vto 10 v.

DC-Coupled Unblanking—DC coupling is provided
for the unblanking waveform, assuring uniform bias on
the cathode-ray tube for all sweep times and repetition
rates.

Horizontal Input—An external signal can be ap-
plied to the horizontal deflection plates through the dc-
coupled horizontal amplifier via a front-panel connec-
tor. Three calibrated sensitivity steps are provided: 0.1,
1, and 10 v/cm. A variable control provides for con-
tinuous adjustment from 0.1 to approximately 100 v/cm.
Horizontal amplifier passband is dc to 240 kc or better
at maximum gain. Input impedance is approximately
45 pf paralleled by 1 megohm.

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel connector.
Eighteen fixed steps— 0.2, 0.5, 1, 2, 5, 10, 20, 50,
100 millivolts, 0.2, 0.5, 1, 2, 5, 10, 20, 50 and 100
volts peak-to-peak are provided. Accuracy is within
3%. Square wave frequency is approximately 1 kc.

Accelerating Potential—10-kv accelerating poten-
tial assures bright display when using fast sweeps at
low repetition rates, and in single-sweep applications.
A Tektronix manufactured cathode-ray tube is a 5"
flat-faced metalized precision tube with helical post-
accelerating anode. For best results over a wide sweep
range, a P2 phosphor is normally furnished. Other
phosphors are available on special order.

Beam-Position Indicators—Two pairs of indicator
lights show direction of the electron beam when the
spot is not on the screen.

Illuminated Graticule—An edge-lighted graticule
is marked in centimeter squares with two-millimeter
centerline divisions for convenience in making time and
amplitude measurements. Viewing area is 4 x 10 cm.
[llumination is controlled by a front-panel knob.

Multi-Trace Blanking—A blanking voltage is avail-
able to eliminate switching transients from the display
when a multiple-trace plug-in unit is operated in its
chopped mode. The blanking voltage can be applied to
the crt cathode by means of a switch located on the
back panel of the instrument.

Output Waveforms—A 20-v positive gate of the
same duration as the sweep and a 150-v sweep-saw-
tooth waveform are available at front-panel binding
posts via cathode followers. The vertical signal is
brought out to a front-panel terminal, amplitude is
approximately 1.5 v/cm of signal on screen.

Direct Input to CRT—An opening in the side of the
cabinet permits direct connection to the cathode-ray
tube deflection plates.

Probes—Two low-capacitance 10-x attenuator
probes are supplied with the Type 543A. These 10-x
probes introduce no overshoot or ringing, but frequency
response is down an additional 1 db at 30 Mc. Input
capacitance is 7 pf with Type C-A, K, or L Unit.

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 105
and 125v or 210 and 250 v, and for current-demand

differences among the plug-in preamplifiers.

Power Requirement—105v to 125v or 210 v to
250 v, 50 to 60 cps, 530 watts maximum.

Cabinet Model—Type 543A dimensions are 167"
high by 131" wide by 237" deep. Net weight is
59 pounds. Shipping weight is 80 pounds, approx.

Rack-Mount Model—Type RM43A cabinet mounts
to a standard 19 rack. It withdraws from the cabinet
on slide-out tracks and can be tilted and locked in
any of 7 positions for servicing convenience. Dimen-
sions are 14" high by 19” wide by 223" deep. For
further mounting information, refer to the Catalog
instrument dimension page. Net weight is 75
pounds. Shipping weight is 101 pounds, approx.

TYPE 543A, without plug-inunits . ........... $1300

Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—3-conductor power
cord, 2—instruction manuals.

TYPE RM43A, without plug-in units . ......... $1400
Each instrument includes: 2—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—set mounting hard-

ware, 2—instruction manuals.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




AT
pﬁ&li

POWER SUPPLY
TYPE 551 DUAL-BEAM QSCILLOSCOPE

LE¥ial

TEETRCNR, e, PORRAND. GOTSOH G ¢ )

HIGH-INTENSITY TRACE
DUAL-BEAM CRT

15 VERTICAL PLUG-IN UNITS

The Type 551 uses a Tekironix two-gun cathode-
ray tube with two pairs of vertical-deflection plates. A
single pair of horizontal-deflection plates is common to
both electron beams. The two wide-band main amplifiers
in the Type 551 are designed for Tektronix Type A to Z
Plug-In Preamplifiers, providing a high degree of signal-
handling versatility in both channels. Both electron
beams are simultaneously deflected horizontally at any
one of many sweep rates provided by an accurately-
calibrated time-base generator.

The Type 551 can be used as a single-beam oscillo-
scope as well as a dual-beam instrument. In addition, a
three-channel or four-channel display is available
through use of the time-sharing characteristics of Type
C-A Dual-Trace Plug-In Units in one or both amplifiers.
Other available Type A to Z Plug-In-Preamplifier Units
extend the working range of the Type 551 into applica-
tions requiring high dc-coupled sensitivity, differential
input, and narrow-band microvolt sensitivity.

MC DUAL-BEAM OSCILLOSCOPE Type

I DUAL-BEAM OSCILLOSCOPE TItE 8ASE
i .VN--. o
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UPPER BEAM

TYPE K
PLUG N UNiT
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CHARACTERISTIC SUMMARY

VERTICALS

2 identical vertical-deflection systems
15 Letter-Series Plug-In Units offer wide selection of
vertical-deflection characteristics for both beams.

HORIZONTAL

CALIBRATED SWEEP RANGE—O0.1 psec/cm to 5 sec/cm.
SWEEP MAGNIFIER—5X, extends sweep range to 0.02
usec/cm.
TRIGGER REQUIREMENTS—Internal: 2-mm deflection.
External: 0.2 v to 10 v.
EXTERNAL INPUT—O0.2 v to 50 v/cm; dc to 400 kc.

CRT

DISPLAY AREA—4 x 10 cm (each beam), 2-cm overlap.
ACCELERATING VOLTAGE—10 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—O0.2 mv to 100 v, 1-kc square
wave.

POWER REQUIREMENTS—105v to 125v or 210v to
250 v, 9200 watts maximum.

VERTICAL PLUG-IN UNITS

Frequency specifications are at 3-db down
For Wide Band Applications—
TYPE B WIDE-BAND UNIT—DC to 18 Mc, 20-nsec rise-

time at 50 mv/cm to 50 v/ecm—2 cps to 12 Mc, 30-
nsec risetime at 5 mv/cm to 50 mv/cm.




201

For Mumple-‘rrace Operaﬁon—
TYPE C-A DUAL-TRACE UNIT—DC to 22 Mc, 16-nsec
risetime at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 19 Mc, 18-nsec rise-
time at 20 mv/cm to 25 v/cm.

For Differential Input Applications—

TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm,
increasing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50 pv/
cm, increasing to 60 kc at 0.5 mv/cm to 25 mv/cm.

TYPE G WIDE-BAND UNIT—DC to 18 Mc, 20-nsec rise-
‘time at 50 mv/cm to 50 v/cm.

For High DC Sensitivity—

TYPE H WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-
time at 5 mv/cm to 50 v/cm.

For Maximum Frequency Response—
TYPE K FAST-RISE UNIT—DC to 25 Mc, 14-nsec risetime
at 50 mv/cm to 40 v/cm.

TYPE | FAST-RISE UNIT_-DC fo 25 Mc, Td-nsec risetime
at 50 mv/cm to 40 v/cm—3 cps to 22 Mc, 16-nsec
risetime at 5 mv/cm to 4 v/cm.

For Repetitive High-Speed Pulse Applications—

TYPE N SAMPLING UNIT—O0.6-nsec risetime (cor-
responding to approximately 600 Mc).

For Operations of Integration, Differentiation,
Function Generation, and Linear or Nonlinear
Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC to 22 Mc, 16-
nsec risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—

TYPE Q UNIT—DC to 6 ke, 60 usec risetime at 10
pstrain/div to 10,000 ustrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT—14-nsec risetime.

For Diode Recovery-Time Measurements—
TYPE S UNIT—14-nsec risetime.

For Precise Amplitude Measurement via the Shde-
Back Technique—

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 13
- Mc, 27-nsec risetime at 50 mv/cm to 25 v/cm. '

VERTICAL-DEFLECTION SYSTEMS

Two DC-Coupled Main Amplifiers — Risetime of
both main amplifiers is 14 nsec with Type K, L, or R
Units plugged in. They are factory adjusted for op-
timum transient response. Any Type A to Z Plug-In Unit
can be plugged into both channels for instrument op-
eration.

DUAL-BEAM OPERATION
SHOWING SWITCHING FUNCTIONS

Balanced Delay Network — A signal delay of 0.2
psec is introduced into each channel by the balanced
(push-pull) delay networks. Permits observation of the
leading edge of the waveform that triggers the sweep.

HORIZONTAL-DEFLECTION SYSTEM

Both electron beams of the Type 551 are simultane-
ously deflected by the same sweep sawtooth voltage.
Sweep generator used in the Type 551 is the Miller
runup type. Inverse feedback in the timing circuitry
assures excellent linearity. Characteristics of this cir-
cuitry provide an extremely wide sweep range of 0.02
pusec/cm to 12 sec/cm.

Calibrated Sweeps—The Type 551 has single-
knob selection of 24 calibrated sweeps: 0.1, 0.2, 0.5, 1,
2,5, 10, 20, 50 psec/cm, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20,
50 msec/cm, 0.1, 0.2, 0.5, 1, 2, and 5 sec/cm. In ad-
dition, a vernier (uncalibrated) control provides for
continuous adjustment of the sweep rate from 0.1 usec/
cm to 12 sec/cm. Calibration accuracy of the fixed
sweeps is within 3%.

Sweep Magnifier—5-x magnifier increases the cal-
ibrated sweep time to 0.02 usec/cm. Sweep magnifica-
tion is obtained by increasing the gain of the sweep out-
put amplifier by a factor of five. The center 2 cm of the
normal display is expanded to the left and right of cen-
ter to fill the screen. Any one-fifth of the magnified
sweep can be displayed on the screen by rotating the
HORIZONTAL POSITION control. Accuracy is within 5%
of the displayed portion of the magnified sweep.

Single Sweep — The Type 551 has a single-sweep
mode of operation. A front-panel RESET pushbutton
arms the sweep to fire on the next received trigger.
After firing once, the sweep is locked out until rearmed
by pressing the RESET pushbutton. The READY light

indicates when the sweep is armed to fire on the next
received trigger.
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DC-Coupled Unblanking — The unblanking wave-
form is coupled to the grid of the cathode-ray tube,
assuring uniform bias for all sweep and repetition rates.

Triggering Facilities — Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering. The sweep can
be triggered internally from either channel.

Amplitude-Level Selection — Adjustable ampli-
tude-level and stability controls are provided for trig-
gering the sweep at a selected amplitude level on the
triggering waveform. Trigger source can be internal,
external, or the line frequency, either ac-coupled or dc-
coupled. The triggering point can be on either the ris-
ing or falling slope of the triggering waveform.

Preset Stability — Same as above, except the
stability control is preset to the optimum triggering
point and requires no readjustment.

Automatic Triggering — Automatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive
sweep-triggering by signals of widely differing ampli-
tudes, shapes, and repetition rates. No trigger controls
need be touched until a different type of operation is
desired. Range of automatic operation is between 60
cycles and 2 megacycles, approximately. In the absence
of an input signal the sweep is automatically triggered
at about a 50-cycle rate, providing a reference trace
on the screen.

Low-Frequency Reject—Prevents low-frequency
components, such as hum, from interfering with stable
triggering.

High Frequency Sync — Assures a steady display
of sine-wave signals up to approximately 30 mega-
cycles. Requires a signal large enough to cause about
2 cm of deflection, or an external signal of about 2 v.

Trigger Requirements — Internal triggering — a
signal large enough to cause a 2-mm deflection. Ex-
ternal triggering—a signal of 0.2 vto 10 v.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep-output amplifier is through a
front-panel connector. An attenuator makes the hori-
zontal deflection factor continuously variable from
0.2 v/cm to approximately 50 v/cm. Passband is dc
to approximately 400 kc at maximum sensitivity.

OTHER CHARACTERISTICS

Amplitude Calibrator — A square-wave calibration
voltage is available through a front-panel coaxial
connector. Eighteen fixed voltages — 0.2, 0.5, 1, 2,
5. 10, 20, 50, 100 millivolts, 0.2, 0.5, 1. 2, 5, 10, 20,
50, and 100 volts peak-to-peak are provided. Accuracy
is within 3%. Square-wave frequency is about 1 kc.

Cathode-Ray Tube — 10-kv accelerating potential
assures bright displays when using fast sweeps at low
repetition rates, and in single-sweep applications.
The Tektronix cathode-ray tube is a 5" flat-faced
metallized precision dual-beam tube with helical post-
accelerating anode. It provides a linear 4-cm x 10-cm
viewing area, each beam, with at least 2-cm overlap.
For best results over the wide screen range of the Type
551, a P2 screen is normally furnished.

Beam Position Indicators—Indicator lights show
the direction of each electron beam when it is not on
the screen.

Illuminated Graticule — An edge-lighted graticule
is marked in centimeter squares with two-millimeter
centerline divisions for convenience in making measure-
ments in time and amplitude. Viewing area is 6 x 10
cm. lllumination of the graticule is controlled by «
front-panel knob.

Output Waveforms — A 20-v positive gate voltage
of the same duration as the sweep, and a 150-v sweep
sawtooth waveform are available at front-panel binding
posts via cathode followers.

Direct Input to CRT—An opening in the side of
the cabinet permits direct connection to the deflection
plates.

Access to Interior—Three-piece cabinet design pro-
vides easy access to the interior of the instrument. Cab-
inet sides are held in place by two quick-opening fast-
eners, and can be removed in a matter of seconds.

Probes—Four 10-x attenuation low-capacitance
probes are supplied with the instrument. Input capaci-
tance of the Type 551-K combination with probes is
7 pf. Excellent transient response is retained, as the
probes introduce no overshoot or ringing, but frequency
response is down an additional 1 db at 25 Mc.
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Separate Power Supply — A separate unit supplies
power to the Type 551 indicator unit through an inter-
unit cable. Electronic regulation compensates for line-
voltage variations between 105 and 125v or 210 and
250 v, and for current-demand differences among the
plug-in preamplifiers.

Power Requirement—105v to 125v or 210v to
250 v, 50 to 60 cps, 200 watts maximum.

Mechanical Specifications—Dimensions for In-
dicator Unit are 167 " high by 13" wide by 237"
long. Dimensions for the Power Unit are 103 ” high
by 132" wide by 174" long.

Net Indicator Unit weight is 52, pounds. Shipping
weight is 74 pounds, approx. Net Power Unit weight is
44, pounds. Shipping weight is 52 pounds, approx.

TYPE 551, without plug-in units . ........... $1850
Each instrument includes: 4—10X attenuator probes, 2—binding-
post adapters, 1—test lead, 1—light filter, 1—3-conductor power

cord, 1—inter-unit cable, 2—instruction manuals.

12-KV HIGH VOLTAGE MODIFICATION

For increased brightness and writing rate, the crt
accelerating voltage can be increased from 10 to 12 kv.
This modification can be ordered as MOD 108A in-
stalled at the factory. Consult your Field Engineer to
learn about the advantages, limitations, and delivery
time of this or other modified instruments.

TYPE 551 MOD 108A, without plug-in units ... $1875

Each instrument includes: 4—10X attenuator probes, 2—binding
post adapters, 1—test lead, 1—light filter, 1—3-conductor power
cord, l1—inter-unit cable, 2—instruction manuals.

RACK MOUNT ADAPTER

A cradle mount to adapt the Type 551 Oscilloscope
and its power supply for rack mounting is available.
It consists of two cradles and two masks. The cradles,
one each for the indicator and power supply units,
support the instruments in any standard 19" relay rack.
The two masks fit around the regular instrument panels
of the two units. Rack height requirements; Indicator
mask 17", Power Supply mask 12V "”. Tektronix
blue vinyl finish.

Order Part Number 040-279 ............ .... $85

SCOPE-MOBILE® CARTS

TYPE 202-1 TILT-LOCK CART with storage drawer and
locking front wheels ................... $120

TYPE 202-2 TILT-LOCK CART with storage drawer, plug-
in unit carrier, and locking front wheels . ... $130

TYPE 500A CART with storage drawer and locking front
wheels . ... ... ... ... .. ... ... ..... $99.50

TYPE 500/53A CART with storage drawer, plug-in unit
carrier, and locking front wheels ... ....... $110

See Catalog accessory pages for complete information.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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INDEPENDENT ELECTRON BEAMS' '
15 VERTICAL PLUG-IN UNITS
'CALIBRATED SWEEP DELAY
2 PLUG-IN TIME BASES
HIGH-INTENSITY TRACE

o —
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TYPE 555 DUALBEAM OSCHIOSCOPE
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The Type 555 Oscilloscope is a dual-beam laboratory
instrument for accurate measurements in the dc to 30 Mc
range. Two complete horizontal-deflection systems and
two independent vertical amplifiers provide for completely
independent deflection of the two beams.

Either of two plug-in time base units can control the
sweep of either or both electron beams. In addition, a
continuously-variable calibrated sweep delay allows expan-
sion of a selected portion of the undelayed sweep for
precise time measurements. Delayed and undelayed
sweeps can be presented simultaneously.

The wide-band main amplifiers in the Type 555 are de-
signed to accept any Tektronix Letter-Series Plug-In Unit,
for a high degree of signal-handling versatility.

CHARACTERISTIC SUMMARY
g VERTICALS

2 identical vertical-deflection systems

15 Letter-Series Plug-In Units offer wide selection of
vertical-deflection characteristics for both beams.

TYPE 555 DUAl BEAM OSCILOSCOPE

~

S
LOWER BEAM e

T
TiAL BALE 8

wgw)jn TIME-BASE LINKT

HORIZONTALS

2 independent horizontal-deflection systems

CALIBRATED SWEEP RANGE—O.1 psec/cm to 5 sec/cm.

SWEEP MAGNIFIER—5X, extends sweep range to 0.02
wsec/cm,

CALIBRATED SWEEP DELAY—O0.1 usec to 50 sec.

TRIGGER REQUIREMENTS—
Internal: Less than 1-cm deflection to 30 Mc.
External: 0.2 v to 10 Mc, 0.5 v to 30 Mc.

EXTERNAL INPUT—O0.2 to 20 v/cm; dc to 240 kc; 1 meg-
ohm, 47 pf.

CRT

DISPLAY AREA—4 x 10 cm (each beam), 2-cm overlap.
ACCELERATING VOLTAGE—10 ky.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—O0.2 mv to 100v, 1-kc square
wave.

POWER REQUIREMENTS—105 to 125 v or 210 to 250,
1050 watts maximum.

VERTICAL PLUG-IN-UNITS

Frequency specifications are at 3-db down

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 20 Mc, 18-nsec risetime at

50mv/cm to 50 v/em—2 cps to 12 Mc, 30-nsec risetime at
S5mv/cm to 50 mv/cm.




For Multiple-Trace Operation—
TYPE C-A DUAL-TRACE UNIT—DC to 24 Mc, 15-nsec risetime
at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 20 Mc, 17-nsec risetime at
20 mv/cm to 25v/cm.

For Differential Input Applications—

TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm, increas-
ing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50 pv/cm, in-
creasing to 60kc at 0.5mv/ecm to 25 mv/cm.

TYPE G WIDE-BAND UNIT—DC to 20 Mc, 18-nsec risetime at
50 mv/cm to 50 v/cm.

For High DC Sensitivity—

TYPE H WIDE-BAND UNIT—DC to 15 Mc, 23-nsec risetime at
5mv/cm to 50 v/cm.

For Maximum Frequency Response—

TYPE K FAST-RISE UNIT—DC to 30 Mc, 12-nsec risetime at
50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 30Mc, 12-nsec risetime at
50 mv/cm to 40v/cm—3cps to 24 Mc, 15-nsec risetime at
5mv/cm to 4v/cm.

For Repetitive High-Speed Pulse Applications—

TYPE N SAMPLING UNIT—O0.6-nsec risetime (corresponding to
approximately 600 Mc).

For Operations of Integration, Differentiation, Function

Generation, and Linear or Nonlinear Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC to 25Mc, 14-nsec
risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—

TYPE Q UNIT—DC to ékc, 60 usec risetime at 10 pstrain/div.
to 10,000 ustrain/div.

For Transistor-Risetime Checking—

TYPE R UNIT—12-nsec risetime.

For Diode Recovery-Time Measurements—
TYPE S UNIT—12-nsec risetime.

For Precise Amplitude Measurement via the Slide-Back
Technique—

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 13 Mc,
27 nsec risetime at 50 mv/cm to 25v/cm.

VERTICAL-DEFLECTION SYSTEMS

IDENTICAL MAIN AMPLIFIERS provide 12-nsec risetime
and dc-to-30 Mc passband (3-db down) when used with Type
K or L Plug-In Units. Any Tektronix Letter-Series Plug-In Unit
can be used to deflect either beam.

PASSIVE PROBES supplied with the Type 555 reduce loading
on the circuit under test and attenuate the signal by a factor
of 10. Input impedance becomes 10 megohms paralleled by
approximately 7 pf with Type 555 and K or L Unit. Excellent
transient response is retained, as the probes introduce no over-
shoot or ringing, but frequency response is down an additional

1 db at 30 Mc.

SIGNAL DELAY permits observation of the leading edge
of the waveform that triggers the sweep. A 0.2 usec delay is
intfroduced into each channel by the balanced (push-pull) delay
networks.

HORIZONTAL-DEFLECTION SYSTEMS

PLUG-IN TIME-BASE UNITS incorporate Miller runup type
sweep generators and inverse feedback in the timing circuits
to assure excellent sweep linearity. The plug-in design of the
Type 21A and 22A Time-Base Units provides easy access to
all components for ease in maintenance. The Type 22A Time
Base is identical to the Type 21A Time Base except for addi-
tional sweep-delay capabilities.

SWEEP RANGE from 0.1 usec/cm to 5sec/cm is in 24 cali-
brated steps with 1-2-5 sequence. Accuracy is typically within
1% of full scale, and in all cases within 3%. Sweep range
is continuously variable uncalibrated from 0.1 usec/cm to 12 sec/
cm. An indicator light warns the operator when the sweep
is uncalibrated.

5X SWEEP MAGNIFIER expands the center 2-cm portion of
the normal display to fill 10 cm, and can be used to increase
the calibrated sweep time to 0.02 usec/cm. Any one-fifth of the
magnified sweep can be displayed. Accuracy is within 5% of
the displayed portion of the magnified sweep.

SINGLE SWEEP OPERATION facilitates photographic re-
cording of waveforms. A RESET pushbutton arms the sweep to
fire on the next received trigger. After firing once the sweep
is locked out until rearmed by pressing the RESET button. The
READY light indicates when the sweep is armed to fire on the
next received trigger.

AUTOMATIC BASELINE SWEEP MODE provides a bright
reference trace (regardless of sweep speed) when no input signal
is applied, or when the input signal repetition rate is less than
20 cps. Above 20 cps, the time base is triggered at the repetition

rate of the incoming trigger signal to achieve jitter-free displays
to beyond 30 Mc.

EXTERNAL HORIZONTAL INPUTS provide for horizontal
deflection of either beam with an external source. Inputs are
at the rear of the oscilloscope. Horizontal sensitivity is con-
tinuously variable from 0.2 v/ecm to approximately 20 v/cm.
Passbands are dc to 240 kc at maximum sensitivity. Input im-
pedances are 1 megohm paralleled by approximately 47 pf.

TRIGGER

TRIGGER LEVEL adjusts to allow sweep triggering at any
selected point on either the rising or falling portion of the
waveform. Main level control operates over a #+=10v range;
fine control adjusts over =1 v range.

TRIGGER SOURCE can be internal, external, or line, and
can be ac or dc coupled. Internally, either sweep can be
triggered from the upper or lower beam, or directly from either
vertical plug-in unit. The latter permits direct triggering from
a single channel of future Tektronix multi-trace plug-in units.

TRIGGER REQUIREMENT is less than 0.2-cm deflection for in-
ternal signals from dc to 5Mc (approx. 20 cps to 5Mc using
Automatic Baseline), and less than 1-cm deflection to 30 Mc
(using Type K or L Plug-In Preamplifier). For external signals,
less than 0.2 v is required for reliable triggering to 10 Mc, and
less than 0.5 v is required to 30 Mc. When ac coupled, the low-
frequency 3-db point is approximately 160 cps.
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SWEEP DELAY

CALIBRATED DELAY RANGE from 0.1 usec to 50sec is
derived from the TIME BASE A Plug-In Unit and can be used to
delay the start of any TIME BASE B sweep . The 24 calibrated
steps are those described for the Type 21A and 22A Time Base
Units, and are accurate within 39 of panel reading and within
3% of each other. A ten-turn precision potentiometer permits
calibrated delay-time adjustments to any value from 0.1 usec to
50 sec with accuracy within 3%. Incremental accuracy of this
control is within 0.2% on all ranges. For extreme accuracy, any
of the calibrated steps can be adjusted to the accuracy of an
external standard.

TRIGGERED OPERATION holds off the start of the delayed
sweep until the arrival of the first trigger signal following the
selected delay time. Because the delayed sweep is actually
triggered by the signal under observation, the display is com-
pletely jitter free. A steady display is thus provided for time-
modulated pulses and signals with inherent jitter.

CONVENTIONAL OPERATION holds off the start of the de-
layed sweep for the precise amount of selected delay time.
Any time-modulation or jitter on the signal will be magnified
in proportion to the amount of sweep expansion.

The time jitter in the delayed trigger or delayed sweep will
not exceed one part in 20,000 of maximum available delay
interval (where this interval is 10 times the Time/Cm or Delay-
Time setting).

HIGH SWEEP MAGNIFICATION is readily accomplished
when TIME BASE B is operated at a faster rate than TIME
BASE A. For example, if TIME BASE A is operating at 50 usec/
cm and TIME BASE B is operating at 1 usec/cm, the magnifica-
tion is 50 times. Both the original and magnified displays can
be viewed simultaneously when the signal is introduced into
both vertical channels, so that both beams are deflected.

TRACE BRIGHTENING indicates the exact portion appearing
on the magnified display, and shows the point-in-time re-
lationship of the magnified display to the original display.

DELAYED TRIGGER used to start the delayed sweep is
available at the front panel, and can be used to trigger exter-
nal equipment at any delay from 0.1 usec to 50 sec. Amplitude
is approximately 5 volts.

9909

CRT AND DISPLAY FEATURES

TEKTRONIX DUAL-BEAM CRT is a 5” metalized tube with
separate vertical and horizontal deflection plates for each
beam. Each beam has a linear display area of 4 by 10 cm,
with at least 2-cm overlap. For best results over the wide sweep
range of the Type 555, a P2 phosphor is normally supplied. 10-
kv accelerating potential assures bright displays when using fast
sweep speeds at low repetition rates, and in single-sweep
applications.

At Bonneville Power Administration—in one of many con-
tinuing studies with their transient analyzer—a System Engineer
uses a Tektronix Type 555 Oscilloscope with 2 dual-trace units
to display fast switching transients occurring in each phase of
a transmission system. By observing the three switching-tran-
sient traces with a timing trace, he can quickly and easily com-
pare magnitudes, phase relationships, transient times, and
accurately determine overvoltage characteristics of the system.

Same signal displayed simultaneously on slow sweep (upper
beam) and fast sweep (lower beam) shows both coarse and
fine structure of waveform.

Simultaneous display of pulse chain (upper beam) and sixth
pulse on expanded delayed sweep (lower beam). Portion of
original display that appears on faster delayed sweep is identi-
fied by trace brightening.
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CRT CONTROLS include separate focus and intensity adjust-
ments for each beam. A screw-driver adjustment is provided
for magnetic alignment of the traces to the graticule.

BEAM POSITION INDICATORS light to show the direction

of each electron beam when it is not on the screen.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is 6 by
10 cm. Vertical and horizontal centerlines for each beam are
further marked in 2-mm divisions for convenience in making time
and amplitude measurements.

MULTI-TRACE BLANKING eliminates switching transients
from the display when a multiple-trace plug-in unit is operated
in its chopped mode. The blanking voltage can be applied to
the crt cathode by means of a switch located at the rear of the
oscilloscope.

OTHER CHARACTERISTICS
!

AMPLITUDE CALIBRATOR provides 18 square-wave voltages
at the front panel. Peak-to-peak amplitude from 0.2 mv to 100 v
is in 1-2-5 sequence and accurate within 3%. Square-wave
frequency is approximately 1 kc.

OUTPUT WAVEFORMS available at the front panel include
2 positive gates of approximately 20 volts, 2 positive-going
sawtooths of approximately 150 volts, and a delayed trigger
of approximately 5 volts.

ELECTRONICALLY-REGULATED DC SUPPLIES insure stable
operation between 105 and 125 volts, or 210 and 250 volts.
A separate unit supplies power to the Type 555 indicator unit
through an interconnecting cable. All heaters in the indicator
unit and amplifier heaters in the power supply are regulated for
stable operation and long tube life.

POWER REQUIREMENT is 105 to 125 or 210 to 250 v, 50 to
60 cps, 1050 watts maximum.

INDICATOR UNIT is 20';” high by 13%" wide by 24”
deep. Net weight is 66 pounds. Shipping weight is 88 pounds,
approx.

POWER SUPPLY UNIT is 10%/3"high by 134" wide by 174"
deep. Net weight is 51 pounds. Shipping weight is 60 pounds,
approx.

TYPE 555, without preamplifier plug-in units . ... $2650

Each instrument includes: 1—Type 21A Time-Base Plug-In Unit, 1—Type
22A Time-Base Plug-In Unit, 1—time base extension, 1—Power Supply
Unit, 1—inter-unit cable, 4—10X attenuator probes, 1—test lead, 2—
binding-post adapters, 1—light filter, 1—3-conductor power cord, 2—
instruction manuals.

EXTRA TIME-BASE PLUG-IN UNITS

Net weight of each Type 21A and Type 22A Time Base Unit
is 41/, pounds, shipping weight of each is 6 pounds, approx.

TYPE 21A TIME-BASE UNIT ... ... ... ... ... $275
THRE 228 TIMEBASE LIIT .o cooscmesom cnmtsmeaw sy $285

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

Scope-Mobile® Carts are available for the Type 555 Oscillo-
scope and Power Supply Unit to provide easy moving in your
work area.

SCOPE-MOBILE® CARTS
TYPE 202-1 TILT-LOCK CART with storage drawer and locking

fromt WHRELE 5 csosmines (aaaas s 58 s s e Foaiss $120
TYPE 202-2 TILT-LOCK CART with storage drawer, plug-in unit
carrier, and locking front wheels .................. $130
TYPE 500A CART with storage drawer and locking front wheels
....................................... ceee... $99.50
TYPE 500/53A CART with storage drawer, plug-in unit carrier,
and locking front wheels ........... .. ... .......... $110

See Catalog accessory pages for complete information.
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TYPE RME61A CSCILLOSCOPE

ILLUMINATED INTERNAL GRATICULE
X-Y DISPLAYS

AMPLIFIER PLUG-IN UNITS
TIME-BASE PLUG-IN UNITS
COMPACT SIZE

RELIABLE PERFORMANCE

st st

TYPE 561A

CHARACTERISTIC SUMMARY
VERTICAL

Vertical deflection characteristics extremely flexible
through use of 10 amplifiers of the 2-Series and 3-
Series Plug-In Units.

HORIZONTAL
Horizontal deflection characteristics extremely flexible
through use of 4 time-base units and 10 amplifiers

of the 2-Series and 3-Series Plug-In Units.

CRT
DISPLAY AREA—8 x 10 cm.

ACCELERATING VOLTAGE—3.5 kv.

OTHER CHARACTERISTICS
AMPLITUDE CALIBRATOR—0.2 mv to 100v, and O0.1v
_ into 50 Q, power-line frequency.
POWER REQUIREMENTS—105 to 125v or 210 to 250 v,
50 to 400 cps, 240 watts maximum.

TYPE 3B3 TIME BASE
\‘s?\.;aw * SwEEe ¥ :
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2-SERIES AND 3-SERIES PLUG-IN UNITS

AMPLIFIER UNITS

| INPUT PASSBAND Sy -
TYPE ~ (ac or dc coupled) (3-db down) SENSITIVITY PRICE
2A60-Single _'Tr-a.ce"' 1 megohm—47 pf, dc—1 Mc. 50 mv/div—50 v/div, 4 decade steps, $105
C L 600 v max. with variable control.
 2Aé1—Differential | 10 megohm—50 pf, 0.06 cps—300 ke 10 uv/div—20 mv/div, 1-2-5 sequence. $385
(low level) =+5v (ac-coupled
o only).
2A63—Differential dc—300 kc. 1 mv/div—20 v/div, 1-2-5 sequence, $130
- [50:1 rejection ratio) with variable control.
~ 3A1—Dual Trace dc—10 Mc. 10 mv/div—10 v/div, 1-2-5 sequence, $410
(identical channels) with variable control. écm linear scan
- 3A72—Dual Trace 1 megohm—47 pf, dc—650 ke. 10 mv/div—20 v/div, 1-2-5 sequence, $250
~ (identical channels) 600 volts max. with variable control.
- 3A74—Four Trace dc—2 Mc. 20 mv/div—10 v/div, 1-2-5 sequence, $550
- (identical channels) with variable control.
~ 3A75—Single trace dc—4 Mc. 50 mv/div—20 v/div, 1-2-5 sequence, $175
' - = with variable control.
~ 3C66—Carrier dc—5 ke 10 strain/div—10,000 pstrain/div, 1-2-5 $400
~ Amplifier ' (70-usec risetime) sequence, wth variable control.
| 353—Duul Trqcé 100 K—2 pf, equivalent 5 mv/div—100 mv/div, 1-2-5 sequence, $1500
- Sampling (for use -+3 volts max. dc—1 Ge. with variable control. (with
- with :.3T77:)_ | (0.35 nsec risetime) probes)
':3576.—-DUIGIITrd<I:e : 50 ohms equivalent 2 mv/div—200 mv/div, 1-2-5 sequence, $1100
- Sampling (for use dc-coupled dc—875 Mc. with variable control.
~with 3T77) : (0.4-nsec risetime)
TIME-BASE UNITS
TYPE SWEEP FEATURES TRIGGERING PRICE
2B67 1 usec/div to 5sec/div, 1-2-5 sequence, Internal, External, Line; Amplitude-Level $175
variable between rates uncalibrated. Selection; AC or DC-Coupling; Auto-
: 5X Magnifier. Single Sweep. matic or Free-Run; = Slope.
3B1 Normal and Delayed Sweeps—0.5 usec/ Internal, External; Amplitude-Level Selec- $475
div to 1sec/div, 1-2-5 sequence. 18 cali- tion; AC or DC-Coupling; Automatic; ==
brated delay settings, 0.5 usec to 10 sec, Slope; for Normal Sweep. Same features
_ variable between rates uncalibrated. (except no Automatic) for Delayed Sweep.
- 3B3 Normal and Delayed Sweeps—0.5 usec/ Internal, External, Line; Amplitude-Level $525
div to 1sec/div, 1-2-5 sequence. Con- Selection; AC or DC-Coupling; Automatic;
tinuously variable calibrated delay from —+ Slope; for Normal Sweep. Same fea-
0.5 psec to 10 sec. Single Sweep for main tures (except no Line or Automatic) for
sweep. Delayed Sweep.
2§ i i Equivalent to 0.2 nsec/div to 10 usec/ Internal, External; =+ Slope. $650
Sampling Sweep | div, 1-2-5 sequence, variable between
(for use with rates uncalibrated. 10X Magnifier.
3S3 or 3576)
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High in performance, low in cost, the Type 561A and
Type RM561A Oscilloscopes represent an advance in value
and versatility in the Type 560-Series Oscilloscopes.

Conventional operation extends to the 10-Mc range,
with sub-nanosecond capabilities available through the
use of sampling plug-in units.

The Type 561 A and RM561A use plug-in units for both
the vertical and horizontal deflection systems. Thus you
can adapt them to meet your present requirements and
easily and economically expand their range of opera-
tions when needed. The deflection plug-in units used are
fully compatible with the companion instruments in the
entire Type 560-Series.

Both the Type 561A and Type RM561A use a cathode-
ray tube that features an internal graticule with controll-
able illumination. Thus you can take photographs with the
same ease provided by external graticules and make
parallax-free measurements.

Occupying only 7 inches of standard rack height, the
Type RM561A bolts directly to the rack but may be
ordered with optional slide-out tracks at additional cost.

J61A
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CONVENTIONAL DISPLAYS: A wide range of non-sampling
sensitivity and passband characteristics are available by choos-
ing from eight 2-Series and 3-Series Amplifier Plug-In Units.
Both single-trace and multi-trace display amplifiers are avail-
able. Selection of the Type 2Aé3 will give differential ampli-
fier operation, while strain gage and other transducer opera-
tions are available with the Type 3Cé6.

Desired sweep operation can be selected by choosing from
three 2-Series and 3-Series Time-Base Plug-Units.

SAMPLING DISPLAYS: The Type 3T77 Sampling Sweep
Unit with either a Type 353 or Type 3576 Amplifier Unit will
give a dual-trace sampling system with risetimes in the sub-
nanosecond region. The Type 3S3 provides a system with a
high impedance low capacity input while the Type 3576 pro-
vides a 50-ohm input system.

X-Y DISPLAYS: Types 2A60, 2A63, 3A72, 3A74 and 3A75
Amplifier Units operate equally well in the vertical and hori-
zontal compartments of the Type 561A and RM561A, permit-
ting X-Y displays using any combination of these plug-in units.

For medium and high-frequency X-Y operation, use of two
units of the same type is recommended. Deflection-circuit ca-
pacitances of the 561A and RM561A are carefully standardized
to minimize high frequency phase-shift between two plug-ins of
the same type when operated X-Y.

MULTIPLE X-Y DISPLAYS: Two Type 3A72 Units in the
Type 561A or RM561A will provide two independent X-Y dis-
plays, properly paired; two Type 3A74 Units will provide up
to four independent displays, Channel 1 plotted against Chan-
nel 1, Channel 2 against Channel 2, etc. (The Type 3AT1 Unit
does not provide for X-Y pairing, and is not generally recom-
mended for obtaining multiple X-Y displays.)

PARALLAX-FREE MEASUREMENTS—CONVENIENT PHOTOGRAPHY—

The internal graticule eliminates parallax, a common cause
of erroneous readings. Parallax is an apparent displacement
of the trace in relationship to the graticule. It occurs when
the trace is on a different plane than the graticule and is not
viewed from exactly the same angle for all readings.

When the trace and graticule are on the same plane, as

on the cathode-ray tube of the Type 561A and RM561A Oscillo-
scope, parallax is eliminated.
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SAMPLING MULTIPLE TRACES '
Transistor turn-on and turn-off (upper trace). Driving  Four traces photographed simultaneously. Intensified portion of waveform (upper trace) expande
pulse (lower trace).

Controllable illumination of the internal graticule enables
you to easily take waveform photographs in which the graticule
rulings are sharply delineated. This was formerly possible only
with oscilloscopes using external graticules.

Adding to the convenience of operation are numbered set-
tings of the illumination control that serve as an approximate
exposure guide.

DELAYING SWEEP (Double eiposur

(lower trace) by means of delayed sweep.
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CHARACTERISTICS

PLUG-IN COMPARTMENTS accept all 2-Series and 3-Series
Amplifier and Time-Base Units.

TEKTRONIX CRT is a flat-faced tube with internal "no
parallax’ graticule, controllable edge-lighting, 3.5-kv. mono-
accelerator, beam-deflection unblanking. A P31 Phosphor is
normally supplied.

DISPLAY CONTROLS on the front-panel include Focus, In-
tensity, and Scale Illumination (of the 8-cm by 10-cm display
area), in addition to adjustments for Astigmatism and Trace
Alignment.

ILLUMINATED INTERNAL GRATICULE is edge lighted and
is marked in 8 vertical and 10 horizontal c¢cm divisions. The
centerlines are marked every 2 mm. Illumination is controlled
by a front-panel knob.

Z-AXIS INPUT through a terminal at the rear of the instru-
ment permits external modulation of the crt cathode.

CALIBRATOR has 18 calibrated square-wave voltages avail-
able, from 0.2mv to 100v, pk-to-pk—approximately 5 usec
risetime, at line frequency. The 0.5 calibrator voltage provides
0.1 volts into 50 ohms, for convenient amplitude calibration of
sampling units.

ELECTRONICALLY-REGULATED SUPPLIES furnish all volt-
ages required for proper operation of the Indicator and the
plug-in units. Regulated dc-supply operates with line voltage
between 105v to 125v or 210v to 250 v, 50 to 400 cps . .
provides 85 watts for powering the 2-Series and 3-Series Plug-
In Units. Supplies operate normally with or without plug-ins.

POWER REQUIREMENT is 105v to 125v; 50 to 400 cps;
240 watts maximum.

CABINET MODEL (561A) is 144" high, 10" wide, and
21" deep. Net weight is 28 pounds. Shipping weight is
39 pounds, approx.

TYPE 561A, without plug-in units .. ............ $470

Each instrument includes: 1—3-wire power cord, 1—light filter, 2—
instruction manuals.

RACK-MOUNT MODEL (RM561A) is electrically identical
to the 561A except the calibrator range is from 1 mv to 100 v
and the line frequency range is 50 to 60 cps. The RM561A
mounts on a standard 19" rack; is 7" high and 18%;" deep.
(Additional mounting information on the Catalog Instrument
Dimension page.) Net weight is 30, pounds. Shipping weight
is 54 pounds, approx.

TYPE RM561A, without plug-in units .. .......... $525

Each instrument includes: 1—3-wire power cord, 1—light filter, 2—
instruction manuals.

TYPE RM561A WITH SLIDE-OUT TRACKS
A slide-out track kit can be used to mount the RM561A to
a standard 19" rack. When mounted this way, the RM561A
can be pulled out from the rack, tilted, and locked in any of
7 positions for convenient servicing. An RM561A with a slide-
out track kit attached is available as MOD 171. Slide-out track
kits can also be ordered separately.

TYPE RM561A MOD 171, without plug-in units . ... $565

Each instrument includes: 1—3-wire power cord, 1—light filter, 2—
instruction manuals.

SLIDE-OUT TRACK KIT (Part No. 351-050) .............. $45

ACCESSORIES

SCOPE-MOBILE® CARTS

The Type 561A can be given in-plant portability through
use of proper Scope-Mobile® Carts. Scope-Mobile Carts for
the Type 561A have an adjustable tray that tilts and locks
in any of nine positions for best oscilloscope viewing angle,
5-inch rubber wheels, two-wheel brakes, and a linoleum-topped
shelf on the bottom.

Two carts are available for the Type 561A Oscilloscope.
One cart, the Type 201-1, has a drawer installed. Installed in
the other cart, the Type 201-2, is both a drawer and a plug-in
carrier that provides dust-free storage for two plug-in units.

See Catalog Accessory Section for additional information.
TYPE 201-1, with drawer, (Part No. 016-045) ............ $120
TYPE 201-2, with drawer-carrier (Part No. 016-044) ...... $130

®Regisfered Trademark, Tektronix, Inc.

BLANK PLUG-IN CHASSIS

This chassis contains necessary mechanical parts for con-
struction of a custom plug-in for Type 560-Series Oscilloscopes
—including frame, blank front panel, blank chassis, 24-pin con-
nector, latch, and small hardware. Instructions are included
on permissible power-supply loading and crt signal require-
ments. Electrical components are not included.

Blank Plug-In Chassis, Part No. 040-245 ................ $15

PROBES

Attenuator probes are not included with the Type 561A or
RM561A Oscilloscopes. Tektronix probes are recommended
when minimum loading of the circuit is required.

The following probes are recommended for use with the
Type 2-Series and 3-Series Amplifier Plug-In Units.

See Accessory Section for complete information on the probes.

NON-SAMPLING PROBES

Input Impedance

Use R C Rating Probe No. Price
1:1 Attenuator 1 meg§2 97 pf 600 v max P6028 $12.50
10:1 Attenuator 10 meg & 9.5 pf 600 v max P6006 22.00

1000:1 High Voltage 100 meg £ 3 pf 12 kv max P6013 75.00
1000:1 High Voltage 100 meg & 2.7 pf 4 kv max P6015 200.00
Current 15 amps max  P6016 75.00

SAMPLING PROBES

Input Impedance
Use R C Rating Probe No. Price

10:1 Attenuator 500 2 0.7 pf 50 vdc-500 vac  P6034 $35.00
100:1 Attenuator 5k Q 0.6 pf 16 vde-500 vac P6035 35.00
Selectable Attenuator 10 meg £ varies varies P6032 220.00
Current 500 ma CT1/P6040  31.00

POLARIZED VIEWER

Under high ambient-light conditions it is often difficult to
view oscilloscope traces unless the trace intensity is greatly
increased. Many times this is not feasible. The new Tektronix
Polarized Viewer makes it easy to see oscilloscope traces of
normal to low intensity even with high ambient light.

The curved, circularly polarized filter in the viewer greatly
reduces troublesome reflections and glare, with no distortion
of the trace. And, the Polarized Viewer allows considerable
freedom of movement for the operator—it is not necessary
to peer through a narrow eyepiece of any sort.

The Polarized Viewer slips on or off the rectangular grati-
cule covers of the Type 561A or RM 561A in seconds.

Rectangular Polarized Viewer (Part No. 016-039) ....... $10

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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MULTI-PURPOSE

10 AMPLIFIER PLUG-IN UNITS

4 TIME-BASE PLUG-IN UNITS
X-Y DISPLAYS

CONVENTIONAL AND STORED DISPLAYS

CHARACTERISTIC SUMMARY

VERTICAL

Vertical deflection characteristics extremely flexible through
use of 10 Amplifiers of the 2-Series and 3-Series Plug-
In Units. Full passband capabilities of plug-in units

operation. :

in conventional

HORIZONTAL

available

Horizontal deflection characteristics extremelyr flexible
through use of 4 Time-Base Units and 10 Amplifiers of
the 2-Series and 3--Series Plug-In Units.

CRT

DISPLAY AREA—8 x 10 cm.
ACCELERATING VOLTAGE—3.5 kv.

SPLIT SCREEN STORAGE—Store on either upper or lower
half of screen with non-storage on other half; store on
entire screen; or non-store on entire screen.

STORAGE TIME—Up to one hour.

ERASE TIME—Approximately 0.25 second.
LOCATE BUTTON—Determines vertical position of next

trace.
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OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—O0.2 mv to 100v, and O0.1v
into 50 Q, power line frequency. .
POWER REQUIREMENTS—105 to 125v or 210 to 250y,

50 to 400 cps.

FOR STORAGE AND CONVENTIONAL DISPLAYS

The storage capability lends itself to single-shot signals
at slow or medium speeds . . . and repetitive signals at
fast speeds using the integration technique.

SHOCK TEST

Display shows ability of the Type 564 to
store consecutive events for comparison or
photography. Waveforms indicate shock
imparted by dropping sub-table weight of
5 lbs. from different heights. Drop of 5”
= 505 g's 10% = 925 g's; 168" = 142
g's; 20" = 181 g's; 25" — 214 g's. Sweep
Speed is 2 msec/cm.

LOW-REPETITION RATE SAMPLING

Display shows ability of the Type 564
(with sampling plug-in units) to record com-
plete sampling waveforms at low repetition
rates. Upper trace is stored. Lower trace
is not stored. This capability for storing
low-repetition-rate waveforms allows ob-
servation and analysis of the entire sam-
pled display at one time.

The non-storage capability lends itself to conventional oscil-
loscope displays within the passband and sweep speed
specifications of the plug-in units.

INPUT-OUTPUT WAVEFORMS

Display shows ability of the Type 564 to
store similar waveforms for easy com-
parison.

Upper trace shows the trigger input to
a multivibrator.

Lower trace shows the output.




2-SERIES AND 3-SERIES PLUG-IN UNITS
AMPLIFIER UNITS
INPUT + PASSBAND

TYPE | (ac or dc coupled) | (3-db down) SENSITIVITY PRICE
§ 005 ol B megohmed7pf | de1 Me 50 mv/div—50 v/div, 4 decads steps, $105
600 v max. | with variable control.
~ 2A61—Differential 10 rmegc')hr'n;SO pf, 0,06 cps—300 kc 10 pv/div—20 mv/div, 1.2-5 .sequence. $385
(low level) +5v (ac-coupled |
only).
2A63—Differential | o dc—300 kc. 1 mv/div—20v/div, 1-2-5 sequence, $130
(50:1 rejection ratio) with variable control.
3A1—Dual Trace de—10 Mc. 10 mv/div—10 v/div, 125 sequence, $410
(identical channels) with variable control. 6 cm linear scan
3A72—Dual Trace 1 megohm—47 pf, dc—650 kc. 10 mv/div—20 v/div, 1-2-5 sequence, $250
(identical channels) 600 volts max. with variable control.
 3A74—Four Trace | de—2 Mke. 20 mv/div—10v/div, 1-2-5 sequence, $550
(identical channels) | with variable control.
3A75—Single trace | dc—4 Mc. 50 mv/div—20 v/div, 1-2-5 sequence, $175
| with variable control.
3C66—Carrier dc—5 ke 10 pstrain/div—10,000 pstrain/div, 1-2-5 $400
Amplifier (70-usec risetime) sequence, wth variable control.
3S3—Duvual Trace 100 K—2 pf, equivalent 5 mv/div—100 mv/div, 1-2-5 sequence, $1500
Sampling (for use +3 volts max. dc—1 Ge. | with variable control. (with
with 3T77) (0.35 nsec risetime) | probes)
3S76—Dual Trace 50 ohms e(juivolen'r s QH{v/div—QOO mv/div, 1-2-5 sequence, $”00
Sampling (for use dc-coupled dc—875 Mc. with variable control.
with 3T77) (0.4-nsec risetime)
TIME-BASE UNITS
TYPE ; SWEEP FEATURES TRIGGERING PRICE
2B67 1 pusec/div to 5sec/div, 1-2-5 sequence, Internal, External, Line; Amplitude-Level $175
| . variable between rates uncalibrated. Selection; AC or DC-Coupling; Auto-
f‘ ' 5X Magnifier. Single Sweep. matic or Free-Run; == Slope.
‘:‘ 3B1 ‘ Normal and Delayed Sweeps—0.5 usec/ Internal, External; Amplitude-Level Selec- j $475
| div to 1sec/div, 1-2-5 sequence. 18 cali- tion; AC or DC-Coupling; Automatic; —= |
': brated delay settings, 0.5 usec to 10 sec, Slope; for Normal Sweep. Same features
L variable between rates uncalibrated. (except no Automatic) for Delayed Sweep. :
383 | Normal and Delayed Sweeps—0.5 ysec/ | Internal, External, Line; Amplitude-Level |  $525
l | div to 1sec/div, 1-2-5 sequence. Con- Selection; AC or DC-Coupling; Automatic; ‘
! | tinuously variable calibrated delay from -+ Slope; for Normal Sweep. Same fea- |
0.5 usec to 10 sec. Single Sweep for main | tures (except no Line or Automatic) for
i sweep. . Delayed Sweep.
: 377 Equivalent to 0.2 nsec/div to 10 usec/ Internal, External; = Slope. $650 ;
Sampling Sweep div, 1-2-5 sequence, variable between
(for use with rates uncalibrated. 10X Magnifier.
] 353 or 3576)
‘TPassband characteristics pertain to non-storage mode. 57
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The Type 564 is a versatile general-purpose oscillo-
scope that uses plug-in units for both the vertical and
horizontal deflection systems. Thus you can adapt it
to meet your present requirements and easily and econo-
mically expand its range of operation when needed.
The deflection plug-in units used are fully compatible
with the companion instruments in the entire Type 560-
Series.

In addition to its normal operation, greater versatility
is enjoyed with the ability of the Type 564 to store dis-
plays. Independent control of either half of the split-
screen crt allows the full screen to be used for storage or
conventional displays. In addition, one-half of the screen
can be used for storage displays while the other half
is used for conventional displays, or as a preview area.

AVAILABLE DISPLAYS

Several types of displays are available for both storage
and conventional operation of the Type 564. The Type 2-Series
and 3-Series Plug-In Units provide a wide range of sensitivity
and passband characteristics. (For stored displays however, the
deflection characteristics, are limited by the stored-mode writing
characteristics of the crt used.)

Single-trace and multi-frace displays are obtained by
selecting either sampling or non-sampling amplifier plug-in
units. Selection of the Type 2A63 gives differential amplifier
operation, while strain gage and other transducer operations
are available with the Type 3Céé.

Single X-Y displays result from using any combination of
the Type 2A60, 2A63, 3A72, 3A74, and 3A75 Units in both the
vertical and horizontal compartments of the Type 564.

For medium and high-frequency X-Y operation, however, use
two units of the same type. Careful standardization of deflec-
tion-circuit capacitance in the Type 564, minimizes high fre-
quency phase-shift between two of the same type plug-in units
when operated X-Y.

Multiple X-Y displays are available by using two multi-trace
amplifiers. Two Type 3A72 Units provide two independent X-Y
displays, properly paired; two Type 3A74 Units provide up to
four independent displays, Channel 1 plotted against Channel
1, Channel 2 against Channel 2, etc. (The Type 3A1 Unit does
not provide for X-Y pairing, and, is not generally recommended
for obtaining multiple X-Y displays.)

Sampling displays with risetimes in the sub-nanosecond
region are obtained by using the Type 3777 Sampling Sweep
Unit with either a Type 353 or Type 3576 Amplifier Unit.
Either combination will provide a dual-trace display and a
single or dual X-Y display. The Type 3S3 provides a system
with a high impedance low capacitance input while the Type
3576 provides a 50-ohm input system.
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STORAGE OPERATION

Features of the Type 564 as a storage oscilloscope include—
Llong-term storage with short-time erasure.
Storage of single shot signals.
Split-screen with individual controls for each half.

SOME THINGS YOU CAN DO WITH
TYPE 564 STORED DISPLAYS

. Observe single-shot phenomena.

2. Study, for long periods of time, a waveform without
having to photograph it.

. Photograph only those stored waveforms you want.

. Compare waveforms to a stored waveform, each dis-
played on half of the crt face.

5. Change the stored standard while viewing other wave-

forms on the non-stored half.

6. Photograph a multi-event stored display with only one
exposure.

7. Store fast recurrent phenomena by using the integrate
feature.

8. Store X-Y displays.

STORAGE TIME over one hour.
ERASURE TIME is only 0.25 second.

SINGLE SHOT SIGNALS at slow or medium speeds are
easily stored for extended viewing time (within writing-rate
capabilities of crt selected).

REPETITIVE SIGNALS at high-speeds can be stored with the
integrate technique. Using the integrate feature provides an
increase in stored writing rate by 10 times on 12 repetitive
traces thus permitting storage of displays much faster than the
stated writing rate of the crt.

SPLIT SCREEN allows the operator to store on one-half of
the screen and non-store on the other half of the crt screen.
Also the entire screen may be used for either storage or con-
ventional displays.

TWO CRTS available for optimum performance in your
application. Please read CRT PERFORMANCE that appears
later for stored-writing rate and intensity of each tube.

—

AW

CHARACTERISTICS

PLUG-IN COMPARTMENTS accept 2-Series and 3-Series
Amplifier and Time-Base Units.

CRT is a flat-faced tube with beam-deflection blanking and
an accelerating voltage of 3.5kv. It has split-screen storage
capabilities with individual storage controls for each half of
the screen. Storage time to over one hour with an erase time
of 0.25 sec, approx.

LOCATE BUTTON, when depressed, causes a spot or spots
to appear at the left of the crt screen at the vertical position
of the next sweep.

GRATICULE is edge lighted and is marked in 8 vertical
and 10 horizontal cm divisions. The centerline is marked
every 2 mm. lllumination is controlled by a front-panel knob.

Z-AXIS INPUT through a terminal at the rear of the instru-
ment permits external modulation of the crt cathode.

CALIBRATOR has 18 amplitude-calibrated square-wave volt-
ages available, from 0.2 mv to 100v, pk-to-pk; approximately
5 usec risetime, at line frequency. The 0.5v calibrator switch
position provides 0.1 volts (pk-to-pk) into 50 ohms, for convenient
calibration of sampling units.
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ELECTRONICALLY-REGULATED SUPPLIES furnish all volt-
ages required for proper operation of the Indicator and the
plug-in units. Regulated dc supply operates with line voltage
between 105v to 125v or 210 v to 250 v, 50 to 400 cps. . . max.
230 watts, approx.

MECHANICAL FEATURES include dimensions of 13," high
by 934" wide by 21',"” deep. Net weight is 30, pounds.
Shipping weight is 41 pounds, approx.

ORDERING INFORMATION

The Type 564 has the storage tube T5640-200 (stored display
of highest intensity).
TYPE 564 (without plug-in units) $950

Each instrument includes: 1 —polarized viewing hood, 1—3-wire power
cord, 2—instruction manuals.

The Type 564 MOD 08 has the storage tube T5640-201
(fastest writing rate).
TYPE 564 MOD 08 (without plug-in units) $950

Each instrument includes: 1—polarized viewing hood, 1—3-wire power
cord, 2—instruction manuals.

ACCESSORIES

PROBES

Attenuator probes are not included with the Type 564 Oscil-
loscope. Tektronix probes are recommended when minimum’
loading of the circuit is required.

The following probes are recommended for use with the
Type 2-Series and 3-Series Amplifier Plug-In Units. See Catalog
Accessory Section for complete information on the probes.

NON-SAMPLING PROBES

Input Impedance

..............

......

Use R Cc Rating Probe No. Price
1:1 Attenuator 1 meg & 97pf 600v max P6028 $12.50
10:1 Attenuator 10 meg € 9.5pf 600 v max P6006 22.00
1000:1 High Voltage 100 meg £ 3 pf 12 kv max P4013 75.00
1000:1 High Voltage 100 meg 2 2.7 pf 4 kv max P6015 200.00
Current 15 amps max P6016 75.00

SAMPLING PROBES

Input Impedance

Use R (& Rating Probe No. Price
10:1 Attenuator 500 2 0.7 pf 16 vdc-500 vac  P6034 $35.00
100:1 Attenuator 5k @ 0.6 pf 50 vde-500 vac  P6035 35.00
Selectable Attenuator 10 meg £ varies varies P6032 220.00
Current 500 ma CT1/P6040 31.00

SCOPE-MOBILE® CARTS

Two Scope-Mobile® carts are available for the Type 564
Oscilloscope. One cart, the Type 201-1, has a drawer installed.
Installed in the other cart, the Type 201-2, is both a drawer and
a plug-in carrier that provides dust-free storage for two plug-in
units.

See Catalog Accessory Section for additional information.
TYPE 201-1, with drawer (Part No. 016-045) ... $120
TYPE 201-2, with drawer-carrier (Part No. 016-046) $130

®Regisrered Trademark, Tektronix, Inc.

BLANK PLUG-IN CHASSIS

This chassis contains necessary mechanical parts for construc-
tion of a custom plug-in for Type 560-Series Oscilloscopes—
including frame, blank front panel, blank chassis, 24-pin connec-
tor, latch, and small hardware. Instructions are included on
permissible power-supply loading and crt signal requirements.
Electrical components are not included.

BLANK PLUG-IN CHASSIS (Part No. 040-245)

$15

Writing Rate-cm/msec
~
n

CRT PERFORMANCE

There are two storage tubes available for use in the Type 564
Oscilloscope. Both tubes exhibit characteristics of a conven-
tional crt when used in the non-stored mode. However, when
used in the stored mode, each tube has its own set of brightness
and writing rate characteristics that differ from the non-stored
operation characteristics.

By selecting the proper tube, you can obtain optimum oscillo-
scope performance for your particular application. Such selection
is important because each tube has its own maximum writing
rate and intensity for stored-mode operation. If the maximum
writing rate is exceeded, a stored display is not generated.
The intensity of a stored display for an individual tube is one
value regardless of the intensity of the beam that generated it.

One tube, the Type T5640-200, has the brightest stored dis-
play. The other tube, the Type T5640-201, has the fastest writing
rate. The graph below indicates the minimum stored-mode
brightness and writing rate characteristics that can be expected
from the crts for up to 1200 hours of stored operation. (The
curves on the graph should not be extrapolated beyond the
times shown.)

The brightness curves on the graph represent values mea-
sured with a Spectra Spot Brightness Meter at operating level
with the entire screen faded positive. The writing rate curve was
obtained with a crt beam of 30 namps. The hours shown are
the actual hours the crt is used in the stored mode with repetitive
writing, storing, and erasing.

It should be noted that non-storage operation of the crt has
little effect on the stored-mode brightness and writing rates
shown. Therefore to obtain maximum crt performance and
service, the oscilloscope should be in the non-stored mode when
stored displays are not needed.
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TWO COMPLETELY INDEPENDENT BEAMS TRIGGER REQUIREMENTS— ‘

Internal: 2 minor divisions of deflection up to 50 kc,
TWO INDEPENDENT SWEEP SYSTEMS increasing to 1 major division at 2 Mc.
PLUG-IN VERTICAL AMPLIFIERS External: 0.5 v up to 50 kg, increasing to 1 v at 2 Mc. |

DELAYING-SWEEP OPERATION CALIBRATED SWEEP DELAY—I10 usec to 50 sec, con-

tinuously variable. \‘

SINGLE-SWEEP OPERATION EXTERNAL INPUT—Approx. 100 v/div to 300 v/div: dc to |
REAR-PANEL OUTPUT CONNECTORS 350 ke; 100 kilohms, -=20%.
CRT

DISPLAY AREA—10 x 10 cm (each beam 8 cm vertical,
overlap of the two beams is 6 cm). Graticule division
equals 1cm, minor division equals 2 mm. |

CHARACTERISTIC SUMMARY ACCELERATING VOLTAGE—4 kv.
VERTICAL

Vertical deflection characteristics extremely flexible through
use of eight 2-Series and 3-Series Non-Sampling Plug-In Units.

OTHER CHARACTERISTICS

usec/div. 600 watts max.

AMPLITUDE CALIBRATOR—I1 mv to 100v, 1-kc square
wave.
b, HORIZONTAL REAR-PANEL OUTPUT CATHODE FOLLOWERS—Output im-
CALIBRATED SWEEP RANGE—1 pusec/div to 5 sec/div. pedance approx. 550 ohms; max. load 2 ma.
SWEEP MAGNIFIER—10X, extends sweep range to 0.1 POWER REQUIREMENTS—105 to 125v or 210 to 250,
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1 rh'egohi.'nm.—47 pf, 50 mv/div—50 v/div, 4 decade steps,
600 v max. | ‘with variable control. '
10 megohm—50 pf, 0.06 cps—300 ke 10 pv/div—20 mv/div, 1-2-5 sequence. | $385
+5v (ac-coupled ' '
only).
 dc—300ke. 1 mv/div—20 v/div, 1-2-5 sequence, | $130
with variable control.
de—10 Mc. : 10 mv/div—10 v/div, 1-2-5 sequence, $4103
with variable control. 6écm linear scan _
1 megohm—A47 pf, dc—650 ke. 10 mv/div—20 v/div, 1-2-5 sequence, $250
600 volts max. o =} ' _ with variable control.
dc—2 Mc. o 20 mv/div—10 v./div,. 1-2-5 sequence, $550
' | with variable control. '
de—4Mc. 50 mv/div—20 v/div, 1-2-5 sequence, $175
with variable control. - :
de—5ke 10 pstrain/div—10,000 ustrain/div, 1-2-5 $400
(70-usec risetime) sequence, wth variable control. : .




(3 A Type 565—or rack-mount counterpart, Type RM565

—is essentially two single-beam oscilloscopes sharing a
common cathode-ray tube, power supply and housing. Each
beam has separate vertical and horizontal, deflection sys-

tems, focus, and intensity controls.

The vertical amplifiers can be any of the 2-Series or
3-Series non-sampling Plug-In Units.

The horizontal amplifiers are built-in and can be driven
by either of two sweep systems, simultaneously or indepen-
dently, or from its external inputs. Front-panel controls
permit using ““A’ sweep as a delaying sweep and “B"
as the delayed sweep. In this mode of operation the
upper beam is intensified for the duration of the "'B"
sweep. ''‘B"" sweep may also be used for single-sweep
operation.

There are rear-panel cathode-follower outputs of:

Vertical Signals, Horizontal Signals, 4 Gates, and Delayed
Trigger.

ELECTRICAL CHARACTERISTICS

(pertain to circuitry for each of the two beams)

VERTICAL DEFLECTION SYSTEMS

Characteristics of the two vertical systems depend upon the
2-Series or 3-Series Amplifier Units used. Please refer to the
plug-in chart for more information on these vertical amplifier
units.

( TRIGGER

SENSITIVITY—0.5 volts or 2 minor divisions up to 50 ke, de-
creasing to 1 volt or 1 cm at 2 Mc.

“AC" coupling time constant—approx. 1072 sec (.01 uf and 1
meg).

"AC FAST" coupling time constant—10"% sec (100 pf and
100 k).

HORIZONTAL SWEEP GENERATORS

RANGE—1 psec/div to 5sec/div in 21 calibrated steps, 1-
2-5 sequence. Accuracy within 3%.

VARIABLE—Control permits continuous adjustment uncali-
brated from 1 usec/div to 12 sec/div.

MAGNIFIER—10X Magnifier permits expanding any 1 divi-
sion portion of the display a full 10 divisions, accuracy
within 5%. The magnifier can be used to extend the
sweep rate to 0.1 usec/div.

HORIZONTAL AMPLIFIERS

SENSITIVITY—Approximately 100 mv/div to 300 v/div, con-
tinuously adjustable.

INPUT RESISTANCE—100 kilohms, ==20%.
PASSBAND—dc-t0-350 kc, at maximum sensitivity.

DELAY INTERVAL

c RANGE—10 usec to 50 sec calibrated and continuously adjust-
able.

INCREMENTAL ACCURACY—Within 0.5%.

509
RMO 6D

CALIBRATOR

RANGE—1 mv to 100 v pk-to-pk in 6 decade steps, positive-
going square wave.

ACCURACY—Within 3%.
FREQUENCY—Approximately 1 kc.

REAR-PANEL OUTPUT CATHODE FOLLOWERS
OUTPUT IMPEDANCE—500 ohms, approximately.
MAXIMUM LOAD CURRENT—2 ma.

VERTICAL OUTPUT—Signal amplitude, dc level, and transient
response are dependent upon the vertical plug-in unit used.
Typical signal amplitude, 2 v/div to 4 v/div of display; dc
level, =20 volts.

HORIZONTAL OUTPUT—Signal amplitude, at least 50 mv/div
of display in External position and 0.5 v/div of display in
Sweep position; dc level, 0 to +5 vlots.

+ GATE—Pulse height, 20 v minimum; dc level, zero volts.

DELAYED TRIGGER—Fast-rise pulse amplitude, +8v mini-
mum; dc level, zero volts.

REAR PANEL POWER PLUG

OUTPUTS—Power supply outputs for future accessories.

POWER REQUIREMENT
OPERATION—105 v to 125 v, 50 to 60 cps.

VOLTAGE—99 v to 132v or 198 v to 265v (through use of
selectable transformer taps).

WATTAGE—600 watts maximum (depends upon plug-in com-
bination).

OPERATIONAL FEATURES

(pertain to both sweep systems except as indicated for "B"" sweep)

TRIGGER FACILITIES

Trigger selection is accomplished by slide-switch logic. This
arrangement allows quick selection and quick visual checks.
Sequence is as follows:

1. EXTERNAL, INTERNAL (upper or lower beam), or LINE
frequency triggering.

2. COUPLING can be AC, AC FAST, or DC.

3. SLOPE can be + or — for triggering on the positive-going
or negative-going portion of the selected waveform.

4. The Level control permits triggering on the desired portion
of the waveform. At the CCW stop of this control, the trig-
ger is in the Automatic Mode. The sweep free runs at about
a 50-cps rate (in the absence of a signal) giving a refer-
ence trace but will automatically trigger on incoming
trigger signals of a higher frequency. At the CW stop of
this control, the sweep free runs.

e T e T 4
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The Type 565 is used in exploring methods of measuring
blood flow by angiography. Investigators initiate and evalu-
ate angiographic injectors in a wide variety of exploratory tech-
niques with artificial arteries and photography. The dual-beam
capability of the Type 565 and multi-channel plug-in units per-
mit investigators to monitor injection time and injection pres-
sure in addition to most parameters of interest in the artificial
artery such as flow, EKG, pulse, and pressure.

Waveform display shows first and second traces on the
upper beam and third through sixth traces on the lower beam.
Upper Beam sweep rate is 0.15sec/div. Lower Beam sweep
rate is 0.5sec/div. The configurations show:

1. Arterial Pressure at 50 mm Hg/cm

2. Simuldfed R wave of EKG =

3. Artificial Ar_féria-l P_:jes:s;ure . .

4, _!njécff'_on Press'ure. o _

5. Simulated EKG with .deldyg_d camera pulse

6. .'Delcr_y' and -durdﬁ'on of _i_njec_-fér. .scil_er:}o'r'd . _
SWEEP GENERATORS ""A’ AND *“'B”

Independent operation of the two generators; delaying sweep
operation; single-sweep operation on “B” time base only,
single control selection of sweep Time/Div in a 1-2-5 sequence,
Variable control, light indicating “uncalibrated” sweep, and
a 10X Magnifier.

“B" time base mode switch positions: (1) Manual Trigger,
(2) Starts After Delay Interval, (3) Triggerable After Delay In-
terval, (4) Normal Trigger, (5) Single Sweep.

With the "B" time base switch in the “Normal Trigger” posi-
tion, each sweep operates independently. In the “Starts After
Delay Interval” and “Triggerable After Delay Interval” posi-
tions, time base A" operates as a delay timing sweep and
time base "B operates as the delayed sweep. The upper beam
is intensified for the duration of the “B" sweep.

In the "Single-Sweep" position, the "B" sweep is armed
by pressing a button. A ready light shows that the sweep
is ready for the first incoming trigger. Single-sweep operation
facilitates photographic recording of waveforms.

HORIZONTAL DISPLAY SWITCH (horizontal amplifier input
selector).

Positions include those for external horizontal input, “A"
sweep, and “B" sweep. In the external horizontal input posi-
tion, the horizontal amplifier is connected to the front panel
input connector through the Ext Horiz Gain control. In the
other two positions, the amplifier is connected to the output
of either sweep generator.

CRT AND DISPLAY FEATURES

CATHODE-RAY TUBE—Round, flat-faced aluminized 5-inch
dual-beam tube using 4-kv accelerating potential.

VERTICAL SCAN—8cm (each beam), overlap of the two
beams is 6 cm.

HORIZONTAL SCAN—10 cm.

CONTROLS—Focus, Intensity, and Astigmatism (separate con-
trols for each beam).

INTERNAL CONTRAST CONTROL—for the intensified section
of the "A" sweep.

DEFLECTION-AXIS ROTATER—(front panel screw driver
adjustment) for electro magnetically rotating the deflection
axis to match the graticule lines.

SCALE ILLUMINATION CONTROL—With controllable edge
lighting.

PHOSPHOR—P2 is normally supplied. See phosphor chart
for others available.

RETRACE BLANKING—dc coupled.

Z-AXIS MODULATION—Of both crt beam grids through rear
panel connector. Time constant 3.5 milliseconds, nominally.

CHOPPED TRACE BLANKING

CABINET MODEL

TYPE 565—Dimensions are 13'," high by 17" wide by 233"
deep. Net weight is 62 pounds. Shipping weight is 92
pounds, approx.

RACK-MOUNT MODEL

TYPE RM565—Mounts on tilt-lock slide-out tracks to a standard
19" rack. Dimensions are 12'/," high by 19" wide by 22"
deep. Net weight is 67 pounds. Shipping weight is 101
pounds, approx. For more mounting information, please
refer to the Mounting Dimension page in the catalog.

TYPE 565 DUAL-BEAM OSCILLOSCOPE . ........ $1400

Each instrument includes: 1—power cord, 2—dual binding-post
adapters, 1—test lead, 1—green filter, 2—instruction manuals.

TYPE RM565 DUAL-BEAM OSCILLOSCOPE . ...... $1500
Each instrument includes: 1—power cord, 2—dual binding-post
adapters, l—test lead, 1—light filter, 1—pair guide rails, 2—

instruction manuals.

SUPPORTING CRADLES

When the Type RM565 is used in a backless rack, these
supporting cradles are necessary for rear-slide support.

Order Park Mymber 426-165 i vusvvssussnmssmssmurnons $8.50 /

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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DIGITAL READOUT PLUS ANALOG DISPLAYS

The Type 567 Readout Oscilloscope introduces a
new concept in oscilloscopes—DIGITAL READOUT of

DIGITAL READOUT PLUS ANALOG DISPLAYS signal information in addition to a conventional cath-

ode-ray oscilloscope display.

With the Type 567 you can make measurements with greater

DIGITAL READOUT OF RISETIME accuracy, speed, and convenience than possible when inter-
preting just a cathode-ray oscilloscope display.
DIGITAL READOUT OF AMPLITUDE To make measurements, you select measurement points on

the displayed waveform, then read data directly in four-digit
resolution—tell instantly, by means of indicator lights,
whether a measurement is IN, ABOVE, or BELOW preset limits.
Using sampling units and the digital unit in a Type 567 you
can obtain digital readings of events within the range of
microseconds to picoseconds.

DIGITAL READOUT OF TIME DIFFERENCES

SELECTABLE HIGH AND LOW NO-GO LIMITS

Many accessories and associated instruments are available
to add to the operational versatility of the Type 567. For

EXTERNALLY PROGRAMMABLE example, with the new Tektronix Type 262 Programmer you

can very conveniently externally program the Type 567—with
completely automatic or manual sequencing of programs.

OD’G’TAL AND GO/NO-GO OUTPUTS On a production line or in a laboratory, the Type 567 Read-

out Oscilloscope can speed-up and simplify your measurement
applications.
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WHAT THE TYPE 567 READOUT OSCILLOSCOPE CAN DO

The Type 567 Readout Oscilloscope utilizes a Type 6R1
Digital Unit and either of two sets of vertical and time-
base units for digital readout with a simultaneous crt
display.

One set is the Type 3576 Dual-Trace Sampling Unit with
the Type 3T77 Sampling Sweep Unit—ofr 0.4-nsec risetime
dual-trace sampling displays and readout.

The other set is the Type 353 Dual-Trace Sampling Unit
with the Type 3T77 Sampling Sweep Unit—for dual-trace
sampling displays and readout with smoothing and risetime
controls, and retention of full sensitivity even when
operated from source impedances above 50 ohms.

For additional versatility, when digital readout is not
needed, the Type 567 will operate with any other Tek-
tronix 2 and 3-Series Plug-In Units—with or without the
Type 6R1 Digital Unit.

DUAL-TRACE DISPLAY
SHOWING TYPICAL MEASUREMENTS
MEASUREMENT 6R1 PROGRAM
Start Stop

Risetime A +10%A +909% A
Falltime A —909%A —10%A
Risetime B —109%B —909%B
Falltime B +909%8B +10%B
Delay A to B +10%A —109%B
Storage A to B —90%A +90%B
Turn on A to B +10%A —909%8B
Turn off A to B —909%A +10%B
Width A +50%A —50%A
Width B —509%,B +50%B

With digital and sampling units in a Type 567 you can:

I. Read, digitally, time differences as small as 20 psec up
to 100 usec—displayed-pulse risetimes as fast as 0.4 nsec—
pulse amplitudes as small as 2 mv, pk-pk.

2. Control start and stop time of measurements on each input
signal or between either input signal through automatic
timing systems.

3. Measure time intervals between selected percentage points
(10, 20, 27, 50, 73, 80, 90) on one or both dual-trace
waveforms—thus eliminate the need to manually “line-up"
the display.

4. Initiate and/or stop time-interval measurements by means
of continuously-variable calibrated amplitude-discriminators
or by any combination of percentage, amplitude, polarity—
first or second pulse crossing.

5. Readout peak amplitude between 0% and 100% points
on the displayed waveform.

6. Set 0% and 100% zones that automatically normalize
themselves with changes in amplitude or vertical position,
or time measurements independent of dc position or pulse
amplitude.

7. Select and intensify measurement points on the display for
easy cross-reference with the digital information.

8. Preset the digital comparators for automatic readings of
three categories: (1) less than lower limit preset, (2) greater
than upper limit preset, (3) mid-zone, through upper and
lower [imits.

9. Readout, in up to four digit resolution, the actual measure-
ment. Decimal point and class of indication (nsec, psec,
msec, mv, v] are automatically presented when time/div,
amplitude/div, or program is changed.

10. Use external program control such as punch-tapes or step-
ping relays for automatic sequential operation in automatic-
test systems—systems check-out—component testing—micro-
circuit testing.

11. Provide digital and go/no-go outputs for use with printers,
summary punches, etc.

12. Use the Type 262 Programmer to externally program and
sequence the Type 6R1 for any measurement that can be
made manually through use of the Type 567/6R1 front-
panel controls.

13. Trigger internally from either vertical input, as well as
externally.
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SAMPLING PROCESS

With each repetition of a signal, the circuit measures one
point (sample) at a time a little later than the last sample.
This process of advancing the sampling time in fixed incre-
ments is called strobing. A reconstructed signal, much
slower than the original signal, is reproduced on the crt
as an amplitude vs. time, point-to-point graph.

EQUIVALENT TIME BASE CLOCK

The equivalent time between each sample depends upon
the number of samples per centimeter and the sweep time
per centimeter. For instance, 1 nsec/cm and 100 samples/
cm = 10 psec/sample. By counting the number of samples
between two selected portions of a waveform, the time
between these portions can be measured.

AUTOMATIC REFERENCE ZONES

Two intensified zones on each trace indicate 0% and
100°% zones. The 0% zone is fixed at the start of the
trace. The 100% zone can be positioned at any point
on the display the user may want to designate as 100%
amplitude. After the first sweep, the amplitudes corre-
sponding to the four zones are stored in memory circuits.
Changes in amplitude, vertical position, or waveform
automatically re-establish new 0% and 100% memory
amplitudes.

00000

( HOW THE TYPE 567 READOUT OSCILLOSCOPE MEASURES TIME

START-STOP SYSTEM

In a typical measurement, voltage divider taps between
the 0% and 100% memory outputs are set for start and
stop timing at selected percentage points such as 10, 20,
27, 50, 73, 80, and 90% of either waveform. The se-
lected percentage reference levels are then compared
against the sampled input waveform on the second sweep.
Coincidence of the waveform amplitudes with the selected
percentage reference amplitudes is sensed by comparators
which open and close the clock gate to the digital counter.
The crt display can be intensified for the duration of the
measured interval as a reference check. The number of
clock pulses are read out digitally in nanoseconds, micro-
seconds, or milliseconds, with decimal points included.

HOW IT MEASURES VOLTAGE

Start and stop comparators gate 1-mc clock pulses for the
period of time that a linear ramp voltage is at values
between the 0% and 100% amplitudes. The number of
clock pulses is proportional to the voltage between the
selected measurement points. Readout is in millivolts
and volts, with decimal points included.

TYPE 567
BLOCK DIAGRAM
MEASURING TIME

COUNTER J

i
50% A | START SWITCH START !
COMPARATOR
R=R: esst)
A 0% A 100%
MEMORY MEMORY _4_
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READOUT OSCILLOSCOPE

£~

AMPLITUDE CALIBRATOR is at line frequency and has 4
calibrated pk-to-pk square wave voltages of 0.05v, 0.5v, 5v,
and 50 v available at front panel. The 0.5v position provides
100 mv into a 50-Q load, for convenient calibration of sampling
plug-ins. . . :

DC-VOLTAGE SUPPLIES are electronically regulated to com- =+ mom— LTS .
pensate for widely varying line conditions. Separate regulated = ' ;
heater supply is provided.

POWER REQUIREMENT is 105v to 125v or 210 v to 250,
50 to 60 cps, (approximately 405 watts with Type 3576, 3T77,
6R1 Units). A thermal cutout switch prevents overheating of
the instrument.

CATHODE-RAY TUBE is a 5-inch rectangular crt using 3.5-kv
accelerating potential. A P2 phosphor is normally supplied.

ILLUMINATED GRATICULE has controlled edge-lighting and
is marked in 8 vertical and 10 horizontal ¢cm divisions.

MECHANICAL SPECIFICATIONS: Dimensions are 135"
high by 17" wide by 23” deep. Net weight is 49 pounds.
Shipping weight is 76 pounds, approx.

TYPE 567, without plug-in units ............... $700

Each instrument includes: 1 — power cord, 1 — light filter, 2 —
instruction manvuals.

Tyre RMOO 7 mount

The Type RM567 Readout Oscilloscope is electrically identi-
cal to the Type 567 but adapted to rack mounting in a stand-
ard 19-inch rack. The instrument mounts to the rack on slide-
out tracks. For more mounting information, please refer to the
Mounting Dimension page in the catalog.

MECHANICAL SPECIFICATIONS: Dimensions are 12"
high by 19" wide by 22" deep. Net weight is 507/, pounds.
Shipping weight is 85 pounds, approx.

TYPE RM567, without plug-in units . ........... $800

Each instrument includes: 1 — power cord, 1 — light filter, 2 —
instruction manuals, 1 — pair guide rails.

SUPPORTING CRADLES: When Type RM567 is used in a
backless rack, these cradles are necessary for rear slide support.

Order Part Number 426-165 . ..........cc .. $8.50

m

MAINTENANCE of the Type 567 or RM567 and the plug-in

TYPE RMB&T
A GRS SR

units will require these items: : Th_ese. items are offered fqr the convenience of com-
Plug-In Extension for Sampling and Digital Unis. pames.wn‘h in-plant instrument-maintenance facilifies.' If your gm
Order Part Number 012-066 (24-pin extension) ........ $23.00 company has this fccmty.,..or if you infend p_erfo'rm_mg YOU"(?
e . e _ own maintenance, please include 2 plug-in extensions and 2
Circuit-Board Extensions for Digital Unit circuit-board extensions (one each of 15-pin and 20-pin exten-
Order Part Number 012-067 (15-pin extension) ........ $20.00 sions). One set of 4 will usually be adequate for maintenance

Order Part Number 012-068 (20-pin extension) ........ $25.00 of several instruments.
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The Type 6R1 Digital Unit equips a Tektronix Type 567

Oscilloscope for digital readout. Used with vertical and

timing units for the crt displays, the Type 6R1 enables

presentation of digital data for a wide variety of repetitive-

pulse measurements. The digital presentations can desig-

PRESENTS OSCILLOSCOPE MEASUREMENTS IN DIGITAL FORM nate voltage measurements, time-difference measurements
between similar pulses, and time-difference measurements

between percentages of pulse amplitudes. In addition,

DIGITAL READOUT PARAMETERS the Type 6R1 has provision for external programming to
facilitate automatic sequential operations. The Type 6RI]
PULSE AMPLITUDE enables these time and amplitude measurements to be

read directly with up to 4 digit units of measurement.

PULSE RISE AND FALL
PULSE WIDTH The 6R1 contains the circuitry for the analog to digital
TIME INTERVAL and digital readout functions of the Type 567 Readout

Oscilloscope. The characteristics are described by giving
the purpose of each front-panel control.

PROVISIONS FOR EXTERNAL PROGRAMMING AND READOUT

LIMIT SETTINGS AND INDICATORS

NOTE: In this presentation, any reference to A or B Chan-
nel or A or B trace designates use of a dual-trace unit in the
vertical channel of the Type 567 Readout Oscilloscope (along
with a sweep unit in the horizontal channel).




6R1

GO/NO-GO CONTROLS

LOWER LIMIT SET presets the lower limit. Any digital read-
ing less than the lower limit causes the LOWER LIMIT indicator
to light.

UPPER LIMIT SET presets the upper limit. Any digital read-
ing greater than the upper limit causes the UPPER LIMIT in-

dicator to light. Readings between the lower and upper limits
cause the MID-ZONE indicator to light.

MODE SWITCH

TIME STOP-START enables operation if start and stop
timing systems.

VOLTAGE A measures voltage on A-channel trace between
the 0% and 100% zones.

VOLTAGE B measures voltage on B-channel trace between
the 0% and 100%, zones.

EXTERNAL PROGRAM allows the start-stop and other func-
tions of the éR1 to be programmed externally from a remote
or automatic sequencer. Easy access to the 6R1 circuits is
provided.

CRT DISPLAY CONTROLS

A 100% ZONE SET allows establishing the 100% refer-
ence on the displayed A waveform. A zone representing
approximately 3% of the total sweep is positionable throughout
9 cm or more of horizontal sweep of the A trace.

B 100% ZONE SET same as A except for positioning on
the B waveform.

0% AND 100% INTENSIFIED ZONES control two intensity
markers on each trace at 0% and 100% =zones for ease in
establishing the position of the zones in relation to the displayed
waveforms.

START-TO-STOP INTENSIFIED ZONE intensifies the start-
to-stop zone on the displayed waveform and allows verifying
start-to-stop interval. When manual start-stop timing is used
the intensified zone allows the start-stop positions to be set to
any portion of the waveform.

DELAY-TIME INTERVAL MEASUREMENT
Start: +509% A Trace Stop: +509% B Trace

RESOLUTION SWITCH

Time measurements are performed by gating clock-pulses
during the measurement interval. The clock in the case of

sampling is the samples per unit equivalent time. For in-
stance, sweep speed = 10 nsec/div, samples/div = 100, then
equivalent time/sample = 0.1 nsec. If a measurement inter-

val occupied 2.5cm, 250 samples would be registered in the
digital readout counter. Reading would be 25.0 nsec on the
readout indicator.

AVERAGE 10 SWEEPS LO minimizes random noise that
could be associated with a measurement. The digital readout
counter registers 10 timing intervals (sweeps) and automatically
divides the reading by 10. The units nixie indicator is rendered
inoperative so no reading shows even though its scalar is opera-
ting.

AVERAGE 10 SWEEPS HI permits obtaining reading to
high resolution using all four decades. Same as LO except that
the units nixie indicator is restored to operation.

1 SWEEP LO registers one sweep only in the digital readout
counter. For sweep speed with multipliers of 2 or 5 the counter
only registers 1 out of 2 or 5, respectively, clock-pulses and re-
positions the decimal point to give the correct reading.

1 SWEEP UNSCALED enables obtaining maximum resolu-
tion in just one sweep in the 2 and 5 multiplier positions. Only
one sweep is used to fill the digital counter. The reading on the
indicator will only be relative on the 2 and 5 multiplier positions
of the plug-ins. Decimal points and units of measurement are
not indicated in this position to show that readings are only pro-
portional to time.

DISPLAY TIME CONTROL

A continuously variable control between approximately 6 sec
and 0.1 sec holds the display for the time needed to observe
readings or operate peripheral equipment. (Can be modified
for variable control between 1 sec to 10 msec for use with
high-speed automatic testing).

PERIOD (1 CYCLE) MEASUREMENT
Start: +50% A Trace Stop: +509% A Trace
Ist Crossing 2nd crossing

O

O



START-TIMING CONTROLS

These controls program the initiation of timing.

+ SLOPE,—SLOPE selects which direction of the waveform
will be used to start the timing.

FIRST, SECOND (Crossing) allows selecting start-timing on
either the first or second crossing of the waveform through
the selected start-timing setting.

TIMING START provides 7 calibrated percentage steps at
10, 20, 27, 50, 73, 80 and 909% from either A or B trace (in
reference to 0% and 100% zone amplitude). Automatic-
ally starts timing at the selected percentage. The 279 and
73% positions correspond to 1 time constant and are useful
for TC readings without resorting to slide rule.

MANUAL START enables start-timing at any point on the
waveform. Continuously variable over 9 c¢cm or more of the
sweep.

START VOLTAGE + OR — selects which polarity from 0%
zone the waveform will start timing after reaching the amplitude
as set by the START VOLTAGE helidial setting.

START VOLTAGE HELIDIAL permits start-timing continuously
variable between 0-10 divisions of amplitude from 0% zone
reference.

STOP-TIMING CONTROLS

Program the termination of the timing interval. Identical in
capability and operation to the start-timing controls in all other
respects.

OTHER CHARACTERISTICS

READOUT is in a numerical range from 0.0001 to 9999. Ac-
curacy is within 3%, == 1 count. Display time is variable from
0.1 second to 6 seconds. Units of measure include: microvolts,
millivolts, and volts; nanoseconds, microseconds, milliseconds,
and seconds.

INPUT is internally connected from horizontal and vertical
plug-in units.

MECHANICAL FEATURES include an aluminum-alloy chassis
and anodized front panel. Net weight is 13%, pounds. Ship-
ping weight is 21 pounds, approx.

TIME-CONSTANT MEASUREMENT
Start (from) Stop (to)
27% A Trace +73% A Trace

TYPE 6R1 DIGITAL UNIT
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TYPE 6R1 DIGITAL UNIY ..:cscvassapnunsssws $2500

Each instrument includes: 1—polarized light filter, 2—instruction
manuals.

U.S. Sales Price f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




Internal Triggering and Delay Lines
0.4-nsec or less Risetime

2 Identical Channels

5 Operating Modes

Recorder Outputs

The Type 3576 Sampling Unit is a dual-trace amplifier.
Used with a sampling time-base unit, the unit can perform
in one of five operating modes for a variety of single,
dual-trace, and X-Y displays. The Type 3576 has two sep-
arate channels, each with identical characteristics. The unit
can be used in any of the Type 560-Oscilloscopes* except
the Type 560, 565 and RM565. In the Type 567 and
RM567, information can be presented in digital form as
well as the usual crt analog form.

OPERATING MODES include Channel A only (normal or
inverted); Channel B only (normal or inverted); Dual-Trace—
electronic switching between the traces with either channel
normal or inverted; A + B—outputs of Channel A and B
algebraically added (either channel normal or inverted);, A
Vertical and B Horizontal—Channel A produces vertical de-
flection and Channel B produces horizontal deflection for X.Y
displays (either channel normal or inverted).

CALIBRATED SENSITIVITY is from 2mv/cm to 200 mv/cm
in 7 calibrated steps, accuracy within 3%, except on the 2 mv/
cm and 5mv/cm steps, which have accuracy within L. A
variable control permits continuous adjustment between steps.

FREQUENCY RESPONSE is equivalent to dc-to-3-db down
at 875 Mc.

RISETIME is 0.4 nsec or less, with less than ==3%, peak over-
shoot and undershoot.

NOISE is equivalent to an input signal of 2 mv pk-to-pk with
Smooth-Normal Switch in NORMAL position and 1 my pk-to-pk
with Smooth-Normal Switch in SMOOTH position.

DC OFFSET is —1 to +1v, referred to input, and monitor-
able at the front panel at 100X magnitude.

INPUT IMPEDANCE is 50 ohms.
INPUT SIGNALS can be up to 2 v pk-to-pk.

*For optimum operation, Type 561 Oscilloscopes below Serial Number
580 must be modified with Modification Kit Tektronix No. 040-267.
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SIGNAL DELAY through 55-nsec internal delay line for each
channel allows viewing of leading edge of input waveform.

TRIGGER SOURCE selects built-in trigger takeoff signal from
either channel, or terminates.

RECORDER SIGNAL OUTPUT is 1 v/div (through 10 kilohms)
dc-coupled at 410 volt level, both channels.

PROBE POWER is provided on both channels for cathode-
follower probes.

NET WEIGHT is 7'/, pounds. Shipping weight is 12 pounds,
approx.

TYPE 3576 DUAL-TRACE SAMPLING UNIT ... .... $1100
Each instrument includes: 2—50-Q 10:1 attenuators, 2—5-nsec RG8A/U
cable, 2—instruction manuals.

PROBES

The following Tektronix probes are recommended for use
with the Type 3576 and other Type 2-Series and 3-Series
Sampling Plug-In Units. See Catalog Accessory Section for
complete information on the probes.

Input Impedance _ o . _
' Rating  Prob. No, Price

Use R ¢
10:1 Attenuvator 500 2 0.7 pf 16 vde-500 vac  P4034 $ 35
100:1 Attenuator 5k 0.6 pf 50 vdc-500 vac  P4035 35
Selectable Attenuator 10 meg £ varies varies P6032 220
Current — — 500 ma CTI/P6040 31

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




Internal or External Triggering
10 nsec/cm to 0.02 nsec/cm Sweep Speeds
Variable Sweep Delay through 100 nsec
Single-Display Provision

Recorder Output

The Type 3777 is a Sampling Sweep Plug-In Unit. It
paired with a Sampling Amplifier Unit provides sub-nano-
second capabilities. The Type 3T77 can be used in any of
the Type 560-Series Oscilloscopes* except the Type 560,
565 and RM565. In the Type 567 and RM567, informa-
tion can be presented in digital form as well as the usual
crt analog form.

TRIGGERING CHARACTERISTICS

EXTERNAL TRIGGERING

AMPLITUDE RANGE is 10 mv pk-to-pk minimum, 800 mv pk-to-
pk maximum. Damaging overload occurs at 5 volts and greater.

PULSE REPETITION RATE is 10 cps to 300 Mc. Trigger cir-
cuitry counts down to maximum sampling rate of approximately
100 ke. (Rate with 3576, 50 pps to 300 Mc.)

JITTER is 50 picoseconds or 0.1% of fast ramp duration,
whichever is greater, for pulses of 50-mv amplitude, 2 nsec width
(or 10 mv, 10 nsec width) with repetition rate less than 10 Mc.
Jitter increases with less amplitude and/or pulse width, and with
repetition rates above 10 Mc.

INTERNAL TRIGGERING

Same specifications as EXTERNAL TRIGGERING, but modified
by vertical plug-in being used. When used with 3576, all speci-
fications are the same except 5X amplitude is required at
A or B vertical input.

OTHER CHARACTERISTICS

DISPLAY can be either 10 or 100 dots/cm.

CALIBRATED SWEEP RANGE is from 0.2 nsec/div to 10
psec/div in 15 calibrated steps, 1-2-5 sequence. Accuracy is
within 3%. A variable control permits continuous adjustment
uncalibrated between calibrated rates.

* For optimum operation, Type 561 Oscilloscopes below Serial Number 580
must be modified with Modification Kit Tektronix No. 040-267.
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10X MAGNIFIER extends the calibrated sweep rate to 0.02
nsec/cm.

MANUAL SCAN OR EXTERNAL ATTENUATOR, a dual-pur-
pose control, permits manual scanning of signals or control of
external sweep amplitudes.

EXTERNAL SWEEP INPUT is dc-coupled and accepts a
minimum 50-v positive going sweep for 10-cm display.

SINGLE DISPLAYS useful for photography can be initiated
by a reset button.

RECORDER SWEEP OUTPUT is 1 v/cm (through 10 kilohms),
useful for driving recorders and other devices.

SWEEP DELAY of approximately 100-nsec permits observa-
tion of a selected portion of a waveform.

NET WEIGHT is 5, pounds. Shipping weight is 9 pounds,
approx.

TYPE 3T77 SAMPLING SWEEP UNIT ........ ... $650

Each instrument includes: 1—BNC to UHF adapter, 1—BNC to GR
adapter, 2—10 nsec RG58A/U cables, 2—10X attenuators, 2—instruc-
tion manuals.

U.S. Sales Price f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




EXTREMELY COMPACT PROBES
DUAL-TRACE DISPLAYS
100K, 2 pf INPUT
LOW NOISE
RECORDER OUTPUTS

The Type 3S3 Sampling Unit is a low-noise dual-trace
amplifier. Used with a sampling time-base unit and Type
P6038 Probe, the unit can perform in one of five operat-
ing modes for a variety of single, dual-trace, and X-Y
displays. The Type 353 has two separate channels, each with
identical characteristics. The unit can be used in any of
the Type 560-Oscilloscopes* except Type 560, 565 and
RM565. In the Type 567 and RM567, information can be
presented in digital form as well as the usual crt analog
form.

OPERATING MODES include Channel A only (normal or
inverted); Channel B only (normal or inverted); Dual-Trace—
electronic switching between the traces with either
channel normal or inverted, A + B—out-
puts of Channel A and B alge-
braically added (either channel -
normal or inverted); A Vertical and
B Horiontal—Channel A produces vertical
deflection and Channel B produces horizontal de-
flection for X-Y displays (either channel normal or inverted).

CALIBRATED SENSITIVITY is 5 mv/div, 10 mv/div, 20 mv/div,
50 mv/div, and 100 mv/div; accuracy within 3%. An uncali-
brated continuous control extends the sensitivity to approxi-
mately 2 mv/div.

RISETIME AND SMOOTHING controls adjust the instru-
ment for least noise, best risetime, or a compromise between
the two while maintaining correct dot transient response. A
switch selects one of two risetimes. The smoothing control af-
fects both the noise level and dot transient response. The
smoothing control has an adjustment range that maintains
correct dot transient response and the noise level is adjusted
within this range.

At low signal repetition rates, there is one smoothing control
setting for correct dot transient response and thus no further
adjustment for noise level is available. As the signal repeti-
tion rate increases, there is an increasingly wider range of
smoothing control settings for correct dot transient response
and therefore greater adjustment range for noise level is then
available.

RISETIME (with a 50-ohm input source impedance) is 0.35
nsec with the switch set at the FAST RISETIME position and
1 nsec at the LOW NOISE position.

NOISE (with 50-input source impedance) can be adjusted
to a minimum value equal to an input signal of less than
0.5 mv peak-to-peak.

CORRECT DOT TRANSIENT RESPONSE can be achieved with

source impedances of less than 25 ohms to at least 300
ohms.

INPUT IMPEDANCE is 100 k paralleled by approx. 2 pf.

*For optimum operation, Type 561 Oscilloscopes  below Serial Number
580 must be modified with Modification Kit Tektronix No. 040-267.
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MAXIMUM INPUT SIGNAL is =+ 1.5v with Risetime con-
trol set to LOW NOISE and +3v when the control is set to
FAST RISETIME.

EXTERNAL TRIGGER is required, approximately 50 nsec
prior to signal. Minimum repetition rate is 50 cps.

RECORDER SIGNAL OUTPUT of Channel A, Channel B, or
Channel (A + B) is 1 v/div (through 10 kilohms), dc-coupled
at +10 volt level.

DC OFFSET provides a means of displaying selected por-
tions of signals having off-screen amplitudes. A control per-
mits displaying of signals riding on a dc voltage as high as
+05 v

TRACE FINDER button returns the trace to crt screen to aid
in vertical positioning when the trace is driven off the screen
by a large signal.

PROBE (Type P6038) used with the Type 353 is extremely
compact. The sampling bridge is contained in the probe head
fo obtain optimum results with the input impedance of 100 k
paralleled by 2pf. Probe can be changed from channel to
channel with only minor recalibration.

NET WEIGHT is 63/, pounds. Shipping weight is 9 pounds,
approx.

TYPE 353 AMPLIFIER UNIT
(with two Type P6038 Probes) ............ $1500

Each instrument includes: 2—instruction manuals.

REPLACEMENT P6038 PROBE (Part Number 010-15¢) ... $225

Each probe includes: Normalizer, 10X attenuator, capacitor coupler,
miscellaneous tips.

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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Each Type 262 Programmer holds eight program boards.

WITH THE TYPE 262 PROGRAMMER YOU CAN EXTERNALLY ~ All information required to program the Type 567/6RI,

PROGRAM AND SEQUENCE THE TYPE 6R1 DIGITAL UNIT
USED IN THE TYPE 567 READOUT OSCILLOSCOPE—IT
OFFERS EVEN GREATER MEASUREMENT FLEXIBILITY THAN
IS AVAILABLE THROUGH USE OF THE FRONT-PANEL CON-
TROLS OF THE TYPE 567/6R1.

8 DIFFERENT MEASUREMENT PROGRAMS PER TYPE 262
UP TO 24 PROGRAMS WITH 3 TYPE 262's
UP TO 8 PROGRAMS PER SECOND
MANUAL PUSH-BUTTON PROGRAM SELECTION
REMOTE PROGRAM SELECTION
CHANGE TEST SETUPS BY CHANGING PROGRAM BOARDS
OPTIONAL FEATURES
SELF-SYNCHRONIZING WITH EXTERNAL EQUIPMENT

0 AUTOMATIC SEQUENCING

PROGRAM ADDITIONAL TEST EQUIPMENT
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including both upper and lower test limits, is contained in the
program boards. This feature simplifies the measurement
setup and increases the flexibility of the system.

The measurement programs can be selected by front-
panel push-button, externally by contact closure to ground,
or sequentially with an automatic sequencer accessory.

In addition, an auxiliary programmer is available as a
modification. With this auxiliary programmer, the Type 262
can program external circuitry such as signal generators,
signal attenuators, power supplies. The auxiliary program
is selected concurrently with the test program.

PROGRAM BOARDS

Plug-in program boards come pre-wired, ready for pro-
gramming. Boards are programmed by soldering in appropriate
jumpers and values of resistors. This manner of program con-
nection assures maximum electrical and mechanical reliability.

Each Type 262 holds up to 8 program boards. Each board
can be programmed for a particular time or amplitude measure-
ment such as risetime, delay time, period, pulse amplitude, time
interval between percentage or voltage points on either A or B
signal waveforms of either polarity, 1st or 2nd pulse selection.
Upper and lower test limits can also be programmed on the
boards.

If a change of a measurement program is desired, the plug-in
program boards can be removed and other pre-wired programs
inserted in a matter of seconds, or the boards can be easily re-
wired.




262

MANUAL CONTROL

Front-panel push-buttons allow selection of measurements.
The sequence is determined by the operator and any program
can be held for as long a period as needed. The measurement
rate is determined by the Type éRI.

EXTERNAL SCAN

Programs can be selected externally through the control
lines available at the rear-panel connector. Selection is by con-
tact closure to ground.

AUTOMATIC SEQUENCER ACCESSORY

The Type 262 is pre-wired to facilitate the installation of an
automatic sequencer consisting of a synchronizer board and
a counter board. This accessory will automatically scan up to
8 programs per Type 262.

Front-panel switches, in conjunction with the Automatic
Sequencer, allow for interrupting the automatic sequence in
accordance with pre-established upper and lower limits. Any
combination of the upper, middle, or lower limits can be used.

The position of the boards can be interchanged to achieve
any particular sequence of measurements wanted.

The automatic sequencer can be synchronized with data
recording devices such as printers, card punches, or with
various test fixtures.

Both manual push-button control and external control are
still available when the automatic sequencer is installed.

Up to three Type 262 Programmers can be used in series
for a total of 24 different measurement programs. For auto-
matic sequencing, each individual Type 262 requires an auto-
matic sequencer accessory.

TYPE 282 PROGRAMMER
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Type 262 programming the Type RM567[6R1 in a sequence of
transistor switching measurements.
Risetime (10% to ?0%) measurement shown.

MEASUREMENT RATE

WITHOUT AUTOMATIC SEQUENCER

The measurement rate is governed by the Type 6R1 display
time of 0.1 to é seconds, and is also dependent upon the
sweep time.

WITH AUTOMATIC SEQUENCER

With the Automatic Sequencer installed, the measurement
rate can be synchronized with auxiliary equipment or can
be determined by the Type 567 and Type 262.

In a non-synchronized mode of operation, the measurement
rate is determined by the sum of the Type 6R1 display time and
the Type 262 display time. Display time of the Type 262 is
continuously variable within the range of 50 to 500 milliseconds.
In this mode, up to 8 measurements per second can be made.

In a synchronized mode of operation, the display is held,
upon completion of a measurement, until an external comple-
tion pulse is received. In the synchronized mode, up to é mea-
surements per second can be made.

AUXILIARY PROGRAMMER MODIFICATION

An auxiliary programmer is available as a modification
which can be incorporated in the Type 262 at the time of
purchase, at additional cost, or can be purchased separately.
Installation of this modification requires only a few simple
soldering operations.

The auxiliary programmer can accommodate a total of 8
auxiliary plug-in program boards.

The auxiliary program is selected simultaneously with the
selection of the regular program board.

The eight connectors from the auxiliary program boards
have parallel connections to 54 control lines available at the
rear-parel of the Type 262 for programming signal attenuators,
signal generators, trigger source switches, signal switches, power
supplies. An additional 7.5 watts of regulated dc power is also
available for use in this section.
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0] MECHANICAL FEATURES

The Type 262 mounts in a standard 19" rack and occupies
only 54" of rack height. It has slide-out tilt-lock tracks that
permit it to be pulled forward, tilted, and locked in any of five
positions for convenient programming and servicing. Cabinet
feet are included for installation when not rack-mounted.

TYPE 262 PROGRAMMER ...csvsssssnssrnens $1100

Includes: 1—cabinet feet kit, 2—instruction manuals, 1—power cord.

NECESSARY ACCESSORIES FOR BASIC OPERATION

For basic operation of the Type 262, at least one program
board is required. One of two types of interconnecting cable
is also required: (1) for connecting the Type 262 to the Type
éR1, (2) for connecting the Type 262 to another Type 262.

PROGRAM BOARD (Part No. 670-037) each .... $25
TYPE 262/6R1 CABLE (Part No. 012-081) ...... $100
TYPE 262/262 CABLE (Part No. 012-082) ...... $100

PROGRAM BOARD EXTENSION

A 56-pin rigid extension enables the program boards to
operate out of the type 262 housing for servicing convenience.

56-PIN RIGID BOARD EXTENSION (Part No. 012-078)
......................................... $20

The usefulness of the Type 567 and Type RM567 Oscillo-
scope is further augmented by a wide range of accessories
and associated instruments. Brief descriptions of some
of these are give here. For full specifications, please re-
fer to each instrument on the page listed in the index.

TYPE 109 PULSE GENERATOR

The Type 109 produces 0.25-nsec risetime pulses of either
equal or alternately different time duration. Pulse width is
0.5 to a maximum of 40 nsec at the full repetition rate of
typically 550 to 720 pulses/sec; to 300 nsec at half repetition
rate.

Pulse amplitude can be selected from three calibrated ranges
extending from 0 v through 50 v, accuracy within 3%. Polarity
can be either positive or negative.

External dc charge voltage inputs permit alternate pulses of
different amplitudes and/or polarity.

TYPE 109 PULSE GENERATOR . . .scssisssvisacs $360

AUTOMATIC SEQUENCER ACCESSORY

A sequencer, composed of a synchronizer board and a counter
board, provides for automatic scan of up to 8 programs per

Type 262.
AUTOMATIC SEQUENCER (synchronizer board and counter
board) (Part No. 040-331) . ................. $215

AUXILIARY PROGRAMMER MODIFICATION

The auxiliary accessory programmer enables the Type 262
to program accessories such as signal generators, trigger
sources, power supplies. It requires the installation of a simple
modification. The Type 262 can be ordered, at additional cost,
with this modification installed, or the modification kit can be
purchased separately, for installation by the user.

TYPE 262 MOD T99A ciccivinonnammmnnamana $1350
AUXILIARY PROGRAMMER MODIFICATION KIT (Part No.
QA0-330) o aus s smEas s s s mmn mm o ww $250

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

SAMPLING ACCESSORIES
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TYPE 110 PULSE GENERATOR AND TRIGGER TAKE-

OFF SYSTEM

The Type 110 is similar to the Type 109 plus a Trigger Take-
off and Regenerator. Approximately 98% of the input voltage
appears at the output after passing through the takeoff, and
approximately 20% of the signal voltage appears as a trigger
signal.

A regenerated trigger signal of &= 6v to == 10 v amplitude
and 220-nsec to 280-nsec duration is available. Timing delay
is nominally 20 nsec, and recovery time is 10 usec, with count-

down from about 100 Mc at a uniform repetition rate.
TYPE 110 PULSE GENERATOR ................ $650
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SAMPLING ACCESSORIES

TYPE 111 PULSE GENERATOR

The Type 111 is a high-repetition rate, fast-rise pulse generator
that provides two pulse outputs: OUTPUT PULSE—with risetime
equal to or less than 0.5 nsec for positive; slightly longer for
negative pulse. Repetition rate is continuously adjustable from
10 pps to 100 ke. Pulse duration is 2 nsec minimum to 100 nsec
maximum with an external charge line. Pulse amplitude is over
-+ 5 volts.

PRETRIGGER PULSE amplitude is 10 v, duration is 250 nsec,
and half-amplitude risetime is 4 nsec. (Approximately).

Time delay between pretrigger and output pulse is contin-

vously variable from 30 nsec to 250 nsec.
TYPE 117 PULSE GENERATOR o5 : sowis suwmss s $365
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TYPE 290 TRANSISTOR SWITCHING-TIME TESTER

The Type 290, driven by a Tektronix fast rise pulse generator
and combined with a Tektronix sampling system, provides a
transistor testing system with an over-all transient response of
less than 1 nsec. This system tests fast transistors on a short
duty-cycle basis for delay time, risetime, storage time, and fall
time.

Two continuously variable collector voltages. are available:
0-to-30 v and 0-to-100v. Base supply voltage is continuously
variable from 0 to == 10 v.

When using a single-trace oscilloscope, the input signal can
be switched to the output for observation; when using a dual-
trace oscilloscope, the input and output signal can be viewed

simultaneously.
TYPE 290 ..... e $290

TYPE CT-1 CURRENT TRANSFORMER AND P6040

PROBE

The Type CT-1 Current Transformer and Pé040 Probe, used
with the Type 567, will measure milliampere currents at fre-
quencies beyond 1 Gc. Sensitivity of the Type CT-1/P6040 is
5mv/ma into a 50-Q load. Risetime is less than 0.35 nsec, and
accuracy is = 3%.

The Type CT-1/P6040 gives true readings of current flow
while keeping loading effects to a minimum. The P6040 Probe
is used as a convenient plug-on inter-connecting cable for the

Type CT-I.
TYPE CT-1 and P6040 (Part No. 015-041) ....... $31
TYPE CT-1 only (Part No. 015-040) ............. $17

TYPE P6040 only (Part No. 010-133

TYPE 280 TRIGGER COUNTDOWN UNIT

The Type 280, used with the Type 567/3576/3T77 or Type
567/353/3T77, allows synchronization on frequencies up to 5 Ge.
The Type 280 can be used to lower the frequency of the trigger-
ing signals to within a range of 15 to 45Mc. This permits the
trigger circuit of the sampling system to lock in solidly with a
much higher input signal frequency.

Input frequency is from 30 Mc to 5 Gc; input signal range
is 50mv to 4v, peak-to-peak. Output repetition rate is con-
tinously variable from 15 to 45 Mc. Fast-rise trigger output is
150 mv with less than 0.4-nsec risetime and 1.5v with less than
4-nsec risetime.

TYPE 280 TRIGGER COUNTDOWN UNIT ... ....... $265

TYPE 291
DIODE SWITCHING TIME TESTER
POWER SUPPLY
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TYPE 291 DIODE SWITCHING-TIME TESTER
and TF-1 TEST FIXTURE

The Type 291 enables measurement of fast-switching diode
characteristics. The diode under test is magnetically held in the
TF-1 Test Fixture and ejected by push button. Ejection can be
actuated by a solenoid (not included) for automated testing.

The Type 291 provides a range of dc test currents to 100 ma—
with provision for external current supply to 500 ma and an ex-
ternal current monitor. The input pulse should be supplied from
a fast-rise generator such as the Tektronix Type 109 or 110.

The Type 291/TF-1 response is less than 0.35 nsec; diode
recovery loop impedance is 100 Q.

TYPE 291 (without test fixture) .............. $185
TYPE TF-1 TEST FIXTURE (Part No. 017-072) ...... $65




Displays Family of Curves on CRT Screen

Four to twelve characteristic curves per family.

Plots All Important Characteristics

Plate current against plate or grid voltage.
Screen current against plate or grid voltage.
Grid current against plate or grid voltage.

Positive-Bias Curves

Plots up to 8 positive-bias curves per family.
(up to 12 negative-bias curves)

Calibrated Controls

Accurate current and voltage readings directly from
the crt screen.

Wide Display Range

11 current ranges from 0.02 ma/div to 50 ma/div.
9 voltage ranges from 0.1 v/div to 50 v/div.

11 series-load resistors from 300 ohms to 1 megohm.
7 grid-step values from 0.1 v/step to 10 v/step.

The Tektronix Type 570 Characteristic-Curve Tracer
presents an accurate graphic analysis of electron-tube
characteristics under almost any conceivable operating
conditions. Circuit design can now be tailored to more
closely fit the operating characteristics of available
tubes. Tubes can be selected faster and more accurately
for circuits requiring other than average electron-tube
characteristics. Two-socket arrangement with front-panel
switching permits rapid comparisons between two tubes,
or two sections of the same tube. Rapid comparisons
can be made with preselected curves outlined on a crt
mask. Patch-cord connector system with socket-adapter
plates enables complete control of operating-condition
setup.

The Type 570 is also an excellent tool for the instruc-
tor in electronics, both in the classroom and in the
laboratory.

CATHODE-RAY-TUBE DISPLAY

Positioning—Concentric controls provide for both
vertical and horizontal positioning of the display.

Vertical Axis—Concentric controls provide for se-
lection of plate, screen, or grid current display; and se-
lection of any one of eleven current-per-division values
—0.02, 0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, and 50
ma/div. A graticule divides the screen into ten vertical
divisions. Calibration accuracy is within 3%, permitting
accurate current readings directly from the screen.
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Horizontal Axis—Either plate or grid voltage can
be displayed on the horizontal axis, and nine voltage-
per-division values are available—0.1, 0.2, 0.5, 1, 2, 5,
10, 20, and 50 v/div. Ten horizontal divisions are scrib-
ed on the graticule. Calibration accyracy is within 3%,
permitting accurate voltage readings directly from the
screen.

GRID-STEP GENERATOR

Family of Curves—A variable control is provided to
adjust the number of curves in the display. As few as
four and as many as twelve curves can be selected. A
single family can be safely displayed with the tube un-
der heavy overload conditions by means of a position on
the STEPS/FAMILY control and a push button. With the
STEPS/FAMILY control in the single-family position,
pressing the button applies the selected conditions to
the tube for only a fraction of second. Use of the SINGLE
FAMILY push button permits observation or photography
of tube characteristics under unusual conditions without
danger of damage to the tube under test.

The STEPS/SEC switch controls the switching-rate of
the step generator. A 120 or 240-steps/sec rate can be
selected. The extra 120-steps/sec position causes switch-
ing to occur at the opposite end of the characteristic
curve, for convenience when the area of interest is at
either end of the curves displayed. (When the Type 570
is used with a 50-cycle supply frequency, the step/sec
rate'will be either 100 or 200.)
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Bias voltage applied to the grid of the tube under test
is impressed in a series of steps to produce the number of
curves desired in the display. The voltage difference be-
tween steps is selected by a seven-position switch. Cali-
brated switch positions are: 0.1, 0.2, 0.5, 1, 2, 5, and
10 volts/step, accurate within 3% . Up to 150 ma peak
grid current is available. A variable control is provided
to adjust the starting point to a positive voltage, zero, or
a negative voltage. Pressing the ZERO BIAS push button
causes the display of the zero-bias curve only, to use as
a reference in adjusting the starting point. As many as
eight positive-bias curves can be included in the display.

PLATE-SWEEP GENERATOR

An eleven-position switch selects the desired series-
load resistance for the plate circuit of the tube under test.
Series-load values are: 300 ohms, 1k, 2k, 5k, 10k,
20 k, 50 k, 100 k, 200 k, 500 k, and 1 megohm. Power-
handling capacity of all load resistors is sufficient to dis-
sipate the maximum power available in the plate circuit.

The peak voltage applied to the plate through the
series-load resistance is selected by an eight-position
switch. Peak voltages are: 5, 10, 20, 50, 100, 200, 300,
and 500 volts.

OPERATING VOLTAGES

Heater voltage is available in 17 fixed steps: 1.25,
1.4, 2.0, 235, 2.5, 3.15;, 4.2, 4.7, 5.0, 6.3; 7.5, 12.5,
18.9, 25, 35, 50, and 117 volts ac. A control permits
adjusting the selected heater voltage approximately
+20% for simulating the effects of low or high line
voltage. The variable control provides sufficient spread
between steps to supply the proper heater voltage for
practically all receiving-type vacuum tubes. Maximum
power available from the heater transformer is 30 watts.

Positive dc voltage is available in five calibrated steps:
20, 50, 100, 200, and 300 volts, accurate within 3%.
The positive voltage is also continuously variable from
approximately 10 to 300 v. Up to 50 ma steady current
is supplied. An adequate reserve is available for higher
peak currents.

Negative dc voltage is available, continuously vari-
able from 0 to — 100 v. The negative dc supply is cap-
able of delivering up to 1 waltt.

ADAPTER PLATES

Eight quick-changing adapter plates are furnished
with the Type 570 — 2 with octal sockets, 2 with nine-
pin miniature sockets, 2 with seven-pin miniature sockets,
and 2 with pilot holes only. Plate receptacle holds any
two adapter plates at the same time. Small banana jacks
connect to each socket terminal thus making it possi-
ble to patch any tube element to any voltage supplied
by the instrument.

Other adapter plates are available as optional ac-
cessories.

VOLTMETER

The built-in voltmeter indicates the positive and nega-
tive operating voltages in seven ranges: 0 to 7, 14, 35,
70, 140, 350, 700 volts. The voltmeter can be switched
to show the percent of heater voltage indicated by the
heater-voltage selector switch.

OTHER FEATURES

Tube-Socket Switching—The TEST POSITION switch
in the center of the front panel is used to switch in either
of two vacuum tubes during comparison tests. It has an
OFF position for changing tubes and for establishing a
reference trace on the screen. Control-grid potential
drops to — 150 v in the off position.
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Fig. 1—Plate current plotted against plate volt-
age for one triode section of a 12AU7. Plate
load is 5 k, peak plate-supply voltage is 500 v.
Grid voltage is changed 5v between curves, from
—35 v to zero. Vertical sensitivity is 5 ma/div,
horizontal sensitivity 50 v/div. Calibrated controls
permit accurate current and voltage readings
directly from the screen.

e e
SEEE T
WaaREE TR
EEOEET TR
CERE

HEEE 2 1N
EP AP AP P
A PPN
VaZene oz

Fig. 2.—Same triode section of 12AU7 with only
20-v peak plate supply and sensitivities increased
to 0.2 ma/div vertical and 2 v/div horizontal.
Grid voltore is changed 2 v between curves,
from —14 v to zero. This is essentially a 25-times
magnification of the lower left portion of Fig. 1,
showing the operating characteristics at low plate-
supply voltage.
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Fig. 3—Screen current plotted against plate volt-
age with positive grid bias on a 6AQ5. P/
load is 300 ohms, peak plate voltage is 10
screen-grid voltage is 100 v, with grid voltage
changing 2 v/step from <4 16v to below zero.
Vertical scale is 10 ma/div, horizontal scale is 10 v/
div.




Fig. 4—Typical 12AU7 Eg-lp curves. Plate load
5 k, peak plate-supply voltage 500 v, grid volt-

age changing 5 v/step from —35v to zero,
vertical sensitivity 5 ma/div, horizontal sensitivity
5 v/div. 2 v/div.

Safety Switch—The extremely flexible operational-
setup facility of the Type 570 requires that potentially
dangerous voltages be present at the patch panel.
These voltages can be removed by a front panel switch
for safety and convenience. A jewel light indicates
when power is present at the patch panel.

Regulated Power Supply—Electronic voltage regu-
lation is used to compensate for line-voltage changes
and variations in loading. All voltages affecting calibra-
tions are fully regulated. Heater, negative-dc, and
peak-plate supplies are unregulated.

Power Requirement—I105v to 125v or 210v to
250 v, 50 to 60 cps, typically 400 watts maximum, 300
watts standby. Note: For 50 cps supply, the switching
rate will be either 100 steps/sec or 200 steps/sec.

Cathode-Ray Tube—The Tektronix crt uses 4-kv
accelerating potential. A P1 phosphor is normally
supplied.

IMluminated Graticule—The 10 x 10-division grati-
cule is edge-lighted. Illlumination of the graticule is
controlled by a front-panel knob.

Mechanical Specifications—Dimensions are 17"
high by 13%"” wide by 23" deep. Net weight is
743 pounds. Shipping weight is 94 pounds, approx.

Fig. 5—Another family of curves with positive
grid bias. Screen current is plotted against grid
voltage. Operating conditions of the 6AQS5 are
identical to Fig. 3, except horizontal sensitivity is

Fig. 6—Typical GERMANIUM DIODE curve.

vertical, with zero points at center of screen.

TYPE 570 EURVE TRAGER :ucsssssansasanmnns $1100

Each instrument includes: 2—7 pin adapter plates, 2—8 pin
adapter plates, 2—9 pin adapter plates, 2—blank adapter plates,
5—double patch cords, black 6", 5—double patch cord, red 6",
2—suppressor cords, 100 2, 6", 2—suppressor cords, 300 £, 6"
2—suppressor cords, 1 k{2, 6", 5—single patch cords, black 6",
5—single patch cords, red 6", 5—1/16-amp 3AG Fast-Blo fuses,
5—1/2-amp 3AG Fast-Blo fuses, 1—6U8 electron tube, 1—3-
conductor power cord, 1—light filter, 2—instruction manuals.

Optional Adapter Plates

Optional adapter plates with various sockets are
available.
13 Pin Nixie (Burroughs) Base (016-040) ... $12.50
5 Pin Nuvister Twelvar Base (Part No. 016-041) $10.00
7 Pin Nuvister Twelvar Base (Part No. 016-042) $10.00
12 Pin Compactron Base (Part No. 016-043) .. $12.50
9 Pin Novar Base (016-044) ... ........... $10.00

Rack Mount Adapter

A cradle mount to adapt the Type 570 Characteristic-
Curve Tracer for rack mounting is available. It con-
sists of a cradle to support the instrument in any stand-
ard 19” relay rack and a mask to fit around the regu-
lar instrument panel. Rack height requirements 17, ".

Cirder Port Mo, D80-2B1 cuwssensnnt s 5ammns 68 $45

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

ent fiexibility of the Type 570 permits accurate
evaluation of diode characteristics and detailed
examination of any part of the curve. Calibrated
scales above are 0.2 v/div horizontal, 0.5 ma/div
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In most instances the operation of the Type 175 is the same
as that of the Type 575. Where and how the Type 175 differs
from the Type 575 is shown in color.

B

CHARACTERISTIC SUMMARY
SEMI-CONDUCTOR DRIVING CAPABILITIES
BASE OR EMITTER STEP GENERATOR—

Frequency—2 or 4 times line frequency.

Number of Steps—Continuously variable from 4 to 12
steps per family of characteristic curves.

Single or Repetitive—Stops after a single family of curves
is generated, or repeatedly generates the family of
curves.

Type of Steps—Steps are increments of voltage or current
and are either positive or negative.

Voltage Increments—Selectable values from 0.01 v/step to
0.2 v/step with 2.4-ampere current capability.
(With Type 175) selectable values from 0.02 v/step to
0.5 v/step with 12-ampere current capability.

Current Increments—Selectable values from 0.001 ma/step
to 200 ma/step.

(With Type 175) selectable values from 1 ma/step to

1000 ma/step.
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Frequency—2 times line frequency.

Peak Sweep Voltage—Continuously variable from Ov to
20 v with 10-ampere current capability and from Ov
to 200 v with T-ampere current capability.

(With Type 175) continuously variable from Ov to 20 v
with 200-ampere current capability and Ov to 100 v
with 40-ampere current capability.

Polarity—Positive or negative.

VERTICAL DISPLAY
CALIBRATED SENSITIVITY—

Transistor Collector Current—0.001 ma/div to 2000 ma/
div.
(With Type 175)—0.005 amp/div to 20 amp/div.

Transistor Base or Emitter Current—0.001 ma/div to 200
ma/div.
(With Type 175)—Not available.

Transistor Base or Emitter Voltage—0.01 v/div to 0.5 v/
div.
(With Type 175)—Not available.

Base or Emitter Source Voltage—0.01 v/div to 0.2 v/div.
(With Type 175)—Not available.




HORIZONTAL DISPLAY
CALIBRATED SENSITIVITY—

Transistor Collector Voltage—0.01 v/div to 20 v/div.
(With Type 175)—0.1 v/div to 10 v/div.

Transistor Base or Emitter Current—0.001 ma/div to 200
ma/div.
(With Type 175)—Not available.

Transistor Base or Emitter Voltage—0.01 v/div to 0.5 v/
div.
(With Type 175)—0.1 v/div to 2 v/div.

Base or Emitter Source Voltage—0.01 v/div to 0.2 v/div.
(With Type 175)—Not available.

CRT
DISPLAY AREA—10 x 10 cm.

ACCELERATING VOLTAGE—A4 kv.

OTHER CHARACTERISTICS
COMPARISON SWITCH—Switch allows switching between
two semi-conductors for comparison.

POWER REQUIREMENTS—105 to 125v or 210 to 250,
50 to 60 cps, 410 watts max.
(For Type 175)—105 to 125v, 50 to 60 cps, 1100

watts max.
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The Type 575 Transistor-Curve Tracer displays the dynam-
ic characteristic curves of both NPN and PNP transistors on
the screen of a 5-inch cathode-ray tube. Several different
transistor characteristic curves may be displayed, including
the collector family in the common-base and common-emitter
configuration. In addition to the transistor characteristic
curves, the Type 575 is used to display dynamic charac-
teristics of a wide range of semi-conductor devices.

Transistors under test are inserted into either a common-base
or common-emitter test circuit. The transistor collector has a
sweep voltage applied to it while a step voltage is applied
to either the base or emitter (whichever is ungrounded). Volt-
age, for the collector, sweeps between zero and a selectable
value and is generated by the Collector Sweep Generator. The
Base or Emitter Step Generator applies steps to the base or
emitter that start at zero and build up to a value determined
by the number of steps and value of each step as selected with
front-panel controls. Each sequence of steps, from zero to the
maximum attained value, in conjunction with the sweep voltage
on the collector produces one family of characteristic curves.

Signals used for vertical and horizontal deflection on the crt
are either current or voltage values selected from various points
in the transistor test circuit. Thus, a selected vertical signal can
be plotted against a selected horizontal signal to trace the
desired semi-conductor characteristic curve. Selection of the
deflection signal source is accomplished with front panel con-
trols. Vertical deflection signal sources include; transistor collec-
tor current, transistor base or emitter current, transistor base
or emitter voltage, and source voltage for the base or emitter.
Horizontal deflection signal sources include; transistor collector
voltage, transistor base or emitter current, transistor base or
emitter voltage, and source voltage for the base or emitter.

The Type 175 Transistor-Curve Tracer High-Current
Adapter enables the Type 575 to plot and display charac-
teristic curves of high-current semi-conductors. Basically the
Type 175 contains a high-current Collector Sweep Genera-
tor, a high-current Base or Emitter Step Generator and high-
current test circuits that are used in place of those in the
Type 575. The 175 also contains the necessary circuits to
convert these high currents into deflection signals suitable
for display on the Type 575 crt. There is one source for
the vertical deflection signal; the transistor collector current.
There are two sources for the horizontal deflection signal;
transistor collector voltage and transistor base or emitter
voltage.

TYPE 575 MOUNTING

The Type 575 can be secured atop the Type 175 with two
hinge bolts. A brace attached to the top rear of the Type 175
allows the Type 575 to be raised for more convenient viewing.
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BASE OR EMITTER STEP GENERATOR

The Step Generator develops families of steps to drive the
base or emitter (whichever is ungrounded) of the transistor under
test. These families of steps are used to generate either repeti-
tive or single-family (as selected) characteristic curves for dis-
play. The steps in a family are adjustable in number from 4 to
12 and move in a positive or negative direction depending on
the polarity switch setting. Step repetition rate is selectable
as either 120 steps/sec or 240 steps/sec (values equal to 2X or
4X the line frequency). A control is available to set, to zero,
the starting point of families of steps.

Each step in a family of steps has a rise that is selected
as either a value of current or a value of voltage. The value
of each step rise in current ranges from 0.001 ma/step to 2C0
ma/step and is selected from 17 values that are in a 1-2-5
sequence. The value of each step rise in voltage is from 0.01
v/step to 0.2 v/step and is selected from 5 values that are in
a 1-2-5 sequence. Also a switch is provided for grounding the
transistor input to give a zero drive-voltage reference check,
and opening the transistor input to give a zero drive-current
reference check.

The driving resistance of the step generator is selected from
24 valves that range from 1 ohm to 22 kilohms. Any other
value can be added externally.

The Type 175 Step Generator output is basically the same as
that of the Type 575. However, the current steps are selected
from 10 values ranging from 1 ma/step to 1000 ma/step and the
voltage steps are selected from 5 values ranging from 0.5
v/step to 10 v/step. In addition, the driving resistance is se-
lected from 11 values ranging from 0.5 ohm to 1 kilohm. Any
other resistance value can be added externally.

COLLECTOR SWEEP GENERATOR

The Collector Sweep Generator provides the sweep voltages
that drive the collector of the transistor under test. These volt-
ages sweep between zero and a peak value selected with a
front-panel control. The peak voltage is either positive or
negative depending on the setting of the polarity switch to
allow the collector voltages to sweep between zero and posi-
tive peak values or zero and negative peak values. The repeti-
fion rate of the sweeps is 2 times the line frequency; thus the
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PNP TRANSISTOR

Collector current vs collector voltage with base
grounded and constant-current emitter steps. Col-
lector sweep is O to 120 v through a 5 k load re-
sistor, emitter current 1 ma/step. Vertical deflec-
tion is 1 ma/div, horizontal deflection 10 v/div.
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PNP TRANSISTOR

Collector current vs collector voltage with base
grounded and constant-current emitter steps. Col-
lector sweep is 0 to 1.5 v, emitter current 200
ma/step. Vertical deflection is 200 ma/div, hori-
zontal deflection 0.1 v/div.

collector voltage sweeps between zero and the peak value
at least once for each step applied to the transistor base or
emitter.

The peak sweep voltage is continuously adjustable from
zero to 20 v with 10-ampere capability or from zero to 200 v
with 1-ampere current capability.

The collector current limiting resistance is selected from 16
values ranging from 1T ohm to 100 kilohms. Any other desired
value can be added externally.

The Type 175 Collector Sweep Generator output is basically
the same as that of the Type 575. However, the peak sweep
voltage is continuously adjustable from zero to 20v with 200-
ampere capability of from zero to 100 v with 40-ampere capa-
bility. Also, in the 0-100 v range a 300-ohm collector current-
limiting resistor can be switched in. Any other desired resist-
ance can be added externally.

VERTICAL-DEFLECTION SYSTEM

Signals used for vertical deflection are selected from various
points in the transistor test circuit. Each point has several
selectable deflection sensitivities available.

CALIBRATED SENSITIVITY—

Transistor Collector Current—0.01 ma/div to 1000 ma/div
in 16 steps, 1-2-5 sequence. Pushbuttons are provided for
multiplying each step by 2 or 0.1 thus extending the sensitivity
from 0.001 ma/div to 2000 ma/div.

(With Type 175/—0.005 amp/div to 20 amp/div in 12 steps,
1-2-5 sequence.

Transistor Base or Emitter Current—0.001 ma/div to 200
ma/div in 17 steps, 1-2-5 sequence.
(With Type 175)—Not available.

Transistor Base or Emitter Voltage—0.01 v/div to 0.5 v/div
in 6 steps, 1-2-5 sequence.
(With Type 175 —Not available.

Base or Emitter Source Voltage—0.01 v/div to 0.2 v/div in
5 steps, 1-2-5- sequence.
(With Type 175)—Not available.
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NPN TRANSISTOR

Collector current vs collector voltage
with constant-voltage base steps. Col-
lector sweep is O to 2v, base voltage
0.02 v/step, vertical deflection is 5 ma/
div, horizontal deflection 0.2 v/div.
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HORIZONTAL-DEFLECTION SYSTEM

Signals used for horizontal deflection are selected from
various points in the transistor test circuit. Each point has
several selectable deflection sensitivities available.

CALIBRATED SENSITIVITY—

Transistor Collector Voltage—0.01 v/div to 20v/div in 11
steps, 1-2-5 sequence.
(With Type 175)—0.1 v/div to 10v/div in 7 steps, 1-2-5
sequence.

Transistor Base or Emitter Current—0.001 ma/div to 200
ma/div in 17 steps, 1-2-5 sequence.

(With Type 175}—Not available.

Transistor Base or Emitter Voltage—0.01 v/div to 0.5v/div
in é steps, 1-2-5 sequence.
(With Type 175—0.1v/div to 2v/div in 5 steps, 1-2-5
sequence.

Base or Emitter Source Voltage—0.01 v/div to 02 v/div in
5 steps, 1-2-5 sequence.
(With Type 175—Not available.

PNP TRANSISTOR

Collector current vs collector voltage
with constant-current base steps. Col-
lector sweep is 0 to 5 v with a 0.25-
ohm load, base current is 50 ma/sctep.
Vertical deflection is 1000 ma/div, hori-
zontal deflection 0.5 v/div.

Base
constant-current

div, horizontal

current.

L/

NPN TRANSISTOR

Base voltage vs collector voltage with
constant-current base steps. Collector
sweep is O to 1v, base current 0.1 ma/
step. VYertical deflection is 0.05 v/div
base voltage, horizontal deflection 0.1
v/div collector voltage.
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NPN TRANSISTOR

current vs base voltage with

base

sweep is O to 1 v, base current 0.1
ma/step. Vertical deflection is 0.1 ma/
deflection 0.05 v/div.
Dots represent equal increments of base
Dynamic base impedance can be
determined from this display.

NPN TRANSISTOR

Collector current vs collector voltage
with constant-current base steps.
tor sweep is O to 2 v, base current 0.01
ma/step. Vertical deflection is 0.5 ma/
div, horizontal deflection 0.2 v/div.
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OTHER CHARACTERISTICS

TRANSISTOR TEST PANEL—The transistor test panel has
provisions for two transistors at the same time. Two sockets
accept low-power transistors with short leads and three binding
posts along side the sockets accept other transistor and semi-
conductors. One switch will change the sockets from the com-
mon-emitter to the common-base test circuit configuration.
A second switch allows two transistors inserted into the test
circuit to be rapidly compared by switching the test conditions
from one to the other.

The Type 175 Transistor Test Panel is basically the same
as that of the Type 575. Special connectors and cables are
provided for high-current applications and for eliminating mea-
surement errors due to voltage drops in high-current carrying
leads.

CATHODE-RAY TUBE—The crt used has an accelerating
voltage of 4kv and is supplied with a P1 phosphor unless
another phosphor is requested.
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NPN TRANSISTOR

Collector current vs base current with
constant-current base steps. Collector
sweep is 0 to 1.5 v, base current 0.1
ma/step. Vertical deflection is 5 ma/
div collector current, horizontal deflec-
tion 0.1 ma/div base current. Incre-
mental and dc current gain can be de-
termined from this display.

steps.  Collector

NPN TRANSISTOR

Collector current vs base voltage with
constant-voltage base steps. Collector
sweep is 0 to 1.5 v, base voltage 0.05
v/step with a 1-ohm source impedance.
Vertical deflection is 0.5 ma/div, hori-
zontal deflection 0.05 v/div.

Collec-
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ILLUMINATED GRATICULE—The edge-lighted graticule is
marked in 10 by 10 divisions, with centerlines marked every
one-fifth of a division. lllumination is controlled by a front-
panel knob.

REGULATED POWER SUPPLY—Electronic voltage regulation
is used to compensate for line-voltage changes and for varia-
tions in loading. All voltages affecting calibrations are fully
regulated.

POWER REQUIREMENT—105 to 125 v or 210 to 250 v, 50 to
60 cps, typically 410 watts maximum, 220 watts standby.
Type 175—105 to 125v, 50 to 60 cps, 1100 watts max.

MECHANICAL—Dimensions are 167" high by 134" wide
by 23%" deep. Net weight is 66 pounds. Shipping weight is
85 pounds, approx. Type 175—Dimensions are 121/, ”high by
157," wide by 23%" deep. Net weight is 93 pounds. Shipping
weight is 118 pounds, approx.

TYPE 575 TRANSISTOR CURVE-TRACER ........ $1075

Each instrument includes: 1—light filter, 2—2N1381 test transistors,
2—Ilong-lead transistor receptacles, 2—short-lead transistor receptacles,
1—3-conductor power cord, 2—instruction manuals.

TYPE 175 HIGH CURRENT ADAPFER . ... ¢ .. 0., $1475

Each instrument includes: 1—6" 3-conductor power cord, 1—20"
3-conductor power cord, 2—red high current test cables, 2—black
test leads, 2—red test leads, 2—blue test leads, 1—interconnecting
cable (to Type 575), 1—modification kit (for Type 575), 2—instruction

manuals.

INCREASED COLLECTOR VOLTAGE

Although similar to the Type 575 Transistor Curve-Tracer,
a special model, Type 575 MOD 122C, provides much higher
diode breakdown test voltage (variable from zero to 1500 volts,
maximum short circuit current of 1 milliampere) and also much
higher Collector Supply (up to 400 volts, at 0.5 ampere).

TYPE 573 MOD 122C .. onwessesasss inmpes ns $1325

Each instrument includes: 1—light filter, 2—2N1381 test transistors,
2—long-lead transistor receptacles, 2—short-lead transistor receptacles,
1—3-conductor power cord, 2—instruction manuals.

TYRE 175 MOD 167C

Modified Type 175 operates from 210v to 250 v, 50 to 60 cps.
TYPE 175 MOD 167C HIGH CURRENT ADAPTER .. $1475

Each instrument includes: 1—é’ 3-conductor power cord, 1—20"
3-conductor power cord, 2—red high current test cables, 2—black
test leads, 2—red test leads, 2—blue test leads, 1—interconnecting
cable (to Type 575), 1—modification kit (for Type 575), 2—instruction
manuals.
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~ Collector current vs. collector 'voltag’e
(emphasm on saturuhon resistance). Verti-
cal deflection is 10 amp/div, horizontal
~deflection is 0.2 v/div. Base drive is 500

mcl/sfep (top curve is 2 5 amp). ~ ma/step.

‘base voltage (col-

Collector current vs. Itac
is 4.2v).

lector sweep voltage . .
deflection is 10 amp/div, horizontal de-
flection is 0.1 v/div.

RACK MOUNT ADAPTER

A cradle mount to adapt the Type 575 Transistor-Curve
tracer for rack mounting is available. It consists of a cradle
to support the instrument in any standard 19" relay rack and
a mask to fit around the regular instrument panel. Tektronix
blue vinyl finish. Rack height requirements 171/,".

Order Parts Mo, D40-2B1 ; : oo s 6miiscsemmenns $45

TYPE 575 TEST BOARDS

TEKTRONIX, ING.
pi3-

The following optional accessories are available for the
Type 575.

Diode Test Jig—This test board is used to hold axial-lead
diodes for testing.

DIODE TEST JIG {Q13-072) « s« cowmsnsimmas oo $3.50

Adapter Box—This accessory allows you to make your own
test board by mounting a desired semi-conductor socket on the
adapter box.

ADAPTER BOX (013-073) .................. $3.00
Power Transistor Jig—This is a test socket for power transistors
with hook leads. .

POWER TRANSISTOR JIG (013-074) $5.00

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

- CHARACTERISTIC CURVE _tils;P_LAYS WITH TYPE 175

Collector current collector voifage
Vertical deflection is !0 amp/div, horizontal
~deflection is 1.0 v/div. Base drive is 500

' ma/step (top curve is 2.5 ump)

Vertical

Base drive is 500
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All information in color describes the additional capabilities
of the Type 585A and RM585A.

TUNNEL DIODE TRIGGERING TO BEYOND 150 MC
SYNCHRONIZATION TO 250 MC

CALIBRATED SWEEP DELAY

SINGLE-SWEEP PHOTOGRAPHY AT 10 NSEC/CM

3 FAST-RISE VERTICAL PLUG-IN UNITS

15 OTHER VERTICAL PLUG-IN UNITS (with adapter)
SMALL BRIGHT CRT SPOT

Dual-trace dc-to-85 Mc (approx. 3-db down) displays at
100 mv/cm or dc-to-80 Mc (approx. 3-db down) displays at
10 mv/cm are now available with the Type 82 Dual-Trace
Plug-In Unit. Other single-channel 80-Series Plug-In Units
are designed to utilize the wide passband and fast-rise
characteristics of the Type 581A, 585A, and RM585A Oscil-
loscopes.

The Type 585A and RM585A incorporate all the features
of the Type 581A, but have an additional time base and the
capability of calibrated sweep delay.

TYPE RM 585A OSCILLOSCOPE

HORIZTONTAL B!SPU;{
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CHARACTERISTIC SUMMARY
VERTICAL

Vertical deflection characteristics are extremely flexible through
use of a wide selection of plug-in units.

HORIZONTAL

CALIBRATED SWEEP RANGE—Time Base A: 0.05 usec/cm
to 2 sec/cm; Time Base B (Type 585A and RM585A
only): 2 usec/cm to 1 sec/cm.

SWEEP MAGNIFIER—5X, extends Time Base A sweep range
to 0.01 usec/cm.

CALIBRATED SWEEP DELAY—2 psec to 10 sec, continuously
variable.

TRIGGER REQUIREMENTS—
Internal: 2-mm deflection, ac coupled.

External: 0.2 v to ®=15v, ac or dc coupled.

EXTERNAL INPUT—O0.2 v/cm to 15v/ecm; dc to 350 kc;
1 megohm, approx. 47 pf.

CRT
DISPLAY AREA—4 x 10 cm.
ACCELERATING VOLTAGE—I10 kv.




581A
585A (MOBOA

OTHER CHARACTERISTICS
AMPLITUDE CALIBRATOR—O0.2 mv to 100v, 1-kc square

wave,

POWER REQUIREMENT—I105 to 125v or 210 to 250v,
560 watts maximum for Type 581A, 630 watts maximum
for Type 585A.

TYPE 80-SERIES VERTICAL PLUG-IN UNITS

Frequency specifications are at approximately 3-db down

HIGH GAIN DUAL TRACE—
TYPE 82 DUAL-TRACE UNIT—DC to 80 Mc at 10 mv/ecm, DC
fo 85Mc at 100 mv/cm. Risetime at 100 mv/cm is nominally 4
nsec, always less than 4.2 nsec. Risetime at 10 mv/cm is
nominally 4.3 nsec, always less than 4.5 nsec.

HIGH GAIN SINGLE TRACE—
TYPE 86 PLUG-IN UNIT—DC to 80 Mc at 10 mv/cm, DC to
85Mc at 100 mv/cm. Risetime at 100 mv/cm is nominally 4
nsec, always less than 4.2 nsec. Risetime at 10 mv/cm is
nominally 4.3 nsec, always less than 4.5 nsec.

WIDE PASSBAND—
TYPE 80 PLUG-IN UNIT/P80 PROBE—DC to 95Mc at 0.1

v/em.

SWEEP DELAY APPLICATIONS

In addition to the usual applications of the dc-to-95
Mc Type 581A Oscilloscope, the calibrated sweep delay of
the Type 585A and RM585A Oscilloscpes enables the user

to:

1. Make accurate incremental measurements along a
complex waveform.

2. Display separate channels of a PTM system, with
effects of time jitter removed, determining pulse
amplitude and shape under modulation conditions.

3. Measure pulse-to-pulse intervals and amount of jitter
on computer signals or any train of pulses.

4. Determine accurate time-difference measure-
ments between amplifier input and output pulses.

5. Select any individual line of a television composite
signal.

6. Show time displacement, wave shape, and amplitude
of individual channels in a telemetering system.

7. Utilize effective calibrated sweep magnification up to
the highest practical limit. Actual magnification is the
ratio of Time Base A sweep speed to Time Base B
sweep speed.

VERTICAL-DEFLECTION SYSTEM

DC-COUPLED MAIN AMPLIFIER consists of a two-stage
distributed amplifier, a balanced, fixed delay line, and a twin-
pentode output stage.

BALANCED DELAY NETWORK permits observation of the
leading edge of the waveform that triggers the sweep.

RISETIME and PASSBAND depend on the plug-in unit and
probe used with the oscilloscope.

e Rlsetime
ith 'nomma!iy ool
o less thcm_.___v

L PQSSband

qpprox

TYPe W or 86 Plug FBr

Unit at 10 mv/cm 4‘.’3.nsé_c_._ _ 4.5 'n's:e_c'-_f -_"80_-Mc_-:q-
Type 82 or 86 Plug-In -

Unit at 100 mv/cm | 40 nsec: | 42 nsec 85 Mc
Type 80 Phugln Uit | = L o ;
with P80 Probe at 0.1 v/cm | 3.7 nsec | 3.9 nsec 95 Mc .

Risetime of the Oscilloscope, Type 82 or 86 Plug-ln Umf, and
supplied probe, at an overall sensitivity of 0.1 v/cm, is approx.
4.5 nsec.

TYPE 81 ADAPTER equips the oscilloscope to accept any
Tektronix Letter-Series Plug-In Unit. Applications include sam-
pling . . . transistor-risetime test . . . semiconductor-diode
recovery-time studies . . . strain gage and other transducer
measurements . . . differential-comparator displays . . . opera-
tional amplifier functions . . . multi-trace work . . . as well as
many other general-purpose laboratory measurements.

HORIZONTAL-DEFLECTION SYSTEM

TIME BASE A SWEEP RANGE from 50 nsec/cm to 2 sec/cm
is in 24 calibrated steps with 1-2-5 sequence. Accuracy is
typically within 2%, and in all cases within 3% of panel read-
ing. Sweep speed is continuously variable uncalibrated from £
50 nsec/cm to over 5 sec/cm.

TIME BASE B SWEEP RANGE from 2 usec/cm to 1 sec/cm
is in 18 calibrated steps with 1-2-5 sequence. Accuracy is
typically within 1%, and in all cases within 3% of panel read-
ing. A control for varying the sweep length from 4 to 10 cm
permits Time Base B to be used as a repetition-rate generator
from 0.1 cps to 40 kc.

5 DISPLAY MODES include Time Base A normal, Time Base B
normal, Time Base A single sweep, Time Base A delayed by
Time Base B, and Time Base B with trace brightening during the
period that Time Base A runs.

5X SWEEP MAGNIFIER expands the center 2-cm portion of
the normal display to fill 10 cm and operates on all ranges
for both time bases. It can be used to extend the calibrated
sweep time of Time Base A to 10 nsec/cm, and Time Base B to
0.4 psec/cm. Any one-fifth of the magnified sweep can be dis-
played. Accuracy of the displayed portion of the magnified
sweep is within 59 of the figured sweep rate.

SINGLE SWEEP OPERATION facilitates photographic re-
cording of waveforms. The time base can be made to run
immediately when the RESET button is pressed, or can be made
to wait after the button is pressed until a proper frlgger signal
occurs. The READY light indicates when the sweep is armed to
fire on the next received trigger. Using a Tektronix C-19
Camera and Polaroid Type 410 film, 4-cm single transients at
10 nsec/cm sweep speed can be recorded in their entirety.

EXTERNAL HORIZONTAL INPUT provides for horizontal
beam deflection with an external source. Horizontal sensitivity
is continuously variable from 0.2 v/cm to over 15v/cm. Pass-
band is dc to 350 kc or better at maximum gain. Input im-
pedance is 1 megohm paralleled by approximately 47 pf.
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TRIGGER

TRIGGER LEVEL adjusts to allow sweep triggering at any
selected point on either the rising or falling portion of the wave-
form, and up to == 15v (external) in amplitude.

TRIGGER STABILITY can be locked at an optimum triggering
point to eliminate further adjustment.

TRIGGER SOURCE can be internal, external, or line. Internal
sources are ac coupled; external sources can be ac or dc

coupled.

HIGH-FREQUENCY SYNC provides steady displays of
signals from 5 Mc to 250 Mc, with a fraction of a cm of display-
ed amplitude. This mode operates from internal and external
sources on the Type 581A, and Time Base A of the Type 585A
and RM585A.

LOW-FREQUENCY REJECT operates above 15 kc to prevent
low-frequency components, such as 60-cycle hum, from in-

terfering with stable triggering. This mode also allows bright
trace displays when a multiple-channel plug-in unit is operated
in its alternate mode.

TRIGGER REQUIREMENTS for Type 581A and Time Base A
of the Type 585A and RM585A are as follows:

15¢cps to 15k

15kc to  5Mc|2mm | 2mm
100 Mc ro.t_sone [3cm |[3em |4

150 Mc to 250Mc | — | — | 4mm

TRIGGER REQUIREMENTS for Time Base B of Type 585A
and RM585A are as foilows '

. INTERNAL EXTER_N_AL

FREQUENCY i AC |ACIEREI] = ACIDC
15 cps—15 ke 4 mm — 0.2 v pk-pk
15 ke—1 Mc 4 mm 4 mm 0.5v pk-pk
1 Mc—5 Mc Tcm Tcm 1.5v pk-pk

3 0

FREQUENCY RESPONSE IN DB
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SWEEP DELAY

Waveforms above are brightened portions (expanded) of wave-
forms below. Waveforms above are displayed in the ‘A’ DEL'D
BY ‘B’ mode. Waveforms below are displayed in the ‘B' IN-
TENSIFIED BY ‘A’ mode.

SWEEP DELAY
CALIBRATED DELAY RANGE from 2 usec to 10 seconds can

be used to delay the start of any Time Base A sweep. Time

Base B provides accurate time delay and Time Base A presents

normal sweep at the end of the delay period. Accurocy of the

15 calibrated delay steps from 2 usec to 0.1 sec is within 1%
of the indicated delay. Accuracy of the 3 remaining calibrated
steps from 0.2 sec to 1 sec is within 3% of the indicated delay.
A 10-turn precision potentiometer permits calibrated delay-time
adjustments to any value from 2 usec to 10 seconds. Incremental
accuracy of this control is within 0.2% of the indicated setting.

TRIGGERED OPERATION holds off the start of the delayed
‘sweep until the arrival of the first trigger signal followmg the

selected delay time. Because the delayed sweep is ac’rually

triggered by the signal under observation, the display is com-
pletely jitter free. A steady display is thus provnded for time-

modulated pulses and s;gnctls with inherent |!tfer

CONVENT]ONAL OPERATION holds off the stort of the de-

layed sweep for the precise amount of the selected delay time.

Any time-modulation or jitter on the signal will be magnlfled in
proportion to the amount af sweep expanswn. . :

The time jitter in the delcyed .mgger or delayed SWeep WI|| |

not exceed one part in 20,000 of the maximum available delay

interval (where thls lntervcl is 10 times the Tlme/Cm or De!ay- :
Time seﬂlng] :

- SWEEP MAGNIFICATION is reudlly accompllshed when
Time Base A is operated at a faster rate than Time Base B. For
example, if TIME BASE A is operating at 1 usec/cm and TIME

BASE B is'ope:rating at 50 p__se_c/_:cm, the magnification is 50 times_e |

TRACE BRIGHTENING indicates the exact portion appearing
on the magnified display, and shows the point-in-time rela-

tionship of the magnified display to the original display.




CRT AND DISPLAY FEATURES

TEKTRONIX 5" CRT is a metalized, lumped constant travel-
ing wave tube incorporating a helical post accelerating anode
and achieving a small, bright crt spot. Accelerating potential
is 10 kv. A P31 phosphor is normally supplied.

BEAM POSITION INDICATORS light to show the direction
of the beam when it is not on the screen.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is 4 by
10 cm. Vertical and horizontal centerlines are further marked
in 2-mm divisions.

UNBLANKING WAVEFORM is dc coupled to the crt grid.
This assures uniform beam intensity for all sweep speeds and
repetition rates at any setting of the intensity control.

PHASE COMPARISON

Dual-trace display of 100 Mc sine waves at 10 nsec/cm. Phase
difference is approximately 55 degrees. Phase comparison
and similar measurements are possible with the stable high-
frequency triggering system of the Type 581A and 585A.

TIME COINCIDENCE

Dual-trace display of input and output pulses of a transistor
amplifier at 10 nsec/cm. Lower trace delayed 1 nsec by the
amplifier under observation. Note time resolution. The Type
581A or 585A Oscilloscope—with 82 Unit—can display time
coincidence between input channels with no measurable dif-
ference at 10 nsec/cm

SINGLE-SHOT AT 10 nsec/cm

For recording fast transients, the Single-Sweep feature facili-
tates photographic recording of most one-shot phenomena.

OTHER CHARACTERISTICS i

AMPLITUDE CALIBRATOR provides 18 square-wave voltages
at the front panel. Peak-to-peak amplitudes from 0.2 mv/cm
to 100v are in 1-2-5 sequence and accurate within 3%.
Square-wave frequency is aproximately 1 ke.

OUTPUT WAVEFORMS available at the front panel via
cathode followers are a positive gate of approximately 20 v,
and a positive-going sawtooth of approximately 150 v.

DELAYED TRIGGER used to start the delayed sweep is
available at the front panel. This can be used to trigger
external equipment at any delay from 0.05 usec to 10 sec. When
used with the delayed sweep, the resulting waveform can be
observed. Amplitude is approximately +5 volts. A positive
gate of the same duration as B sweep (approximately 20 volts)
is also available at the front panel.

ELECTRONICALLY-REGULATED DC SUPPLIES insure stable
operation between 105 and 125v, or 210 and 250v. Heaters
in the vertical plug-in unit and in the oscilloscope vertical
amplifier are regulated for stable operation and long life.

POWER REQUIREMENT is 105 to 125v or 210 to 250v,
50 to 60 cps. Maximum power consumption is 560 watts for the
Type 581A, and 630 watts for the Type 585A and RMS585A.

CABINET MODEL dimensions are 167" high by 13"
wide by 237" deep. Type 581A net weight is 71 pounds.
Shipping weight is 80 pounds, approx. Type 585A net weight
74 pounds. Shipping weight is 84 pounds, approx.

wide by 22%,” deep. Type RM585A net weight is 81 pounds.

—
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RACK-MOUNT MODEL dimensions are 14” high by 19 {

Shipping weight is 110 pounds, approx.

TYPE 581A, without plug-in units . ............. $1425
Each instrument includes: 2—binding-post adapters, 1—test lead,
1—light filter, 1—3-conductor power cord, 2—instruction manuals.

TYPE 585A, without plug-inunits . ............. $1725
Each instrument includes: 2—binding-post adapters, 1—test lead,
1—light filter, 1—3-conductor power cord, 2—instruction manuals.

TYPE RM585A, without plug-in units .. .......... $1825
Each instrument includes: 2—binding-post adapters, 1—test lead,
1—light filter, 1—3-conductor power cord, 1—set mounting hardware,

2—instruction manuals.

MAINTENANCE AIDS

6" PLUG-IN EXTENSION allows a Type 80, 82, 84, or 86
Plug-In Unit to be serviced while partially removed from the
oscilloscope.

Order Part Number 013-055 ... .o, $14.50

FREQUENCY DOUBLER, for timing the fast sweep of the
Type 580-Series Oscilloscopes, converts the 50-Mc output of a
Type 180A Time Mark Generator to 100 Mc.

Order Part Number 015-013 ... $29.50

RACK-MOUNT ADAPTER

A cradle mount adapts the Type 581A or Type 585A Oscillo-
scope for rack mounting. It consists of a cradle to support the
instrument in any standard 19" relay rack, and a mask to fit {

around the regular instrument panel. Finish is blue vinyl. Rack
height requirement is 17,".
Order Part Number 040-281 ...........c.couvuuu... $45.00

" ‘b’.‘.




The TU-5 tunnel-diode pulser generates a fast-rise, flat-
top square wave designed to aid in adjustment of transient
response of the Tektronix 80-Series Plug-In Units. It can
also be used with letter series and sampling plug-in units.
When used with letter-series plug-in units the pulser is suf-
ficiently fast to show the risetime of the oscilloscope and
plug-in unit. The oscilloscope calibrator output provides
the proper input to the pulser.

A bias adjustment on the pulser provides for changes in
tunnel-diode characteristics due to temperature variations,
tolerance, or other variables,

RISETIME—Iess than or equal to 1.5nsec into 50 ohms.

AMPLITUDE—at least 200 mv with 50-ohm termination, 20
mv with 10X attenuator and 50-ohm termination.

PULSE WIDTH—about 0.5 msec, dependent on oscilloscope
calibrator output, (oscilloscope calibrator is 1 kc).

OUTPUT IMPEDANCE—50 ohms (25 ohms when used with
50 ohm termination).

R
- D .“

Fast-rise square wave from TU-5 Pulser with Type 86 Plug-In
Unit and Type 585 Oscilloscope—50 nsec/cm sweep speed,
taken with Tektronix Type C-12 Camera.

S 3
s N
INPUT
@0
e )
TERMINATION 100V
CALIBRATOR
g" OUTPUT
ATTENUATOR TU-5

Fast-rise square wave from oscilloscope calibrator output—
with TU-5 Pulser and optional accessories.

281A

RM33DA

289A

SOURCE VOLTAGE—I00 volt square wave (10 ma) from
the oscilloscope calibrator output.

REPETITION RATE—same as source voltage (1 kc from
oscilloscope calibrator output).

BNC CONNECTORS—for input and output.
TU-5 PULSER (part no. 015-038) .................... $25.00

TU-5 PULSER with accessories (part no. 015-043) .... $46.50

Includes one each: 50-ohm 10X BNC attenvator, 50-ohm BNC
termination, BNC cable, UHF to BNC adapter.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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FEKTRONIX

DC-to-95 Mc passband is provided for Type 580-Series
Oscilloscopes with the Type 80 Vertical Plug-In Unit and
the cathode-anode follower P80 Probe.

The probe can be connected to the signal source using one
of the three tips supplied. However, the probe tips and the
probe ground lead form a resonant circuit which may produce
ringing when excited by fast-rising pulses. Special adapters
are available which allow direct connection of the probe nose
to Type N, UHF, and BNC connectors. For fast-rising pulses one
of these adapters should be used.

Five attenuator heads are supplied with the Type P80 probe.
These heads produce vertical deflection factors of 0.2, 0.5, 1,
2, and 5 volts per centimeter. In addition, the heads increase
the input resistance of the probe, decrease the input capac-
itance, and lessen the possibility that the probe will ring.

When used with a Type 581A or Type 585A, the following
specifications apply: passband dc to approximately 95 Mc. ..
risetime better than 3.9 nsec, 10% to 90%, nominally 3.7 nsec. ..
sensitivity of 0.1 v/cm.. .input characteristics of 10 pf, 100 kilohms
with no attenuation—3.7 pf, 5 megohms with 50X attenuation.

The P80 PROBE has impact styrene covering for the shielded
components and attached 42" standard cable with 9-pin con-
nector. Dimensions are 5” long (without tip) by 14" by 13/".
The P80 Probe weighs 10 ounces. The Type 80 Plug-In Unit
weighs 21/, pounds. Type 80/P80 shipping weight is 7 pounds,
approx.

TYPE 80 PLUG-IN UNIT/P80 PROBE
Type 80/P80 includes: 5—attenuator heads (2X, 5X,

............. $250
10X, 20X, 50X),

2—hook tips, 2—straight tips, 1—ground lead, T—clip assembly, 1—
high-frequency ground clip, 2—instruction manuals.
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Input Characteristics of Type P80 Probe and Attenuators

Resistive component of input impedance is shown by broken lines for Type

P80 alone (X1) and various attenuator heads (X2 through X100).

Capacitive

reactances for Type P80 alone and with attenuator heads are shown by

solid lines.

Above 50 Mc, both input R and C are affected by ground connections.
Data shown was measured with coaxial ground connection (013-017) Adapter.

Description

OPTIONAL ACCESSORIES

Part No.

Features

Price

*Standardizing |
10X Attenuator
Head

lassociated attenuator head.

Permits additional 10X attenuation

lwith proper impedance matching

between P80 probe and one other

010-311

$20.00

*Standardizing
100X Attenuator

Permits additional 100X attenuation
with proper impedance matching

010-321

Head between P80 probe and one other
- lassociated attenuator head.
100:¥ For minimum input capacitance (1.4 | 010-322 | $8.00
Attenuator Head Jpf) and increased dc resistance (10
o Imegohms).
Adapter Adapts probe to Type N connector. | 013-016 | $8.00
Adapter  |Adapts probe to Type UHF connector | 013-017 | $8.00
Adapter Adapts probe to Type BNC connector | 013-018 | $8.00

proper impedance matching.

*The Standardizing 10X or 100X attenuator head permit stacking of it
with one other regular attenuator head for higher attenuation with
Regular P80 attenuator heads, wi

stacked, will introduce waveform distortion due to impedance mismatch.

U.S. Sales Price f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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The Tektronix Type 81 Adapter makes possible the use of
any Tektronix Letter-Series Plug-In Unit with any Type 580-
Series Oscilloscope. The Type 81 Adapter and appropriate
plug-in unit expand the versatility of the 580-Series Oscillo-
scopes to fields including differential-comparator displays,
sampling, stress analysis, transistor-risetime studies, semicon-
ductor-diode-recovery-time studies, operational amplifiers, and
multiple-trace displays, as well as other general and special-
purpose applications.

The Type 81 Adapter is extremely easy to use. The Adapter
is simply inserted into the Type 580-Series plug-in compartment.
The Letter-Series Unit is then plugged into the Adapter. No
cabling or switching is required.

Dimensions are 6'/," high by 5'," wide by 12'/,"” deep. Net
weight is 4 pounds. Shipping weight is 6 pounds, approx.

TYPE 81 PLUG-IN ADAPTER . .. .. ............. $135

Each Adapter includes: 2—instruction manuals.

U.S. Sales Price f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

EXTEND CAPABILITIES OF TYPE 580-SERIES OSCILLOSCOPES TO THESE AREAS

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 20 Mc, 18-nsec rise-
time at 50 mv/cm to 50 v/em—2 cps to 12 Mc, 30-
nsec risetime at 5 mv/cm to 50 mv/cm.

TYPE K FAST-RISE UNIT—DC to 30 Mc, 12-nsec risetime
at 50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 30 Mc, 12-nsec risetime
at 50 mv/cm to 40 v/ecm—3 cps to 24 Mc, 15-nsec
risetime at 5 mv/cm to 4 v/cm.

For Multiple-Trace Operation—
TYPE C-A DUAL-TRACE UNIT—DC to 24 Mc, 15-nsec
risetime at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 20 Mc, 17-nsec rise-
time at 20 mv/cm to 25 v/cm.

For Differential Input Applications—

TYPE D HIGH-GAIN UNIT—DC to 300 k¢ at 1 mv/cm,
increasing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—O0.06 cps to 20 kc at 50
wv/cm, increasing to 60 kc at 0.5 mv/em to 25
mv/cm.

TYPE G WIDE-BAND UNIT—DC to 20 Mc, 18-nsec rise-
time at 50 mv/cm to 50 v/cm.
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For High DC Sensitivity—
TYPE H WIDE-BAND UNIT—DC to

risetime at 5 mv/cm to 50 v/cm.

15 Mc, 23-nsec

For Repetitive High-Speed Pulse Applications—

TYPE N SAMPLING UNIT—0.6-nsec
responding to approximately 600 Mc).

risetime (cor-

For Operations of Integration, Differentiation,

Function Generation, and Linear or Nonlinear

Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC to 25 Mc, 14-
nsec risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—

TYPE Q UNIT—DC to 6 kc, 60 psec risetime at 10
pstrain/div to 10,000 pstrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT—12-nsec risetime.

For Diode Recovery-Time Measurements—
TYPE S UNIT—12-nsec risetime.

For Precise Amplitude Measurement via the Slide-
Back Technique—

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 13
Mc, 27 nsec risetime at 50 mv/cm to 25 v/cm.




TYPE 82 DUAL-TRACE PLUG-IN UNIT

10 MV/CM SENSITIVITY

DC TO 85 MC AT 100 MV/CM*

DC TO 80 MC AT 10 MV/CM*

CHOPPED OR
ALTERNATE SWITCHING

The Type 82 Dual-Trace Plug-In
Unit adds dual-trace facility to the
Tektronix Type 580-Series Oscillo-
scopes through its 2 identical input
channels.

With the Type 82 Plug-In Unit, a 580-Series Oscilloscope can
display the time difference between two signals, the response
of two circuits to the same pulse, the input and output wave-
forms of a circuit, and many other dual-trace operations—
quickly and easily.

RISETIME of the Type 82 with Type 580-Series Oscilloscope
is nominally 4 nsec at 100 mv/cm, always less than 4.2 nsec.
At 10 mv/cm, using the 10X Amplifier, risetime is nominally
4.3 nsec, always less than 4.5nsec. 100 mv/cm 12-db point is
approximately 150 Mc.

4 OPERATING MODES include Channel A only, Channel B
only, Chopped (free-running electronic switching between chan-
nels at either approximately 100 kc or 1Mc) and Alternate
(triggered electronic switching between channels, at the end
of each sweep).

CALIBRATED SENSITIVITY from 100 mv/cm to 50 v/cm is
in 9 steps with 1-2-5 sequence, and is accurate within 3%. A
variable control permits uncalibrated adjustment from 100
mv/cm to approximately 100 v/cm.

10X AMPLIFIER, dc-coupled, extends sensitivity to 10 mv/cm.
Sensitivity is then in 9 calibrated steps from 10 mv/vm to
5v/em, 1-2-5 sequence. The variable control provides uncali-
brated adjustment from 10 mv/cm to approximately 10 v/cm.

POLARITY INVERSION can be used to compare signals
180° out of phase.

AC or DC COUPLING is possible. When ac-coupled, the low-
frequency 3-db point is 15 cps direct or 1.5 cps with the P4008
10X Probe.

* Approximate 3-db points.
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INPUT IMPEDANCE is 1 megohm paralleled by approxi-
mately 15 pf.

P6008 10X PASSIVE PROBES increase the input resistance
to 10 megohms and decrease the input capacitance to approxi-
mately 7 pf. The risetime of a Type 580-Series Oscilloscope,
a Type 82 Plug-In Unit, and a Pé008 Probe, at an overall sen-
sitivity of 100 mv/cm is approximately 4.5 nsec.

WEIGHT: Net—43/, pounds. Shipping—/ pounds, approx.

TYPE 82 DUAL-TRACE PLUG-IN UNIT ............ $650
Each instrument includes: 2—10X attenuator probes, 2—instruction
manuals.

MODIFICATION FOR EARLY INSTRUMENTS

TYPE 581/585 VERTICAL STANDARDIZATION MOD KIT
improves and standardizes the transient response of early Type
580-Series Oscilloscopes. The Mod Kit is essential for the use of
a Type 82 Plug-In Unit in the early instruments and also im-
proves the performance of these mstrumenfs when used with

the Type 80/P80 combmanon

Tektronix ‘Type 580- Series‘ Osciilosc'opés with serial numbers

'prlor to #950 for Type 581 and #2585 for Type 585 may re-
quire this modlf:coflon Please consult your Field Engineer.

Each kl‘t'mcludes compohén.fs to change delay-line impedance,

standardize crt termination, modify crt and distributed- cmphfler'
circuitry, and modify Type 80/P80 combmc’rion "

'Order Part Number 040275 ... .....ccoiinie ... $25

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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For standardizing vertical sensitivity and tran-
sient response, and checking general Type
580-Series oscilloscope performance.

Variable 500-800 (approx.) PPS Mercury Pulser
0.2 nsec Pulse Risetime

Continvously Adjustable Pulse Amplitude,
0 to 4 major divisions.

Positive or Negative Polarity
External Input for Time Markers

Selectable Loads for Checking Oscilloscope Power Supply
Ripple at Low and High Load

200 mv +=2% Reference Voltage for Gain
Standardization.

The Type 84 Plug-In Test Unit generates a fast-rise, step-
function test signal of known waveshape for use in stand-
ardizing the transient response of the oscilloscope. In addi-
tion, the Type 84 Test Unit facilitates checking (1) the dual-
trace alternate sync, (2) the main oscilloscope amplifier gain,
(3) the power-supply regulation at minimum and maximum
load capabilities, and (4) the oscilloscope dc vertical balance.

After standardizing a Type 580-Series Oscilloscope with the
Type 84 Test Unit, the oscilloscope will accept a Type 80/P80,
82, or 86 Plug-In Unit without readjustment of the frequency-
compensating circuits.

TYPE 84 PLUG-IN
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TEKTRONIX, INC,

VERTICAL
POSITION

PULSER
AMPLITUDE
foi.\\

PULSER
FREQUENCY

PORTLAND, OREGOR, U5 A,

Shipping—7 pounds, approx.

TYPE 84 PLUG-IN TEST UNIT

Each plug-in unit includes: 2—instruction manuals.

U. S. Sales Prices f.o.b. Beaverton, Oregon

Please refer to Terms and Shipment, General Information page.

Note: As a result of component aging, particularly tubes, the
transient response of an amplifier changes over a period of
time. In contrast, the Type 84 Plug-In Test Unit will maintain
stable waveform characteristics.

WEIGHT: Net—43/, pounds




TYPE 86 PLUG-IN UNIT
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RISETIME of the Type 86 and Type 580-Series Oscilloscope
is nominally 4 nsec at 100 mv/cm, always less than 4.2 nsec.
At 10 mv/cm, using the 10X Amplifier, risetime is nominally
4.3 nsec, always less than 4.5nsec. 100 mv/cm 12 db point is
at approximately 150 Mc.

CALIBRATED SENSITIVITY from 100 mv/cm to 50 v/cm is
in 9 calibrated steps with 1-2-5 sequence, accuracy within
3%. A variable control permits uncalibrated adjustment from
100 mv/cm to approximately 100 v/cm.

10X AMPLIFIER, dc-coupled, extends sensitivity to 10 mv/cm.
Sensitivity is then in 9 calibrated steps from 10 mv/cm
to 5v/cm,1-2-5 sequence. The variable control provides un-
calibrated adjustment from 10 mv/cm to approximately 10 v/cm.

INPUT can be ac or dc-coupled. When ac-coupled, the
low-frequency 3-db point is 15cps direct or 1.5cps with the
P6008 10X Probe.

INPUT IMPEDANCE is 1 megohm paralleled by approxi-
mately 15 pf.

P6008 10X PASSIVE PROBE increases the input resistance
to 10 megohms and decreases the input capacitance to approxi-
mately 7 pf. The risetime of a Type 580-Series Oscilloscope,
a Type 86 Plug-In Unit, and a P6008 Probe, at an overall sen-
sitivity of 100 mv/cm is approximately 4.5 nsec.

* Approximate 3-db points.

POSITION RANGE

VARIABLE
VOLTS /CM

SERIAL

TEXIRGRIX, INC., PORTLAND, GREGON, y.5. 8

WEIGHT: Net—3'/ pounds
Shipping—5 pounds, approx.

TYPE 86 PLUG=IN URIT .« . cous s scmuns s smmmas vn $350
Each instrument includes: 1—10X attenuator probe, 2—instruction
manuals.

'*:mprcves and standardizes the transient response of early Type
580-Series Oscilloscopes. The Mod Kit is essential for the use
of a Type 82 or 86 Plug-In Unit in the early instruments and also
\improves the performance of these instrumenfs when Used with.

_.prror to #950 for Type 581 and #2585 for Type 585 may require
this modification. If in doubt about mstrument modlflcahon
please consult your Field Englneer

3Order Parf Number 040-275

“ance, standardize crt termination, modify crt and distributed-
'amphﬁer circuitry and modlfy Type 80 Plug In Umf/Type P80
Probe combination.

MODIFICATION FOR EARLY INSTRUMENTS
TYPE 581/585 VERTICAL STANDARDIZATION MOD KIT

fhe Type 80/?80 combmaﬂon

Tektromx Type 580- Serses Oscdloscope wufh sertal numbers

lh.!‘i.llI-il'_.'-n.'tlg‘.' $25

Each kit includes componenfs ro chcmge delay line lmped .

-~

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




2 mv/em to 200 mv/em Calibrated Sensitivity

Monitorable D¢ Offset

1 nsec/ecm to 100 usec/cm Calibrated Sweep Speed

X2 to X100 Time Expander (constant dots/cm)

Repetitive, single, or Timed Displays

Delay through Full Time Base Duration

This compact and complete sampling system consists of

a Type 5T1A Timing Plug-In Unit and either of three Vertical
Plug-In Units used with the Type 661 Oscilloscope.

The 2 mv/cm sensitivity of the vertical units, in conjunction

with their dc offset capability, allows 1000-to-1 vertical

resolution.

100X time expansion and wide-range time posi-

tion allows 1000-to-1 time resolution. To help make these
features applicable to your problem, Tektronix offers a wide
variety of probes, test fixtures, and accessories.

Some Of The Things Possible
With The Type 661,
Type 4S1, And Type 5T1A

Combination

Trigger internally—observe fast leading edges of both
A and B traces. Matched internal delay lines in both
vertical channels assure accurate time comparisons.

Observe less than 10-psec time jitter on fastest sweep
range (optimum triggering conditions).

Measure pulse risetimes with 0.35 nanosecond response
in both channels. Full scale time-measurement range
extends to 1 millisecond.

Use time expansion of either 1, 2, 5, 10, 20, 50, or
100 times, while maintaining a constant number of
samples/cm.

Change time position over full time-base duration for
viewing expanded signals.

10.
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Display repetitive signals on 16 calibrated equivalent
sweep rates from 1 nsec/cm to 100 usec/cm, accurate
within 3% . Magnifier provides sweep expansion from

2 to 100 times . . . time per dot remains the same for
digital readout (rear panel connector provides signals
for connection to counter).

Dot transient response and dc reference are indepen-
dent of signal source impedance.

Reduce random system time jitter and amplitude noise
by means of a smoothing control.

Measure millivolt signals in the presence of a substantial
dc component by means of a dc-offset voltage monitor-
able at the front panel.

Calibrate with amplitude signals available from the
front panel. Calibrate with timing signals traceable to
National Bureau of Standards.

Show lissajous patterns in addition to single and dual-
trace displays and signals added algebraically.

Drive X-Y plotters or similar readout accessories, man-
vally or automatically. Slow speed scan nominally set at
7.5 sec/cm.

Drive external equipment, with fast-rise delayed pulse
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PLUG-IN UNIT COMPARTMENTS
VERTICAL SYSTEM accepts any 4-series plug-in unit.
HORIZONTAL SYSTEM accepts any 5-series plug-in unit.

HORIZONTAL DISPLAY CONTROLS

HORIZONTAL POSITION controls provide either coarse
or fine adjustment—shift of display over 10 centimeters unmag-
nified or 1000 centimeters fully magnified.

FAST or SLOW MANUAL SCAN permits detailed analysis
of any portion of the display. This mode of operation facilitates
driving external recorders.

SWEEP MAGNIFICATION of 1X, 2X, 5X, 10X, 20X, 50X, or
100X, symmetrical about the screen center, reduces the number
of dots/cm and keeps time/dot uniform.

EXTERNAL HORIZONTAL INPUT permits externally scan-
ning the sampled display. 50 mv/cm to 5v/cm sensitivity (into
25-K impedance) is in 7 steps, 1-2-5 sequence, either ac or
dc-coupled. Equivalent time per centimeter remains calibrated.

AMPLITUDE/TIME CALIBRATOR

CALIBRATED AMPLITUDES range from 1 mv to 1000 mv in
4 decade steps. Accuracy with 50-ohm load is within 2% at
1000 mv.

CALIBRATED TIMES range from 0.01 usec/cycle to 10 psec/
cycle in 4 decade steps. Accuracy with 50-ohm load is within

0.2%, except within 2% at 0.01 usec/cycle.

DELAYED-PULSE AND SIGNAL OUTPUTS

DELAYED PULSE 50-ohm output permits the Type 661 (with
4S1 or 452 and 5TTA Units) to serve as a rate generator to
trigger external circuitry. Pulses occur nominally 50 nsec after
the equivalent sweep start with a Type 4S1 Unit, or 10 nsec after
sweep start with a Type 452 Unit. Amplitude is at least —350
mv and risetime is less than 70 psec.

SIGNAL OUTPUTS include those for Vertical A, Vertical
B, and Horizontal Outputs through an impedance of 10 kilohms,
at an amplitude of 200 mv/cm referred to the crt display.

CATHODE-RAY TUBE DISPLAY

TEKTRONIX CRT is a flat-faced, 5” tube with an 8-cm by
10-cm viewing area and 2.7-kv accelerating potential. A P2
phosphor will be supplied with the instrument unless another
phosphor is specified.

BEAM-POSITION INDICATORS show the direction of the
crt beam when it is deflected away from the center-screen area.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is 8 by
10 cm. Vertical and horizontal centerlines are further marked
in 2-mm divisions for convenience in making time and amplitude
measurements.

ELECTRONICALLY-REGULATED POWER SUPPLIES

TEMPERATURE COMPENSATED AND REFERENCE 1SO-
LATED SUPPLIES provide adequate power for stable opera-
tion of the oscilloscope with plug-in units. Line voltage changes
within the operating range cause imperceptible changes in the
display. Thermal cutout interrupts the power if chassis tempera-
ture becomes excessive.

POWER REQUIREMENT is 105v to 125v or 210v to 250 v,
50 to 60 cps, typically 450 watts.

MECHANICAL FEATURES O
Dimensions are 167" high by 134" wide by 233, deep.

Net weight is 49/, pounds. Shipping weight is 67 pounds,

approx.

TYPE 661 OSCILLOSCOPE, without plug-in units $1150

Each instrument includes: 1—light filter, 1—3-conductor power cord,
2—instruction manuals.

U. S. Sales Price f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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TIME JITTER
A l-volt 1.2 nsec pulse internally triggering the 4S1/5T1A
system. Vertical sensitivity is 200 mv/cm, sweep speed is 0.2
nsec/cm (1 nsec/cm with 5X expander). Note very small amount
of time jitter. Note clean 0.2-nsec risetime of the Type 109 Pulse
Generator and 0.35-nsec risetime of the Type 451 combined for
less than 0.4-nsec total risetime.
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TYPICAL APPLICATION
2 gigacycle sine-wave driving inputs to 4S1 for X-Y operation. (XQ
Diagonal line shows in-phase characteristics. Ellipse is caused
by insertion of 8 millimeters of air-line to one input, resulting in
approximately 20 degrees of phase shift. Resolution below one
degree is possible.
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0.35-nsec Risetime
Internal Delay Lines
2 mv/em to 200 mv/cm Calibrated Sensitivity

2-volt Dynamic Range
*+1 volt DC Offset

Less than 1 mv noise
(unsmoothed, 2 mv smoothed)

The Type 4S1 Dual-Trace Sampling Unit is a general-
purpose sampling plug-in unit with separate internal trigger
takeoffs, delay lines, and terminations, which permit trigger-
ing on either A or B input signals.

DISPLAY MODES include A only, =B only, Dual-Trace,
Algebraic Addition, and an X-Y display of A—vertically and
B—horizontally (for observation of hysteresis loops, phase shift,
similar displays). Independent controls for each channel permit
positioning and inverting input signals as desired.

RISETIME is 0.35nsec or less, measured from 10% to 90%
amplitude points on an input step.

FREQUENCY RESPONSE is equivalent to dc-to-1000 Mc.

SENSITIVITY is in 7 calibrated steps from 2 mv/cm to 200
mv/cm, 1-2-5 sequence, accuracy within 3%. A variable con-
trol permits continuous adjustment uncalibrated from 200 mv/

cm to 0.67 mv/cm.

SMOOTHING CONTROL reduces system time jitter and
amplitude noises, if needed when there is sufficient dot density.

TANGENTIAL NOISE

A 0.8-millivolt 2.5-nsec pulse externally triggering the 4S1/5T1A system.
Vertical sensitivity is 2 mv/em. This displays a typical tangential noise
of the Type 4S1 (specification: 1 millivolt]. A tangential noise measure-
ment is more useful than an RMS noise measurement, when taking a visual
reading, as the eye easily interprets a quasi peak-to-peak noise value.
A peak-to-peak value of 3 times the RMS value contains approximately
90% of the trace dots. Most observers agree that the tangential noise
displayed is 0.8 millivolts (4 mm quasi peak-to-peak); thus the RMS noise
is approximately 270 microvolts (unsmoothed). Random noise decreases
2X with smoothing.

SOA‘,“!;;’:}E.:;I.-‘!RACE SAMPLING UNIT SERIAL
¢ 2% VARIAELE
MILLIVOLTS/CM ;‘ﬂfﬂis‘i MILLIVOLTS/CM
it e
VERT. POSITION

OFESEY
OFFSET

o } 2
BC OFFSET % 109y (EET

MONITOR i
MONITOR

SMOOTHING

DISPLAY DISPLAY
INVERTED o
NORMAL INVERTED  NORMAL

PROBE POWER INPUT 50 n

PROBE POWER

CHANNEL A

CHANNEL B

NOISE LEVEL is equivalent to an input signal of Tmv or
less (tangential noise) unsmoothed, or 0.5 mv smoothed. (Tan-
gential noise is approximately 3 times the RMS amplitude, and
is the level “seen” on sampling oscilloscopes. Only approxi-
mately 10% of the random noise dots are outside this level).

DC OFFSET through =+=1 volt, for signal levels exceeding
“on screen' sensitivity settings, allows utilization of full sensi-
tivity to display and accurately measure small order signal
discontinuities.

DYNAMIC RANGE is 2 volts. Full sensitivity can be used
with overloads up to 2 volts in amplitude. Safe overload
is #=10 volts dc (higher with reduced duty factor).

TRIGGERING can be either internal or external. Separate in-
ternal delay lines and trigger takeoffs permit triggering on either
A or B input signals. The trigger takeoffs deliver to the timing
unit approximately g the input signal amplitude. Risetime of
the trigger amplifier system is nominally 0.6 nsec (600 Mc band-
width).

INPUT IMPEDANCE is 50 ohms. Input connectors are GR
874. Special 2% Tektronix 45-nsec delay lines terminate in
2 pf and 50-ohm 1% resistor.

PROBE POWER is available at the front panel for cathode-
follower probes. See accessory list.

WEIGHT: Net—15"/, pounds. Shipping—21 pounds, approx.

TYPE 4S1 DUAL-TRACE SAMPLING UNIT ........ $1430
Each instrument includes: 2 — 10X 50-Q attenuators, 2 — 5-nsec
50-2 cables, 2 — instruction manuals.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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0.1-nsec Risetime

2 mv/em to 200 mv/em Calibrated Sensitivity
*1 volt Dynamic Range
*=1 volt DC Offset

4 mv noise (unsmoothed, 2 mv smoothed)

The Type 4S2 Dual-Trace Sampling Unit is a special-
purpose sampling plug-in unit which makes possible a new
degree of time resolution. This vertical plug-in unit retains
most features of the general-purpose Type 4S1, except for
delay lines and internal triggering.

661/5T1A/4S2 CAPABILITIES

DISPLAY 0.1% system discontinuities as reflectometer with
centimeter separation capability (limited by external pulse
generators, delay lines, attenuators).

DISPLAY millivolts of information on top of signals hundreds
of millivolts in amplitude (not limited by the usual amplifier
overload problem).

DISPLAY fastest present switching transistor risetimes, includ-
ing commercially available avalanche types (usually limited
by the transistor or the transistor case).

DISPLAY most tunnel diode switching times. (Only diodes
with better than 3 ma/pf are faster).

DISPLAY stored charge in switching diodes to the 0.01 pico-
coulomb/milliampere region (generally limited by diode ca-
pacity and turn-on capability).

DISPLAY fractions of a degree of relative phase shift to
over 3 gigacycle frequency with lissajous-mode operation
(usually limited by harmonic content or residual reflections
to a few degrees absolute). Over 500 Mc, use Type 280
Trigger Count-Down Unit.

DISPLAY MODES include #A only, =B only, Dual-Trace,
Algebraic Addition, and an X-Y display of A—vertically and
B—horizontally (for observation of hysteresis loops, phase shift,
similar displays). Independent controls for each channel permit
positioning and inverting input signals as desired.

RISETIME is 0.1 nsec or less, measured from 10% to 909%
amplitude points on an input step. Transient abberations are
within +59%,.

FREQUENCY RESPONSE is equivalent to dc-t0-3500 Mc.

SENSITIVITY is in 7 calibrated steps from 2 mv/cm to 200
mv/cm, 1-2-5 sequence, accuracy within 3%. A variable con-
trol permits continuous adjustment uncalibrated from 200 mv/cm
to 0.67 mv/cm.

50n DUAL-TRACE SAMPLING UNIT
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SMOOTHING CONTROL reduces system time |itter and
amplitude noises, if needed when there is sufficient dot density.

NOISE LEVEL is less than 4 mv (tangential noise) unsmoothed
or 2mv smoothed. (Tangential noise is approximately 3 times
the RMS amplitude and is the level “seen” on sampling oscillo-
scopes. Only 10% of the random noise dots are outside this
level).

DC-OFFSET through =1 volt, for signal levels exceeding
“on screen’' sensitivity settings, allows utilization of full sensitivity
to display and accurately measure small order signal discon-
tinuities.

DYNAMIC RANGE is =1 volt. Full sensitivity can be used
with overloads up to =1 volt in amplitude. Safe overload is

=10 volts dc (higher with reduced duty factor).

TRIGGERING is external (required 50-nsec prior to signal).
No internal delay lines included. Please refer to Timing Plug-
In Unit specifications.

INPUT IMPEDANCE is 50 ohms. Input connectors are GR
874. Termination is 50-ohm ==1%, resistor and approximately
3 pf.

PROBE POWER is available at the front panel for cathode-
follower probes. See accessory list.

WEIGHT: Net—9 pounds. Shipping—15 pounds, approx.

TYPE 452 DUAL-TRACE SAMPLING UNIT ........ $1600Q
Each instrument includes: 2 — 10X 50-2 attenuators, 2 — 5-nsec
50-§2 cables, 2 — instruction manuals.

U. S. Sales Price f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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0.35-nsec Risetime

Miniature Direct Sampling Probes

100 k, 2 pf Input Impedance

2 mv/em to 200 mv/ecm Calibrated Sensitivity
Less than 300 ;. v noise (smoothed)

*+ 2.volt Dynamic Range

+1-volt DC Offset

The Type 453 Sampling Probe Unit is a special-purpose

dual-trace unit incorporating extremely small direct samp-
ling probes. Since sampling actually takes place in the probe

head, signals with high source impedances can be measured
at a very low noise level. The Type 453 Unit retains many

of the features of its companion instruments, the Type 4S1
and 452, such as 2 mv/cm sensitivity, monitorable dc offset,
signal inversion, and 5 display modes.

Smoothing controls, in combination with risetime/[noise
selection, permit correct adjustment of dot transient response

for either LOW-NOISE or FAST RISETIME operation.

DISPLAY MODES include ==A only, ==B only, Dual-Trace,
Algebraic Addition, and an X-Y display of A—vertically and
B—horizontally (for observation of hysteresis loops, phase shift,
similar displays). Independent controls for each channel per-
mit positioning and inverting input signals as desired. Time
coincidence between channels is within 60 picoseconds.

RISETIME is 0.35 nsec or less (FAST RISETIME) and approxi-
mately 0.5 nsec (LOW NOISE) with a 50-Q source.

FREQUENCY RESPONSE is equivalent to dc-to-1000 Mc.

SENSITIVITY from 2 mv/cm to 200 mv/cm is in 7 calibrated
steps with 1-2-5 sequence, and is accurate within 3%. A vari-
able control permits continuous adjustment uncalibrated from
200 mv/cm to approximately 0.67 mv/cm.

SMOOTHING CONTROL reduces system jitter and ampli-
tude noises, if needed, when there is sufficient dot density.
Correct dot transient response can be obtained with signal
sources from below 50 ohms to beyond 300 ohms.

NOISE LEVEL is less than 0.5 mv unsmoothed (LOW NOISE),
1 mv (FAST RISE), or approximately 300 uv smoothed, when
using a 50-ohm source.

DC OFFSET through ==1 volt for signal levels exceeding “on
screen’’ sensitivity settings allows utilization of full sensitivity to
display and accurately measure small discontinuities.

DYNAMIC RANGE is —+=2 volts. Full sensitivity can be
used with overloads up to ==2 volts in amplitude. Safe over-
load is 10 volts momentary dc or peak ac (100 volts with 10X
.attenuator).

TRIGGERING is external (required approximately 50 nsec
prior to signal). Please refer to Timing Unit specifications.
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MINIATURE DIRECT SAMPLING PROBES used with the
Type 4S3 incorporate sampling circuitry in the probe head to
permit low-noise full-sensitivity measurements even when oper-
ated with source impedances above 50 ohms. Probe input im-
pedance is 100 kilohms paralleled by 2 pf == 10%. The Type
453 and P&038 Probes are calibrated and color coded for re-
spective channels but probes can be interchanged or used
with another Type 4S3 Unit.

FURNISHED ACCESSORIES include blocking capacitors,
10X attenuators, and special response normalizers. The re-
sponse normalizers minimize variations in base line and dot
transient response due to changes in source impedance. With
the blocking capacitor, and with or without the response norma-
lizer, low-frequency response is approximately 3-db down at
1.5ke. With the blocking capacitor and 10X attenuator, low-
frequency response is approximately 3-db down at 150 cps.

RECOMMENDED OPTIONAL ACCESSORIES include probe-
to-GR adapter, probe-to-BNC adapter, and 50-ohm voltage
pickoff. Contact your Tektronix Field Office for price and
availability.

WEIGHT: Net—93/, pounds. Shipping—12 pounds, approx.

TYPE 453/P6038 SAMPLING PROBE DUAL-TRACE UNIT
$1600

accessories, 2—

........................................

Each instrument includes: 2—P6038 Probes with
instruction manuals.

REPLACEMENT P6038 PROBE (Part Number 010-156) ... $225

Each Probe Package includes: 1—response normaiizer, 1—10X at-
tenuator, 1—coupling capacitor, 2—test point jacks, 1—hook tip
assembly, 1—ground clip, 1—probe holder, 1—accessory box, 1—
instruction manual.

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




I nsec/cm to 100 usec/ecm Calibrated Sweep Speeds
X2 to X100 Time Expander (constant dots/cm)

Time position provides delay
through full time base duration

Versatile Triggering
5 to 1000 Samples/cm
Repetitive Single or Timed Displays

The Type 5T1IA Timing Plug-In Unit provides flexible
triggering and generates the time base. External trigger
sensitivity is 5 mv, for pulses 1 nsec or wider. Triggers
larger than 250 mv can be accommodated with external
attenuators. External input is ac coupled, approximately
3-db down at 300 kc (sine-wave) at the low end.

SAMPLING DISPLAY is in 5 calibrated steps of 5, 10, 20,
50, 100, (accuracy within 2%), and nominal 1000 samples/cm.

SWEEP MODE selects either NORMAL (repetitive), SINGLE,
or TIMED displays. A timed slow scan is provided for those
applications requiring the connection of a Y-T or X-Y Recorder.
The slow scan is nominally 7.5sec/cm and adjustable from 5
sec/cm to approximately 10 sec/cm.

EQUIVALENT SWEEP RANGE from 1 nsec/cm to 100 usec/
cm is in 16 calibrated rates with 1-2-5 sequence, accuracy within
3%. A variable control permits continuous adjustment uncali-
brated from approximately 0.33 nsec/cm (3.3 psec/cm time
expanded) to 100 usec/cm.

TIME EXPANDER provides X1, 2, 5, 10, 20, 50, and 100
expansion that maintains a constant number of samples per
centimeter. Full time expansion extends calibrated sweep range
to 10 psec/cm.

TIME POSITION allows time “windowing" over the full
time base duration.

INTERNAL TRIGGERING, with the Type 4S1 vertical plug-in
unit, allows triggering from the vertical input signal. This fea-
ture facilitates observation of the leading edge of fast-rise input-
signals. Nominally, the leading edge of a fast-rise signal will
appear more than 8 nsec after the equivalent sweep start. Sen-
sitivity is 40 mv for a 2-nsec wide pulse.

FREE RUN TRIGGERING provides stable displays when
using the Type 661 delayed-pulse generator.

TYPE 5T1A TIMING UNIT
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TEXKTRONIX, INC, PORILAND, OREGON, U5 4.

EXTERNAL 50-OHM TRIGGER INPUT is ac coupled (1 usec
time constant) and allows direct connection of the Type 5TTA
to the trigger signal. Sensitivity is 5mv for a fast-rise 2-nsec
wide pulse. An isolation stage reduces kickout to 5 mv or less,
with less than '/, nsec decay time constant.

TRIGGER THRESHOLD is continuously variable, =200 mv.

RECOVERY TIME may be varied from nominally 10 usec to
13 usec on sweep rates faster than 0.1 usec/cm, longer on
slower sweep rates. This normally permits triggering from
irregularly spaced pulses.

TRIGGER POLARITY can be either positive or negative.

TIME JITTER is less than 10 psec at 1 nsec/cm, and less
than 30 psec (or 0.01% of fast ramp, whichever is larger) at
2 nsec/cm or slower. This is under optimum conditions of 100 ke
or less repetition rate, and fast-rise triggers of 40 mv, 1 nsec
duration. litter increases with reduced trigger rise rate, ampli-
tude, or duration, and increased repetition rate. Internal trigger-
ing with the Type 4S1, on a 50 mv signal of 1 nsec duration, will
display typically less than 100 psec of jitter. Internal triggering
on a 100 Mc sine wave, 1 v pk-to-pk, displays less than 50 psec
of jitter. Synchronizing at 1000 Mc (100 mv pk-to-pk external or
1 v internal) displays typically 80% of dots within 100 psec.

WEIGHT: Net—6 pounds. Shipping—12 pounds, approx.
TYPE 5TTA TIMING PLUG-IN UNIT ............ $750

Each instrument includes: 2 — 10X 50-2 attenuators, 1 — 10-nsec
50-2 cable, 2 — instruction manuals.

U.S. Sales Price f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




INPUT SIGNAL FREQUENCIES—30 megacycles to 5
gigacycles.

OUTPUT SIGNAL FREQUENCIES—Continuously vari-
able from 15 to 45 megacycles.

The Tekironix Type 280 Trigger Countdown Unit allows
timing systems to be synchronized on frequencies up to
5 gigacycles. It can be used to lower the frequency of
the triggering signals to within a range of 15 to 45 mega-
cycles. This permits triggering circuits of timing systems to
lock in solidly with high-frequency signals.

By using the Type 280 with a Tektronix sampling oscillo-
scope, microwave engineers can observe rf signals in the
gigacycle range.

CHARACTERISTICS
INPUT FREQUENCY is from 30 megacycles to 5 gigacycles.

INPUT SIGNAL VOLTAGE is 50 millivolts to 4 volts peak-
to-peak.

INPUT IMPEDANCE is approximately 50 ohms.

OUTPUT REPETITION is continuously variable from 15 to
45 megacycles.

JITTER is 10 psec, or less than 1% of input signal period,
whichever is larger.

Connector

[ : Timing Unit
000 |
O CJQ EXTERNAL
Dual-Trace Sampling 00 O .O | TRIGGER
Plug-In Unit o O - INPUT
o 0. 1019
' O
INPUT___ || - o o
Tt e €
i .Attenugicr _ .';?g(;EIEE
<l if required . OUTPUT
: C_onpector
Signal Source OROT. X TYPE 280
(50 © Output Z) Connector . .
30 Mc - 5 g(/ . SYNC INPUT
50mv-4v :

Sync Output of Signal Source Benklesaak

Type 280 connected for use with Type 661 Oscilloscope.
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TWO OUTPUTS—

LARGE AMPLITUDE TRIGGER OQUTPUT is 1.5 volts, nominal-
ly 8-nsec long, with less than 4-nsec risetime, (for use with
Type N Sampling Plug-In and high-speed conventional oscillo-
scopes).

FAST-RISE TRIGGER OUTPUT (terminated in 50 ohms is
150 millivolts, with less than 0.4-nsec risetime, decaying with
2-nsec time constant, (for use with Type 5T1, 5T1A, or 3777
and other high-speed sampling oscilloscopes).

AMPLITUDE OF TRIGGER OUTPUT as seen at oscilloscope
input connector is approximately 50 millivolts decaying with
a 4-nsec time constant.

SHIELDING of the Type 280 is adequate to permit opera-
tion in areas that have significant rf radiation levels.

POWER REQUIREMENT is 105v to 125v or 210v to 250 v,
50 to 800 cps, 10 watts.

MECHANICAL FEATURES include an aluminum-alloy chassis,
die-cast aluminum-alloy top and bottom covers, and steel wrap-
around housing. Overall dimensions are 734" high by 734"
wide by 454" deep. Net weight is 4, pounds. Shipping
weight is 6 pounds, approx.

TYPE 280 TRIGGER COUNTDOWN UNIT ........ $265
Includes: 2—instruction manuals, 1—5-nsec cable, 1—3-conductor power
cord.

U.S. Sales Price f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




TESTS FAST-SWITCHING TRANSISTORS
RESPONSE TO LESS THAN 1 NSEC

WIDE RANGE OF TEST VOLTAGES

The Tektronix Type 290 Transistor Switching-Time Tester
permits dc-coupled pulse-response characteristics of fast-
switching transistors to be observed and measured on Tek-
tronix oscilloscopes. Driven by a Tektronix fast-rise pulse
generator and combined with a Tektronix fast-rise sampling
oscilloscope, the Type 290 becomes an integral part of a
transistor testing system with an over-all transient response
of less than 1 nanosecond. (When a non-sampling oscillo-
scope is used, transient response is limited by the risetime of
the oscilloscope.) This system can test fast NPN or PNP
transistors on a short duty-cycle basis for delay, rise, storage,
and fall times. Since these characteristics vary considerably
with operating conditions, the Type 290 supplies a wide
range of operating voltages.

The Type 290 does not use speedup capacitors or catch-
ing diodes. Use of these capacitors and diodes tends to
test a circuit rather than a transistor.

TWO TRANSISTOR TEST SOCKETS (HIGH and LOW)
are mounted on the Type 290 to provide for easy insertion of
the transistor into grounded-emitter test circuit. The HIGH
socket connects to a collector supply of 0-100 v and the other
connects a collector supply of 0-30 v.

INPUT SIGNALS from the pulse generator go to the base
of the transistor under test. For each volt of the input pulse in
excess of Vi, there is 1 ma of base current. (A Type 290 MOD
788A is available that will give 0.2 ma of base current for each
input volt in excess of Vi..)

The input signal is attenuated 50-to-1 and appears at the
Type 290 INPUT MONITOR connector. A similar input signal
can be switched to the OUTPUT connector.

OUTPUT SIGNALS originate at the transistor collector and
appear at the Type 290 OUTPUT connector. The collector circuit
provides a resistive load of 200 ohms monitored by an internal
dc-coupled passive probe. A transistor in the HIGH test socket
has a passive probe cutput attenuation of 250-to-1 from the
collector to the OUTPUT connector. A transistor in the LOW

socket has an attenuation of 50-to-1 from the collector to the
QUTPUT connector.

SIGNAL TRANSIT TIMES in the Type 290 are matched so
the input pulse is compared to the transistor collector signal
on a dual-trace oscilloscope using one trace attached to the
INPUT MONITOR connector and the other attached to the
OUTPUT connector. To compare the two signals on a single-
trace oscilloscope, the trace is attached to the OQUTPUT connector
and the signals are switched with a front panel control.
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LEAD LENGTH of the transistor test, up to approximately
2 inches, is unimportant at speeds slower than 2 nsec.

CONNECTORS are terminated in 50 ohms.

REGULATED SUPPLIES provide the collector and base volt-
age. Collector voltage is continuously variable from zero to
30 volts in the LOW position and from zero to 100 volts in the
HIGH position. Base supply voltage is continuously variable
from zero to = 10 volts.

POWER REQUIREMENT is 105v to 125v or 210v to 250,
50 to 800 cps, 15 watts.

MECHANICAL FEATURES include dimensions of 733" high
by 7%;"wide by 5” deep. Net weight is 5 pounds. Shipping
weight is 7 pounds, approx.

TYPE 290 TRANSISTOR SWITCHING-TIME TESTER .. $290

Each instrument includes: 2—instruction manuals, 1—10-nsec cable,
1—3-conductor power cord.

MODIFIED TYPE 290

MOD 788A changes each volt of input signal in excess of
Vie to 0.2 ma of test base current.

TYPE 200 MOB TBBA ...onuromomnr vammms sigms $290

Each instrument includes: 2—instruction manuals, 1—10-nsec cable,
1—3-conductor power cord.

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




The Type 291 with an associated Test Fixture in conjunc-
tion with a suitable pulse generator and oscilloscope permits
measurement of fast-switching diode characteristics. Dc
coupling permits direct reading of forward and reverse re-
covery current on the oscilloscope crt screen. Since the
switching characteristics vary with diode current, the Type
291 Power Supply provides a range of dc test current to
100 milliamperes—uwith provision for external current supply
to 500 milliamperes.

THE PULSE GENERATOR used should have a fast rise output;
such as the Type 109 or 110. Pulse risetime should be short
compared to the diode reverse-recovery time expected. Pulse
width should be longer than the diode reverse-recovery time.
Amplitude is called out in the diode test specifications but
should not exceed half the diode-breakdown voltage.

THE OSCILLOSCOPE used should have a risetime faster than
the expected reverse-recovery time, such as either the 560-Series
or Type 661 with sampling plug-in units.

DIODE RECOVERY LOOP IMPEDANCE is 100 ohms.

SUPPLY CURRENT is provided in seven calibrated steps from
1 milliampere to 100 milliamperes 1-2-5 sequence. Calibration
accuracy is within == 2% for all steps except the 100-milli-
amperes step, which is == 3%. Uncalibrated, continuous ad-
justment from less than 1 milliampere to 100 milliamperes is
also available. The current may be monitored externally.

POWER REQUIREMENT is 105 to 125v or 210v to 250 v,
50 to 400 cps, 6 watts.

MECHANICAL FEATURES include dimensions of 411/;" high
by 6%s" wide by 8" deep. Net weight is 4%, pounds. Ship-
ping weight is 7 pounds, approx.

TYPE 291 DIODE SWITCHING TIME TESTER POWER SUPPLY
(without test fixture) ... ..o $185

Includes: 2—instruction manuals, 1—3-conductor power cord.

Horizontal — 1 nsec/div Vertical — 10 ma/div

Diode Reverse Recovery Waveform

In this diode-recovery waveform (displayed on a Tektronix Type
661 Sampling Oscilloscope), the diode shows a stored charge
of approximately 6 picocoulombs per milliampere. Note the freedom
from ringing and overshoot of the recovery waveform, owing to
strip-line testing environment of the Diode Switching-Time Tester.
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TYPE TF-1 DIODE TEST FIXTURE

The TF-1 Test Fixture provides for <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>