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specifications, model 153

AS A YVOLTMETER OR NULL DETECTOR:
RANGE: Zero-left: 10 microvolts full scale to 1000 volts in 17
averiapping 1x and 3x ranges.
Zera-center: & microvolts full scale to 500 voits in 17 over-
lapping 5x and 15x ranges.

ACCURACY (exclusive of noise and drift):
2195 of full scale on 3-millivolt to 1000-volt ranges.
2%, of full scale on 100-microvolt to 1-millivalt ranges.
+3% of full scale on 10-microvalt and 30-microvolt ranges.

ZERO DRIFT: Less than #£:2 microvolts per 23 hours after
warm-up with reasonably constant ambient tamperature.
Less than 8 microvolts during 2-hour warm-up.

Long term drift is non-cumulative.

INPUT NOISE: Less than 0.06 microvoit rms (0.3 microvolt
peak-to-peak) on most sensitive range with input shorted,
Lass than 0.1 microvolt rms (0.5 microvolt peak.-to-peak} on
most sensitive range with 1 megobm source,

INPUT RESISTANCE:

Greater than 200 megohms on 100 micravoit to 1000 volt
ranges.

Greater than 50 megohms on 30 microvolt range.
Greater than 20 megohms on 10 microvalt range,
NOTE: Input resistance of any range may be shunted by a2
megohm resistor using the Function switch,
LINE FREQUENCY REJECTION: A power ling or twice power
p-p

line frequency which is 40 db (_é') greater than fuli scale

affects reading less than 0.5%.
RISE TIME (10% to 909%): Lass than 1 second on 100-microvolt
to 1000-voit ranges.

Less than § seconds on 10-microvoit and 30-microvolt
ranges.

A5 AN AMMETER:

RANGE: Zero—left: 10-1f ampere full scale to 10-tampere in
21 overlapping 1x and 3x ranges.
Zaro-—canter: 5 x 10-12 ampaere full scale to § x 10-? ampere
in 21 overlapping 5x and 15x rangas.

ACCURACY (exclusive of noise and drift):
+2% of full scale on 3 x 10-? ampere to 1 x 10-! ampere
rangas.
3% of full scale on 1 x 10-!® ampere to 1 x 10-? ampere
ranges,

=4% of full scale on 1 x 10-* ampere and 3 x 10~ ampere
ranges,

ZERQ DRIFT: Less than +2 x 10-12ampere per 24 hours after
warm-up with reasonably constant ambient temperature.
Less than 8 x 10-*? ampere during 2-hour warm-up.

INPUT NOISE (with input open): Less than 0,1 x10-12ampere
rms (0.5 x 10-*2 ampere psak-to-peak) on most sensitive
range.

INPUT RESISTANCE: Varies from one ohm on 10-1 ampare
range to one megahm on 10-1f ampere range.

RISETIME (10% to 30%): Less than 2 seconds on 10-*%ampeare
to 10-t ampere ranges.

Less than 5 seconds on 10-!L ampers and 3 x 10-1! ampere
ranges.

GEMERAL:

POLARITY: Meterswitch selectsleft-zero (positive ornegativa)
or center-zere scales. Recorder output polarity is not
ravarsad.

ISOLATION: Circuit ground to chassis ground: Greater than
10° ohms shunted by 0.05 microfarad. Circuit ground may
be floated up to 500 volts d¢ or peak with respect to
chassis ground. .

RECORDER OUTPUT:

Output: 0 to 1 volt dc (adjustable) at up to one milli-
ampere for full-scale meter deflection on any range.
Resistance: Less than 10 ochms with output potentiomster
sat for maximum output.
one volt
Voltage setting in volts

s

Voitage Gain:

Noise: input noise times voltage gain plus moduiation .

products,

Modulation Products: Less than 5% peak-to-peak of full
scale with input shorted, C

CONNECTORS: Input: Special TRIAX, Output: Eindlng posts.
POWER: 105-125 or 210-215 volts (switch sefected), 50 or 6 cps,
35 watts,
DIMENSIONS, WEIGHT: 10%" high x 6%" wide x 10" deep.
Net weight, 13 pounds.
ACCESSORIES SUPPLIED: Madel 1532 Low Thermal Test
Leads: connactar and 3-foot cable with alligator clips.
ACCESSORIES AVAILABLE:
Madel 1531 Gripping Probe with 3footcable . . . . $ 35
Model 1532 Test Leads (extraset) . ........ $25
Model 1633 Mating Connector for special triax input  $ 10
Model 1534 Special Low Thermal Triax Cable,
WAt lopgth . . . . . . ¢ i v it e h e e e e e
PRICE: )
Modet 153 Microvolt-Ammeter . .

TEITHILEY
INSTRUMENTS
b
12415 EUCLID AVENUE
CLEVELAND, OHIO 44108
PHONE {215) 795-2666

ALBUQUERQUE, New Mexico, (505) 268-3941 « BOSTON, Massachusetts, (617) 891.3428 « CHICAGO, [itinois,
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(sea FAIR LAWN, New Jersey) «+ ORLANDO, Florida, (305) 424-2167 - PHILADELPHIA, Pennsyivania, (215)
687-1170 « PHOENIX, Arizona, (602) 273-1673 « SALT LAKE CITY, Utah, (801) 466-4924 « SEATTLE, Washington,
(206) 725-2700 « SYRACUSE, NEW YORK, (315) 454-1438 « WASHINGTON, D. C., (301) 277-5111 « WINSTON-
SALEM, Narth Carclina, (919} 724.0750.
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TENTATIVE SPECIFICATIONS, MODEL 153

AS A VOL ER OR DETECTOR:

RANGE: Zero-left: 10 microvolts full scale to 1000 volts in 17 over-
lappéng 1x and 3x ranges.

Zéﬁd{pgnter;lS microvolts full scale to 500 volts in 17 over-
lapping 5x and 15x ranges,

ACCURACY (exclusive of noise and drift):
#17 of full scale on 3~millivolt ‘to 1000-volt ranges,
¥2% of full scale on 100-microvolt to l-millivolt ranges,
¥3% of full scale on l0=microvolt and 30-microvolt ranges,

ZERO DRIFT: Less than 12 microvolts per 24 hours after warm-up with
reasonably constant ambient temperature. Long term drife
is non~cumulative,

Less than 8 microvolts during 2-hour warm-up,.

INPUT NOISE: Less than 0,06 microvolt rms (0.3 mlcrovolt peak-to-_ ?
peak) on most sensitive range with input shorted. Less
than 0.1 microvolt rms (0.5 microvolt peak-tofpeak) on
most sensitive range with 1 megohm gource.

INPUT RESISTANGE'

Greater than,ZOO megohms on 100rmicr§#§it;ﬁg_i600 volt ranges.
Greater than 50 megohms on 30 microvolt. range.
Greater than 20 megohms on 10 microvolt range.

NOTE: Input resistance of any range may be shunted by a 2 megohm
resistor using the Function switch.

LINE FREQUENCY REJECTION- A power line or twice power_ line frequency

'which is 40 db CFHEE greater than full scale affects reading
“less than 0 5%, ‘

RISE TIME (10% to 90%): Less than 1 second on 100-microvolt to 1000~
volt ranges. _
Less than S5 seconds on 10-microvolt and 30-microvolt ranges,

AS AN AMMETFR:

RANGE: Left zero: 10711 ampere full scale to 10-1 ampere in 21 over-
lapping lx and 3x range
Center zero: 5 x 10712 ampere full scale to 5 x 10~ 2 ampere in
21 overlapping 5x and l5x ranges.

ACCURACY (exclusive of noige and drift)
+2% of full scale on 3x10”Y ampere to 1x10~l ampere ranges.
3% of full scale on 1x10710 ampere to 1lx10~ 9 ampere ranges.,
+4% of full scale on 1x10"1l ampere and 3x10~1l ampere ranges.
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ZERO DRIFT: Less than T 2 x 10-12 ampere per 24 hours after warm-up
with reasonably cgnstant ambient temperature.
Less than 8 x 10 ampere during 2-hour warm-up. .

INPUT NOISE (with input open): Less than 0.1 x 10712 ampere rms
(0.5 x 10-12 ampere peak-to-peak) on most sensitive range.

INPUT RESISTANCE: Varies from one ohm on 1071 ampere range to one
megohm on 10~11 ampere range,

RISE TIME ( 10% to 90%): Less than 2 seconds on 10'10 ampere to 10"}
ampere ranges, -11
Less than 5 seconds on 107!l ampere and 3 x 10 ampere ranges,

GENERAL:

POLARITY: Meter switch selects left-zero (positive or negative) or
center-zero scales, ‘Recorder output polarity is not reversed.

ISOLATION: Circuit ground to chassis ground: Greater than 109 ohms
shunted by 0.05 microfarad. Circuit ground may be floated up
to 1500 volts dc or peak with respect to chassis ground,

RECORDER OUTPUT:

Output: O to X1 volt dc (adjustable) at up to one milliampere
for full-scale meter deflection on any range,

Resistance: Less than 10 ohms with output potentiometer set
for maximum output,

Voltage Gain: one volt

Voltage setting in volts

Noise: Input noise times voltage gain plus modulation products,

Modulation Products: Less than 5% peak-to-peak of full scale
with input shorted,

CONNECTORS: Input: Special TRIAX, Output: Binding posts.
POWER: 105-125 ox 210~250 volts (switch selected), 50 or 60 cps, 35 watts,

DIMENSIONS, WEIGHT: 10-1/2" high x 6-5/8" wide x 10" deep.
Net weight, 13 pounds.

ACCESSORIES SUPPLIED: Model 1532 Low Thermal Test Leads: connector
and 3-foot cable with aligator clips.
ACCESSORIES AVAILABLE' o
Model 1531 Probe gripping probe with 3 foot cable . . . $35
__ Model 1532 Test Leads (extra set) . . . . . . . . « . . $25
Model 1533 Mating Conmnector for special triax input . , §10__
. Mpdel 1534 ‘Special Low Thermal Triax Cable, l0-ft, length$l5

PRICE: .
Model 153 Microvelt-Ammeter , ., ., . . . . . ., . . . . . $550

Page 2 of 2
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The Model 153 specifications, model 153

i

- N N : AS A VOLTMETER AND NULL DETECTOR )
10 microvolts full scale to 1000 volts in 17 overlapping 1 x and 3x ranges.

ACCURACY fexclusive of nolse and drift):
+ 1% of full scale on 3-millivolt to 1000-volt rangés.
> 2% of hull scale on 100-microvolt to T-millivolt ranges.
+ 3% ot tull scate on 10 and 30-microvalt ranges.
ZEROD DRIFT: Less than 2 microvalts per 24 hours aftar warm-up with reasonably constant ambient tem-
peraturg. Less than B microvolts during 2-hour warm-up. Long term drift is noncumulative,
INPUT NOISE. With input shorted, less than Q.06 microvolt rms (0.3 microvolt peak-to-peakl on most
5ensitive range.
With 1.megohm souwrce, less than 0.1 microvelt rms (0.5 microvolt peak-to-peak) on mast sensitive range.
INPUT RESISTANCE:
Greater than 200 megohms on 100-microvelt 1o 1000-volt ranges,
Greater than 50 megehms on 30-microveolt range.
Greater than 20 megohme on 10-microvolt range. .
Nowe: Input registance of any range may be shunted by a 2-magohm rasistor by using the Function switch.
LINE FREQUENCY REJECTION A voltage of powar line or twice power ling freguency which is 40 dB
(%—CE) @roater than full scaia affects reading less than 0.5%.
RAISE TIME (107 10 90"} Less than 1 secend on 1 00-microvolt 1o 1000-voit ranges.
Less than § seconds on 10 and 30-microvelt ranges.

AS AN AMMETER

_"',"‘“r""“' . . - . . . P—
ampare full scale to 10™" ampere in 21 overlapping lx and 3x ranges.

ACCURACY lexclusive of noise and drift):
+ 2% of fult scale nn 3 x 10-%to 107" ampere ranges.
+ 3% of full scals on 1010 10°* ampere rangos.
+4% of full scale on 107 and 3 x 10" ampere ranges,

ZEROQ DRIFT Less than £2 x Y0°'2 ampere per 24 hours after wam-up with reasonably constant ambient
tamperature,
Lass then 8 x 10777 ampare during 2-hour warm-up.

INPUT NOISE lwith input open): Less than 0.1 x 102 ampere rms (0.5 x 10°'? ampere p-p} on most
sansitive ranga.

INPUT RESISTANCE  One ohm on 10t ampere range, incteasing to one megohm on 10" ampere range.

RISE TIME(10" to 90”.): Less than 2 gaconds on 107" to 107 ampere ranges.
Lass than b seconds on 10" and 3 x 10" ampare ranges,

© GENERAL:

POLARITY" Mater switch selects lefi-zero {poshive or nagstive! or center-zero scales. Recorder culput po-
larity is not revarsed.

ISOLATION- Circuit ground to chassis ground: Greater than 10 ohms shunted by 0.054F. Circuit ground
may be floated up to £ 500 voits dc or peak with respect 1o chassis ground.

RECORDER QUTPUT
Output: O to + T volt [adjustable) at up to 1 milliampere for full-scale meater deflection on any range.
Resistance: Less than 10 oghms with output potentiometer set for maximum output.
Vaoltage Gain: 1 volt/Voltage setting in volts
Noise: Input noige times voltage gain plus modulation products.

ch 81modulation Products: Lass than 6% paak-to-paak of fult scale with ipput shored.
CONNECTORS: Input: Special Triguial. Dutput: Binding posts.
POWER: 1NKR.128 ar 210L280 wendie fowiteh catartardt RN ar AN Hr 3R wang

RANGE ¢

L] .
kg) *ACCESSORIES AVAILABLE
Ak Model 1631 Gripping Proba {sse page 45} ... . .. .. . . . .. $ 50
Modst 1632 Law-Thermal Test Leads lextral. . .. .. ... .. ... ... § 27
br Modal 1633 Mating Connector: for special triaxial input . . ... .. ....... ... ........,

hroy Model 1634 Spacial tow-Thermal Triax Catile: LO £, (3m) length of cable fo}cgly.
Model 4005 Single/Dual Rack Mounting Kit: Adapts one or two
Models 153 for standard 10 1/2 in. x 19 in. rack mounting,.
11 in. (280mm) depth behind front panel.
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specifications, model 1483

AANGE. 10 nenovolts (10 x 100 wvolt) full scale to 100 millivalts an a zero-center meter. 18 over-
lapping ranges in 1x and 3x steps.

ACTURACY
Meter: = 2% of fuil scale aa all ranges.
Output Terminals: % 1% of full scale on alt ranges.
Note. Accuracy spacifications exclude naise and drift.

ZEAC DRIFT Less than 10 nanovolts per 24 hours after 1-hour warm-up with r¢asonably constant
ambient tamparature. Long-1erm drift is non-cumulative,

INPUT MOISE with ioput shorted. Less than 0.2 nanovolt rms {1 panovolt peak-to-peak) on most
sensitive range,

RESQLUTICON Better than t nanovolt on the most sensitive range.

INPUT CHARACTERISTICS

Input Maximum Linal
Aangs flealstance Sourca’ Fraguancy
Qreatar than RAesistance Rejection
10.9 nV 1k} 10n 3000:1
30.0 nv 3kt 3001 1000:1
0.1 pv 10 ki¥ 1000 10001
0.3 uv 30kn 3000 500:1
1.0 v 100 k0 1k 300:1 s
1001 L }
3.0 V10 300 kn Jwn dacreasing 1o i
100.0 uv 50:1
100:1
G.01 mv to 1 M 10 ki dacreasing to
100.0 mv 51

Notes: 1 Source rasistances higher than the recommended maximum will increase noiss and rise time.
2 Ratio of impressed peek-to-paak line frequency voltage at input to indicated dc voltage.
COMMON MODE REJECTION: BO or 60 Mz groater than 160 dB. 100 or 120 Hz: greater than
140 dB. (See note 2 abovs.)
tSCLATION: Circuit ground to chassis ground: Greater than 10* ohms shunted by 0.05 microfarad.
Circuit ground may be floated up to 400 volts with respect 1o chassis ground. On battery operation,
may he completely isolated from power ling and ground.
RISE TIME 10 to 90,
30-nanovolt Ranga: Less than 2 seconds when source resistance is less than 10% of maximun;
4 seconds using maximum source rasistance. Rise time is about 3 times longar on 10-nanovolt range.
0.1-microvolt to 100-millivelt Ranges: Less than 0.5 second when source resistance is less than
10% of maximum; 3 seconds using maximum source resistance,
ZERD SUPPRESSICN. Up to at lgast 100 microvolts on the microvolt ranges and up to at least 100
milliveits on the millivolt ranges. Stability is such that 100 times full scale may be suppressed.
RECORDER QUTPUT
Qutput: =1 volt d¢ at up to 1 milliampere for full-scale meter daflection.
Resistance: Lass than 5 ohms within the amplifier pass band.
Gain: 1 valt/Range setting in volts
Noise: Input noise times gain plus modulation products.
Moduilation Products: Less than 2% peak-to-paak of fulf scale with input shorted.
COMMECTORS Input: Special Keithiay Model 1485. Qutput: Amphenol 80-PC2F.
POWER
Lingi lEfliparatinn: 106-125 or 210-260 vols (switch selected), BO Hz, 16 watts. 50-Hz models
available,
Battery Operation: Rechargeable nickel-cadmium B-volt battery pack. 14 hours full charge to com-
plete discharge. For maximum battery lifa, battery operation recommended for no more than 8 con-
secutiva hours bafore racharge.
DEMENSIONS. WEIGHT 8% high x 17%"" wide x 10'' deep; net waight, 20 pounds.
ACCESSORIES SUPPLIED Model 1481 Low-Thermal Input Cabia with alligator clips; mating output
and demaodulator test plugs; internally mountad nickel-cadmium battery pack and charging circuil.
ACCESSORIES AVAILA3BLE. {Many of the following accessorias are described on page 45.)

Model 1481 Low-Thermal Input Cable {extra) . . .. .. .. ... .. .. ... . .. . ... ... ..., 5 30
Model 1482 Low Thermal tnput Cable . . . . . . . ..., .. . ... ... .. ... ... . .. $ 30
Model 1483 Low-Thermal Connsction Kit. .. . .. .. ... ... . .. ... ... ... . ... $ 90
Model 1484 Refill Kit . . . .. .. ... ... . ... $ 35
Model 1485 Famala Low-Tharmal Input Connector. . ... . ... .. ..., ........... s 1N
Model 1486 Male Low-Thermal Input Connector . ... ... . ... ., ... ... . .. ......% 1 N
Model 1488 Low-Thermal Shorting Plug ... .. ... .. ... ... .. .. ... ... ... .. ... $ 30
Model 1489 Replacement Battery Pack . . .. .. ... . ...... ... . i $ 80
Model 4002 Rack Mounting Kit. . ... ... ... . ... ... s 7
PRICES  (For export pricing see inside front cover.)

Model 148 Nanovoitmeter (BOHz, Bench}. . .. .. .. . ... ... ... . ... .. ... $1465
Modet 148 Nanoveltmeter {SO Mz . .. .. .. ... ... .. ... ... $14985
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specifications, model 153

AS A VOLTMETER AND NULL DETECTOR
RANGE. Zero-left: 10 microvalis full scale te 1000 velis in 17 overlapping I1x and 3x ranges.
Zero-centar: 5 microvohts full scale to 500 volts in 17 overlapping 5x and 15x ranges.
ACCURACY (axclusive of noise and drift):
= 1% of full scale on 3-miltivokt te 1000-volt ranges.
* 2% of full scale gn 100-microvolt to 1-miklivolt ranges.
= 3% of full scale on 10 and 30-microvalt ranges.
ZERO DRIFT: Less than =2 microvolts per 24 hours after warm-up with reascnably constant ambient tem-
oesature, Lass than 8 microvelts during 2-hour warm-up. Long term drift is noncumulative.
INPUT NOISE- With input shorted, less than 0.06 microvolt rms {0.3 microvolt peak-1a-peak) on most
$ensitive rangs.
With {-megohm source, lass than 0.1 microvelt rms (0.5 microvolt paak-to-peak) on most sensitive sange.
INPUT RESISTANCE: -
Graater than 200 megohms on 100-microvolt to 1000-vall ranges. ’
Greater than 50 megohms on 30-microvolt ranga,
Graater than 20 megohms on 10-microvolt range. .
Note: Input resistance of any range may ba shunted by 2 2-megohm resistor by using the Function switch.
LINE FREQUENCY REJECTION: A woltage of power line or twice power line fraquency which is 40 d8

(%EE) greater than full scale affects reading less than' 0.5%..

RISE TIME (10% to 90°): Less than 1 secand on 100-microvolt to 1000-vait rangaes,
Less than § seconds on 10 and 30-microvolt ranges.

AS AN ANMMETER:

RANGE: Zero-left: 10'" ampare full scale to 10! ampare in 21 averlapping 1x and 3x ranges.
Zaro-centar: 5 x 10" ampare full scale to 5 x 10°1 ampere in 21 ovarlapping Bx and 16x rangas.
ACCURACY lexclusive of nolse and drift): '
=2% of full scale on 3 x 10-*10 10" ampere ranges,
+=3% of full scale on 10" 1o 10°* ampere ranges.
=4% of full scate on 10" and 3 x 10°" ampere ranges.
ZERQ DRIFT: Less than =2 x 10° ampere per 24 hours after warm-up with reasonably constant ambient
temperature.
Lass than B x 10" smpere during 2-hour warm-up.
INPUT NOISE (with loput open) tess than 0.1 x 107 ampere rms (0.5 x 10-'* ampara p-p) on most
sansitive range.
INPUT RESISTANCE: One ghm on 10 ampere range, increasing ta one megohm on 10°" ampere range.
RISE TIME!10° to 90%): Lass than 2 seconds on 10" to 13 smpere ranges.
E g T 1 Less than § saconds on 10" and 3 x 10" ampere ranges.
a@tcrs, Hall effecrgenerators and strain ] GENERAL.

_geuges..
BT

s by POLARITY: Mater switch selscts left-zera (positive or nagative) or canter.zero scalas. Racorder output po-
; larity is not reversed,
e T X ISOLAYION: Circuit ground to chassis ground: Greater than 10% ohms shunted by 0.05xF. Circuit ground
ST LT T may be floated up to =500 volts dc or peak with respact to chassis ground.
RECORDER QUTPUT
Qutput: O 10 =1 voit (adjustable) at up ta 1 milliampers for full-scale mater delection on any range.
Resistanca: Less than 10 ohms with outpul potentiomater set for maximum outpul.
Voltags Qain: 1 volt/ Voltage setting in volts
Noise: input noise times voltage gain plus modulation praducts.
Modulation Products: Less than 5% peak-to-peak of tull scale with input shorted.
CONNECGTORS: Input: Special Triaxial. Qutput: Binding posts.
POWER 105-125 or 210-250 volts {switch salactea), 50 or 60 Hz, 35 walts.
DIMENSIONS. WEIGHT: 10%"" high x 6%'* wide x 10"’ deep; net weight, 13 pounds.
ACCESSORIES SUPPLIED: Model 1532 Low-Thermal Test Leads: connactor and 3' cable with alligator clips.
ACCESSDRAIES AVAILABLE

Model 1531 Gripping Probe (seepage €8] . . . ... .. ... . . i i $ 50
Model 1532 Low-Tharmal Tast Leads {extral . . ... .. .. ... ... .. . . s § 27
Model 1533 Mating Connector: for special trigxial input. . ... .. .. ... ... .. .. 6 10
Fodel 16534 Special Low-Thermal Triax Cable: 10" length of cable only. ., . .. .. _........... $ 15
Model 4006 Rack Mounting Kit{see page 45) .. .. ... . .. ... .. . ...t $ 30

PRICE Model 153 Microvoit-Ammoter {8ench}
{For export pricing see inside from cover,)




