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SPECIFICATIONS

MODEL 6008

SPECIFICATIONS

AS A VOLTMETER:

RANGE: .01 voit full scale to 10 volts in seven 1x and 3x
ranges.

ACCURACY: 2% of full scale on ail ranges exclusive of
naise and drift.

ZERO DRIFT: Lass than 2 millivolts per 24 hours, iess than
200 microvoits per °C, after 30-minute warm-up.

INPUT IMPEDANCE: Greater than 10'% chms shunted by

20 picofarads. Input resistance may also be selected in
detade steps from 10 to 1077 ahms,

AS AN AMMETER:

RANGE: 10°72 ampere full scale to 0.3 ampere in twenty-six
1x and 3x ranges.

ACCURACY: 3% of full scale on 0.3 to 10719 ampere
ranges using the smallest available multiplier setting: 15%
of full scale on 3 x 1017 10 107'3 ampare ranges.

METER NOISE: Less than 110-14 ampere.

OFFSET CURRENT; Looz than 2 v 10-14 ampeare

AS AN OHMMETER:

ARANGE: 100D ohrns full scale 1o 1013 ohms in twenty-one
linear 1x and 3x ranges,

ACCURACY: t4% of full scale on 1000 to 108 ohm ranges
uging the largest avaiiable multiplier setting: 8% of full
scale on 3 x 108 1o 1013 ohm ranges.

AS A COULOMBMETER:

RANGE: 10-12 coulomb full scale to 108 caulomb in thir-
teen Ix and Ix ranges,

ACCURACY: 5% of full scale on all ranges. Drift due to
offset current does not exceed 2 x 1014 coulomb per
second.

AS AN AMPLIFIER:

INPUT SMPEDSANAT, 2, iwial ihan 10" ohms chunsed oy
20 picofarads. Input resistance may also be selecteq in
deacade steps from 10 to 10171 ohms,

QUTPUTS: Unity-gain output and either voltage or current
recorder output,

VOLTAGE RECORDER QUTPUT: I1 volt for full-scale in-
put. Internal resistance is 810 ohms. Output polarity is
oppaosite input poiarity.

Gain: 0.1, 0.33, etc.. to 100.

Frequency Response {within 3dbj: de 1o 20 kHz aL 2 gain
of 1 and decreasing 10 1 kMz at maximum gain,

Full outpul respanse hmted 1o ! kHz.

Noise: Less 1han 10 millivoits rms referred 10 outpul.

CURRENT RECORDER OUTPUT: X1 miiliampere for full
scale input, variable 6% with 1400-chm recorders.

UNITY-GAIN OUTPUT: At dc, output 1s equal to input
within 25 ppm, exciusive of noise and drift. Up to 0.1
milliampere may be drawn. Qutput polarity is the same as
input polarity.

GENERAL:

POLARITY: Meter Switch selects left-zero (positive or nega-
tival or centar-zero scales. Qutput polarity is not reversed,

CONNECTORS: Input: Tefton-insulated UHF Type. Qut-
puts: Barrier Strip.

BATTERY CHECK: Condition of all batteries may be check-
ed with front panel controls.

BATTERIES: Four 2NG {or 246, V53059, NEDA 1802); cne
RM-1W, 700-hour battery life

DIMENSIONS, WEIGHT: 10-1/4" high x 6-1/2" wide x
6-1/2"' deep; net weight, 7-1/4 pounds.

ACCESSOQRIES SUPPLIED: Mating input connector,

EIR
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MODEL 600B ELECTROMETER

SECTION 1.

L-1. GENERAL.

a. The Keithley Model 600B Electrometer is an ec-
onomical, completely solid-state battery operated in-
strument which measures a wide range of dc voltage,
current, resistance and charge. The Electrometer's
input resistance of greater than 10 ohms is the re-
sult of extensive instrument development with high
input impedance transistors, The Model 6008 has all
the capabilities of conventional VIVMs, bub it can
also make manvy more measurements without ecircuit
loading.

b. The Electrometer has seven voltage ranges from
0.0l volt full scale to 10 volts, twenty-six current
ranges rL[rom 1g-13 ampere rull scale to 0.3 ampere,
twenty-one linear resistance ranges from L00O ohms
full scale co 10 ohms, and thirteen charge ranges
from L0-14 couiomo full scale to l0~C coulomb.

¢, The Model 3008 emplovs matched insulated-gate
field-effect transistors -ollowed bv a differential

cransistor amplifier and 2 complimentarv output stdge.

A large amount or negative reedback (s used for sta-
bility and accuracv.

L-2, TEATURES.

a. aAn important reature of the Modei 600B is its
excelilent zero scaoility which permits zccurate meas-
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urements with a minimum of adjustment. Zero drift with
time Is less than 2 mV per day. Zero offset due to
temperature change is less than 200 microvelts per C,
after a 30-minute warm-up. This offset, however, can
easily be compensated for with the front-panel zero
controls,

b. Fast warm up is an inherent characteristic of
this Electrometer. It can be used well within 30
minutes of a cold start on the most sensitive range
and almost immediately on less sensitive ranges.

¢, lLow offset current — less than 2 x 10-1% amp-
ere - minimizes zero offset with high source resis-
tances and permits maximum rescolution when measuring
current and charge.

d, The 700-hour life or the batteries enables us-
age in long-term experiments without interruptions
{or replacement. Batrtery life is maintained even wnen
the l-milliampere recorder output is used. For rur-
ther convenience. patterv condition i{s readily check-
ed on the panel meter.

e, Excellent overload protection withour degrada-
tion of performance is obtained by use of a unique
input circuit. The Model 600B Electromecer will
withstand overloads up to 500 voits on mostc runges
without damage and has good recoverv.
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FIGURE 1. Front Panel Controls.
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GENERAL DESCRIPTION

MODEL 6008
TABLE 1-1.
Front Panel Controls
Control Functional Description Paragraph
RANGE Switch Sets the paramet~r to be measured: 2-2
(s101) VOLTS, AMPERES, ™MS or COULOMBS.
MULTIPLIER Switch Sets the full-scale meter sensitivity. 2-2
(s105) When used with AMPERES, OHMS or COULOMES
the setting should be muitiplied by the
RANGE setting.
METER Switch Controls power to Lnstrument. Also selects 2-2
(s8106) the meter polarity and center acale,
ZERO Control Meter zero adjustment. 2-2
FINE {R133)
ZERC CHECK Switceh Zero check when depressed. 2-2
(8102)
FEEDBACK Switch Sets amplifier connections for NORMAL or FAST, 2-2
(5103)
INPUT (J102) Input receptacle, UHF type. 2=-2
TABLE 1-2.
Rear Panel Controls and Terminals
Control Functicnal Degeription Paragraph
ZERQ Contrel Meter zero adjustment. 2-2
COARSE (5104}
1V-1MA CAL Contrel Adjustment for recorder output. =7

(RL79}

Barrier Strip Connection (J104)

Xl

OHMS GUARD
A

B

GND

Unity gain output,
Output low connectilom.

Connect link to OHMS GUARD when using 1V output.

Output high connection.
Chassis ground {iaput low).

.0872R



MODEL 600B ELECTROMETER

SECTION 2.

2-1., INPUT CONNECTIONS. The Model 600B INPUT Recep-
tacle is a Teflon-insulated UHF connector. A shield
cap is provided. The ground post, below the Recep-
tacle, is connected to chassis ground.

a. The accessories described in Section 5 are de-
signed to increase the accuracy and convenience of
input connections. Use them to gain the maximum cap-
ability of the Model 600B.

b. When working with a high imnedanca canrra rare-
fully shield the inpuc connection and the source
since any variation in the eolostrzsraric field uear
the input will cause derinite meter disturbances.

¢, Use high resistance, low-loss materials — such
as Tetlon (recommended}. polvethvlene or polvstvrene
— for insulation. TInsulation leakage resistance of
test fixtures and leads shouid be several orders of
magnitude higher than the internal resistance of the
source. Yxcessive leakage reduces the accuracy ot
reading irom nigh impedance sources. Coaxial cables
used should be a low noise tvpe which emplov a graph-
ite or other conductive coating between the dielectric
and the surrounding shield braid. Amphenol-Borg Elec-
tronics Corp., Microdot, iuz., auu Giwpeva wire alnd
Cable Co. make satisfactory tvpes,

NOTE

Clean, drv connecticns and cables are very im-
portant to maintain the value of all insulation
materials. Even the best insuiation will be come-
promised bv dust, dirt. solaer flux, tilms of
ail or water vapor. & good cleaning agent is
methy!l alcohol, which disolves most commen dirt
without chemically attacking the insulation.

Alzr drv the cables or connections atter washing
with alcohol or use dry nitrogen {f available.
Or, if available, Freon is an excellent cleaning
agent.

d. When working with a high impedance source any
change in shunt capacitance of the input circuie will
cause dlsturbances in the reading., Make the measuring
setup as rigid as possible, and tie down connecting
cables to prevent their wmovomeni. A CShiviuuwus vibra-
tion may appear ar the output as a sinusoidal signal,
and other precautions may be necessary to 1lsolate the.
instrument and connecting cable from the vibration.

e, For low impedance measurements — below 108
obms or above 10-f ampere — unshielded leads may be
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used and a binding post adapter may be used. However,

keep the leads short.

f. When the Model 600B is used on the most sensi-
tive current range with the FEEDBACK Switch at FAST,
scme insulators — such as Teflon — may produce ran-
dom signals which show up as erratic meter deflections.
Insulation used in the Model 6008 is carefully selec-
ted to minimize these spurious signals,

g. If a well shielded chamber and a well made high
impedance transfer switch is available it is advantage-
ous to connect the Model 600B to the c¢ircuit onlv when

a reading is being made.

In some cases, the offset

current can charge the external test circuitry. One
ezample ¢f this occurs when measuring a capacitor’s
leakage resistance by observing the decav of the ter-
minal voltage. I[f the leakage current is less than

the offset current (less than

2% 107 ampere). there

may be no decayv of the terminal voltage when the Elec-
trometer is left connected across the capacitor's ter-

minals.

Keep the shield cap on the INPUT Receptacle
when the Electrometer is not in use.

2-2. PRELIMINARY PRCCEDURES,

a. Check battery condition bv holding the METER
Switch in the BATTERY CHECK position. Turn the Mul-
riplier Switch to 10, 3 and l positions and observe
the meter readings., The meter should read one-halfr

At full arale or more

in each Multiplier Switch posi-

tion. Table 4 shows the batteries checked bv each
position. [f the reading for any batcery is below
one-half full scale, replace the indicated batterv.

Multiplier Switch Positions for Checking Conditions

of Batteries.

Multiplier Position

Batterv Checked

10 BALD3 & BALO4
3 BALOLl & BAlO2
1 BAl05
b. Set the controls as follows:

ZERO CHECK Button LOCK

Range Swirtch VOLTS

Multiplier Switch 1

FEEDBACK Switech NORMAL

METER Switch POWER OFF.

.¢. Turn the METER Switch to CENTER ZERO. Within
ten seconds, the meter needle should come te the cen=~
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ter zero position. If not, adjust the meter zero
with the front panel ZERQ Control. Normally, there
is no need to use the COARSE ZER(D Switch.

d, After a few moments increase the voltage sensi-
tivity by advancing the Multiplier Switeh to .3, .1,
etc. Continue zeroing with the ZERO Control,

e, After long periods of storage or after an over-
load, the Model 600B may drift excessively, The in-
put transistors are insensitive to mechanical shock;
however. a severe input overlead may cause a zero
offset. This is corrected with the Zero Controls.
Drifting, though, can occur for several hours,

f. Although the cffset current of the Electrom-
ater is much below that found in conventional volt-
meters, it can be observed on the meter, The current
charges the input capacitance. and the Electrometer
appears to drift when the input is open. Use the
ZERO CHECKX Button to discharge the charge build-up,
Depressing the ZERO CHECK Button removes all signal
from the amplifier.

2-3. VOLTAGE MEASUREMENTS.

a. The Model 600%'s high input impedance allows
circuit measurements without causing circuit loading.
For low resistance in-circuit tests, the Input resis-
tance can be lowered {u avield plib-up poobleas.

nore

Make all voltage measurements with the FEED-
BACK Switch onlv in the NORMAL position,

b. High Impedance Measurements {lO0l4 ohms, 20
picorfarads)., Follow the instructions of paragraph
2-2, Set the controls d4s rollows:

ZERO CHECK Button LOCK

Range Switch VOLIS
Multiplier Switch 1o
FEEDBACK Switch NORMAL
METER Switch CENTER ZERO

Connect the unknown source to the INPUT Receptacle
and unlock the ZERQ CHECK Button. Set the METER
Switch te + or -, as nacessary, Increase the sensi-
tivity with the Multiplier Switch. Recheck the zero
setting after increasing the sensitivity.

¢. Low Impedance Measurements. To decrease the
input resistance from INL® nbmg. spr the Ranes Swirch
to one of the AMPERES ranges. The input resistance
is now the reciprocal of the current range. For in-
stance, to obtain an input resistance of 107 ohms —
which is normal for conventional VIVMs — set the

MODEL 600B ELECTROMETER

Range Switch to 107 AMPERES range. Set the full-
scale voltage range with the Multiplier Switch. Op-
erating procedures are the same ds subpavagraph b
above.

d. To measure sources more than 10 volts, use the
Model 61024 10:1 Divider Probe or the 61034 1000:1
Divider Probe, The Model 6102A extends the Model
600B's range to 100 volts; overall accuracy is 4%
and input resistance is 1010 ohms. The Model 61034
extends the Model 600B's range to L0 kilovoltsi over-
all accuracy is ¥6% and input resistance is l0"“ ohms,
Follow the same operating procedures with the divid-
ers as in subparagraph b, The full-scale voltage
range is the divider ratio times the Multiplier Switch
setting.

2-4, CURRENT MEASUREMENTS.
a, The Model 600B can measure currents Cchree ways.

1. 1In the normal method — used on anv range —
the current is determined by measuring the voltage
drop across a resistor shunting the amplifier in-
put. This method is useful when lower noise is more
important than faster response speeds or if some
damping is needed.

2, 1In the fast method — for use only below the
1073 ampere range — cthe shunt resistor is between
the amplifier output and input in the feedback loop.
This circuit largely neutralizes the effect of in-
put capacity and greatly increases the response
speed. Also, the input voitage drop Ls reduced to
less than one miilivolt on any range.

3. For galvanometric current measurements, the
Modei 600B acts as a null indicater between a very
ccecurate current source and the unknown current
source.

b, Rise time varieg primarily with the current
range, the input capacity and the method used. With
the FEEDBACK Switch in the FAST position, the rise
time on the most sensitive range is less than 2.5
seconds and on the 10~% ampere range is less than 3
milliseconds., Given a choice, it is better to place
the Electrometer near to the current source than to
the data reading instrument. Transmitting the inouc
signal through long coaxial cables slightly decreases
the response speed and significantly increases noise
due to the cable capacitance.

¢. Normal Method (0.3 to 10-t3 ampere ranges).

1. Follow the instructions of paragraph 2-2.
Set the controls as follows:

ZERQ CHECKX Button LOCK
Range Switch 10-1 AMPERES
Multiplier Switch 1

NORMAL
CENTER ZERO.

FEEDBACK Switch
METER Switch

Connect the unknown source to the INPUT Receptacle

and unlock the ZERQ CHECK Button. Set the METER
Switch to + or -, as necessatry. Increase the sen-

0472r



MODEL 600B ELECTROMETER OPERATION

g—
——— e e = e————————— e ———
r AAAA B
| N | | i
' ' ' Rin '
- [ | |
| = ! : !
i -T I I meter !
) ! )
| - '
e e e SQURCE L AMMETER ]
R+Rn . n
| = Imeter Yh error In reading due to circuit loading = —100 R.R
FRin¢C R, | =22 Imeter and ' error ¢ O TN
—

FIGURE 4. Error Due to Ammeter Resistance. Current sources may be considered a voitage (E} in series with a
resistance (R). The current with the ammeter short circuited is I = E/R. With the short circuit removed, the
effective input vesistance of the ammecer (Ryn) is in series with the source resistance (R). The current in
the complete circuit (s reduced and Ipgrer = E/(R = Ryp). [If the effective ammeter input resistance is small
compared to R. lggper ~~ [ and the error introduced by circuit loading is negligible.

sensitivity with the sange swicch and the dMuiciplier 2., The full-scale current range is the Range
Switeh. Do not set the Multiplier Switch higher Switch setting times the Multiplier Switch setting.
than 3} for Range Switch sectings LO-3 and above. When selecting the Multiplier 3witch secting, re-
Check zero with the ZERO CHECK Buttom,. member small setcings permic lower current source
resistance. J4nd larger sectings improve instrument
2, The full-scale current range is the Range zero stabilicty.

Switch secting times the Multiplier Switch secting.
Use the smallest Multiolier Switeh setting possible

to obtain the best accuracy, The input resistor 3. With the fast method, the input drop is re-
varies with the Range Switch setting, from 10 ohms duced and the response speed is increased at least
at 10-! AMPERES to iull obms for 10-ll sMPERES, 100 times. However, follow these cautions:
The input voltage drop is the meter reading times
the Multiplier Switch sertine, a} The internal impedance of the unknown cur-
rent should not be less than .l of the value of
NCTL the [eedpack resistor peing used, Otherwise, the
full feedback voltage cannot be developed at the
On the low current canges, balance out the input, and zero instability results. The feedback
orfser current with the Zero Controls or registor value is the reciprcocal of the AMPERES
subtract the value crom the reading, To range of the Range Switeh.
find the amount orf orfset current, cap the
INPUT Receptacle and read the meter, b) The OHMS GUARD Terminal of the Barrier Strip
) ) Connector is no longer connected to case ground.
d. TFast Method (ranges below 10-° ampere). Therefore, do not use a grounded recorder. As an
alternate, use the unity-gain output (paragraph
l. Follow the instructions of paragraph 1-2, 2-8).

Sat the contreois as follows:
¢) Use, with caution, the fast method to meas-

ZERQ CHECK Button LOCK ure capaclitor leakages. A very stable voltage
Range Switch 10-9 AMPERE supplv must be used. Connecting a capacitor to
Multiplier Switch L ' the input changes the circuit to a differentiator,
FEEDBACK Switch FAST resulting in extreme sensitivity to very small
METER Switch CENTER ZERO. voltage transients and an increase in meter noise.
Connect the unknown soutce to the INPUT Receptacle e, Galvancmetric Method.
and unlock the ZERD MUENY Pasr-- Sak pha MOmED
Switch to + or -, as necessary, Inecrease the sen- l. Operate the Model 600QB as a plcpammeter in
sitivity with the Kange Swicen and Lhe huiliplier the rast method. Use an accurate reference current
switch. Do not set the Range Switch to 1077 AMP- source such as the Keithley Model 261 to buck out
ERES or higher. Check zero with the ZERO CHECK the unknown current source, Connect as shown in
Button, Do not short the input because this will Figure 5.

remove the feedback from the circuit.

0968R 5
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2. Set the METER Switch to CENTER ZERO and use
the higher current rangas. Adjust the buckout cur-
rent to indicate null on the Model 600B. Increase
the Electrometer sensitivity as needed. When the
Model 600B is as close to null as possible, the un-
known current is equal to the algebraic sum of the
Model 261 setting and the Model 6008 current read-
ing.

MOQH 6y
CURRENI SOnNRCE

S

FIGURE 3. Measuring Julesui oy tie Galvauomerric
Method, Use an accurate reference current source to
buck out the unknown current source. The Model &CCB,
on its current ranges., serves as a null detecror.

Use a UHF-tee itting at the Model 6008 {input. Con-
nect the Elecc.ometer to the two sources with coax-
tal cable. Select cable carefully for verv low cur-
rents (see paragraph 2-1}.

2-5. RESISTANCE HEASUREMENTS.

a. The Model 500B can measure resistance by two
mecheds.

1. In the constant current method, the Electrom-
eter measures the voltage drop across the unknown
sample as a known, condtant Curvewt Liows iLlitwugil
it. The voltage drop is proportional to the resis-
tance of the sampie. In this method the Model 600B
can be used in one or two different modes: normal
or fast.

a) The normal wode is recommended for use from
1 kilohm to 101l ohms.

b) Above 10Ll ohms the fast method is nrefer-
red. It results in faster response speed and
also nullifies leakage across the Electrometer
input, since the potential across the input ter-
minal is small, ‘

2. In the preceding method, the voltage across
the sample cannot be arbritrarily set. In some
cases, as in measuring capacitor leakage, this re-
sults in excessively long testing time, In the
voltmeter-ammeter method the Model G000 is used as
a picoammeter. The unknown resistance sample is
connected to an external known voltage source and
the current through the sample is measured. Eith-
er the normal or fast method may be used. The re-
sistance is calculated from the readings.

MODEL 600B ELECTROMETER

NOTE

Discharge any capacitor completely before
removing it from the circuit. Depressing
the ZERO CHECK Button shorts the input
through a LO-megohm resistor, providing a
discharge path.

b. Normal constant Current Methed (recommended for

use from I kilohm to i0ll chms).

1. Set the controls as follows:

ZERO CHECK Butten LOCK
Range Switch Loll omms
Multiplier Switch L
FEEDBACK Switch NORMAL
METER Switch -

Unlock the ZERO CHECK Button. Check zera only with
the ZERQO CHECK Button.

NOTE

Do not open circult the Electrometer on the
OHMS ranges; the input will develop up to

10 volts due to its comstant current charac-
teristic. Keep the input shorted or the
ZER0Q CHECK 3utton locked.

2. The full-scale ohms range is the Multiplier
Switch setting times the Ranse Switch setting., fse
the smallest Range Switch se-ting possible to ob-
tain the best accuracv.

3. Before making a final -eading, manipulate the
Maltiplier and Range Switches, so the sample is
tested at a numoer of test potentials., The applied
test voltage is the percentage of full scale that
the meter reads times the- Muitiplier Switch setting.

4. When the test current is applied, the high
terminal of the INPUT Receptacle is positive. The

test current is the reciprocal of the OHMS Range
setting.

NOTE

Shield the input if the resistance sample
exceeds 108 ohms,

c. Fast Constant Current (Guarded) Method (recom-

mended for use from 10!l to 1013 ohms).

1. Follow the instructions of paragraph 2-2.
Set the controls as follows:

ZERD CHECK Button LOCK
Kange Switch 1012 guMs
Multiplier Switch 1
FEEDBACK Switch FAST
METER Switch +

Connect the high impedance side of the resistance
sample to the INPUT Receptacle and the low impedance
side to the OHMS GUARD Terminal. Unlock the ZERO
CHECK Button,



MODEL 6008 ELECTROMETER

2. Read the resistance as in subparagraph b2
above.

d. Voltmeter-ammeter Method (to 1016 ohms ).

l. Turn the ZERQ CHECK Switeh to LOCK. Connect
sample between INPUT Receptacle and power supply.
{See Figure 6. Put a switch in the high voltage
line to ground low impedance end of the sample when
it is disconnected Ffrom the potential,

2, Set the FEEDBACK Switch to NORMAL. Usually
this method is best, since instabilities can arise
for resistance sampies less than 0.1 the value of
the faedback resistor.

3., To make a measurement, start with switch §
as shown in Figure 6 and make sure che ZERO CHECK
Buttorn is set to LOCK. Set switch § to apply a po-
rential across the sample for a known period of
time. Then unlock the ZERQ CHECK Button and take
the reading. Set the Range Switch to L0-l AMPERES

and increase sensitivity until a reading is obtained.

4, To remove che sample, set the ZERO CHECK 3ut-
ton to LOCK and set switech 3 back to ground as
shown in Figure o.

5. IFf the notential applied {s at least 100 times
the fyll-=cale inout droo (Multinlier sSwitch set-
ting), the resisctance is eaual td the uapplied »o-
tencial divided v the current reading. The hignh
voltage sensitivity of the :odel 5008, thererore.
nermits excernal voltages of 0.1 volt or more o
ne used.

o, IFf the oorential aopliea is less than 100
times the input drop. the resistance is equal to
the difference between the aoplied potential and
the input drop, all 7.7 -0 0.7 T

|
6008
pul Ry
— 5‘\...\,\,\_.....
-
FIGURE 6, ‘leasuring Resistance 0v the Voltmeter-

smmeter Methed. .
i{s applied to the unknown resistance sample, Ry. The
vodel 600R measures the current through Ry, from
which the resistance is calculated. Switch 8§ connects
the low end of Ry to ground when no potential is
applied,

mptrAam Al Fwmmr 2 b arnn A
TCECSN S Lo TTLW 2 AW fold 7
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7. If the current is read by the fast method,
the input drop is so slight that it need not be in-
cluded in the calculation. If the capacity shunted
across the sample is large, such as encountered in
capacitor leakage measurements, the faster method
increases response speed and this connection is rec-
ommended. Note, howewver, that power supply transi-
ents will be magnified.

2-6. CHARGE MEASUREMENTS.

a. Follow the instruccions of paragraph 2-2. Set
the controls as follows:

ZERO CHECK Button LOCK
Range Switch 10~/ COULOMBS
Multiplier Switch .0l

FEEDBACK Switch FAST

METER Switch CENTER ZERO.

Unlock the ZERC CHECK Button and then connect the un-
known source to the [NPUT Receptacle, I1If the Elec-
trometer reads otf scale, increase the Multiplier
Switch setting. 1If the sensitivicv is not enouun,
decrease the Multiplier 3witch setting until the read-
ing is on scale, cChanging the Multiplier switch setb-
ting dees not affect the transier of charge rrom the
unknown source to the inscrument, I ingcreaasing sen-
sitivity with the Multiplier Switch does nor oring
the reading on scale, increase sensitivigy with toe
Range switch und reveur the above steps.

b, The full-scale charge range is the Range Switch
setting times the Multinlier Switch secting. inbut
offser contributes a cnarge of ! x ld7*% coulomn per

second maximum.

¢, Use the ZERO CHECK Zutton to discnarge the in-
tegrating capacitoer. Discharge for at least 20 sec-
~ds g the L0-7 coulomb range before making another
measurement, On the 10-8 coulamo range. discharge
for at least two seconds.

2-7. RECORDER QUTPUTS.

a. The Model 600B uses a Barrier strip Connector
on its rear panel for all recorder output connectigns.
The output or the Model 6008 mav ve used to drive ser-
vo webalance recorders, oscilloscope and pen record-
ers. The Model 6008 has two recorder outputs. -!
volt and ! milliampere

b. For recording with the Model 600B, use the
Keithlev Model 370 Recorder for ease. economy, versa-
tility and performance. The Model 370 is a pen re-
corder with L0 chart speeds and 1% linearity. Inter-
face problems often encountered between a measuring
instrument and a recotder are avoided using the Model
TTh v sraagplifier is needed, Yo special wiring
is reguired. When using the Model 370 make sure the
Recorder's sensitivity control is set to maximum
(completely clockwisa).



OPERATION

[+
the OHMS GUARD Terminal and Terminal A.

WARNING

The Model 600B may be used with the FEEDBACK
Switeh in FAST position with other instru-
ments. However, make sure that the OHMS GUARD
terminal (output low) is floating with respect
to chassis ground.

1-Vole Qutput. Place the shorting link between
Connect os-~

cilloscopes and pen recorder amplifiers to the OHMS
GUARD Terminal and Terminal B on the barrier strip

connecktor,

Ad just the 1V - LMA CAL Control for full-

scale recorder deflection to correspond wich full-

scale meter deflection,
nal resistance is 1000 ohms.

Qutput is *1 volt. Inter-

MODEL 600B ELECTROMETER

d, 1-Milliampere Output: Connect l-milliampere
Instruments to the OHMS GUARD Terminal and Terminal
B on the Barrier Strip Connector and remove the short-
ing link. The output is approximately 1 milliampere
for full-scale meter deflection on any range. For
exact output, adjust the meter on the .0l volt range
with the ZERO Control for full-scale deflection. Then
ad just the 1V - 1MA CAL Control until the recorder
reads full scale, Check the recorder and meter zero
and repeat adjustment if necessary.

e. For gervo rebalance recorders, use a divider of

approximately 1000 ohms total as shown in Figure 7.
In this application the shorting link between OHMS

GUARD and terminal "A" should be disconnected. The
value of the divider resistor should be one ohm for
every 1 mV output.

The METER Switch does not reverse the output polarity.
Quetput polarity is opposite iaput polarity,

oo T
) i
l | AN
| |
1000
I Lv=-1da R1774 | ohm
I CAL !
R179 { A © 100 mV
! | OUTPUT
| R178 | R
| ] 100
' L | fL l ohm o
|
MODEL 600B OHMS
L‘ ________ 4 GUARD
FIGURE 7. Divider Circuits Across Madai AOOR Nieknnr

for Driving 30 and 1vU-miliiveolt Recorders.
resistors in the dividers.

Use 5%
The wvalue of resister R

is one ohm for everv lmV of output,

nector is connected to the instrument case.

normal operation,
OHMS GUARD terminal i{s floaring with respect to
chassis ground.
must be capable of floating such as with the Keithliev
Model 370 Recorder.

f. When the FEEDBACK Switch is in the NORMAL posi-
tion, the GUARD terminal of the Barrier Strip Con-
There-
fore, no difficulty will be experienced using oscil-
loscopes and recorders with the Model 6C0B set for
In FAST position, however, the

Therefore the recording instrument
2-8,

UNITY GAIN OUTPUT. The unitv-gain amplifier

can be used as an impedance matching device to mini-
mize circuit loading errors

a., The unity-gain output is equal to the input

within 235 ppm when the load resistance is 100 kilohms
or greater,
ohm source, for example, and a 0.01%

By placing the Modei 600B between a L0OU
voltmeter with 2
i-megobm input resistance, overall accuracy better
than 0.025% can be achieved.

e
UHF
el 0 ? / \Y
SOURCE Yk OHMS 0.01% VOLTMETER
3 GUARD ,, LOW
7/ y A%
MODEL 500B

FIGURE 8. Measuring Po:enf*a1 AF WIal B et mevk G.020% Accuracy, The Model 600B i3 used between

a high-resistance source, Vy, and a 0 01% voltmeter to obtain high accuracy without causing circuit loading.
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1. Connect the voltmeter to the ¥l and OHMS
GUARD Terminals as shown in Figure 8. The OHMS
GUARD Terminal is at ground with the FEEDBACK Switch
in NORMAL. Maximum output amplitude is 10 volts
peak-to-peak.

2. Adjust the Model 600B Zero Controls to cbtain
a zero-voltage reading on the external voltmeter.
Make sure the latter's sensitivity is high enough

SECTION 3.

J-1. GENERAL.

4. The Keithlev Medel 500B is basically an extreme-
ly stable and iinear dc volrtmeter with a full-scale
sensitivity or 10 millivoits and an input i{mpedance of
1014 ohms shunted by 20 picerfarads, By using the fromt
panel controls, shuanct resistors and capacitors are se-
lected to make measurementcs over a total ot 6/ volt-
age, current, resistance. and ecnulnmh rancec furrent
and resistance d4re measured using precision resistance
standards, f[rom LO ohm wirewound vesistors to 1O ohm
glass sealed, deposited carbon resistors. Coulombs
are measured using close tolerance polystyrene film
capacitor standards.

b. Batteries furnish the necessarv ampiifier power,
3-2. VOLTMETER OPERATTON,

a., The Model 6008 emplovs matched insulated-gare,
field~effect transistors rollowed by a transistor dif-
ferential amplifier with a high-voltage complementary
output stage. Figure 9 shows the block diagram rfor
the voltmeter mode of operation.

b. Voltmeter operation of the Model 600B is as
follows:

1, The amplifier is always in a unity-gain, input
voltage to output current converter contiguration,
The internal circuitry is arranged such that a full
scale input voltage (e;) results in exactly a l mil-
Liampere output current through the divider string
composed of Rm, RI77, and the meter. Voltage gain
of the e¢ircuit is determined by the ratio of RL77 to
Rpe Output {is taken across R177.

ANEOR

OFERATION, CIRCUIT DESCRIPTION

for a precise zero adjustment,

b, When the FEEDBACK Switch is in FAST position,
the unity-gain terminals permit more convenient con~-
nections to oscilloscopes with a load resistance of
greater than L00 kilchms without special precautiens.
In this mode, the Xl Terminal is grounded and the
OHMS GUARD Terminal delivers an output equal to the
input signal,

CIRCUIT DESCRIPTION

2. The voltage drop across the amplifier is

eq = ok
&R+
where K 1s the amplifier Loop gain, greater than
5 % 102 on all ranges,

¢, The gomplementary output stcage, J109 and §Ll0,
drives the amplifier ground at the same potenctial as
the input signal. Thus the input impedance is main-
tained for anv value input voltage and the need for
input dividers is eliminated. The amplifier yground
is not chassis ground, but it is connected directly
to the unity gain output.

NOTE

Refer to Schemacic Diagram 22808E for cir-
cuit designations.

3-3. VOLTMETER CIRCUIT.

a, The amplifier input stage is a pair of insulated-
gate, fleld-effect tramsistors, Qill aand Qll5, in a
diffarential configuration. The gate of Qlll is re-
turned to amplifier common, the unity gain output,

b. Depressing the ZERO CHECK Button, 5102, places
the gate of the active insulated gate devices at zero

pucLeitLLdl.

¢. The input stage is followed by a transistor dif-
ferential amplifier, composed of QLOlA-gl08. Q106 and
Ql07 make up the output gain stage, which is utilized
in a gain multiplier configuracion. This stage pro-
vides the remainder of the high gain required by the



CIRCUIT DESCRIPTION
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. FaRLL 11
A B!

R177

v ®

" ‘\H
MULTIPLIER __——( -
| LINKJ
GND ) ‘ {"GHMS GUARD
TIGURE 7. Olock Diagram of Normal Mode Veoltmeter.

amplifier. Also, this stage prevents fold-over and

lock-up with positive input overloads, Diode DLOL,

between base and emitter of QlC8, prevents fold-over
and lock-up under negative input overloads.

d. Frequency compensation networks pruvide a cou=
trolled frequency characteristic to insure stability
under all conditions of capaciiive lvading on input
and output while on any range.

e. The recorder output is derived from the current
flow from QLO9 and QLLO through the divider, Rpy, RL77,
and the meter. With the sherting link between the
OHMS GUARD Terminal and Terminal A (paragraph 2-7¢)

il volt for full scale deflection is obtained at the
output by zl.l milliamperes flowing through the di-
vider.

3-4, AMMETER OPERATION.

a, Normal Method. In the normal method of current
measurements (FEEDBACK Switch in NORMAL position),
one of the Range Switch resistors, R136 through RL&6,
gshunts the input, (See Figure 10). The Model 6008
then measures the voltage drop across the resistor.
The meter is calibratued Lo «sad Lite «Uorenl il amperes
for the appropriate range.

b. TFast Method. 1In the fast mechod of current mea-
surements (FEEDBACK Switch in FAST position), the Mo-
del 600B functions as an ammeter with negative feed-
back, The differential amplifier output is divided
by the Multiplier S9witch resistors, R168 to Rl74, and

19

fed back to the amplifier input through a feedback
resistor selected with the Range Switch. (See Figure
10). Floating ground is connected to the low imped-
ance side of the input, and the output ground is
floating. Thls mathod increases the response speed
by minimizing the effects of input capacity; it also
reduces the input drop te less than 'l millivolt.

3-5. OHMMETER OPERATION.

a. Normal Method, 1In the normal method of resis-
tance measurements (FEEDBACK Switch in NORMAL posi-
tion), the Model 600B uses a constant-current, voltage-
drop circuit. Refer to Figure 11, Ry is the unknown
resistor. A voltage source, E, applies a potential
across Ry. The source is cobtained from the batteries
through the resistor divider network, R128 through
R130. E varies depending upon the OHMS range used.
The voitage source is connected between floating
ground and the input gate of Qll5 through Rg, the
range resistor. Rg 1s one of the resistors, RL16
through R!46. I 1s equal to E/Rg, regardless of the
value of Ry, as long as the voltage drep across Ry
does not exceed the Multiplier Switch secting. This
circuit provides a true source regardless of the in-
put. The Model 600B can then measure the voltage drop
across Ry and indicate the resistance value on its
calibrated meter.

Y. 7usrdad Method., In the guarded method of resis-
tance measurements (FEEDBACK Switch.in FAST position
and the sample resistance connected between the INPUT
Terminal, JL02, and the GUARD Terminal), feedback is
applied through the sample. Refer to Figure ll. The
cireuit is similar to the normal method, except for
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the feedback. This reduces the slowing effect of the
instrument's input capacity. Leakage error is also
reduced since the potential across the INPUT Terminal
is small, In this mode, floating ground is connected
to the low impedance side of the input and the output
ground is floating. The GUARD Terminal is at output
ground potential,

CIRCUIT DESCRIPTION

3-6. COULOMBMETER OPERATION. The Model 600B circuit
for measuring charge is similar to that used for an
ammeter with the fast method. A negative feedback is
appiied around a shunt capacitor, Cll0 to cll3, se-
lected with the Range Switch. The shunt capacitor re-
places Ry in Figure 10. The stored charge is propor-
tional to the voltage across the capacitor, which is
measured by the Model 600B voltmeter c¢ircuits.

RANGE
(e A AN
Rg
) V'
r
UHF INPUT X A
)

J nnh
1 B

% MULTIPLIER

éRU?
o ®
——

LINK]
'

GRD Y ‘

<" OHMS GUARD

FIGURE 10, Block Diagram of Fast Mode Picoammeter.

UHF INPUT -

Rx Z;_ A

MULTIPLIER

' g

s e { OHMS  GUARD

ual }—

FIGURE 11. Block Diagram of Normal Mode Ohmmeter.
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SERVICING

SECTION 4.

4-1, GENERAL. Section 4 contains the maintenance and
troubleshooting procedures for the Model 600B Electrom-
etar. Follow these procedures as closely as possible
to maintain the performance of the instrument.

4-2, SERVICING SCHEDULE. Periodically check the con-
dition of the batteries, using the convenient battery
check as described in paragraph 2-i. Exceot for bat-
tery replacement, the Model 600B requires no periodic
maintenance bevond the normal care required of high-
quality electronic equipment. The value of the high-
megohm resistors, Rl44, R145 and R146 should be checked
approximately every 6 months for specifled accuracy.
4=3., PARTS REPLACEMENT.

a. The Replaceable Parts List in Section 7 de-
scribes the electrrical components of the Electrometer.
Replace components onlv as necessary. Use only reli-
able replacements which meer rhe anecifications,

b, The M0S FET input tronediorare Q115 and Qlll,
are specially selected and matched; order only as a
piug-in unit, part number 23735 , from Keithlev In-
struments, Inc.

4-4, TROUBLESHOOTING.

a, The procedures which follow give instructions

MODEL 600B ELECTROMETER

SERVICING

for repairing troubles which might occur in the Model
600B. Use the procedures outlined and use only spec-
ified repliacement parts. Table 3 lists aquipment rec-
ommended for troubleshooting. If the trouble cannot
be readily lecated or repaired, contact Keithleyv In-
struments, Inc., or its representatives.

b, Table 6 contains the more common troubles which
might occur, If the repairs indicated in the table
do not clear up the trouble, find the difficulcty
through a circuit-by=-circuit check such as given in
paragraph 4-5. Refer to the circuit description in
Section 3 to find the more critical compeonents and to
determine their function in the cirecuit. The complete
circuit schematic, 22808E, is in Section 7.

4-5. PROCEDURES TC GUIDE TROUBLESHOOTING.

a, If the instrument will not operate, check the
condition of the batteries (paragraph 2-2). Then make
sure the shorting link is connected between the CQHMS
GUARD and A Terminals on the Barrier Strip Connector.

. The schematic diagram indicates all transistor
terminal voltages referenced to either ficating ground
or output ground; a properly operating Electrometer
will have these values =10%, if operating from fresh

TABLE 3.

Equipment Recommended cor Model 6008 Calibration and Troubleshooting.

Use these instruments or their equivalents.
N ——

F_

TosLoondig

Refer teo Paragraph l

Keichley Instruments :cacl Lil Digital velimoter
Hewlett~Packard Model 400 AC VIVM
Hewlett-Packard Model 3400A RMS Voltmeter
Keithley Instrumencs Model 153 Microveolt Ammeter
Keithley Instrumencs Model 241 Voltage Supply
Keithley Instruments ‘Model 260 Nanovelt Source
Keithley Instrumencs Model 261 Picoampere Source
Keithley Instruments Model 370 Recorder

H Keithley Instruments Model 515 Megohm Bridge

Keithley Instruments Model 662 Differential Voltmeter

Tektronix Model 561A Oscilloscone

Wavetek Function Generator

10:1 and 100:1 Dividers

12

Keithley Instruments Model 5153 High Megohm Resistance Standards

5-4,5-11
512
5=7
4=5

5-6,5-11

5-4,5-5,5-11

5-11

5-12

5-12

Qa872R
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TABLE 6.
Model 600B Troubleshooting.

pe— -
Difficuley

SERVICING

Probable Cause

.
Solution

Excessive zera offset

Input transistors may be defective,

Check Ql15 and Qlll; replace if
faulty.

Batteries failing.

Replace batteries (paragraph 2-2).

Excessive orLfset current

Excessive temperature fluctuation
or defective input transistors.

Check Q115 and Qlll; replace if
faulcy.

Instrument not used.

Run for seven hours.

Cannot zero meter on any range.

See paragraph 4-3,

See paragraph 4-5c, step 6.

Unable to zero meter on rnost
sensitive range.

Incorrect gate voltage on input
transistors.

Check per paragraph 4-5.

Meter will not zero on one Multi-
plier Switch secting.

Faulty resistor for setting ot
Multiplier Switch.

Check resistors; replace if
faulty.

- )
10-10 g ip-14 ampere current
ranges are out of s»ecirizations,

Defective high megohm resistors.

Check per paragrapnh 3-10

catteries.

e centrol -ectings for these values are
the Range switch at YOLIS, lluiciplier Switch ac !, &and

the meter zerced. .lsasurements are with the Model 153.

c, Amplifier.

1, To check the ampiiZicr, Jisconnect the reed-
hack loop pv removing transistors 0Ql08, Ql09 and
Nl10, This allows each scage of the amplifier to
be individually checked. 't also eliminates the
possibility orf appiyving excessive voltage to the
input Eramsiscors, causing serious damage.

2, Connect the Model _°3 between the drains ot
3115 and ill, adjust the ZERO Controls for nulil,
1f a null cannot be reachea, check the ZERO Conctroi
circuits {Resistors 2147 o 1164), and cransistors
Qll5 and OL1l, cCheek 0ii3 and Qlll by removing
them and adjusting ror aull again. If null is now

reached, repiace che transistor pair with a new pair,

3, Check the next scage ov connecting the Model
153 across the emitters orf QLOl and QLlO2 and ad just-
ing the ZERQ Controls Zor nukl. If null is not
reached, check this stage and the base circuit or
the next stage. Check the base circuit by removing
transistors 103 and Q104 and again adjust for null.

0969R

If null is now reached, repliace the transistor pair
with a new pair.

4, Check the next stage by connecting rodel 153
across the collecrors of QLO3 and QlC4 and adjust-
ing the ZERO Controis for nuill. II null is not
reaached, check this scage and check for snorts iao
thie base circuit of QLO5 and 0106,

3, Connect Model 153 to the coilector of Ql07.
sdjust the ZERO Controls rfor null. I null is
reached, the dc amplifier is operaring correctly
and the trouble is in the outpur stage, Zeedback

stage or in transistor 108,

0. The feedback loop inciudes che muitiplier re-
sistors, 168 through Rl74, the recorder outout re-~
sistors, RL77 on 1V position or 3178 and R179 on L
‘1A positicn, and the meter. .n cpening or any or
chese prevents zercing for only that particular
Muleiplier $witch setting,

7. Troubleshoot the output stages, cransiscors
n108 through Qli0, by making voltage measurements
with Model 153 to within =107 of the specified
schematic value.

13



CALIBRATION -

SECTION 5.

5-1., GENERAL.

a, The lunction ol the Calibration Section is to
srovide 4 method of checking the Model 6008 to make
sure that it cperaces osroperly and within the speci-
rications given in Table . on page ii.

5. the following procedures are recommended for
adjustine and calibrating the Model 600B, Use the
zquipment recommended in Table 3 or their cauivalencs.
if proper facilitias are not available or if irreme=-
Jiable trouble i3 encountered, refer to troubleshoot=-
ing proceduxes in Section 2, or contact Keithley In-
sgruments, Inc.. 9r i%s representatives.

2. If returning the instrument to Keithlev Instru-
ments Lor repalr or calibration, use the Repair and

Caliipration form at the vaear of this manual. Use of
tnis vorm will clarci- ficulties that mavy arise and
SALL resuir Cnowoaciu 2rad service.,  When using

chis form, Jicdse Jdeldc.. a.ung the docted line,

l. iho fizgres .to.oe and of this section shew the
somponent _avouts Jor o Model o0%0B. Herer to them
for finding wesires comoenents for adjusting cthe ia-
strument.  fefer ... v zhe cirecuit description in

section 3 und the -scngmacic diagrams at the rear of
the manual co ident:icv tae more critical components.
also, the weplaceable F.irts List in Section 7 calls
sut the components =nd the Figure picturing each com-
-onent,

TOTE

Cnless otherwise szated, all the following
calibration procedures will be made with
the FEEDBACK Switch set to NORMAL and the
sutput set “or L wolt as described in para-
graph 2-7c¢.

TABLE 7.
Model G600B Tnternal Controls. The Table lists all in-
cernal controls and the naragraph describing the ad-
justment.

—
Circuit Refer to
Control Desig. faragraph
Meter Calibration R123 5-4
Center 7ero Calibration R121 5=4

5-2., CALIBRATION SCHEDULE.
a. Check offset current {paragraph 5-8) at regular
intervals to make sure the input transistors are func-

tioning correctly.

b. Verify the value of the high~megohm resistors
(paragraph 5-10) approximately every six months,

c. Calibrate the meter zero (paragraph 5-4) about

14
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once a vear or when components are replaced.

d. Check the Model 6008 accuracy (paragraph 5-11)
once a vear, atfter the other adjustments, or if im-
proper operaticn is suspected.

3-3. PRELIMINARY UROCEDURE
"heck the condition ot the nat-

a.  sdatterv Check,
3

teries as outlined in naragransh 2-2a and Table 4.

b. Zerc Balance. Zet the odel 4U0B to the 10-voit
range and turn the instrument on. Set the ZERO CHECK
Futton to LOCK,

', T¢Y *he unit is ovnerative, the meter should be
on scale, = or -. Zero the meter with the ZERO Con-
craois,  Tacrease che voltage sensitivity in sceps to
che [9 millivolt range >v advancing the Multiplier
oiteh o DL L3, L. sre. Tlgry the inscrument o
=4acn range.

2. i oTre Instrument s oinoperative. meter ninnea,
ipC, . ¢NeCK error in Jotus Jdnd J3vious proviems ne-
tore initiacing decrtailed croubiesaooring.,

5-4, CECHANICAL METER SET, ETER ZERO AND OQUTPUT €AL-
TBRATION, ZIero whenever other adjustments are made.

a. To get the mechapnical Jero mecrer, curn the METER
Switch to METER OFF and set the mecnanical “aro deter
ad justment ror zero meter reading (ctop-scale zero).

3. To calibrate meter r~ero, turn the Medel A00CB on.
“ero the meter on the .Ul Multiplier Switch setting.
Then set the Multiplier Switch to 13 applv L0 volts
2}.05% with the Meodel 260 Nanovolt 3ource te tnhe Model
200B TNPUT Receptacie. Connect the Model 163 DVM be-
tween the X1 and OHMS GUARD Terminals. Adjust the
IERO Contrel for 1.000 volt at the Xl output. Adjust
the Meter Cal Potentiometer, R123, ior full scale meter
rveading.

c. To calibrate the output, make sure the output at
che Y1 Terminal is still ! wvolet, then connect the Mod-
al 163 DVM between the B and OHMS GUARD Terminals.
Adjust the rear panelt IV-l MA CAL Contrei, 2179, for
axactly 1,000 volt ac the output.

1. Set the center zero by first zeroing che meter
on the .00l Multiplier Switch setting. Then switech te
the 1 position. Set the METER Switch to CENTER ZERO
and adjust the Zero Center Cal pctentiometer, 2AL21 for
exact center scale meter zero.

5-5, WMETER TRACKING CHECK. 3Set tne Model 500B METER
Switch to +, the Multipiier Switch te 1 velt and apply
1 volt to the input with the Model 260 Nanovolt Source.

a, If the |l volt range has good accuracy, then the

meter should indicate full scale. If not, use the .l
or 10 volt range; whichever has the best accuracy,
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b. Check the meter (-10 scale for no more than L%
(1/2 division) tracking error going from zerc to tfull
scale in one-ctenth of full scale voltage steps.

5-6. UNITY GAIN CHECK.

a, Zero check the Model 600B and set the instrument
to the L0 volt range, Connect the Modei 241 Voltage
Supply to the Model 6C0B INPUT Receptacle and to the
Model 662 Differential Voltmeter High terminal. Con-
nect the Electromecer ¥l Terminal to the Low terminal
of the Model 362, Set the Model 662 dial to O and the
%ull Switch to ! millivelt. The Model 662 should in=-
dicate a4t or near zero.

~0TE

A large transient is generated when the Model
241 is switched from $tandbv to Qutput. To
prevent false indication, set the Model 241
to Qutsut and use the volerage dial (0 or Ly
volts) when making this check.

b. Set the ‘odel 241 to zero volts, release the
Electrometer ..ZRO CHECK Zurson ond notz shat tho odol
562 null remains :the :ame.

l. apolv -t voles to che Model 500B input with
the Yoltage vunniv, The Differential Volcmeter null
indication <i.uld not znange more than 0.25 milli-
volt, indicat. ng 4 unitv zoin within 25 ppm.

1. lepear tie test of subparagraph L above using
=10 volcs.

c. The unitv zain snecification of 25 ppm applies
to che 10 volt ultiplier Switch setting only and in-
creases to 300 opm or more on the lower ranges. [f
the unity gain figure is too large, then the .0l Mul-
ciplier Switeh setfing will ol wur wr Cwiceuwunse  1n
this i3 suspected, c¢heck the voltaece raneces (eaneriail-
ly the .0l volt range) ror accuracy (paragraph 3-11},
It the .0l veolt range is out of tolerance, then it is
probably due to a mismactch of FETs QLlll and Qll5. Re-
place the FETs, Keithlev part number 23735.

5-7. MNOISE CHECX, Zero check the Electrometer and
connect the output to & Hewlett-Packard Model 3400A
M8 Voltmeter.

a. Set the METER Switch to CENTER ZERO and zero
the Model 600B on che L0 millivolt range.

b. The output noise must be iess than 10 millivolts
rms on the 10 miilivolt through 10 volt ranges.

5~8. OFFSET CURRENT CHECK. Check offset current
whenever excessive noise or drift is suspected. To
read the offset current of the Model 600B, set the
front panel controls to:

ZERCO CHECK Butfrnr Ty
Multiplier Switch .0l

Range Switch 10+ AnCRRES
FEEDBACK Switch FAST

METER Switch +

Cap the INPUT Receptacle and unlock the ZERO CHECK

0872R

CALIBRATION

Button, The offset current indicated on the meter
should be less than 2 x 1071% ampere. (This is less
than 20% of full scale). If this is exceeded, check
the battery condition and the input tramsistor, Q1l15.
If the instrument has not been used for a long time,
allow it to run 7 hours before checking the offset
current.

5-9, DRIFT CHECK. The unit must be orff at least one
hour prior to a drift rum.

a. Set the front panel controls to:

ZERQ CHECK Button LOCK
Multiplier sSwitch .01
Range Switch YOLTS

FEEDBACK Switch NORMAL
METER Switch -

Make connections te the Barrier Stris Conneccor ror L
milliampere output (paragraphb 2-7d3.

7. Connect Model AO0R to the Model 379 Recorder.
Adjust Recorder sensitivity controi completeiv ciock-
eoe (maximum sansigivicy) and the I MYy CAL Contcroti
of Model 600B tor tfull recorder deflectizn., take sure
Model n0O0B chassis cover is attached wigh at least Lo
sCrews,

¢, Make vwo drift runs with the llouei A% to de=-
termine cime and temperature scadilitw itadiviauwaily,
For each run allow the Electrometer t> warm up tor
1/2 hour. A\ zero drift of less than . mislivolcs
actter the rirst halt hour (s indicative ¢ a satis-
factory temperature coefrficient. Arter the rirst halr
hour, the time stabilitv should be less chan 2 mill:i-
volts per 24 hours, The orffset due Co temperature
should be less than 200 microvolts ser ©C.

d, I the instrument does not meer che zereo dritt
snecification, check the batteries. 17 rthe batteries
are satisfactory and the instrument still does not
meet the zero drift specification, the input transis-
tors are faulty.

NOTE

If new batteries nave been installed, :the

Model 600B zero drift will be exceeded for
at least 24 hours. Age the unit for 14
hours to enable the batterv terminal volt-

ages to stabilize.
5-i0. HIGH-MEGOHM RESTSTOR VERIFICATTION.

a, About every six months it is necessary to chack
the value of the high-megohm resistors, Rl44 to RL46
on the Range Switch, The instrument should be within
its rated accuracy for two or three years from the
time it leaves the factory. After this, some of the
resigtors may drift out of tolerance and should be
.-,-.-ud Luu‘t) high-megohm resistors will affect
the accuracies of measurements for the L0077 to LO7
AMPERES and the 108 ta 1012 ouMs settings of the Range
Switch,

~ b. To check theae resistors, it is necessary to use
a bridge capable of better than 1% accuracy up to 10l
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CALIBRATION

ohms such as the Keithley Instruments Model 515 Megohm
gridge. If such equipment is not available, two pro-
vedures are reccmmended to check out the resistors:

1. Return the complete instrument to the factory
for resister calibration,

2, Replace the high-megohm resistors periodically
with a certified set from Keithley Instruments to
assure absolute calibration accuracy.

5~11. ACCURACY CHECK.

a. Checking the accuracv is the quickest way to
spot faulty Model 6008 oparation. Perform the check
about once a vear, if components are repkaced, or if
other adjustments are made. If accuracy is verified
over all ranges, the Model 600B should be able to meet
all specificacions, ({f the accuracy must be checked
wi'ten, check the stability,

b, Voltage: Cuonnect the Model 600B inpuc to the
Model 2401 and monicor the cutput with the Modal 163
DVM, First. set the Model 5008 for rhe l0-volt range.
Increase the inout voltuwe Lo L-volt ctops from O tn
10 volts, The sodel »005 should indicate the input
voltage cto <! of tfull scule, Perform the same opera-
tion in the J=vole range., Connect the Model 60038 to
che Model 260, theck the ocher voltage ranges rfor
decuracy of +2Y of full scale., Make sure the shorrting
link on the Baryier strip is connected between OIMS
GUARD and terminal A,

c. Current: Connect the Model 6008 to the Medel
161 and monitor the output with the Modei (63 DVM.
Check the rfull-scale accuracy of ail the current posi-
tions on the Hange Switch. Tor tha 1079 rg 1071 AM-
PERE settings of the Range Switch, set the FEEDBACK
Switch to FAST and the Multiplier Switech to 1. The
Model 602 should indicdcte e inpal wwITIDI To -39 of
full scale to the 107 ampere range; =5% of full scale
from cthe } % lO'}L ta L0~ ampere ranges. For the
ranges above 1077 ampere, construct a current source
whose output Is 0,257, Set the Model 6008 FEEDBACK
Switch to NORMAL und the Multiplier Switch to .0l when
calibrating these ranges,

NOTE

For 1ot ampere through £0-3 ampere ranges,
a larger Multiplier Switeh setting will re-
sult in inaccuracies due to loading of the
current source; hence the .01 Multiplier
Switch setting must be used. The appro-
priate current source ls twe decades less
than range secting; that is, on the [07
ampere range use 0™~ ampere source, ete.

d. Resistance. Connect the high side of a Keithley
Model 5155 Resistor to the Electrometer INPUI Recepra-
cle and the low side to the OHMS GUARD Terminal. Check
full scale aceuvra o A% 2ll ohm mneitiance an rha Range
Switeh by measuring the voltage drop of the known cur~
rent across the known sample with the Model 600B. Test
current applied is the reciprocal of the OHMS Range
setting. Check the 103 through 108 ohm ranges for an
accuracy of 4% of full scale by using the resistance
measurement method as described in paragraph 2-6b

MODEL 6008 ELECTROMETER

(FEEDBACK Switch in NORMAL). Check the 3 x 10% through
1013 otm ranges for an accuracy of ¥5% of full scale

by employing the resistance measurement method as de-
scribed in paragraph 2-6c (FEEDBACK Switch in FAST).

e. Charge. To check the accuracy of the Model

600B as a charge amplifier, set the FEEDBACK Switch to
FAST. Apply 10 volts from the Model 241 vVoltage Sup-
ply through a Model 5155 10!l ohm Standard te the Mod-
el 6008 input. Set the Multiplier and Range Switches
to the settings given in Table 8. Use a stop warch or
a Tektronix Model 561A Oscilloscope to time the rise
to full peak deflection. Check each setting to ¥5%.

TABLE 8.
Charge Ranges Accuracy Check. The Table gives the
Multiplier Switeh setting, the Coulomb Range Switch
setting and the rise time for each coulomb range.

_
Rise Time, Zero
Multiplier Range Switch to Full Seale
Switch Setcing Setting, COULOMBS (seconds)
.01 Ko 10
1 VR 10
1Y 10
10 10"i0 i
S—
3-12. FREQUENCY RESPONSE ClECK.

a. Zero check the unit. Connect a Wavetek Model
102 Function Generatcer through a 100:1 divider to the
Model 6008 input and connect the Eleccrometer output
to a Hewletr-Packard Model 400 AC VTYM. Setr the
Electrometey FEEDBACK Switch to NORMAL.

NOTE

1f other than a constant amplitude signal
generator (Wavetek) is used, it will be
necessary to monitor the output of the
signal generator with ancther VIVM in
order to maintain the same signal level
at various frequencies specified.

b. Zero the Model 6008 on the 10 wmillivolt range.

l. set the Signal Generavor to 20 Hz at minimum
output. Release the Electrometer ZERO CHECK Buttomn
and increase the Cenerator output to obtain 0.7 volt
rms at the Model 600B ocutput.

2. Set the Generator to L kHz. The Electrometer
vutput voitage must be within =3 dB of the 20 liz
0.7 volt rms output.

¢. Zero the Model 600B on the 3-volt range and
change the divider to 10:i.

1. Set the Cenerator to 100 Hz for minimum output.
Release the Electrometer ZERQ CHECK Button and in-
crease the Generator output to obtain .07 volt rws
at the Model 600B ocuctput.

2. Set the Generator to 20 kHz. The Electromater

output must be within 3 dB of the 100 Hz .07 volt
ms output,
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FIGURE l2. Component Layout of Model 600B Chassis. Front panel faces left. See Figure 13 for component layout
af PC-189.
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MODEL 6Q0B ACCESSORIES

SECTION 6. ACCESSORIES

6-1. GENERAL. The following Keithley accessories 6-2. OPERATING INSTRUCTIONS. A separate Instruction
can be used with the Model 6008 to provide additional Manual is supplied with each accessory giving complete
convenience and versatility. operating informaticn.

Model 6101A Shielded Probe
Description:

The Model 61014 is a shielded cable with a needle-point > .
probe and 30 inches of low noise cable terminated by a T ——

UHF conpector. ‘ ,--““‘-‘

Model 61018 Shielded Probe
Degcription: ! -
The Model 61018 is a shielded cable with a ''gripping

cvpe' probe and 30 inches of low noise cable terminated
by a UHF connector,

Modei 6l03A DBivider Probe
Description:

The Model 6103A is a shielded cable with a needle-point
probe and 3C inches of low noise cable terminated by a
UHF connector. The crope includes a 1000:1 voltage
divider with a t0l23 input resistance. Accurdcy is

+67% at 30 kilovelts.

Model 61024 Divider Probe

Degcription:

The Model 61024 is 2 chiglded rahla with a neadle-paint - .
probe and 30 inches of low noise cable terminated by a -
UHF connector[ The piobe Includcs a 10:1 woltags 24

vider with 1G
1000 wvolcs.

Q1 input resistance, JAccurdcy is =4% at
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ACCESSORIES MODEL 600B
Model 6106 Electrometer Connection Kit
Description: Parts List:
Item Keithley
The Model 6106 contains a group of the most usaful Description Na. Part No.
leads and adapters for low current measurements, ALl
components are housed in a rugged carrying case with Cable, 30", UHF to clips 1 19072C
individual compartments. Cable, 24", UHF to UHFP 2 18265¢C
Connector, UHF to UHF 3 €8-5
Adaptor, UHF to BNC 4 Cs-113
Adaptor, UHF to BNC 5 cs-172
Adaptor Tee, UHF to UHF 6 C8-171
Adaptor, Binding Post 7 190718

The two cables (Items 1 and 2) are coaxial shielded
leads useful for connections where low noise is essen-
tial. The 24" cable (Item 2} can be used to intercon-
nect two instruments having UHF receptacies. The 30"
cabla (Item 1} can he used to connect to the circuit
under test through the use of clip leads. A bindinsg
post adapter gives easy access to the electrometer
"high'" terminal. Two UHF femal couplers (Item 3)
permit cables to be connected together. The UHF '"tee"
connector simplifies galvanometric current measurements
when using a current source and electrometer or pico-
ammeter, Adapters (Ttems 4 and 5) are useful for con~
vergion from UHF to BNC terminations.

Models 2501, 2503 Static Detector Probes

Description:

The Models 2501 and 2503 are specially desgigned de-

tectors used to measure static charge on plane surfaces.

Either orobe must be used with an electrometer such as
the 6008,

Model 2501:

The 2501 is useful for weeowswwewio <f IRITZT on Iizc
surfaces, The static head is 3 inches in diameter.
Recommended spacing is 3/8" from the surface for
10,000:1 divider ratio., The 2501 is calibrated such
that a L volt deflection on the electrometer corre-
sponds to LO kilovolts of static charge.

Model 2503:
The 2503 consists of a rigid probe 1/Z inches in di-

ameter. Operation is similar to the use of the 2501
probe.

-
: .
m'

Model 6107 pH Electrode Adapter

Description:

The Model 6107 {5 a test fixture which simplifies cen-
nections to the electrometer when making pH measure-
ments. The adapter can b2 veed with elanrrades manu-
factured by Leeds & Northrup, Colemdn and Beckman,

The 6107 can be used for guarded measurements as shown
in che diagram. A voltage-to-pH conversion chart i3
supplied with the 6107,

U.
W
¥y —
il s S} M+
\F__I- *
[ m e —————
| 0 o] i
— ([
i JL ZERO J2
b Nevr CHECK  rypyT

— aan] — T ———y ——

=~ TREF Low

1 Y Y x
ﬁl :‘ GND
P2 Pl

X1 UHF
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MODEL 600B ACCESSORIES

Model 6104 Test Shield

Description:

The Model 6104 1s a shielded test box for two-terminal
ar three-terminal connections. The INPUT terminal is
teflon ingulated.

17 J8 T e

6
SRl S S

TO 6008 GUARD

e - e -

P

weuT . b
nrgy O—F<BNC 72
J1
GND > + CASE
1 o &
Ja I5
Applicacions:

1. Two Terminal Conmnections. nesistcante weasule-
ments can be made couveniently using the INPUT and
GROUND terminals on the Test Box. CLonnect the elec=
trometer to the BNC output. Use the electrometer in
NORMAL mode for ohms measurement.

2. Three Terminal Connections. The GUARD output LY
on the Model &00B electrometer can be used for re-
sistance measurements where the effects of cable capac-
itance may be significant, Connect the unknown between — . X
INPUT and EXT terminals. Connect the EXT terminal to -t
the GUARD output on the electrometer, Use the elec-
trometer in FAST mode ror ohms measurement.

riodel 9105 Resisiivity Chamber

Description:

The Model 6105 is a guarded test fixture for measure-
ment of surface and volume resistivities. The chamber
1s designed in accordance with ASTM Standard Method of
Test for Electrical Resistance of Insulating Materials,
D257-66. The 6105 can be used in conjunction with an
electrometer and voltage supply.

Applications:

Registivity can be determined by measuring the current
through a sample with a known voltage impressed. The
measurement can be made most conveniently when a set

of elactrodes are used which can be calibrated in terms
of surface or volume resistivity. The Keithley Model
6105 Resistivity Adapter has been designed for use with
a Kejithley electrometer and an optlonal high voltage
supply such as the Model 2404,

[ g

. ' 2o
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REPLACEABLE PARTS

SECTICN 7.

7-1, REPLACEABLE PARTS LIST. The Replaceable Parts
List describes components of the Model 6008, The List
gives the circuir designation, the part description,

a suggesced manuracturer, the manufacturer’s part num-
ber and che Keithley Parr Number. The last column in-
dicates the figure picturing the part. The name and
address of the manufacturers listed in the '"Mfg. Code"
coluymn are in Table 11,

7-2, HOW TO ORDER PARTS.

include the instrument's model

MODEL 6008 ELECTROMETER

REPLACEABLE PARTS

and serial number, the Keithley Part Number, the cir-
cuit designation and a description of the part. all
structural parts and those parts coded for Keithlev
manufacture (80164) must be ordered through Keithlev
Instruments, Inc, or its representatives. In ordering
a part not listed in the Replaceable Parts List, com-
pletely describe the parr, its function and its lo-
cation.

b. Order parts through your nearest Keithlev rep-
resentative or the Sales service Department, Keithley
Instruments, Inc.

a. For parts orders,

TABLE 9. abbreviations and Svmbols
. , 3 : . -2
A ampere e kilo (107) p : pico (10 )]
Poly 1 Poglystyrene
CerD Ceramic, disc M Mega (106\
Como Composition Mfg. & Manutacturer Rer. Reference
Mil.No. | Military Type Number req'd | required
oCh Deposited farsoan ner { Moral Film ‘
: Y ) volt
¥ : rarad = E micra (10'6)
Fig. Figure W watt
Na ) Number WW Wirewound
GCo Glass enclosed carbon i WWVar Wirewound Variaole
ahm
M ——
MODEL 6008 REPLACEABLE PARTS LIST
(Rerfer to Schematic Didgram (2808E for circuit Designations.)
BATTERIES
Circuic Mfg. Mfg. Keithleyv Fig.
Desig. Description Code Part No. Part Na, Ref,
BTLOL 9 ¥V zinc carbon battery 09823 N6 BA-17 12
8T102 9 v zinc carbon battery 09823 2N6 BA-17 12
nT103 9 Vv zinc carbon battery 09823 ING BA-17 12
37104 9 ¥ zinc carbon battery 09823 2N6 BA-17 12
BTLOS 1.34 V sodium hydroxide battery 37942 PX-1 BA-24 2
CAPACITORS
Circuit Mfg. Mfg. Keithlev Fig.
Desig. Value Rating Type Code Part No. Part No. Ref.
clLo2 350 pF 300 v Mica 84171 DM15-391J C21-390P 12
CLG3 L0033 uF 1000 v Tapn 3R 289 1055-033 ©22-.0033M 13
ClLo4 0.1 pF 50 v My 84411 601PE C41-.1M 13
clos Ol uwF 100G v CexD 56289 14085-510 C22-,uLM
clp6 21 pF 500 v Poly 71590 CPR-22T CL38-22p 12
clo7 &7 pF 500 ¥ Poly 71590 CPR-47J Cl38-47P 12
clo8 100 pF 160 v Poly 84171 2pJ-101G CL08~-100P 12
clLo9 001 uP 160 v Poly 84171 2PJ-102G €108-.001M 12
ciio .1 uF 160 v Poly 84171 ZBY-104G . ClO8-,1H i2
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MODEL 6008 ELECTROMETER

CAPACITORS (Cont'd.)

REPLACEABLE PARTS

Circuit Mfg. Mfg. Keithiey Fig.
Desig. Value Rating Type Code Part No. Part No. Ref.
clil .0l uF 160 v Poly 84171 2PJ-103G Cl08-.01M 12
cllz 001 uF 160 v Poly 84171 2pJ-102G Clo8-,001M 12
cll3 100 pF 160 v Poly 84171 2pJ-101G Cl08-100P 12
cll4 150 pF 1000 V CerD 71590 DD-151 C22-150P 12
c11s .0027 uF 1000 ¥ CerDd 56289 1085-D27 €22-,0027M 12
Ccllé 10 pF 500 v Poly 71590 CPR-10J ¢l3ig-lop 12
Ccilg 5 oF 200 v Poly 83125 E1013-1 C31-5P L
CONNECTORS
Cireuit Mfg. Mfg. Keithlev Fig.
Desig, Dascription Code Part No. Part No. Ref,
Jlol Printed Circuit Contacts 91662 02-005~111-5-200 Cs-200 -
P10l Printed Circuit Contacts, mate of J102 91662 02-005-113-6=-200 c5-199 -
J102 Receptacle, UHF, Input (Mil.No. 502391) aL737 6804 CS5-64 .
-—- Plug, UIF, mate of J102 (Mil.¥o. 49190) ulz737 5127 C5-49 -
--- dust Cap (Mil.3o. MX913/0) 91737 7901 CAP=4 -
JL03 Binding Past, Cround 08811 33-286 3P-15 2
Jiud Connector, Sarrier Strip 71785 5-140-v TE-70 3
.- 3inding Post, shorting, use with JL04 71785 L40J-1 3P-17 -
DIODES
Circuic Mg, Keithlev Tig,
Desig. Troe Numbe Code 2art No. lef,
niot Silicon LN6 4GS 01295 RF-14 13
nlo2 Silicon IN9 L4 0129s RF-28 13
2103 Silicon NG 111295 RF-28 !
nloa §ilicon 2N3565% n7263 TG-39 13
MISCELLANEOUS
Clrcuit MEg, Keichley Fig.
Desgig. Descrintion Code Part Mo, Ref,
218508 M0s FET Inpuct Plug=-in Card 80164 23735 -
MLOL Meter 80164 ME-83A 12
-—— jattery Holder for BTIDS (Mfg. Xo. 2101) 94139 BH-15 -
= 3actery Holder, % req'd. (Mfg. No. 5D) 71785 BH=-6 -
- Top Cover aAssemply, including handle 80164 22553B -
- Top Cover without handle 80164 22307c -
.- Handle strap (Mfg. No. %35) 80164 HH-11 -
- Post Tonap far handle srran. © res'd. Mfo. No. 0257) a80164 HH=-L0 -
- Foot, black plastic, 4 req'd. 80164 FE-5 -
- Rubber ball fcoot insert, 4 req'd. 80164 FE-6 -
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REPLACEABLE PARTS

MODEL 6008 ELECTROMETER

RESISTORS
Circuit Mfg. Mig. Keithley Fig.
Desig. Value Rating ~Type Code Part No. Part No. Ref,
R100 115 ki %, /2 W MtF 07716 CEC R94-115K 13
2101 49.9 kQ 1%, 1/2 W MEF 07716 CEC R4~ 49, YK 13
2102 115 &Q 17, 1/2 W MEF 07716 CEC R94-115K 13
R103 49,9 k2 %, 1/2 4 MEF 07716 CEC R94-49, 0K 13
RLO& 43.2 k2 1%, /2 W MtF 07716 CEC R94-43.2K L3
R105 36.5 k2 1%, /2w MEF 07716 CEC R94-36,5K 13
RLO6 36.5 k2 1%, 1/2 w MEF 07716 CEC R94-36.5K 13
R107 8.7 k1 1%, /2 v MtF 07716 CEC R94-28. 7K 13
RLOB 40.2 k2 1%, 1/2 W MtF 07716 CEC R94-40. 2K 13
RLO9 4,42 kd 1%, /2w MtF 07716 CEC RI4=-4. 42K 13
RLLO 24,3 k2 1%, 1/2 4 MtF 07716 CEC R9&-24.3K 13
RILL L ki 104, L/2 W Comp 01121 EB R1-1K 13
RL12 270 k2 10%, /2 W Comp 01121 EB RL-270K 13
RLL3 180 %2 0%, /2 W Comp 01121 EB R1L-180K 13
RL14 L8 kD 10%, 1/2 W Como 0tl21 EB RI-180K 13
RLLS 180 k. 10%, L/2 W Como 0li21 EB R1-180K 13
ille 6.8 k2 Lk, L/1 W T 01121 EB R1-6.8K 13
RLL7 6.8 ki 10%, L/2 @ Comp o1l21 EB R1-6,8K 13
R118 180 k° e 1w " Amn 0Ll121 EB rR1-180K 13
R119 82 k2 10%, L/2 u Como nlizl EB RL-82K 11
2120 8.06 ki 17, 1/2 4 MLF 07716 CEC R94-8, 06K 13
RL21 15 k2 10%, 3 W WWvar 71450 AW RP3I-15K 13
R122 250 1%, /2w DCb 91637 DCF-1/2 RL2-250 13
RL23 2 k0 10%, 3 W WWVar 71450 AW RP34-2K 13
R124 56 1 10%, /2w Comp 01121 EB Rl-56 13
RL25 36 1 0%, 1/2y Comp oL121 EB RL-56 13
R126 10 k? 0%, /24 Como ol12t EB RL-10K 13
RL27 47 k& 10%, /2 W Comp 0ll21 EB R1-47K 13
R128 Lk 1%, /2w MEF 07716 CEC R94=-1K 13
R129 3k 1%, /2 W ey G7716 CEC R94=9K 13
R130 3.4 k2 1%, /2w MEF 07716 CEC R94-1. LK 13
RL31L 10 k2 Y, L/2u Comp oLlz1 EB RL-1OK 13
R132 47 ki 10%, 1/2 W Comp olL21 EB RL-47K 13
R133 10 kD 0%, 5 W WWvar 71450 AW RP3-10K 2
Rl34 L0 M 0%, 1/2 W Comp 01121 EB R1-10M 12
R135 *%100 k{ 0%, 1/2 W Comp 01121 CB R76-100K -
R136 10 2 17, 10 W Wl 91637 RS-10 RIL-10 12
RL37 L00 7 1%, 10 W W 91637 RS-10 R34-100 12
R138 Lk 10%, L/2 W DCb Y1637 DCF-1/2 RiZ-1K 12
RL39 10 k2 0%, 1/2 W DCh 91637 DCP-1/2 RL2-L0OK 12
RL&O 100 k2 10%, /2 W DCh 91637 DCF-1/2 R12-100K 12
R141 1 M2 10%, 1/2 W DCb 91637 DCF-1/2 RL2-1M 12
R142 10 MQ 10%, 1/2 W neb 91637 DCF-1/2 RL2-10M 12
R143 LoQ M2 1%, 2 W nch 91637 pc-2 RL4&-100M 12
Rl44 Lo% - +3-0%, LR W GCb 63060 RX-1 R20-10 12
R145 1ol0 - +3-0%, L/R W GCb 63060 RX-1 r20-1010 12
R146 ol o +31-0%, L/RW Geb 63060 RX-1 rz0-1011 o, 12
RLA4T 91 0 %, 1/2 W MEE 0771 CEC R94-91 RS FFTo
RL48 It 2 1%, /29 MEF 07716 CEC Ro4g1 R 39K
RL14S 9L Yyt ow el oTINE CEC RIG-IL [ ¢ sop ¢ 12,
R150 9L 1%, /2 W MtF 07716 CEC RO4-91 | 12
» ch s Crrey F

R151 91 Q 1%, 1/2 W MtF 07716 CEC R94-91 \ 12
Rr152 91 1%, /2 W MCEF 07716 CEC R94=01 12
RL53 91 0 1%, 1/2 W MtF 07716 CEC RI4-91 12

** Part of Input Plug-in Board.

Order only from Keithley, parc number 23733.
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REPLACEABLE FPARTS

MODEL 6008

TABLE 11,
Code List of Suggested Manufacturers (Based on Federal Supply Code for Manufacturers, Cataloging Handbook H4-1).

01121 Allen Bradley Corp. 09823 Burgess Battery Co. 80164 Keithley Instruments, Inc.
1201 South 2nd St. Divigsion of Servel, Inc. 28775 Aurora Road
Milwaukee, Wis. 53204 Foot of Exchange St. Gleveland, Ohia 44139

Freeport, L1l.

01295 Texas Instruments, Inc. 83125 General Inatrument Corp.
Semiconductor-Components 37942 Mallory, P.R. & Co, Inc. Capacitor Division
Division 3029 E. Washington St. Orange Street
13500 N. Central Expressway Indianapolis, Ind. 46206 Darlington, S.C, 29532
Dallas, Texas 75231

63060 Victoreen Instrument Co. 84171 Arco Electronics, Inc.

01686 RCL Electronics, Inc. 5806 Hough Ave. Community Drive
195 McGregor Street Cleveland, Ohio 44103 Great Neck, ¥.,y. 11022
Manchester, ¥,H, 03102

71450 CTS Corp. 91637 Dale Electronies. Inc.

04713 Motorola Semiconductor L1142 W. Beardsley ave. P.0. Box 609
Products Inc. Elkhare, Ind. Columbus, Nebraska 68601
35005 East McDowell Rd.

Phoenix, arizona 85008 71590 Centralab Division of 91662 Elco Corp.
Globe-Union, Inc. Witlow Grove, Pa.

07263 Fairchild Camera & Instru- 932 E. RKeefe Avenue
ment Corp. - Semiconductor Milwaukee, Wis. 53212 91737 Gremar Mfg. Co.., Inc.
Division - 313 Frontage Rd. 7 Nerth Avenue
Mountain View, Cal. 71785 Cinch Mfg., Co. and Wakefield, Mass.

Howard B, Jones Div.

Q7716 1IRC, Inc, 1026 5, Homan Avenue 94139 Keystone Electronics Co.
2850 Mt. Pleasant Chicago, Ill. 60624 67-7th Avenue
Burlington, Iowa 32601 Newark, ¥,J, 07104

72982 Erie Technological

08811 GL Electronics Div. of Products, Inc.

GL Industries. Inc.
300 Harvard Avenue
Westville, %,J. 08093

644 W,
Erie, Pa,

12th Street
16512
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CHASSIS ASSEMBLY
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FIGURE l4.
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REAR PAMEL CONTROL.
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