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SPEClPICATlONS 

SPECIFICATIONS 
calibrated at 25°C 

AS A DC “OLTMETEK ACCURACY (90 days): 
RANGE : ~1~1 micro"olt per digit (1" rn" full range) to I"-100" range ~1.(0.3% OF reading +0.04% of range) 40 

i”“Ltiples. 
cMl2.R: GrcnCer than 100 d8 wit,, 1 kilohI ““balance, 

dc t” 180 ,,z at 10 LLZ multiples. 
MAx1nlM SAFE INPUT: ~I-1400 volts peak nlomentary, 1000 

v dc or rms ac C”“tin”““S. 

AS A UC AMMETER 
Rmm: LO.1 nanLmn,>ere per digit (IpA full range) to 

~+2 amperes in Se"en decade ranges. 
T"g LO 19999 0" all ranges. 

100% overrang- 

ACC"P.ACY (90 days) : ~(0.05% Of reading +0.02% Of 
range). SelI heating due to long term application 
"f 2 amperes will callse less than 0.1% addirional 
error 0" the l-ampere range. 

TEMPE‘UT"RC cOEPFICIENT: +(".005% of readine +0.002% 

to-19999 on a11 
jl 

ranges. 
ACCUKACY (90 days: j: ,o.OS% oc reading ior l-kilohm 

through l-megohm ranges; 20.2% of reading 0” LiW 
IO-merohm ranees: ,1.3% Of readine a1 the 1"o-meeohm 
range; +20% or reading on the lOOO-megohm *ange 
(?0.02% Of range an all ranges). 

TEMPEKATURE COEFFICIENT: +(0.008% of reading +o.oo?.% 
of ranee ~+0.0003% of readine r,er memhm~/"C. 

SETTLING-TIME: Less than 2 &bnds t: raGI accuracy 

VOLTAGE ACROSS UNKNOWN: 100 mv for full range on the 
l-kilohm to 100.kilohm ranges, 1" "aximum open cir- 
CUIL. 1 Volt for full range 0" rtle I-megotrm eo 
1000~megohm ranges, 5 volts open circuit. 

MAxIMuM 0"EKLOA": 250 volts rms on the l"O-kihhm to 
1000-meg"hm ranges. Diode clamped to protect the 1 
and lo-kilohm ranges (internallr fused beyond 3 amps 

AS AN AC "OLTMETEK 
RANGE : 10 micro"olts per digit (100 nl" full range) 

to 1000 vo1rs rms in five decade ranges. 100% aye*- 
ranging to 19999 on all except the lOOO-volt range. 

and I” ranges 
lk” rance +(0.4% of readinr .+0.04% Of ranee, 40 HZ- 

(Average reading, calibrated in rms of a sine wave. 
TEMPERAT"KE COEFFICIWT: L10.35% of reading f0.003% 

Of range (0.008% 0" 100-d range)l/"C. 
INPUT IMPEDhNCE : i Ml> shunted by a,>proxi,,,ately 100 pl 
SETTLING TIM?: Less than 3 seconds except for ac 

superimposed on dc. 
MAXIMUM SAFE INPUT: 1000.volts dc or rms ac (1500 

volts peak) lo-"olc to 100".volt range, 300 volts 
rms (450 volts "eak) a" the loo-Ill" and l-volt ranee: 

AS AN AC AMMETEK 
RANGE: 0.1 nanoampere per digit (I$ full range) to 

2 amperes rms, In seven decade ranges. 100% over- 
ranging to 19999 00 all ranges. 

ACCURI\CY (90 days): ?(1.5% of reading +o.l% of range 
40 Hz to 1OkHz on the LOO-microampere to l-ampere 
ranges, decreasing to 40 117. to 200 Hz on the l- 
microampere range (average reading, calibrated ii, 
rms Of a sine wave). 

TEMPERhTURE COEFFKIENT: +~(0.04% of reading +o.oo*% 

the low* ranges increasing to approximately so0 
millivolts on the l-ampere range. 

MAxnluM SAFE INPUT: 3 amperes, internally fused 
bewnd 3 amperes. 

ZERO STAbILITY: ~(0.0005% "f range ~t0.3 ~V)/OC. 
ANALOG OUTPUT: ,l vclt at up 1'3 1 mi1ii.ampere ior 

full ranjz,e input, 100% o"erra"gi"y ora a11 ranqes 
except tie lobe-volt ranges. 

POLARITY: Automatic. 
OFFSET C”RmNT: Typically less than 10 picoamperes. 
DISPLAY: 4 digits plus 1 overrange digit; appropriate 

decimal location; function in engineering units; 
polarity and overload indicarion; 2 readings/second. 

ISOLATION: Circuit ground to chassis ground: greater 
than 100 megoihms shunted by Less than 0.02 micro- 
farad. Circuit ground may be Eloaced up co 500 volt 
with respect to chassis ground in all modes. Maxim" 
safe voltage between input and chassis ground: 1500 
volts peak. 

WARMUP TIME: 45 minutes co within twice soecified 

CONNECTORS: Input, chassis ground; binding posts. 
Analog OUtput; Amphenol 80-PC2F. 

POWER: 105-125 or 210-250 volts (switch selecred), 
50-6" HZ, 25 watts. 

1 

i. 

3. 

) 

s 
m 

9 

1 
DIMENSIONS,WEIGHT: Style M 3-l/2 in. half-rack, over- 

all bench size 4 in. high x 8-l/2 in. wide x 15-l/4 
in. deep (100 x 217 x 385 mm). Net weight, 10 pound 
(4,6 kg). 

ACCESSORIES S"PPLIED: Mating OUtpUt connector, spare 
input fuse. 
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SECTION 1. GENERAL DESCRIPTION 
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General Description Paragraph 

Turns on instrument power 2-3a 

sets dc-voltage functian 2-3c 

set.5 ac-voltage function 2-3c 

sets ohms function 2-3c 

Sets dc-ampere function 2-3c 

sets ac-ampere function 2-3c 

sets instrument sensiii.vity 2-3b 

2-h 

2-h 

Z-2a 



GENERAL “ESCKIPTION 

TABLE l-2. 
kar Panel Controls and Connectors 

FUSE 117”: l/2 ampere 2.LOa 
234”: l/4 ampere 

OUTPUT 

BCD OUTP”T 

LINE Input 

Analog output, 1v for full range 

Provides digital outputs with Model 1712 installed 
as shown (connector not provided without Model 1712) 

receptacle mates with 3-wire line cord 

2-2h 

2-9a 

?-l&3 

ZERO ANALOG SC0 LINE 
ADJUST OUTPUT OUTPUT SWITCH 

It723 5502 5108 s701 

3 



SECTION 2. OPERATION 

b. Shielding. 

1. Electric Fields. Shielding is usually neces- 
say when the Fnstrument is in the presence of very 
large a--c fields or when very sensitive meaS”rementS 
are being made. The shields of the measurement 
circuit and leads should be connected together to 
ground at only one point. This provides a “tree” 
configuration, “hid, minimizes graund loops. 

3. Other Considerations. 

a) Voltmeter Measurements. “se shielded input 
leads when source resistances are greater than 1 
Kilohm or when lang input cables are used. 

b) current Measurements. on the IlLA and p.4 
current ranges, no special shielding precautions 
need be taken. However, on the I microampere 
range, shielded input leads are recommended. 

c) Resiseance Measurements. Shielding of input 
leads and source are recommended for measurements 
on the 10 megohm through 1000 megotm ranges to 
prevent erroneous readings. 

C. Floating. The circuit ground to chassis ground 
isolation is greater than 100 megohms shunted by less 
than 0.02 microfarad. Circuit ground may be floated 
up to 2500 volts With respect to chassis ground in a11 
modes. TO use the Model II1 for floating measurements, 
disconnect the shorting link between the LO and CASE 
terminals on the front panel. 

d. Source Impedance. The Model 171 has an input 
resietance of 10% on the 10 Ill” to 1-v ranges. The 
loading error *or these ranges Will be less than 0.003% 
(negligible with respect to full scale readings) when 
the source resistance is 30 kilahm or less. On the 
10 v to 1000 ” ranges, input impedance is greater than 
10’s?. Loading error will be negligible when the source 
resistance is less Lhan 300 duns. 

2-2. CONNECTIONS. (refer to Figures 2 and 3) 

a. Input. Three binding posts are provided on the 
front panel for input connections. The terminals are 
color coded as follows: red = input high, black = 
input low, and green = chassis ground. The shorting 
link should be connected between LO and CASE for 
grounded operation. The link should be removed for 
floating operation. 
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Full Range Full Range overrange 
sensitivity loisplay Display 

1 kll x.9999 !d 1.9999 kn 
10 k$l x9.999 w 19.999 kc! 

100 k!2 X99.99 kll 199.99 kil 
4 I Ml x.9999 m 1.9999 MC. 
i 10 K\i x9.999 Mn 19.999,m 
6 100 MC x99.99 Mn 199.99 Mfl 
7 100” MS? x999.9 MS’ 1999.9 m 

1 kg! 100 rn” 100 LPA 2v 10 liw 
10 kQ 100 ln” 1” ilh 2v I ,lW 

100 !42 100 tnv 1 VA zv 0.1 ,,w 
1 Mli I” 1 !a 12 ” 1 uw 

10 MC 1” 100 *ii 12 ” 0.1 $4 
100 M 1” 10 nA 12 ” 0.01 ,,w 

1000 Mli I, v 1nA 12 v 0.001 +I 
I 

6 

a. General. With the optional Model 1712 Digital 
Out,,ut, the Keithley 171 becomes a systems-oriented in- 
strument with a flexible BCD 8-4-2-l output that may 
be easily interfaced with many digital printers or 
COlilpUte*S. This flexibility is due to the wide opera- 
ting voltage levels of the buffer stages of the 1712. 
These stages utilize “open collector” output transis- 
tars thaf may be operated at c~,,mon DTL and TT,. “olt- 
age levels as well as others up LO f12 volts. I” 
addition, the Model 1712 has ar. exeensive list of 
built-in features which include camplere timing out- 
purs and remote controls. Eight strobe lines are 
also provided. Each line controls 4 bits of OUtpUt 
data, which allows the I,12 to be easily set up for 
8,12, or 16-bit coqmters or other digital devices. 
The 1712 can be ordered factory-installed in tht ?;I, 
or purchased separately in kit form for field install- 
ation. The Model 1712 includes an output-buffet module, 
w-wired 50-pin receptacle (5108), wiring harnses, 
and mating 50-pin connector (not wired). 

C. OUtput Connector Pin Identification. Refer 
to Table 2-7 and Figure 5. The 50-1 >i” BCD-output 
receptacle (5108) of the Mod< 51 171 i.s arl Amphenol 
Micro-Ribbon type 57-40500 (Ke*thle, 7 CS-221). The 
supplied mating connector is an Amphenol Micro- 

773 



MODEL 171 

TABLE 2-6. 
Specifications 

Model 1712 Digital output 
1 

OIGITAI. OUTPUT: BCD (8421) open collector lo- 
gic (Motorola MC 858P) represents each of 4 
digits (0000=0), overrange digit, overload 
(“l”), polarity (+ = “l”), function and four 
decimal positions. 

TIMING OUTPUTS: Clock: 100 kHz pulses. 
CO”nf Interval: Logic “0” appears during 
count interval (i.e. pulse width is propor- 
tional to analog input signal). Flag (Fx): 
Logic “1” (“0”) appears for a 300-m*ll*second 
interval out of a co”“ers*o” time of 500 
milliseconds. No change in digital output is 
made during this interval. 

OUTPUT LOGIC LEVELS: 0”fp”t Logic “1” - open 
transistor collector to ground with leas 
than 100 microamperes leakage. +12 volts 
maximum allowable applied voltage. output 
Logic “0” : transistor switch closure to 
ground with less than 0.5-volt saturation 
voleage at f35 milliamperes sink current. 

REMOTE CONTROLS: a: 8 lines permit 
ward serializina in 4-bit increments or 
multiples thereof. “pen circuit inhibita 
controlled output lines from conducting 
(closure enables conduction). Hold: 
Closure retains result of last con”ersion 
in both the digital output and the display. 
Hold 112: Closure hairs co”“ersions at 
end of present conversion holding reading 
in bath the digital outpuf and the dis- 
play. w: Release edge of pulsed 
closure initiates one con”ers*o” when in 
Hold 112. Signal is averaged for a ZOO- 
nrillisecond period starting 100 milli- 
seconds after release of “Trifiger” or 
Hold 112. Flag Reset: Closure sets 
Flag (Flag) to logic “0” (“1”). 

mqumm CONTROI. LOGIC LEVEL: open circuit 
- either greater than 4 kilohms resistance 
or a voltage between +2 and +12 Volts 
(except flag reset, +5 voles maximum) 
referenced to ground. Closure = closure 
to graund within 0.5 volt while sinking 
c2.5 milliamperes. 

CONNECTOR: Output: 50-pin Amphenol Micro- 
Ribbon type 57-40500. 

ACCESSORIES *“AILABLE: 
Model 4405 Terminal BOX: 3 ft. (Im) 

cable, Connecfor, and 50-terminal 
box. 

Model 1801 output Cable: 10 ft. (3m) 
cable,wich 5%pi” connectors and 
mating panel-mount co*nector. 

773 

OPERATION 

Ribbon type 57-30500 (Keichley cs-220). The optional 
Model 4405 Terminal BOX and Model 1801 output Cable 
(see Table 2-6) are i&al interfacing accessories. 
For applications where the Model 1712 must be temper- 
arily interfaced to a printer with a special input 
connector, for example, the Model 4405 allows easy 
screw-terminal access to all 50 pins of the Model 
1712 Digital output. 

i 

tion syste& is made easy with the “open collector” 
output buffer stages of the 1712. The “open collec- 
tor” gape of the Model 1712 switches impedance. 
rather than “oltage,from high to low levels. This 
permits the user to determine his own voltage level 
difference between logic states “1” and “0” as de- 
termined by the “reading” logic gate of the digital 
reading device (printer. computer, etc.). Any logic 
voltage level up to + 12 volts (+ Vext) may be applied 
to the callector of each ““tput ~ra”sistclr of the 
Model 1712. Logic state “1” is defined as an opan 
tranSlStOr collector to ground w*th less Clran 100 
microamperes leakage; +I2 volts maximum allowable 
applied voltage. Logic state “0” is defined as a 
transistor switch closure to ground with less rhn” 
0.5 “OlL saturation voltage at + 35 milllmaperes 
sink current. The “open collector” feature of the 
Model 1712 Digital OUtpUt is compatible with a wide 
variety of logic types including Tn., “TL, and RIL. 
In the case of RTL and some aeher logic types, a 
pull-up resistor CR) is needed tcJ define logic state 
“1”. For more information on digital interfacing. 
contact your Keithley Represenrative or the factory 
for your copy of our ProdUCt Notes “interfacing 
Digital Instruments”. It encompasses not only the 
basics of digital coding, but also the types of 
logic in use today by most digital equipment ma”“- 
facturers including Krithley. 

quence of the overall analog-to-digital (A-to-D) con- 
version cycle in relationship with the 1712 Digital 
output. 

1. Integrate Period. During the “INTEGRATE” 
period, the analog signal is applied to the in- 
tegrating amplifier. The ramp waveform of the 
“INTEGRATOR” could have a posfti”e or negative 
slope, depending on the polarity of the input 
signal. 
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FIGURE 6. OUtpUt Buffer stage. 

2. Coune Period. During the "COUNT" period, 
the integrating amplifier is driven to zero by 
a discharge voltage, with the analog signal re- 
moved from the amplifier. The "COUNT INTERVAL" 
represenes the actual count time for the integrat- 
ing amplifier to reach a zero crossing from the 
original level of the applied signal. Thus, this 
interval is proportional to fhe analog input sig- 
"al and may be from 0 LO 200 milliseconds in d"P 
ation. For a 100% overrange signal, this interval 
would rhen be at its maximum value of 200 milli- 
SW""dS. 

3. Zero Period. During the "ZERO" period, the 
analog amplifier is zeroed, and the decade cou"fers 
are reset &xTor co a new c"""ersi"n cycle. 

f. Timing outputs and Remote Controls. (Refer to 
Table 2-7 and Figure 7). The Model 1712 Digital 
output provkles various timing outputs and remote 
controls co regulate the transfer of data from the 
Model 171 DMM to a particular digital acquisition 
system. 

1. Clock. The "Clock" timing output provides 
100 kHz pulses which serve as a reference frequency 
for direct binary outputs when used in conjunction 
with the "Count Interval" output. 

2. count Interval. The "Count Interval" timing 
output (see Paragraph 2%9e2, may be used wieh an 
exCer"a1 binary ripple counter and gate to obtain 
a reading directly in binary form. 

3. Flag (F-zg). The "Flag" output 1s a negative- 
go*ng logic state "1" that appears for a 300~milli- 
seco"d interval out of a total conversion eime of 
500 milliseconds. No change in digital output is 
made during this interval. The "FTg" output is 
a positive-going logic state “0” and is available 
for use with digital equipment that will not accepr 
the negative-going "Flag" output. 

4. Strobe. The "Strobe" remote control consists 
of 8 lines to paIlif word serializing in 4-hit in- 

* 

CrenleneG or multiples thereof. A" open circuit 
inhibits the controlled output lines from conduct- 
ing (closure enables conduction). This allows 8, 
12, or 16-hit compueers to be easily ineerfaced 
with the Model 1712 without the need of a" Fnter- 
mediate register. Also, fhese "Strobe" controls 
allow the user to connect together the data outputs 
Of two or more i"sCr"me"ts. Each instrument CB" 
then be individually interrogated, without disturb- 
ing the ocher instruments, by simply grounding the 
strobe lines of the particular instrument of inter- 
est. when not using rhe strobe feature of the 
1712, keep all strobe lines closed to common 
(ground). 

5. Hold. The "Hold" remote control, by closure, 
retains the result of the last A-to-D conversion 
in both the 1712 output and the display. 

6. Hold 112 and Trigger. Closure of the "Hold 112" 
remote control halts conversions at the end of the 
present conversion, holding the conversion result 
in both the 1712 output and the display. The 
'Trigger" remote concro1 operates only When "Hold 
i/Z" is also in use. The release-edge of B pulsed 
closure initiates one conversion, during which time 
the signal is averaged for a x30-millisecond period 
starting 100 milliseconds after the release of 
either fhe "Trigger" or "Hold ,/Z". Minimum "Trigger" 
closure time is one microsecond. The high or open 
state of the "Trigger" must be + 2 to + 5 volts. 
Both "liold 112" and 'Trigger" must be left in the 
open stafe when not in use. "se Model 1712 oucwt 
pin number 27 (Common) as ground far all closures. 

7. Flag @lag) Reset. The "Flag (Flag) Reset" 
remote control allows for early reset Of the Flag 
(FTg) while operating the Model 1712 in any mode. 
This control can be used whenever the digital r&d- 
0°C equipment connected to elle 1712 operates faster 
than the time the Flag (Flag) is~active (300 milli- 
seconds). For example, activation of the Flag - 
(Flag) can tell a computer to take data from the 
Model 1712 and r-u" a program which may only take 
20 milliseconds. At the end of the program, the - 
computer still sees clle Flag (Flag) and needlessly 
~-e--runs ehe program with duplicate data. By using 
the "Flag @lag) Reset" control, computer running- 
time is minimized and data-taking time is not lost. 

g. ~umary of Digital O~twts and Conrrols. The 
basic rermi""l"gy and some pin-to-function relation- 
ships of the outputs and controls of the Model 1712 
will now be discussed. Refer to Table 2-7. 

1. Digital output Codes. The digital OUtpUt 
code for the Model 1712 is 8-4-2-1 Binary Coded 
Decimal (BCD). Each digit of a reading is re- 
presented at the BCD output by a four-bit binary 
code. The "units" digit of a reading is repre- 
sented by the output of pin numbers 1,2,3 and 4. 
The "tens I' digit of a reading is represented by 
the output of pin numbers 5.6.7, and 8. The 
"hundreds" digit is represented by the output of 
pin numbers 9,10,11, and 12. The "thousands" digit 
is represented by the output of pi" numbers 13,14, 
15, and 16. The "ova-range" digit is represenzed 
by the output of pin number 17. Thus, in BCD 
language, each digit of 4-112 digit display of the 
Model 171 is represented for display by a printer 
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J108 Function 5108 FU"C c im: Pi" NO. output Pi" NO. OUtpUt 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 x 10" 
2 x 10" 
4 x 10" 
8 x loo 
1 x lo1 
2 x lo1 
4 x 101 
8 x 101 
1 x lo2 
2 x 102 
4 x lo2 
8 x lo2 
1 x lo3 
2 x lo3 
4 x lo3 
8 x lo3 
1 x 104 

DPl (1.0000) 
DP2 (10.000) 
DP3 (100.00) 
DP4 (1000.0) 
HOLD 
Flag Reset 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

C"m"0" GNU 

Clock see Para. Z-911 
Count interval see Para. 2-9e2 

G see Parh, ?-9f3 
see Para. :-9f3 Flag 

Logic "1" SO Lange Availabi 
Function 1 see ~T;xbie 2-9 
Function 2 see 'Table 2-s 
Funct-ion 3 See viable 2-4 
Logic "1" Ov~rl"~d 
Logic "1" Polarity (+I 
'Trigger Control 
Hold 112 Control 
Logic "1" AC KeadlnR 
Strobe Overload Control 
Strobe Flag Control 
Strobe Function Control 
Strobe Data 114 Control 
Strobe Data 113 Control 
Strobe Data 02 Control 
Strobe Data I1 C”“tr”l 
Strobe DP Control 
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I OPEP”4TION MODEL 171 

or use in a program by a computer. Table 2-8 shows 
how a decimal number (digit of a reading) is de- 
rived from BCD code. The decimal number "?", for 
example, is derived from the 3rd, Znd, and 1st bits 
being in logic state "1" (4 + 2 + 1 = 7). 

FI 
1 

TABLE 2-8. 
BCD Code to Decimal Number C"""ersi0" 

8 x 10n 4 x 10" 2 x 10" 1 x 10" Decimal 
(4th bit) (3rd bit) (2nd bit) (1st bit) Number 

0 0 0 0 0 
0 0 0 1 1 
0 0 1 0 2 
0 0 1 1 3 
0 1 0 0 4 
0 1 0 1 5 
0 1 1 0 6 
0 1 1 1 7 
1 0 0 0 8 
1 0 0 1 9 

n = 0,1,2,3, or 4 depending on digit being decoded 

2. output C”“ml”” (Ground). It is recommended 
that all closures t" ground are made through pin 
number 27 of the out,,ut connector of the 1712. 

3. Function Indication at Output. The basic 
function (engineering units) of a reading are re- 
presented by a 3-bit binary code from the three 
output "Function" lines (pin numbers 35.36, and 
37). Whether ehe reading is ac or not is repre- 
aenred by the "AC Reading" output line. Table 
2-9 shows how the complete function of a reading 
is derived from BCD code. 

TABLE 2-9. 
BCD Code to Funcfi"" C"""ersi"" 

,nction Function Funcrion AC Fading reading 
OUtpUt 2 output 3 OUtput OUtput Function 

1 0 0 0 dc 2s 
0 1 0 0 dc " 
1 0 0 1 ac mv 
0 1 0 1 ac " 
1 1 0 0 kn 
0 0 1 0 Mn 
1 0 1 0 dc u.4 
0 1 1 0 dc mA 
1 0 1 1 ac PA 
0 1 1 1 ac mA 

4. Strobe Controls. The "Strobe" lines (pin 
numbers 43-50) each control specific "ueput func- 
tions as follows (see paragraph 2-9f4): 

a). Strobe Overload. Closure of this line 
enables simultaneous conduction of data from 
pin number 38 (OVERLOAD), 39 (POLARITY t), and 
17 (1 x 104). 

b). Strobe Flag. Closure of this line enables 
simultaneous conduction of data from pin number 
32 (=) and 33 (FLAG). 

10 

C). Strobe Function. Closure of this line 
enables simultaneous conduction of data from 
pin number 35 (FUNCTION 1). 36 (FUNCTION Z), 37 
(FUNCTION 3), and 42 (AC READING). 

d). Strobe Data 1/4. Closure of this line 
enables simultaneous conduction of data from 
pin numbers 13, 14, 15, and 16, the four BCD 
bits representing the "thousands" digit of a 
reading. 

e) . Strobe Data 83. Closure of this line 
enables simultaneous conduction of data from 
pin numbers 9, 10, 11, and 12, the four BCD 
bies representing the "hundreds" digit of a 
reading. 

f). Strobe Data 112. Closure of this line 
enables simultaneous conduction of data from 
pin numbers 5, 6. 7, and 8. the four BCD bits 
representing the "tens" digit of a reading. 

9). Strobe Data i/l. Closure of this Ii"‘? 
enables simultaneous conduction of data from 
pin numbers 1, 2, 3, and 4, the four BCD bits 
represenrin~ the "units" digit of a reading. 

h). Strobe DP. Closure of this line enables 
simultaneous conduction of data from pin numbers 
19, 20, 21, and 22, representing the four possible 
decimal-point positions of a reading (see Figure 
4a). 

h. Installation. To field-install the Model 1712 
Digital Output "ption in the Model 171 Digital Multi- 
meeer, first remove the cop c"ver of the 171 by re- 
moving the four screws. Insert the PC-275 circuit 
board module in the mating receptacle (51202) on the 
mother board of the Model 171. The receptacle is 
located near the rear panel. Next, rem"ve the "BCD 
OUTPUT" cover plate on the rear panel; save the two 
BC~BWS. Feed the 50-pin receptacle (5108), conneceed 
to the cable harness, through the "BCD OUTPUT" open- 
ing in the rear ,xnel, orienting the receptacle with 
the manufacturer's part number facing down. Now 
fasten the 50-pin recepeac1e (Keithley CS-221) to 
the chassis using the two screws from the removed 
cover plate. Connect 5708 to pins P708 on the 
mother board (see Figure 19). 

NOTE 
The circuit board module of the Model 1712 contains 
active components, and home hear is generated by 
these components due to normal power diasipati"n. 
This heat generation will be stable after wnrm-up 
but will cause a possible 1 to 2-C ambient te,,,,,er- 
at"re rise inside the Model 171. To be assured 
of specified operation in all modes, it is recommen- 
ded that the 171 be recalibrated following instruc- 
fions in Section 5-4 of this manual. 

2-10. OPERATING TECHNIQUE. 

a. Power. 

1. Check the line switch (5701) on the rear 
panel for pr",xr line voltage setting, either 117 
or 234v. 
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SECTION 3. CIRCUIT DESCRIPTION 

1” 
1. v 
I” 

10 In” 4.99k:I 499 k.~. 100 
100 mv 4.99k.Y 39.2k.. 10 

1 v 4.99k 0 1 
I 10 ” 4.99lc:: 0 1 

100 ” 4.99kl: 0 I 
1000 ” 4.99kcn 0 1 



FIGURE 11. AC/DC Co”“erter. 

MODEL 171 MODEL 171 

input drop is 1 volt instead of 0.1 volr. uiodes input drop is 1 volt instead of 0.1 volr. uiodes 
01003 and “1002 are protection diodes to prevent aver- 01003 and “1002 are protection diodes to prevent aver- 
loadini: Of the ohms reicrence circuit in the event loadini: Of the ohms reicrence circuit in the event 

FIGURE 12. Ohmmeter Configuration. 

i. Frequency Divider. This circuit provides the 
chopping frequency as derived from the 1”” kHz clock 
race. Integrated circuit QA506 divides down the 
clock rate by a factor of 11. Inteerared circuit 
9.4507 (A, 8).is a dual flip-flop whh, provides an 
additional X4 division which results in a chopping 
frequency of 227.27 Hz. 

U”ffU Amplifier. ‘This circuir provides drive 
signals for the switching transistors in the modu- 
lator and demodulator circuits. Transisrars 9508 
and Q507 provide anti-phase square waves which drive 
the gates of the switching FETs Q501 and Q502. 
Transismr Q5O6 provides a drive signal far Transistor 
Switch 9505. Potentiometer R535 is an internal adjust- 
ment for calibration of the chopper drive signal. 

3-3. SWITCHING. 

a. Function Selection. me five front panel pusi,- 
buttons are used LO select either DC”, AC”, OHMS, 
DCA, or ACA. 

1. a. When this mode is selected the input ,,I 
is connected thru B divider to the analog amplifier 
input. The divider is used on the I”“, 1”““, and 
1 kV ranges. The divider ratios are l/10, 1/l”“, 
and l/1000 respectively to give a 1 volt input to 
the analog amplifier.See Figure 13. 
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Range Shunt it Volt sensitivity ndjustmc” 

1 Llri 100 kil 100 rn” 
10 ,,A 10 !a 100 m” 

1.00 llii I k$i 100 rn” 
ImA 100 12 100 “1” 

10 mh 1~” $2 100 ,“” 
100 “IA I !I 100 “3” 

1000 IVA 0.1 $1 JO” a” 



The Integrator is zeroed for a minimum of 100 
milliseconds ("ZERO" period) before the sampling 
is repeated. me total conversion time is 500 
millisecands, which corresponds to 2 conversions 
per second. 

3. me A-to-D cOn"erter is composed of six 
ma,ar circuits as follows: (See Figure 16 for a 
block diagram.) 

a). Clock (located on PC-300). 

2. Timing sequence. me operation of rile 
A-to-D Converter can be described by considering 
a typical conversion cycle. 

'b). BCD Counter (located on K-299). 

c,). Program/Decoder (located on P-299). 

a). me clock provides pulses at rate of 
100 kHZ for 50 to 60 Hz operation. 

b). The *CD counter serves as a master 
timing control for the A-to-D conversion cycle. 
The timing is accomplished by the "10000" 
counter which has five coded states, namely 
0,1,2,3, and 4, each lasting for 10,000 CO""tS 
of the 100 !dlz clock. 

e) . when the "Buffer/Store" command is given, 
the Buffer/Storage Register copies the BCD in- 
formafion from the BCD Counter (Qb.208, QA211, 
QA214, QA217). 

f). The conversion cycle is completed after 
the "2" period (i.e., the Zeroing Period). 

d). Integrator (located on R-301). 

e). zero-crossing Detecmr (located on PC-301). 

f). Buffer/Storage Register (located on K-299). 

4. Circuitry. 

a). Clock. An oscillator composed of integra- 
ted circuits QA401A, 8, c provides clock pulses 
at a rate of 100 kHz. A crystal oscillator Y401 
determines the frequency Of operation. 

b) BCD counter. The Decade counters designa- 
ted "1". "lo", "loo", and "1000" are campoaed of 
individual integrated circuit modules QA217, Q.4214, 
QA211, and QA208 respectively. All four counters 
have B capacity of lo-counts each. FOX CO"nts of 
10,000 and higher, the overrange "1" m201) is 
lit. This is accomplished by Q201 and QAZOZA. 

c). Program/Decoder. This circuit produces 
event commands to control the overall sequence 
for the conversion cycle. The Program/Decoder 
consists of a 5-state counter (OA207). loeic 
circuits QA204D, QA203D, QA205Ei; E, iid F; and 
inverter Q.4206‘4. me event commands are defined 
as "O,l", !!2", "3,4n. 

d). Integrator. The operation Of rile 1ntegrarm 
is controlled by switches identified as s*, SD, 
Sx, and SR as shown in Figure 15. Swirch Sx 
(Sampling Switch) is composed of Q302. Switch LL 
(zeroing switch) is composed of transistors Q305 
and 4315. Tramistors Q306, Q307 are control 



CIRCUIT LmxRIPTION 

circuits controling 4305 and 9315. The integrator 
amplifier consists of QA301 and Q313. This is 
fallowed by a gain of 20 and gain of 50 (QA302 
and QA303). The integrator capacitor is C312 
(.1 pfd). Switches Q308 and Q31O control the 
reference current during the “0,l” period. The 
feedback rezeroing of the InteSra~or circuit is 
performed by FET Q315 (Switch SD). Ke~istor 
R351 and capacitor c317 provide filtering in the 
feedback loop. Diodes 0312 and 0313 provide 
fast response for large input offsets (especially 
due t” input overloads). 

e). Zero-Crossing Detector. ‘The level detector 
is QA304. Its output provides two levels Which 
selects the proper reference for the “0,l” period 
and also produces a zero crossing pulse (p). 

fl. Buffer/Storage Register. The “I”, “10”. 
“loo”, and “1000” storage registers are composed 
of individual integrated circuits l&*1*, QA215, 
QA212, and Qb.209 respectively. The “10000” 
storage is done by QA202A. 

cator. me Decoder/Driver ci;cuits decode tic BC” 
lnfornlatlo” irom the storage Register into ten-line 
decimal code. A separate driver circuit controls 
the “overrange 1” whenever the full range exceeds 
9-9-9-9. 

1. Numerical Readouts. The four numerical 
readouts “204, “203, “202, and “201 are *riven 
by Decoder/Driver modules Q.4219, QA216, QA213, 
and ()A210 respectively. Blanking of the *utner- 
ical readouts occurs whenever the display ex- 
ceeds 1-9-9-9-9. The Blanking circuit is composed 
of tran~isturs Q204, Q205, and Q206. Transistor 
Q205 drives the base of Q204 to provide +I70 
volts for the readout tubes during normal oper- 
ati.on. When an overload occurs, cransistar 0206 
is driven “ON” which in turn reduces the +I70 
volt output, thus blanking the readout tubes. 

2. polarity Indication. This circuit is composed 
of integrated circuit QA205A, transistors 0202 and 
Q203, and polarity indicator module US202. Inte- 
grated circuit ()A2028 is the Polariry SL0ra.w 
Register. 

3. overrange indication. This circuit is com- 
posed of integrated circuits Qh201A and QUO%, 
transistm Q201, and indicator DS201. QA202A 
is the Overload Storage RegisCer. 

773 

d. Digital Output Option. The digital output 
includes output b”fferS for all output informatlo”. 
The buffers utilize “Open Collector” OUtput tran- 
sistors as shown in Figure 6. The buffer stages 
have provision for optional “STROBE” control as 
show” in Figure 16. 

Input 1 Input 2 OUtpUt 
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,,CI ,::;‘>l”: 1: 

FIC”rn 17. f.fodcl 1007 Dual Rack Mounting Kit - Exploded View. 

FIG”RE 18. Model 2000 Single Rack Mounting Kit. - Exploded View. 
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SECTION 5. MAINTENANCE 

5-1. GENERAI.. This section contains information 
necessary to maintain the i”str”me”t. Included are 
procedures ior performance checksand calibration. 

5-2. P.EQ”1RE.o TEST EQUlPMENT. RecoIlunended test 
equipment for checking and servicing the Model 171 
are given in T&k 5-I. Test equipment Other than 
that listed may be subsdtuted if the specifications 
in Table 5-l are e*ualled or exceeded. These speci- 
fications are the minimum requirementa for testing 
the Model 171. 

5-3. PERFORMANCE CHECKS. “se the following proce- 
dure to verify proper operation of the i”sLr”ment. 
All meaSureme”tS should be made at an ambient temper- 
ature Of 25°C and relative humidity below 50% 
(otherwise the instruments temperarure coefficients 
should be considered when verifying accuracy). If 
the instrument is out of specification at any point, 
perform the complete recalibration as given in 
paragraphs 5-4 in the exact order specified. 

a. Preliminary Setup. 

1. Set the rear panel line switch for either 
117” or 234” depending on the line voltage avail- 
able. 

2. Check the fuse on the rear panel for proper 
rating. 

117”: U2A SLO-BLO, 3AC, Keithley W-4 
234”: 1/4A SLO-BLO, 3AG, Keithley F”-38 

3. Connect the power cord to a variable rrans- 
former which has been sef to 117” il” or 234” 
t2” depending on the line voltage available. 

4. Connect the shorting link an the front panel 
between LO and CASE. For maximum operator safety, 
make certa*n chat the chassis is connected to earth 
ground by way of the third-conductor on the line 
cord or by way of a separate clip lead from CASE 
to earth ground. 

5. Set the Power switch to “ON” and allo” the 
instrument co stabilize at ambient temperature for 
at least one hour. 

b. Accuracy Check. Following procedures below, 
note that if the ambient temperature is not at 25’C 
the temperature coefficients listed in the various 
“Accuracy Check” Tabl.es (5-2,5-3,5-4,5-5,5-6) should 
be used to calculate the allowed rending tolerance 
due to temperature differences. 

1. DC” Function. 

a). Select the dc voltage function by depress- 
ing the appropriate front panel pushbutton. 

b). Set the RANCE switch (8902) to the 10 m” 
range. 

c). AppJy a short circuit between rhe HI and 
LO input terminals. me display should inclicare 
0.000 In”. If necessary, adjust the rear panel 
zero control fo obtain a zero reading with the 
polarity indicator alternately flashing between 
+ and -. 

d). Remove the short CirC”it and apply dc 
voltages to the input of the 171 wieh the appro- 
priate RANGE switch setting as given in Table 
s-2 using DC Voltage Source (A). 

e). Verify thaf the readings on the display 
are within the tolerances stated. 

2. AC” Function. 

a). Select the ac voltage function by depress- 
ing the appropriate front panel pushbutton. 

b). Set the sensitivity switch to the 100 m” 
range. 

c). Apply a short circuit between the HI and 
I.0 input terminals. The display should indicate 
00.00 m” within one digit of zero. 

d) Remove the short circuit and apply ac 
voltages to the input of the 171 with the appro- 
priate RANGE switch setting as @“en in Table 
5-3 using AC Calibrator (C). 

e). Verify that the readings on the display 
are within the tolerances sraeed. 

3. DC‘4 Function. 

a). Select the dc amperes function by depress- 
ing the appropriate front panel pushbutton. 

cl. Verify that the readings on the display 
are wifhin the tolerances stated. 

4. ACA Function. 

4. Select the ac amperes function by depress- 
ing the appropriate front panel pushbutton. 

b). Apply an ac current to the input of the 
171 with the appropriate RANGE switch setting 
as given in Table 5-5 using AC Calibrator (C) 
and series resistors having tO.l% accuracy. 

c) f Verify that the readinga on the display 
are within the tolerances stated. 
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5. OHMS Function. 

a). Select the ohms function by depressing the 
appropriate frant panel pushbutton. 

e). Steps a through d may be repeated if de- 
sired for osci11aror setrings from 50 Hz! to 180 
HZ nt 10 Hz multiples. 

b). Apply resistance values t” the input of the 
171 with the appropriate RANGE swiccb setting as 
given in Table 5-6 using Resistance Source (E). 

7. con!man Mode AC Rejection. 

C). Verify that the readings on the display 
are within the tolerances srated. 

a). Select the dc voltage function by depress- 
~“g the appropriate front panel pushbutton. &- 
e the shorting link on the front panel between 
LO and CASE. 

6. Normal Mode AC Rejection. b). Set the RANGE switch sensitivity to 1”. 

a). Select the dc voltage function by deprass- 
ing the appropriate front panel pushbutton. 

b). Set the RANGE switch eensitivity to 1V. 

c). Conne~f a one-kilohm (5-10% tolerance) 
resistor between input terminals HI and LO. 
Apply a 60 Hz 50-v&t p-p sine wave f” the CASE 
and HI input of the 171 using Oscillator (F). 

c). Apply a 60 Hz 9.5 volt p-p sine wave t” 
the input of the 171 using Oscillator (F), trans- 
former coupled to eliminate dc offsets. 

d). When the 60 HZ signal is applied, the 
display reading should not vary more than 5 digits. 
exclusive of noise and drift. 

I). When the 60 Hz signal is applied, the dis- 
Slav readina should not vary more than 30 digits, 
k&sive 0: noise and drif;. 

e). Steps a through d may be repeated if de- 
sired far Oscillator settings from dc to 180 HZ 
at 10 HZ multiples. 

5108 for optional Digital OutpUt 
goes here (discard cover plate) 

\ 

PC-297 Function Display Board 

PC-303 Analog Board 

PC-304 Switch Board 
I I P$-300 Clock Board \ 

b 

. 

f PC-301 Integraror Board 
PC-305 Mother Board 

/ 
51202 Connector, mate far I 

\ 
PC-299 Tube Board 

PC-275 optional Digital output P708 connector Pin*. mate for 5708 CO”“ecfOr 
for PC-275 optional Digital output (reference 
P106-A.B,C,D,E.F,G.H on Schematics 208661) and 2553lD) 

FIGURE 19. Cutaway View Showing PC-Board Lacacions. 
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TABLE 5-1. 
Performance Checks Test Equipment 

A “olrage source, DC 10",100",1000" @ iO.O032% (use with Item 
B for voltages below 1OV) Fluke 3330B 

B Voltage Divider 10:1,100:1,1000:1 e 3ppm -- -_ 
c Voltage Source, AC (AC Calibrator) As required in Tables 5-3 and 5-5 @ 

iO.O4% (calibrated) Hewlett-Packard 745A/746A 
D C"rre"t source, DC lOOvA to 100 mA @ iO.O065% Fluke 3330B 
ii Resistance source As required in Table 5-6. General Radio 1433 
F OSCillarOr As required in Paragraphs 5-3b6 and 

5-3b7. Hewlett-Packard 202C 

TABLE 5-2. 
Accuracy Check for DC" 

S0”r.X SOUlYe Range Switch Display Reading TtSlpCZr~tUr~ 
Input ACCUraCy %"Siti"*ty Reading TOlera"Ce CO‘ZffiCie"t 

1OrnV ?0.0035%* 1omv 10.000m" i4 digits f0.4 digit/Y 
loom" ~0.0035%* loom" 100.00m" f3 digits iO.4 digit/'C 

1" io.o035%* 1" 1.0000 " i3 digits i0.4 digit/Y 
10 v iO.O032% 10 " 10.000 v r3 digits i0.4 digit/-C 

100 v iO.O032% 100 " 100.00 v t3 digitS to.4 digit/Y 
1000 " iO.O032% 1000 " 1000.0 v ?3 digits i0.4 digit/'C 

*Voltage Divider (B) used with Voltage Source (A). 

TABLE 5-3. 
Accuracy Check for AC" 

10 ” 
100 v 

1000 " 

?0.04% 40sz-100kHz 
?0.04% 40Hz-100kHz 
?0.04% 4OHz-40 kHz 
iO.O4% 4OHz-40 kHz 
iO.O4% 40Hz-10 kHz 

loom” 100.00mV ~60 digits(2) +36 digits/Y 
1” 1.0000 " 234 digits(3) ?35 digits/Y 

10 " 10.000 " i34 digits i35 digits/Y 
100 " 100.00 " t34 digits 135 digitsf°C 

1000 " 1000.0 " i44 digits i35 digits/'C 

(1) Pas of a sine wave. 
(*)40Hz to 10k"z; r300 digits from lOkHz to 10OkHz. 
(3)40Hz to 40kHz; t300 digits from 4OkHz to 100kHz. 
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TABLE 5-4. 
Accuracy Check for DCA 

source 
Input 

Range Switch 
sensitivity 

Reading Temperature 
Tolerance Coefficient 

1liA 
lOUA 

loo!&4 
1UlA 

lO"!A 
lOOn!A 
lOOmA 

?O.Ol% 
?O.Ol% 
f0.0065% 
iO.O065% 
+0.0065% 
iO.O065% 
i-0.0065% 

l!JA 
lOUA 

1OOuA 
lm.4 

1omA 
lOOmA 

1ooomA 

l.OOOO~A +7 digits to.7 diSit/'C 
10. OOOUA 27 digit8 20.7 diSlt/'L 
100.00,~A 27 digits to.7 digit/-C 
1.oooomA ~7 digits to.7 digit/Y 
10.000mA t7 digits k0.7 digit/-C 
1oo.oomA +7 digits ~0.7 digif/'C 
0100.0mA +3 digits 20.7 digit/Y 

TABLE 5-5. 
Accuracy Check for AC.4 

source 
Input* 

Range Switch 
sensitivity 

Reading 
Tolerance 

Temperature 
Coefficient 

lll.4 f0.14% 40HP200HZ 1UA 1.0000uA ~160 digits +5 digits/'C 
lOuA i-0.14% 40Hz-10kHz lOuA 10.000UA ?160 digits ?5 digits/Y 

lOO!lA iO.14% 40"z-10kHz 1OOUA 100.00"A f160 digits ?5 digits/Y 
l"lA ?0.14% 40Hz-10kHz lll!A 1.0000mA t160 digits ?5 digits/-C 

lOmA f0.14% 40Hz-10k"z lOmA 10.000nA t160 digits 25 digits/'C 
lOmA kO.145: 40"~~10k"z lOOmA 010.00m4 k 25 digits f5 diSite/'C 
lOmA f0.14% 40Hz-10kHz 1ooomA 0010.0m4 t 12 digits 25 diSits/"C 

*RMs of a sine WBVB. 

TABLE 5-6. 
Accuracy Check for OHMS 

source 
1"WC 

Range Switch 
SensitivitY 

Reading 
Tolerance 

Temperature 
Coefficient 

lkn *0.007% 
1Okn *0.007% 

lOOka ?0.007% 
lM0 iO.O07% 

1OMn t 0.022% 
lOO"ri *0.03% 

1OOOMQ i2% 

lkn l.OOOOkn 
1OkQ lO.OOOkn 

lOOki? lOO.OOkn 
1l‘ln l.OOOOMLi 

1om 1o.ooom 
1OOMrz 1oo.ooMo 

1OOOim 1ooo.om 

t7 digits 
t7 digits 
27 digits 
t7 digits 
f22 digits 
?302 digits 
f2002 digits 

773 25 



MAINTEN‘WCE 

5-4. ADJ"STMENT AND CALIBlbuION. use the follow- 
ing procedure to verify proper operation of the 
instrument every 90 days. If rhe instrunent is 0°C 
of specification at any point, perform the calibra- 
tion procedure specified in the exact order speci- 
fied. Recommended teet equipment for calibrating 
the Model 171 are given in 'Table 5-7. Calibraxion 
equipment other than that listed may be substituted 
if the specifications in Table 5-7 are equalled or 
exceeded. These specifications are the minimum re- 
quirements for calibrating the 171. 

MOOEL 171 

C. General Instructions before Calibration. 

1. Calibration should be performed in a con- 
trolled environment of 25 il'C and relative 
humidity below 50%. 

2. me Model 171 should i,ave one (1) hour 
warm-up. 

3. "se the special calibration top cover pro- 
vided with the Model 1713 Extender Card Kit (J). 
Unless otherwise indicated, Access Covers A,B, 
and C (see Figure 20) should be closed. The PC- 
board extender cards provide in the Model 1713 
are not required for calibration but are used in 
troubleshooting and repair. 

a. Preliminary setup. 

1. Set the rear panel line switch for either 
117" or 234" depending on the line voltage avail- 
able. 

2. Check the fuse on the rear penel for proper 
rating. 

117": 112.4 SLO-BLO, 3AG, Keitbley F"-4 
234V: 1/4A SLO-BLO, 3AC, Keithley FU-38 

3. Connect the power cord to a variable trane- 
former which has been set to 117V il" or 234V 
+2" depending on the line voltage available. 

4. Connecr the shorting link on the front 
panel between LO and CASE. For maximum operator 
safety, make certain that the chassis is coonect- 
ed to earth ground by way of rbe third-conductor 
on the line cord or by way of a separate clip 
leaI from CASE to earth ground. 

5. Set the Power switch to "ON". 

b. Power Supply Check/Calibration. Remove the 
top cover of the 171. Make all meaeuremenre with 
Digital Voltmeter (K). 

1. i5 Volt supply. MeaLwIre the L5" supply 
between t5" (TP-14, set Figure 21) oo the in- 
tegrator board (R-301) and input LO. If a 
reading of +5" i250m" is not obtained, proceed 
with troubleshooting and repair. 

2. +15 Volt Supply. Measure the +15" supply 
between +15V ('P-2, see Figure 21) on 'the in- 
tegrator board (PC-301) and input LO, The 
Digital Voltmeter (K) should read +15" ?lOm". 
If necessary, xl,usr p"te"Ciometer R708 (see 
Figure 21) on the mother board (PC-305). 

3. -15 Volt Supply. Measure the -15" supply 
between -15" (TP-8, eee Figure 21) on the inte- 
grator board (PC-301) and input LO. The DVM 
should read -15" i&V. If necessary, adjust 
potentiometer R711 (see Figure 21) oo the mother 
board @C-305). 

4. +210 'iolt Supply. Measure the +210" supply 
between +ZlOV (acroee R702 on the mother board 
K-305; see Figure 21) sod input LO. If a read- 
ing of +200 to f240 volts is not obtained, pro- 
ceed with troubleshooting and repair. 

26 

4. Perform all operations only in the order 
specified. 

5. DO not move the 171 while calibration is 
being performed. 

6. Unless otherwise indicated, reference all 
measorewents to rhe input I.0 terminal of the 171. 

7. Unless an input source is specified, the 
input HI of the 171 should be shorted to the 
input LO with a pure-capper shorting plug (to 
minimize thermals; see ParaSraph 2-lal). 

d. DC Voltage Mode. Select the dc voltage func- 
tion by depressing ehe front panel pushbutton 5903. 
Set RANGE switch S902 as required. 

1. Zero Adjustmenfs. 

a). Driven Guard. 

1). Slide Access Cover B (see Figure 20) 
co the extreme right position. 

2). set the 171 RANGE switch to 100 rn" 
full scale. 

3). "sing Null Detector (C) on the 10011" 
full scale range, differentially monitor be- 
eween P-15 and TP-16 (see Figures 20 and 21) 
for a null reading of 0.0 ~20u"dc. Adjust 
R527 (see Figures 20 end 21) if necessary. 

b). DC Balance end Analog Amplifier Offset. 

1). Slide Access Cover B (see Figure 20) 
co the middle position. 

2). Set the 171 RANGE switch to 1" full 
scale. 

3). "sing Null Defector (C) on the 10~" 
full-scale range, monitor the analog OUtpUt 
(5502) of the 171 for 0.0 +5u"dc. If necess- 
ary, adjust R526 (See Figures 20 and 21). 

4). Set the 171 RANGE switch to 10" full 
scale. 

5). "sing Null Detector (C) on the 1OU" 
full-scale range, monitor the analog outpur 
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1). Close all Access covers (see Figure 20). 
set the 171 RANGE switch to 1OmV full scale. 

2). using Null "etector (Cl on the 3oouv 
full-scale range, """it"r the analog OUtpUt 
(5502) of the 171 for 0.0 i501~Vdc. If nec- 
essary, adjust R723 (see Figure 3). 

3). If an adjustment was necessary, repeat 
paragraph 5-4dlb, steps 1 through 6, and 
Paragraph 5-4dlc, steps I through 3. 

) lomv sod 1OOmV Calibration/Linearity. _. 

a). Slide Access Cover B (see Figure 20) to 
the middle position. 

b). set up teet equ*pment as follows: 

SOURCE 
~~~ h-l 

171 OUT 
(A) LO I I I 1 I I I I 

I 

c). With all equipment turned o" and 0.0 Volt 
ootpot from Voltage Source (A), set the voltage- 
range witch on the Voltage Source to 10 volts 
and "sing the zero adjustment of Null Detector 
(K) or a" equivalent, stable voltage-bucking 
CiTC"if. 

d) . Now apply dc voltages to the 171 with 
appropriate RANGE switch settings as shown in 
Table 5-8. Make the potentiometer adjustments 
indicated, if required, referencing Figures 
20 and 21. 

3. Integrator Zero/Integrator Reference Voltage/ 
Amplifier Linearity. 

4. Open Access Cover A (see Figure 20). 

b). Set the 171 RANGE switch to 1V full scale. 

C). Adjust R301 (see Figures 20 and Zl), if 
required, to obtain a display on the 171 that 
is flashing between + and - .OOOO. 

d). Using Voltage Source (D), supply inputs 
to the 171 as specified in Table 5-9. Make the 
potentiomerer adjustments indicated, if required, 
referencing Figures 20 and 21. 

4. IO", loo", 1000" Calibriltio" 

;I). open nccesa cover c (see iigure 2"). 

b). Using Voltage-Source (A), supply inpur-: LIP 
the 171 with appropriate RANGE switch settings .*s 
specified in 'Table 5-10. Make the potentiomtvr 
adjustments indicated, if required, referencin, 
Figures 20 and 21. 

e. UC current Mode. select the dc current f""rLi0rI 
by depressing the front panel pushbutton 5906. ?CI 
RANGE switch 5902 as required. 

1. 1000 mA Calibration. 

a). Open Access Cover C (see Figure 20). 

b). Set up test equipment as follows: 

I I 

C). Set the 171 RANGE switch LO 1000 ti full 
scale. 

d). Set Null Detector (C) to the 300~" full- 
scale range. 

e-1. set the Current Source (E) to rhe lOO.00m~ 
range with the current output et O.OmA. 

f). Set Voltage Source (D) for a O.OmV output. 
Observe that Null Detector (C) reads 0.0 ~1001.V. 
Zero the Null Detector while in this mode. 

8). Set Voltage Source (D) for a lOO.OmV output 
and set Current Source (E) for a lOO.OOmA output. 

h). Set the Null Detector co the 1OOuV full- 
scale range. the ~"11 detector should read 0.0 
t 20!J". 

i). Remove the Null Detector from the circuit 
and zero. 

2. 1liA to lOOmA Calibration. 

a). Open Access Cover C (see Figure 20). 

b). Using Current Source (E), supply inputs to 
the 171 with appropriate RANGE switch settings 88 
specified in Table 5-11, Test Nos. 1 through 8. 
Make the potentiometer adjustment indicated, if 
required, referencing Figures 20 and 21. 

C). "sing Voltage source (A) and current 
Resistors (I'), supply inpute to the 171 with 
appropriate RANGE switch settings as specified 
in Table 5-11, Test Nos. 9 through 12. Note 
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vertical and O.zl"s/di"ision horizontal. "Sillg 
the 10:1 (law capacity) probe (reference the 
171 input 1.0) and oscillosc"pe (Ii), monitor n-23 
(see Figures 20 anti 21) for 0.0 +200"l"dc. lf 
necessary, adjust potent~iometer Kl.119 (see Rgures 
20 and 21). 

5. set Null Detector (C) to the lOO,l" full-scale 
range. Using the Null ktector, mc'nicor the analog 
output (5502) for 0.0 r20u"dc. If necessary, ad- 
just Par 111.102 (see Figures 20 and 21). 

h. AC "olfage Calibration. 

1. "pen ACCeSS cover c (see Figure 20). 

2. "sing Voltage sourm (I), eat is rhe H-P 
145A or H-P 745/H-P 74&t, supply inpurs co the 
171 with appropriate RANGE switch settings as 
specified Ian Table 5-13. Test NOS. 1 through 21 
are performed using only the H-P 745A AC Calibra- 
TOT (or equivalent). Test Nos. 22 through 25 
(1000 "AC KANGE) are performed using both the 
H-P 745h and H-P 746A High Voltage Amplifier 
(or equivalent). 

3. Make the potenLiometer adjustments indicated, 
if necessary, referencing Figures 20 and 21. 



1O:l 
10:1 
10:1 
10:1 
10:1 
10:1 
1O:l 
10:1 

100:1 
1OO:l 
100:l 
LOO:1 
100:1 
100:l 
1OO:l 
100:1 

1.0000” 100~” 0.0 150 I.” 
1.9990” 100~” 0.0 i lOOU” 

.5000” lOOIl” 0.0 t25 iv” 
lOO0” lOOil” 0.0 + 5 ;.v 

- .lOOO” 1OOil” 0.0 t 5 I.” 
- .5OOl?” 10”,.” 0.0 !25 ..” 
-1.0000” 1OOU” 0.0 ’ 50 Lb\’ 
-1.9990” 

1.0000” 
1.9990” 

.5000” 
1000” 

- .lOOO” 
- .5000” 
-1.0000” 
-1.9990” 

100,1” 

300”” 
3ooi;v 
300,i” 
3001.” 
3001,” 
300”” 
300!:” 
300::” 

0.0 ‘1rm.I 

0.0 f 150,r\’ 
0. 0 t ?OOv” 
0.0 f 125;)” 
0.0 L105U” 
0.0 t 105;?” 
0.0 1125:.v 
0.0 ‘150,1\’ 
0.0 t200,:v 

K520 
NONE 

TABLE 5-9. 
htegrator Reference dc Voltage Calibration 

‘Test VOltage Display Adjust 
NO. source (D) *eexling Pot 

1 1.9990” 1.9990” K331 
2 1.0000” 1.0000 t.0001” NONE 
3 .5000” ,500o k, 0 ‘OI” NINE 
4 .lOOO” .lOOO i.c ,O!” NONE 

5 -1.9990” -1.9990” K326 
6 -1.0000" -1.0000 t .OOOl" NONE 
7 - .5000" - .5000 1.0001" NONE 
8 - .lOOO" - .lOOO 1.0001" NONE 

TABLE 5-10. 
10",100",1000" dc Calibration 

Test Range Switch 
NO. sensitivity 

1 10 Y 
2 10 ” 
3 10 " 
4 10 " 

5 100 " 
6 100 " 
7 100 " 
8 100 v 

9 1000 " 
10 1000 v 
11 1000 " 
12 1000 v 



100.00 ~, .01 K:; 
LO.000 i ,005 K.’ 
l.OO”O ! .0005K:; 
.lOOO b .o”“:!K:! 
1.0000 ? .0004E,!< 
10.001~ I .“,~I M;,, 
100.00 ! 2.0” M!, 
1000.0 + 25.” Mi 

lO().O I :::: ;;: 
O”ERL”hD 
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TABLE 5-13. 
AC Voltage Calibration 

sesc Range Switch 
NO. SeIMiti"ity 

1 1 " 
2 1 v 
3 I. v 
4 1 v 
5 1 v 
6 1 v 

7 100 ItI" 
8 10" m" 
9 100 Ill" 

I 0 100 m" 
11 100 In" 

12 1" v 
13 10 " 
14 10 v 
15 10 " 
16 1" " 

17 100 " 
18 100 " 
19 100 " 
20 100 " 
21 100 " 

22 1000 " 
23 1000 " 
24 1000 " 
25 1000 " 

Voltage source (I) Display Ad, us t 
Volts AC Frequency kXii"R Pot 

1.0 v 1 kHZ 1.0000 t .00"1" RlllO 
1.0 " 100 ktk 1.0""" 2 ."277" NONE 
1.0 v 40 k"Z 1.0000 1 .0023" NOh‘E 

.100 " 4" kHZ 1000 t .0006" YOKE 
1.0 " 400 HZ 1:0000 i .0"27" NONE 
1.0 v 40 HZ 1.0000 ? .0023" NUKE 

100 rn" 40 HZ 100.00 2 .44 " NONE 
100 m" 400 HZ 100.00 f .52 " NONE 
100 Ill" 10 kHZ 100.00 + .52 " NONE 
1.0 In" 10 kHZ 1.00 2 .I6 v NONE 
100 In" 100 kHz 100.00 * 2.84 " NONE 

10.0 " 1 kHz 10.000 * .OOl v R606 
10.0 " 40 k"z 10.000 ? ,000 Y R61" 
10.0 v 30 kHz 10.000 z ,023 v NONE 
1.0 " 40 kHz 1.000 f ,006 " NONE 

10.0 " 40 HZ 10.000 f .023 v NONE 

100 " 40 kHz 100.00 t .o " R609 
10" " 30 kHz 100.00 f .23 v NONE 
10 " 40 kHz 10.00 + .06 Y NONE 

100 " 400 H7. 100.00 2 .*3 " NONE 
100 v 40 HZ 100.00 2 .*3 " NONE 

1000 v 10 kHz 1000.0 f .1 " R608 
100 " 10 kHz 100.0 + .6 V NONE 

1000 " 400 Hz 1000.0 t 3.2 " NONE 
1000 v 40 H7. 1000.0 f 2.7 " NONE 
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MODEL 171 

FIGURE 26. Component Layout - Integrator Board - PC-301 

MAINTENANCE 
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~ MAINTENANCE 

I 
FIGURE 27. Component Layout - Tube Board - PC-299 
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MODEL 171 

773 



MODEL 171 MAINTENANCE 

FIGURE 28a. Component Layout - Optional Digital Output - PC-275a 

I _---...--.-__-.~--- 

FIGURE 28b. Component Layout - Optional Digital Output - PC-275b 

~ 
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SECTION 6. REPLACEABLE PARTS 



T.mLE 6-3. 
Chassis Parts List 

3 
‘ 

5.6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 Screw, Phillips, Flat Hd., 6-32 x 3/S 4 
20 Kep Nut, 6-32 4 

Screw, Slotted, Pan Hd., 6-32 x 5116 
Front Panel Overlay 
Rear Panel 
Side Extrusion 
corner Bracket 
Screw, Phillips, Flat Hd., 6-32 x 112, Blk. 
Screw, PhillipFi, Pa" Hd., 6-32 x l/4 
clip far Side Dress Panel 
Side Dress Panel 
Top cover 
Screw, Phillips. Flat Hd., 6-32 x 5/16, Blk. 

BOTTOM COVER ASSEXIBLY 
Bottom cLwer 
Screw, Phillips, Flat Hd., 6-32 x 5116, Blk. 
Feet 
Ball, Rubber 
Tile Bail 

4 
4 
2 
2 

250788 
25074B 
243788 
247450 

--- 

FA-101 
24360B 
24369C 

248658 30 
24864C 

243228 
FE-6 
248798 

6-6. ELECTRICAL PARTS LIST. Table 6-4 Circuit 
Designation series contains a li8f of the basic 
three or four digit numbers of a series identifying 
location of electrical (and mechanical) parts to a 
particular printed-circuit assembly "I assemblies. 
Reference is made to the manual pages (replaceable 

parts list) that contain all parts of a particular 
series. Following Table 6-4 is a complere electrical 
parts list far the Model 171 and Model 1712. Re- 
ference Table 6-2 to identify the schematic(s) per- 
taining to a particular printed-circuit assembly 
"umber. 

TABLE 6-4. 
circuit Designation series 

200 
300 
400 
500 
600 
700 

800 
900 

1000 

1100 
1200 

Tube Board 
Integrator Board 
Clock Board 
Analog Board 
Switch Board 
Mother Board 
Front Panel 
*ear Panel 
Function Display Board 
Mother Board 
Switch Board 
Front Panel 
Analog Board 
Switch Board 
SWitCh Board 
Mother Board 

Assembly No. Page No. 
PC-275 43-44 
PC-299 45-46 
PC-301 47-49 
PC-300 
PC-303 
PC-304 

SO-51 
51-54 
54-55 

PC-305 57-59 
-_ 60 
__ 60 

PC-297 59 
PC-305 57-59 
PC-304 54-56 

__ 60 
PC-303 52-53 
PC-304 56 
PC-304 54-56 
PC-305 58 
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REPLACEABLE I’ARTS 
MODEL 171 
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“4713 MC858P 

MISCELlANEO”S 

Mfr. Mfr. 
- I 



65039-039 CS-237 pg. 
65039-040 cs-251 b3. 
574050" cs-221 5 
5730500 c-220 -- 

47439 cs-236 -- 

IOO~SZ-U-16 J-4 .- 

65039-039 cs-237 pg. 

w 

camp 
camp 
camp 
camp 
camp 

camp 
camp 
camp 
camp 
camp 

camp 
camp 
Camp 
Camp 
camp 

camp 
camp 
camp 
camp 
camp 
camp 
camp 
camp 
camp 
camp 

CB103-10% 
CB103-10% 
CB103-10% 
CR103-10% 
CR103-10% 

CB103-10% 
C”1,03-10% 
CB103-10% 
clJ103-10% 
CB103-10% 

CB103-10% 
C11222-10% 
CB103-10% 
cn103-10% R76-10k 28a 

R76-10k 28a 
R76-10k 28a 
R/6-10k 2Ra 
R76-4.7k 28b 
R76-220 28b 
R76-2.2k 28a 

CB103-10% 
a10510% 
CB103-10% 
C8472-10% 
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circuit 
LIesip,. 

c202 
c203 
c204 

CZO6 
c207 
C208 
c209 
c210 

c211 
c212 
c213 
c214 
cz15 

C216 
c217 
C218 
c219 
c**o 

c221 
c*** 

Mfr. 
Code 

.Ol. P 500 " CerD 56289 5CAS 410 c**-.01M 

.01 pF 500 v CerD 56289 5G.G -s10 C22-.OLM 

.01 UF 50" " CerD 56289 5GAS -s 10 CZ2-.OIM 

.01 pF 500 " cert? 56289 5CAS-SIO C22-."lM 

.01 p.F 500 " cerLl 56289 5GAS-SIO c**-.01,1 

.01 llv 500 v CerD 56289 5GAS -s LO C22-.",M 

.01 p 500 " Cer" 56289 SCAS-SLO C22-."lM 

.Ol pF 500 v CerD 56289 5GAS -s LO c**-.OlM 

.01 p 50" v ceru 56289 5GAS -s 10 c**-.OLM 
.oo**p 500 v CerD 72982 831.%5"0-222M c**-."O?ZH 

100 pF 1000 " CerD 71590 DD1OL-LO% C64-,001' 
10 w 2" v ETT 17554 TDZ-20.106-20 CL,9-IO" 

27 

27 
27 

DIODES 

circuit Mfr. Mfr. Keitlrley fig. 
LkSiF. Type Code clesig. Part NO. Ref. 

0201 Germanium 15238 LN87 w-39 27 
"202 cermaniunl 15238 LN87 RF-39 27 
D203 Germanium 15238 IN87 RF-39 27 
"204 Germanium 15238 iN87 RF-39 27 
D205 cermanium 15238 lN87 w-39 27 

1NTEGRATED CIRCUITS 

QA201 "CL.91 Flip-Flap, ll-pin DIP 
QA202 Dual Flip-Flap, 14-pin DIP 
QA203 Positive NOR Gates, 14-pin DIP 
QA204 Positive NAND Gates, 14-pin DIP 
QA205 Hex 1nverters TTL, 14-pin DIP 

Qb.206 ikx lnverters TTL, 14-pin DIP 
QA207 5-8it Shift register, 16-pin DIP 
Q.4208 Decade counters, 14-pin DIP 
Q.4209 ~istable hatches, 16-pin DIP 
QA210 Decoder/Driver, 16-pin DIP 

QA211 Decade Counters, 14-pin DIP 
QA212 sistable Latches, 16-pin DIP 
QA213 bcoderl~riuer, 16-pin DIP 
QA214 Decade taunters, 14-pin DIP 

01295 SN7474N ic-31 27 
01295 SN7474N IC-3, 27 
01295 SN7402N IC-32 27 
01295 SN74OON IC-38 27 
01295 SN7404N IC-33 27 

01295 SN7404N IC-33 27 
01295 SN7496N IC-39 27 
01295 SN749ON IC-37 27 
01295 SN7475N IC-36 27 
01295 SN7441AN 1c-35 27 

01295 SN749ON ,c-37 27 
01295 SN7475N 1c-36 27 
01295 SN7441AN ‘C-35 27 
01295 SN749ON ic-37 27 
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I REPLACEABLE PARTS MODEL 171 

TUBE BOARD (PC-299) (continued> 

INTEGRATED CIRCUITS (continued) 

circuit 
msig. 

QA215 
QA216 
QA217 
QA218 
QA-219 

Type 

~istable Latches. 16-pin DIP 
~ecoder/miver, 16-pin DIP 
Decade Counters, 14-pin DIP 
Bistable Latches, 16-pin DIP 
Decoder/Driver, 16-pin DIP 

Mfr. Mfr. Keifhley Fig. 
Code “esig. part NO. Ref. 

01295 SN7475N IC-36 27 
01295 SN7441AN IC-35 27 
01295 SN7490N IC-37 27 
01295 SN7475N IC-36 27 
01295 SN7441AN IC-35 27 

INDICATORS 

Circuit 
rssig. 

“201 
“202 
“203 
“204 
DSZOl 
lx202 

Type 

Readout Tube 
Readout Tube 
Readaue Tube 
Readout Tube 
Readout Tube, Overrange “I”, Neon 
Polarity Indicator Lamps Assembly 

Mfr. Mfr. Keithley Fig. 
Code tlesig. Part NO. Ref. 

94144 CK1916 E”-841 27 
94144 CK1916 E”-841 27 
94144 WI916 E”-841 27 
94144 CK1916 E”-841 27 
74276 A261 PL-42 27 
91802 2330 PL-48 27 

circuit 
Lksig. Value Rating Type 

Mfr. Mfr. Keifhley Fig. 
Code lksig. Part NO. Ref. 

R201 
R202 
R203 
R204 
R205 

R206 
R207 
R208 
R209 
R210 

K211 
R212 
R213 
R214 
R215 
K216 
R217 

1 !a 
22 kn 
100 kc2 
3.3 kn 
3.3 kfi 

470 n 
10 kn 
10 !in 
10 krl 
10 kR 

220 n 
100 IdI 
80.6 kR 
47 kn 
7.87 kR 

kR 
:*o n 

IO%, l/4 w 
IO%, l/4 w 
IO%,1 ” 
lO%, l/4 w 
IO%, l/4 ” 

lO%, l/4 w 
l%, l/2 w 
I%, l/2 ” 
I%, l/2 w 
1%, l/2 w 

lO%, l/4 w 
lO%, l/2 w 
l%, l/2 w 
lo%, l/4 w 
l%, l/B w 
lO%, l/4 w 
lO%, l/4 w 

COUlp 
Camp 
C0*p 
COtlIp 
COTlIP 

ComP 
MW 
MLF 
MLF 
MU 

camp 
COmp 
MtF 
camp 
MtF 
Camp 
CotUp 

01121 
01121 
01121 
01121 
01121 

01121 
07716 
07716 
07716 
07716 

0,121 
01121 
07716 
01121 
07716 
01121 
01121 

TRANSISTORS 

Mfr. 
Code 

CBlOZ-10% 
CBZ23-10% 
GB104-10% 
CB332-10% 
CB332.10% 

CB4,1-10% 
CEC-T-O 
CEC-T-O 
CEC-T-O 
CEC-T-O 

CB221-10% 
EB104-10% 
CEC-T-O 
CB473-10% 
CBA-T-O 
CBlOZ-10% 
CB221-10% 

wr 

K76-lk 
R76-2*K 

R76-470 27. 
x94-10k 27 
R94-10k 27 
R94-10k 27 
R94-10k 27 

R,6-220 27 
Rl-100k 27 
R94-80.6k 27 
X76-47k 27 
R&3-7.87k 27 
R76-lk 27 
R76-220 27 

Type 

Q201 Silicon, NPN, TO-92 case 04713 2N5551 TG-67 27 
Q202 Silicon, NPN, TO-92 case 04713 2N5551 W-67 27 
9203 Silicon, NPN, TO-92 Case 04713 7x5551 TG-67 27 
Q204 Silicon, NPN, TO-39 case 04713 MM3003 TX-58 27 
Q205 Silicon, NPN, TO-39 case 04713 MM3003 TG-58 27 
Q206 Silicon, NPN, TO-39 Case 04713 MM3003 lx-58 27 

46 773 



C316 
c317 
C318 
c319 
c320 

c321 
c322 
c323 
C324 
c325 

C326 
C327 
C328 
C329 
c330 
c331 

50 ” 
50 ” 
50 v 

__ 
-- 

_- 
50 ” 
20 " 
20 v 
50 " 

14752 
14752 
14752 

62581A503-5 C201-.05M 
6258U153-J C201-.015M 
62581A154-3 C201-.L5M 

_.-- ___ 

____ ___ 
625BlAL54-J CZOI-.L5M 
TDZ-20-106-20 c179-1OH 
'TDZ-20-106-20 C179-lOM 
625BU.154-J CZOL-.I5M 

_.-- 
PW -R CL42-.in 
LID-470 C64-41,' 
LOSS-022 C64-."022~ 

26 
26 
26 
26 

-_ 
26 
26 
26 

Lx-330 C64-33P 26 
625BlAlO5-J CZOI-LM 26 
TSD5-15-107-A C205-100M 26 

TSD5-15-LO,-A C205-10"" 26 

DD-050 C64-5P 
TSD5.,5-LO,-A C205-LOOM 
ID-050 C64-5F 

TD2-20-106-20 CL79-ION 

26 
26 
26 
-- 
26 

-_ 
14752 

100 ” 
1000 ” 
loo0 ” 

__ 

1000 ” 
50 ” 
15 ” 

-- 

15 Y 

1000 ” 
15 ” 
,000 ” 

__ 
20 " 

15 " 
20 " 
1000 " 
500 " 
500 " 
500 v 

97419 
71590 
56289 

.- 

71590 
14752 
17554 

17554 

71590 
17554 
71590 

26 
26 
26 
26 
26 
26 

17554 

17554 
17554 
56289 
56289 
56289 
56289 

TSDS-15-107-A C205-IOOM 
~02-20-106-20 C179-iOM 
IOSS-D22 ~64.."022M 
XXS-SLO C22-.01M 
SGAS-S10 C22-.OLM 
XAS-SIO c*2-.oin 

_. 
04713 
04713 

26 
26 

D305 

__ 
01295 
01295 

0306 
0307 
0308 

Not used 
Silicon 
SiliCO” 
NON used 
Silicon 

Silicon, Zener, 6.2 V, 0.4 W 

__ 
IN914 
IN914 

26 
26 

D309 
0310 

"311 
0312 

01295 IN914 

01295 lN914 
01295 lN914 
01295 IN914 
06751 IN823 

26 

26 
26 
26 
26 

0313 
D314 
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Operational Amplifier, TO-99 case, 8-pin 12040 
Operational hlplifier, TO-99 case, *-pin 12040 
Operational Amplifier, TO-99 Case, *-pin 12040 
Voltage comparator, TO-99 case, spin I2040 
Positive NAN" Gates, lit-pin DIP 
Positive NOR Gates, I4-pin DIP 

SI.12916 IC-2 26 
LM311 IC-29 26 
SN7401 TC-47 26 
SN7402N IC-32 26 
SN7404N IC-33 26 

- 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

94271 
94271 
17870 
17870 
94271 

94271~ 
17870 
07716 
07716 
07716 

0.6 W 

n.6 W 
O.l%, 114 w 
I%, l/8 W 
I%, l/8 W 
.25%, l/2 w 

502.OO,,S 
L283 
L283 

R88-200 
R127-10 

cl.6 w 
1%. l/8 W 

94271 
07716 
07716 
01121 
"1121 



R341 k0 
13342 :92 k* 
R343 100 kn 
R344 1 Msl 
R345 301 kn 

R346 301 k0 
R347 47 0 
R348 2.2 kR 
R349 4.7 0 
R350 4.7 0 

K351 1 MCI 
R352 4.7 n 
R353 
R354 
K355 

1 kc2 
32.4 kfl 
634 Sl 

R156 10 k0 
K357 20 k0 
R358 2.8 k0 
R359 2.49 k0 
R360 2.8 kfl 

R361 470 n 
R362 
1363 
1364 
1365 

Not USed 
1.8 kn 
1 kn 
4.7 kR 

1366 
1367 
U68 
2369 

80.6 kn 
470 a 
4.7 k!, 
100 n 

1370 232 k0 

I%, l/8 w 
I%, l/8 W 

1%, l/8 W 
lo%, 114 w 
lo%, 1/4 w 
lo%, l/4 w 
lo%, l/4 w 

I%, l/8 W 
10%. 114 w 
L%;1/8 W 
1%, l/8 W 
l%, l/8 W 

I%, l/8 w 
1%, l/8 w 
l%, 118 W 
I%, l/8 w 
I%, l/8 W 

LO%, i/4 w 
-_ 

l%, l/8 w 
lo%, l/4 w 
lo%, 114 w 
l%, l/8 w 
lO%, l/4 w 
lO%, l/4 w 
I%, l/S w 
I%, l/E w 

camp 
MW 
MU 
MtF 
Me 

MC 
Camp 
camp 
camp 
camp 

Me 
camp 
MtF 
MW 
MtF 

MfF 
MfP 
MU 
MtF 
MtF 

camp 

MS 
camp 
camp 
MtF 
camp 
camp 
MtP 
MtF 

01121 
07716 
07716 
91637 
07716 

0,716 

0,716 
07716 

07716 
07716 
07716 
07716 
07716 

01121 

07716 
01121 
01121 
07716 
01121 
01121 
07716 
07716 

CB-102s10% 
CEA-P-O 
CEA-'T-0 
MFF-I,8 
CEA-‘T-0 

CEA-T-O 
CB-470.LO% 
CH-222-1077 
CB-47K-10% 
CB-47K-10% 

MF-I/8 
CB-47R-10% 
CEA-T-O 
c&t-T-O 
c&4-T-O 

CEA-T-O 
CZA-T-O 
CFJA-T-O 
C&-T-O 
C&4-T-O 

CEA-T-O 
CB-Lo*-10% 
lx-47R-10% 
C&t-T-O 
CB-47L-10% 
CB-472-10% 
C&hT-O 
CEA-T-O 

1176-Lk 26 
R88-392k 26 
Ka8-LOOk 26 
R88- LM 26 
K88-301k 26 

R88-3Oik 26 
R76-47 26 
K76-2.2k 26 
R76-4.7 26 
K76-4.7 26 

K88-LM 26 
R76-4.7 26 
R88-Lk 26 
~88-32.4k 26 
K88-634 26 

R88-10k 26 
R88-20k 26 
R88-2.8k 26 
R88-2.49k 26 
R88-2.8k 26 

R76-470 26 
_- 

R88-1.8k 26 
K76-Lk 26 
K76-4.7k 26 
R88-80.6k 26 
R76-470 26 
R76-4.7k 26 
K88-100 26 
~88-232k 26 

1301 N-Channel mm, case KllO 
2302 P-Channel FET, Case TO-72 
>303 Silicon, PNP, Case TO-i06 
2304 silicon, PNP, Case TO-106 
1305 N-Channel JFET, Case RI10 

32293 
80164 
07263 
07263 
32293 

ITE4391 TG-76 26 
Selected 25740A 26 
2N5139 TG-66 26 
2N5139 K-66 26 
ITE4391 TG-76 26 

i306 Silicon, NPN, Case TO-106 07263 2N5134 TG-65 26 
1307 Silicon, PNP, Case TO-106 07263 2N5139 TG-66 26 
1308 P-Channel FET, Case TO-72 80164 Selected 25740A 26 
)309 Silicon, PNP, Case TO-106 07263 2N5139 TG-66 26 
1310 P-Channel FET, Case TO-72 80164 Selected 25740.4 26 

1311 
1312 
!313 
!314 1 
1315 
1316 

,rder TC- 

Not Used 
Silicon, PNP, Case TO-106 07263 2N5139 TG-66 26 
Dual N-Channel JFET, Case TO-18 32293 2N3956 x-74** 26 

N-channel JFET, case RI10 
Silicon, PNP, Case IQ-106 

to replace both Q313 and Q314 

32293 ITE4391 TG-76 26 
0,263 2N5139 TG-66 26 
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CAPACITOKS 

Value Rating 
ml-. Mfr. Keithley Fig. 

Type Code J. Part NO. Ref. - __- 

,068 “F 50 ” 
,068 !JF 50 v 

c403 .0082 ,,F 50 ” 
c404 .01 IIF 5oov 
c405 .Ol PF 500” 

C406 10 ,,F 20 ” 
c407 .Ol ,$ 500" 
C408 .01 piF 500" 
c409 .01 !JF 500" 
c410 .47 UF 50 ” 

“401 
0402 
u403 
11404 
0405 
"406 

Circuit 
!!a&-- 

Q"t401 
Qh402 
(>A403 

Circuit 
oesig. 

Y401 
J402 

5403 

-- 
-- 

50 

MPC 14752 625AlA683-J C201-.068M 25 
MPC 14752 625Blh683-J C201-.068M 25 
MPC 14752 625BU822-J C201-.0082M 25 
Cer" 56289 5GAS-SIO C22-.onl 25 
Cer" 56289 SGAS-SLO c22-.olM 25 

ETT 17554 CCL-020-10610 C80-1"M 25 
CerD 56289 5CAS-s10 c22-.OlM 25 
CerD 56289 XAS-S10 C22-.OlM ii 
cerLl 56289 XXS-SIO C22-.OlM 25 
CerF 72982 8131-050- 

651-474M C237-.47M 25 

07263 lN4607 RF-41 25 
15238 IN87 RF-39 25 
15238 lN87 RP-39 25 
01295 lN645 RF-14 25 
01295 IN914 RF-28 25 
01~295 m914 RF-28 25 

-LYE5 

Positive NOR Gates, 14-pin OIP 
Positive NOR Gates, 14-pin “IF 
Decade Counters, 14-pin DIP 

Mfr. 
Code 

01295 
01295 
01295 

Mfr. ki thley Fig. 
“esig. -- Part NO. -& 

SN7402N u-32 25 
SN7402N IC-32 25 
SN7490N IC-31 25 

Type -~ 

Resonator, CrysCal, 100 kHz 
connector, FC Mount, 22-contact 
(double sided) 

connector, PC Mount, 22-contact 

.lumper 
Jumper 

Mfr. Mfr. Keithley Fig, 
Code *sig. Part N”. Kef * 

00815 NE-l3E-100KC CR-2 25 

09922 PSCAm(22)- 

09922 %4SN22)- 
cs-205 25 

12 CS-182 25 
GETTIC ENCRC . L-2007-2 J-3 25 
CETTIG ENCRC. L-2007-2 J-3 25 
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I 
MODEL 171 REPLACEABLE PARTS 

CLOCK BOARD (PC-300) (continued~ 

RESISTORS 

circuit Mfr. Mfr. Fceithley Fig. 
oesig. Value Rating T e Code oesig. Part NO. kf. 

K401 
R402 
K403 
R404 
R405 

402 0 1%. l/8 w 
402 0 1%. l/8 w 
220 II IO%, 1/4w 
470 St IO%, 1/4w 
3.9m 10%. 1/4w 

MtF 
MtF 
Camp 
Camp 
Camp 

camp 
camp 

__ 
camp 
Camp 

01.121 CB471-10% 
01121 CR392-10% 

01121 CR392-10% 
01121 C8152-10% 

--- ___ 
01121 CB221-10% 
01121 C8223-10% 

R88-402 
R88-402 
R76-220 
R76-470 
R76-3.9K 

25 
25 
25 
25 

R406 
R407 
R40R 
R409 
R410 

3.9m 
1.5102 
Not Used 
220 12 
22 Kn 

IO%, 1/4w 
LO%, 1/4w 

___ 
lO%, 1/4w 
lO%, 1/4w 

R;6-3.9K 
R76-1.5K 

25 

25 
25 

R76-220 25 
K76-22R 25 

R411 1 Kc! I%, l/8 w MtF 75042 CEA-T-O RR"-1K 25 
R412 100 0 IO%, 1/4w Camp 01121 CBlOl-10% R76-100 25 
R413 1.5Kc. IO%, 1/4w Camp 01121 CR152-10% K76-1.5K 25 
R414 330 n IO%, 1/4w camp 01121 CB331-10% R76-330 25 
R415 10 la lO%, 1/4w camp 01121 CR103-10% R76-10K 25 

R416 68 n 10%, 1/4w camp 01121 CB680-IO% R76-6" 
R417 4.02G 1%, l/S w MtF 75042 CO\-T-O K88-4.02K 
R418 10 KG IO%, 1/4w camp 01121 CB103-10% R76-10K 

25 
25 
25 

Q401 
Q402 
0403 

75042 CEA-T-O 
75042 CM-T-O 
01121 CB221-10% 

TRANSISTORS 

Mfr. Mfr. Keiehley 
Code oesig. Part NO. _ 

07263 2N5134 'X-65 
03508 2N2646 'X-52 
07263 ZN5134 'X-65 

CAPACITORS 

Circuit 
oesig. 

C501 
C502 

Rating 

250 v 
1000” 

Mfr. 
Code 

73445 
72982 

C503 22 IJF 20 ” E’TT 17554 
c504 22 !lF 20 ” ETT 17554 
c505 680 pF lOO0” Cer” 72982 

C506 .1 !lF 250 ” MP* 73445 
c507 4 !JF 100 ” WY 14752 
C508 22 “F 20 ” ETT 17554 
c509 22 ;F 20 ” ETT 
c510 .I UF 250 ” MP* 

c511 .1 “F 250 V MP* 73445 C280AE/PlOOK C178-.L? 
C512 .01 IIF 500 ” Cer” 56289 SCAS-S10 C22-.01M 
C513 .Ol UF 500 ” cero 56289 SGAS-S10 C22-.oL\I 
C514 500 PF 500 v OM 14655 CD19FD501F03 C209-5OOP 
C515 500 iF 500 ” DM 14655 CD19FD5OlF03 C*O9-5OOF 

773 

Mfr. Keithley 
“es+. Pat-i Nod, 

C280AE/PlK C178-.OOl>I 
838-OOO-ZSRO- 
471K C64-470P 
TD1-20-226-20 C179-22" 
TDl-20-226-20 C179-22M 
838-OOO-25RO- 
681K C64-68OP 

C280AEIPlOOK C178-.IM 
230818505 C245-4M 
IT-20-226-20 C179-22H 
IX-20-226-20 C179-Z*M 
C280AE/PlOOK C178-.1X 

FiF,. 
Ref. -._ 

25 
25 
25 

23 
23 

23 
23 
23 
23 
23 
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ANAl.OG BOAR" (PC-303) (continued] 

CAPACITORS (conri""ed) 

circuit Mfr. Mfr. Keithley Fig. 
Ibig. Value Raring Type Code Lksig. Part NO. Ref. 

C516 .1 lJF 250 " IQ* 73445 C280AE/PlOOK C178-.LM 23 
c517 .Ol !lF 500 " certl 56289 5GAS-S10 C22-.OlM 23 
C518 .Ol !JF 500 " cem 56289 5GAS-S10 C22-.olM 23 
c519 33 pF 1ooov Cer" 72982 838-OOO-P3KO- 

330K C64-33P 23 

Cl001 100 PF 1000v tern 72982 838-000-25KO- 
10X C64-1OOP 

Cl002 100 pF 1000" ceriz 72982 R38-ooo-25RO- 23 
1OlK C64-1OOP 

D501 
D502 
"503 
D504 
0505 
0506 

RF-14 
RF-14 
“Z-21 
RF-28 
RF-28 
RF-28 

23 
23 
23 
23 
23 
23 

"507 Silicon 01295 IN914 RF-28 23 

DlOOl Silicon, zener, 9", 0.5w 06751 18937 LIZ-41 23 
01002 SiliCO" 01295 lN914 RF-28 23 
01003 SiliCO" 01295 1N914 RF-28 23 

INTEGRATED CIRCUITS 

CirCUit Mfr. Mfr. Keithley Fig. 
lksig. Type Code Desig. Part NO. Ref , 

QA501 Operational Amplifier, 8-p*" Mini-DIP 12040 SL12917 IC-24 23 
QA502 Operational Amplifier, *-pin Mint-DIP 12040 LM741CN n-42 23 
QA503 Operational Amplifier, B-pin Mlnl-DIP 12040 SL12917 K-24 23 
QA504 Operational Amplifier, TO-99 Case, B-pin 12040 LM310H IC-18 23 
QA505 Operational Amplifier, spin Mini-DIP 12040 LM741CN x-42 23 
QA506 Synchronous Up/Down Counters, 16-pin DIP 18324 N74193B K-44 23 
QA507 Dual Flip-Flop, 14-pin DIP 01295 SN7474N K-31 23 

QAlOOl operational Amplifier, 8-pin Mini-DIP 80164 selected E-76 23 
QAIOOZ Operational Amplifier, B-pin Mlnl-DIP 80164 Selected K-76 23 

R501 100 kn l%, l/8 w MtF 75042 CF.&T-O R88-100K 23 
R502 768 n l%, l/8 w MtF 75042 CEA-T-O R88-768 23 
R503 768 n l%, l/8 W MCF 75042 CR&T-O R88-768 23 
R504 100 kn l%, l/8 W MtF 75042 CEA-T-O R88-100R 23 
R505 30.1 kc2 I%, l/8 W MfF 75042 CEA-T-O R88-30.1K 23 

R506 10 kn 
MO7 108 o 

lO%, 0.75w cermet "AR 73138 89%10K 
cm/z-108 

RP89-10K 23 
20%, 1/2w camp 75042 ~37-108 23 
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I MODEL 171 

CirCUit 
“Sig. 

R508 
K509 
R510 
R5ll 

K512 
R513 
II514 
R515 

R516 
R517 
K518 
R519 

R521 
K522 
R523 
R524 
K525 

R527 
K528 
K529 
R530 

K531 
K532 
K533 
K534 
R535 

K536 
R537 
K538 
K539 
K540 

I71001 
K1002 
K1003 
RI004 
moo5 

R1006 
RlOOl 
X1008 
R1009 

IOR :2 
2.2 k!? 
10 kl? 
10 ki2 

10 M!1 
LO k:2 
499 k!! 
39.2kG 

10 MC 
32.4k!, 
4.99kC 
100 k:: 

20 \1 
Not USed 
2963Oil 
2690 $2 
300 :! 
300 :2 

50 kc 
1 k$S 
200 kl? 
200 k:, 
15 k$l 

20 !a 
10" ki2 
100 kn 
2.2 kG 
1.00 kc 

2.2 ks 
4.99kG 
220 kc2 
30.lkG 
200 12 

681 n 
7150 il 
2 ki2 
100 $2 
3.8 kl2 

3.8 ki> 
50 n 
75 II 
1 kn 

?O%, l/2 w 
10%. l/4 w 
10%. l/4 w 
10%. l/4 w 

lO%, l/2 w 
1%. l/R w 
I%, l/R W 
IO%, l/4 w 

10%. 0.75w 

0.1% 
0.1% 
0.1% 
0.1% 

10%. 0.75w 
IO%, 0.75w 
1%, l/8 W 
1%, l/R w 
I%, l/R w 

I%, l/8 w 
IO%, l/4 w 
1%, l/R U 
lO%, l/4 w 
10%. 0.75w 

1"%, l/4 w 
1%, l/R W 
10%, 114 w 
I%, l/8 w 
lO%, 0.75w 

l%, l/8 w 
0.1%. 0.3w 
10%. 0.75w 
lO%, 0.75w 

lO%, 0.75w 

0.01%. 0.314 

0.01%. 0.3w 

l%, l/8 W 
0.1%. 0.3w 

MtF 

MCF 

cermet "ar 

camp 
NCF 

MtF 

COSp 
ccrmct “ar 

MCF 

coinp 
MU 
camp 
MtF 
cermet var 

MC 
fit3 
cermet “ar 
cermet “aI- 
Fixed 

Fixed 

75042 
011~21 
01121 
01121 

"1121 
01121 
75042 
75042 

01121 
75042 
75042 
01121 

73138 
_._ 

"0164 

73118 
73138 
75042 
75042 
75042 

75042 CL-Al-il 
OllZl CK104-10% 
75042 cl-n-'r-n 
01121 CB222-10% 
73138 R9P-100X 

01121 CB222-10% 
75042 CF..-T-O 
01121 C8224-10% 
75042 C&-T-" 
73138 89P-200 

R76-22Oh 
RRB-1".1K 
KPR9-200 

75042 C&-T-" K88-6XL 
18612 "53-3-7150 R218-7150 
73138 89P-2K RP89-2K 
73138 89P-100 RPR9-100 
18612 "53-I-3.8K Rl84-3.8K 

18612 "53-I-3.RK H184-'I.HK 
73138 89P-50 RP89-50 
75042 CEA-T-O R88-75 
18612 "53-3-1K *21*-1K 

*Reslsmr network; order Part No. 'R-21 to replace K522, R523, R524, and R525. 

TRANSISTORS 
circuit Mfr. Mfr. 
Ilesig. Type Code oesig. 

9501 Silicon, P-Channel, MOS FET, TO-18 case 97933 RN-1030 
9502 silicon, P-Channel, MOS FET, TO-18 Case 97933 RN-1030 
9503 silicon, ~-Channel, J-FET,TO-92 Case 80164 SelfXtd 
Q504 Silicon, N-Channel, J-FET, TO-92 case 80164 Selr!cted 
Q505 Silicon, N-Channel, J-FET, TO-92 Case 04713 2N5457 

773 
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I REPLACEABLE PARTS MODEL 171 

ANALOG BOAR3 (PC-303) (continued) 

TRANSIS1ORS (continued) 

circuit Mfr. Mfr. Keithley Fig. 
rlesig. nTe Code ,lWi~. Part NO. J&2 

Q506 Silicon, PNP, Amplifier, TO-92 Case 04713 2N5087 T-61 23 
Q507 Silicon, NPN, hplifier, 'XI--92 case 04713 2N5089 X-62 23 
Q508 Silicon, NPN, Amplifier, TO-92 Case 04713 2N5089 'W-62 23 

SWITCH BOAR", "600", "900","1OCJ', "1100" SERTES (X-304) 

-_ 
Packtx 
14655 
14655 
14655 

__- 

-0” MW-400 C234-.0033M 
~601 Not USed -- 
C602 .0033 uF 50 " EP0ly 
C603 5 !Jp 500 " DM 
C604 2 PF 500 " IN 
C605 2 PF 1500" IN 

27 
27 
27 
27 

CDlOCDO5ODO3 C231-5F 
CDlOCDOZO"O3 C231-2P 
C"19CHOZOD03 C242-2P 

C‘s6 Not Used -- 
~607 150 pF 1000" CerD 
C608 100 pF 500 " 124 

--_ 
71590 ““-1.51 C64-15OP 
14655 CDlOFD101F03 C209-1OOP 

27 
27 

27 
27 
27 
27 

27 
27 

27 
27 

27 

27 
27 
27 

27 
27 

27 
27 
27 
27 
27 

C901 see FRONT PANEL, "900" SERIES 
C902 see MOTHER BOARD, "900" SERIES 

97419 
71590 

MZW-R C143-.047M 
CPR-3300.T C138-.0033M 
831-Z5"O-222M CZZ-.0022M 
871-Z5"O-103M CZZ-.OlM 

TDl-ZO-226-26 C179-22M 
'W-20-474-20 C179-.47M 
'WI-035-224- 
20 CL79-.22M 
m-391 C64-390P 
808-OOO-25RO- 
102K C64-.OOlM 

C903 ,047 UF 200 " MPoly 
C904 .0033 UF 500 " Poly 
c905 .0022 UF 500 " CWID 
C906 .Ol PF 500 " ceriz 

Cl101 22 UF 20 " ETT 
Cl102 .4, IIF 20 " ETT 
Cl103 .22 UF 35 " ETT 

Cl104 390 pF 1000" CerI? 
Cl105 .OOl UF 1000" CC2rD 

72982 
72982 

17554 
17554 
17554 

71590 
72982 

Cl.106 2 ,,F 100 " MM" 14752 230"18205 C250-2M 
73445 C280AE/PlOOK cl,*-.lM 
13445 C280AE/PlOOK C178-.W, 

Cl107 .l ;i 250 " MP* 
Cl108 .1 !JF 250 " MP* 
Cl109 .OOl IIF 1000" tern 72982 

17554 

72982 

808-ooo-2580- 
102K C64-.001M 
TDZ-20-106-20 C179-10M Cl110 10 “F 20 " ETT 

Cl111 ,001 NF 1000" cerl? 808-000-z5*0- 
lO2K C64-.oolM 
TD2-20-106-20 C179-10M 
TDl-20-226-20 Cl,'+22M 

Cl112 10 !lF 20 v 
Cl113 22 !lF 20 " 
CL114 .0047 !JF 1ooov 
Cl115 120 p-f 1000" 
*Metallized P,lyethylemeterephtalate. 

17554 
17554 
56289 
71590 

loss-D47 C64-.0047M 
ID-121 C64-12OP 
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DllOl Sili'Z0n 01295 IN914 RI‘-28 27 
"1102 S*licOn 01295 IN914 W-2" 27 

QAllOl Operational Amplifier, TO-100 Case, R-pin 07263 b4715C TC-26 27 

s901 
S902 
JllOl 

Not “SexI __ -_ 
Switch, Rotary, RANGE, without components 80164 _- 
connector, 5-pin 22526 65039-040 
Co"nector, Mini, Female, Insert in CS-251 22526 47439 

__ 
SW-347 
CS-25L 
CS-236 

R602 1 kn 0.02%, 0.3w Fixed 18612 "53-1-1X 
R603 10 kn 0.02%, 0.3w Fixed 18612 "53~I-10K 
R604 lOOki, 0.02%. 0.5w Fixed 18612 "53-5-100K 
R605 

R606 
R607 

R609 
R.610 

R902 
R903 
R904 

R906 
"R907 
R908 

XL?909 
R910 

989kn 

25 kc2 
Not USed 
500 
5 kn 
5 kn 

1%,2 w MS 03888 PME-80-989K 

lO%, 0.75 w cermet var 73138 89P-25K 
___ 

lO%, 0.75 w cermet var 73138 89P-500 
lO%, 0.75 w C.snlEL var 73138 89s5K 
lO%, 0.75 w cermet var 73138 89P-5K 

see MOTHER BOARD, "900" SERIES 
see MOTHER BOARD, "900" SERIES 
Nor USed __- 
NOC USed --- ___ __- 
9 MI1 O.l%, 2 w 80164 Hatched 

10 kll IO%, 0.75 w cermet var 73138 89P-10K 
895kn 0.1%. II4 w --- 80164 Matched 
1 k12 lO%, 0.75 w cermet "ar 73138 89P-1K 
89.5kn O.l%, l/4 w --- 80164 Matched 
100 il lO%, 0.75 w cermet var 73138 89P-100 

K183-IK 
Kl83-10K 
R182-100K 
R217-989K 

RP89-25K 27 

RP89-500 27 
WE+5K 27 
RPH9-5K 27 

--- 
_-_ 
KlRh-9H 

RI%-10K 27 
R186-895K 27 
RP89-1K 27 
R186-89.5K 27 
RP89-100 27 

- 

27 
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SWITCH BOARD (PC-304) (continued) 

RESISTORS (continued) 

Fig. 
Ref 

Mfr. Mfr. Keithley 
Rating Type Code oesig. Pal-t NO. 

80164 
00327 
91637 
73138 

Matched R186-9.95K 27 
M14-IOOM R189-100M 27 
MFF-l/8 R88-12.1 27 
89P-50 RP89-50 27 
R185-.1005 R185-.1005 27 

CF.&T-O R88-100 27 
89P-200 11289-200 27 
R185-1.005 R185-1.005 27 
R188-10 R188-10 27 
"53-1-100 R183-100 27 
V53-1-u R183-1K 27 
"53-l-10K R183-1OK 27 
"53-5-100K R182-100K 27 

100 MS2 0.5%, 2 w Fixed 
12.1 n I%, l/8 w MtF 
50 n IO%, 0.75 w cermet "ar 
.1005 0 O.l%, 5 w Fixed 

100 n I%, l/8 w MCF 
200 

% 
lO%, 0.75 w cermet Iiar 

1.005 0.1%. 5 w Fixed 

01686 

75042 
73138 
01686 

10 12 0.02%, 5 w Fixed 
100 n 0.02%, 0.3w Fixed 
1 kn 0.02%, 0.3w Fixed 
10 kn 0.02%, 0.3w Fixed 
100 kn 0.02%, 0.m Fixed 

01686 
18612 
18612 
18612 
18612 

see *w.LOG BOARO. "1000" SERIES 
38 kn O.Ol%, 0.3w 
3.8 kn o.ol%, 0.3w 
2 kn 0.01%. 0.3w 
3.8 kn 0.01%. 0.3w 

Fixed 
Fixed 
Fixed 
Fixed 

conlp 
cermee “ar 
Camp 
MtF 
MtF 

MtF 
MS 
MS 
MCF 
cermet “ar 

MtF 
c olnp 
Camp 
camp 
corn* 

camp 
Camp 
c onlp 
cermet “ar 
c onlp 

Camp 
camp 
MfF 
c onlp 

18612 "53-l-38K R184-38K 27 
18612 "53-l-3.8K R184-3.m 27 
18612 "53-l-2K R184-2K 27 
18612 "53-I-3.8K R184-3.8K 27 

150 kn lO%, l/4 w 
5 kn lo%, 0.75 W 
1 MO lO%, l/4 w 
4.75 kn 1X, l/8 W 
4.75 kn l%, l/8 W 

01121 
73138 
01121 
75042 
75042 

CB154-10% R76-150K 27 
89P-5K RP89-5K 27 
CB105-10% R76-1M 27 
C&-T-O R88-4.75K 27 
CFA-T-O R88-4.75K 27 

R1106 6.98 kfl 1%. l/8 w 
RllOJ 28.7 kn l%, l/8 W 
R1108 28.7 k0 l%, l/8 W 
RllOV 133 kn l%, l/8 w 
Ill110 50 kn lO%, 0.75 w 

75042 CEA-T-O R88-6.98K 
75042 CEA-T-O R88-28.7K 
75042 CEt-T-O R88-28.7K 
75042 CBA-T-O R88-133K 
73138 89P-50K RP89-50K 

4.02 k0 l%, l/8 " 
180 kn 10%. 114 w 
100 kn 10%, l/4 w 
47 k0 lo%, l/4 w 
100 Ml 20%. l/2 w 

75042 
01121 
01121 
01121 
75042 

lO%, l/4 " 
20%. l/2 w 

CL-T-0 R88-4.02K 
CB184-10% RJ6-180K 
CB104-10% R76-IOOK 
CB473-10% R76-47K 
mT1/2-108 R37-108 

10 Mn 
100 Mn 
1 kn 
10 kn 
15 k$l 

01121 

10%; li4 I4 
lO%, 0.75 w 
lO%, l/4 " 

75042 
01121 
73138 
01121 

10 n lO%, l/4 w 
10 0 lo%, l/4 w 
8.06 kn l%, l/8 " 
47 kn lO%, 2 " 

CB106-10% R76-10M 
~~~112-108 R37-108 
CB102-10% R76-1K 
89P-10K KP89-10K 
CB153-10% R76-15K 

01121 
01121 
75042 

R76-10 
X76-10 

i 

01121 

CBlOO-10% 
CBlOO-10% 
Cm.-T-O 
HB473-10% 

R88-8.06K 
R3-47K 

8186. M"SC replace entire set, if one or mc,re resismrs need 

TRANSISTORS 

27 
27 
27 
27 
27 

27 
27 
27 
27 
27 

27 
27 
27 

:: 

27 
27 
27 
27 

Fig. Mfr. Mfr. 
Type 

Keithley 
CO& Desig, Part NO. Ref. 

Silicon, N-Channel, J-FET, TO-72 Case 07263 2134220 Z-42 
Silicon, N-Channel, J-PET, TO-92 Case 

27 
04713 2N5457 TG-41 27 

R920 
R921 
R922 
R923 

R1001-1009 
RlOlO 
IL1011 
RI012 
R1013 

RllOl 
R1102 
R1103 
81104 
R1105 

Rllll 
R1112 
R1113 
R1114 
R1115 

R1116 
Fall7 
R1118 
R1119 
R1120 

R1121 
R1122 
It1123 
R1124 

"eslg. 

QllOl 
Q1102 
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Mfr. Mfr. Keithley 
Value Rating Type Code cxsig. Part NO. 

2000 !JF 15 " EAL 29309 
Not "aed __ -- -- 
200 UF 35 " EM. 37942 
Not USed -_ _- _- 
200 g 35 " CAL 37942 

JCN2000158P CZlO-2000M 
___ _-. 

MTV200N35PDN C177-200M 

MT"200N35PDN ClJJ-2OOM 

15 "F 300 v EM. 37942 PTC015~300P3E 
JC6100158P 
TD22010620 
'CD22010620 
m-221 

C173-1% 

Fig. 
Rec. 

22 
.- 
22 
-- 
22 

22 
L? 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 

22 

Fig. 
Kef 

.'2 
22 
-- 
22 
._ 

22 
2 .) 
22 
22 
22 

22 
22 
22 
22 
22 
22 
22 

22 
22 
22 
22 

C701 
C702 
c703 
CJ04 
C705 

C706 
C707 
C708 
c709 
C710 

100 ;F 15 v EAL 29309 
10 !JF 20 " ETT 17554 
10 UF 20 " ETT 17554 
220 pF 1000" CeL-D 71590 

C711 
C712 
c713 
C714 
C715 

220 pF 1000" cerLl 71590 
10 UF 20 " ETT 17554 
10 uF 20 " ETT 17554 
47 be 1000" cerLl 71590 
47 pF 1000" CUD 71590 

C716 
C717 
C718 
CT19 

47 pF 1000" CerD 71590 
47 pF 1000" ceri3 71590 
,047 UF 600 v MP0ly 97419 
.47 UF 600 V MPdy 97419 

C901 See FRONT PANEL, "900" SERIES 
C902 .l pF 1200" 

m-221 
TD22010620 
TD22010620 
DD-470 
m-470 

"D-470 
"D-470 
MZW-F 
M2W-F 

c210-loo>, 
C179-10EI 
C179-1OM 
C64-220P 

C64-22OP 
C179-10M 
C179-10M 
C64-47P 
C64-47P 

C64-47P 
C64-47P 
C220-.04JM 
C220S.47" 

MY 97419 

DIODES 

Mfr. 

M2W-E C244-.1M 

Mr. 
clesii:. 

IN4139 
IN4139 

Keithley 
Parr NO. 

P"-10 

RF-34 
RF-34 

___ 
RF-36 

_-- 

P”-10 RF-36 
IN3255 RF-11 
lN87 RF-39 
IN87 RF-39 
lN87 RF-39 

15238 lN87 
15238 lN87 
15238 lN87 
15238 lN87 
15238 lN87 
01295 lNJO3 
01295 IN703 

04713 MU0328 
04713 M81032B 
04713 EIR1032B 
04713 MR10328 

RF-39 
RF-39 
RF-39 
RF-39 
RF-39 
E-40 
LIZ-40 

RF-40 
RF-40 
RF-40 
RF-40 

13327 
13327 

83701 

0706 Silicon, Full-Wave Bridge 83701 
0707 Silicon 02735 
0708 Germanium 15238 
D709 Germanium 15238 
0710 CerllWXli"bT 15238 
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MOTHER BOARD, (X-305) (continued) 

MODEL 171 

niTEGP.ATED CIRC"ITS 

circuit 
iksig. 

QA701 
QA702 
QP.703 
QA704 

Type 

see REAR PANEL, "700" SERIES 
Voltage Regulator, 14-pin DIP 
voltage Regulator, Ill-pi" DIP 
POSitiVe NAND Gates, 14-pin DIP 

Mfr. Mfr. Keifhley 
COCb Lkeig. Part NO. 

12040 LM723CN IC-25 
12040 LM723CN E-25 
12040 DM7410N x-43 

Fig. 
Ref. 

22 
22 
22 

Mfr. Mfr. Keithley Fig. 
Code Ikaig. Part No. Ref. 

F901 
_- 

Fuse, X0, 250 ", 4 A 75915 312-004 
Fuse. 3AC, 250 v, 4 A, spare for F901 75915 312-004 

GETTIC ENGRG. 
Connecfor, PC Mounf, 15-contact (double 

sided) 71785 
22526 
22526 
22526 

L-2007-2 

2521530160 
65039040 
65039040 
47439 

F"-39 22 
m-39 22 

5-3 22 

cs-259 22 
G-251 22 

J501 

5705 
5711 

co*nector, 5-pin 
Co""ector, 5-pin 
Connector, Mini, Female, Insert in CS251 
connector, PC Mount, 1*-contact 
Connector, PC Mount, 18-contact 
Connector, PC Mount, 22-contact (double 

sided) 
Connector PC Mount, 22-contace (double 

sided) 

Switch, Slide, AC Line, 117"/234V, DPDT 
Not Used 
see SWITCH BOARD, "900" SERIES 
Swiech, Push Button, Front section 
Switch, P"Sh Buteon, Rear (Guarded) 

section 

CS-251 22 
CS-236 22 

3901 
3902 
51202 

.,1203 

71785 
71785 

71785 

71785 

79727 
_-_ 

80164 

80164 

2521830240 
2521830240 

CS-260 22 
CS-260 22 

CS-242 22 

CS-242 22 

2522230160 

2522230160 

CG350PCDPDT SJOl 
SVOl 
5902 
S903-907 
SVO3-907 

SW-318 22 
-_ 

SW-345 22 

SW-349 22 

RESISTORS 

Mfr. 
Code 

circuit 
w&g. V&W 

R701 82 R 
RJ02 1 MC2 

Racina Type 
Keithley Fig. 
Part No. Ref. - 

10%. l/2 w 01121 EB820-10% U-82 22 
01121 CB105-10% R76-1M 22 
01121 EB56R-5% NV-5.6 22 
75042 CBA-T-O R88-634 22 

R703 5.6 0 
R704 634 n 
RJ05 5.6 C, 

R706 634 0 
R707 1.37kn 
R708 200 n 

EB56R-5% 

C&4-T-O 
CBA-T-O 

RlV-5.6 22 

R88-634 22 
R88-1.3JK 22 
RP50-200 22 
R88-l.lK 22 
R88-1.37K 22 

75042 
75042 
71450 
75042 
75042 

71450 
75042 
01121 
01121 

INS115200n 
CBA-T-0 
CEA-T-O 

R709 1.1 kn 1%,'1/8 w 
It710 1.37kn l%, l/8 W 

R711 200 n 20%. 2 w INS115200fl RP50-200 22 
C&t-T-O R88-1.x 22 
CB152-10% R76-1.5K 22 
CB221-10% RJ6-220 22 
CB152-10% R76-1.5K 22 

RJ6-220 22 
R76-1.5K 22 
R76-220 22 
R76-1.5K 22 
R76-220 22 

773 

R712 1.1 kn l%, l/8 W 
RJ13 1.5 kn 10x, l/4 w 
R714 220 a lO%, l/4 w 
R715 1.5 kR 10%. l/4 w 

R716 220 n 
R717 1.5 kR 
R718 220 0 
RJ19 1.5 kR 

01121 

01121 
01121 
01121 
01121 
01121 

CB221-10% 
CB152-10% 
CB221-10% 
CB152-10% 
CB221-10% R72O 220 0 

58 



I MODEL 171 KCPLACEAaLE PARTS 

R726 20 n 
R727 20 0 
R728 20 n 
R729 20 n 
R730 20 n 
R731 3.3 Mn 

R901 15 kc2 
R902 15 kn 

MOTHER BOARD, (PC-3051 (continued) 

Rating 

I%,5 w 
l%5 w 
10%. 0.75w 
l%, l/2 w 
1%. l/8 w 

1%. 1/a w 
l%, l/8 w 
1%. l/8 w 
1%. ua w 
a, l/a w 
l%, l/2 w 

lO%, l/4 w 
lO%, l/4 w 

RESISTORS (continued) 

Mfr. Mfr. Keithley 
9x Code Lksig. Part NO. 

Fixed 48615 Sbf2812 RZOO-47K 
Fixed 48615 SM2812 RZOO-47K 
cermet var 73138 89p-500 KP96-500 
DCb 91637 DCS-l/Z KlZ-3.m 
MtF 91637 Mm-l/8 Raa-20 

MtF 91637 MFF-l/8 Kaa-20 
MtF 91637 mF-118 888-20 
MtF 91637 MFF-l/B ma-20 
MtF 91637 MFF-1/a Raa-20 
MtF 91637 w-u8 R88-20 
DCb 91637 DCS-l/2 R12-3.m 

camp 01121 CB153-10% R76-15R 
camp 01121 CB153-10% R76-15K 

TRANSISTORS 

Mfr. Mfr. Keitilley 
Code rlesig Part NO. 

q701 Silicon, Power, TO-66 case 02735 40312 x-54 
q702 Silicon, Power, TO-66 Case 02735 40312 z-54 
q703 Silicon, NPN, TO-92 case 04713 2N5551 U-67 
q704 Silicon, NPN, TO-92 Case 04713 2135551 X-67 
Q705 Silicon, NPN, TO-92 case 04713 2N5551 'X-67 
Q706 Silicon, NPN, TO-92 case 04713 2N5551 'U-67 

DS801 
Da802 
05803 
ma04 
DS805 

OS806 
05807 
OS808 
05809 

5707 
__ 

Mfr. 

bw Code 

Pilot Light, m.4 Display 05464 
Pilot Light, NO RANGE Display 05464 
PilOf Light, NO RANGE Display 05464 
Pilot Light, Mn Display 05464 
Pilot Light, !4 Display 05464 

Pilot Light, AC Display 05464 
Pilot Light, " Display 05464 
Pilot Light, U.4 Display 05464 
Pilot Light, In" ixap1ay 05464 

conneceor, lo-pin 22526 
Connector, Mini, Female, Insert in CS237 22526 

Mfr. Keithley 
Desig. Part NO. 

7361.4525 H-57 
7361AS25 m-57 
7361AS25 R-57 
7361AS25 m-57 
7361AS25 m-57 

7361AS25 m-57 
7361AS25 m-57 
736U.525 m-57 
7361AS25 FL-57 

65039-039 CS-237 
47439 CS-236 

Fig. 
Ref. 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 
22 

22 
22 

Fig. 
Ref. 

22 
22 
22 
22 
22 
22 

Fig. 
hf. 

Pg. 82 
Pg. 82 
Pg. 82 
Pg. 82 
Pg. a* 

pg. a2 
Pg. 82 
pg. a2 
Pg. 82 

Pg. 82 
pg. a2 
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FRONT PANEL, "700" & "900" SERIES 

Fig. 
Ref. 

Pg. 75 

Keithley 
Part NC'. 

C22-.OlM 

Mfr. 
DC&. 

SCAS-S10 

Mfr. 
Code 

56289 

circuit 
oesig. 

C901 

S701 
5702 

5701 
-_ 

3906 
5907 
.I908 

__ 

-- 
-- 

TYW 

capacitor, 0.01 "F, 500", CerD 

see MOTHER BOARD, "700" SERIES 
Switch, Tag&?, POWER, DPDT 

connector, 5-pin 
Connector, Mini, Female, Insert in CS251 
Binding Post, Input, Red 
Binding Post, Input, Black 
Binding Post, Input, Green 
Readout Block, Function Display (less 

lights) 
Window, Readout Black 
Shorting Link, Input 

MST-205N SW-271 2 

Pg. 81 22526 65039-040 
22526 47439 
58474 DFZl-RC 
58474 DF21-BC 
58474 DFZI-CC 

80164 
80164 
24655 938-L 

CS-251 
CS-236 
BP-11R 2 

2 
2 

BP-11B 
BP-116 

24876B 
24886A 
BP-6 

REAR PANEL, "500" & "700" SERIES 

Mfr. 
Lbsig. 

LM309K 
Q.4701 

T701 
F701 

Integrated circuit, Voltage Regulator, 
TO-3 case 12040 

Transformer, Power 80164 
Fuse, 3AC,125 Volt, Slo-,310 l/2-amp (for 

105-125 V Ooeracion, 71400 

IC-34 
m-141 

F"-4 

NJ-38 
CS-254 
co-7 

pg. 81 
Pg. 81 

Mm 

ml. 
SAC-301 

pg. ai 

___ 
Pg. L 

-__ 

Fuse, 3AG, 250'V&, Sio-Bla l/4-amp (for 
210-250 " operation) 71400 

Receptacle 82389 P706 
-- Line- Cord, 3-pin 80164 

see MOTHER BOARD, "500" SERIES 
CO*“t?CtOr, Analog output 02660 
CO”ll~CtO~, Mate of 5502 (not supplied) 02660 
connector, 5-pin 22526 
connector, z-pin 22526 
connector, 10-pill 22526 
connector, 3%pin 22526 
connector. 2-oin 22526 

aoPC2F CS-32 
aoMc2M cs-33 
65039-040 CS-251 
65039-035 CS-266 
65039-039 CS-237 
65039-034 Ca-270 
65039-035 CS-266 

47439 CS-236 

J501 
5502 3 
__ 

5702 
5703 
5704 
5709 
5710 

Pg. 81 
Pg. 81 
pg. al 
Pg. 81 
Pg. 77 

-- Connectar; Mik, Female, Insert in CS251, 
CS-266, CS-237, CS-270 22526 
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MODEL 171 

6-7. MECHANICAL P&US LIST. Table 6-5 is a list of 
replaceable mechanical parts for the Model 171 that 
are not lIsted elsewhere and include miscellaneous 

TABLE 6-5. 

Mechanical Parts List 
quantity Keithley 

cap, Plastic for POWER Switch S702 
Cap, for Integrated Circ"it ((A701 (REAR PANEL) 
Cable Clamp, for Readout-Block wiring harness 
Knob Assembly, far RANCE Swirch 5902 
For RANCE Switch S-902 front shaft extension: 

Shaft, Switch, Extension 1 LSI4IA 
C0"pling 1 co-11 
Bushing, FrO"t Panel 1 BE-2 
318" Lack Washer 1 -. 
3/8" Hex Nut 1 -. 
Washer, Spring 1 WA-9 
Bushing 1 12569A 

Plate, ix!2 Output Cover 1 2453OA 
Fuse Holder, for XEAK PANEL ruse F7Ol I Fii-11 
Fuse itolder, for MOTHER BOARD (Fuse F-901) 2 Fii-12 
Push Buttons, Plastic, for 5903 - s907 Front section 5 i'B- 3 
Push B"etons, for S903 - S907 Rear Section (Guarded) 5 21883,'~ 
Socket, for "201, "202, "203, V204 "igitol Display Tube 4 Sd-63 
Socket, ior 9*21*, QA213, Qh216, Qh219 Integrated circuit 4 SO-65 
Socket, for QA201 Integrated Clrcui~ 1 So-67 
Socket, far QA601 Integrated circuit 1 so-72 
Socket, for QA702, 9.4703, 98,704 I"tegrated Circuits 3 SO-IO 
Heat Sink, for 0204 Transistor 1 H-10 
Heat Sink, for Q5011Q502 Trnnsistors 1 iiS- 
Lamp Bracket, for Overrange "1" Neon 2 242028 
Tube Clip, for Overrange "1" Neon 2 'R-26 
S"pport Bracket Assembly, for RANGE Switch 5902 nnd SWlTCH ""ARD PC-304 257i):r\ 
Card Guide, Support for ANALOG BOARD PC-303 2 is-261 
Shield Assembly, for PC-299/K-,OO,PC-301 1 L4865B 
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REPLKEAULE PARTS 

t 
lo-66 

c 

KEITHLEY PART NO. TG-41 

KEITHLEY PART NO. TG-51 

KEITHLEY PART NO. TG-42 

KEITHLEY PART NO. TG-52 

TO-72 2 

ml-m* YIEW “NlnmCTIoN 
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KEITHLEY PART NO. TG-76 

Q‘+j 

R-110 t 
:.,:: _ ,: .,...~ 

KEITHLEY PART NO. IC-2 
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- 
I <EITHLEY PART NO. IC-2,24 

fzJ 

TO-99 

KEITHLEY PART NO. IC- 25 

L 
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MODEL 171 

KEITHLEY PART NO. IC-31 

<EITHLEY PART NO. IC -33 

IC- 80 
IC- 81 

I 

I KEITHLEY PART NO. IC -32 

KEITHLEY PART NO. IC-35 
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- 

I 

I 

I<EITHLEY PART NO. IC-36 

KEITHLEY PART NO. IC- 38 

KEITHLEY PART NO. IC - 37 

I I I I I I 

I’ 11 if I i 
- , 

I ii ’ 
I 

(EITHLEY PART NO. IC-39 
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I MODEL 111 KEPLACEABLE PAKTS 

KEITHLEY PART NO. IC- 43 

JEDEC TO-116 

KEITHLEY PART NO. IC -47 

v,., 8” .a, il %” ./ 

KEITHLEY PART NO. IC -48 
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MODEL 171 

CODE-TO-NAME LIST 
6-8. CODE TO NArn List of Suggested Manufacturers. 

reference: redera supply code far Manufacturers, Cataloging Handbook H4-2. 

00656 

00686 

01121 

01295 

01686 

02101 

02660 

02734 

02735 

02777 

02985 

03508 

04009 

04713 

05079 

05397 

06751 

06980 

Aerovox carp. 
New Bedford, Mass. 02745 

Film capacitors, Inc. 
Passaic, N.J. 07055 

Allen-Bradley Corp. 
Milwaukee, Wise. 53204 

Texas Inser”ments, Inc. 
Semiconductor Div. 
Dallas, Texas 75231 

RCL Electronics, Inc. 
Manchester, N.H. 03102 

“am Inc. 
Elecerokinetics Div. 
Santa Barbara, Calif. 93103 

Amphenol Corp. 
Broadview, Ill. 60153 

RCA 
oefense Electronic Products 
Moorestovm, N.J. 08540 

RCA 
Solid State Div. 
Somerville, N.J. 08876 

Hopkins Engineering Co. 
San Fernando, Calif. 91342 

Tepro Electric Corp. 
Rochester, N.Y. 14606 

General Electric co. 
Semiconductor Products 
Syracuse, N.Y. 13201 

Arrowhart, 1°C. 
Hartford, Corm. 06106 

meoro1a semicon. Prod. 
Phoenix, *riz. 85008 

Tansiseor Electronics 
Bennington, “C. 05201 

Union Carbide Corp. 
Maeerials systems “f”. 
Cleveland, Ohio 44101 

components, Inc. 
semcor Division 
Phoenix, *riz. 85019 

“aria” EilmC Division 
San Carlos, Calif. 94070 

07137 

07263 

07716 

08811 

09823 

09922 

10582 

11502 

11534 

11837 

12040 

12065 

12697 

12954 

13050 

13327 

13934 

14655 

TEC, Inc. 
Eden Prairie, Minn. 

Fairchild Semiconductor Div. 
Mountain View, Calif. 

IRC Div. of TRW Inc. 
Burlington, Iowa 52601 

GL Electronics DIV. 
CL Industries, Inc. 
Westville, N.J. 08093 

Gulton Industries, Inc. 
Alkaline Battery Div. 
bleeuctlen, N.J. 

Burgess Battery co. 
Div. of Clevife Carp 
Freeport, 111. 

Burndy Corp. 
Norwalk, Corm. 06852 

CTS of Asheville Inc. 
Skyland, N.C. 28776 

IRC Ia”. of TRW Inc. 
Boone, N.C. 28607 

Duncan Electronics, Inc. 
Costa Mesa, Calif. 92626 

Electra Scientific IrId. 
Portland, or. 97229 

National Semiconductor Corp. 
Danbury, Con”. 06810 

Transitran ElectronFc Corp. 
EaSC Boseon, Mass. 

Clamstat Mfg. CO., 1nc 
oouer, N.H. 03820 

Dickson Electronics Corp. 
Scatesdale, ArFz. 85252 

Potter cc.. 
Wesson, bliss. 39191 

Solitran Devices, Inc. 
Tappan, N.Y. 10983 

Midvec Corp. 
Oshkosh, N&r. 69154 

CorneIlD”b*l*er EkC. Di”. 
Newark, N.J. 07105 

56289 

14752 

15238 

17870 

16170 

17554 

17896 

18324 

22526 

23020 

24655 

27602 

28520 

29309 

32293 

35529 

37942 

44655 

53021 

Sprague Elecrric Co. 
Visalia, Calif. 93278 

Electra Cube Inc. 
San Gabriel, Calif. 91776 

ITT Semiconductors 
Di”. of ITT Corp. 
Lawrence ) Mass. 01841 

Dave” DIV. 
McGraw Edison Co 
Livingston, N.J. 

Teledyne Systems Co. 
Collm”“icatio”s Df”. 
LOS Angeles, CalFf. 90066 

components, Inc. 
Biddeford, Ma. 04005 

Silicanix Inc. 
Santa Clara, Calif. 950s 

signetics Corp. 
Sunny”sle, Calif. 94086 

Berg Electronics, Inc. 
New Cuberland, Pa. 17070 

General Reed Division 
Clark, N..,. 0,066 

General Radio Co. 
West Concord, Mass. 01781 

Hathaway Instruments, 1°C. 
Denver, Colorado 80222 

Heyma” Mfg. co. 
Kenilworth, N.J. 0,033 

Richey Electronics Inc. 
Nashville, Term. 37213 

1neersi1, Inc. 
Cupertino, Calif. 95014 

Leeds and Northrup 
Philadelphia, Pa. 19144 

Mallory, P. R. and Co. 
Indianapolis, Ind. 46206 

Ohmite Mfg. Co. 
Skokie, Ill. 60076 

sangam Electric co. 
Springfield, 111. 62705 
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CODE TO NAME List (Continued). REPLACEABLE PARTS 

54294 Shallcross Mfg. Co. 
Selma, N.C. 27576 

56289 Sprague Electric Co. 
North, Adams, Hass. 01247 

58474 superior Electric co. 
Bristol, CO”“. 06010 

61637 Union Carbide Corp. 
New York, N.Y. 10017 

63060 

02288 

70903 

71002 

71279 

714oll 

71450 

71468 

71590 

71785 

72259 

72619 

72653 

72699 

72982 

73138 

73445 

“ictoree” I”Strume”e co. 
Cleveland, Ohio 44104 

Allied Control Co., Inc. 
Plantsville, Co”“. 06479 

Belden Mfg. co. 
Chicaga, Ill. 60644 

Birnbach Co., Inc. 
New York, N.Y. 10014 

Cambridge Thermionic Corp. 
Cambridge, Mass. 02138 

Bussma”” Mfg. 
Div. of McGraw-Edison Co. 
St. Louis, MO. 63017 

CTS Corp. 
Elkhart, Ind. 46514 

ITT Cannon Electric, Inc. 
Los Angeles, Calif. 90031 

Ce”tt%31&3 
Div. of Globe-Union, Inc. 
Milwaukee, Wise. 53201 

Cinch Mfg. Co. 
Howard 8. Jones Div. 
Chicago, Ill. 60624 

tiyeronics ) 1°C. 
Pelham Manor, N.Y. 10803 

Dialight Corp. 
Brooklyn, N.Y. 11237 

G-C Electronics co. 
Rockford, Ill. 61101 

General Instrument Corp. 
capacitor Division 
Newark, N.J. 07104 

Erie Technological Prods. 
Erie, PS. 16512 

Beckman I”str”me”ts, 1°C. 
lIeupot Division 
Fullerton, Calif. 92634 

Amperex Eleceronic Div., 
North America” Philips Co. 
Hicksville, N.Y. 

73690 

74276 

74970 

75042 

75915 

76055 

76493 

76545 

77764 

79727 

80164 

80294 

81073 

81483 

82389 

83125 

83330 

83594 

83701 

84171 

84411 

84970 

Elco Resistor Co. 
New York, N.Y. 

Signalite Inc. 
Neptune, N.J. 07753 

Johnson, E.F., Co. 
waseca, Mi”“. 56093 

IRC Di". of TRW 1°C. 
Philadelphia, Pa. 19108 

Littelfuse, Inc. 
De6 Phines, 111. 60016 

Mallory Conerols Div., 
MAllory P. R. & co., 1°C 
Frankfort, Ind. 

Miller, .J. w. co. 
compton, Calif. 90024 

Mueller Electric co. 
Cleveland, Ohio 44114 

Resistance Produces Co. 
Harrisburgh, Pa. 17104 

c,ontinenta1-wire 
Electronics Corp. 
Philadelphia, Pa. 19144 

Keithley Instrumenes, Inc. 
Cleveland, Ohio 44139 

BO”r”S, 1°C. 
Riverside, Calif. 92507 

Grayhill, Inc. 
LB orange, 111. 60525 

International Rectifier 
Los Angeles, Calif. 90069 

Switchcraft, Inc. 
micago, Ill. 60630 

General I"str"ment Corp. 
capacitor Di"i8iO" 
Darlingto”, S.C. 29532 

Smith, Herman H., Inc. 
Brooklyn, N.Y. 11207 

Burroughs Corp. 
Electronic Components Di”. 
Plainfield, N.J. 07061 

Electronic Devices, 1nc 
Brooklyn, New York 

Arc0 Electronics, Inc. 
Great Neck, N.Y. 11022 

TRW Capacieor Div. 
Ogallals, Nebr. 

Sarkea Tarzia”, Inc. 
Bloomington, I”d. 

86684 

87216 

90201 

90303 

91637 

91662 

91737 

91802 

91929 

93332 

93656 

94144 

94154 

94310 

94696 

95263 

95348 

95712 

97419 

97933 

99120 

RCA 
Electronic Components 
Harrison, N.J. 07029 

Philco Ford Corp. 
Lansdale D‘v. 
Lsnsdale, Pa. 19446 

Mallory capacitor 
Indianapolis, Ind. 46206 

MElllory Battery co. 
TarryLaw", N.Y. 10591 

Dale Electronics, 1°C. 
columbus, Pkbr. 68601 

EICO Corp. 
willow Grove, Pa. 19090 

ITT cremar, Inc. 
Wobur", Mass. 01801 

Industrial Devices ~“c. 
Edgewater. N.J. 07020 

Honeywell 1°C. 
Micro Switch Div. 
Freeport, Ill. 61032 

Sylvania Electric Prod. 
Semiconductor Prod. Div, 
Woburn, Mass. 01801 

Electric Cord Co. 
Fairfield, N.J. 07006 

Raytheon Co., Industrial 
operation components Di”. 
quincy, Mass. 

Tung-so1 Electric, 1°C. 
Newark, New Jersey 

Memcor, 1°C. 
components Division 
llu”Li”gtO”, In*. 46750 

Magnecrafr Electric CO. 
Chicago, Ill. 

Leecraft Mfg. co., Inc. 
L.I. city, N.Y. 11101 

Gordas Corp. 
Bloomfield, N.J. 07003 

mge Electric CO., Inc. 
Franklin, Ind. 

Standard Condenser Co. 
Chicago, 111. 60613 

Raytheon Co. Components oiv. 
Semiconductor Operation 
Mountain View. Calif. 

Plastic Capacitors. Inc. 
Chicago, 111. 
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KEITHLEY INSTRUMENTS, INC. 
REPAIR & CALIBRATION FORM 

MQDEL NO. DATE 
?.IAL NO. 

SHIP INSTRUMENT & FORM TO: 

SALES SERVICE DEPT. 
KEITHLEY INSTRUMENTS, INC. 
28775 AURORA ROAD 
CLEVELAND, OHIO 44139 

USER'S NAME 
RETURN ADDRESS 

CITY 
STATE 
TELEPHONE 

ZIP 

1. REASON FOR RETURN. Check appropriate box. 
U Repair and Recalibration 
U Recalibration only. (If repairs are required to meet specifications, an additional 

repair charge will be added to recalibration cost.) 

2. CALIBRATION REPORT. Specify report desired. (See reverse side of form for details.) 
0 Calibration Report (Certified Traceable to N.B.S.) 
n Calibration Report (Production Calibration Equipment at the factory) 
0 Certificate of Compliance 

3. DESCRIPTION OF PROBLEM. (Include a block diagram of instruments connected in system. 
Recorder charts or other data would be helpful.) 

Is problem constant or intermittent? 

4. OPERATING CONDITIONS. 
Control setting (range, multiplier, etc.) 
Line voltage used Line frequency used 
Temperature OF Temperature variation + OF 
Humidity (high, medium, low) 
Other (please specify, such as line transients, etc.) 

5. EQUIPMENT USED. 
Signal source Source impedance 
Readout device (Recorder, oscilloscope, etc.) 
Cables used Length 

6. ADDITIONAL INFORMATION. Please indicate any other pertinent information which may help 
the Keithley Repair and Calibration Department. (If repairs or modifications have been 
made to instrument by other than Keithley personnel, please specify below.) 

REV 0172 



CALIBRATIONS AVAILABLE AT KEITHLEY INSTRUMENTS. EFFECTIVE: FEBRUARY 1, 1972 

Listed and defined below are the four types of calibrations and their associated report 
formats which are presently available at Keithley Instruments. They fall into the follow- 
ing categories: 

1. Report of Calibration Certified Traceable to the National Bureau of 
standards 

2. Calibration Report 
3. Certificate of Compliance 
4. Recalibration 

All calibration and certification performed by Keithley Instruments is in accord with 
MIL-C-45662A. 

Prices shown below are in addition to repair charges for any work necessary to place a 
customer's unit into first class condition prior to the calibration. 
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