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SPECIFICATIONS

MODEL 171

SPECIFICATIONS

calibrated at 25°C

AS A DC VOLTMETER

RANGE: +1 microvolt per digit (L0 mV full range) to
#1000 volts in six decade ranges. 100% cverranging
to 19993 on all except the 1000-volt range.

ACCURACY (90 days): 1+(0.02% of reading +0,01% of
range) except on the 10-milliveolt range where it is
+(0.02% +0.02%}.

TEMPERATURE COEFFICIENT:
of range)/9C.

INPUT RESISTANCE: Greater than 1000 megohms on the
18-millivolt through 1-velt ranges, 10 megohms on
the 10-volt to l0Q0-velt ranges.

SKETTLING TIME: Less than 2 seconds to rated accuracy
with less than 100 kilchms source resistance.

REJECTION :

+(0,003% of reading +0.001%

NMRR: Greater than 70 db, 50 Hz te 180 nz at 10 Hz
miltiples,
CMRR: Greater than 100 dB with 1 kilohm unbalance,

de to 180 Hz at 10 Hz multiples.
MAXIMUM SAFE INPUT: +1400 volts peak momentary, 1000
V dc or rms ac continuous.

AS A DC AMMETER

BANGE: 0.1 nancampere per digit (lpA full range) to
+2 amperes in seven decade ranges. 100% overrang-
ing to 19999 on all ranges.

ACCURACY {90 days): +{0.05% of reading +0.02% of
range). Sell heating due to long term application
of 2 amperes will cause less than 0U.l1% additicnal
error on the l-ampere range.

TEMPERATURE COETFFICIENT: +(0.005% of reading +0,002%
of range)/°C.

INPUT VOLTAGE DROP: 100 millivolts at full range on
the lower ranges increasing to approximately 500
millivoits on the l-ampere range.

MAXTMUM SAFE INPUT: 3 amperes, internally Cfused be-
yond 3 amperes,

AS AN OHMMETER

RANGE: 0.1 ohw per digit {1 ki full rampe) to 2000
megohms in seven decade ranges, 100% overranging
te 19999 on all ranges.

ACCURACY (90 days): +0,05% of reading for 1l-kilohm
through 1-megohm ranges; +0.2% of reading on the
10-megohm ranges; +3% of reading on the 100-megohm
range; +20% of reading on the 100C-megohm range
(+0.02% of range on all ranges).

TEMPERATURE COEFFICIENT: +(0.008% of reading +0.002%
of range +0.0003% of reading per megohm)/°C.

SETTLING TIME: Tess than 2 seconds teo rated accuracy
up to 1 megohm.

CONFIGURATION: ‘“Two-terminal, constant current.

VOLTAGE ACROSS UNKNOWN: 100 mV for full range on the
1-kilolm to 100-kilohm ranges, 1V maximum open cir-
cuit, 1 volt for full range on the l-megohm to
1000 -megohm ranges, 5 volts open circuit,

MAXIMUM OVERLOAD: 250 volts rms on the 100-kilchm to
1000 ~megohm ranges. Diode clamped to protect the 1

and 10-kilohm ranges (internally fused beyond 3 amps)

AS AN AC VOLTMETER

RANGE: 1O microvelts per digit (100 mV full range)
to 1000 volts rms in five decade ranges. L00% over-
ranging tc 1999% on all except the 1000-volr range.

ACCURACY (90 days):

1V-100V range +(0.3% of reading +0.04% of range) 40
Hz -40klz

100V range +(0.46% of reading +0.2% of range) 40 Uz
-l0kHz; 3% of full range to lO0OkHz on the 100 wmV
and 1V ranges

LkV range +(0.4% of reading +0,04% of range) 40 Hz-
10kHz

(Average reading, calibrated in rms of a sine wave.)

TEMPERATURE COEFFICIENT: +[0.35% of reading +0.003%
of range (0.008% on 100-mV range)]/°C.

INPUT IMPEDANCE: 1 MU shunted by approximately 100 pF.

SETTLING TIME: Less than 3 seconds except for ac
superimpesed on dc.

MAXIMUM SAFE INPUT: 1000-volts de or rms ac {1500
volts peak) l0-volt te 1000-volt range, 300 volts
rmg (450 volrs peak) on the 100-mV and l-velt ranges.

AS AN AC AMMETER

RANGE: 0.1 nanocampere per digit (1lpA full range) to
2 amperes rms, in seven decade ranges, 100% over-
ranging to 19999 on all ranges.

ACCURACY (90 days): 1(1,5% of reading +0.1% of range)
40 Hz to 10kHz on the 100-microampere to l-ampere
ranges, decreasing to 40 Hz to 200 Hz on the 1-
microampere range {(average reading, calibrated in
rms of a sine wave),

TEMPERATURE COEFFICLIENT:
of range)/°C.

INPUT VOLTAGE DROP: 100 millivolts at full range on
the lower ranges increasing to approximately 500
millivolts on the l-ampere range.

MAXIMUM SAFE INPUT: 3 amperes, internally fused
beyond 3} amperes.

GENERAL

ZERO STABILITY: +(0.0005% of rvange +0.3 pv)/°C.

ANALOG QUTPUT: +1 volt at up to 1 milliampere for
full range input, 100% overranging on all ranges
except the 1000-volt ranges.

+(0.04% of reading +0.008%

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

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

ISCLATION: Circuit ground to chassis ground: greater
than 100 megohms shunted by less than 0,02 micro-
farad., Circuit ground may be floated up to 500 volts
with respect to chassis ground in all modes. Maximum
safe voltage between input and chassis ground: 1500
volts peak.

WARMUP TIME: 45 minutes to within twice specified
accuracy; 2 hours for complete stabilization.

OPERATING ENVIRONMENT: 02 to 35°C up to 80% R. H.

CONNECTORS ; 1Input, chassis ground; binding posts.
Analeg output; Amphenol 80-PC2F,

POWER: 105-125 or 210-250 volts {(switch selected)},
50-60 Hz, 25 watts.

DIMENSTONS,WETGHT: Style M 3-1/2 in. half-rack, over-
all bench size 4 in. high x 8-1/2 1in. wide x 15-1/4
in, deep (100 x 217 x 385 mm). Net weight, 10 pounds
(4,6 kg).

ACCESSORIES SUPPLIED:
input fuse.

Mating output connector, spare

iv
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MODEL 171

SECTION 1.

1-1. INTRODUCTION. The Model 171 AC/DC Digital
Multimeter (Figure 1} is a highly versatile 4-1/2

digit instrument capable of handling virtually every
measurement that will ever be encountered in mest lab
or production-line facilities. The 171 measures 1
microvolt to 1000 wvolts de, 10 microvolts to 1000 volts
ac, 100 picoamperes to 2 amperes ac and dc, and 100
milliohms to 2000 megohms. Thirty of the thirty-two
total ranges of the Model 171 are capable of 100%
overranging, the two exceptions being the highest volt-
age ranges. This allows the user to accurately exceed
a full-scale reading without having to immediately
change range. The overrange "1" digit of the 171 DMM
esgentially gives 5-digit precision to a reading. To
prevent reading errors when beyond the allowable over-
range capability (19999) of the 171, the last four
digits of the display will blank. The Model 171 pro-
vides better than 70 dB rejection of line frequency
noise that may be superimposed on a dc Input signal
while malntaining less than 2 seconds settling time.

1-2. WARRANTY INFORMATION. The warranty is given on
the inside front cover of this Manual. Tf there is
ever a need for in-warranty or out—-of-warranty factory
service, f1l1l out the REPAIR AND CALIBRATION FORM that
is supplied at the back of this Manual. Return the
completed form and instrument to the address provided.

GENERAL DESCRIPTION

GENERAL DESCRIPTION

1-3. CHANGE NOTICE. If there are any improvements
ar changes te the Model 171 that are not incorporated
Into this Manual, these will be explained on a yellow
Change Notlice attached to the inside back cover.

1-4. FEATURES,.

a. Direct-Reading Display. The decimal point and
engineering units of a reading are automatically shown

b. Thirty-two Ranges. The 171 provides six ranges
of de¢ voltage, five ranges of ac voltage, and seven
ranges each of de and ac current and resistance.

¢c. High NMRR and CMRR Rejection., The 1/1 provides
better than 70 dB NMRR and 100 dB CMXR while maintain-
ing a fast settling time of less than 2 seconds.

d. Analog Output, The 171 has a l-velt full scale
output as a standard feature which allows continuous
monitoring of analog data on a chart recorder or
similar device.

e, Optional Digital Output. The 171 also can be

used with the optional Medel 1712 Digital Output
accessory which includes complete timing outputs and
remote controls,

W

T
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171 DIGITAL MULTIMETER

FIGURE 1. Model 171 Digital Multimeter
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GENERAL DESCRIPTION MODEL 171

TABLE -1,
Front Panel Controls and Terminals

Control General Description Paragraph
OoN Turns on instrument power 2-3a
VOLLS ~DC Sets dc-voltage function 2-3¢
YOLTS -AC Sets ac-voltage function 2-3¢
OHMS Sets ohms function 2-3¢
AMPS -DC Sets dc-ampere function 2-3c
AMPS -AC Sets ac-ampere function 2-3c
RANGE Sets instrument sensitivity 2-3b
Terminal
HI Input high, red binding post, internally guarded 2-2a
Lo Input low, black binding post 2-2a
CASE Chassis ground, green binding post 2-2a

]
| | | | | | |== |

POWER ON S903 5904 8905 5906 5907 INPUT INPUT  CASE RANGE
§702 L ] HIGH LOW  GROUND $902
FUNCTION PUSHBUTTONS Jeo6  J907 J908

FIGLRE 2. Front Panel Controls and Terminals.



MODEL 171

TABLE 1-2,
Rear Panel Controls and Counectors

GENERAL DESCRIPTICN

Control Functional Description Paragraph
ZERO Adjusts input zero suppression 2-1al
LINE Switch Sets instrument for either 117 or 234V line 2-10al
FUSE 117v: 1/2 ampere 2-10a2

234V: 1/4 ampere
Connector
OUTFRUT Analog output, 1V for full range 2-2b
3CD QUTPUT Provides digital ocutputs with Model 1712 installed

as shown (connector not provided without Medel 1712) 2-9a
LINF, Input Receptacle mates with 3-wire line cord 2-10a3
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FIGURE 3. Rear Panel Controls and Connectors.

FUSE
F701



OPERATION

SECTION 2.

2-1. MEASUREMENT CONSIDERATIONS.

a. Nolse Consideraticens. The limit of resolution
in voltage and current measurements is determined
largely by the nolse generated in the source. Stray
low-level noise 1s present in some form in nearly all
electrical circuits. The instrument does not distin-
guish between stray and signal voltages since it mea-
sures the net voltage. When using the 100 mV and 10 mV
ranges, consider the presence of low-level electrical
Jhenomena such as thermocouples {thermoelectric ef-
fect), flexing of coaxial cables (triboelectric ef-
fect), apparent residual charges on capacitors (die-
lectric absecrption), and battery action of two termi-
1als {galvanic action).

1. Thermal EMFs., Thermal emfs or thermcelectric
potentials are generated by thermal differences be-
tween two junctions of dissimilar metals. To mini-
mize the drift caused by thermal emfs, use copper
leads to connect the circulit to the Instrument. The
rear panel ZERO control can be used to buck out a
constant thermal offset voltage 1f necessary. The
Keithley accessory Model 1483 Low Thermal Connectlon
Kit contains all necessary materials for making very
low thermal copper crimp connactiona for minimizing
thermal effects.

2. A~C Electric Flelds. The presence of electric
flelds generated by power lines or other sources can
have an effect on instrument operation. A-C voltages
which are very large with respect to the full-scale
range sensitivity could drive the a-c¢ amplifier into
saturation, thus producing an erroneous d-c output.
Proper shielding as described in paragraph 2-1b can
minimize noise plck-up when the instrument is 1in the
presence of large a-c fields or when very sensitive
measurements are belng made.

NQTE

The instrument provides attenuation of line
frequency noise superimposed on an input

asignal. The a-c rejection is specified as
follows:
NMRR: Greater than 70 dB for a voltage of

50 Hz to 180 Hz at 10 Hz multiples.
CMRR: Greater than 100 dB with 1 ki unbal-
ance, de to 180 Hz at 10 Hz multiples.

3. Magnetic Fields. The presence of strong mag~
netic fields can be a potential source of a-c neise.
Magnetic flux linmes which cut a conductor can pro-
duce large a~c noilse especially at power line fre-
quencies. The voltage induced due to magnetic flux
is proportional to the area enclosed by the circult
as well as the rate of change of magnetic flux, For
example, the motion of a 3-inch diameter loop in the
earth's magnetic fleld will induce a signal of sev-
eral tenths of a microvolt. One way to minimize
magnetlc pickup is to arrange all wiring so that the
loop area enclosed 1s as small as possible (such as
twisting input leads).

4
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OPERATION

b. Shielding.

1. Electric Fields. Shielding is usually neces-
sary when the instrument is in the presence of wvery
large a-c flelds or when very sensitive measurements
are being made. The shields of the measurement
circult and leads should be connected together to
ground at only one point. This provides a "tree'
configuration, which minimlzes ground loops.

2. Magnetic Tields. Magnetic shielding 1s useful
where very large magnetic filelds are present.
Shielding, which is available in the form of plates,
foil or cables, can be used to shield the measuring
circuit, the lead wires, or the instrument itself.

3. Other Considerations.

a) Voltmeter Measurements. Use shielded input
leads when seurce resistances are greater than 1
Kilohm or when long input cables are used.

b) Current Measurements. On the mA and pA
current ranges, no special shielding precautions
need be taken. However, on the | microampere
range, shielded input leads are recommended.

¢) Resistance Measurements. Shielding of input
leads and source are recommended for measurements
ont the 10 megohm through 1G00 megohm ranges to
prevent erroneous readings.

c. Floating. The circuit ground te chassis ground
isolation is greater than 100 megohms shunted by less
than 0.02 microfarad. Circult ground may be floated
up to #500 volts with respect teo chassis ground in all
modes. To use the Model 171 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
resistance of 109Q on the 10 mV to 1-V ranges. The
loading error for these ranges will be less than 0.003%
(negligible with respect to full acale readings) when
the source resistance is 30 kilohm or less. On the
10_V te 1000 V ranges, input impedance 1s greater than
1079. Loading error will be neglipible when the source
resistance 1s Jless than 300 ohms.

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 = chassls ground. The shorting
link should be connected between LO and CASE for
grounded operation. The link should be removed for
floating operation.

b. _Analog Qutput. The output receptacle (J502)
on the rear panel is an Amphenol type 80PC2F. The

mating connector (supplied) is an Amphenol type 80MC2M
(Keithley CS-33).
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MODEL 171

c. Digital Output. This ocutput is avallable as
an optional accessory when ordering the Model 1712
Digital Output. The receptacle is a 50-pin Amphencl

Micro-Ribbon type 57-40500 (J108). The mating connector

is an Amphenol type 57-30500 (Keithley £5-220). The
output pin functions are identified in Table 2-7,

2-3. CONTROLS. (refer to TFigure 23

a. Power Switch (5702). This teggle switch con-
trols the line power to the instrument. (The lighted
display serves as a pllet lamp when the switch is
placed teo "ON".,)

b. Range Switch {§902). This rotary switch sets
the RANGE sengitivity In seven poesitions. As the
switeh is rotated, the decimal point and units des-
ignator are automatically indicated on the display
along with the digits. When inicially making a meas-—
urement, the range switch should be rotated fully
clockwise Lo the least sensitive range. Then the
switch may be rotated counterclockwise to obtain a
suitable display.

c. Function Pushbuttons (8903,04,05,06,07}). Each
pushbutton switeh is designed so that when any single
button is depressed, the remaining buttons are re-
leased automatically., To select the measured para-
meter, depress the corresponding pushbutton,

2-4.  DIGITAL DISPLAY. The display is composed of
four digirs, an overrange "1", a moveable-position
decimal point, and units designation, as shown in

Figure 4a, A typical display reading is shown in

Figure 4b, The reading corresponds to an input of
=123.45 wv dec.

|2 345 1

e L ] e
o f T,

mv JA MQ
v mA k2

FIGURE 4a. Complete Digital Display.

-1 2 345

my

FIGURE 4b. Typical Display Reading.

OPERATION

age mode, depress “DC VOLTS" pushbutton. The range
switch has six positions of sensitivity as shown in
Table 2-1. The full range is indicated on the dis-
play by the position of the decimal point and the

"W or "mV" units designation as shown in the example
of Figure 4. When the range switch is rotated fully
counterclockwise, the digits in the display will blank
and a "NO RANGE' designarion will appear. Although
the display will indicate up to -1999.9 vV, the maxinunm
continvous input voltage permitted is 1000, DV,

TABLE 2-1.
DC Voltage Ranges
Range Full Range Full Range Over range
Position Sensitivity Display Display
1 NO RANGE b lank blank

2 10 mVv +X9.999 mV +19.999 mv
3 100 mV 1X99,99 mV ©199.99 wv

4 1V +X.9999 V »1.9999 v

5 10 Vv 1X9.999 V 19,599 v

) 100 v $X99,99 v S 199.99 ¥

7 1000 v $X9%9.9 v S1OB0, e v
*maximum allowable continuous wvoltage

b. AU Volts.  The Model 171 has five ranges irom
100 mV to 1000 ¥ rms full scale. 1o select the ac
voltage mode, depress the "AC VOLTS" pushbutton.  The
range switch has tfive positions ol sensitivity as
shown in Table 2-2. The ftull range is iIndicated by
the position of the decimal point and the "V or "zi”
display. When the range switch is rotated tullsy
counterclockwise, the digits in the displav wil!
bhlank and a "RKO RANGE" designation will appear.
Although the display will indicate up te 1999.9 v
rns, the maximum input voltage permitted is LoQ0 ¥
rms. The Model 171 uses an average sensing, HMY-
calibrated ac—-to-dc converter. Note that the "ag
display will also lighe,

TABLE 2-2.
AC Voltage Ranges

Range Full Range Full Range

Ve rrang
Position Sens{itivity Display Display
1 NGO RANGE b lank b lank
2 NO RANGE blank b lank
3 100 mv X99.99 nVv 199 .99 nV
4 1v X.9999 v 1.9999 V
5 10V X9.999 Vv 19.999 Vv
6 LOD Vv X%9.,99 v 199.99 v
7 1000 v X999.9 V 1600.0 v
*maximum allowable voltage

2-5, OPERATION AS A VOLTMETER. The Model 171 can be
used to measure ac voltage from 10 uV to 1000 V rms
and dc voltage from +1 pV to +1000 V.

a. DC volts., The Model 171 has six ranges from
£10 mV to +1000 V full scale. To select the dec volt-

773

2-6, OPERATION AS AN AMMETER, I'he Model 171 can be
used to measure ac and do current from U.1 nt Lo
2000 ma.

a. DC Amperes. The Model 171 has seven ranges
from +L pA to 1000 mA full scale. To select the dc
amperes mode, depress the "DC AMPS" pushbutton, The
range switch has seven positions of sensitivity as
shown in Table 2-3. The full range is indicated bv
the position of the decimal point and the "mA" or

"LA" display. Polarity is indicated automatically.



OPLERATION
TABLE 2-3.
AC & DBC Current Ranges
———
Range Full Range Full Range Overrange
Pogition Sensitivity Display Display
1 L uh X.9999 pA 1.9999 mA
2 10 1A X9.999 pA 19.999 ma
3 100 paA X99.99 pA 199.99 mA
4 1 mA X.9999 mA 1.9999 ma
5 10 mA X9.999 mA 19.999 mA
[ 100 mA ¥99.99 ma 199.99 wA
7 1000 mA X999.9 mA 1999.9 mA

b. AU Amperes. ‘The Model 171 has seven ranges
from 1 pA Lo 1000 mA rms full scale. To select the ac
amperes mode, depress the "AC AMPS" pushbutton., The
range switch has seven positions of sensitivity as
shown in Table 2-3, The full range is indicated by
the position of the decimal point and the "mA" aor
"uA'" display. The Model 171 uses an average sensing,
RMS~calibrated ac-to—de converter. Note that the "AC'
display will also tight,

2-7 OPLRATTON AS AN OHMMETER. The Model 171 can be
used to measure resistance from 0.1 ohm per digit to
2000 megohms. To select the ohmmeter mode, depress
the "OHMS" pushbutton. The range switch has seven
positions of sensitivity as shown in Table 2-4. The

full range is indicated by the position of the decimal

poiat and the "MQ" or "kQ" display,

TABLE 2-4,
Ohms Ranges
Range Full Range Full Range Overrange
Position Sensitiviry Display Display
1 1 kq ¥.9999 ki 1.9999 ki
2 10 ko X%.999 ki 19.999 k&
3 100 k& X99.99 ki 199.99 ki
4 1 M2 X.9999 MR 1.9999 MQ
5 10 Mp X9.999 MQ 19,959 ML
6 100 Mu ¥99.99 Mi 199.99 M9
7 1000 MR X999.9 M 1599.9 MR

The Model 171 uses a two-terminal constant current
technique for measurement of resistance. The volt-
age and current applied to the unknown 1s described
in Table 2-5.

TABLE 2-5.
Voltage & Current Applied to Unknown

Voltage Voltage Power
Applied Current Applied Dissipated
Range Full Scale Applied Open Circuit din Unknown
1 ki 100 mv 100 hA 2V 10 uW
10 kQ 100 mv 10 pA ARY 1 wW
100 k& 100 mv 1 pa 2V 0.1 uW
1 M0 1y 1 upaA 12V 1 W
10 M@ 1v 100 nA 12 v 0.1 W
100 MQ 1v 10 na 12 v 0.01 pW
1000 Mg 1V 1 nA 12 v 0.001 W

MODEL L71

2-8. OVERLOADS. The Model 171 has been designed to
withstand overleoads without permanent damage to the
instrument. However, care should be taken so as not
to exceed the specified maximums.

a, DC Voltage Rating. The waximum input which
may be applied in the dc voits made is +1400 volts
peak momentary, L0OGO vellts de or rms ac continuous.

b, AC Voltage Rating. The 10 te [000-velt ac
ranges dare protected from inputs up to 1000 volts
rms (1500 volts peak). The 100 millivolr and | veolt
ranges have overltoad protection to 300 volts rms
(450 valts peak).

c. AC and DC Amperes Raling., The ac and dec current
ranges of the 171 are auvtomatically protected from
overloads te 3 amperes without sustaining circuit
damage., An internal fuse {(Keithley FU-39) protects
all current ranges [rom overloads exceeding 3 amperes,

d. Ohms Rating. The 100-kilohm to 1000-megohm
ranges are overload protected to 250 volrs rms, with
a power~diode clamp protecting the 1 and 10-kilohm
ranges. The internal fuse (Keithley FU-39) that pro-
tects the current ranges of the 171 also protects the
1 and 10-kilohm ranges for overloads in excess of 3
amperes.

e, Overload Indication. To prevent reading errors
when beyond the allowable capability (1-9-8-9-9) of
the 171, the iast four digits of the display will
blank (the overrange "1'" will remain 1lit). To restore
the Model 171 to a nermal display, rotate the range
switch (5902) clockwise to a less sensitive range. 7
this does not restore a normal display, immediately
decrease the input.

2~9, DIGITAL OUTPUTS AND CONTROLS. (Model 1712 Dig-
ital Output Option).

a. General. With the optional Model 1712 Digital
Output, the Kelthley 171 becomes a systems—-oriented in-
strument with a flexible BCD 8-4-2-1 output that may
be easily interfaced with many digltal printers or
computers, 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-
tors that may be operated at common DTL and TTL volt-
age levels as well as others up fo +12 volts, In
addition, the Model 1712 has an extensive list of
bBuilt-1in features which include complete timing out-
puts and remote controls. Eight strobe lines are
also provided, Each line contrels 4 bits of output
data, which allows the 1712 to be easily set up for
8,12, or 16-bit computers or other digital devices.

The 1712 can be ordered factory-installed in the 371,

or purchased separately in kit form for field installw
atien. The Model 1712 includes an output-buffer module,
pre-wired 50-pin receptacle (J108), wiring harncss,

and mating 50-pin connector (not wired).

b. Specifications. Reference Table 2-6,

c. Output Connector Pin Tdentification. Refer
to Table 2-7 and Figure 5. The 50-pin BCD-output
receptacle (J108) of the Model 171 is an Amphenol
Micro-Ribbon type 57-40300 (Keithley CS-221), The
supplied mating connector 1s an Amphenol Micro-
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TABLE 2-6,
Specificaticns
Model 1712 Digital Output

DIGITAL OUTPUT: BCD (8421) open collector lo-
glic (Motorola MC 858P) represents each of 4
digits (0000=0), overrange digit, overload
("1")y, polarity (+ = "1'"), function and four
decimal positions.

TIMING CQUTPUTS: Clock: 100 kHz pulses.
Count Interval: Logic "0" appears during
count Interval (i.e. pulse width is propor-
tional to analog input signal).
Logic "1" ("0")} appears for a 300-millisecond
interval out of a conversion time of 500
milliseconds. No change in digital ocutput is
made during this interval.

QUTPUT LOGIC LEVELS: Output Logic "1" = open
translstor collector to ground with less
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
voltage at +35 milliamperes sink current.

REMOTE CONTROLS: Strebe: 8 lines permit
word serializing in 4-bit increments or
multiples thereof. Open circult inhibits
controlled cutput lines from conducting
(closure enables conduction). Hold:
Closure retains result of last conversion
in both the digital output and the display,
Hold #2: Closure halts cenversions at
end of present conversion holding reading
in both the digital output and the dis-
play. Trigger: Release edge of pulsed
closure initiates one conversion when in
Hold #2. Signal is averaged for a 200-
millisecond perlod starting 100 milli-
secends after release of "Trigger" or
Hold #2. Flag Reset: Closure sets
Flag (Flag) tec logic "0" ("1").

REQUIRED CONTROL LOGIC LEVEL: Open Circuit
Z elther greater than 4 kilohms resistance
or a voltage between +2 and +12 volts
(except flag reset, +5 volts maximum)
referenced to ground. Closure = closure

to ground within G.5 wvolt while sinking

+2.5 milliamperes.

CONNECTOR: OQutput: 50-pin Amphencl Micro-
Ribbon type 57-40500.

ACCESSORIES SUPFLIED:
nector.

Output mating con-

ACCESSORIES AVATLABLE:

Model 4405 Terminal Box: 3 ft. (1m)
cable, connector, and 50-terminal
box.

Model 1801 Qutput Cable: 10 £t. (3m)
cable,with 50-pin connectors and
mating panel-mount connector.

Flag (Flag):

CPERATION

Ribbon type 57-30500 (Keithley CS-220). The optional
Model 4405 Termingl Box and Model 1801 Output Cable
(see Table 2-6) are 1ldeal interfacing accessories,.
For applications where the Model 1712 must be tempor-
arily interfaced to a printer with a speclal input
comnector, for example, the Model 4405 allows easy
screw-terminal access to all 50 pins of the Model
1712 digital Qutput,

773

(:) 25 1
26 50 :
FIGURE 5. Digital OQutput Connector.

d, Open Collector Cutput, (Refer to Figure 6).
Interfacing the Model 171 to automatic data acquisi-
tion systems 1s made easy with the "cpen collector”
output buffer stages of the 1712, The "open collec~
tor" gate of the Model 1712 switches impedance,
rather than voltage,from high to low levels, This
permits the user to determine his own voltage level
difference between logic states "1" and "0O" as de-
termined by the "reading"” logic gate of the digital
reading device (printer, computer, etc.). Any logic
voltage level up to + 12 volts (+ V.,y) may be applied
to the collector of each output transistor of the
Model 1712. Loglc state "1" 1is defined as an open
transistor collector to ground with less than 100
microamperes leakage; +12 volts maximum allowable
applied voltage, Logle state '"0" is defined as a
transistor switch closure to ground with less chan
0.5 volt saturation voltage at + 35 millimaperes
sink current, The "open collector" feature of the
Model 1712 Digital Output is compatible with a wide
varlety of loglc types including TTL, DTL, and RTL.
In the case of RTL and some other logic types, a
pull-up resistor (R) is needed to define logilc state
"1", For more information on digital interfacing,
contact your Keithley Representative or the factory
for your copy of our Product Notes 'Interfacing
Digital Instruments', It encompasses not only the
basics of digital coding, but alsc the types cof
logic in use today by most digital equipment manu-
facturers including Keithley.

e. Timing Diagram. The timing diagram of the Model
1712, shown as Figure 7, 1llustrates the, time and se-
quence of the overall analeg-te-digital (A-to-D) con-
version cycle in relationshilp with the 1712 Digital
Qutput,

1. TIntegrate Period. During the "INTEGRATE"
period, the analog signal iIs applied to the in-
tegrating amplifler. The ramp waveform of the
"INTEGRATOR" could have a positive or negative
slope, depending on the polarity of the input

signal.



OPERATION
+5V
-
|
} +Veyr
|
|
INPUT | R
;
i I
1 OUTPUT
srnan=01¢¢~J I
|
I [
IS U |
H
COM

FIGURE 6. Output Buffer Stage.

2. Count Period. During the "COUNT" period,
the Iintegrating amplifier is driven to zereo by
a discharge voltage, with the analog signal re-
moved from the amplifier. The "COUNT INTERVAL"
represents the actual count time for the integrat-
ing amplifier to reach a zero cressing from the
original level of the applied signal. Thus, this
interval is proportional to the analeg input sig-
nal and may be from O to 200 milliseconds In dur-
ation. For a 100% overrange signal, this interval
would then be at 1ts maximum value of 200 milli-
seconds.

3. Zero Period. During the "ZERO" period, the
analog amplifier 18 zeroed, and the decade counters
are reset prior to a new conversion cycle.

f. Timing Outputs and Remote Controls, (Refer to
Table 2-7 and Figure 7). The Model 1712 Digital
Qutput provides varilous timing outputs and remote
controls to 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
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crements or multiples thereof. An open clrcuit
inhibi{ts the contrelled output lines from conduct-
ing (closure enables conduction). This allows 8§,
12, or 16-bit computers to be easily interfaced
with the Model 1712 without the need of an inter-
mediate register. Also, these '"Strobe'" controls
allow the user to connect together the data ocutputs
of two or more instruments. Each Instrument can
then be individually interrogated, without disturb-
ing the other lunstruments, by simply grounding the
strobe lines of the particular instrument of iInter-
est. When not using the strobe feature of the
1712, keep all strobe lines closed to common
(ground) .

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

6. Hold #2 and Trigger., Closure of the "Hold #2"
remote control halts conversions at the end of the
present conversion, helding the conversion result
in both the 1712 output and the display. The
"Trigger" remote control cperates only whern '"Hold
#2" 1s also in use, The release-edge of a pulsed
closure initiates one conversion, durlng which time
the signal is averaged for a 200-milldisecond period
starting 100 milliseconds after the release of
either the "Trigger" or "Hold #2", Minimum "Trigger'
closure time is one microsecond. The high or open
state of the "Trigger" must be + 2 to + 5 volts.
Both "Hold #2" and "Trigger" must be left in the
open state when not in use., Use Model 1712 cutput
pin number 27 (Common) as ground for all elosures.

7. Flag (Flag) Reset. The "Flag (Flag) Reset”
remote control allows for early reset of the Flag
{Flag} while operating the Model 1712 in any meode.
This control can be used whenever the digital reéad-
out equipment connected to the 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 Tun a program which may only take
20 milliseconds. At the end of the program, the
computer atill sees the Flag (Flag) and needlessly
re-runs the program with duplicate data. By using
the "Flag (Flag) Reset' control, computer running-
time 1s minimized and data-taking time i3 not lest,

g. Summary of Digital Outputs and Controls, The

basic terminology and some pin-to-funection relation-
ghips of the outputs and controls of the Model 1712
wlll now be discussed, Refer to Table 2-7,

for direct binary outputs when used in cenjunction
with the "Count Interval" output.

2. Count Interval. The "Count Interval' timing
output (see Paragraph 2-9e¢2) may be used with an
external binary ripple counter and gate to obtain
a reading directly in binary form.

3. Flag (Flag). The "Flag" output is a negative-
going logic state ""1" that appears for a 300-milli-
second Interval out of a total conversion time of
500 milliseconds. No change in digital output is
made during this interval. The "Flag" output is
a positive-golng loglc state 0" and is avallable
for use with digital equipment that will not accept
the negative-going "Flag' output.

4, 8trcobe. The "Strobe'" remote control consists
of 8 lines to permit word serializing in 4-bit in-

1. Digital CQutput Codes. The digital cutput
code for the Model 1712 15 8~4-2-1 Binary Coded
Decimal {BCD), FEach digit of a reading is re-
presented at the BCD output by a four-bit binary
code, The "units” digit of a reading 1s repre-
sented by the cutput of pin numbers 1,2,3 and 4.
The "tens" 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 "thousarnds" digit
is represented by the output of pin numbers 13,14,
15, and 16, The "overrange" digit 1s represented
by the cutput of pin number 17, Thus, in BCD
language, each digit of 4-1/2 digit display of the
Model 171 1is represented for diaplay by a printer
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TABL

E 2-7.

Model 1712 Printer/Control Output Pin Identification

OPERATTON

Piioio. Cutput Functien Piiogo. Output Function
1 1 x 10° Data 26 - -
2 2 x 10° Data 27 Common GND
3 & x 10° Data 28 - -
4 8 x 10‘1’ Data 29 Clock See Para, 2-9fl
5 1x 101 Data 30 Count Interval See Para., 2-9e2
6 2 x 101 Data 31 - -
7 4 x 107 Data 32 Flag See Para., 2-9f3
8 8 x 102 Data 33 Flag See Para. 2-9f3
9 1x 102 Data 34 Logic "1" No Range aAvallable
10 2 % 102 Data 35 Function 1 See Table 2-9
11 4 x 102 Data 16 Function 2 See Table 2-9
12 8 x 103 Data 37 Function 3 See Table 2-9
13 1x 103 Data 38 Logic "1" Overload
14 2 x 103 Data 39 Logic "1" Palarity (+)
15 4 x 103 Data 40 Trigger Control
16 8 x 104 Data 41 Hold #2 Control
17 1x 10 Data 42 Logic "1" AC Readlng
18 - - 43 Strobe Overload Control
19 DP1 (1.0000) Decimal Peoint 44 Strobe Flag Control
20 DP2 (10.000) Decimal Point 45 Strobe Function Control
21 DP3 (160,00} Decimal Point 46 Strobe Data #4 Control
22 DP4 (1000,0% Decimal Point 47 Strobe Data #3 Control
23 HOLD Control 48 Strobe Data #2 Control
24 Flag Reset Contreol 49 Strobe Data #1 Control
25 - - 50 Strobe DP Control
SEQUENCE 34 01 pA 34
{NTEGRATE COUNT ZERO
e L bl
s Tx I | ] !
SNTIHLAL LI T —— —— ————— o ——— e — -
IHTEGRA Pt -——/ s

773

ZERD
RE S LN
BETECIOK

HLFFER
R
PULSEE

FIGURE 7.

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

TABLE 2-8.
BCD Code to Decimal Number Conversion

8 % 10"
(4th bhit)

4x16% 2 x10%  1x10"
(3rd bit) (2nd bit) (lst bit)

Decimal
Number

=1

O HMHOoOOOoOO0ODOoOO
OCORFPRPOODO
CORHROORHOO
HORORORORO
CHNTVEWLNEO

,1,2,3, or 4 depending on digit being decoded

2, Qutput Common {(Ground). It 1s recommended
that all closures to ground are made through pin
number 27 of the output connector of the 1712,

3. Function Indication at Output. The basic
function (engineering units) of a reading are re-
presented by a 3-bilt binary code from the three
output "Function" lines (pin numbers 35,36, and
37). Whether the reading is ac or not is repre-
gented by the "AC Reading'" output line. Table
2-9 shows how the complete function of a reading
18 derived from BCD code.

TABLE 2-9.
BCD Code to Function Converslon
Function Function Function AC Reading Reading
1 Qutput 2 Output 3 Qutput Output Function
1 0 0 0 de mv
0 1 0 0 de V
1 0 0 1 ac mv
0 1 0 1 ac V
1 1 0 0 kQ
4] 0 1 0 MO
1 0 1 0 de paA
0 1 1 0 de mA
1 0 1 1 ac uA
0 1 1 1 ac mA

10

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

a). Strobe Overlead. Closure of this 1line
enables simultaneous conduction of data from
pin number 38 (OVERLOAD), 39 (POLARITY +), and
17 (1 x 10%).

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

MODEL 171

¢}, Strobe Function. Closure of this line
enables simultaneous conduction of data from
pin number 35 (FUNCTION 1), 36 (FUNCTION 2), 37
(FUNCTION 3), and 42 (AC READING).

d). Strobe Data #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" diglt of a
reading,

e}. Strobe Data #3, Closure of this line
enables simceltaneous conduction of data from
pin numbers 9, 10, 11, and 12, the four BRCD
bits representing the "hundreds" digit of a
reading,

f}. Strobe Data #2. 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.

g). Strobe Data #1, Closure of this line
enables simultaneous conduction of data from
pin numbers 1, 2, 3, and 4, the four BCD bits
representing the "units" digit of a reading.

h), Strebe 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. 1Installation, To fileld-install the Model 1712
Digital Output option in the Model 171 Digital Multi-
meter, first remove the top cover of the 171 by re-
moving the four screws. Tnsert the PC-275 circuit
board module in the mating receptacle (J1202) oun phe
mother board of the Model 171, The receptacle is
located near the rear panel. WNext, remove the "BCD
OUTPUT" cover plate on the rear panel; save the two
screws. Feed the 50-pin receptacle (J108), connected
to the cable harness, through the "BCD OUTPUT" open-
ing in the rear panel, orienting the receptacle with
the manufacturer's part number facing down. Now
fasten the 50-pin receptacle (Keithley €S~221) to
the chassis using the two screws from the removed
cover plate. Connect J708 to pins P708 on the
mother board (see Figure 19),

NOTE
The circuit board module of the Model 1712 contains
active components, and some heat is generated by
these components due to normal power dissipation.
This heat generation will be stable after warm—up
but will cause a possible 1 to 2°C ambient temper-
ature 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—
tions in Section 5-4 of this manual.

2-10, OPERATING TECHNIQUE,
a, Power,
1, Check the line switeh (8701) on the rear

panel for proper line voltage setting, either 117
or 234V,
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2. Check the fuse (F701l) for proper current rating:

LL7v: 1/2 A SLO-BLO, 3AG, Keithley FU-4
234V: 1/4 A SLO-BLO, 3AG, Keithley FU-38

3. Connect the line cord of the 171 to a three-
terminal type, grounded, line-voltage outlet., The
chassis of the instrument will now be connected to
line ground. 1If the line outlet is not a three-
terminal type, use the line plug adapter supplied
with the Model 171. Use the ground pin wire of the
line plug adapter to connect the instrument chassis
to a good earth ground,

4, Set POWER switch (5702) to ONW,

b. System Connections,

1. Connect the source between input high and low
using cables such as the optional Keithley 187628
which is terminated by a banana plug and an alliga-
tor clip. Use shielded cable as noted in paragraphs
2=-16,

2. Connect the analog output to a recording or
monitoring device using the optional accessory cable.
Model 3701 which is terminated by a mating analog
output connector and a dual banana plug. The Model
3701 is designed for easy connection to an analog
recorder such as the Keithley Model 370.

3. Connect the optional digital output Model 1712
as described in paragraph 2-9, The Keithley accessory
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Model 4405 Terminal Box can be used to make quick
connections between the 1712 output and most digital
devices.

4. Refer to paragraphs 2-lc,d for a discussion of
floating and source impedance considerations.

5. Refer to paragraphs 2-la,b for a discussion of
noise considerations and shielding.

¢, Measurement Procedure Summary.

1, sSelect the desired measurement mode by depress-
ing one of the front panel pushbuttens (5903-907).

2, Adjust the Range switch (5902} to obtain the
largest readout possible without causing a blanked
overrange condition.

3. Determine the magnitude of the measured para-
meter by recording the digits, decimal point, and
"units' designation. Note that, ifor example, a
reading of +12.638 wmV could alsce be interpreted as
+1.2638 x 107% volts in fleoating-point terminolopw,

4. Since environmental changes mayv vccur. (see
paragraph 2-lal) such as ambient rtemperature varia-
tions, it may be necessary to adjust the zero read-
ing at various intervals in the measurement. To
adjust the zero, short out the input terminals using
a copper shunt (low thermal). and adijust the rear
pane! zero control (R723) for a zero reading on the
desired range.

11
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SECTION 3.

3-1, CGENERAL. The circuitry can be analyzed as two
sectionsg:  an analog aumplifier and an analog-to-dig-
ital converter/display.

a, The analog section is basically a high gain
chopper amplifier. The clrcultry includes an ac/dc
converter and an ohms converter to provide multimeter
versatility.

b. The a/d converter is a duyal-slope integrating
type converter with two readings per second maximum
conversion rate. Full BCD outputs and external con-
trols are provided when the optional Model 1712
Digital Output is installed.

3-2, ANALOG AMPLIFIER. This circult is composed of
an input filter network, a modulator, an ac amplifier,
4 demodulator, and a final stage dc amplifier. Over-
all gain of the analog amplifier is set by resistors
R52G, R522, R523, R524, R525, R540 on the 10 mV and
100 mV ranges. For all other ranges, the analog
amplifier is set for unity gain. See Figure 9 and
Table 3-1,

TABLE 3-1.
Gain of Analeg Amplifier

P Rl RFI Cain Output
10 mv 300¢: 29,7000 100 1v
100 mv 3004 2,700q 10 1w
1V - on 1 1v

16 v -~ 0f 1 1v
100 ¥ - 0% 1 1L v
1000 ¥ -- 08 1 1V

a. Input Filter. Resistors R721, and R722 and
capaciters C718, €719, (905, C906 provide up to 80
dBE filtering at line frequencles.

AC ANPLIFLER

ANALOG
UTHIT
O

FIGURE, 9. Analog Amplifier,

b. Modulator. Transistors Q301 and Q502 are
‘series/shunt switches which modulate the input signal
at a 227,27 Hz rate. Potentiometer R506 permits in-

ternal adjustment of current cffset. Potentiometer
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CIRCUIT DESCRIPTION

R723 permits adjustment of the voltage offset {(rear
panel ZFRO contrel)., Dlodes D501 and D502 are pro-
tection diodes to limit the voltage applied to the

demodulator,

c. AC Amplifier., Transistors Q503, Q504 form a
differential amplifier with high input impedance.
Integrated circuilt QA5S0L and Q303, Q504 are connec-
ted as a variable-gain differential amplifier. Three
gain settings are used for the 10 mV, 100 wV, IV and
higher ranges. The cpen-loop gain of the analeg
amplifier is varied so as te maintain a constant
galn-bandwidth product. The gain of the first stage
15 R + RZ)/RZ as shown in Table 3=2. See Flpure 9.

F2
TABLE 3-2.
Gain of First Stage AC Amplifier

Range R, RFE Gain
10 mV 4,99k 499 k. 160
100 mV 4.99Lk:: 39.2k:. 16
1V 4.99%k . 0 1

10 vV 4.,99k:: 0 1
160 v 4.99k 7 0 1
1000 v 4.99k 0 1

The second state ac amplifler is composed ot inte-
grated clrcuit QA502 and resisctors R538, R509, and
R313. The galn is determined by {RFZ + Rz)sz = 22,

d. Demodulator. Transistor Q505 acts as a shunt
switch driven at 227.27 Hz rate.

e, DC Amplifier. Integrated clrcuit ga503 is
connected as a high-gain {nverting amplifier. The
de gain is set by resistors R508 and R511 where G =
R508/R511 = 10%. Potentiometer R526 is an internal
offset adjust. Capacitor (5307 provides filtering
of the chopper freguency nolse. See Figure 9.
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FIGURE 10, Aective AC Divider.

f. AC Voltage Divider. This circuit provides the
proper divider ratio for ac input voltages between
10V and 10Q0V. The nominal output of Integrated
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circuit QA6Dl is 1V for all full-scale dinputs. The
division ratios and feedback values are given in
Table 3-3, The gain is adjusted by means of poten-
tiometer R6D6 at the input to QA601. TFollowing
amplifier QA601 is an RC network used for frequency
compensation at hlgher frequencies., See Figure 10.

TABLE 3-3.
AC Voltage Divider Ratios

Input Veolts Input Feedback Feedback Qutput
ac rms R R C &C Tms
100 mv 1 MQ - - 100 mV

1 v 1 MG - - Y

10 v 1 MQ 100 kQ 2 pF 1v

100 v 1 MQ 10 kit 5 pF 1V
1000 Vv 1 M0 1 k& 3300 pF 1V

g. AC/DC Converter. This circuit provides the
conversion of ac rms to mean—value dc for ac vole-
age and current, The signal is applied to the
gate of FET Qli0l which is connected as a source
follower. The signal is then converted by means
of amplifier QA1101 which is connected as a non-
inverting amplifier. See Figure 1ll.

FIGURE 11, AC/DC Converter,

h. Ohms Cenverter. This clrcult provides a ref-
erence voltage for the ohms measurement. The voltage
is zener regulated at diode D1001l. The reference
voltage (approximately 1 veolt) is set to a calibrated
voltage by internal patentiometer adjustments (R1003

is a coarse adjustment; R1004 is a fine adjustment).
Integrated circult QAl001 is connected as a voltage
follower providing a very low output impedance. In-
tegrated circuit QA1002 1is connected as a difference
amplifier. For ohms ranges through 100 kilchm, the
analog amplifier output is divided down by a 20:1

ratio and applied to the non-inverting input of QA1002.,
The result is that the output of QAl1002 1is the dif-
ference between the reference voltage and 0.1 Vo

where ¥V = 0.1 Vg - (-1) =1+ .1 V,. Since Vg =

10 Vy,, the output of QA1002 is always 1 + v, where
Viy 18 the drop across the unknown resistor. Brhe
voltage is applied to the reference resistor (R905
through R912) to provide a constant current to the
input 1 rminals. On the 1 megohm to 1000 megohm
ranges, the analysis is the same except that the
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MODEL 171

input drop is 1 volt instead of 0.1 volt. Diodes
D1603 and D1002 are protection dicdes teo prevent cver=
loading of the ohms reference cirvrcuit in the event
of a high voltage present at the input terminals of
the Model 171. See Figure 12,
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FIGURE 12. Ohmmeter Configuration.

i, TFrequency Divider. This circuit provides the
chopping frequency as derived from the 100 kHz cleck
rate, Integrated circuit QA506 divides down the
clock rate by a factor of 11. Integrated circuit
QA507 (A, B} is a dual flip-flop which provides an
additional X4 division which results in a chopping
frequency of 227,27 Hz.

J. Buffer Amplifier. 'this circult provides drive
signals for the switching transistors in the modu-
lator and demodulator circuits. Transistors Q508
and Q507 provide anti-phase square waves which drive
the gates of the switching FETs Q501 and Q502.
Transistor Q506 provides a drive signal for Transistor
Switch Q505, Potentiometer R535 is an internal adjust-
ment for calibration of the chopper drive signal.

3-3. SWITCHING.

a. Function Selection. The five front parel push-
buttons are used to select either DCV, ACV, OHMS,
DCA, or ACA.

1. DCV. When this mode is selected the input HI
is connected thru a divider to the analceg amplifier
input. The divider is used on the 10V, 100V, and
1 kV ranges. The divider ratios are 1/10, 1/100,
and 1/1000 respectively to give a 1 wolt input to
the analog amplifier, See Figure 13,

-

AL g,
QUTELT
BhAL L

FIGURE 13, Voltmeter Configuration,
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2. ALY, When this mode is selected the input H!
is conmected to the ac veltage divider and ac/de
converter.

3. OHMS. When this mode is selected the input
HL is connected directly to the analog amplifier
input. The input HI is also connected to the ohms
converter circuit. On the 1 ki and 10 ki! ranges a
protection diode network (D905-D908B} prevents over—
healing of the range resistors in the event of an
accidental voltage applied te the input., Table 3-4
shows the impressed voltage and resistance.

TABLE 3-4.
Ohms Counverter

Calibration

Range Sensitivity Vopen HREF Tprpr  Adjustment

1 k& 100 nv 2 10 ki 100 pA -

Y
10 k9 100 mv 2V 00 ku 10 pA -
100 k& 100 mv 2V I M3 1 nA R1003,04
1 Mo 1v 12 v L MO 1 LA —--
10 Mg 1V 12 v 10 My 100 nA -
100 M v 172 ¥ 100 Mg 10 nA -
1000 MQ 1V 12 v 100 M 1 nA R1OO7

4. DCA. When this mode is selected the input HI
is connected to the analog amplifier and shunted
to LO through range resistors as shown in Table
3-5. See Figure l4.

Al 06
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Ml —mg Ml e e m —— \.\
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GATH
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FIGURE 14, Ammeter Configuration,

A protection diode network (D901-DY04) prevents
overheating of the range resistors in the event of
an overload current, Fuse F901 limits the input
current to 3 amperes In case of a severe overload.

TABLE 3-5.
Current Ranges

Adjustment

Range Shunt R Volt Sensitivicy

1 pA 100 k& 100 mv -

10 A 10 ka 100 my -

100 1A 1 ki 100 mv -

1 mA 100 @ 10 wmv -

10 mA 10 2 10G mv -
100 mA 1a 100 mv R917
L}ooo mA 0.1 6 100 mv K914
5. ACA. When this mode is selected the {nput

HI is connected te the ac divider and ac/dec con-
verter circuits. The input HI is also shunted to
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LO through range resistors as shown in Table 3-5.
A protection diode network (D90L-D904) prevents
overheating of the range resistors in the event

of an overload current. Fuse F90l limits the in-
put current to 3 amperes in case of a severe over-
lToad.

3-4. DRIVEN GUARD AMPLIFIERS. The driven guard is
effectively at the non-inverting input petential of
the analog amplifier.

a. Chopper Signal Reference. Inteprated circuit
QA505 is conpected as a unitv-gain or volrage-rollower
amplifier. The gate drive for FET's 4501 and 0502
are referenced to the leedback or gudard potential.

b. Offser Adjust Reference. Integrated cirvuit
QA5G4 [s connected as a voltage follower ampiifier
with an offset adjustment (potentiometer RS527)., The

output of QA504 is used to provide a driven guard
for the offget adjustment network and the overload
protection diode networks.,

3-5. PROTECTION CIRCUTTS.

a. Ohms Protection. Diode actwork DI05-DI08 serves
as an overload protection on the 1| k.. and 10 k. ranges.

b. Current Protection. Diode network DIOT-L904
serves as an overload protection on all current ranges.

3-6. FUNCTION AND RANGE.

a. Range Tndication. The decimal point drivers
O703-Q706 are operated by +5 volts which fs applied
through the range switch.

b. Function Indication. The eight function Indi-
cators are operated by grounding the appropriate indi-
cator lamp through the range and function switch.
Table 3-6 shows the relationship of funcrion and
range indicatioen.

3-7. DIGITAL SECTION,

a. General. The digital section includes the
analog-to-digital converter, digital display, and
digital output option as shown in Figure 16,

b. Analog-to-Digital Converter. The analog-to-
digital converter uses a modified dual-slope inte-
gratien technique which has inherent line-frequency
nolse rejection.

1. Conversion Cycle. The analog sigral Iis
applied to the Integrator fer a 200 millisecond
"INTEGRATE" period, which is an even nmultiple
of the line frequency period, At the end of
this interval and during the "COUNT" peried, the
analog signal is removed and the integrator
voltage 1s driven to zero. The time interval
to reach a "Zero Crossing"” is counted to com-
plete the analog-to-digital conversion. The
"COUNT" period is 200 milliseconds for an end-
scale input, as shown in Timing Diagram Figure 7.
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TABLE 3-6.
Function & Range Display
Range Function Displayed
Position DCV ACY OHMS DCA ACA Decimal
1 NO RANGE NO RANGE 1 kg 1 pA 1 pA AC X XXKX
2 10 mv NO RANGE 10 k@ 10 pA 10 pA AC XX XXX
3 100 mv 100 mv AC 100 ki 100 pA 100 pA AC 5.6 99.0.4
4 1V 1 Vv AC 1 M@ 1 mA 1 mA AC X XXXX
5 10 v 10 v AC 10 M@ 10 mA 10 mA AC KX . XXX
6 100 v 100 v AC 100 M 100 mA 100 ma AC XXX XX
7 1000 v 1000 v AC 1000 M 1000 mA 1000 mA AC XXXX.X
(Clockwise
Rotation)

The Integrator is zeroed for a minimum of 100
milliseconds ("ZERQ" period) before the sampling
is repeated, The total conversion time 1s 500
milliseconds, which corresponds to 2 conversilons
per second.

2. Timing Sequence. The operation of the
A-to-D Converter can be described by considering
a8 typilcal conversion cycle,

a). The clock provides pulses at rate of
100 kHz for 50 to 60 Hz cperation.

b). The BCD 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 counts
of the 100 kHz clock.

¢). The Program Decoder controls the sequence

of commands based on the coded states from the
BCD Counter.
initiates the "ZERD" period which removes any
residual charge on the integrating capacitor.
The "3,4" command initiates the "INTEGRATE"

period. At the end of the "INTEGRATE" period,

The "2" command or a zero crossing

the "0,1" command initiates the "COUNT" period.

d). When the "0,1" command is given, the
analog signal is removed and the integrator is
driven to zero by a reference current source.
The Zero-Cressing Detector senses a zero-
crossing of the Integrator output and removes
the current source. A "Buffer/Store' pulse

{pp) is generated to control the Buffer Storage

Registers (QA209, QA212, QA215, QA218).
e},

formation from the BCD Counter (QA208, QA211,
QA214, DQAZ17).

£).
the "2" period (1.e., the Zeroing Period).

16

The conversion cycle is completed after

When the “"Buffer/Store" command 1s given,
the Buffer/Storage Register copies the BCD 1n-

major clircuits as follows:
block diagram.)

3, The A-to-D converter is composed of six
(See Flgure 16 for a

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

'B). BCD Counter (located on PC-209}.
c). Program/Deccder (located on PC-299),
dy. Integrator {located on PC-301).
e}. Zero-Croasing Detector (located on PC-301).

f£). Buffer/Storage Register (located on PC-299),
4. Circuitry.

a), Clock. An osclllator composed of integra-
ted circuilts QA401A, B, 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", 10", "100", and "1000" are composed of
individual integrated circult modules QA217, QA214,
QA211, and QA208 respectively. All four counters
have a capacity of l0-counts each. For counts of
10,000 and higher, the overrange "1" (DS201) is
1it. This is accomplished by Q201 and QAZ02A.

¢). Program/Decader. This circuit produces
event commands to control the overall sequence
for the conversion cycle. The Program/Decoder
consists of a 5-state counter (QA207), logic
circuits QA204D, QA203D, QA205D, E, and F, and
inverter QA206A. The event commands are defined
as IIO,lH’ Ilzlr’ Il3,4”.

d). Integrator. The operation of the Integrato:
is contrelled by switches identified as S4s Sps
Sy, and 8y as shown in Figure 15. Switch Sy
(Sampling Switch) is composed of 302, Switch ¢
(Zerolng Switch) is composed of transistors Q305
and Q315. Transistors Q306, Q307 are control
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circuits controling Q305 and Q315. The integrater d. Digital Output Option. The dipital output
amplifier censists of QA301 and Q313. This is includes output buffers for all output information.
followed by a gain of 20 and gain of 50 (QA302 The buffers utilize "Open Collector” output tran-
and QA303). The integrator capacitor is C312 sistors as shown In Figure 6. The buffer stages
(.1 ufd). Switches Q308 and Q310 control the have provision for optional "STROBE" control as
reference current during the "0,1" peried., The shown in Figure 16.

feedback rezeroing of the Integrator circult is

performed by FET (315 (Switch SD). Resistor 1. Buffer stage. Each buffer is composed of
R351 and capacitor C317 provide filtering in the a Motorola type MCB58P NAND Gate (four gates per
feedback loop. Diodes D312 and D313 provide circuict module). The "NAND" logic for this tvpe
fast response for large input ofisets (especilally of ecarcuit 1s shown in Table 5-11.

due to Input everloads).

e). Zero-Crossing Detector. The level detector TABLE 5-11.
is QA304. TIts output provides two levels which Positive "NAND" Logic
selects the proper reference for the "0,1" period
and also produces & zero crossing pulse (p}. —
Input 1 Input 2 Cutput

f). Buffer/Sterage Register. The "1'", "10",
100", and "1000" storage registers are composed

of individual integrated circuits QA218, QA215, Low Low High
NA212, and QAZ09 respectively. The '100C0" Low High High
storage 1s done by QA202A. High L.ow High

High High Low

-

| . 2. "STROBE" Circuit. A typical "STROBE"
-k circult consists of an inverter state (Keithley
, l r - L$ﬂm1—ﬂomm”“m IC-32), a 10 kilohm pull-up resistor (Keithlev
' ‘ e o R76-10), and a blocking dicde (Kelrhlewv RF-39),
[fq-&ﬁm—— The strobe enables the "NAND" gate so thar the

(
i
!
T ! tl1 buffered outputs can be monitored.

3. "HOLD" Circuit. This circuit inhibits the
"pp" pulse when the HOLD is grounded. Inverters
QA 102 A,B are buffer stages. Dlode DIC2 is a
protection diede to block voltages higher than +3V.

FIGURLE 15, Analog-to-Digital Converter.

¢, Digital Display. The display is compesed of

four numerical readout tubes plus an overrange indi- 4. TFLAG" cCircuit. The "0,1" ocutput from aA205D
cator. The Decoder/Driver circuits decode the BCD i{s inverted to "0,1" by QAl103B and goes three
information from the Storage Register into ten-line places. First, 1t is differentiated by Cl02 and
decimal cede. A separate driver circuit controls R105. This pulse is then inverted by QAI03C and
the "Overrange 1" whenever the full range exceeds gsent to QALD1B in order to set the output of Qaldly
9-9-9-9, in the "HI" state. This "HI" level is sent to
(QA103D, whose output is the "FLAG" which is now in
1. Numerical Readouts. The four numerical the "LO" state. Secondly, the inverted "0,1" goes
readouts V204, v203, V202, and V201 are driven to the input of QAl0lA and is sent through to the
by Decoder/Driver medules QA219, QA216, (A213, output by a clock pulse, which is 3 mlicroseconds
and QA210 respectively. Blanking of the numer— later than the original "#,1" time. The positive-
ical readouts occurs whenever the display ex- going edge of the delayed "0,1" sends the "Ko
ceeds 1-9-9-9-9. The Blapnking circuit is composed RANGE" information, which is inverted by QAlOBE,
of tramsistors 0204, (205, and Q206. Transistor to the output of QALQ0LlB and sends a "LO" state ("'0")
Q205 drives the base of Q204 to provide +170 to the inverted output of QALO1B. This inverted
volts for the readout tubes during normal oper- autput goes to QALOSD, is inverted again, and is
ation. When an overload occurs, transistor Q206 aow the "FLAG" output when QAl06B is strobed. The
is driven "ON" which in turn reduces the +170 "H1" state ("1") of QAlQ1R is sent to QALOSC and
volt output, thus blanking the readout tubes. inverted to give the "FLAC" outpur when QAlO6E is
strobed. Thirdly, the inverted "0,1" goes to
?, Polarity Indication, This circuit is composed QALO5A along with the "STORE" pulse from QA204A.
of integrated circult QAZ054, transistors Q202 and These inputs generate the "COUNT IKTERVAL" through
Q203, and polarity indicator module DS202., Inte- QAL105A.
grated circuit QA20ZB is the Polarity Storage
Reglster. 5. "COUNT INTERVAL". The "COUNT" period is logic

"0" when both inputs are high. See Paragraph 3-7d4.
3. Overrange Indication. This circuit is com-

posed of integrated circuits QA201A and QA202A, 6. '"POLARITY" Clrcuit. Integrated clrcuit QALO4B
transistor Q201, and indicator DS201. QA202A is the polarity buffer. The polarity output buffer
is the Overload Storage Register. conducts when the "OVERLOAD'" strobe is grounded.
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7. "OVERLOAD" Circult, Integrated civeuit
QAl04A is the overload buffer stage which conducts
when the "OVERLOAD'" strobe is grounded.

8. "TRIGGER" Circuit. A "TRLGGER" pulse (see
Paragraph 2-9£6) resets the five-stage counter and
starts a conversion.

9. M“FUNCTLION" Circuit. 7The "FUNCTION" outputs
are logic '"1" for corresponding inputs as shown
in Table 2-9 on Page 10. The funcction buffer con-
ducts when the "FUONCTLON'" strobe is grounded.

10. "DRCTMAL POTINT" Circuit. This circuit con-
sists of {four output buffer stages corresponding to
decimal positions DP-L, DP-2, DP-3, and DP-4., In-
tegrated circuits QA111 A,B,C, and © are “NAND"
pates which will conduct when the "DECIMAL POINT"
strobe 1s grounded. Tnverters QA110 B,C,D, and E
are used to 1nvert che decimal point logic from the
range circuitry.

11. "DATA" Buffer Circuits. The data output
buffers conslst of integrated circults QAll2 (A,
B,0,DY, OALLY (A,B,C,D), OALLA (A,B,C,DY, and
(A115 (A,B,C,D). Fach set of BCD data can be
monitored separately or in parallel by grounding
the respective strobe designated Data #1, Data #2,
Data #3, or Data #4,

12. "MOVERRANGE 1" Circuit. Integrated circuit
QALQ4C 1s a "NAND" gate which conducts when the
"OVERLOAD" strobe 1s grounded.

13, "HOLD #2" Circuit. This input is bilased
"high'" through resistor R118, Diode D107 1is a
protection diode used to block voltages higher
than +5V.

14. "VFLAC RESET"™ Circuit. Integrated circult
QALQ3-D  is a "NOR" gate which does not conduct
(turns "off") when the "FLAC RESET" is grounded
to common {le). Integrated circuit QAl103-C will
then conduct {turns "on"), causing flip-flop
UALODLE to be reset. The “FLAG RESET" must be
released from ground to re-enable the "FLAG" cir-
cuit.

3-8, POWER SUPPLY. The instrument power is provided
by 105-125V or 210-250V rms at 50 or 60 Hz. The line
awitch (8701) connects the primary windings of trans-
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former T701 in parallel (117V) or serics {(234V). The
power switch (8702) disconnects both sides of the line
input when in OFF position. A single fuse (¥F701) is
uscd o protect lfine power to the Instrument.

a. 45 Valt dupply. This supply taps power from a
center—-tapped winding on the secondary of translformer
1700 (Green, White, Green/White). Diodes D701 and
D702 Torm a full-wave rectilicr. The Tiltered output
across cdpacitor C701 is appreximately +8 volts under
nominal load. lutegrated clreuit QAYOL is a rep-
ularor module which provides an output of +5 voles
E250 pv . The output capaciltor CJ0T7 reduces ripple
to less than 30 mV p-p under nombnal loading,

b. +15 Volt Supply. This supply taps power [rom
the red and red/white windings on the sceondary of
transformer T701. Diode bridpe D704 provides full-
wave rectification. The tiltered output across
capacitor (703 is approximately +20 velts under nom-
inal load. Transistor Q701 is a series regulating
device. Rosistor R/03 provides current sensing to
automatically limit the current to approximately
200 mA.  Inteprated circuit QA702 ig a regulator
module which provides a repulated output of +15 voles
t10 mv., Potentiometer R708 permits adjustment of
the output to +15.00 V., The oulput capacitor €712
reduces ripple to less than 10 mV p-p under normal
leading.

c. =15 Volr Supply. This supply taps power from
the yellow and yellow/white windings on the secomd-
ary of transtformer T701. Diede bridge D706 provides
full-wave rectitication. The tillterced cutput across

capacitor €705 is approximately —-20 volts under nem-
inal load. lransistor Q702 is a series regulating
device, Resistor R705 provides curren! sensing to
automatically Jimlt the current to approximately

2000 mA.  Integrated circulc QAT7O3 Is a regulator
module which provides a regulated cutput of =15 voles
FLO0 mV. Potentiometer R717 permits adjustment of the
output to -15.00 V. “The output capacitor €713 re-
duces ripple to less than 10 mV p-p under normal
loading.

d, 4210 Volt Supply. This supply taps power lronm
the Blue and White windings on the secondary of trans-
former T701. [iode D707 provides half-wave recti-
fication. Resistor R701l provides current limiting.
The ocutput across capacitor 706 is approximarely
+200 to +240 volts with 6 volts p-p ripple under
nominal loading.
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ACCESSORIES

SECTION 4.

4-1.  GENERAL. The lollowing Keithley accessories can
be used with the Model 171 to provide additional con-
venience and versatility.

MODEL 171

ACCESSORIES

4-2. OPERATING INSTRUCTIONS. A separate Instruction
Manual i3 supplied with each accessory giving complete
operating inlormation.

MeDRL 1712 DTGTTAL OUTPUT.  The Optional Model
1712 Digiral OQutput allows the Model 171 to be inter-
faced to automatic data acquisition systems. This
interfacing is made easy with the "open collector'
buffer stages of the 1712 which have the ability to
drive a variety of digital data processing equipment
such as printers and computers. The Model 1712 has
an extensive list of built-in features which include
complete timing cutputs and remote controls. The

a--f,

1712 can be ordered factorv-installed in the 171, or
purchased separately in ready-~to~install kit form

for field installation. Included is an output huffer
module assembly (PC-275), pre~wired 50-pin recepta-
cle (J108), wiring harness, and mating 50-pin con-
nector {not wired). The OPERATION section of this
manual offers a detailed description of the specifi-
cations, operation, and field Installation of the
Model 1712 Digital Qutput {see Paragraph 2-9.)

4—4, MODEL 1713 EXTENDER CARD KIT., The 1713 Kit
consists of five printed circult board extender cards,
one card guide/support assembly, and one calibration
cover for the Model 171. The extender cards facili-
tate testing and troubleshooting the Mcdel 171. The
calibration cover, which must be used to recallbrate

the 171 to original specifications, is specilally made
with moveable covers over all required calibration
access holes, Each access hole is identified with
the schematilc designation of the calibration control.
The MAINTENANCE section of this manual describes the
details and use of the Model 1713 Extender Card Kit.

45, MODEL 1007 DUAL RACK MOUNTING KIT.

Description:

The Model 1007 is dual rack mounting kit with overall
dimensions 3~1/2" high and 19" wide. The hardware in-~
cluded in this kit consists of two Angle Brackets, one
Mounting Clamp, and extra mounting screws.

Application:

The Model 1007 converts any half-rack, style M instru-
ment from bench mounting to rack mounting in a standard
i19-inch rack.

Installation:

a. Before assembiing the rack kit, determine the
position of each instrument. Since the instruments
can be mounted in either location, their position should
be determined by the user's measurement. The following
instructions refer to instruments A" and "B" positioned
as shown.

b. Once the position of each instrument has been
determined, the "side dress' panels {Item Ll) on ad-
jacent sides should be removed. Removal is accomplished
by loosening the screws (Item 24) [n two places. Slide
the ''side dress' panels to the rear of the instrument
to remove.

¢. The "mounting clamp" {Item 23) is installed on
instrument "A'" using the original hardware (Item 24).
With the screws removed, insert the "mounting clamp"
behind the '"corner bracket'" (Item 7) and replace the
screws to hold the mounting clamp in place.

20

Parts List:

Ttem Oty Keithley
No. Description Req'd Part No.
21 Angle Bracket 2 24783A
22 Screw, #6-32x5/8, Phillips 4 -

23 Mounting Clamp 1 247988

24 Screw, #6-32x1/2, Phillips 4 -
{original hardware)

25 Screw, #6-32x1x1/8, Phillips 1. -

26 Kep Nut, #6-32 1 -

d. Tighten the screws (Item 24) on instrument 'B',
Insert the '"mounting clamp'' behind the "corner bracket"
on instrument ''B" as shown.

e. When mounting instruments having the same depth,
a screw (Item 253) and kep nut (Item 26) are required
to secure the two instruments together.

f. Attach an "angle bracket" (Item 21) on each in-
strument using hardware (Item 22) in place of the
original hardware {Iltem 24).

g. The bottom cover [eet and tilt bail assemblies
may be removed if necessary.

h. The original hardware, side dress panels, [leet

and tilt bail assemblies should be retained lor future
conversion back to bench mounting.
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STDE SHOWN WITH
PANEL REMOVED

FIGURE 17. Model 1007 Dual Rack Mounting Kit - Exploded View.

ACLES SR E

4=6, MODEL 2000 SINGLE RACK MOUNTING KIT.

Description:

The Model 2000 is a rack mounting kit which converts
any half-rack, Style M instrument from bench mounting
to rack mounting in a standard 19-inch rack. The
dimensions are 3-1/2" high x 19" wide. The hardware
included in this kit consists of a blank panel which
can be mounted on either side of a half-rack instru-

ment.

Parcs List:

FIGURE 18, Model 2000 Single Rack Mounting Kit - Exploded View.

Item Oty Keithley
No. Description Req'd Part No.
21 Angle Bracket t 24783A
22 Serews, #6-32 x 5/8, Phillips 4 -
27 Staked Panel 1 250048
-7 &
O [
i3
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MAINTENANGE

SECTION 5.

5-1. GENERAL. This section containas information
necessary to maintain the instrument. Included are
procedures for performance checks and calibration.

5-2. REQUIRED TEST EQUIPMENT. Recommended test
equipment for checking and servicing the Model 171
are glven in Table 5-1., Test equipment other than
that listed may be subsrituted 1if the specificaticns
in Table 5-1 are equalled or exceeded. These speci-
fications are the minimum requirements for testing
the Medel 171.

5-3. PERFORMANCE CHECKS. Use the followlng proce-—
dure to verify proper operation of the instrument.
All measurements should be made at an ambient temper-
ature of 25°C and relative humidity below 50%
(otherwise the instruments temperature coefficlents
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.

4. Preliminary Setup.

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

2. Check the fuse on the rear panel for proper
rating.
117v: 1/24 SLO-BLO, 3AG, Kelthley FU-4
234v:  1/4A SLC-BLO, 3AG, Keithley FU-38

3. Connect the power cord to a variable trans-
former which has been set to 117V +1V or 234V
+2V depending on the line voltape available.

4. Connect the shorting link on the front panel
between LO and CASE. For maxlmum operator safety,
make certain that the chassis is connected to earth
ground by way of the third-conducter 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 allow the
instrument to stabilize at amblent temperature for
at least cne 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" Tables (5-2,5-3,5-4,5-5,5-6) should
be used to calculate the allowed reading tolerance
due to temperature differences.

1. DCV Function.

a}. Select the dec voltage functlion by depresa-
ing the appropriate front panel pushbutton.
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b). Set the RANCE switch (S902) to the 10 mV
range.

c). Apply a short circult between the HI and
LO input terminals. The display should indicate
0.000 mV, If necessary, adjust the rear panel
zero control to obtaln a zero reading with the
polarity indicator alternately flashing between
+ and -,

d}). Remove the shert circuit and apply dc
voltages to the input of the 171 with the appro-
priate RANGE switch setting as given in Table
5-2 using DC Voltage Securce (A).

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

2. ALV Function.

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

b). Set the sensitivity switch to the 100 mV
range.

c¢). Apply a short circulit between the HI and
LO input terminals. The display should indicate
00.00 mV within cne digit of zero.

d). Remove the short clrcult and apply ac
veltages to the 1lnput of the 171 with the appro-
priate RANGE switch setting as given in Table
5-3 using AC Calibrater (C).

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

3. DCA Function.

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

b). Apply the de current to the input of the
171 with the appropriate RANGE switch setring
as given in Table 5-4 using Current Source (D).

c). Verify that the readings on the display
are within the tolerances stated.

4, ACA Function.

a), Select the ac amperes functlon 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 20.1%7 accuracy.

e). Verify that the readings on the display
are within the tolerances stated.
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5. OHMS Function.

a). Select the ohms function by depressing the
approprilate front panel pushbutton.

b). Apply reslstance values to the input of the
171 with the appropriate RANGE switch setting as
given in Table 5-6 using Resistance Source (E),

¢}. Verify that the readings on the display
are within the tolerances stated.

6. Normal Mode AC Rejection.

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

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

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

d). When the 60 Hz signal 1s applied, the dis-
play reading should not vary more than 30 digits,
exclugive of noise and drift.

MAINTENANCE

e). Steps a through d may be repeated if de-
sired for Oscillator amettings from 50 Hz to 180
Hz at 10 Hz multiples.

7. Common Mode AC Rejection.
a). Select the dec voltage function by depress-

ing the appropriate front panel pushbutton. Re-
move the shorting link on the front panel between

LO and CASE.

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

c). Connect a one-kilohm (5-10% tolerance)
resistor between input terminals HI and LO.
Apply a 60 Hz 50-volt p-p sine wave to the CASE
and HI input of the 171 using Oscillator (F).

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

e). Steps a through d may be repeated 1if de-
sired for Oscillator settings from dc tfe 180 Hz
at 10 Hz multiples.

J108 for optional Digital Output
goes here (discard cover plate)

PC-303 Analog Board

PC-304 Switch Board

PC-305 Mother Board
P4

J1202 Connector, mate for
PC-275 optlonal Digital Output

PC-300 Clock Board

PC-301 Integrator Board

P708 Connector Pins, mate for J708 Connector
for PC-275 optional Digital Output (reference
P106-A,B,C,D,E,F,G,H on Schematics 24866D and 25531D)

PC-297 Function Display Board

P TR

PC-299 Tube Board

FIGURE 19. Cutaway View Showing PC-Board lLocations.
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TABLE 5-1.
Performance Checks Test Equipment
Ttem Description Specificaticn Mfr. Model
A Voltage Source, DC 10v,100v,1000V @ £0.0032% (use with Item
B for voltages below 10V) Fluke

B Voltage Divider

C Voltage Source, AC (AC Calibrator)

I Current Source, DC

E Resistance
F Oscillator

Source

10:1,100:1,1000:1 & 3ppm

As required in Tables 5~3 and 5-5 @
+0.04% (calibrated)

100pA to 100 mA @ *0.0065%

As required in Table 5-6.

As required in Paragraphs 5-3bb6 and

3330B

Hewlett—Packard 745A/746A

Fluke

3330B

General Radio 1433

5-3b7. Hewlett—Packard 202C
TABLE 5-2.
Accuracy Check for DCV
Source Source Range Switch Display Readlng Temperature
Input Accuracy Sensitivity Reading Tolerance Coefficient
10mv +0.0035%* 10my 10.,000mv +4 digies +0.4 digit/°C
100mv +£0.0035%* 100mv 100, 00mv +3 digles +0.4 digit/°C
1v +0.0035%* 1v 1.0000 v +3 digits +0.4 digit/®°cC
0 v +0.0032% v 10.000 v +3 digits 0.4 digit/°C
100 v +0.0032% 100 v 100.00 v +3 digits +0.4 digit/°C
1000 v +0.,0032% 1000 v 1000.0 v t3 digits +0.4 digit/°C
*Voltage Divider (B} used with Voltage Source {(A).
TABLE 5-3.
Accuracy Check for ACV
Source Source Frequency Range Switch Display Reading Temperature
Input (1) Accuracy Range Sensitivity Reading Tolerance Coefficient
160mv +0.04% 40Hz—100kHz 100mV 100. 00mV +60 digits(2) +36 diglts/°C
1V £0.04% 4QHz~100kHz 1V 1.0000 Vv +34 digits(3)  £35 qigits/°C
10 V +0.04% 40Hz-40 kHz 90V 10.00¢ Vv +34 digits +35 digits/°C
100 v £0.047% 40Hz-40 kHz 100 v 100.00 V +34 digits +35 digits/°C
1000 v +0,04% 40Hz-10 kHz 1000 v 1000.0 v +44 digits +35 digies/°C
(1)RMS of a sine wave.
(2)40Hz to 10kHz; +300 digits from 1OkHz to 100kHz.
{3408z to 40kHz; +300 dlgits from 40kHz to 100kHz.
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TABLE 5-4.
Accuracy Check for DCA

Source Source Range Switch Display Reading Temperature
Input Accuracy Sensitivity Reading Telerance Coefficient
NRTE:N £0.01% 1uA 1.00001:A +7 digits +0.7 digit/°C
10ua +0.01% 10uA 10, 000uA +7 digits £0.7 digic/°C

100pA +0.,0065% 100uA 100.00uA +7 digits +0.7 digit/°C
1mA +0.0065% ImA 1.0000mA +7 digits 0.7 digic/°C
10mA +0.0065% 10mA 10.000mA +7 digits +0.7 digit/°C

160mA +0,0065% 100mA 100.00mA +7 digits +0.7 digit/°C

160mA +0.,0065% 1000mA 0100.0maA +3 digits +0.7 digit/°C

TABLE 5-5.

Accuracy Check for ACA

Source Source Frequency Range Switch Display Reading Temperature
Input® Accuracy Range Sensitivity Reading Tolerance Coefficient

1na 0. 14% 40Hz~200Hz luA 1.0000pA +160 digits +5 digies/°C
10uA +0,14% 40Hz—10kHz 10LA 10, 000uA +160 digita +5 digits/°C
100RA $0.14% 40Hz-10kHz 100uA 100.00uA +160 digits +5 digits/°C

1mA +0.147 40Hz—10kHz 1mA 1.0000mA +160 digits +5 digits/°C
10ma +0.14% 40Hz-10kHz 10ma 10.000mA +160 digits +5 digits/°C
10mA +0.14% 40Hz-10kHz 100ma 010.00mA £ 25 digits +5 digits/°C
10mA +0.14% 40Hz-10kHz 1000mA 0010.0mA + 12 digits +5 digits/°C

4RMS of a sine wave.

TABLE 5-6.
Accuracy Check for OHMS
Source Source Range Switch Display Reading Temperature
Input Accuracy Sensitivity Reading Tolerance Coefficient
1k +0.007% 1kG 1. 0000k +7 digits +1 digit/®°C
10kq +0,007% 10kQ 10,000k +7 digits +1 digit/°C
100k0 +0.007% 100k0 106.00kS +7 digits +1 digit/°C
1IMQ +0.007% M0 1.0000M$: +7 digits +1 digit/°C
10MQ +0.022% 10M0 10.000MQ +22 digits +]1 digie/°C
100MQ +0,03% 100MG 10G. 00MQ +302 digits +4 digies/°C
1G600MS 2% 1000M0 10G0.0MR +2002 digits +34 digits/°C
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5-4. ADJUSTMENT AND CALIBRATION. Use the follow-
ing procedure to verify proper operation of the

instrument every %0 days.

If the instrument 1is out

of specification at any point, perform the calibra—
tion procedure specified in the exact order speci-
fied. Recommended test equipment for calibrating
the Model 171 are given in Table 5-7. Calibration
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.

a, Preliminary Setup.

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

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

117v: 1/2A SLO-BLO, 3AG, Keithley FU-4
234V:  1/4A SLO-BLO, 3ACG, Kelthley FU-38

3. Connect the power cord to a varlable trans—
former which has been set to 117V *1V or 234V
12V depending on the line voltage available.

4. Connect the shorting link on the front
panel between LO and CASE. For maximum operator
safety, make certain that the chassils 1s connect-
ed 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".

b. Power Supply Check/Calibration. Remove the

top cover of the 171. Make all measurements with
Plgital Veltmeter (K).
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1. 15 Volt Supply. Measure the #5V supply
between +5V (TP-14, set Flgure 21) on the in-
tegrator hoard (PC-301) and input LO. If a
reading of +5V £250nV is not obtained, proceed
with troubleshcoting and repair.

2. +15 Volt Supply. Measure the +15V supply
between +15V (TP-2, see Figure 21) on the in-
tegrator board (PC-301) and input LO, The
Digital Voltmeter (K) should read +15V #10mV.
If necessary, adjust potentiometer R708 (see
Figure 21) on the mother board (PC-305}.

3. -15 Volt Supply. Measure the -15V supply
between -15V (TP-8, see Figure 21) on the inte-
grator board {(PC-301) and input LO. The DVM
should read -15v =10mwy. 1f necessary, adiust
potentiometer R711 (see Figure 21) on the mother
board (PC-305).

4, +210 Volt Supply. Measure the +210V supply
between +210V (across R702 on the mother beard
PC~305; see Filgure 21) and input LO. If a read-
ing of +200 to +240 volts is not obtained, pro-
ceed with troubleshooting and repair.

MODEL 171

¢. General Instructions before Calibration.

1. Calibration should be performed in a con-
trolled envirenment of 25 +1°C and relative
humidity below 50%.

2, The Medel 171 should have one (1) hour
warm-up.

3. Use the gpeclal calibration top cover pro-
vided with the Model 1713 Extender Card Kig (I).
Unless otherwise Iindicated, 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.

4., Perform all operations only in the order
specified.

5. Do not move the 171 while calibration is
veing performed,

6. Unless otherwise indicated, reference all
measuremnents to the input LO terminal of the 171.

7. VUnless an input source is specified, the
input HI of the 171 sheculd be shorted to the
input LO with a pure-copper shorting plug (tao
minimize thermals; see Paragraph 2-lal).

d. DC Voltage Mode. Select the dc voltage func-

tion by depressing the front panel pushbutton 5903.
Set RANGE switch 5902 as requived.

1. Zero Adjustments.
a). Driven Guard.

1}, Slide Access Cover B {(see Filgure 20)
to the extreme right position.

2). Set the 171 RANGE switch to 100 mV
full scale.

3}. Using Null Detector (C} on the 100uV
full scale range, differentially monitor be-
tween TP-15 and TP-16 (see Figures 20 and 21)
fer a null reading of 0.0 +20uVdc. Adjust
R527 (see Figures 20 and 21) if necessary.

b). DC Balance and Analog Amplifier Offset.

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

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

3). Using Null Detector (C) on the 10wV
full-scale range, moniltor the analog output
(J502) of the 171 for 0.0 *5uVde. I1f necess-
ary, adjust R526 (See Figures 20 and 21).

4). Set the 171 RANGE switch to 10V full
gcale.

5). Using Null Detector (C) on the 10wV
full-scale range, monitor the analog output

773



MODEL 171

(1502 of the 171 for 0.0 £5uVde. I[ necess-
ary, adjust R507 (see Figures 20 and 21).

6). If an adjustment was necessary in Step
5, repeat steps 1 through 6.

¢). Analog Amplifier Zero.

1}, Close all Access Covers (see Figure 20)}.

Set the 171 RANGE switch to 10mV full scale.

2). Using Null Detector (C) on the 300uV
full-scale range, monitor the analeg output
(J502) of the 171 for 0.0 #50uvde. 1If nec-
essary, adjust R723 (see Figure 3).

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

2. 10mV and 100mV Calibration/Linearity.

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

b). Set up test equipment as follows:

VOLTAGE HI VOLTAGE HI MODEL HI
S0URCE DIVIDER N 171 OUT
(a) LO (B) L0
NULL Hi
DETECTOR
0| (c)

¢). With all equipment turned on and 0.0 Volt
output from Voltage Source (A), set the veltage-
range switch on the Voltage Source to 10 volts
and using the zero adjustment of Null Detecter
(K) or an equivalent, stable voltage-bucking
circuit.

d). Now apply dc voltages te the 171 with
appropriate RANGE switch settlings 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.

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

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

¢). Adjust R3I01 (see Figures 20 and 21), if
required, to obtain a display on the 171 that
is flashing between + and - .0000.

d). Using Voltage Source (D), supply inputs
to the 171 as specified in Table 5-9. Make the

potentiometer adjustments indicated, 1if required,
referencing Figures 20 and 21.
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4. 10V, 100V, 1000V Calibration.
a). Open Access Cover U (see Figure 20).

b). Using Voltage-Source (A), supply inputs to
the 171 with appropriate RANGE switch settings as
specified in Table 5-10. Make the potentiorm.ter
adjustments indicated, 1f required, referenciny
Figures 20 and 21.

e. DC Current Mode. Select the dec current function
by depressing the front panel pushbutton 5906. Eet
RANGE switch $S902 as required.

1. 1000 mA Calibration.
a). Open Access Cover C {see Flgure 20).

b). Set up test equipment as follows:

CURRENT [HI MODEL HI NULL
SOURCL N 171 QuT DETECTOR
() Lo Lo (o

vOLTAGE O
SOURCE
(D) HT

c). Set the 171 RANGE switch to 1000 mA full
scale.

d). Set Null Detector (C} to the 300uV full-
scale range.

e). Set the Current Source (E) to the 108.0CmA
range with the current output at 0.0mA.

£). Set Voltage Source (D} for a 0.0mV output.
Observe that Null Detector () reads 0.0 *100.LV.
Zero the Null Detecter while in this mode.

g). Set Voltage Source (D) for a 100.0mV output
and set Current Source (E) for a 100.00mA output.

h). Set the Null Detector to the 100uV full-
scale range. The KNull Detector should read 0.0
+ 20uV.

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

2. 1luA to 100mA Calibration.
a), Open Access Cover C (see Figure 20}.

b). Using Current Source (E), supply inputs to
the 171 with appropriate RANGE switch settings as
specified in Table 5-11, Test Nos. 1 through 8.
Make the potentiometer adjustment indicated, i1f
required, referencing Figures 20 and 21.

¢}, Using Voltage Source (A) and Current
Resistors (F), supply inputs to the 171 with
appropriate RANGE switch settings as specified
in Table 5-11, Test Nos. 9 through 12. Note
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that the shielded {nretal} enclosure that contains
each or all Current Resistors (F) must be connec-
ted to the CASE input terminal of the 171.

. Ohms Calibration, Select the ohms function by

depressing the front panel pushbutteon $905. Set
RANGE switch 5902 as required,

L. Slide Access Cover B {see Figure Z0) to the
middle positien.

2, Using Resistance Sources (G), supply inputs
to the L71 with appropriate RANGE switch settings
as spevilicd in Table 5-12. Make the potenticmeter
COARSE and FINE adjustments indicated, if required,
referencing Figures 20 and 21. Note that the
shielded (metal) enclosure that contains each or
all Resistance Sources (C) must be connected to
the CASE input terminal of the 171.

g. AC Converter Biags and Offget Calibration,

Select the ac voltage function by depreasing the
frout panel pushbutton $904. Set RANGE switch §902
as required,

1. Open Access Cover { (see Figure 20).
2, Set the 171 RANCE switch to 1V full scale.

3. Be sure that the {input HI and Input LO of
the 171 are shorted with a pure copper shorting
plug.

4, Set Oscillescope (H) to 20mV/division

MODEL 171

vertical and 0.2ms/division horizontal,
the 10:1 (low capacity) probe {reference

Using
the

171 inoput LO) and Oscilloscope (H), monitor TP-23

(see Figures 20 and 21) for 0.0 *200mVdec.

LE

necegsary, adjust potentiometer R1119 (see Filgures

20 and 21),

5. Set Null Detector (C) to the 100wV
range, Using the Null Detector, monitor

full-scale
the analog

output (J502) for 0.0 r20uVdec, If necessary, ad-

just Pot R1102 (see Figures 20 and 21).

h. AC Veltage Calibration,

1, Open Access Cover C {see Figure 20).

2. Using Voltage Source (I}, that is the H-P
745A or H-P 745/H-P 7464, supply inputs to the
171 with appropriate RANGE switch settings as
specified in Table 5-13. Test Nos. 1 through 21

are performed using only the H-P 74354 AC

Calibra-~

tor {(or equivalent). Test Neos. 22 through 25
(1000 VAC RANGE) are performed using both the
H~P 745A and H-P 746A High Voltage Amplifier

(or equivalent).

3. Make the potentiometer adjustments
if necessary, referencing Figures 20 and

i. AC Current Checks. Reference the ac
accuracy checks ef Paragraph 5-3b4; follow
procedures to verify all ac current ranges

indicated,
21.

current
these
of the

171. 1If any ac current range canndot be verified,

proceed with troubleshooting and repair.

TABLE 5-7.
Calibration Test Equipment

Ttem Description Specification Mfr. Model
A Voltage Source, DC 1v,10v,100V,1000V @ +£0.0032% Fluke 313308
B Voltage Divider 10:1,100:1 @ 3 ppm - ——
C Null Detector, DC 10pV,100uv, 3000V @ £2% Keithley 155
D Voltage Source, DC As required in Table 5-9 - -

and Paragraphs 5-5el @ =0.003%
1 Current Scurce, DC 100pA to 100mA @ +0.0065% Fluke 3330B
F Current Resistor, DC 1M, 10MQ @ £0.01% in shielded

(metal) enclosure(s) - -
G Resistance Sources 1004, 1KQ, 10k$, 1C0K2, 1Mo,

@ £0.007%; 10MR@ +0.022%; 100MO

@ +0.03%; 1000Mn@ £2%. ALl in

shielded (metal) enclosures. -— -
H Oscilloscope With Type 3A72 Amplifier and

10:1 low-capacity probe. Tektronix 561A
1 Voltage Source, AC (AC Calibrator) As required In Table 5-13 @

+0.047 (calibrated) Hewlett-Packard 7450 7464
J Extender Card Kit Special cal teop cover (re-

guired for eal) and pe-board

extenders (not required for

cal). Keithley 1713
K Digital Voltmeter 4-1/2 digic, :0.03% Keithley 171
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TABLE 5-8.
10mV and 100mV de Calibratrion/Linearity

MAINTENANGE
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Test Range Switch Voltage Voltage Null Detector (K) Adjust
No. Sensitivicy Divider (B) Source (A) Range Reading Pot
1 100 mV 10:1 1.0000V 100wV 0.0 150 wV R520 ‘
2 100 mv 10:1 1.9990V 100uV 0.0 t100uV NONE ;
3 100 mv 10:1 . 5000V 100uV 0.0 r25 WV NONE :
4 100 mv 10:1 . 1000V 100V 0.0+ 5 v NONE }
5 100 mv 10:1 ~ . 1000V 100uv .0+ 5.V NONE :
& 100 mV 10:1 - L5000V 1001V 0.0 225 .V NONE
7 100 mv 16:1 -1.0000V 100uV 0.0 *50 v NONE
8 100 mv 10:1 -1.9990V 100uv 0.0 100wV NONE i
9 10 mv 100:1 1.0000v 300uv 0.0 1500V R540 :
10 10 mv 100:1 1.9990V 3004V 0.0 +2001:¥ NONKE
11 10 mv 100:1 L3000V 300uV 0.0 £125uV NONE E
12 10 mv 100:1 . 1000V 3004V 0.0 £105uV NONE !
13 10 mv 100:1 - .1000V 3000V 0.0 * 105,V NONE !
14 10 mV 100:1 - .5000V 3000V 0.0 =125uV NORE
15 10 mV 100:1 -1.0000V 3001V 0.0 +150pVv NOKNE
16 1¢ mV 100:1 -1.9990¥v 300V 0.0 +200;V NONE
TABLE 5-9.
Integrator Reference de Voltage Calibratien
Test Voltage Display Adjust
No. Source (D) Reading Pot
1 1.9990v 1.9990v R331
2 1.00Q0v 1.0000 +.0001v NONE
3 L5000V . 5000 +,0 0 NONE
4 .looov L1600 1.0 0LV NONE
5 -1.9990V -1.9990v R326
6 -1.0000V =1.0600 2.0001v NONE
7 - .5000V - .5000 +.0001V NONE
8 - .1000V - 1000 +,0001V NONE
TABLE 5-10.
10v,100V,1000V dc Calibration
Test Range Switch Voltage Display Adjust
No Sensitivity Source (A) Reading Pot
1 10 v 16.0 v 10.000 +.002V K906
2 16 v 1.0V 1,060 +.,001V NONE
3 10 v - 1.0V -1.000 +.001V NONE
4 10 v -10.0 V -10.000 +.002v NONE
5 100 Vv 100.0 Vv 100.00 .02 V R908
6 100 v 10.0 v 10.00 +,01 ¥ NONE
7 100 v -10.0 V -10.00 +.01 V NONE
8 106 v -100.0 V¥ -100.00 +.02 ¥ NONE
9 1000 ¥ 1000.0 v 1000.6 =.2 V R910
10 1000 v 100.0 V¥ 100.0 +.1 V¥ NONE
11 1000 V ~100.0 V -106.0 *.1 V NONE
12 1000 Vv ~1G00.0 V -1000.0 +.2 V NONE
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TABLE 5-11.
1uA to 100mA de Calibration
- — - - —
Test Range Switch Current Source (E) Current Dispiay Adjust
No. Sensitivity /Voltage Source (A)  Resistors (F) Reading Pot
L 100 mA 100.00 mA NONE 100.00 ¢ .07 mA k417
2 10 mA 10.00 mA NONE 10.000 ¢+ .004mA NONE
3 1 mA 1.00 mA NONE 1.0000 + L 0004mA NONE
! 4 L00 A 100.00 LA NONE 100,00 + 04 A NONI
\ 5 L0 A ~100.00 A NONE -100.00 04 ua NONE
| 6 1 oma -1.00 mA NONE ~1.0000 + ,0004mA NORL
7 10 ma ~10.00 mA NONE —10.000 + 004 ma NONE
¢! L3O ma -100.00 mA NONTE -L00.00 « L0 mA NONE
9 [RONY -10.10 v IME -10.000 + 004 uA NONL
10 L A ~10.10 Vv 10M -1.0000 £ .0004uA NONE
L1 L LA 10.10 v 10M:2 1.0000 + ,00041A NONE
12 10 14 10.10 v 1M 10.000 + (004 LA NONE
e

TABLE 5-12,
Ohms Calibration

Test Range Switch Resistance Displav Adjustment Pots
No. Sensitivity Sources () Reading Course Fine
L 100 Ko 106.00 » .01 K R10G3 R1004
2 10 K 10.000 + Q05 K NONE NONE
3 1 Ku 1.0000 » .0005K: NONI NONE
4 1 Ku 1000 ¢ L 0002K NONE NONKIL
5 oM 1.0000 1 0004 NONL NORE
6 10 My 10.000 + 011 M NONE NONL
7 100 M 100.00 + 2,00 Mo NONFE NONE
8 1000 M 1000.0 + 25.0 M NONE R1007
- 50.0 Mu

9 1000 Mu 100 Mg 100.0 + 10.0 Ma NONE NONE
10 1000 M3 OFEN OVERLOAD NONE NONE
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TABLE 5-13.
AC Voltage Calibration

Test Range Switch Voltage Source (@8] Display Adjust
No. Sensitivity Volts AC Frequency Reading Pot
1 1 v 1.0V 1 kHz 1.0000 + .000LV R1110
2 1 v 1.0V 100 kHez 1.0000 = .0277V NONE
3 1 v 1.0 ¥ 40 kHz 1.0000 + .0023V NONE
4 1 v 100V 40 kHz L1000 + .0006V NONE
5 1 v 1.0 V 400 Hz 1.0000 = ,0027V NONE
6 1 v 1.0 ¥ 40 Hz 1.0000 2+ .0023V NONE
7 100 mV 100 mV 40 Hz 100,00 = .44 WV NONE
8 100 mV 100 mV 400 Hz 100.00 + .52 W NONE
9 100 mV 100 mV 10 kHz 106,00 + .52 V¥ NONE
10 100 mV 1,0 nV 16} kHz 1.00 = (16 ¥ NONE
11 100 mV 100 mV 100 kHz 100.00 = 2.84 V NONRE
12 10 v 10.0 Vv 1 kHz 10.000 + 001 V RA06
13 10 v 10.0 V 40 kHz 10.000 + .000 V R610
14 10 v 10.0 V 30 kH=z 10.000 + .Q23 V NONE
15 10 Vv 1.0 V 40 kHz 1.000 + .006 V NONE
16 10 V 10.0 Vv 40 Hz 10.000 = .023 ¥ NONE
17 100 V 100 V¥ 40 kHz 100.00 = .0 V R609
18 100 W 106 V 30 kHz 100.00 + .23 V¥ NONE
ig 10¢ Vv 10 Vv 40 kRz 10.00 = .06 V NONE
20 160 Vv 100 WV 400 H=z 100.00 = ,23 V NONE
21 100 v 106 Vv 40 Hez 100.00 = .23 V¥ NONE
22 1000 Vv 1000 Vv 10 kHz 1000.0 =+ .1 V¥V R60B
23 1000 V 100 V 10 kHz 160.0 + .6 V NONE
24 1000 Vv 1000 V 400 Hz 1000.0 + 3.2 V¥ NONE
25 1000 V 1000 V 40 Hz 1000.0 = 2.7 V¥ NONE
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FIGURE 28a. Component Layout - Optional Digital Output - PC-275a

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

SECTION 6.

6-1. RUPLACKABLE PARTS LIST: This section contains
a list ol cvomponents used in this instrument [or user
reference.  The Replaceable Parts List described the
individual parts giving Circulit Designation, Descrip-
tion, Sugpested Manufacturer (Code Number), Manufac-

REPLACEABLE PARTS

MODEL 171

turer's Part Number, and the Keithley Part Number.
Also included [s a Figure Reference Number where

applicable.

Manufacturer ig listed

following the parts list,

TABLE 6-1,
Abbreviations and Symbols

The complete name and address of each
in the COBE-TO-NAME listing

A ampere

I"tg
ChVar Carbon Variable
CerD Ceramic Disc GCh
Cer'lB Ceramic Tubular
Cer Trimmer Ceramic Trimmer 4
Comp Composition MPoly
Cerl Ceramic Film o
BCh Deposited Carbon MMy
Desig. Designation M
DM Dipped Mica Mir.
EAL Electrolytic, Aluminum MeF
ETB Electrolytic, Tubular My
ETT Electrolytic, Tantalum MPC
EPoly Epoxy-coated Polyester Na.

farad
Figure

Glass enclosed Carbon

kila (103)
Metallized Polvester
micro (L0-6)
Metallized Mylar
Mey (106Y
Manufacturer

Metal Film

Mylar

Metal., Polycarbonate
Number

rc
Poly

Ref.
TCu

v

WWVar

ohm

pico (LO'LZ)
Printed Circuit
Folystyrene
Reference

Tinner Copperweld
vole

watt

Wirewound
Wirewound Variable

6-2, ELECTRICAL SCHEMATICS AND DIAGRAMS. Schematics
and diagrams are included to describe the electrical
circuits as discussed in Section 5,
fies all schematics included,

6-3. HOW TO USE THE REPLACEABLE PARTS LISY. This
Parts List is arrvanged such that the individual types
of components are listed in alphabetical order. Main
Chassis parts are listed followed by printed circuit
hoards and other subassemblies.

b-4. HOW TO ORDER PARTS.

a. Replaceable parts may be ordered through the

TABLE

Table 6-2 {denti-

Sales Service Department, Keithley Instruments, Inc.
or your nearest Keithley represencative,

b. When ordering parts, include the following in-

formation,

Instrument Model Wumber

Instrument Serial Number

Schematic Circuit Designation

L
2,
3. Part Description
4
5

Keithiley Part Number

¢, All parts listed are maintained in Keithley
Any part not listed can be made

Spare Parts Stock.

available upon request,
Keithley Manufacturing Code Number 80164 should be
ordered directly from Keithley Instruments, lnc.

6-2.

Schematic Diagrams

identified by the

Description

raserbly No.

Schematic Nes.

Digital CQutput Moard (opticnal)
Function-Display Eoard

Tube Board

Clock Roard

Tntegrator Board

Analog Boeard

Switch Board

Mother Roard

Input-Lonnector Loard
Block Diagram

PC~275 248660
PC-297 25531
PC-299 2487730
PC-300 2509&n
FC~-302 250170
PC-303 25132C, 25133C, 25529
PC-304 251301, 25131C, z5l132c¢,
ARLAAC, 255080, 25531D
PC~305 251301, 25132C¢, 25530D,
255711D
PC-310 25130D
- 25532C
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MODEL 171

6-5. CHASSIS PARTS LIST. Table 6-3 Chassis Parts
List contalns a comprehensive listing of every part
of the basic mechanical chassls assembly of the

REPLACEABLE PARTS

Model 171 (excluding connectors, switches, and de-
tails of the front and rear panels). See Paragraph
6~7 Mechanical Parts List for parts not listed here,

TABLE 6-3.
Chassis Parts List

Item Part Quantity Keithley Figure
Description Required Part No. No.
_ CHASSIS ASSEMBLY —— ——- 29
1 Front Panel 1 25077¢C
2 Screw, Slotted, Pan Hd., 6-32 x 5/16 4 -—
3 Front Panel Overlay 1 250788
4 Rear Panel 1 250748
5,6 Side Extrusion 2 243788
7 Corner Bracket 2 247458
8 Serew, Phillips, Flat Hd., 6-32 x 1/2, Blk. 4 —_—
9 Serew, Phillips, Pan Hd., 6-32 x 1/4 4 -—
10 Clip for Side Dress Panel 2 FA-101
11 Side Dress Panel 2 243608
12 Top Cover 1 24369C
13 Screw, Phillips, Flat Hd., 6-32 x 5/16, Blk. 4 —
- BOTTOM COVER ASSEMBLY - 248658 30
14 Bottom Cover 1 24864C
15 Screw, Phillips, Flat Hd., 6-32 x 5/16, Blk, 4 ———
16 Feet 4 243228
17 Ball, Rubber 4 FE-6
18 Tilt Bail 1 248798
19 Screw, Phillips, Flat Hd,, 6-32 x 3/8 4 —_—
20 Kep Nut, 6-32 4 -

6-6. ELECTRICAL PARTS LIST.

Table 6-4 Circuit

Designaticen Series contains a list of the basic
three or four digilt numbers of a series identifying
location of electrical (and mechanical) parts to a
particular printed-circuit assembly or assemblies.
Reference 1s made to the manual pages (replaceable

parts 1list) that contain all parts of a particular
serles. Following Table 6-4 1s a complete electrical
parts list for the Model 171 and Model 1712. Re-
ference Table 6-2 to identify the schematic(s) per-
taining to a particular printed-circuit assembly
number.

TABLE 6-=4.
Circult Designatlon Serles

Series Description Agsembly No. Page No.
100 Digital Output Board PC=-275 43-44
200 Tube Board PC-299 45-46
300 Integrator Board PC-301 47-49
400 Clock Board PC-300 50-51
500 Analog Board PC-303 51-54
600 Switch Board PC-304 54-55
700 Mother Board PC-305 57-59

Front Panel - 60
Rear Panel - 60
800 Function Display Board PC-297 59
900 Mother Board PC-305 57-59
Switch Board PC-304 54-56
Front Panel - 60
1000 Analog Board PC-303 52-53
Switch Board PC-304 56
1100 Switch Board PC-304 54-56
1200 Mother Board PC~305 58
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REPLACEABLE PARTS

Chassis Assembly - Exploded View.

FIGURE 29.
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MODEL 171 REPLACEABLE PARTS

MODEL 1712 DIGITAL QUTPUT "100" SERIES (PC-275)

CAPACTTORS
Circuit Mfr, Mfr, Kelthley Fig.
Desig, Value Rating Type Code Desig. Part No, Rei .
c101 10 [y 20 v ETT 17554 TN2~20-106-20 C179-10M 25
c102 0.01 uF 600 vV CerD 72982 87L=Z500-103M  (22-.01M 28a
DIODES
Circuit Mir. Mfr. Keithley Fig,
Desig, Type Code Desig. Part Ne. Hel.
DlolL German ium 15238 IN87 RF -39 28b
D102 Germanium 15238 ING7 RF-139 28a
D103 Germanium 15238 INS7 RF-139 28b
D104 Germanium 15238 LNG7 RF -39 28b
D105 Cermanium 15238 LN87 RF -39 28a
D106 S5ilicen 01295 ING L4 RF-28 28D
plo7 Germanium 15238 IN87 RF-319 28b
plo8 Germanium 15238 IN87 RF-39 28a
109 Germanium 15238 IN87 RF-39 284a
BL1G Germanium 15238 LNB7 RF -39 28a
D1l German Lum 15238 IN87 RF-39 28a
Dliz Silicon 01295 ING14 RF-28 28a
D1i3 Silicon 01295 IN914 RF-28 28a
Dli4 Germanium 15238 IN87 RF -39 28k
INTEGRATED CIRCUITS
Circuit Mfr, Mfr. Keithley Fig.
Desig. Type Code Desig, Part No. Ret .
QAL101 Dual Flip-Flop, li-pin DLP 01295 SN7474N [{:-31 28b
QAlOZ Hex Inverter DTL,.l&-pin DIP 046713 MC835F Ic #l 28a
QAL103 Positive NOR Gate, l4-pin DIP 012495 SN7402N 1¢-32 JBa
OALO4L (Quad NAND Gate, lé4-pin DIP 04713 MCB58P [C-22 28b
GALOS (juad NAND Gate, l4-pin DIP 04713 MC858P 1C-22 28b
QAlO6 Hex Inverter DTL, l4-pin DIP GLT L3 MC836D Ic 80 28h
QALO7 Pasitive NAND Cates, l4-pin DIP 01295 SEN7420N IC-48 ?8b
QA108 Positive NAND Gates, Llé4-pin DIP 01295 SN7420N 1C-48 28h
QAL09 Quad NAND Gate, l4-pin DIP 04713 MCB5 8P 1C-22 28b
QAallo liex Inverter DTL, l4-pin DIP 04713 MCRIEP 1€-80 28a
QALLL Quad NAND Gate, l4-pin DIP 04713 MCB58P 1C-22 28a
QAL12 Quad NAND Gate, l4-pin DIP 04713 MC858P 1¢-22 28a
QAll13 Guad NAND Gate, l4-pin DIP 04713 MC858F 1C-22 2%a
QALl4 Quad NAND Gate, l4-pin DIP 04713 MCB58P 1¢-22 28a
QAlLlS Quad NAND Gate, l4-pin DIP 04713 MC858?P 1C-22 28a
MISCELLANEOUS

Circuit Mfr. Mfr. Keithley Fig.
Desig, Type Code Desig. Part No. Ref.
J101 Connector, 10-pin 22526 65039-039 C5-2137 Pg. 7
J102 Connector, l0-pin 22526 65039-039 CS-237 Pg. 71
1103 Connector, l0-pin 22526 £5039-039 Cs-237 Pg. 71
J104 Connector, lO0-pin 22526 65039-039 C5-2317 rg. 71
J105 Not used ~- - -° -
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REPLACEABLE PARTS MODEL 171
MODEL 17172 DIGITAL OUTPUT {continued)
MISCELLANEQUS (continued)
Circuit Mfr. Mfr. Keithley Fig.
Desig. Type Cade Desip. Part No, Ref.
J106 Connector, l0-pin 22526 65039-039 €5-237 Pg. 71
Jin7 Connector, 5-pin 22526 65039-040 Cs5-251 Pg. 71
JL08 Receptacle, 50-pin 02660 5740500 C8~221 5
- Connector, 50-pin, Mate of J108 02660 5730500 C8-220 -
- Connector, Mini, Female,
Tnsert in C5-237 & C§5-251 22526 47439 C8-236 --
- Jumper ANSLEY ~WEST L100rS2-D-16 J-4 --
J708 Connector, 1l0-pin 22526 65039-039 Cs-237 Pg. 71
RESISTORS
Cirecuic Mfr, Mtr. Keithley Fig.
Desig. Value Rating Type Code Desig. Part No. Ref,
R1OL 10 k2 0%, 1/4 W Comp 01t21 CB103-10% R76-10k 28b
R102 270 2 10%, /4 W Comp 0lL21 CB271-10% R76-~270 28b
R103 10 il 10%, /4 W Comp 01121 CB103-10% R76-10k 28b
RLO4 1o k2 10%, 1/4 W Comp 01121 CB103-10% R76-10k 28a
R105 220 0 10%, 1/4 W Comp 01121 CB221-10% R76-220 28a
R106 10 j1a9] 10%, /4 W Comp 01121 CB103-10% R76-10k 28b
R107 10 kQ 10%, 1/4 W Comp 01121 CB103-10% R76-10k 28b
R108 10 kil 10%, 1/4 W Comp 01121 CB103-10% R76-10k 28b
R10% 10 kD 10%, 1/4 W Comp 01121 CB103-10% R76-10k 28b
R110 10 k{2 10%, 1/4 W Comp 01121 CB103-10% R76-10k 28b
RI1L1 10 k& 10%, L/4 W Comp 0121 CBlO3-10% R76-10k 28b
RLL2 10 ki 10%, 1/4 W Comp 01121 CB103-10% R76-10k 28hb
R113 10 ki 10%, L/4 W Comp 01121 CB103-10% R76~10k 28b
RilA 1o kil L0%, 1/4 W Comp 01121 CB103-10% R76-10k 28p
RLLS 10 k& 10%, L/4 W Comp 01121 CB103-10% R76-10k 28h
RLLG 10 Kk 10%, 1/4 W Comp 01121 CB103-10% R76-10k 28a
R117 2.2 kO 10%, /4 W Comp 01121 CR222-10% R76-2.2k 28b
R118 10 k@ 10%, 1/4 W Comp 01121 CB103-10% R76-10k 28b
R119 10 kQ 10%, /4 W Comp 01121 CB103-10% R76-10Ck 28a
R120 10 kQ 10%, 1/4 W Comp 011zl CB103-10% R76-1Ck 28a
RI121 10 ko 10%, 1/4 W Comp 01121 CB103-10% R76-10k 28a
R122 16 kQ 10%, 1/4 W Comp 01121 CB103~-10% R76~10k 28a
R123 4.7 k2 10%, 1/4 W Comp 01121 CB&472-10% R76-4.7k 28b
R124 220 0 10%, 1/4 W Comp 01121 CB221-10% R76-220 28b
R125 2.2 k4 10%, /4 W Comp 0l121 CB222-10% R76-2.2k 28a
TRANSISTORS
Circuit Mfr. Mfr, Keithley Fig.
Desig. Type Code Desig, Part No. Ref,
Qloi Silicon, NPN, Case TO-106 07263 2N5134 TG-65 28b
Q102 Silicon, NPN, Case TO-106 07263 2N5134 TG-65 28b
44



MODEL 171 REPLACEABLE PARTS

TUBE BOARD, '"200" SERIES (PC-299)

CAPACITORS
Circuit Mfr. Mfr., Keithley Fig.
Desig. Value Rating Type Code Desig. Part No. Ret.
cz201 0L uF 500 v Cerl 56289 5GAS -510 £22-,01M 27
€202 LOL uF 500 Vv CerD 56289 S5GAS -S10 £22-,01M 27
€203 L0l wF 500 V¥ Cerh 56289 5GAS ~S10 C22-,01M 27
C204 0L P 500 ¥ Cerh 56289 SCAS -510 C22-,01M 27
€205 0L uF 500 v CerD 56289 5GAS -510 C22-,01M 27
C206 L0l ur 500 CerD 56289 5GAS =510 C22-.01M 27
c207 .01 uF 500 ¥ CerDd 56289 SGAS -5 10 C22-.01M 27
C208 .01 ur 500 ¥ CerD 56289 5GAS -510 C22-,01M 27
c209 L0 o 500 W CerD 56289 5GAS -S10 C22-.01M 27
€210 L0l uF 500 V¥ CerD 56289 5CAS-S10 C22-.01M 27
G211 .0l uF 500 W CerD 56289 5GAS~-510 C22-.01M 27
G212 L0l uF 500 V CerD 56289 5GAS-510 C22-.01M 27
€213 01 uF 500 W CerD 56289 5GAS5-S10 €22-.01M 27
c2l4 L0l ur 500 V CerD 56289 5GAS -S1¢ C22-_01IM 27
€215 01 uF 500 V CexrD 56289 SGAS-S10 C22-.01M 27
c2le Ol ur 500 V CerD 56289 5GAS -S10 C22-.01M 27
c217 01 500 V CerD 56289 5GA5-510 C22-.01H 27
c218 L0l uF 500 WV CerD 56289 5GAS =810 C22-.01M 27
c219 L0l uF 500 V CerD 56289 5GA5-510 C22-.01M 27
c220 . 0022pF 500 V CerD 72982 831-725U0-222M C22- ,0022M 27
c221 100  pF 1000 V CerD 71590 DD10L-10% CH4-100P 27
c222 10 uF 20 v ETT 17554 TD2-20-106-20 C179-10M 27
DTODES
Circuit Mfr, Mfr, Keithley Fig.
Desig. Type Code Desig. Part No. Ref.
D261 Germanium 15238 IN87 RF-39 27
n202 Germanium 15238 IN87 RF-39 27
D203 Germanium 15238 IN87 RF-139 27
D204 Germanium 15238 INB7Y RF -39 27
D205 Germanium 15238 1N87 RF-39 27
INTEGRATED CTIRCUITS
Circuit Mfr. Mfr. Keithley Fig.
Desig, Type Code Desig. Part No. Ref.
QA201 Dual Flip-Flop, l4-pin DIP 01295 SN7474N 1C-31 27
QA202 pual Flip-Flop, l4-pin DIP 01295 SN7474N Ic-31 27
QA203 Positive NOR Gates, l4-pin DIP 01295 SN7402N IC-32 27
QA204 Positive NAND Gates, l4-pin DIP 01295 SN7400N 1c-18 27
QA205 Hex Inverters TTL, l4-pin DIP 01295 SN7404N 1C-33 27
QA206 Hex Inverters TTL, lé-pin DIP 01295 SN7404N 1c-33 27
QA207 5-Bit Shift Register, l6~pin DIP 01295 SN7496N IC-39 27
QA208 Decade Counters, l4-pin DIP 01295 SN7490N 1C-37 27
QA209 Bistable Latches, lé-pin DIP 01295 SN7475N 1C-36 27
QAZ210 Decoder/Driver, 16-pin DIP 01295 SN7441AN 1€-35 27
QAZ11 Decade Counters, l4-pin DIP 01295 SN7490N 1¢-37 27
QAZ12 Bistable Latches, lé-pin DIP 01295 SN7475N IC-36 27
QA213 Decoder/Driver, 1l6-pin DIP 01295 SN7441AN {C-35 27
QA214 Decade Counters, l4-pin DID 01295 SN7490N 1C-37 27
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REPLACEABLE PARTS MODEL 171
TUBE BOARD (PC-299) {continued)
INTEGRATED CIRCUTITS (continued)

Circuit Mfr. Mfr. Keithley Fig.
Desig. Type Code Desig. Part No. Ref.
QA215 Bistable Latches, 16-pin DIP 01295 SN7475N IC-36 27
QAZ16 Decoder/Driver, 16-pin DIP 01295 SN7441AN 1C-35 27
QA217 Decade Counters, l4-pin DIP 01295 SN7490N 1C-37 27
QA21l8 Bistable Latches, 16-pin DIP 01295 SN7475N IC-36 27
QA219 Decoder /Driver, 16-pin DIP 01295 SN7441AN 1C-35 27

INDICATORS
Circuit Mfr. Mfr, Keithley Fig.
Desig. Type Code Desig. Part No. Ref.
V201 Readout Tube 94144 CK1916 EV-841 27
V202 Readout Tube 94144 CK1916 EV-841 27
V203 Readout Tube 94144 CK1916 EV-841 27
V204 Readout Tube 94144 CK1916 Ev-841 27
Dsz2o1 Readout Tube, Overrange '1'", Neon 74276 A26l PL-42 27
DS202 Polarity Indicator Lamps Assembly 91802 2330 PL-48 27

RESISTORS
Circuit Mfr, Mfr, Keithley Fig.
Desig. Value Rating Type Code Desig. Part No. Ref.
R201 1 k§ 10%, 1/4 W Comp 01121 CB102-10% R76-~1k 27
R202 22 131) 10%, 1/4 W Comp 01121 CB223-10% R76-22K 27
R203 100 1 39) 10%, 1 W Comp 01121 GB104-10% R2-100% 27
R204 3.3 k{ 10%, 1/4 W Comp 0li21 CB332-10% R76-3.3K 27
R205 3.3 kQ 0%, /4 W Comp 0l121 CB332-10% R76-3.3K 27
R206 470 Q 10%, 1/4 W Comp 01121 CB471-10% R76-470 27.
R207 10 kD 1%, /2 W MEF 07716 CEC-T-0 R94-10k 27
R208 10 ki 1%, 1/2 W MEF 07716 CEC-T-0 R94-10k 27
R209 10 k0 1%, 1/2 W MtF 07716 CEC-T-0 R94-10k 27
R210 10 k0 1%, 1/2 W MLF 07716 CEC-T-0 R94-10k 27
R211 220 Q 10%, 1/4 W Comp 0ilz21 CB221-10% R76-220 27
R212 100 k& 0%, 1/2 W Comp 01121 EBL104-10% R1-100k 27
R213 80,6 kQ 1%, 1/2 W MtF 07716 CEC-T-0O R94-80.6k 27
R214 47 kQ 10%, /4 W Comp 01121 CB473-10% R76-47k 27
R215 7.87 kO 1%, 1/8 W MEF 07716 CEA-T-0 RB88~7.87k 27
R216 1 kQ 10%, 1/4 W Comp 01121 CBLOZ-10% R76-1k 27
R217 220 Q 10%, 1/4 W Comp 01121 CB221-10% R76-220 27

TRANSISTORS
Circuit Mfr. Mfr. Keithley Fig
Desig. Type Code Desgig. Part No, Ref.
Q201 Silicon, NPN, T0O-92 Case 04713 2ZN5551 TG-67 27
Q202 Silicon, NPN, TO-92 Case 04713 2N5551 TG-67 27
Q203 Silicon, NPN, T0-92 Case 04713 2N5551 TG-67 27
Q204 Silicon, NPN, T0-39 Case 04713 MM3003 TG-58 27
Q205 8ilicon, NPN, TO-39 Case 04713 MM3003 TG-58 27
Q206 Silicon, NPN, T0-39 Case 04713 MM3003 TG-58 27
46
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MODEL 171 REPLACEABLLE PARTS

INTEGRATOR BOARD, "300" SERIES (PC-301)

CAPACITORS
Circuit Mfr. Mfr. Keithley Fig.
Desig. Value Rating Type Code Desig. Part No. Ref.
c3ol .05 uF 50 V¥ MPC 14752 625B1A503-J C201-.05M 26
302 L0153 pF 50 v MPC 14752 625B1A153-7J C201-,015M 26
€303 .15 uF 50 WV MPC 14752 625B1A154-] C201-.15M 26
C304 Not used - --- - — - -
G305 Not used -- - -- ——— - -
C306 Not used - -- --
c307 L1500 uF 50 V MPC 14752 625B1A154-] C201-.15M 26
€308 10 uF 20 v ETT 17554 TD2-20-106-20 CL79-10M 26
C309% 10 WF 20V ETT 17554 TD2-20-106-20 C17%-10M 26
C310 15 wP 3 ¥ MPC 14752 625B1al54-J C201-.15M 26
311 Not used -- - -- ———— I e
312 1 my 100 Vv Paly 97419 PYW ~-R Claz-. 1M 26
313 47 pF 1000 v CerD 71590 DD-470 CobL-4Tp 26
C3l4 ,0022 urF 1000 V¥ CerD 56289 1085-D22 Co4-.0022M 26
C315 Not used - -—- -- - — -
€316 33 pF 1000 V CerD 71590 DD-330 C64-33F 26
c317 1.0 WF 50 vV MPC 14752 6§25B1A105-J C201-1M 26
c318 L00 uF 15 v ETT 17554 T8D5-15-107-A C20G5-100M 26
Cc319 Not Used -- - - -—-- -—-= -
C320 100 my 15 v ETT 17554 TSD5«15-107-4 C205-100M 76
c321 5 pF 1000 v CerD 71590 DD-050 CH4-5P 26
c322 100 uF 15 v ETT 17554 TSD5 -15-107-A C205-100M 26
€323 5 pF 1000 V¥ CerD 71590 DD-050 CH4-5P 26
€324 Not used -- --- - -—-- --- -
. C325 10 h 20 v ETT 17554 TD2-20-106-20 CL79-10M 26
€326 100 uF 15 v ETT 17554 TSDS5 -15-107-A C205-100% 26
327 10 uF 20V ETT 17554 TD2-20-106-20 C179-10M 26
€328 L0022 uF 1000 v CerD 56289 1083-D22 C64-.0U022M 26
329 .01 WF 500 Vv CerD 56289 5GAS~S10 c22-.01M 26
€330 .01 uf 500 v CerD 56289 5GAS-810 C22-.01M 2
C331 .01 iy 500 V¥ CerD 56289 5GAS-510 Cc22-.01M 26
DIODES
Circuit Mfr, Mfr. Keithley Fig.
Desig, Type Code Desig. Part No. Ref.
D301 Not used .- - - -
D302 Not used -- -- -- _—
D303 Silicon, Zener, 9 V, 1/2 W 04713 1N938 DZ-6 26
N304 Silicon, Zener, 9 V, 1/2 W 04713 1N938 DZ -6 26
D305 Not used -- -- -- -
D306 Net used - -- -- -
D307 Silicon 01295 1INGLA RF-28 26
D308 Silicon 01295 IN9Ll4 RF-28 26
D309 Not used -- -- -- —
D310 Silicen 01293 INGL4 RF-Z8 26
D311 Silicon 01295 IN914 RF-28 26
D312 Silicom 01295 IN914 RF-28 26
D313 Silicon 01295 IN914 RF-28 26
D3l4 Silicon, Zener, 6.2 Vv, 0.4 W 06751 1N823 DZ-36 26
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REPLACRABLE PARTS

INTEGRATOR BOARD (PC-301) {continued)

INTEGRATED CIRCUITS

MODEL 171

Circuit Mfr, Mfr. Keithley Fig,
Desig. Type Code Desig, Part No. Ref.
QA30L Operationazl Amplifier, T0-99%9 Case, 8-pin 12040 SL12918 1c-2 26
QA302 Operational Amplifier, TO0-99 Case, 8-pin 12040 SL12916 IC-2 26
QAl03 Operational Amplifier, T0-99 Case, 8-pin 12040 S5L12916 IC-2 26
QA304 Voltage Comparater, T0-99 Case, 8-pin 12640 LM311 [c-29 26
QA305 Positive NAND Gates, l4-pin DIP 01295 SN7401 TC-47 26
QA306 Positive NOR Gates, l4-pin DIP 01295 SN7402N 1C-32 26
QA3D7 Hex loverters, l4-pin DIP 01295 SN7 404N 1C-33 26
RESISTORS
Circuit Mfr, MPr. Keithley Fig,
bBesig. Value Rating Type Code Desig. Part Mo, Ref.
R301 L0 L9y} a.6 W Var 94271 502 -0018 RP94-10% 26
R302 1 M 1%, 1/8 W Mel® 91637 MFF-1/8 R88-1M 26
R303 1 Mil 1%, L/8 W MEF 91637 MFF-1/8 R88~ 1M 26
R304 100 aQ 1%, 1/8 W MtF 07716 CEA-T-0 R88-100 26
R30G5 392 kil 1%, 1/8 W MLF 07716 CEA-T-0 R88- 392K 26
K306 15 ki 10%, 1/4 W Comp 0l121 CB-153-10% R76-15k 26
R307 100 ki 10%, 1/4 W Comp 01121 CB-104-10% R76-100k 26
R308 56 k{ 10%, 1/4 W Comp Q1121 CB-563-10% R76-56k 26
R3I09 1400 0 10%, L/4 W Comp Qliz1 CB-101-10% R76-100 26
R3L0 1 kit 10%, 1/4 W Comp 01121 CB-102-10% R76-1k 24
R3L1 820 g 10%, L/4 W Comp 01121 CB-821-10% R76-820 26
R312 15 ko 10%, 1/4 W Comp 01121 Ch~153-10% R76-15k 26
R313 4.7 ki 10%, L/4 W Comp 01121 Ch-472-10% R76-4.7k 26
R3L4 13 kQ L0%, 1/4 W Comp 01121 CB-333-10% R76-33k 26
R3LS 1 ki L0%, L/4 W Comp 01121 CR-102~10% R76-1k 26
R3l6 1 k2 10%, /4 W Comp 01121 CB-102-10% R76-1k 26
R317 18 kn 10%, 1/4 W Comp 01121 (B-183-10% R76-18k 26
R3L8 22 kit 10%, L/4 W Comp 0l121 CHE-223-10% R76-22% 26
R319 1 k{ 10%, 1/4 W Comp 01121 CB-102-10% R76-1k 26
R320 470 ¢! 10%, 1/4 W Comp 01121 CB-471-10% R76-470 26
R3Z1 715 & 1%, 1/2 W MtF 07716 CEC-T-9 R113-715 26
R322 1 ki 0.6 W Var 94271 502 -Q0HS RP94-1k 26
R323 301 @ 1%, L/8 W MtF 07716 CEA-T-0 R88-301 26
R324 (§4] Q L25%, /2 W MLF 07716 CEG-T-Q R127-10 26
R325 33.3 ki L01%, YL/4 W - 17870 1283 R1G4-33.3k 26
R326 100 0 0.6 W Var 94271 502 -00US RP94-1.00 26
R327 2 kQ 0.6 W Var 94271 502 -00HS RPG4-2k 26
R328 9.1 kQ LOLZE, L/4 W - 17870 1283 R194-9.1k 26
R329 9,1 kO LOL%, L/4u - 17870 1283 R194-9.1k 26
R330 2 kQ 0.6 W Var 94271 502 -00H8 RP94-2k 26
R331 100 Q 0.6 W Var 94271 502 ~00Hs RPS4-100 2
R332 33.3 k& 0.1%, /4 W - 17870 1283 R194-33.3k 26
k333 200 & 1%, 1/8 W MtF 07716 CEA-T-0 R88- 200 26
R334 200 Q 1%, 1/8 W MtF 07716 CEA~T-0 RB8- 200 26
R335 1w Q .25%, 1/2 W MtF 07716 CEC-1-0 R127-10 26
R336 1 ki 0.6 W var 94271 502 -00HS RP94-1k 26
R337 0L @ 1%, 1/8 W MEF G7716 CEA-T-0 k88-301 26
R338 715 Q 1%, 1/2 W MtF 07716 CEC-T-9 R113-715 26
R339 18 k) 10%, 1/4 W Comp 01121 CB-183-10% R76-18k 26
R340 22 kf 10%, /4 W Comp 01121 CB-223-10% R76-22k 26
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MODEL 171 REPLACEABLE PARTS

TNTEGRATOR BOARD (PC-301) {(concinued)

RESISTORS (continued)

Circuit Mfr. Mfr. Keithley Fig.
Desig. Value Rating Type Code Desig. Part No. Ref.
R341 1 kO 0%, L/4 W Comp o121 CB-l02-10% R76- Lk 26
R342 392 ko 1%, 1/8 W MEF 07716 CEA-T-0 RBB-392k 26
R343 100 Kk 1%, 1/8 W MLF 07716 CEA-T-C R88 - 100k 26
R344 1 M 1%, 1/8 W MtF 91637 MFF-1/8 R88-1M 26
R345 301 k§ 1%, L/8 W MEF 07716 CEA-T-C R88-301k% 26
R346 301 k& 1%, L/8 W MEF 07716 CEA-T-0 R88-301k 26
R347 47 ) 10%, 1/4 W Comp 01121 CB-470-10% R76-47 26
R348 2.2 k% 10%, 1/4 W Comp 01121 CB-222-10% R76-2.2k 26
R349 4.7 0 10%, 1/4 W Comp 01121 CB-47R-10% R76-4.7 26
R350 4.7 2 10%, 1/4 W Comp o1zl CB-47R-10% R76-4.7 26
R351 1 MO 1%, 1/8 W MtF 91637 MFF-1/8 RE88- 1M 26
R352 4.7 a 10%, 1/4 W Comp 01121 CB-47R-10% R76-4.7 26
R353 1 3" 1%, 1/8 W MtF 07716 CEA-T-0 R88-1k 26
R354 32.4 k@ 1%, /8 W MLF 07716 CEA-T-0 R88-32, &k 26
R355 634 Q 1%, 1/8 u MtF 07716 CEA-T-0 R88-634 26
R356 10 k0 1%, 1/8 W MtF 07716 CEA-T-0 R88-10k 26
R357 20 kQ 1%, 1/8 W MET 07716 CEA-T-0 RB8-20k 26
R358 2.8  kQ 1%, 1/8 W MEF 07716 CEA-T-0 R88-2.8k 26
R359 2.49 k0 1%, 1/8 W MtF 07716 CEA-T-C RBB-2, 49k 26
RI60 2.8 kO 1%, 1/8 W MEF 07716 CEA-T-C R88-2.8k 26
R361 470 ¥ 10%, 1/4 W Comp o112l CB-471-10% R76-470 26
R362 Not Used - - - - - --
1363 1.8 ko 1%, 1/8 W MLF 07716 CEA-T-0 R88-1.8k 26
3364 1 j99) 10%, 1/4 W Comp 01121 CB-l02-10% R76-1k 26
365 4,7 k@ 0%, 1/4 W Comp 01121 CB-47R-10% R76-4. 7k 26
366 80.6 ko 1%, /8 W MLF 07716 CEA-T-0 R88-80.6k 26
367 470 o} 10%, 1/4 W Comp 01121 CB-471-10% R76-470 26
1368 4.7 k0 10%, 1/4 W Comp 0l121 CB-472-10% R76-4, 7k 26
3369 100 ) %, L/8 W MEF 07716 CEA-T-C R&8-100 26
370 232 ki %, 1/8 W MtF 07716 CEA-T-0 R88-232k 26

Jominal value, selected during cal.

TRANSISTORS

Sircuilt Mir, Mfr. Keithley Fig.
Jesig. Type Code Desig. Part No. Ref.
1301 N-Channel JFET, Case R110 32293 ITE4391 TG-76 26
1302 P-Channel FET, Case TO-72 80164 Selected 257404 26
1303 Silicon, PNP, Case TO-106 07263 2N5139 TG-66 26
1304 Silicon, PNP, Case TO-106 07263 2N5139 TG-66 26
1305 N-Channel JFET, Case RL1O 32293 ITE4391 TG-76 26
1306 Silicon, NPN, Case TO-106 07263 2N5134 TG-65 26
307 Silicon, PNP, Case TO-106 07263 285139 TG-66 26
1308 P-Channel FET, Case T0O-72 80164 Selected 257404 26
1309 Silicon, PNP, Case TO-106 07263 2ZN5139 TG-66 26
1310 P-Channel FET, Case TO-72 80164 Selected 257404 26
1311 Not Used --- --- --- -
1312 Silicon, PNP, Case TO-106 07263 2N5139 TG-66 26
1313 Dual N-Channel JFET, Case TO-18 32293 2N3956 TG=T4%* 26
1314

1315 WN-Channel JFET, Case RL1O 32293 1TE4391 TG-76 26
1316 Silicon, PNP, Case TO-106 07263 285139 TG-66 26

drder TG- to replace both Q313 and Q314,
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REPLACHABLE PARTS MODEL 171

CLOCK BOARD, "400" SERIES (PC-300)

CAPACITORS

Circuit Mfr, Mfr, Keithley Fig.
Desig. Value Rating Type Code Desig. Part Ne. Ref.
Cc401 .068 uF 50 v MPC 14752 625B1A683-J  C201~.068M 25
C402 068 yF 50 v MPC 14752 625B1A683-J  C201-.068M 25
C403 L0082 ¥ 50V MPC 14752 625B1A822-J C201-.0082M 25
C404 .01 na 500V CerD 56289 5GAS-S10 c22-,01M 25
C405 .01 uF 500V CerDd 56289 5GAS-510 c22-,01M 25
C406 10 wF 20 ¥ EIT 17554 CCL-020-10610 £80-10M 25
C407 .01 wF S00V CerD 56289 5GAS-S10 c22-,01M 25
c408 .01 wF 500V CerD 56289 5GAS-510 C22«~.0IM 25
C409 .01 uF 500v CerD 56289 5CA5-510 c22-,01M 25
C410 47 uF 50 v CerF 72982 8131-050-

651-474M C237-.47M 25

DTODES
Circuit Mfr, Mfr, Keithley Fig.
Desig. Type Code Desig. _Part No, Ref.
D401 Silicon 07263 1N4607 RF-41 25
D402 Cermanium 15238 1N87 RF-39 25
B403 Germanium 15238 1N87 R¥-39 25
N404 Silicon 01295 1N645 RE-14 25
D405 Silicon 01295 1N914 RF-28 25
D406 Silicon 01295 1NG14 RF-28 25
INTEGRATED CIRCUITS
Circuit Mir, MEr. Keithley Fig,
Desig. Type Code Desig. Part No, __Ref,
0A401 Positive NOR Gates, l4-pin DIP 01295 SN7402N TC~32 25
NALQ2 Positive NOR Cates, l4-pin DIP 01295 SN7402N 1C-32 25
QA403 Decade Counters, l4-pin DIP 01295 SN7490N 1C-37 25
MISCELLANEQUS
Circuit Mfr, Mfr, Keithley Fig,
Desig. Type Code Desig, Part No, Ref,
Y401 Resonator, Crystal, 100 kHz 00815 NE-13E-100KC CR~=2 25
J402 Connector, PC Mount, 22-contact
(double sided)} 09922 PSCADD(22)—

12 C8-205 25
J403 Connector, PC Mount, 22-contact 09922 PSC4SS(22)~

12 C8~-182 25
-— Jumper GETTIG ENGRG, L-2007~2 J-3 25
- Junper GETTIG ENGRG. L-2007-2 I-3 25
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MODEL 171 REPLACEABLE PARTS
CLOCK BOARD (PC-300) {continued)
RESISTORS
Circuit Mfr, Mfr, Keithley Fig
Desig. Value Rating Type Code Desig, Part No, Ref,
R401 402 @ 1%, 1/8 W MtF 75042 CEA-T-0 RB8-402 25
R402 402 @ 1%, 1/8 W MtF 75042 CEA-T-0 RB8-402 25
R403 220 % 10%, 1/4W Comp 01121 CB221-10% R76-220 25
R&404 470 8] 10%, 1/4W Comp 01121 CB471-10% R76~470 25
R405 3.9k 10%, 1/4W Comp 01121 CB392-10% R76-3.9K 25
R406 3. 9K 10%, 1/4w Comp 01121 CB392-10% R76-13,9K 25
R407 1.5KR 10%, 1/4w Comp 01121 CBL52-10% R76-1,5K 25
R408 Not Used —_— - —— —— . -
R409 220 R 10%, 1/4w Comp 01121 €B221-10% R76~220 25
R410 22 K 10%, L/4W Comp 01121 CB223-10% R76-22K 25
R&411 1 KR 1%, 1/8 W MtF 75042 CEA-T-0 R88-1K 25
R412 100 @ 10%, 1/4w Comp 01121 CB101-10% R76-100 25
R&413 1.5K® 10%, 1/4W Comp 0112t CB152-10% R76-1.5K 25
R4 14 330 R 10%, 1/4w Comp 01121 CB331-10% R76-1330 23
R&415 10 K& 10%, 1/4w Comp 01121 CB103-10% R76-10K 25
R4l6 68 @ 10%, 1/4wW Comp 01121 CB680-10% R76-68 25
R417 402K 1%z, 1/8 MCF 75042 CEA-T-0 R88-4,02K 25
R418 10 K 10%, 1/4W Comp 01121 €B103-10% R76-10K 25
TRANSTSTORS
Circuit Mfr, Mfr, Keithley Fig,
Desig. Type Code Desig. Part No, Ref.
Q401 Silicon, NPN, Case T0O-106 07263 2N5134 TG-65 25
Q402 Silicon, Unijunction 03508 2N2646 TG~52 25
G403 S11licen, NPN, Case TO-106 07263 2N5134 TG-65 25
ANALOG BOARD, "'500" & "1000" SERTES (PC-303)
CAPACITORS
Circuit Mfr, Mfr, Keithley Flyg.
Desig. Value Rating Type Code Desig. Part No, _Ref,
€501 L001 pF 250 v MP* 73445 C280AE/P1K C178-,0014 23
c502 470 pF 1000V Cerb 72982 838-000-25R0-
471K Co4—-470F 23
€503 22 F 20 v ETT 17554 TD1-20-226-20 C179~22M 23
C504 22 uF 20V ETT 17554 TD1-20-226-20 C179-22M 23
c505 680 pF 1000V CerD 72982 838-000-Z5R0-
681K C64-680F 23
€506 .1 F 250 V MP* 73445 C280AE/P1O0K C178-,1M 23
C507 4 uF 100 ¢ MMy 14752 230B1B505 C245-4M 23
C508 22 yF 20 Vv ETT 17554 TD1-20-226-20 C179-224 23
C509 22 yuF 20 Vv EIT 17554 TD1-20-226-20 C179-22M 23
€510 1 F 250 v MP* 73445 C2B0AE/P100K C178-.1M 23
€511 .1 WF 250 v Mp* 73445 C280AE/P100K C178-.1M 23
€512 .01 F 500 v CerD 56289 SCAS-510 C22-,01M 23
C513 .01 uF 500 v CerD 56289 5GAS-510 €22-.01M 23
C514 500 pF 500 v DM 14655 CD19FD501F03 C209-500P 23
€515 500 pF 500 V DM 14655 CD19FD501F03 (209-500P 23
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REPLACEABLE PARTS

ANALOG BOARD (PC-303) (continued)

CAPACTTORS (continued)

MODEL 171

Circuit Mfr. Mfr. Keithley Fig.
Desig. Value Rating Type Code Desig, Part No. Ref.
C516 .1 ul 250 v MP* 73445 C280AFE/P100K C178-.1M 23
C517 .01 WF 500 ¥ CerD 56289 5GAS-510 C22-.01M 23
Cc518 .01 uF 500 v CerD 56289 5GAS-S10 C22-,01M 23
€519 33 pF 1000v CerD 724982 §38-000~P3K0-
330K CH4-33F 23
1001 100 pF 1000V CerD 72982 838-000-Z5R0-
101K C64-100P
1002 100 ©pF 1000V CerD 72982 838-000-Z5R0- 23
101K C64-100P
23
*Metallized Polyethylemeterephtalate
DIODES
Circuit Mfr, Mfr, Keithley Fig.
Desig, Type Code Desig. Part No. Ref,
D501 Silicon 01295 1N645 RF-14 23
D502 S§ilicon 01295 IN64S RF-14 23
D503 Silicon, Zener, 6,2V, 0.25W 12954 1N709 nz-21 23
D504 Silicon 01295 IN9 14 RF-28 23
D505 Silicon 01295 IN914 RF-28 23
D506 Silicon 01295 1N914 RF-28 23
D507 Silicon 01295 1N914 RF-28 23
n1001 Silicen, Zener, 9V, (.5W 06751 1N937 DZ-41 23
01002 $ilicon 01295 1N914 RF-28 23
D1003 Silicon 01295 IN914 RF-28 23
INTEGRATED CIRCUITS
Circuit Mfr, Mfr. Keithley Fig.
Desgig. Type Code Desig., Part No, Ref,
QA501 Operational Amplifier, 8-pin Mini-DIP 12040 SL12917 ICc-24 23
QA502 Operational Amplifier, 8-pin Mini-DIP 12040 LM741CN IC-42 23
QA503 Operational Amplifier, 8-pin Mini-DTP 12040 SL12917 IC-24 23
QA504 Operatieonal Amplifier, T0-99 Case, 8-pin 12040 IM310H IC-18 23
QA505 Operational Amplifier, 8-pin Mini-DIP 12040 IM741CHN IC-42 23
QA506 Synchrtonous Up/Down Counters, lé-pin DIP 18324 N74193B IC-44 23
GAS07 Dual Flip-Flop, l4-pin DIP 01295 SN7474N Ic-31 23
QA1001 Operational Amplifier, 8-pin Mini-DTIP 80164 Selected IC-76 23
QA1002 Operational Amplifier, 8-pin Mini-DIP 80164 Selected IC-76 23
RESTSTORS
Circuit Mfr. Mfr. Keithley Fig.
Desig. Value Rating Type Code Desig, Part No, Ref,
R501 100 k& 1%, /8 W MtF 75042 CEA-T-0 R8B~100K 23
R502 768 Q 1%, 1/8 W MLF 75042 CEA-T-0 R88-768 23
R503 768 9] 1%, 1/8 W MtF 75042 CEA-T-0 RBB-768 23
R504 100 k& 1%, 1/8 w MtF 75042 CEA-T-0 R88-100K 23
R505 30.1 kf 1%, 1/8 W MtlF 75042 CEA-T-0 R88-30,1K 23
R506 10 k@ 10%, ©.75W Cermet VAR 73138 89P-10K RPB9-10K 23
R507 108 2 20%, 1/2w Comp 75042 GBTl/Zv—lO8 R37-108 23
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MODEL 171 REPLACEARLE PARTS

ANALOG BOARD (PC-303) {continued)

RESTSTORS (continued)

Circuit Mfr. MEr. Keithley Fig,
Desig. ____Value Rating Type Code Desig. Part No —  Ret,
R508 108 20%, 1/2 W Comp 75042 ar1/2-10% w3108 23
R509 2.2 ky 0%, 1/4 W Comp 01121 CB222-10% R76-2.0K 23
RS10 10 ko 10%, 1/4 W Comp 01121 B103-10% R76-10K L3
R511 10 ki 10%, 1/4 W Comp 01121 CB103-10% R76- 10K R
K512 10 My 10%, 1/4 W Comp 01121 CB106-10% R76- LM i
R513 L0 ki 10%, 1/4 W Comp 01121 CBL03I-10% R76-10K 2
R514 499 ki 1%, 1/8 W MEF 75042 CEA-T-0) REB-499K 23
R515 39. 2k 1%, 1/8 W MeP 75042 CEA~T-0 RBB-19, 2K 21
R516 10 My 10%, 1/2 W Comp 01121 EB106-10% R1-10M R
R517 32, 4kiy 1%, 1/8 W MCF 75042 CEA-T-0 R88-132, 4K R
R518 4,99k 1%, 1/8 W MLk 75042 CEA-T-0 R88-4 . 99K 73
R519 100 ki 0%, 1/4 W Comp 01121 CBlO4-10% R76- 100K 23
R520 20§ 10%, ©,75W Cermet Var 73138 84P-20 RP8Y9-20 a3
R521 Not Used ——— - - — - -
R522 296300 0.1% - 80164 Special TF-21 23
R523 2690 o 0.1% - —_— -— -— --
R524 300 0.1% - — - S --
R525 300 0.1% - -_— — — --
R526 50 kp 10%, 0.75W Cermet Var 73118 89P-50FK RP8I-S0K i3
R527 1 129 10%, 0.75W Cermet Var 73138 B9P-1K RPE9-1K 23
R528 200 kg 1%, 1/8 W McF 75042 CEA-T-0 RBE-200K 23
R529 200 ku 1%, 1/8 W MEF 750472 CEA-T-0 R8E-200K 23
R530 15 ka 1%, 1/8 W Mtk 75042 CEA-T-0 REB-15K 23
R531 20 ko 1%, 1/8 W MEF 75042 CEA=T=0 R88-20K 23
R532 100 ki 10%, 1/4 W Comp 01121 CB104-10% R76-100K 23
R533 100 ko 1%, 1/8 W MEF 75042 CEA-T-0 RRB-100K 23
R534 2.2 ko 10%, 1/4 W Comp 01121 CR222-10% R76-2.2K 23
R535 100 kg 10%, 0.75% Cermet Var 73138 R9P-100K RPBI-100K 23
R536 2.2 ki 0%, 1/4 W Comp 01121 CB222-10% R76-2.2K 23
R537 4,99k0 1%, 1/8 w MtF 75042 CEA-T-0O RB&-4,99K 23
R538 220 ko 0%, 1/4 W Comp 01121 CR224-10% R76-220K 2
R539 30. 1k 1%, 1/8 W MtF 75042 CEA-T=0 R88-130, 1K 23
R540 200 @ 10%, Q.75W Cermet Var 73138 89P-200 RP89--200 23
RI0OL 681 0 1%, 1/8 W MEF 75042 CEA-T-0 R88-681 =3
R1002 7150 i 0.1%, 0.3W MUF 18612 V53-3-7150 R218-7150 23
R1003 2 ki 10%, 0.75W Cermet Var 73138 89P-2K RPBY-2K 23
R1004 100 @ 10%, 0,75W Cermet Var 73138 89P~100 RP8Y-100 23
R1005 3.8 ki 0.01%, 0.3W Fixed 18612 V53-1-3,8K R184-3,8K 23
R1006 7.8 kit 0,01%, 0.3W Fixed 18612 ¥53-1-3,8K K184-13,8K 23
R1007 50 @ 10%, 0,75W Cermet Var 73138 §9P-50 RP89-50 23
RLOOS 75 © 1%, 1/8 W MtF 75042 CEA-T-0 RBB-T5 23
RL009 1 ka 0.1%, 0.3W MLF 18612 ¥53-3-1K R218-1K 23

%Resistor network; order Part No. TF-21 to replace R522, R523, R524, and R525,

TRANSISTORS
Circuit Mfr, Mfr. Keithley Fig.
Desig. Type Code Desig, Part No. Ref .
Q501 Silicon, P-Channel, MOS FET, TO-18 Case 97933 RN-1030 TG-51 23
Q502 S5ilicon, P-Channel, M0S FET, TO-18 Case 97933 RN-1030 TG-51 23
Q503 Silicon, N-Channel, J-FET, T0O-92 Case 80164 Selected 25083A 23
Q504 Silicon, N-Channel, J-FET, TC-92 Case 80164 Selacted 25083A 23
Q505 Silicen, N-Channel, J-FET, T0-92 Case 04713 2N5457 TG-41 23
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REPLACEABLE PARTS

ANALOG BOARD (PC-303) (continued)

TRANSISTORS (continued)

MODEL 171

Circult Mfr, Mfr. Keithley Fig.
Desig. Type Code Nesig. Part No, Ref,
Q506 Silicon, PNP, Amplifier, T0-92 Case 04713 2N5087 TG-61 23
Q507 Silicon, NPN, Amplifier, T0-92 Case 04713 2N5089 TG-62 23
Q508 Silicon, NPN, Amplifier, TO-9Z Case 04713 2N5089 TG-62 23
SWITCH BOARD, ''600', "900", "1000", "1100" SERTES (PC-304)

Circuit Mfr, Mfr, Keithley Fig,
Desig, Value Rating Type Code Desig, Part No, Ref.
c601 Not Used —-—— - - - - -
Ce0z L0033 pF 50V EPoly Packtron MW~-400 €234-,0033M 27
Ce03 5 pF 300V DM 14655 CP10CDO50D03  (231-5F 27
Ch04 2 pF 500 v M 14655 CDLOCDO20D03 C231-2P 27
€605 2 pF 1500V DM 14655 CD19CHO20D03 C242-2P 27
Co06 Mot Used - - - - — -
ce07 150 pF 1000V CerD 71590 bD-151 Ch4=-150P 27
c608 100 pF 500 v DM 14655 CD10FD1OIF03 C209-100P 27
C901 See FRONT PANEL, '"900'" SERTES
€902 See MOTHER BOARD, '"900'" SERTES
€903 47 WF 200 V MPoly 97419 M2W-R Cl43-.047M 27
Cc904 .0033 pF 500 vV Poly 71590 CPR~3300J (138-.00331 27
C9053 0022 uF 300 V CerD 72982 831-Z2500-222M C22-.0022M 27
906 01 uF 5300 v CerD 72982 871-2500-103M C22-.01M 27
c1101 22 plr 20 v ETT 17554 TD1-20-226-20 C179-22M 27
c1102 A7 UF 20 v ETT 17554 TD1-20-474-20 C179-,47M 27
C1103 .22 WF a5 v ETT 17554 ™1-035-224—

20 C179-.22M 27
C1104 390 pF 1000V CerD 71590 nb-391 C64-390P 27
€1105 L0001 wF 1006V CerD 72982 808-000-Z5R0-

102K C64~,001M 27
1106 z uF 100 ¥ MMy 14752 230818205 C250-2M 27
C1107 .1 uF 250 v MP#* 73445 C280AE/P100K C178-.1M 27
C1108 .1 WF 250 v MP# 73445 C280AE/P100K C€178-.1M 27
€1109 001 wF 1000V Cerh 72982 808-000-Z5RC-

102K Co64=~,001M 27
Ccl1110 10 uF 20 v ETT 17554 D2=20-106-20 C179-10M 27
c1111 001 w¥ 1000V CexrD 72982 808-000-25R0—

102K Co4~,001M 27
c1112 10 uF 20V ETT 17554 TD2-20-106-20 CL1l79-10M 27
C1113 22 uF 20 v ETT 17554 TD1-20-226-20 C179~22M 27
Cclil4 L0047 uF 1000V CerD 56289 1085-D47 CH4~—.0047M 27
Cl115 120 pF 1000V CerD 71590 DD-121 C64~120P 27
*Metallized Polyethvlemeterephtalate.
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MODEL 171 REPLACEABLE PARTS
SWITCH BOARD, (PC-304) (continued)
DIODES
Circuit Mfr. Mfr, Keithley Fig,
Desig. Tvpe Code Desig. Part No, Ref.
D601 Silicon 01293 1N914 RF-28 27
D602 Silicon 01295 iIN914 RF-28 27
D901-904 See MOTHER BOARD, "900" SERLES
bnans Silicon 04713 MR1032B RF-40 27
D906 Silicon 04713 MR1032B R¥F-40 27
D907 Silicon 04713 MR1032R RF-40 27
D908 Silicen 04713 MR1032R R¥=40 27
D1101 Silicon 01295 IN914 RF-28 27
D1102 Silicon 01295 1N914 RF-28 21
INTEGRATED CTIRCUITS
Circuit Mir, Mfr, Keithley Fig,
Desig. Type Code Desig, Part No, o Rei,
QA601 Operational Amplifier, 8-pin Mini-DIP 12040 SL12917 TC-24 27
QA1101 Operational Amplifier, TO-100 Case, 8-pin 07263 wA715C 1C=-26 27
MISCELLANEOQUS
Circuit Mir, Mfr, Keithley Fig
Desig. Type Code Desig, Part No. . Ref
5901 Not Used - - - -
5902 Switech, Rotary, RANGE, without components 80164 - SW-347 27
J1101 Connector, 5-pin 22526 65039-040 Cs5-251 27
- Connector, Minl, Female, Insert in CS-251 22526 47439 CS-236 27
RESISTORS
Circult Mfr. Mfr, Keithley Fig
Desig. Value Rating Type Code Desig. Part No, Ref,
R601 Not Used -—= ——- -— -— -— —--
R602 1 k& 0.02%, 0.3W Fixed 18612 V53-1-1K R183-1K 27
R603 10 k& 0.02%, 0.3W Fixed 18612 V53-1-10K R183-10K 27
R604 100k 0,02%, 0.5W Fixed 18612 ¥53-5-100K R182-100K 27
R605 989kn 1%, 2 W MtF 03888 PME~-80-989K  R217-989K 27
R606 25 k& 10%, 0.75 W Cermet Var 73138 89P-25K RP89-25K 27
R&O7 Net Used —-— ——— -— —-— -— -
R60S 500 10%, 0.75 W Cermet Var 73138 89P-500 RP89~5C0 27
R609 5 ke 10%, 0.75 W Cermet Var 73138 89P-5K RP89-5K 27
R610 5 ki 10%, 0.75 W Cermet Var 73138 89P-5K RP89-5K 27
R9O1 See MOTHER BOARD, "900" SERIES
R902 See MOTHER BOARD, "900" SERIES
R903 Not Used -—= - - -—= e -
RS04 Not Used -— - - - -—— -
#*R905 9 M 0.17%, 2 W —-— 80164 Matched R186-9M 27
R906 10 ko 10%, 0.75 W Cermet Var 73138 89P-10K RP89-10K 27
*RO07 895k 0.1%, 1/4 W —— 80164 Matched R186-895K 27
RI08 1 kn 10%, 0.75 W Cermet Var 73138 89P-1K RP89-1K 27
*R909 89,5k 0.1%, 1/4 W -— 80164 Matched R186~89.5K 27
R910 100 & 10%, Q.75 W Cermet Var 73138 89P-100 RP89-100 27
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REPLACEABLE PARTS

SWITCH BOARD (PC-304) (continued)

RESISTCRS {(continued)

MODREL 171

Circuit Mfr. Mfr, Keithley Fig,
Desig, Value Rating Type Code Desig, Part No. Ref,
*RO11 9.95 k& 0.1%, 1/4 W -- 80164 Matched R186-9,95K 27
R912 100 MR 0.5%, 2 W Fixed 00327 M14-100M R189-100M 27
R913 12,1 @ 1%, 1/8 W MtF 916137 MFF-1/8 R88-12.1 27
R914 50 Q 10%, 0.75 W Cermet Var 73138 89P-50 RP89-50 27
R915 L1005 @ 0.1%, 5 W Fixed 01686 R185-.1005 R185-.1005 27
R916 100 Q 1%, 1/8 W MtF 75042 CEA-T-0 R88=100 27
R917 200 Q 10%, 0.75 W Cermet Var 73138 89P-200 RPB9-200 27
RO18 1,005 @ 0.1%2, 5 W Fixed 01686 R185-1.005 R185-1.005 27
R919 10 £ 0.02%Z, 5 W Fixed 01686 R188-10 R188-10 27
R920 100 Q 0.02%, 0.3W Fixed 18612 V53-1-100 R183-100 27
R921 1 kQ 0.02%, 0.3w Filxed 18612 V53-1~1K R183-1K 27
R922 10 k2 0.02%, 0.3W Fixed 18612 V53-1-10K R183-10K 27
R923 100  kp 0.02%, 0.5W Pixed 18612 V53~5-100K R182-100K 27
R1001-1009 See ANALOG BOARD, "1000"™ SERIES
R1010 38 kQ 0.01%, 0.3W Fixed 18612 V53-1-38K R184-38K 27
R1011 3.8  kq 0.01%, 0.3W Fixed 18612 V33-1-3,8K R184-3,8K 27
R1012 2 kQ 0.01%, 0.3W Fixed 18612 V53-1-2K R184~2K 27
R1I013 3.8 k@ 0.0%, 0.3W Fixed 18612 ¥53-1-3,.8K R184~-3,8K 27
R1101 150 k@ 10%, 1/4 w Comp 01121 CB154-10% R76~150K 27
R1102 5 kQ 10%, 0.75 W Cermet Var 73138 89P-5K RP§9~5K 27
R1103 1 Mo 10%, 1/4 W Comp 01121 CB105-10% R76~1M 27
R1104 4.75 ko 1%, 1/8 W MtF 75042 CEA-T-0 R88-4,75K 27
R1105 4.75 k@ 1%, /8 W MtF 75042 CEA-T-0 R88=~4, 75K 27
R1106 6.98 k@ 1%, 1/8 W MtF 75042 CEA-T-0 R88-6,98K 27
R1107 28.7 ko 1%, 1/8 W MtF 75042 CEA-T-0 R88-28.7K 27
R1108 28.7 kq 1%, 1/8 W MtT 75042 CEA-T-0 R88-28, 7K 27
R1109 133 k@ 1%, 1/8 W MtF 75042 CEA-T=0 R88-133K 27
R1110 50 k& 10%, 0.75 W Cefmet Var 73138 89P-50K RP89-50K 27
RI1111 4,02 k@ 1%, 1/8 W MtF 75042 CEA-T-0 R88-4,02K 27
R1112 180 kQ 10%, 1/4 W Comp 01121 CBI84-10% R76~180K 27
R1113 100 k& 10%, 1/4 W Comp 01121 CB104-10% R76=100K 27
R1114 47 kQ 0%, 1/4 W Comp 01121 CB473-10% R76-47K 27
R1115 100 Mo 20%, 1/2 W Comp 75042 GBT1/2-108  R37-108 27
R1116 10 MQ 10%, 1/4 W Comp 01121 CB106-10% R76=-10M 27
R1117 106 M@ 20%, 1/2 W Comp 75042 GBT1/2-108 rR37-108 27
R1118 1 kg 10%, 1/4 W Comp 01121 CB102-10% R76-1K 27
R1119 10 k& 10%, 0,75 W Cermet Var 73138 8§9P-10K RP89-10K 27
R1120 15 k@ 107, /4 W Comp 01121 CB153-10% R76-15K 27
R1121 10 Q 10%, /4 w Comp 01121 CB100-10% R76-10 27
R1122 10 Q 10%, 1/4 W Comp 01121 CB100-10% R76-10 27
R1123 8.06 ki 1%z, 1/8 W MtF 75042 CEA-T-0 R88-8,06K 27
R1124 47 kQ l10%, 2 W Comp 01121 HB473-10% R3~47K 27
*Matched set of resistors; order Part No. BR186, Must replace entire set, if one or more resistors need
replacement. Recalibration required.
TRANSISTORS
Circuit Mfr, Mfr, Keithley Fig,
Desig. Type Code Desig, Part No, Ref,
Q1101 Silicon, N~Channel, J-FET, T0-72 Case 07263 2ZN4220 TG=42 27
Q1102 51licon, N-Channel, J-FET, T0-92 Case 04713 2N5457 TG=41 27
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MODFL 171 REPLACEABLE PARTS
MOTHER BOARD, "700", '000", "1200" SERIES (PC-305)
CAPACITCRS
Clrcuit Mfr. Mfr. Kelthley Fig.
Degig. Value Rating Type Code Desig. Part No. Ref,
c701 2000 pF 15 v EAL 29309 JCN200Q158P C210-20004 22
c702 Not Used - - - -—— —-— -—
C703 200 uF 35 v EAL 37942 MTV200N35PDN C177-200M 22
C704 Not Used - — -— —_— - -
C705 200 yF 35 ¥ EAL 37942 MTV200N3SPDN C1l77-200M 22
C706 15 WwF 300 v EAL 37942 PTCOLSK300P3E C173-13M 22
CI07 100 ¥ 15 ¥ EAL 29309 JCH100158P C210-100M 22
cjo8 10 uF 20 Vv ETT 17554 TD220105620 £179-10M 22
c709 10 uF 20 ¥ ETT 17554 TD22010620 C179-10M 2
¢710 220 pF 1600V CerD 71590 DDh-22% C64-220P 22
c711 220 pF 1000V CerD 71590 DD-221 C64~220P 22
c712 10 uF 20 ¥ ETT 17554 TD22010620 C179-10M 22
Cc713 10 uF 20 ¥ ETT 17554 TD22010620 C179-10M 22
C714 47 pF 1000V CerD 71590 DD-470 CR4-47P 22
715 47 PF 1000V CerD 71590 BD=-470 Ce4-47P 22
c716 47 pF 1000V CerD 71590 DD-470 C64-47P 22
c717 47 pF 1000V CerD 71590 BD~470 C64-47P 22
c718 .047 uF 600 V MPoly 97419 M2W-F C220-.047M 22
719 47 uF 600 V MPoly 97419 M2W-F C220-.47M 22
c901 See FRONT PANEL, "900" SERIES
902 .1 uF 1200v My 97419 M2W-F C244- 1M 22
DIODES
Circuit Mfr. Mfr. Keithley Fig.
Desig., Type Code Degig. Part No. Re f
D701 Silicon 13327 184139 RF~34 22
D702 Silicon 13327 1N4139 RF-34 22
D703 Not Used —-——— —— —-——— -—
D704 S4licon, Full-Wave Bridge 83701 PD-10 RF-136 22
D705 Not Used ——— -— — -
D706 Silicor, Full-Wave Bridge 83701 PD-10 RF-136 22
D707 Siiicon 02735 1N3255 RF-17 22
D708 Germanium 15238 IN87 RF-19 22
D709 Germanium 15238 1N87 RF-139 22
D710 Germanium 15238 1IN87 RF-39 22
D711 Germanium 15238 1N87 RF-39 22
D712 Germanium 15238 1N87 RF-39 22
D713 Germanium 15238 1NB7 RF-139 22
D714 Germanium 15238 1N87 RF-39 22
D715 Germanium 15238 1N87 RF-139 22
D716 Silicon, Zener, 3-3,9V 01295 1N703 DZ-40 22
D717 Silicon, Zener, 3-3.9V 01295 1N703 DZ-40 22
D901 Silicon 04713 MR1032B RF-40 22
Ds02 Silicon 04713 MR1032B RF-40 22
D903 Silicon 04713 MR1032B RF-40 22
D904 Silicon 04713 MR1032B RF-40 22
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REPLACEABLE PARTS

MOTHER BOARD, (PC-305) (centinued)

INTEGRATED CIRCUITS

MODEL 171

Circuit Mfr. Mfr. Keithley Fig.
Desig. Type Cade Desig. Part No. Bef.
QA701 See REAR PANEL, "700" SERIES
QAT02 Voltage Regulator, l4-pin DIP 12040 LM723CN 1c-25 22
QATO3 Voltage Regulator, l4-pin DIP 12040 1M723CH 1c-25 22
QA704 Positive NAND Gates, l&-pin DIP 12040 DM7410N 1C-43 22
MISCELLANEQUS
Circuit Mfr. Mfr., Keithley Fig.
Deglg. Type Code Desgig. Part No. Ref.
F901 Fuse, 3AG, 250 V, 4 A 75915 312-004 FU-39 22
- Fuge, 3AG, 250 V, 4 A, Spare for F901 75915 312-004 FU-39 22
- Jumper GETTIG ENGRG, 1,-2007-2 J-3 22
J501 Connector, PC Mount, l3-contact {double
3ided) 71785 2521530160 £5-259 22
J705 Connector, 5-pin 22526 65039040 €s-251 22
J711 Connector, 5-pin 22526 65039040 Cs-251 22
— Connector, Mini, Female, Insert in CS5251 22526 47439 C5~236 22
Jool Cormector, PC Mount, 18-contact 71785 2521830240 €S5-260 22
J9g2 Connector, PC Mount, l&-contact 71785 2521830240 CS-260 22
J1202 Connector, PC Mount, 22-contact {double
sided) 71785 2522230160 CS8-242 22
J1203 Connector PC Mount, 22-contact (double
sided) 71785 2522230160 C5-242 22
5701 Switch, Slide, AC Line, 117V/234V, DPDT 79727 GG3I50PCDPDT Sw-318 22
5901 Not Used - -— -—= =
5902 See SWITCH BOARD, "'900" SERIES
$5903-907 Switch, Push Button, Front Section 80164 -— SW-345 22
S903-507 Switch, Push Button, Rear (Guarded)
Section 80164 - SW-349 22
RESTISTORS
Circuit Mfr. Mfr. Keithley Fig.
Desig. Value Rating Type Code Degig. Part No. Ref .
R701 82 @ 10%, 1/2 W Comp 01121 EB820-10% R1-82 22
R702 1 MQ 10%, 1/4 W Comp 01121 CB105-10% R76-1M 22
R703 5.6 & 3%, 1/2 W Comp 01121 EB56R-5% R19-5.6 22
R704 634 Q 1z, 1/8 W MtF 75042 CEA-T-0 RB8-634 22
R705 5.6 Q 5%, 1/2 W Comp 01121 EB56R-5% R19-5.6 22
R706 634 @ 1%, 1/8 W MtF 75042 CEA~T-0 RB8-634 22
R707 1.37k@ 1%z, 1/8 W MtF 75042 CEA-T-0 R88-1,37K 22
R708 200 @ 204, 2 W WWVar 71450 INS115200Q RP50-200 22
R709 1.1 kD 1%, 1/8 w WtF 75042 CEA-T-0 R88-1.1K 22
R710 1.37kQ 1%, 1/8 W MtF 75042 CEA-T-0 R88-1.37K 22
R711 200 R 206, 2 W WWVar 71450 INS115200Q RP50~200 22
R712 1.1 k@ 1%, 1/8 W MtF 75042 CEA-T-0 R88-1.1K 22
R713 1.5 k@ 10%, 1/4 W Comp 01121 CB152-10% R76-1.5K 22
R714 220 @ 0%, 1/4 W Comp 01121 CB221-10% R76-220 22
R715 1.5 k@ %, /4 W Conp 01121 CB152-10% R76~1.5K 22
R716 220 @ 0%, 1/4 W Comp 01121 CB221-10% R76-220 22
R717 1.5 kQ 10%, 1/4 W Comp 01121 CB152-10% R76~1.5K 22
R718 220 @ 0%, 1/4 W Comp 01121 CB221-10% R76-220 22
R719 1.5 k@ 10%, 1/4 W Comp 01121 CB152-10% R76-1.5K 22
R720 220 @ 0%, 1/4 W Comp 01121 CB221-10% R76~220 22
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MCDEL 171

MOTHER BOARD, (PC-305) (continued)

RESISTORS (continued)

REPLACEABLE PARTS

Circult Mfr. Mfr. Keithley Fig.
Desig. Value Rating Type Code Desig. Part No. Ref.
R721 47 k@ 1%, 5 W Fixed 48615 SM2812 R200-47K 22
R722 £7 k@ 1%, 5 W Fixed 48615 SM2B812 R200-47K 22
R723 500 @ 10%, 0.75W Caermet Var 73138 89P-500 RP46-300 22
R724 3.3 MR 1%, 1/2 W DCh 91637 DCs-1/2 R12-3.3M 22
R725 20 2 1%, 1/8 W MtF 91637 MFF-1/8 R88-20 22
R726 20 Y] 1%, 1/8 W MtF 91637 MFF-1/8 k88-20 22
R727 20 0 1%, 1/8 W MtF 91637 MFF-1/8 R88-20 22
R728 20 Q 1%, 1/8 W MtF 91637 MFF-1/8 RB8-20 22
R729 0 9 1%, 1/8 W MtF 91637 MFF-1/8 R88-20 22
R730 20 Q@ 1%, 1/8 W MtF 91637 MFF-1/8 R88-20 22
R731 3.3 MO 1%z, 1/2 W DCb 91637 DCS=-1/2 R12-3.3M 22
R901 15 k& 0%, 1/4 W Comp 01121 CB153-10% R76~15K 22
R902 15 k% 10%, 1/4 W Comp 01121 CR153-107% R76-15K 22
TRANSISTORS
Circuit Mfr. Mfr. Keithley Fig.
Desig, Type Code Desig. Part No. Ref.
Q701 Silicon, Power, TO-66 Case 02735 40312 TG-54 22
Q702 Silicon, Power, TO-66 Case 02735 40312 TG-54 22
Q703 Silicon, NPN, TO~-92 Case 04713 2N5551 TG-67 22
Q704 Silicon, NPN, T0-92 Case 04713 2N5551 TG-67 22
Q705 Silicon, NPN, T0-92 Case 04713 2N5551 TG-67 22
Q706 Silicon, NPN, T0-92 Case 04713 2N5551 TG-67 22
FUNCTION DISPLAY BOARD, 800" SERIES (PC-297)
Cirecuit Mfr. Mfr. Keithley Fig
Desig. Type Code Deslg. Part No. Ref
Ds801 Pilot Light, mA Display 05464 7361A525 PL-57 Pg. 82
DS802 Pilot Light, NO RANGE Display 05464 73614525 PL-57 Pg. 82
DS&03 Pi1lot Light, KO RANGE Display 05464 73614525 PL-57 Pg. 82
DS804 Pilot Light, MR Display 05464 73614825 PL-57 Pg. 82
DS80S Pllot Light, kQ Display 05464 73614525 PL-57 Pg. 82
DS806 Pilot Light, AC Display 05464 7361A525 PL-57 Pg. 82
DS8O7 Pilot Light, V Display 05464 7361A825 PL-57 Pg. 82
DS808 Pilot Light, uA Display 05464 7361A825 PL-57 Pg. 82
DS809 Pilot Light, mV Display 05464 73614525 PL-57 Pg, 82
J707 Connector, 1l0-pin 22526 65039-039 €5-237 Pg. 82
- Connector, Mini, Female, Insert in C5237 22526 47439 CS=-236 Pg. 82
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REPLACEABLE PARTS

FRONT PANEL, 700" & "900" SERIES

MODEL 171

Circuit Mfr. Mfr. Keithley Fig.:
Desig, Type Code Desig. Part No. Ref.
€901 Capacitor, 0.01 yF, 500V, CerD 56289 5GAS-S10 C22-.01M Pg. 75
$701 See MOTHER BCARD, "700" SERTES —
5702 Switch, Togpgle, POWER, DPDT ALCO MST-205N SW-271 2
J701 Connector, 5-pin 22526 65039-040 Cs5-251 Pg. 81
- Connector, Minl, Female, Insert in CS251 22526 47439 £5-236 -—
J906 Binding Post, ILnput, Red 58474 DF21-RC BP-11R 2
J9c7 Binding Post, Input, Black 58474 DF21-BC BP-11B 2
Jeos Binding Post, Input, Green 58474 DF21-GC BP-11G 2
- Readout Block, Function Display (less
lights) 80164 -— 24876B ———
-- Window, Readout Block 80164 -— 248864 ——
- Shorting Link, Input 24655 938~L BP-6 2
REAR PANEL, “500" & "700" SERIES
Circuit Mfr. Mfr. Keithley Fig.
Desig. Type Code Desig. Part No. Ref.
QAT701 Integrated Circuit, Voltage Regulator,
T0~3 Case 12040 LM309K I1C-34 Pg. 81
T701 Transformer, Power 80164 —— TR-141 Pg. 81
F701 Fuse, 3AC,125 Veolt, Slo-Blo 1/2-amp (for
105-125 V Operation) 71400 MDL FU-4 Pg. 81
— Fuse, 3AG, 250 Volt, Slo-Blo l/4-amp (for
210-250 V operation) 71400 MDL FU-38 -—
P706 Receptacle 82389 EAC-301 C5-254 Pg.
- Line Cord, 3-pin 80164 - co-7 ——
J501 See MOTHER BOARD, "500" SERIES e
J502 Connector, Analog Cutput 02660 80PC2F Cs=32 3
e Connector, Mate of J502 (not supplied) 02660 soMC2M c5~33 ——
J702 Connector, 5-pin 22526 65039040 €5-251 Pg. 81
J703 Connector, 2-pin 22526 65039-035 C5-266 Pg., B1
J704 Connector, 1l0-pin 22526 65039-039 €5=-237 Pg. 81
J709 Connector, 3-pin 22526 65039034 C5-270 Pg. 81
J710 Connector, 2-pin 22526 65039-035 C58-266 Pg. 77
- Connector, Mini, Female, Insert in CS25%,
C8-266, CS-237, C8-270 22526 47439 C5-236 —-—
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MCDEL 171 REPLACEARLLE PARTS

6-7. MECRANICAL PARTS LIST. Table 6-5 13 a list of parts. It is recommended that these parts be ob-
replaceable mechanical parts for the Model 171 that tained from Keithley Instruments,
are not listed elsewhere and include miscellaneous

TABLE 6-5.
Mechanical Parts List
Quanticy Keithley )
Descripticn Required Part No. ]
Cap, Plastic for POWER Switch §702 1 CAP-21
Cap, for Integrated Circuit QA70Ll (REAR PANEL} 1 CAP~20
Cable Clamp, for Readout-Block wiring harness 1 =27
Knob Asgembly, for RANGE Switch 5902 1 251514

For RANCE Switch $5-902 front shaft extension:

Shaft, Switch, Extension 1 251414
Coupling L Cy-11
Bushing, Front Panel 1 BU-2
3/8" Lock Washer 1 -
3/8" Hex Nut 1 -
Washer, Spring 1 WA-9
Bushing 1 128694
Plate, BCD Output Cover 1 24530A |
Fuse Holder, for REAR PANEL Fuse F701 1 FH-11 i
Fuse Holder, for MOTHER BOARD (Fuse F-901) 2 Fh-12 :
Push Buttons, Plastic, for $903 - 5907 Front Section b PB-3
Push Buttons, for 5903 - S907 Rear Section (Guarded) 5 248834
Socket, for V201, v202, V203, V204 Digital Display Tube 4 S0-63
Socket, for QA210, QA213, QAZ16, QA219 Integrated Circuit &4 S0-b5
Socket, for QA201 Integrated Clrcuit 1 Su-67
Socket, for QAB0Ll Integrated Clrcuit 1 50-72
Socket, for QA702, QA703, QA704 Integrated Circuits 3 Su-70
Heat Sink, for (204 Transistor 1 HS-10
Heat Sink, for Q501/Q502 Transistors 1 Hs-8
Lamp Bracket, for Overrange '1" Neon 2 242028
Tube Clip, for Cverrange '1" Neon 2 TC-26
Support Bracket Assembly, for RANGE Switch S902 and SWITCH BOARD PC-304 2 25707A
Card Guide, Support for ANALOG BOARD PC-303 2 {5-261
Shield Assembly, for PC-299/PC-300/pPC-301 1 248858
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KEITHLEY PART NO. TG-74 KEITHLEY PART NO. TG~ 76
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REPLACEABLE PARTS MODEL 171

KEITHLEY PART NO. IC-22

KEITHLEY PART NO. 1C-2,24
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KEITHLEY PART NO. IC-31
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KEITHLEY PART NO. IC-32
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REPLACEABLE PARTS MODEL 171

KEITHLEY PART NO. IC-36 KEITHLEY PART NO. IC-37

|} JEDEC TO-116 |} JEDEC TO-116

Tl 13T 4T 5T Tl [ZT 18] SARFARKIREAREIRTARFA

KEITHLEY PART NO. IC-38 KEITHLEY PART NO. IC-39

18] %, P4 [13] 12 17] ol [9!

) JEDEC TO-116 ) JEDEC TO-116
T2 BT 18 17) (1120 (31 4] [S]16] (71 (8

rAGS
T ahe

66 773




MODEL 171 REPLACEABLE PARTS

KEITHLEY PART NO. IC-43 KEITHLEY PART NO. I1C-47

A NAMA MK

| ) JEDEC TO-116 ) JEDEC TO-116

O TRITY [T (R8T

tPER| [*tEY

B IR,

KEITHLEY PART NO. I1C-48

| ) JEDEC TO-116

1o
[Tk

773 67




REPLACEABLE PARTS

6=8.
Reference:

CODE—TO—NAME LIST

CODE TO NAME List of Suggested Manufacturers.
Federal Supply Code for Manufacturers, Cataloging

MODEL 171

Handbook H4-2.

00656

00686

01121

01295

01686

02101

02660

02734

02735

02777

02585

03508

04009

04713

05079

05397

06751

06980

Aerovox Corp.

New Bedford, Mass. 02745
Film Capacitors, Inc.
Passaic, N.J. 07055
Allen-Bradley Corp.
Milwaukee, Wisc, 53204
Texas Instruments, Inc.
Semiconductor Div.
Dallas, Texas 75231

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

Varo Inc.
Electrokinetics Div.
Santa Barbara, Calif. 93103

Amphenol Corp,

Broadview, Ill. 60153

RCA

Defense Electronic Products
Moorestown, N.J. 08540
RCA

Solid State Div.
Somerville, N,J, Q0B876

Hopkins Engineering Co.

San Fernando, Calif., 91342
Tepro Electric Corp.
Rochester, N,Y. 14606

General Electric Co.
Semiconductor Products

Syracuse, N.Y, 13201
Arrowhart, Inc.
Hartford, Conn. 06106
Motorola Semlcon. Prod.
Phoenix, Ariz. 85008

Tansistor Electronics
Bennington, Vt. 05201

Union Carbide Corp.
Materials Systems Div.

Cleveland, Ohio 44101
Components, Inc,

Semcor Division

Phoenix, Ariz. 85019

Varlan Eimac Division
San Carlos, Calif, 94070

07137

07263

07716

08811

09052

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.
Burlington, Iowa

of TRW Inc.
52601

GL Electromnics Div.
GL Industries, Inc.
Westville, N,J, 08093

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

Burgess Battery Co.
Div. of Clevite Corp.
Freeport, Ill.

Burndy Corp.

Norwalk, Conn. 06852

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

IRC Div. of TRW Inc.
Boone, N,C, 28607

Duncan Llectronics, Inc.
Costa Mesa, Calif. 92626

Electro Scientific Ind.
Portland, Or. 97229

National Semiconductor Corp.
Danbury, Conn, 06810

Transitron Electromic Corp.
Fast Boston, Mass.

Clarostat Mfg. Co., Inc.
Dover, N.H, 03820

Dickson Electronics Corp.

Scottsdale, Ariz. 85252
Potter Co.
Wesson, Miss. 39191

Solitron Devices, Inc.

Tappan, N.Y. 16983
Midwee Corp.
Oshkosh, Nebr. 69154

CornellDubilier Elec.
Newark, N.J. 07105

Div.

56289

14752

15238

17870

16170

17554

17896

18324

22526

23020

24655

27682

28520

29309

32293

35529

37942

44655

53021

Sprague Electric Co.
Visalia, Calif. 93278

Electro Cube Tnc.
San Gabriel, Calif. 91776
ITT Semiconductors

Div. of ITT Corp.
Lawrence, Mass. 01lBAl
Daven Div.

McGraw Edison Co.
Livingston, N,J,

Teledyne Systems Co.
Communications Div.
Los Angeles, Calif., 90066
Components, Inc.
Biddeford, Ma. 04005
Siliconix Inc.

Santa Clara, Calif. 95054

Signetics Corp.
Sunnyvale, Calif. 94086
Berg Electrenics, Inc.

New Cumberland, Pa. 17070

General Reed Division
Clark, N,J. 07066

General Radio Co.

West Concord, Mass. 01781

Hathaway Instruments, Inc.

Denver, Colorado 80222
Heyman Mfg. Co.
Keniltworth, N,J. 07033

Richey Electronies Inc.

Nashville, Tenn. 37213
Intersil, Inc.
Cupertinoe, Calif. 95014

Leeds and Northrup
Philadelphia, Pa. 19144
Mallory, P. R. and Co,.

Indianapolis, Ind. 46206

Ohmite Mfg. Co.
Skokie, TIl1, 60076
Sangamo Electric Co.

Springfield, TiL. 62705

68
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MODEL 171

CODE TO NAME List (Continued).

REPLACEABLE PARTS

54294

56289

58474

61637

63060

02288

70903

71002

71279

71400

71450

71468

71590

71785

72259

72619

72653

72699

72982

73138

73445

Shalleross Mfg. Co.
Selma, N.C. 27576

Sprague Electric Co.
North Adams, Masa., Ol247

Superior Electric Co.
Bristol, Conn. 06010

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

Victoreen Instrument Co.
Cleveland, Ohio 44104

Allied Control Ce., Inc.
Plantsville, Conn. 06479

Belden Mfg. Co.
Chicago, TL1, 60644
Birnbach Co,, Inc,

New York, N.Y, 10014

Cambridge Thermionic Corp.
Cambridge, Mass. 02138

Bussmann Mfg.
Div. of McGraw-Edison Co.

St. Louis, Mo. 63017
CTS Corp.
Elkhart, Ind. 46514

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

Centralab
Div, of Globe-Union, Inc.

Milwaukee, Wisc. 53201
Cinch Mfg. Co.

Howard B, Jones Div,
Chicago, Ill. 60624
Nytronics, Inc.

Pelham Maner, 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, Pa. 16512

Beckman Tnstruments, Inc.
Helipot Division
Fullerton, Calif. 92634
Amperex Electronic Div.,
North American Philips Co.
Hicksville, N.,Y.

73690

74276

74970

75042

75915

76055

76493

76545

717764

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, (7753

Johnson, E.F., Co.
Waseca, Minn. 56093

IRC Div. of TRW Inc.

Philadelphia, Pa. 19108
Littelfuse, Inc,
Des Plaines, Il1. 60016

Mallory Contrels Div.,
Mallory P. R. & Co., Inc.
Frankfort, Ind,

Miller, J, W. Co.

Compton, Calif, 90024

Mueller Electric Co.
Cleveland, Ohio 44ll4

Resistance Products Co.
Harrisburgh, Pa., 17104

Continental-Wirt
Electronics Corp.
Philadelphia, Pa, 19144

Keithley Instruments, Inc.

Cleveland, Chio 44139
Bourns, Inc.

Riverside, Calif. 92507
Grayhill, Inc,

La Grange, Ill. 60525

International Rectifier
Los Angeles, Calif. 9006%

Switchecraft,
Chicago, Ill.

Inc.
60630

General Instrument Corp.
Capacitor Diviaion

Darlington, §.C. 29532
Smith, Herman H., Inc.
Brooklyn, N.Y. 11207

Burroughs Corp.
Electronic Components Div,
Plainfield, N,J, 07061

Flectronic Devices, Inc.
Brooklyn, New York

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

TRW Capacitor Div,
Ogallala, Nebr.

Sarkes Tarzian, Inc.
Bloomington, Ind.

86684

87216

90201

90303

91637

91662

91737

91802

91929

93332

93656

94144

94154

94310

24696

95263

95348

95712

97419

97933

99120

RCA
Electronic Components
Harrison, N.J. 07029

Philco Ford Corp.
Lansdale Div,
Lansdale, Pa. 19446

Mallory Capacitor

Indianapolis, Ind. 46206
Mallory Battery Co.
Tarrytown, N.Y. 10591
Dale Flectronics, Inc.
Columbus, Nebr. 68601
Elco Corp.

Willow Grove, Pa. 19090
ITT Gremar, Inc,

Woburn, Mass, 01801

Industrial Devices Inc,

Edgewater, N.J. 07020
Honeywell Inc.

Micro Switch Div.
Freeport, 1Itl. 61632

Sylvania Electric Prod.
Semiconductor Prod, Div.
Woburn, Mass, (1801

Electric Cerd Co.
Fairfield, N,J, 07006

Raytheon Co., Industrial
Operation Components Div.
Quincy, Mass.

Tung-Sol Electric, Inc.
Newark, New Jersey

Memecor, Inc,
Components Division

Huntington, Ind. 46750

Magnecraft Electric Co,
Chicago, IlL.

Leecraft Mfg. Co., Inc.

L.I, Cicy, N Y, 11101
Gordos Corp.
Bloomfield, N,J, 07003

Dage Electric Co., Inc.
Franklin, Ind.

Standard Condenser Co.
Chicago, Ill, 60613

Raytheon Co. Components Div.
Semiconductor Operation
Mountain View, Calif.

Plastic Capacitors, Inc.
Chicago, Il1.
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KEITHLEY INSTRUMENTS, INC.
REPATR & CALTBRATION FORM

MODEL NO. DATE R-
“RIAL NO.

SHIP INSTRUMENT & FORM TO: FROM:

SALES SERVICE DEPT. USER'S NAME

KEITHLEY INSTRUMENTS, INC. RETURN ADDRESS

28775 AURORA ROAD

CLEVELAND, OHIO @ 44139 CITY
STATE ZIP
TELEPHONE

1. REASON FOR RETURN. Check appropriate box.

(] Repair and Recalibration
{1 Recalibration only. (If repalrs are required to meet specifications, an additional
repair charge will be added to recalibration cost,)

2. CALIBRATION REPCRT. Specify report desired. (See reverse side of form for details.)
{1 Calibration Report (Certified Traceable to N.B.S.)
[ Calibration Report (Production Calibration Equipment at the factory)
] 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 °F Temperature variation + °F
Humidity (high, medium, low)
Other (please specify, such as line transients, etc.)
5. EQUIPMENT USED.
Signal source Source impedance
Readout device {Recorder, oscllloscope, etc.)
Cables used Length
6. ADDITIONAL INFORMATION. Please indicate any other pertinent information which may help

the Keithley Repalr and Calibration Department. (If repairs or modifications have been
made to Instrument by other than Keithley personnel, please specify below.)

REV 0172




CALTBRATIONS 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 foliow-
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-456624.

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.

1. Report of Calibration Certified Traceable to the National Bureau of Standards,
This is & completely documented report, including all basic errors or deviations from nominal
settings on appropriate ranges, terminals, dials, etc. Work is performed using the primery
standards of the company with secondary transfers kept te a minimum. The NBS test numbers for
the latest recalibration of the primary standards are furnished.

By definition, the above is performed in our Standards Laboratory so that vandom operatar
induced error is minimized and maximum protectlon to the equipment used is maintained,

This type of calibration is not recommended for instruments with a bhasic inaccuracy of 1% or
greater. The precision involved in this report makes it uneconomical for such instruments.
The Calibration Report listed below {(No. 2) would be better suited in this case.

The Report of Calibration Certified Traceable to the Nationa! Bureau of Standards is available
on the following fostruments at the prices listed:

Model 140 . . . . . . . . . . .$275 Model 5155-308 . . . . . . . . .§ 50
Model 260 . . . . . . . . . . .5225 Model 5155-:0% . . . . . . . . .§ 50
Model 261 , . . . . . . . . . .5375 Model 5155-1010. . . . . | ¢ 50
Model 662 . . . . . . . . . .5275 Model 5155-w0 L, . . . . . . .5 60
Model 5155 (Complete Set} . . .5295 Model 5155-1012. . . ., ., .5 60

Medel 5155-1013. . . . . . . . .% 80

2. Calibration Report.
This report shows only the cardipal range, termiral, dial, etc. errors as determined by

production calibration equipment aud perscnnel, The production equipment is mzintained
traceable by transfer techniques against the primary standards maintained by the company.
We attest to this fact and list basic deviations from nominal but the conditions of cali-
bration are not as precisely controlled as the previous report nor are NBS test numbers
supplied.

This report is available for any instrument in our line. The following price has been
established for this report:

Model 261 . . . ., . . . . . . .5 60
Prices for other units can be estimated upon request.

3. Certificate of Compliance.
This is merely a restatement of the basic guarantee that the instrument was calibrated on
equipment that is maintained by our standards personnel against primary standards. Na
report is ilasued,

This Certificate of Compliance is available at no charge for any Ilnstrument with the excep-
tion of the Model 261.

A newly purchased Model 261 or one returned for repair or recalibration is automatically
gupplied with a Calibration Report (&s described Iin (2) above). The nature of this instru-
ment makes it necessary to complete this report to ascertain specified accuracy. This
Calibration Report is forwarded to the cuatomer with the fnstrument. The $60 charge is
incorporated as part of the normal calibration charge of the Model 261,

4. Recalibration.
This 1s a recalibration of the instrument according te our factory calibration procedures.

Model 260 . . . . ., . . . . .5 90 (No report supplied. A Certificate of Com-
pliance can be had at no charge if requested).

Modet 261 . . . . . . . . . . .$ 60 (Calibration Report as described in (2) above
is supplied. See (3) for explanation).

Al: other instruments are on & time and material basis for the particular unit
involved.

All prices subject to change without prior notification.
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