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INTRODUCTION

This reference and -p-rogramming guide contains condensed
specifications, descriptions of various features and infor­
mation for operating the Model 196. Also included are pro­
gramming examples using various controllers.

© 1986, Keithley Instruments, Jne.
Instrument Division

Cleveland. Ohio, U.S.A. , ,
Document Number 196-903-01 Rev. A
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CONDENSED SPECIFICATIONS

DC VOLTS

Range

300mV
3 V

30 V
300 V

lWhen properly zeroed,

TRMS AC VOLTS

6Y,-Dlgit Accuracy
±(%rdg + counts)
1 Year, 18 ~2aoC

O.OOB ~ + :itY
0.0038 + :to
0.008 + 30
0.009 + 30

51h:-Diglt AcCllfaCY
±(% rtlg + collnlS)
1 Year. 18° ·28°Cl

20Hz­
Range 50Hzl

300mV 2+100
3 V 2+100

30 V 2+100
300 V 2.+100

50Hz­
200Hzl

0.3+100
0.3+100
0.3+100
0.3+100

200Hz.. '1nkRZw-
10kH~' 20kJi.'

0.15+100 0.4+200
0.15+100 0.3+200
0.15+100 0.4+200
0.15+ 100 0.4+200

20kHz­
10QkHz2

2.0-.;.300
1.5+300
1.5"'-300
l--Eh-300

lS!newave inputs above 2000 counts

2Sinewave inputs above 20,000 counts.

NON~SfNUSOD(AL iNPUTS: For fundamental frequencies
<1kHz, crest factor <3. add 0.25% of reading to specified
accuracyior 300mVand 3V ranges; add 0.6% of reading
to specified accuracy for 30V and 300V ranges.

INPUT IMPEDANCE: lMO shunted by <120pF.
3dB BANDWIDTH: 300kHz typical.
RESPONSE: True root mean sqUi3re, ac coupled

3
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dB (Rei. tv)

Accuracy ±dB
1 Year, 18° ~28°C

Input 20Hz-20kHz 20kHz-100kHz
-34 to 49dB

120m\' to 300V)
-54 to -34dB
12mV to 20mVl

~ Typical

OHMS

0.2

1.1

0.4

3'

6V.-Digtl Accuracy
±(%rdg +- counts)

Range 1 Year, 18° ·28Cl C
300 {]l 0.010 + 202

3 kO' 0.007 + 20
30 <0' 0.007 ;- 20

300 kG 0.021 + 20
3MO 0.021 +~20

30MO 0.1 + 50
300MO' 2.0 + 5

14-terminal accuracy, 3000-30kfl lange.
2 When properly zeroed.

1 Resolution on 300Mn range is limited to 534-digJts.

CONFIGURATION: Automatic 2- or 4-wire. Offset compen­
sation available on 3000-30kO: ranges. Allowable compen­
sation of ±10mV on 3000 range and ±100mVon 3kQ and
30k:Q ranges.

OPEN CIRCUIT VOLTAGE: 5.5V maximum.

4
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DC AMPS

Range
300pA

3mA
30mA

300mA
3 A

S1h~Digit Accuracy
±(%rdg + counts)
1 Year, 18° -28 Cl C

0.09 + 20
0.05 + 10
0.05 + 10
0.05 + 10
0.09 + 10

Maximum Voltage
Burden

O.4V
OAV
O.4V
0.5V
2 V

300 pA 2 + 100 0.9 + 100
3mA 2 + 100 0.6 + 100

30mA 2 + 100 0.6 + 100
300mA 2 + 100 0.6. + 100

3 A 2 + 100 0.6 + 100
IFor sinewave inputs above 2000 coUnts

TRMS AC AMPS

51f:t-Olgit Accuracy
±(%rcIg + .counts)
1 Year, 18° -28°C1

Range 20Hz-45Hz 45Hz-10kHz

Maximum Voltage
Burden

O.4V·
OAV
O.4V
0.5V
2 V

RESPONSE: True root mean square, AC coupled.
NON-SINUSODIAL INPUTS: Specified accuracy lor

fundamentalfrequencies < 1kHz. CF < 3, at % fUll scale.

5
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dB (Ref. = 1mA)

Input
-34 to +69dB
(20"A to 3A)

-54 to -34dB
(2"A to 20"A

Accuracy ± dB
1 Year, 18° ·28°C

20Hz-10kHz

0.2

0.9

MAXIMUM READING RATES'
DCV, DCA, ACV, ACA, Readings/Second

Continuous irrto External TrIgger Triggered via
Internal Buffer into Internal Buffer IEEE-488 Bus

Aeso- MUX: MUX: MUX:
lutlon Oft On Oft On ..0", .Qn

3Y..-Oigit 1000 1000 237 80 112 58
4 }J·elg!t 333 333 145 63 91 4'
5Yt-Digit 35129J 9C7.S} 40133) 9(7.5) 35f291 90.5J
6l'i-Digit' 917.5) 0.3(0.25) 0.3(0.25)

OHMS Readings/Second

ContInuous Into External Trigger Triggered via
Internal BUffer Into Internal Buffer IEEE·488 Bus

R,oo- MUX: MUX: MUX:
lution Oft On Oft On Oft On

3l'i·Diglt 53 25 57 25 37 23
4Y..-Digit 43 20 47 21 30 19
5Y..·Digit 16\13) 9.5(7.5) 18{15) 9.5i7.5) 15(12.5) 9.5(7.5)
6%-019It' 9{7.5) 0.310.251 O.3(O.25}

6
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Offset Compensated Ohms: Rates are 0.5 x normal mux
on ohms rates.

'Reading rates are for on-ra,nge on-scale readings with
internal filter oft for 3V, 3kO, and 3mA ranges. 6% - and
5Y2-digit rates are for 60Hz operation, Values in paren­
thesis are for 50Hz operation.

21nternal filter on.

7
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SAFETY PRECAUTIONS

1. Before operation, ground the instrument through a prop­
erlv earth grounded power receptacle.

2. Before servicing, disconnect the instrument from the
pOWf;t line and all other equipment. 31"1d consult the Model
196 Instruction Manual.

3. Do not touctTany terminals whrle the instrument is turned
on or connected to any other test equipment.

a
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DISPLAY MESSAGES

Error Messages'

Message Explanation
UNCAL PPROM failure on power up. See

manual, paragraph 6.7.2.
NO PROGRAM Invalid entry while trying to select

program.
O.vERFLO KI! Overrange-Decimal point position

and mnemonics define function and
range {3kQ range shown}. The
number of characters in the
"OVE-RfLO'~message defines the
display resolution (6Y2d resolution
shown).

TRIG-ERROR lfigger recetved while 5t1ll process-
ing reading from last trigger.

AC ONLY Selecting dB with instrument not fn
ACV or ACA.

NO RANGE Pressing a range button while in
ACV dB or ACA dB.

CONFLICT 196 in inValid state {Le., dB func-
tion) when entering ca.libratlon
program.

*These messages Bre associated with front panel opera~

tion. Messages associated with IEEE operation are located
in the IEEE section of this guide.

9
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INPUT SWITCH

The fNPUT switch nocated on rear panel) is used to select
either front pan-el inputs or rear panel inputs. With the input
switch released (out]. the rear panel safety input jacks are
selected. With the switch depressed (in), the front ·panel
safety jacks are selected. Status of the switch position can
be read over the IEEE-488 bus (see US status word),

10
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RANGE GROUP

RANGE

AUTO Range
Pressing the AUTO button places the Model 196 in
autorange and turns on the AUTO indicator light.

Manual Range
Pressing the'" button causes the Model 196 to uprange.
Pressing the'" button causes the instrument to downrange.
Either button disables autQranging.

11
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FUNCTION

o
oCV =:-:::

:!:D
o

ACV-

00

-fUNCTION

o DO
Q DCA == ACA --

,0 20 ,0
zoov MA,l( 300V MAX 300'.1 MAX 3A MA.>: 3A MAX

These buttons are used 10 select the DC volts (OCVl. AC
volts tACVt Ohms IU}, DC current IDCA). and AC current
(ACAJ functions.

-Basic Measurements

1. Select a measurement function by pressing the appro­
priate button.

2. Select a range consistent with the expected input signal
or use AUTO range.

3. Select front or rear panel jn~uts with the INPUT switch.
4. Use the ZERO button as needed to cancel offset voltages

or lead resistances. This is recommended on the 300mV
DC and 300n ranges.

5. Connect the signal to be measured to the input terminals.
FouNerminal measurements are recommended on the
3000, 3kO and 30kO ranges.

6. Take tile reading from the display.

Note: The current function is protected by a 3A fuse. tt is
accessible from the rear panel.

12
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MODIFIERS

MODIFIER

o 0
ZERO FILTER dB

70 BO 90

ZERO
The Zero feature serves as a means of zero correction or
baseline suppression by allowing a stored offset value to
be subtracted from subsequent readings. When the ZERO
button is pressed, the instrument triggers 8.conversion and
stores the reading as a zero value. Program ZERO allows
the user to manually enter the zero value. All subsequent
readings represent the---differences between the applied
signal level and the zero value. A zero value can be estab­
lished for any or all measurement functions and is
remembered by each function.

OPERATION

1. Select function and range.
2. Turn ZERC? off if presently on,
3. Apply a short or baseline signal to the input.

4. Press the ZERO button. The display will read zero.
5. Disconnect the short or baseline signal and apply the

signal to -be measuied.

13
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FILTER
The digital filter attenuates excess noise present on input
signals. The filter is a weighted average type. The factory
default filter weighting is 1/10 (filter value 10). Program FILTER
allows the user to change fElter weighting from 1 to l/g:, {filter
value 99)_ Each function can have its own unique filter value.

Each filtered measurement is first filtered for three 'time con­
stants before being displayed. A time constant is measured
in readings. The number of readings in one time constant
is equal to the filter value. Thus, for a filter value of 10, three
time constants is equal to 30 readings.

OPERATION

With Program FILTER, set to the desired filter value and press
the FILTER button. The indicator wfll turn on and flash
until a fully filtered reading is obtained.

dB
The dB button selects the dB measurement mode with the
instrument in the ACV or ACA functions. When measuring
in dB, it is possible to compress a wide range of measure­
ments into a much smaller scope. The displayed reading is
directly in dB. The relationship between dB and voltage!
current ~n be expressed by the following equations:

IV~I
dB 20 log­

IV..,I

1i,.1
dB ~ 20109-

lI ....tI

14
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where:

Factory Default V,., = 1V
1,., = 1mA

From the above equation, it can be derived that 1Vor 1mA
at the input (VJ" and 1/,,) will result in a OdS reading on the
Model 196.

There are two methods that can be used to change the
reference value. One method is to use the zero feature. This
consists of applying a signal to the instrument and pressing
the ZERO button. The suppressed level is the dB reference
(OdS point). An alternate method is to use Program dB to
enter the desired reference value.

OPERATION

Operation consists of selecting ACV Cir ACA, changing (if
desired) the dB reference. applying the signal to be
measured, and pressing the dB button.

dBm Measurements:

dSm is decibels above or below a 1mW reference. Measure­
ment in dBm can be referenced to impedance rather than
voltage or current. Because the in~trum.entccmnot directly
establish impedance references, an equivalent voltage must
be calculated and established for a particular impedance
reference. Use the following equation to calculate the
equivalent voltage:

V", for OdBm

15
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dBW Measurements:

dBW is decibels above or below a 1W reference.
Measuremeots in dBW are made in the same manner as
d8m measutements; that is, calculating and establishing
the voltage reference for a particular impedance. Use the
following equation to calculate the voltage reference:

V"f for OdBW = ,rz:;-

16
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FRONT PANEL PROGRAMS

CONTROL

ENTERo PRGM

o

The CONTROL buttons IPRGM ano ENTER), along with the~­
data buttons (±, 0 through 9), are used to manipulate front -.
panel programs.

17
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Program

o IMenu,

2 (Resolution)

4 {MX+BI
5 (HI/La/PassI

6 (Muxl

30 (Save,

31 (IEEE Address)
32 (Une Frequencyl

33 ISeif Testl
34 (MX+B Parameters)

35 {H(!LOI Limits)
36 (Calibration)

37 IRe.et)

II

ZERO
FILTER
dB

Description
Display software level and
Ijst available front panel
programs,
Change display resolution

"(3%d, 4Y.!d, 5%:d or 6Y2d).
Enable MX+B program,
Enable/disable Hl/LO/Pass
program.
Recall status, enable/disable
auto/cal multiplexer.
Save current front panel
setup.
Recall/modify IEeE address.
Recallfmodi1y line frequency
setting 150/60Hz).
Enter self~test program.
Recall/modify MX+B pro­
gram value.

, Reca\1!modify HIlLO limits.
Enter digital calibration
mode.
Returns 196 to factory
default conditions.
Recall status, enable/disable
ohms compensation.
Recall/modify zero value.
Recall/modify filter value.
Recall/modify dB reference
value.

Program Selection
Program selection is accomplished by pressing the PRGM
button followed bV the button (5) that correspond to the pro­
gram number or name. Fore.>;amp1e. to__select Program 31
(IEEE -Address), press the PRGM button and then the "3'1
and "1" buttons.

18
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A program can be exited at any time, without changing
previous program parameters, by-pressing the PRGM button.

Data Entry
Program data is applied from the front panel using the data
buttons. The data buttons consists of the buttons labelled
with the ± polarity sign and numbers 0 through 9. Data
entry is accomplished by pressing the appropriate number
button at each cursor location. Cursor rocation IS indicated
by the bright, flashing display digit. The cursor moves one
digit to the right every time a number is entered.

Program 0 (Menu)
This program displays the software revision level of the
Model 196and lists the available front panel programs. After
the program is selected, use the manual range buttons (T
and .A.) to scroll through the -program listing. To exit from
the menu, press the PRGM button.

Program 2 (Resolution)
This program is used for the selection of the number of digits
of display resolution for the presently selected function.
Available resolution is dependent on function and range.
After the program is selected, dispJay the desired resolu M

tion using the" and'" buttons, and then press the ENTER
button.

Program 4 (MX+B)
Program 4 allows the user to enable or disable the MX+B
feature. The MX+B feature allows the User to automatically
multiply normal display readings (Xl by a constant (Ml and

19
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add a constant tal. The result {YI will be displayed in ac~

cordance with the formula, Y=MX+B. After the program
is selected, any manual range button will toggle the display
to the alternate status. The ENTER button will enter the
displayed status.

Program 5 (HIILO/Pass)
When this program is selected, the Model 196 will indicate
whether or not a specific reading falls within a prescribed
range. The instrument will display the HI or LQ message
for out-of-limit readings and the PASS message for in-limit
readings. The HI and LO limits can be set to anyon-range
value with Program 35 (Hl/LO Limits). To disable the pro­
gram, press the presently selected function button.

Program 6 (Auto/Cal Multiplexer)
Program 6 allows the user to disable and enable the
multiplex circuitry. With the mulflplexer disabled, measure­
ment speed is increased and high impedance DCV
measurements can be made. After the program is selected,
any range button will toggle the dispJay to the alternate
status. The ENTER button enters the displayed status.

Program 30 (Save)
Program 30 saves the present set up parametec. These con~

ditions will replace the previously saved conditions on power
up. After the program is selected, pressing the ENTER but­
ton will cause the present set up to be saved. Pressing any
other button will cause the instrument to exit Program 30
without changing the previously saved set up.

20
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Program 31 (IEEE Address)
Program 31 allows the user to check and/or modify the
IEEE·488 primary address. After Program 31 is selected,
the current IEEE address value will be displayed. To retain
the current IEEE value, press the ENTER button. To change
the primary address, enter a new value (O to 31) and press
the ENTER button.

Program 32 (Line Frequency)
Program 32 allows the user to check the line frequency set"
ting of the instrument and to select the alternate frequency
setting. The instrument can be set to either 50 or 60Hz.
After the program is selected, any range button will toggle
the display to the alternate setting. The ENTER button will
enter the displayed setting. .

Program 33 (Diagnostic)
Program 33 is a diagnostic program designed to switch on
various switching FEr's. relays and logic levels to allow
signal tracing through the instrument. Also, tests on the
display and memory are performed. Refer to paragraph 6.7.3
in the maintenance section of the manual to use this pro­
gram to troubleshoot the instrument.

Program 34 (MX+B Parameters)
Program 34 allows the user to check and change the M and
B values for the MX+B feature (Program 41. Valid M values
are in the range of -9.999999to +9.999999. The B value
range is from ±O.OOO1 XlO~3 to ±9999.999 (including
zero). After Program 34 is selected, the current M value will
be displayed. To retain the displayed value, press the ENTER
button, To change the M value, enter a value and press the
ENTER button. The current B value will then be displayed.
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To retain the displayed B value. press the ENTER button.
To change the B value, enter a value and press the ENTER
button. Note that the value B is scaled according to the
range in use.

Program 35 (HI/LO Limits)
This program is used to set the high and low limits for Pro'­
gram 35 (HI/LO/Pass). The limit values are scaled according
to the range in use. When the program is selected, the cur­
rently programmed low limit is displayed. Modify the value.
if desired, and press the ENTER button. The high limit will
then be displayed. Modify the high limit, if desired, and press
the ENTER button.

Program 36 (Calibration)
The User can easily perform front panel digital calibration
by applying accurate calibration signals and using Program
36. Calibration signals can be prompted default values or
values entered from the front panel. Refer to the Model 196
Instruction Manual, Section 6 for complete information.

Program 37 (Reset)
Program 37 resets aU instrument set up parameters back
to the factory default conditions. After the program is
selected, pressing the ENTER button will reset the instru­
ment to factory default conditions. Pressing any other but­
ton will cause the instrument to exit Program 37 without
resetting the parameters. After running this program, Pro­
gram 30 must be fun to nave factory default conditions on
power up.

22
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Program Q
Ohms compensation is used to compensate for external
voltage potentials across the unknown re-sistor when
making 2 or 4-terrninal resistance measurements up to
300kn, After this program is se{ectedl any range button will
toggle the display to the alternate status (on/off). The ENTER
button enters the displayed status. With ohms compensa~

tion enabled, the Q indicator light will blink when the ohms
function is selected.

Program ZERO
-Program ZERO allows the user to check and modify the zero
va]ue. After Program ZERO is selected the current zero value
will be displayed.lfdesifed, change the displayed zero value
and press the ENTER button. The instrument will return to
the previous operating state with the zero modifier enabled.
The subsequent displayed reading will reflect the entered
zero value.

Program FILTER
Program FILTER allows the qser to check and modify the
number of readings averaged by the filter. After the program
is selected the current filter value will be displayed. Alter
the filter value, if desired. and press the ENTER button. The
instrument will return to the previous operating state with
the filter enabled using the programmed filter value.

Program dB
This program allows the user to check andlor change the
dB reference level. When this program is selected. the cur~

rently programmed reference level will be displayed. Alter
the reference level. if desired. and_press the ENTER button.

• The reference range for ACV is up to 9.999S-9V and the
range for current is up to 9.9S999mA.

23
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LOCAL

TLK RMT LSN

ODD
LOCALo

The LOCAL button allows the user to return -control to the
front panel wi'ien the instrument is being controlled over
the fEEE'-488 bus (RMr indicator IightonL This button wiH
have 1'10 effect if Jocallockout (LLOl was asserted over the
bus.

24
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FRONT PANEL TRIGGERING

For front panel triggering, the instrument must be placed
in the appropriate trigger mode from over the IEEE-488 bus.

One-shot Triggering~

1. Select function and range.
2. Place the instrument in the one-shot trigger mode by

sending the T7 command over the bus.
3. Press the LOCAL button to return control to the front

panel.

4. Each press of the ENTER button will trigger a reading.

Triggering Readings Into Data Store:

1. Select function and range.

2. -Place the instrument in the appropriate trigger mode;
A. Send T7 (one·shot) over the bus if each press of the

ENTER button is to store one reading in the buffer.

B. Send r6 (continuous) over the bus if the ENTER but­
ton is to start storage of a series of readings into the
buffer.

3. Configure the data store by sending the appropriate On
(interval) and I (size) commands over the bus.

4. Press the LOCAL button to return control to the front
panel.

5. Press the ENTER button to either store one reading or
start storage of a series of readings.

25
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EXTERNAL TRIGGERING

The Model 196 has two external BNC connectors on the
rear panel assoeiated with instrument triggering. The EX·
TERNAL TRIGGER INPUT allows the instrumelit to be trig­
gered by other devices, while VOLTMETER COMPLETE
OUTPUT allows the instrument to trigger other devices.

External Trigger Input

1. Set the Model 196 .to the ooe-shot extern<ll trigger mode
{T71 or the continuous external tri9ger mode (T6J.

2. Input an appropriate trigger pulse source (see FIG 1) to
the EXTERNAL TRIGGER INPUT.

3. The instlument will process a single reading each time
a pulse is applied [one-shot), or start a continuous series
of readings.

TTL HIGH
{ZV-S\O

TRIGGERS ON

r~'Oi

~~OlMu~

FIG 1. External Triooecr Pulse Specitieations
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Voltmeter Complete Output

The voltmeter complete pulse (see FIG 21 signifies comple­
tion of the measurement cycle. The voltmeter complete line
can be used to trigger another instrument or to inform an
instrument that the measurement has -been completed.

1. Connec' the VOLTMETER COMPLETE OU1PlJT of 'he
Model 196 to the external trigger input of another
instrument.

2. In a continuous trigger mode, the instrument will output
pufses at the Conversion rate; each pulse will occur after
the Model 196 has completed a conversion.

3. In a one-shot trigger mode,. the Model 196 will output
a pulse once each time it is triggered.

READING
DONE

t
LS TTL HtGH

(3.+V TYPICAL)

BEGIN NEXT
CONVERSION

I

•

LS TTL LOW
(O.25V TYPICAL)!-:IO :-l

MIN~UM

FIG 2. Voltmeter Complete Pulse Specification
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IEEE-488 PROGRAMMING

This section briefly describes Model 196 operation over
IEEE488 bus. All device-dependent commands are liste.d.
More detailed information and _programming examples are­
listed in the Model 196 Instruction Manual.

"_,.,"u':':;,.

Execute

x = Execute other devjce-depe~dent com!TIar.ds.

Function

FO = DC volts
Fl = AC volts
F1 = Ohms
F3 = DC current
F4 = AC current
FS = ACV dB
F6 = ACA dB
F7 = Offset compensated ohms .

Range ...
DCV M;V PCi'. , ACA

RQ = Auto Auto Auto Auto
1'\1 = 300mV 300mV 300~A 3OOJ<A
R2 = 3 V 3 V 3mA 3mA
R3 = 30 V 30mV 30mA 30mA
R4 = 300 V 300 V 300mA 300mA
R5 = 300 V 300 V 3 A 3 A
R6 = 300 V 300 V 3 A 3 A
R7 = 300 V 300 V 3 A 3 A

. ,
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Range (Cont.)
Offset

Compensated
Ohms ACV dB ACA dB Ohms

RO = Auto Auto Auto Auto
Rl ~ 300 0 Auto Auto 300 0
R2 ~ 3 kO Auto Auto 3 kO
R3 ~ 30 kO Auto Auto 30 kO
R4 ~ 300 kO Auto Auto 30 kO
R5 ~ 3MO Auto Auto 30 kO
R6 ~ 30MO Auto Auto 30 kO
R7 ~ 300MO Auto Auto 30kO

Zero

20 = Zero disabled
Zl = Zero enabled
22 = Zero enabled using a zero value IV)

Filter

PO = Filter disabled
Pn = Filter on with a value of n (n 1 to 991

Rate

Resolution

DCV ACV DCA ACA
SO = 3Y.:d 316d 3J>d 3%d
51 ~ 4%d 4%d 4%d 4Y2d
52 ~ S%d' 5lh:d S%d 5Y:d
53 5 6%d 5%d S%d 5%d
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Rale (ConI.)

Reso.lutJon ...
Offset

Compensated
OHMS ACV dB ACA dB Oh!11s

50 - 3l1d1R1-R41 5%d 5}2d 5Y::d
6l1d1R6-R71

51 = 4 Y,dIR1-R41 SJ(,d SJ(,d SY,d
5l1dIR5-R7)

52 ~ 5l1d 5%d 5Yad 5Y2d
53 = 6l1d1R1·R61 5!1:id oVid 6Y2d

5Y.zdIR7~

-" IntegratIon penod. 3Y2d-318psec, 4%d=2.59msec,
I 5Yzd and 6%d=Une cycle _ . __ _,_ _ ' ....._: ,

"lflgge, Mode

TO = Contfnuous on Talk
T1 = One-shot on Talk
T2 = Continuous on GET
T3 = One-sn ot on GET
T4 = Continuous on X
T5 = One-shot on X
T6 = Continuous on External Trigger
T7 = One-shot on External Trigger

. ; ..."" ,

Reading Mode

. 80 = Readings from AID converter
81 = Readings from data store

Data Store Size

10 = Continuous data store mode
In = Data store of n 'n = 1 to 500)
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Dala Store Interval
00 = One-shot into buffer
Qn n=interval in milliseconds {1msec to

999999msecl

Value
V±nn.nnnn or Calibration value,. zero value
V±n.nnnnnnE+n

Calibration

co = Calibrates first point using value (VI
C1 = Calibrate second point using value (V)

Default Conditions

LO =__ Restore factory default conditions.
L1 = Store present machine status as default

conditions

Data Format

GO = Reading with prefixes.
G1 = Reading without prefixes.
G2 Buffer readings wfth prefixes and buffer

locations.
G3 Buffer readjngs without prefixes and with hof­

fer locations.
G4 Buffer readings with prefixes and without buf­

fer locations.
G5 :::; Buffer readings without prefixes and without

buffer locations.
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SRQ

MO = Disable
M1 = Reading overflow
M 2 = Data store full
M4 ~ Data store half fun
MB = Reading done
M16 = Ready
M32 = Error

EOI and Bus Hold-off

KO - -e-n-able .EOI and bus hold-off on X
K1 = Disable EOI. enable bus hold-off on X
K2 = Enable EO!' disable bus hold-o-ff on X
K3 = DIsable both EOI and bus hold-off on X

Terminator

YQ=CRLF
Y1~LFCR

Y2 ~ CR
Y3 ~ LF

Status

va - Send machine status word
U1 = Send error conditions
U2 = Send Translator word
U3 = Send buffer size
U4 = Send average reading in buffer
U5 = Send lowest reading in buffer
U6 = Send highest reading in buffer
U7 = Send current varue
U8 = Send inout s'w''!(itch status- (f(ontrtear)
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Multiplex

AD = Auto/Cal Multiplexer disabled
A1 = Auto/Cal Multiplexer enabled

Delay

Wn - n-delay period in milliseconds, {Omsec to
60000msec}

~o = Test, ROM, RAM, PPROM

ISelf-test - - - -_. .. .,.

Hit Button

Hn - -Hit front panel button ~um~~r ':l

Display

Da - Display up to 10 character message
a = character

D = Cancel display mode

Internal Filter

NO = Internal filter off
N1 = Internal filter on
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FACTORY DEFAULT CONDITIONS

'" 2 . ..
Mode Command Status

Multiplex Al Enabled_
Reading BO AID converter
Function FO DC volts
Data Format GO Send prefix with

reading
Self·test JO Clear
EOI KO Enable EOI and bus

hold-off on X
SRG MO DIsabled
Internal Filter N1 Enabled
Digital Filter PO Disabled
Data Store Interval GO One-shot into buffer
Data Store Size 11 One reading
-Range R4 Depends on function
Rate S3 Depends on function

and range
Trigger TB Continuous on exter~

nat trigger
Delay WO No delay
Terminator YO CR LF'
Zero ZO Disabled

34

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



BUS ERROR MESSAGES

Message Description
NO REMOTE Instrument programmed with REN

false.
IDDC Illegal Device-dependent Command
IDDCO Illegal Device-de.pendent Command

Option
TRIG ERROR Instrument triggered while it is still

processing a previous trigger.
SHORT TIME lnstrument cannot store readings at

programmed interval. Readings will
be stored as fast as the instrument
can nm.

BIG STRING Programmed disp.lay message ex~

ceeds 10 characters.
CAL LOCKED Calibration command sent with

calibration switch in the disable
position.

CONFLICT Data Storage-Instrument cannot
store readings at a high speed inter-
val (1 to 14msec) while in an invalid
state. Storage will not occur.

Calibration-Calibration command- is
ignored when instrument is in an in-
valid state (i.e., dB function).

Note: Errors associated with Translator are located in the
Translator Software section.
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*NONE = DATA STORE EMPTY

* MANTISSA. 61f DrGITS rl.BUFFER LOCAtION
PREFIX~~ ~ L. (BI MODE ONLY)

N=NORHAL ~NDCV ±1.23+567IE± I '8

L
500~

O=OVERFLOW l--TERMINATOR
Z=ZEROED BUFFER PREFIX

DCV=DC VOL T,5 (ei HODE ONLY)
ACV=AC VOLTS EXPONENT
OHM=OHMS
DCI=DC AMPS
ACI=AC AMPS
dBV=AC dB VOLTS
dB I =AC dB AMPS

I
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87 B6 85 B<\ 83 82 81 BO

0 I/O I/O I/O I/O I/O I/O I/O

~28 &" 32 16 8 <\ 2 1
I

BIT
POSITrON

VALUE
DECIMAL

'liE 1GHTl NG

I=SRa BY 196 ~~(STATUS BYTE ONLY)~ .

I=ERROR

I=READY

I .I I ".E,D'NO DVE.rLDW
1=8UFFER FULL

I=BUFFER HALF FULL

~--------l=READING DONE
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~

~ C/I

i!
FACTORY DEFAULT Z ...

m c:

'"
1 0 0 0 0 0 00 1 00 000000 4 3 6 00000 0 0 0/1 C/I

C/I.. CAL j;J ::;;... 0
196 A B F G J K MM N pp aaaaaa R S T WWWWW Y Z SW c: "C/I 0

'2
C/I

.8
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I':COHFLIC1

E:TRAN!EAR ','

I::HD R£,HfJTE

I'TRIG ~RROR~I. OJI I OJII OJII JO0 0 OJII

I'SHORT TI~E

111=816 STRING

l'lII/~A~

ALWAYS lER-O

I'CA~ ~ocllEa

oIL oIL OIl oIL oIL 0 011 oIl 011 oIl 011 011 011 oIl 0 oIL

llll
l.:V~~T:':~~0~3

L:. TR...N'S£~2'1

I,TRAHSEllIII<!O

II t.RANSE~I'­

"TRAllStRi<l18

l'fR.o.NS£RRJ7

l'rRi.l<SER"l~

II:TRAK$iEfU~IS

m:n
::D
o
:Xl
CIJ
iii.....
c:
CIJ

,aTIMNSERRli

At-WAYS ZEIW
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TRANSLATOR SOFTWARE

RESERVED WORDS AND CHARACTERS

~ .~

Word/Character Description

ALIAS Used at the beginning of a com-
mand string to define Translator
words.

; Used to terminate the Tr'anslator
string (one space must precede it).

$ Used to define wild card Translator
words. Values sent with a wild
card Translator word select options
of the equivalent DOC,

NEW Tells the Model 196 to recognize
li'anslator words.

OLD Tells the Model 196 to only
recognize the Keithley device-
dependent commands.

SAVE Saves Tr"anslator words as power
up default.

LIST Used to list the Translator words.
FORGET Used to purge Translator words

from memory. _.

TRANSLATOR FORMAT

The basic format for defining a Translator word is shown
in the following example command string, which defines
the word SETUP 1 as a substitute for F1ROX.

"ALIAS SETUP1 F1ROX ;"
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WILD CARD ($) TRANSLATOR WORDS

By using the reserved character $, the same basic Translator
word can be used to select all QPJio.ns of a command. With
this feature, a DOC Ci_ption number is sent with the Translator
word. The following example shows the format for defin~

lng a wild card Translator word:

"ALIAS FUNCTION F$X ;"

In the example, the wild card 1!anslator word FUNCTION
replaces the F command. Instrument functions are selected
by sending the FUNCTION command with the appropriate
option number over the bus.

COMBINING TRANSLATOR WORDS

The format for combining Translator words to form a new
Translator word is shown in the following example, which
combines the words SETUP1 and SETUP2 to form the
Translator word SETUP3.

"ALIAS SETUP3 NEW SETUP1 NEW SETUP2 ;"

COMBINING TRANSLATOR WORDS WITH KEITHLEY
IEEE-4BB COMMANDS

The format for combining a Translator word with Keithley
IEEE commands is shown in the follOWing example, which
combines the lfanslator word SETUP1 with the Keithley
command string P1Z1X to form the Translator word SETUP4.

"ALIAS SETUP4 NEW SETUP1 P1Z1X ;"
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EXECUTING TRANSLATOR WORDS AND KEITHLEY
COMMANDS

Translator words can only be executed with the instrument
in the NEW mode. Sending the reserved word NEW over
the bus places the instrument in the NEW mode. The for­
mats for placing the instrument in the NEW mode and for
executing the Translator word SETUPl, is shown as follows:

"NEW"

"SETUP1"

The reserved word ALIAS automatically puts the instrument
in the NEW mode.

Sending wild card Translator words over the bus is as
follows:

"NEW"

"FUNCTION 1"

With FUNCTION being the wild card Translator word for the
F command, the second statement will place the instrument
in the ACV function (Fl). Notice that a space must be in·
eluded between the wild card "Translator word the option
number.

Translator words and Keithley IEEE commands can be ex.­
ecuted in the same command string. The following exam·
pIe executes the commands of SETUP1 and P1Z1X.

"SETUPl P1Z1X"
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When executing a uanslator word that was formed from
the combination of two or more wild card 1l'anslator words,
an option number sent with the word will only apply to th.e
first wild card word in the combined string. For example,
assume the Translator word TEST was formed from the
combination of the wild card Transla.tor words FUt')lCTION
and RANGE as shown:

"ALIAS TEST NEW FUNCTION NEW RANGE :"

Sending TEST 1 over the bus will place the instrument in
ACV (Fl). RANGE will default '0 0 (au'orange).
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....

li'anslator Error Messages

Display
Message Explanation Example Erro,r Siring

TRANSERR 9 No more memory left for Translator words. -
TRANSERR14 Use of more than one ALIAS in a "ALIAS TEST1 r1X ALIAS TEST2 R1X ;"

definition.
TRANSERR15 Translator word exceeds 31 characters. "ALIAS ITHINKTHISISTHIRTYTWO

CHARACTERSI F1X ;"
TRANSERR16 Use of an X in a Translator word. "ALIAS XRAY F1X ;"
TRANSERR17 Trying to define a ltanslator word that "ALIAS SETUP F1X ,"

a'lready exists. The second string in the "ALIAS SETUP F1X ;"
ef'ample is the error string.

"ALIAS $200 F1X ;"TRANSERR18 ~se of a $ in a Translator words.
TRANSERR19 Sending the: character. ";"
TRANSERR20 Use of LIST In a Translator deflnitlon. "ALIAS DOG F1X lIST ;"
TRANSERR21 Use of FORGET in a Translator definItion. "ALIAS DOG F1X FORGET ;"
TRAN$ERR23 Use of SAVE in a Translator definitlon. "ALIAS DOG' F1X SAVE ;"
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PROGRAMS

The following programs are designed to be a simple aid to
the user. They are not intended to suit specific needs. De­
tailed programming information can be found in the manual.

The first program demonstrates how to store and read the
contents of the buffer (data store) using the HP-85 com­
puter. One hundred readings stored in the buffer will be
displayed.

The rest of the programs display one reading at the output
of the controller. Each program provides an ASCll string
variable output of the form:

NDCV ± 0.000000£ + 0 CR LF

The note at the end of some programs indicates modifica­
tions to provide a numeric variable in exponential form:

±O.OOOOOOE + 0
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DATA STORE OPERATION
USING HP-85

The following program will enable data store [buffer) opera­
tion and obtain and display 100 readings on the computer
CRT.

DIRECTIONS

1. Using front panel Program 31, set the primary address
on the Model 196 to 7.

2. Connect the Model 196tothe Hp82937A lEEE interface.
3. Enter the following program using the END LINE key after

each line is typed.
4, Press the HP-85 run key. The program will enable thebuf­

fer, turn on the buffer output, and request and display
100 readings.

PROGRAM

10 DIM A$[25"]
20 REMOTE: 707
30 OUfPUT 7137 ;

, 'T2Q200I100W '
40 TR IGG.£.R 7137
50 OUTPUT 71<l7 ;

"B1G0X' ,
60 FOR r~l ra 100
70 ENTER 707.: At
80 IlISP A$
90 NEXT 1

lela END

Send remote enable.
Set trigger mode, and
storage parameters.
Start storage process,
Set read mode to data
store.
Set counter for 10.0 loops.
Get a reading.
Display reading.
Loop back for next reading.
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IBM PC or XT
(Keithley Model 8573A Interface)

The following program sends a command string to the
Model 196 from an IBM PC or XT computer and displays
the instrument reading string on the CRT. The computer
must be equipped with the Keithley Model 8573A IEEE·488
Interface and the DOS 2.00 operating system. Model
8573A software must be installed and configured as
described in the instruction manual.

DIRECTIONS

1. Using the front panel program feature, set the primary
address of the Model 196 to 7.

2. With the power off, connect the Model 196 to the
IEEE-488 interface. installed in the IBM computer.

3. Type in BASICA on the computer keyboard to get into
the IBM interpretive BASIC language.

4. Place the interface software disk in the default drive, type
LOAD"DECt', and press the return key.

5. Add the lines below to line 1~6 which are now in memory.
Modify the address in lines 1 and 2, as described in the
Model 8573A Instruction Manual.

6. Run the program and type in the desired command string.
For example, to place the instrument in the ACV fune~

tion and au!orange, type in F1ROX and press the return
key.

7. The instrument reading string will then appear on the
display. For example, the display might show
NDCV+O.OOOOOOE+O. .

8. To exit the _pJogram, type in EXIT at the command prompt
and press the return key.
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PROGRAM COMMENTS

Set REN true.

Find instrument descriptor.

Set primary address to 7.

Prompt for command.

Close the board file.

Clear screen.
Find board descriptor.

10 CLS
20 NA$==" GPI'B0" : CALL

IBfWD (HAt, BRDe;.;;)
3:0 NA$=~ ']E\.)l' ~ : CALL

IB:FINl) <NA:f, m 96%)
40 V%=7: CALL lEPA.))

(Ml%%,IJ%)
513 lJ%.=&H102: CALL IBPOKE Set timeouts.

CSRD0%,\J%)
60 U%=l :CALL IBSRE'

(BRDra%,lJ%)
7.0 INPUT' 'CllMt1AND

STRING"; CMD$
80 IF' eM]$='; , EXIT' , See jf program is to be

THEN 150 halted.
90 IF C/,1D$=''; " THEN 70 Check for null input.

100 CALL H:I4RT01196%, Address 196 to listen, send
eM]$:) string.

11120 RD$=SPACE$(ie0) Define reading input buffer.
12.0 CALL IBRD(M196%,RD$) Address 196 to talk, get

reading.
Display the string.
Repeat.
Close the instrument file.

130 PRINT RDt
140 GOrD 70
15.0 1J%=0: CALL IBONl

01196%, V%.)
160 CALL I!iONL (I::RD0%, IJ%)
1713 END

NOTE: For conversion to numeric variable, make the follow­
ing changes:

136 RD=IJAL<MID$(RD$,
5l14))

135 PRINT RD
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APPLE II
(APPLE \I IEEE-488 Interface)

The following program sends a command string to the
Model 196 from an Apple lJ computer and displays the in~

strument reading string on the computer CRT.

The computer must be equipped with the Apple IIIEEE-488
interface installed in slot 3.

DIRECTIONS

1. Using the front panel program feature, set the primary
address of the Model 196 to 7.

2. With the power off, connect the Model 196 to the
IEEE·48B interface installed in the Apple II computer.

3. Enter the tines in the program below, using the RETURN
key after each line.

4. Aun the program and type in the desired command string
at the command prompt. For example, to place the in­
strument in ACV and autorange, type in F1 ROX and press
the return key.

5. The instrument reading string will then appear on the
CRT. A typical display is: NDCV+O.OOOOOOE+O.
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PROGRAM

10 Z$-=CHR$(26)
20 INPUT' 'COMMAND

STRING?" : B$
30 PR#3
401Ni3

5121 PRINT" RA"
60 PRINT' 'UT' 'Z$;B$

70 PRINT' 'LFl"
80 PRINT ~'RDG' '; Z$;

: INPUT" ";A$
913 PRINT' 'UP'

100 PR#0
1113 HHtO
120 PRUtT-A$
133 CiOTD ?:f;I

NOTES,

COMMENTS

Terminator
Prompt for and enter
command string.
Set output to IEEE-488 bus.
Define input from IEEE M 488
bus.
Enable remote.
Address 196 to listen, send
string.
line feed on.
Address 196 to talk, input
data.
Untalk the 196.
Define output to CRT.
Define Input from keyboard.
Display reading string.
Repeat.

1. If conversion to numeric variable is required, make the
following changes:

1213 A==t)AL(HID$(A$,5,

16»
125 PRINT A

2. The Apple II terminates on cammas in the data string.
To avoid problems. program the Model 196 for the SOGO
or BOG1 data format to eliminate commas.
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HP-85

The following program sends a command string to the
Model 196 from an HP-B5 computer and displays the in­
strument reading on the computer CRT:The computer must
be equipped with the HP82937 GP18 interface and an I/O
ROM.

DIRECTIONS

1. Using the front panel program feature, set the primary
address of the ModeJ 196 to 7.

2. With the power off, connect the Model 196 to the
HP82937A GPIB interface installed in the HP-85
computer.

3. Enter the Jines in the program below. using the END LINE
key after each line.

4. Press the HP-85 RUN key and type in the desired com­
mand string at the command prompt. For example, to
pJace the instrument in ACV and autorange, type in
F1ROX and press the END LINE key.

5. The instrument reading string will then appear on the
CRT. A typical display is: NDCV+O.OOOOOOE+O.
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PROGRAM COMMENTS
~=~~-_-::.==~---"---- .. "
13 DIM-A$[2SJ, B'$[25]
20 REMOTE 707
::''0 I1ISP' ~ Cm~MA~m STRING'! ;
40: INPUT A$
514 OUTPUT 707; ~t

60 EN.TER 7137 i B$

70 DISP-B$
80 GOlD 30
90: END

Dimension strings.
Place 196 in remote.
Prompt for command.
Input .command string.
Address 196 to listen,
send string.
Address 196 to tatk, in~

put reading.
Display reading string.
Repeat

NOTE: For conversion to numeric variable,. change line 70
as follows:

70 DIS? IJAL(B$[SD
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HP-9816

The following program sends a command string to the
Model 196 from a HP~9816 computer and displays the jn~

strumant reading string on the camp_uter CRT. The com~

puter must be equipped with the HP82937 GPIB interface
and BASIC 2.0.

DIRECTIONS

1. Using the front panel_program feature, set the primary
address of the Model 196 to 7.

2. With the power off, connect the Model 196 to the
HP82937A GPIB interface installed in the 9816 computer.

3. Type EDIT alid press the EXEC key.
4. Enter the lines in the program below, using the ENTER

key after each line.
5. Press the 9816 RUN key and type in the desired com­

mand string at the command prompt. For example. to
place the instrument in ACV and autorange, type In
F1ROX and -p-,::e.ss the ENTER key.

6. The instrument reading string will then appear on the
CRT. A typical display is NDCV+O.OOOOOOE+O.
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PROGRAM

10: REMOTE 7137
15 DIMA$[25J,Bf[25J
2.0 I HPUT ' 'COI'1MAHD

STRING~',A$

313 OUTPUT 707 i A$

40 ENTER 707; B$

513 PRINT B$
613 GOrO 213
70 END

c:;OMMENTS

Place 196 in remote.

Prompt for and input
command.
Address 196 to listen, send
string. __ _ . . .
~Adi:fress 196 to talk, input
reading.
Display reading string.
Repeat.

NOTE: For conversJon to a numeric variable, change the pro­
gram as follows:

413 ENlER 7@7;B
513 PRINT B
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HP-9825A

Use the following program to send a command string to
the Model 196 from a HP-9825A and display the instru­
ment reading string on the computer printer. The computer
must be equipped with the HP98034A GPI8 interface and
a 9872A extended I/O ROM.

DIRECTIONS

1. From the front panel, set the primary address of the Model
196 to 7,

2. With the power off, connect the Model 196 to the
98034A HPIB interface installed in the 9825A.

3. Enter the lines in the program below, using the STORE
key after each line. Une numbers afe automatically
assigned by the 982.5A.

4.Press the 9825A RUN key and W-pe in the desired com­
mand string at the command prompt. For example, to
place the instrument in ACV and autorange, type in F1ROX
and press the CONT key.

5. The instrument reading string will then appear on the
computer print out. A typical display is:
NDCV+O,OOOOOOE+ 0,
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PROGRAM

o DIM A:H25J, B$[;25J
1 DEV' '196" ,707
2 REM "190,"
3 ENT" CDt1MAND STRHIG' ,

,B$
4 WRT" 190,' , , B$

5 RED" 190," ,A$

S PRT A$
7 GTO 3

COMMENTS

Dimension data strings.
Define 196 at address 7.
Place 196 in remote.
Prompt for command
string.
Address 196 to listen. send
string.
Address 196 to talk, input
data.
Print datCI string onpdnter.
Repeat.

NOTE: For conversion to numeric variable, modify the pro:.
gram as follows:

'5 PRT VAL <A:H5D
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DEC LSI 11

The following program sends a command string to the
Model 196 from a DEC LSI 11 minicomputer and displays
the instrument reading string on the DEC CRT terminal. The
LSI 11 must be configured with 16K words or-RAM and an
IBV 11 lEEE·488 interface. The software must be configured
with the IB software as well as FORTRAN and the RT 11
operating system.

DIRECTIONS

1. Using the front panel program feature, set the primary
address of the Model 196 to 7.

2. With the power off, connect the Model 196 to the IBV
11 IEEE-48B interface cable.

3. Enter the program below, using the editor under RT 11
and the name IEEE.FOR.

4. Compile using the FORTRAN compiler as follows:
FORTRAN IEEE.

5.Link with the system and IB libraries as follows: LINK
IEEE,ISLIS.

6.Type RUN IEEE and press the RETURN key,

7.The display will read "ENTER ADDRESS".

8. Type in 7 and press the RETURN key.
9. The dis.play will read "TEST SETUP",

10, Type in the desired command string and press the
RETURN key. For example, to program the instrument
for ACV and autorange, type in F1ROX and press
RETURN.

11, The instrument data string will appear on the computer
display. A typical display is: NDCV+O.OOOOOO+E.
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PROGRAM

-PROGRAM IEEE
INTEGER,.,2 PRIADR
LOGrCAL,.,l MSG.(SJ1l), 1NPUHSJ1l)
DO 2: 1=1, 10
CALL 1BSTER(I,e>

2: CONTINUE
CALL lBSTER( 15, 5)

CALL 1BTrMO( 12J3~

CALL 1BTERM< 113)

CALL IBRErl
4 TYPE 5
5 rORMAT (lX,' E~ITER ADDRESS", $)

ACCEPT 10, PRlADR
10 rORHAT< 12)
12 TYPE 15
15 rORMAT (lX, 'TEST SETUP'-' ,$)

CALL GETSTR <5, MSG, 72)

CALL 1ESEal <MSG,-l,PRIADR)

18 I=IBRECU (INPUT, 814, P~IAjjR)

INPUT <I+l) =13
CALL PUTSTR <7, INPUT, '0' )
CALL !BUNT
GDT012
END

58

COMMENTS

Turn off IS errors.

Allow 5 error
15'5.
Allow 1 second
bus timeout.
Set line feed as
terminator.
Turn on remote.

Input primary
address.

Prompt for com­
mand string.
Program
instrument.
Address 196 to
listen. send
striny.
Get data from
instrument.

Untalk the 196.
Repeat.
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PET/CBM 2001

The following program sends command strings to the Model
196 from a PET/CaM 2001 computer and displays the in­
strument reading string on the computer CRT. As the
PET/CBM computer has a standard IEEE·48B interface, no
additional e.quipment is necessary.

DIRECTIONS

1. Using the front panel program feature, set the primary
address of the Model 196 to 7.

2. With the power off, connect the Model 196 to the
PET/CBM IEEE-48B interface.

3. Enter the lines of the program below, using theRETURN
key after each line is typed.

4. Type RUN and _press the ReTURN key. Type in the desired
command string at the command prompt. For example,
to place the instrument in ACV and autorange, type in
F1ROX and .pre.55 the RETURN key.

5. The instrument reading string will then appear on the
CRT. A typical d",splay is: NDCV+O.OOOOOO+EO.
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PROGRAM COMMENTS

HI OPE~j 1,7

40 I NPUT#lo A$

50 IF ST =2 1i-i£H 40

60 PRIHT R$

70 GOT0213

Open file 1, primaryad­
dress 7.

20 INPUT' 'COMMAND STRING' , Prompt for input com-
; B$ mand string.

Ell PRINTlIl,B$ Address 196 to listen,
send string.
Address 196 to talk, in­
put data.
If bus timeout. input
again.
Display reading string.
8epe<,!t,

NOTES:

1. If conversion to numeric variable is required, modify the
program as follows:

70 A=UAL(t1ID$(Ach5, 15))
SO-PRINT' 'A=' , ; A
90 GOT0213

2. The PET terminates on commas in the data string. To
avoid problems, program the Moder 196 for the SOGO or
BOG1 data format to eliminate commas.
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 
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Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 
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