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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 



Page 9  
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. 
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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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100R 
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10kR 
 
100kR 
 
1MR 
 
10MR 
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