MODEL 191 DMM

SECTION 1, GENERAL

1-1, INTRODUCTION.

1-2. The Keithley Mode! 191 14s a 5-1/2 digit,
200,000-count, manual-ranging bench digital multi-
meter with dc volts and ohms ranges standard. It
provides highly accurate, stable, low noise and
fast-responding readings from 1u¥ to 1200 volts dc
on 5 voltage ranges, and 2 and 4 terminal
ments from 1 millichm to 20 megohms on & resistance
ranges, The 191 is capable of 0.0005% resolution
and Tu¥/Ime  sensitivity. In addition, 1if
purchased the Model 1910 AC Voltage Option, your MM
will provide readings from 10u¥ to 1000 volts ac on
4 ranges, This cption may also be purchased later,

and field installed,
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1-3. Your DMM also has features and advantages that
might not be readily apparent. Some of these are:

e 5-1/2 digit LED display with appropriate de-
cimal point - 0.5 inch digits permit monitoring

measurements from across the room.

Pushbutton NULL -
zeroing, corrects for
ohms, bucks out thermal
measurements permits
ations from a set value. The NULL light
cates that the function is active for operator
safety and to lessen the chance of
error.
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FIGURE 1-1. Model 191 Digital Multimeter
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GENERAL INFORMATION

1-3, Continued,

e A Micro-processor based design that
provides:
A Combination of single slope and charge balance
AD conversion - for faster response and better
linearity.

Automatic non-Tinear digital filtering - for
faster response and reduced noise on the
display.

A reducticn in the number of parts while main-
taining high accuracy and speed of measurement -
simplifies high accuracy measurements and cali-
bration of the instrument and prevides higher
mean time between failures,

e -[EEEEE error message 1indicates improper
uses of the instrument - prevents erroneous read-
ings and reduces possibility of injury to the
user or damage to the instrument.

® Each range has:
Automatic polarity cperation - minus sign dis-
ptayed, positive implied.
Effective input cverload protection.
Overrange indication - polarity and overrange
digit displayed.
Decimal point positioned by range pushbutton.

® Automatic 2/4 wire ohms operation - saves
time and simplifies 2-wire or A4-wire ohms
measurements.

® A full line of optional accessories that
externd the measurement capability of your Model
191. Some of these accessory nmodels are:

1600 High voltage Probe allows your DMIT to
neasure from 1200V to 4CkV dc.

1901 Plug-In Current Adapter allows your DMM to
read dc current from 1nA/digit to 2000mA. Uith
the AC Voltage option, it reads from 10nA/digit
to 2000mA ac.

1682 High Frequency {Rf) Prabe allows your DMH to
measure from 0,25V to 30V rms ac wver a frequercy
rame of 100kHz to 100MHz. 1t can be used
without the AC Voltage Option.

1685 Clamp-0n AC Current Probe (when used with AC
Voltage Option) allows your DHH to measure from
zero to 200A rms ac.
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16561 50-Ampere Current shunt allows your DMM to
measure from 0-50A dc, and with AC Voltage Option
from 10A to 5CA rms ac.

NOTE

Refer to Section 4 for more detailed information
on these accessories.

1-4, WARRANTY INFORMATION,

1-5. The Warranty is given on the inside front cover
of this Instruction Manual. If there is a need to
exercise the Warranty, contact the Keithley
Representative in your area to determine the proper
action to be taken, Keithley maintains service
facilities in the United Kingdom and West Germany,
as well as in the United States. Check the inside
front cover of this Manual for addresses,

1-6, CHANGE NOTICES.

1-7. Improvements or changes to the instrument
which occur after printing of the Instruction Man-
ual will be explained on a Change WNotice sheet
attached to the inside back cover.

1-8. SAFETY SYMBOLS.
1-9. Safety symbols used in this manual are as
follows:

IMPORTANT
The éizﬁ symbol can be found in various places in
this Manual. Carefully read the associated
CAUTION statements with regard to proper use and
handling of the instrument. Damage to the
instrument may occur if these precautions are
ignored,

Thi:ﬁig‘ symbol can be found in various places in
this Manual. This symbol indicates those areas
on the instrument which are potential shock
hazards. Carefully read the associated WARNING
statements with regard to proper use and handling
of the instrument. Serious personal injury may
result if these precautions are ignored.

1-10. SPECIFICATIONS

1-11. Detailed specifications for the Mode! 191 are
given in Table 1-1,
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TABLE

1-1

SPECIFICATIONS

GENERAL INFORMATION

DC VOLTAGE
ILMPERATURE COEE. MAXIMUM
MAXIMUM ACCURACY 1 (% rdg + digits) t (% rdg « digitshL INPUT ALLOWABLE SETTLING
RANGE READING 24 Hr 22-24°C 1yr 18-28°C 0-18°C & 28-50°C RESISTANCE INPUT TIME:
200mY 199.959 005 « 24t 007 + adt 0007 + 1ad - 1000Mohm 1200V AR I
Y 1 99999 004 + | 5d 007 + 2d 0007 ¢ 0 2d » 1000Motim 12000 ¢ RERTS
00V 19 9999 004 + 1.5d 010 « 2d 0008+ 0 2d 10Muhm 1200V RN
00V 199.999 004 + 1.5d o010 « 2d oaan > o 2d 1oMohm 1200\ AR
L2000V 1200.00 005 + 1.5d 010+ 2d ol o LoMohm Fzin AR

NMRR: > 60dB at 50 & 60 tiz.

CMRR: >»120dB at DC, 50 & 60 He (with tkohm in either lead}

‘With sero set by Null function
21 minute max., 700 volts continuous
“To withinn & digits of final reading

il.b sec

for input changes < 15 mirovoits

RESISTANCE

TEMPERATURE COLE.

+-TERMINAL

MAXIMUM ACCURACY ¢ (% rdg < digits) T (% rdg + digits)=C MAXIMUM QUIPUTS SETILING 1EAD

RANGE READING 24 Hr 22-29°C 1¥r 18-28°C 0-18°C & 28-50C 1 short ¥ open TIME: RESISTANCE-
200 ohm 194 9oy 00e + 2d- iz - 3 oala e X AmA A00m\ 1am e b
2kohm 1 9go9a 00+ | 5d 012 - 2d VOTA @ A 40N 1 we Iiohm
20kuhm 19,9600 Joe + | 5d GL2oeoud IS« 2 A00pA EIAY | e S
200kuhm 199 499 Qoo - 1 Sd Q12 - 2d Qs -0 2d RTVFTEY (I 1oane Srochm
roavkehm [y 9w gl 15 aso+oad (LA TR ETAY [RYRY S
oMohm 19 ogag o 1 Ad VA - A RS BT [INTEY [N 2 e et

CONFIGURATION: 4 terminal or 2-terminal
MAXIMUM ALLLOWABLE INPUT: 360V peak, 250V rms

TWith rero set by Null tunction

“Towithim 5 digits of final reading

3 sec tormput changes « 15 mithohms.

IMaximum resistance per lead for additional T dyat error

AC VOLTAGE (Option 1910)

ACCURACY - (s rdy - digits?
{Above 1000 Cunris):

TEMPERATULRE CORFRICIENT
S e rdp o digats) €

MAXIMUM I Year t8-28°C 0-18 C & 2850
RANCGE READING soHe-20kHz 20-50Hs & 20k- 100k Hz soHs-20kHe 10-50Hr & 20k 100kH!,
ha b avang RIS IEN| to-2od RIRTBIR IR St ad
30N Fur e RETURISTR| E0 20 AR I S e
RIVIELY pan gas v s od ta e ad GUES e 0 S0 g
[FULIRAN ANV G tade P e 20d SRR | T et e

RESPONSE: Average, calibrated in rms of a sinewave

MAXIMUM ALLOWABLE INPUT: 1000V rms sine or [, 2 x
10°V » M.

SETTLING TIME: <2 1.3 seconds to within 0.05% of final reading

CMRR: -00dB at DO, 50 & o0 Hzo tthohm in either leads
INPUT IMPEDANCE: 2Mohm ~hunted by fess than 50pl

tWith input shorted, display reads approximately 20 digits
2S0H z- 10kH ..

tor sera to full-scale step input.

20b7-50H s & 1OkE/-20kH .

GENERAL

NULL: Pushbutton allows zeromng of on scale readings. Front panel
annunciator indicates null mode.

DISPLAY: Six 0.5 inch LED digits with appropriate decimal point

CONVERSION SPEED: 1 readingsisecond on PO volts.

3 readingsfsecond on ohms.
2 readings/second on AC volts

POLARITY: Automatic, minus indicated, plus implied.

RANGING: Manual.

OVERLOAD INDICATION:
overrange digit only

INVALID RANGEFUNCTION SELECTION: [isplay reads

~TEEEEE.

ISOLATEON: input LQO to power line ground, greater than 1000
megohms shunted by approximately 300 picofarads. Maximum
input between LU and power line ground, 1400 volts peak, 5 x
107V = Lo

WARMUP: | hour to rated accuracy

ENVIRONMENTAL LIMITS: .
Operating: 0°C to 50°C, 0% ta 80% relative humidity up to 35°C
Storage: -25°C to 85°C

POWER: 105-125 or 210-250V (internal switch selected), 90-110V
available; 50-60Hz, 25V*A maximum.

Display indicates  polarity and

INPUT CONNECTORS: 5-wayv binding posts

UIMENSIONS, WEIGHT: s5mm high « 235mm wide 2

Tamm

Lil‘i‘p (3o~ 9yin v 10 b Net wweight 2 3ky 03 {bs
ACCESSORIES SUPPLIED: Instruction Manual.

AVAILABLE ACCESSORIES:

Model
Model
Model
Model
Moadel
Model
Model
Model
Model
Model
Model
Model
Muodel

1010 Single Rack Mounting Kit
1017 Dual Rack Mounting Kit
Lle00 High Voltage Probe

leat Kelvin Test Lead Set
I651 50 Ampere Shunt

1681 Clip-On Test Lead Set
1682 R¥ Prabe

1e83 Universal Test Lead Set
1684 Carrying Case

1685 Clamp-On Current Probe
1901 Current Adapter

1910 AC Volts Oplion

1913 Catibration Cover
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