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DANGER 
HIGH VOLTAGE      
  

THIS INSTRUMENT IS CAPABLE 
OF DELIVERING 

A LETHAL ELECTRIC SHOCK ! 
when connected to a high voltage source 

  

FRONT or REAR terminals 

carry the Full Input Voltage 

THIS CAN KILL | 

Guard terminal is sensitive 

to over-voltage 

it can damage 

your instrument ! 

  

  

Unless YOU are SUPE that itis SATe to do so, 

DO NOT TOUCH 

the l+ I- Hi or Lo leads and terminals 

   



CONTENTS 

SECTION 1 THE DATRON 4800, 4805 and 4808 MULTIFUNCTION CALIBRATORS 
Introduction 
4800 Multifunction Calibrator Standard and Optional Facilities 

SAFETY 
Additional Documentation 
Optional Facilities 
Accessories 

4805 Multifunction Calibrator Standard and Optional Facilities 
SAFETY 
Additional Documentation 
Optional Facilities 
Accessories 

4808 Multifunction. Calibrator Standard and Optional Facilities 
SAFETY 
Additional Documentation 
Optional Facilities 
Accessories 

Principles of Operation 

SECTION 2 INSTALLATION 
Unpacking and Inspection 
Preparation for Operation 
Bench Mounting 
Rack Mounting 

Connectors and Pin Designations 

SECTION 3 OPERATING CONTROLS 
Front Panel 
Front Panel Keys 
Power Switch 
Output Switching 
Reset Key 
Function Keys 
Output Range Keys 

Output Display and S Keys 
Frequency Control 
Mode Selection Keys 
Display Key 
Front Panel Terminals 
Rear Panel



Page 

SECTION 4 USING THE 4800, 4805 and 4808 CALIBRATORS 44 

SAFETY 
4-4 

Preliminaries 
4-2 

Limiting Characteristics 
4-2 

Interconnections 
42 

Typical Lead Connections 
4-8 

General Sequence of Operations 
: 4-14 

Display Messages 
4-15 

Operating Routines 
417 

DC Voltage Outputs 
4-18 

AG Voltage Outputs 
4-20 

DC Current 
4.23 

AC Current 
4-24 

Resistance 
4-25 

Additional Facilities 
4-26 

Frequency Store 4-26 

Spot Frequency (4808 only) 4-28 

‘Spec’ Mode 
4-31 

‘Error’ and ‘Offset’ Modes 4-34 

Combining Offset and Error Modes 4-40 

Test Key 
4-42 

Display Key 
4-46 

Warnings and Messages 
4-47 

SECTION 5 SYSTEMS APPLICATION VIA THE IEEE 488 INTERFACE 5-4 

Introduction 
5-4 

Interface Capability 
5-2 

Bus Addresses 
5-3 

Interconnections 
5-3 

Typical System 
5-4 

Using the 4800, 4805 and 4808 Calibrators in a System 5-7 

Programming Instructians 
5-9 

Programming of Operational Functions 
5-14 

Programming of Bus Transmissions 
5-20 

Service Requests 
5-26 

Activation of Commands 
5-28 

Multiple Commands 
5-28 

Universal and Addressed Commands 
5-29 

Clear Commands 
5-30 

Operational Sequence Guidelines 
5-31



CONTENTS (continued) 

SECTION 6.1 4800 SPECIFICATIONS 
General _ 
DC Voltage 
AC Voltage 

Voltage/Frequency Constraints 
Capacitive. Loading Constraints 

DC Current 
AG Current 
Resistance 

SECTION 6.2 4805 SPECIFICATIONS 
General 
DC Voltage 
AC Voltage 

Voltage/Frequency Constraints 
Capacitive Loading Constraints 

DC Current 
AC Current 
Resistance 

SECTION 6.3 4808 SPECIFICATIONS 
General 
DC Voltage 
AC Voltage 

Voltagé/Frequency Constraints 
Capacitive Loading Constraints 

DC Current 
AC Current 
Resistance 

     ECTION7 SPECIFICATION VERIFICATION 

    
Verification Report SA 
Verification Report Sheet 

uu
 

nD
 

mm
 a 

P
A
I
M
A
M
I
M
A
M
A
M
 

H
H
 

a
o
 
O
R
O
 l
e
 

s
o
a
r
 
h
m
a
w
o
a
d
 

o
 

A
D
H
 

N
i
p
y
 

G
n
 

6.2-4 
6.2-6 
6.2-7 
6.2-8 
6.2-9 
6.2-10 

6.3-1 
6.3-1 
6.3-3 
6.3-4 
6.3-6 
63-7 
6.3-8 
6.3-9 
6.3-10 

7-4 
7-4 
7-4 
7-10 
7-14 
7-28 
7-32 
7-39 
7-49 
7-59



     

    

     

    
   

   

APPENDICES TO SECTION 7 

Validity Tolerance Limit Calculation 

Uncertainty and Traceability 

eneral Procedural Information 

Aternative AC Millivolt Verification 

Alfyrnative AC Current Verification 

Harmonic Distortion Measurement P
a
P
p
w
n
-
 

SECTION 8 ROUTINE CALIBRATION 

The 4800, 4805 and\4808 Autocal Feature 

Latest and Shaddw Calibration Memories 

DC Calibration 

Calibration Key Availability 

Zero Calibration 

Equipment Required for 

Interconnections 

DG Calibration Sequence 

DC Valtage Calibration 

DC Current Calibration 

Resistance Calibration 
Calibration Memory 

2-wire/4-wire Calibration Limits 

Resistance Calibration Sequence 

Resistance Calibration 

AC Calibration 

AC Calibration Sequence 

General Notes 

AC Voltage Calibration (1V - 1000V) 

AC Millivolts (LF) Calibration (imV - 100mV} 

AC Millivolts (HF) Calibration (1mV - 100mV) 

AC Current Calibration (1mA - 1A) 

APPENDICES TO SECTION 8 

AC Current Calibration (100A - 1A) 

DATRON SALES REPRESENTATIVES WORLDWIDE 

7-AM-1 
7-A2-1 
7-A3-4 
7-A4-4 
7-A5-1 
7-A6-1 

8-1 
8-1 
8-2 
8-4 
8-5 
8-6 
8-7 
8-7 
8-8 
8-10 
8-16 
8-19 
8-19 
8-19 
8-20 
8-21 
8-24 
8-26 
8-28 
8-30 
8-32 
8-34 
8-40 

8-Al1-1 

Inside Rear Cover





Section 1 - Introduction and General Description 

SECTION 1 THE DATRON 4800, 4805 & 4808 

MULTIFUNCTION CALIBRATORS 

  

Introduction 
  

  
  

  

  

                      
          

  

  
    

                        
      

  

  
  

The Datron Models 4800, 4805 and 4808 are high-precision Multifunction Calibrators which feature 

exceptionally high stability and full systems capability. They are characterized by wide-range coverage 

of DC Voltage, AC Voltage, DC Current, AC Current and Resistance functions in a single unit. 

The 4800 and 4308 calibrators consist of a mainframe to which various output options may be added. The 

4808 hasa higher specification than the 4800 and hasan additional AC Voltage ‘Spot Frequency’ calibration 

facility. The 4805 is a fixed configuration instrument containing all the above functions as standard. 

All three calibrators incorporate a reference module which maintains a high accuracy specification over 

the ambient temperature range of 23°C £ 10°C. Ahigh level of stability is achieved by the use of specially 

selected and tested reference components and ultra-stable gain-defining resistors. The calibrators’ 

“Autocal’ feature ensures that their 24-hour specifications are usable - not merely figures of merit - and all 

three models feature a ‘Shadow Calibration’ facility which allows new calibration data to be stored, but not 

implemented, until the integrity of the metrology standards used in the unit's calibration has been verified. 

The 4800, 4805 and 4808 all feature microprocessor control for instrument management, simplifying their 

use during complex manual operations such as the calibration of high-quality digital multimeters. Their 

IEEE 488 interface provides a comprehensive remote programming capability, allowing fully automated 

instrument control, and programmed calibration of the calibrators themselves. 

del



Section 1 - Introduction and General Description 

4800 Multifunction Calibrator 

Standard and Optional Facilities 
  

DC Voltage Ranges 
By fitting Option 10, the instrument provides DC 
Voltage calibration facilities in seven decade 
ranges from +100V to +100V. By adding 

Option 30 and Option 10, a£1000V range is also 
available. 100% overrange is incorporated, 

except on the optional £1000V range, where the 

output is limited to £1 LOOV. 

Resolution and Accuracy 
The maximum resolution is 7.5 digits with a 
facility for displaying the specified accuracy of 
any output voliage. The 4800 DC Voltage 

specifications are shown in Section 6. 

  

AC Voltage Ranges 
By fiiting Option 20, the instrument provides AC 
Voltage calibration facilities in six decade ranges 
from ImV to 100V. By adding Option 30 and 
Option 20, a 1000V range is also available. 100% 
over-range is incorporated, except on the optional 

L000V range, when the outputis limited to 1100V. 

Resolution and Accuracy 
The maximum resolution is 6.5 digits with a 
facility for displaying the specified accuracy of 
any output voliage. The 4800 AC Voltage 

specifications are shown in Section 6. 

  

DC Current Ranges 
By fitting Option 40, in conjunction with Option 
10, the instrament can be used to calibrate DC 

Current in five decade ranges from £100LA to 
1A. Option 60 may be added to extend DC 
Current capability to t11A, 

Resolution and Accuracy 
The maximum resolution is 6.5 digits with a 
facility for displaying the specified accuracy of 
output current. The 4800 DC Current 
specifications are shown in Section 6. 

  

AC Current Ranges 
By fitting Option 40, in conjunction with Option 
20, the instrament can be used to calibrate AC 
Currentin five decade ranges from 100,1A to 1A. 
Option 60 may be added to extend AC Current 
capability to L1A. 

Resolution and Accuracy 
The maximum resolution is 6.5 digits with a 
facility for displaying the specified accuracy of 
output current. The 4800 AC Current 

specifications are shown in Section 6. 

  

Resistance 
By fitting Option 50, inconjunction with Options 
10 or 20, the instrument can be used to calibrate 
resistance in eight decade ranges from 10 chm to 
100M ohm. 

1-2 

Resolution and Accuracy 
The maximum resolution is 7.5 digits with a 
facility for displaying the specified accuracy of 
any output resistance. The 4800 Resistance 
specifications are shown in Section 6.
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Frequency 
With Option 20 fitted, the output frequency 

bandwidth of the 4800 is 10Hz to IMHz. This 

frequency span is covered in five overlapping 

decade ranges, at a resolution of 1% of nominal 

Frequency Range. Any five frequency values 

within the range of the instrument can be stored 

in and recalled from memory. 

Output Deviation 

A user may deviate the output voltage from the 

output display value by introducing a gain ‘Error’ 

within the general range +10%. Additionally, 

for DC functions, the output may be ‘offset’ by 

up to £2% of the range in use, or 200LV, 

whichever is greater. 

Remote Sense 
The specified output voltage may be sensed at 

the load, using 4-wire connections. Remote or 

Local Sense is selectable from the front panel. 

Remote Guard 
This facility allows the instrument’s internal 

guard shields to be externally connected. 

Self-test 
On power-up, the internal calibration memory is 

automatically checked. At any time when the 

output is off and not under remote control, a user 

may conduct a sequenced test of the displays, 

keyboard, safety circuitry and Reset function. 

Message Readout 
Messages to the user.are presented on the left- 

hand MODE display. The two main groups of 

message are: 

Fait — An internal fault condition has been 

detected, 

Error ° A user has selected a task which is 

outside the instrument's capability. 

Safety 
For protection of the user, safety trip circuits are 

incorporated to switch the OUTPUT OFF in the 

eventof instrument failures which might generate 

dangerous output voltages. 

UNDER NO CIRCUMSTANCES SHOULD 

_ USERS TOUCH ANY OF THE OUTPUT, 

SENSE OR GUARD TERMINALS UNLESS 

THEY ARE FIRST SATISFIED THAT NO 

DANGEROUS VOLTAGE IS PRESENT. 

1-3



Section 1 - Introduction and General Description 

4800 Multifunction Calibrator 
Standard and Optional Facilities (continued) 
Autocal 
All Datron AUTOCAL instruments are designed 
to make the removal of the covers for calibration 
unnecessary, as full routine calibration of all 
ranges and functions can be carried out from the 
front panel or over the IEEE 488 bus. 

Accidental or unauthorized use of the calibration 
routine is prevented by a key operated switch on 

the instrument rear panel. The procedure for 
calibrating the 4800 is contained in Section 8. 

Systems Use 
The instrament can form part of an automated 
system by means of the IEEE 488 standard 
digital interface. The method of connecting to 
the system controller and the command codes 

are described in Section 5. 

1-4 

Additional Documentation 
The Maintenance Handbook and Reference 
Handbook contain information required to adjust 
and service the 4800. Together, they provide 
detailed descriptions of the circuits, trouble 
shooting and calibration procedures, parts lists, 
layout drawings and circuit diagrams.
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Optional Facilities 

The available options forthe 4800 are as follows: 

DC Voltage function to +200V. 

AC Voltage function to 200V. 

Integral 1000V amplifier for AC 

Voltage and/or DC Voltage 

functions. (Requires either Option 

10, Option 20 or both.) 

Current converter to provide DC 

Currentand AC Current functions. 

(DC Current capability requires 

Option 10, AC Current capability 

requires Option 20.) 

Option 10: 

Option 20: 

Option 30: 

Option 40: 

Option 50: — Resistance function. (Requires 

Option 10 or Option 20.) 

DC Current and/or AC Current 

range extension to 11A. This 

option includes the Datron 4600 

Transconductance Amplifier and 

all necessary cabling. (Requires 

Option 40.) 

Rack mounting kit. 

Option 60: 

Option 90; 

Accessories: 
The instrument is supplied with the following 

accessories: 

Description Part Number 
Power Cable 920012 
Set of Calibration keys 700068 
User's Handbook 850267 

Optional Accessories: 
The following accessories can be purchased for 

use with the 4800: 

Description 

Model 1510: General Purpose Lead Kit. 
Model 1516: Shrouded 6-pin Calibrator 

Connector with leads to five 

4mm banana plugs. 

Description Part Number 
Maintenance Handbook 850268 
Reference Handbook 850269 
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Section 1 - introduction and General Description 

4805 Multifunction Calibrator 

Standard and Optional Facilities 
  

DC Voltage Ranges 
The instrument provides DC Voltage calibration 

facilides in eight decade ranges from £100LV to 
£1000V. 100% overrange is incorporated, except 

on the t1000V range, when the output is limited 
tot1100V. 

Resolution and Accuracy 
The maximum resolution is 6.5 digits with a 
facility for displaying the specified accuracy of 
any output voltage. The 4805 DC Voltage 
specifications are shown in Section 6. 

  

AC Voltage Ranges 
The instrument provides AC Voltage calibration 
facilities in six decade ranges from ImV to 

1000V. 100% overrange is incorporated, except 
on the 1000V range, when the output is limited 
to L100V. 

Resolution and Accuracy 
The maximum resolution is 5.5 digits with a 
facility for displaying the specified accuracy of 
any output voltage. The 4805 AC Voltage 
specifications are shown in Section 6. 

  

DC Current Ranges 
The instrument can be used to calibrate DC 
Current in five decade ranges from £100,tA to 
IA. Option 60 (the Datron 4600 

Transconductance Amplifier) may be used to 

extend DC Current capability to £11A. 

Resolution and Accuracy 
The maximum resolution is 5.5 digits with a 
facility for displaying the specified accuracy of 
output current. The 4805 DC Current 
specifications are shown in Section 6. 

  

AC Current Ranges 
The instrument can be used to calibrate AC 

Current in five decade ranges from 100A to 1A, 
Option 60 (the Datron 4600 Transconductance 
Amplifier) may be used to extend AC Current 

capability to 11A, 

Resolution and Accuracy 
The maximum resolution is 5.5 digits with a 
facility for displaying the specified accuracy of 
output current. The 4805 AC Current 
specifications are shown in Section 6. 

  

Resistance 
The instrumentcan be used to calibrate resistance 

in eight decade ranges from 10 ohm to 100M 
ohm. 

16 

Resolution and Accuracy 
The maximum resolution is 6.5 digits with a 
facility for displaying the specified accuracy of 
any output resistance. The 4805 Resistance 
specifications are shown in Section 6.
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Frequency 
The output frequency bandwidth of the 4805 

extends from 10 Hzto LOOkHz in four overlapping 

decade ranges, at a resolution of 1% of nominal 

Frequency Range. Any five frequency values 

within the range of the instrument can be stored 

in and recalled from memory. 

Output Deviation 
A user may deviate the output voltage from the 

output display value by introducinga gain ‘Error’ 

within the general range £10%. Additionally, 

for DC functions, the output may be ‘offset’ by 

up to 42% of the range in use, or 200LV, 

whichever is greater. 

Remote Sense . 

The specified output voltage may be sensed at 

the load, using 4-wire connections. Remote or 

Local Sense is selectable from the front panel. 

Remote Guard 
This facility allows the instrument’s internal 

guard shields to be externally connected. 

Self-test 
On power-up, the internal calibration memory is 

automatically checked. At any time when the 

output is off and not under remote control, a user 

may conduct a sequenced test of the displays, 

keyboard, safety circuitry and Reset function. 

Message Readout 
Messages to the user are presented on the left- 

hand MODE display. The two main groups of 

message are: 

Fail An internal fault condition has been 

detected. 

Error A user has selected a task which is 

outside the instrument's capability. 

Safety 
For protection of the user, safety trip circuits are 

incorporated to switch the OUTPUT OFF in the 

eventof instrument failures which might generate 

dangerous output voltages. 

UNDER NO CIRCUMSTANCES SHOULD 

USERS TOUCH ANY OF THE OUTPUT, 

SENSE OR GUARD TERMINALS UNLESS 

THEY ARE FIRST SATISFIED THAT NO 

DANGEROUS VOLTAGE IS PRESENT. 
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Section 1 - introduction and General Description 

4805 Multifunction Calibrator 
Standard and Optional Facilities (continued) 
Autocal 
All Datron AUTOCAL instruments are designed 
tomake the removal of the covers for calibration 
unnecessary, as full routine calibration of all 

ranges and functions can be carried out from the 

front panel or over the IEEE 488 bus. 

Accidental or unauthorized use of the calibration 
routine is prevented by a key operated switch on 
the instrument rear panel. The procedure for 

calibrating the 4805 is contained in Section 8. 

Systems Use 
The instrament can form part of an automated 

system by means of the IEEE 488 standard 

digital interface. The method of connecting to 
the system controller and the command codes 

are described in Section 5. 

L-8 

Additional Documentation 
The Maintenance Handbook and Servicing 
Handbook contain information required to adjust 
and service the 4805. Together, they provide 
detailed descriptions of the circuits, trouble 
shooting and calibration procedures, parts lists, 
layout drawings and circnit diagrams.
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Optionai Facilities 

The available options for the 4805 are as follows: 

Option 60: DC Current and/or AC Current 

range extension to 11A. This 

option includes the Datron 4600 

Transconductance Amplifier and 

all necessary cabling. 

Option 90: Rack mounting kit. 

Accessories: 
The instrument is supplied with the following 

accessories: 

Description Part Number 

Power Cable 920012 

Set of Calibration keys 700068 
User’s Handbook 850267 

Optional Accessories: 
The following accessories can be purchased for 

use with the 4805: 

Description 
Model 1510: General Purpose Lead Kit. 
Model 1516: Shrouded 6-pin Calibrator 

Connector with leads to five 

4mm banana plugs. 

Description Part Number 
Maintenance Handbook 850275 
Reference Handbook 850276 

1-9



Section 1 - introduction and General Description 

4808 Multifunction Calibrator 

Standard and Optional Facilities 
  

DC Voltage Ranges 
By fitting Option 10, theinstrument provides DC 

Voltage calibration facilities in seven decade 
ranges from t100V to t100V. By adding 
Option 30 and Option 10,a£1000V range is also 
available. 100% overrange is incorporated, except 

on the optional +1000V range, where the output 
is limited to £1100V. 

Resolution and Accuracy 
The maximum resolution is 7,5 digits with a 
facility for displaying the specified accuracy of 
any output voltage. . The 4808 DC Voltage 
specifications are shown in Section 6. 

  

AC Voltage Ranges 
By fitting Option 20, the instrument provides AC 

Voltage calibration facilities in six decade ranges 

from mV to 100V. By adding Option 30 and 

Option 20, a 1000V range is also available. 100% 
over-range is incorporated, except on the optional 

1000V range, when the outputis limited to 1100V. 

Resolution and Accuracy 
The maximum resolution is 6.5 digits with a 
facility for displaying the specified accuracy of 
any output voliage. The 4808 AC Voltage 
specifications are shown in Section 6. 

  

DC Current Ranges 
By fitting Option 40, in conjunction with Option 
10, the mstrument can be used to calibrate DC 
Current in five decade ranges from +100,A to 
1A. Option 60 may be added to extend DC 

Current capability to L11A, 

Resolution and Accuracy 
The maximum resolution is 6.5 digits with a 
facility for displaying the specified accuracy of 
output current. The 4808 DC Current 
specifications are shown in Section 6. 

  

AC Current Ranges 
By fitting Option 40, inconjunction with Option 
20, the instrument can be used to calibrate AC 

Current in five decade ranges from 100Q\A to 1A, 
Option 60 may be added to extend AC Current 

capability to 11A, 

Resolution and Accuracy 
The maximum resolution is 6.5 digits with a 
facility for displaying the specified accuracy of 
output current. The 4808 AC Current 
specifications are shown in Section 6. 

  

Resistance 
By fitting Option 50, inconjunction with Options 
10 or 20, ihe instrument can be used to calibrate 
resistance in eight decade ranges from 10 ohm to 
100M ohm, 

1-10 

Resolution and Accuracy 
The maximum resolution is 7,5 digits with a 
facility for displaying the specified accuracy of 
any output resistance. The 4808 Resistance 
specifications are shown in Section 6.
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Frequency 

With Option 20 fitted, the output frequency 

bandwidth of the 4808 is 10Hz to 1MHz. This 

frequency span is covered in five overlapping 

decade ranges, at a resolution of 1% of nominal 

Frequency Range. Any five frequency values 

within the range of the instrument can be stored 

in and recalled from memory. For higher 

accuracy, five ‘SpotCalibrated’ frequency values 

per Output Range can be recalled from non- 

volatile memory. 

Output Deviation 
A.user may deviate the output voltage from the 

output display value by introducing a gain ‘Error’ 

within the general range +10%. Additionally, 

for DC functions, the output may be ‘offset’ by 

up to 42% of the range in use, or 200nV, 

whichever is greater. 

Remote Sense 
The specified output voltage may be sensed at 

the load, using 4-wire connections. Remote or 

Local Sense is selectable from the front panel. 

Remote Guard 
This facility allows the instrument’s internal 

guard shields to be externally connected. 

Self-test 
On power-up, the internal calibration memory is 

automatically checked. At any time when the 

outputis off and not under remote control, a user 

may conduct a sequenced test of the displays, 

keyboard, safety circuitry and Reset function. 

Message Readout 
Messages to the user are presented on the teft- 

hand MODE display. The two main groups of 

message are: 

Fail An internal fault condition has been 

detected. 

Error A-user has selected a task which is 

outside the instrument's capability. 

Safety 
For protection of the user, safety trip circuits are 
incorporated to switch the OUTPUT OFF in the 

event of instrument failures which might generate 

dangerous output voltages. 

UNDER NO CIRCUMSTANCES SHOULD 

USERS TOUCH ANY OF THE OUTPUT, 
SENSE OR GUARD TERMINALS UNLESS 

THEY ARE FIRST SATISFIED THAT NO 

DANGEROUS VOLTAGE IS PRESENT. 

i-ll



Section 1 - Introduction and General Description 
  

4808 Multifunction Calibrator 
Standard and Optional Facilities (continued) 
  

Autocal 
All Datron AUTOCAL instruments are designed 
to make the removal of the covers for calibration 
unnecessary, as full routine calibration of all 
ranges and functions.can be carried out from the 
front panel or over the IEEE 488 bus. 

Accidental or unauthorized use of the calibration 
routine is prevented by a key operated switch on 
the instrument rear panel. The procedure for 
calibrating the 4808 is contained in Section 8: 

Systems Use 
The instrument can form part of an automated 

system by means of the IEEE 488 standard 

digital interface. The method of connecting to 
the system controller and the command codes 

are described in Section S. 
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Additional Documentation 
The Maintenance Handbook and Servicing 
Handbook contain information required to adjust 
and service the 4808. Together, they provide 
descriptions of the circuits, trouble shooting and 

calibration procedures, parts lists, layout 

drawings and circuit diagrams.
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Optional Facilities 
The available options for the 4808 areas follows: 

Option 10: 

Option 20: 

Option 30: 

DC Voltage function to $200V. 

AC Voltage function to 200V. 

Integral 1000V amplifier for AC 
Voltage and/or DC Voltage 

functions. (Requires either Option 

10, Option 20 or both.) 

Current converter to provide DC 

Currentand AC Current functions. 

(DC Current capability requires 

Option 10, AC Current capability 

requires Option 20.) 

Option 40: 

Resistance function. (Requires 

Option 10 or Option 20.) 

DC Current and/or AC Current 

range extension to LIA. This 

option includes the Datron 4600 

Transconductance Amplifier and 

all necessary cabling. (Requires 

Option 40.) 

Rack mounting kit. 

Option 30: 

Option 60: 

Option 90: 

Accesscries: 
The instrument is supplied with the following 

accessories: 

Description Part Number 

Power Cable 920012 
Set of Calibration keys 700068 
User’s Handbook 850267 

Optional Accessories: 
The following accessories can be purchased for 
use with the 4808: 

Description 

Model 1510: General Purpose Lead Kit. 
Model 1516: Shrouded 6-pin Calibrator 

Connector with leads to five 
4mm banana plugs. 

Description Part Number 

Maintenance Handbook $50277 

Reference Handbook 850278 
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Principles of Operation 

Inputs 

The calibrator's 6802 microprocessor controls 

the calibrator output in response to three main 

inputs: 

i) Front panel keys when used under 

front-panel control 

ii) IEEE 488 bus messages when used in 

‘Remote’ operation 

iii) Corrections placed in non-volatile 

memory during ‘Autocalibration’. 

These modify the values which 

control the output. 

After processing, the computing system changes 

the output of the instrament to respond to the 

input instructions. 

Reference Voltages 

A 20V DC ‘Master’ Voltage Reference 

establishes the fundamental accuracy of the 

instrument. From this 20V reference, a precision 

electronic divider derives an adjustable 

‘Working’ reference voltage between OV and 

20V, whose value depends on digital inputs from 

front panel keys and calibration memory. 

Section 1 - Introduction and General Description 

Precision Electronic Divider 

Inthe out-guard section (see Figure 1.1. opposite) 

the selected output value, including calibration 

corrections, is set into a digital comparator as a 

25-bit number. This number is counted out by 

acrystal controlled binary counter, resulting ina 

125Hz square wave whose mark:period ratio 

accurately represents the output value selection. 

When transferred into guard, it chops the Master 

Reference voltage. A 7-pole active low-pass 

filter integrates the chopped reference, to generate 

the ripple-free DC Working Reference Voltage. 

Output Switching. 

In addition to switching between functions, the 

output switching circuits isolate the calibrator 

terminals in the OUTPUT OFF condition. 

Remote/Local Sense and Guard switching is 

incorporated. 
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Section 1 - Introduction and General Description 

DC Voltage Output 

The working reference for DC Voliage Output is 
a stable DC voltage, accurately variable at high 
resolution between 0 and +20V. 

BC Voltage Ranging 

Low Voltage Ranges (100.V - 10V Full Range) 

The basic range of the calibrator is t10V Full 
Range (£19.999999¥V Full Scale for the 4800 
and 4808; +19.99999 for the 4805), derived 

directly from the working reference. The 1V 

and 100mV ranges are achieved by attenuation. 

The 100mV range attenuator is also used for 

10mV, ImV and 100yV ranges, and the digital 
input to the precision divider is scaled to provide 

the correct working reference values. 

Range Working reference values 

10mV -2V to +2V 
ImV -200mV to +200mV 

100nV -20mV to +20mV 

High Voltage Ranges (100V and 1000V) 

The LOOV range is a direct amplification of the 
working reference. The 1000V range (optional 

in the 4800 and 4808) employs step-up AC 
transformation. 

1-16 

AC Voltage Output 

The working reference for AC Voltage Outputis 
a stable DC voltage, accurately variable at high 
resolution between +0.1V and +2V DC. 

AC Reference Generator 

The higher accuracy of AC/AC comparison 
(compared to AC/DC comparison) is exploited 
by converting the DC Working Reference into a 
stepped waveform whose characteristics match 
those of a sinewave. The amplitude of this 
‘Quasi-sinewave’ is precisely controlled by the 
DC Working Reference value. 

Sinewave Source - Frequency 
Synthesizer 

From the frequency value set into the calibrator's 
left-hand MODE display, the processor controls 
the frequency synthesizer using anencoded 9-bit 
command. The synthesizer translates the 
command into a pulse train at a crystal-derived 
frequency between 240kHz and 4MHz, to be 
divided down for use asa phase-refercnce for the 
Quadrature Oscillator. 

N.B. Hfrequired, the Frequency Synthesizer, 
can be locked to an externally supplied 
(MHz or 1OMHz frequency, input via 
J53 on the rear panel.



AC Voltage Output (continued) 

Sinewave Source - Quadrature 

Oscillator 

The oscillator’s output frequency is set close to 

the demanded frequency, between 10Hz and 

1MHz, by selecting the RC time constants of its 
dual integrators; and then by correcting to the 

actual demand by phase-comparison with the 
output from the synthesizer, The output sinewave 

purity and constant amplitude are precisely 

defined by a sophisticated control loop, and the 

RMS value of the sinewave is adjusted to be 
roughly proportional to the demanded output 
voltage or current. Timing data is output from 
the sinewave source to synchronize the actions 

of the AC Reference Generator and AC/AC 
Comparator. 

Voltage-Controlied Amplifier (VCA) 

This has variable gain, amplifying the output 

from the Sinewave Source and providing a 
buffered drive to the output circuits. Its gain is 

determined by the measured difference between 
the RMS values of the sensed calibrator output 

and the AC Reference; so the VCA provides the 

correcting fine adjustment for the output 

amplitude loop. 

Section 1 - Introduction and Generali Description 

AC Voltage Ranging 

1V Range 
This is the basic AC voltage range of the 

calibrator. As the AC working reference is 
variable between 0.1V and 2V RMS, it is 
compared ina 1:1 ratio with the sensed output. 

The 1V Buffer output is thus passed directly to 
the output I+ and I- terminals. 

100mV, 10mV and ImV Ranges 
The 1V Buffer output is reduced by precision 

attenuators before being connected to the 

terminals, the level being sensed before 
attenuation. 

10V, 100V and 1000V Ranges . 
The 1V Buffer output is amplified on each of 
these ranges. A separate amplifier is provided 

for the 10V range, the output sense signal being 
obtained at the terminals and attenuated before 
comparison with the reference. A common 
power amplifier is used for both the 100V and 
1000V ranges. On the L00V Range the output is 
fed directly to the terminals, onthe L000V Range 
(optional on the 4800 and 4808) the output is 
stepped up by a transformer. On both ranges, the 

sensed terminal voltage is reduced to the refer- 
ence level by precision attenuators.



Section 1 - introduction and General Description 

AC Voltage Output 
(continued) 

Output Sensing 

On the 1V range and above, the output is sensed 
at the front panel Hi and Lo terminals, With 

Remote Sense selected, these are isolated from 
I+ and I-, but in Local Sense Hi is internally 
connected to +, and Lo to l-. As described 

above, the 10V, 100V and 1000V range sense 

Signal is attenuated before comparison with the 
reference, 

AC/AC Comparator 
The comparator generates an error voliage 

proportional to the difference between the RMS 
values of the AC reference and the sensed output. 

Italternately samplesa numberof cycles from its 
“Ref’ and ‘Sense’ inputs, computes and integrates 

the squares of their instantaneous values, and 

uses a ‘Sample and Hold’ technique to subtract 

one from the other, this being the ‘error’ voltage 

to control the VCA. The loop thus controls the 

calibrator output so that the RMS value of the 

comparator’s sense input equates to that of its 
reference input. 

1-18 

DC Current Output 

Onchanging function to DC Current, the Working 
Reference voltage is switched to drive a voltage- 

fo-currentconverter, and theright-hand OUTPUT 
display legend is changed to LA, mA or A as 
appropriate. Over-vollage protection is provided, 
and the Output lines are fused. 

AC Current Output 

An AC Current outputis produced by the voltage- 

to-currentconverter. The 100A and 1A ranges 

are driven directly from the basic 1V range, and 

the others from the 10V range. Range selection 
isachieved by switching internal shunts. Output 
protection against over-voltage is provided, and 

the output lines are fused. The right-hand 
OUTPUT display legend is altered to WA, MA 

ora.



Section 1 - Introduction and General Description 
  

Resistance 

Remote Sense 

One ofasetofeight precision resistorsisinternally 

4-wireconnected to thel+, I-, Hiand Lo terminals 

by operation of each RANGE key. 

Simultaneously the 4-wire calibrated value of 

theresistoris displayed on the right-hand display. 

Pressing the Zero key connects a true 4-wire 

short to the terminals, and the right-hand 

OUTPUT display indicates zero. This zero 

display value cannot be recalibrated. 

Local Sense (Remote Sense LED Unilit) 

The connections to the resistor remain the same, 

but the display value includes the resistance of 

the connections from the Hi and Lo terminals to 

the resistor. ‘The arrangement provides a 

calibrated 2-wire facility with externalconnection 

tothe Hiand Lo terminals. The Zero key shorts 

the Hi and Lo terminals, and in this case the 

resistance between the terminals is displayed 

and may be recalibrated. When 2 is selected 

from any other function, the calibrator is forced 

into Remote Sense, but this may be desclected 

for 2-wire operation. 

Autocalibration 

By settingthe CAL ENABLE security keyswitch 

on the rear panel to ENABLE, the calibrator can 

be calibrated. (Refer to Section 8). The output 

value is measured and the microprocessor is 

activated to add any new corrections to factors 

already retained in non-volatile memory. The 

updated correction factors are applied in the 

normal RUN mode, 

The 4800,4805 and 4808 calibrators also feature 

‘Shadow’ calibration memory. Using this non- 

volatile memory the calibrator can be re- 

calibrated and the new calibration constants 

temporarily retained, but not implemented, until 

the integrity of the calibration standards used to 

calibrate the calibrator have been verified, (For 

example, by return to a National Burcau of 

Standards.) 
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Section 1 - introduction and General Description 

Processor 

A 6802-series microprocessor controls internal 

management of the instrument, employing 52k 
bytes of program memory. 

2k bytes of memory are used for stack and work 

space, and 8k bytes are made non-volatile by a 
battery-powered back-up supply, storing 
calibration correction factors. 

With the exception of the Power on/off switch 

and Display pushbutton, each front and rear 

panel control provides an input to the 

microprocessor system, which translates the 

information to command the calibrator's analog 
and calibration functions. 

The processor also controls the display, the TEEE 

488 Interface Bus and the operation of the restart 

and error circuitry. 
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SECTION 2 

Section 2 - installation 

INSTALLATION 
This section contains information and instructions for unpacking and installing the Datron 4800, 4805 

and 4808 calibrators. 

Unpacking and Inspection 

Every care is taken in the choice of packing 

materials to ensure that your equipment will 

reach you in perfect condition. 

If the equipment has been subject io excessive 

mishandling in transit, the fact will probably be 

visible as external damage to the shipping carton, 

In the event of damage, the shipping container 

and cushioning material should be kept for the 

carrier's inspection. 

Unpack the equipment and check for extemal 

damage to the case, sockets, keys,etc. Ifdamage 

is found, notify the carrier and your sales 

representative immediately. 

Standard accessories supplied with the instrament 

are as described in Section I. 

Preparation for Operation 

Before preparing the 4800, 4805 or 4808 
calibrator for operation, note the following danger 

warning, 

DANGER 1 SYMBOL 

THIS INSTRUMENT IS CAPABLE OF 

DELIVERING A LETHAL ELECTRIC 

SHOCK. 

THE I+, I-, Hi and Lo TERMINALS ARE 
MARKED WITH THE ABOVE 'FLASH' 
SYMBOL TO WARN USERS. OF THIS - 

DANGER. 

UNDER NO CIRCUMSTANCES TOUCH 
ANY INSTRUMENT TERMINAL UNLESS 
YOU ARE FIRST SATISFIED THAT NO 
DANGEROUS VOLTAGE IS PRESENT.



Section 2 - installation 
  

Power Input 

The recessed POWER INPUT plug, POWER 
FUSEand LINE VOLTAGE SELECTOR are 
contained in an integral filtered module at the 

center of the rear panel. 

The protective window allows the fuse rating 
and line voltage selection to be inspected with 
the power socket connected. This window 
Slides to the left once the socket has been 
disconnected, for access to the fuse and voltage 
selector printed circuit board. 

Power Cable 

The detachable supply cable, comprising two 
meters of 3-core PVC sheath cable permanently 
moulded to a fully-shrouded 3-pin socket, fits in 

the POWER INPUT plug recess, and should be 
pushed firmly home. 

The supply lead should be connected to a 

grounded outlet ensuring that the ground lead is 

connected. Connect Black lead to Line, White 

Jead to Neutral and Green lead to Ground. 

(European: Brown lead to Line, Blue lead to 

Neutral, and Green/Yellow lead to Ground). 

  f— ~ 
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Line Voltage 

The 4800, 4805 and 4808 calibrators are 

operative within the line voltage ranges 

100/115/120/220/230/240V +10%, 50 or 60Hz. 

To accommodate these ranges, a small PC 

selector board is housed beneath the POWER 

FUSE. 

Operating Voltage Selection 

1. Ensure that the POWER CABLE is 

removed. Slide the window to the left to 

reveal the fuse and PC selector board. 

2, Draw the fuse-extractor tothe leftandremove 

the fuse. 

3. Remove the PC selector board and rotate 

until the desired voltage is on the left of the 

upper surface —- see Figure 2.1 opposite. 

“4, Reinsert the selector board firmly into its slot 

in the Power Input Module. 

5. Check that the desired voltage is visible in 

the cutout below the fuse. 

6, Return the fuse extractor to the normal 

position. 

7. Insert the appropriate POWER FUSE (see 

following section ‘Power Fuse’). 

§. Slide the window to the right and insert the 

POWER CABLE, 

Section 2 - Installation 

Power Fuse 

The fuse rating is: 

3.15A for 220/240V line supply 
6.25A for 100/120V line supply 

It is located behind the window in the POWER 

INPUT module on the rear panel, and should be 

of the anti-surge or SLO BLO type. 

WARNING 

MAKE SURE THAT ONLY FUSES WITH 

THE REQUIRED RATED CURRENT AND 

OF THE SPECIFIED TYPE ARE USED 

FOR REPLACEMENT. THE USE OF 

MENDED FUSES AND THE SHORT 

CIRCUITING OF FUSE-HOLDERS SHALL 

BE AVOIDED, AND RENDERS THE 

WARRANTY VOID.



Section 2 - Installation 

Bench Mounting 
The instrument is fitted with six plastic feet. Tt 
is intended to stand flat on a bench, positioned so 
that the cooling-air inlet and exhaust apertures 
on its rear panel are not obstructed. It is 
recommended that at least 30cm (12 inches) of 

free space is allowed at the rear, 

Rack Mounting 

Option 90 permits the instrument to be mounted 

ina standard 19-inch cabinet. 

CAUTION 

NOTE THAT THE 4800/4805/4808 IS 
DESIGNED TO BE SUPPORTED AT 
THE FRONT AND REAR. ATNO TIME 
SHOULD THE INSTRUMENT BE 
SUPPORTED ONLY BY THE FRONT 
BRACKETS. ON NO ACCOUNT 
SHOULD THE UPPER AND LOWER 
COVERS BE REMOVED. 
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Option $0 Fitting Procedure 

1. 

2, 

3. 

Remove the two rear spacers from the case 
sides by releasing the six retaining screws, 

Remove the six screws located in the holes 
marked ‘A’ in Figure 2.2 opposite, 

Fit the two front rack-mounting ears to the 
case sides of the calibrator, using six of the 
shorter screws in the option kit. Add the 
cover platesand handles to the ears ifrequired. 

Fitthe tworack-mounting slides to the rear of 

the case sides and secure using the remaining 
six of the shorter screws in the option kit. 

N.B. The slides may be reversed to give 

rearward extension, 

Fit the two rear rack-mounting ears to the rear 

of the cabinet, with tongues facing forward. 
In shallow cabinets it may be necessary to 
trim the tongue. 

CAUTION: Assistance is required to fit 
the 4800/4805/4808 into the cabinet, 

Liftthe instrument into position in the cabinet, 

locate the tongues in the slides, and carefully 
slide backwards until the front ears butt up 
against the cabinet front. 

Secure the front ears to the cabinet. 

8. Ensure clear ventilation for fan cooling to 
operate properly.
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Suitable Rack Depths 

f DEPTH NOTES ) 
mm Inches 

<675 «26.5 Shorten the Rear Rack Mounting Ears 

675 0 775 | 26.5 to 30.5 Fitas shown 

778 to 840 | 30.510 33 Reverse Rack Mounting Slides to extend past the Rear Panel 

  

  
as0G8s 

    

  

   é eA 
A934 ARE Fi? w 12 t 

i aS 

ASCE |   FIG. 2.2. RACK MOUNTING DETAILS 
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Section 2 - Installation 

Connectors and Pin Designations 

IEEE-488 Input/Output Socket J27 

The IEEE-488 input/output isa 24-way connector 
that is directly compatible with the IEEE-488 
and IEC-625 Interface Bus standards. 

Pin Layout 

  

24 13 
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Pin Designations 

  

  

      

Pin No| Name Description 

1 DIO 1 | Data Input Output Line 1 

2 DIO 2 | Data Input Output Line 2 

3 DIO 3 | Data Input Output Line 3 

4 DIO 4 | Data Input Output Line 4 

5 EO! | End or Identify 

6 DAV | Data Valid 

7 NRFD | Not ready for Data 

8 NDAC | Not Data Accepted 

9 IFC | Interface Clear 

10 SRQ_ | Service Request 

i ATN | Attention 

12 |SHIELD) Screening on cable (connected 

to Safety Ground) 

13 | DIOS | Data Input Output Line 5 

14 | DIO6 | Data Input Output Line 6 

15 | DIO7 | Data Input Ourput Line 7 

16 | DIO& | Data Input Output Line 8 

7 REN | Remote Enable 

18 | GND 6 | Ground wire of twisted pair with 

DAV 

19 | GND 7 | Ground wire oftwisted pair with 

NRFED 

20 | GND 8 | Ground wire of twisted pair with 

NDAC 

21 | GND 9 | Ground wire of twisted pair with 

IFC 

22 |GND 10; Ground wire of twisted pair with 

SRQ 

23° IGND 11) Ground wire oftwisted pair with 

ATN 

24 GND | Logic Ground (Internally con- 

nected to Safety Ground) 
   



External Reset Socket & 4600 

Transconductance Amplifier 

Digital Connector J54 

Pin Layout 

  

Pin Designation 

  

  

Pin Name Function 

i SHIELD Case Ground 

2 OV_6 Digital Common 

3 TWR_LR Write Strobe (Rising 

Edge) 

4 OV_6 Digital Common 

5 OV_6 Digital Common 

6 ICAL_RST_L | Not used on 4600 

7 TA_LH_D_L Address/Data select on 

ADO-AD4 

8 IRD_L Read Strobe (Active 

Low) 

9 |IDIGBUSON_H | +5V Re = 1kQ) 

when unit is on. 

  
10 OVv_6 Digital Common 

il TADO Bi-directional Address/ 

12 1AD1 Data Lines, controlled 

13 IAD2 by Strobes and 

14 TAD3 TA_H_D_L. 

15 TAD4       
  

Section 2 - Installation 

External Reset Switch Wiring 

Pins 6 and 5 of J54 may be used to input an 

external reset to restore the calibrator to its 

power-up state. (4805: DCV, 1V Range. 4800 

and 4808: DCV or ACV, 1V Range depending 

on options fitted). 

Socket J54 

     

   
   

Reset 

Line 

Digital 
Commo 

  

4600 Transconductance 

Amplifier Analog Connector J56 

Pin Layout and Designations 
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External Reference Frequency 
Input Socket J53. 

This BNC socketis located next to the cooling air 
intake filter. Ttenables the frequency synthesizer 

to be locked to a customer’s own frequency 

standard provided that it meets the following 
criteria: 

Voltage: 500mV to 15V peak-to-peak 
Frequency: 1MHz+ 1% or 1OMHz + 1% 

N.B. The socket has an input resistance of 
approximately 50Q. 
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Section 3 - Operating Controls 

SECTION 3 OPERATING CONTROLS 

This section summarizes the main operating features of the 4800,4805 and 4808 calibrators. For detailed 

operating procedures refer to Section 4. 

FRONT PANEL 

  

  

DANGER - Hide VOX TADE   
        

  

  

                        
  6@ | & 

: b 

  

  oe   

  
  

                          
  

  

  

Front Panel Keys 

The controls are grouped in blocks, leftand right, 

associated with the appropriate display. The 

right-hand control block generally deals with 

function and output definition, whereas the left- 

hand block is concerned with frequency, mode 

and terminal configurations. 

All user commands from front panel keys are 

executed by the calibrator’s internal 

microprocessor via main program firmware. A 

Key LED lit signifies that conditions are valid 
for the selected operation, and not merely that the 

keyhasmadecontact. Atany time, the instrument 

status is described by the combination of LED 

states, display values and display messages. 

Generally, if an invalid condition is selected, an 

error message will be displayed anda buzzer will 

sound, the command is ignored and the calibrator 

remains in its previous state. 
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POWER SWITCH 

  

  

      

  

WARNING 
THE POWER SWITCH SHOULD NOT BE SET TO ON UNTIL THE LINE VOLTAGE AND 
POWER FUSE RATING HAVE BEEN SELECTED AS DETAILED IN SECTION 2. 

When set to the OFF (71.0) position, the Power switch isolates the instrument from the supply. 
When switched to the ON (22.1) position, the instrument powers up, runs a self-test program and 
configures itself into the following state: 

FUNCTION 

OUTPUT RANGE 

OUTPUT 

OUTPUT DISPLAY 

FREQUENCY RANGE 

MODE/FREQUENCY DISPLAY 

MODE 

Key LEDs Lit 

3-2 

DC if the calibrator has a DC Voltage function. 
AC if the calibrator has an AC Voltage function and no DC 
Voltage function. N.B. This only applies to the 4800 and 
4808. 

1 

OFF 

For a 4800 or 4808: .000,000,0V For a 4805: .000,000V 

None selected 

Blank 

None selected 

Rem guard LED unlit (local guard) 
Rem sense LED unlit (local sense) 

Output off, DC, 1



OUTPUT SWITCHING 

Section 3 - Operating Controls 

  

  

  Output   
  

OUTPUT ON/OFF 

The calibrator should normally be connected 

and set up with its output OFF. This isolates the 

+, LE, Hi and Lo terminals from their internal 

circuitry regardiess of RANGE, FUNCTION, 

FREQUENCY or MODE selections. The 

= Output off LED is lit 

Pressing the Output on+ or Output on- keys 

connects the I+, I-, Hi and Lo terminals to their 

energized internal circuits. 

OUTPUT OFF Default 
* Certain instrument states are prohibited, and 

some transfers between states are restricted by 

program firmware. For safety reasons some of 

these transfers result in the output being switched 

off, Refer to Section 4, Operating Routines. 

  

OUTPUT ON +/ON - 

On DC Voltage or Current, the polarity at the 

Output terminals is determined by the Key used 

to switch the output on, as labelled. In addition, 

polarity may be reversed by using the D keys to 

step the output across zero value. The Output 

on+and Output on- LEDs describe the polarity 

AT THE OUTPUT TERMINALS, not on the 

OUTPUT display. (In “error” and “offset” modes 

these two could be opposite). 

In the AC Voltage, AC Current and Resistance 

functions, the Output on+ key will cause the 

selected outputs to appear at the output terminals. 

The Output on- key will cause the error buzzer 

to sound and Error 8 to appear in the left-hand 

MODE/FREQUENCY display. 
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RESET KEY 

  

  

          

Reset Key 

Under certain abnormal conditions which might 

compromise safety, the calibrator output will 

trip off, accompanied by a FAIL 5 message on 
the left-hand MODE display. Control isremoved 

from the front panel keys, 

If the FAIL 5 message is present, there is NO 
automatic recovery from the tripped state 

irrespective of whether internal conditions have, 

or have not, returned to normal. 

(A full list of FAIL and other types of message 

appears in Section 4. The fault conditions which 

generate FAIL messages are analyzed in the 

relevant Maintenance Handbook.) 
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L 

The Reset key has two functions: 

Itallows the user to reset the safety trip to 

test whether conditions have returned to 
normal. If they have, the FAIL message 

will disappear, the previous instrument 

state will be restored but with the 

OUTPUT OFF, and front panel control 

will be retumed to the user, If conditions 
are still abnormal the FAYL state will 

persist, and a further attempt may be 
made aflera suitable interval. The Reset 
LED is inoperative except in ‘TEST’ 
mode, 

It returns the instrument to power-up 

conditions in all cases except the 
following: 

° Self-test mode 
» FAIL conditions 

»* In remote control mode (where it is 

inoperative).



FUNCTION KEYS 

Section 3 - Operating Controls 

  

  

      
  

When changing from one function to another the 

output is automatically set to OFF. When 

changing from Q, to AC or DC, the OUTPUT 

value is automatically set to zero, If the 

corresponding OUTPUT RANGE or value isnot 

available on the new function, the calibrator 

displays Error 8 and sounds its error buzzer. 

Q selection forces the calibrator into Remote 

Sense for 4-wire operation. 

  

Selected Specified Notes 

Function Output 
  

: For the 4800 or 

pc DC Voltage | 4808 Error 9 is 

AC AC Voltage | displayed and 

Q Resistance the buzzer 

DC andI | DC Current | sounds if the 

AC andi | AC Current | relevant option 
is not fitted.     
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OUTPUT RANGE KEYS 

  

    

          

Each OUTPUT RANGE key scales the output as 

selected by the user, setting the legend and 

decimal pointon the right-hand OUTPUT display 
to match, Full range values for voltage and 

current are marked in bold-face type on the keys. 

Nominal values of each precision resistor for the 
© function are marked in light-face type on the 
keys. 

Voltage and current ranges are selectable as 

follows, the actual output value being selecied 

by use of the OUTPUT display S keys. (NB. 
For the 4800 and 4808 this depends on the 
appropriate options being fitted) 

DC Voltage 100LLV to 1000V 
AC Voltage imV to 1000V RMS 
DC Current 1O0WA to LA 

AC Current 100A to 1A RMS 
Resistance 102 to 10OMQ 

3-6   

If the output is ON when changing ranges, it 

remains ON unless the change is to a 1000V 

range, or the ranging is fo a value greater than 
75V RMS on the AC LOOV range or greater than 

1LOV on the DC 100V range, In these cases the 

output defaults to OFF. Any range selection 
which would exceed the internally defined 
voltage-frequency limit is automatically 
inhibited. These limits are described on pages 

3-16 10 3-19,
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4800 and 4808 Range Selection 
  

  

      

© 100, (im [10m [100m 71 j@10 [100 (1000 | 

Koy Pop 
Selections [tee 41000 1k Fiona fF to0ka ima 40M 100MO 

DC Voltage 1O0nV mV jOmV 100mV 1V 10V 100V 10004 

AC Voltage ‘ imV , 10mV  100mV 1V 10V {ooV. = 1000Vi! 

DC Current 100pA 1tmA 10mA 100mA 1A 10A'1 * . 

AG Current yoonA = imA fomA 100mA iA {OA * * 

Resistance 70Q 4002 1kQ 4OkKQ = 100kKQ. = 1MQ.—10MQ = 100MQ 

“Error 8 [1] Error 8 if 4600 not connected in slave mode configuration 

[2] Error 9 if Option 30 not fitted 

4805 Range Selection 
  

      

  

      

1002 {@im ~O10m 72 100m @1 Bio 1100 741000 | 

Key j | ] 

Selections 100 1000 1ko 10kQ 100kKQ— B {MO 10MQ_— | 100M. 

DC Voltage 7oOnV = imV 10mV = 100mV 1V 10V qoov = 1000V 

AC Voitage * imv = 10mV-100mV 1V 10V yoov. = 1000V 

OC Current 100A = 1mA 1omA 100mA 1A FOAM * * 

AG Current 100nA tmA i0mA 100mA 1A 1OAM * . 

Resistance 102 700Q 1kQ 7OkKQ = 100kQ. = IMQ.— 10MQ—-100MQ 

*Error 8 [1] Error 8 if 4600 not connected in slave mode configuration 
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Section 3 - Operating Controls 

OUTPUT DISPLAY AND 2 KEYS 

  

  

                          

  

Output Resolution 

The 4800, 4805 and 4808 output and output 

display resolutions are shown in the tables 

opposite. 
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Section 3 - Operating Controls 

  

4800 and 4808 Output and Display Resolution    

      

  

    

  

  
  

  

  

Teiom 7 100m YO10 [e100 71000 

Range TO 1 10k 1MQ 1 10oMQ 100MQ 

DCV 6.5 75 75 7.5 75 75 

ACV §.5 6.5 65 6.5 6.5 65 

DCI 6.5 6.5 6.5 6.501 - - 

ACI 6.5 6.5 6.5 6.5t - - 

2 (2-wire) 6.5 75 75 7.5 75 75 

Q (4-wire) 7.5 75 75 75 75 75 

[1] Not applicable unless 4600 Transconductance Amplifier is fitted. 

4805 Output and Display Resolution 

Qo IGim [10m 7o100m (1 yaie 7100 71000 | 
{ 

Range fon 1000s ka [ick fp ieoka =| Ma 4oMQ. fF 100MQ 

DCV 3.6 45 5.5 65 6.5 65 6.5 6.5 

ACV . 3.6 45 5.5 5.5 5.8 5.5 5.5 

DCI 5.5 5.5 5.5 5.5 5.5 5.54 - . 

ACI 5.5 55 5.5 5.6 5.5 5,510 * - 

Q (2-wire) 3.5 45 5.5 65 6.5 6.5 6.5 6.5 

Q (4-wire) 6.5 6.5 65 65 6.5 6.5 6.5 6.5       
[1] Not applicable unless 4600 Transconductance Amplifier is fitted. 
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Section 3 - Operating Controls 

OUTPUT AND DISPLAY CONTROL 

  

  

                        
  

Each vertical pair of C keys is assigned to the 

display digit above it. Thus the value registered 

on the display may be set within the range 

permitted by the selected function, Each 

momentary press of the ~ key adds 1 to the 

corresponding digit. Each momentary press of 

the ~ key subtracts 1. If the output is ON, the 

output at the calibrator's terminals changes by 

the same increment/decrement as the display 

(subject to the instrument interlocks). 

On © ranges, only the overrange (leftmost pair 

of) keys are operative. These duplicate the 
action of the Full Range/Zero Keys. 
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The Resistance value displayed is the calibrated 

value of the standard internal resistor selected 

(not the nominal value). This value may be 

updated during periodic calibration. The value 

displayed depends on the selection of Local 2- 

wire) or Remote (4-wire) Sense, and should be 

recalibrated in the correct Sense mode (See 

Section 8). 

Theright-hand OUTPUT display is supplemented 

by legends, which always indicate the correct 

units for the RANGE and FUNCTION selected





Auto-Increment/Decrement 

When a © key is pressed for more than 0.5 

seconds, its digit is increased or decreased at a 

rate of approximately 3 digits per second until 

the key is released. 

Overflow and Underflow 

Asa digit is stepped from 9 to 0, the value of the 

next higher-order digit is increased by 1. Stepping 

from 0 to 9 decreases the value by 1. The whole 

display therefore acts as a counter, with full 

‘carry’ and ‘borrow’ action. 

Range of Adjustment for DC Functions 

The © keys adjust the readings between a 

minimum of 00000000 and 19999999 full scale 

(0000000 and 1999999 for the 4805) on the 

100mV to 100V ranges, and between 0000000 

and 1999999 (000000 and 199999 for the 4805) 

on Current Ranges. The 1000V Range 

(optional on the 4800 and 4805) has a Full Scale 

of 1100.0000 (1 100.000 for the 4805). On the 

100uV, imV and 10mV ranges the resolution is 

truncated. 

Section 3 - Operating Controls 

Range of Adjustment for AC Functions 

The © keys adjust the reading between 

a minimum of 0090000 (009000 for the 4805), 

and a maximum of 1999999 full scale (199999 

for the 4805) on the100mV to L00V AC Voltage 

ranges and on all AC Current Ranges. The 

1000V Range (optional on the 4800 and 4808) 

has a Fall Scale of 1100.000 (1100.00 for the 

4805). In the ImV and 10mV ranges the 

resolution is truncated, 

Range of Adjustment for Resistance 
Function 

There is no range of adjustment on Resistance 

functions, 
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Section 3 - Operating Controls 

OUTPUT AND DISPLAY CONTROL (continued) 

Leading Zeros 

For fractional readings, a leading zero is inserted 

to the left of the decimal point in order to 
emphasise the decimal point position. This isnot 
done for the Im and 1 range selections. 

DC Zero and Polarity. 

On DC Voltage and DC Current functions, a 

polarity sign is displayed for all outputs except 
zero. Thenumeric value of the display represents 

the magnitude of the output. 

Asthe display value is stepped to zero the polarity 
sign disappears, and the opposite sign appears as 

stepping continues in the same direction. If the 
output is ON during the sequence, the change in 

output polarity is signalled by a changeover from 
the Output on+ to the Output on- LED or visa 
versa. 

N.B. If the calibrator is im Offset Mode, with an 

offset present, the display and output zeros do 
not coincide. Itis therefore possible to have a+ 

sign on the display, and the Output On- LED lit, 
or vice-versa, 
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When using the > keys or Zero key to obtain a 
zero, the polarity is not changed over and the 

~ same Output on (+ or -) LED remains.lit. The 

polarity LEDs change over only when there is a 
change of polarity at the output terminals, 

Full Range Key 

‘When the Full Range key is pressed, the display 
reverts to the nominal value of the range selected. 
If the output is already ON, the terminal value 
follows the display value unless: 

1, The combination of output voltage and 
frequency would exceed the instrument’s 
volt.hertz limits. (Refer to Section 6). 

2. OFFSET or ERROR Mode is selected. In 
these modes ihe user-input offset or gain 
error is not cancelled from the output.



  

Zero Key 

This reduces the display value to zero. If the 

output is ON, the terminal value is also setto zero 

as follows: 

DC Voltage — an active zero is 

presented to the output 

terminals. 

AC Voltage ——- aninternal shortcircuit 

is connected across the 

output terminals. 

DC and AC Current — the outputterminalsare 
open-circuited. 

On @ ranges in REMOTE SENSE with the 

output ON, the Zero key connects a true 4-wire 

internal short circuit to the output terminals as 

shown below. With the Rem sense LED unlit, 

the same short is connected, but theactual resistive 

value of this short may be calibrated (See Section 

8 and Figure 3.1 below). 

Section 3 - Operating Controls 

Deselection of Zero in AC Functions 

The size of the characters on the ‘Zero’ display 

is significant. A half-size “0? above any « key 

indicates that it cannot be used to deselect Zero, 

because it increments values which are less than 

10% of nominal range. Any ~ key with a fall 

size ‘0’ above it (andany key to its left) deselects 

Zero and adds its increment. 

Selection of High Voltage Outputs 

The 4800, 4805 and 4808 calibrators are capable 

of delivering LETHAL outpat voltages, Program 

interlocks are therefore used to ensure that users 

do not inadvertently select outputs in excess of 

{1OV in DC or 75V RMS in AC. Details of the 

High Voltage selection procedure are given in 

Section 4, 

       

    
‘Remote Sense’ 

"Zero in’      4-Wire Ohms.   
4708 

Fig3.1 True 4-Wire Ohms Zero 
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Section 3 - Operating Controls 

FREQUENCY CONTROL 

The AC Voltage output of the 4800 and 4808 calibrators extends from 10Hz to 1 MHz in five overlapping 
decade ranges. The AC Voltage output of the 4805 calibrator extends from 10Hz to 100kHz in four 
overlapping decade ranges. Frequency setting resolution is 1% of nominal Frequency Range. In 
addition, any five frequency values within the range of the instrument can be stored in and recalled from 
volatile memory. 

  

100K, 1k 

| 
F2 

      

  

  

Decade Ranging Selection of Nominal Range Value 

Generally, selection of a new range changes the Once a Frequency Range has been selected, the 
frequency by an integral number of decades, frequency can be set to the nominal value of the 
However, ranging down toa frequency less than range by re-pressing the same range key. 
10Hz, or ranging-up to a frequency greater than 

1MHzin the case of the 4800 or 4808, or 100kHz 

in the case of the 4805, causes Error 7 to be 

displayed and the buzzer to sound. 
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Frequency Display 

Section 3 - Operating Controls 

  

  

              

»- Resolution 

* ‘The output frequency is adjustable in steps of 1% 

of the selected FREQUENCY RANGE'snominal 

value, matching the display resolution. 

Appropriate range legends are displayed, and a 

«leading zerois presented to the leftofthe decimal 

point for fractional values. 

Frequency © Control Keys 

Each vertical pair of S keys is assigned to the 

display digit above it. The frequency registered 

on the display is adjusted by manipulation of 

  

these keys, Each momentary press of the ~ key 

adds 1 to its digit, and each ~ key subtracts 1. If 

the output is ON, the output frequency is also 

changed by the same increments as the display 

(subject to the instrument interlocks). The C 

keys below decimal points are inactive. 

Auto-Increment/Decrement 

When a © key is pressed for more than 0.5 

seconds, its digit is increased or decreased at a 

rate of approximately 3 digits per second until 

the key is released. 
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Section 3 - Operating Controls 

FREQUENCY CONTROL 
(continued) 

Overflow and Underfiow 

Asa digit is stepped from 9 to 0, the value of the 
nexthigher-order digit is increased by 1. Stepping 
from 0 to 9 decreases the value by 1. The whole 
display therefore acts as a counter, with full 
‘carry’ and ‘borrow’ action. 

Autoranging 

Stepping the frequency beyond the span of the 
selected range automatically switches the 
frequency range up or down, but further steps are 
inhibited until the or ~ key is released (the key 

could be below a decimal point). When the 
range-change occurs, the alarm buzzer sounds 
and the FREQUENCY display is blanked for 

approximately 1 second. 

When the display is reinstated, the calibrator 
recalls from memory the last frequency on the 
old range, and sets the new range to the next 
frequency increment in the original direction. 
After releasing the original key, stepping can be 
continued to any increments of the new range. 

Autorange Limits 

The calibrator displays an Error 7 and sounds its 
buzzer when any attempted frequency increment 
or decrement is made which would produce an 
invalid combination of FUNCTION, OUTPUT 
RANGE or FREQUENCY. In addition, it will 

notincrement or decrement toa frequency beyond 
the limits of the next frequency range up or 
down. 
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OUTPUT/FREQUENCY 
CONSTRAINTS 

AC Voltage and Frequency 

Under most conditions, the output amplitude and 
frequency are adjustable throughout their full 

scales: 

Voltages — from 90pV to 1100V RMS 
Frequencies~~ 4800 and 4808: from 10Hz 

to MHz, 

4805: from 10Hz to 100kHz. 

On the 100V and 1000V Ranges, certain 
combinations of voltage and frequency cannot 
be selected. 
The diagrams on pages 3-17, 3-18 and 3-19 

illustrate the boundaries for the 4800, 4805 and 
4808 respectively. The 10V Range span is also 
shown for comparison. 

The 4800, 4805 and 4808 calibrators refuse to 
select any Voltage/Frequency combination 
outside theseconstraints. The temporary message 
Error 7 is displayed for approximately 1 second 
before reverting to the original display. 

AC Current and Frequency 

AC Current is adjustable between 911A and 2A. 
RMS at frequencies from 10Hz to SkHz. With 
Option 60 fitted, currents from 2A to 11A are 
available (10Hz - 20kHz). Error 7 indicates an 

invalid Current/Frequency selection.
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Frequency Range 

Spans 

ikHz Range 

00 3.3K 

1O0kHz Range 

100kHz Range 

30k 330k 

1100V 4 

Output 
Voltage 

{tog scale) 

200V% 

400V + 

20V 4 

10V 4 

  

f 
1 

100Hz Range 

230! 
40Hz 
oe 

3K ask! 

    

  
10 

  

10k 30k 

1MHz Range 

Soak 1M! 

41000 

1000V Range 

(100kHzand 

MHz Ranges 

not selectable) 

200V, 

400kHz. 
‘ 

90V,] 

100V Range 

(MHz Range 

not selectable) 

2ov] 

{OV Range 

(Lower Ranges 

also cover the 

full frequency 

span)   O.8V4 

Voltage Range 

Spans 

400k 300k 1M   Output Frequency (Hz) (log scale)   4800 Volt-Hertz Profile 
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Section 3 - Operating Controls 

  

    
  

  
  

a 

tkHz Range 100kHz Range Ri re ene ange 800 3.5K 30k 330K 
100Hz Range 10kHz Range 

SO at 
40 330 ‘Sk 33k 

40Hz 

oov 
" 1100V 

Output {OO00V Range 

Voltage {100kHz Range 

{log scale) sookHz not selectable) 

' 
: es : ' 

mov} fT Tee 200 
100V 4 90) 

+O00V Range 

20V 4 
20V 

10V4 
9 

10V Range 

WV 0.9" 

Voltage Range 

pommy an 4 Ty cy . Spans 
1a 30 400 300 tk 3k 10k 30k 100k 300k 1M 

Output Frequency (H2} (log scale} 

4805 Volt-Hertz Profile 
NN 
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Section 3 - Operating Controis 

  

Frequency Range 

1100V 4 

750V 

Output 

Voltage 

{log scale} 

2004 

100V4 

2ovt 

10V 

Spans 

10 

100kHz Range 

    

ikHz Range 

300 3.3k' SOK 330k 

400Hz Range OkHz Range MHz Range 

330 ok 33k oak 1M 

40Hz 
nee 

400kKHz 100 
i 

--+-750V 

1000V Range 

(iMHz Range 

not selectable} 

al   
  

400V Range 

20V 

  

  

  

  
40V Range 

(Lower Ranges 
also cover the 

full frequency 

span}   0.9 

  

T T T T 

40 30 460 300 

Voltage Range 

Spans 

1M 
T T T 

10k 30k 100k 300k 

Qutput Frequency (Hz) {log scale) 

1k 3k 

4808 Volt-Hertz Profile   
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Section 3 - Operating Controls 

FREQUENCY MEMORY 

This facility allows storage of up to five user- 

selected frequencies. Once stored, each can 

easily be retrieved or changed from the front 
panel. They are retained until power is removed 
from the instrumentorthe Reset key is depressed. 

Store Key 

Only five of the FREQUENCY RANGE keys 
select ranges. The first press of the sixth key, 

Store, reassigns the other five as frequency 

memories. Ithas a toggle action: a second press 

deselecting the memory function, 

F1-F5 Memory Keys 

When the Store LED is ON, these keys select 

individual memory locations. 

N.B. Although the FREQUENCY RANGE 
keys double as memory selectors, this does not 
imply that a particular memory can only accept 
frequencies fromitskey’srange, Itisemphasized 

that any displayable frequency can be stored in 

any of the five locations. 
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Power-up Default 

Because the stores are volatile, the following 
default frequencies are stored in the five memory 
locations each time the calibrator is powered-up: 

Fl 30Hz 
F2 300Hz 
F3 3kHz 
F4 30kHz 
FS 300kHz 

Details of storage and retrieval procedures are 
described in Section 4.



Section 3 - Operating Controls 
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Section 3 - Operating Controls 

SPOT FREQUENCY MEMORY (4808 Only) 

When in CALIBRATION MODE, five user- 

selected ‘Spot’ calibrated frequencies can be 
stored in non-volatile calibration memory for 
each of the seven OUTPUT RANGES. At these 
frequencies the calibrator output can be specially 
Auto-calibrated. Each spot calibrated frequency 
can then be subsequently recalled when in RUN 
MODE by two key depressions. 

Spot Key 

This is used to reassign the F1-F5 memory keys 
so that-they access the non-volatile memory. 

‘Recall’ procedures are detailed in Section 4, 
‘Store’ procedures are detailed in Section 8. 
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@100Hz |@ 1k 
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Section 3 - Operating Controls 

MODE SELECTION KEYS 

  

— 

sTo Rem 
sense Spec     

tim 5 in 16 «> 1O —e 1 % 10 FB pom 

| Error 

F4 FS 

Set SPOT CAL 

Offset JI Test     

The MODE selection keys are located on the 

lower leftof the front panel. The Rem guard and 

Rem sense keys are described in the section 
titled Front Panel Terminals’ on page 3-28, STD, 
SET,t0and CAL are calibration modes, printed 

in green and described in Section 8. 

Spec Mode 

The Spee key controls the toggle-action 

SPECIFICATION function, By pressing the 
key, the 4800, 4805 or 4808 specification 

tolerances as applicable are displayed on the 

MODE display, referred to its current 
FUNCTION, OUTPUT and FREQUENCY, and 
to the CALIBRATION INTERVAL set on the 
rear-pane] CALIBRATION INTERVAL 

switch — see Figure 3.2. A second press of the 

Spec key cancels the function. For 24-hour 

calibration intervals, the ‘accuracy relative to 

calibration standards’ figures are displayed, but 

for 99 days and 1 year intervals they are 

‘Traceable’ accuracy figures which include 
Datron’s Calibration Uncertainty. 
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While in SPECIFICATION mode, all primary 
functions of the other MODE keys are cancelled 

(although the selected Guard and Sense 

connections remain), The keys are reassigned to 

their secondary functions: +lim, -lim, % and 
ppm. When SPECIFICATION mode is initiated, 
ihe magnitude of the specification tolerance itself 
determines whether ppm or % is selected. The 

double-ended arrow above the Spec key shows 

that all four secondary modes are available. 

Full details of the operation of Specification 

mode are given in Section 4. 

     

     
    

CALIBRATION INTERVAL 

    

24hr, 
ny 

l   

Fig 3.2 CAL INTERVAL SWITCH



Error and Offset Modes 

Section 3 - Operating Controls 

These keys are used to deviate the outputat the terminals from the value shown on the OUTPUT display. 

The two modes may be selected together. Fuller details of the operation of Error, Offset and the 

combined mode are given in Section 4. 

Error and Offset Modes NOT Selected 

The terminal value is a linear function of the 

QUTPUT DISPLAY value: 

Error Mode Selected 

This mode allows a gain error deviation of up to 

+10% of the displayed value to be applied to the 

terminals, Full details are given in Section 4. 

          

  

‘Terminal 
Values, 

OUTPUT 
dlspiay 
valves 

    

fc ~ 

Terminal 
Values    

    

  

£10% of 
} displayed 

value 

OUTPUT 
display 
values 
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Section 3 - Operating Controls 

Error and Offset Modes (continued) 

Offset Mode Selected (DC Functions Offset and Error Mode Combination 

Only) The OFFSET mode cannot be selected or 

In OFFSET mode, the intercept (c) may be deselected when the calibrator is already in 

adjusted to any value within the offset limitlisted ERROR Mode. 
below. 

woe The intercept (c) is established first in OFFSET Offset Limits: te ‘ 
set Limits mode, then the slope (m) is adjusted in ERROR 
100uV and ImV Ranges: +200nV mode. 
Other Ranges: +2% of the Full Range value. 

  

    

    

  

    

  

  

        
  

( ( slope (rm) 
Terminal } has + 10% 
Values Terminal adjustment 

Veiues 

offset 
selected 

oflset not Offset 
Value selected 

‘Offsat and Error 
- + . not selected + 4 > > “a > << > 

OUTPUT 8 OUTPUT 
display display 
values. 4 values 

“4 

XM / XY / 

Test Mode 

Full details of the operations in Test mode are 

given in Section 4, 
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Section 3 - Operating Controls 

DISPLAY KEY 

  

  

    

  

With the calibrator output OFF, pressing the 

Display key illuminates all the segments of the 

calibrator's left-hand MODE/FREQUENCY 

display and right-hand OUTPUT display, 

allowing a visual check of display operation. If 

carried out periodically, this check will also help 

to maintain the displays in optimum condition. 
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Section 3 - Operating Controls 

FRONT PANEL TERMINALS 

These terminals are located on the lower left of 

the Front Panel. 

DANGER - HIGH VOLTAGE 

  

l+ and |- Terminals 

The output from the internal power circuits is 
delivered to the I+ terminal, I- being its return to 

Analog Common. 

Hi and Lo Terminals 

These terminals provide a differential input to 
the amplitude sensing circuitry. 
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Remote Sensing 

The Rem sense key has a ‘toggle’ action. 
Successive presses alternate between ONand OFF, 

N.B. Sense connections can only be switched 
with the OUTPUT OFF, 

The specified voltage output of the calibrator 
may be produced either at its output terminals 
{Local Sense for high impedance loads) or at the 
load terminals (Remote Sense for cases in which 
lead resistance and load impedance produce a 
significant effect), 

With REMOTE SENSE OFF, the I+ terminal is 
isolated, and the voltage output is fed to the Hi 
terminal. 

With REMOTE SENSE ON, the output voltage 
is fed across the I+ and I- terminals only, and 
must be sensed externally, using leads connected 
to the Hi and Lo terminals. 

REMOTE SENSE is notavailable on the 1001V 
to 100mV ranges. It is not applicable to Current 
outputs. 

On OHMS ranges, LOCAL SENSE is used for 
2-wire connections, and REMOTE SENSE for 
4-wire, (Changing FUNCTION into Q forces 
the calibrator into REMOTE SENSE, but this 
may be deselected for 2-wire operation). The 
Rem sense LED always indicates the true 
connection: 

Lit = Remote Unlit = Local



Guard Terminal 

The Guard terminal is permanently connected 
to the internal guard shields: 

Remote Guard 

The Rem guard key has a ‘toggle’ action. 
Successive presses alternate between ON and 
OFF. 

With REMOTE GUARD OFF, Guard is 
internally connected to the I- terminal. 

With REMOTE GUARD ON, the internal link to 
I- is removed. The Guard terminal can then be 
connected externally to reduce common mode 
interference. 

Section 3 - Operating Controls 

Ground Terminal L 

The Ground terminal connects directly to the 
calibrator's internal ground shields and to Safety 
Ground via the power cable. 

Output Connections 

Connections to the output terminals may be 
made either with leads or via a shrouded 
connector, 

For Voltage outputs in local sense the two leads 
should be attached to the Hi and Lo terminals. 

Various configurations of the calibrator load 
connections are detailed in Section 4. 
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Section 3 - Operating Controls 

REAR PANEL 

  

  

  

  
      
  

POWER INPUT 

The recessed POWER INPUT plug, POWER. 
FUSE and LINE VOLTAGE SELECTOR are 
located in the center of the rear panel, contained 
within a single moulded unit. Details of 
connections, selection of line voltage and fuse 

are given in Section 2. 
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SOCKET J53 (External 
Reference Frequency Input) 

This BNC socketis located next to thecooling air 
intake filter. Itmay be used to lock the calibrators 
internal frequency synthesizer to an external 
frequency standard. Voltage and frequency 
criteria are given in Section 2. An on-off switch, 
S53, located above this socket is provided to 
enable this facility. If the switch is ON and an 
external frequency is not present, error message 
‘Error EF? is displayed.



SOCKET J54 (External Reset & 
4600 Transconductance 

Amplifier Digital Connector) 

This D-type socket provides digital control signals 
between the calibrator and a 4600 
Transconductance Amplifier. It may also be 
used to input an external reset to restore the 

calibrator to its power-up state. Pin Layout, Pin 
Designation and Switch Wiring details are given 
in Section 2. 

This connector is specifically designed to accept 

the digital control cable suppliedas part of Option 
60. 

SOCKET J56 (4600 Trans- 
conductance Amplifier Analog 
Connector) 

556 provides analog connections between the 
4800, 4805 or 4808 calibrator and a 4600 

Transconductance Amplifier. This connector is 
specifically designed to accept the analog control 
cable supplied as part of Option 60. 

Section 3 - Operating Controls 

SOCKET J27 (IEEE 488 Input/ 
Output) 

The IEEE 488 Input/Output (D-type) socket J27 
isa24-way micro-ribbon connector thatis directly 
compatible with the IEEE-488 and the IEC-625 
Interface Bus standards. 

J27 is located at the top of the rear panel, outlined 
with the IEEE-488 address switch. The pin 
layout and designations appear in Sections 2 and 
Section 5, 

oO 4 

  

                 

  

iu 
aon —! 

IEEE-488 Address Switch 

The 4800, 4805 and 4808 calibrators may be 
addressed for use on the IEEE-488 interface bus. 
The address settings are given in Section 5. 
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THIS INSTRUMENT IS CAPABLE 
OF DELIVERING 

A LETHAL ELECTRIC SHOC 

  

  

FRONT or REAR terminals 
carry the Full Input Voltage 

THIS CAN KILL ! 

Guard terminal is sensitive 

to over-voltage 

i can damage 

your instrument ! 

    

  

Unless ¥GU are SLIP that itis SB7S to do so, 

DO NOT TOUCH 
the i+ I= Hil or Lo leas and terminals 

        
    

    

DANGER



Section 4- Using the 4800, 4805 and 4808 Calibrators 
  

SECTION 4 USING THE 4800, 4805 and 4808 

CALIBRATORS 

Safety 

The 4800, 4805 and 4808 calibrators are designed DANGER 4 SYMBOL 

to be Class 1 equipment as defined in IEC 

Publication 348 and UL 1244, conceming safety 

requirements. 

Protection is provided by a direct connection via 

the power cable from ground to exposed metal 

parts and internal ground screens. 

The line connection must only be inserted in a 

socket outlet provided with a protective ground 

contact, and continuity of the ground conductor 

must be assured between the socket and the 

instrument. 

WARNING 

ANY INTERRUPTION OF THE 

PROTECTIVE GROUND CONDUCTOR 

INSIDE OR OUTSIDE THE INSTRUMENT, 

OR DISCONNECTION OF THE 

PROTECTIVE GROUND TERMINAL MAY 

MAKE THE APPARATUS DANGEROUS. 

INTENTIONAL INTERRUPTION IS 

PROHIBITED. 

THE TERMINALS MARKED. WITH THE 

ABOVE 'FLASH’ SYMBOL CARRY THE 

OUTPUT OF THE CALIBRATOR. THESE 

TERMINALS AND ANY OTHER 

CONNECTIONS TO THE LOAD UNDER 

TEST COULD CARRY LETHAL 

VOLTAGES. 

UNDER NO CIRCUMSTANCES SHOULD 

USERS TOUCH ANY OF THE FRONT OR 

REAR PANEL TERMINALS UNLESS 

THEY ARE FIRST SATISFIED THAT NO 

DANGEROUS VOLTAGE !S PRESENT. 

CAUTION 

THE A SYMBOL IS USED TO REMIND 

THE USER OF SPECIAL PRECAUTIONS 

DETAILED IN THIS HANDBOOK AND IS 

PLACED ADJACENT TO TERMINALS 

THAT ARE SENSITIVE TO 

OVERVOLTAGE CONDITIONS. REFER 

TO SECTION 6. 
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Preliminaries 

Before using the instrument it is important that 
it has been correctly installed as detailed in 
Section 2. 

Limiting Characteristics 

The following details are given in Section 6: 

  

Function Characteristics 
  

All functions | Peak terminal voltages. 

DC Voltage | Output resistance and 
current limit. 

AC Voltage | Output resistance and 
current limit. 
Capacitive loading limits. 

DC Current | Maximum load resistance 
andmaximumi compliance. 

AC Current | Maximum load resistance 
andmaximum compliance. 

Resistance Maximum currents and 

accuracy de-rating factors.         
4-2 

Interconnections 

Importance of Correct 
Connections 

The 4800, 4805 and 4808 calibrators have been 
designed for use as accurate sources for precision 
calibration, To match the external circuitry to 

their superior specifications, it is essential to take 
great care in making connections to the load.
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Sources of Error 

Thermal EMFs 

Thermal EMFs can give rise to series (normal) 

mode interference, particularly for low voltage 

outputs or in situations where large currents have 

a heating effect at thermo-electric junctions. 

Draughts can also cause unbalanced cooling in 

an otherwise thermo-electrically balanced 

measuring circuit. 

E-M Interference 

Noisy or intense electric, magnetic: or 

electromagnetic fields in the vicinity of the 

calibration set-up can disturb the measurement 

circuit. 

Some typical sources are: 

- Proximity of large electric fields 

- Fluorescent lighting 

Inadequate screening, filtering or 

grounding of power lines 
- Transients from local switching 

Induction and radiation fields of local 

E-M transmitters 

- Excessive common mode voltages 

between source and load 

‘ 

The disturbances may be magnified by the user’s 

hand capacitance. Electrical interference has 

greatest effect in high impedance circuits. 

Separation of leads and creation of loops in the 

circuit can intensify the disturbances. 

Lead Impedance 

The impedance of the connecting leads can cause 

significant voltage drops between the source and 

load, and generate adverse phasing effects, 

particularly if the leads are long or the current in 

them is high. 

Lead Insulation Leakage 

Leakage currents in lead insulation can cause 

significant errors inmeasurementcircuits at high 

voltages. Some insulating materials suffer greater 

losses than others e.g. PVC has more leakage 

than PTFE, 
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Interconnections (continued) 

Avoidance Tactics 

Thermal EMFs 

Screen thermal juntions from draughts. 

Allow time for thermal equilibrium to be reached 
before taking readings. 

Use conductors, joints and terminals with a good 
margin of current-carrying capacity. 

Avoid thermo-electric junctions where possible. 

e.g. Use untinned single-strand copper wire of 
high purity. Avoid making connections 
through Nickel, Tin, Brass and Aluminum. 
If oxidation is a problem use gold-plated 
copper terminals, and replace the terminals 

before the plating wears off. If joints must 
be soldered, low-thermal solders are 
available, but crimped joints are preferred. 
Use low-thermal switches and relays where 
they form part of the measuring circuits. 

Balance one thermal EMF against another in 
opposition, where possible (switch and relay 
contacts, terminals, etc.). 

E-M Interference 

Choose a site as ‘electrically quiet’ as possible (a 

screened cage may be necessary if interference is 
heavy). 
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, Suppress as many sources as possible. 

Always keep interconnecting leads as short as 
possible, especially unscreened lengths. 

Run leads together as twisted pairs ina common 
screen toreduce loop pick-up area, but beware of 
leakage problems and excessive capacitance. 

Where both source and load are floating, connect 

I- to ground at the source to reduce common 
mode voltages. 

Lead Impedance 

Keep all leads as short as possible. 

Use conductors with a good margin of current- 
carrying capacity. 

Use Remote Sense and4-wireconnections where 
necessary to establish the calibrator's output 
specification at the load. Always use 4-wire 
connections for values of resistance below 1kQ, 

Lead Insulation Leakage 

Choose low-loss insulated leads - PTFE is 
preferable to PVC. 

When running leads together in screened pairs, 
avoid large voltages between leads in the same 

screen, especially if using PVC insulation.
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Remote/Local Sense Configurations 

The calibrator terminals are configured as 

follows: 

Voltage ranges 100,.V, mV, 10mV and 100mV 

- Local sense only. 

Voltage ranges 1V, 10V, L00V and 1000V 

- user selects Local or 

Remote sense 

Currentranges - Local sense only. 

Resistance ranges - Remote Sense gives 4- 

wire connection 

- Local Sense provides 2- 

wire connection cap- 

ability. 

The Rem sense key LED indicates the true 

connection: 
Lit= Remote Unlit= Local 

N.B. When changing to © function, the 

calibrator is automatically forced into Remote 

Sense for 4-wire operation. 
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Connections to the Load 

General Considerations 

The choice of connection method is influenced 

by several factors: 

a. 

4-6 

Loading Effects 

4-wire connections should be used for low 

load impedances. For high impedance loads, 

2-wire connections can be employed. 
The ratio: Total Lead Resistance 

Load Resistance 
gives the approximate error for 2-wire 
connection at low frequencies. 

e.g. Two 0.5 leads with a load of 100kQ, 
produce an error of approximately 10ppm. 

At frequencies higher than about 100kHz, 
the error is also modified by reactive effects, 

Noise and Output Level 

Providing the E-Menvironmentisreasonably 
quiet, interference due to noise pickup in the 
load connection is insignificant for outputs 
of more than about 100mV, so unscreened 

leads can be used. Butat lower signal levels, 

or in noisier environments, it is advisable to 
use screened cable. 

High Frequency Ejfects 

i. Voltage. 

Up to about 100kHz, for outputs above 
100mV, it is possible to use pairs of 
unscreened wires, provided that the E-M 
environment is quiet. Twist or run leads 
together; keep length less than 1 meter. 

Above 100kHz, both lead and load 

capacitances reduce the load impedance. 
Similarly, lead and load inductances combine 

to increase the load impedance with 

frequency (heavily reactive loads should be 

avoided). It is therefore advisable to make 

leads from low-capacitance coaxial or twin- 

axial cable. To avoid mutual coupling, 
sense and power leads should notnn together 

in the same screen. 

ii, Current 

Above about 1kHz, with low outputcurrents, 

high lead capacitance can introduce shunt 
errors. To reduce these errors, the leads 
should be keptas short as possible, and be of 
low-capacitance,
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d. Common Mode Disturbances 

When in Local Guard, the guard shields and 

tracks for the sense circuitry are connected 

internally to ‘I.’ the low impedance terminal 

of the calibrator’s output power source. This 

classical connection effectively guards out 

intemal common mode disturbances. To 

reduce external disturbances it is advisable 

to make only one ground connection to the 

measurement circuit, and in the case of a 

guarded DMM, to make use of its external 

guard facilities. Also, where aline-powered 

load (such as a DMM being calibrated) has 

aground connection, itshould be to the same 

line ground as the calibrator. 

DANGER 

THE 4800, 4805 and 4808's OUTPUT 

CIRCUITS ARE NOT INTERNALLY 

CONNECTED TO GROUND. USERS ARE 

STRONGLY ADVISED TO CONNECT Lo 

OR |- EXTERNALLY TO GROUND 

(PREFERABLY AT THEIR COMMON 

JUNCTION), WHEN THE CALIBRATORS 

ARE TO BE USED ON THE 100V OR 

4000V RANGE. THIS ELIMINATES THE 

RISK OF Lo AND I- FLOATING TO HIGH 

VOLTAGE. 

Suggested Lead Connections 

Because of: 

a. the variety of environmental conditions and 

loads likely to be encountered when using 

the calibrator 

b. the extensive set of combinations of outputs 

from the instrument 

ce. the accuracy required 

it is unrealistic to describe a definitive ‘best’ 

general method of connection to the load. 

Combinations of the above factors can lead to 

conflicting requirements, and users may be faced 

with achoice between methods. In these cases it 

issometimes necessary to arrive atacompromise 

solution by setting priorities. 

Six suggestions for connecting the 4800, 4805 or 

4808 calibrators to a load are illustrated on the 

following pages 4-8 to 4-13, Each has found use 

with the combination of factors described, and 

together they cover the majority of predicted 

requirements. 
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Typical Lead Connections 

Voltage” and Resistance Outputs 

Simple 2-wire Connection 

  

Use for many applications where: 

The voltage drop in the leads is insignificant. Local 
The E-M environment is ‘quiet’. Guard 
External common-mode voltages are 
insignificant, 

A . Local Use for measurements in the following ranges: Sense 

Voltage DCV 2 100mV 
ACV 2 100mV 

Frequency F< 100kHz 
Resistance. 1kQ<R <1MQ 

Select Local Sense and Local Guard. 
(NB. After selecting Q, Remote Sense must be 

cancelled for 2-wire operation.) 

Keep leads as short as possible(no longer than 1 
meter). Twisted pair is preferable.     ‘ j Local 

CAUTION Guard 

ALL LEADS AND CABLES MUST BE 4 
PROOFED TO AT LEAST 2kV. uar 
ON 100V/1000V RANGES, GROUND THE Load Terminals 
Lo LINE FOR SAFETY 
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Screened 2-wire Connection Calibrator Terminals 

     

  

     

Use where: 
DANGER - HIGH VOLTAGE Local 

Sensitive measurements are being made. 
Guard 

The E-M environment is relatively ‘noisy’. 

External common-mode voltages are 

significant. Local 

Use for measurements in the following ranges: 
Sense 

Voltage = DCV 2 102V J 

ACV > 90LV 

Frequency Fs iMHz 

Resistance 1kQSR<1MQ 

Select Local Sense and Local Guard. 

(N.B. After selecting Q, Remote Sense must be 

cancelled for 2-wire operation.) 

Keep leads as short as possible (no longer than 1 

meter). 

* CAUTION 

ALL LEADS AND CABLES MUST BE 

PROOFED TO AT LEAST 2kV. 

ON 100V/1000V RANGES, GROUND THE 
Remote 

Lo LINE FOR SAFETY 
Guard 

Guard 

Load Terminais
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Voltage’ and Resistance Outputs (continued) 

Screened 4-wire Connection Using Coaxial Cable. 

Calibrator Terminals 
Use where: 

The load resistance is low enough to cause a 

significant voltage drop in the output 
connection. 
Sensitive measurements are being made. 
The E-M environment is relatively noisy. 

External common-mode voltages are 
significant. 

Use for measurements in the following ranges: 

Voltage DCV 2 90mV 
ACV 2 90mV 

Frequency Fs 1MHz 
Resistance Not appropriate 

Select Remote Sense and Local Guard. 

Keep leads as short as possible (no longer than 1 
meter). 

* CAUTION 

ALL LEADS AND CABLES MUST BE 
PROOFED TO AT LEAST 2kV. 

ON 100V/1000V RANGES, GROUND THE 
Lo LINE FOR SAFETY 
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Local 
Guard 

Remote 
Sense 

Remote 
Guard 

Load Terminals
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Alternative Screened 4-wire Connection Using Twin-axial Cable. 

Calibrator Terminals       

  

Use where: 

The load resistance is low enough to cause a Y DANGER - HIGH YOLTAGE 

significant voltage drop in the output 

connection, 

Sensitive measurements are being made. 

The E-M environment is relatively noisy. 

External common-mode voltages are 

significant. 

Local 
Guard 

Use for measurements in the following ranges: 

Voltage DCV 2 90mV 

ACV 2 90mV 

Frequency F< 1MHz 

Resistance Not appropriate 

Remote 
Sense 

Select Remote Sense and Local Guard. 

Keep leads as short as possible (no longer than 1 

meter). 

* CAUTION 

ALL LEADS AND CABLES MUST BE 

PROOFED TO AT LEAST 2kV. 

ON 100V/1000V RANGES, GROUND THE ; Remote 

Lo LINE FOR SAFETY 
Guard 

Guard 

Load Terminals 
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"Current Outputs 

Simple 2-wire Connection 

Use for the majority of applications where: 

The E-M environment is ‘quiet’. 

External coramon-mode is insignificant. 

Use for measurements in the following ranges: 

Current DCI > 1mA 
ACT > 100mA 

Frequency F< 5kHz 

Local Sense selected automatically. 

Select Local Guard. 

Keep leads as short as possible (no longer than 1 
meter). Twisted pair is preferable. 
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Calibrator Terminal 

  

DANGER - HIGH VOLTAGE 
Guard Local 

Local 
Guard 

  

R53 

Guard 

Load Terminals



  

  

I+, I-, Hi and Lo Terminals carry the 

Full Output Voltage 

THIS CAN KILL! 

Guard terminal is sensitive 

to over-voltage 

ii can damage your 

instrument | 

  

  

Unless YOU are Sure that itis Sate to do so, 

DO NOT TOUGH 
{+ 1- Hior Lo leads and | 

NGER 

                   w
e
a
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Screened 2-wire Connection 

Use where: 

Sensitive measurements are being made. 
The E-M environment is relatively ‘noisy’. 
External common-mode is significant. 

Use for measurements in the following ranges: 

Current DCI > Sn A 

ACI > SNA 
Frequency F < SkHz 

Local Sense selected automatically. 

Select Local Guard. 

Keep leads as short as possible (no longer than 1 
meter), Co-axial or Twin-axial is preferable. 

Calibrator Terminals 

GER - HIGH VOLTAGE 
Guard 

  

Guard 

Load Terminals 
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4800/4805/4808 General Sequence of Operations 

      

   

    

  

    

    

     

Select 
Spot Frequency 

(4808 only) 
or 

    

   
      
   

  

   

  

   

Use 

  

   Use Increment Keys Asingle 

i keypress for Increment 
zero or full Keys te adjust 
range value utput 

Display 

  

    

  

To 
Energize 
Output 

Select 
Output 

on 

  
  

  

                       

    

     

  

   

        

  

     ts 
fe [az Le AA tan         
  

    

  

   

  

    

      

     

Ensure 
Power Switch 

is ON 

  

5 Make Extemal Configure 
Connections Internal Guard 

as required and Sense 
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Display Messages 

(For a full list of display messages pages 4-47 to 4-50) 

Error Messages 

  

  

  

  

  

  

  

  

  

  

  

        

Message | Message Type Error 

Error 1 Spec. % mode error Uncertainty > 100% 

Spec. tlim error Off-scale limit 

Error 2 Cal, mode error Output not ON. 

Error 3 Cal. mode error Incorrect range or function for mode. 

Error 4 Cal. mode error Correction exceeds store capacity. 

Error 5 Offset or Error mode error | Requested output would have been off-scale. 

Error 6 Cal. mode error Resistance exceeded. 

Error 7 100V/1000V range error Selected output exceeds voltage/frequency constraints. 

Error 8 Select error The operation requested by the user is not possible in 

present machine configuration. 

Error 9 | Option not fitted error The requested range or function option is not fitted. 

Error EF | External frequency error The external frequency is not present. The calibrator 

performance will be out of specification. 

Error OL] Voltage/Current limit error | Output is either current-limited (Voltage outputs) or 

compliance limited (Current outputs). 
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Fail Messages Test Mode Messages 
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Message | Failure Message | Indication 

FAIL 1 | Excessive internal temperature. SAFETY | Forced safety watchdog trip. 

FAIL 2 | Over-voltage. ruming Indicates test in progress. 

FAIL 3 | Control data corrupted. PASS Calibration memory, over- 
vollage detector and 400V 

FAIL 4 | Precision divider fault. switching checked. 

FAIL 5 | Safety circuits tripped. 

FAIL 6 | Calibration store fault. 

FAIL 7 | 400V power supply overload. Other Messages 

Automatically resets except where 

hard fault occurs. Message | Indication 

FAIL 8 | 38V power supply overload. ‘Bp? Processor busy (keyboard 

inoperative), 
FAIL 9 | 15¥V in-guard power supply 

overload. 

FAIL 10} Model 4600 communication fault. 
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Operating Routines 

The following operating routines are subdivided into two main types: 

+ Standard Operating Sequences 

* Additional Facilities 

  

Standard Operating Sequences 

There are many common elementsin the selection 

routines for both Voltage and Current operation. 

The fold-out diagram on page 4-14 shows the 

general sequence of operations. It should be 

used as the basis of any operating procedure, in 

conjunction with the individual selections 

detailed in the following pages. 
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DC Voltage Outputs 

There are two overlapping voltage states with a 
20V overlap which allows 10% adjustment 
either side of 100V without changing state. 

+90V 

Low Voltage State 

High Voltage State 

In the Low Voltage state, the ourput may be 
switched ON directly, but to transfer from Low 
to High Voltage state deliberate user-actions are 
required. (N.B. The 4800, 4805 and 4808 
calibrators switch their output voltage OFF every 
time the 1000V RANGE is selected and when 
the 1000V RANGE polarity is reversed, 
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Low Voltage Selections (up to +110V) 

Use the general sequence: 

At operation (3): 

- Select DC 

At operation (4) and (5): 

+ No Remote Sense on 100nV, 

ImV, 10mV and 100mV ranges, 

High Voltage Selections (above +110V) 

Use the general sequence: 

At operation (3): 

Select DC 

At operation (9) or (10): 

+ the appropriate RANGE LED 
flashes for selections above+110V 

At operation (11): 

- Audible warning - 5 pulses/sec 
for 3 secs, 

- After 3 second warning calib- 

rator switches its output ON, 

While the outputis ON audible reminder pulses 
are sounded at approx. 1 sec. intervals, and the 
appropriate RANGE LED continues flashing. 

If the Output off, Output on+ or Output on- 
keys are pressed during the 3 sec. delay the 
calibrator reverts to the output OFF condition.
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Transfer into High Voltage State with 

the Output ON. 
By changing RANGE 

Select 100V or greater range: 

- the output is switched OFF 

- selected RANGE LED flashes 

User reselects Qutput on+ or Output on-: 

- 3sec audible warning 

- the calibrator switches its output 

ON 
- audible reminder while the 

output is ON 

- the appropriate RANGE LED 

flashes 

By use of ~ keys in the 100V or 1000V range 

Increment output above 110V: 

- the outputremainsON at previous 

voltage 

- the output display shows selected 

(High Voltage) value 

. the appropriate RANGE and 

Output on (+ or -)LEDs flash. 

User reselects Output on+ or Output on-: 

- 3sec audible warning 

. the calibrator increases its output 

voltage to the value on the 

OUTPUT display 

- audible reminder while in High 

Voltage state 

- the appropriate RANGE LED 

flashes 

- the appropriate Outputon LEDis 

lit continuously 

Transfer out of High Voltage state with 

the Output ON 

By pressing the Output off key 

Press Output off key: 

- Output on+ or Output on- LED 

remainslituntil the output voltage 

has decayed into the Low Voltage 

State (Approx. 1 second from 

1000V). 

By use of ~ keys or by changing to a lower 

RANGE: 

Decrement output or switch to lower range: 

- Transfer to Low Voltage State is 

automatic when the output voltage 

falls below 90V. 

- the RANGE LED stops flashing 

and remains continuously lit 

- the appropriate Output on LED 

stays lit 

- Audible reminder is silent 

Changing Voltage State when in Error 

or Offset Mode 

For safety reasons, the thresholds are always 

defined with respect to voltage levels at the 

output terminals. Therefore, if the instrument is 

in Error or Offset mode, the threshold indications 

may not coincide with 110V and 90V on the 

OUTPUT display. 
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AC Voltage Outputs 

Zero Output 

Zero AC Voltage output from the 4800, 4805 or 
4808 calibrator can be obtained only by pressing 

the Zero key, Internal relay contacts short 1+ to 
I-, and Hi to Lo. 

Increment from Zero 

The smallest AC outputavailable on any range is 
9% of full range. Any attempt to reduce the 
output below 9% is ignored by the calibrator. 
Thus the smallest possible increment from Zero 

is to 10% of full range, using the appropriate key 
(any key to the right of this would attempt to 

increment to 1% or less, and be ignored, causing 
‘Error 8” and buzzer to sound). Half-size zeroes 

on the Zero display show which keys cannot be 

used to increment from Zero; full-size zeroes 
show those which can. 

When the display is correctly incremented with 

the output ON, the output terminals are internally 
reconnected to the voltage output circuitry. 

4800 and 4808 Zero Displays 
  

  

      

Range Zero Display 

Imv .000,0 mV 
10mV 0.000, mV 

100mV 00.006,0 mV 

iv 000,000 V 
10V 0.000,00 V 
100V Oo0.000,0 V 

1000V Doo000 V 
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4805 Zero Displays 
  

  

      

Range Zero Display 

ImV O00 mV 
10mvV 0.000 mV 
100mV 00000 mV 

Iv 00000 V 
10V O.o00,.0 V 
100V Oo000 V 
1000V 00000 V 
  

Output Voltage Selection 

There are two overlapping AC voltage states. 
The 15V overlap between these states allows 
some adjustment without changing state. 

60V 

Low Voltage State 

High Voltage State 

ACV Low and High Voltage States 

In the Low Voltage state, the output can be 
switched ON directly, but deliberate user-actions 
are required to transfer from the Low to High 
Voltage state. 

N.B. The 4800, 4805 and 4808 calibrators 
automatically switch their ouput voltage OFF 
each time the 1000V RANGE is selected,
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Low Voltage Seiections (up to 75V RMS) 

Use the general sequence: 

At operation (3): 
~ Select AC 

At operations (4) and (5): 

- No Remote Sense on the ImV, 

10mV and 100m ranges. 

High Voltage Selections (above 75V 

RMS). 

Use the general sequence: 

At operation (3): 

- Select AC 
At operation (9) or (10): 

- the appropriate output RANGE 

LED flashes for selections above 

75V RMS. 

At operation (11): 
- Audible warning - 5 pulses/sec 

for 3 secs. 

- After the 3 sec. warning the 

calibrator sets its output ON. 

While the output is ON the audible reminder 

pulses continue at approx. 1 sec. intervals, and 

theappropriate RANGE LED continues flashing. - 

If selection of Output ons, Output on- or 

Output off is attempted during the 3 sec. delay 

the calibrator reverts to the output OFF state, 

Output ON Transfers 

If the output is already switched ON in Low 
Voltage State when an attempt is made to select 

a voltage in excess of 75V RMS, the calibrator 
safety interlocks prevent the selection. Certain 

deliberate actions, detailed below, are then 
required by the operator to effect the selection. 

Transfer from Low into High Voltage 

State, by Manual Upranging 

Select the 100V or greater range: 
- calibrator switches its output OFF 
- Selected RANGE LED flashes 

User reselects Output on+ or Output on-: 
- 3sec audible warning 

- calibrator switches its output ON 
~ audible reminder while the output 

is ON 
- the appropriate RANGE LED 

continues flashing 
- the Output on LED is lit 

continuously. 
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AC Voltage Outputs (continued) 

Transier from Low Into High Voltage 
State, by incrementing the OUTPUT 
Display 

Increment output above 75V: 

- the outputremains ON at previous 
voltage 

- the OUTPUT display shows 
selected value 

- the appropriate RANGE and 
Output on LEDs flash. 

User reselects Output on+ cr Output on-: 

~ 3sec audible warning 
~ the calibrator increases the output 

voltage to the the value displayed 
on the OUTPUT display 

- audible reminder while the 
output is ON 

- the appropriate RANGE LED 

flashes 

- the Output on LED is lit 

continuously, 

4-22 

Transfer from High into Low Voltage 
State, by Pressing the Output Off Key 

Press the Output off key: 

- the Output on LED remains lit 
until the output voltage has 
decayed (approx. 1 second from 
1kV), 

Transfer from High into Low Voltage 
State by Decrementing the OUTPUT 
Display, or by Manual Downranging 

Decrement the output or select lower range: 
- Transfer to Low Voltage State is 

automatic when the output voltage 
falls below 60V RMS, 

- the appropriate RANGE LED 
stops flashing and remains 
continuously lit 

~ the Output on LED stays lit 
- audible reminder is silent 

Changing Voltage State when in Error 
Mode 

For safety reasons, the thresholds are always 
defined with respect to the actual voltage at the 
output terminals. When the instrument is in 
Error mode the displayed output voltage is 
modified by the gain error, so the threshold 

indications may not coincide exactly with 75V 
and 60V on the OUTPUT display. 

Frequency Control 

Refer to pages 3-14 to 3-21.
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DC Current Outputs 

Use the General Sequence: 

At operation (3): 
~ Select DC followed by f 

Atoperations (4) and (5): 

- Remote Sense not available 

N.B. The maximum output compliance is 3V 

on all ranges unicss the Model 4600 

Transconduciance Amplifier is being used when 

the compliance is limited to 2V. 
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AC Current Outputs 

Zero Output 

Zero AC Current output from the 4800, 4805 and 

4808 calibrators can be obtained by pressing the 

Zero key. This causes the internal software to 
isolate the I+ and 1- terminals from the internal 
circuitry, physcially interrupting the output 

current. , 

4800 and 4808 Zero Displays 
  

  

  

  

      

Range Zero Display 

100uA 00.000,0 LA 

imA 00,000 mA 

10mA 0.00000 mA 

l0mA 00.000,0 mA 

1A 000,000 mA 

104 0.00000 mA 

4805 Zero Displays 

Range Zero Display 

1004 00000 RA 

ImA : 000,00 mA 

10mA | 0.0000 mA 
100mA, 00000 mA 

JA 000,00 mA 

0A ' 0.000,0 mA 
  

increment from Zero 

The smallest AC output available on any range is 
9% of full range, so any attempt to reduce the 

output below 9% is ignored. Thus the smallest 
possible increment from Zero is to 10% of full 
Tange, using the appropriate key (any key to the 

right of this would attempt to increment to 1% or 
less, and be ignored). Half-size zeroes on the 

Zero display show which keys cannot be used to 

increment from Zero; full-size zeroes show 
those which can. 

When the display is correctly incremented with 

the output ON, the I+ and I- terminals are 

internally reconnected to the Current output 

circuits. 

Current Outputs 

To generate AC output currents, use the General 

Sequence: 

At operation (3): 

- select AC followed by I 

At operations (4) and (5): 

~ no Remote Sense 
N.B. The maximum output compliance is 3V 

on all ranges unless the Model 4600 

Transconductance Amplifier is being used when 
the compliance is limited to 2V. Changing 
function switches the output OFF.



  

Resistance 

Use the General Sequence: 

AL operation (3): 
~ Select Q 
- Rem sense LED lights as the 

calibrator is forced into 4-wire 

mode 

AL operation (4): 
- If 2-wire Ohms is required, press 

Rem sense to deselect 4-wire 

mode : 

At operation (5): 
- In4-wire Ohms use the I+ and I- 

terminals to drive current into the 

resistance and use the Hi and Lo 

terminals to measure the voltage 

developed across the resistance 

- In2-wire Ohms only use the Hiand 

Lo terminals. 
(On the function, the I+ and T- 

terminals are internally fused at 

1.0A, and the Hiand Lo terminals 

are fused at 375mA). 

__ Section 4 - Using the 4800, 4805 and 4808 Calibrators 

At operation (8): 
~ the RANGE key value is the 
nominal value selected, 

~ The OUTPUT display value is the 

previously calibrated value (Full 

Range value for4-wire; Full Range 

and Zero value for 2-wire) of the 

calibrator's internal resistor. 

At operation (10): 

- Left hand (overrange) pair of © 
keys have the same functions as 
the Full Range/Zero keys. 

*. The other © keys are inoperative 
except in the Calibration function 

_ Gee Section 8). 
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Additional Facilities 

Frequency Store 
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Store Key 

This key controls the storage and recall of five 

user-selected frequencies. The frequency 

memories are volatile in that their contents are 

lost when the calibrator is powered-down. At 

power-up, the following five decade frequencies 

are stored automatically. 

  

  

Store Frequency 

Fl 30Hz 

F2 300Hz 

F3 3kHz 

F4 30kHz 
FS 300kHz         

Recall of a Stored Frequency 

To set the 4800, 4805 or 4808 calibrator to one of 

the five stored frequencies: 

Press and release the Store key: 

- Its green LED lights 

Press and release the desired F1-F5 key: 

- Its LED lights 
- The Store LED remains lit 

. The stored frequency is presented 

on the FREQUENCY display, 

accompanied by its store location 

(see illustration opposite). 

Recall from a Different Memory 

To switch to a different stored frequency: 

Press and release the desired FI-F5 key: 
- The displayed indications change 

as appropriate. 

Store Mode Deselection 

To revert to normal frequency selection: 

Press the Store key again: 
- Its LED goes out 
- The Fi-F5 LED goes out 
- The stored frequency remains 

unchanged 

Stored Frequency Re-programming 

The following procedure stores any displayable 

frequency in any of the five frequency memories: 

Select the required FREQUENCY RANGE: 

Use the FREQUENCY display > keystoset 

the new frequency on the display: 

Press and hold the Store key: 

~ Tis green LED lights 

While the Store key is depressed, press and 

release the desire F1-F5 key: 
+ Its LED lights 
- The store location appears on the 

display 

Release the Store key: 
- Its LED remains lit 

If desired, deselect Store as above. 
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Spot Frequency (4808 only) 
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This facility exists to provide rapid access to five 

user-selected spot calibrated frequencies on each 

AC Voltage and AC Currentrange. As there are 
seven Voltage ranges, and five Current ranges, 
this makes a total of sixty spot frequencies in all. 
Selecting a new output RANGE also calls up its 

five spot frequencies, ready for selection. 

The calibrator output can be calibrated at each 
spot frequency, thus achieving ultra-high 
accuracy by eliminating the ‘Flatness’ error 

component. 

By using non-volatile memory, these frequencies 

and their associated calibration constants are 
retained in store, even when the calibrator is 

powered-down. 

In order to change the frequency setting of a spot 
frequency and to recalibrate at this new frequency, 
it is necessary to enter ‘cal’ mode (with the rear 
panel CALIBRATION key-switch set to 

‘ENABLE’). 

The output level span available for calibration of 
Spot frequencies is restricted to within 10% of 

nominal full range. 

The calibration procedure is described, together 
with other routine calibrations, in Section 8. 

Spot Key 

Thisreassignsthe use of the F1-FS keys to provide 

read-access to the non-volatile Spot Frequency 

memories. 

Recall 

To set the 4800, 4805 or 4808 calibrators to one 

of the existing spot frequencies, with the output 

as previously calibrated: 

Press and release the Spot key: 

~ Its LED lights 
- The Store LED lights 

Press and release the desired F1-F5 key: 

+ Its LED lights 
- The Store and Spot LEDs remain 

lit 
- The spot frequency is presented 

on the FREQUENCY display, 

accompanied by its store location 

(see illustration opposite). 

Recall from a Different Memory 

To switch to a different spot frequency. 

Press and release the desired F1-F5.key: 

- The displayed indications change 

as appropriate. 

If the spot has not previously been calibrated, the 

message ‘SFX-—-—’ is displayed (X is the store 

number). The most recent frequency setting is 

retained. 
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Spot Frequency (continued) 

Output and Frequency Constraints 

If the combination of voltage and frequency, or 
current and frequency, is outside the defined 
constraints of the calibrator, the command to 
change spot, output range or output value will be 
ignored. 

Deselection of Spot Frequency 

To revert to the calibrator's normal frequency 

facility: 

Press either Spot or Store: 
- Spot LED goes out 
~ Store LED goes out 

~ The selected F1-F5 LED goes out 
~ the Ik FREQUENCY RANGE 
LED lights 

- the FREQUENCY display re- 
verts to 1kHz 

- the output frequency reverts to 

ikHz 

~ the stored spot frequency remains 
unchanged 

4-30 

Re-programming a Frequency Memory 
Store 

To change the frequency of a spot frequency 
memory store, the calibrator must be placed 
into ‘cal’ mode. This procedure is detailed in 
Section 8,
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Spec Mode 

  

  

gsense | Spec   
Spec Key 

The Spec key allows a user to avoid constantly 

referring to the data sheet specifications when it 

is necessary to determine the uncertainty for any 

set output value. 

Uncertainty Data Selection 

The 4800, 4805 and 4808's specification 

uncertainties are held in their respective internal 

memories. Spee mode selects the stored data 

appropriate to the currentsettingsof. FUNCTION, 

RANGE, OUTPUT VALUE, FREQUENCY and 

CALIBRATION INTERVAL; then calculates 

and displays the overall uncertainty. 

Initiation 

To transfer into Spec mode: 

Select the required CALIBRATION 

INTERVAL (Rear Panel switch): 

  

Press the Spec key 

- Spec LED lights green 
- The Error key action is inhibited 
- The Rem guard, Rem Sense, 

Offset and Test keys assume their 
secondary functions +lim, -lim, % 
and ppm respectively. (The 

calibrator's actual guard and sense 

conditions reamin as previously 

selected.) 

- the uncertainty appears on the 
MODE/FREQUENCY display, 
displacing the frequency readout. 
(except for Store frequencies, 
frequency cannotbe changed when 

in Spec mode). 

Initially the presentation is as shown in the 

following table: 

  

  

    

T 
Uncertainty Display 

< 1,999ppm of set value ppm 
> 1,999ppm of set value % 
Not displayable or > 100% | Error 1     
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Spec Made (continued) 

Secondary Spec Modes 

Once the Spee key has been pressed, the other 

MODE keys become reassigned to give a choice 
of four dispiay modes: 

ppm % +lim -lim 

ppm or % 

From Ippm to 1999ppm, the uncertainty can be 

displayed in ppm of displayed value. From 

0.001% to 100%, it can be displayed in % of 
displayed value. When the uncertainty is not 

defined, the message Error 1 is displayed and 

the buzzer sounds. 

Example of Error 1 Condition (Any Cal 
interval) 

Output Range -~ 1V 

Setting ~ Zero key pressed 
Frequency - Any frequency 

Uncertainty - Notdefined atZero 

Under these conditions the MODE/ 
FREQUENCY display is Error 1. 

+Limit or -Limit 

To obtain a reading of an absolute limit of 
uncertainty: 

Press the +lim or -lim key: 

The MODE/FREQUENCY display will switch 
to the same resolution as the OUTPUT display 
and its reading will be the positive or negative 
absolute limit of uncertainty (i.e. the OUTPUT 
reading plus or minus the absolute uncertainty 
error limit for that output), 

As the reading approaches full scale, its positive 
limit may exceed full scale. If +lim is selected, 
Error | is displayed and the buzzer sounds, 

FUNCTION and RANGE Control in Spec 
Mode 

The FUNCTION, OUTPUT RANGE and 

OUTPUTS keys can be operated normally, The 
calibrator will adjust its MODE/FREQUENCY 
display to display the uncertainty figure 
appropriate to each new selection.
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Frequency Selection in Spec Mode 

The MODE/FREQUENCY display is assigned 

to its ‘Uncertainty’ presentation. Consequently 

the use of the FREQUENCY RANGE, 

FREQUENCY © and Store keys is inhibited. 

Nevertheless, by pressing the Storekey followed 

by one of the F1-F5 keys before pressing Spec, 

all five ‘Stored’ frequenciescan still be accessed. 

In this case the MODE/FREQUENCY display 

normally presents the appropriate uncertainty 

figure. However, a readout of the Stored 

frequency can be obtained by pressing and 

releasing the F1-F5 key which has it LED Hit. 

The store location and frequency will appear for 

about 1 second before changing back to the 

uncertainty figure. 

Specification Data 

Section6 breaks down the 4800, 4805 and 4808's 

specifications into: 

a) Stability 
b) Accuracy Relative to Standards 

c) Datron’s Calibration Uncertainty 

The CALIBRATION INTERVAL switch on 
the rear panel is labelled: 

24hr, 90 dy, and yr. 

The stored uncertainty data is selected from (b) 

and (c) above, as follows: 

24hr : (b), 23°C PPC 

90dy: (b) + (c), 23°C £ 1°C 
tyr: (b) + (c), 23°C + 5°C 

Thus the accuracy figures displayed for 90 dy 

and 1 yr are traceable to National Standards. 

In verifying the unit’ s specification on receipt of 
24800, 4805 or 4808 calibrator, users are able to 
display the 90-day limits to check against the 
instrument’s specified traceable accuracy. After 

calibration, the °24 hour interval’ limits should 
be used to verify against the same standards used 
for calibration. 

Refer to Section 7, ‘Specification Verification’, 

for further information. 
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‘Error’ and ‘Offset’ Modes (Voltage and Current Only) 

The specification of a high accuracy DMM (and 
of other electrical measurement equipment) 
relates its display readings to its input values. A 
perfectly calibrated DMM would have an exact 
1:1 correspondence, and the specification lays 
down acceptable tolerances of deviation from 
this direct relationship. Plotted as a graph, the 
ideal case is a straight line at 45° through the 
origin, The tolerances, plotted on the graph, 
enclose an area on both sides of this line. 

  
Reading ideal Case + 

Limits of 
Toterance 

s H input Value   
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There are three major causes of deviation from 
the ideal case: 

Zero offset - the line does not pass 
through the origin. Most 
DMMs have a front panel 
adjustment to correct this. 

Gain Error ~ the slope of the line is not 
45° 

Linearity Error - the slope of the line varies. 
(A common variation is a 

“dog leg” at zero). 

Each of these elements could cause large enough 
deviations to place the instrumentoutof tolerance, 
sometimes a combination of elements being 
responsible, 

The Error and Offset modes allow a user to 
deviate the output of the calibrator in specific 
ways, 80 as to identify directly the causes of 
excessive deviation in a measuring instrument's 
input versus displayed reading response.
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Error Mode 

Error Key 

The Error key is used to initiate the ERROR 

mode. The calibrator terminal value can then be 

deviated from the OUTPUT display value by 

known gain factors as entered on the MODE/ 

FREQUENCY display. 

Error Mode Display 

Pressing the Error key changes the MODE/ 

FREQUENCY display from ‘Frequency’ readout 

to ‘Error Mode’ readout. The initial reading is 

always ‘0.0 ppm’, indicating that the terminal 

value has not yet been deviated. 

MODE/FREQUENCY © Keys 

The terminal value is changed, without altering 

the OUTPUT display, by pressing the S keys 

beneath the MODE/FREQUENCY display. The 

gain compensation being applied is displayed as 

a % or ppm of the OUTPUT display value; with 

positive polarity for an increase of terminal value, 

and negative for a decrease. 

The gain-compensation factor has a maximum 

possible resolution of O.lppm of Full Range 

(DCV). 

An example of the use of Error Mode is shown 

overleaf. 

Full Scale Limiting. 

The OUTPUT display cannot be raised toa value 

which sets its overrange digit to greater than 1, 

andthe ERROR MODE display cannot be raised 

above 9.9999% in J mode or 999.9ppm in ppm 

mode. 

Nevertheless, acombination of OUTPUT display 

value and gain error could result in an off-scale 

value. The calibrator prevents this by ignoring 

any demand for an error-corrected output voltage 

in excess of full scale. The user is informed by 

Error 5 message on the MODE/PREQUENCY 

display with no change to the OUTPUT display. 

Deselection of Error Mode 

Deselection clears the: MODE/FREQUENCY 

display, turns the green Error LED OFF and 

restores the calibrator gain factor to unity. 

Normally the mode is deselected by repressing 

the Error key, butitis also turned off by changing 

FUNCTION or RANGE. 
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Error Mode (continued) 

Example of the use of “Error” mode 

To measure the linearity of a DMM, a user needs 
to: 

- Remove any zero offset. 
- Detectand measure any inherent gain error 

ratio (usually from its response to a full 
range input). 

- Calculate compensating deviations foreach 
of the inputs for the linearity measurement, 

based on the measured ratio. 
- Compensate each input to the DMM so 

that the linearity errors may be measured. 

In “Error” mode, once the gain error has been 
measured, the calibrator automatically calculates 
and applies the compensating deviation to all its 
outputs on that range and function; whilst 
displaying both the nominal (uncompensated) 
value of output and the compensation ratio, 
Only if the DMM response is linear, will each 
DMM reading agree with the corresponding 
calibrator OUTPUT display value. 

The procedure detailed opposite shows how the 
calibrator can be adjusted to compensate for a 
+100ppm gain error ina DMM before checking 
the DMM's linearity, 
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After carrying out this procedure, the calibrator 
automatically compensates for the gain error of 
the DMM. All selected output values will be 
compensated in the same ratio on this range and 
function until either the ratio is changed or the 
Error mode is deselected. The MODE/ 
FREQUENCY display presents the 
compensation ratio directly. Note that the 
compensation polarity is shown, not the error 
polarity, therefore the true output is the sum of 
both displayed values; in thiscase + 10,00000(0)V 
- 100ppm = +9.99900(0)V. 

‘The linearity of the DMM may now be checked 
by directly comparing its reading with the 
OUTPUT display settings. e.g. at +5V on this 
range, both the calibrator and DMM read 
+5.000000V, although the terminal voltages are 
+4,995000V. 

Other linearity check values could be: 

  

Nominal] Calibrator DMM Terminal 
Check Set Reading Voltages 
Point Value 
  

- 0.5V | 0.500000 | - 0.500000V | - 0.499950V 
+0.1V  [+0,100000V | +0.100000V | +0.099990V 
+0,01V /+0.010000V | +0.010000V | +0.009999V            
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Combining Offset and Error Modes (DC Functions only) 

By combining OFFSET and ERROR modes itis 

possible to carry oul a rapid analysis of a 

measuring instrument’s linearity (¢.g. foraDMM 

or A-D converter) without the need to correct its 

zero offset and gain errors. 

This is done by using OFFSET mode to 

compensate the calibrator's output forthe DMMs 

zero offset, and then using ERROR mode to 

compensate for the DMM’s gain error with the 

offset compensation still present. 

Inthis condition, any residual deviations in DMM 

readings from the calibrator's OUTPUT display 

settings represent non-linearities which would 

still be present if ihe DMM were corrected for 

offset and gain errors. 

This facility also permits a user to quantify the 

linear response of the instrument to its input 

values in the form: 

y=mx+c 

in which y = instrument reading 

x = input value 

m = gain ratio 

c= zero offset value 

4-40 

e.g. fora DMM on its 10V range: 

if y = 9.999956 and x - 0.000084 

then the DMM needs a gain compensation of 

+4.4ppm and a zero offset compensation of 

+84nV. 

These compensation figures can be read directly 

from the calibrators MODE/FREQUENCY 

display, during the following procedure. 

Combination procedure 

J. Use the calibrator’s OFFSET mode to 

compensate for the DMM's input offset error 

as shown in steps 1 to 6 on the diagrams on 

page 4-39. Record the calibrator's MODE/ 

FREQUENCY display value (7) obtained at 

step 6 on page 4-39. 

2, With the OFFSET LED still lit, press the 

Error key and set the OUTPUT display to 

the required value (full range in the example 

illustrated). Use the calibrator's ERROR 

mode to compensate for the instrument's 

gain error as shown in steps 7 and 8 on the 

diagrams on page 4-37. Record the 

calibrators MODE/FREQUENCY display 

value in ppm or % (4 or 8 respectively) 

obtained at step 8 on page 4-37.
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Section 4 - Using the 4800, 4805 and 4808 Calibrators 

3. Use suitable values of the OUTPUT display 

setting to check the linearity of the instrument 

under test. If the instrument has perfect 

linear response, then its readings will agree 

with those of thecalibrator's OUTPUT display 

and its linear transfer function is either: 

Instrument Reading = 

u 
1 - — 4x Inputvalue- y = y= mxiec 

106 

6 
1 - — |x Inputvalue - y = y=mxt+e 

100 

4. Deselect ERROR and OFFSET in reverse 

sequence. 

NOTE: For these equations to be valid, the 

procedure must follow the above sequence. 

Therefore the 4800, 4805 and 4808 calibrators 

have been designed to inhibit any other sequence. 

ie. OFFSET mode cannot be selected or 

deselected when the Error LED is lit and the 

Offset key is operating in its secondary function 

of %. 

4-4]
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Test Key 

Tests available 

There are two stages of ‘Test’ mode. The first 
stage, Safety and Memory checks, cannot be 
omitted from any ‘Test’ sequence. 

Safety and Memory Checks 

On first pressing the Test key, the 4800, 4805 
and 4808 calibrators carry out three checks: 

1, Operation of the Safety trip, buzzer and reset 

circuitry. 

2. Calibration Memory integrity, 

3. Over-voltage check. (High voltage when not 
in HV state). 

Messages appear on the MODE/FREQUENCY 
display, and completion is signalled by the Test 
LED going OFF. The second stage key checks 
may be omitted by pressing any key other than 
Test. 

4-42 

Key Checks 

If, after the Safety and Memory Checks are 
completed, the Test key is re-pressed before 
pressing any other Key, an operator-interactive 
Sequence is initiated which allows the front- 
panel keys to be tested, 

This sequence contains the following steps: 

1. Key LED tests 
2. Key contact tests 

The calibrator remains in the key-contact mode 
until TEST mode is deselected by pressing the 
Testkey. It may then be used normally, 

N.B. 1. The Test key may be used to abort the 
test at any point in the sequence. 

2. During self-test the instrument reset 
facility is not available. 

Test Sequence 

The Front or Rear panel terminals are not 
energized during the Test sequence.
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Warnings and Messages 

High Pitch Audible Warning 

(a) Sounds at approx 5 pulses per second during the 3 second delay between selection of Output o1 
or Output on- and the High Voltage being connected to the terminals, when the OUTPL 

TERMINAL VOLTAGE WILL EXCEED LIOV DC or 75V RMS ° 

(b) Sounds at approx | second intervals with the output ON in High Voltage State. 

(c) Sounds for 1 second with blank FREQUENCY display when frequency auto-ranges up or dov 

(d) Sounds continuously when SAFELY message is present on MODE/FREQUENCY display duri 

self test. 

Low Pitch Audible Warning 

(a) Sounds when any message is displayed on the MODE/FREQUENCY display (except recall 
messages). 

(b) Sounds when any invalid bus command is received.
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arnings and Messages (continued) 

ZQUENCY/MODE Display Messages 

ori 

or2 

or 3 

or4 

ors 

or 6 

or7 

or 8 

or9 

or EF 

or OL 

Spec Mode: [%] 

[+Lim, -Lim] 

Calibrate Mode 

Calibrate Mode 

Calibrate Mode 

Offset or 

Errer Mode 

Calibrate Mode 

(Resistance) 

1O0V and 
‘1000V Ranges 

Selection error 

Option not fitted 

External 

Frequency 

Voltage Ranges 

Current Ranges 

Tolerance exceeds 100%. 

The selected limit is off-scale. 

OUTPUT OFF. 

Incorrect FUNCTION, OUTPUT or FREQUENCY RANGE for 

this calibration mode. 

Correction out of limits. 

Temporary message. The selected deviation would exceed the 

full scale value. Activation has been prevented. 

‘The resistance value selected exceeds the 

calibration value. 

Temporary message. The selected Voltage and Frequency 

exceeds the calibrator’s internal constraints. Activation has been 

prevented. . 

Temporary message. The operation requested by the user is not 

possible in present machine configuration. 

Temporary message. The requested range or function option is 

not fitted. : 

The external frequency is not present, machine will perform out 

of specification. 

The output has been current-limited by an overload. (If in 

100Vor 1000V range, OUTPUT is automatically switched OFF). 
The terminal voltage has been compliance-limited to 3V. 

(Load impedance too high).
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arnings and Messages (continued) 

Y LEDs 

sic Indications: 
- The labelled facility is selected and active. 

lit - The labelled facility is not selected. 

.c and Error Keys Lit - Other MODE key facilities are reassigned to the secondary 

modes, printed alongside the key LEDS, as directed by the arrows. 

re key Lit - FREQUENCY RANGE keys are reassigned to select F1-F5 

memory stores. 

rnings with Function DC or AC Selected: 

TPUT RANGE 100V or 1000V LED flashing 

- A voltage in excess of 110V DE or 75V RMS AC has been selected (OUTPUT ON or OFF). 

tput on+ or Output on- LED flashing while in Low Voltage State with OUTPUT ON 

- An attempt to select output in excess of LL0V DC or 75V RMS AC has been prevented. 

- Repressing the Output on+ or Output on- key will switch the HIGH VOLTAGE ON.
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FREQUENCY/MODE Display Messages (continued) 

FAIL 1 - Excessive intemal temperature. 

FAIL 2 - Over-voltage 

FAIL 3 - Control data corrupted 

FAIL 4 - Precision divider fault 

FAIL 5 - Safety circuits tripped 

FAIL 6 . Calibration memory samcheck non-parity 

FAIL 7 - 400V power supply fault - this ‘trip’ may reset itself if no 

hardware fault exists and the Fail message is temporary. 

FAIL8 - 38V power supply fault 

FAIL 9 - 15V in-guard power supply fault 

FAIL 10 ~ Model 4600 Transconductance Amplifier communication fault 

SAFELY - Test Mode - Safety circuits tested by tripping: Press Reset key to continuet 

running - Test Mode - Indicates test in progress. 

PASS - Test Mode - FAIL 6 did not occur during test of calibration memory pari 

and FAIL 2 did not occur during test of over-voltage thresho 

Recalled Messages 

LAtESt  - Indicates latest calibration data is operative (selected by pressing Error then <» ke) 

SHAdO - Indicates shadow calibration data is operative (selected by pressing Error then <>» k 

ISS XX.XX_ - Firmware issue number (selected by pressing Error then -Lim). 

Addr XX - IEEE 488 Bus address as seton Address switch (selected by pressing Error then +Li 

Processor ‘Busy’ (Keyboard Unreceptive) 

The calibrator will not respond to commands while legend ‘B? is present on the MODE/FREQUEN 

and OUTPUT displays except to override during safety delay.
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Guard and Sense 

These are configured into Local or Remote byG 

or S codes respectively: 

GB - 
GL - 

so - 

SI - 

Local Guard 

Remote Guard 

Local Sense (forced when F2 or 

F3 has been commanded and 

when FO, R1, R2, R3 and R4 or 

Fl, R2, R3 and R4 have been 

commanded). Programs for 2- 

wire resistance in F4. 

Remote Sense (available only 

when FO or Fl have been se- 

lected together with RS, R6,R7 

and R8 or when F4 has been 

selected in allranges). Programs 

for 4-wire resistance in F4. 

These bus commands are subject to the con- 

straints of the calibrator firmware. The instru- 

ment will reject and ignore invalid commands, 

such as Remote Sense when in 100m V range. 

Calibration Enable and Calibra 

Commands 

(W and C codes) 

These are available for automatic calibratio 

the calibrator, under remote control via the 1] 

bus. Refer to the Maintenance Handbook. 

woe 
Wi 

co 

Cl 
C2 
C3 
C3 
C4 
C5 
C6 

CT 
C8 

Calibration disable 
Calibration enable 

(only if CALIBRATION 

ENABLE keyswitch se 

ENABLE). 

Calibration Trigger - 

equivalent to CAL Rel 

key tc 

As SET key Sect 

As STD key 8 

(DC) As £0 key 

(AC) "Precal" 

DC Coarse linearity calibra 
DC linearity calibration 

Copies calibration data in 

LAtESt cal store into the 

SHAGO cal store 

Selects the SHAdO cal stor 

Selects the LAIESt cal stor:
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gramming of Bus Transmissions 

jut String Formation 

800, 4805 and 4808 calibrators can be 

anded to output ‘internal’ information to 

stern via the IEEE-488 bus, by sending one 

specified ‘recall’ messages. 

yne recall command should be included in 

‘inated string. 

1as the information it contains, the string 

to be formatted correctly for acceptance 

» system. Many variations of format are 

ble; these can be programmed for the type 

tem in use. 

The length and construction of the string both 

depend upon the type of information to be trans- 

mitted, and thus upon the codes used to program 

the calibrator. The purpose of this explanation is 

to describe the effects of these codes on the 

output string format. 

Figure 5.4 illustrates the construction of a typi- 

cal string, such as the calibrator output value. 

Notice that numerical data is reduced toa stand- 

ard form, and scaled by means of an exponent in 

base 10, All device dependent messages use the 

ASCTI code. 

  

  

              
  

! 

1 1 5 1 1 2 Oor2 Oor2 

byte | byte Variable length byte | byte bytes bytes bytes 

| I 

SCH | Numeric in Polarity Legends | 

pace standard form sign {optional} 

Polarity Exponent Exponent Terminators 

sign delimiter value (optional) 

FIGURE 5.4 BREAKDOWN OF A TYPICAL OUTPUT STRING  
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ASCII ‘Space’ 
A format character to denote the beginning of an 

output string - not present for recall command 

X8. 

Polarity Sign 
Replaced by an ASCII space in AC Functions. 
For DC functions, the appropriate polarity sign is 

presented. 

Numeric Sub-string 
Length depends on the resolution of the informa- 
tion to be transmitted, and form depends on the 

notation programmed by ‘L’ code. 

Exponent Delimiter ‘E’ 
Signifies that the numeric has finished and the 

next three bytes form the exponent. 

Exponent Value 
The first of the three bytes is always ‘+’ or 
Because the value is never greater than 9, 
second byte is always 0, and the third is a sir 

decimal digit. 

Legends 
Inclusion is optional, but if they are programr 
in, two bytes are always present. The charac 
are appropriate to the programmed state of 

calibrator. 

Terminators 
Two terminating characters are available 
programmed by ‘K’ code, The EOI bus m 
agement line can optionally be programmed 

simultaneous transmission with the last byt 
the string.
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irmat Codes 

_ 2 following pages list and describe the pro- 
mming codes which determine the formation 
he outputstring. The codes on this page select 
cific types of ASCH strings for retrieval. 

call/Verify (V code} 

sending a V code the controller interrogates 
calibrator to obtain information about its 

sent status. Unless otherwise stated, the out- 

strings are formatted as programmed by K 

LL codes. The V codes are as follows: 

VO - 
vi: 

V20=- 

The present OUTPUT value 
‘The present FREQUENCY set- 

ting 

The present functional status. 

The response to V2 is a standard 

ASCII string: (space R*F*O* 
G*S*W*Q*D*L*K termina- 
tor). The functions are repre- 

sented by the same numerics as 
for programming. In addition, 
the OUTPUT RANGE is iden- 
tified by a lower case ‘r’ if the 
calibrator is programmed in 

autorange. 

V30~=«- Software status 
The software status is the part 
number and issue number of the 
internal program. This is for- 
matted as follows, in response to 

command code V3: 

(space 89**** - numeric terminator) 

Part No. 

V4-V8 - 

Issue No, 

(This status report is also avail- 

able manually by pressing the 

Error key followed by the -lim 

key. The firmware issuenumber 

is presented onthe MODE/FRE- 

QUENCY display). 

‘Stored’ Frequencies 

Codes V4 to V8 recall each of 

the five frequencies held in vola- 

tile memory locations FI to F5. 

These can only be set or selected 

manually. (Refer to Page 3-20). 

The range of legends transmitted by the calibra- 
tor is listed under ‘String Formatting Commands 

(K and L Codes)’.
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Safety and Memory Checks 

1 Initial Conditions 

Ensure that the Output off LED is lit and 

the Error and Spec LEDs are unlit. Check 
that the Test LED is unlit. 

Press Test Key: 

Test LED lights as the checks begin. 

Safety Trip Check 
The calibrator tests the safety trip circuits. 
The SAFEtY message appears on the MODE/ 
FREQUENCY display and the buzzer will 

sound continuously when the trips have 
operated, and the Reset LED flashes. 

Reset Check 
The program ensures that user tests the Reset 
action. 

Press Reset Key: 

The SAFELY message is replaced by the 
running message and the buzzer stops 

sounding. Relay operation can be heard 

during the automatic checks which follow. 

Calibration Memory Check 

This is a sum-check of the calibrator’s non- 
volatile RAM. Ifthe check fails, the Message 
FAIL 6 appears, otherwise no message. 

6. Over-Voltage Checks 
The calibrator automatically tests the. ove 

voltage detector threshold levels in Le 

Voltage state. 

Ifthe check fails, the message Fail 2 appeat 
otherwise a PASS message indicates bo 
tesis completed successfully. 

7. The Test LED goes OFF. 
The following table summarizes the MOT 
display messages: 

Message Reason 

SAFELY running First stage of ‘tes 

operative. 

PASS No failure discoverer 
FAIL 6 only Parity error 

Calibration Memo 
Check. 

FAIL 2 only High voltage found 

be present in Lo 
Voltage state. 

Any combination of these two FA] 
messages can appear in sequence, replaci 

the running message. 

8. To terminate the TEST mode before the LE 
and key checks, press any key other than T« 
— the calibrator returns to prior condition
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D and Key Checks 

7 Checks 

S Keys 

Each ~« key should light the upper half of 

the digit immediately above it. 

Test 

  

Note that the OUTPUT display overrange 
digit ~ key lights the upper half of the 
overrange digit. 

  

Each~ key should light the lower halfof the 

digit immediately above it. 

Note that the OUTPUT display overrange 
digit ~ key lights the lower half of the 

overrange digit and the legends. 

Test 
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(b) 

(c) 

Full Range and Zero Keys 

The Full Range key should light 

the three upper half-zeroes at the 

left of the OUTPUT display. 

  

  

                        

The Zero key should light the three 
lower half-zeroes at the left of the 

OUTPUT display. 

  

    

                      
  

  

FREQUENCY RANGE, MODE, OUTPUT 
RANGE, FUNCTION and OUTPUT keys 
should cause their LEDs to light, except: 

G) the Reset key, which is inoperative. 

Gi) the Test key, which aborts the test. 

(d) To Terminate the Test Sequence: 

(iii) the Display key. 

Press the Test key again. 
In these tests the key-press operates a latch ~ calibrator reverts to initial conditior 

so that the display or LED remains lit until - Test LED goes OFF. 
another key is pressed. Only one key-press 
ata time is recognized. (e} Operate the calibrator normally.
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splay Key 

  

sssing the Display key while the calibrator 
iputis OFF causes all the display segments (7- 
ment digits, decimal points, commas and 

ends) to illuminate on the left-hand MODE/ 

EQUENCY display and the right-hand 

ITPUT display. The Display key LED also 

iminates, This allows a visual check to be 

de of display operation. 

fp pves. aL 
7. Tem eI 

Ce Ly 

The key is inoperative if the calibrator output is 
ON (Output on+ or Output on- LED lit). 

In addition, leaving the displays in the fully 

illuminated DISPLAY TEST condition fora few 
minutes each week will maintain them in optimum 

condition.
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SECTION5 SYSTEMS APPLICATION via 
the IEEE-488 INTERFACE 

Introduction 

This section gives the information necessary to 
put the 4800, 4805 or 4808 calibrator into 

operation on the IEEE 488 bus. As some 
operators will be first time users of the bus, the 

text provides introductory level informati 
For more detailed information, refer to 
standard specification, which appears in 
publication ANSI/IEEE Std. 488-1978, 

  

Section Contents 

The section is divided soas to group certain types 

of information together. These divisions are: 

Interface Capability - the permitted IEEE-488 

options which have been implemented in the 

4800, 4805 and 4808 calibrators. 

Typical System - a brief view of atypical system 

using the 4800, 4805 or 4808 calibrator to check 

a DMM'‘s calibration. 

Using the 4800, 4805 and 4808 Calibrators in 

a System - implications of bus operation. 

Programming Instructions - how the 
calibrator facilities have been transposed into 

remote commands. 

Programming of Operational Function 
more detail about the codes which control 
calibrator operation. 

Programming of Bus Transmissions - hoy 
program the 4800, 4805 and 4808 calibrator 
obtain specific types of readout. 

Service Request - why the calibrator needs 
controller’s attention and how it gets it. 

Activation of Commands - what the calibr. 
does with the commands it receives. 

Operational Sequence Guidelines - gen 
help with programming sequences.
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erface Capability 

E-488 Standard 

4800, 4805 and 4808 calibrators conform to 

Standard specification [EEE 488-1978 - 

IE Standard Digital Interface for 

rammable Instrumentation’. 

salibrators can be connected to the IEEE 488 

rface Bus and set into programmed 

munication with other bus-connected 

ces under the direction of a system 

roller. 

gramming Options 

instrument can be programmed via the 

1488 Interface, to: 

Change its operational state (Range, 

Fonction, Frequency, Mode, Output, etc.) 

Transmit its own status data to other 

devices on the bus. 

Request service from the system controller. 

Capability Codes 

To conform to the standard specification, it is not 
essential for a compatibie device to encompass 
the full range of bus capabilities. 

The IEEE 488 document describes and codes 
each of the standard bus features, so that 
manufacturers can provide brief coded 
descriptions of their own interfaces’ overall 
capability. A code string is often printed on the 

product itself. 

The codes which apply to the 4800, 4805 and 
4808 calibrators are given in Table 5.1, together 
with short descriptions. They also appear on the 

rear of the instrument next to the interface 

conmector. 

Appendix C of the IEEE 488 document contains 

a fuller description of each code.
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Using the 4800, 4805 and 4808 Calibrators in a System 

Addressing the 4800, 4805 and 
4808 Calibrators 

Bus Address 

The instrument address is set manually using a 
six-way miniature switch near the interface 
connector on the rear panel. Five of the switches 
are used to set any address in the range 0 to 30, 
using a binary code. 

The sixth switch is provided for possible future 
variants. In the 4800, 4805 and 4808 calibrators, 

the position of the ADD switch is immaterial, as 

the normal bus addresses can be selected al either 
setting. 

Addresses 0-30 

With an address selected in the range 0 to 30 the 

instrument may be controlled manually, or 
remotely as part of a system on the Bus. The 
address selected must be the sameas that used in 
the controller program to activate the calibrator. 
N.B. ‘The selected address can be temporarily 
displayed on the front panel when in manual 

control, by pressing the Error key followed by 
the Rem guard key, 

‘9 tae 1 

  
  

        
  

  

  
AS A4 A3 A2 Al   

AS A4 AZ AZ AL Deci 

Co 

0 9 0 0 0 0 
0 0 0 0 I 0: 
0 0 0 1 0 0 
0 0 0 1 1 0: 
0 0 1 0 0 0 
0 0 1 0 1 0: 
0 0 i i 0 01 

0 0 i i 1 0 
0 1 0 0 0 6: 

0 1 0 0 1 0 
0 1 0 1 0 UV 
0 1 0 1 i i 
0 1 1: 9 0 L 
0 i 1 0 1 1 
0 i 1 i 0 L 
0 1 1 1 1 1 

1 0 0 0 0 1 
1 0 0 0 1 1 
1 0 0 1 0 1 
1 0 0 1 1 1 
i 0 1 0 0 2 
1 0 1 0 1 2 
1 0 1 I 0 2 
i 0 1 1 1 2 
1 1 0 0 0 2 
i 1 0 0 1 2 
1 1 0 1 0 2 
1 1 Gg i 1 2 
1 1 1 0 0 2 

1 1 i 0 1 2 
1 1 1 i 0 3 

TABLE 5.3 ADDRESS SELECT]
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ote Operation 

1 the 4800, 4805 and 4808 calibrators are 

ting under the direction of the controller, 

egend rem appears on the MODE/ 

QUENCY display, and all front panel 

als are disabled except Power. 

ntering the remote state, any earlier 

ual) selection of Error mode is cancelled. 

ig remote operation, the calibrator's Error 

is disabled, as itcan easily be programmed 

jecontroller. Spec mode is also cancelled, 

3pec’ information can be obtained by bus 

yand. Thereis no Spec mode display on the 

panel during remote operation. 

calibrator's power-up sequence is 

rmed as for manual operation. After 

r-up, and on recovery from a power failure, 

librator generates an SRQ and prepares an 

} Status Byte’ for wansmission to the 

sller as a response to its subsequent serial 

ation Enable 

libration Enable’ command via the bus is 

‘ed to set the instrument into its Remote 

vation mode (the CALIBRATION 

BLE keyswitch on the rear panel must 

ly be set to ENABLE). Selection of any 

ss in the range 0-30 inhibits manual 

ation from the front panel. In remote, 

ation may be initiated with any address in 

nge 0 - 30 selected. 

Address 31 (Illegal bus address) 

This address configures manual operation only, 
inhibiting remote facilities. Address 31 must be 

selected (with CAL key set to ENABLE), for 

manual calibration to be carried out. 

Temporary Transfer to Local Operation 
(GTL) 

The calibrator can be programmed to switch into 
‘Local operation (Command GTL), permitting 

a user to take manual control from the front 
panel. The system controller regains ‘Remote’ 

control by sending the following overriding 

commands: 

LAD with REN True 

The controller addresses the calibrator as a 

listener with the Remote Enable management 

line true (Low). This returns the calibrator from 

local to remote control. Any commands which 

had been sent during the period under local 

control will then be executed. 

“spc 
Specific ‘Device Clear’ commands are sentover 
the bus, returning the calibrator to a 

predetermined state (described later in this 
section).
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Section 5 - Systems Application via the /EEE-488 interface 

Typical Sysiem 

A typical system is shown in Fig. 5.2. The 

system is directed by acontrolling device able to: 

(a) ‘Control’ (Issue commands) 

(b) ‘Listen’ (Receive data) 

(c) ‘Talk’ (Transrnit data) 

Example of a System in 

‘Operation 

Inthe system example (Fig. 5.2) the programme 

task could be to check the DMM calibration 

against a4800, 4805 or4808 calibrator, and print 

out the results. The following is a typical 

sequence of events: 

@ 

5-4 

The controller needs to instruct the 

calibrator to set its output to a calibration 

point for the DMM. These commands must 

not be received by the DMM or the printer 

and go the controller sends the general bus 

message ‘Unlisten’. When sending 

general messages, the controller makes all 

bus devices interpret any DIO-line data as 

configuration or data-flow commands, by 

holding the ATN line true. 

The controller then sends the calibrator 

listen address to force it to receive, 

followed by the calibrator configuration 

commands (including the Output Disable 

message, to prevent the DMM receiving an 

inappropriate analog input). The 

instructions are passed along the DIO (data 

input-output) lines as coded messages 

@) 

@) 

6) 

(bytes). The data coding is ASCIT 

(American Standard Code for information 

Interchange). 

Although the calibrator accepts the 
instructions as they are passed, their 

implementation takes a short time. The 

controller would perform other tasks 

during this period. In the example, it would 
pass configuring commands to the DMM, 

after the Unlisten and DMM listen address 
have been sent. 

The DMM also needs time to settle into 

stable operation, so the controller performs 

other tasks while waiting, such as 

configuring the printer. 

The controller next generates Unlisten, re- 

addresses the calibrator as listener, and 

reconfigures its Analog Output On by an 

Output Enable message. If the calibrator 

has executed its previous instructions, it 

seis OUTPUT ON immediately, otherwise 

the OUTPUT is set ON as soon as they have 

been executed. In either case, the calibrator 

sends a message back to the controller via 

the SRQ (Service Request) management 

line, if programmed to do so. 

As the SRQ facility is available to all bus 

devices (Wired-OR function), the contr- 

oller needs to discover which one sent the 
‘SRQ’. Ittherefore asks all devices one-by- 
one by conducting a ‘serial poll’, and finds 

out thatthe calibrator is the SRQ source and 

that its OUTPUT is ON.
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A
T
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transfer. 
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Section 5 - Systems Application via the IEEE-488 Interface 

Typical System (continued) 

(10) Usually the controller is also listening to 

this data transfer to determine when it is 

complete. As an aid to the controller and 

printer, the DMM can send another mes- 

sage with the last byte to be transferred 

(EO! ‘end or identify’ using another bus 

management line). 

(11) The sequence is complete, and the 

controller can start again at another 

calibration point. 

The controller holds the REN line true when 

taking remote control. It can send an addressed 

command GTL, or some controllers can set 

REN false, to permit temporary manual control 

ofadevice. The IFC line is used atthe discretion 

of the controller, to clear any activity off the bus. 

5-6 

Sequences such as this are often assembled into 

programs to check DMMs at many calibration 

points; changing functions, ranges and output 

levels as designed by the user. The program 

would also include ‘display’ messages to 

complete the printout ina recognizable form for 

the user’s convenience. Programs must also 

cater for FAIL and ERROR SRQs. 

Note that many of the individual steps detailed 

above will be tansparent to the programmer. 

The level of transparency will be dependent on 

the controller. Refer to the relevant 

documentation for farther information. 

With a Datron Autocal DMM, other sequences 

can cause the DMM calibration errors to be 

reduced until they are within specification, using 

its ‘calibrate’ mode.
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2gramming of Operational Functions 

tput ON/OFF 

analog OUTPUT is switched off by com- 
d0@ (outputdisable), and switched onto the 
‘ted value by 01 (output enable), The am- 
de and frequency of the output are derived 
ithe ‘IM’ code and ‘H? code data used to set 
JUTPUT and MODE/FREQUENCY dis- 
registers respectively. 

‘ety Delay 

High Voltage Safety delay (3 seconds) is 
jally active (D@). It can be overridden by 
‘ommand D1, but the use of this command 
up potentially dangerous situations. DO 
nforced by any FUNCTION or RANGE 
ige (including Autorange changes), 

WARNING 

NOT USE Di UNLESS IT IS 
‘ENTIAL FOR HIGH SPEED 
SRATION. TAKE SAFETY PRECAU- 
NS TO PROTECT PERSONNEL IN 
£ VICINITY. 

Function 

F@ (DC voltage), FL (AC voltage), F2 (DC 
Current), F3 (AC Current) and F4 (Resistance) 
configure the instrument to the required func- 
tion. 

Output Range 

RI through to R9 configure the calibrator to 
specific rangesas shown earlier in Table 5.4. R@ 
puts the instrament in auto-range function, al- 
lowing the output value to be specified as a 
humber without setting the actual range. Rang- 
ing down occurs at 20% of range, i.e. Full Scale 
value of next lower range. Ranging up occurs at 
Full Scale. In autorange, commands A@, Al and 
A2 are invalid. 

Output Display Value (Main 
Register) 

In remote programming, the incremental © 
method of setting the output value is not used. 
Instead, Code Mt*** is used to set the output 
value explicitly, either in numeric, scientific or 
engineering notation (see examples below). If 
the resolution is too high, the value is truncated 
to the correct resolution and the controller is 
informed by SRQ and RQS Stans Byte (see 
RQS Status Byte formats later in this section).



TABLE 5.4 IEEE 488 COMMAND CODES (continued) 

Section 1 - Systems Application via the IEEE-488 Inter 

  
CONTROL 
  

Value Notation 

Main Register 

Value 

Output 

Specification 
Tolerance 

Service Request 

Output Range 

Sense 

  

CODE DESCRIPTION 

LO Scientific with legends 

Li Scientific with no legends 

L2 Engineering with legends 

L3 Engineering without legends 

Mé"** Numeric value of 

‘Output display 

OO Output OFF 
Oi Output ON 

Po 24 hours 
Pi gOdays 
P2 year 

Qo SRO onall specified states 

Qi SRQ on Overload/Fail only 

Q2 No SRQs 

Ro Autorange 
Ri 1006p — 
R2 im 10 
R3 10m 1000 

R4 100m 1kQ 
RS 4 7OkQ 
Re 10 100k 
R7 100 1MQ 
RB 1000 10M2 

RQ — 100MQ 

SO Local Sense 
Si Remote sense     

  

CODE DESCRIPTION CONTROL 

Spot TO 
Frequencies Ti 
(4808 only} T2 

73 
T4 
TS 

Specification Uo 

Tolerance Ut 
{Absolute U2 

Limits of 

Uncertainty) U3 
U4 
U5 

Recalt/Verify Vo 
vi 
V2 
V3 

V4 
V5 
V6 
V7 
VB 

Calibration wo 
Wi 

Diagnostic XO 
(The cal-store Xt 

values relate X2 

tothe function X3 
setat the time.) x4 

x5 

x6 
x7 
x8 
xe 

  

  

Cancel Spot Frequency 

SFi 

SF2 

SF3 

SF4 

SFS 

24 hours 
90 days Output | 

{year limit to 

24 hours 

90 days Output! 

{year limit to. 

‘OUTPUT Value 
"Frequency Setting’ 
Calibrator Status 
Software Status 
(Part No/issue} 

Ft 
F2 Recall ‘Stored’ 
Fa frequency 

F4 value 

FS 

Calibration Mode Disal 

Calibration Mode Enak 

Zero Cal Store 
Gain Cal Store 
STD Cal Gain Factor 

Zero offset 

Gain Offset | Factor 

Linearity correc! 

{not AC} 
Reterence Divider Set 

Not Used 
User Message Recall 

Recall Cal Store Selec 
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Programming Instructions 

Programming Strings 

From the example given earlier in this section it 

is evident that the calibrator requires an address 
code followed by a series of device-dependent 
messages or commands to alter its configuration. 

Aseries of these commands can be sent together 
as a ‘program string’, each programming 

instruction being position-dependent. 

Each string will contain at least one 
programming instruction (detailed later in this 
section), but the calibrator must receive the 

string ‘terminator’ before it can activate any 
instructions, The required terminator for the 

4800, 4805 and 4808 calibrators is either the 
ASCII character ‘=’ or EOI asserted coincident 
with the line feed character (decimal 1@). 

R4F301= 

aT 
programming string 
instructions —_ terminator 

To assist in eliminating incorrect programming 
instructions, the 4800, 4805 and 4808 calibrators 

check for errors in the string, and generate a 

service request (SRQ) ifa syntax error occut 

ifn option is called for but not fitted. To en: 
that the programming string does not set 1 

prohibited state, it also checks the whole st 
for validity. Lf it finds any errors in this phase 
whole command string is ignored. 

For Example: With the calibrator set to 10 

Range, a string is received which contain: 
unacceptable command to switch Se 

connection (‘S’ command), The user need 

set up a completely new, valid string: so 

whole string is discarded. 

Device-dependent commands 

To give maximum scope for sys 

programming, the bus operation of the 4! 
4805 and 4808 calibrators differs in detail f 
manual operation, which is organised for eas 

front panel use. Some functions of the 4! 
4805 and 4808 calibrators’ firmware are del 
for bus operation, as they are easily programi 
into the system controller; and extra fanct 

have been made available to take advantag 
the controller’s added computing power.
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gramming Instructions (continued) 

following Alphabetic codes are used to The following Alphabetic codes are used to 
lish the required functioning of the 4800, select and configure the messages to be passed 
or 4808 calibrator as a calibration source: by the 4800, 4805 and 4808 calibrators over the 

TEEE Bus: 

ll Range/Zero: A 

fety Delay Override: D User memory: I 

itput ON/OFF: oO Output string terminators: K 

netion DCV, ACV, DCL, ACI,Q:  F Notation of output values: L 
itput Range in all Functions: R Specification tolerances 
Hput Value: M (relative: per unit): P 

2quency: H Specification tolerances 

ot Frequencies: T (absolute limits): U 
nse: 8 Recall/Verify (relative): v 

rard: G Service request origination: Q 

alibrate’ trigger: c Diagnostic information: x 
iibration Mode Enable: Ww 

Table 5.4 lists the range of device-dependent 

command codes available. 

Figure 5.3 summarises the way that front panel 

functions are transferred to system operation.
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High Voltage Outputs 

The change from Low to High voltage state is 

controlled by the same interlocks which govern 

the manual changeover (Refer to Section 4). To 

effect the changeover, the command string: 

°M (followed by voltage) 01 =’ 

should be used if OUTPUT is already ON anda 

range change is not involved. Ifa range change 
is programmed to set the output into high voltage 
state (for instance in R@), the ‘01’ should be sent 

as a separate string. 

Ifthe M code alone is attempted (M***...=) with 

OUTPUT already enabled (01), the new value is 

set in the Main Register (OUTPUT display); but 
the output voltage will not ramp to high voltage 

state until the enabling string '01 =’ is received. 

Examples of valid M codes: 

Hf the attempt had been made with OUTPU 
disabled (0@), the 01 would be required in a 

case. 

It should also be remembered that the outt 

circuitry needs time to settle to its final vah 

especially if arange~change is incurred. Dela 
should be included in the controller program 
allow for this. 

During these processes, the front panel warnin 

of flashing LEDs and pulsing tones operate as{ 

manual operation. 

NEVERTHELESS, ACCESS TO Th 
FRONT PANEL: SHOULD BE R 
STRICTED BECAUSE THE HIGH SPEE 
OF PROGRAMMING IN THE IEF 
INTERFACE ADDS TO THE SAFE 
HAZARD. 

  

  

Required 

Output Value Function Range M Code Output Display 

-153V FO R7 M-153 ~ 153.000,0V 
+1.6212574V FO RS M+ 1.6212574 +1.621,2574V 
1.621257V RMS Fi RS M1621257E-6 1.621,257V ~ 
1.621257V RMS Fl RO M1621.257E-03 1.621,257V ~ 

(Autorange to R5 =1V) 

0.002563 RMS F3 RG M.002563 2,56300MA ~ 
(Autorange to R3 =10mA) 

  

5~
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tput Resolution 

output resolution conforms to the following number of digits: 

‘the 4800 and 4808 calibrators 

  

7 or I Range 100p. im 10m = 100m 1 10 100-1000 

Jhms Range 18 100 ik 10k =: 100k im 10m = 100m 

tange/Code Ri R2 R3 R4 RS R6 R7 R8 

tunctions: 

XC Voltage FO 45 5.5 65 1S 75 75 1S 15 

iC Voltage Fi - 45 5.5 6.5 65 65 65 6.5 

oC Current F2 65 6.5 6.5 6.5 65 - - - 

\C Current F3 6.5 6.5 6.5 6.5 6.5 “ . - 

sesistance F4 

and and 45 5.5 65 75 75 15 15 1S 

socal Sense SO 

tesistance F4 
and and 75 VS 75 15 15 TS 1S 75 

temote Sense S1 
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For the 4805 Calibrator 

V or I Range 100u Im 10m = 100m 1 10 100 = 1000 

Ohms Range 10 100 1k 10k = 100k sm 10m 100m 

Range/Code RI R2 R3 R4 R5 R6 RT R8 

Functions: 

DC Voltage FO 3.5 4S 55 6.5 6.5 6.5 6.5 6.5 
AC Voltage FL - 3.5 45 5.5 5.5 5.5 5.5 5.5 
DC Current F2 3.5 5.5 5.5 5.5 5.5 . - - 
AC Current F3 5.5 5.5 5.5 5.5 5.5 - - - 

Resistance F4 

and and 3.5 45 5.5 6.5 6.5 6.5 6.5 6.5 
Local Sense SO 

Resistance F4 

and and 6.5 6.5 65 6.5 65 6.5 6.5 6.5 
Remote Sense $1   
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quency Display Value 

uxiliary Register) 

smote programming, the incremental = 

iod of setting the frequency is not used. 

‘ad, each auxiliary register value is input 

icitly by Code H*** in numeric, scientific 

igineering notation. 

manual frequency ‘Store’ memories cannot 

st via the bus, although their contents can be 

using 'V' codes. 

quency Resolution 

uency is resolved to three significant digits 

to 100ppm accuracy). On the display this 

pies four digit spaces, to accommodate the 

mal point, If the significance is greater than 

> digits, the value is truncated and the con- 

aris informed by SRQ Status Byte (see SRQ 

3s Byte formats later in this section). 

quency and Voltage 

nstraints 

OOV and 1000V output ranges, the calibra- 

Jill refuse any command for an output which 

eds the limits defined on pages 3-17 103-19. 

controller is informed by ‘Error 7’ SRQ 

as Byie (see SRQ Status Byte formais later in 

seclion). 

Spot Frequency Selection (4808 

only) 

Codes T1-TS select the spot frequencies stored 
in SF1-SF5 non-volatile memories. Sixty 
unique memory locations exist. Thirty five are 
allocated to the seven AC Voltage output ranges 
and twenty five to the five AC Current ranges: 

five for each range. The value of the frequency 
called up by any T command is therefore de- 

pendent on the preselected F and R codes. 
With Spot active, sending a new R code selects 

the corresponding spot frequency in the new 

range. A new F code, sent to change function, 

cancels the T command: the calibrator fre- 

quency reverts to 1kHz. 

The controller is able to command an 
uncalibrated spot. The ‘uncalibrated’ message is 
displayed as in manual operation, the calibrator 
frequency remaining as previously set. But in 
addition, the calibrator generates an SRQ to 

notify the controller, Code T@ cancels any 

earlier spot frequency selection: the calibrator 

frequency reverts to 1kHz. 

N.B. The Spot Frequency facility is included to 
provide separate, ultra-accurately calibrated 
points in the calibrator output spectrum. There- 
fore, frequencies set into the ‘spot frequency’ 
memories can only be changed during the cali- 

bration routine (See Section 8).
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code (Aide Memoire) 

This allows the user to identify a specific calibra- 

tor with a designator up to 16 characters in 
length, stored in non-volatile memory. The 
calibrator must first be placed in the CAL mode 
by turning the CAL key to ENABLE and 
sending the WI command. Sending the I com- 
mand will store the subsequent 16 character 

string in memory. This string can be recalled 
using the X8 command. 
N.B. The I command and the W1 command 

must not be sent in the same string. 

Specification Tolerance - Per Unit 
(P codes) 

The P commands give access to Spec mode over 

the bus, also setting the calibration interval: 

P@ - 24 hour; P1-90 day; P2- 1 year 

On being commanded by a P code, the calibrator 
calculates the Output Uncertainty of its current 
state (as a ‘per unit’ fraction of the output value) 
and generates an output string formatted by K 
and L codes. Legends are transmitted as pu (per 

unit). 

Specification Tolerance - Absolute 

Limits 

Inthis case, the U commands cause the calibrator 
to calculate the high or low absolute limit of 
uncertainty of its output value against the nomi- 

nated calibration interval. 

U® - Low limit 24 hour 
Ul - ~— Low limit 90 day 

U2 - ~~ Low limit | year 

U3 - ~—s High limit 24 hour 
U4 - — High limit 90 day 
US - — High limit 1 year 

On being commanded, the calculated value 
output by the calibrator in an output string fo 

matted by K and L codes, 

Diagnostic Information 

The X commands recail the contents of certa: 
non-volatile calibration memory locations. Tt 
values recalled are calibration constants stored 
the most recent Autocalibration. They are use 

in the computations which establish the calibr: 
tor output level, as corrections for long-term dri 
in the analog circuitry. 

X® - Zero Cal. Store 
X1 - ~~ Gain Cal. Store in DC, LF gain 

HF calibration in AC 
X2.- = ‘STD’ calibration gain factor 
X3.- ~— Zero offset Factory 
X4 ~~ Gain error) set cor- 

X5  - ~~ Linearity (not AC) | rections 

X6 ~- Reference Divider setting 
X7  - = Notused 
X8 - Recall message which was 

memorised earlier by the oper 

ator using Code I. 

X9 «~~ Recall Cal Store Selection. 

Sat
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tivating the Recall Transmission 

> calibrator assembles the appropriate output 
ng in its output registers in response tothe V, 
U or X command. The string can subse- 
snitly be released onto the bus by addressing 

calibrator as a talker. 

ing Formatting Commands (iC and L 

des) 

: output string can be formatted and termi- 

2d to adapt to user’s requirements. Scientific 
Engineering notation can be programmed, 
h or without descriptive legends. Two ex- 

ples are given below. 

Jes LO to L3 configure the output string no- 

on: 

L@ - Scientific notation with legends 
LI - Scientific notation, no legends 
L2 - Engineering notation with legends 
L3 - Engineering notation, no legends 

o sorts of terminator are available: 

One or two bytes can be added to the end of 
the string. These contain either Carriage 
Return (Cr) or Line Feed (Lf); or both in the 

order: Cr followed by Lf. 

The EOI bus management line can be pro- 

grammed to set true simultaneously with the 
last byte of the string. EOI can be used even 
if both Cr and Lf are suppressed. 

4 

The 4800, 4805 and 4808 calibrators can also be 
programmed to transmit strings without termi- 

nators. To accommodate these variations, the 
system programmer uses the K codes: 

K@ -  Nosuppression 
(Cr, Lf and EOI all present as 
terminators) 

Ki - ~~ Suppress EOL 
(Terminator Cr followed by Lf) 

K2  - Suppress Lf 
(Terminator Cr with EOD 

K3  - Suppress Lf and EOL 
(Terminator Cr) 

K4  - — Suppress Cr 

(Terminator Lf with EOD 

KS  - Suppress Cr and EOI 
(Terminator LH 

K6  - Suppress Cr and Lf 

(Terminator EOJ with last 

character) 
K7 = - ~— Suppress Cr, Lf and EO! 

(Ne terminators)
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Service Requests 

The 4800, 4805 and 4808 calibrators can asyn- 
chronously request service from the controller 

by putting the SRQ line true (low). 

SRQ isalways generated by the action of switch- 
ing the calibrator power ON, as the power-up 
default mode is QO. 

A user can program the calibrator to generate 
SRQs (or not) using command code Q: 

Qo - SRQ on any of the states in 

Table 5.5 

Qi - SRQonoverload andany FAIL 

state in Table 5.5 (but not in Er- 

ror states). 

Q2 - NoSRQs generated 

Serial Poll and RQS Status Byte 

If programmed for SRQ response, the bus con- 
troller will pause in its operation to attend to the 
service request. It first conducts a serial or 
parallel poll to determine which device initiated 
the SRQ. Thecalibrator does notreact to paraliel 
poll, but only to serial poll, during which each 
device ig addressed in turn. The instrument 
responds to its serial poll address by releasing a 
prepared ‘RQS Status Byte’ onto the bus, The 
RQS Request Bit (bit B7 of its status byte) is 
asserted only if the calibrator has generated the 
SRQ. This validates the remainder of the byte, 

which describes the causal condition by the state 

codes listed in Table 5.5. 

5-26 

RQS Status Byte Composition 

bit ba: Indicates a syntax or option 

error when true. 

bit b7: The RQS request bit, when 

true, confirms that the calibra- 

tor was the SRQ originator. 

The RQS status byte is not 

valid unless bit b7 is tue. 
bit b6 true: Each combination of bits b5- 

bl represents a single state as 
listed in Table 5.5, 

bit b6 false: Bits b5-b1 each represent 

separate functional states 

within the calibrator and the 

RQS byte represents several 

states as listed in Table 5.5. 

Example with bit 'b6' false: 

ROS status byte 01000001 represents: 

0 - Nooption or Syntax error 
1 - This instrument originated the SRQ 

6 - The following bits each represent 
separate states 

- This bit is not used in the calibrator 
~ No High Voltage warning 

Auxiliary register not at limit 
~ Main register not at limit 
-. Output is ON 

2 

‘ 

The ROQS Status Byte should not be confused 

with other status messages (e.g. ‘calibrator’ or 
‘software’ status, described earlier under ‘Re- 
call/Verify’) which are called up by the system 
controller’s program.
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‘This 
table 

lists 
the 

possible 
R
Q
S
 

Status 
Bytes 

which 
the 

4800, 
4805 

and 
4808 

calibrators 
can 

generate. 
Note 

that 
the 

information 
in 

the 
byte 

is 
valid 

only 
if bit 

7 
(request 

bit) 
is 

true. 
 
 

  

Notes: 

DIO 
Line 

Transmissions 
Bits 

- 
bs 
B
7
6
 
A
B
 

(1) 
Power-up 

condition: 
Providing 

Q@ 
or QI 

has 
been 

selected; 
when 

the 
i 

1 
X 

Xx 
xK 

x 
xX 

x 
Syntax 

error 
DO 

FO 
GO 

KB 
LO 

Ms 
OW 

OD 
calibrator 

has a message 
to transmit 

over 
the DIO 

x 
1 

x 
x 

x 
x 

x 
x 

ROS 
Request-for-service 

bit 
ROLY) 

SOTO 
WO 

lines, 
it sets 

the 
SRQ 

line 
true 

and 
prepares 

the 
Device 

clear condition 
as power- 

‘Recall’ 
ROS 

Staus 
Byte 

(x1100000) 
ready 

for 
Combination 

Status 
Messages 

up 
but 

K 
= 

and L 
= continue 

un- 
the 

subsequent 
serial 

poll, 
On 

receiving 
the 

x 
1 

° 
x 

x 
x 

x 
1 

OutpucON 
4 

changed 
status byte, the controiler can address any device 

x 
3 

O
X
 

XX 
X
b
 

XK 
Main Register 

limit reache 
. 

. 
required 

to 
receive 

the 
data 

as a listener, 
and 

x 
' 

i" 
x 

x 
x 

x 
x 

p
a
r
e
d
 
Reaiee 

limit 
reached 

& 
Program 

sine 
vein 

ea 
address 

the 
calibrator 

as 
a 

walker. 
Then 

the 
igh 

Voltage 
Warning 

= 
activales 

preceding 
string. 

message 
is sent 

via 
DIO 

lines 
to 

the 
p
r
o
g
r
a
m
m
e
d
 

Individual 
Status 

Messages 
Key: 

listener(s). 
i 

0 
Recall 

message 
available 

6 
Exror 

{ 
Specification 

not 
displayable 

1 
os 

T
r
e
 

Fail 
M
e
s
s
a
g
e
s
 

Emror 
2 
C
A
L
 
mode: 

Output 
not 

ON. 
0 

= 
False 

Exror 
3 
C
A
L
 
mode: 

Incorrect 
Range/Function 

X 
= 

True 
or 

False 
(1 

or 
0) 

The 
calibrator 

needs 
to 

react 
quickly 

to 
inter- 

nally-generaied 
FAIL 

messages 
and 

is 
pro- 

grammed 
to take rapid 

protective 
action. 

A 
fault 

condition 
may 

generate 
a 

train 
of 

such 
internal 

messages, 
which 

occur 
too 

quickly 
for 

some 
controllers 

to detect. 

Such 
a 

train 
may 

be 
terminated 

by 
a 
FAYL 

5 
message, 

which 
is 

detected 
by 

the 
controller. 

Thus 
the receiptof FAIL 

5 by acontroller 
should 

be 
taken 

as 
a 

final 
defauit 

condition, 
and 

not 
as 

indicating 
the 

origin 
of 

the 
fault. 

The 
F
A
I
L
 

5 

message 
can 

be 
cleared, 

if 
the 

calibrator 
has 

recovered, 
by 

pressing 
the 

Reset 
key 

on 
the 

in- 

strument 
front 

panel, 
As 

FAIL 
3 

is 
related 

to 
safety, 

it cannot 
be 

reset 
by 

remote 
control. 

Pe PEP PS OR Od Bd Od Bd Od Od Od dk Ed OO OOK OK 
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Error 
4 
C
A
L
 
mode: 

Insufficient 
store 

span 

Error 
5 

Error 
or 

Offset 
mode: 

Gverscale 
output 

requested 
Exror 

6 
C
A
L
 
mode: 

Resistance 
selected 

exceeds 
cal. 

limits 

Error 
7 
AC 

Functions; 
Output 

has 
been 

limited 
by 

intemal 
frequency 

constraints 

Error 
8 
General 

selection 
error 

Error 
9 

Option 
not 

fitted 

Fail 
Q 

Fault 
condition 

rectified 

Fail 
1 

Over-temperature 
Fail2 

 Over-voltage 

Fail 
3 

Control 
data 

corrupted 

Fail4 
Precision 

divider 
fault 

FailS 
Safety alarm 

Fail 6 
Cal, store sum 

check non-parity 
Fail 

7 
400V 

power 
supply 

fault 
(automatically 

resets 
if temporary) 

Fail 
8 

38V 
power 

supply 
fault 

Fuil9 
15V 

In-guard 
power 

supply 
fault 

Fail 
10 

Model 
4600 

communication 
fault 

Reset. 
Instrument 

reset 
to 

power-up 
state 

Error EF 
External 

frequency 
not present 

Spot 
Frequency 

not 
calibrated 

Overload 
- Current 

or 
Voltage 

limit 

Power-on 

  
 



ssosn 
aut 

Aq 
N
O
 

p
o
w
u
e
d
o
i
d
-
a
r
 

oq 
Ways 

Isnus 
TI 

pue 
‘1pRSo 

B 
Se 

J
A
O
 
L
A
G
L
A
O
 

195 
114 

eremunny 
wressord 

urew 

ain 
(=cq 

“8'9) 
p
u
e
u
u
o
s
 

o[Buis 
Be 

se 
posurys 

si 
uonouny 

ayy 
ji 

‘afduexe 
Jo, 

“‘posodwit 
oq 

TINS 
T]144 J01BIGITED 

otf] JO 
SJUTENISUOD 

dIseq 
9y1 ING 

‘spueuluod 
wadA\log 

sioTeUTULIa) 
SuTasut 

Aq 

gouonbes 
oy 

oduvyo 
0119979 

Aew 
rowUTEIsONd 

y 

WONEULIOFUL 
SNSOUBRICL 

A
y
u
o
 

A /qe00y 
sway 

uorteaytoed 
gouRsafO} 

UoTorproeds 

SPOTL 
SIRIGUED 

NO 
L
A
d
L
N
O
 

Aouanbery 
wods 

(Aquonbes,y) 
onye, 

soisioy 
A
e
r
p
x
n
y
 

gsuag 
orgz/asuey 

[oy 

Gndjag) 
o
y
e
,
 

Jowstsay 
wey] 

ogury 

uonouny 

opiuaao 
Aejaq 

Mayes 

pieny) 
A
O
 
LOd.LNO 

jnduy 
aBessayy 

resp, 

aqeuy 
uoneIqTeED 

sowsYy 

opow 
OUS 

voreiou 
d
i
n
g
 

JeULIO} 
sOyeUTUAT 

IndINO 

tet 
OOAMMEdtnDMEOUAD > 
a 

MuAOF . 

saouanbes 
Sit 

Ut 
poinzexe 

ore 
SPUBLILOD 

M
O
N
 

“porezoue’d 
Jomo 

xequds 

® 
pue 

palousi 
Suraq 

Suis 
oy) 

UI 
s][tISaZ 

J
O
U
 

REE 

Auy 
‘prea 

st (pouruerZosdar 
10u 

saris 
w
e
n
n
 

aso] 
puv 

pounuer8oid 
sa8ueyo 

asoys 
Jo 

Sursis 

-u09) 
oleis 

JuouMIsUT 
posodosd 

oup 
Tey} 

sommsue 

UOHepyEA 
‘Polepyea 

oe 
a10Is 

oy] 
UI 

spueur 

-WIOD 
OY] 

‘PIATOdoL 
ST 

OVWUTULTO] 
SUIS 

B 
L
O
A
 

*JSO] 
PUL 

UONILIM-~JOAO 
Ov 

SIOIS 
OU] 

Ul 

spurwiuod 
Sunstxe 

Auy 
"sas0}s 

PueUTWIOD 
OtUT 

saqoereyo 
vydye 

Aq porois 
pue 

souanbas 
paataoer 

Ul J
a
y
 

ay} 
WOY 

polowNxe 
ore ASW], 

“‘PoArosgo 

st 
xequds 

Io}oemeyo 
3901109 

popraosd 
‘repro 

Aue 

urposoque 
oq Aeul 

Sums 
opdyjnw 

v ul spueutwioD 

“s3oqoeseys 
97 1 Jo A

s
e
d
e
o
 e 

sey 
rayjng 

indur 
ayy, 

eouenbas 
uoyeanoy 

s
p
u
e
W
W
e
y
 
o
d
i
n
 

‘
J
O
N
 

[BIO"T 
UT 

UOYM 
WOAd 

Powanoe 

2d 
TIM 

(OAS 
puke 

I
O
)
 

sosessoul 
T
e
a
,
 
O
M
 

OL, 
[ONUOS 

sOWSyY 
OF 198 SIFUDUITLYSUT 

otf [HUN 

quasoid 
si JOVEUTULID} 

8 JE 
UDA 

PoTEATIDE 
Oq 

JOU 

THEA 
1g 

‘JONUOS 
fe90"] 

UT SE IUOWINSUT 
OU 

O
T
T
 

paataoos 
oq 

Bul 
SBULNS 

PURLIWOS 
10 s

p
u
e
N
T
U
O
Z
 

“TajoBIWYO 
JT 

Sf] 
YIM 

JAPIOUIOS 
JOW 

JO 
=, 

I
B
I
B
Y
D
 
F
O
S
 

oy 
Joule 

st 
siyy, 

“JoJeU 

~lula] 
postuBod01 

oy) 
Jo 

idiasar 
uo 

ATuO 
spueut 

“
W
O
 
oTUN|AU 

JO 
oTSUIS 

SAIBATION 
JOVIQITLS 

OWL 

J
O
J
B
U
I
L
I
G
]
 

JO 
OSf) 

SPUBLULUOS 
JO 

UOITBAILOY 

 
 

SObpeluf 
S
G
P
-
a
a
a
l
 

ey) 
BIA 

u
o
B
a
y
d
d
y
 
SUIBISAS 

- G 
U
O
H
O
a
S
:



Section 5 - Systems Application via the (EEE-488 Intert. 
  

Successions of Multiple Commands 

If the input buffer is not full, new commands are 
accepted to await their turn for processing, and 
are extracted string by string. The input system 

design makes it extremely unlikely that the 
buffer will overflow, unless the calibrator is in 

Local Control and the command input is exces- 
sive. If this does cause the buffer to fill up, the 
calibrator places a hold on the IEEE bus hand- 

shake sequence. The command IFC can be used 
torelease the hold, followed by DCL to clear the 
calibrator input buffer; but as a general princi- 
ple, this situation should be avoided by suitable 
reprogramming. 

input Errors 

Some unwanted commands are ignored. Others 

enter the input buffer and are rejected later. 

Read Commands 

Before addressing the calibrator as a talker, it is 
essential that it has been programmed by a P, U, 
Vor X command. Otherwise it will have no data 
to transmit. 

Universal Commands 

LLO 

PPU 

SPE 

SPD 

(Local Lockout) - ignored, no ci 

bility. 
(Parallel Poll Unconfigure) - igno 

no capability for parallel poll. 
(Serial Poli Enable) - sets the cali 

tor to serial poll state, which w 
addressed responds with the F 
Status Byte. This byte contains 
condition of the request service 
(bit 7). If the calibrator is reques 

service; bit 7 will be true, the o 
bits describing the service requir 
(Serial Poll Disable) - returns the 

strument to Serial Poll Idle state. 

Addressed Commands 

PPC 

GET 

TCT 

GTL 

(Parallel Poll Configure) -~ ignc 

no capability. 
(Group Execute Trigger) - ignc 
no capability. 
(Take Control) - ignored, no cap: 

ity. 
(Go To Local) - instrument retun 

Manual Control. The controfles 

gains remote control by addres 
the calibrator as a listener with I 

line true.



ction & - Systems Application via the IEEE-488 Interface 

ear Commands (DCL and SDC) 

en the calibrator receives either of the two 

ear’ messages, (DCL is universal and SDC is 

‘ressed to a selected device) it will default to 

predetermined state defined below. During 

time taken to default, the IEEE interface 

dshake is held, These commands are effec- 

seven in ‘Local’ control. 

A? Not Active (see M code) 

FO DC Volts 
RO Autorange 1V default 

MoS Where value is zero 

TO Cancel Spot Frequency 
H (value) Where value is 1kHz 

Go Local guard 
So Local sense 
08 OUTPUT OFF state 

614) SRQ on all specified states 

De Safety delay active 
wo Calibration disabled 
Cc? Not active - disabled by WO 

P? Not active 
u? Not active 
Vv? Not active 

X? Not active 

K* Unchanged 

L* Unchanged 

» frequency values held in ‘Store’ volatile 
nory locations F1-F5 are reset to the default 

e described on page 3-20.



Section 5 - Systems Application via the IEEE-488 Interfa 
  

Operational Sequence Guidelines 

Most interface communication tasks require se- 

quences of coded messages to be sent over the 

interface. Many controllers assign a single pro- 

gramming instruction to acomplete sequence, so 

it is advisable to study the available controller 

capabilities carefully before attempting to pro- 
gram a system. Because the IEEE Std 488 
(1978) allows a certain latitude in bus protocol, 

considerable differences may be found between 

programming instructions and operating se- 
quences from one make of controller to another. 
Consequently, the following sequences are rec- 
ommendations only. 

Data Transfer 

UNL Inhibits all current listeners 
LAD, Each address sent enables a 

: specific device to receive 

: future data bytes. 

LAD, More than one address may 
be sent if multiple listeners 

desired. 
TAD The address sent enables a 

specific device to send data. 
The calibrator must be al- 
ready programmed to prepare 

data. . 

DAB Data bytes sent by currently- 

: enabled talkers to all currently 

: enabled listeners. 
DAB, 
UNT Disables the talker on receipt 

of the last character. 

Serial Poll 

UNL Inhibits all current listener 
SPE Puts interface into serial px 

mode during which ail ¢ 
vices send status instead 
data when addressed. 

TAD, Enables a specific device 
send status. Within this loc 
device should be sequentia 
enabled. 

SBN Status Byte sent by enable 

or device:- 

SBA - If SBN, loop should be 

repeated, 

- IfSBA sent, enabled 

device is identified as 
having sent the SRQ anc 

automatically removes i 
SPD Disables Serial Poll Mode 

UNT Disable last talker 

Untalk 

It is recommended that any sequence whi 
addresses a device as a talker should be tern 
nated by an ‘untalk’ command. 

Key: 

UNL = unlisten 
LAD = _ listen address of specific device 
TAD = talk address of specific device 
DAB = data bytes 
UNT = untalk 
SPE = Serial poll enable 

SPD = Serial poll disable 

SBN = Status byte negative where bit 7 =0 

SBA = Stats byte affirmative where bit 7 = 

3.





Section 6.1 - 4800 Specificati 
  

SECTION 6.1 4800 SPECIFICATIONS 
General 

Power Supply 

Voltage JOOV/T 20V/220V/240V 

(single phase) selectable from rear panel 

Line Frequency 48Hz to 62Hz 

Consumption 370VA normal 
660VA full power 

Fuses 220/240V S.15A 

100/120V 6.25A 

Mechanical 

Dimensions Height: 178mm (7 inches) 
Width: 455mm (17.9 inches} 
Depth: 563mm (22.2 inches) 

Weight 36kg (80lbs) 

SAFETY Designed to UL1244, 1EC348, 

{EC 1010, BS4743 

Peak Terminal Voltages 

Guard to Ground 920V 

Lo to Guard 920V 

Lo to Ground 920V 

Hi to Guard 1556V 

Hi to Ground 1856V 

Rear Panel Digital Inputs: 

to Hi : {856V 

to Lo 920V 

to Guard 920V 

to Ground OV to +5V 

N.B. 
Digital Common is internally connected to Ground 

Environmental Conditions 

Operating Temperature O°C to 50°C. 

Caution 
Above 30°C on 1kV Range max oulput power is der 

Storage Temperature -40°C to +70°C 

Max. Relative Humidity 75% at 40°C, 

non-condensing 

Two hours to meet: 
specifications 

Warm-up Time 

Operating Indications 

indication Symbols lit on disp 
and illuminated key: 

Seale Lengths 

Output Display 7.8 digits maximum 

Frequency Display 3 digits plus store 
location 

Mode Display 78 digits maximum 

Option Summary 

Option 10 : DCV function to 200V, 

Option 20 : ACV function to 200V. 

Option 30 : Integral 1000V Amplifier for: 

DCV (requires Option 10); or 
ACV (requires Option 20); or both. 

Current Converter for: 
DCI (requires Option 10}; ar 

ACI (requires Option 20); or both. 

Option 40 : 

Option 50 : 

Option 60 : 

Resistance function. 

Current Range Extender to 11A for: 

DCI (requires Options 10 & 40); or 
ACI (requires Option 20 & 40); or both. 
Includes Model 4600 Transconductanc 
Amplifier and all necessary cabling. 

Option 90 : Rack Mount Kit.



ion 6.1 - 4800 Specifications 

curacy Specifications 

dlute Uncertainty 

alculate the absolute uncertainty in a 

urement made witha factory-calibrated 4800, 

vine the 4800 ‘Performance Relative to 

ration Standards' with the relevant ‘Calibration 

rtainty’. 

When different calibration standards are used, 
simply substitute their uncertainties in place of the 
column headed ‘Calibration Uncertainty’ and 

combine them with the 4800 Performance Relative 

to Calibration Standards’.



Section 6.1 - 4800 Specifications 
  

DCV Accuracy Specifications 

Option 10 - DC Voltage (Requires Option 30 for 1000V Range) 
  

  

  

                
  

Voltage Accuracy Relative to Calibration Standards 

Range + (ppm OUTPUT + ppmFS) [1] 
Calibration | Temperature 

24 Hours 90 Days 1Year Uncertainty Coefficient 
Stability 2] Teert 5] + 1°C Toert (8}+5°C | (ppm Output); (ppm/°C) 

400nV 1.2+0.6nV 5+ 1pV 10+ 1pV 4 2 

imV 1,2+0.6nV 5+ 1yV 10+ 1pV 4 2 

4OmV 1.24 0.8nV 5+ 1pV 10+ 1pV 4 2 

100mV 1.24 0,6pV 5+ TV 104+ 1pV 4 2 

iv 1+0,5 4+] B+4 2 1 

10V 0,640.1 340.5 6.56405 15 08 

100V {+09 4+1 a+1 2 1 

4000V 140.3 5+1 1041 2 1 

Other DCV Specifications 

Scale Length 100pV to 100V ranges: 0 to +200% of nominal range 

{O000V range: 0 to £116% of nominal range 

Settling Time <Isecond to10ppm of step size 

Setting Resolution O.ippm or 1OnV 

Maximum Load 1V to 1GO00V ranges: 25mA 
100pV to 100mV ranges: Output impedance 1008         

NOTES: [1] FS = 2x Nominal Range Value (e.g. 20V on 10V range). 

[2] For same conditions between 18°C and 28°C. 

[8] Tcert = temperature at certification. Factory certification temperature = 29°C 

6.1-3



Section 6.1 - 4800 Specifications 

ACV Accuracy Specifications 

General ACV Specifications 
  

Scale Length imV to 100V ranges: 8% to 200% of nominal range 
YOOOV range: 9% to 110% of nominal range 

Settling Time Toi1Oppm of step size: 4OHz to 32Hz: <10 seconds 
33Hz to 330Hz: <3 seconds 
>330Hz: <i second 

Range change: Double the above times 

Setting Resolution 1ppm or 106nV 

Frequency Accuracy <£100ppm for life 

. Maximum Resistive 100pnV to 100mV ranges: Output impedance 300 

Load 1V range: 50mA rms 

{OV range: 60mA rms 
100V range: 420mA rms 
1000V range; «<3kHz: iSmArms 
1000V range; >3kHz: 65mArms 

Maxiraum Capacitive 1V to 100V ranges: 1000pF 

Load 1000V range; 300pF       
  

NOTES: [1] FS = 2x Nominal Range Value (e.g. 20V on 10V range). 

{2] For same conditions between 18°C and 28°C. 

[3] Tcert = temperature at certification. Factory certification temperature = 23°C 

7 

[5] Figures indicate pure THD only, excluding ncise, which is included in the main specification. 
THD is predominantly second harmonic {negligible error on mean-sensing equipment). 

[4] Valid over load range: 0-S0mA rms. Above 50mA add: F(kHz) x [I(mA)~ 50] ppmFS 

50 
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(Requires 
Option 

30 
for 

1000V 
Range) 

Section 
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Voltage 
Frequency 

Accuracy 
Relative 

to 
Calibration 

Standards 
Calibration 

Temperature 
Total 

Range 
(Hz) 

+ 
(ppm 

O
U
T
P
U
T
 

+ 
ppmFS)ii] 

Uncertainty 
Coefficient 

H
a
r
m
o
n
i
c
 

{tppm 
Output) 

(tppm/°C) 
Distortion 

90 
day 

1 
Year 

(%) 
6) 

Toertll 
+ 

1°C 
Teertl3] 

+ 5°C 

i
m
V
-
1
0
0
m
V
 

1
0
-
3
1
 

1
2
0
+
 
1
0
+
 
7
n
V
 

250 
+
3
0
 

+ 
7pV 

340 
+ 3

0
+
 

7pV 
3
0
+
 

1pV 
10 

0.4 

32 
- 330 

60 
+104 

7HV 
200 

+ 30 
+ 7pV 

220 
+ 30 

+ 7nV 
30+ 

1pV 
5 

0.04 
3
0
0
 - 

10k 
604 

10+ 
5nV 

150 
+ 

20 
+ 

SuV 
170 

+ 
20 

+ 
5pV 

30+ 
IpV 

5 
0.04 

10k 
- 
33k 

60 
+
1
0
4
 

7HV 
1
6
0
 

+
 
30 

+ 
7pV 

480 
+ 3

0
+
 

7pV 
170 

+ 
1pV 

5 
0.04 

30k 
- 
100k 

60 
+ 

10 
+ 
OnV 

480 
+ 

40 
+ 
OnV 

550 
+ 

40 
+ 
nV 

350 
+ 

1pV 
10 

0.1 
100k 

- 
330k 

| 
1604 

20+ 
20nV | 

0.12% 
+ 

100 
+ 
20pV 

0.15% 
+ 

100 
+ 
202V 

450 
+ 

1pV 
20 

0.3 
300k 

- 
1M 

260 
+ 

20 
+ 
20uV | 

0.23% 
+ 0.1% 

+ 
20nV |

 
0.9% 

+0.1% 
+ 
20nV 

450 
+ 

1pV 
50 

1.0 

Vv 
1
0
-
3
1
 

80 
+ 

20 
210 

+
5
0
 

230 
+ 50 

20 
5 

on 

3
2
 - 

330 
4
0
4
1
0
 

140 
+ 30 

160 
+
3
0
 

20 
5 

0.04 

300 
- 
33k 

40+ 
10 

80 
+ 

20 
90+ 

20 
20 

3 
0.04 

3
0
k
 ~ 

100k 
4
0
+
 
1
0
 

130 
+
2
0
 

150 
+ 20 

50 
5 

0.1 

100k 
- 
330k 

400 
+ 

20 
320 

+ 
60 

400 
+
6
0
 

100 
15 

0.3 

300k 
- 
1M 

240 
+ 

20 
0.2% 

+ 
500 

0
.
2
7
%
 

+ 
500 

300 
4100 

10 

10V 
1
0
-
3
1
 

8
0
+
 
2
0
 

210 
+ 50 

230 
+ 50 

20 
5 

0.1 

32 
- 
330 

4
0
+
 

10 
140 

+
3
0
 

160 
+
3
0
 

20 
5 

0.04 

300 
- 
33k 

4
0
4
1
0
 

80 
+ 

20 
90 

+
2
0
 

20 
3 

0,04 

3
0
k
 - 

100k 
4
0
4
1
0
 

190 
4+ 20 

156 
+ 

20 
50 

5 
0.1 

100k 
- 
330k 

100 
+ 

20 
320 

+ 
60 

400 
+ 

60 
100 

15 
0.3 

300k 
- 

1M 
240 

+ 
20 

0.2% 
+ 

500 
0.27% 

+ 
500 

300 
100 

1.0 

1
0
0
V
 

1
0
-
3
1
 

8
0
+
 
2
0
 

210 
+
5
0
 

230 
+ 50 

20 
5 

0.1 

32 
- 
330 

40 
+10 

140 
+ 30 

160 
+ 30 

20 
5 

0.04 
300 

- 
10k 

4
0
+
 

10 
80 

+
2
0
 

90 
+
2
0
 

20 
3 

0.04 

10k 
- 
33k 

40 
+
1
0
 

80 
+ 

20 
90 

+
2
0
 

20 
3 

0.04 

30k 
- 
100k 

40 
+10 

250 
+ 40 

300 
+ 

40 
50 

10 
0.2 

1
6
0
0
V
 

10 
- 
330 

100 
+ 

20 
210 

+ 
30 

220 
+
3
0
 

30 
5 

0.2 

300 
- 
3.3k 

60 
+ 

20 
160 

+ 
20 

180 
+ 

20 
30 

5 
04 

3
k
 - 

10k 
60 

+ 2
0
 

160 
+ 2

0
 

180 
+ 20 

30 
5 

04 
10k 

- 
33k 

100 
+ 

30 
200 

+ 20 
210 

+
2
0
 

50 
5 

0.1   
 
 

N
O
T
E
S
:
 

[i] 
FS 

= 
2x 

Nominal 
Range 

Value 
(e.g. 

20V 
on 

10V 
range). 

[2] 
For 

same 
conditions 

between 
18°C 

and 
28°C. 

[3] 
Tcert 

= 
temperature 

at 
certification. 

Factory 
certification 

temperature 
= 

23°C 

{5} 
Figures 

indicate 
pure 

THD 
only, 

excluding 
noise, 

which 
is 

included 
in 

the 
main 

specification. 
THD 

is 
predominantly 

second 
harmonic 

(negligible 
error 

on 
mean-sensing 

equipment)
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ACV Accuracy Specifications (cond) 
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40Hz 

4100V4 
- 

3100V 

Output 1000V Range 

Noteoe (00kHzand 

(log scale) 1MHz Ranges 
not selectable} 

20V7 0 | TTT SS 200V 

7O0V + SOV] 

106V Range 

(iMHz Range 

not selectable} 

20V + 7 
20V 

10V4 9 

4OV Range 

{Lower Ranges 

also cover the 

full frequency 

span} 

v4 
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—T T ene en —— 1 Spans 
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Output Frequency (Hz} (log scale) 

4800 Voit-Heriz Profile   
6.1-6 
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~ 

Volt-Hertz Power Limit versus Capacitance Load {(ikV Range) 

8 

7 

6 MS N\ 
NN SN 

5 
aire NQ 2wire 

4 an 

Volt- ™NO 
Hertz 
x17 3 | tN 

| NIN 
> | NS 

NWN 
NS 

Full Specification Not Valid 
Specification | Typical {>1000pF} 

50 100 200 300 400 500 600 800 1000 

Total Load Capacitance - Including Leads (pF) 

Capacitive Loading Constraints ) 
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Section 6.1 - 4800 Specifications 

DCI and ACI Accuracy Specifications 

  

Option 40 with Option 10 - DC Current (Requires Option 60 for 10A Range} 

  

  

Current Accuracy Relative to Calibration Standards 

Range +{ppm OUTPUT + ppmFS} [1 
Calibration | Temperature 

24 Hours 90 Days Year Uncertainty Coefficient 

Stability 21 Toert 8} + 1°C Teer S12 5°C | (tppm Output) | (tppm/°C) 

100pA 7+ 10 50+ 10 400 +10 10 20 

imA 745 35410 65 +40 10 10 

10mA 7+5 36+10 65 +10 10 40 

100mA 748 36+10 65 +410 10 10 

1A 18+10 60445 125 +16 25 20 

10A 464140 70425 160 +25 30 20               
  

Other DCI Specifications 
  

  

Scale Length 106pA to 1A ranges: 0 to +200% of nominal range 

10A range: 0 to £100% of nominal range 

Setiling Time 1OOpA to 1A ranges: <{second to full specification 

10A range: <isecond to 40ppm of step size 

Setting Resolution ippm 

Compliance Voltage 400A to 1A ranges: 3V 
10A range: av     
  

NOTES: [1] FS = 2x Nominal Range Value (e.g. 20mA on 10mA range). 

[2] For same conditions between 18°C and 28°C. 

[3] Toert = temperature at certification. Factory certification temperature = 23°C 
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Resistance Accuracy Specifications 

Option 50 - Resistance 
  

  

  

    

  

  

            

          

NOTES: [1] FS = 2x Nominal Range Value (e.g. 200 fer 102 resistor). 

[2] Forsame conditions between 18°C and 28°C. 

[3] Tcert = temperature at certification. Factory certification temperature = 23°C 

6.1-10 

Resistor 4-Wire Accuracy Relative to Calibration Standards Calibration | Temperature 
Nominal + (ppm OUTPUT + pomFS) [1] Uncertainty Coefficient 
Value (ppm Output} / (¢ppm/*c) 

24 Hours 90 Days Year 
Stability (2) Teert S14 1°C Teert 13] + 5°¢ 

102 6 15 35 10 6 

7002 25 6 15 5 2 

TkQ 25 6 18 5 2 

1OkKQ 25 6 18 4 2 
100kQ 25 7 19 6 2 

IMQ 6 16 38 12 6 
10MQ 18 40 78 v7 10 

700MQ, 30 30 150 50 20 

Resistor 2-Wire Accuracy Relative to 4-Wire Accuracy 

Nominal 24 Hours 90 Days Year 
Value Stability 2) Toert 8]4 1°C Teart 8) 45°C 

10Q +5mQ +5mQ +10mQ 

1002 toma 210mQ +20mQ 

1kQ to (00MQ £100mQ £100mQ h200mQ 

Other Resistance Specifications 

Display Resolution 0. ippm 

Cannections Programmable 2-wire/4-wire sense 
Programmable remote/local guard 

Fuse Protection To 120V rms 
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Frequency 
Accuracy 

M
a
x
i
m
u
m
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Com 
  ance 

Voltage 

  

  
  

tppm 

<
t
1
0
0
p
p
m
 

for 
fife 

10nF, 
imH 

(time 
constant 

<tps) 

1
0
0
A
 

to 
1A 

ranges: 

10A 
range: 

  

3V 
rms 

2V 
rms 

  
 
 

Current 
Frequency 

‘Accuracy 
Relative 

to 
Calibration 

Standards 
Calibration 

Temperature 
Total 

Range 
{Hz) 

+ 
(ppm 

O
U
T
P
U
T
 

+ 
ppmFS)iti 

Uncertainty 
Coefficient 

H
a
r
m
o
n
i
c
 

—_ 
4 

4
 

(
p
p
m
 

Output) 
(tppm/°c) 

D
i
s
t
o
r
t
i
o
n
 

24 
Hour 

90 
day 

4 
Year 

(%) 
1 

Stabilityl2} 
Teertl3] 

+ 
1°C 

Teerti3] 
+ 5°C 

1
0
0
p
A
 

1
0
 - 

ik 
50 

+
2
0
 

120 
+ 

30 
{50 

+ 50 
100 

10 
0.2 

1k 
- 

5k 
70 

+30 
250 

+ 
40 

300 
+ 

70 
100 

20 
0.5 

Y
m
A
-
1
0
0
M
A
 

1
0
 - 

1k 
3
0
+
 

10 
70 

+
3
0
 

100 
+ 50 

100 
10 

0.2 

1k 
- 

5k 
40+ 

10 
120 

+30 
200 

+ 
50 

100 
10 

0.2 

1A 
10 - 

1k 
50 

+ 
20 

250 
+ 30 

300 
+ 

50 
100 

20 
0.2 

1k 
- 

5k 
70 

+ 
30 

400 
+ 

40 
450 

+ 
70 

100 
25 

0.2 

10A 
1
0
 - 

1k 
40+ 20 

3
0
0
 + 

100 
400 

+ 
100 

110 
13 

0.2 

ik 
- 

5k 
76 

+30 
750 

+ 
100 

900 
+ 

100 
110 

13 
02 

5k 
- 

10k 
400 

+ 
60 

0.15% 
+ 

300 
0.22% 

+ 
300 

130 
28 

0.2 

10k 
- 
20k 

0.2% 
+ 

150 
0.55% 

+ 
0.16% 

0.72% 
+ 0

.
1
6
%
 

250 
50 

1.0 

Other 
ACI 

Specifications 
N
O
T
E
S
:
 

[1] 
FS 

= 
2x 

Nominal 
Range 

Value 
(e.g. 

Scale 
Length 

100pA 
to 

1A 
ranges: 

9% 
to 

200% 
of 

nominal 
range 

2
0
m
A
 

on 
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Factory 
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temperature 

= 
23°C 

{5] 
Predominantly 

second 
harmonic 

(negligible 

error 
on 

mean-sensing 
equipment)



Section 6.2 - 4805 Specifications 
  

SECTION 6.2 4805 SPECIFICATIONS 
General 

Power Supply 

Voltage 100V/120/220V/240V 
(single phase} selectable from rear panel 

Line Frequency 48Hz to 62Hz 

Consumption 370VA normal 
660VA full power 

Fuses 220/240V 3.154 

100/120V 6.254 

Mechanical 

Dimensions Height: 178mm {7 inches) 
Width: 455mm (17.9 inches} 

Depth: 563mm (22.2 inches} 

Weight 36kg (80Ibs) 

SAFETY Designed to UL1244, IEC348, 
1EC 1010, BS4743 

Peak Terminal Voltages 

Guard to Ground 920V 

Lo to Guard 920V 

La to Ground 920V 

Hi to Guard 1556V 

Hi to Ground 1556V 

Rear Panet Digital Inputs: 

to Hi > 1556V 

to Lo 920V 

to Guard 920V 

to Ground OV to +5V 

NB. 
Digital Common is internally connected to Ground 

Environmental Conditions 

Operating Temperature _O°C to 50°C 

Caution 
Above 30°C on {kV Range max output power is derated 

Storage Temperature -40°C to +70°C 

Max. Relative Humidity 75% at 40°C, 

non-condensing 

Warm-up Time Two hours to meet alt 
specifications 

Operating Indications 

indication Symbols lit on displays 
and illuminated keys 

Seale Lengths 

Output Display 6.5 digits maximum 

Frequency Display 3 digits plus store 
location 

Mode Display 6.5 digits maximum 

Standard Functions 

DC Voltage: 100pV to 1100V. 

AC Voltage: imV to 1100V; 10Hz to 100kHz. 

DC Current: 100uA to 1.1A. 

AC Current: 100uA to 1.1A; 10Hz to SkHz. 

Resistance: Decade Values: 10Q to 100MQ. 

Option Summary 

Option 60 : Current Range Extender to 11A for DCI 
and ACL 

{ACI from 10Hz to 20kHz on 10A range). 
includes Model 4600 Transconductance 
Amplifier and all necessary cabling. 

Option 90 : Rack Mount Kit 
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Section 6.2 - 4805 Specifications 

Accuracy Specifications 

Absolute Uncertainty 

To calculate the absolute uncertainty in a 

measurement made witha factory-calibrated 4805, 

combine the 4805 ‘Performance Relative to 

Calibration Standards’ with the relevant ‘Calibration 

Uncertainty’. 

When different calibration standards are used, 
simply substitute their uncertainties in place of the 

column headed ‘Calibration Uncertainty’ and 

combine them with the 4805 ‘Performance Relative 

to Calibration Standards’.



Section 6.2 - 4805 Specifications 
  

DCV Accuracy Specifications 

  

  

  

              
  

  

DC Voltage 

Voltage Accuracy Relative to Calibration Standards 
Range £ (ppm OUTPUT + ppmFS) [1 

Calibration Temperature 

24 Hours 90 Days Year Uncertainty Coefficient 
Stability (2) Teert 8} + 1°C Teert B14 5°C (tppm Output) | (tppm/°C) 

100pV 2+ pV 154+ 1pv 35 + 5pV 9+ tpV 2 

mV 24 1pV 154 1pV 35 + 5uV 9+ ipV 2 

1OmV 2+ 1pV 154 1pV 35+ 5yV 9+ 1nV 2 

100mV 2+ ipV 15+ 1pV 35 + 5uV 9+ 1pV 2 

iV 24+05 1541 3545 6 15 

10V 1405 15414 3545 45 1 

106V 24+05 1544 3645 7 1.5 

1000V 2+05 {544 3545 10 2 

Other DCV Specitications 

Scale Length 100nV to 100V ranges: 0 to +200% of nominal range 
1000V range: 0 to +1 10% of nominal range 

Settling Time <isecond to1O0ppm of step size 

Setting Resolution ippm or 100nV 

Maximum Load 1V to 1000¥ ranges: 25mA 
100uV to 100mV ranges: Output impedance 1002       
  

NOTES: [i] FS = 2x Nominal Range Value (e.g. 20V on 10V range). 

{2] For same conditions between 18°C and 28°C, 

{3} Teert = temperature at certification. Factory certification temperature = 23°C 
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Section 6.2 - 4805 Specifications 
  

ACV Accuracy Specifications 

General ACV Specifications 
  

Scale Length imV to 100V ranges: 9% to 200% of nominal range 

1G00V range: 9% to 110% of nominal range 

Settling Time Tol0ppm of step size: i0Hzto 32Hz:  <10 seconds 

33Hz to 330Hz: <3 seconds 
>330Hz: <1 second 

Range change: Double the above times 

Setting Resolution ippm or 100nV 

Frequency Accuracy <£100ppm for life 

Maximum Resistive 100pV to 100mV ranges: Output impedance 302 

Load 1V range: 50mA rms 

10V range: s0mA rms 
100V range: 120mA rms 
1000V range; <3kHz. 1SmArms 

4OOOV range; >3kHz: 65mArms 

Maximum Capacitive 1V to 100V ranges: 1000pF 

Load 1O00V range; 8300pF         
NOTES: [i] FS = 2x Nominal Range Value (e.g. 20V on 1OV range). 

12] For same conditions between 18°C and 28°C. 

[3] Tcert = temperature at certification. Factory certification temperature = 23°C 

{5] Figures indicate pure THD only, excluding noise, which is included in the main specification. 

THD is predominantly second harmonic (negligible error on mean-sensing equipment). 
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Section 6.2 - 4805 Specifications 

ACV Accuracy Specifications (cond) 
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Section 6.2 - 4805 Specifications 
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Section 6.2 - 4805 Specifications 
  

DCI and ACI Accuracy Specifications 

Dc Current (Requires Option 60 for 10A Range) 
  

  

  

            

Current Accuracy Relative to Calibration Standards 
Range £ (ppm OUTPUT + ppmFS) it] 

Calibration | Temperature 
24 Hours 90 Days 1Year Uncertainty Coefficient 
Stability 21 Teert (5) + 19°C Toert 31+ 58°C | (ppm Output) | (tppm/°C) 

100A 18+ 10 50 +16 115 +20 34 30 

imA 18+10 50415 115 +20 32 12 

10mA 18410 50+ 15 115 +20 32 12 

100mA 15416 0415 115 +20 32 12 

1A 18416 116 +20 250 + 30 76 30 

108A 30+15 180+ 25 300 +30 100 30 
  

Other DCI Spectfications 
  

Seale Length 

Settling Time 

Setting Resolution 

Compliance Voltage     
tOppm 

100A to 1A ranges: 
10A range; 

100A to 1A ranges: 
10A range: 

100A to 1A ranges: 
1OA range: 

0 to +200% of nominal range 
G to +106% of nominal range 

<tsecond to full specification 
<isecond to 40ppm of step size 

3V 
av     

NOTES: [1] FS = 2x Nominal Range Value (e.g. 20mA on 10mA range}. 

[2] For same conditions between 18°C and 28°C. 

[8] Tcert = temperature at certification. Factory certification temperature = 23°C 
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Section 6.2 - 4805 Specifications 

Resistance Accuracy Specifications 

  

  

  

    

  

  

            

  

Resistance 

Resistor 4-Wire Accuracy Relative to Calibration Standards Calibration | Temperature 
Nominal + (ppm OUTPUT + ppmFS} [1] Uncertainty Coefficient 
Value (tppm Output) {zppm/°C) 

24 Hours 90 Days Year 

Stability 2) Teert (834 1°C Toert 8} 45°C 

OQ 10 30 78 26 6 

1002 2.5 6 20 16 2 

TkKQ 28 6 20 10 2 

10kQ 25 6 20 9 2 

7OOkQ. 25 8 25 18 2 

IM 8 26 60 37 6 

10MQ 30 100 200 62 10 

100MQ. 40 4 125 500 200 20 

Resistor 2“Wire Accuracy Relative to 4-Wire Accuracy 
Nominal 
Value 24 Hours 90 Days Year 

Stability 2] Teert 81+ 1°C Teert 5] + 8°C 

102 #5mQ t5mQ, t10mQ 

1002 #10mQ £10mQ 20m 

1kQ to 1COMQ £100mQ £100MQ £200m2 

Other Resistance Specifications 

Display Resctution ippm 

Connections Programmable 2-wire/4-wire sense 
Programmable remote/local guard 

Fuse Protection To 120V rms       
  

FS = 2x Nominal Range Value (e.g. 20Q for 10Q resistor). NOTES: [1] 

{2} For same conditions between 18°C and 28°C. 

{3} Teert = temperature at certification. Factory certification temperature = 23°C 
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Section 6.3 - 4808 Specifications 

SECTION 6.3 4808 SPECIFICATIONS 

General 

Power Supply 

Voltage 
{single phase) 

Line Frequency 

Consumption 

Fuses 220/240V 

100/120V 

Mechanical 

Dimensions 

Weight 

SAFETY 

JOOV/1 20VW/220V/240V 
selectable from rear panel 

48Hz to 62H2 

370VA normal 
B60VA full power 

3.15A 
6.25A 

Height: 178mm (7 inches) 
Width: 455mm (17.9 inches) 
Depth: 563mm (22.2 inches} 

36kg (80lbs) 

Designed to UL1244, IEC348, 

IEC 1010, BS4743 

Peak Terminal Voltages 

Guard to Ground 

Lo to Guard 

Lo to Ground 

Hi to Guard 

Hi to Ground 

920V 

920V 

920V 

1556V 

{556V 

Rear Panel Digital Inputs: 

to Hi 

ta Lo 

to Guard 

fo Ground 

NB. 

1556V 

920V 

920V 

OV to +8V 

Digital Common is internally connected to Ground 

Environmental Conditions 

Operating Temperature 

Caution 

0°C to 50°C 

Above 30°C on kV Range max output power is derated 

Storage Temperature 

Max. Relative Humidity 

Warm-up Time 

-40°C to +70°C 

78% at 40°C, 
non-condensing 

Two hours to meet all 
specifications 

Operating indications 

indication Symbols lit on displays 

and illuminated keys 

Scale Lengths 

Output Display 7.5 digits maximum 

Frequency Display 3 digits plus store 
location 

Mode Display 7.5 digits maximum 

Option Summary 

Option 10: 

Option 20 : 

Option 30 : 

Option 40 : 

Option 50 : 

Option 60 : 

Option 90 : 

DCV function to 200V. 

AGV function to 200V. 

Integral 1000V Amplifier for: 
DCV (requires Option 10); or 

ACV (requires Option 20); or both. 

Current Converter for: 
DCI (requires Option 10}; or 

ACI (requires Option 20}; or both. 

Resistance function. 

Current Range Extender to 11A for: 
DCI (requires Options 10 & 40); or 
ACI (requires Option 20 & 40); or both. 
Includes Model 4600 Transconductance 
Amplifier and all necessary cabling. 

Rack Mount Kit. 
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Section 6.3 - 4808 Specifications 
  

Accuracy Specifications 

Absolute Uncertainty 
To calculate the absolute uncertainty in a 
measurement made witha factory-calibrated 4808, 

combine the 4808 ‘Performance Relative to 
Calibration Standards' with the relevant‘Calibration 

Uncertainty’. 

6.3-2 

When different calibration standards are used, 

siraply substitute their uncertainties in place of the 
column headed ‘Calibration Uncertainty’ and 

combine them with the 4808 Performance Relative 
to Calibration Standards’.



Section 6.3 - 4808 Specifications 

DCV Accuracy Specifications 

Option 10 - DC Voltage (Requires Option 30 for 1000V Range) 
  

  

  

                
  

Voltage Accuracy Relative te Calibration Standards 

Range + (ppm OUTPUT + ppmFS) (!] 
Calibration | Temperature 

24 Hours 90 Days 1Year Uncertainty Coefticient 

Stability 21 Teer 8} + 19°C Teen M1+5°C | (tppm Output) | (tppmy/°c) 

1002V 0.44 0.3nV 3+0.4nV 7 +0.5nV 4 1 

tmV 0.44+0.3nV 34+0.4pV 7+0.5pV 4 1 

10mV 0.44 0.3nV 340.4uV 7 +0.52V 4 1 

{00mV 0.4 +0.3pnV 3+ 0.4nV 7+0.5pV 4 1 

iV 0.9 + 0.25 240.4 5 +05 Ul 2 0.5 

10V 0.340.058 440.15 340.15 4 fh 15 0.15 

160V 0.5 + 0.4 2+0.25 540,28 3b74 2 0.5 

1ocoV 0.54+0.7 3+0.25 740,26 LE 9 v 2 0.5 

Other DCV Specifications 

Scale Length 100pV to 100V ranges: 0 to +200% of nominal range 

1000V range: 0 to +110% of nominal range 

Settling Time <1second toi0ppm of step size 

Setting Resolution O.ippm or T0nV 

Maximum Load 4V ta 1000V ranges: 25mA 

{O0LV to 100mV ranges: Output impedance 100Q         
NOTES: [i] FS = 2x Nominal Range Value (e.g. 20V on 10V range). 

{2} For same conditions between 18°C and 28°C. 

[3] Teert = temperature at certification. Factory certification temperature = 23°C 
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Section 6.3 - 4808 Specifications 

ACV Accuracy Specifications 

General ACV Specifications 
  

Scale Length imV to 100V ranges: 8% to 200% of nominal range 
{000V range: 9% to 110% of nominal range 

Settling Time TotOppm of step size: 10Hz to 32Hz: <10 seconds 
33Hz to 330Hz: <3 seconds 
>330Hz: <1 second 

Range change: Double the above times 

Setting Resolution tppm or 100nV 

Frequency Accuracy <£100ppm for life 

Maximum Resistive 100pV to 100mV ranges: Output impedance 309, 
Load 1V range: 50mA rms 

10V range: 60mA rms 
100V range: 120mA rms 
{O00V range; <3kHz: 1SmArms 
1000V range; >3kHz: 65mArms 

Maximum Capacitive 1V to 100V ranges: 1000pF 
Load 1000V range; 300pF         

NOTES: [1] FS = 2x Nominal Range Value (e.g. 20V on i0V range). 

[2] For same conditions between 18°C and 28°C. 

[8] Tcert = temperature at certification. Factory certification temperature = 23°C 

[4] Valid over load range: 0-50mA rms. Above 50mA add: F(kHz} x Len) 60 ppmFS 

480 

[5] Figures indicate pure THD only, excluding noise, which is included in the main specification. 
THD is predominantly second harmonic (negligible error on mean-sensing equipment). 
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Range 
(Hz) 

+ 
(ppm 

O
U
T
P
U
T
 

+ 
ppmF Sj 

Uncertainty 
Coefficient 

Harmonic 
{¢ppm 

Output) 
(tppmPC) 

Distortion 

24 
Hour 

90 
day 

Tcerti] 
+ 

1°C 
1 

Year 
Tcertl] 

+ 
5°C 

(%) 
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B
r
o
a
d
b
a
n
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o
a
d
b
a
n
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p
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4
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5 
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|
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Section 6.3 - 4808 Specifications 

ACY Accuracy Specifications (cont) 
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Section 6.3 - 4808 Specifications 
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Section 6.3 - 4808 Specifications 
  

DCI and ACI Accuracy Specifications 

Option 40 with Option 10 - DC Current (Requires Option 60 for 10A Range) 
  

  

  

            

Current Accuracy Relative to Calibration Standards 
Range + (ppm OUTPUT + ppmFS) [1] 

Calibration | Temperature 

24 Hours 90 Days iYear Uncertainty Coefficient 
Stability (1 Toert G+ 1°C Teert [5] + 5°C (tppm Output} | (tppm/*C) 

JOOnA 7+ 10 50+ 10 400 + 10 10 15 

1mA 3+4 2045 4045 10 

10mA 844 2045 4048 10 

1OCmA B44 2045 4045 10 

1A 7+10 50+ 10 100 + 10 26 15 

10A 18+ 10 50 + 25 160 +25 30 15 
  

Other DCI Specifications 
  

Scale Length 

Settling Time 

Setting Resolution 

Compliance Voltage   

10A range: 

10A range: 

ippm 

  10A range: 

100A to 1A ranges: 

100A to 1A ranges: 

100pyA to 1A ranges: 3V 
av 

0 to 200% of nominal range 
0 to +100% of nominal range 

<tsecond to full specification 
<1second to 40ppm of step size 

  
  

NOTES: [i] FS = 2x Nominal Range Value (e.g. 20mA on 10mA range). 

[2] For same conditions between 18°C and 28°C. 

[8] Tcert = temperature at certification. Factory certification temperature = 29°C 
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t
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n
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r
d
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b
r
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t
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o
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T
e
m
p
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r
a
t
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r
e
 

Total 

Range 
(Hz) 

+ 
(ppm 

O
U
T
P
U
T
 

+ ppmFS)ltl 
Uncertainty 

Coefficient 
Harmonic 

. 
{
p
p
m
 

Output) 
(Eppm/°C) 
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90 
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1°C 

4 
Year 

TcertiS] 
4 
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{%) 

[St 

Stability!2] 
Spot 

B
r
o
a
d
b
a
n
d
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B
r
o
a
d
b
a
n
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100pA 
10 - 

ik 
50 +20 
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120 

+ 
30 
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+ 
50 
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10 

0.2 

ik 
- 

5k 
70 

+30 
180 
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+ 40 
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+ 
70 
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20 

05 

1
m
A
-
1
0
0
m
A
 

10 
- 

1k 
3
0
+
 

10 
60 

70 
+
3
0
 

90 
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+ 
50 
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10 

0.2 

i
k
 - 

5k 
4
0
+
 
1
0
 

400 
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0
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100 

10 
0
.
2
 

1A 
10 

- 
ik 

5
0
+
 
2
0
 

170 
250 

+ 30 
200 

300 
+ 

50 
100 

20 
0.2 

tk 
- 5k 

70 
+ 

30 
270 

400 
+ 40 

320 
450 

+ 
70 

100 
25 

0.2 

10A 
JO- 

ik 
40 

+ 20 
210 

300 
+ 60 

270 
400 

+ 65 
110 

13 
02 

1k 
- 
5k 

75 
+
3
0
 

300 
750 

+ 
75 

480 
850 

+ 
80 

110 
13 

0.2 

5k 
- 

10k 
400 

+ 
60 

0
1
1
%
 

0
.
1
5
%
 

+ 
300 

0.14% 
0
.
2
2
%
 

+ 
300 

130 
28 

0
.
2
 

10k 
- 
20k 

0.2% 
+ 

150 
0.4% 

0.54% 
+ 0.16% 

0.5% 
0.72% 

+ 0.16% 
250 

50 
1.0 

Other 
ACI 

Specifications 
NOTES: 

[1] 
FS 

= 
2x 

Nominal 
Range 

Value 
(e.g. 

20mA 
on 

10mA 

Scale 
Length 

100A 
to 

1A 
ranges: 

9% 
ta 

200% 
of 

nominal 
range 

range). 

- 
9) 

9) 
i 

10A 
range: 

9% 
to 

110% 
of nominal 

range 
[2] 

For 
same 

conditions 
between 

18°C 
and 

28°C. 

Settling 
Time 

T
o
i
O
p
p
m
 

of 
step 

size: 
10Hz 

to 
32Hz: 

<10 
seconds 

_ 
setts 

tint 

33Hz 
to 

330Hz: 
<3 

seconds 
1] 

e
n
 

= 
r
o
m
e
o
 

at 
certification. 

Factory 
certification 

>330Hz: 
«1 

second 
empe! 

= 

Range 
change: 

Double 
the 

above 
times 

{5] 
Predominantly 

second 
harmonic 

(negligible 
error 

on 
mean- 

Setting 
Resolution 

tppm 
sensing 

equipment). 

Frequency 
Accuracy 

<1 
00ppm 

for 
life 

M
a
x
i
m
u
m
 

Reactive 
{OnF, 

1mH 
(time 

constant 
<tps) 

Load 

Compliance 
Voltage 

100pA 
to 

1A 
ranges: 

3V 
rms 

140A 
range: 

2V 
rms 
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Section 6.3 - 4808 Specitications 

Resistance Accuracy Specifications 

Option 50 - Resistance 
  

  

  

      

  

  

  

Resistor 4-Wire Accuracy Relative to Calibration Standards Calibration | Temperature 
Nominal = (ppm OUTPUT = ppmFS) [tl Uncertainty | Coefficient 
Value ' (Zppm Output} | (tppm/*C) 

24 Hours 90 Days 1Year 
Stability () Teer 8] = 1°C Teert (3] + 5°C 

10 2 10 25 10 6 
1002 4 3 9 5 2 

1kQ 1 3 9 5 2 

10kKQ, 1 3 4 2 

100kQ 1 3 10 6 2 
IM 2 10 2s 12° 6 

10MQ. 2 26 50 17 10 

100M 3 30 70 50 20 

Resistor 2-Wire Accuracy Relative to 4-Wire Accuracy 

Nominal 24 Hours 90 Days Year 
Value Stability 2! Teer 8+ 1°C Teert 814 5°C 

10 +5mQ tmQ 210mQ 

1002 +10mQ £10mQ £20mQ 

1kQ to 100M2 2100mQ #100m2 #200mQ           
Other Resistance Specifications 
  

Display Resolution O.ippm 

Connections Programmable 2-wire/4-wire sense 
Programmable remote/local guard 

Fuse Protection To 120V rms         

NOTES: [1] FS = 2x Nominal Range Value (e.g. 208 for 100 resistor). 

[2] For same conditions between 18°C and 28°C. 

[3] Tcert = temperature at certification. Factory certification temperatura = 23°C 
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