
* Voltage up to 1kV AC & DC 
* Current up to 10A AC & DC plus Resistance 

The Time Electronics 9820 Series are highly stable sources designed for calibration of 
DMMs and other electrical equipment. The 9820 Series are ideally suited for automatic, 
PC-based DMM calibration, using Time's EASYCAL Calibration Software Package. 
! 
V DC ±20mV to ±1000V; 

max resolution 20nV for 20mV range; 

Typical accuracy 1 yr ±(10ppm of setting + 20ppm of range) ±3µV 
V AC 20mV to 1000V; max res. 20nV; 15Hz to 20kHz; 5Hz resolution; 

Typical accuracy 1 yr ±(0.05% of setting + 0.01% of range) ±30µA 
Waveforms Sine, Square, ± Ramp, Trapezoidal, Triangle, 1/2 Wave 
A DC ±200µA to 10A; 

Max res 200pA for 200µA range; 

Typ. acc. 1 yr ±(50ppm of setting + 100ppm of range) ±30µA 
A AC 200µA to 10A; max res. 200pA; 20Hz to 1kHz; 

Typ. accuracy 1 yr ±(0.04% of setting + 0.01% of range) ±50µA 
Resistance 10ohms to 10Mohms; 

Typical accuracy 50ppm/yr 

GP-IB interface for computer based calibration 

*9821* 
100ppm/yr Accuracy 
Full Multifunction Calibrator with 
4 1/2 Digit Display. 

*9822* 
30ppm/yr Accuracy 
High Res 5ppm, 6 1/2 Digit Display. 

*9823* 
10ppm/yr Accuracy 
High Precision with 6 1/2 Digit Display



    9823 
   Programmable Multi-Function Calibrator 

• 0 – 1kV AC/DC Voltage 

• 0 – 10A AC/DC Current 

• 10Ω – 10MΩ Resistance 

• 10 ppm / Year accuracy 

• GPIB interface 

• EasyCal 4 Software 

10ppm/Year Accuracy 
The outstanding accuracy and stability of the 9823 is 
achieved by the use of two carefully selected and aged 
zeners, averaged to produce a stable master reference. 
 
The zeners are selected by computer from a burn-in rig 
where they are temperature cycled and monitored for 5 
months to find the optimum operating current for stability 
and temperature coefficient. The reference is scaled to 
the selected output voltage by matched sets of precision 
hermetically sealed resistors. with tracking and tempera-
ture coefficient to better than 0.1 ppm/ºC. 
 
Deviation and Offset 
Digital deviation allows the output to be changed by up to 
10% in 1 ppm steps. Errors can then be read off the dis-
play directly as a percentage.  Offset store enables linear-
ity checking of meters with offset zeros without calcula-
tions 
 
High Voltage Operation 
Output voltages greater than 40 volts can only be se-
lected after pressing a safety interlock key. Once selected 
there is a programmed 3 second delay, an audible warn-
ing bleep and a continuous flashing warning light on the 
front panel. 
 
Front Panel Recalibration 
Recalibration from the front panel or over the GPIB bus 
ensures fast, accurate recalibration of the 9823.  Calibra-
tion can be performed in less than 20 minutes, without the 
thermal errors created by removing covers.  Calibration 
constants are held in non-volatile memory. A simple ‘cal 
key’ provides calibration security. 

 Introduction 
GPIB Interface as Standard 
The GPIB interface allows the 9823 to be connected to 
a PC.  The simple high level programming language 
gives full control over the  9823 enabling repetitive cali-
bration work to be greatly speeded up. The PC requires 
an optionally available GPIB interface card. 
 
Self-Test and Error Detection 
The 9823 software constantly monitors the output and 
displays error messages on detection of a fault or over-
load condition. A self-test program can also be run to 
check that key internal functions are operating correctly 
and help with fault diagnosis. 
 
1999999 full scale with 4% over-range 
For accurate calibration of DMM’S the ranges of the 
9823 have been designed to match the full scales of 
most digital multimeters. 
 
Six Wave Forms from 15 Hz to 20 kHz 
The waveforms provided extend the capability of the 
9823 to checking ‘RMS’ performance of multimeters, 
linearity of chart recorders, and amplitude checked on 
oscilloscopes. 
 
EasyCal software  - ISO 9000 compatible  
A suite of programs available from Time Electronics.  
Automatic calibration  using a standard PC and the 
9823 is possible and printed  certificates to ISO 9000  
standard are produced. A wide range of electrical and  
electronic equipment can be calibrated with full details 
of each being stored on the PC. Inventory management 
is also possible so that instruments/equipment can be 
recalled at predetermined intervals.  Calibration job con-
trol is also provided.  
 

Time Electronics Limited,  Botany Industrial Estate,  Tonbridge,  Kent. TN9 1RH 
Telephone: 01732 355993    Fax: 01732 770312 
E-Mail:  mail@TimeElectronics.co.uk    Web Page:  www.TimeElectronics.co.uk 

V6 09/09/03 



 Specifications The accuracy specifications given below apply for a period of 1 year at a temperature of 
20ºC ± 1ºC, after a minimum warmup period of 3 Hours relative to calibration standards. 
Specifications describe maximum conditions and apply from 10% -100%  of range. Speci-
fications stated in ppm and as ± output + ± range. 

D.C. VOLTAGE 
 

RANGE 
24 HOUR 

STABILITY 
 

90 DAY 
ACCURACY 

180 DAY 
 

1 YEAR 
T.C. 

ppmºC 
OUTPUT 

RESISTANCE 
DRIVE  

CURRENT 
 

RESOLUTION 

20mV 
200mV 

2V 
20V 
200V 
1kV 

4+2 
3+2 
1+1 
1+1 

10+10 
10+10 

5+2 
5+2 
5+2 
5+2 

20+10 
20+15 

7+2 
7+2 
7+2 
7+2 

25+10 
25+15 

10+2 
10+2 
10+2 
10+2 
30+10 
30+15 

4 
3 
2 
2 
4 
4 

10Ω 
10Ω 
0.1Ω 
0.1Ω 
10Ω 
10Ω 

S/C 
S/C 

100mA 
100mA 
10mA 
10mA 

20nV 
200nV 
2uV 
20uV 
200uV 
2mV 

Note : All specification ± 3uV. Nose : 20mV to 20V ranges = 0.3ppm of range. 200V to 1kV ranges = 5ppm of range (0.1Hz to 1Hz RMS) 

A.C. VOLTAGE (Sine Wave) 
 

RANGE 
 

FREQUENCY 
24 HOUR  

STABILITY 
 

90 DAY 
ACCURACY % 

180 DAY 
 

1 YEAR 
T.C. 

ppm/ºC 
OUTPUT 

RESISTANCE 
OUTPUT  

CURRENT 

20mV 
200mV 

2V 
20V 

    

   40Hz -1kHz 
   1 - 2kHz  
   2 - 20kHz 
    

 

0.008-0.005 
0.02+0.02 
0.05+0.03 

 

0.02+0.005 
0.06+0.02 
0.25+0.05 

 

0.025+0.005 
0.07+0.02 
0.35+0.05 

 

0.03+0.005 
0.08+0.02 
0.4+0.05 

 

 
15 

10Ω 
10Ω 
0.1Ω 
0.1Ω 

SC 
SC 

100mA 
100mA 

200V 
 

1kV 

 
40-450Hz 

 
0.02+0.005 

 
0.035+0.01 

 
0.04+0.01 

 
0.05+0.01 

 
15 

 
10Ω 

 
10mA 

Note : Frequency Accuracy ± 0.01%. T/C 20ppm/ºC, Resolution 5Hz, range 15Hz to 20kHz. Drive Current shown as peak values.  All A.C. specification ± 30uV. 

D.C. CURRENT 
 

RANGE 
24 HOUR 

STABILITY 
 

90 DAY 
ACCURACY % 

180 DAY 
 

1 YEAR 
T.C. 

ppm/ºC 
OUTPUT 

RESISTANCE 
DRIVE  

CURRENT 
 

RESOLUTION 

200uA 
2mA 

20mA 
200mA 

2A 
10A 

10+5 
10+5 
10+5 
10+5 
25+20 

0.02%+0.02% 

30+10 
30+10 
30+10 
30+10 
60+30 

0.04%+0.03% 
 

40+10 
40+10 
40+10 
40+10 
70+30 

0.06%+0.03% 

50+10 
50+10 
50+10 
50+10 

100+30 
0.07%+0.03% 

8 
8 
8 
8 
15 
30 

10GΩ 
1GΩ 

100MΩ 
10MΩ 
1MΩ 

100kΩ 

15V 
15V 
15V 
15V 
5V 

1.2V 

200pA 
2nA 
20nA 

200nA 
2uA 
20uA 

Note : All specifications ± 30nA 

A.C. CURRENT (20Hz to 1kHz Sine Wave) 

 
RANGE 

24 HOUR 
STABILITY 

 
90 DAY 

ACCURACY % 
180 DAY 

 
1 YEAR 

T.C. 
ppm/ºC 

OUTPUT 
RESISTANCE 

DRIVE 
CURRENT 

 
RESOLU-

TION 

200uA 
2mA 
20mA 
200mA 

2A 
10A 

0.01+0.003 
0.01+0.003 
0.01+0.003 
0.01+0.005 
0.02+0.005 
0.04+0.02 

0.03+0.01 
0.03+0.01 
0.03+0.01 
0.03+0.01 
0.035+0.01 
0.07+0.03 

0.035+0.01 
0.035+0.01 
0.035+0.01 
0.035+0.01 
0.04+0.01 
0.08+0.03 

0.04+0.01 
0.04+0.01 
0.04+0.01 
0.04+0.01 
0.05+0.01 
0.10+0.03 

20 
20 
20 
20 
30 
50 

10GΩ 
1GΩ 

100MΩ 
10MΩ 
1MΩ 

100kΩ 

15V 
15V 
15V 
15V 
5V 

1.2V 

200pA 
2nA 
20nA 
200nA 
2uA 
20uA 

Note : All specifications ± 50nA. 2 & 10 Amp specifications to 500Hz. 

RESISTANCE 
VALUE 
OHMS 

24 HOUR 
STABILITY 

 
90 DAY 

ACCURACY 
180 DAY 

 
1 YEAR 

T.C. 
ppm/ºC 

10 
100 
1k 
10k 
100k 
1M 
10M 

10 
8 
3 
2 
2 
8 

20 

20 
10 
8 
8 
8 
20 
50 

40 
17 
15 
15 
15 
40 
80 

50 
20 
20 
20 
25 
60 
100 

5 
4 
3 
3 
3 
3 
5 

 General Information 
Power:    110V / 120V / 220V / 240V A.C. (± 5%) 50/60 Hz 
Dimensions / Weight:  515 x 170 x 315 mm / 15kg 

 Ordering Information 
Description             Order Code 
 
10ppm Programmable Multi-Function Calibrator               9823 
UKAS Calibration Certificate                  9127 
N.P.L. Traceable Calibration Certificate                9168 

Notes : 
A.C. Specifications include the effects of 
nose and distortion in the 10Hz to 20kHz  
frequency range. 
 
4% over-range available on all ranges. 
 
Voltage and current limits are stated as Peak 
Values. 
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Page 3 Chapter 1  General Information 
Calibration equipment required to perform a calibration of the 9823: 

 
Precision 8 digit DMM e.g. HP3485A

 
 

Low thermal e.m.f. leads 

 
 
Special Time Electronics constructed precision (+/-0.05%) 4 terminal current 
shunt to extend the DMM measuring capability to 10 Amps if required.  The shunt 
is in a specially sealed oil filled case.  This ensures excellent temperature stability 
when under load.  The shunt is available from Time Electronics. 
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Switch on the 9823 and DMM and leave to warm up for at least 2 hrs before cali-
bration. 
 
The temperature for calibration should be 22°C +/- 2°C. 
 
 

 
 
 
1.1 Before and After Calibration 
It is advisable that a complete set of calibration results are taken before a calibra-
tion  adjustment is started. This is known as a ‘BEFORE’ and it is important be-
cause it verifies that the 9823 is operating correctly on all ranges and indicates if 
any ranges will need adjustment. If any of the ranges are well outside specifica-
tion this indicates that the 9823 may be faulty or that the calibration factors have 
become corrupted (see 1.3 to reset all calibration factors). Please refer to the 
Time Electronics example calibration certificate at the end of this document for 
details of the allowed error, please note these are 24 hour stability specification 
for zero settings and the 90 day specification for full scale settings.  Time Elec-
tronics initial calibration policy is to ensure that the 9823 is well within it’s one 
year specification to remain in calibration for a 1 year period.  Generally if the 
9823 is within specification and no adjustment is required then an ‘AFTER’ cali-
bration certificate is not always needed.  The ‘AFTER’ adjustment calibration run 
should only be done after all adjustments have been made as described in this 
document. 
 

IMPORTANT NOTE: 

Some versions of the 9823 have front panels markings 100V, 10V, 1V, 100mV, 
10mV, 1A, 100mA, 10mA, 1mA, 100uA.  These represent the nominal value and 
a 100% over-range is available on each to provide full scale outputs of twice the 
values stated above. 

Other versions have markings 200V, 20V, 2V, 200mV, 20mV, 2A, 200mA, 20mA, 
2mA, 200uA.  These represent the actual full scale output. 

Please note the 1KV and 10A ranges are unchanged and represent the full 
scale output. 
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1.2 Calibration factors and manual adjustments 
 
The 9823 stores most of its calibration factors (both zero and full scale) in non-
volatile format in a EEPROM memory chip located on the Processor board.  The 
calibration factors are stored twice in memory and when the unit is switched on 
the 2 sets are compared to check for corruption. Should an error be found, the 
message “Error 6” will be displayed.  If this is the case, or other unexpected per-
formance is encountered it will be necessary to reset (zero) all the calibration fac-
tors and undertake a complete recalibration (see 1.3 below). 
 
The calibration factors can only be changed when the calibration key (supplied 
with unit) is inserted into the rear panel socket to activate calibration mode.  
When the unit is in calibration mode a ‘C’ is shown in the display’s left most digit. 
 
Please note that some of the calibration adjustment is still done using multi-turn 
trimmers which are mounted on the circuit boards. These adjustments are identi-
fied in this document as ‘MANUAL’ after the section title. 
 
1.3 Resetting Calibration Factors 
 
To reset all calibration factors, switch off the unit, set all 8 IEEE dip switches (on 
rear panel) to the ON position, insert the cal key, and switch on. At power up the 
unit will carry out a self-test sequence. Each segment of the 8-digit display will 
light up in turn, followed by all the front panel leds (except FS, ZERO, + & -). If no 
errors are detected, the word “Pass” will appear on the display. If an error occurs, 
the word “Error” followed by a number 1-6 will be displayed (see technical man-
ual for details). After the self-test is completed, the unit’s calibration factors will be 
automatically reset to zero.  The unit should be switched off and IEEE address 16 
selected before switching on again to start the calibration adjustment. 
 
Please note the IEEE address is set on the top five positions of the DIP switch 
which is located on the rear panel.  They are in binary format i.e. 1,2,4,8,16. The 
address is the addition of the switches selected in the ON position e.g. to select 
address 3 requires positions 1 and 2 ON, see picture below. 
 
Note: If the cal key is inserted when the unit has not been set to address ‘16’, the 
display will flash “Error 7” and calibration adjustment cannot proceed. 
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Before calibrating the 9823, please read this section to ensure that you under-
stand all of the following points : 
 
a) AC Zero, Frequency response, and Linearity 
The 9823 cannot be adjusted during the standard calibration adjustment in the 
following : 
 AC Volts Zero 
 AC Current Zero 
 AC Frequency response 
 Linearity 
All of the above can be tested and recorded on the calibration certificate if re-
quired (see example certificate at the end of this document).  If the 9823 is out of 
specification on any of the above please contact Time Electronics or local author-
ized agent for advice. 
 
b) AC Ranges 
All AC voltage ranges are calibrated at 200Hz. 
All AC current ranges are calibrated at 60Hz. 
There is no zero adjustment on AC ranges.  Please note that performance of the 
9823 at less than 10% of full scale is not specified (see specification in technical 
manual).  In particular on 200uA AC range it is virtually impossible to eliminate 
the electrical noise pickup.  The user must understand that a current source has 
a very high output resistance (greater then 10M ohms, even on the 200uA 
range), therefore unless very special screened leads and correct grounding tech-
niques are used, noise pickup will occur. 
 
If an output of less then 10% of full scale is required, the range below should be 
selected to ensure full performance. 
 
c) Calibration leads and Connections 
Stray thermal e.m.f generation in leads and connections can affect the calibra-
tion. The terminals of the 9823 are specifically designed to minimize this effect.  
However if standard leads and connectors are used errors will occur.  Leads and 
connectors that exhibit a very low thermal e.m.f. effect should be used on volt-
ages below 10V (suitable lead sets are available from Time Electronics).  To re-
duce AC noise pickup due to capacitive/inductive coupling, the leads should be 
kept as short as practically possible and screened. 

Resistance calibration up to 100kOhm must be done using the 4-wire method.  
The 1MOhm and 10MOhm can be calibrated using the 2-wire method and 
screened (shielded) leads must be used to reduce noise pickup.  The screen 
should only be connected to the green earth terminal on the 9823.  If you are un-
sure about this, please refer to your DMM technical manual.  Please note that 
the gold plated shorting links must be removed for 4 terminal calibration. 
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d) DMM filter settings 
 
All high performance DMM’s include analogue and digital filtering functions.  All 
calibration of the 9823 should be performed with a filter time of 1 second or 
greater. 
 
We also recommend increasing this to 3 seconds (or more) for voltages of less 
then 200mV, and for currents less then 2mA.  
 
A filter time of at least 3 seconds should also be used for calibration of the 
1MOhm and 10MOhm. 
 
 
SAFETY PRECAUTIONS 
 
When calibrating high voltage and high current ranges observe safety precau-
tions.  This is particularly important when using the 1kV range and due attention 
should be paid to the high voltage warning buzzer. 
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Calibration adjustment procedure 

The calibration adjustment of the 9823 is divided into 5 parts, and should be 
done in the following order only : 
 

DC Voltage ranges 
AC Voltage ranges 
DC Current ranges 
AC Current ranges 
Resistance ranges 

 
2.1 Entering Calibration Mode 
Switch unit to LOCAL mode 
 
Select address 16 on the IEEE switch on the back of the unit. Please note it is 
necessary to switch off the unit before changing the IEEE address.  
 
Insert cal key into the rear panel socket. 
 
After inserting the cal key a flashing ‘C’ should appear in the left hand side of     
the display.  If this does not happen check that the cal key has been correctly 
inserted. 
 
2.2 Selecting Ranges 
The front panel selection buttons are dual function.  Their function is indicated by 
the blue and red markings above and below each one. 
 

 
 
Which function is active is determined by the SELECT button which toggles 
(alternates) between Primary and Secondary function. The LED on the SELECT 
button indicates the active function - 
i.e. OFF - Primary/blue or ON - Secondary/red: 
 
Note: When Secondary button function is active, pressing any button will auto-
matically change the state of all buttons back to Primary function, and the       
SELECT LED will extinguish. 

Primary function - Keys operate as indicated by blue legends 
Secondary function - Keys operate as indicated by red legends 
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For example, to select 20V DC range: 
 
Ensure that the SELECT button led is off - active state is Primary 
Press SELECT button 
Press DC button 
Press SELECT button 
Press 20V button 
 
The active state is now back to Primary and the required output value can now 
be set. The digits are incremented or decremented as required using the buttons 
marked with up/down arrows. 
 
Throughout this document, we use shorthand to describe the button press 
sequences. For example, we would write the above button press sequence will 
be : 
 
SELECT / DC / SELECT / 20V 
 
 
 
2.3 Output terminals 
 
The 9823 is equipped with three sets of output terminals.  The main output is via 
4 terminals marked V/I/R.  These are designed to allow 4 wire connections to be 
made and are used where effects of lead resistance must be automatically 
compensated.  The two outer terminals of each are known as sense terminals 
and for most calibration should be left linked to their respective +ve/-ve terminal 
by the special gold plated links which are supplied.  These links should be left in 
place for all voltage and current re-calibration, however they should be removed 
for the 4 wire resistance re-calibration (100kOhms and less).  The main output 
terminals are used for voltage ranges up to 20 V, current ranges up 2A, and the 
resistance ranges. 
 
The 200V and 1kV ranges have their own set of output terminals.  The 10 A 
range also has it’s own terminal set. 
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Remove the left hand rear panel, which is retained by 6 captive screws. 
 
Connect low thermal leads from 9823 main terminals to voltage terminals on the 
DMM. 
 
Select the appropriate range on the DMM for each range to be calibrated. 
 
20 Volt Range Zero (MANUAL) 
Press SELECT / DC / SELECT / 20V / ZERO. 
Adjust 20 Volt zero pot indicated in the picture below for a reading of 0V +/- 40uV 
on the DMM. 
 
 
2 Volt Range Zero (MANUAL) 
Press SELECT / 2V / ZERO. 
Adjust 2 Volt zero pot indicated in the picture below for a reading of 0V +/- 7uV 
on the DMM. 
Go back and check 20 Volt zero and adjust if necessary. 
 

 

 

20V DC 
ZERO POT 

2V DC 
ZERO POT 
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Press SELECT / 2V / FS. A 2V output will be produced. 
Press DEV%. 
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 2V +/- 17uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
-2 Volt Full-Scale  
Press SELECT / 2V / FS / -.  A -2V output will be produced. 
Press DEV%. 
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for -2V +/- 17uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
+20 Volt Full-Scale  
Press SELECT / 20V / FS. A 20V output will be produced. 
Press DEV%. 
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 20V +/- 140uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
-20 Volt Full-Scale  
Press SELECT / 20V / FS / -. A -20V output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for -20V +/- 140uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
200mV Range Zero 
Press SELECT / 200mV / ZERO. 
By using the + and - buttons and the up and down buttons, adjust the output to 
read 0V +/- 3uV. 
When the o/p has been adjusted correctly, press SELECT / ZERO / ZERO. 
 
+200mV Full-Scale  
Press SELECT / 200mV / FS. A 200mV output will be produced. 
Press DEV%. 
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 200mV +/- 4uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
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Press SELECT / 200mV / FS / -. A -200mV output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for -200mV +/- 4uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
20mV Range Zero 
Press SELECT / 20mV / ZERO. 
By using the + and - buttons and the up and down buttons, adjust the output to 
read 0V +/- 3uV. 
When the o/p has been adjusted correctly, press SELECT / ZERO / ZERO. 
 
+20mV Full-Scale  
Press SELECT / 20mV / FS. A 20mV output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 20mV +/- 3uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
-20mV Full-Scale  
Press SELECT / 20mV / FS / -. A -20mV output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for -20mV +/- 3uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
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Remove the lid from the case by unscrewing the top two screws on ether side of 
the case, then lift off the lid. 
Connect DMM voltage terminals to the 9823 high voltage terminals. 
Press SELECT / 200V / ZERO. 
Leave for 1 minute to settle. 
Adjust trimmer as shown in the picture below for a reading of 0V +/- 2mV. 
 

 
 
+200 Volt Full Scale  
Ensure that the DMM will accept an input of 200V. 
Press SELECT / 200V / FS. 200V will then be shown on the display. 
Press HV ON. A 200V output will be produced on the high voltage terminals. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 200V +/- 6mV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
Press ZERO. 
 
Please note that for performance reasons the 9823 uses slow ramping for large 
changes in output voltages, approximately > 50V. 

200V DC 
ZERO POT 
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Ensure that the DMM will accept an input of 200V. 
Press SELECT / 200V / FS / -. -200V will then be shown on the display. 
Press HV ON. A -200V output will be produced on the high voltage terminals. 
Press DEV%. 
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for -200V +/- 6mV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
Press ZERO. The output is ramped down to zero. 
 
+1kV Full-Scale 
Ensure that the DMM will accept an input of 1000V. 
Press SELECT / 1kV / FS. 1000V will then be shown on the display. 
Press HV ON. A 1000V output will be produced on the high voltage terminals. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 1000V +/- 35mV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
Press ZERO. The output is ramped down to zero. 
 
-1kV Full-Scale  
Ensure that the DMM will accept an input of -1000V. 
Press SELECT / 1kV / FS / -. -1000V will then be shown on the display. 
Press HV ON. A -1000V output will be produced on the high voltage terminals. 
Press DEV%  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for -1000V +/- 35mV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
Press ZERO. The output is ramped down to zero. 
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Connect the 9823 main output terminals and select the appropriate range on 
the DMM. 
All AC voltage ranges should be calibrated at 200Hz sine wave. 
Press SELECT / AC / SELECT / FREQWAVE.  
Select 200Hz by using only the up/down buttons for the three digits at the right 
hand side of the display. 
 
20V AC Full-Scale  
Press SELECT / 20V / FS. A 20V AC output will be produced on the main output 
terminals. 
Press DEV%. 
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 20V +/- 5mV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
2V AC Full-Scale  
Press SELECT / 2V / FS. A 2V AC output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 2V +/- 0.5mV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
200mV AC Full-Scale  
Press SELECT / 200mV / FS. A 200mV AC output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 200mV +/- 80uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
20mV AC Full-Scale  
Press SELECT / 20mV / FS. A 20mV AC output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 20mV +/- 35uV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 



Page 16  
200V AC Full-Scale  
Ensure that the DMM will accept an input of 200V AC. 
Press SELECT / 200V / FS. 200V AC will then be shown on the display. 
Press HV ON. A 200V AC output will be produced on the high voltage output 
terminals. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 200V +/- 60mV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
Press ZERO. The output is ramped down to zero. 
 
1kV AC  
Ensure that the DMM will accept an input of 1000V AC. 
Press SELECT / 1kV / FS. 1000V AC will then be shown on the display. 
Press HV ON. A 1kV AC output will be produced on the high voltage output 
terminals. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output voltage for 1kV +/- 320mV. 
When the correct output voltage has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
Press ZERO. The output is ramped down to zero. 
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Select the appropriate range on the DMM. 
 
200uA Range Zero 
Press SELECT / DC / SELECT / 200uA / ZERO. 
By using the + and - button and the up and down buttons, adjust the output to 
read 0A +/- 30nA. 
When the o/p has been adjusted correctly, press SELECT / ZERO / ZERO. 
 
+200uA Full-Scale  
Press SELECT / 200uA / FS. A 200uA output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 200uA +/- 38nA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
-200uA Full-Scale  
Press SELECT / 200uA / FS / -. A -200uA output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for -200uA +/- 38nA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
2mA Range Zero 
Press SELECT / 2mA / ZERO. 
By using the + and - buttons and the up and down buttons, adjust the output to 
read 0A +/- 50nA. 
When the o/p has been adjusted correctly, press SELECT / ZERO / ZERO. 
 
+2mA Full-Scale  
Press SELECT / 2mA / FS. A 2mA output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 2mA +/- 100nA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
-2mA Full-Scale  
Press SELECT / 2mA / FS / -. A -2mA output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for -2mA +/- 100nA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
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Press SELECT / 20mA / ZERO. 
By using the + and - buttons and the up and down buttons, adjust the output to 
read 0A +/- 200nA. 
When the o/p has been adjusted correctly, press SELECT / ZERO / ZERO. 
 
+20mA Full-Scale  
Press SELECT / 20mA / FS. A 20mA output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 20mA +/- 800nA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
-20mA Full-Scale  
Press SELECT / 20mA / FS / -. A -20mA output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for -20mA +/- 800nA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
200mA Range Zero 
Press SELECT / 200mA / ZERO.  
By using the + and - buttons and the up and down buttons, adjust the output to 
read 0 +/- 2uA. 
When the o/p has been adjusted correctly, press SELECT / ZERO / ZERO. 
 
+200mA Full-Scale  
Press SELECT / 200mA / FS. A 200mA output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 200mA +/- 8uA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
-200mA Full-Scale  
Press SELECT / 200mA / FS / -. A -200mA output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for -200mA +/- 8uA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
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Press SELECT / 2A / ZERO. 
By using the + and - buttons and the up and down buttons, adjust the output to 
read 0A +/- 60uA. 
When the o/p has been adjusted correctly, press SELECT / ZERO / ZERO. 
 
+2A Full-Scale  
Check if the DMM will measure 2A. If not, use a 4 terminal current shunt. 
Press SELECT / 2A / FS. A 2A output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 2A +/- 180uA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
-2A Full-Scale  
Check if the DMM will measure 2A. If not, use a 4 terminal current shunt. 
Press SELECT / 2A / FS / -. A -2A output will be produced. 
Press DEV%. 
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for -2A +/- 180uA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
10A Range Zero 
Press SELECT / 10A / ZERO 
Connect 9823 10 amp output terminals to DMM current input  
By using the + and - buttons and the up and down buttons, adjust the output to 
read 0A +/- 3mA. 
When the o/p has been adjusted correctly, press SELECT / ZERO / ZERO. 
 
+10A Full-Scale  
Check if the DMM will measure 10A. If not, use a 4 terminal current shunt. 
Press SELECT / 10A / FS. A 10A output will be produced on the high current 
output terminals. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 10A +/- 7mA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
-10A Full-Scale  
Press SELECT / 10A / FS / -. A -10A output will be produced on the high current 
output terminals. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for -10A +/- 7mA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored.  
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Connect the 9823 main output terminals to the AC current terminals on the DMM. 
Select an appropriate manual range on the DMM. 
All AC current ranges should be calibrated at 60Hz sine wave. 
Press SELECT / AC / SELECT / FREQWAVE. 
Select 60Hz by using only the up/down buttons for the three digits at the right 
hand side of the display. 
 
200uA AC Full-Scale  
Press SELECT / 200uA / FS. A 200uA AC output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 200uA +/- 120nA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
2mA AC Full-Scale  
Press SELECT / 2mA / FS. A 2mA AC output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 2mA +/- 800nA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
20mA AC Full-Scale  
Press SELECT / 20mA / FS. A 20mA AC output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 20mA +/- 8uA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
200mA AC Full-Scale  
Press SELECT / 200mA / FS. A 200mA AC output will be produced. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 200mA +/- 80uA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
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2A AC Full-Scale  
Check if the DMM will measure 2A. If not, use a 4 terminal current shunt. 
Press SELECT / 2A / FS. A 2A AC output will be produced on the main terminals. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 2A +/- 900uA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
 
10A AC Full-Scale  
Check if the DMM will measure 10A. If not, use a 4 terminal  current shunt. 
Press SELECT / 10A / FS. 
A 10A AC output will be produced on the 10 amp output terminals. 
Press DEV%.  
Use the top row of buttons to increase the output or the bottom row to decrease 
it, adjust the output current for 10A +/- 10mA. 
When the correct output current has been achieved, press DEV%. The DEV% 
button led goes out and the cal factor is then stored. 
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Connect a 4-wire lead set to DMM, then short all 4 leads at the opposite end.  
Then null (zero) the DMM.  Remove the two gold links from the 9823’s main 
terminals, then connect the 4 wire lead set to the 9823. 
The 7 resistance values are individually adjusted using a multi-turn trimmer for 
each – see diagram following. 
 
10 Ohm Calibration (MANUAL) 
Press SELECT / Res(KΩ). 0.01 will be shown on the display. 
Adjust 10R trimmer pot (R21) on the back of the 9823 resistance board for a 
DMM reading of 10 Ohm +/- 0.0002 Ohm. 
 
100 Ohm Calibration (MANUAL) 
Press 20mV. 0.10 will then be shown on the display. 
Adjust 100R trimmer pot (R19) on the back of the 9823 resistance board for a 
DMM reading of 100R +/- 0.001 Ohm. 
 
1k Ohm Calibration (MANUAL) 
Press 200mV. 1.0 will be shown on the display. 
Adjust 1K trimmer pot (R17) on the back of the 9823 resistance board for a DMM 
reading of 1k Ohm +/- 0.008 Ohm. 
 
10k Ohm Calibration (MANUAL) 
Press 2V. 10.00 will then be shown on the display. 
Adjust 10K trimmer pot (R13) on the back of the 9823 resistance board for a 
DMM reading of 10k Ohm +/- 0.08 Ohm. 
 
100k Ohm  Calibration (MANUAL) 
Press 20V. 100.00 will then be shown on the display. 
Adjust 100K trimmer pot (R10) on the back of the 9823 resistance board for a 
DMM reading of 100k Ohm +/- 0.8 Ohm. 
 
1M Ohm Calibration (MANUAL) 
Use 2-wire resistance measurement for the 1MOhm and the 10MOhm. 
Replace gold links on 9823 main terminals and use DMM 2-wire mode. 
 
Press 100V. 1000.0 will then be shown on the display. 
Adjust 1M trimmer pot (R7) on the back of the 9823 resistance board for a DMM 
reading of 1M Ohm +/- 20 Ohm. 
 
10M Ohm Calibration (MANUAL) 
Press 1kV. 10000.0 will then be shown on the display. 
Adjust 10M trimmer pot (R4) on the back of the 9823 resistance board for a DMM 
reading of 10M Ohm +/- 500 Ohm. 
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2.9 Calibration completion details 
 
The calibration adjustment is now complete.  Switch the unit off, remove the cal 
key, replace the rear panel cover, and reset the IEEE address as required (not 
0,16 or 32). 
If a full calibration certificate is required test with the required calibration 
procedure (without the cal key in) and record the results. 
 
Please note that the complete set of calibration results will include measure-
ments at many points that are not calibration adjustment procedure.  Refer to the 
Time Electronics example calibration certificate following. 
Full traceability and environmental information should always be recorded on a 
calibration certificate. 
 
If fully automated calibration of the 9823 is required, use Time Electronics’ 
EasyCal calibration software.  A complete system can be configured using 
EasyCal running on a PC with a GPIB interface card fitted.  A procedure is 
available from Time Electronics that will automatically drive both an HP3485A 
DMM and the 9823.  This allows the correct ranges on the DMM and the 9823 to 
be automatically selected and also sets up the correct outputs on the 9823.  The 
calibration run will then proceed automatically.  This is in effect a ’BEFORE’ 
calibration and will identify any ranges that need adjustment.  Adjustments should 
be made as described in this document before the whole EasyCal calibration run 
is repeated to produce an ‘AFTER’ (final calibration) certificate.  Please contact 
Time Electronics for further information on the EasyCal system. 

 
Time Electronics Ltd 
Botany Industrial Estate, Tonbridge, Kent, TN9 1RH, UK 
Tel: 01732 355993     Fax: 01732 770312  
Email: mail@TimeElectronics.co.uk  Website: www.TimeElectronics.co.uk 
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1.1 Introduction 
 
The IEEE-488 interface sometimes called GPIB (General Purpose Interface Bus) 
allows remote control of the instrument by a computer. Repetitive calibration work 
can be fully automated and fast, less skilled users can undertake complete calibra-
tion procedures. Additionally results are stored and certificates can be immediately 
printed out.  
 
1.2 GPIB (IEEE) data transfer and addressing 
 
Before a controller can send data it has to identify the recipient. Each device on the 
GPIB (IEEE) is given an address to which it will respond when called by the control-
ler, in this way data can be transferred  between selected devices in an orderly 
manner. The rate at which it is transferred is controlled by hand shake signals, the 
speed being governed by the slowest device active on the bus. 
 
1.3 GPIB (IEEE) Cables and connectors 
 
The IEEE-488 cable contains 24 wires terminated at both ends with identical plug/
sockets which allow for daisy chaining of additional cables to extend the bus. See 
Table 5.2 for details of connections. 
Cables used on GPIB (IEEE) systems are available in various lengths to suit differ-
ent layouts. The following are recommended types :-  

 Manufacturer/Supplier   Part No   Length 
 
 Belden      9642   1m 
 Belden      9643   2m 
 Belden      9644   4m 
 Belden      9645   8m 
 Time Electronics    9596   1m 
 Time Electronics    9597   2m 

Chapter 5. Remote GPIB (IEEE) Operation 

GPIB (IEEE bus) Cables part numbers 
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1.4 IEC Bus connections 
 
A user requiring to connect the calibrator to a European standard bus (IEC), must 
be aware of the differences in connector pin assignments from the IEEE bus and 
provide a suitable interface. Table 5.2 compares the pin designations for each stan-
dard. 
 
1.5 GPIB (IEEE) Connectors 
 
The pin connections and dimensions of the IEEE connector are illustrated below 
and in table 5.2. 
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 IEEE STANDARD      IEC STANDARD 
 
 PIN         PIN 
 1  D101      1  D101 
 2  D102      2  D102 
 3  D103      3  D103 
 4  D104      4  D104 
 5  EOI       5  REN 
 6  DAV       6  EOI 
 7  NRFD      7  DAV 
 8  NDAC      8  NRFD 
 9  IFC       9  NDAC 
 10  SRQ      10  IFC 
 11  ATN       11  SRQ 
 12  SHIELD      12  ATN 
 13  D105      13  SHIELD 
 14  D106      14  D105 
 15  D107      15  D106 
 16  D108      16  D107 
 17  REN      17  D108 
 18  GND 6      18  GND 5 
 19  GND 7      19  GND 6 
 20  GND 8      20  GND 7 
 21  GND 9      21  GND 8 
 22  GND 10      22  GND 9 
 23  GND 11      23  GND 10 
 24  LOGIC GND     24  GND 11 

 
1.6 GPIB (IEEE) Address selection 
Before operating the calibrator over the GPIB (IEEE bus), set the address on the 
rear of the unit to the required address and operating mode. The GPIB (IEEE) ad-
dress is set on the top five positions of the DIP switch which is located on the rear 
panel.  They are in binary format i.e. 1,2,4,8,16. The address is the addition of the 
switches selected in the ON position e.g. to select address 3 requires positions 1 
and 2 ON, see example below. 

Table 5.2 Pin designation comparison. IEEE and IEC 
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Table 5.3 GPIB (IEEE) Address selection 

 
 SWITCH   DECIMAL    SWITCH   DECIMAL 
 SETTING  ADDRESS    SETTING  ADDRESS 
 
 0 0 0 0 0   0      1 0 0 0 0   16 
 0 0 0 0 1   1      1 0 0 0 1   17 
 0 0 0 1 0   2      1 0 0 1 0   18 
 0 0 0 1 1   3      1 0 0 1 1   19 
 0 0 1 0 0   4      1 0 1 0 0   20 
 0 0 1 0 1   5      1 0 1 0 1   21 
 0 0 1 1 0   6      1 0 1 1 0   22 
 0 0 1 1 1   7      1 0 1 1 1   23 
 0 1 0 0 0   8       1 1 0 0 0   24 
 0 1 0 0 1   9      1 1 0 0 1   25 
 0 1 0 1 0   10      1 1 0 1 0   26 
 0 1 0 1 1   11      1 1 0 1 1   27 
 0 1 1 0 0   12      1 1 1 0 0   28 
 0 1 1 0 1   13      1 1 1 0 1   29 
 0 1 1 1 0   14      1 1 1 1 0   30 
 0 1 1 1 1   15 

A ‘1’ in the table corresponds to the ON position of the switch. Switch 1 (top ) se-
lects the least significant bit. The last three switches, which are normally set to the 
OFF position, are used to select the instruments operating modes as follows: 
 
Switch 6 - GPIB (IEEE bus) talk (transmit) disable. 
 
Switch 7 - GPIB (IEEE bus) listen (receive) disable. 
 
Switch 8 - Dual Primary Addressing mode. In this mode, the unit will respond to two 
primary addresses differing only in the least significat bit. For example, if the unit 
address selection switches are set for an address of 8, the unit will also respond to 
address 9. 

GPIB (IEEE) Addresses 0 and 16 are reserved for recalibration mode and should 
not be used unless recalibrating the instrument. Address 31 is used to select self 
test mode. 
Note : The eight switches are read only when the instrument is first switched 
ON. Therefore it is necessary to turn the unit OFF if a new GPIB (IEEE) 
address is required. See table 5.3 
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1.7 GPIB (IEEE) Commands 
 
LOCAL LOCKOUT 
 
The front LOCAL/REMOTE switch must be in the remote position for IEEE opera-
tion. The instrument will not respond to any IEEE commands when set to local. 
 
INTERFACE CLEAR COMMAND IFC 
 
This command initiates a complete reset of the unit, which is then unable to re-
spond to any further IEEE commands for 1 second. 
 
IEEE COMMAND FORMAT 
 
IEEE commands are comprised of characters from the ASCII set. A series of com-
mands can be used to simulate the manual operation of the unit. 
 
The commands must be in one of the following formats: 
 
1.) A single upper case character (A to Z). 
2.) Upper case character followed by a number. 
3.) A signed decimal number (8 digits maximum). 
 
Commands may be sent individually or built into a string separated with a ‘slash 
character’ (/). For the command string to execute it must be terminated with either a 
line feed or carriage return character. 
 
IEEE COMMAND EXECUTION 
 
Before an GPIB (IEEE) command can be executed 4 conditions must be met. 
 
1.) The unit must be switched to ‘remote’ on the front panel. 
2.) GPIB (IEEE) cable and controller connected. The GPIB (IEEE) address and the 
talk/listen switches set correctly on the rear panel switch. 
3.) The command must be a valid command (invalid commands are ignored). 
4.) The command must be followed by a valid terminator. 
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GPIB (IEEE) Command Operation 
 
D      Transmit display to bus controller 
 
E1 to E4     Select unit action upon output error detection. 
 
F15 to F20000   Select output frequency. 
 
G1 or G2    Set / Cancel Group execute trigger response. 
 
H      Set output to full scale. 
 
I      Select serial poll operation. 
 
K1 or K2    Enable/Disable Front panel controls. 
 
L      Set output to zero. 
 
O1 to O7    Output resistance between 10 Ohms and 10 M Ohms. 
      O1 - 10 Ohms  O5 - 100k Ohms 
      O2 - 100 Ohms  O6 - 1M Ohms 
      O3 - 1k Ohms  O7 - 10M Ohms 
      O4 - 10k Ohms 
 
Pn      Change output by ‘n’ percent. 
 
R1 to R12    Select voltage or current range 
      R1 - 20mV  R7 - 200uA 
      R3 - 200mV  R5 - 2mA 
      R3 - 2V   R9 - 20mA 
      R4 - 20V   R10 - 200mA 
      R5 - 200V  R11 - 2A 
      R6 - 1kV   R12 - 10A 
RA      AUTORANGE 
 
T1 or T2     Set terminator character appended to a transmission. 
 
W1 to W7    Select waveform. 
      W1 - Sine  W5 - Triangle 
      W2 - Square  W6 - Trapezoidal 
      W3 - Ramp up W7 - D.C. 
      W4 - Ramp down 
 
Z      Take present output as offset. 
 
/      Command separator. 

Table 5.3 GPIB (IEEE) Command list 
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1.8 Single letter commands 
 
Command D 
 
It is important to understand the sequence of operation on the IEEE bus when a 
data read-back command is executed. When the ‘D’ Command is sent it prepares 
the instrument to transmit (i.e. act as a talker). The controller program must then 
execute an ‘INPUT’ statement to actually initiate the data transfer. The data must be 
terminated with the correct character to complete the transfer. 
 
Invalid terminating characters cause the GPIB (IEEE bus) to hang. 
 
The terminator is controller dependent and the instrument allows either CR or LF to 
be used, as determined by the Command T1 or T2. Note that the T1 to T2 com-
mand (terminating setting) must be done before the ‘D’ command is executed. 
 
When the unit is in the over-range condition the front panel display shows 1….. but 
this is not transmitted on read-back. The character string ‘OVERRNG’ is sent. In all 
other cases the read-back is exactly as seen on the display. 
 
EXAMPLE (HP BASIC) 
 
10 REMOTE 708 
20 OUTPUT 708; “T2”    !SET TERMINATOR 
30 OUTPUT 708; “D”    !TRANSMIT DISPLAY 
40 ENTER 708; A$    !READ RETURNED VALUE IN 
50 PRINT A$      !PRINT IT 
 
Command H 
 
Sets output to full scale on the selected range. On the High Voltage ranges it will 
cause a three beep audio warning which lasts 3 seconds. The output will then ap-
pear on the terminals, this mode of operation is a safety feature. 
 
EXAMPLE (BASIC) 
 
10 OPEN 1,7     :REM OPEN ADDRESS 7 TO INSTRUMENT 
20 PRINT #1,‘H’    :REM SET OUTPUT TO FULL SCALE 
30 END      :REM END 



 Page  10      
 

Command 1 
 
Sets the instrument to generate a serial poll request for service by the bus control-
ler should an ‘OP ERROR’ arise. 
 
EXAMPLE (HP BASIC) 
 
10 REMOTE 708     !OPEN IEEE ADDRESS 8 
20 OUTPUT 708;“I”    !SETS UNIT TO GENERATE SERIAL POLL 
         REQUEST ON OUTPUT ERROR 
30 OUTPUT 708;“E4/R4/5”   !SET ERROR MODE, 20V RANGE WITH 
         5 VOLTS OUTPUT 
40 ON INTR 7 GOSUB 1000  !DEFINE ACTION ON SERIAL POLL 
50 V1=0 @ X=0 
60 X=X+1      !WAIT FOR ERROR LOOP 
70 GOTO 60 
1000       !SUBROUTINE TO PRINT POLL RESPONSE 
1010 STATUS ,1;A 1020 P=SPOLL(708) 
1030 PRINT P     !DISPLAY SERIAL POLL RESULT 
1040 ENABLE INTR 7;8 
1050 RETURN     !RETURN TO WAIT LOOP 
 
Command L 
 
Sets the output to zero. 
 
Command Z 
 
Takes the present output value as an offset. The display indicates zero with the top 
segment of the display flashing. When a new output value is sent it will be added to 
the offset stored. The offset is cleared by: 
 
1.) A new range command 
2.) Selecting a resistance output 
3.) Setting the offset to zero 
 
In remote AutoCal mode, indicated by a flashing ’C’ on the display, the offset is 
stored in the non volatile memory and is used as a calibration factor. 
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1.9 Letter & Number command 
 
E1 To E4 Output Error Mode 
 
Selects one of four possible error modes which determine the action taken by the 
unit on detection of an output error 
 
E1 : (default) Displays ‘OP ERROR’ and turns off output immediately on detection 
of an output error, remains in this condition until reset by another command. 
 
E2 : Displays ’OP ERROR’ and turns off output immediately on detection of OP ER-
ROR, will automatically restore output and display if the error is removed. 
 
E3 : Waits for an error condition to last for 0.5 seconds before turning off output and 
displaying ‘OP ERROR’. 
 
E4 : Waits for an error condition to last for 0.5 seconds before displaying ‘OP ER-
ROR’ and leaves output ON. 
 
F15 to F20000 frequency setting commands 
 
Commands F15 to F20000 select output frequency. Enter ’F’ followed by the re-
quired frequency. Any frequency between 15Hz and 20KHz (in 5Hz steps) may be 
selected. F0 selects 0.025Hz for stiction tests. 
 
G1/G2 enable/disable group execute trigger 
 
G1 - Enables Group Execute Trigger response. 
G2 - Disables Group Execute Trigger response. 
 
Group Execute Trigger (GET) is a command issued by the bus controller to make 
several devices respond simultaneously, the devices having been previously told 
how to respond when the GET command is received. 
 
EXAMPLE (HP BASIC) 
 
10 REMOTE 708    !OPEN IEEE ADDRESS 8 
20 OUTPUT 708;“G1”   !SETS UNIT TO RESPOND TO GET 
30 OUTPUT 708;“R2”   !COMMAND TO EXECUTE 
40 TRIGGER 708    !EXECUTE COMMAND 
50 OUTPUT 708;“G2”   !COMMAND TO EXECUTE 
60 TRIGGER 708    !EXECUTE COMMAND TO EXIT GET MODE 
 
K1/K2 enable/disable front panel control 
 
K1 - Sets instrument to respond to front panel control. 
K2 - Disables front panel controls. 
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P(n) set percentage deviation 
 
Set deviation ’n’ on present output where ’n’ is in the range of + 9.99 and -9.99. 
 
EXAMPLE (BASIC) 
 
10 PRINT #1,“P3.45”   REM SET output 3.45% high 
20 PRINT #1,“P-0.02”   REM SET output 0.02% low 
 
R1 To R12 Range Setting Commands 
 
Selects a voltage or current range from IEEE command table. 

 COMMAND  RANGE  PROGRAM 
 SELECTED     IN 
 
  R1    20 mV  mV 
  R2    200 mV  mV 
  R3    2 V   Volts 
  R4    20  V  Volts 
  R5    200 V  Volts 
  R6    1 KV  Volts 
  R7    200 uA  uA 
  R8    2 mA  mA 
  R9    20 mA  mA 
  R10   200 mA  mA 
  R11   2 A   Amps 
  R12   10 A  Amps 
 
RA : Automatically selects the range for the output 
  required. Default : R1. 

 
T1/T2 select transmission terminator 
 
Sets the last character appended to a transmission from the instrument. 
 
T1 : (default) carriage return. 
T2 : line feed. 
 
W1 to W7 waveform setting commands 
 
Select waveform or D.C. see IEEE command table in Table 5.3. 
NOTE : On the high voltage ranges (R5 & R6) only Sine Wave and DC (W1 & W7) 
are permitted. It is not possible to change the Waveform without first going to a 
lower range. 
Default is W7 (DC). 
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1.10   Setting an output value 
 
Transmit the voltage or current required a an ASCII string. 
 
EXAMPLES (HP BASIC) on the 2 Volt range (R3) 
 
OUTPUT 708;“-0.3765”  !SETS OUTPUT TO  -0.3765 VOLTS 
 
OUTPUT 708;“2.9”   !SETS OUTPUT TO OVER-RANGE DISPLAY  
        SHOWS ‘1…’ , OUTPUT IS APPROX 2.08V 
 
OUTPUT 708;“0.00000007” !SETS OUTPUT TO ZERO, TOO MANY DECIMAL 
        PLACES 
 
NOTE : 
1.) The 5th digit is always rounded to 0, 2, 4, 6, or 8. 
2.) On D.C. (W7) or sine wave A.C (W1) the output limit of any range is 20800 or 
1100v on the 1 KV ranges. 
3.) On the 10 Amp ranges, output limit is 11 Amps. 
 
1.11   Setting voltage above 40V 
 
When a voltage above 40V is selected, (except when using certain output error 
modes), an alarm sounds 3 times before the voltage is applied to the output termi-
nals. To avoid damaging circuitry by applying large rates of voltage change, the out-
put ramps up to the set value. It takes about approx. 5 seconds to reach 1kV out-
put. 
 
On the 200V and 1kV ranges, only Sine wave and D.C. are permitted. Changing 
the waveform on these ranges is disabled by the software in the instrument. Fre-
quencies above 1kHz will give large amplitude errors. 
 
Changing range to the 200V or 1kV range where the output would be set to more 
than 40V causes the output to be set to zero. 
 
The left hand decimal point on the display flashes when an output of 40V or greater 
is on the terminals. 
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