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3000 / 3300 Series Calibrator Range Overview

The 3000/ 3300 range of calibrators are a related group of products, offering flexibility and user
defined configurations. The range of options available depends on the product derivative and is

detailed below :

3350 = 3050 Product Relationship

3350

Calibrator

50ppm Precision

DC VOLTAGE

200mV Range
2V Range
20V Range

CE 8 8 8

0

OPTION 3350AC

AC Capability to Any Fitted
Voltage or Current Range

OPTION 3350HV

200V Range
1kV Range

OPTION 3350LC

200uA Range
2mA Range
200mA Range

OPTION 3350HC

2A Range
20A Range

OPTION 3350RES

0 Ohms ¢« 10 Ohms «100 Ohms « 1 kKOhm e

10 kOhm « 100 kKOhm ¢« 1 MOhm « 10 M
100 MOhm

Ohm

OPTION 3350CAP

10nF « 100nF « 1uF

3050

50ppm

Calibrator

Multi Product

DC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

DC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
20A Range

AC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

AC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
20A Range

RESISTANCE

0 Ohms ¢« 10 Ohms 100 Ohms ¢ 1 kOhm e
10 kOhm ¢ 100 kKOhm « 1 MOhm « 10 MOhm

100 MOhm

CAPACITANCE

10nF « 100nF « 1uF

SPECIFICATIONS FOR THE 3350 AND 3050 ARE THE SAME
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3341 =» 3041 Product Relationship

3341

25ppm
Precision
Calibrator

DC VOLTAGE

200mV Range
2V Range
20V Range

#

&

+]

#

o

OPTION 3341AC

AC Capability to Any Fitted
Voltage or Current Range

OPTION 3341HV

200V Range
1kV Range

OPTION 3341LC

200uA Range
2mA Range
200mA Range

OPTION 3341HC

2A Range
30A Range

OPTION 3341RES

0 Ohms ¢ 10 Ohms 100 Ohms ¢ 1 kOhm e
10 kOhm ¢ 100 kKOhm « 1 MOhm « 10 MOhm
100 MOhm « 1 GOhm

OPTION 3341CAP

InF ¢ 10nF « 100nF « 1uF « 10uF

3041
25ppm
Multi Product
Calibrator

DC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

DC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
30A Range

AC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

AC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
30A Range

RESISTANCE

0 Ohms ¢ 10 Ohms 100 Ohms ¢ 1 kOhm e
10 kOhm ¢ 100 kKOhm « 1 MOhm « 10 MOhm
100 MOhm « 1 GOhm

CAPACITANCE

InF ¢ 10nF » 100nF « 1uF « 10uF

SPECIFICATIONS FOR THE 3341 AND 3041 ARE THE SAME

3000-33xx Series Service Manual.doc

Page 7




3000-33xx Series Serivice Manual

Transmille Ltd.

3310 =» 3010 Product Relationship

3310

8ppm
Precision
Calibrator

DC VOLTAGE

200mV Range
2V Range
20V Range

#

&

+]

#

o

OPTION 3310AC

AC Capability to Any Fitted
Voltage or Current Range

OPTION 3310HV

200V Range
1kV Range

OPTION 3310LC

200uA Range
2mA Range
200mA Range

OPTION 3310HC

2A Range
30A Range

OPTION 3310RES

0 Ohms ¢ 10 Ohms 100 Ohms ¢ 1 kOhm e
10 kOhm ¢ 100 kKOhm « 1 MOhm « 10 MOhm
100 MOhm « 1 GOhm

OPTION 3310CAP

InF ¢ 10nF « 100nF « 1uF « 10uF

3010
8ppm
Multi Product
Calibrator

DC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

DC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
30A Range

AC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

AC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
30A Range

RESISTANCE

0 Ohms ¢ 10 Ohms 100 Ohms ¢ 1 kOhm e
10 kOhm ¢ 100 kKOhm « 1 MOhm « 10 MOhm
100 MOhm « 1 GOhm

CAPACITANCE

InF ¢ 10nF » 100nF « 1uF « 10uF

SPECIFICATIONS FOR THE 3310 AND 3010 ARE THE SAME
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DISASSEMBLING THE 3000 SERIES CALIBRATOR

1. Remove the two side fixing screws from each side of the calibrator front panel:

2. Turn the calibrator over to expose the bottom of the case.

Screws marked in blue hold
the bottom of the front
panel in place. These only
need to be removed to allow
the front panel to be dropped
down. ** It is not necessary
to remove these screws to
remove the top cover from
the calibrator case.

Screws marked in red hold
the top cover in place.
These should be removed to
allow the top cover to be slid
back (towards the rear of the
calibrator). Note the top
cover of the calibrator should
be slid back with the
calibrator ‘right side up’

Screws marked in green
hold the back panel
assembly in place. These
only need to be removed if
the back panel is required to
be removed.

3. Turn the calibrator ‘right side up’ — the top cover can now be slid back towards the rear
of the calibrator to expose the internal PCBs.

3000-33xx Series Service Manual.doc Page 9
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LOCATION OF INTERNAL FUSES

The 3000 series has internal fuses to protect from voltages applied to the calibrator.

These are located on the front panel board, the connector board and on the top board
within the calibrator.

Fuse locations :

Top board
(output board)
fuses :

Connector

Board Left Hand

5A Anti Surge
2A Ultra Rapid

Right Hand

630mA Anti
Surge Ceramic

Front Panel
Board

2A Ultra Rapid

3000-33xx Series Service Manual.doc Page 10
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3000 SERIES CALIBRATORS CONSTRUCTION.

The calibrator is built up from a number of sub assemblies.

1) The Rear Panel Assembly

2) The Front Panel/Display Assembly

3) The Frame/Connector board Assembly

4) The Top power supply/Control PCB

5) The micro controller PCB

6) The PT100 / Inductance/Simulated resistance PCB (Option)
7) The Mid Analogue PCB

8) The Ref. & D/A PCB

9) The Lower scope/Power PCB (Option)

Details of the Function and major components used in each sub assembly: -

THE REAR PANEL ASSEMBLY

General Description

This assembly provides the power for the unit, the interface & power inlet connections and
the power stage for the 20/30Amp output together with the shunt and relay switching.
The 24V fans are also bolted to this panel.

Connections

There are four main connections to this assembly,

1) A ribbon cable to the top board for low AC power from the transformer and interface
connection.

2) A cable assembly which connects the power amplifier stages to the Mid PCB.

3) Two (Red/Black) Crimp spades take the 20A output to the Front Panel Connection.
4) An Earth Wire Direct from the Power inlet to the Front panel

Circuit Description: Rear Panel Assembly

The power connects through the IEC Power inlet connector which incorporates filter,
switch, fuses and line voltage selection. Power is then directed to the 110/110 Volt primary
windings of the transformer. The line voltage selector puts the windings in parallel for 110
Volt operation and series for 220/240 Volt operation. Care should be taken to fit the correct
fuses. The transformer has several low voltage secondary windings which connect to the
top PCB. There is also a 30Amp 6-0-6 Volt centre tapped secondary which connects
directly to a high power bridge rectifier which is heat sinked to the rear panel.

The output of this is taken to the 68000uF filter capacitors to give the Low voltage/ High
Current DC positive and negative power used by the high current output stage.

The Power output for the 30 Amps is provided by 6 MOSFETs mounted on the heatsink
assembly cooled directly by a fan. This assembly also has the bias components for the
output stage. The Output from this stage connects directly to the 4 terminal precision
current shunt mounted also on the rear panel for heat sinking. Two high current relays
mounted on the PCB disconnect the output stage from the output terminals when the
30Amp Output is off. The relays are controlled by the firmware.

The temperature of the power amp heat sink is monitored by the microcontroller from a
themistor fitted to the heatsink The amplifier can then be shut down by the microcontroller
in the event of overheating.

3000-33xx Series Service Manual.doc Page 11
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THE FRONT PANEL/DISPLAY ASSEMBLY

General Description

The front panel assembly provides a complete user interface to the calibrator and includes
the LCD Graphic Display Module & backlight, custom rubber keyboard, digital
potentiometer and all associated control logic. Also on the PCB are the relays which
connect the low to ground/earth of the output, the output connections themselves and the
feature/pod connector.

Construction

The PCB and display are mounted on studs from the plastic front panel. The front panel
itself is screwed into the frame by 5 screws located around the front panel bezel.

Connections

There are several connections to this panel

1) Processor interface to front panel PCB from Top PCB - ribbon cable

2) Internal connection from Display to PCB

3) Internal Connection from Keyboard to PCB

4) Ext Pod 9 way ribbon to connector PCB

5) Connections to the volts/low current output sockets from connector board
6) Connection to the 30 Amp Output sockets from Rear Panel Assembly

7) Connection to Scope BNC from Scope / Power PCB if option Fitted.

Circuit Description

This PCB has only logic control circuitry made up of some address decoding and data
latches to drive the LED’s and earthing relays.
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Adjustments

Two trimmers adjust the contrast and back light brightness. BRIGHTNESS

CONTRAST
THE FRAME/CONNECTOR BOARD ASSEMBLY

General Description

Fitted in between the top and bottom of the frame behind the front panel assembly is the
connector PCB into which the Top (power/control), Mid (analogue) and Lower
(Scope/Power) Options plug into. There is only a small amount of circuitry for the A/D
converter.

The board connects 3x 32 way connectors to each board. From left to right viewed from
the front the most left connector row is for output, the centre row is for control/processor
bus and the right is power supply.

3000-33xx Series Service Manual.doc Page 13
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THE TOP POWER SUPPLY/CONTROL PCB

General Description

This board has the power supply circuitry, regulators, fuses etc, the isolated RS232
interface circuitry, the 16.777MHz reference frequency crystal oscillator, the capacitor and
resistor relay switching and connector for the PT100 option and Inductance option. The
processor module with memory, clock & firmware etc plugs into this board on the front
right hand side. The top cover forms part of the heat sinking of the power supply regulators
and although for testing the calibrator can be operated without the cover it must be fitted
for long term operation.

Connections:

1) 3 x 32 way connector’s to the connector/mother board.
2) Multi way ribbon to front panel assembly
3) Multi way ribbon to the rear panel for power/interface

Replacing Fuses

To inspect/replace the 4 fuses on the top board it is necessary to remove the top cover of
the instrument, (see removing back panel) the remove the screening cover for the PCB to
expose the fuses.

Circuit Description

Power Supply is standard bridge rectifier regulated with 3 terminal regulators. Supplies are
1) = 5 Volt for logic etc. ( This is low power and regulated down from the 15V rails)

2) = 15 Volt for opamp’s analogue circuit etc.

3) £ 25 unregulated supply for the power amp for high voltage on the mid PCB,

4) £+ 35 Volts regulated at 30mA for the 20 Volt range output amp on the mid board

5) £ 12 Volts unregulated for the isolated RS232 interface and back light.

The power supply also produces a relay supply line the voltage of which can be controlled
by the processor, switching to 12 Volts when relays operate and returning to 5 volts
latched state. The RS232 interface is optically isolated using 2 high speed opto coupler
and op-amps to buffer and level shift.
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Latched relay drivers connect to the processor bus and directly drive the relays which
switch the precision resistors and capacitors to connect to the output sockets.

The Processor also controls the frequency divider used for the reference frequency output.
Pulse width is generated directly by the processor module and is switched through to the
out put by relays controlled by latched driver IC’s as per resistance.

THE MICROCONTROLLER MODULE

This module provides the complete control of the calibrator. The board contains also the
firmware, Flash (holds calibration constants) and RAM required for the calibrator.
This is board level replacement if a fault is suspected with the processor functions.

THE PT100 / INDUCTANCE PCB (OPTION)

General Description

Plugs into the top board to provide PT100 resistance values and or inductance.
Values must be calibrated after board is fitted.

Connections

3 rows of pin connection to top board.

Circuit Description

Precision wire wound resistors switched by relays controlled from the processor.
Relays driven directly from latched relay drivers on the processors bus. Inductance similar.
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THE MID ANALOGUE PCB

General Description

The mid analogue PCB contains all the circuitry to produces all of the DC and AC voltage
and current ranges. All outputs are controlled by feedback against the output (-10 Volts to
+10 Volts) from the ultra precision 26 Bit D/A which plugs into this board.

Precision resistors attenuators and precision current shunts selected by relays and
analogue switches depending on the range measure the output and compare with the
reference, the error signal is amplified a feed to the power output amplifiers. High voltages
can be present on this board and a shock hazard exists when working on it.

Connections

1) 3 x 32 way connections to the connector/mother PCB
2) Connector to the rear panel assembly.

Circuit Description

To simplify the description and operation of this board the circuit will be described in
sections

1) DC Ranges

There are 5 DC ranges, 200mV,2V,20V,200V & 1000V. All DC with the exception of the
200mV range is produced by a resistive divider from the 20Volt range, are produced by
comparing the output after scaling with the output from the D/A module. For the 2Volt
range the output from the D/A is resistively divided down. Unlike a DMM attenuator each
range has its own divider. The correct divider is selected by relays and or analogue
switches. The error amp is a precision copper stabilised amp the output of which is feed to
either the low voltage amplifier (20v) or to the high voltage amplifier.

2) High Voltage DC Amplifier.

The DC signal from the error amp is feed to a chopper circuit at approx. 10kHz. The
resulting AC signal is filtered and feed to the LM10 power amp which drives the ferrite step
up transformer. The output from this transformer is rectified and filtered to return it to DC
where it is switch by relays through to the output sockets. The output current of the
transformer is monitored by a triac circuit which if tripped will open a relay feeding the
LM10 thereby cutting off the output.. This important safety trip operates very quickly and is
independently of the processor. However once tripped it is detected by the processor and
the calibrator returned to standby. The trip is automatically reset by the processor when
the output is turned back on.
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3) Current Ranges:

For current ranges the output from the error amp is fed to a transconductance amplifier,
the output of which passes through current shunts selected by relays or analogue switches
depending on the range selected and then connecting through to the output sockets. The
voltage generated across the selected shunt is measured by a differential amplifier and
referenced to OVolts. This is then used as the feedback/control voltage to be compared
with the D/A output.

4) AC Voltage/Current ranges.

For AC functions the feedback signal is routed to an AC RMS to DC converter. The output
of the converter is compared with the reference signal from the D/A converter. The error
signal is then used as the reference input for a D/A converter which is clocked at the
required output frequency with the digital code to produce a pure sine wave. The output
from this converter is then feed to the output amplifiers which apart from the high voltage
ranges are the same as the amplifiers for DC ranges.

5) AC High Voltage.

To generate AC high voltage the output from the D/A AC generator is connected directly to
the LM10 power opamp. Then depending on the frequency range selected the output is
connected to either the low frequency 25Hz to 3kHz step up transformer or the High
Frequency step up transformer. The output from the selected transformer is then
connected via relay to the output.

6) Output Overload detection.

When the error signal produced by either the DC error amp or AC error amp is to large it is
detected by a comparator which activates the error line to the processor. The processor
can the return the calibrator to the standby condition.

THE REFERENCE & D/A PCB:

The Reference and D/A board is specially aligned, aged and tested with matched
components including the reference chip by Transmille. To minimise leakage and avoid
temperature gradients certain areas have been potted and therefore cannot be repaired.
This board is extremely reliable and in the unlikely event of a fault a complete replacement
should be obtained from Transmille.
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THE LOWER SCOPE/POWER PCB (OPTION):

General Description

A retro fit option for either the scope or power. Fits into the lowest side runners in the
frame and plugs into the mother board. The board is covered with a screening can which
must be in place before the Levelled sweep of the scope option is calibrated.

Connection

3 x 32 way plugs to the connector board
BNC scope output connector to Front panel assembly

Power Circuit

The power circuit duplicates the AC current circuit of the mid board. The current sense
from the current shunts selected by the mid board is returned to this board where the
phase of the signal is compared to that of the voltage output. The phase difference is
measured by the processor which momentarily stops the clock to either of the AC
generating IC’s to provide the required phase relationship.

Oscilloscope Circuit

The scope circuit is can be split into 3 parts, the levelled frequency sweep, the time marker
outputs and the amplitude outputs. The levelled frequency sweep is produced by mixing
the outputs of two very high frequency VCO's together. The frequency of the VCO is
controlled by a phase lock loop circuit. Due to the very high frequencies (GHz) used in this
part of the circuit repair should only be attempted with the specific know how required for
servicing RF circuits.

Time markers are simply produced by dividing down the output from the Leveled
frequency sweep circuit above. The correct output from the divider being selected by a
multiplexer controlled from the processor.

The amplitude output is taken from the main DC voltage calibrator output and chopped into
a 1kHz square wave by high voltage VMOS FET’s. The lower ranges being divided down
from higher ranges.
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CALIBRATION / VERIFICATION OVERVIEW

To verify the 3000 Series calibrators, it is necessary to measure the outputs from each
range and compare them to the published specifications. Linearity checks should also be
performed.

A basic verification procedure would be typically as little as 60 tests, although a full
procedure may be as many as 400 tests. Please see www.transmille.com for an example
3000 Series certificate. When using Transmille PROCAL calibration software, a fully
automated verification & calibration procedure is available for approved service centres.

Adjustment can be made using two methods — either direct front panel adjustment or
adjustment using a PC based Virtual Front Panel software package (optional) with the
calibrator connected to the PC RS232 interface.

WARNING : RISK OF SHOCK
THIS PROCEDURE SHOULD ONLY BE ATTEMPTED BY QUALIFIED PERSONNEL

To prevent unauthorised use of the VFP software, a password is required before access is
granted. Adjustment can be completed without disassembly of the calibrator. Each function
e.g. DC voltage, AC Current, Resistance etc. has several ranges. Each range has one or
more calibration constants. See table below.

3000 Series adjustment allows any calibration constant to be adjusted independently of
any other, therefore it is possible to adjust a single range without needing to adjust any
other points. Altering the calibration constants directly changes the calibrators output.
Adjusting the calibrator simply involves changing the constant until the output reads
correctly.

DC Voltage : Zero : + Full Scale : - Full Scale

AC Voltage . Zero : Full Scale @ 206Hz : Frequency Response
DC Current . Zero : + Full Scale : - Full Scale

AC Current . Zero : Full Scale @ 206Hz : Frequency Response
Resistance . 2 Wire & 4 Wire value for each resistance
Simulated Resistance

Capacitance . Value for each Capacitor

Simulated Capacitance

Inductance . Value for each Inductor

PRT/RTD . Value for each Resistor

Oscilloscope Amplitude : Full Scale (2 Range)
Timebase : Crystal Reference (No Adjustment Required)
50kHz :
Bandwidth :

Power Current . Zero : Full Scale

Linearity is inherent within the design of the D to A in the calibrator and does not need to
be adjusted.
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Adjustment : Equipment Required

= Precision 8 Y2 Digital Multimeter. E.g. Hewlett Packard HP3458A or Wavetek 1281.
= Capacitance / Inductance bridge. E.g. Wayne Kerr B905.

= Frequency counter.

» Shunt resistors for measurement of 2A and 20A.

= Low thermal test leads with 4mm plug terminations.

= Shrouded test leads suitable for 1000V AC measurements.

= 1m BNC to BNC cable with 20ff BNC to 4mm adapters.

= Computer with RS232 interface running Transmille virtual front panel program.

= RS232 cable.

‘ General set up for calibrating 3000 series Calibrators ‘

C runming Procal software
] e |Se-1‘i:\11 E.5232 interface to control Calibrator |

et &

IGPIB/TEEE Interface
[To control
HP3458A

1 Metre 50 ohin Screened Coax
with low thermal 4mmn plugs on each end.
Short together at Calibrator end

MO

i Other Equipment Required I

An RLC Meter of suitable accuracy (Interface not required)
For Calibration of the Capacitance and Inductance outputs

1 Ohm / 24 cwrrent Shunt
For Calibration of the 2A ranges

0.1 Olan / 30A current Shunt
For Calibration of the 30 Amp Range

100Hz 10MHz Frequency Reference
Frequency To Standardise the HP DML Frequency Measurement
Reference

Wide bandwidth Scope with 50 ohm input for calibration of the
Scope Constant Level sweep output.

1 GHz Frequency Counter
For measuring Time base up to Ins

General.

2 Sets of 1m length, 50 ol coax cables with low thermal connections
Pair of 30 Amp high cuarent test leads

50 olun through line Terminator

BNC to 4 mm convertor

NOTE The plugs used on the test leads used for DCV must be low thermal gold plated copper.
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ADJUSTMENT OVERVIEW —
USING 3000 SERIES VIRTUAL FRONT PANEL SOFTWARE

1) Install virtual front panel software.
2)  Connect 30xx to computer RS232 port
3) Allow all equipment to stabilise for at least 4 hours.
4)  Run virtual front panel program.
5) Select range & output to be adjusted using the virtual front panel program.
6) Enter calibration control mode. (Password required).
7)  Press ‘Start’ to enable adjustment. A ‘C’ will appear on the calibrator display.
8) Adjust calibration constant until the output of the calibrator is correct.
The constants for each range must be adjusted in the correct sequence.
See following pages for details.
9) Press the store button to save the constant.
(Changing range will also store the constant.)
Press the ‘abort’ button to abandon calibration of the range being adjusted.
10) Select next range to be adjusted.
11) Close calibration control panel and exit virtual front panel program

Starting the Virtual Control Program

1) Install the Virtual front panel program onto computer from Transmille CD
The CD will auto-run. Select 3000 Series Virtual Front Panel and follow
installation instructions.

3000SERIES |

VIRTUAL FRONT PANEL SOFTWARE
e PC CONTROL & CALIBRATION SOFTWARE

V7.8 : 01/02/2008

2) Connect RS232 cable between computer and calibrator.
3) Run the Virtual front panel program.
4) Select COM port

_f Set Communication Port

Select on a different COM port ta change

COME -

5) Click the ‘Show Calibration Control Button’
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3000 Series Yirtual Front Panel V7.8 : 01/02/2008

4+000.000mv ~ M=m

[ SR S SR S S SO CHNN o
PG 1T A D J UV ST

Infarmation Range
Firmuvar Set Output Value
200rty ‘ 2 ‘ ‘ 20 ‘ ‘ 200 ‘ ‘ 1000 ‘ |

Cloze
5 lue the Ente
et valus then press Erter | D0

W' &t Dutput OM Local

| Zero ‘ -FS. ‘ ‘+F.S.|

Function Sh
ow
o o] oo ]@]| @@ | ] ibrat
‘ Calibration
Amplitude || TimeBase || Bandwidth | | Band. FEEFH TEMP H FRT H POWER ContrOI
d0:x Precision Mulli Product Calibrator Change | Adapter
ot | COMPon | Diiver
Virtual Front Panel AbaLt Edtor
X b
Please enter the Calibration Control access code in the I
hiox below gk Enter
Cancel L F.S. + Password -
Intarmation tran S
Firrmvar e ouTPUT|
117 ol _on
Close
St walue then press Enter | SO0
¥ futo Outpul ON Local
Function
oo e |~ @@ @] e ]
P
Amplitude || TimeBase Eandwnﬂth| Biand REFH TEMP “ FRT H POWER ‘ |‘
jeii i i Adapter v €73l
30 Precision Mulli Product Calibrator [ Spange | SO [@ (]
Virtual Front Panel About Editar Shaw Cal Control Exit

6) The main calibration screen is now displayed

3000 Series Virtual Front Panel V7.8 : 01/02/2008

4+200.000mv =

~
-
“
“
~
.
e
“

-F.S.

Zero ‘

Informatiot Range
Firmuare Set Output Value
200my 2 20 200 1000y ’7

Close
COM Part

W Auto Output ON Local

Cal Factor Reset Actual 0P Start

| General Selup
Store

Send Cal Factor +1 +10 +100 +100 +1Dk +100 Abart ModaSalup

Set walue then prass Enter

Calibration Control [Cal Factor Index =1 Positi |ve]

30 Precision Multi Produet Galibrator Change A[;ﬁapler
nver
YArtual Front Panel About EOM Port Editor Hide Cal Contral
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DC LOW VOLTAGE ADJUSTMENT : 200mV to 20V Ranges

SETTINGS & CONNECTIONS

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting DCV, NPLC 30, NDIG 6, ARANGE

30xx Terminals \Voltage

Notes NULL DMM before test and re-check NULL after 200mV range adjustments

1) Connect shrouded test leads between 30xx Voltage terminals and DMM Voltage input.

Connections for DC & AC voltage Measurements

1 Metre 50 olun Screened Coax
with low thermal 4man plugs on each end.
Short tugetlu?r at Calibrator end

!

Adjustment sequence for DC 200mV to 20V ranges.
1) Zero 2) + full scale 3)- full scale

Zero Adjustment

1) Click 200mV
range button

= 3000 e ries Vietual Front Panel ¥7_8 ; 0705 26008 | 2) CIle START
- butt
$+000.000mv
E D\l & l-ul -'!.“F::l U‘* T

I i P

Cabbaston Corded [Cal Facior | noen = 45 : Zar]
Cal Factor Pl

— o FYFryryry
] VVVV VY :
Sared Cad Factos (21 | [#90 |[3100] proon) [ |
Frecision Galitrator P L 3) Click up/down
e | el I w@m TE—I buttons until DMM
reads 0.0000mV

Eclica
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Positive Full Scale Adjustment

Tl 3000 Series Virtual Front Panel V7.8 : 01/02/2008

$+200.000mv "= ik
R e [zere | [-Fs ] [ES]

Infarmation Rahge

Firmevare

Set Output Value

| 2 H 207 H 2[IEIV||1EI[II]‘\/|

200m

Close

Set walue then press Enter

5) Enter reading on coM Par
DMM here and click ¥ fuioDuipu 0N | Laca
]

lﬁ

CALC button DMM | S22 555
should now read | % s | e Se
200.0000mV. Fine Ea\c 1n mn 1nn mk TiooR|  Abort Mode Setup

Send Cal Factar
adjustment may be :
%]

. 3Mx Precision MuMi Product Calibrator B3] | chang-
made using the Wirtual Front Fa,Z{ At Cob Por Hide Cal Contol

up/down buttons

Adapter
Dmver
Editor

Exit

Negative Full Scale Adjustment

i 3000 Series Virtual Front Panel V7.8 : 01/02/2008 =3
-200.000mv  Fmm puton
. co
7) Enter reading on ¢ / utton
I ‘sl o B s B s B o BT o BN R o
DMM here and click ] S e s [zero | [FF] [+Fs
CALC button. DMM Information Range
should now read Elmyere o | " H o H - || muw| ,M
-200.0000mV. Fine
adeStment may be et value then press Enter @l
made using the ) Eoper
Auto Output OM Local .
Up/dOWﬂ bUItons Cahhlat\onContr al Faclor\ndek 23 Megative] 8) CIICk the
Ca\ Factar FReset| cial 0 Start STORE button
IIII Stme
[
Send Eal Factar (2107 [2100 ] [£1000] M M
J0xx Precision Multi Product Galibrator Change | Adapter
TArtual Front Panel Ahout COM Pgw D::leg: Hide [CGEI_‘EJMUQI Exit

i 2V AND 20V RANGES ARE ADJUSTED USING THE SAME METHOD
\3) AS THE 200mV RANGE.

i SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
\3) 3050 /3041 /3010 CALIBRATORS
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DC HIGH VOLTAGE ADJUSTMENT : 200V and 1000V Ranges

SETTINGS & CONNECTIONS

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting DCV, NDIG 6, NPLC 30, 1000V RANGE

30xx Terminals \Voltage

Notes Zero adjustment point is at 5% of full scale (200V Zero = 5V : 1000V Zero = 50V)

1) Connect shrouded test leads between 30xx Voltage terminals and DMM Voltage input.

Connections for DC & AC voltage Measurements

1 Metre 50 olan Screened Coax
with low thermnal 41n plugs on each end.
Short mgethelr at Calibrator emd

!

200V Zero Adjustment

=i 3000 Series Virtual Front Panel V7.8 : 01/02/2008

1) Click 200V range L 2)Enter'5’in
button _W 0 OV 9’ this box and
;

press return
key

- i . i . o .
DI G I T A D JU ST
Infarmation Range
Firmevare:
Rty
200mi ) H 207 | 200 |1DDDV|
Close
St value then press Enter | 0

v Auto Output ON Local

Calibration Contral [Cal Factar Index = 48 Zero] e ——— 3) CI'Ck

Cal Factor Fieset|
’7@ e General Selup up/down .
5 buttons until
Send Cal Fastor +1 +1u +1 00 +1 000 +1 o3 +1 ooR] _ &bort | Mode Setup DMM reads

givion ] 5.000V
Hide Cal Exit

Editar ide Cal Control

3t Precision Hulti Product Calibrator
frtual Front Panel Ahuu

Change
COM Part
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200V Positive Full Scale Adjustment

5) Enter reading on
DMM here and click
CALC button. DMM

should now read
200.000V. Fine

adjustment may be

made using the
up/down buttons

= 3000 Series Vietual Front Paned ¥7.8 ; 01527008

$+200.000V

Eﬂlﬁ-ll a ® 0owos T

Infoaretion — - Famge

Fidrmie
[ [ [ ] [ | o] | |

Calbtastrn Conired [Cal Factor|rcen = A : Pariesa)

<l

| _DC |
COM 5
e button

| Zern || -F.&| [+Fs

b Dhbpud Wk

Eri wubm e pezy Endar

iy 0 uigwst R

i
I Pt

L

4) Click +FS

Cal Fuctar Paual o fchud 0P 1 r‘ r‘ r‘ r" r c-hwsm
i ndl:.urw ;u: I _I E
[Froduet Galibralor

m.E*L, L]

E-#n

_/

200V Negative Full Scale Adjustment

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
-200.000V. Fine
adjustment may be
made using the
up/down buttons

kaoo ooov

Ifoarastion Fare

Frmme
] I | A

FL ndt.uF-cm ;.u:

(2] [E

St Dutpud Viksn

Sri whm dhars peay Bl

ik Duikge i R

Gyt
a0 Pt

I.

== @J%

| 6)Click-FS

button

| 8)Clickthe
STORE button

Edn

R B
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1000V Zero Adjustment

1) Click 1000V range
button

+50 OOV

|E|DII:-||

Ifoarastion Fare
Frmme

”;m”ml 0

Ciadbastion Condred [Cal Farior e = 3 - Zare|
l:d Factr  Fei

L] [

o MNAAAIR = es
i !l!ll BEs

Eill CoM

| 2ee0 | [ -Fs | ffFs |
s-wmym
I =1

Gyt
a0 Pt

Sri whm dhars peay Bl

Fﬂ-c-tl-w-:ﬂ _Lee

Jikzx Freeision Muiti Froduct Galibrator
‘rtual Front Fanel f':“p‘ﬁ'

IEI

Edn

2) Enter ‘50’ in
this box and
press return
key

3) Click
up/down
buttons until
DMM reads
50.00V

1000V Positive Full Scale Adjustment

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
1000.00V. Fine
adjustment may be
made using the
up/down buttons

vl Fronl Paned W70 ; 094020 08

=6F1000 00V

|E|n|:.-|

Ak 1wa T

Calbastion Conirod [Cal Factor|rden = 5 : Pazie]

Ifparation P

Faarmie = St Do Vinhsa Im

------- EHEEEE |
Bt bt oz Erder _.E::il
o Duigest O _Locu

Cal Fartr ] " Arhd 0F .‘ r‘ r‘ F " vl S8
L eeeee - o

L_oc i button
<0 CoMs

[z (7] 2]

i | . | B

E-#ru

.__;w--nn|

_/

4) Click +FS

1000V Negative Full Scale Adjustment

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
-1000.00V. Fine
adjustment may be
made using the
up/down buttons

0%1000 oov

|E|DII:-||

Infparestinn Fare

a % 0ounoa T

| Zeoro || -F5!| |-|-'_s.|

Sat Cutput ok | (TR

Frmme

B EIE

Ciadbastion Condred [Cal Farior | s = 27 : Hagairea]
Cal Factr  Fiaai |

Surd Cal Factoa

|
| =

Gyt

Sri whm dhars peay Bl £ Pt

ik Duikge i R _Lee

— e A AlAIAl4 L
o E!IIII—fﬁ/

R B

Edn

___ 6)Click-FS

button

| 8)Clickthe

STORE button
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3 SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 /3010 CALIBRATORS

After calibrating the DC Voltage ranges, Click the HIDE CALIBRATION
CONTROL button to return to the ‘function selection screen’.

Infparsstion s
R[] [ ] o] ] | g = HIDE

= CALIBRARATION
CONTROL

[pemr—

' ik Dukgest O

;ﬂlﬁcﬁ“lm":.ﬂ'ﬁm} - ‘ AlAlZ
e || =
105t Fcisian Mult Fraduct Calibrator |
Wrtusl Hront Fanel

Eau

KRS w Wiwfual Fronl Paned Y70 ; (00827008

0\-1000 oov =

|E||:u|.;,.| A F J U8 T |M||-F.&||¢F_S_|
Infowrsgion — - Fange

w ceomstan_| (D

....... | ” ””"”m“'ml @ =

Gl

Bl wuhm far pay Eir - (4 Pt

—

F i 0ot O Locsd

Furciian

Loee | oo J oo f[ o (@ ([ F || B[ o || w0 |
KA A

|wu||1ndm||hmr.”ﬁnhir'” TEWF || PRT ||Fﬁniﬁ|mm| "'

E-#n

FUNCTION SELECT SCREEN.

3000-33xx Series Service Manual.doc Page 28



3000-33xx Series Serivice Manual Transmille Ltd.

DC CURRENT ADJUSTMENT : 200uA to 200mA Range

SETTINGS & CONNECTIONS

Test Leads Low thermal screened test lead with 4mm plugs

HP3458 Setting DCI, NPLC 30, NDIG 6, AUTORANGE.

30xx Terminals Low Current

Notes Current range null performed prior to measurements
Zero measurements are done with 1 count set (Reason : The 3000 Series achieves
zero current output by providing an open circuit when display reads zero).

1) Connect shrouded test leads between 30xx Current terminals and DMM Current input.
2) Open circuit test leads at calibrator end and select MATH NULL on DMM
3) Re-connect test leads to 30xx

Measuring output current directly with the DMM up to 200mA

Connect the 2Amp current output input terminals on the calibrator to the current
input on DML using a low thermal screened lead.

4) Select DCIl on FUNCTION SELECTION SCREEN.
5) Click Show Calibration Control Button
6) Select each range in turn and adjust zero, positive full scale and negative full scales

Zero Adjustment

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

"+000 . 001'|J.A 2) Click ZERO

. button

|E|n|:~-l A w dua T |M||'F'&||'F'S'|

1) Click 200uV e || 1 DTl i |
range button _/'W” w [ | ][ ] | =
] N

ErPast

7 ik D gt O Locsd

Cabbastn Conirol [Cal Factor indes = 50 : Zar] [ — 3) C|ICk START

a— AldAlAlA =2 button
<) YVVIVIV, .2
ard Cal Facio [210 |[3100] f1oon|| o | frroa] T = Hada Eahp

itee Pregision Bult Froduct Galbrator £ | e | e | 4) Click up/down
e 2 | m"p“"| | b E\‘ buttons until DMM
reads OuA
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Positive Full Scale Adjustment

6) Enter reading on
DMM here and click
CALC button. DMM
should now read
200uA. Fine
adjustment may be
made using the

= 3000 Series Vietual Front Panel ¥7_8 ; 01527008

4+200.000pA

E[Ill:n-ll ak d1ws T

Wfoanetion — - Fmge

Frnpar:

[ [ I

Cabbastion Conirol [Cal Factorindes = 8 : Panira]

Sri wahm Fhan paay Bniar

Egt Cirpud Wi Im

[ ]
A Pt

o Duigest OH Loesl

Cal Factr Fani] o Achud 07 .‘ r‘ r‘ F‘ r" I.'-t-tuﬂim
E ndl:.urnd E-* I 4 m

w__“ (7] | r_h.m| =
Eciita

5.8

_/

5) Click +FS
button

Negative Full Scale Adjustment

8) Enter reading on
DMM here and click
CALC button. DMM
should now read
-200uUA. Fine
adjustment may be
made using the
up/down buttons

2 3000 Series Vrfusd Fronl Paned W70 ; 000027 00§

kaoo 000pA 15!”__

ik Duikge i R

—mﬁz\\: FXTAPNT ATy >
< eeee o

jmdt.uhcm

|E|DIIZ-II Akl noaT |M|IFS'||‘FS|

Ifoarastion Fare
Fadrmie St Dstpud Vinhsa IEI
------- DR
Eri wuhm e pmar B _.lf:il

Lee:

Cwived
Eclioa

Sieex Pregision Hulti Froduct Calibrator 73 | u...,.|

A | B

7) Click -FS
button

9) Click the
STORE button

i 2mA, 20mA and 200mA RANGES ARE ADJUSTED USING THE SAME METHOD
AS THE 200uA RANGE.
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DC CURRENT ADJUSTMENT : 2A Range

SETTINGS & CONNECTIONS

Test Leads

1 sets of Low thermal screened test lead with 4mm plugs : 1 set of individual test leads

HP3458 Setting

DCV, NPLC 30, NDIG 6, 2V Range.

30xx Terminals Low Current

Notes

Measured using a 1 Ohm shunt resistor : Zero performed at 10uA (Reason : The 3000
Series achieves zero current output by providing an open circuit when display reads zero).

1) Connect test leads between 30xx Current terminals and shunt

2) Connect shunt to DMM voltage terminals

3) Short circuit test leads at calibrator end and select MATH NULL on DMM

4) Re-connect test leads to 30xx

Measuring 2 Amp output current range using a Shunt Resistor

Connect the owput "Sense’ Termninals on the shunt
to the Voltage input terminals on the DML using
a low thermal screened lead.

Connect the output from the 2 Amp terminals
on the calibrator to the cinrent shunt using
individual test leads.

| 1 Ohm , 2 Amp Cwrent shunt.
Value in Entered Proset for
reference standard 81

5) Select DCI on FUNCTION SELECTION SCREEN.
6) Click Show Calibration Control Button
7) Click 2A Range Button
Zero Adjustment

$+0.00001A . ) Gl ser0
Y e— button
|E||:u|-~-l A U5 T IM||'F-3‘||‘F-S-|
. - P
‘ange butt D s s N
range button =

Gl

i o fha pexy B o Part

F i 0ot O Locsd

3) Click START
button

Caltaston Conired [Cal Factor|rclen = 59 : Zare|

T V7 V7V VTV VN
ilr\dEﬁﬂn H Elg Eé "_-.L':-!Eg Sk]é ' | MTI:BS-I'W

Jite: Freeision Multi Froduet Calibralor Dhanga | Acapler ﬁ,,  __
‘Wrtual kont Fanel Abag | DOWFu Hda Lal Lzl

4) Click up/down
buttons until DMM
reads 10uA

Eslitma
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Positive Full Scale Adjustment

6) Enter reading on
DMM here and click
CALC button. DMM
should now read 2A.
Fine adjustment may
be made using the
up/down buttons

= 3000 Series Wirtual Front Panel ¥7.8 ; 008023004

$+2.00000A
2]

Wfoanaition— ~Fiygs

a ® 0 ns T

5) Click +FS
button

«1 COM &

[ zero | [ -Fs.| [+F5]

Eagt Ctpud Wiaum

Farwne
(N e [ |

2 ||

Casdbaation Condol [Cal Factor indes =0 : Pantsa]
Cal Fartor Farai |

jlnﬂCdFldn

o sl 0F .‘ F‘ r.‘ r1 r.‘
beasne -

Chp

S v ey B

iy Duipest OH _ Lozl

fﬂ!tﬂim

e

Cviven
Ecitra

IE

7

Negative Full Scale Adjustment

8) Enter reading on
DMM here and click
CALC button. DMM
should now read
-2A. Fine adjustment
may be made using
the up/down buttons

= 3000 Series Wirtuad Front Panel W7.8 ; 005 203008

7) Click -FS
é-2. 00000A — rhton
EDIE-II AW 08T |M||-F.S.||¢F_S.|
:::::r e Sigt Chtpud ks IE]
[ = = =] =
=1 ik s poar B -'E:in
 das Dot OF) _Lee
Wﬁm“ ey 9) Click the
N g Jﬁf STORE button
jmdt.uhcm ‘h
:';..""'"r...p:.“""""" E2k | B8
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DC CURRENT ADJUSTMENT : 20A Range

SETTINGS & CONNECTIONS

Test Leads 1 sets of Low thermal screened test lead with 4mm plugs : 1 set of individual test
leads

HP3458 Setting DCV, NPLC 30, NDIG 6, 2V Range.

30xx Terminals High Current

Notes Measured using a 0.1 Ohm shunt resistor

Zero performed at 100uA

Full scale performed at 20A to reduce self heating in shunt resistor

1) Connect test leads between 30xx Current terminals and shunt

2) Connect shunt to DMM voltage terminals

3) Short circuit test leads at calibrator end and select MATH NULL on DMM
4) Re-connect test leads to 30xx

Measuring 30 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt
to the Voltage input terminals on the DMV using
a low thermal screened lead.

Connect the output from the 30 Amp terminals
on the calibrator to the current shunt using
individual 30A test leads.

" 0.1 Ohm , 30 Amp Cwrent shunt.
) Value Entered in Proset for
reference standard 81

5) Select DCI on FUNCTION SELECTION SCREEN.
6) Click Show Calibration Control Button
7) Click 20A Range Button
Zero Adjustment

4+00.00012

2) Click zero
[t] s Zere| [T-F.5. | [+Fs. button
Infparastion Flangs
1) Click 20A N EEEEE |
range button
Eril wuhm e prz B _:E::al
a0t O Leesl

Cabbastn Conirol [Cal Factorindes = 55 : Zar]

Cal Faclr Fiamd e 3) Click START
e Bl AAdAAA =t butt

- U HERE RGN

Adspia
Cwived
Ecitra

4) Click up/down
buttons until DMM
reads 100uA
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Positive Full Scale Adjustment

= 3000 Series Wirtual Front Panel ¥7.8 ; 008023004

$+20.0000 == I

button

6) Enter reading on

DMM here and click |E| "NEENE AawJu s T. |m|| 'F'S'll'F'S'I
CALC button. DMM P P .
should now read 20A. | ™ | WH ik || iy ||m“|| = | Ihmw E

Fine adjustment may

L]

be made using the B b b B
up/down buttons - b DUs Tl || Loest
Cal e Pl "“:.',“.‘".;m" i
1 F"l ﬂ AIAA] = s
.l L .I l.J l.l L 'TTB
jlndl:nlr'lcln Enk
—— 8w MEL | B

Negative Full Scale Adjustment

B 3009 Series Yietusl Front Paned W1 R ; 018020008

4-20.0000n  mem|

8) Enter reading on e EE e
D)MM here andgclick ] e e [2ere | (EEE} [ button
CALC button. DMM Fwe || T v | [
should now read B EE N =

-20A. Fine =
adjustment may be o oo | B
FF ik gt O Loc

made using the
bt Condrod [Cal Factor | rcen = 17 : Hupairea] 9) Clle the

up/down buttons | ookl Facta rcka -
. 06édéé =

_G> f}ﬁ STORE button

suEes | B |

T Frecision Multi Froduct Galibralar . an. =
\rtual Front Fanel Edima

3 SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 /3010 CALIBRATORS
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AC LOW VOLTAGE ADJUSTMENT : 200mV to 20V Ranges

AC voltage is calibrated by adjusting the output at 206Hz and then adjusting the frequency
response at other frequencies found in the drop down box.

i IMPORTANT NOTE
THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST.

SETTINGS & CONNECTIONS

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals \oltage

Notes MATH OFF selected prior to measurements
Zero adjustment is performed at 25% of full scale — this is automatically set by the
VFP software when zero button is pressed in calibration mode.

1) Connect screened test leads between 30xx Voltage terminals and DMM Voltage input.
2) Select MATH OFF on DMM

Connections for DC & AC voltage Measurements

1 Metre 50 olun Screened Coax
with low thermal 4man plugs on each end.
Short mgethelr at Calibrator end

!

3) Click ACV on FUNCTION SELECT screen.
4) Click 200mV range button on 30xx VFP

Zero Adjustment

Ei 3000 Series Virtual Front Panel ¥7.8 : 01/02/2008

%+050 .000mv WIIM | 1) Click ZERO button
3) Click —— (output will automatically
up/down brei1T  AD U T be set to 25% of Full
buttons until e || et Dt vl Scale)
DMM reads =
50.00mV - 2) Click START

Set value then press Erter

button

¥ Auto Dutput ON

Calibration Control [Cal Factor Indzx =,

era]
Cal Factor Reset Start @
e AAAAAA
Stare
VVVVVvY =]
Abort | Mode Setup

Send Cal Factor

30 Precision Hulti Product Balibrator Change Aqu)IEr v @
= rOp Pt | Diver e
irtual Front Panel spout | COMPert | E et Hide CalControl | Esit
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Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.0000mV. Fine
adjustment may be
made using the
up/down buttons

Ei 3000 Series Virtual Front Panel V7.8 : 01/02/2008

Send Ea\ Factor Ealc

Abort

E

Mode Setup

30:x Precision Multi Product Calibrater
hrtual Front Panel

Crange
Abuut (BT Pt

D IIVEI
E ditor Hide: Ea\ Control

E3

Evi

+200 000mV _—— 4 Click FS
=1 COM 5
A Button
T [ [ [C) [
DI G 1T AD JU ST Zer"g
Information Range
Firmware Set Dutputioke
ZDDMV -m m 1EIEIDV ED
P =
Close
i Set walue then press Erter oM Part
W futo Output OW Local
Calibration Cantrol |l Eactorn Indes =12 ¢ Fnsmva]
Cal Factor _Reset| Actual O/ Start 5]
=] General Setup
SIme

Full Scale Adjustment :

Frequency Response Points

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.0000mV. Fine
adjustment may be
made using the
up/down buttons

¢ 3000 Serbes Virtual Front Panel ¥ 1.8 : 01/02/2008

Qﬁzoo 000mv ™
oG nT A D2 ||I=. ; IMI_IE

T?:Iw"::" H-t(.qju’.d. E N
EEEEE

e e |
PR

end[.alrww Sk

_#Hmm E | COM Pert |:3: uwﬁmm

=i 3000 Serbes Virtual Front Panel ¥ 1.8 : 01/02/2008

§+200.000mv

Caibeation Control |Cal Factor Indes = 12

Cal Factor Fowsedt | Actasl 0P P
[ o
\.r\f
Serd Cal Factor —J

30w Preoision Hulli Produet Calibrater E ﬁ
irtual Front Panel ECIH Plont Hie Cal Corirol

I]m.ﬂ
Edtor

-0

DG anlu.f.t Zero E
steimation @
===== St Oudpad Vinkon -
....... [ I ] I ‘m] - =
e
. o

com 7

U Low 1

cot ]

6) Double click frequency
selection box and select lowest
frequency available
for this range. Refer to
appendix for frequency
points to adjust.

8) Adjust 3000 Series at
all frequencies as
defined in the appendix
for the specific model
number.

9) Click the
STORE button
when all the
frequency tests
are complete.

AS THE 200mV RANGE.

2V & 20V RANGES ARE ADJUSTED USING THE SAME METHOD
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AC HIGH VOLTAGE ADJUSTMENT : 200V and 1000V Ranges

AC voltage is calibrated by adjusting the output at 206Hz and then adjusting the frequency

response at other frequencies found in the drop down box.

i IMPORTANT NOTE

THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST.

SETTINGS & CONNECTIONS

of the DMM.

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals \Voltage

Notes MATH OFF selected prior to measurements

Zero adjustment is performed at 25% of full scale — this is automatically set by the
\VFP software when the zero button is pressed in calibration mode.
Full Scale adjustment is performed at 700V for the 1000V range due to the input limit

1) Connect screened test leads between 30xx Voltage terminals and DMM Voltage input.

2) Select MATH OFF on DMM

Connections for DC & AC voltage Measurements

1 Metre 50 olun Screened Coax
with low thermal 4man plugs on each end.
Short mgethelr at Calibrator end

!

3) Click ACV on FUNCTION SELECT screen.
4) Click 200V range button on 30xx VFP

200V Zero Adjustment

= 3000 Series Viefual Fronl Paned W70 ; (150 20008

$+050.000v

L 1) Click ZERO button
(output will automatically
be set to 25% of Full
Scale)

| 2) Click START
button

3) Click _ _
up/dOWﬂ ) (LI LR | a ¥ 108 T IMH ||‘F'S'|
buttons until Hoeution— e ctonavion | [T
DMM reads * |m.-.-|| e || aw || 20 || um.-| =
50V =3
o e B
F oo oM Locsl
Eﬂu;tngu:tﬁumm--ﬂ Zar|
et &= =P
e HEEEEE "o | k|
——— 2 s b LB B
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200V Full Scale Adjustment : 206Hz Default Point

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

5) Enter reading on | 206Hz |

DMM here and click "+2 0 0 0 0 OV a cooWs ) 4) Click FS
CALC button. DMM - & I—ﬁ Button
should now read prerT A w s [[zero =

200.000V. Fine pre | el |
adjustment may be | O | | —
made using the —
up/down buttons Mt

m;u- o .‘ r‘ r‘ F " .:.e.-e.aim
< vy u v 4 8.

uﬂw L:]

FBri wab o prazr B

Jibe: Frecision Multi Frodust Galibralor Akaer
‘Wrtual trant Fanel “3“ Edire

200V Full Scale Adjustment : Frequency Response Points

B J000 Series Virlwal Frant Pasel ¥7,8 - 010002000 EaE

6) Double click

..+ 2 0 0 ) O O OV A frequency selection

e box and select lowest
- - l: = ;;ertiﬁiesnrcg/ng\éallable
. Inkawasbon— - Range: )
7) Enter reading on Bimmwers |W” . ” - || o m| A Bkt ke ﬁ Refer to appendix for
DMM here and click - frequency points to
CALC button. DMM IO e adjust.
should now read B " e
200.000V. Fine e e

Calbraion Cantsal [Ciad Fiscton Inda = 15: Pogte|

adjustment may be lt- Factor Russt| fchul Ol g || =
made using the QIIIII sl
up/down buttons | I-_.: | VVIVVIY Tmﬂ

A Frecision Nulli Froduel Galibrator Fad:_‘" ;a e
‘Wrlual Front Pancl ':“"”‘f-' Hice CadCorit m{!

= J000 Series Virlwal Frant Pasel ¥7,8 - 01082000

. + 2 0 0 0 oov @ m 8) Adjust 3000 Series at
e all frequencies as
PierT Ao awsT [2er0 | |: e defined in the appendix
||| T et for the specific model
I (e [ sove number.
S
i il Hn B m -
¥ 2ajin Dupad TH 15000, 9) CI|Ck the
Eﬁ;:"*;:;“"”;m“ i STORE button
| [ when all the
HEF | oz J IJ Ll IJ l frequency tests
= u! are complete.
3 Procision Huli Product Galibrator | = :a
Wriual Front Fancl dbout | TOM Parl [T oy —
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1000V Zero Adjustment

3) Click
up/down
buttons until
DMM reads
250V

= 3000 Series Virtuad Front Paned ¥7_8 ; 0705 2008

$+0250.00v  ==m

COM &

[ A B 0 U 8T Izﬁlﬂ ||*F.'S.|

I i Fiags
Fadwime

Sat Ctpud Waksn

| T | A R

Cabbastion Corded [Cal Facior | e
Cal Factor Pl

o Fyryrywyry
| I I

]
Gl Sehp
g

Jike Frecision Multi Froduct Galibrator n =
Wrtual trant Fanel f‘:"' it

IEI

1) Click ZERO button
(output will automatically
be set to 25% of Full
Scale)

2) Click START
button

1000V Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

$+0700.00v ==

COM &

(L I R |

Ifparation Fiage

4) Click FS
Button

700.000V. Fine | | [ ] | 2 (e
adjustment may be ==
made using the et oo || 0%

i Pt

up/down buttons

?M;:NF rvv T @
~ ) =

uﬂw L:]

Jibe: Frecision Multi Frodust Galibralor Akaer
‘Wrtual rant Fansl “:“ [

1000V Full Scale Adjustment : Frequency Response Points

B J000 Series Virlwal Frant Pasel ¥7,8 - 010002000

.+0700 OOV /_ 6) Double click

frequency selection
box and select lowest
frequency available
for this range.

Refer to appendix for
frequency points to
adjust.

Boooa 0T & D &+ ® %7
T Aadge

[T
[ [ 2 oo || o

=) [

St gt Yk

7) Enter reading on 1 |
DMM here and click
CALC button. DMM
should now read

Calbrrabion Canteal Joald Factod indic:= 15: Pratem]|

200.000V. Fine G

adjustment may be |
VVVVviY -

made using the ]
up/down buttons e
Az Prceision Hulli Produet Galibrator | e :q
Artual Fronl Panel Aboad | COM Port D“‘ Hide Cal o

T e e e e

¥ tain Cuipad OH
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B J000 Series Virlwal Frant Pasel ¥7,8 - 010002000

..+0 700.00v o 8) Adjust 3000 Series at

all frequencies as

e T AT e [zere ][ 5] prt [ defined in the appendix

||| u e | P for the specific model
e D [ v number.
T
S0
et wp ey By, TS00E
L0 .
F oo Dot OH | 1 9) Click the

Calbraion Cantsdl |Cl Farctos I = 15: Praitea| STORE button

Cal Factes Aluset Sachuld WP

I ol :; e when all the
L8| x| bAbhdb b A Al %‘; frequency tests

= = are complete.
Precision Produc! Galbrator L 2000
\Artual Front Panci £|§;;g,| s .,..E-L B

Eclix E R

i SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 /3010 CALIBRATORS
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AC CURRENT ADJUSTMENT : 200uA to 200mA

i IMPORTANT NOTE
THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Zero adjustment is performed at 25% of full scale — this is automatically set by the VFP
software when the zero button is pressed in calibration mode. (Reason : The 3000
Series achieves zero current output by providing an open circuit when display reads
zero).

1) Connect screened test leads between 30xx Current terminals and DMM Current input.
2) Select MATH OFF on DMM

Measuring output current directly with the DMM up to 200mA

Connect the 2Amp current output input terminals on the calibrator to the current
input on DMM using a low thermal screened lead.

3) Select ACI on FUNCTION SELECTION SCREEN.
4) Click Show Calibration Control Button
5) Click 200uA Button

The adjustment procedure is the same as AC Voltage, calibrate zero, positive full scale
and frequency points as shown in the table below.

Zero Adjustment

"4. 0 5 0 0 0 O-IJA | 1) Click ZERO button

3) Click (output will automatically
gpisown tl | O T O R A ¥ I.I+ 8T | Zefa | |‘I F"S'| ge Sle; tO 25% Of Fu”
uttons unti Worsion | - Fange cale
ft secusavan | [
DMM reads |*ms.|| ‘m”b}a”m” ) | |

E= | 2)cClick START

50.00uA E
..;/ putton

Cialbaston Corired [Cal Factar |rcen = 61 : 2|

Cal Factr Foarnt| ) " r‘ r‘ F‘ r‘ l.'-e-##i'-"m
SIMEF-cm I I _I E

Ttz Frecision Mulki Froduet Galibrator |.|u...,. mmg|

Eclica

Wrtusl trant Fanel B
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Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.000uA. Fine
adjustment may be
made using the
up/down buttons

= 3000 Snries Wietusl Front Paned ¥7.8 ; 095200008

$+200.000pa ==

Sy e

4) Click FS
Button

COM S

e

[ DRI
Infounation

Firpww

17 : Paxirea]

Hm ndl:.ur'-du

----- o

M‘z:ﬂm 1 r‘ F‘ r‘ c¢¢usm
PRI

Bt bt prua Brber _.E::al

' aay e M Locsl

Lh-m|

m@m | B

Eam

Full Scale Adjustment :

Frequency Response Points

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.0000mV. Fine
adjustment may be
made using the
up/down buttons

= 000 Seffes Virtsal Frest Pase| V3.8 @ 0170322008

7) Double click frequency

§+200.000pA ™

~

selection box and select
lowest frequency available
for this range. Refer to

CEECE
Horge

= N L | [

appendix for frequency
points to adjust.

el Ouipest Wik

ER [ S [E N

!II'H'IL-
= a0

oLy

Colaraon Contsd [Cal Farcton Indec= 17 Peaitee]
Cal Facte Aesst|

| o 1r1r1 AlA
mum % | .i LJ Li LJl

! TOrY
S0
RO

0 Lo
|5

o e Vet s Fad

W ot Chiipad (M

Ll

E!ﬂl.'i 'IIII:IE

= 000 Seffes Virtsal Frest Pase| V3.8 @ 0170322008

8) Adjust 3000 Series at

Q+2oo 000pA ==

~

all frequencies as
defined in the appendix
for the specific model

CEECE
Horge

R -IIIE ot

number.

ER [ S [E N

Sl Dukgest Vi ! 10000

- 2000

oLy

Colaraon Contsd [Cal Farcton Indec= 17 Peaitee]
Cal Facte Aesst|

e e’ \r \r\ryryry e
8| x| VIVIVIiviv

! TOrY
ol b Lot i B
W ot Chiipad (M

5"'
'Elglr

9) Click the STORE
button when all the
frequency tests are

: 23 ﬁ
Dy
aumu| COWPal | pon Hich Cad Cordod

complete.

i 2mA, 20mA & 200mA RANGES ARE ADJUSTED USING THE SAME METHOD

AS THE 200uA RANGE.
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AC CURRENT ADJUSTMENT : 2A Range

i IMPORTANT NOTE
THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 1 Ohm shunt resistor

Zero adjustment is performed at 25% of full scale — this is automatically set by the
\VFP software when the zero button is pressed in calibration mode. (Reason : The
3000 Series achieves zero current output by providing an open circuit when display
reads zero).

1) Connect screened test leads between 30xx Current terminals and DMM Current input.
2) Select MATH OFF on DMM

For 2A range adjustment, connect a 1 Ohm standard resistor to the 30xx output and
measure voltage on the V terminals of the resistor with the DMM on the 2V AC range

Measuring 2 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 2 Amp terminals
to the Voltage input terminals on the DMM using on the calibrator to the cnrent shunt using
a low thermal screened lead. individual test leads.

= —

| 1 Olun , 2 Ap Current shunt.
Value in Entered Proset for
reference standard 81
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Zero Adjustment

3) Click
up/down
buttons until
DMM reads
50.00uA

= 3000 Series Vietual Front Panel ¥7_8 ; 07050 26008

$+0.500002 =1

Fai vt fran gy Enbr

FF A Dadgsi O

Cadbaation Coniol [Cal Factar i

[ | AR 4 U5 T I Zero | |" F.'S.|
Wnfowestion— - Fangs
Fdme Cat Dty vahum m
IIIIIII | || - ” || || = | Im]

| 1) Click ZERO button
(output will automatically
be set to 25% of Full
Scale)

| 2) Click START
button

i Rl AAAAA H:?;m
o YYYYY ﬂ
r_":’:__-. n:uno- ?;: wﬁ‘““ |E

Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.000uA. Fine
adjustment may be
made using the
up/down buttons

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

$+2.00000a =

LI IR A ® 1 uma T |M|| ||‘F'SI
Ifparation Fiage
¥ St Dt m
= A CAEEEE
=

(e ]

FBri wab o prazr B 0 P

mnm 5 .‘ r‘ r‘ F " f¢¢aim
X LJ LI L 4 '13

SlrdEdFldu

Dmi."

|.'l:i~| Ecira

uﬂw L:]

Full Scale Adjustment :

4) Click FS
Button

Frequency Response Points

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.0000mV. Fine
adjustment may be
made using the
up/down buttons

= 000 Seffes Virtsal Frest Pasc| V7.8 © 01/03/2008

8) Double click frequency
selection box and select

. aT s b lowest frequency available
. + 2 0 0 0 0 OA ’ e for this range. Refer to

E | B
& 0 JFow 57T i

Sel Duesd Wik

BlLGolT

Aarge
Fimwrsars

[ [ | e | o] [ = |

Sk,

G ey s i e

W ek Chipad O

Coaraon Contsd [Cal Factot Inde= 21 - Peaitive]

lLiFl:lm Aesat| ..t.:luulZl.l'P 1,.1" r.‘r
m“ % | JLJLI Lll

———— | & B .,..SL

il
Elge-

appendix for frequency
points to adjust.
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= 000 Seffes Virtsal Frest Pasc| V7.8 © 01/03/2008

4+2.00000A

i
& 0 JFow 57T

BLoGlT
Irkawadan || Range

el Oupest Yk

[ [ | e | o] [ = |

Sk,

G ey s i e

W ek Chipad O

Coaraon Contsd [Cal Factot Inde= 21 - Peaitive]

lL-rm. Riss| icnulOF 1,,1’.‘ AlA ::.:
MM’ | J I.J Ll LJ l

A Frecision Nulli Froduel Galibrator Fad:_‘" c';a
‘Artual Fronl Panel A.bul ':':“"‘" Hide Cal o

[Lere B
I‘J\M.I‘L

S0

8) Adjust 3000 Series at
all frequencies as
defined in the appendix
for the specific model
number.

9) Click the STORE
button when all the
frequency tests are
complete.
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AC CURRENT ADJUSTMENT : 20A Range

i IMPORTANT NOTE
THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals High Current

Notes Measured using a 0.1 Ohm shunt resistor

Zero adjustment is performed at 25% of full scale — this is automatically set by the VFP
software when the zero button is pressed in calibration mode. (Reason : The 3000
Series achieves zero current output by providing an open circuit when display reads
zero).

Measuring 30 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 30 Awp terminals

to the Voltage input termninals on the DMM using on the calibrator to the current shunt using
a low thermal screened lead. individual 30A test leads.

= m S
- T —
| o

m e =

0.1 Ohmn , 30 Amp Cwrent shunt.

Value Entered in Proset for
reference standard 81
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Zero Adjustment

3) Click
up/down
buttons until
DMM reads
5.0000A

= 3000 Series Viefual Fronl Paned W70 ; (150 20008

L 1) Click ZERO button
(output will automatically
be set to 25% of Full
Scale)

| 2) Click START
button

0&05 00002 =
" A F U5 T |3H'ﬂ ||¢F_5_|

| e e ] | e |
Eri vubm fan pany

- F:;M"‘ | ‘r‘ F‘ r‘ t~e--e~u-;m:-

S-MEF.:-“ ‘ l‘ L‘ i‘ L

i MQM | Ll

Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
20.0000A. Fine
adjustment may be
made using the
up/down buttons

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

-l

$+20.0000A

m- [r .‘ r‘ r‘ F " .:.e.-e.aim
s“ X LJLII. 4 '13

4) Click FS
T R uxg T |IH'&|| ||¢F_5_F’ Button
:.:“h:m e St Chtpud Vakia m
IR [ (N [ N —
[=]
1 s e e B _:E::il

Jibe: Frecision Multi Frodust Galibralor Akaer
‘Wrtual trant Fanel

|.'l:i~| Ecira

mﬁL,LEH

Full Scale Adjustment :

Frequency Response Points

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
20.0000A. Fine
adjustment may be
made using the
up/down buttons

= 000 Seffes Virtsal Frest Pase| V3.8 0170322008

9) Double click frequency
selection box and select

"“"“*“‘*" lowest frequency
. + 2 0 ) 0 0 O OA * EP available for this range.

i
4 n Fow 57T

[z=][F=]d

Sel Duked Yk

CEECE
Horge

(=

B[ XY [E N

A,

G e Ve i Eal

W ot Chipad M
Colxraon Contsd [Cial Facton Indec= 22 Peate]

F”““ I AlAAAIAA
;u | Juum

il

I.'-m

Echapim
I:llmh

m?iw

Bbrad | M Pusi

Refer to appendix for
frequency points to
adjust.
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= 000 Seffes Virtsal Frest Pase| V3.8 0170322008

4+20.00002

i

PG lT A D 5w 5T b |
ke
el | R el Dok | J§ 10O
"""" | | [ | -
TRy
S
A, e
o st e e B | | e
150005
W dusim Chitpad W 00
Eﬂrann;mr:dr:.iuh.lﬁlp Featre] £ 0000
a Fastes Mgl Giwi ¢
| - AAAAA W"’”‘
| JLJLI Lll
E-ndl:ifula
it Preeision Hulli Produet Galibrator | ,a,..,,.. ﬁ
‘Artual Fronl Panel boa | COM Pl i Hich Cad C ool 5

8) Adjust 3000 Series at
all frequencies as
defined in the appendix
for the specific model
number.

9) Click the STORE
button when all the
frequency tests are
complete.

SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 /3010 CALIBRATORS
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RESISTANCE ADJUSTMENT - 2 WIRE

0 Ohms to 10 kOhm ranges

Test Leads 2x 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting OHMS4, NPLC 30, AUTO RANGE

30xx Terminals \Voltage

Notes Resistance valued measured on DMM and entered into calibration control panel.

1) Select 2 wire Ohms function on ‘function selection screen'.
Click ‘show calibration control’

Measuring 2 Wire Ohms output using 4 Wire Connection to DMM

Connect the calibrator voltage terminals to the DMM ‘sense’ Input terminals. Connect the
secolul lead from the DML Voltage/2 wire ohimns terminals also into the calibrators voltage/2 wire ohins
terminals by stacking the plugs.

Connect using the 50 ohm screened coax cable with low thermal 4mm plugs.

Note the cable used on this test is very inportant. It must be very high insulation so as
not to shunt the resistance from the calibrator. It must also be screened to prevent pick up
malking the reading noisy.

The HP3458 A should be set for 4 wire ohms reading with ‘line trig’ and Offset comp on. Procal will set
correct functions automatically over the interface.

3) Use 2 sets of shrouded test leads connected as shown above
4) Select 0 Ohms and note reading on DMM

i 3000 Series Virtual Front Panel V7.8 : 01/02/2008 E0®
0 . 0 0 1mOHMS \{u COM 5
6) The reading here
Infarmation Fange @ & on the 30XX
Firmware
5) Type the DMM | == o HwUmH ‘ " H 107 ‘ ‘ 100R ‘ = should now be the
reading in this box and ‘ i same as the reading
. . 1kR H 10kR H 100kR ‘ MR ‘ ‘ 10MA ‘
click the ‘send cal Close on the DMM. If not,
factor’ button. _ 16 coper enter the DMM
¥ Auto Output OM Local H H H
. = reading again as in
E::le terD;g:.Iat[HCL Cal Factor =] 5 [@ step 6
- Start
0.001 1] T General Setup
Send Factnl abor Mod@etun
30w Precision Multi Product Balibrator 3] | change | At [x]
Wirlual Front Panel Ab!l OMPot| ERE | @omrol

i REPEAT THIS PROCEDURE FOR 100mR, 1R, 10R, 100R, 1kR, 10kR RESISTANCE
RANGES, THEN CLICK THE STORE BUTTON TO SAVE.
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100kOhms to 1GOhm ranges

Test Leads

2x 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting OHMS2, NPLC 30, AUTO RANGE

30xx Terminals Voltage & Current

Notes

Resistance valued measured on DMM and entered into calibration control panel.

1) Connect screened test leads between 30xx Voltage terminals and DMM Voltage input.

2) Set HP3458A to OHMS2, NPLC 30, AUTO RANGE

Measuring 2 Wire Ohms output using 4 Wire Connection to DMM

terminals by stacking the plugs.

Connect the calibrator voltage terminals to the DMM ‘sense’ Input terminals. Connect the
second lead from the DML Voltage /2 wire ohms terminals alse into the calibrators veltage/2 wire ohons

Connect using the 50 ohin screened coax cable with low theimal 4mm plags.

Note the cable used on this test is very important. It must be very high insulation so as
not to shunt the resistance from the calibrator. It must also be screened to prevent pick up
making the reading noisy.

The HP3458 A should be set for 4 wire ohims reading with ‘line trig’ and Offset comp on. Procal will set

correct functions automatically over the interface.

3) Select 2 wire Ohms from FUNCTION SELECTION SCREEN

4) Select 100k Ohms and note reading on DMM
Adjust value as in steps 6 & 7 on previous page.

Repeat for IMOhm, 10MOhm, 100MOhm and 1GOhm.

Ei 3000 Series Virtual Front Panel V7.8 : 01/02/2008

0.001mOHMS w  T4&8
Infarmation Range
Firmware ““3'.".“"
6) Type theDMM | ™™= o Hwan ‘ " H 10 H 100 ‘
reading in this box and
. ‘ ‘ 1kR ‘ ‘ 10kR H 100kR ‘ ‘ MR ‘ ‘ 10MR ‘
click the ‘send cal Coss
factor’ button. - 167 =
W duto Output OM Local
libration Control [RCL Cal Factor = |
Cal tor Reset Start [@
0.00 @ General Setup
Stare @
&
Send gFactol ﬂ Maode Setup
J0xx Precision Hulti Product Galibrator Thenge A[‘,ﬂff;?' X
Wrtual Front Panel fpout | COM Part Editar Hide Cal Cortral

7) The reading here
& on the 30xx
should now be the
same as the reading
on the DMM. If not,
enter the DMM
reading again as in
step 6
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RESISTANCE ADJUSTMENT - 4 WIRE

100mOhms to 100kOhm ranges

Test Leads 2x 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting OHMS4, NPLC 30, NDIG 7 , AUTO RANGE, OCOMP ON
30xx Terminals Voltage & Current

Notes Resistance valued measured on DMM and entered into calibration control panel.

Measuring 4 Wire Ohms output using 4 Wire Connection to DMM

Connect the calibrator voltage terminals to the DMVM ‘sense’ Input terminals and the Calibrators
Cwirent'd wire ohons terminals to the DVM voltage/2 wire input terminals.

Connect using the 50 ohin screened coax cable with low thermal 4mm plugs.

Note the cable used on this test is very important. It must be very high insulation so as
not to shunt the resistance from the calibrator. It must also be screened to prevent pick up
making the reading noisy.

The HP3458 A should be set for 4 wire ohims reading with ‘line trig’ and Offset comp on. Procal will set
correct functions automatically over the interface.

2) Select 4 wire Ohms from FUNCTION SELECTION SCREEN
3) Select 0 Ohms and select MATH NULL on DMM. The calibration constant is always O

(zero) for this range as this is the zero reference for all other 4 wire Ohms readings.
4) Select 100mOhms and note reading on DMM

Ei 3000 Series Virtual Front Panel V7.8 : 01/02/2008

100 . 000mOHMS =

4

L 6) The reading here

Informati R
Momation— - Fange ,,,, & on the 30xx
5)TypetheDMM | " \ R should now be the
reading in this box and same as the reading
click the ‘send cal Close on the DMM. If not
factor’ button. — = ] '
v Auto Output ON Lacal enter the DMM 3

Calkgation Control [RCL Cal Factor = 10000000] a reading again as in

Cal Fygtor Reset Start

100 [z} f General Setup Step 5

Abart Mode Setup

Adapter
Diriver
E ditor

J0wx Precision Multi Product Galibrator

Change
\firtual Front Panel About

COM Part

Irm|
x

(]

Hide Cal Contiol

REPEAT THIS PROCEDURE FOR 1R, 10R, 100R, 1kR, 10kR, 100kR RESISTANCE
RANGES, THEN CLICK THE STORE BUTTON TO SAVE.

3000-33xx Series Service Manual.doc Page 51



3000-33xx Series Serivice Manual

Transmille Ltd.

CAPACITANCE ADJUSTMENT

1). Select capacitance on function selection screen’. Click ‘show calibration control’
2) Connect screened test leads between 30xx Voltage terminals and capacitance bridge

Connections for Capacitance and Inductance NMeasurements

1
=
i
W i
")

L&t
-4
‘.
mn
"
nn
E<
s

Set RCL meter for measurements at 1lkcHz

Use Cp for measurements up to 1uF

Use open circuit trim before capacitance Measurements
Use Ls for measwrements upto 1H

Use short circuit trim before inductance Measurements

3) Null capacitance bridge as described in user manual.

4) Select 1nF of 30xx

5) Select auto range and note reading on bridge

7) The reading

Ei 3000 Series Virtual Front Panel V7.8 : 01/02/2008 (A=
should now be the
1. 0030nF4/ @ﬂm same as the
oM reading on the
bridge. If not, enter
i the bridge reading
nformation ange . .
Fimware again as in step 6
. . 1nF ‘ 10nF ‘ 50nF | 100nF -
6) Type the reading in ==
this box and click the B e | | e
‘send cal factor’ button. Loty
¥ Auto Output ON Local
libration Control [RCL Cal Factor = 10030000] @
Calgotor Reset tart
1.003 7] f General Setuy
Abart Mﬂd@etup
J0:x Precision Hulti Produet Galibrator Change A[t;-_anter X
Wirtual Front Panel Abgut || COM Port E::Il\\:z: Hide Cal Control

\::[‘) REPEAT THIS PROCEDURE FOR 10nF, 20nF, 50nF, 100nF, 1uF, 10uF, 100uF.
RANGES, THEN CLICK THE STORE BUTTON TO SAVE.

\::[‘) SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 / 3010 CALIBRATORS
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INDUCTANCE ADJUSTMENT

1). Select inductance on function selection screen’. Click ‘show calibration control’.
2) Connect screened test leads between 30xx Voltage terminals and inductance bridge

Connections for Capacitance and Inductance NMeasurements

Set RCL meter for measurements at 1lcHz

o Use Cp for measmrements up to 1uF
E [T MR Use open circuit trim before capacitance Measurements
L Use Ls for measwrements upto 1H
Use short circuit trim before inductance Measurements

-I
1

|
=
i
|
")

L&Y
e

3) Null inductance bridge as described in user manual.
4) Select auto range and note reading on bridge and select 1mH on the 30xx

i 3000 Series Virtual Front Panel V7.8 : 01/02/2008 (=3

1 . 003mH \@{U COM 5
5) Type the reading in 6 ) The reading here

this box and click the e zpre _ & on the 30xx should
‘send cal factor’ button. Firmovars now be the same as

50mH
‘ the reading on the
hes bridge. If not, enter
QoM Fort the bridge reading
W o Dutput OM Local agaln as in Step 5
j:_% General Setup

Abart Mode Setup

30 Precision Multi Product Calibrator
rtual Front Panel Abaut

EhenEs Adapter

Diriver
COM Port Editer

Hide Cal Cantral

\i‘) REPEAT THIS PROCEDURE FOR 10mH, 19mH, 29mH, 50mH, 100mH, 1H, 10H
RANGES, THEN CLICK THE STORE BUTTON TO SAVE.

\::[‘) SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 / 3010 CALIBRATORS
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PRT OPTION ADJUSTMENT

Test Leads 2x 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting OHMS4, NPLC 30, NDIG 7 , AUTO RANGE, OCOMP ON

Set MATH CTRDSS if using HP/Agilent 3458A to read directly in °C
30xx Terminals \Voltage & Current

Notes Resistance valued measured on DMM and entered into calibration control panel.

1). Select PRT on function selection screen’. Click ‘show calibration control’.
2) Connect test leads for 4 wire resistance measurement as shown below.

Measuring 4 Wire Ohms output using 4 Wire Connection to DMM

Connect the calibrator voltage terminals to the DMM ‘sense’ Input terminals and the Calibrators
Cwirent'd wire ohons terminals to the DVM veoltage 2 wire input terminals.

Connect using the 50 ohin screened coax cable with low thermal 4mm plugs.

Note the cable used on this test is very inportant. It must be very high insulation so as
not to shunt the resistance from the calibrator. It must also be screened to prevent pick up
malking the reading noisy.

The HP3458 A should be set for 4 wire ohms reading with ‘line trig’ and Offset comp on. Procal will set
correct functions automatically over the interface.

3) If an HP3458A DMM is used, select 4 wire Ohms and MATH CTRD85. This causes the
DMM to read directly in deg C. Other types of meter may require the resistance reading to
be converted into deg C using PRT tables.

4) Select -100 deg C and note reading on meter

=i 3000 Series Virtual Front Panel V7.8 : 01/02/2008

60.002°C +___omzm

7) The reading here
& on the 30xx

Information— - Range should now be the

' same as the

6) Type the reading in =— reading on the

this box and click the ot cnse meter. If not, enter

......
aaaaaaa

-looc H o H a0°C H EO0°C H 1DD‘C‘

‘send cal factor’ button. PR T Moo | 3 SoM Pt the bridge reading
.Leave the minus sign off W o buipul 0N | Lozl | again as in step 6.
— ration Control [RCL Cal Factor = 60002000]
fOf '100 deg C. Cal Pty Heset Start @
60.002 2] General Setup
|
Send.CalFactor, ﬂ Mode Setup
30:x Precision Hulli Product Calibralor (£ | change | Aderler [x]
Wirtual Front Panel AbEt COMPat| G0 | higeCaComol | Ewt

i REPEAT THIS PROCEDURE FOR -100°C, 0°C, 30°C, 60°C, 100°C, 200°C, 400°C,
800°C RANGES, THEN CLICK THE STORE BUTTON TO SAVE.
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OSCILLOSCOPE OPTION ADJUSTMENT

Amplitude Adjustment

Test Leads 50 Ohm screened COAX with low thermal 4mm plugs -> BNC adapter
HP3458 Setting DCV, NPLC 30, .AUTO RANGE.

30xx Terminals Oscilloscope BNC output

Notes

i OSCILLOSCOPE AMPLITUDE RANGES ARE ADJUSTED AT 2 POINTS
ENSURE THE DC VOLTAGE RANGES ARE FULLY ADJUSTED BEFORE STARTING
THIS PROCEDURE.

1) Connect test leads between 30xx scope terminals and DMM Voltage input.

Measuring Calibrator Oscilloscope Amplitude & Time base output

Connect the calibrator BNC Scope terminals to the DMM Input terminals.

Connect using the 50 ohin screened coax cable with low thermal min plugs.

3) Click ‘Amplitude’ on the ‘function selection’ screen.

4) Select 10mV/d|V B 3000 Series Virtual Front Panel V7.8 : 01/02/2008

mV/Div o

5) Click ‘Start’

Intarmation Favge
Firmare
aaaaaaa
10t/ Dis| [ OO /D [~ 50 Ohm ]

Set value then press Enter

V¥ Auto Dutput 0

_wa || 9)Click Store
Calibration Copfial [Scope : Amplitude 2m'/Div Cal]

Cal Factar /R eset Actual 0/F Star A
7) Se IeCt @‘ Siore eneral Setup
100mV/div Send Ea\ e Ealc Amp m\;] +1 +1 0 +1 i +1 000 +1 i +1 oog]  Abot Mude Setup

Adapter
Dnvel
ditar

Change ]
COM Part @

Hide Cal Contral

VArtual Front Pagel bt Exit

8) Enter reading from DMM
to auto calculate output

(100mV/Div Range). 6) Enter reading from
DMM to auto calculate

output (10mV/Div Ranage).
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Timebase Adjustment

The time base function is crystal controlled and does not require adjustment.

3000-33xx Series Service Manual.doc Page 56



3000-33xx Series Serivice Manual

Transmille Ltd.

Levelled Sweep Adjustment

Test Leads

50 Ohm screened COAX with BNC connectors each end

HP3458 Setting N/A

30xx Terminals Oscilloscope BNC output

Notes

Ensure lead connection is terminated with 50 Ohms

Connect 30xx oscilloscope output to a calibrated oscilloscope with a bandwidth of greater
than 700MHz. Use a good quality BNC lead terminated with 50 Ohms.

30xx Calibrator Oscilloscope

| B voLTAGE

ﬂ A

© OO0 O

50
F
1

a®

T TR

m$_o

1) Click ‘Bandwidth’ on ‘function selection’ screen.
2) Click ‘start’

=i 3000 Series Virtual Front Panel V7.8 : 01/02/2008

10.000MH=Z

Infarmation Fange
Firmeacare TEST HEAD
P -

-

Calibration Contral [Scope : Biw' 10kHz Cal Paint]

Cal Factor Reset

3) Use up / down

Set Dutput Value

et walue then press Enter

W Auto Output ON

Start

Close
CON Port

%]

CR— AAAA A Gonoid St
| Store | T,
VVYVVVY s |
Send Cal Factor =1 | =10 | (=100 | [Fiom0| [=ioc | [Fooe] &bt | Made Setup
30xx Precision Multi Product Calibrator e A[?r?fé? DEE
\firtual Front Panel bout | COMPort |l Hide Cal Cortral Ext

arrows to select
frequencies

L 4) Adjust until
waveform on
oscilloscope is
600mV pk-pk.

5) Calibrate all frequencies from 5MHz to Bandwidth maxim
(350MHZ or 610 MHz depending on option fitted)

6) Click ‘Store’ Button.

um

The frequency of the levelled sweep is crystal controlled and cannot be adjusted.
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POWER FUNCTION CURRENT ADJUSTMENT : OVERVIEW

1). Select POWER on function selection screen’. Click ‘show calibration control’.

=i 3000 Series Virtual Front Panel V7.8 : 01/02/2008

AC Power

Power Cal m Range controls

Infarmation Fange
Frmyare = Calioration Mode ﬂ — | DC Power
AC POWER DC POWER Range controls

POWER

— | Start calibration
[5¢] button

5]

Mode Setup

Calibration Contral : AC 204 ZERD

e AAAAAA
L 4h 4

Send Cal Factor +1 +10

|g v |
a |2 | @
Sls | =

peyl

o

E

@

@

w

o

=

=]

5—\
=
=1
T
oy
o
=]
=
+
sl
=]
T+
sl
=
f=1
=

Click up/down

30:x Precision Multi Product Calibrator Change | Adapte buttons to adjust
\Artual Front Panel About | COMPot | s Evit output

AC Power Current Adjustment : 2A Range

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 1 Ohm shunt resistor

Zero adjustment is performed at 0.3A

Full Scale adjustment is performed at 2A

This is automatically set by the VFP software when in power calibration mode.

3000-33xx Series Service Manual.doc Page 58



3000-33xx Series Serivice Manual Transmille Ltd.

Measuring 2 Amp output on Power

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 2 Amp terminals
to the Voltage input termninals on the DMVM using on the calibrator to the cinrent shunt using
a low thermal screened lead. individual test leads.

| 1 Olun , 2 Amp Current shunt.
Value in Entered Proset for
reference standard 81

Zero Adjustment

= 3000 Series Viefual Fronl Paned W70 ; (150 20008

Power Cal

| 1) Click ZERO button
(output will automatically
be set to 0.3A)

3) Click I
gg{?oorgnuntil S e K v o g

DMM reads zwo |[mae| [Eag] [mewe] [moe] | (= 2) Click START
0.3A — ERES i ED -0 button

Calbaston Condd: AL 24 EHD
Cal Faclar Fiaxal Aciud 0.5

L ]

¥ W
Surel Cad Factes Cae g ] | |21
Hikc Freeision tulli Froduct Galibrstoe [ | . | oo
Wrtusl front Fangl fms | DM Fox| R

Edhira

A ALAALA | e
uuuuu =
[0 |[F105] fioos| [Eiac] [oae| & Had faip

su e | B |

Full Scale Adjustment

B 3000 Series Vietusd Fronl Paned Y70 ; 0718020 3008

5) Enter reading on

DMM here and click [ o3Hz |
CALC button. DMM Power Cal ks

should now read 2A.

Fine adjustment Wongton 4) Click FS
may be made using e Colsentloe — (35" Button
the up/down buttons zero [[mmac | [mac || o] [ e | (=T

— Fs. [mac | [Bac | [moc] [oc | || o)

Leocsd

Calbaston Condd F&

imiEﬁdm Lt;ﬁ-ﬂ gh—g gg Shé ﬂ “ﬂd'lup
Ttz Frecision Multi Frodust Calibrator E|l’t&.‘g;‘|m mﬁ,ﬂ, |E

Wrtual tront Fanel P
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AC POWER CURRENT ADJUSTMENT : 20A RANGE

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 1 Ohm shunt resistor

Zero adjustment is performed at 3A

Full Scale adjustment is performed at 20A

This is automatically set by the VFP software when in power calibration mode.

Measuring 30 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 30 Amp terminals
to the Voltage input terminals on the DMM using on the calibrator to the current shunt using
a low thermal screened lead. individual 30A test leads.

n = =

" 0.1 Ohm , 30 Amp Cwrent shunt.
) Value Entered in Proset for
reference standard 81

Zero Adjustment

= 3000 Series Viefual Fronl Paned W70 ; (150 20008

1) Click ZERO button

3) Click (output will automatically
up/down ronate—FRm [z be set to 3A)
buttons untii | 77 AT PO BE PFOWER
DMM reads 3A zEre [ =ac | | aoc| | 20c | =
] [ | [ac | [Gowoc | [oor | cowragl | E) Click START
Gu utton

Calbaaton Coniol: AL 206 ZERD
Cal Faclar Fiaxal Aciud 07

. AAAIAIR] = it
(516 [F105] fevoee] (o] [eiom] & Hads baip

sl | B |

o ¥ W

Surel Cad Factes Cae g ] | |21
Jike Frecision Multi Froduct Galibrator Chage | fiserls
Wrtusl front Fangl fms | DM Fox| R

Edhira
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Full Scale Adjustment

= 3000 Series Wietual Front Panel ¥ 78 : 095020 7008

5) Enter reading on [ a3Hz |

DMM here and click |P0wer Cal oM _

Calc Power CF 4) Click FS
button. DMM should Button
now read 20A. Fine oiegll| B — B

adjustment may be AL PAWER bE POWER

made using the E zero | meac || 3| | amec | [ e | =

up/down buttons Fs.  [Emf]] aee | [awec] [20e] --::i-

Calbasten C AL I FE
l:.u Factar  Feaai ] wual 05
1 r 1 r l.'-e--e-dim
—I 'TE
jmdt.uhcm L-:P\m-CF
\Artual Fronk Fanel u

D"\-i."
Eclioa

DC Power Current Adjustment : 2A Range

SETTINGS & CONNECTIONS
1 sets of Low thermal screened test lead with 4mm plugs : 1 set of individual test
Test Leads leads

HP3458 Setting DCV, NPLC 30, NDIG 6, 2V Range.

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 1 Ohm shunt resistor

Zero adjustment is performed at 0.3A

Full Scale adjustment is performed at 2A

This is automatically set by the VFP software when in power calibration mode.

Measuring 2 Amp output on Power

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 2 Amp tEl'lltl-illal‘S
to the Voltage input terminals on the DMM using on the calibrator to the cmrent shunt using
a low thermal screened lead. individual test leads.

| 1 Ol , 2 Amp Current shunt.
Value in Entered Proset for
reference standard §1

Zero Adjustment
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3) Click
up/down
buttons until
DMM reads
0.3A

= 3000 Series Vietual Front Panel ¥7_8 ; 07050 26008

Power Cal e

E;E“::“' wal:nmimhlnﬂ m
AT POWER BT FOWER

zEnolemn.r||'mc||2muc||aﬁnc| =

Calbaston Coriol: AL 24 ZEHD
Cal Fartwr Pl Arid 05

i

S Ciad Fncta Cade fnp. ]
‘Wrtusl lant Fanel fhag | DWF| oo hdn Cal Lot

1) Click ZERO button
(output will automatically
be set to 0.3A)

2) Click START
button

Full Scale Adjustment

5) Enter reading on
DMM here and click
CALC button. DMM

B 3009 Series Wietual Front Panel Y78 ; 010003008

should now read 2A. _
Fine adjustment Wunsion | |-Pags | ———— 4) Click FS
may be made using Fieyere e o mawin Button
the up/down buttons il zeno [meac | [z | [e0e
— F5. |.~n=.;.c || AL | |:n:.n-: || Py -:c(:@J
ol T Pt gaad 1 ;_HI
P
3.mEmn ;ucpfn.cr EEI [';15 %EI Elg SL'E _Ig"" Lo
1tz Fregision Multi Froduct Galibraloe g | Pk
Wrtusl front Fanel E-|rtﬂhﬂm| . mﬁwﬂ | E
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DC POWER CURRENT ADJUSTMENT : 20A RANGE

SETTINGS & CONNECTIONS
1 sets of Low thermal screened test lead with 4mm plugs : 1 set of individual test
Test Leads leads

HP3458 Setting DCV, NPLC 30, NDIG 6, 2V Range.

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 0.1 Ohm shunt resistor

Zero adjustment is performed at 3A

Full Scale adjustment is performed at 20A

This is automatically set by the VFP software when in power calibration mode.

Measuring 30 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 30 Awyp terminals

to the Voltage input terminals on the DMM using on the calibrator to the current shunt using
a low thermal screened lead. individual 30A test leads.

1 =3 -

| 0.1 Ohm , 30 Amp Current shumt.
Value Entered in Proset for
reference standard 31

Zero Adjustment

= 3000 Series Vietual Front Panel ¥7_8 ; 07050 26008

‘Power Cal =
| 1) Click ZERO button

3) Click (output will automatically
up/down rore || be set to 3A

buttons until | ™" cm-mm:c FOWER B PRAER ] )

DMM reads 3A zero [Fd] [ wac | [mot | [20e ]| B

] [awac | (e | [z | [c | :.‘:n. | 2)Click START
button

Calbaston Coriol: AL 2064 ZERD
Cal Fartwr Pl Ariud 07

i
¢ ] i
S Ciad Fncta Cade fnp. ]

iz Freeision Muiti Froduet Galibrator . r_,..m
Wrtusl front Fanel

g\

F‘F‘ F‘ ‘ - [ S
Bl
uuun \ e

il | B |

g

rm:-
Editza
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Full Scale Adjustment

5) Enter reading on
DMM here and click
Calc Power CF
button. DMM should
now read 20A. Fine
adjustment may be
made using the
up/down buttons

|Power Cal o _
4) Click FS
Button
:““::" - Cnbbastion b oo W
AL POWER e FPOWER

E ZERD | AEAL || AL | | Y e 20 | [m]

- Gl
Fa. I | WAL | | 20 D | DL | M Port

Ciabbaston AL I FE

C.uh.:u i) wual 05

1' l.'-e--e-dim
_I
jndt.uhcm L-:P\m-CF !II '3
:Iil’r-l'- 2, .Lhm-|““|mtﬁ_q’ |E|

Power Option Adjustment Points
Range Adjustment Point
2A AC Zero 0.3A

2A AC F.S. 2A

20A AC Zero 3A

20A ACF.S. 20A

2A DC Zero 0.3A

2ADC F.S. 2A

20A DC Zero 3A

20A DC F.S. 20A
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ADJUSTMENT USING 3000 SERIES FRONT PANEL : OVERVIEW

The 3000 Series calibrator includes the facility to adjust the + and - FULL SCALE outputs
using the front panel controls. This includes the calibrated 2 + 4 Wire Resistance,
Capacitance and Inductance calibration constants stored within the calibrator.

WARNING : RISK OF SHOCK
THIS PROCEDURE SHOULD ONLY BE ATTEMPTED BY QUALIFIED PERSONNEL

THIS FRONT PANEL CALIBRATION MODE IS SUITABLE ONLY FOR CORRECTION

\-!‘,) OF THE +/- FULL SCALE VALUES AND AC FREQUENCY RESPONSE - IT CANNOT
ADJUST THE ZERO CALIBRATION CONSTANTS - FULL ADJUSTMENT
INCLUDING ZERO AND FULL SCALE ADJUSTMENTTHIS MUST BE PERFORMED
USING THE VIRTUAL FRONT PANEL SOFTWARE

Each function e.g. DC voltage, AC Current, Resistance etc. has several ranges.

Each range has one or more calibration constants. See table below.

The 3000 Series Font Panel allows any calibration constant to be adjusted independently
of any other, therefore it is possible to adjust a single range without needing to adjust any
other points. Altering the calibration constants directly changes the calibrator output.

Adjusting the calibrator simply involves changing the constant until the output reads

correctly.

DC Voltage : + Full Scale : - Full Scale

AC Voltage : Full Scale @ 206Hz : Frequency Response
DC Current : + Full Scale : - Full Scale

AC Current : Full Scale @ 206Hz : Frequency Response
Resistance : 2 Wire & 4 Wire value for each resistance
Capacitance Value for each Capacitor

Inductance : Value for each Inductor

3000-33xx Series Service Manual.doc Page 65




3000-33xx Series Serivice Manual Transmille Ltd.

Setting The Calibrator into Manual Adjustment mode

To activate front panel calibration mode press the following key sequence :

()2 )0 )= e

ot

1 ) THE CALIBRATOR WILL SOUND A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

1 ) NOTE : ONCE CALIBRATION MODE IS ACTIVATED THE CALIBRATOR WILL
STAY IN THIS MODE UNTIL THE UNTI IS SWITCHED OFF, THEN ON AGAIN.

To perform an adjustment using the front panel :

1) Select range & output to be adjusted
2) With the required function, range and output set, press the @ button

Press to enter calibration mode

\\ /},"’
\\\0//
SHIFT | = Kl

The shift button will illuminate when in calibration mode

3) Use the digital control knob to change the output (or the displayed value) as required.

m INCREASE OUTPUT / DISPLAYED VALUE
M DECREASE OUTPUT / DISPLAYED VALUE

4) Press @ again and thebutton illumination will turn off to indicate the

adjustment has been saved.

i ONCE ALL ADJUSTMENTS HAVE BEEN COMPLETED, TURN THE
CALIBRATOR OFF, THEN ON AGAIN TO RETURN TO NORMAL
OPERATION.
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WORKED EXAMPLE : Adjusting the 200mV DC Voltage Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1 ) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

1) Select 200mV DC output from the calibrator :

O

DC

—

ENTER

L2 o o =

2) Press the REF button to enable adjustment on this range

Press to enter calibration mode

The shift button will illuminate when in calibration mode

SHIFT (& ELldl
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3) Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

IF THE MEASURED VALUE IS LOW, FOR EXAMPLE 197mV, ROTATE THE DIAL
CLOCKWISE UNTIL THE MEASURED VALUE READS 200mV.

200.000mV | @& | 200.000mV

+- | POWER | SCOPE | NEXT w +/- | POWER | SCOPE | NEXT
197.000mV 000 200.000mV 000
SoUm 00O » SoUm 00O
MEASUREMENT ON METER MEASUREMENT ON METER

IF THE MEASURED VALUE IS HIGH, FOR EXAMPLE 203mV, ROTATE THE DIAL
ANTI-CLOCKWISE UNTIL THE MEASURED VALUE READS 200mV.

200.000mVvV | @ | 200.000mV

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
| 202 000MV | © 00 | 200 000mMV | © 00
3 0o0oO0 P ' 0o0oO0
MEASUREMENT ON METER MEASUREMENT ON METER

4) Press@again and thebutton illumination will turn off to indicate the

adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 20V AC Voltage Range @ 206Hz

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

0 ))& e

ot

1 ) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

1) Select 20V AC @ 206Hz output from the calibrator :

—_—

AC
2 0 “'”L“] ENTER |

2 /[ o]l 6 }er]‘ ENTER |

Press to enter calibration mode
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The shift button will illuminate when in calibration mode

SHIFT (& ELldl

3) Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

IF THE MEASURED VALUE IS LOW, FOR EXAMPLE 19.7V, ROTATE THE DIAL
CLOCKWISE UNTIL THE MEASURED VALUE READS 20V.

20.0000V = | @ | 20.0000V ..

+- | POWER | SCOPE | NEXT X +- | POWER | SCOPE | NEXT
19.7000V ©00 P> | 20.0000v 000
: (ONONO] : (ONONO]
MEASUREMENT ON METER MEASUREMENT ON METER

IF THE MEASURED VALUE IS HIGH, FOR EXAMPLE 20.3V, ROTATE THE DIAL
ANTI-CLOCKWISE UNTIL THE MEASURED VALUE READS 20V.

20.0000V = | @ | 20.0000V

+- | POWER | SCOPE | NEXT Qo +- | POWER | SCOPE | NEXT
| 02000v | ©00 | 20.0000v | ©00
- 000 P : 00O
MEASUREMENT ON METER MEASUREMENT ON METER

4) Press @ again and the button illumination will turn off to

indicate the adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 200mA DC Current Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1 ) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

1) Select 200mA DC output from the calibrator :

O

DC

—

ENTER

2 o o ) JIE

2) Press the REF button to enable adjustment on this range

Press to enter calibration mode

1]
\ !
A
L\\ o J:,l
\\. /
~— -

The shift button will illuminate when in calibration mode

SHIFT (2 ELldl
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3) Use the digital control knob to change the measured output (or the displayed

resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

IF THE MEASURED VALUE IS LOW, FOR EXAMPLE 197mA, ROTATE THE DIAL
CLOCKWISE UNTIL THE MEASURED VALUE READS 200mA.

200.000mA | & | 200.000mA

+- | POWER | SCOPE | NEXT w +/- | POWER | SCOPE | NEXT
197.000mA 000 200.000mA 000
SoUm 00O » SoUm 00O
MEASUREMENT ON METER MEASUREMENT ON METER

IF THE MEASURED VALUE IS HIGH, FOR EXAMPLE 203mA, ROTATE THE DIAL
ANTI-CLOCKWISE UNTIL THE MEASURED VALUE READS 200mA.

200.000mA | @& | 200.000mA

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
| 202 000MV | © 00 | 200 000mMV | © 00
3 0o0oO0 P ' 0o0oO0
MEASUREMENT ON METER MEASUREMENT ON METER

4) Press@ again and thebutton illumination will turn off to indicate the

adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 20mA AC Voltage Range @ 1kHz

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

0 ))& e

ot

1 ) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

5) Select 20mA AC @ 1kHz output from the calibrator :

—_—

AC

L2 Lo L i

| 1 [ k ﬁ[Hz ]‘ ENTER |

r

ENTER |

6) Press the REF button to enable adjustment on this range

Press to enter calibration mode
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The shift button will illuminate when in calibration mode

SHIFT (& ELldl

7) Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

IF THE MEASURED VALUE IS LOW, FOR EXAMPLE 19.6mA, ROTATE THE DIAL
CLOCKWISE UNTIL THE MEASURED VALUE READS 20mA.

20.0000mA = | & | 20.0000mA ...

+- | POWER | SCOPE | NEXT X +- | POWER | SCOPE | NEXT
19.6000mA ©00 > 20.0000mA 000
O0UPm 00O S0PPm 00O
MEASUREMENT ON METER MEASUREMENT ON METER

IF THE MEASURED VALUE IS HIGH, FOR EXAMPLE 20.4mA, ROTATE THE DIAL
ANTI-CLOCKWISE UNTIL THE MEASURED VALUE READS 20mA.

20.0000MA - | & |20.0000MA o

+- | POWER | SCOPE | NEXT Qo +- | POWER | SCOPE | NEXT
| 20.4000ma | ©00 | 0.0000ma | ©00
it 000 P —m 00O
MEASUREMENT ON METER MEASUREMENT ON METER

8) Press @ again and the button illumination will turn off to

indicate the adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 1000hms 2-Wire Resistance Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1 ) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

5) Select 100Q 2-WIRE output from the calibrator :

e Jle JE

6) Press the REF button to enable adjustment on this range

ENTER

Press to enter calibration mode

)
\ !
Y
o .
\\- /
— e

The shift button will illuminate when in calibration mode

SHIFT (& ELldl
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7) Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

MEASURE THE RESISTANCE FROM THE CALIBRATOR IN 2-WIRE MODE.
IF THE VALUE IS LOW, FOR EXAMPLE 99.99996Q, ROTATE THE DIAL ANTI-
CLOCKWISE UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 99.99996Q.

100.00000Q2 | @ | 99.999960

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
(ONONG)
99.999962 000

MEASUREMENT ON METER

MEASURE THE RESISTANCE FROM THE CALIBRATOR IN 2-WIRE MODE.
IF THE VALUE IS HIGH, FOR EXAMPLE 100.00008Q2, ROTATE THE DIAL
CLOCKWISE UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 100.00008Q.

100.00000Q2 | @& | 100.00008Q

+- | POWER | SCOPE | NEXT M +- | POWER | SCOPE | NEXT

(ONONO)
(ONONO)

MEASUREMENT ON METER

| 100 NNNNKRO |

8) Press@again and thebutton illumination will turn off to indicate the

adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 100nF Capacitance Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1 ) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

9) Select 100Q 2-WIRE output from the calibrator :
Note : the SHIFT-u (micro) key presses allow the n (nano) unit to be selected

SRR R

10)Press the REF button to enable adjustment on this range

ENTER

Press to enter calibration mode

!
\‘ o |
M, r
\_H (_,/
—

The shift button will illuminate when in calibration mode

SHIFT (2 ELldl
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11)Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

MEASURE THE CAPACITANCE FROM THE CALIBRATOR USING A BRIDGE.
IF THE VALUE IS LOW, FOR EXAMPLE 99.94nF, ROTATE THE DIAL ANTI-
CLOCKWISE UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 99.94nF.

100.00nF 0 99.94nF

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
(ONON0)
99.94nF 000

MEASUREMENT ON METER

MEASURE THE CAPACITANCE FROM THE CALIBRATOR USING A BRIDGE.
IF THE VALUE IS HIGH, FOR EXAMPLE 100.05nF, ROTATE THE DIAL CLOCKWISE
UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 100.05nF.

100.00nF | @ | 100.05nF

+- | POWER | SCOPE | NEXT M +- | POWER | SCOPE | NEXT
| | (ONONG)
100 05nE 500

MEASUREMENT ON METER

12)Press@again and thebutton illumination will turn off to indicate the

adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 19mH Inductance Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1 ) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

13)Select 19mH output from the calibrator :
Note : the SHIFT-CAP key presses allow the IND (Inductance) function to be selected

SBEN

14)Press the REF button to enable adjustment on this range

m MSHlFT} [;” ENTER

Press to enter calibration mode

\ !
\‘ o |
M, r
. . (_,/

—

The shift button will illuminate when in calibration mode

SHIFT (2 ELldl
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15)Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

MEASURE THE INDUCTANCE FROM THE CALIBRATOR USING A METER.
IF THE VALUE IS LOW, FOR EXAMPLE 18.998mH, ROTATE THE DIAL ANTI-
CLOCKWISE UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 18.998mH.

19.000mH | @ | 18.998mH

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
(ONON0)
18.998mH 000

MEASUREMENT ON METER

MEASURE THE CAPACITANCE FROM THE CALIBRATOR USING A METER.
IF THE VALUE IS HIGH, FOR EXAMPLE 19.002mH, ROTATE THE DIAL CLOCKWISE
UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 19.002mH.

19.000mH | @ | 19.002mH

+- | POWER | SCOPE | NEXT M +- | POWER | SCOPE | NEXT
| | (ONONG)
19 002mH 500

MEASUREMENT ON METER

16)Press@again and thebutton illumination will turn off to indicate the

adjustment has been saved.
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AC POWER OPTION :: PHASE SETUP
Requires 3000 Series Phase Setup Utility

Install the 3000 Series Phase Setup Utility supplied.
This program can be started from :
START -> All Programs -> Transmille VFP -> 3000 Series Phase Setup Utility

STEP 1: Measure Frequency on Processor Board

A : Remove the 3000 Series top cover and locate the processor board :

-ﬂl

i3

B: Locate Pin A22 on the processor board
C: Measure this point with a frequency counter — value should be approx. 1.2291MHz
D: Ensure calibrator is connected to the PC using the RS232 COM cable

m

Run the 3000 Series Phase Setup Utility and enter the measured frequency
Click SET to store the value in the calibrator.

. 3000 Series :: Phase Setup Utility

Select a COM Port, choose settings then use
Phase calibration controls to set calibration

Calibrator is on COM 5

Phasze Gain

Phase Gain

Clock Frequency o -
Clock Frequenc Set
Phase Correction q y M HZ
50Hz (@ 2A 0 Degreas Set |4
400Hz @ 2A |0 Degrees _Set | Enter the frequency measured on

50Hz @ 20A [0 Degrees Set
400Hz @ 20A |0 Dagrees

Pin A22 here in MHz.

Once the frequency is set, close the 3000 Series Phase Setup Utility
before proceeding to the next step.

3000-33xx Series Service Manual.doc Page 81



3000-33xx Series Serivice Manual Transmille Ltd.

STEP 2 : Measure the Phase Error On the 3000 Series Output

A:

B:

Measure the phase outputs from the 3000 Series calibrator
listed below on a Phase meter :

= 20V :2A @ 50Hz

= 20V :2A @ 400Hz

= 20V : 20A @ 50Hz

= 20V : 20A @ 400Hz

Write down the phase error at these four points in degrees (eg. 0.2°)

Start up the 3000 Series Phase Setup Utility

Enter the phase error in each box , then click SET to store in the calibrator memory

000 Serie

Calibrator is on COM 5

Phove Goin Phasze Correction

Clock Frequency |0 MHz Set

Phase Canrection S50H= @ 28 0 Degreeg Set

S0Hz @ 2A |0 Degrees Set

400Hz @ 2A [0 Degrees  Set 400Hz @ 2A 0 DEQI’EES Set

50Hz @ 20A |0 Degrees Set

400Hz @ 20A 0 Degress S 50Hz @ 20A |0 Degrees Set
400Hz @ 20A |0 Degrees Set

Enter the Phase error in Degrees
For each of the measured points.

{,:..

Note : Ensure SET is clicked beside each value
to store in calibrator.

To check the values have been successfully stored in the calibrator, exit the
3000 Series Phase Setup Utility, and restart the program. The values should
be loaded from the calibrator and displayed on screen if stored
successfully.

3000-33xx Series Service Manual.doc Page 82




3000-33xx Series Serivice Manual Transmille Ltd.

HARDWARE ADJUSTMENT POINTS

- These trimmers are factory set and should not require adjustment during
\:\l‘) routine calibration. Adjustments to these points would only be required if a
repair had been made on the high voltage or AC sections of the
calibrator.

Trimmer Adjustments on the Mid Analogue PCB

HV Current
Limit

AC Zero

HV Current Limit Adjustment (R110)

Trimmer sets the over-current trip levels for the 200V and 1kV ranges.

To check limit, connect a power decade box set to 100kOhms with a current meter in
series across the voltage output terminals. Select 100V DC and press output ON. Slowly
wind down the resistance value until the unit goes into standby mode. This should happen
when the current meter reads between 9 and 11mA.

If the unit goes into standby outside this current range, adjust the pot clockwise to increase
the current or anti-clockwise to reduce it.

AC Zero Adjustment (VR2)

This trimmer sets the DC level on the output of the RMS converter IC.

Connect a voltmeter on 100mV DC range between TP11 (+ve) and solder tag on long
heatsink bar (-ve). Set calibrator to zero on 200mV AC range and adjust VR2 until the
reading on TP11 is OmV DC.
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3000/3300 Series

Multi Product Calibrators &
Precision Calibrators

Appendix A
Verification & Adjustment Points
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3341 =» 3041 Product Relationship

3341

25ppm
Precision
Calibrator

DC VOLTAGE

200mV Range
2V Range
20V Range

#

&

+]

#

o

OPTION 3341AC

AC Capability to Any Fitted
Voltage or Current Range

OPTION 3341HV

200V Range
1kV Range

OPTION 3341LC

200uA Range
2mA Range
200mA Range

OPTION 3341HC

2A Range
30A Range

OPTION 3341RES

0 Ohms ¢ 10 Ohms 100 Ohms ¢ 1 kOhm e
10 kOhm ¢ 100 kKOhm ¢« 1 MOhm « 10 MOhm
100 MOhm « 1 GOhm

OPTION 3341CAP

InF ¢ 10nF « 100nF ¢ 1uF « 10uF

3041
25ppm
Multi Product
Calibrator

DC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

DC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
30A Range

AC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

AC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
30A Range

RESISTANCE

0 Ohms ¢ 10 Ohms «100 Ohms ¢ 1 kOhm e
10 kOhm ¢ 100 kKOhm « 1 MOhm « 10 MOhm
100 MOhm « 1 GOhm

CAPACITANCE

InF ¢ 10nF « 100nF ¢ 1uF « 10uF

SPECIFICATIONS FOR THE 3341 AND 3041 ARE THE SAME

3000-33xx Series Service Manual.doc

Page 7




3000-33xx Series Serivice Manual

Transmille Ltd.

3310 =» 3010 Product Relationship

3310

8ppm
Precision
Calibrator

DC VOLTAGE

200mV Range
2V Range
20V Range

#

&

+]

#

o

OPTION 3310AC

AC Capability to Any Fitted
Voltage or Current Range

OPTION 3310HV

200V Range
1kV Range

OPTION 3310LC

200uA Range
2mA Range
200mA Range

OPTION 3310HC

2A Range
30A Range

OPTION 3310RES

0 Ohms ¢ 10 Ohms 100 Ohms ¢ 1 kOhm e
10 kOhm ¢ 100 kKOhm ¢« 1 MOhm « 10 MOhm
100 MOhm « 1 GOhm

OPTION 3310CAP

InF ¢ 10nF « 100nF ¢ 1uF « 10uF

3010
8ppm
Multi Product
Calibrator

DC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

DC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
30A Range

AC VOLTAGE

200mV Range
2V Range
20V Range
200V Range
1kV Range

AC CURRENT

200uA Range
2mA Range
200mA Range
2A Range
30A Range

RESISTANCE

0 Ohms ¢ 10 Ohms «100 Ohms ¢ 1 kOhm e
10 kOhm ¢ 100 kKOhm « 1 MOhm « 10 MOhm
100 MOhm « 1 GOhm

CAPACITANCE

InF ¢ 10nF « 100nF ¢ 1uF « 10uF

SPECIFICATIONS FOR THE 3310 AND 3010 ARE THE SAME
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DISASSEMBLING THE 3000 SERIES CALIBRATOR

1. Remove the two side fixing screws from each side of the calibrator front panel:

2. Turn the calibrator over to expose the bottom of the case.

Screws marked in blue hold
the bottom of the front
panel in place. These only
need to be removed to allow
the front panel to be dropped
down. ** It is not necessary
to remove these screws to
remove the top cover from
the calibrator case.

Screws marked in red hold
the top cover in place.
These should be removed to
allow the top cover to be slid
back (towards the rear of the
calibrator). Note the top
cover of the calibrator should
be slid back with the
calibrator ‘right side up’

Screws marked in green
hold the back panel
assembly in place. These
only need to be removed if
the back panel is required to
be removed.

3. Turn the calibrator ‘right side up’ — the top cover can now be slid back towards the rear
of the calibrator to expose the internal PCBs.
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LOCATION OF INTERNAL FUSES

The 3000 series has internal fuses to protect from voltages applied to the calibrator.

These are located on the front panel board, the connector board and on the top board
within the calibrator.

Fuse locations :

Top board
(output board)
fuses :

Connector

Board Left Hand

5A Anti Surge
2A Ultra Rapid

Right Hand

630mA Anti
Surge Ceramic

Front Panel
Board

2A Ultra Rapid
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3000 SERIES CALIBRATORS CONSTRUCTION.

The calibrator is built up from a number of sub assemblies.

1) The Rear Panel Assembly

2) The Front Panel/Display Assembly

3) The Frame/Connector board Assembly

4) The Top power supply/Control PCB

5) The micro controller PCB

6) The PT100 / Inductance/Simulated resistance PCB (Option)
7) The Mid Analogue PCB

8) The Ref. & D/A PCB

9) The Lower scope/Power PCB (Option)

Details of the Function and major components used in each sub assembly: -

THE REAR PANEL ASSEMBLY

General Description

This assembly provides the power for the unit, the interface & power inlet connections and
the power stage for the 20/30Amp output together with the shunt and relay switching.
The 24V fans are also bolted to this panel.

Connections

There are four main connections to this assembly,

1) A ribbon cable to the top board for low AC power from the transformer and interface
connection.

2) A cable assembly which connects the power amplifier stages to the Mid PCB.

3) Two (Red/Black) Crimp spades take the 20A output to the Front Panel Connection.
4) An Earth Wire Direct from the Power inlet to the Front panel

Circuit Description: Rear Panel Assembly

The power connects through the IEC Power inlet connector which incorporates filter,
switch, fuses and line voltage selection. Power is then directed to the 110/110 Volt primary
windings of the transformer. The line voltage selector puts the windings in parallel for 110
Volt operation and series for 220/240 Volt operation. Care should be taken to fit the correct
fuses. The transformer has several low voltage secondary windings which connect to the
top PCB. There is also a 30Amp 6-0-6 Volt centre tapped secondary which connects
directly to a high power bridge rectifier which is heat sinked to the rear panel.

The output of this is taken to the 68000uF filter capacitors to give the Low voltage/ High
Current DC positive and negative power used by the high current output stage.

The Power output for the 30 Amps is provided by 6 MOSFETs mounted on the heatsink
assembly cooled directly by a fan. This assembly also has the bias components for the
output stage. The Output from this stage connects directly to the 4 terminal precision
current shunt mounted also on the rear panel for heat sinking. Two high current relays
mounted on the PCB disconnect the output stage from the output terminals when the
30Amp Output is off. The relays are controlled by the firmware.

The temperature of the power amp heat sink is monitored by the microcontroller from a
themistor fitted to the heatsink The amplifier can then be shut down by the microcontroller
in the event of overheating.
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THE FRONT PANEL/DISPLAY ASSEMBLY

General Description

The front panel assembly provides a complete user interface to the calibrator and includes
the LCD Graphic Display Module & backlight, custom rubber keyboard, digital
potentiometer and all associated control logic. Also on the PCB are the relays which
connect the low to ground/earth of the output, the output connections themselves and the
feature/pod connector.

Construction

The PCB and display are mounted on studs from the plastic front panel. The front panel
itself is screwed into the frame by 5 screws located around the front panel bezel.

Connections

There are several connections to this panel

1) Processor interface to front panel PCB from Top PCB - ribbon cable

2) Internal connection from Display to PCB

3) Internal Connection from Keyboard to PCB

4) Ext Pod 9 way ribbon to connector PCB

5) Connections to the volts/low current output sockets from connector board
6) Connection to the 30 Amp Output sockets from Rear Panel Assembly

7) Connection to Scope BNC from Scope / Power PCB if option Fitted.

Circuit Description

This PCB has only logic control circuitry made up of some address decoding and data
latches to drive the LED’s and earthing relays.
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Adjustments

Two trimmers adjust the contrast and back light brightness. BRIGHTNESS

CONTRAST
THE FRAME/CONNECTOR BOARD ASSEMBLY

General Description

Fitted in between the top and bottom of the frame behind the front panel assembly is the
connector PCB into which the Top (power/control), Mid (analogue) and Lower
(Scope/Power) Options plug into. There is only a small amount of circuitry for the A/D
converter.

The board connects 3x 32 way connectors to each board. From left to right viewed from
the front the most left connector row is for output, the centre row is for control/processor
bus and the right is power supply.
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THE TOP POWER SUPPLY/CONTROL PCB

General Description

This board has the power supply circuitry, regulators, fuses etc, the isolated RS232
interface circuitry, the 16.777MHz reference frequency crystal oscillator, the capacitor and
resistor relay switching and connector for the PT100 option and Inductance option. The
processor module with memory, clock & firmware etc plugs into this board on the front
right hand side. The top cover forms part of the heat sinking of the power supply regulators
and although for testing the calibrator can be operated without the cover it must be fitted
for long term operation.

Connections:

1) 3 x 32 way connector’s to the connector/mother board.
2) Multi way ribbon to front panel assembly
3) Multi way ribbon to the rear panel for power/interface

Replacing Fuses

To inspect/replace the 4 fuses on the top board it is necessary to remove the top cover of
the instrument, (see removing back panel) the remove the screening cover for the PCB to
expose the fuses.

Circuit Description

Power Supply is standard bridge rectifier regulated with 3 terminal regulators. Supplies are
1) = 5 Volt for logic etc. ( This is low power and regulated down from the 15V rails)

2) = 15 Volt for opamp’s analogue circuit etc.

3) £ 25 unregulated supply for the power amp for high voltage on the mid PCB,

4) £+ 35 Volts regulated at 30mA for the 20 Volt range output amp on the mid board

5) £ 12 Volts unregulated for the isolated RS232 interface and back light.

The power supply also produces a relay supply line the voltage of which can be controlled
by the processor, switching to 12 Volts when relays operate and returning to 5 volts
latched state. The RS232 interface is optically isolated using 2 high speed opto coupler
and op-amps to buffer and level shift.
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Latched relay drivers connect to the processor bus and directly drive the relays which
switch the precision resistors and capacitors to connect to the output sockets.

The Processor also controls the frequency divider used for the reference frequency output.
Pulse width is generated directly by the processor module and is switched through to the
out put by relays controlled by latched driver IC’s as per resistance.

THE MICROCONTROLLER MODULE

This module provides the complete control of the calibrator. The board contains also the
firmware, Flash (holds calibration constants) and RAM required for the calibrator.
This is board level replacement if a fault is suspected with the processor functions.

THE PT100 / INDUCTANCE PCB (OPTION)

General Description

Plugs into the top board to provide PT100 resistance values and or inductance.
Values must be calibrated after board is fitted.

Connections

3 rows of pin connection to top board.

Circuit Description

Precision wire wound resistors switched by relays controlled from the processor.
Relays driven directly from latched relay drivers on the processors bus. Inductance similar.
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THE MID ANALOGUE PCB

General Description

The mid analogue PCB contains all the circuitry to produces all of the DC and AC voltage
and current ranges. All outputs are controlled by feedback against the output (-10 Volts to
+10 Volts) from the ultra precision 26 Bit D/A which plugs into this board.

Precision resistors attenuators and precision current shunts selected by relays and
analogue switches depending on the range measure the output and compare with the
reference, the error signal is amplified a feed to the power output amplifiers. High voltages
can be present on this board and a shock hazard exists when working on it.

Connections

1) 3 x 32 way connections to the connector/mother PCB
2) Connector to the rear panel assembly.

Circuit Description

To simplify the description and operation of this board the circuit will be described in
sections

1) DC Ranges

There are 5 DC ranges, 200mV,2V,20V,200V & 1000V. All DC with the exception of the
200mV range is produced by a resistive divider from the 20Volt range, are produced by
comparing the output after scaling with the output from the D/A module. For the 2Volt
range the output from the D/A is resistively divided down. Unlike a DMM attenuator each
range has its own divider. The correct divider is selected by relays and or analogue
switches. The error amp is a precision copper stabilised amp the output of which is feed to
either the low voltage amplifier (20v) or to the high voltage amplifier.

2) High Voltage DC Amplifier.

The DC signal from the error amp is feed to a chopper circuit at approx. 10kHz. The
resulting AC signal is filtered and feed to the LM10 power amp which drives the ferrite step
up transformer. The output from this transformer is rectified and filtered to return it to DC
where it is switch by relays through to the output sockets. The output current of the
transformer is monitored by a triac circuit which if tripped will open a relay feeding the
LM10 thereby cutting off the output.. This important safety trip operates very quickly and is
independently of the processor. However once tripped it is detected by the processor and
the calibrator returned to standby. The trip is automatically reset by the processor when
the output is turned back on.
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3) Current Ranges:

For current ranges the output from the error amp is fed to a transconductance amplifier,
the output of which passes through current shunts selected by relays or analogue switches
depending on the range selected and then connecting through to the output sockets. The
voltage generated across the selected shunt is measured by a differential amplifier and
referenced to OVolts. This is then used as the feedback/control voltage to be compared
with the D/A output.

4) AC Voltage/Current ranges.

For AC functions the feedback signal is routed to an AC RMS to DC converter. The output
of the converter is compared with the reference signal from the D/A converter. The error
signal is then used as the reference input for a D/A converter which is clocked at the
required output frequency with the digital code to produce a pure sine wave. The output
from this converter is then feed to the output amplifiers which apart from the high voltage
ranges are the same as the amplifiers for DC ranges.

5) AC High Voltage.

To generate AC high voltage the output from the D/A AC generator is connected directly to
the LM10 power opamp. Then depending on the frequency range selected the output is
connected to either the low frequency 25Hz to 3kHz step up transformer or the High
Frequency step up transformer. The output from the selected transformer is then
connected via relay to the output.

6) Output Overload detection.

When the error signal produced by either the DC error amp or AC error amp is to large it is
detected by a comparator which activates the error line to the processor. The processor
can the return the calibrator to the standby condition.

THE REFERENCE & D/A PCB:

The Reference and D/A board is specially aligned, aged and tested with matched
components including the reference chip by Transmille. To minimise leakage and avoid
temperature gradients certain areas have been potted and therefore cannot be repaired.
This board is extremely reliable and in the unlikely event of a fault a complete replacement
should be obtained from Transmille.
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THE LOWER SCOPE/POWER PCB (OPTION):

General Description

A retro fit option for either the scope or power. Fits into the lowest side runners in the
frame and plugs into the mother board. The board is covered with a screening can which
must be in place before the Levelled sweep of the scope option is calibrated.

Connection

3 x 32 way plugs to the connector board
BNC scope output connector to Front panel assembly

Power Circuit

The power circuit duplicates the AC current circuit of the mid board. The current sense
from the current shunts selected by the mid board is returned to this board where the
phase of the signal is compared to that of the voltage output. The phase difference is
measured by the processor which momentarily stops the clock to either of the AC
generating IC’s to provide the required phase relationship.

Oscilloscope Circuit

The scope circuit is can be split into 3 parts, the levelled frequency sweep, the time marker
outputs and the amplitude outputs. The levelled frequency sweep is produced by mixing
the outputs of two very high frequency VCO's together. The frequency of the VCO is
controlled by a phase lock loop circuit. Due to the very high frequencies (GHz) used in this
part of the circuit repair should only be attempted with the specific know how required for
servicing RF circuits.

Time markers are simply produced by dividing down the output from the Leveled
frequency sweep circuit above. The correct output from the divider being selected by a
multiplexer controlled from the processor.

The amplitude output is taken from the main DC voltage calibrator output and chopped into
a 1kHz square wave by high voltage VMOS FET’s. The lower ranges being divided down
from higher ranges.
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CALIBRATION / VERIFICATION OVERVIEW

To verify the 3000 Series calibrators, it is necessary to measure the outputs from each
range and compare them to the published specifications. Linearity checks should also be
performed.

A basic verification procedure would be typically as little as 60 tests, although a full
procedure may be as many as 400 tests. Please see www.transmille.com for an example
3000 Series certificate. When using Transmille PROCAL calibration software, a fully
automated verification & calibration procedure is available for approved service centres.

Adjustment can be made using two methods — either direct front panel adjustment or
adjustment using a PC based Virtual Front Panel software package (optional) with the
calibrator connected to the PC RS232 interface.

WARNING : RISK OF SHOCK
THIS PROCEDURE SHOULD ONLY BE ATTEMPTED BY QUALIFIED PERSONNEL

To prevent unauthorised use of the VFP software, a password is required before access is
granted. Adjustment can be completed without disassembly of the calibrator. Each function
e.g. DC voltage, AC Current, Resistance etc. has several ranges. Each range has one or
more calibration constants. See table below.

3000 Series adjustment allows any calibration constant to be adjusted independently of
any other, therefore it is possible to adjust a single range without needing to adjust any
other points. Altering the calibration constants directly changes the calibrators output.
Adjusting the calibrator simply involves changing the constant until the output reads
correctly.

DC Voltage : Zero : + Full Scale : - Full Scale

AC Voltage . Zero : Full Scale @ 206Hz : Frequency Response
DC Current . Zero : + Full Scale : - Full Scale

AC Current . Zero : Full Scale @ 206Hz : Frequency Response
Resistance . 2 Wire & 4 Wire value for each resistance
Simulated Resistance

Capacitance . Value for each Capacitor

Simulated Capacitance

Inductance . Value for each Inductor

PRT/RTD . Value for each Resistor

Oscilloscope Amplitude : Full Scale (2 Range)
Timebase : Crystal Reference (No Adjustment Required)
50kHz :
Bandwidth :

Power Current . Zero : Full Scale

Linearity is inherent within the design of the D to A in the calibrator and does not need to
be adjusted.
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Adjustment : Equipment Required

= Precision 8 2 Digital Multimeter. E.g. Hewlett Packard HP3458A or Wavetek 1281.
= Capacitance / Inductance bridge. E.g. Wayne Kerr B905.

= Frequency counter.

» Shunt resistors for measurement of 2A and 20A.

= Low thermal test leads with 4mm plug terminations.

= Shrouded test leads suitable for 1000V AC measurements.

= 1m BNC to BNC cable with 20ff BNC to 4mm adapters.

= Computer with RS232 interface running Transmille virtual front panel program.

= RS232 cable.

‘ General set up for calibrating 3000 series Calibrators ‘

C runming Procal software
] e |Se-1‘i:\11 E.5232 interface to control Calibrator |

et &

IGPIB/TEEE Interface
[To control
HP3458A

1 Metre 50 ohin Screened Coax
with low thermal 4mmn plugs on each end.
Short together at Calibrator end

MO

i Other Equipment Required I

An RLC Meter of suitable accuracy (Interface not required)
For Calibration of the Capacitance and Inductance outputs

1 Ohm / 24 cwrrent Shunt
For Calibration of the 2A ranges

0.1 Olan / 30A current Shunt
For Calibration of the 30 Amp Range

100Hz 10MHz Frequency Reference
Frequency To Standardise the HP DML Frequency Measurement
Reference

Wide bandwidth Scope with 50 ohm input for calibration of the
Scope Constant Level sweep output.

1 GHz Frequency Counter
For measuring Time base up to Ins

General.

2 Sets of 1m length, 50 ol coax cables with low thermal connections
Pair of 30 Amp high cuarent test leads

50 olun through line Terminator

BNC to 4 mm convertor

NOTE The plugs used on the test leads used for DCV must be low thermal gold plated copper.
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ADJUSTMENT OVERVIEW —
USING 3000 SERIES VIRTUAL FRONT PANEL SOFTWARE

1) Install virtual front panel software.
2)  Connect 30xx to computer RS232 port
3) Allow all equipment to stabilise for at least 4 hours.
4)  Run virtual front panel program.
5) Select range & output to be adjusted using the virtual front panel program.
6) Enter calibration control mode. (Password required).
7)  Press ‘Start’ to enable adjustment. A ‘C’ will appear on the calibrator display.
8) Adjust calibration constant until the output of the calibrator is correct.
The constants for each range must be adjusted in the correct sequence.
See following pages for details.
9) Press the store button to save the constant.
(Changing range will also store the constant.)
Press the ‘abort’ button to abandon calibration of the range being adjusted.
10) Select next range to be adjusted.
11) Close calibration control panel and exit virtual front panel program

Starting the Virtual Control Program

1) Install the Virtual front panel program onto computer from Transmille CD
The CD will auto-run. Select 3000 Series Virtual Front Panel and follow
installation instructions.

3000SERIES |

VIRTUAL FRONT PANEL SOFTWARE
e PC CONTROL & CALIBRATION SOFTWARE

V7.8 : 01/02/2008

2) Connect RS232 cable between computer and calibrator.
3) Run the Virtual front panel program.
4) Select COM port

_f Set Communication Port

Select on a different COM port ta change

COME -

5) Click the ‘Show Calibration Control Button’
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3000 Series Yirtual Front Panel V7.8 : 01/02/2008

4+000.000mv ~ M=m

[ SR S SR S S SO CHNN o
PG 1T A D J UV ST

Infarmation Range
Firmuvar Set Output Value
200rty ‘ 2 ‘ ‘ 20 ‘ ‘ 200 ‘ ‘ 1000 ‘ |

Cloze
5 lue the Ente
et valus then press Erter | D0

W' &t Dutput OM Local

| Zero ‘ -FS. ‘ ‘+F.S.|

Function Sh
ow
o o] oo ]@]| @@ | ] ibrat
‘ Calibration
Amplitude || TimeBase || Bandwidth | | Band. FEEFH TEMP H FRT H POWER ContrOI
d0:x Precision Mulli Product Calibrator Change | Adapter
ot | COMPon | Diiver
Virtual Front Panel AbaLt Edtor
X b
Please enter the Calibration Control access code in the I
hiox below gk Enter
Cancel L F.S. + Password -
Intarmation tran S
Firrmvar e ouTPUT|
117 ol _on
Close
St walue then press Enter | SO0
¥ futo Outpul ON Local
Function
oo e |~ @@ @] e ]
P
Amplitude || TimeBase Eandwnﬂth| Biand REFH TEMP “ FRT H POWER ‘ |‘
jeii i i Adapter v €73l
30 Precision Mulli Product Calibrator [ Spange | SO [@ (]
Virtual Front Panel About Editar Shaw Cal Control Exit

6) The main calibration screen is now displayed

3000 Series Virtual Front Panel V7.8 : 01/02/2008

4+200.000mv =

~
-
“
“
~
.
e
“

-F.S.

Zero ‘

Informatiot Range
Firmuare Set Output Value
200my 2 20 200 1000y ’7

Close
COM Part

W Auto Output ON Local

Cal Factor Reset Actual 0P Start

| General Selup
Store

Send Cal Factor +1 +10 +100 +100 +1Dk +100 Abart ModaSalup

Set walue then prass Enter

Calibration Control [Cal Factor Index =1 Positi |ve]

30 Precision Multi Produet Galibrator Change A[;ﬁapler
nver
YArtual Front Panel About EOM Port Editor Hide Cal Contral
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DC LOW VOLTAGE ADJUSTMENT : 200mV to 20V Ranges

SETTINGS & CONNECTIONS

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting DCV, NPLC 30, NDIG 6, ARANGE

30xx Terminals \Voltage

Notes NULL DMM before test and re-check NULL after 200mV range adjustments

1) Connect shrouded test leads between 30xx Voltage terminals and DMM Voltage input.

Connections for DC & AC voltage Measurements

1 Metre 50 olun Screened Coax
with low thermal 4man plugs on each end.
Short tugetlu?r at Calibrator end

!

Adjustment sequence for DC 200mV to 20V ranges.
1) Zero 2) + full scale 3)- full scale

Zero Adjustment

1) Click 200mV
range button

= 3000 e ries Vietual Front Panel ¥7_8 ; 0705 26008 | 2) CIle START
- butt
$+000.000mv
E D\l & l-ul -'!.“F::l U‘* T

I i P

Cabbaston Corded [Cal Facior | noen = 45 : Zar]
Cal Factor Pl

— o FYFryryry
] VVVV VY :
Sared Cad Factos (21 | [#90 |[3100] proon) [ |
Frecision Galitrator P L 3) Click up/down
e | el I w@m TE—I buttons until DMM
reads 0.0000mV

Eclica
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Positive Full Scale Adjustment

Tl 3000 Series Virtual Front Panel V7.8 : 01/02/2008

$+200.000mv "= ik
R e [zere | [-Fs ] [ES]

Infarmation Rahge

Firmevare

Set Output Value

| 2 H 207 H 2[IEIV||1EI[II]‘\/|

200m

Close

Set walue then press Enter

5) Enter reading on coM Par
DMM here and click ¥ fuioDuipu 0N | Laca
]

lﬁ

CALC button DMM | 55255555
should now read | % s | e Se
200.0000mV. Fine Ea\c 1n mn 1nn mk TiooR|  Abort Mode Setup

adjustment may be Send Cal Factar
]

. 3Mx Precision MuMi Product Calibrator B3] | chang-
made using the Wirtual Front Fa,Z{ At Cob Por Hide Cal Contol

up/down buttons

Adapter
Dmver
Editor

Exit

Negative Full Scale Adjustment

i 3000 Series Virtual Front Panel V7.8 : 01/02/2008 =3
-200.000mv  Fmm pton
. co
7) Enter reading on ¢ / utton
I ‘sl o B s B s B o BT o BN R o
DMM here and click ] S e s [zero | [FF] [+Fs
CALC button. DMM Information Range
should now read Elmyere o | " H o H - || muw| ,M
-200.0000mV. Fine
adeStment may be et value then press Enter @l
made using the ) Eoper
Auto Output OM Local .
up/down bUttons Cahhlat\onContr al Faclor\ndek 23 Megative] 8) CIICk the
Ca\ Factar FReset| cial 0 Start STORE button
IIII Stme
[
Send Eal Factar (2107 [2100 ] [£1000] M M
J0xx Precision Multi Product Galibrator Change | Adapter
TArtual Front Panel Ahout COM Pgw D::leg: Hide [CGEI_‘EJMUQI Exit

i 2V AND 20V RANGES ARE ADJUSTED USING THE SAME METHOD
\3) AS THE 200mV RANGE.

i SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
\3) 3050 /3041 /3010 CALIBRATORS
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DC HIGH VOLTAGE ADJUSTMENT : 200V and 1000V Ranges

SETTINGS & CONNECTIONS

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting DCV, NDIG 6, NPLC 30, 1000V RANGE

30xx Terminals \Voltage

Notes Zero adjustment point is at 5% of full scale (200V Zero = 5V : 1000V Zero = 50V)

1) Connect shrouded test leads between 30xx Voltage terminals and DMM Voltage input.

Connections for DC & AC voltage Measurements

1 Metre 50 olan Screened Coax
with low thermnal 41n plugs on each end.
Short mgethelr at Calibrator emd

!

200V Zero Adjustment

=i 3000 Series Virtual Front Panel V7.8 : 01/02/2008

1) Click 200V range L 2)Enter'5’in
button _W 0 OV 9’ this box and
;

press return
key

- i . i . o .
DI G I T A D JU ST
Infarmation Range
Firmevare:
Rty
200mi ) H 207 | 200 |1DDDV|
Close
St value then press Enter | 0

v Auto Output ON Local

Calibration Contral [Cal Factar Index = 48 Zero] e ——— 3) CI'Ck

Cal Factor Fieset|
’7@ e General Selup up/down .
5 buttons until
Send Cal Fastor +1 +1u +1 00 +1 000 +1 o3 +1 ooR] _ &bort | Mode Setup DMM reads

givion ] 5.000V
Hide Cal Exit

Editar ide Cal Control

3t Precision Hulti Product Calibrator
frtual Front Panel Ahuu

Change
COM Part
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200V Positive Full Scale Adjustment

5) Enter reading on
DMM here and click
CALC button. DMM

should now read
200.000V. Fine

adjustment may be

made using the
up/down buttons

= 3000 Series Vietual Front Paned ¥7.8 ; 01527008

$+200.000V

Eﬂlﬁ-ll a ® 0owos T

Infoaretion — - Famge

Fidrmie
[ [ [ ] [ | o] | |

Calbtastrn Conired [Cal Factor|rcen = A : Pariesa)

<l

| _DC |
COM 5
e button

| Zern || -F.&| [+Fs

b Dhbpud Wk

Eri wubm e pezy Endar

iy 0 uigwst R

i
I Pt

L

4) Click +FS

Cal Fuctar Paual o fchud 0P 1 r‘ r‘ r‘ r" r c-hwsm
i ndl:.urw ;u: I _I E
[Froduet Galibralor

m.E*L, L]

E-#n

_/

200V Negative Full Scale Adjustment

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
-200.000V. Fine
adjustment may be
made using the
up/down buttons

kaoo ooov

Ifoarastion Fare

Frmme
] I | A

FL ndt.uF-cm ;.u:

(2] [E

St Dutpud Viksn

Sri whm dhars peay Bl

ik Duikge i R

Gyt
a0 Pt

I.

== @J%

| 6)Click-FS

button

| 8)Clickthe
STORE button

Edn

R B
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1000V Zero Adjustment

1) Click 1000V range
button

+50 OOV

|E|DII:-||

Ifoarastion Fare
Frmme

”;m”ml 0

Ciadbastion Condred [Cal Farior e = 3 - Zare|
l:d Factr  Fei

L] [

o MNAAAIR = es
i !l!ll BEs

Eill CoM

| 2ee0 | [ -Fs | ffFs |
s-wmym
I =1

Gyt
a0 Pt

Sri whm dhars peay Bl

Fﬂ-c-tl-w-:ﬂ _Lee

Jikzx Freeision Muiti Froduct Galibrator
‘rtual Front Fanel f':“p‘ﬁ'

IEI

Edn

2) Enter ‘50’ in
this box and
press return
key

3) Click
up/down
buttons until
DMM reads
50.00V

1000V Positive Full Scale Adjustment

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
1000.00V. Fine
adjustment may be
made using the
up/down buttons

vl Fronl Paned W70 ; 094020 08

=6F1000 00V

|E|n|:.-|

Ak 1wa T

Calbastion Conirod [Cal Factor|rden = 5 : Pazie]

Ifparation P

Faarmie = St Do Vinhsa Im

------- EHEEEE |
Bt bt oz Erder _.E::il
o Duigest O _Locu

Cal Fartr ] " Arhd 0F .‘ r‘ r‘ F " vl S8
L eeeee - o

L_oc i button
<0 CoMs

[z (7] 2]

i | . | B

E-#ru

.__;w--nn|

_/

4) Click +FS

1000V Negative Full Scale Adjustment

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
-1000.00V. Fine
adjustment may be
made using the
up/down buttons

0%1000 oov

|E|DII:-||

Infparestinn Fare

a % 0ounoa T

| Zeoro || -F5!| |-|-'_s.|

Sat Cutput ok | (TR

Frmme

B EIE

Ciadbastion Condred [Cal Farior | s = 27 : Hagairea]
Cal Factr  Fiaai |

Surd Cal Factoa

|
| =

Gyt

Sri whm dhars peay Bl £ Pt

ik Duikge i R _Lee

— e A AlAIAl4 L
o E!IIII—fﬁ/

R B

Edn

___ 6)Click-FS

button

| 8)Clickthe

STORE button
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3 SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 /3010 CALIBRATORS

After calibrating the DC Voltage ranges, Click the HIDE CALIBRATION
CONTROL button to return to the ‘function selection screen’.

Infparsstion s
R[] [ ] o] ] | g = HIDE

= CALIBRARATION
CONTROL

[pemr—

' ik Dukgest O

;ﬂlﬁcﬁ“lm":.ﬂ'ﬁm} - ‘ AlAlZ
e || =
105t Fcisian Mult Fraduct Calibrator |
Wrtusl Hront Fanel

Eau

KRS w Wiwfual Fronl Paned Y70 ; (00827008

0\-1000 oov =

|E||:u|.;,.| A F J U8 T |M||-F.&||¢F_S_|
Infowrsgion — - Fange

w ceomstan_| (D

....... | ” ””"”m“'ml @ =

Gl

Bl wuhm far pay Eir - (4 Pt

—

F i 0ot O Locsd

Furciian

Loee | oo J oo f[ o (@ ([ F || B[ o || w0 |
KA A

|wu||1ndm||hmr.”ﬁnhir'” TEWF || PRT ||Fﬁniﬁ|mm| "'

E-#n

FUNCTION SELECT SCREEN.
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DC CURRENT ADJUSTMENT : 200uA to 200mA Range

SETTINGS & CONNECTIONS

Test Leads Low thermal screened test lead with 4mm plugs

HP3458 Setting DCI, NPLC 30, NDIG 6, AUTORANGE.

30xx Terminals Low Current

Notes Current range null performed prior to measurements
Zero measurements are done with 1 count set (Reason : The 3000 Series achieves
zero current output by providing an open circuit when display reads zero).

1) Connect shrouded test leads between 30xx Current terminals and DMM Current input.
2) Open circuit test leads at calibrator end and select MATH NULL on DMM
3) Re-connect test leads to 30xx

Measuring output current directly with the DMM up to 200mA

Connect the 2Amp current output input terminals on the calibrator to the current
input on DML using a low thermal screened lead.

4) Select DCIl on FUNCTION SELECTION SCREEN.
5) Click Show Calibration Control Button
6) Select each range in turn and adjust zero, positive full scale and negative full scales

Zero Adjustment

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

"+000 . 001'|J.A 2) Click ZERO

. button

|E|n|:~-l A w dua T |M||'F'&||'F'S'|

1) Click 200uV e || 1 DTl i |
range button _/'W” w [ | ][ ] | =
] N

ErPast

7 ik D gt O Locsd

Cabbastn Conirol [Cal Factor indes = 50 : Zar] [ — 3) C|ICk START

a— AldAlAlA =2 button
<) YVVIVIV, .2
ard Cal Facio [210 |[3100] f1oon|| o | frroa] T = Hada Eahp

itee Pregision Bult Froduct Galbrator £ | e | e | 4) Click up/down
e 2 | m"p“"| | b E\‘ buttons until DMM
reads OuA
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Positive Full Scale Adjustment

6) Enter reading on
DMM here and click
CALC button. DMM
should now read
200uA. Fine
adjustment may be
made using the

= 3000 Series Vietual Front Panel ¥7_8 ; 01527008

4+200.000pA

E[Ill:n-ll ak d1ws T

Wfoanetion — - Fmge

Frnpar:

[ [ I

Cabbastion Conirol [Cal Factorindes = 8 : Panira]

Sri wahm Fhan paay Bniar

Egt Cirpud Wi Im

[ ]
A Pt

o Duigest OH Loesl

Cal Factr Fani] o Achud 07 .‘ r‘ r‘ F‘ r" I.'-t-tuﬂim
E ndl:.urnd E-* I 4 m

w__“ (7] | r_h.m| =
Eciita

5.8

_/

5) Click +FS
button

Negative Full Scale Adjustment

8) Enter reading on
DMM here and click
CALC button. DMM
should now read
-200uUA. Fine
adjustment may be
made using the
up/down buttons

2 3000 Series Vrfusd Fronl Paned W70 ; 000027 00§

kaoo 000pA 15!”__

ik Duikge i R

—mﬁz\\: FXTAPNT ATy >
< eeee o

jmdt.uhcm

|E|DIIZ-II Akl noaT |M|IFS'||‘FS|

Ifoarastion Fare
Fadrmie St Dstpud Vinhsa IEI
------- DR
Eri wuhm e pmar B _.lf:il

Lee:

Cwived
Eclioa

Sieex Pregision Hulti Froduct Calibrator 73 | u...,.|

A | B

7) Click -FS
button

9) Click the
STORE button

i 2mA, 20mA and 200mA RANGES ARE ADJUSTED USING THE SAME METHOD
AS THE 200uA RANGE.
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DC CURRENT ADJUSTMENT : 2A Range

SETTINGS & CONNECTIONS

Test Leads

1 sets of Low thermal screened test lead with 4mm plugs : 1 set of individual test leads

HP3458 Setting

DCV, NPLC 30, NDIG 6, 2V Range.

30xx Terminals Low Current

Notes

Measured using a 1 Ohm shunt resistor : Zero performed at 10uA (Reason : The 3000
Series achieves zero current output by providing an open circuit when display reads zero).

1) Connect test leads between 30xx Current terminals and shunt

2) Connect shunt to DMM voltage terminals

3) Short circuit test leads at calibrator end and select MATH NULL on DMM

4) Re-connect test leads to 30xx

Measuring 2 Amp output current range using a Shunt Resistor

Connect the owput "Sense’ Termninals on the shunt
to the Voltage input terminals on the DML using
a low thermal screened lead.

Connect the output from the 2 Amp terminals
on the calibrator to the cinrent shunt using
individual test leads.

| 1 Ohm , 2 Amp Cwrent shunt.
Value in Entered Proset for
reference standard 81

5) Select DCI on FUNCTION SELECTION SCREEN.
6) Click Show Calibration Control Button
7) Click 2A Range Button
Zero Adjustment

$+0.00001A . ) Gl ser0
Y e— button
|E||:u|-~-l A U5 T IM||'F-3‘||‘F-S-|
. - P
‘ange butt D s s N
range button =

Gl

i o fha pexy B o Part

F i 0ot O Locsd

3) Click START
button

Caltaston Conired [Cal Factor|rclen = 59 : Zare|

T V7 V7V VTV VN
ilr\dEﬁﬂn H Elg Eé "_-.L':-!Eg Sk]é ' | MTI:BS-I'W

Jite: Freeision Multi Froduet Calibralor Dhanga | Acapler ﬁ,,  __
‘Wrtual kont Fanel Abag | DOWFu Hda Lal Lzl

4) Click up/down
buttons until DMM
reads 10uA

Eslitma
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Positive Full Scale Adjustment

6) Enter reading on
DMM here and click
CALC button. DMM
should now read 2A.
Fine adjustment may
be made using the
up/down buttons

= 3000 Series Wirtual Front Panel ¥7.8 ; 008023004

$+2.00000A
2]

Wfoanaition— ~Fiygs

a ® 0 ns T

5) Click +FS
button

«1 COM &

[ zero | [ -Fs.| [+F5]

Eagt Ctpud Wiaum

Farwne
(N e [ |

2 ||

Casdbaation Condol [Cal Factor indes =0 : Pantsa]
Cal Fartor Farai |

jlnﬂCdFldn

o sl 0F .‘ F‘ r.‘ r1 r.‘
beasne -

Chp

S v ey B

iy Duipest OH _ Lozl

fﬂ!tﬂim

e

Cviven
Ecitra

IE

7

Negative Full Scale Adjustment

8) Enter reading on
DMM here and click
CALC button. DMM
should now read
-2A. Fine adjustment
may be made using
the up/down buttons

= 3000 Series Wirtuad Front Panel W7.8 ; 005 203008

7) Click -FS
é-2. 00000A — rhton
EDIE-II AW 08T |M||-F.S.||¢F_S.|
:::::r e Sigt Chtpud ks IE]
[ = = =] =
=1 ik s poar B -'E:in
 das Dot OF) _Lee
Wﬁm“ ey 9) Click the
N g Jﬁf STORE button
jmdt.uhcm ‘h
:';..""'"r...p:.“""""" E2k | B8
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DC CURRENT ADJUSTMENT : 20A Range

SETTINGS & CONNECTIONS

Test Leads 1 sets of Low thermal screened test lead with 4mm plugs : 1 set of individual test
leads

HP3458 Setting DCV, NPLC 30, NDIG 6, 2V Range.

30xx Terminals High Current

Notes Measured using a 0.1 Ohm shunt resistor

Zero performed at 100uA

Full scale performed at 20A to reduce self heating in shunt resistor

1) Connect test leads between 30xx Current terminals and shunt

2) Connect shunt to DMM voltage terminals

3) Short circuit test leads at calibrator end and select MATH NULL on DMM
4) Re-connect test leads to 30xx

Measuring 30 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt
to the Voltage input terminals on the DMV using
a low thermal screened lead.

Connect the output from the 30 Amp terminals
on the calibrator to the current shunt using
individual 30A test leads.

" 0.1 Ohm , 30 Amp Cwrent shunt.
) Value Entered in Proset for
reference standard 81

5) Select DCI on FUNCTION SELECTION SCREEN.
6) Click Show Calibration Control Button
7) Click 20A Range Button
Zero Adjustment

4+00.00012

2) Click zero
[t] s Zere| [T-F.5. | [+Fs. button
Infparastion Flangs
1) Click 20A N EEEEE |
range button
Eril wuhm e prz B _:E::al
a0t O Leesl

Cabbastn Conirol [Cal Factorindes = 55 : Zar]

Cal Faclr Fiamd e 3) Click START
e Bl AAdAAA =t butt

- U HERE RGN

Adspia
Cwived
Ecitra

4) Click up/down
buttons until DMM
reads 100uA
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Positive Full Scale Adjustment

= 3000 Series Wirtual Front Panel ¥7.8 ; 008023004

$+20.0000 == I

button

6) Enter reading on

DMM here and click |E| "NEENE AawJu s T. |m|| 'F'S'll'F'S'I
CALC button. DMM P P .
should now read 20A. | ™ | WH ik || iy ||m“|| = | Ihmw E

Fine adjustment may

L]

be made using the B b b B
up/down buttons ] b DUs Tl || Loest
Cal e Pl "“:.',“.‘".;m" i
1 F"l ﬂ AIAA] = s
.l L .I l.J l.l L 'TTB
jlndl:nlr'lcln Enk
—— 8w MEL | B

Negative Full Scale Adjustment

B 3009 Series Yietusl Front Paned W1 R ; 018020008

4-20.0000n  mem|

8) Enter reading on e EE e
D)MM here andgclick ] e e [2ere | (EEE} [ button
CALC button. DMM Fwe || T v | [
should now read B EE N =

-20A. Fine =
adjustment may be o oo | B
FF ik gt O Loc

made using the
bt Condrod [Cal Factor | rcen = 17 : Hupairea] 9) Clle the

up/down buttons _ JrosenCoedTd Facorinde
. 06édéé =

_G> f}ﬁ STORE button

s | B |

T Frecision Multi Froduct Galibralar . an. =
\rtual Front Fanel Edima

3 SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 /3010 CALIBRATORS
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AC LOW VOLTAGE ADJUSTMENT : 200mV to 20V Ranges

AC voltage is calibrated by adjusting the output at 206Hz and then adjusting the frequency
response at other frequencies found in the drop down box.

i IMPORTANT NOTE
THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST.

SETTINGS & CONNECTIONS

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals \oltage

Notes MATH OFF selected prior to measurements
Zero adjustment is performed at 25% of full scale — this is automatically set by the
VFP software when zero button is pressed in calibration mode.

1) Connect screened test leads between 30xx Voltage terminals and DMM Voltage input.
2) Select MATH OFF on DMM

Connections for DC & AC voltage Measurements

1 Metre 50 olun Screened Coax
with low thermal 4man plugs on each end.
Short mgethelr at Calibrator end

!

3) Click ACV on FUNCTION SELECT screen.
4) Click 200mV range button on 30xx VFP

Zero Adjustment

Ei 3000 Series Virtual Front Panel ¥7.8 : 01/02/2008

%+050 .000mVv WIIM |  1)Click ZERO button
3) Click —— (output will automatically
up/down brei1T  AD U T be set to 25% of Full
buttons until e ][ 5ot Cupa vl Scale)
DMM reads O
50.00mV ] 2) Click START

Set value then press Erter

button

¥ Auto Dutput ON

Calibration Control [Cal Factor Indzx =,

era]
Cal Factor Reset Start @
e AAAAAA
Stare
VVVVVvY =]
Abort | Mode Setup

Send Cal Factor

30 Precision Hulti Product Balibrator Change Aqu)IEr v @
= rOp Pt | Diver e
irtual Front Panel spout | COMPert | E et Hide CalControl | Esit

3000-33xx Series Service Manual.doc Page 35



3000-33xx Series Serivice Manual

Transmille Ltd.

Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.0000mV. Fine
adjustment may be
made using the
up/down buttons

Ei 3000 Series Virtual Front Panel V7.8 : 01/02/2008

Send Ea\ Factor Ealc

Abort

E

Mode Setup

30:x Precision Multi Product Calibrater
hrtual Front Panel

Crange
Abuut (BT Pt

D IIVEI
E ditor Hide: Ea\ Control

E3

Evi

+200 000mV _—— 4 Click FS
=1 COM 5
A Button
T [ [ [C) [
DI G 1T AD JU ST Zer"g
Information Range
Firmware Set Dutputioke
ZDDMV -m m 1EIEIDV ED
P =
Close
i Set walue then press Erter oM Part
W futo Output OW Local
Calibration Cantrol |l Eactorn Indes =12 ¢ Fnsmva]
Cal Factor _Reset| Actual O/ Start 5]
=] General Setup
SIme

Full Scale Adjustment :

Frequency Response Points

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.0000mV. Fine
adjustment may be
made using the
up/down buttons

¢ 3000 Serbes Virtual Front Panel ¥ 1.8 : 01/02/2008

Qﬁzoo 000mv ™
oG nT A D2 ||I=. ; IMI_IE

T?:Iw"::" H-t(.qju’.d. E N
EEEEE

e e |
PR

end[.alrww Sk

_#Hmm E | COM Pert |:3: uwﬁmm

=i 3000 Serbes Virtual Front Panel ¥ 1.8 : 01/02/2008

§+200.000mv

Caibeation Control |Cal Factor Indes = 12

Cal Factor Fowsedt | Actasl 0P P
[ o
\.r\f
Serd Cal Factor —J

30w Preoision Hulli Produet Calibrater E ﬁ
irtual Front Panel ECIH Plont Hie Cal Corirol

I]m.ﬂ
Edtor

-0

DG anlu.f.t Zero E
steimation @
===== St Oudpad Vinkon -
....... [ I ] I ‘m] - =
e
. o

com 7

U Low 1

cot ]

6) Double click frequency
selection box and select lowest
frequency available
for this range. Refer to
appendix for frequency
points to adjust.

8) Adjust 3000 Series at
all frequencies as
defined in the appendix
for the specific model
number.

9) Click the
STORE button
when all the
frequency tests
are complete.

AS THE 200mV RANGE.

2V & 20V RANGES ARE ADJUSTED USING THE SAME METHOD
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AC HIGH VOLTAGE ADJUSTMENT : 200V and 1000V Ranges

AC voltage is calibrated by adjusting the output at 206Hz and then adjusting the frequency

response at other frequencies found in the drop down box.

i IMPORTANT NOTE

THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST.

SETTINGS & CONNECTIONS

of the DMM.

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals \Voltage

Notes MATH OFF selected prior to measurements

Zero adjustment is performed at 25% of full scale — this is automatically set by the
\VFP software when the zero button is pressed in calibration mode.
Full Scale adjustment is performed at 700V for the 1000V range due to the input limit

1) Connect screened test leads between 30xx Voltage terminals and DMM Voltage input.

2) Select MATH OFF on DMM

Connections for DC & AC voltage Measurements

1 Metre 50 olun Screened Coax
with low thermal 4man plugs on each end.
Short mgethelr at Calibrator end

!

3) Click ACV on FUNCTION SELECT screen.
4) Click 200V range button on 30xx VFP

200V Zero Adjustment

= 3000 Series Viefual Fronl Paned W70 ; (150 20008

$+050.000v

L 1) Click ZERO button
(output will automatically
be set to 25% of Full
Scale)

| 2) Click START
button

3) Click _ _
up/dOWH ) oG T a Bk 0uos T IMH ||‘F'S'|
buttons until Hoeution— e ctonavion | [T
DMM reads * |m.-.-|| ] || i || 2 || um.-| =
50V =3
o e B
F oo oM Locsl
Eﬂu;tngu:tﬁumm--ﬂ D]
et &= =P
e HEEEEE "o | k|
——— 0w ] LB | B
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200V Full Scale Adjustment : 206Hz Default Point

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

5) Enter reading on | 206Hz |

DMM here and click "+2 0 0 0 0 OV a cooWs ) 4) Click FS
CALC button. DMM - & I—ﬁ Button
should now read prerT A w s [[zero =

200.000V. Fine pre | el |
adjustment may be | O | | —
made using the —
up/down buttons Mt

m;u- o .‘ r‘ r‘ F " .:.e.-e.aim
< vy u v 4 8.

uﬂw L:]

FBri wab o prazr B

Jibe: Frecision Multi Frodust Galibralor Akaer
‘Wrtual trant Fanel “3“ Edire

200V Full Scale Adjustment : Frequency Response Points

B J000 Series Virlwal Frant Pasel ¥7,8 - 010002000 EaE

6) Double click

..+ 2 0 0 ) O O OV A frequency selection

e box and select lowest
- - l: = ;gar(iﬁiesnrcayng\éallable
. Inkawasbon— - Range: )
7) Enter reading on Bimmwers |W” . ” - || o m| A Bkt ke ﬁ Refer to appendix for
DMM here and click - frequency points to
CALC button. DMM IO e adjust.
should now read B " e
200.000V. Fine e e

Calbraion Cantsal [Ciad Fiscton Inda = 15: Pogte|

adjustment may be lL- Faco Fusst|  AchuliP - e
made using the QIIIII sl
up/down buttons I-_.: < | b4 b 4D 4D Tmﬂ

A Frecision Nulli Froduel Galibrator Fad:_‘" ;a e
‘Wrlual Front Pancl ':“"”‘f-' Hice CadCorit m{!

= J000 Series Virlwal Frant Pasel ¥7,8 - 01082000

. + 2 0 0 0 oov @ m 8) Adjust 3000 Series at
e all frequencies as
Fia T A0 sT [ 2ere | |: . defined in the appendix
rre || | snluvan | T for the specific model
O [ ([ sove number.
S0
i il Hn B m -
¥ 2ajin Dupad TH 15000, 9) CI|Ck the
Eﬁ::"*;‘:‘;“““;m“ Pestrl STORE button
[ [ when all the
s.mEr | o= .I l..l Ll LJ l frequency tests
= ] are complete.
3k Preeision Mull Product Galibrator | T m
‘Wrlual Front Pancl Abcas | M Port Hice CalCortt o
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1000V Zero Adjustment

3) Click
up/down
buttons until
DMM reads
250V

= 3000 Series Virtuad Front Paned ¥7_8 ; 0705 2008

$+0250.00v  ==m

COM &

[ A B 0 U 8T Izﬁlﬂ ||*F.'S.|

I i Fiags
Fadwime

Sat Ctpud Waksn

| T | A R

Cabbastion Corded [Cal Facior | e
Cal Factor Pl

o Fyryrywyry
| I I

]
Gl Sehp
g

Jike Frecision Multi Froduct Galibrator n =
Wrtual trant Fanel f‘:"' it

IEI

1) Click ZERO button
(output will automatically
be set to 25% of Full
Scale)

2) Click START
button

1000V Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

$+0700.00v ==

COM &

(L I R |

Ifparation Fiage

4) Click FS
Button

700.000V. Fine | | [ ] | 2 (e
adjustment may be ==
made using the et oo || 0%

i Pt

up/down buttons

?M;:NF rvv T @
~ ) =

uﬂw L:]

Jibe: Frecision Multi Frodust Galibralor Akaer
‘Wrtual rant Fansl “:“ [

1000V Full Scale Adjustment : Frequency Response Points

B J000 Series Virlwal Frant Pasel ¥7,8 - 010002000

.+0700 OOV /_ 6) Double click

frequency selection
box and select lowest
frequency available
for this range.

Refer to appendix for
frequency points to
adjust.

Boooa 0T & D &+ ® %7
T Aadge

[T
[ [ 2 oo || o

=) [

St gt Yk

7) Enter reading on 1 |
DMM here and click
CALC button. DMM
should now read

Calbrrabion Canteal Joald Factod indic:= 15: Pratem]|

200.000V. Fine G

adjustment may be |
VVVVviY -

made using the @
up/down buttons e
A Precision Mull Product Galibratar | et :a
hrtual Front Panl abou | COHPor | BRT |

T e e e e

¥ tain Cuipad OH
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B J000 Series Virlwal Frant Pasel ¥7,8 - 010002000

..+0 700.00v o 8) Adjust 3000 Series at

all frequencies as

e T AT e [zere ][ 5] prt [ defined in the appendix

||| u e | P for the specific model
e D [ v number.
T
S0
et wp ey By, TS00E
L0 .
F oo Dot OH | 1 9) Click the

Calbraion Cantsdl |Cl Farctos I = 15: Praitea| STORE button

Cal Factes Aluset Sachuld WP

I ol :; e when all the
L8| x| bAbhdb b A Al %‘; frequency tests

= = are complete.
Precision Product Gaiibrator Srdnptun T E
\Artual Front Panci £|§;;g,| s .,..E-L B

Eclix E R

i SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 /3010 CALIBRATORS
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AC CURRENT ADJUSTMENT : 200uA to 200mA

i IMPORTANT NOTE
THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Zero adjustment is performed at 25% of full scale — this is automatically set by the VFP
software when the zero button is pressed in calibration mode. (Reason : The 3000
Series achieves zero current output by providing an open circuit when display reads
Zero).

1) Connect screened test leads between 30xx Current terminals and DMM Current input.
2) Select MATH OFF on DMM

Measuring output current directly with the DMM up to 200mA

Connect the 2Amp current output input terminals on the calibrator to the current
input on DMM using a low thermal screened lead.

3) Select ACI on FUNCTION SELECTION SCREEN.
4) Click Show Calibration Control Button
5) Click 200uA Button

The adjustment procedure is the same as AC Voltage, calibrate zero, positive full scale
and frequency points as shown in the table below.

Zero Adjustment

"4. 0 5 0 0 0 O-IJA | 1) Click ZERO button

3) Click (output will automatically
gp{?own ’ L S [zos | [+F=] ge sle;to 25% of Full
uttons unti Iniparastion Fiags cale
Fimewa St Dustpd Wahim m
DMM reads |~ms.|| ‘m”b}a”m” ) | |

E= | 2)cClick START

50.00uA
..;/ button

Cialbaston Corired [Cal Factar |rcen = 61 : 2|

Cal Factr Foarnt| ) " r‘ r‘ F‘ r‘ l.'-e-##i'-"m
SIMEF-cm I I _I E

Ttz Frecision Mulki Froduet Galibrator |.|u...,. mmg|

Eclica

Wrtusl trant Fanel B
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Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.000uA. Fine
adjustment may be
made using the
up/down buttons

= 3000 Snries Wietusl Front Paned ¥7.8 ; 095200008

$+200.000pa ==

Sy e

4) Click FS
Button

COM S

e

[ DRI
Infounation

Firpww

17 : Paxirea]

Hm ndl:.ur'-du

----- o

M‘z:ﬂm 1 r‘ F‘ r‘ c¢¢usm
PRI

Bt bt prua Brber _.E::al

' aay e M Locsl

Lh-m|

m@m | B

Eam

Full Scale Adjustment :

Frequency Response Points

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.0000mV. Fine
adjustment may be
made using the
up/down buttons

= 000 Seffes Virtsal Frest Pase| V3.8 @ 0170322008

7) Double click frequency

§+200.000pA ™

~

selection box and select
lowest frequency available
for this range. Refer to

CEECE
Horge

= N L | [

appendix for frequency
points to adjust.

el Ouipest Wik

ER [ S [E N

!II'H'IL-
= a0

oLy

Colaraon Contsd [Cal Farcton Indec= 17 Peaitee]
Cal Facte Aesst|

| o 1r1r1 AlA
mum % | .i LJ Li LJl

! TOrY
S0
RO

0 Lo
|5

o e Vet s Fad

W ot Chiipad (M

Ll

E!ﬂl.'i 'IIII:IE

= 000 Seffes Virtsal Frest Pase| V3.8 @ 0170322008

8) Adjust 3000 Series at

Q+2oo 000pA ==

~

all frequencies as
defined in the appendix
for the specific model

CEECE
Horge

R -IIIE ot

number.

ER [ S [E N

Sl Dukgest Vi ! 10000

- 2000

oLy

Colaraon Contsd [Cal Farcton Indec= 17 Peaitee]
Cal Facte Aesst|

e e’ \r \r\ryryry e
8| x| VIVIVIiviv

! TOrY
ol b Lot i B
W ot Chiipad (M

5"'
'Elglr

9) Click the STORE
button when all the
frequency tests are

: 23 ﬁ
Dy
aumu| COWPal | pon Hich Cad Cordod

complete.

i 2mA, 20mA & 200mA RANGES ARE ADJUSTED USING THE SAME METHOD

AS THE 200uA RANGE.

3000-33xx Series Service Manual.doc

Page 42



3000-33xx Series Serivice Manual Transmille Ltd.

AC CURRENT ADJUSTMENT : 2A Range

i IMPORTANT NOTE
THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 1 Ohm shunt resistor

Zero adjustment is performed at 25% of full scale — this is automatically set by the
\VFP software when the zero button is pressed in calibration mode. (Reason : The
3000 Series achieves zero current output by providing an open circuit when display
reads zero).

1) Connect screened test leads between 30xx Current terminals and DMM Current input.
2) Select MATH OFF on DMM

For 2A range adjustment, connect a 1 Ohm standard resistor to the 30xx output and
measure voltage on the V terminals of the resistor with the DMM on the 2V AC range

Measuring 2 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 2 Amp terminals
to the Voltage input terminals on the DMM using on the calibrator to the cnrent shunt using
a low thermal screened lead. individual test leads.

= —

| 1 Olun , 2 Ap Current shunt.
Value in Entered Proset for
reference standard 81
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Zero Adjustment

3) Click
up/down
buttons until
DMM reads
50.00uA

= 3000 Series Vietual Front Panel ¥7_8 ; 07050 26008

$+0.500002 =1

Fai vt fran gy Enbr

FF A Dadgsi O

Cadbaation Coniol [Cal Factar i

[ | AR 4 U5 T I Zero | |" F.'S.|
Wnfowestion— - Fangs
Fdme Cat Dty vahum m
IIIIIII | || - ” || || = | Im]

| 1) Click ZERO button
(output will automatically
be set to 25% of Full
Scale)

| 2) Click START
button

i Rl AAAAA H:?;m
o YYYYY ﬂ
r_":’:__-. n:uno- ?;: wﬁ‘““ |E

Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.000uA. Fine
adjustment may be
made using the
up/down buttons

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

$+2.00000a =

LI IR A ® 1 uma T |M|| ||‘F'SI
Ifparation Fiage
¥ St Dt m
= A CAEEEE
=

(e ]

FBri wab o prazr B 0 P

mnm 5 .‘ r‘ r‘ F " f¢¢aim
X LJ LI L 4 '13

SlrdEdFldu

Dmi."

|.'l:i~| Ecira

uﬂw L:]

Full Scale Adjustment :

4) Click FS
Button

Frequency Response Points

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
200.0000mV. Fine
adjustment may be
made using the
up/down buttons

= 000 Seffes Virtsal Frest Pasc| V7.8 © 01/03/2008

8) Double click frequency
selection box and select

. aT s b lowest frequency available
. + 2 0 0 0 0 OA ’ e for this range. Refer to

E | B
& 0 JFow 57T i

Sel Duesd Wik

BlLGolT

Aarge
Fimwrsars

[ [ | e | o] [ = |

Sk,

G ey s i e

W ek Chipad O

Coaraon Contsd [Cal Factot Inde= 21 - Peaitive]

lLiFl:lm Aesat| ..t.:luulZl.l'P 1,.1" r.‘r
m“ % | JLJLI Lll

———— | & B .,..SL

il
Elge-

appendix for frequency
points to adjust.
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= 000 Seffes Virtsal Frest Pasc| V7.8 © 01/03/2008

4+2.00000A

i
& 0 JFow 57T

BLoGlT
Irkawadan || Range

el Oupest Yk

[ [ | e | o] [ = |

Sk,

G ey s i e

W ek Chipad O

Coaraon Contsd [Cal Factot Inde= 21 - Peaitive]

lL-rm. Riss| icnulOF 1,,1’.‘ AlA ::.:
MM’ | J I.J Ll LJ l

A Frecision Nulli Froduel Galibrator Fad:_‘" c';a
‘Artual Fronl Panel A.bul ':':“"‘" Hide Cal o

[Lere B
I‘J\M.I‘L

S0

8) Adjust 3000 Series at
all frequencies as
defined in the appendix
for the specific model
number.

9) Click the STORE
button when all the
frequency tests are
complete.
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AC CURRENT ADJUSTMENT : 20A Range

i IMPORTANT NOTE
THE 206Hz REFERENCE POINT MUST ALWAYS BE ADJUSTED FIRST

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals High Current

Notes Measured using a 0.1 Ohm shunt resistor

Zero adjustment is performed at 25% of full scale — this is automatically set by the VFP
software when the zero button is pressed in calibration mode. (Reason : The 3000
Series achieves zero current output by providing an open circuit when display reads
zero).

Measuring 30 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 30 Awp terminals

to the Voltage input termninals on the DMM using on the calibrator to the current shunt using
a low thermal screened lead. individual 30A test leads.

= m S
- T —
| o

m e =

0.1 Ohmn , 30 Amp Cwrent shunt.

Value Entered in Proset for
reference standard 81
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Zero Adjustment

3) Click
up/down
buttons until
DMM reads
5.0000A

= 3000 Series Viefual Fronl Paned W70 ; (150 20008

L 1) Click ZERO button
(output will automatically
be set to 25% of Full
Scale)

| 2) Click START
button

0&05 00002 =
" A F U5 T |3H'ﬂ ||¢F_5_|

| e e ] | e |
Eri vubm fan pany

- F:;M"‘ | ‘r‘ F‘ r‘ t~e--e~u-;m:-

S-MEF.:-“ ‘ l‘ L‘ i‘ L

i MQM | Ll

Full Scale Adjustment : 206Hz Default Point

5) Enter reading on
DMM here and click
CALC button. DMM
should now read
20.0000A. Fine
adjustment may be
made using the
up/down buttons

B 3009 Series Yiefusl Fronl Paned W70 ; 09402008

$+20.0000A

-l

m- [r .‘ r‘ r‘ F " .:.e.-e.aim
s“ X LJLII. 4 '13

4) Click FS
T R uxg T |IH'&|| ||¢F_5_F’ Button
:.:“h:m e St Chtpud Vakia m
IR [ (N [ N —
[=]
1 s e e B _:E::il

Jibe: Frecision Multi Frodust Galibralor Akaer
‘Wrtual trant Fanel

|.'l:i~| Ecira

mﬁL,LEH

Full Scale Adjustment :

Frequency Response Points

7) Enter reading on
DMM here and click
CALC button. DMM
should now read
20.0000A. Fine
adjustment may be
made using the
up/down buttons

= 000 Seffes Virtsal Frest Pase| V3.8 0170322008

9) Double click frequency
selection box and select

"“"“*“‘*" lowest frequency
. + 2 0 ) 0 0 O OA * EP available for this range.

i
4 n Fow 57T

[z=][F=]d

Sel Duked Yk

CEECE
Horge

(=

B[ XY [E N

A,

G e Ve i Eal

W ot Chipad M
Colxraon Contsd [Cial Facton Indec= 22 Peate]

F”““ I AlAAAIAA
;u | Juum

il

I.'-m

Echapim
I:llmh

m?iw

Bbrad | M Pusi

Refer to appendix for
frequency points to
adjust.
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= 000 Seffes Virtsal Frest Pase| V3.8 0170322008

4+20.00002

i

PG lT A D 5w 5T b |
ke
el | R el Dok | J§ 10O
"""" | | [ | -
TRy
S
A, e
o st e e B | | e
150005
W dusim Chitpad W 00
Eﬂrann;mr:dr:.iuh.lﬁlp Featre] £ 0000
a Fastes Mgl Giwi ¢
| - AAAAA W"’”‘
| JLJLI Lll
E-ndl:ifula
it Preeision Hulli Produet Galibrator | ,a,..,,.. ﬁ
‘Artual Fronl Panel boa | COM Pl i Hich Cad C ool 5

8) Adjust 3000 Series at
all frequencies as
defined in the appendix
for the specific model
number.

9) Click the STORE
button when all the
frequency tests are
complete.

SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 /3010 CALIBRATORS
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RESISTANCE ADJUSTMENT - 2 WIRE

0 Ohms to 10 kOhm ranges

Test Leads 2x 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting OHMS4, NPLC 30, AUTO RANGE

30xx Terminals \Voltage

Notes Resistance valued measured on DMM and entered into calibration control panel.

1) Select 2 wire Ohms function on ‘function selection screen'.
Click ‘show calibration control’

Measuring 2 Wire Ohms output using 4 Wire Connection to DMM

Connect the calibrator voltage terminals to the DMM ‘sense’ Input terminals. Connect the
secolul lead from the DML Voltage/2 wire ohimns terminals also into the calibrators voltage/2 wire ohins
terminals by stacking the plugs.

Connect using the 50 ohm screened coax cable with low thermal 4mm plugs.

Note the cable used on this test is very inportant. It must be very high insulation so as
not to shunt the resistance from the calibrator. It must also be screened to prevent pick up
malking the reading noisy.

The HP3458 A should be set for 4 wire ohms reading with ‘line trig’ and Offset comp on. Procal will set
correct functions automatically over the interface.

3) Use 2 sets of shrouded test leads connected as shown above
4) Select 0 Ohms and note reading on DMM

i 3000 Series Virtual Front Panel V7.8 : 01/02/2008 E0®
0 . 0 0 1mOHMS \{u COM 5
6) The reading here
Infarmation Fange @ & on the 30XX
Firmware
5) Type the DMM | == o HwUmH ‘ " H 107 ‘ ‘ 100R ‘ = should now be the
reading in this box and ‘ i same as the reading
. . 1kR H 10kR H 100kR ‘ MR ‘ ‘ 10MA ‘
click the ‘send cal Close on the DMM. If not,
factor’ button. _ 16 coper enter the DMM
¥ Auto Output OM Local H H H
. = reading again as in
E::le terD;g:.Iat[HCL Cal Factor =] 5 [@ Step 6
- Start
0.001 1] T General Setup
Send Factnl abor Mod@etun
30w Precision Multi Product Balibrator 3] | change | At [x]
Wirlual Front Panel Ab!l OMPot| ERE | @omrol

i REPEAT THIS PROCEDURE FOR 100mR, 1R, 10R, 100R, 1kR, 10kR RESISTANCE
RANGES, THEN CLICK THE STORE BUTTON TO SAVE.
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100kOhms to 1GOhm ranges

Test Leads

2x 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting OHMS2, NPLC 30, AUTO RANGE

30xx Terminals Voltage & Current

Notes

Resistance valued measured on DMM and entered into calibration control panel.

1) Connect screened test leads between 30xx Voltage terminals and DMM Voltage input.

2) Set HP3458A to OHMS2, NPLC 30, AUTO RANGE

Measuring 2 Wire Ohms output using 4 Wire Connection to DMM

terminals by stacking the plugs.

Connect the calibrator voltage terminals to the DMM ‘sense’ Input terminals. Connect the
second lead from the DML Voltage /2 wire ohms terminals alse into the calibrators veltage/2 wire ohons

Connect using the 50 ohin screened coax cable with low theimal 4mm plags.

Note the cable used on this test is very important. It must be very high insulation so as
not to shunt the resistance from the calibrator. It must also be screened to prevent pick up
making the reading noisy.

The HP3458 A should be set for 4 wire ohims reading with ‘line trig’ and Offset comp on. Procal will set

correct functions automatically over the interface.

3) Select 2 wire Ohms from FUNCTION SELECTION SCREEN

4) Select 100k Ohms and note reading on DMM
Adjust value as in steps 6 & 7 on previous page.

Repeat for IMOhm, 10MOhm, 100MOhm and 1GOhm.

Ei 3000 Series Virtual Front Panel V7.8 : 01/02/2008

0.001mOHMS +  T4&8
Infarmation Range
Firmware ““3'.".“"
6) Type theDMM | ™™= o Hwan ‘ " H 10 H 100 ‘
reading in this box and
. ‘ ‘ 1kR H 10kR H 100kR H MR ‘ ‘ 10MR ‘
click the ‘send cal Ciase
factor’ button. - 160 =
W duto Output OM Local
libration Control [RCL Cal Factor = |
Cal tor Reset Start [@
0.00 @ General Setup
Stare @
&
Send gFactol ﬂ Maode Setup
J0xx Precision Hulti Product Galibrator Thenge A[‘,ﬂff;?' X
Wrtual Front Panel fpout | COM Part Editar Hide Cal Cortral

7) The reading here
& on the 30xx
should now be the
same as the reading
on the DMM. If not,
enter the DMM
reading again as in
step 6
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RESISTANCE ADJUSTMENT - 4 WIRE

100mOhms to 100kOhm ranges

Test Leads 2x 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting OHMS4, NPLC 30, NDIG 7 , AUTO RANGE, OCOMP ON
30xx Terminals Voltage & Current

Notes Resistance valued measured on DMM and entered into calibration control panel.

Measuring 4 Wire Ohms output using 4 Wire Connection to DMM

Connect the calibrator voltage terminals to the DMVM ‘sense’ Input terminals and the Calibrators
Cwirent'd wire ohons terminals to the DVM voltage/2 wire input terminals.

Connect using the 50 ohin screened coax cable with low thermal 4mm plugs.

Note the cable used on this test is very important. It must be very high insulation so as
not to shunt the resistance from the calibrator. It must also be screened to prevent pick up
making the reading noisy.

The HP3458 A should be set for 4 wire ohims reading with ‘line trig’ and Offset comp on. Procal will set
correct functions automatically over the interface.

2) Select 4 wire Ohms from FUNCTION SELECTION SCREEN
3) Select 0 Ohms and select MATH NULL on DMM. The calibration constant is always O

(zero) for this range as this is the zero reference for all other 4 wire Ohms readings.
4) Select 100mOhms and note reading on DMM

Ei 3000 Series Virtual Front Panel V7.8 : 01/02/2008

100 . 000mOHMS =

4

L 6) The reading here

Informati R
Momation— - Fange ,,,, & on the 30xx
5)TypetheDMM | " \ R should now be the
reading in this box and same as the reading
click the ‘send cal ose on the DMM. If not
factor’ button. S— = ] ’
v Auto Output ON Lacal enter the DMM 3

Calkyation Contrel [RCL Cal Factor = 10000000] a readlng again as in

Cal Fygtor Reset Start

100 [z} f General Setup Step 5

Abart Mode Setup

Adapter
Diriver
E ditor

J0wx Precision Multi Product Galibrator

Change
\firtual Front Panel About

COM Part

Irm|
x

(]

Hide Cal Contiol

REPEAT THIS PROCEDURE FOR 1R, 10R, 100R, 1kR, 10kR, 100kR RESISTANCE
RANGES, THEN CLICK THE STORE BUTTON TO SAVE.
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CAPACITANCE ADJUSTMENT

1). Select capacitance on function selection screen’. Click ‘show calibration control’
2) Connect screened test leads between 30xx Voltage terminals and capacitance bridge

Connections for Capacitance and Inductance NMeasurements

1
=
i
W i
")

L&t
-4
‘.
mn
"
nn
E<
s

Set RCL meter for measurements at 1lkcHz

Use Cp for measurements up to 1uF

Use open circuit trim before capacitance Measurements
Use Ls for measwrements upto 1H

Use short circuit trim before inductance Measurements

3) Null capacitance bridge as described in user manual.

4) Select 1nF of 30xx

5) Select auto range and note reading on bridge

7) The reading

Ei 3000 Series Virtual Front Panel V7.8 : 01/02/2008 (A=
should now be the
1. 0030nF4/ @ﬂm same as the
coM reading on the
bridge. If not, enter
e el the bridge reading
nformation ange . .
Fimware again as in step 6
. . 1nF ‘ 10nF ‘ 50nF | 100nF -
6) Type the reading in ==
this box and click the B e | | e
‘send cal factor’ button. Loty
¥ Auto Output ON Local
libration Control [RCL Cal Factor = 10030000] @
Calgotor Reset tart
1.003 7] f General Setuy
Abart Mﬂd@etup
J0:x Precision Hulti Produet Galibrator Change A[t;-_anter X
Wirtual Front Panel Abgut || COM Port E::Il\\:z: Hide Cal Control

\::[‘) REPEAT THIS PROCEDURE FOR 10nF, 20nF, 50nF, 100nF, 1uF, 10uF, 100uF.
RANGES, THEN CLICK THE STORE BUTTON TO SAVE.

\::[‘) SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 / 3010 CALIBRATORS

3000-33xx Series Service Manual.doc

Page 52

here & on the 30xx




3000-33xx Series Serivice Manual Transmille Ltd.

INDUCTANCE ADJUSTMENT

1). Select inductance on function selection screen’. Click ‘show calibration control’.
2) Connect screened test leads between 30xx Voltage terminals and inductance bridge

Connections for Capacitance and Inductance NMeasurements

Set RCL meter for measurements at 1lcHz

o Use Cp for measmrements up to 1uF
E [T MR Use open circuit trim before capacitance Measurements
L Use Ls for measwrements upto 1H
Use short circuit trim before inductance Measurements

-I
1

|
=
i
|
")

L&Y
e

3) Null inductance bridge as described in user manual.
4) Select auto range and note reading on bridge and select 1mH on the 30xx

i 3000 Series Virtual Front Panel V7.8 : 01/02/2008 (=3

1 . 003mH \@{U COM 5
5) Type the reading in 6 ) The reading here

this box and click the e zpre _ & on the 30xx should
‘send cal factor’ button. Firmovars now be the same as

50mH
‘ the reading on the
hes bridge. If not, enter
QoM Fort the bridge reading
W o Dutput OM Local agaln as in Step 5
j:_% General Setup

Abart Mode Setup

30 Precision Multi Product Calibrator
rtual Front Panel Abaut

EhenEs Adapter

Diriver
COM Port Editer

Hide Cal Cantral

\i‘) REPEAT THIS PROCEDURE FOR 10mH, 19mH, 29mH, 50mH, 100mH, 1H, 10H
RANGES, THEN CLICK THE STORE BUTTON TO SAVE.

\::[‘) SEE APPENDIX FOR SPECIFIC ADJUSTMENT POINTS FOR
3050 /3041 / 3010 CALIBRATORS
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PRT OPTION ADJUSTMENT

Test Leads 2x 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting OHMS4, NPLC 30, NDIG 7 , AUTO RANGE, OCOMP ON

Set MATH CTRDS8S5 if using HP/Agilent 3458A to read directly in °C
30xx Terminals \Voltage & Current

Notes Resistance valued measured on DMM and entered into calibration control panel.

1). Select PRT on function selection screen’. Click ‘show calibration control’.
2) Connect test leads for 4 wire resistance measurement as shown below.

Measuring 4 Wire Ohms output using 4 Wire Connection to DMM

Connect the calibrator voltage terminals to the DMM ‘sense’ Input terminals and the Calibrators
Cwirent'd wire ohons terminals to the DVM veoltage 2 wire input terminals.

Connect using the 50 ohin screened coax cable with low thermal 4mm plugs.

Note the cable used on this test is very inportant. It must be very high insulation so as
not to shunt the resistance from the calibrator. It must also be screened to prevent pick up
malking the reading noisy.

The HP3458 A should be set for 4 wire ohms reading with ‘line trig’ and Offset comp on. Procal will set
correct functions automatically over the interface.

3) If an HP3458A DMM is used, select 4 wire Ohms and MATH CTRD85. This causes the
DMM to read directly in deg C. Other types of meter may require the resistance reading to
be converted into deg C using PRT tables.

4) Select -100 deg C and note reading on meter

=i 3000 Series Virtual Front Panel V7.8 : 01/02/2008

60.002°C +___omzm

7) The reading here
& on the 30xx

Information— - Range should now be the

' same as the

6) Type the reading in =— reading on the

this box and click the ot cnse meter. If not, enter

......
aaaaaaa

-looc H o H a0°C H EO0°C H 1DD‘C‘

‘send cal factor’ button. PR T Moo | 3 SoM Pt the bridge reading
.Leave the minus sign off W o buipul 0N | Lozl | again as in step 6.
— ration Control [RCL Cal Factor = 60002000]
fOf '100 deg C. Cal Pty Heset Start @
60.002 2] General Setup
-
Send.CalFactor, ﬂ Mode Setup
30:x Precision Hulli Product Calibralor (£ | change | Aderler [x]
Wirtual Front Panel AbEt COMPat| G0 | higeCaComol | Ewt

i REPEAT THIS PROCEDURE FOR -100°C, 0°C, 30°C, 60°C, 100°C, 200°C, 400°C,
800°C RANGES, THEN CLICK THE STORE BUTTON TO SAVE.
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OSCILLOSCOPE OPTION ADJUSTMENT

Amplitude Adjustment

Test Leads 50 Ohm screened COAX with low thermal 4mm plugs -> BNC adapter
HP3458 Setting DCV, NPLC 30, .AUTO RANGE.

30xx Terminals Oscilloscope BNC output

Notes

i OSCILLOSCOPE AMPLITUDE RANGES ARE ADJUSTED AT 2 POINTS
ENSURE THE DC VOLTAGE RANGES ARE FULLY ADJUSTED BEFORE STARTING
THIS PROCEDURE.

1) Connect test leads between 30xx scope terminals and DMM Voltage input.

Measuring Calibrator Oscilloscope Amplitude & Time base output

Connect the calibrator BNC Scope terminals to the DMM Input terminals.

Connect using the 50 ohin screened coax cable with low thermal min plugs.

3) Click ‘Amplitude’ on the ‘function selection’ screen.

4) Select 10mV/d|V B 3000 Series Virtual Front Panel V7.8 : 01/02/2008

mV/Div o

5) Click ‘Start’

Intarmation Favge
Firmare
aaaaaaa
10t/ Dis| [ OO /D [~ 50 Ohm ]

Set value then press Enter

V¥ Auto Dutput 0

_wa || 9)Click Store
Calibration Copfial [Scope : Amplitude 2m'/Div Cal]

Cal Factar /R eset Actual 0/F Star A
7) Se IeCt @‘ Siore eneral Setup
100mV/div Send Ea\ e Ealc Amp m\;] +1 +1 0 +1 i +1 000 +1 i +1 oog]  Abot Mude Setup

Adapter
Dnvel
ditar

Change ]
COM Part @

Hide Cal Contral

VArtual Front Pagel bt Exit

8) Enter reading from DMM
to auto calculate output

(100mV/Div Range). 6) Enter reading from
DMM to auto calculate

output (10mV/Div Ranage).
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Timebase Adjustment

The time base function is crystal controlled and does not require adjustment.
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Levelled Sweep Adjustment

Test Leads

50 Ohm screened COAX with BNC connectors each end

HP3458 Setting N/A

30xx Terminals Oscilloscope BNC output

Notes

Ensure lead connection is terminated with 50 Ohms

Connect 30xx oscilloscope output to a calibrated oscilloscope with a bandwidth of greater
than 700MHz. Use a good quality BNC lead terminated with 50 Ohms.

30xx Calibrator Oscilloscope

| B voLTAGE

ﬂ A

© OO0 O

50
F
1

a®

T TR

m$_o

1) Click ‘Bandwidth’ on ‘function selection’ screen.
2) Click ‘start’

=i 3000 Series Virtual Front Panel V7.8 : 01/02/2008

10.000MH=Z

Infarmation Fange
Firmeacare TEST HEAD
P -

-

Calibration Contral [Scope : Biw' 10kHz Cal Paint]

Cal Factor Reset

3) Use up / down

Set Dutput Value

et walue then press Enter

W Auto Output ON

Start

Close
CON Port

%]

CR— AAAA A Gonoid St
| Store | T,
VVYVVVY s |
Send Cal Factor =1 | =10 | (=100 | [Fiom0| [=ioc | [Fooe] &bt | Made Setup
30xx Precision Multi Product Calibrator e A[?r?fé? DEE
\firtual Front Panel bout | COMPort |l Hide Cal Cortral Ext

arrows to select
frequencies

L 4) Adjust until
waveform on
oscilloscope is
600mV pk-pk.

5) Calibrate all frequencies from 5MHz to Bandwidth maxim
(350MHZ or 610 MHz depending on option fitted)

6) Click ‘Store’ Button.

um

The frequency of the levelled sweep is crystal controlled and cannot be adjusted.
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POWER FUNCTION CURRENT ADJUSTMENT : OVERVIEW

1). Select POWER on function selection screen’. Click ‘show calibration control’.

=i 3000 Series Virtual Front Panel V7.8 : 01/02/2008

AC Power

Power Cal m Range controls

Infarmation Fange
Frmyare = Calioration Mode ﬂ — | DC Power
AC POWER DC POWER Range controls

POWER

— | Start calibration
[5¢] button

5]

Mode Setup

Calibration Contral : AC 204 ZERD

e AAAAAA
L 4h 4

Send Cal Factor +1 +10

|g v |
a |2 | @
Sls | =

peyl

o

E

@

@

w

o

=

=]

5—\
=
=1
T
oy
o
=]
=
+
sl
=]
T+
sl
=
f=1
=

Click up/down

30:x Precision Multi Product Calibrator Change | Adapte buttons to adjust
\Artual Front Panel About | COMPot | s Evit output

AC Power Current Adjustment : 2A Range

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 1 Ohm shunt resistor

Zero adjustment is performed at 0.3A

Full Scale adjustment is performed at 2A

This is automatically set by the VFP software when in power calibration mode.
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Measuring 2 Amp output on Power

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 2 Amp terminals
to the Voltage input termninals on the DMVM using on the calibrator to the cinrent shunt using
a low thermal screened lead. individual test leads.

| 1 Olun , 2 Amp Current shunt.
Value in Entered Proset for
reference standard 81

Zero Adjustment

= 3000 Series Viefual Fronl Paned W70 ; (150 20008

Power Cal

| 1) Click ZERO button
(output will automatically
be set to 0.3A)

3) Click I
gg{?oorgnuntil S e K v o g

DMM reads zwo |[mae| [Eag] [mewe] [moe] | (= 2) Click START
0.3A — ERES i ED -0 button

Calbaston Condd: AL 24 EHD
Cal Faclar Fiaxal Aciud 0.5

L ]

¥ W
Surel Cad Factes Cae g ] | |21
Hikc Freeision tulli Froduct Galibrstoe [ | . | oo
Wrtusl front Fangl fms | DM Fox| R

Edhira

A ALAALA | e
uuuuu =
[0 |[F105] fioos| [Eiac] [oae| & Had faip

su e | B |

Full Scale Adjustment

B 3000 Series Vietusd Fronl Paned Y70 ; 0718020 3008

5) Enter reading on

DMM here and click [ o3Hz |
CALC button. DMM Power Cal ks

should now read 2A.

Fine adjustment Wongton 4) Click FS
may be made using e Colsentloe — (35" Button
the up/down buttons zero e | [ | 2] [ 2= (=T

— Fs. [mac | [Bac | [moc] [oc | || o)

Leocsd

Calbaston Condd F&

imiEﬁdm Lt;ﬁ-ﬂ gh—g gg Shé ﬂ “ﬂd'lup
Ttz Frecision Multi Frodust Calibrator E|l’t&.‘g;‘|m mﬁ,ﬂ, |E

Wrtual tront Fanel P
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AC POWER CURRENT ADJUSTMENT : 20A RANGE

Test Leads 1m 50 Ohm screened COAX with low thermal 4mm plugs

HP3458 Setting ACV, SETACV SYNC, LFILTER 1, NPLC 30, MANUAL RANGE &
LFREQ LINE

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 1 Ohm shunt resistor

Zero adjustment is performed at 3A

Full Scale adjustment is performed at 20A

This is automatically set by the VFP software when in power calibration mode.

Measuring 30 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 30 Amp terminals
to the Voltage input terminals on the DMM using on the calibrator to the current shunt using
a low thermal screened lead. individual 30A test leads.

n = =

" 0.1 Ohm , 30 Amp Cwrent shunt.
) Value Entered in Proset for
reference standard 81

Zero Adjustment

= 3000 Series Viefual Fronl Paned W70 ; (150 20008

1) Click ZERO button

3) Click (output will automatically
up/down ronate—FRm [z be set to 3A)
buttons untii | 77 AT PO BE PFOWER
DMM reads 3A zEre [ =ac | | aoc| | 20c | =
] [ | [ac | [Gowoc | [oor | cowragl | E) Click START
Gu utton

Calbaaton Coniol: AL 206 ZERD
Cal Faclar Fiaxal Aciud 07

. AAAIAIR] = it
(516 [F105] fevoee] (o] [eiom] & Hads baip

sl | B |

o ¥ W

Surel Cad Factes Cae g ] | |21
Jike Frecision Multi Froduct Galibrator Chage | fiserls
Wrtusl front Fangl fms | DM Fox| R

Edhira
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Full Scale Adjustment

= 3000 Series Wietual Front Panel ¥ 78 : 095020 7008

5) Enter reading on [ a3Hz |

DMM here and click |P0wer Cal oM _

Calc Power CF 4) Click FS
button. DMM should Button
now read 20A. Fine oiegll| B — B

adjustment may be AL PAWER bE POWER

made using the E zero | meac || 3| | amec | [ e | =

up/down buttons Fs.  [Emf]] aee | [awec] [20e] --::i-

Calbasten C AL I FE
l:.u Factar  Feaai ] wual 05
1 r 1 r l.'-e--e-dim
—I 'TE
jmdt.uhcm L-:P\m-CF
\Artual Fronk Fanel u

D"\-i."
Eclioa

DC Power Current Adjustment : 2A Range

SETTINGS & CONNECTIONS
1 sets of Low thermal screened test lead with 4mm plugs : 1 set of individual test
Test Leads leads

HP3458 Setting DCV, NPLC 30, NDIG 6, 2V Range.

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 1 Ohm shunt resistor

Zero adjustment is performed at 0.3A

Full Scale adjustment is performed at 2A

This is automatically set by the VFP software when in power calibration mode.

Measuring 2 Amp output on Power

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 2 Amp tEl'lltl-illal‘S
to the Voltage input terminals on the DMM using on the calibrator to the cmrent shunt using
a low thermal screened lead. individual test leads.

| 1 Ol , 2 Amp Current shunt.
Value in Entered Proset for
reference standard §1

Zero Adjustment
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3) Click
up/down
buttons until
DMM reads
0.3A

= 3000 Series Vietual Front Panel ¥7_8 ; 07050 26008

Power Cal e

E;E“::“' wal:nmimhlnﬂ m
AT POWER BT FOWER

zEnolemn.r||'mc||2muc||aﬁnc| =

Calbaston Coriol: AL 24 ZEHD
Cal Fartwr Pl Arid 05

i

S Ciad Fncta Cade fnp. ]
‘Wrtusl lant Fanel fhag | DWF| oo hdn Cal Lot

1) Click ZERO button
(output will automatically
be set to 0.3A)

2) Click START
button

Full Scale Adjustment

5) Enter reading on
DMM here and click
CALC button. DMM

B 3009 Series Wietual Front Panel Y78 ; 010003008

should now read 2A. _
Fine adjustment e ——— 4)Click FS
may be made using it S —— R Button
the up/down buttons il zeno [meac | [z | [e0e
— F.5. |.~n=.;.c || AL | |:n:.n-: || BOC -:c(:@J
Eﬂ;imfﬁd F& = ;_“I
P
3.mEmn ;ucpfn.cr EEI [';15 %EI Elg SL'E o1 | oda |
2z Freeision Hulti Froduet Galibrator I
Wrtual front Fanel E-|rtﬂhﬂm| o mﬁwﬂ | E
Page 62
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DC POWER CURRENT ADJUSTMENT : 20A RANGE

SETTINGS & CONNECTIONS
1 sets of Low thermal screened test lead with 4mm plugs : 1 set of individual test
Test Leads leads

HP3458 Setting DCV, NPLC 30, NDIG 6, 2V Range.

30xx Terminals Low Current

Notes MATH OFF selected prior to measurements

Measured using a 0.1 Ohm shunt resistor

Zero adjustment is performed at 3A

Full Scale adjustment is performed at 20A

This is automatically set by the VFP software when in power calibration mode.

Measuring 30 Amp output current range using a Shunt Resistor

Connect the output 'Sense’ Terminals on the shunt Connect the output from the 30 Awyp terminals

to the Voltage input terminals on the DMM using on the calibrator to the current shunt using
a low thermal screened lead. individual 30A test leads.

1 =3 -

| 0.1 Ohm , 30 Amp Current shumt.
Value Entered in Proset for
reference standard 31

Zero Adjustment

= 3000 Series Vietual Front Panel ¥7_8 ; 07050 26008

‘Power Cal .

| 1) Click ZERO button
3) Click (output will automatically
up/down bfoewion— P be set to 3A)

buttons until
DMM reads 3A

AC POWER nCc P ER
ZERD I?ﬁ-ﬁl.' I| A | |2ﬁ-[l | g e |
[awac | (e | [z | [c | :.‘:n. | 2)Click START
button

b
EH
fa
i

Calbaston Coriol: AL 2064 ZERD
Cal Fartwr Pl Ariud 07

i
¢ ] i
S Ciad Fncta Cade fnp. ]

iz Freeision Muiti Froduet Galibrator . r_,..m
Wrtusl front Fanel

g\

F‘F‘ F‘ ‘ - [ S
Bl
uuun \ e

il | B |

g

rm:-
Editza
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Full Scale Adjustment

5) Enter reading on
DMM here and click
Calc Power CF
button. DMM should
now read 20A. Fine
adjustment may be
made using the
up/down buttons

|Power Cal o _
4) Click FS
Button
:““::" - Cnbbastion b oo W
AL POWER e FPOWER

E ZERD | AEAL || AL | | Y e 20 | [m]

- Gl
Fa. I | WAL | | 20 D | DL | M Port

Ciabbaston AL I FE

C.uh.:u i) wual 05

1' l.'-e--e-dim
_I
jndt.uhcm L-:P\m-CF !II '3
:Iil’r-l'- 2, .Lhm-|““|mtﬁ_q’ |E|

Power Option Adjustment Points
Range Adjustment Point
2A AC Zero 0.3A

2A AC F.S. 2A

20A AC Zero 3A

20A ACF.S. 20A

2A DC Zero 0.3A

2ADC F.S. 2A

20A DC Zero 3A

20A DC F.S. 20A
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ADJUSTMENT USING 3000 SERIES FRONT PANEL : OVERVIEW

The 3000 Series calibrator includes the facility to adjust the + and - FULL SCALE outputs
using the front panel controls. This includes the calibrated 2 + 4 Wire Resistance,
Capacitance and Inductance calibration constants stored within the calibrator.

WARNING : RISK OF SHOCK
THIS PROCEDURE SHOULD ONLY BE ATTEMPTED BY QUALIFIED PERSONNEL

THIS FRONT PANEL CALIBRATION MODE IS SUITABLE ONLY FOR CORRECTION

\-!‘,) OF THE +/- FULL SCALE VALUES AND AC FREQUENCY RESPONSE - IT CANNOT
ADJUST THE ZERO CALIBRATION CONSTANTS - FULL ADJUSTMENT
INCLUDING ZERO AND FULL SCALE ADJUSTMENTTHIS MUST BE PERFORMED
USING THE VIRTUAL FRONT PANEL SOFTWARE

Each function e.g. DC voltage, AC Current, Resistance etc. has several ranges.

Each range has one or more calibration constants. See table below.

The 3000 Series Font Panel allows any calibration constant to be adjusted independently
of any other, therefore it is possible to adjust a single range without needing to adjust any
other points. Altering the calibration constants directly changes the calibrator output.

Adjusting the calibrator simply involves changing the constant until the output reads

correctly.

DC Voltage : + Full Scale : - Full Scale

AC Voltage : Full Scale @ 206Hz : Frequency Response
DC Current : + Full Scale : - Full Scale

AC Current : Full Scale @ 206Hz : Frequency Response
Resistance : 2 Wire & 4 Wire value for each resistance
Capacitance Value for each Capacitor

Inductance : Value for each Inductor
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Setting The Calibrator into Manual Adjustment mode

To activate front panel calibration mode press the following key sequence :

()2 )0 )= e

ot

1) THE CALIBRATOR WILL SOUND A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

1 ) NOTE : ONCE CALIBRATION MODE IS ACTIVATED THE CALIBRATOR WILL
STAY IN THIS MODE UNTIL THE UNTI IS SWITCHED OFF, THEN ON AGAIN.

To perform an adjustment using the front panel :

1) Select range & output to be adjusted
2) With the required function, range and output set, press the @ button

Press to enter calibration mode

\\ /},"’
\\\0//
SHIFT | = Kl

The shift button will illuminate when in calibration mode

3) Use the digital control knob to change the output (or the displayed value) as required.

m INCREASE OUTPUT / DISPLAYED VALUE
M DECREASE OUTPUT / DISPLAYED VALUE

4) Press @ again and thebutton illumination will turn off to indicate the

adjustment has been saved.

i ONCE ALL ADJUSTMENTS HAVE BEEN COMPLETED, TURN THE
CALIBRATOR OFF, THEN ON AGAIN TO RETURN TO NORMAL
OPERATION.
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WORKED EXAMPLE : Adjusting the 200mV DC Voltage Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

1) Select 200mV DC output from the calibrator :

O

DC

—

ENTER

L2 o o =

2) Press the REF button to enable adjustment on this range

Press to enter calibration mode

The shift button will illuminate when in calibration mode

SHIFT (& ELldl
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3) Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

IF THE MEASURED VALUE IS LOW, FOR EXAMPLE 197mV, ROTATE THE DIAL
CLOCKWISE UNTIL THE MEASURED VALUE READS 200mV.

200.000mV | @& | 200.000mV

+- | POWER | SCOPE | NEXT w +/- | POWER | SCOPE | NEXT
197.000mV 000 200.000mV 000
SoUm 00O » SoUm 00O
MEASUREMENT ON METER MEASUREMENT ON METER

IF THE MEASURED VALUE IS HIGH, FOR EXAMPLE 203mV, ROTATE THE DIAL
ANTI-CLOCKWISE UNTIL THE MEASURED VALUE READS 200mV.

200.000mVvV | @ | 200.000mV

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
| 202 000MV | © 00 | 200 000mMV | © 00
3 0o0oO0 P ' 0o0oO0
MEASUREMENT ON METER MEASUREMENT ON METER

4) Press@again and thebutton illumination will turn off to indicate the

adjustment has been saved.

3000-33xx Series Service Manual.doc Page 68




3000-33xx Series Serivice Manual

Transmille Ltd.

WORKED EXAMPLE : Adjusting the 20V AC Voltage Range @ 206Hz

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

0 ))& e

ot

1 ) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

1) Select 20V AC @ 206Hz output from the calibrator :

—_—

AC
2 0 “'”L“] ENTER |

2 /[ o]l 6 }er]‘ ENTER |

Press to enter calibration mode
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The shift button will illuminate when in calibration mode

SHIFT (& ELldl

3) Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

IF THE MEASURED VALUE IS LOW, FOR EXAMPLE 19.7V, ROTATE THE DIAL
CLOCKWISE UNTIL THE MEASURED VALUE READS 20V.

20.0000V = | @ | 20.0000V ..

+- | POWER | SCOPE | NEXT X +- | POWER | SCOPE | NEXT
19.7000V ©00 P> | 20.0000v 000
: (ONONO] : (ONONO]
MEASUREMENT ON METER MEASUREMENT ON METER

IF THE MEASURED VALUE IS HIGH, FOR EXAMPLE 20.3V, ROTATE THE DIAL
ANTI-CLOCKWISE UNTIL THE MEASURED VALUE READS 20V.

20.0000V = | @ | 20.0000V

+- | POWER | SCOPE | NEXT Qo +- | POWER | SCOPE | NEXT
| 02000v | ©00 | 20.0000v | ©00
- 000 P : 00O
MEASUREMENT ON METER MEASUREMENT ON METER

4) Press @ again and the button illumination will turn off to

indicate the adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 200mA DC Current Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

1) Select 200mA DC output from the calibrator :

O

DC

—

ENTER

2 o o ) JIE

2) Press the REF button to enable adjustment on this range

Press to enter calibration mode

1]
\ !
A
L\\ o J:,l
\\. /
~— -

The shift button will illuminate when in calibration mode

SHIFT (2 ELldl
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3) Use the digital control knob to change the measured output (or the displayed

resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

IF THE MEASURED VALUE IS LOW, FOR EXAMPLE 197mA, ROTATE THE DIAL
CLOCKWISE UNTIL THE MEASURED VALUE READS 200mA.

200.000mA | & | 200.000mA

+- | POWER | SCOPE | NEXT w +/- | POWER | SCOPE | NEXT
197.000mA 000 200.000mA 000
SoUm 00O » SoUm 00O
MEASUREMENT ON METER MEASUREMENT ON METER

IF THE MEASURED VALUE IS HIGH, FOR EXAMPLE 203mA, ROTATE THE DIAL
ANTI-CLOCKWISE UNTIL THE MEASURED VALUE READS 200mA.

200.000mA | @& | 200.000mA

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
| 202 000MV | © 00 | 200 000mMV | © 00
3 0o0oO0 P ' 0o0oO0
MEASUREMENT ON METER MEASUREMENT ON METER

4) Press@ again and thebutton illumination will turn off to indicate the

adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 20mA AC Voltage Range @ 1kHz

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

0 ))& e

ot

1 ) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

5) Select 20mA AC @ 1kHz output from the calibrator :

—_—

AC

L2 Lo L i

| 1 [ k ﬁ[Hz ]‘ ENTER |

r

ENTER |

6) Press the REF button to enable adjustment on this range

Press to enter calibration mode
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The shift button will illuminate when in calibration mode

SHIFT (& ELldl

7) Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

IF THE MEASURED VALUE IS LOW, FOR EXAMPLE 19.6mA, ROTATE THE DIAL
CLOCKWISE UNTIL THE MEASURED VALUE READS 20mA.

20.0000mA = | & | 20.0000mA ...

+- | POWER | SCOPE | NEXT X +- | POWER | SCOPE | NEXT
19.6000mA ©00 > 20.0000mA 000
O0UPm 00O S0PPm 00O
MEASUREMENT ON METER MEASUREMENT ON METER

IF THE MEASURED VALUE IS HIGH, FOR EXAMPLE 20.4mA, ROTATE THE DIAL
ANTI-CLOCKWISE UNTIL THE MEASURED VALUE READS 20mA.

20.0000MA - | & |20.0000MA o

+- | POWER | SCOPE | NEXT Qo +- | POWER | SCOPE | NEXT
| 20.4000ma | ©00 | 0.0000ma | ©00
it 000 P —m 00O
MEASUREMENT ON METER MEASUREMENT ON METER

8) Press @ again and the button illumination will turn off to

indicate the adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 1000hms 2-Wire Resistance Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

5) Select 100Q 2-WIRE output from the calibrator :

e Jle JE

6) Press the REF button to enable adjustment on this range

ENTER

Press to enter calibration mode

)
\ !
Y
o .
\\- /
— e

The shift button will illuminate when in calibration mode

SHIFT (& ELldl
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7) Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

MEASURE THE RESISTANCE FROM THE CALIBRATOR IN 2-WIRE MODE.
IF THE VALUE IS LOW, FOR EXAMPLE 99.99996Q, ROTATE THE DIAL ANTI-
CLOCKWISE UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 99.99996Q.

100.00000Q2 | @ | 99.999960

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
(ONONG)
99.999962 000

MEASUREMENT ON METER

MEASURE THE RESISTANCE FROM THE CALIBRATOR IN 2-WIRE MODE.
IF THE VALUE IS HIGH, FOR EXAMPLE 100.00008Q2, ROTATE THE DIAL
CLOCKWISE UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 100.00008Q.

100.00000Q2 | @& | 100.00008Q

+- | POWER | SCOPE | NEXT M +- | POWER | SCOPE | NEXT

(ONONO)
(ONONO)

MEASUREMENT ON METER

| 100 NNNNKRO |

8) Press@again and thebutton illumination will turn off to indicate the

adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 100nF Capacitance Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

9) Select 100Q 2-WIRE output from the calibrator :
Note : the SHIFT-u (micro) key presses allow the n (nano) unit to be selected

SRR R

10)Press the REF button to enable adjustment on this range

ENTER

Press to enter calibration mode

!
\‘ o |
M, r
\_H (_,/
—

The shift button will illuminate when in calibration mode

SHIFT (2 ELldl
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11)Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

MEASURE THE CAPACITANCE FROM THE CALIBRATOR USING A BRIDGE.
IF THE VALUE IS LOW, FOR EXAMPLE 99.94nF, ROTATE THE DIAL ANTI-
CLOCKWISE UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 99.94nF.

100.00nF 0 99.94nF

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
(ONON0)
99.94nF 000

MEASUREMENT ON METER

MEASURE THE CAPACITANCE FROM THE CALIBRATOR USING A BRIDGE.
IF THE VALUE IS HIGH, FOR EXAMPLE 100.05nF, ROTATE THE DIAL CLOCKWISE
UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 100.05nF.

100.00nF | @ | 100.05nF

+- | POWER | SCOPE | NEXT M +- | POWER | SCOPE | NEXT
| | (ONONG)
100 05nE 500

MEASUREMENT ON METER

12)Press@again and thebutton illumination will turn off to indicate the

adjustment has been saved.
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WORKED EXAMPLE : Adjusting the 19mH Inductance Range

To activate front panel calibration mode press the following key sequence :

1 ) ONLY REQUIRED IF THE CALIBRATOR IS NOT ALREADY
IN CALIBRATION MODE

ENTER

SN BN ERERE=2

QUTPUT
ON

ot

1) THE CALIBRATOR WILL PRODUCE A 2 SECOND BEEP TO
INDICATE FRONT PANEL CALIBRATION MODE IS ACTIVATED

13)Select 19mH output from the calibrator :
Note : the SHIFT-CAP key presses allow the IND (Inductance) function to be selected

SBEN

14)Press the REF button to enable adjustment on this range

m MSHlFT} [;” ENTER

Press to enter calibration mode

\ !
\‘ o |
M, r
. . (_,/

—

The shift button will illuminate when in calibration mode

SHIFT (2 ELldl
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15)Use the digital control knob to change the measured output

(or the displayed resistance / capacitance value) as required.

m DECREASE OUTPUT / VALUE
M INCREASE OUTPUT / VALUE

MEASURE THE INDUCTANCE FROM THE CALIBRATOR USING A METER.
IF THE VALUE IS LOW, FOR EXAMPLE 18.998mH, ROTATE THE DIAL ANTI-
CLOCKWISE UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 18.998mH.

19.000mH | @ | 18.998mH

+- | POWER | SCOPE | NEXT w +- | POWER | SCOPE | NEXT
(ONON0)
18.998mH 000

MEASUREMENT ON METER

MEASURE THE CAPACITANCE FROM THE CALIBRATOR USING A METER.
IF THE VALUE IS HIGH, FOR EXAMPLE 19.002mH, ROTATE THE DIAL CLOCKWISE
UNTIL THE DISPLAY ON THE CALIBRATOR SHOWS 19.002mH.

19.000mH | @ | 19.002mH

+- | POWER | SCOPE | NEXT M +- | POWER | SCOPE | NEXT
| | (ONONG)
19 002mH 500

MEASUREMENT ON METER

16)Press@again and thebutton illumination will turn off to indicate the

adjustment has been saved.
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AC POWER OPTION :: PHASE SETUP
Requires 3000 Series Phase Setup Utility

Install the 3000 Series Phase Setup Utility supplied.
This program can be started from :
START -> All Programs -> Transmille VFP -> 3000 Series Phase Setup Utility

STEP 1: Measure Frequency on Processor Board

A : Remove the 3000 Series top cover and locate the processor board :

-ﬂl

i3

B: Locate Pin A22 on the processor board
C: Measure this point with a frequency counter — value should be approx. 1.2291MHz
D: Ensure calibrator is connected to the PC using the RS232 COM cable

m

Run the 3000 Series Phase Setup Utility and enter the measured frequency
Click SET to store the value in the calibrator.

. 3000 Series :: Phase Setup Utility

Select a COM Port, choose settings then use
Phase calibration controls to set calibration

Calibrator is on COM 5

Phasze Gain

Phase Gain

Clock Frequency o -
Clock Frequenc Set
Phase Correction q y M HZ
50Hz (@ 2A 0 Degreas Set |4
400Hz @ 2A |0 Degrees _Set | Enter the frequency measured on

50Hz @ 20A [0 Degrees Set
400Hz @ 20A |0 Dagrees

Pin A22 here in MHz.

Once the frequency is set, close the 3000 Series Phase Setup Utility
before proceeding to the next step.
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STEP 2 : Measure the Phase Error On the 3000 Series Output

A:

B:

Measure the phase outputs from the 3000 Series calibrator
listed below on a Phase meter :

= 20V :2A @ 50Hz

= 20V :2A @ 400Hz

= 20V : 20A @ 50Hz

= 20V : 20A @ 400Hz

Write down the phase error at these four points in degrees (eg. 0.2°)

Start up the 3000 Series Phase Setup Utility

Enter the phase error in each box , then click SET to store in the calibrator memory

000 Serie

Calibrator is on COM 5

Phove Goin Phasze Correction

Clock Frequency |0 MHz Set

Phase Canrection S50H= @ 28 0 Degreeg Set

S0Hz @ 2A |0 Degrees Set

400Hz @ 2A [0 Degrees  Set 400Hz @ 2A 0 DEQI’EES Set

50Hz @ 20A |0 Degrees Set

400Hz @ 20A 0 Degress S 50Hz @ 20A |0 Degrees Set
400Hz @ 20A |0 Degrees Set

Enter the Phase error in Degrees
For each of the measured points.

{,:..

Note : Ensure SET is clicked beside each value
to store in calibrator.

To check the values have been successfully stored in the calibrator, exit the
3000 Series Phase Setup Utility, and restart the program. The values should
be loaded from the calibrator and displayed on screen if stored
successfully.
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HARDWARE ADJUSTMENT POINTS

- These trimmers are factory set and should not require adjustment during
\:\l‘) routine calibration. Adjustments to these points would only be required if a
repair had been made on the high voltage or AC sections of the
calibrator.

Trimmer Adjustments on the Mid Analogue PCB

HV Current
Limit

AC Zero

HV Current Limit Adjustment (R110)

Trimmer sets the over-current trip levels for the 200V and 1kV ranges.

To check limit, connect a power decade box set to 100kOhms with a current meter in
series across the voltage output terminals. Select 100V DC and press output ON. Slowly
wind down the resistance value until the unit goes into standby mode. This should happen
when the current meter reads between 9 and 11mA.

If the unit goes into standby outside this current range, adjust the pot clockwise to increase
the current or anti-clockwise to reduce it.

AC Zero Adjustment (VR2)

This trimmer sets the DC level on the output of the RMS converter IC.

Connect a voltmeter on 100mV DC range between TP11 (+ve) and solder tag on long
heatsink bar (-ve). Set calibrator to zero on 200mV AC range and adjust VR2 until the
reading on TP11 is OmV DC.
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3000/3300 Series

Multi Product Calibrators &
Precision Calibrators

Appendix A
Verification & Adjustment Points
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IBAH&MI“.[ Transmille 3010 Multifunction Calibrator

sooenomsn] ADJUSTMENT POINTS

Page 1 of 12

CONNECTIONS / NOTES

TITLE TEST VALUE
DC Voltage
200mV Zero ADJ omv
200mV +FS ADJ 200mv
200mV -FS ADJ -200mV
2V Zero ADJ ov
2V +FS ADJ 2V
2V -FS ADJ -2V
20V Zero ADJ ov
20V +FS ADJ 20V
20V -FS ADJ -20V
200V +FS ADJ 200V
200V ZERO ADJ 5V
200V -FS ADJ -200V
1kV +FS ADJ 1000V
1kV ZERO ADJ 50V
1kV -FS ADJ -1000V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM

AC Voltage Output Frequency Tests

AC Voltage Measurements

200mV : 206Hz FS ADJ
200mV : 206Hz Z ADJ
200mV : 10Hz FS ADJ
200mV : 30Hz FS ADJ
200mV : 56Hz FS ADJ
200mV : 106Hz FS ADJ
200mV : 596Hz FS ADJ
200mV : 1kHz FS ADJ
200mV : 2kHz FS ADJ
200mV : 3.5kHz ADJ

200mV
22mVv
200mV
200mv
200mV
200mV
200mV
200mV
200mV
200mvV

Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
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[RANSHILLE

SOLUTIONS INCALIBRATION

Transmille 3010 Multifunction Calibrator

ADJUSTMENT POINTS

Page 2 of 12

CONNECTIONS / NOTES

TITLE TEST VALUE
200mV : 5kHz ADJ 200mvV
200mV : 7.5kHz FSADJ 200mv
200mV : 10kHz FS ADJ 200mV
200mV : 15kHz FS ADJ 200mV
200mV : 20kHz FS ADJ 200mV
200mV : 30kHz FS ADJ 200mV
200mV : 40kHz FS ADJ 200mV
200mV : 50kHz FS ADJ 200mV
200mV : 60kHz FS ADJ 200mV
200mV : 80kHz FS ADJ 200mv
200mV :100kHz FS ADJ 200mV
200mV :200kHz FS ADJ 200mV
200mV :400kHz FS ADJ 200mV
200mV :500kHz FS ADJ 200mV
2V : 206Hz FS ADJ 2V
2V : 206Hz Z ADJ 0.21Vv
2V : 10Hz FS ADJ 2V
2V : 30Hz FS ADJ 2V
2V : 56Hz FS ADJ 2V
2V : 106Hz FS ADJ 2V
2V : 596Hz FS ADJ 2V
2V : 1kHz FS ADJ 2V
2V : 2kHz FS ADJ 2V
2V : 3.5kHz FS ADJ 2V
2V : 5kHz FS ADJ 2V
2V : 7.5kHz FS ADJ 2V
2V : 10kHz FS ADJ 2V
2V : 15kHz FS ADJ 2V
2V : 20kHz FS ADJ 2V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
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SOLUTIONS INCALIBRATION

Transmille 3010 Multifunction Calibrator

ADJUSTMENT POINTS

Page 3 of 12

CONNECTIONS / NOTES

TITLE TEST VALUE
2V : 30kHz FS ADJ 2V
2V : 40kHz FS ADJ 2V
2V : 50kHz FS ADJ 2V
2V : 60kHz FS ADJ 2V
2V : 80kHz FS ADJ 2V
2V : 100kHz FS ADJ 2V
2V : 200kHz FS ADJ 2V
2V : 400kHz FS ADJ 2V
2V : 500kHz FS ADJ 2V
20V : 206Hz FS ADJ 20V
20V : 206Hz Z ADJ 2.1V
20V : 10Hz FS ADJ 20V
20V : 30Hz FS ADJ 20V
20V : 56Hz FS ADJ 20V
20V : 106Hz FS ADJ 20V
20V : 596Hz FS ADJ 20V
20V : 1kHz FS ADJ 20V
20V : 2kHz FS ADJ 20V
20V : 3.5kHz FS ADJ 20V
20V : 5kHz FS ADJ 20V
20V : 7.5kHz FS ADJ 20V
20V : 10kHz FS ADJ 20V
20V : 15kHz FS ADJ 20V
20V : 20kHz FS ADJ 20V
20V : 30kHz FS ADJ 20V
20V : 40kHz FS ADJ 20V
20V : 50kHz FS ADJ 20V
20V : 60kHz FS ADJ 20V
20V : 80kHz FS ADJ 20V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
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SOLUTIONS INCALIBRATION

Transmille 3010 Multifunction Calibrator

ADJUSTMENT POINTS

Page 4 of 12

CONNECTIONS / NOTES

TITLE TEST VALUE
20V : 100kHz FS ADJ 20V
200V : 206Hz FS ADJ 200V
200V : 206Hz Z ADJ 21V
200V : 30Hz FS ADJ 200V
200V : 56Hz FS ADJ 200V
200V : 106Hz FS ADJ 200V
200V : 596Hz FS ADJ 200V
200V : 1kHz FS ADJ 200V
200V : 2kHz FS ADJ 200V
200V : 3.5kHz FS ADJ 200V
200V : 5kHz FS ADJ 200V
200V : 7.5kHz FS ADJ 200V
200V : 10kHz FS ADJ 200V
200V : 15kHz FS ADJ 200V
200V : 20kHz FS ADJ 200V
200V : 30kHz FS ADJ 200V
200V : 40kHz FS ADJ 200V
1kV : 206Hz FS ADJ 700V
1kV : 206Hz Z ADJ 210V
1kV : 30Hz FS ADJ 700V
1kV : 56Hz FS ADJ 700V
1kV : 106Hz FS ADJ 700V
1kV : 596Hz FS ADJ 700V
1kV : 1kHz FS ADJ 700V
1kV : 2kHz FS ADJ 700V
1kV : 3.5kHz FS ADJ 700V
1kV : 5kHz FS ADJ 700V
1kV : 7.5kHz FS ADJ 700V
1kV : 10kHz FS ADJ 700V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
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1'= Transmille 3010 Multifunction Calibrator
Bﬂﬂﬁm Page 5 of 12

sooenomsn] ADJUSTMENT POINTS

TITLE TEST VALUE CONNECTIONS / NOTES

Linearity - 20V DC Range

DC CURRENT

200uA Zero ADJ OuA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA +FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA -FS ADJ -200uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Zero ADJ OmA

2mA +FS ADJ 2mA

2mA -FS ADJ -2mA

20mA Zero ADJ OmA

20mA +FS ADJ 20mA

20mA -FS ADJ -20mA

200mA Zero ADJ OmA

200mA +FS ADJ 200mA

200mA -FS ADJ -200mA

2A Zero ADJ 0A >>> Use 1A 10hm Shunt <<<

2A +FS ADJ 2A >>> Use 1A 10hm Shunt <<<

2A -FS ADJ -2A >>> Use 1A 10hm Shunt <<<

20A Zero ADJ 0A >>> Use 10A 0.10hm Shunt <<<

20A +FS ADJ 20A >>> Use 10A 0.10hm Shunt <<<

20A -FS ADJ -20A >>> Use 10A 0.10hm Shunt <<<

AC CURRENT

200uA : 206Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 206Hz Z ADJ 20uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 10Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 30Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 56Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 106Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 596Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
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[RANSHILLE

SOLUTIONS INCALIBRATION

Transmille 3010 Multifunction Calibrator

ADJUSTMENT POINTS

Page 6 of 12

TITLE TEST VALUE CONNECTIONS / NOTES

200uA : 1kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 2kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :3.5kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :5kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :7.5kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :10kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA : 206Hz FS ADJ 2mA

2mA : 206Hz Z ADJ 0.21mA

2mA : 10Hz FS ADJ 2mA

2mA : 30Hz FS ADJ 2mA

2mA : 56Hz FS ADJ 2mA

2mA : 106Hz FS ADJ 2mA

2mA : 596Hz FS ADJ 2mA

2mA : 1kHz FS ADJ 2mA

2mA : 2kHz FS ADJ 2mA

2mA : 3.5kHz FS ADJ 2mA

2mA : 5kHz FS ADJ 2mA

2mA : 7.5kHz FS ADJ 2mA

2mA : 10kHz FS ADJ 2mA

20mA : 206Hz FS ADJ 20mA

20mA : 10Hz FS ADJ 20mA

20mA : 30Hz FS ADJ 20mA

20mA : 56Hz FS ADJ 20mA

20mA : 106Hz FS ADJ 20mA

20mA : 596Hz FS ADJ 20mA

20mA : 1kHz FS ADJ 20mA

20mA : 2kHz FS ADJ 20mA

20mA : 3.5kHz FS ADJ 20mA

20mA : 5kHz FS ADJ 20mA
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sooenomsn] ADJUSTMENT POINTS

TITLE TEST VALUE CONNECTIONS / NOTES

20mA : 7.5kHz FS ADJ 20mA

20mA : 10kHz FS ADJ 20mA

200mA : 206Hz FS ADJ 200mA

200mA : 206Hz Z ADJ 21mA

200mA : 10Hz FS ADJ 200mA

200mA : 30Hz FS ADJ 200mA

200mA : 56Hz FS ADJ 200mA

200mA : 106Hz FS ADJ 200mA

200mA : 596Hz FS ADJ 200mA

200mA : 1kHz FS ADJ 200mA

200mA : 2kHz FS ADJ 200mA

200mA :3.5kHz FS ADJ 200mA

200mA :5kHz FS ADJ 200mA

200mA :7.5kHz FS ADJ 200mA

200mA :10kHz FS ADJ 200mA

2A : 206Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 206Hz Z ADJ 0.21A >>> Use 1A 10hm Shunt <<<
2A : 10Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 30Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 56Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 106Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 596Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 1kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 2kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A :3.5kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A :5kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
20A : 206Hz FS ADJ 25A >>> Use 10A 0.10hm Shunt <<<
20A : 206Hz Z ADJ 2.1A >>> Use 10A 0.10hm Shunt <<<
20A : 10Hz FS ADJ 10A >>> Use 10A 0.10hm Shunt <<<
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|ﬂH_H§MIIJI Transmille 3010 Multifunction Calibrator

sooenomsn] ADJUSTMENT POINTS

Page 8 of 12

TITLE

TEST VALUE

CONNECTIONS / NOTES

20A : 30Hz FS ADJ
20A : 56Hz FS ADJ
20A : 106Hz FS ADJ
20A : 596Hz FS ADJ
20A : 1kHz FS ADJ

10A
10A
10A
10A
10A

>>> Use 10A 0.10hm Shunt <<<
>>> Use 10A 0.10hm Shunt <<<
>>> Use 10A 0.10hm Shunt <<<
>>> Use 10A 0.10hm Shunt <<<
>>> Use 10A 0.10hm Shunt <<<

2 Wire Resistance measured as value at terminals.

ADJ 0 Ohms 2 Wire
ADJ 0.1 Ohms 2 Wire
ADJ 1 Ohms 2 Wire
ADJ 10 Ohms 2 Wire
ADJ 100 Ohms 2 Wire
ADJ 1k Ohms 2 Wire
ADJ 10k Ohms 2 Wire
ADJ 100 kOhms 2 Wire
ADJ 1MOhms 2 Wire
ADJ 10MOhms 2 Wire
ADJ 100MOhms 2 Wire
ADJ 1000MOhms 2 Wire

0.0R
0.1R
1.0R
10.0R
100R
1.0kR
10.00kR
100kR
1IMR
10.0MR
100MR
1000MR

Simulated Ohms

ADJ 100R Zero 2 WSim
ADJ 100R FS 2 WSim
ADJ 100R Zero 2 WSim
ADJ 100R FS 2 WSim
ADJ 1kR Zero 2 WSim
ADJ 1kR FS 2 WSim
ADJ 1kR Zero 2 WSim
ADJ 1kR FS 2 WSim
ADJ 10kRZero 2 WSim

10R
100R
10R
100R
100R
1kR
100R
1kR
1kR
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sooenomsn] ADJUSTMENT POINTS

Page 9 of 12

TITLE

TEST VALUE CONNECTIONS / NOTES

ADJ 10kR FS 2 WSim
ADJ 10kRZero 2 WSim
ADJ 10kR FS 2 WSim
ADJ 100kRZero 2 WSim
ADJ 100kR FS 2 WSim
ADJ 100kRZero 2 WSim
ADJ 100kR FS 2 WSim
ADJ 1IMR Zero 2 W Sim
ADJ 1MR FS 2 WSim
ADJ 1MR Zero 2 W Sim
ADJ 1MR FS 2 WSim
ADJ 10MR Zero 2 WSim
ADJ 10MR FS 2 WSim
ADJ 10MR Zero 2 WSim
ADJ 10MR FS 2 WSim

10kR
1kR
10kR
10kR
100kR
10kR
100kR
100kR
IMR
100kR
IMR
IMR
10MR
IMR
10MR

4 Wire Ohms Measured relative to Zero

ADJ 100 mOhms 4 Wire 100mR
ADJ 1 Ohms 4 Wire 1R
ADJ 10 Ohms 4 Wire 10R
ADJ 100 Ohms 4 Wire 100R
ADJ 1 kOhms 4 Wire 1kR
ADJ 10 kOhms 4 Wire 10kR
PT100 Resistance Option
PT100 ADJ -100.0°C
PT100 ADJ 0.0°C
PT100 ADJ 30.0°C
PT100 ADJ 60.0°C
PT100 ADJ 100.0°C
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1'=M“.I.[ Transmille 3010 Multifunction Calibrator
mﬂ‘@.{!?;mm ADJUSTMENT POINTS Page 10 of 12

TITLE TEST VALUE CONNECTIONS / NOTES
PT100 ADJ 200.0°C
PT100 ADJ 400.0°C
PT100 ADJ 800.0°C

Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

ADJ 1nF 1nF Select Parrel cap measurement & OC/CE Trim bridge, conect to V out on Calibrator
ADJ 10nF 10.0nF

ADJ 20nF 20nF

ADJ 50nF 50nF

ADJ 100nF 100nF

ADJ 1uF 1uF

ADJ 10uF 10uF Select Series capacitance measurement

Auto Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

ADJ 1nF 1nF Connect L/C Bridge to V-out on Calibrator
ADJ 10nF 10.0nF

ADJ 20nF 20nF

ADJ 50nF 50nF

ADJ 100nF 100nF

ADJ 1uF 1uF

ADJ 10uF 10uF

Simulated Capacitance

ADJ 100uF 100uF Select Series capacitance measurement
ADJ 1mF 1mF Select Series capacitance measurement
ADJ 10mF 10mF Select Series capacitance measurement

Inductance @ 1kHz. measured Ls up to 1H. Lp above

ADJ Ind 1mH Select Ls Measurement Short bridge leads at connector end and perform SC Trim.
ADJ Ind 10mH
ADJ Ind 19mH
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SOLUTIONS INCALIBRATION

Transmille 3010 Multifunction Calibrator

ADJUSTMENT POINTS

Page 11 of 12

TITLE TEST VALUE CONNECTIONS / NOTES
ADJ Ind 29mH
ADJ Ind 50mH
ADJ Ind 100mH
ADJ Ind 1H
ADJ Ind 10H Change Measurement to Lp Measurement

Auto Inductance @ 1kHz. measured Ls up to 1H. Lp above

ADJ Ind
ADJ Ind
ADJ Ind
ADJ Ind
ADJ Ind
ADJ Ind
ADJ Ind
ADJ Ind

1mH Short bridge leads at connector end and perform SC Trim.

10mH
19mH
29mH
50mH
100mH
1H
10H

Reference Frequency Output

1 ppm Frequency Option

Amplitude Output

Timebase Output

600 MHz Frequency Sweep Output

600MHz Bandwidth Level output into 50R Pk-Pk

350MHz Frequency Sweep Output

350MHz Bandwidth Level output into 50R Pk-Pk

50kHz Reference level

Fast Rise output
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SOLUTIONS INCALIBRATION

Transmille 3010 Multifunction Calibrator

ADJUSTMENT POINTS

Page 12 of 12

TITLE

TEST VALUE CONNECTIONS / NOTES

Power Option: AC Voltage Measurements (Current out = 3A)

Power Option: AC Current (Voltage out = 20V )

DC Current output on Power ( DC Voltage out = 20V )

DC Voltage output on Power ( DC Current = 3Amp)

Phase Angle, Measured at 20V/5A 50Hz AC

Harmonic Generation Measurements @ 50Hz fundmental, 20V/5A

Phase Angle Mains Volts

Phase Angle Full Range
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IBA'HSMI“.[ Transmille 3010 Multi Product Calibrator

moenaomwn] VERIFICATION POINTS

Page 1 of 17

TITLE TEST VALUE CONNECTIONS / NOTES
DC Voltage
DMM ZERO oV
200mV Lead Check 50mVv Connect Calibrator V terminals to DMM
200mV Range omv Connect Calibrator V terminals to DMM
200mV Range 100mV Connect Calibrator V terminals to DMM
200mV Range 200mvVv Connect Calibrator V terminals to DMM
200mV Range -100mV Connect Calibrator V terminals to DMM
200mV Range -200mV Connect Calibrator V terminals to DMM
DMM ZERO ov >>> S/C TEST LEADS <<<
2V Lead Check -100mV Connect Calibrator V terminals to DMM
2V Range 0.22Vv Connect Calibrator V terminals to DMM
2V Range v Connect Calibrator V terminals to DMM
2V Range 2V Connect Calibrator V terminals to DMM
2V Range -0.22v Connect Calibrator V terminals to DMM
2V Range -1V Connect Calibrator V terminals to DMM
2V Range -2V Connect Calibrator V terminals to DMM
20V Lead Check ov Connect Calibrator V terminals to DMM
20V Range 2.2V Connect Calibrator V terminals to DMM
20V Range 10V Connect Calibrator V terminals to DMM
20V Range 20V Connect Calibrator V terminals to DMM
20V Range -2.2V Connect Calibrator V terminals to DMM
20V Range -10vV Connect Calibrator V terminals to DMM
20V Range -20V Connect Calibrator V terminals to DMM
200V Lead Check 5V Connect Calibrator V terminals to DMM
200V Range 22V Connect Calibrator V terminals to DMM
200V Range 100V Connect Calibrator V terminals to DMM
200V Range 200V Connect Calibrator V terminals to DMM
200V Range -200V Connect Calibrator V terminals to DMM
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IBA'HSMI“.[ Transmille 3010 Multi Product Calibrator

moenaomwn] VERIFICATION POINTS Page 2 of 17

TITLE TEST VALUE CONNECTIONS / NOTES
200V Range -100V Connect Calibrator V terminals to DMM
200V Range -22V Connect Calibrator V terminals to DMM
1kV Lead Check 50V Connect Calibrator V terminals to DMM
1kV Range 220V Connect Calibrator V terminals to DMM
1kV Range 1000V Connect Calibrator V terminals to DMM
NEG SWITCH DELAY -10V Connect Calibrator V terminals to DMM
1kV Range -1000V Connect Calibrator V terminals to DMM
1kV Range -220V Connect Calibrator V terminals to DMM
SET ZERO WAIT omvV Connect Calibrator V terminals to DMM

AC Voltage Output Frequency Tests

10kHz at 2V 10kHz
100kHz at 2V 100kHz

AC Voltage Measurements

200mV Lead Check 100mV USE SCREEN LEADS, SET LEVEL FILTER ON HP+ Guard open
200mV A.C. : 40Hz 20mV

200mV A.C. : 206Hz 20mv

200mV A.C : 500kHz # 20mV

200mV A.C. : 10Hz# 200mv

200mV A.C. : 40Hz 200mV

200mV A.C. : 56Hz 200mv

200mV A.C. : 206Hz 200mV

200mV A.C. : 1kHz 200mv

200mV A.C. : 10kHz 200mV

200mV A.C. : 20kHz 200mv

200mV A.C. : 100kHz# 200mV

200mV A.C. : 500kHz# 200mv

2V Lead Check 500mV Connect Calibrator V terminals to DMM
2V Range : 40Hz 0.21V Connect Calibrator V terminals to DMM
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TITLE TEST VALUE CONNECTIONS / NOTES
2V Range : 206Hz 0.21VvV Connect Calibrator V terminals to DMM
2V Range : 500kHz # 0.21V Connect Calibrator V terminals to DMM
2V Range. : 206Hz v Connect Calibrator V terminals to DMM
2V Range : 206Hz 1.5V Connect Calibrator V terminals to DMM
2V Range : 10Hz# 2V Connect Calibrator V terminals to DMM
2V Range : 40Hz 2V Connect Calibrator V terminals to DMM
2V Range : 56Hz 2V Connect Calibrator V terminals to DMM
2V Range : 206Hz 2V Connect Calibrator V terminals to DMM
2V Range: 1kHz 2V Connect Calibrator V terminals to DMM
2V Range : 5kHz 2V Connect Calibrator V terminals to DMM
2V Range : 10kHz 2V Connect Calibrator V terminals to DMM
2V Range : 20kHz 2V Connect Calibrator V terminals to DMM
2V Range : 50kHz 2V Connect Calibrator V terminals to DMM
2V Range : 100kHz# 2V Connect Calibrator V terminals to DMM
2V Range : 500kHz# 2V Connect Calibrator V terminals to DMM
20V Lead Check 5V Connect Calibrator V terminals to DMM
20V Range : 40Hz 2.1V Connect Calibrator V terminals to DMM
20V Range : 206Hz 2.1V Connect Calibrator V terminals to DMM
20V Range : 100kHz # 2.1V Connect Calibrator V terminals to DMM
20V Range : 206Hz 10v Connect Calibrator V terminals to DMM
20V Range : 206Hz 15V Connect Calibrator V terminals to DMM
20V Range : 10Hz# 20V Connect Calibrator V terminals to DMM
20V Range : 40Hz 20V Connect Calibrator V terminals to DMM
20V Range : 56Hz 20V Connect Calibrator V terminals to DMM
20V Range : 206Hz 20V Connect Calibrator V terminals to DMM
20V Range : 1kHz 20V Connect Calibrator V terminals to DMM
20V Range : 5kHz 20V Connect Calibrator V terminals to DMM
20V Range : 10kHz 20V Connect Calibrator V terminals to DMM
20V Range : 20kHz 20V Connect Calibrator V terminals to DMM
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20V Range : 100kHz # 20V Connect Calibrator V terminals to DMM
200V Lead Check 50V Connect Calibrator V terminals to DMM
200V Range : 40Hz 21V Connect Calibrator V terminals to DMM
200V Range : 206Hz 21V Connect Calibrator V terminals to DMM
200V Range : 20kHz 21V Connect Calibrator V terminals to DMM
200V Range : 206Hz 100V Connect Calibrator V terminals to DMM
200V Range : 30Hz# 200V Connect Calibrator V terminals to DMM
200V Range : 40Hz 200V Connect Calibrator V terminals to DMM
200V Range : 56Hz 200V Connect Calibrator V terminals to DMM
200V Range : 206Hz 200V Connect Calibrator V terminals to DMM
200V Range : 1000Hz 200V Connect Calibrator V terminals to DMM
200V Range : 10kHz 200V Connect Calibrator V terminals to DMM
200V Range : 20kHz 200V Connect Calibrator V terminals to DMM
1kV Lead Check 50V Connect Calibrator V terminals to DMM
1kV Range : 40Hz 210V Connect Calibrator V terminals to DMM
1kV Range : 206Hz 210V Connect Calibrator V terminals to DMM
1kV Range : 10kHz 210V Connect Calibrator V terminals to DMM
1kV Range : 30Hz# 700V Connect Calibrator V terminals to DMM
1kV Range : 40Hz 700V Connect Calibrator V terminals to DMM
1kV Range : 56Hz 700V Connect Calibrator V terminals to DMM
1kV Range : 1kHz 700V Connect Calibrator V terminals to DMM
1kV Range : 5kHz 700V Connect Calibrator V terminals to DMM
1kV Range : 10kHz 700V Connect Calibrator V terminals to DMM
Lead check test 250V USE HV ADAPTOR TO MEASURE 1KV
1kV Range : 56Hz 1000V Connect Calibrator V terminals to DMM

Linearity - 20V DC Range

Linearity
Linearity

19v
18V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
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Linearity 17v Connect Calibrator V terminals to DMM
Linearity 16V Connect Calibrator V terminals to DMM
Linearity 15v Connect Calibrator V terminals to DMM
Linearity 14v Connect Calibrator V terminals to DMM
Linearity 13V Connect Calibrator V terminals to DMM
Linearity 12v Connect Calibrator V terminals to DMM
Linearity 11V Connect Calibrator V terminals to DMM
Linearity 9V Connect Calibrator V terminals to DMM
Linearity 8Vv Connect Calibrator V terminals to DMM
Linearity 18 Connect Calibrator V terminals to DMM
Linearity 6V Connect Calibrator V terminals to DMM
Linearity 5V Connect Calibrator V terminals to DMM
Linearity AV Connect Calibrator V terminals to DMM
Linearity 3V Connect Calibrator V terminals to DMM
Linearity 2.1V Connect Calibrator V terminals to DMM
Linearity -19v Connect Calibrator V terminals to DMM
Linearity -18Vv Connect Calibrator V terminals to DMM
Linearity -17v Connect Calibrator V terminals to DMM
Linearity -16V Connect Calibrator V terminals to DMM
Linearity -15Vv Connect Calibrator V terminals to DMM
Linearity -14Vv Connect Calibrator V terminals to DMM
Linearity -13Vv Connect Calibrator V terminals to DMM
Linearity -12v Connect Calibrator V terminals to DMM
Linearity -11v Connect Calibrator V terminals to DMM
Linearity -9V Connect Calibrator V terminals to DMM
Linearity -8V Connect Calibrator V terminals to DMM
Linearity -7V Connect Calibrator V terminals to DMM
Linearity -6V Connect Calibrator V terminals to DMM
Linearity -5V Connect Calibrator V terminals to DMM
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TITLE TEST VALUE CONNECTIONS / NOTES
Linearity -4V Connect Calibrator V terminals to DMM
Linearity -3V Connect Calibrator V terminals to DMM
Linearity -2.1V Connect Calibrator V terminals to DMM
DC CURRENT
200uA Lead Check 50uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range OuA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range 100uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range -100uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range -200uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Lead Check 500uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Range 0.21mA
2mA Range 1mA
2mA Range 2mA
2mA Range -1mA
2mA Range -2mA
20mA Lead Check 1mA CONNECT FOR LOW CURRENT MEASUREMENTS
20mA Range 2.1mA
20mA Range 5mA
20mA Range 10mA
20mA Range 15mA
20mA Range 20mA
20mA Range -5mA
20mA Range -10mA
20mA Range -15mA
20mA Range -20mA
200mA Lead Check 10mA
200mA Range 21mA
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200mA Range 100mA
200mA Range 200mA
200mA Range -100mA
200mA Range -200mA
2A Lead Check 100mA >>> Use 1A 10hm Shunt <<<
2A Range 0.21A >>> Use 1A 10hm Shunt <<<
2A Range 1A >>> Use 1A 10hm Shunt <<<
2A Range 2A >>> Use 1A 10hm Shunt <<<
2A Range -1A >>> Use 1A 10hm Shunt <<<
2A Range -2A >>> Use 1A 10hm Shunt <<<
20A Lead Check 1A >>> Use 10A 0.10hm Shunt <<<
30A Range 2.1A >>> Use 10A 0.10hm Shunt <<<
30A Range 10A >>> Use 10A 0.10hm Shunt <<<
30A Range 20A >>> Use 10A 0.10hm Shunt <<<
30A Range # 30A >>> Use 50A 0.010hm Shunt TL174 <<<
30A Range # -30A >>> Use 50A 0.010hm Shunt TL174 <<<
30A Range -20A >>> Use 10A 0.10hm Shunt <<<
30A Range -10A >>> Use 10A 0.10hm Shunt <<<

AC CURRENT

200uA Lead Check 100uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Rng: 40Hz 20uA
200uA Rng: 206Hz 20uA
200uA Rng: 10kHz# 20uA
200uA Rng: 10Hz# 200uA
200uA Rng: 40Hz 200uA
200uA Rng: 56Hz 200uA
200uA Rng: 1kHz 200uA
200uA Rng: 10kHz# 200uA
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TITLE TEST VALUE CONNECTIONS / NOTES
2mA Lead Check 0.1mA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Rng: 40Hz 0.21mA
2mA Rng: 206Hz 0.21mA
2mA Rng: 10kHz# 0.21mA
2mA Rng: 10Hz# 2mA
2mA Rng: 40Hz 2mA
2mA Rng: 56Hz 2mA
2mA Rng: 1kHz 2mA
2mA Rng: 10kHz# 2mA
20mA Lead Check 1mA CONNECT FOR LOW CURRENT MEASUREMENTS
20mA : 206Hz Zero 2.1mA
20mA Rng: 40Hz 2.1mA
20mA Rng: 206Hz 2.1mA
20mA Rng: 10kHz# 2.1mA
20mA Rng: 56Hz 10mA
20mA Rng: 10Hz# 20mA
20mA Rng: 40Hz 20mA
20mA Rng: 1kHz 20mA
20mA Rng: 10kHz# 20mA
200mA Lead Check 50mA
200mA Rng: 40Hz 21mA
200mA Rng: 206Hz 21mA
200mA Rng: 10kHz # 21mA
200mA Rng: 10Hz# 200mA
200mA Rng: 40Hz 200mA
200mA Rng: 56Hz 200mA
200mA Rng: 1kHz 200mA
200mA Rng: 10kHz# 200mA
2A Lead Check 500mA >>> Use 1A 10hm Shunt <<<
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2A Rng: 40Hz 0.21A

2A Rng: 206Hz 0.21A

2A Rng: 5kHz# 0.21A

2A Rng: 10Hz# 2A

2A Rng: 40Hz 2A

2A Rng: 56Hz 2A

2A Rng: 1kHz 2A

2A Rng: 5kHz # 2A

20A Lead Check 1A >>> Use 10A 0.10hm Shunt <<<
30A Rng: 40Hz 2.1A

30A Rng: 206Hz 2.1A

30A Rng: 10Hz# 20A

30A Rng: 40Hz 20A

30A Rng: 56Hz 20A

30A Rng: 100Hz 20A

30A Rng: 1kHz # 20A

30A Rng: 56Hz# 30A

2 Wire Resistance measured as value at terminals.

2-Wire Lead Check OR >> Connect up 4-Wire leads in 2-Wire Configuration (Connect V and | together) <<
OR 2 Wire 0.0R

0.1R 2 Wire 0.1R

1R 2 Wire 1.0R

10R 2 Wire 10.0R

100R 2 Wire 100R

1kR 2 Wire 1.0kR

10kR 2 Wire 10.00kR

100kR 2 Wire 100kR

1MR 2 Wire IMR
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10MR 2 Wire 10.0MR
100MR 2 Wire 100MR
1000MR 2 Wire 1000MR

Simulated Ohms

Simulated Ohms

4 Wire Ohms Measured relative to Zero

4-Wire Lead Check 0.0R >>> Connect up 4-Wire leads (Use correct 4-Wire configuration) <<<
Nul Zero Ohms 4 Wire 0.0R

100mR 4 Wire 100mR

1R 4 Wire 1R

10R 4 Wire 10R

100R 4 Wire 100R

1kR 4 Wire 1kR

10kR 4 Wire 10kR

100kR 4 Wire 100kR

PT100 Resistance Option

PT100 Resistance Option

PT100 PRT Resistance -100.0°C
PT100 PRT Resistance 0.0°C
PT100 PRT Resistance 30.0°C
PT100 PRT Resistance 60.0°C
PT100 PRT Resistance 100.0°C
PT100 PRT Resistance 200.0°C
PT100 PRT Resistance 400.0°C
PT100 PRT Resistance 800.0°C
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Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

1nF 1nF Select Parrel cap measurement & OC/CE Trim bridge, conect to V out on Calibrator
10nF 10.0nF

20nF 20nF

50nF 50nF

100nF 100nF

1uF 1uF

10uF 10uF Select Series capacitance measurement

Auto Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

Auto Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

1nF 1nF Trim bridge, conect to V out on Calibrator
10nF 10.0nF

20nF 20nF

50nF 50nF

100nF 100nF

1uF 1uF

10uF 10uF Select Series capacitance measurement

Simulated Capacitance

100uF # 100uF Select Series capacitance measurement
1ImF # 1mF Select Series capacitance measurement
10mF # 10mF Select Series capacitance measurement

Inductance @ 1kHz. measured Ls up to 1H. Lp above

Inductance @ 1kHz 1mH Select Ls Measurement Short bridge leads at connector end and perform SC Trim.
Inductance @ 1kHz 10mH
Inductance @ 1kHz# 19mH
Inductance @ 1kHz# 29mH
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Inductance @ 1kHz# 50mH
Inductance @ 1kHz 100mH
Inductance @ 1kHz 1H
Inductance @ 1kHz # 10H Change Measurement to Lp Measurement

Auto Inductance @ 1kHz. measured Ls up to 1H. Lp above

Auto Inductance @ 1kHz. measured Ls up to 1H. Lp above

Inductance @ 1kHz 1mH
Inductance @ 1kHz 10mH
Inductance @ 1kHz 19mH
Inductance @ 1kHz 29mH
Inductance @ 1kHz 50mH
Inductance @ 1kHz 100mH
Inductance @ 1kHz 1H
Inductance @ 1kHz 10H

Reference Frequency Output

Ref Freq Mult 1.0Hz Measure 10Mhz REF Frequency
Frequency 10MHz Measure Calibrators output
Frequency 1MHz

Frequency 100kHz

Frequency 50kHz

Frequency 20kHz

Frequency 10kHz

Frequency 1kHz

Frequency 100Hz

1 ppm Frequency Option

Ref Freq Mult 1.0Hz Measure 10Mhz REF Frequency
Frequency 10MHz Measure Calibrators output
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Frequency 1IMHz
Frequency 100kHz
Frequency 50kHz
Frequency 20kHz
Frequency 10kHz
Frequency 1kHz
Frequency 100Hz
Amplitude Output
10mV/Div Adj 60mVv Connect Calibrator V terminals to DMM
100mV/Div Adj 600mV Connect Calibrator V terminals to DMM
2mV/Div 12mv Connect DMM to Scope output.
5mV/Div 30mV
10mV/Div 60mvV
20mV/Div 120mV
50mV/Div 300mV
100mV/Div 600mV
200mV/Div 1.2v
500mV/Div 3V
1V/Div 6V
2V/Div 12v
5V/Div 30V
10V/Div 60V
20V/Div 120V
Timebase Output
20ns/Div 50MHz
50ns/Div 20MHz
100ns/Div 10MHz
200ns/Div 5MHz
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500ns/Div 2MHz

1us/Div 1MHz

2us/Div 500kHz

5us/Div 200kHz

10us/Div 100kHz

20us/Div 50kHz

50us/Div 20kHz

100us/Div 10kHz

200us/Div 5kHz

500us/Div 2kHz

1ms/Div 1kHz

2ms/Div 500Hz

5ms/Div 200Hz

10ms/Div 100Hz

20ms/Div 50Hz

50ms/Div 20Hz

100ms/Div 10Hz

200ms/Div 5Hz 200ms/Div
500ms/Div 2Hz 200ms/Div
1s/Div 1Hz 200ms/Div

600 MHz Frequency Sweep Output

10MHz
300MHz
600MHz

10MHz
300MHz
600MHz

600MHz Bandwidth Level output into 50R Pk-Pk

Level @ 5MHz#
Level @ 250MHz#
Level @ 600MHz#

600mV
600mV
600mV
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350MHz Frequency Sweep Output

10MHz 10MHz
100MHz 100MHz
350MHz 350MHz

350MHz Bandwidth Level output into 50R Pk-Pk

Level @ 5MHz# 600mV
Level @ 100MHz# 600mV
Level @ 350MHz# 600mV

50kHz Reference level

BW ref frequency 50kHz Connect DMM to Scope output
BW ref level Adj 0.2127Vv MEASURE LEVEL WITH DMM USING EXT 50 OHM
BW ref frequency 0.2127V MEASURE LEVEL WITH DMM USING EXT 50 OHM

Fast Rise output

Fast Rise output PASS Fast Rise output 600mV/10nS

Power Option: AC Voltage Measurements (Current out = 3A)

20V Range : 56Hz 20V Connect Calibrator V terminals to DMM, 20A Current shunt
200V Range : 60Hz 50V Connect Calibrator V terminals to DMM, 20A Current shunt
200V Range : 60Hz 100V Connect Calibrator V terminals to DMM

200V Range : 45Hz 200V Connect Calibrator V terminals to DMM

200V Range : 60Hz 200V Connect Calibrator V terminals to DMM

200V Range : 400Hz 200V Connect Calibrator V terminals to DMM

1000V Range : 60Hz 500V Connect Calibrator V terminals to DMM

Power Option: AC Current (Voltage out = 20V )

3A Zero Adj 0.3A Connect to 0.10hm/20 Amp current shunt
3A FS Adj 2A Connect to 0.10hm/20 Amp current shunt
12A Zero Adj 3A Connect to 0.10hm/20 Amp current shunt
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12A FS Adj 12A Connect to 0.10hm/20 Amp current shunt
30A Rng: 56Hz 3A Connect to 0.10hm/20 Amp current shunt
30A Rng: 56Hz 5A
30A Rng: 45Hz 10A
30A Rng: 56Hz 20A
30A Rng: 400Hz# 10A
30A Rng: 56Hz 30A
2A Rng: 56Hz 2A Use 2A shunt
2A Rng: 56Hz 0.5A
DC Current output on Power ( DC Voltage out = 20V )
3A DC Zero Adj 0.3A Connect to 0.10hm/20 Amp current shunt
3A DC FS Adj 2A Connect to 0.10hm/20 Amp current shunt
12A DC Zero Adj 3A Connect to 0.10hm/20 Amp current shunt
12A DC FS Adj 12A Connect to 0.10hm/20 Amp current shunt
30A DC Rng 20A Use 20 Amp Shunt
30A DC Rng 3A
2A DC Rng 2A Use 2A current shunt
2A DC Rng 0.3A
DC Voltage output on Power ( DC Current = 3Amp)
20V Range DC 20V Connect Calibrator V terminals to DMM, 20A Current shunt
200V Range DC 200V
1000V Range DC 500V

Phase Angle, Measured at 20V/5A 50Hz AC

0° Phase Angle# 0° Connect 3000 Series to phase meter
60° Phase Angle# 60°
90° Phase Angle# 90°

Harmonic Generation Measurements @ 50Hz fundmental, 20V/5A
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3rd Harmonic# 5pc
3rd Harmonic# 10pc
5th Harmonic# 10pc
12th Harmonic# 10pc
21th Harmonic# 10pc

Phase Angle Mains Volts

Phase Angle Mains Volts

0°:220V:10A: 50Hz# 0° Connect 3000 Series to phase meter
180°:220V:10A: 50Hz# 180° Connect 3000 Series to phase meter
Phase Angle Full Range
Phase Angle Full Range

0°:20V:0.3A: 50Hz# 0° Connect 3000 Series to phase meter
0°:20V:2A: 50Hz# 0° Connect 3000 Series to phase meter
0°:220V:2A: 50Hz# 0° Connect 3000 Series to phase meter
60°:220V:2A: 50Hz# 60° Connect 3000 Series to phase meter
90°:220V:2A: 50Hz# 90° Connect 3000 Series to phase meter
0°:220V:2A: 400Hz# 0° Connect 3000 Series to phase meter
0°:220V:3A: 50Hz# 0° Connect 3000 Series to phase meter
90°:220V:20A: 50Hz# 90° Connect 3000 Series to phase meter
0°:220V:5A: 400Hz# 0° Connect 3000 Series to phase meter
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TITLE TEST VALUE
DC Voltage
200mV Zero ADJ omv
200mV +FS ADJ 200mv
200mV -FS ADJ -200mV
2V Zero ADJ ov
2V +FS ADJ 2V
2V -FS ADJ -2V
20V Zero ADJ ov
20V +FS ADJ 20V
20V -FS ADJ -20V
200V +FS ADJ 200V
200V ZERO ADJ 5V
200V -FS ADJ -200V
1kV +FS ADJ 1000V
1kV ZERO ADJ 50V
1kV -FS ADJ -1000V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM

AC Voltage Output Frequency Tests

AC Voltage Measurements

200mV : 206Hz FS ADJ
200mV : 206Hz Z ADJ
200mV : 10Hz FS ADJ
200mV : 30Hz FS ADJ
200mV : 56Hz FS ADJ
200mV : 106Hz FS ADJ
200mV : 596Hz FS ADJ
200mV : 1kHz FS ADJ
200mV : 2kHz FS ADJ
200mV : 3.5kHz ADJ

200mV
22mVv
200mV
200mv
200mV
200mV
200mV
200mV
200mV
200mvV

Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
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200mV : 5kHz ADJ 200mvV
200mV : 7.5kHz FSADJ 200mv
200mV : 10kHz FS ADJ 200mV
200mV : 15kHz FS ADJ 200mV
200mV : 20kHz FS ADJ 200mV
200mV : 30kHz FS ADJ 200mv
200mV : 40kHz FS ADJ 200mV
200mV : 50kHz FS ADJ 200mv
200mV : 60kHz FS ADJ 200mV
200mV : 80kHz FS ADJ 200mv
200mV :100kHz FS ADJ 200mV
200mV :200kHz FS ADJ 200mV
200mV :400kHz FS ADJ 200mV
200mV :500kHz FS ADJ 200mv
2V : 206Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 206Hz Z ADJ 0.21VvV Connect Calibrator V terminals to DMM
2V : 10Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 30Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 56Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 106Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 596Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 1kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 2kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 3.5kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 5kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 7.5kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 10kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 15kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 20kHz FS ADJ 2V Connect Calibrator V terminals to DMM
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TITLE TEST VALUE CONNECTIONS / NOTES
2V : 30kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 40kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 50kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 60kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 80kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 100kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 200kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 400kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 500kHz FS ADJ 2V Connect Calibrator V terminals to DMM
20V : 206Hz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 206Hz Z ADJ 2.1V Connect Calibrator V terminals to DMM
20V : 10Hz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 30Hz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 56Hz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 106Hz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 596Hz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 1kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 2kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 3.5kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 5kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 7.5kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 10kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 15kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 20kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 30kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 40kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 50kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 60kHz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 80kHz FS ADJ 20V Connect Calibrator V terminals to DMM
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20V : 100kHz FS ADJ 20V Connect Calibrator V terminals to DMM
200V : 206Hz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 206Hz Z ADJ 21V Connect Calibrator V terminals to DMM
200V : 30Hz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 56Hz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 106Hz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 596Hz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 1kHz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 2kHz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 3.5kHz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 5kHz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 7.5kHz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 10kHz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 15kHz FS ADJ 200V Connect Calibrator V terminals to DMM
200V : 20kHz FS ADJ 200V Connect Calibrator V terminals to DMM
1kV : 206Hz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 206Hz Z ADJ 210V Connect Calibrator V terminals to DMM
1kV : 30Hz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 56Hz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 106Hz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 596Hz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 1kHz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 2kHz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 3.5kHz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 5kHz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 7.5kHz FS ADJ 700V Connect Calibrator V terminals to DMM
1kV : 10kHz FS ADJ 700V Connect Calibrator V terminals to DMM

Linearity - 20V DC Range
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TITLE TEST VALUE CONNECTIONS / NOTES

DC CURRENT

200uA Zero ADJ OuA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA +FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA -FS ADJ -200uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Zero ADJ OmA

2mA +FS ADJ 2mA

2mA -FS ADJ -2mA

20mA Zero ADJ OmA

20mA +FS ADJ 20mA

20mA -FS ADJ -20mA

200mA Zero ADJ OmA

200mA +FS ADJ 200mA

200mA -FS ADJ -200mA

2A Zero ADJ 0A >>> Use 1A 10hm Shunt <<<

2A +FS ADJ 2A >>> Use 1A 10hm Shunt <<<

2A -FS ADJ -2A >>> Use 1A 10hm Shunt <<<

20A Zero ADJ 0A >>> Use 10A 0.10hm Shunt <<<

20A +FS ADJ 20A >>> Use 10A 0.10hm Shunt <<<

20A -FS ADJ -20A >>> Use 10A 0.10hm Shunt <<<

AC CURRENT

200uA : 206Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 206Hz Z ADJ 20uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 10Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 30Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 56Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 106Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 596Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 1kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
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200uA : 2kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :3.5kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :5kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :7.5kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :10kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA : 206Hz FS ADJ 2mA

2mA : 206Hz Z ADJ 0.21mA

2mA : 10Hz FS ADJ 2mA

2mA : 30Hz FS ADJ 2mA

2mA : 56Hz FS ADJ 2mA

2mA : 106Hz FS ADJ 2mA

2mA : 596Hz FS ADJ 2mA

2mA : 1kHz FS ADJ 2mA

2mA : 2kHz FS ADJ 2mA

2mA : 3.5kHz FS ADJ 2mA

2mA : 5kHz FS ADJ 2mA

2mA : 7.5kHz FS ADJ 2mA

2mA : 10kHz FS ADJ 2mA

20mA : 206Hz FS ADJ 20mA

20mA : 10Hz FS ADJ 20mA

20mA : 30Hz FS ADJ 20mA

20mA : 56Hz FS ADJ 20mA

20mA : 106Hz FS ADJ 20mA

20mA : 596Hz FS ADJ 20mA

20mA : 1kHz FS ADJ 20mA

20mA : 2kHz FS ADJ 20mA

20mA : 3.5kHz FS ADJ 20mA

20mA : 5kHz FS ADJ 20mA

20mA : 7.5kHz FS ADJ 20mA
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20mA : 10kHz FS ADJ 20mA

200mA : 206Hz FS ADJ 200mA

200mA : 206Hz Z ADJ 21mA

200mA : 10Hz FS ADJ 200mA

200mA : 30Hz FS ADJ 200mA

200mA : 56Hz FS ADJ 200mA

200mA : 106Hz FS ADJ 200mA

200mA : 596Hz FS ADJ 200mA

200mA : 1kHz FS ADJ 200mA

200mA : 2kHz FS ADJ 200mA

200mA :3.5kHz FS ADJ 200mA

200mA :5kHz FS ADJ 200mA

200mA :7.5kHz FS ADJ 200mA

200mA :10kHz FS ADJ 200mA

2A : 206Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 206Hz Z ADJ 0.21A >>> Use 1A 10hm Shunt <<<
2A : 10Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 30Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 56Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 106Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 596Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A: 1kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 2kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A :3.5kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A :5kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
20A : 206Hz FS ADJ 25A >>> Use 10A 0.10hm Shunt <<<
20A : 206Hz Z ADJ 2.1A >>> Use 10A 0.10hm Shunt <<<
20A : 10Hz FS ADJ 20A >>> Use 10A 0.10hm Shunt <<<
20A : 30Hz FS ADJ 20A >>> Use 10A 0.10hm Shunt <<<
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TEST VALUE
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20A : 56Hz FS ADJ
20A : 106Hz FS ADJ
20A : 596Hz FS ADJ
20A : 1kHz FS ADJ

20A
20A
20A
20A

>>> Use 10A 0.10hm Shunt <<<
>>> Use 10A 0.10hm Shunt <<<
>>> Use 10A 0.10hm Shunt <<<
>>> Use 10A 0.10hm Shunt <<<

2 Wire Resistance measured as value at terminals.

ADJ 0 Ohms 2 Wire
ADJ 0.1 Ohms 2 Wire
ADJ 1 Ohms 2 Wire
ADJ 10 Ohms 2 Wire
ADJ 100 Ohms 2 Wire
ADJ 1k Ohms 2 Wire
ADJ 10k Ohms 2 Wire
ADJ 100 kOhms 2 Wire
ADJ 1MOhms 2 Wire
ADJ 10MOhms 2 Wire
ADJ 100MOhms 2 Wire

ADJ 1000MOhms 2 Wire

0.0R
0.1R
1.0R
10.0R
100R
1.0kR
10.00kR
100kR
IMR
10.0MR
100MR
1000MR

Simulated Ohms

ADJ 100R Zero 2 WSim
ADJ 100R FS 2 WSim
ADJ 100R Zero 2 WSim
ADJ 100R FS 2 WSim
ADJ 1kR Zero 2 WSim
ADJ 1kR FS 2 WSim
ADJ 1kR Zero 2 WSim
ADJ 1kR FS 2 WSim
ADJ 10kRZero 2 WSim
ADJ 10kR FS 2 WSim

10R
100R
10R
100R
100R
1kR
100R
1kR
1kR
10kR
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ADJ 10kRZero 2 WSim
ADJ 10kR FS 2 WSim
ADJ 100kRZero 2 WSim
ADJ 100kR FS 2 WSim
ADJ 100kRZero 2 WSim
ADJ 100kR FS 2 WSim
ADJ 1MR Zero 2 W Sim
ADJ 1IMR FS 2 WSim
ADJ 1IMR Zero 2 W Sim
ADJ 1IMR FS 2 WSim
ADJ 10MR Zero 2 WSim
ADJ 10MR FS 2 WSim
ADJ 10MR Zero 2 WSim
ADJ 10MR FS 2 WSim

1kR
10kR
10kR
100kR
10kR
100kR
100kR
IMR
100kR
1IMR
IMR
10MR
1IMR
10MR

4 Wire Ohms Measured relative to Zero

ADJ 100 mOhms 4 Wire 100mR
ADJ 1 Ohms 4 Wire 1R
ADJ 10 Ohms 4 Wire 10R
ADJ 100 Ohms 4 Wire 100R
ADJ 1 kOhms 4 Wire 1kR
ADJ 10 kOhms 4 Wire 10kR
PT100 Resistance Option
PT100 ADJ -100.0°C
PT100 ADJ 0.0°C
PT100 ADJ 30.0°C
PT100 ADJ 60.0°C
PT100 ADJ 100.0°C
PT100 ADJ 200.0°C
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TITLE TEST VALUE CONNECTIONS / NOTES
PT100 ADJ 400.0°C
PT100 ADJ 800.0°C

Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

ADJ 1nF 1nF Select Parrel cap measurement & OC/CE Trim bridge, conect to V out on Calibrator
ADJ 10nF 10.0nF

ADJ 20nF 20nF

ADJ 50nF 50nF

ADJ 100nF 100nF

ADJ 1uF 1uF

ADJ 10uF 10uF Select Series capacitance measurement

Auto Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

ADJ 1nF 1nF Connect L/C Bridge to V-out on Calibrator
ADJ 10nF 10.0nF

ADJ 20nF 20nF

ADJ 50nF 50nF

ADJ 100nF 100nF

ADJ 1uF 1uF

ADJ 10uF 10uF

Simulated Capacitance

ADJ 100uF 100uF Select Series capacitance measurement
ADJ 1mF 1mF Select Series capacitance measurement
ADJ 10mF 10mF Select Series capacitance measurement

Manual Inductance @ 1kHz. measured Ls up to 1H. Lp above

ADJ Ind 1mH Select Ls Measurement Short bridge leads at connector end and perform SC Trim.
ADJ Ind 10mH
ADJ Ind 19mH
ADJ Ind 29mH
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ADJ Ind 50mH
ADJ Ind 100mH
ADJ Ind 1H
ADJ Ind 10H Change Measurement to Lp Measurement

Auto Inductance @ 1kHz. measured Ls up to 1H. Lp above

ADJ Ind 1mH Short bridge leads at connector end and perform SC Trim.
ADJ Ind 10mH

ADJ Ind 19mH

ADJ Ind 29mH

ADJ Ind 50mH

ADJ Ind 100mH

ADJ Ind 1H

ADJ Ind 10H

Reference Frequency Output

1 ppm Frequency Option

Amplitude Output - DC Voltage

600 MHz Frequency Sweep Output

350MHz Frequency Sweep Output

50kHz Reference level

Fast Rise output 600mV/10nS

Power Option: AC Voltage Measurements (Current out = 3A)

Phase Angle Mains Volts

Phase Angle Full Range

Harmonic Generation Measurements @ 50Hz fundmental, 20V/5A
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TITLE TEST VALUE CONNECTIONS / NOTES
DC Voltage
DMM ZERO oV
200mV Lead Check 50mVv Connect Calibrator V terminals to DMM
200mV Range omv Connect Calibrator V terminals to DMM
200mV Range 100mV Connect Calibrator V terminals to DMM
200mV Range 200mvVv Connect Calibrator V terminals to DMM
200mV Range -100mV Connect Calibrator V terminals to DMM
200mV Range -200mV Connect Calibrator V terminals to DMM
DMM ZERO ov >>> S/C TEST LEADS <<<
2V Lead Check -100mV Connect Calibrator V terminals to DMM
2V Range 0.22Vv Connect Calibrator V terminals to DMM
2V Range v Connect Calibrator V terminals to DMM
2V Range 2V Connect Calibrator V terminals to DMM
2V Range -0.22v Connect Calibrator V terminals to DMM
2V Range -1V Connect Calibrator V terminals to DMM
2V Range -2V Connect Calibrator V terminals to DMM
20V Lead Check ov Connect Calibrator V terminals to DMM
20V Range 2.2V Connect Calibrator V terminals to DMM
20V Range 10V Connect Calibrator V terminals to DMM
20V Range 20V Connect Calibrator V terminals to DMM
20V Range -2.2V Connect Calibrator V terminals to DMM
20V Range -10vV Connect Calibrator V terminals to DMM
20V Range -20V Connect Calibrator V terminals to DMM
200V Lead Check 5V Connect Calibrator V terminals to DMM
200V Range 22V Connect Calibrator V terminals to DMM
200V Range 100V Connect Calibrator V terminals to DMM
200V Range 200V Connect Calibrator V terminals to DMM
200V Range -200V Connect Calibrator V terminals to DMM
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TITLE TEST VALUE CONNECTIONS / NOTES
200V Range -100V Connect Calibrator V terminals to DMM
200V Range -22V Connect Calibrator V terminals to DMM
1kV Lead Check 50V Connect Calibrator V terminals to DMM
1kV Range 220V Connect Calibrator V terminals to DMM
1kV Range 1000V Connect Calibrator V terminals to DMM
NEG SWITCH DELAY -10V Connect Calibrator V terminals to DMM
1kV Range -1000V Connect Calibrator V terminals to DMM
1kV Range -220V Connect Calibrator V terminals to DMM
SET ZERO WAIT omvV Connect Calibrator V terminals to DMM

AC Voltage Output Frequency Tests

10kHz at 2V 10kHz
100kHz at 2V 100kHz

AC Voltage Measurements

200mV Lead Check 100mV USE SCREEN LEADS, SET LEVEL FILTER ON HP+ Guard open
200mV A.C. : 40Hz 20mV

200mV A.C. : 206Hz 20mv

200mV A.C : 500kHz # 20mV

200mV A.C. : 10Hz# 200mv

200mV A.C. : 40Hz 200mV

200mV A.C. : 56Hz 200mv

200mV A.C. : 206Hz 200mV

200mV A.C. : 1kHz 200mv

200mV A.C. : 10kHz 200mV

200mV A.C. : 20kHz 200mv

200mV A.C. : 100kHz# 200mV

200mV A.C. : 500kHz# 200mv

2V Lead Check 500mV Connect Calibrator V terminals to DMM
2V Range : 40Hz 0.21V Connect Calibrator V terminals to DMM
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2V Range : 206Hz 0.21VvV Connect Calibrator V terminals to DMM
2V Range : 500kHz # 0.21V Connect Calibrator V terminals to DMM
2V Range. : 206Hz v Connect Calibrator V terminals to DMM
2V Range : 206Hz 1.5V Connect Calibrator V terminals to DMM
2V Range : 10Hz# 2V Connect Calibrator V terminals to DMM
2V Range : 40Hz 2V Connect Calibrator V terminals to DMM
2V Range : 56Hz 2V Connect Calibrator V terminals to DMM
2V Range : 206Hz 2V Connect Calibrator V terminals to DMM
2V Range: 1kHz 2V Connect Calibrator V terminals to DMM
2V Range : 5kHz 2V Connect Calibrator V terminals to DMM
2V Range : 10kHz 2V Connect Calibrator V terminals to DMM
2V Range : 20kHz 2V Connect Calibrator V terminals to DMM
2V Range : 50kHz 2V Connect Calibrator V terminals to DMM
2V Range : 100kHz# 2V Connect Calibrator V terminals to DMM
2V Range : 500kHz# 2V Connect Calibrator V terminals to DMM
20V Lead Check 5V Connect Calibrator V terminals to DMM
20V Range : 40Hz 2.1V Connect Calibrator V terminals to DMM
20V Range : 206Hz 2.1V Connect Calibrator V terminals to DMM
20V Range : 100kHz # 2.1V Connect Calibrator V terminals to DMM
20V Range : 200Hz 10v Connect Calibrator V terminals to DMM
20V Range : 200Hz 15V Connect Calibrator V terminals to DMM
20V Range : 10Hz# 20V Connect Calibrator V terminals to DMM
20V Range : 40Hz 20V Connect Calibrator V terminals to DMM
20V Range : 56Hz 20V Connect Calibrator V terminals to DMM
20V Range : 206Hz 20V Connect Calibrator V terminals to DMM
20V Range : 1kHz 20V Connect Calibrator V terminals to DMM
20V Range : 5kHz 20V Connect Calibrator V terminals to DMM
20V Range : 10kHz 20V Connect Calibrator V terminals to DMM
20V Range : 20kHz 20V Connect Calibrator V terminals to DMM
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20V Range : 100kHz # 20V Connect Calibrator V terminals to DMM
200V Lead Check 50V Connect Calibrator V terminals to DMM
200V Range : 40Hz 21V Connect Calibrator V terminals to DMM
200V Range : 206Hz 21V Connect Calibrator V terminals to DMM
200V Range : 20kHz 21V Connect Calibrator V terminals to DMM
200V Range : 206Hz 100V Connect Calibrator V terminals to DMM
200V Range : 30Hz# 200V Connect Calibrator V terminals to DMM
200V Range : 40Hz 200V Connect Calibrator V terminals to DMM
200V Range : 56Hz 200V Connect Calibrator V terminals to DMM
200V Range : 206Hz 200V Connect Calibrator V terminals to DMM
200V Range : 1000Hz 200V Connect Calibrator V terminals to DMM
200V Range : 10kHz 200V Connect Calibrator V terminals to DMM
200V Range : 20kHz 200V Connect Calibrator V terminals to DMM
1kV Lead Check 50V Connect Calibrator V terminals to DMM
1kV Range : 40Hz 210V Connect Calibrator V terminals to DMM
1kV Range : 206Hz 210V Connect Calibrator V terminals to DMM
1kV Range : 10kHz 210V Connect Calibrator V terminals to DMM
1kV Range : 30Hz# 700V Connect Calibrator V terminals to DMM
1kV Range : 40Hz 700V Connect Calibrator V terminals to DMM
1kV Range : 56Hz 700V Connect Calibrator V terminals to DMM
1kV Range : 1kHz 700V Connect Calibrator V terminals to DMM
1kV Range : 5kHz 700V Connect Calibrator V terminals to DMM
1kV Range : 10kHz 700V Connect Calibrator V terminals to DMM
Lead check test 250V USE HV ADAPTOR TO MEASURE 1KV
1kV Range : 56Hz 1000V Connect Calibrator V terminals to DMM

Linearity - 20V DC Range

Linearity
Linearity

19v
18V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
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TITLE TEST VALUE CONNECTIONS / NOTES
Linearity 17v Connect Calibrator V terminals to DMM
Linearity 16V Connect Calibrator V terminals to DMM
Linearity 15v Connect Calibrator V terminals to DMM
Linearity 14v Connect Calibrator V terminals to DMM
Linearity 13V Connect Calibrator V terminals to DMM
Linearity 12v Connect Calibrator V terminals to DMM
Linearity 11V Connect Calibrator V terminals to DMM
Linearity 9V Connect Calibrator V terminals to DMM
Linearity 8Vv Connect Calibrator V terminals to DMM
Linearity 18 Connect Calibrator V terminals to DMM
Linearity 6V Connect Calibrator V terminals to DMM
Linearity 5V Connect Calibrator V terminals to DMM
Linearity AV Connect Calibrator V terminals to DMM
Linearity 3V Connect Calibrator V terminals to DMM
Linearity 2.1V Connect Calibrator V terminals to DMM
Linearity -19v Connect Calibrator V terminals to DMM
Linearity -18Vv Connect Calibrator V terminals to DMM
Linearity -17v Connect Calibrator V terminals to DMM
Linearity -16V Connect Calibrator V terminals to DMM
Linearity -15Vv Connect Calibrator V terminals to DMM
Linearity -14Vv Connect Calibrator V terminals to DMM
Linearity -13Vv Connect Calibrator V terminals to DMM
Linearity -12v Connect Calibrator V terminals to DMM
Linearity -11v Connect Calibrator V terminals to DMM
Linearity -9V Connect Calibrator V terminals to DMM
Linearity -8V Connect Calibrator V terminals to DMM
Linearity -7V Connect Calibrator V terminals to DMM
Linearity -6V Connect Calibrator V terminals to DMM
Linearity -5V Connect Calibrator V terminals to DMM
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Linearity -4V Connect Calibrator V terminals to DMM
Linearity -3V Connect Calibrator V terminals to DMM
Linearity -2.1V Connect Calibrator V terminals to DMM
DC CURRENT
200uA Lead Check 50uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range OuA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range 100uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range -100uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range -200uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Lead Check 500uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Range 0.21mA
2mA Range 1mA
2mA Range 2mA
2mA Range -1mA
2mA Range -2mA
20mA Lead Check 1mA CONNECT FOR LOW CURRENT MEASUREMENTS
20mA Range 2.1mA
20mA Range 5mA
20mA Range 10mA
20mA Range 15mA
20mA Range 20mA
20mA Range -5mA
20mA Range -10mA
20mA Range -15mA
20mA Range -20mA
200mA Lead Check 10mA
200mA Range 21mA
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TITLE TEST VALUE CONNECTIONS / NOTES
200mA Range 100mA
200mA Range 200mA
200mA Range -100mA
200mA Range -200mA
2A Lead Check 100mA >>> Use 1A 10hm Shunt <<<
2A Range 0.21A >>> Use 1A 10hm Shunt <<<
2A Range 1A >>> Use 1A 10hm Shunt <<<
2A Range 2A >>> Use 1A 10hm Shunt <<<
2A Range -1A >>> Use 1A 10hm Shunt <<<
2A Range -2A >>> Use 1A 10hm Shunt <<<
20A Lead Check 1A >>> Use 10A 0.10hm Shunt <<<
30A Range 2.1A >>> Use 10A 0.10hm Shunt <<<
30A Range 10A >>> Use 10A 0.10hm Shunt <<<
30A Range 20A >>> Use 10A 0.10hm Shunt <<<
30A Range # 30A >>> Use 50A 0.010hm Shunt TL174 <<<
30A Range # -30A >>> Use 50A 0.010hm Shunt TL174 <<<
30A Range -20A >>> Use 10A 0.10hm Shunt <<<
30A Range -10A >>> Use 10A 0.10hm Shunt <<<

AC CURRENT

200uA Lead Check 100uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Rng: 40Hz 25uA
200uA Rng: 206Hz 25uA
200uA Rng: 10kHz# 25uA
200uA Rng: 10Hz# 200uA
200uA Rng: 40Hz 200uA
200uA Rng: 56Hz 200uA
200uA Rng: 1kHz 200uA
200uA Rng: 10kHz# 200uA
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TITLE TEST VALUE CONNECTIONS / NOTES
2mA Lead Check 0.1mA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Rng: 40Hz 0.21mA
2mA Rng: 206Hz 0.21mA
2mA Rng: 10kHz# 0.21mA
2mA Rng: 10Hz# 2mA
2mA Rng: 40Hz 2mA
2mA Rng: 56Hz 2mA
2mA Rng: 1kHz 2mA
2mA Rng: 10kHz# 2mA
20mA Lead Check 1mA CONNECT FOR LOW CURRENT MEASUREMENTS
20mA : 206Hz Zero 2.1mA
20mA Rng: 40Hz 2.1mA
20mA Rng: 206Hz 2.1mA
20mA Rng: 10kHz# 2.1mA
20mA Rng: 56Hz 10mA
20mA Rng: 10Hz# 20mA
20mA Rng: 40Hz 20mA
20mA Rng: 1kHz 20mA
20mA Rng: 10kHz# 20mA
200mA Lead Check 50mA
200mA Rng: 40Hz 21mA
200mA Rng: 206Hz 21mA
200mA Rng: 10kHz 21mA
200mA Rng: 10Hz# 200mA
200mA Rng: 40Hz 200mA
200mA Rng: 56Hz 200mA
200mA Rng: 1kHz 200mA
200mA Rng: 10kHz# 200mA
2A Lead Check 500mA >>> Use 1A 10hm Shunt <<<
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TITLE TEST VALUE CONNECTIONS / NOTES

2A Rng: 40Hz 0.21A

2A Rng: 206Hz 0.21A

2A Rng: 5kHz# 0.21A

2A Rng: 10Hz# 2A

2A Rng: 40Hz 2A

2A Rng: 56Hz 2A

2A Rng: 1kHz 2A

2A Rng: 5kHz # 2A

20A Lead Check 1A >>> Use 10A 0.10hm Shunt <<<
30A Rng: 40Hz 2.1A

30A Rng: 206Hz 2.1A

30A Rng: 10Hz# 20A

30A Rng: 40Hz 20A

30A Rng: 56Hz 20A

30A Rng: 100Hz 20A

30A Rng: 1kHz # 20A

30A Rng: 56Hz# 30A

2 Wire Resistance measured as value at terminals.

2-Wire Lead Check OR >> Connect up 4-Wire leads in 2-Wire Configuration (Connect V and | together) <<
OR 2 Wire 0.0R

0.1R 2 Wire 0.1R

1R 2 Wire 1.0R

10R 2 Wire 10.0R

100R 2 Wire 100R

1kR 2 Wire 1.0kR

10kR 2 Wire 10.00kR

100kR 2 Wire 100kR

1MR 2 Wire IMR
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TITLE TEST VALUE CONNECTIONS / NOTES
10MR 2 Wire 10.0MR
100MR 2 Wire 100MR
1000MR 2 Wire 1000MR

Simulated Ohms

100 R Range 30R
100 R Range 100R
1kR Range 300R
1kR Range 1kR
10kR Range 3kR
10kR Range 10kR
100kR Range 30kR
100kR Range 100kR
1MR Range 300kR
1IMR Range IMR
10MR Range 3MR
10MR Range 10MR

4 Wire Ohms Measured relative to Zero

4-Wire Lead Check 0.0R >>> Connect up 4-Wire leads (Use correct 4-Wire configuration) <<<
Nul Zero Ohms 4 Wire 0.0R

100mR 4 Wire 100mR

1R 4 Wire 1R

10R 4 Wire 10R

100R 4 Wire 100R

1kR 4 Wire 1kR

10kR 4 Wire 10kR

100kR 4 Wire 100kR

PT100 Resistance Option

PT100 PRT Resistance -100.0°C
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TITLE TEST VALUE CONNECTIONS / NOTES

PT100 PRT Resistance 0.0°C

PT100 PRT Resistance 30.0°C
PT100 PRT Resistance 60.0°C
PT100 PRT Resistance 100.0°C
PT100 PRT Resistance 200.0°C
PT100 PRT Resistance 400.0°C
PT100 PRT Resistance 800.0°C

Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

1nF 1nF Select Parrel cap measurement & OC/CE Trim bridge, conect to V out on Calibrator
10nF 10.0nF

20nF 20nF

50nF 50nF

100nF 100nF

1uF 1uF

10uF 10uF Select Series capacitance measurement

Auto Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

1nF 1nF Trim bridge, conect to V out on Calibrator
10nF 10.0nF

20nF 20nF

50nF 50nF

100nF 100nF

1uF 1uF

10uF 10uF Select Series capacitance measurement

Simulated Capacitance

100uF # 100uF Select Series capacitance measurement

ImF # 1mF Select Series capacitance measurement
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10mF # 10mF Select Series capacitance measurement

Manual Inductance @ 1kHz. measured Ls up to 1H. Lp above

Manual Inductance @ 1kHz. measured Ls up to 1H. Lp above

Inductance @ 1kHz 1mH Select Ls Measurement Short bridge leads at connector end and perform SC Trim.
Inductance @ 1kHz 10mH

Inductance @ 1kHz# 19mH

Inductance @ 1kHz# 29mH

Inductance @ 1kHz# 50mH

Inductance @ 1kHz 100mH

Inductance @ 1kHz 1H

Inductance @ 1kHz # 10H Change Measurement to Lp Measurement

Auto Inductance @ 1kHz. measured Ls up to 1H. Lp above

Inductance @ 1kHz 1mH
Inductance @ 1kHz 10mH
Inductance @ 1kHz 19mH
Inductance @ 1kHz 29mH
Inductance @ 1kHz 50mH
Inductance @ 1kHz 100mH
Inductance @ 1kHz 1H
Inductance @ 1kHz 10H

Reference Frequency Output

Ref Freq Mult 1.0Hz Measure 10Mhz REF Frequency
Frequency 10MHz Measure Calibrators output
Frequency 1MHz

Frequency 100kHz

Frequency 50kHz

Page 12 of 17 Procedure Version : 3.2/V10/N 26/11/2008




[RANSHILLE

SOLUTIONS INCALIBRATION

Transmille 3041 Multi Product Calibrator
VERIFICATION POINTS

Page 13 of 17

TITLE TEST VALUE CONNECTIONS / NOTES
Frequency 20kHz
Frequency 10kHz
Frequency 1kHz
Frequency 100Hz

1 ppm Frequency Option

Ref Freq Mult

Frequency
Frequency
Frequency
Frequency
Frequency
Frequency
Frequency
Frequency

1.0Hz
10MHz
1MHz
100kHz
50kHz
20kHz
10kHz
1kHz
100Hz

Measure 10Mhz REF Frequency
Measure Calibrators output

Amplitude Output - DC Voltage

10mV/Div Adj
100mV/Div Adj

2mV/Div
5mV/Div
10mV/Div
20mV/Div
50mV/Div
100mV/Div
200mV/Div
500mV/Div
1V/Div
2V/Div
5V/Div

60mv
600mV
12mvV
30mV
60mv
120mV
300mV
600mV
1.2v
3V
6V
12V
30V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect DMM to Scope output.
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TITLE TEST VALUE CONNECTIONS / NOTES
10V/Div 60V
20V/Div 120v
20ns/Div 50MHz
50ns/Div 20MHz
100ns/Div 10MHz
200ns/Div 5MHz
500ns/Div 2MHz
lus/Div 1MHz
2us/Div 500kHz
5us/Div 200kHz
10us/Div 100kHz
20us/Div 50kHz
50us/Div 20kHz
100us/Div 10kHz
200us/Div 5kHz
500us/Div 2kHz
1ms/Div 1kHz
2ms/Div 500Hz
5ms/Div 200Hz
10ms/Div 100Hz
20ms/Div 50Hz
50ms/Div 20Hz
100ms/Div 10Hz
200ms/Div 5Hz 200ms/Div
500ms/Div 2Hz 200ms/Div
1s/Div 1Hz 200ms/Div

600 MHz Frequency Sweep Output

10MHz

10MHz
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300MHz 300MHz
600MHz 600MHz
Level @ 5MHz# 600mVv
Level @ 250MHz# 600mV
Level @ 600MHz# 600mVv

350MHz Frequency Sweep Output

10MHz 10MHz
100MHz 100MHz
350MHz 350MHz
Level @ 5MHz# 600mV
Level @ 100MHz# 600mV
Level @ 350MHz# 600mVv

50kHz Reference level

BW ref frequency 50kHz Connect DMM to Scope output
BW ref level Adj 0.2127V MEASURE LEVEL WITH DMM USING EXT 50 OHM
BW ref level # 0.2127V MEASURE LEVEL WITH DMM USING EXT 50 OHM

Fast Rise output 600mV/10nS

Fast Rise output PASS Fast Rise output 600mV/10nS

Power Option: AC Voltage Measurements (Current out = 3A)

20V Range : 56Hz 20V Connect Calibrator V terminals to DMM, 20A Current shunt
200V Range : 60Hz 50V Connect Calibrator V terminals to DMM, 20A Current shunt
200V Range : 60Hz 100V Connect Calibrator V terminals to DMM

200V Range : 45Hz 200V Connect Calibrator V terminals to DMM

200V Range : 60Hz 200V Connect Calibrator V terminals to DMM

200V Range : 400Hz 200V Connect Calibrator V terminals to DMM

1000V Range : 60Hz 500V Connect Calibrator V terminals to DMM

3A Zero Adj 0.3A Connect to 0.10hm/20 Amp current shunt
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TITLE TEST VALUE CONNECTIONS / NOTES
3A FS Adj 2A Connect to 0.10hm/20 Amp current shunt
12A Zero Adj 3A Connect to 0.10hm/20 Amp current shunt
12A FS Adj 12A Connect to 0.10hm/20 Amp current shunt
3A Rng: 56Hz 0.6A Connect to 0.10hm/20 Amp current shunt
3A Rng: 56Hz 0.6A Connect to 0.10hm/20 Amp current shunt
30A Rng: 56Hz 3A Connect to 0.10hm/20 Amp current shunt
30A Rng: 56Hz 5A
30A Rng: 45Hz 10A
30A Rng: 56Hz 10A
30A Rng: 206Hz 10A
30A Rng: 56Hz 15A
2A Rng: 56Hz 2A Use 2A shunt
2A Rng: 56Hz 0.5A
3A DC Zero Adj 0.3A Connect to 0.10hm/20 Amp current shunt
3A DC FS Adj 2A Connect to 0.10hm/20 Amp current shunt
12A DC Zero Adj 3A Connect to 0.10hm/20 Amp current shunt
12A DC FS Adj 12A Connect to 0.10hm/20 Amp current shunt
30A DC Rng 20A Use 20 Amp Shunt
30A DC Rng 3A
2A DC Rng 2A Use 2A current shunt
2A DC Rng 0.3A
20V Range DC 20V Connect Calibrator V terminals to DMM, 20A Current shunt
200V Range DC 200V
1000V Range DC 500V

Phase Angle Mains Volts

0°:220V:10A: 50Hz#
180°:220V:10A: 50Hz#

00
180°

Connect 3000 Series to phase meter
Connect 3000 Series to phase meter

Phase Angle Full Range
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TITLE TEST VALUE CONNECTIONS / NOTES
0°:20V:0.3A: 50Hz# 0° Connect 3000 Series to phase meter
0°:20V:2A: 50Hz# 0° Connect 3000 Series to phase meter
0°:220V:2A: 50Hz# 0° Connect 3000 Series to phase meter
60°:220V:2A: 50Hz# 60° Connect 3000 Series to phase meter
90°:220V:2A: 50Hz# 90° Connect 3000 Series to phase meter
0°:220V:2A: 400Hz# 0° Connect 3000 Series to phase meter
0°:220V:3A: 50Hz# 0° Connect 3000 Series to phase meter
90°:220V:20A: 50Hz# 90° Connect 3000 Series to phase meter
0°:220V:5A: 400Hz# 0° Connect 3000 Series to phase meter

Harmonic Generation Measurements @ 50Hz fundmental, 20V/5A

Harmonic Generation Measurements @ 50Hz fundmental, 20V/5A

3rd Harmonic# 5pc
3rd Harmonic# 10pc
5th Harmonic# 10pc
12th Harmonic# 10pc
21th Harmonic# 10pc
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TITLE TEST VALUE CONNECTIONS / NOTES

DC Voltage

200mV Zero ADJ omv Connect Calibrator V terminals to DMM
200mV +FS ADJ 200mvVv Connect Calibrator V terminals to DMM
200mV -FS ADJ -200mV Connect Calibrator V terminals to DMM
2V Zero ADJ ov Connect Calibrator V terminals to DMM
2V +FS ADJ 2V Connect Calibrator V terminals to DMM
2V -FS ADJ -2V Connect Calibrator V terminals to DMM
20V Zero ADJ oV Connect Calibrator V terminals to DMM
20V +FS ADJ 20V Connect Calibrator V terminals to DMM
20V -FS ADJ -20V Connect Calibrator V terminals to DMM
200V +FS ADJ 200V Connect Calibrator V terminals to DMM
200V ZERO ADJ 5V Connect Calibrator V terminals to DMM
200V -FS ADJ -200V Connect Calibrator V terminals to DMM
1kV +FS ADJ 1000V Connect Calibrator V terminals to DMM
1kV ZERO ADJ 50V Connect Calibrator V terminals to DMM
1kV -FS ADJ -1000V Connect Calibrator V terminals to DMM

AC Voltage Output Frequency Tests

AC Voltage

200mV : 206Hz FS ADJ
200mV : 206Hz Z ADJ
200mV : 10Hz FS ADJ
200mV : 40Hz FS ADJ
200mV : 56Hz FS ADJ
200mV : 106Hz FS ADJ
200mV : 596Hz FS ADJ
200mV : 1kHz FS ADJ
200mV : 2kHz FS ADJ
200mV : 3.5kHz ADJ

200mV
22mVv
200mV
200mv
200mV
200mV
200mV
200mV
200mV
200mvV

Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
Connect Calibrator TO X10 AMP
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200mV : 5kHz ADJ 200mV

200mV : 7.5kHz FSADJ 200mv

200mV : 10kHz FS ADJ 200mV

200mV : 15kHz FS ADJ 200mV

200mV : 20kHz FS ADJ 200mV

2V : 206Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 206Hz Z ADJ 0.21V Connect Calibrator V terminals to DMM
2V : 10Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 40Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 56Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 106Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 596Hz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 1kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 2kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 3.5kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 5kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 7.5kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 10kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 15kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 20kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 30kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 40kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 50kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 60kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 80kHz FS ADJ 2V Connect Calibrator V terminals to DMM
2V : 100kHz FS ADJ 2V Connect Calibrator V terminals to DMM
20V : 206Hz FS ADJ 20V Connect Calibrator V terminals to DMM
20V : 206Hz Z ADJ 2.1V Connect Calibrator V terminals to DMM
20V : 10Hz FS ADJ 20V Connect Calibrator V terminals to DMM
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TITLE TEST VALUE
20V : 40Hz FS ADJ 20V
20V : 56Hz FS ADJ 20V
20V : 106Hz FS ADJ 20V
20V : 596Hz FS ADJ 20V
20V : 1kHz FS ADJ 20V
20V : 2kHz FS ADJ 20V
20V : 3.5kHz FS ADJ 20V
20V : 5kHz FS ADJ 20V
20V : 7.5kHz FS ADJ 20V
20V : 10kHz FS ADJ 20V
20V : 15kHz FS ADJ 20V
20V : 20kHz FS ADJ 20V
20V : 30kHz FS ADJ 20V
20V : 40kHz FS ADJ 20V
20V : 50kHz FS ADJ 20V
20V : 60kHz FS ADJ 20V
20V : 80kHz FS ADJ 20V
20V : 100kHz FS ADJ 20V
200V : 206Hz FS ADJ 200V
200V : 206Hz Z ADJ 21V
200V : 40Hz FS ADJ 200V
200V : 56Hz FS ADJ 200V
200V : 106Hz FS ADJ 200V
200V : 596Hz FS ADJ 200V
200V : 1kHz FS ADJ 200V
200V : 2kHz FS ADJ 200V
200V : 3.5kHz FS ADJ 200V
200V : 5kHz FS ADJ 200V
200V : 7.5kHz FS ADJ 200V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
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TITLE TEST VALUE
200V : 10kHz FS ADJ 200V
200V : 15kHz FS ADJ 200V
200V : 20kHz FS ADJ 200V
1kV : 206Hz FS ADJ 700V
1kV : 206Hz Z ADJ 210V
1kV : 40Hz FS ADJ 700V
1kV : 56Hz FS ADJ 700V
1kV : 106Hz FS ADJ 700V
1kV : 596Hz FS ADJ 700V
1kV : 1kHz FS ADJ 700V
1kV : 2kHz FS ADJ 700V
1kV : 3.5kHz FS ADJ 700V
1kV : 5kHz FS ADJ 700V
1kV : 7.5kHz FS ADJ 700V
1kV : 10kHz FS ADJ 700V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM

Linearity - 20V DC Range

DC Current

200uA Zero ADJ OuA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA +FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA -FS ADJ -200uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Zero ADJ OmA

2mA +FS ADJ 2mA

2mA -FS ADJ -2mA

20mA Zero ADJ OmA

20mA +FS ADJ 20mA

20mA -FS ADJ -20mA

200mA Zero ADJ OmA

200mA +FS ADJ 200mA
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200mA -FS ADJ -200mA
2A Zero ADJ 0A >>> Use 1A 10hm Shunt <<<
2A +FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A -FS ADJ -2A >>> Use 1A 10hm Shunt <<<
20A Zero ADJ O0A >>> Use 10A 0.10hm Shunt <<<
20A +FS ADJ 20A >>> Use 10A 0.10hm Shunt <<<
20A -FS ADJ -20A >>> Use 10A 0.10hm Shunt <<<
AC Current
200UA : 206Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 206Hz Z ADJ 20uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 10Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 40Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 56Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 106Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 596Hz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 1kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA : 2kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :3.5kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :5kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :7.5kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA :10kHz FS ADJ 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA : 206Hz FS ADJ 2mA
2mA : 206Hz Z ADJ 0.21mA
2mA : 10Hz FS ADJ 2mA
2mA : 40Hz FS ADJ 2mA
2mA : 56Hz FS ADJ 2mA
2mA : 106Hz FS ADJ 2mA
2mA : 596Hz FS ADJ 2mA
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2mA : 1kHz FS ADJ 2mA
2mA : 2kHz FS ADJ 2mA
2mA : 3.5kHz FS ADJ 2mA
2mA : 5kHz FS ADJ 2mA
2mA : 7.5kHz FS ADJ 2mA
2mA : 10kHz FS ADJ 2mA
20mA : 206Hz FS ADJ 20mA
20mA : 10Hz FS ADJ 20mA
20mA : 40Hz FS ADJ 20mA
20mA : 56Hz FS ADJ 20mA
20mA : 106Hz FS ADJ 20mA
20mA : 596Hz FS ADJ 20mA
20mA : 1kHz FS ADJ 20mA
20mA : 2kHz FS ADJ 20mA
20mA : 3.5kHz FS ADJ 20mA
20mA : 5kHz FS ADJ 20mA
20mA : 7.5kHz FS ADJ 20mA
20mA : 10kHz FS ADJ 20mA
200mA : 206Hz FS ADJ 200mA
200mA : 206Hz Z ADJ 21mA
200mA : 10Hz FS ADJ 200mA
200mA : 40Hz FS ADJ 200mA
200mA : 56Hz FS ADJ 200mA
200mA : 106Hz FS ADJ 200mA
200mA : 596Hz FS ADJ 200mA
200mA : 1kHz FS ADJ 200mA
200mA : 2kHz FS ADJ 200mA
200mA :3.5kHz FS ADJ 200mA
200mA :5kHz FS ADJ 200mA
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200mA :7.5kHz FS ADJ 200mA

200mA :10kHz FS ADJ 200mA

2A : 206Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 206Hz Z ADJ 0.21A >>> Use 1A 10hm Shunt <<<
2A : 10Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 40Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 56Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 106Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A :596Hz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 1kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
2A : 2kHz FS ADJ 2A >>> Use 1A 10hm Shunt <<<
20A : 206Hz FS ADJ 20A >>> Use 10A 0.10hm Shunt <<<
20A : 206Hz Z ADJ 2.1A >>> Use 10A 0.10hm Shunt <<<
20A : 10Hz FS ADJ 10A >>> Use 10A 0.10hm Shunt <<<
20A : 40Hz FS ADJ 10A >>> Use 10A 0.10hm Shunt <<<
20A : 56Hz FS ADJ 10A >>> Use 10A 0.10hm Shunt <<<
20A : 106Hz FS ADJ 10A >>> Use 10A 0.10hm Shunt <<<
20A : 596Hz FS ADJ 10A >>> Use 10A 0.10hm Shunt <<<
20A : 1kHz FS ADJ 10A >>> Use 10A 0.10hm Shunt <<<
20A : 2kHz FS ADJ 10A >>> Use 10A 0.10hm Shunt <<<

2 Wire Resistance measured as value at terminals.

ADJ

ADJ 10 Ohms 2 Wire
ADJ 100 Ohms 2 Wire
ADJ 1k Ohms 2 Wire
ADJ 10k Ohms 2 Wire
ADJ 100 kOhms 2 Wire
ADJ 1MOhms 2 Wire

0 Ohms 2 Wire

0.0R
10.0R
100R
1.0kR
10.00kR
100kR
1IMR
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TITLE TEST VALUE CONNECTIONS / NOTES
ADJ 10MOhms 2 Wire 10.0MR
ADJ 100MOhms 2 Wire 100MR

Simulated Ohms

ADJ 100R Zero 2 WSim 10R
ADJ 100R FS 2 WSim 100R
ADJ 100R Zero 2 WSim 10R
ADJ 100R FS 2 WSim 100R
ADJ 1kR Zero 2 WSim 100R
ADJ 1kR FS 2 WSim 1kR
ADJ 1kR Zero 2 WSim 100R
ADJ 1kR FS 2 WSim 1kR
ADJ 10kRZero 2 WSim 1kR
ADJ 10kR FS 2 WSim 10kR
ADJ 10kRZero 2 WSim 1kR
ADJ 10kR FS 2 WSim 10kR
ADJ 100kRZero 2 WSim 10kR
ADJ 100kR FS 2 WSim 100kR
ADJ 100kRZero 2 WSim 10kR
ADJ 100kR FS 2 WSim 100kR
ADJ 1IMR Zero 2 W Sim 100kR
ADJ 1MR FS 2 WSim IMR
ADJ 1MR Zero 2 W Sim 100kR
ADJ 1IMR FS 2 WSim 1MR
ADJ 10MR Zero 2 WSim 1MR
ADJ 10MR FS 2 WSim 10MR
ADJ 10MR Zero 2 WSim 1MR
ADJ 10MR FS 2 WSim 10MR

4 Wire Ohms Measured relative to Zero
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ADJ 10 Ohms 4 Wire 10R
ADJ 100 Ohms 4 Wire 100R
ADJ 1 kOhms 4 Wire 1kR
ADJ 10 kOhms 4 Wire 10kR

PT100 Resistance Option

PT100 ADJ -100.0°C
PT100 ADJ 0.0°C
PT100 ADJ 30.0°C
PT100 ADJ 60.0°C
PT100 ADJ 100.0°C
PT100 ADJ 200.0°C
PT100 ADJ 400.0°C
PT100 ADJ 800.0°C

Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

ADJ 10nF 10.0nF
ADJ 20nF 20nF
ADJ 50nF 50nF
ADJ 100nF 100nF
ADJ 1uF 1uF

Auto Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

ADJ 1nF 1nF Connect L/C Bridge to V-out on Calibrator
ADJ 10nF 10.0nF

ADJ 20nF 20nF

ADJ 50nF 50nF

ADJ 100nF 100nF

ADJ 1uF 1uF

ADJ 10uF 10uF
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Optional Capacitance Ranges

Inductance @ 1kHz. measured Ls up to 1H. Lp above

ADJ Ind 1mH Select Ls Measurement Short bridge leads at connector end and perform SC Trim.
ADJ Ind 10mH

ADJ Ind 19mH

ADJ Ind 29mH

ADJ Ind 50mH

ADJ Ind 100mH

ADJ Ind 1H

ADJ Ind 10H Change Measurement to Lp Measurement

Auto Inductance @ 1kHz. measured Ls up to 1H. Lp above

ADJ Ind 1mH Short bridge leads at connector end and perform SC Trim.
ADJ Ind 10mH

ADJ Ind 19mH

ADJ Ind 29mH

ADJ Ind 50mH

ADJ Ind 100mH

ADJ Ind 1H

ADJ Ind 10H

Reference Frequency Output

1 ppm Frequency Option

Amplitude Output - DC Voltage

Timebase Output

Bandwidth Level Frequency Measurements

Bandwidth Level output into 50 ohms Pk-Pk
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50kHz Reference level

Fast Rise output < 1nS

Power Option: AC Voltage Measurements (Current out = 3A)

DC Voltage output on Power ( DC Current = 3Amp)

Phase Angle, Measured at 150V/5A 50Hz AC
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TITLE TEST VALUE CONNECTIONS / NOTES
DC Voltage
DMM ZERO oV
200mV Lead Check 50mVv Connect Calibrator V terminals to DMM
200mV Range omv Connect Calibrator V terminals to DMM
200mV Range 100mV Connect Calibrator V terminals to DMM
200mV Range 200mvVv Connect Calibrator V terminals to DMM
200mV Range -100mV Connect Calibrator V terminals to DMM
200mV Range -200mV Connect Calibrator V terminals to DMM
DMM ZERO ov >>> S/C TEST LEADS <<<
2V Lead Check -100mV Connect Calibrator V terminals to DMM
2V Range 0.22Vv Connect Calibrator V terminals to DMM
2V Range v Connect Calibrator V terminals to DMM
2V Range 2V Connect Calibrator V terminals to DMM
2V Range -0.22v Connect Calibrator V terminals to DMM
2V Range -1V Connect Calibrator V terminals to DMM
2V Range -2V Connect Calibrator V terminals to DMM
20V Lead Check ov Connect Calibrator V terminals to DMM
20V Range 2.2V Connect Calibrator V terminals to DMM
20V Range 10V Connect Calibrator V terminals to DMM
20V Range 20V Connect Calibrator V terminals to DMM
20V Range -2.2V Connect Calibrator V terminals to DMM
20V Range -10vV Connect Calibrator V terminals to DMM
20V Range -20V Connect Calibrator V terminals to DMM
200V Lead Check 5V Connect Calibrator V terminals to DMM
200V Range 22V Connect Calibrator V terminals to DMM
200V Range 100V Connect Calibrator V terminals to DMM
200V Range 200V Connect Calibrator V terminals to DMM
200V Range -200V Connect Calibrator V terminals to DMM
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TITLE TEST VALUE CONNECTIONS / NOTES
200V Range -100V Connect Calibrator V terminals to DMM
200V Range -22V Connect Calibrator V terminals to DMM
1kV Lead Check 50V Connect Calibrator V terminals to DMM
1kV Range 220V Connect Calibrator V terminals to DMM
1kV Range 1000V Connect Calibrator V terminals to DMM
NEG SWITCH DELAY -10V Connect Calibrator V terminals to DMM
1kV Range -1000V Connect Calibrator V terminals to DMM
1kV Range -220V Connect Calibrator V terminals to DMM
SET ZERO WAIT omvV Connect Calibrator V terminals to DMM

AC Voltage Output Frequency Tests

10kHz at 2V 10kHz

100kHz at 2V 100kHz

AC Voltage

200mV Lead Check 100mV USE SCREEN LEADS, SET LEVEL FILTER ON HP+ Guard open
200mV A.C. : 40Hz 20mv

200mV A.C. : 206Hz 20mV

200mV A.C. : 20kHz 20mv

200mV A.C. : 10Hz # 200mV

200mV A.C. : 40Hz 200mv

200mV A.C. : 56Hz 200mV

200mV A.C. : 206Hz 200mvV

200mV A.C. : 1kHz 200mV

200mV A.C. : 10kHz 200mV

200mV A.C. : 20kHz 200mV

2V Lead Check 500mV Connect Calibrator V terminals to DMM
2V Range : 40Hz 0.21V Connect Calibrator V terminals to DMM
2V Range : 206Hz 0.21Vv Connect Calibrator V terminals to DMM
2V Range : 100kHz # 0.21V Connect Calibrator V terminals to DMM
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2V Range. : 206Hz v Connect Calibrator V terminals to DMM
2V Range : 206Hz 1.5V Connect Calibrator V terminals to DMM
2V Range : 10Hz # 2V Connect Calibrator V terminals to DMM
2V Range : 40Hz 2V Connect Calibrator V terminals to DMM
2V Range : 56Hz 2V Connect Calibrator V terminals to DMM
2V Range : 200Hz 2V Connect Calibrator V terminals to DMM
2V Range: 1kHz 2V Connect Calibrator V terminals to DMM
2V Range : 5kHz 2V Connect Calibrator V terminals to DMM
2V Range : 10kHz 2V Connect Calibrator V terminals to DMM
2V Range : 20kHz 2V Connect Calibrator V terminals to DMM
2V Range : 50kHz 2V Connect Calibrator V terminals to DMM
2V Range : 100kHz # 2V Connect Calibrator V terminals to DMM
20V Lead Check 5V Connect Calibrator V terminals to DMM
20V Range : 40Hz 2.1V Connect Calibrator V terminals to DMM
20V Range : 200Hz 2.1V Connect Calibrator V terminals to DMM
20V Range : 100kHz # 2.1V Connect Calibrator V terminals to DMM
20V Range : 200Hz 10V Connect Calibrator V terminals to DMM
20V Range : 200Hz 15V Connect Calibrator V terminals to DMM
20V Range : 10Hz # 20V Connect Calibrator V terminals to DMM
20V Range : 40Hz 20V Connect Calibrator V terminals to DMM
20V Range : 56Hz 20V Connect Calibrator V terminals to DMM
20V Range : 200Hz 20V Connect Calibrator V terminals to DMM
20V Range : 1kHz 20V Connect Calibrator V terminals to DMM
20V Range : bkHz 20V Connect Calibrator V terminals to DMM
20V Range : 10kHz 20V Connect Calibrator V terminals to DMM
20V Range : 20kHz 20V Connect Calibrator V terminals to DMM
20V Range : 100kHz # 20V Connect Calibrator V terminals to DMM
200V Lead Check 50V Connect Calibrator V terminals to DMM
200V Range : 40Hz 21V Connect Calibrator V terminals to DMM
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200V Range : 200Hz 21V Connect Calibrator V terminals to DMM
200V Range : 20kHz 21V Connect Calibrator V terminals to DMM
200V Range : 200Hz 100V Connect Calibrator V terminals to DMM
200V Range : 40Hz 200V Connect Calibrator V terminals to DMM
200V Range : 56Hz 200V Connect Calibrator V terminals to DMM
200V Range : 200Hz 200V Connect Calibrator V terminals to DMM
200V Range : 1000Hz 200V Connect Calibrator V terminals to DMM
200V Range : 10kHz 200V Connect Calibrator V terminals to DMM
200V Range : 20kHz 200V Connect Calibrator V terminals to DMM
1kV Lead Check 50V Connect Calibrator V terminals to DMM
1kV Range : 40Hz 210V Connect Calibrator V terminals to DMM
1kV Range : 200Hz 210V Connect Calibrator V terminals to DMM
1kV Range : 10kHz 210V Connect Calibrator V terminals to DMM
1kV Range : 40Hz 700V Connect Calibrator V terminals to DMM
1kV Range : 56Hz 700V Connect Calibrator V terminals to DMM
1kV Range : 1kHz 700V Connect Calibrator V terminals to DMM
1kV Range : 5kHz 700V Connect Calibrator V terminals to DMM
1kV Range : 10kHz 700V Connect Calibrator V terminals to DMM
Lead check test 250V USE HV ADAPTOR TO MEASURE 1KV
1kV Range : 56Hz 1000V Connect Calibrator V terminals to DMM

Linearity - 20V DC Range

Linearity
Linearity
Linearity
Linearity
Linearity
Linearity
Linearity

19V
18V
17v
16V
15V
14v
13V

Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
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Linearity 12v Connect Calibrator V terminals to DMM
Linearity 11V Connect Calibrator V terminals to DMM
Linearity 9V Connect Calibrator V terminals to DMM
Linearity 8Vv Connect Calibrator V terminals to DMM
Linearity N Connect Calibrator V terminals to DMM
Linearity 6V Connect Calibrator V terminals to DMM
Linearity 5V Connect Calibrator V terminals to DMM
Linearity a4V Connect Calibrator V terminals to DMM
Linearity 3V Connect Calibrator V terminals to DMM
Linearity 2.1V Connect Calibrator V terminals to DMM
Linearity -19v Connect Calibrator V terminals to DMM
Linearity -18Vv Connect Calibrator V terminals to DMM
Linearity -17v Connect Calibrator V terminals to DMM
Linearity -16V Connect Calibrator V terminals to DMM
Linearity -15V Connect Calibrator V terminals to DMM
Linearity -14v Connect Calibrator V terminals to DMM
Linearity -13V Connect Calibrator V terminals to DMM
Linearity -12v Connect Calibrator V terminals to DMM
Linearity -11Vv Connect Calibrator V terminals to DMM
Linearity -9V Connect Calibrator V terminals to DMM
Linearity -8V Connect Calibrator V terminals to DMM
Linearity -7V Connect Calibrator V terminals to DMM
Linearity -6V Connect Calibrator V terminals to DMM
Linearity -5V Connect Calibrator V terminals to DMM
Linearity -4V Connect Calibrator V terminals to DMM
Linearity -3V Connect Calibrator V terminals to DMM
Linearity -2.1V Connect Calibrator V terminals to DMM
DC Current
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TITLE TEST VALUE CONNECTIONS / NOTES
200uA Lead Check 50uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range OuA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range 100uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range 200uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range -100uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Range -200uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Lead Check 500uA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Range 0.21mA
2mA Range 1ImA
2mA Range 2mA
2mA Range -1mA
2mA Range -2mA
20mA Lead Check 1mA CONNECT FOR LOW CURRENT MEASUREMENTS
20mA Range 2.1mA
20mA Range 5mA
20mA Range 10mA
20mA Range 15mA
20mA Range 20mA
20mA Range -5mA
20mA Range -10mA
20mA Range -15mA
20mA Range -20mA
200mA Lead Check 10mA
200mA Range 21mA
200mA Range 100mA
200mA Range 200mA
200mA Range -100mA
200mA Range -200mA
2A Lead Check 100mA >>> Use 1A 10hm Shunt <<<
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2A Range 0.21A >>> Use 1A 10hm Shunt <<<
2A Range 1A >>> Use 1A 10hm Shunt <<<
2A Range 2A >>> Use 1A 10hm Shunt <<<
2A Range -1A >>> Use 1A 10hm Shunt <<<
2A Range -2A >>> Use 1A 10hm Shunt <<<
20A Lead Check 1A >>> Use 10A 0.10hm Shunt <<<
20A Range 2.1A >>> Use 10A 0.10hm Shunt <<<
20A Range 10A >>> Use 10A 0.10hm Shunt <<<
20A Range 20A >>> Use 10A 0.10hm Shunt <<<
20A Range -20A >>> Use 10A 0.10hm Shunt <<<
20A Range -10A >>> Use 10A 0.10hm Shunt <<<
AC Current
200uA Lead Check 100uA CONNECT FOR LOW CURRENT MEASUREMENTS
200uA Rng: 40Hz 25uA
200uA Rng: 200Hz 25uA
200uA Rng: 10kHz # 25uA
200uA Rng: 10Hz # 200uA
200uA Rng: 40Hz 200uA
200uA Rng: 56Hz 200uA
200uA Rng: 1kHz 200uA
200uA Rng: 10kHz # 200uA
2mA Lead Check 0.1mA CONNECT FOR LOW CURRENT MEASUREMENTS
2mA Rng: 40Hz 0.21mA
2mA Rng: 200Hz 0.21mA
2mA Rng: 10kHz # 0.21mA
2mA Rng: 10Hz # 2mA
2mA Rng: 40Hz 2mA
2mA Rng: 56Hz 2mA
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2mA Rng: 1kHz 2mA
2mA Rng: 10kHz # 2mA
20mA Lead Check 1mA CONNECT FOR LOW CURRENT MEASUREMENTS
20mA : 206Hz Zero 2.1mA
20mA Rng: 40Hz 2.1mA
20mA Rng: 200Hz 2.1mA
20mA Rng: 10kHz # 2.1mA
20mA Rng: 56Hz 10mA
20mA Rng: 10Hz # 20mA
20mA Rng: 40Hz 20mA
20mA Rng: 1kHz 20mA
20mA Rng: 10kHz # 20mA
200mA Lead Check 50mA
200mA Rng: 40Hz 21mA
200mA Rng: 200Hz 21mA
200mA Rng: 10kHz # 21mA
200mA Rng: 10Hz # 200mA
200mA Rng: 40Hz 200mA
200mA Rng: 56Hz 200mA
200mA Rng: 1kHz 200mA
200mA Rng: 10kHz # 200mA
2A Lead Check 500mA >>> Use 1A 10hm Shunt <<<
2A Rng: 40Hz 0.21A
2A Rng: 200Hz 0.21A
2A Rng: 2kHz # 0.21A
2A Rng: 10Hz # 2A
2A Rng: 40Hz 2A
2A Rng: 56Hz 2A
2A Rng: 1kHz 2A
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2A Rng: 2kHz #
20A Lead Check
20A Rng: 40Hz
20A Rng: 200Hz
20A Rng: 10Hz #
20A Rng: 40Hz
20A Rng: 56Hz
20A Rng: 100Hz
20A Rng: 1kHz #
20A Rng: 2kHz #

2A
1A >>> Use 10A 0.10hm Shunt <<<
2.1A
2.1A
20A
20A
20A
20A
20A
20A

2 Wire Resistance measured as value at terminals.

2-Wire Lead Check OR >> Connect up 4-Wire leads in 2-Wire Configuration (Connect V and | together) <<
OR 2 Wire 0.0R

10R 2 Wire 10.0R

100R 2 Wire 100R

1kR 2 Wire 1.0kR

10kR 2 Wire 10.00kR

100kR 2 Wire 100kR

1MR 2 Wire IMR

10MR 2 Wire 10.0MR

100MR 2 Wire 100MR

Simulated Ohms

100 R Range
100 R Range
1kR Range
1kR Range

Simulated Ohms
30R
100R
300R
1kR
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10kR Range 3kR
10kR Range 10kR
100kR Range 30kR
100kR Range 100kR
1MR Range 300kR
1IMR Range IMR
10MR Range 3MR
10MR Range 10MR

4 Wire Ohms Measured relative to Zero

4-Wire Lead Check 0.0R >>> Connect up 4-Wire leads (Use correct 4-Wire configuration) <<<
Nul Zero Ohms 4 Wire 0.0R

10R 4 Wire 10R

100R 4 Wire 100R

1kR 4 Wire 1kR

10kR 4 Wire 10kR

100kR 4 Wire 100kR

PT100 Resistance Option

PT100 Resistance Option

PT100 PRT Resistance -100.0°C
PT100 PRT Resistance 0.0°C
PT100 PRT Resistance 30.0°C
PT100 PRT Resistance 60.0°C
PT100 PRT Resistance 100.0°C
PT100 PRT Resistance 200.0°C
PT100 PRT Resistance 400.0°C
PT100 PRT Resistance 800.0°C
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Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

10nF 10.0nF
20nF 20nF
50nF 50nF
100nF 100nF
1uF 1uF

10uF 10uF

Auto Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

1nF 1nF

10nF 10.0nF
20nF 20nF
50nF 50nF
100nF 100nF
1uF 1uF

10uF 10uF

Auto Capacitance @ 1kHz Measured Cp up to 1uF, Cs above

Trim bridge, conect to V out on Calibrator

Select Series capacitance measurement

Optional Capacitance Ranges

Null Meter OuF
1nF 1nF
10uF 10uF
100uF # 100uF
ImF # 1mE
10mF # 10mF

Optional Capacitance Ranges

Trim bridge, conect to V out on Calibrator
Select Series capacitance measurement
Select Series capacitance measurement
Select Series capacitance measurement
Select Series capacitance measurement
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Inductance @ 1kHz. measured Ls up to 1H. Lp above

Inductance @ 1kHz. measured Ls up to 1H. Lp above

Inductance @ 1kHz 1mH Select Ls Measurement Short bridge leads at connector end and perform SC Trim.
Inductance @ 1kHz 10mH

Inductance @ 1kHz# 19mH

Inductance @ 1kHz# 29mH

Inductance @ 1kHz# 50mH

Inductance @ 1kHz 100mH

Inductance @ 1kHz 1H

Inductance @ 1kHz # 10H Change Measurement to Lp Measurement

Auto Inductance @ 1kHz. measured Ls up to 1H. Lp above

Auto Inductance @ 1kHz. measured Ls up to 1H. Lp above

Inductance @ 1kHz 1mH
Inductance @ 1kHz 10mH
Inductance @ 1kHz 19mH
Inductance @ 1kHz 29mH
Inductance @ 1kHz 50mH
Inductance @ 1kHz 100mH
Inductance @ 1kHz 1H
Inductance @ 1kHz 10H

Reference Frequency Output

Ref Freq Mult 1.0Hz Measure 10Mhz REF Frequency
Frequency 10MHz Measure Calibrators output
Frequency 1MHz

Frequency 100kHz

Frequency 50kHz

Frequency 20kHz
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Frequency 10kHz
Frequency 1kHz
Frequency 100Hz

1 ppm Frequency Option

Ref Freq Mult
Frequency
Frequency
Frequency
Frequency
Frequency
Frequency
Frequency
Frequency

1.0Hz
10MHz

1MHz
100kHz
50kHz
20kHz
10kHz

1kHz
100Hz

Measure 10Mhz REF Frequency
Measure Calibrators output

Amplitude Output - DC Voltage

10mV/Div Adj
100mV/Div Adj
2mV/Div
5mV/Div
10mV/Div
20mV/Div
50mV/Div
100mV/Div
200mV/Div
500mV/Div
1V/Div
2V/Div

60mV
600mV
12mV
30mv
60mV
120mVv
300mV
600mV
1.2V
3V
6V
12v

Amplitude Output - DC Voltage
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect DMM to Scope output.
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TITLE TEST VALUE CONNECTIONS / NOTES
5V/Div 30V
10V/Div 60V
20V/Div 120V
Timebase Output
20ns/Div 50MHz
50ns/Div 20MHz
100ns/Div 10MHz
200ns/Div 5MHz
500ns/Div 2MHz
1us/Div 1MHz
2us/Div 500kHz
5us/Div 200kHz
10us/Div 100kHz
20us/Div 50kHz
50us/Div 20kHz
100us/Div 10kHz
200us/Div 5kHz
500us/Div 2kHz
1ms/Div 1kHz
2ms/Div 500Hz
5ms/Div 200Hz
10ms/Div 100Hz
20ms/Div 50Hz
50ms/Div 20Hz
100ms/Div 10Hz
200ms/Div 5Hz 200ms/Div
500ms/Div 2Hz 200ms/Div
1s/Div 1Hz 200ms/Div
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TEST VALUE

CONNECTIONS / NOTES

Bandwidth Level Frequency Measurements

10MHz
100MHz
250MHz

10MHz
100MHz
250MHz

Bandwidth Level output into 50 ohms Pk-Pk

Level @ 5MHz# 600mV
Level @ 100MHz# 600mV
Level @ 250MHz# 600mV
50kHz Reference level
50kHz Reference level
BW ref frequency 50kHz Connect DMM to Scope output
BW ref level Adj 0.2127V MEASURE LEVEL WITH DMM USING EXT 50 OHM
BW ref level # 0.2127V MEASURE LEVEL WITH DMM USING EXT 50 OHM
Fast Rise output < 1nS
Fast Rise output PASS Fast Rise output 600mV/10nS

Power Option: AC Voltage Measurements (Current out = 3A)

20V Range : 56Hz

200V Range :
200V Range :
200V Range :
200V Range :
200V Range :
1000V Range

60Hz
60Hz
45Hz
60Hz
400Hz
1 60Hz

20V

50V
100V
200V
200V
200V
500V

Connect Calibrator V terminals to DMM, 20A Current shunt
Connect Calibrator V terminals to DMM, 20A Current shunt
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM
Connect Calibrator V terminals to DMM

Power Option: AC Current (Voltage out = 20V )
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3A Zero Adj 0.3A Connect to 0.10hm/20 Amp current shunt
3A FS Adj 2A Connect to 0.10hm/20 Amp current shunt
12A Zero Adj 3A Connect to 0.10hm/20 Amp current shunt
12A FS Adj 12A Connect to 0.10hm/20 Amp current shunt
3A Rng: 56Hz 0.6A Connect to 0.10hm/20 Amp current shunt
3A Rng: 56Hz 0.6A Connect to 0.10hm/20 Amp current shunt
30A Rng: 56Hz 3A Connect to 0.10hm/20 Amp current shunt
30A Rng: 56Hz 5A
30A Rng: 45Hz 10A
30A Rng: 56Hz 10A
30A Rng: 206Hz 10A
30A Rng: 56Hz 15A
2A Rng: 56Hz 2A Use 2A shunt
2A Rng: 56Hz 0.5A

3A DC Zero Adj
3A DC FS Adj
12A DC Zero Adj
12A DC FS Adj
30A DC Rng
30A DC Rng

2A DC Rng

2A DC Rng

DC Current output on Power ( DC Voltage out = 20V )

0.3A Connect to 0.10hm/20 Amp current shunt
2A Connect to 0.10hm/20 Amp current shunt
3A Connect to 0.10hm/20 Amp current shunt
12A Connect to 0.10hm/20 Amp current shunt
20A Use 20 Amp Shunt
3A
2A Use 2A current shunt
0.3A

DC Voltage output on Power ( DC Current = 3Amp)

20V Range DC
200V Range DC
1000V Range DC

20V Connect Calibrator V terminals to DMM, 20A Current shunt
200V
500V
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Phase Angle, Measured at 150V/5A 50Hz AC

0° Phase Angle# 0° Connect 3000 Series to phase meter
60° Phase Angle# 60°
90° Phase Angle# 90°
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