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S-3150 DIGITAL MEASUREMENT SY STEM 

The Type S-3 150 will be a high -s peed, di sc -p rogrammed, dynamic and DC tester 
for digit a l integ rate d ci rcuits. The meas ureme nt system is se lf-containe d 
and, once programmed, will perform t es ts on a go, no/go basis or on a diag
no s tic basis at rates to 100 meas ureme nts per se corid. A Digital Equipme nt 
Corpora tion, PDP-8/L Compute r is utili zed for on-1 ine data acquisition, 
off - 1 ine data reduct ion and in writing programs for the DC and dyn am ic t es ter 
with the inte ractive software that is suppl le d with the Type S-3150. The 
Type S-3150 is basically a Type S-3130 with a new programmable IC t es t 
station and a smal I compute r us e d for data acquisition and program writing. 
This new system prov ides : 1. Fixture flex ibility- -only a sing le load 
board need be change d to accommodate most logic famili es, most changes with 
in a f am ily are unde r program control (loads, power suppli es , and stimuli). 
2. DC c ~pa bil ity -- DC currents and volt ages may be me asured to within 1% 
in most ca se s in the same socket as used for the dynamic measurements. 
3. Compute r controlled data acquisition .... no loss in t e st rate, 4. A 
spec i a l inte ractive compute r program ..•• gene rates measureme nt system programs 
from the ke yboard. It is a plain Engli s h program that inte rac ts vJith the pro
gramme r at the keyboard. 5. Use of a disc m~mory .. .• meas urement system may 
be used for go, no/go and diagnostic testing while the compute r is use d for 
batch da ta reduction or interact ive program compilation . 

The following instruments comprise the Type S- 3150: Type RS68 Osc illoscope 
with the Type 3T6 Programmab le Sampling Swee p and Type 3S6 Programmable 
Sampling Unit; Type R230 Digit a l Unit; Type R240 Progr am Control Unit; two 
Type R25 0 Aux i 1 i ary Program Unit s; two Type R116 MOD 703L Progr ammab le Pulse 
Generators; Type R293 MOD 703M Programmable Pulse Gene rator; Programmable 
Powe r Supply (includes 3 volt age and 1 curre nt supply); Disc Memory; Punche d 
Tape Photo Rea der; Interface Unit; Computer Coupl e r; DEC PDP -8/LA (4k memory -
AS R3 3); two DEC Tape Transpo rt s ; DEC KG-8/L Dat a Break ; DEC D\·/08 Al/0 Conver-
sion Pane l; DEC TCOl Tape Auto Control Unit, all mounte d in a 3-bay e ncl osed 
cabine t with an ope rator table containing the Programmable Test St at ion at one 
side. Include d Tel et ype AS R3 3 free st anding at othe r side.· 

Programmab le Te st Station includes : One Type R287; four Type 286•s, sixteen 
Type S-3 Sampling Hea ds , 50- n Switches , DC Sub -system, Load Boa r d ~ Probe Board, 
including choppe rs and required cables . 

TEST STATION 

The t est st at ion is a free stand in g console cont a ining a programmabl e t est fi x ture 
des igne d to t est digit a l integrated circuits with up to 16 leads. It is cont roll e d 
by the meas ureme nt system during the t e st seque nce. Each l ea d of the integrated 
circuit unde r t e st can be in dependent ly connecte d to power supplies, signa l 
sources, load ne two rks, buffer drive circuits, an d .meas urement probe s as require d . 
A family of seve ra l eas ily inte rchangea bl e plug-on test socke t boa r·ds allows a 
vari e ty of socke t types to be used and f ac ilitates -socket replaceme nt whe n required. 
A singl e load board beneath the t es t socket holds most of the l oa d ne tworks require d 
for testing a complete family of device s (TTL , DTL, MECL, etc, ) . Load boa rd s may 
be interch ange d whe n changing f rom one f am ily to another or whe n unu s ual load 
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netwo rk s are required . A smal 1 additional board mounted directly beneath the 
t es t socket provides mountlng areas fnr load and driyer circuits when they must 
be loca t ed ve ry close to the device unde r t es t. Tllis mounLill'::J dlt:d is a1so 

usef ul when lea ds of the device under t es t must be wired together or inter
connecte d with load networks. 

GENERAL CHARACTERISTICS OF THE TEST STATION 

1. Maximum number of device leads 

2. Integrate d circuit packages accepted 
(directly or in Barnes carriers) 

3. Number of programmable loads or 
buffer drive circuits 

48 total 

4. Number of programmable volt age 
supplies 

4 total 

5. Number of programmable current 
suppli es 

6. Measurement probes with programmabl e 
Xl and XlO attenuators 

7. Distributed capacitance at each lead 
attenua tor at XlO 
attenuator at Xl 

8. Pu 1 se generator inputs 
2 

9. Numbe r of leads se lecte d f0r each 
me as ureme nt 

10. Forcing capability 

16 

14 and 16 lead dual inl ine 

14 lead flat pack 

8, 10, and 12 lead T) - 5 pack 

normally 3 per 1 lead 

3 directly programmable to 
all leads 

1 programmable through load 
networks 

1 programmable to any lead 

16 Type S- 3 Sampling Heads, 
1 pe r lead 

-15 pF 
-20 pF 

each one programmable directly 
to any lead or to buffer ~rive 
circuits 

2 

capability to force and mea sure 
direct currents and voltages 

DC MEASUR EI1ENT CH ARACT ER ISTICS OF TEST STAT I ON 

1. Voltage me asureme nt 
range 
accuracy 

. 2 
12- 1 - ~9 

.:!:,3 mV to :!.:_1 00 V 
within 1% or 1 mV with auto cal 

within l+% or 1 mV without auto ca l 
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2 .. Vol t Joe for·cing 
range 
accuracy 

3. Current 
range 
accurac y 

voltage range ove r which current 
measurements can be made 

4. Current forcing 
range 
accuracy 

· o V to ·t- I 00 V 
0 to 40-V range within 0.2% 
plus 1 mV 

0 to 100 V range within 0,2% 
plus 3 mV 

~5 nA to ~100 mA 
within 1% or 2 nA with auto t a l 

within l~% or 2 nA without auto cal 

-1 00 V to + 1 OOV 

+1 mA to +200 mA 
0 to 1 mA range within 0.2% 
plus 0 . 1 !iA 

0 to 200 mA range within 0.2% 
plus 10 11A 

DYNAMIC MEASUREMENT CHARACT ER ISTICS OF TEST STATION 

1. Mea s ureme nt system rise time 
including e ffec ts of test 
fixture environment 

2. Exitation system riset ime including 
effects of test fi xture e nvironme nt 
(not including pulse gener a to r 
risetime ) 

3. Voltage measurane nts 
range 
accuracy 

DC offset range 

safe over load volt age 

less th an 1 ns for device source 
impe dance of 25 n or less 

less than 1.0 ns 

3 mV to 16 V 
within 1% or 

within 3% or 

20 V to + 20 V 

100 V pea k 

mV with auto cal 

mV without auto cal 

MEMO RY AND PROGRAI-1M I NG 

1. Storage capac ity 

2. Measu reme nt word format 

3. Test sequence s 
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1080 measureme nts 

144 charac t e rs of four bits each 
(576 bits) plus pari t y 

any le ngth from 1 to 1080 
measureme nts, seque nce may be 
al tere d by te s t resu lt s 
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4. Pa rity 

5. Progr ammed access t ime 

ANALOG DISPLAY UNIT 

1. CRT display area 

each character checked for even 
pa rity comp l lance 

random access 17 ms (average ) can 
be op Limi Lt..:u Lu d!Jf-l iCJXirnate ly 
1 ms through minimum access time 
programm ing 

8 x 10 divisions each measured 
division 1 em 

0 

TIME ~ASE USED FOR TIME MEAS UREMENTS 

Sweep Time/Div 

range 

accuracy 

De l ay Ranges Time/Div 
100' 200, 500 ps 

ns to 1 !lS 

2 !lS to 500 !lS 

ms to 500 ms 

High - speed programming 

100 ps to 500 ms in 10 ranges 
(1 -2- 5 sequence ) 

within 3%, (within 1% with auto cal) 

0 to 1 !lS in 100 ps increme nts 

0 to 10 !lS in 1 ns increments 

0 to 1 ms i n 100 ns inc rements 

no delay ava il able 

time base equ ippe d with spec ia l 
circuitry wh i ch in conjunction 
with Type R230 Digital Unit re se ts Q 
sweep whe n measuremen t is completed 
or after l ast memory zone~ thus 
measureme nt rate i s conside rably 
increase d espec i a lly with low 
repe tition rate s ig nals and when 
operat in g at slowe r sweep rates 

PROGRA~H"\ABLE POviER SUPPL IES 

48 V PO\t>/er Suppli es (3 each ) 
operating range 

100 V Powe r Supply (1 each ) 
operat ing range 

Curre nt Supply (1 each ) 
operat in g range 

0 V to +39.99 V porgramme d in 
10 mV steps at up to 400 rnA 
source, 100 rnA sink 

0 V to +100 V (+120 V at ·reduce d 
current) progra;:;me d in 100 mV 
steps at up to 100 rnA source or s in k 

0 rnA to +199.9 mA programmed in 100 
!lA steps- or 0 rnA to .±_1.000 rnA pro
grammed in 1 !lA steps (programme d 
range se lection ) 

0 1 
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Comp li ance V6lt age 
plus cune nt -12 V to +100 V1 minu s current 

+ 1 2 V to -1 00 V 

PROGRAMMABLE PULSE GENERATORS 

Type Rll6 MOD 703L 

The Type Rll6 Pulse Ge ne rator is modified (MOD 703L) to include 5 program 
assembly cards that provide digital to analog conve rsion of program da ta. 
All functions of the Type Rll6 MOD 703L are programme d in the Type S- 3150. 

Amplitude ±_0.4 V to +10 V in three ranges 

Offset (of pulse base line) 

Rise an d Fa lltime 10 ns to 109 ~s . in four ranges 

Period 100 ns to 10.9 ms in five range s 

Width 50 ns to 545 ~s in four ranges 

Type R293 MOD 703M 

The Type R293 MOD 703M is a modified Tektroni x Type R293 furnish ed with a 
program assembly de signe d to program pulse amp ! itude and pulse width of the 
pulse gene rator, 

Ri set ime 

Fall time 

Re pe tition ra te 

Pu 1 se \'Ji dth 

Pulse amplitude 

Polarity 

Offset 

AUTO CALIBRATION UNIT 

1 ns 

2.5 ns 

100 kH z to 10 kHz (not progr amme d) 

2 ns to 250 ns progr ammed in 
1 ns ste ps 

6 V to 12V programme d in 0.5 V 
steps 

±. (no t programme d) 

none 

The auto ca librat ion unit conta ins time reference sign a l and controlling circuits 
th a t calibrate the ve rtica l and hori zon ta l of Tektronix Type S-3150 Digital 
Measureme nt Sy s t em. When programme d and connec ted as part of the system the auto 
ca libra tion will c a l ibrate the se lecte d de fl ection factor in the timebase sweep 
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ra t e. Aut oma t ic def l ec ti on fa cto r ca l i bri)t ion i s accompli she d by opplyi ng 
prc cl s lo n DC vo l ~ a ges to~ vor t ic J ] Jmp l ifi e r rhAnne l. compa ring the outpu t 

·-

ag a in s t se lected limit s an d if nece ssa ry automa ti ca lly adju s ting t he am plifi e r Q 
ga in t o produ ce an in - 1 imint s ou tput. Ca lib ra tion of the time - base sweep · 
rate ranges i s ac hi eve d in a simil a r manne r. Tunne l diode switching wave form s 
(at the re fe re nce fr eque ncy ra t es ) a re app li ed to one of the ver tica l amp! ifi e r 
channe l s and the time pe riod be twee n given point s a re compa re d aga in s t se lecte d 
limit s. If nece ssary, sys t em swee p ra te s a re compe ns a t e d to produce an in -
1 imit s outpu t . The time - base swee p range s of 0, 2 ms thru l ns may be calibra t e d 
by the auto ca libration unit , the o t he r swee p ranges may only be calibra t e d to 
the accuracy ob ta ine d with manua l ca lib ra t ion. 

Auto Ca l Calibration Funct ion s 

Type 356 (both channe ls) 10 mV th r u 100 mV/div range s 

Tol e rance within 1% 

Type 3T6 0.2 ms thru l ns /div ranges 

Tol erance within 1% 

COMP UTE R INT ERF AC E UNIT 

The Compute r Inte rf ace Unit provides an inte rf ace be tween the mea sureme nt 
sys tem and the PDP - 8/L Compute r . It e nab l es the comp ute r t o acce pt da t a 
from the Type s 230, 240, and the Tape Reade r and t o de live r data to the Ty pe 
240 and Tape Punch . 

Provide s : 

I. Ca pability of dat a logg ing a t a ra t e compa tibl e wi t h meas ureme nt 
speed of the sys t em without da t a recording. 

2 . Provides a use ful tool for da t a re duc ti on with proper sof twa re. 

3 . Can con t rol o r direc t a t es t sequence directly as a re su l t of each 
meas urement . 

4. Provi de s for the Tape Reade r to be used by t he Type 240 wi t h a compute r . 

5. Allows the comput e r to s ha re the Tape Punch. 

6. All ow s the prog ramme r t o examine, modify, and re pl ace meas urement 
programs i n conj unct ion wi t h t he in te ract ive compu t e r program. I t i s 
inte nde d t hat the compute r and the measurement system stand a l one and 
only be cou ple d toge t he r whe n i t i s de s ire d. 

DI GITAL COMP UTER 

Tekt roni x Type S- 3150 i s current l y supp li e d wi th a PD P- 8/L Prog ram Data Pro-
ces sor manuf acture d by t he Dig i t a l Equ i pme nt Corporat ion of Mayna rd, Massachuse tt s . 
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A bas ic sof twa re p ~c kage i s supplied with the Type S- 3150. Although not 
requ ire d in th a oro r ~t inn nf TPk trnni x systems . support software furni shed 
by the compu ter manuf ac ture r including diagnostic program s and in s truction s 
is suppli e d with the compute r. 

SOFTWARE 

The softwa re pac kages available with Tekt roni x compute r ope rated test systems 
allows t e st seque nce s to be writte n in plain English, test re sults to be 
recorde d, and t e st seque nces to be transferred to pape r t a pe for permane nt storage. 
Below is a 1 isting of the programs supplied with the Type S- 3150. 

Translator Program 

Allows t e st se que nces to be writte n in plain English either on-line for imme diate 
de bugging or off - 1 ine allowing the Type S- 3150 to make measurements whil e other 
tests a re be ing written. A basic unde rstanding of t es t instrume nt terminology 
and device t est requireme nts are the only prerequisites for use of the program. 

Record Test Res ult Data Program 

Allows test results including device code , device ser ia l numbe r, and test 
numbe r to be recorde d on eithe r magnetic t ape or TTY . Data from rejected 
device s , accepted devices may be recorde d. 

Disc Test Seq ue nces to Paper Tape Program 

Tran sfer s sel ecte d t e st seque nces from the sys t em mag ne tic disc onto pape r tape 
for pe rmane nt storage . _The system ha rdwu re a llovJs t he di sc to be loade d from 
pape r tape. 

Dime nsion s 

The Type S- 3150 is 60 inches high, 84 inches wide, and 34 inche s dee p, excluding 
the ope ra tor table . In s truments are mo unte d on slide-out tracks and individua lly 
can be pulled out, tilte d, and locke d in any one of seven positions for convenient 
access. Approx imate shipping we ight is 2~500 pounds. 

Powe r Requirements 

105 V to 125 V, 60H z, ap prox ima t e ly 2,500 watts at 115 V and 60Hz . Rear 
pane l se lecto rs on eac h instrument provide rapid accommodation for line voltage 
ranges. 

Inst a ll a tion 

A Tektroni x sy s t em specialist insta ll s the Type S- 3150 . 
system fo r prope r ope ra tion and ass ures th at i t meet s or 
fic a tion s . Pe r formance checkout softwa re i s inc lu ded as 
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He checks the compl e te 
excee ds pub li sh spec i 
part of the in sta ll a tion. 

7 



~::1nnrv Trr1inino 

Tektronix provides an inte nsive, four week system training course on the 
Tektron ix Systems . 

Theory of ope rat ion, programm ing , calibration, and trouble shooting are discussed 
for each system in strume nt as we ll as the complete system. Classes are he ld at 
the Tektron ix Ind ust ri a l Park, Be averton, Oregon 

John Mulvey/Morg an Howe lls 

Decembe r 1, 1969 
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