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SAFETY INSTRUCTICBI

This chapter contains important safety
instructions that you must follow during
operation and storage. Read the following before
any operation to ensure your safety and to keep
the instrument in the best possible condition.

Safety Symbols

These safety symtols may appear in this manual or on the
instrument .

A Warning : Identifies conditions or practices that
WARNING  ¢6y1d result in injury or loss of life.

A Caution: Identifies conditions or practices that
CAUTION  ¢ouid result in damage to the GPM-8310
or to other properties.

DANGER High Voltage
Attention Refer to the Manual

Protective Conductor Terminal
Earth (ground) Terminal

Do not dispose electronic equipment as unsorted
municipal waste. Please use a separate collection
facility or contact the supplier from which this
instrument was purchased.

Ik = @© > B
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Safety Guidelines

General Guidelineq

A CAUTION

1

Make sure that the voltage input level does not
exceedAC600V.

Make sure the current input level does not
exceed30A.

Do not place any heavy object on the
instrument.

Avoid severe impact or rough handling that can
lead to damaging the instrument.

Do not discharge static electricity to the
instrument.

Use only mating connectors, not bare wires, for
the terminals.

Do not perform measurement at the source of a
low -voltage installation or at building
installations (Note below).

Do not disassemble the instrument unless you
are qualified as service personnel.

Make sure that the COM terminal to earth is
limited to 600Vpk.

Remove all test leads before disconnecting the
mains power cord from the socket.

If the equipment is used in a manner not
specified by the manufacturer, the protection
provided by the equipment may be impaired .

The device should be placedin a place where
the plug connected to it can be removed easily.
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(Note) EN 610161:2010 specifies the measurement categories ar
their requirements as follows. Th&é PM-8310falls under catgory |
600V.

1 Measurement category IV is for measurement performed at th
source of lowvoltage installation.

1 Measurement category Il is for measurement performed in th:
building installation.

1 Measurement category Il is for measurement performed on th
circuits directly connected to the low voltage installation.

Power Supply

AWARNING

=

AC Input voltage: 100-240 VAC 50/60Hz

1 The power supply voltage should not fluctuate
more than 10%.

1 Connect the protective grounding conductor of
the AC power cord to an earth ground, to avoid
electrical shock.

1 If grounding practice is not well implemented, a
certain amounts of noises will be generated
when connecting to GPM-001, the handy
measurement accessory for GPM831Q

Cleaning the 1 Disconnect the power cord before cleaning.
Instrument 1 Use a soft cloth dampened in a solution of mild
detergent and water. Do not spray any liquid .
1 Do not use chemicals containing harsh material
such as benzene, toluene, xyleneand acetone.
Operation 1 Location: Indoor, no direct sunlight , dust free,

Environment

almost non-conductive pollution (Note below)
1 Temperature: 0°C to 40°C

1 Humidity: < 30°C: < 80%RH(nhon-condensing);
30°C~40°C:<70%RH(non-condensing);
>40°C: <50%RH (non-condensing)

1 Altitude: <2000m
1 Overvoltage category: OVC Il
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(Note) EN 610101:2010 specifies the pollution degrees and their
requirements as follows. Th&PM-8310falls under degree 2.

1 Pollution refers to Eadditi
gaseous (ionized gases), that may produce a reduction of
dielecr i ¢ strength or surface r

1 Pollution degree 1: No pollution or only dry, neconductive
pollution occurs. The pollution has no influence.

1 Pollution degree 2: Normally only neconductive pollution
occurs. Occasionally, however, a temporary cootivity caused
by condensation must be expected.

1 Pollution degree 3: Conductive pollution occurs, or dry, Ron
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such conditions, equipmer
is normally protected aginst exposure to direct sunlight,
precipitation, and full wind pressure, but neither temperature
nor humidity is controlled.

Storage 1 Location: Indoor
environment ¢ Temperature: -40°C to 70°C

1 Humidity: <90%RH(nhon-condensing)

Disposal Do not dispose this instrument as unsorted
municipal waste. Please use a separate collection
E facility or contact the supplier from which this
— instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.
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GEI'TING STARTED

This chapter describesthe GPM-8310in a nutshell,
including accessories, package contentdts main
features and front / rear panel introduction.

CharacteristiCS.....oiiiiiii i 10
ACCESSOIIBS ittt 13
Package Contents.......ccoooeiiiiiiiiiiime e 14

APPEAIANCE. ... ciuiiiii ittt cmm et 15
Front Panel......coooiiiii e 15
Main Display OVEVIEW.........c.oevviiiiiiiiiiicmmeeneenes 18
Rear Panel.......oooiiiiii e 21

St UP. i ———— 24
Tilting the Stand............ccooiiiiiiiic 24
POWer U .. e 25
Connect thewires to the GPM8310....................... 26
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Characteristics

The GPM-8310is a high-precision, programmable power meter for
using in standby measuring the device with low power such as
switching power supplies, transformers, power supplies, adapter
and other devices. It equips with a color TFT-LCD screenand also
multiple graph ic displays which are very convenient for reading
the measurement results. The GPM-8310has become a reliable
power measurement instrument because of its simple operation,
excellent performance, user-friendly graph displays and automatic
measurement interface.

GWINSTEK cPm-8310

vos 4., 8138
me 22 .981..

P 52.571 mw . 0.4753

VA 110.63mva VAR 0.0001 mvar
Vepk 12.39v vpk  -6.194v
T+pk 60.57 ma Ipk  -60.58ma

Enlarge | (Tntegrator| [ Parsmeter | [ System =

Operation

1 Press thebuttons on the front panel to easily
turn on the GPM -8310measurement function.
All settings and measurements results are
displayed on the 5-inches TFT-LCD screenpanel
for easy use of each function.

1 Standard display mode: 2 main measurement
results and 8 secondary measurementresults are
displayed in this screen.

1 Simple display mode : 4 major measurement
results are displayed in this screen.

10
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Performance 1 6 selectable voltage ranges available from 15V to
600V with 0.1% of reading + 0.05% of range.

1 12 selectable current ranges available from 5mA
to 20A with 0.1% of reading + 0.05% of range.

1 It can even measure thevoltage of abnormal
wave of CF 3 The half-range CFis up to 6 or 6A.

1 It can even measure thecurrent of abnormal
wave of CF 3 The half-range CFis up to 6 or 6A.

1 Total harmonic distortion measurement .
1 50-orders harmonic test and analysis function.

1 Graph display for measurement results
including harmonic orders distribution.

1 Plug-in USB disk data store function including
log and screenshot.

1 Auto range function for integration measurement.

11
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Feaures 1 Full five-digit measurement.

1 Voltage measurement range: 15V ~ 600V or
automatic switching

1 Current measurement range: 5mA ~ 20A or
automatic switching

f Maximum accuracy of 0.1% of reading + 0.05%
of range

1 2 main measurement readings and 8 minor
measurement readings aredisplayed in the
screen ofstandard display mode.

1 4 main measurement readings are displayed in
the screen ofsimple display mode.

1 Added stand -alone display of total harmonic
distortion measurement function ( 50 steps)

1 Testbandwidth of voltage and current: DC ~
100kHz.

1 Selectableboot settings (Previous / Default)

1 Waveform display up to 10kHz along with
Harmonic bar and list table

Interface 1 Standard interface: USB / RS232 / LAN / GPIB
1 Optional interface: Digital IO / DA 4

Application 1 It can be applied to production test such as
power supplies, transformers, motors, electrical
equipment and other equipment with low standby
power .

1 It can be applied to power measurement
conforms to IEC 62301

1 It can be applied to assess the pwer
consumption of product design.

12
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Accessories

Standard AccessoriePart number

Description

82PM-83100E01 User Manual CD
82GW1SAFEOMO1Safety Instruction Sheet
Region dependent Power Cord

GTL-209
GTL-212
Optional AccessoriesPart number
GPM001
GTL234
GTL-246
GTL-248
GCR300
GRA422
Option Name
GPMDA4

Test leadsix red,1x black
Test leadsdx yellow 1x blue
Description

Test Fixture

RS232C cable

USB cable

GPIB cable

Current Probe

Rack
Description
DAA4 (Factory installed)

Adapter |

13



GYINSTEK GPM8310 User Manual

Package Contents

Check the contents before using the instrument.

Opening the box

Contents 1 Main unit 1 Power cord x1 (region
(single unit) 1 Test leads (red X, dependent)
black x1,yellow x1, 1 User manual CD
blue x1) 1 Safety instruction
sheet

14
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Appearance

Front Panel

Hardcopy Key LCD Display

= —

Function Keys

N

GWINSTEK GPv 8310\
-

\

CHifs k Onvdq L dslq

@
T
Power USB Host Soft Enter Arrow Trigger ESC
key Port keys Key Keys Key Key
PowerKey POWER

Turns On = or Off & the main

N power. For the power up sequence,
see page25.

=| BO

USB Host Port Connects with USB flash drive for

III data storage or screenshot

Hardcopy Key Hardcopy

Captures the current screenshotor
saves the data log for reading. For
details, refer to page 67.

15
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FunctionKeys

V-Rangekey, up/down arrow keys
and Enter key can be used together
to selecta voltage range or auto
range measurement mode. Also,
press and hold the V-Range key to
toggle between manual and auto
range setting. See page29.

I-Rangekey, up/down arrow keys
and Enter key can be used together
to selecta current range or auto
range measurement mode. Also,
press and hold the I-Range key to
toggle between manual and auto
range setting. See page29.

Press this button to display the
maximum measurement reading.
See pages6.

Press this key to select measure
mode (DC/AC/AC+DC /V -MEAN ).
See pages8.

Press this key to enter the
measurement settings menu. See
page 33.

B0 0 Q6000 (o0

Press this key toswitch window and
stop refreshing. See pages7.

INTEGRATO

O

Use the left and right
arrow keys to select
Integrator mode, and

press Enterbutton to
enter the time integrator

G G G=) B function . See pageso.

16
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Key Lock]

Local

Press this key to toggle to key lock. In
Remote control mode, press this button
to switch to local mode. See pageB7.

Enter Key

This button is used to enter the menu,
confirm the settings and switch
between the standard display mode
and simple display mode (no function
table and display icon). See pages7.

Trigger key

Trigger

Activates the Trigger function . See
page 87.

ESC Key

ESC

Press this button to cancel the
current setting. The cursor returns to
the default position or return to the
previous menu according to the
situation. See page37.

Arrow Keys

L

This four arrow keys are
used to edit the parameters,
browse the menu systemand
select the parameter range

Soft Keys

00000

The 5 soft keys have varied functions
from the OSD (On-Screen Display)
options, individually, per different
settings.

17
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Main Display Overview

F Max. Hold Sync
Voltage Range Mode Update Rate Remote Average Source External
Current Range vileT s Display Hold
Peak Voltage
. § Peak Current
Line Filter
Harmonic
Main Calculation
Measurement Measure
Display Storage
Key Lock
Momnor va  25.860va VAR =207 .77 mva
ot vi:  59.999H: z  60.000H: [EEMSRSEC]
THDV 0.05% THDI 0.04%
[ Enlarge | ' Remote Error
Secondary Menus
Item Status icon  Description
Voltage Range V-Rangel5V Voltage measurement range.
Example here range is15V.
V-Auto means that Voltage Auto
Range is turned on.
Current Range I-Rangel0A  Current measurement range.
Example here range is10A.
[-Auto means that Current A uto
Range is turned on.
Mode AC+DC Measurement mode
(AC, DC, AC+DC, V-MEAN)
Date Update Update 0.25s Data update rate
Rate (0.1/0.25/0.5/1/2/5/10/20/Auto )
Crest Factor CF3 Crest Factor (3/6/6A )

18
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VT Ratio State VT External voltage magnification
(On/ Off)
CT Ratio State CT External current magnification
(On/ Off)
PowerRatio SF External power magnification
State (On/ Off)
Remote RMT Remote control mode (On/ Off)
Line Filter L.F Voltage and current filters (On/ Off)
FrequencyFilter F.F Frequency filters (On/ Off)
Maximum Hold MAX Hold Retain and display the maximum
measurement reading.
Average AVG-8 Average number of sampling
(8/ 16/ 32/ 64)
Sync Source SYNC.V Synchronization source (V/I/Off)
Keyboard Lock Key Lock Lock Key button
Harmonic HRM.I Harmonic calculation method
Calculation (IEC/C SAJOff)

Measure Storage STORE

Measured date storage(On/ Off)

External Input  EXT1 External signal input function
(Ext1/Ext2/0ff)

Display Hold Hold Retain and display the current
measurement reading.

Peak Voltage P.V The voltage exceeds the
measurement range

Peak Current P.l The current exceeds the
measurement range

Remote Error Error-XXX An error occurs in remote

command

19
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StandardDisplay Display the measurement result of 2 major and 8
Mode minor measurement parameters

Simple Display Display the measurement result of 4 major
Mode measurement parameters

Secondary menusDisplay secondary function menu

To navigate the secondary function menu, use left
and right arrow keys alternately. The arrow keys
are loopback, which means, for example, when it
stops at Graph, press the right arrow key to move
to Enlarge in a promptly loopback manner.

1 Enlarge

1 Integrator

1 Parameter

1 System

1 Graph

This function key is used to
switch display of measurement
result from 2 major plus 8 minor
to 4 major ones.

This function key is used to set up
integrator measurement
parameters and executeintegrator
measurement function .

This function key is used set up
measurement parameters.

This function key is used to enter
the system setting and system
configuration screens.

This function key is used to set up
graph measurement settings and
execute measurement in the
intuitive graph displays.

20
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Rear Panel

Current External Voltage RS-232 LAN USB Device
Input Input /2 Input Connector Port Port

J / [
/ xc 00
0 e
A
bgmoion | |

L fm— o

=

0 AVOID BHOCK,
NG REMOVE \PUTS
BEFORE (PENING.

GPIB Digital IO / DA4 GND Power Cord
Connector Connector Terminal Socket
e
Power Cord _S0VA MAX Connectsthe power cord.
Socket | AC 100~240V £10%,
50/60Hz
RS232
RS232XConnector e Accepts an RS232C cable for

o] remote control; DB-9 male

connector. For remote
control details, see pagel36.

GPIB Connector ~ Accepts an optional GPIB
) card for remote control . For

GPIB details, see pagel38

. < _
USBDevicePort @ Accepts a USB device cable
for remote control; Type B,
@ female connector. For remote

control details, see pagel35

21
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LAN

LAN Port Accepts aLAN for remote
control. For remote control
details, see pagel40.

Digital 10 / DA4 big

ital 10/DA4 Accepts a digital /0O cable

Connector @{

D for signal output ; SCSI 26pin,

female connector. For digital
I/O details, see page 120

GND Terminal Connects the GND (ground)

= terminal to the earth ground.

Voltage/Current —E==ns

. — N7 Voltage/ Current
input terminal @f@ A input terminal s is
AN ) used to connect
T %VI (L the main
measurement
signals.

External Input 1/2 gxry

@)

~ 10V MAX

EXT2,755
20

~ 2V MAX

Connects output signal to the EXT1
terminal which receives up to 10V, or
the EXT2 terminal that receives at the
maximum of 2V. See page59 for setting.

22
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1 Do not use damagedievice Before using the
equipment, check its housing firgio sure there is
Warning no gnycracks. Do not operate t'hislevicein an
environment containing explosive gases, steam o
dust.

1 The maximum measurable current and voltagae
600 V and30A forvoltage and currenterminals of
the rearpanelof the GPM831Q Do not input
exceededsoltage and current, otherwise it will burr
the device.

1 The maximuminput voltageare 10V and2V for
EXT1 and EX&rminals of the reapanelof the
GPM831Q Do notinput exceededroltage,
otherwise it will burn thedevice.

1 Always use the supplied cabfer connection.

1 Before connecting the device, observe all thedety
symbols makedon the device.

1 Turn off the power to the device and the applicatic
systembefore connecting 1/O terminals.

1 Do not install replacement parts o the deviceor
perform any unauthorized modifications.

1 Do not use thisdeviceif the removable cover is
removed or loosened.

1 Do not connect any cables and termirsabefore
performing selftest.

1 Use only the power adapter supplied by the
manufacturer toavoid accidental injury.

1 Do not use thisdevicefor life support systems or
any other equipment that has safety requirements

23
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Set Up

Tilting the Stand

Pull out the handle sideways and rotate it clockwise for the several

applications listed below.

Horizontal

Place the unit horizontally .

Rotate the handle for tilt stand.

Vertical

24

% Place the handle vertically for hand carry.
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Power Up
Steps 1. Ensure the AC voltage is 100~ 240V.
2. Connect the power
cord to the AC
voltage input.
A Not Make sure the ground connector on the power
ote

cord is connected to a safety ground. This will
influencethe measurement accuracy.

3. Push to turn on the main -
power switch on the front \

panel. 2 2%

4. The display turns on and shows the last
function that was used before the power was
reset.

25
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Connect thewires to the GPM3310

Two separatewires is used to connectthe

Background GPM-831Q sovoltage and current
measurement are iolated and dond interfere
with each other.

Connection CURRENT / 1+ - EXT1

diagram o |f i A
7/\7/\7 =10V MAX

o)) (=

: O A

A 5 30A MAX ~ 2VMAX
CATIl_600V

Description V +  The positive voltage input (+) , 600V for
input on the rear panel.

V - The negative voltage input (-), 600V for
input on the rear panel.

| + The positive current input (+), 30A for
input on the rear panel.

| - The negative current input (-), 30A for
input on the rear panel.

EXT1 The external 1 voltage input, 10V for input
on the rear panel.

EXT2 The external 2 voltage input, 2V for input
on the rear panel.

26
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BASIC SETTING

Setting up measurement range..........coceevevuieenenenmmnenns 29
AUTO RANGE ... e, 31

Setting up measurementstatus............oceeeieiiiiiii v 33
Setting up synchronization source........................ 33
Setting up line filter.........cooiiii e, 34
Setting up frequency filter...........coooiiiiiiiiiienens 35
Setting up crest factor.........coovevviiiiiii e 36
Setting up auto-zero function..................coeiiiiiiienn 37
Setting up method of calculating harmonics......... 38
Setting up data update rate............oceeiiiiiiiiicnnnn. 40
Setting up measure Storage.........ooeveveivenenennemmnsn. 42
Setting up average function............ccoooeeiiiiiicmnn. 44
Setting up the voltage and current skipping
CONTIGUIATION. ...uieiieic e 46
Setting up the skipping configuratio for external...50
Setting up the VT ratio state............cccooviviiiiiee. 53
Setting up the CT ratio state..........cocoevviviiiiiieen. 55
Setting up the power ratio state............................ 57
Setting up the external sensor input terminal....... 59
Saving and loading the setup parameters............. 61
Setting up the D/A output configuration................ 63
Setting up the hardcopy and log configuratian.....! 67
Setting up the MATH configuration....................... 69

Setting up System status.........ccccceviviiiiiiiiie o e 72
System information SCreemn..........coveveviiiiiniiimnnnes 72
System configuration screen..........c.cooevveiiiiiiinan. 73

27



28

GYINSTEK GPM8310 User Manual

Setting uppower on StatuS.........ocovvveiiiieinienimmnnen. 74
Setting upbrightness........cocoiii e 75
Setting up key souNnd...........cooviiiiiiii 76
Setting up remoteinterface................ooiiiiiicen 77
Setting up SCPIlidentity..........cocvviiiiiiiiiiie e, 79



GYINSTEK

BASIC SETTING

Setting up measurement range

To get the accurate measurement results you should set an
appropriate measurement range before you perform measurement

task.

Set voltage rangel.

3.

. Use up and down arrow keys to

PressV-Range button. The V-

Range field turns to bluish.

select the desired range

9t

V-Range 300 V
1-Range

ws 0.0000.
w 0.0

00 mwW
00 mva

Integrator | | Parameter

PressEnter button to confirm your

selection.

Available range Crest Factor AUTO, 15V, 30V, 60V, 150V, 300V, 600
is 3:

CrestFactor AUTO, 7.5V, 15V, 30V, 75V, 150V, 300\
is 6/6A:

Set current range 1.

Pressl-Range button. The I-Range

field turns to bluish.

29
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Available range

A Note
A Note

A Note

30

2. Use up and down arrow keys to @
select the desired range.

w 0.0000.
w 0.0000.

P OOOme PF
VA 0.0000 mva

THDV

3. PressEnter button to confirm your

selection.

Crest Factor AUTO, 5mA, 10mA, 20mA, 50mA,
is 3: 100mA, 200mA, 0.5A, 1A, 2A, 5E0A,
20A

Crest Factor AUTO, 2.5mA, 5mA, 10mA, 25mA,
is 6/6A: 50mA, 100mA, 250mA, 0.5A, 1A, 2.5A,
5A, 10A

Whenit is underthe manual setting ranging from
5mA to 200mA, the manual range adjusts to auto
range automatically if input current exceeds 700maA.

When themeasurement range is sehanually, if the
range status icon lightsn greenmeans thatthe
measured valuameets the setting range. On the
contrary, If the range status icolights in red means
that the measured value doedhmeet the best setting
range. In this caselt is better to switch to other range
to get moreaccurate measrement results.

TheP.Istatus icon lightsin red whenthe current
measurement circuit detectshat the measued value
exceeds setting range by 3 fold€F is set to 3) 06
folds (CF is set to 66A).
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A ThePV status icon lightsin red whenthe voltage

Note measurement circuit detectshat the measused value
exceeds setting range by 3 fold€F is set to 3) 06
folds (CF is set to 66A).

Auto Range

The range is automatically switched according to the voltage and
current of input signal .

Rangeis shift up The range isshifted up when either of the
following conditions is met.

T Vrms or Irms exceeds the measurement range
by 130% at CF 3/6.

T Vrms or Irms exceeds the measurement range
by 260% at CF 6A.

1 The Vpk or Ipk value of the input signal exceeds
the current setting range by 300% at CF 3.

1 The Vpk or Ipk value of the input signal exceeds
the current setting range by 600% at CF 6/6A .

Rangeis shift The range isshifted down when all of the
down following conditions are met .

1 Vrms or Irms is equal to or less thanthe
measurementrange by 30% at CF 3/6/6A .

1 Vrms or Irms is equal to or less thanthe next
lower measurement range by 125% at CF
3/6/6A .

1 The Vpk or Ipk value of the input signal is equal
to or less than the nextlower measurement
range by 300% at CF 3.

1 The Vpk or Ipk value of the input signal is equal
to or less than the nextlower measurement
range by 600% at CF 6/6A .

31
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Example

32

pF - 1.0000
VAR -0 . 2940 mvar
IHz 60.000 Hz
THDI 0.05%

Enlarge | Integrator | |Parameter | [ System | | Graph

To begin with , the measured Irms value is
within the current range of | -Auto 20mA.

Irms

P 122.35mw PF 1.0000

VA 122.35mva vAR  =(0.7943 mvar
viz  60.000Hz Hz  60.000H:z
THDV 0.16 % THDI 0.06 %

Enlarge Integrator | | Parameter | [ System Graph

The measuredIrms (27.194mA) exceedsthe I-
Auto 20mA by 130%, so the range is shifted up
to 50mA automatically.

7 20 327 mva
VHz  59.999H:z
THDV 0.10% THDI

Enlarge | Integrator | |Parameter | [ System | | Graph

The measuredIrms (3.9994mA)is less than30%
of the I-Auto 20mA , sothe range is shifted
down to 10mA automatically .
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Setting up neasurementstatus

Setting up ynchronization source

Steps 1. PressSetup button.
2. PressEnter button. -

3. Press down arrow key to move
cursor to the Sync Source field .

0

4. Use soft keys to selectand confirm
the desired option.

SETUP

Sync Source ©
Line Filter

Frequency Filter @
Crest Factor

Auto Zero O
Harmonics IEC

Data Update Rate 0.25s

Measure Storage

Interval

Option \ Select the voltage dfignak as
synchronization sourceThe SYNC.Vstatus
icon, for examplepn the display lights up in
greenwhen V is selected for sync source.

I Select the current o$ignak as
synchronization source

Off Select theentire interval ofdataupdating
period as synchronization source

Defaultvalue Vv
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Setting upline filter

Steps 1. PressSetup button.
2. PressEnter button.

3. Press down arrow key to move
cursor to the Line Filter field .

4. Use soft keys to select and confirm

&
O
the desired option. ©
O
O
O

SETUP

Sync Source

Line Filter

Frequency Filter

Crest Factor

Auto Zero

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option On  Turn on theline filter function, which is
inserted into voltage and current
measurement input circuits and affects
voltage, currentas well as power
measurements witlout high frequency
components included within measured
values TheL.Fstatus icon on the display
lights up in green.

Off  Turn off theline filter function. The cutoff
frequency is 500Hz

Defaultvalue Off
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Setting upfrequencyfilter

Steps 1. PressSetup button.
2. PressEnter button. -

3. Press down arrow key to move
cursor to the Frequency Filter field.

0

4. Use soft keys to select and confirm
the desired option.

SETUP ©
Sync Source "

Line Filter ©
Frequency Filter

Crest Factor O
Auto Zero

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option On  Turn on thefrequencyfilter function, which
is inserted into frequency measurement
input circuit and affects frequency
measurements with high frequency
components included within measured
values TheFEF status icon on the display
lights up in green.

Off  Turn off the frequencyilter function. The
cutoff frequency is 500Hz.

Default value Off
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Setting up cestfactor

Steps 1. PressSetup button.
2. PressEnter button.

3. Press down arrow key to move
cursor to the Crest Factor field.

4. Use soft keys to select and confirm

&
O
the desired option. ©
O
O
O

SETUP

Sync Source

Line Filter

Frequency Filter

Crest Factor

Auto Zero

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option 3 Crest Factoiis 3.
6 Crest Factois 6.

6A  Crest Factor i5A where input range of
measurement range will be extendedhd
greater than 6. This is practical for
restraining from frequent range changes
while measuring, under auto range, a
distorted waveform.

Defaultvalue 3
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Setting up autezero function

Steps 1. PressSetup button.
2. PressEnter button. -

3. Press down arrow key to move
cursor to the Auto Zero field.

0

4. Use soft keys to select and confirm

&>
O
the desired option. ©
O
O
O

SETUP

Sync Source

Line Filter

Frequency Filter

Crest Factor

Auto Zero

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option On Auto-zero functionis activatedonce per
hour or whenrange isswitched.

Off Auto-zero functionis only activatecbnce
whenthe range isswitched. The autezero
function is turned off when théntegrator
function is executed

Defaultvalue Off
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Setting up method of calculating harmonics

Steps 1. PressSetup button.
2. PressEnter button.

3. Press down arrow key to move
cursor to the Harmonics field.

4. Use soft keys to select and confirm

&
O
the desired option. ©
O
O
O

SETUP

Sync Source

Line Filter

Frequency Filter

Crest Factor

Auto Zero

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option IEC Calculate the ratio of harmoniquantity of
the 2ndthrough the upper limit 5ah
harmonic to the 1st harmonicThe HRM.I
status icon for example,on the display
lights up in greenwhen IEC is selected for
harmonics.

CSA Calculate the ratio of harmoniquantity of the
2nd through the upper limit 50th harmonic to
the 1stthroughthe 50th harmonic

Off Turn off theharmonic calculation function.

Defaultvalue IEC

Steps 5. Pressright arrow key to move
cursor to Order field.
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6. Use soft keys to increase or
decrease the order number.

SETUP
Sync Source 1
Line Filter off
Frequency Filter Off
Crest Factor ]
Auto Zero Off

O000O0

Harmonics IEC Order
Data Update Rate 0.25s Time Out 1s

Measure Storage Off

Interval

Option 1-50 Set the upper limit of measured harmonic
order within the range from 1 t&0.

Default value 50
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Setting updata update rate

Steps 1. PressSetup button.
2. PressEnter button. -

0

3. Press down arrow key to move
cursor to the Data Update Rate field.

4. Use soft keys to select and confirm
the desired option. Press the
OMore 6 soft keys to toggle among

O

O

pages for further options. ©
_ O

O

SETUP

Sync Source

Line Filter

Frequency Filter

Crest Factor

Auto Zero

Harmonics IEC
Data Update Rate 0.25s
Measure Storage

Interval

Option 0.15/0.25¢/ Measured values updated in
0.5¢/1s/28/ accordance with thelesignated time
5s/10s/20s interval. The Update 5sstatus icon for

example,on the display lights up in
greenwhen 5s option is selected.

Auto Data isonly updatedwhen a set
period (Time Out) of the input
waveform is detected.

Default value 0.25s

Steps 5. When Auto is selected, pressright
arrow key to move cursor to Time
Out field.
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6. Use soft keys to select and confirm
the desired option.

SETUP

Sync Source
Line Filter
Frequency Filter
Crest Factor
Auto Zero

O000O0

Harmonics IEC Order 1]
Data Update Rate Auto Time Out 1s

Measure Storage
Interval 00:00:00

Option 1s/5s/ Time Out period acts like the time limit
10s/20s for detecting a period of the input
waveform.
Default value 1s
A Time Out function is only available whefwuto is
Note

selected for Data Update Rate.
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Setting upmeasure storage

Steps 1. PressSetup button.
2. PressEnter button.

3. Press down arrow key to move
cursor to the Measure Storage field .

& Measure Storage function is Not
Note  available when Auto is selected
for Data Update Rate.

4. Use soft keys to select and confirm
the desired option.

SETUP

Sync Source
Line Filter
Frequency Filter
Crest Factor

00000

Auto Zero
Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option On  All measured date will be stored to the
internal memory by designated time intervi
for repeating the storage operatiofhe
STOREstatus icon for example,on the
display lights up in greenmvhen Measure
Storage function is turn on.

Off  Turn off the measure storage function.

Default value Off

Steps 5. Pressdown arrow key to move ®
cursor to Interval field.
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6. Use soft keys to increase or
decrease theinterval .

SETUP
Sync Source
Line Filter
Frequency Filter
Crest Factor

O000O0

Auto Zero
Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option The setting range for Interval fsom 00:00:00 to
99:59:59.
Default value 00:00:00
A Not When it is set 00:00:00, the interval for measure
ote

storage will be synchronized with the designated
Data UpdateRate.

Storage stops in the following circumstances:

1 When dat has been stored to all blocks,
Normal measure datacanbe stored 10000
blocks and Normal with Harmonic dataanbe
stored 1000 blocks.

1 When the storage setting is set to Off (while
storage is inprogress)

9 If you press the HOLD key to hold the display
while storage is in progresgshe measurement
operation and the storage interval time countel
are held (paused)which causes the storage
operation itself to be heldlf integration is in
progress,this instrument continues
measurement and integration in the
background.
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Setting up averagéunction

Steps 1. PressSetup button. Setup

2. PressAverage soft key.

Average

3. PressEnter button.

4. Press down arrow key to move cursor
to the State field .

5. Use soft keys to select and confirm the
desired option.

AVERAGE
State

00000 @ e

Option On Turn Average function On for either Lineal
or Exponential averages of numeric data.
is particularly practical fotarge changes in
load or power of low input signal frequenc

Off Turn off Averagefunction.

Default value Off
Steps 6. Pressdown arrow key to move cursor ®
to Type field.
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7. Use soft keys to select andconfirm the
desired option.

AVERAGE

State on Linear

Type Linear

Exponent

Count 8

O000O0

Option Linear With the designated linear count, it is
used to compute linear averages.

Exponent With the specified attenuation count,
numeric data will be averaged
exponentially.

Default value Linear

Steps 8. Pressdown arrow key to move cursor ®
to Count field.

9. Use soft keys to select andconfirm the
desired option.

AVERAGE
State on | 8

Type Linear
Count 8 |

O000O0

Option 8/16/ It includes 8, 16, 32 and 64 for
32/64  exponentially attenuation count and
linearly average counf’he AVGS8 status
icon, for examplepn the display lights up
in greenwhen 8 is selected for average.

Default value 8
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Setting up thevoltage and currenskipping configuration

Steps 1. PressSetup button.
2. PressV /| Range soft key. ‘ V/I
Range
3. PressEnter button.
4. Press down arrow key to move ®
cursor to the Mode field .
5. Use soft keys to select and confirm ©
the desired option. ©
M;ADZL;REMENT RANGE CON::e(inu ©
Skipping Config Off
@)
O
Option Menu When user is configuringangesetting, the

Default option

measured data will Not be displayed.

Quick The measured data will be displayed
simultaneously while measurement range
is being switched by user. This is practica
for frequent switch of measurement range

Menu

Steps

46
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cursor to Skipping Config field.
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7. Use soft keys to select and confirm
the desired option.

MEASUREMENT RANGE CONFIG
Mode Menu
Skipping Config On
V-Range
7. .5v B 1s5v B zov

s B 150v

O000O0

Peak Over Off

I-Range
Z.SmA SmA leA ZSmA
Esoma Ed2s0ma Ego.5A
1A Eh2.5n Edsa

Peak Over Off

Option On It is able is skip certain measurement
range(s) that are not used by turning on
this feature. It can reduce measured data
loss which happens while ranges are
switched.

Off Turn off the function.

Default option Off

Steps 8. Pressdown arrow key to move
cursor to eachfield of both
V-Range and I-Range.

9. Use soft keysto enable or disable the
skipping function for each range.

MEASUREMENT RANGE CONFIG
Mode Menu
Skipping Config On

V-Range
B7.5v E1isv B zov

75 150V

O000O0 @

Peak Over Off

I-Range
Z.SmA SmA leA ZSmA
0omA Ed2s0ma Ego.5A
1A Eh2.5n Edsa

Peak Over Off

Option On  The box of range will be checked when the
range is enabled for skipping function.

Off  The range is disabled for skipping function
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Default option Off

Steps 10.Pressdown arrow key to move ®
cursor to Peak Over field for V -
Range and FRange, respectively.

More

11.Use soft keys to select andconfirm ‘ 1/2 ‘
the desired option. Press theMore ‘ '
soft key to toggle among pages for
Peak Over of V-Range and FRange.

MEASUREMENT RANGE CONFIG
Mode Menu
Skipping Config On

V-Range
E7.5v Edisv Edzov

E7sv B 150v

Peak Over off

I-Range
LSmA SmA 10mA ZSmA
Edsoma B 2soma Eo.5A
Eia EE2.5n Edsa

Peak Over Off

Option When the occurrence of peak oveange happens
in Auto range mode, user is able efinea
measurement range to switch to. The available
options for each mode are listed below.

When it is under CF3 mode for-Range.
Off/15V/30V /60V/150V/300V/600V

When it is under CF6/6A mode for-Range.
Off/7.5V/15V /30V/75V/150V/300V

When it is under CF3 mode forRange.

Off/ 5mA/10mA/20mA/50mA/100mA/200mA/0.5A
11AJ2A/5A/10A/20A

When it is under CF6/6A mode fdrRange.

Off/2.5mA/5SmA/10mA/25mA/50mA/100mA/250
mAJ/0.5A/1A/2A/5A/10A

Default option Off
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A The available options for Peak Over field are
Note limited within the selected options from the V
Range and-Range sections above.
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Setting up theskipping configuration for external

Steps 1. PressSetup button.

2. PressV /| Range soft key. ‘ V/I

3. PressEnter button.

cursor to Skipping Config field.

5. Use soft keys to select and confirm
the desired option.

MEASUREMENT RANGE CONFIG
Mode Menu

Skipping Config
V-Range

15V Edzov

150V Edzoov

Peak Over Off

4. Pressdown arrow key to move @
O
O
O
@)
O

Option On It is able is skip certain measurement
range(s) that are not used by turning on
this featurefor external input It can reduce
measured data loss whicbhccurswhile
ranges are switched.

Off Turn off the function.

Default option Off

Steps 6. PressESC button. ESC

7. PressExternal soft key.

External
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8. PressEnter button.

9. Pressdown arrow key to move
cursor to eachfield of either
External Sensor 1 or External
Sensor 2

10.Use soft keys to enable or disable the
skipping function for each range.

EXTERNAL SKIPPING CONFIG

Extenal Sensor 1

2.5V | B4

Peak Over off

00000 @ e

-
| =

Option On  The box of range will be checked when the
range is enabled for skipping function.

Off The range is disabled for skipping function

Default option Off

Steps 11.Pressdown arrow key to move ®
cursor to Peak Over field for
External Sensor 1 or External
Sensor 2 respectively.
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12.Use soft keys to select andconfirm
desired option. PressMore soft key
to toggle among pages for Peak Over
of Ext-1 and Ext-2, respectively.

EXTERNAL SKIPPING CONFIG
Extenal Sensor 1

M2.5v Esv

Peak Over Off

Option When the occurrence gfeak oveirange happens
in Auto range modedor external input user is able
to define a measurement range to switch to. The
available options for each mode are listed below.

When it is under CF3 mode fdexternal Sensor.1

Off/ 2.5\M5V/10V

When it is under CF6/6A mode fdExternal Sensor.1

Off/ 1.25V2.5V/5V

When it is under CF3 mode fdexternal Sensor.2

Off/ 50m\V100mV/200mV/500mV/1V/2V

When it is under CF6/6A mode fdExternal Sensor.2

Off/ 25mV/50mV/100mV/250mV/0.5V/1V
Defaultoption Off

A 1 The available external is based on which extern

Note sensor input is enabled beforehan&e aware
that it requests to enable either Ext1 or Ext2 prit
to enabling the skipping config for external.

9 The available ptions for Peak Over field are limitec
within the selected options from the External Sens
1 and External Sensors&ctions above.
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Setting up theVT ratiostate

Steps 1. PressSetup button.

2. PressRatio soft key. o

3. PressEnter button.

4. Press downarrow key to move
cursor to the VT Ratio State field.

5. Use soft keys to select and confirm
the desired option.

Ratio
VT Ratio State

CT Ratio State

00000 @ e

Power Ratio State

Option On Turn on theVT (Voltage Transformeryatio
calculation functionand the VT status icon
on the display lights up in green.

Off Turn off theVT ratiocalculation function.

Default option Off

Steps 6. Pressdown arrow key to move
cursor to Ratio field .

‘
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7. Use soft keys to increase or
decrease coefficient of VT ratio.

Ratio

VT Ratio State On
Ratio 0001.000

CT Ratio State off

Ratio 0001.000

O000O0

Power Ratio State Off
Ratio 0001.000

Option The setting range for VT Ratie from 0000.001 to
9999.999
Default value 0001.000
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Setting up theCT ratio stae

Steps 1. PressSetup button.

2. PressRatio soft key. o

3. PressEnter button.

4. Press down arrow key to move
cursor to the CT Ratio State field .

5. Use soft keys to select and confirm
the desired option.

Ratio

VT Ratio State On
Ratio 0001.000

CT Ratio State Off

00000 @ e

Power Ratio State

Option On  Turn on theCT (Current Transformeryatio
calculation functionand the CT status icon
on the display lights up in green.

Off Turn off theCT ratio calculation function.

Default option Off

Steps 6. Pressdown arrow key to move
cursor to Ratio field .

‘
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7. Use soft keys to increase or
decrease coefficient of CT ratia

Ratio

VT Ratio State On
Ratio 0001.000

CT Ratio State On
Ratio 0001.000

O000O0

Power Ratio State Off
Ratio 0001.000

Option The setting range for CT Ratis from 0000.001 to
9999.999
Default value 0001.000
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Setting up thepowerratio state

Steps 1. PressSetup button.

2. PressRatio soft key.

Ratic

3. PressEnter button.

4. Press down arrow key to move
cursor to the Power Ratio State field .

5. Use soft keys to select and confirm
the desired option.

Ratio

VT Ratio State On
Ratio 0001.000

CT Ratio State On
Ratio 0001.000

00000 @ e

Power Ratio State off

Option On Turn on thepowerratio calculation function
and the SFstatus icon on the display lights
up in green.

Off Turn off thepowerratio calculation function.

Default option Off

Steps 6. Pressdown arrow key to move
cursor to Ratio field .

‘
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7. Use soft keys to increase or
decrease coefficient of powerratio.

Ratio

VT Ratio State On
Ratio 0001.000

CT Ratio State On
Ratio 0001.000

O000O0

Power Ratio State On
Ratio 0001.000

Option The setting range for power ratiis from 0000.001
t0 9999.999
Default value 0001.000
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Setting up theexternal sensor inputerminal

Steps 1. PressSetup button.

2. PressExternal soft key.

External

3. PressEnter button.

4. Press downarrow key to move
cursor to the External Sensor State
field.

5. Use soft keys to select and confirm
the desired option.

External

External Sensor State Ext1

Extl Ratio(V/A) 0001.000

00000 @ e

Option Extl Turn on theExtlterminal function that
receives voltage up to 10V including shunt:
and clamps fromexternaloutput current
sensor for measuremenand the EXT1
status icon on the display lights up in greer

Ex2 Almost identical with the Extl, thExt2
terminal receives up to 2V voltagend the
EXT2status icon on the display lights up in
greenwhen it is enabled.

Off  Turn off theexternal sensor inpuand return
to current input terminal.
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Default option Off

Steps 6. Pressdown arrow key to move
cursor to either Extl Ratio (V/A) or
Ext2 Ratio (mV/A) field.

7. Use soft keys to increase or
decrease the conversionratio of
either Extl1 or Ext2.

External
External Sensor State Extl

Ext1 Ratio(V/A) 0001.000

O000O0 @

Option The setting range foboth Extl and Extis from
0000.001 to 9999.999
Default value Extl 0001.000
Ext2 0010.000
A In order to enable range skipping configuration
Note

for external (page 50), it is required to enable
external input function first.
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Saving and loading the setup parameters

Steps 1. PressSetup button.

2. PressPage 1/2soft key.

Page
1/2

3. PressSave Load soft key.

Save
Load

4. PressEnter button.

5. Press down arrow key to move
cursor to the Type field .

6. Use soft keys to select and confirm
the desired action.

SAVE / LOAD

Type

File

00000 @ e

State

Option Save Select Save to store setup parameters int
the internal memory.

Load Select Load to recall setup parameters
back from the internal memory.

Default option Save

Steps 7. Pressdown arrow key to move
cursor to File field.
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8. Use soft keys to select and confirm ©
the desired memory set followed
by clicking Ok soft key to confirm
the Save or Load action.

SAVE / LOAD

Type

0000

File

State

Option 1-4 There are 4 setsfinternal memories for
saving and loading setup parameterghe
Statefield below indicateghe status of
selected memory set.
Free represents the set is empty without
saved parameters, whereas Saved
indicates the set has been stored with
setup parameters.

Default option 1
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Setting up theD/A output configuration

Steps 1. PressSetup button.
2. PressPage 1/2soft key. ‘ Fage ‘
3. PressD/A soft key. ‘ o/a

4. PressEnter button.

Note Since the DA4 connector is an optional
accessory, if it is not available on your
unit, the D/A soft key will be disabled in
grey color as the figure below shown.

Sync Source

Line Filter

Frequency Filter

Crest Factor

Auto Zero

Harmonics IEC
Data Update Rate 0.25s
Measure Storage

Interval

5. Press down arrow key to move ®
cursor to the Default Mode field .
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6. Use soft keys to select andconfirm
the desired option.

D/A OUTPUT CONFIG
Default Mode Normal
Rated Integrator 0000:00:00
CH1
CH2

Integrator]

O000O0

CH3
CH4

Option Normal The D/A output parameters for each
channel will be changed to the default
setting of Normal mode as follows.

Normal Mode Default value

CH1 \Y
CH2 I
CH3 P
CH4 VHz

Integrator The D/A output parameters for each
channel will be changed to the default
setting of Integrator mode as follows.

Integrator Mode Default value

CH1 P
CH2 WP
CH3 q
CH4 VHz
Default option Normal
Steps 7. Pressdown arrow key to move @

cursor to Rated Integrator field.
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8. Use soft keys to increase or
decrease time for rated integrator.

D/A OUTPUT CONFIG
Default Mode Normal

Rated Integrator 0000:00:00
CH1 v
CH2 I

O000O0

CH3 P
CH4 VHz

Option In the integrated values of D/A output, GP#8310
presumes a rated value is received continuously ov
the designated time to be 100%, and assigns the
value to 5VThe setting range fotime of rated
integratoris from 0000:00:00 to 9999:59:5%/hen the
time is set 0000:00:QM/A output value will be OV.

Default value 0001.00:00

Steps 9. Pressdown arrow key to move
cursor to CH1, CH2, CH3, CH4
field, respectively.

10.Use soft keys to select and confirm
desired option. PressMore soft key
to toggle among pages for options.

D/A QUTPUT CONFIG

Default Mode Normal

Rated Integrator 0000:00:00
CH1

CH2

O000O0 @

CH3
CH4

Option It is available to designate the following output
items for each output channel.

\% Voltage
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VA
VAR
PF
DEG
VHz
IHz
VpK
IpK
WP
WP+
WP

g+
g-
Off

GPM8310 User Manual

Current

Active power
Apparent power
Reactive power
Power factor

Phase angle

Voltage frequency
Current frequency
Voltage peak
Current peak

Total watt hour
Positive watt hour
Negative watt hour
Total ampere hour
Positive ampere hour
Negative ampere hour
0V D/A Output
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Setting up the hardcopy and log configuration

Steps 1. PressSetup button.
2. PressPage 1/2soft key. ‘ Fage ‘
3. PressHardcopy soft key. o dcow"
4. PressEnter button.
5. Press down arrow key to move @
cursor to the Type field.
6. Use soft keys to select and confirm ©
the desired option. ©
Hardcopy ©
Type Capture
Qverwrite Off @
Option Capture SelectCaptureto save screenshafile
into the inserted USB diskThe file name
ranges fromSCREEROQ.BMPto
SCREER9.BMP.

Log SelectLogto save data log file into the
inserted USB diskThe file name ranges
from DATA000.CSYb DATA999CSV

Default option Capture
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Steps 7. Pressdown arrow key to move
cursor to Overwrite field.

8. Use soft keys to select and confirm
the desired action.

Hardcopy

Type Capture

Overwrite off

O000O0 @

Option On Turn on overwrite function so that the
existed file within the USB disk will be
overwritten when saving action isxecuted.

Off By turning off overwrite function, a new
saved file will be created and saved into tr
USB disk when executing saving action.

Default option Off

A When Overwrite function is On, the latest file nam«

Note in the inserted USB disk will be overwritten. For
instance, when botHhDATA000.CS¥nd
DATAOQ.CSVexist in USB disk, th©®©ATAOA.CSV
will be overwritten accordingly when saving file.

When, on the other hand, Overwrite function is Off
a new one with the latest file name will be created
However, for example, when botBRCREERO.BMP
and SCREEBR.BMPexist, a new file named
SCREER1.BMPwill be saved since system fills
filename vacancy @aomatically. Also, when saved
files are full in USB diske.g.,from SCREERO0.BMP
to SCREEROQ.BMP, a warning message will be
shown and save action will be Not available

68



GWINSTEK BASIC SETTING

Setting up the MATH configuration

Steps 1. PressSetup button.
2. PressPage 1/2soft key. ‘ Fage ‘
3. PressMATH soft key.
4. PressEnter button.
5. Press down arrow key to move ®
cursor to the Computation field .
6. Use soft keys to select and confirm ©
the desired option. O
MATH O
Computation
Item A @
Item B @
Option A+B AB, Up to 6 computations (A+B, 4B,
A*B, A/B, AxB, A+B, A+BA%B), which are
A/BZ, A/B based on the four elementary
arithmetic (addition, subtraction,
multiplication and division), can be
executed by GPN310 with 2 select
items out of 5 variables (V, I, P, VA,
VAR. The result of computation will
be a valuewithout unit.
Default option A/B
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Steps 7. Pressdown arrow key to move
cursor to Item A field.

8. Use soft keys to select and confirm
the desired option.

MATH

Computation

Item A

Item B

O000O0 @

Option \ Voltage
| Current
P Active power

VA Apparent power
VAR Reactive power

Defaultoption \
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Steps 9. Pressdown arrow key to move
cursor to Item B field .

10.Use soft keys to select and confirm
the desired option.

MATH

Computation

Item A

Item B

O000O0 @

Option \ Voltage
I Current
P Active power
VA Apparent power
VAR Reactive power

Default option |
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Setting upSystem status

Systeminformation screen

Steps

72

1. Use left and right arrow keys on

the front panel to selectSystem
function key.

'7.8988,
0.0000-.

P 0.0000 mw PF
VA 0.0000 mva VAR
THz

Vrms

Irms

THDV

Enlarge | [Integrator

[Parameter | | System

. PressEnter button to Enter

SYSTEM INFORMATION
where detailed information
including Model, Serial Number,
MCU/FPGA Version and MAC
Address of the unit is displayed .

screen

SYSTEM INFORMATION

Model GPM-8310

Serial Number GPM831011

MUC/FPGA Version v1i.02 [ Vi.00

MAC Address 00:22:24:02:C4:94

Calibration Password

3. PressEnter button.

4. Press down arrow key to move
cursor to Calibration Password field .

St

90



GWINSTEK BASIC SETTING

5. Use soft keys along with left and
right arrow keys to input the
password followed by pressing
Enter button twice to enter the
Calibration page.

SYSTEM INFORMATION

Model GPM-8310

Serial Number GPM831011

ner -
MUC/FPGA Version vi.02 / vi.00
MAC Address 00:22:24:02:C4:94

Calibration Password 99999 _W_

Default option 99999

A Refer to qualified technician and service manual fc
Note the calibration procedure.
Systemconfigurationscreen

Steps 1. Use left and right arrow keys on
the front panel to select System

function key.

2. PressEnter button to Enter -
SYSTEM INFORMATION screen.

3. PressConfig soft key to Enter
SYSTEM CONFIG setting screen.

Config

Power On Status Setup Default

Brightness 7

Key Sound Off
I/0 Model

IP Model

Socket Port
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Setting uppower on status

Background Continue the following setting from SYSTEM
CONFIG setting screen

Steps 1. PressEnter button.

2. Press down arrow key to move cursor
to Power On Status Setup field.

3. Use soft keys to select and confirm
the desired option.

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7
Key Sound Off
I/0 Model

IP Model

Socket Port

&
O
O
O
O
O

Option Previous The status ofunit on powering on is set
to the status before the last shutdown.

Default The status ofunit on powering onis set
to the factory defaulstatus.

Default value Default
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Setting upbrightness

Background Continue the following setting from SYSTEM
CONFIG setting screen

Steps 1. PressEnter button.

2. Press down arrow key to move
cursor to Brightness field.

3. Use soft keys to increase or
decrease the brightness level

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7
Key Sound Off
I/0 Model

00000 @ e

IP Model
Socket Port

Option 1-10 The display is the darkesthen setto
1. On the contraryijt turns out the
brightest whenset to 10.

Default option 7
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Setting upkey sound

Background Continue the following setting from SYSTEM
CONFIG setting screen

Steps 1. PressEnter button.

2. Press down arrow key to move
cursor to Key Sound field.

3. Use soft keys to select and confirm

&
O
the desired option. ©
O
O
O

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7
Key Sound Off
1/0 Model

IP Model

Socket Port

Option On Ashort soundis heard from speaker afinit
when pressing the keys on the front panel.

Off No sound from speaker ofinit when
pressing the keys on the front panel.

Default option Off
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Setting upremote interface

Background Continue the following setting from SYSTEM
CONFIG setting screen

Steps 1. PressEnter button.

2. Press down arrow key to move
cursor to I/O Model field.

3. Use soft keys to select and confirm
the desired option.

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7

Key Sound Off
I/0 Model RS232
Baud Rate 9600

O000O0 @ e

Terminator CR+LF

Option RS232 If interface is set to RS232, theBaud
Rate and the Terminator fields can be
selected.For details about configuring
RS232 interface, please see pagé&36.

SYSTEM CONFIG

Power On Status Setup Default
Brightness 7

Key Sound Off

I/0 Model

Baud Rate

Terminator
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usB

GPIB

LAN

For details about configuring USB
interface, please see page 35
SYSTEM CONFIG

Power On Status Setup Default
Brightness 7

Key Sound Off

1/0 Model use

If interface is set to GPIB, theGPIB
Addresscan be sel ect e
0 3 ORfease see paged 38for details.

SYSTEM CONFIG

Power On Status Setup Default
Brightness 7

Key Sound off

I/0 Model GPIB
GPIB Address 15

If interface is set to LAN, the IP model
is can be sManwldbdt eac
ODHCP 6. For details about

configuring LAN interface, please see
page 140.

SYSTEM CONFIG

Power On Status Setup Default
Brightness

Key Sound

I/0 Model

IP Model

Socket Port

IP Address 92 . 0.100
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Setting upSCPI identity

Background

Continue the following setting from SYSTEM
CONFIG setting screen

Steps

1.

PressSCPI soft key to enter SCPI S

setting screen.

PressEnter button.

Press down arrow key to move
cursor to Type field.

Use soft keys to select and confirm
the desired option.

‘ Default

Default

User

00000 @ e

Option

Default value

Default The return message in remote control
returnsthe default manufacturer, model
number, serial number among otherinfo.

User Userdefined manufacturermodel
numberand so forth will be returned for
remote control mode.

Default
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Measurement function

The GPM-8310provides a wide range of basic electricity and power
measurement functions. It equips with different accurate
measurement parameters for accurately measuring the voltage,
current, power, DC/AC/AC + DC /V -MEAN , power factor,
harmonics, frequency, etc. The input impedance of the device is
2MN ,and the maximum i nput voltage is 600Vrms. The internal
resistance (Shunt) of thedevice are 500mN and 5mN respectively,
and the maximum input current is 30Arms. Also, there are 2
external current input terminals (EXT1, EXT2). The device will
issue a warning sound w hen the input voltage and current exceed
850Vrms or 33Arms.

Introduction to measurementparameters

vde 0.0011v
we 1,1194,.

P =-0.0082mw pF =1.0000
VA 0.0077 mva VAR 0.0000 mvar

Parameter name Displayicon

Voltage Vac(AC)
Vdc (DC)
Vrms (AC+DC)
vmn (V-MEAN)

Current lac (AQ)
Idc (DC)
Irms (AC+DC, WEAN)

Active Power P
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Apparent Power VA
Reactive power VAR
Power Factor PF

Phase Angle DEG
Frequency IHz, VHz
Voltage Peak V+pk V-pk
Current Peak I+pk, I-pk
Active Power Peak P+pk P-pk
Total Harmonic Distortion THDI, THDV
Crest factor CF\/ CFI
MathematicalComputation MATH
Maximum Current Ratio MCR

(Crest Factor(CFIl) / Power Factor)

Setting measurement parameters

Steps 1. Use left and right arrow keys on
the front panel to select Parameter

function key.
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2. PressEnter button. The 1st

measurement parameter will be
highlighted in green.

P =0.0092mw
vA  0.0072mva

THDV

Enlarge

3. Pressup, down, left and right
arrow keys to select other desired

measurement parameter. &

Vdc

Idc

P 0.0507 mw
VA 0.0507 mva
VHz -
THDV

[ Enlarge
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4. PressEnter button followed by
using up and down arrow keys to
switch display options for the
selectedmeasurement parameter.

@@9

YNC.V HRM.I EXT1

w 0.0012.
g 7. 1193mA

P =0.0074mw pr -0.8897
VA 0.0083 mva vaR  0.0038 mvar

THDV

Enlarge

5. User is able to apply the previous
same process for each measurement
parameter. There are up to 2 major
and 8 minor measurement
parameters to beswitched.

Changing the standard and simple display modes

Steps 1. In the standard display mode, use
left and right arrow keys on the front

panel to selectEnlarge function key.

YNC.V HRM, I

w 7.9019.
w 0.0064..

P 0507mw PF 1.0000
VA 0.0507 mva vaR  0.0000 mvar

IHz
THDV THDI

Enlarge Integrator | [ Parameter | | System
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2. PressEnter button to switch

display to simple mode.

we 0.0012,
ve [,0826

-0.0063..
0.0086 ...

The simple mode covers 4 major
measurement parameters deriving
from the top 4 parameters of
standard mode as shown below.

7.9019.
0.0064..

P 1.0000
VAR 0.0000 mvar

IHz

3. PressESCbutton to return back to ESC
original display mode.
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Other functions

Introduction to other functions

Mode Max. Hold KeyLock Display Hold

SYNC.V HRM.I|EXT1

Update 0.25s

0.0012.
we  [,1613..

P =-0.0082mw pF =-1.0000
VA 0.0087 mva VAR 0.0053 mvar

IHz

Function name Button Description

MAX Hold When the MAX H old button is

pressed, theMAX Hold status icon

will light in red in the LCD display to
indicate that this function is activated .
To deactivate this function, press this
button again.

If the MAX Hold function is activated,
the display value on the display is
updated only when the current
measured value is greater than the
previous measured value. The
maximum display value is retained
on the display . Only the following
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Enter
Hold

ESC ESC

Local/ KeyLock

Local

parameters are available for MAX
Hold function: V, I, P, S, Q, V+pk, V-
pk, 1+pk, I -pk, P+pk, and P-pk.

This button is used to select function
or confirm selection.

When the Hold button is pressed, the
Hold status icon will light in red in

the LCD display to indicate that this
function is activated . To deactivate
this function, press this button again.

When the Hold function is activated,
the displayed value on the LCD
display is not updated and the range
is locked. Measurement is performed
in the background.

Press theTrigger button when Hold
function is activated to update
displayed value to the latest status
oncein accordance with the Data
Update Rate period.

This button is used to exit current
screen or return to the main
measurement screen.

Dual function key . When Remote
mode is activated, press this button to
deactivate Remote mode and switch
to Local mode. When Remote mode is
not activated, this button is used as
lock key of keypad.
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Mode

88

Pressthe Mode button to select
measurement mode. There are4
measurement modes.

1 AC+DC : Displays all the
components of measurement
signal.

1 DC: Displays the DC part of the
measurement signal.

1 AC: Displays the AC part of the
measurement signal.

1 V-MEAN : Displays the voltage
rectified as a mean value that is
calibrated to RMS value. The value
is same with those obtained from
RMS mode when sine waves are
measured, but it is different when
DC or distorted waves are
measured.
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Integraton measurement function
Setting uplntegratormeasurement

Steps 1. Use left and right arrow keys on
the front panel to select Integrator

function key.

e 7.9029.
= 0.0000.

P ODOme PF

VAR 0.0000 mvar VAR

2. PressEnter button to enter the

integrator measurement screen.
Mode Manual
Function Watt Hours

Test Time 0000:00:00
State Reset

w  0.0000.w

0.0000 mwh wp- 0.0000 mwh

Set
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3. Press right arrow key to move
cursor to Setkey.

Mode Manual

Function Watt Hours

Set Time 0000:00:00
Test Time 0000:00:00
State Reset

w 0.0000 .

wp+  0.0000 mwn wp- 0.0000 mwn

[ Measure Set

Selectintegrator 4. PressEnter button to enter .@
measurement

integrator measurement setting
mode screen.

Mode [Hanual ]
Function Watt Hours
Set Time 0000:00:
Test Time 0000:00
State Reset

w 0.0000 .

we+  0.0000mwh  wp-  0.0000 mwh

[ Measure Set
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5. PressEnter button to enter Mode
field . Use up and down arrow keys
to toggle between Manual,
Standard and Continuous mode.
PressEnter button again to confirm
your selection.

069 6

If you select Manual mode, the Set
time become disable and displayed
in gray.

Mode Manual
Function Watt Hours

Set Time 00 00
Test Time 00 0:00
State Reset

w 0.0000 .

0.0000mwh  wep- 0.0000mwh

Set

If you select Standard or
Continuous mode, you need to set
integrator measurementtime
before using integrator function. It
can be set from 1 second to 9999
hours, 59 minutes and 59 seconds.

Mode
Function
Set Time
Test Time
State

0

0.0000 mwn wp- 0.0000 mwn

Set

A When the Set Time is zero, neither Standarbde
Note nor Continuous mode can be executed.
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measurement
function
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6. Press down arrow key to move to
Function field in the integrator
measurement setting screen.

Mode Standard
Function
Set Time 0000:00:
Test Time 0000:00:
State Reset

WP

wp+  (0.0000 mwnh

|_ Measure Set |

7. PressEnter button to enter
Function field. Use up and down
arrow keys to toggle between
Ampere Hours and Watt Hours.
PressEnter button again to confirm
your selection.

Mode Standard
Function Watt Hours
Set Time 0000:00:00
Test Time 0000:00:00
State Reset

w 0.0000 .

wp+  0.0000 mwn wp- 0.0000 mwn

Measure Set

&

o
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If you select Ampere Hours , the
measured value in the bottom half
section will @6e «

Mode Standard
Function Ampere Hours
Set Time 0000:00:00
Test Time 0000:00:00
State Reset

«0.0000..

a+  0.0000 man a-  0.0000 man

Set

If you select Watt Hours , the
measured value in the bottom half
section will WRO6.c

Mode Standard
Function Watt Hours
Set Time 0000:00:00
Test Time 0000:00:00
State Reset

w 0.0000.

wp+  0.0000 mwh we-  0.0000 mwn

[ Measure | Set

Select integrator 8. Press down arrow key to move to @
measurement the bottom half section where
parameter measured values are displayed.

Mode Standard
Function Watt Hours

Set Time 0000:00:00
Test Time 0000:00:00
State Reset

w 0.0000..

EZ3 0.0000mwh  wp-  0.0000m

[Measure | [ Set |
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9. PressEnter button to enter the 1st

minor parameter followed by using

up and down arrow keys to switch to

preferred measurement parameter. @
PressEnter button again to confirm @
the selection.

Mode Standard
Function

Set Time

Test Time

State

q

at  0.0000 man a-  0.0000 man

[ Measure Set

Press left or right arrow keys to
move to the 2nd minor parameter
followed by using the steps above
to select a preferred parameter.

Mode Standard
Function Ampere Hours
Set Time 0000: :
Test Time 0000:

State Reset

«0.0000..

qat  0.0000 man a-  0.0000man

[ Measure Set
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Introduction to integrator parameters

Parameter nameDescription

Mode 1 Standard

It allows user to define a period of Set Time for
integrator measurement, which ranges from 1
second to 9999 hours, 59 minutes and 59 seconds

1 Manual

User is not able to define a Set Time.The
integrator measurement will be running
constantly till Stop button is pressed by user.

1 Continuous

Partly identical with the Standard mode, the
integrator measurement runs for a cycle of the
Set Timeand repeats the cycle indefinitely until
Stop button is pressed by user.

Function 1 Watt Hours Mode.
WP: Total power Set Time
WP+: Positive total [Iei
power wp
WP-: Negative total
power
P(avg): Average
power
1 Ampere Hours Mode
q: Total mAh Set Time
q+: Positive total - "
mAh
g-: Negative total a . 0 0 0 0 mAh
mAh .0000man @ 0.0000 man
q(avg): Average e
current
Test time It indicates that elapsed time of integrator
measurement.
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Set time

State

It indicates the time of
integrator
measurementto be
set. It can be set from
1 second to 9999
hours, 59 minutes and
59 seconds.

1 Running
Integrator
measurement isin
progress.

1 Stop
Integrator
measurement has
been stopped
manually.

1 Timeout
The time for
running integrator
measurement is up.

1 Reset
The integrator
measurement
status s cleared.

Mode
Function

Set Time
Test Time
State

0.0000..

.0000mwnh  wp-  0.0000 mwh

Mode
Function
Set Time
Test Time
State

«0.0987.

. 1143 man a- -0.0020 man

Mode
Function
Set Time
Test Time
State

a 0.2717 ome

- 3147 man a- -0.0056 man

Mode
Function
Set Time
Test Time
State

. 0.3279.

- 3817 man a- -0.0067 man

Mode
Function
Set Time
Test Time
State

. 0000 man e

Sat

0.0000 man
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Measured value
parameters

For Watt Hours

Positive total power: WP+

Negative total power: WP-

Average power: P(avg)

Voltage: Vdc (DC voltage), Vac (AC voltage),
Vrms (AC+DC voltage), Vmn (Voltage mean)
Current: Idc (DC current), lac (AC current), Irms
(AC+DC current)

Mode
Function

Standard

Watt Hours
9999:59:59
0000:00:00
Reset

0.0000.w

0.0000 mwn

Set Time

Test Time

State

WP

wpe+  0.0000 mwh WP-

Measure | [ Set |

For Ampere Hours

Total mAh: g

Positive total mAh : g+

Negative total mAh : g-

Average Current : g(avg)

Voltage: Vdc (DC voltage), Vac (AC voltage),
Vrms (AC+DC voltage), Vmn (Voltage mean)
Current: Idc (DC current), lac (AC current), Irms
(AC+DC current)

Mode Standard

Function
Set Time
Test Time
State

Ampere Hours
9999:59:59
0000:00:00
Reset

a0.0000..

at  0.0000 man a-

Measure | [ Set |

0.0000 man
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Using the integratorfunction

Manual mode

. In manual mode, you can directly

press the Start button in the front
panel to start integrator function.

Mode Manual

Function Ampere Hours
Set Time 0000:00:10
Test Time 0000:00:03
State Running

«0.1003..

a+  0.1170 man a- =0.0020 man

Measure Set

2. To stop integration function, press

the Stop button in the front panel.

Mode Manual

Function Ampere Hours
Set Time 0000:00:10
Test Time 0000:00:10
State Stop

« 0.3060...

at  0.3567 man a- =0.0063 man

[ Measure Set

3. Press theResetbutton in the front

panel to clear integrator.

Mode Manual

Function Ampere Hours
Set Time 0000:00:10
Test Time 0000:00:00
State Reset

«0.0000.

qat  0.0000 man a-  0.0000 man

Measure Set
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Standard mode 1.

2
Continuous 1.
mode

2

Setintegrator measurementtime before using
integrator function.

. Other steps are same as running in manual

mode.

When integrator performing, the test time will
increase until the setting integrator
measurementtime.

Mode Standard
Function Ampere Hours
Set Time

Test Time [ ]

State Timeout

«0.3303..

0.3844 man a- -0.0067 man

Set

Setintegrator measurementtime before using
integrator function.

. Other steps are same as running inmanual

mode.

When integrator performing, the test time will
increase until the setting integrator measurement
time (a cycle) and repeat the cycle indefinitely
until the Stop button is pressed by user.

Mode Continuous
Function 0
Set Time

Test Time 0000
State Running

«0.2601..

qat  0.2996 man a- =0.0054 man

[ M Set
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A 1 In the integration process, selectthe Measure

Note key and pressEnter button to return main
measurement screen.Selectintegrator key and
press Enter button to switch back to integration
measurement screen.

1 Prior to the integration process, when Auto V/I
range is activated, it will change to applicable
range in light of input signal for integration .

1 In the integration process, if the voltage or current
measurement value exceeds the measured value
will display in red . However, it will not turn out
red color when Auto Range is activated.
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Graphmeasurement function

The GPM-8310provide s the professional graph measurement
function via which user can have a well grip over fluctuation s of
measured valuesin waveform and harmonic in bar and list graphs
in a friendly user interface. It is available, under the graph mode, to
adjust both voltage and current ranges in real time and change the
display modes along with relevant parameters with ease.

Setting upwaveform graphmeasurement

Stes 1. Use left and right arrow keys on
the front panel to select Graph

function key.

R

e 7.9055.
w0000,

P ODOUmw PF
VA 0.0000 mva VAR

THDV

[ Enlarge | |Integrator | [Parameter | [ System

2. PressEnter button to enter the

Waveform graph display screenin
which the measured values are
displayed in distinctive waveforms.

V1,
V. Zoom(V):1

4.5028v

Irms
18.370ma

P
82.712mw

VA
82.714mva
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3. Press right arrow key to move
cursor to Setkey.

" Zoom(v): 1
Vrms
4.5024v

Irms
18.365ma

[
82.687mw

VA
82.688mva

[ Harmonics Set [Parameter | | Measure

Selectwaveform 4. PressEnter button to enter
displaymode waveform setting section.

Display(V: m P:m):
0 mA Time Div: 10 Sync: V. Zoom(V):1
Vrms
4.5025v

Irms
& 18.364ma
P
82.682mw

VA
82.684mva

Harmonics E Parameter | [ Measure

5. PressEnter button to enter Display
field. Use up and down arrow keys
to toggle between options. Press
Enter button again to confirm your
selection.

tmPim): V1P
Sync: V. Zoom(V): 1

Qe 0

vrms
4.5021v
Irms
. 18.361ma

[
82.661mw

VA
82.663mvA

Harmonics E [ Parameter | | Measure

102



GYINSTEK

MEASUREMENT AND OTHER FUNCTIONS

Option

Default option

Selectwaveform 6.
display time
division

V, I, P Three items includinghe measuredvoltage,

V,I,P

current and power are displayed in
waveforms ofifferent colors (V: yellow, I:
red, Power: greenyithin the waveform chart

Two items includingthe measuredvoltage
and current are displayeth waveforms of
different colors (V: yellow, I: red) within th
waveform chart.

Onlythe measuredvoltage inthe waveform
of yellow color is displayed within the chart

Onlythe measuredcurrent inthe waveform
of red color is displayed within the chart.

Onlythe measuredpower inthe waveform
of green color is displayed within the chart.

Press down arrow key to move to ®
Time Div field in the waveform
setting section.

Display( V: m I: = P:m ): V,1,P

20 mA Time Div: FIESync: V. Zoom(V): 1

Vrms
4.5021v

Irms
™| 18.358ma

[
82.646mw

VA
82.647mva
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7. PressEnter button to enter Time

Div field. Use up and down arrow
keys to toggle between options.
PressEnter button again to confirm @

your selection. @
5V  Display(V:m I: 0 P:m ): V,LP
mA  Time Div: 10ms Sync: V. Zoom(V): 1

Vrms
4.5021v

Irms
™| 18.357ma

[
82.643mw

VA
82.645mvA

Option 25us,50us, The diversified time units allow use
100us, 250us, to customize a preferred waveform
500us, 1Ims, graph display. In theory, shorter the
2.5ms, 5ms, measured period, smaller the time
10ms, 25ms, unitis fitting. In contrast, longer the
50ms, 100ms, measured period, greater the time
250ms, 500msunit is suitable Select a proper

1s option pervariedmeasurements.
Default option 5ms
A The available optionfor Time Div vary per set
Note Update Time. Refer to pagE)7for correlatiors.
Selectwaveform 8. Pressright arrow key to move to
display sync Sync field in the waveform setting
source section.

V  Display(V:m I:uP:m): V,I,P
mA  Time Div: 10ms Sync: Il Zoom(V): 1

vrms
4.5018v

Irms
Ay 18.355ma

[
82.627mw

VA
82.629mvA
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9. PressEnter button to enter Sync

field . Use up and down arrow keys

to toggle between options. Press
Enter button again to confirm your @

selection. @
V  Display(V:mI: 0 P:m):V,1P
mA  Time Div: 10ms Sync: I Zoom(V):1

Vrms
4.5018v

Irms
™| 18.354ma

[
82.624mw

VA
82.626mva

Option \ Select the voltage dfignak as
synchronization source

I Select the current o$ignak as
synchronization source

Off  Select theentire interval ofdataupdating
period as synchronization source

Default option \

Selectwaveform 10.Pressright arrow key to move to
display zoom Zoom (V) field in the waveform
magnification setting section.

V. Display(V:mI:uP:m P
mA  Time Div: 10ms Sy Zoom(V): Fl

Vrms
4.5018v

Irms
18.353mA

P
82.621mw

VA
82.623mva

Measure
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11.PressEnter button to enter Zoom

Cao
&

/ Display( H
0 mA  Time Div Zoom(V): 2

4.5018v

(V) field. Use up and down arrow
keys to toggle between options.
PressEnter button again to confirm
your selection.

Irms
™| 18.353ma

[
82.618mw

VA
82.620mvA

Set [ Parameter | | Measure

Option

Default option

106

1, 2, 3 Thevaried zoom magnificationsllow user
to customize a preferred waveform graph
display. In theorynarrowerthe measured
value greaterthe zoom magnification is
suitable In contrast, widethe measured
value smallerthe zoom magnificationis
fitting. The 1 stands for the standard
magnification and the 3 represents the
highest zoom magnification.

1

Display(V:m I P:m P
nA  Time Div: 10ms Sy

Zoom 1:

Zoom(V): 2
Vrms
4.5018v
Irms
18.353ma
P
82.618mw

VA
82.620mva

Display(V: m I: = P:
Time Div:

Zoom 3:

Irms
18.352mA
P
82.611mw

VA
82.613mva

Set Parameter | [ Measure
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Frequency over When frequency of either voltage or current is

limit beyond the limit,which varies per set Time Div, the
warning message in the uppeight corner will be
shown to alarm user as the figures below.

FV O: Tir B 20ms Symer " Zoam{(Ups 1
Frequency < ooe
Voltage Irms
Over 99.032ma
VHz
5.9999kHz
F_I_O R Ti- i :: oms .Zoum(V):t
Frequency < onae
Current Trme
Over 99.106ma

VHz
59.999H:

IHz
6.9999kHz

F_V_ O: Ti Zoam(uy: 1

Vrms
Frequency 5.0019v
Voltage & Trme
Current e 'v":’”‘
Over 5.9999k:
IHz
6.9999kH:

Harmonics Parameter | Measure

Correlationof Time Division ; LPCSEpIne

Al 0.1 025 05 1 2 5
Limit Frequency, e

Time Div and 250ms
Update Time o
25ms
10ms
5ms
2.5ms
Tms
500us
250us
100us
50us
25us

=}
o
=

® e o 0 0 0 0
*® e 8 o0 0 00
LRERE R BRI R
LR BRI R )
® o 0 0 0 0 00
® o 0 0 0 0 0 e
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Take few examples below that derive from the tal
abovefor further descroptions.

A When Update Time is set 2)the range of Time
Div is from 5ms to 1s and thavailable
Frequency is up to 50Hz.

A WhenUpdate Time is set 0.1s, the range of
Time Div is from 25us to 5ms and the available
Frequency is up to 10kHz.

A ' The maximum frequency for Graph mode is
Note up to10kHz.

1 When the measuredrequency of either
voltage (VHz) or current (IHz) surpasses
the available frequency, which is based on
the set Time Div, the warning message will
be shown accordingly.

Setting upwaveform graplparameter

Steps 1. Use left and right arrow keys on
the front panel to select Graph

function key.

e 7.,9055,
e 00000,

P UU mwW
VA 00 mva

THDV -

Enlarge
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2. PressEnter button to enter the

Waveform graph display screen.

Harmonics

3. Press

Display( V: : ,
A Time Div: Zoom(V): 1

vrms
4.5028v

Irms
18.370ma
P
82.712mw
VA
82.714mva

Set [ Parameter | | Measure

right arrow key to move

cursor to Parameter key.

Harmonics.

4.5016v
Irms
18.352ma
P
82.611mw
VA
82.613mva

Set Parameter | [ Measure

4. PressEnter button to enter

parameters setting section.

Harmonics.

" Zoom(v): 3

4.5016v

Irms
18.352ma
P
82.611mw

VA
82.613mva

Parameter | [ Measure
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5. PressEnter button to enter the 1st

parameter. Use up and down arrow
keys to toggle between options.
PressEnter button again to confirm @

your selection. ®

18.351ma

P
82.611mw

VA
82.613mvA

6. Pressdown arrow key to move
cursor to the 2nd parameter and ®
repeat the above steps to set up
Also, repeat the same steps for the
3rd and 4th parameters.

' Zoom(V): 3
Vrms
4.5016v
Irms
18.350ma

[
82.604mw

VA
82.606mvA

Option Voltage Vac(AC)
Vdc(DC)
Vrms (AC+DC)
Vmn (V-MEAN)

Current lac (AQ
Idc (DC)
Irms (AC+DC, WEAN)

Active Power P
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Default
option

MEASUREMENT AND OTHER FUNCTIONS

Apparent Power VA
Reactive power VAR
Power Factor PF

Phase Angle DEG
Frequency IHz, VHz
Voltage Peak V+pk V-pk
Current Peak I+pk, I-pk
Active Power Peak P+pk P-pk
Total Harmonic Distortion THDI, THDV
Crest factor CF\/ CFI
Mathematical Computation  MATH
Maximum Current Ratio MCR

Default options are based on the Parameter settinfgsm
the standard display mode.

Setting upHarmonics bar graph measurement

Stes

. Use left and right arrow keys on
the front panel to select Graph
function key.

NC.V HRM.I

s 7.,9055,
e 00000..

P 0.0000 mw PF
VA 0.0000 mva VAR

Integrator | [ Parameter | [ System
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2. PressEnter button to enter the

Waveform graph display screen.

" Zoom(v): 1
Vrms
4.5028v

Irms
& 18.370ma

[
82.712mw

VA
82.714mva

[ Harmonics Sat [Parameter | | Measure

3. PressEnter button to enter

Harmonics bar graph display
screenwhere measured values of
each harmonic order are shown in
the histogram-like bar display.

Display Mode: V
Order No.: 1

THDV
47 .31%
Vrms
6.3714v
No: 1
60.000H:
5.7594v

Wavefrom

4. Press right arrow key to move
cursor to Setkey.

Display Mode: V
Order No.: 1

47.
Vrms
6.3712v

No: 1
60.000H:
5.7593v
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5. PressEnter button to enter
harmonics bar setting section.

Display Mode: I
Order No.: 1

THDV
47 .31%

Vrms

6.3713v

No: 1
60.000H
5.7594v
100.00%

Selectharmonics 6. PressEnter button to enter Display

display mode Mode field. Use up and down
arrow keys to toggle between
options. PressEnter button again to
confirm your selection.

Display Mode: V
Order No.: 1

Qe 0

THDV
47.32%
Vrms

6.3710v

No: 1
60.000H
5.7587v
100.00%

Option \ The THDV measuredactor will be
displayed in the rightide section in yellow
and also shown in the lefside bar graph

I The THDI measuredactor will be displayed
in the rightside section in yellow and also
shown in the lefiside bar graph

Default option \)
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Selectharmonics 7. Press down arrow key to move to
display order Order No. field in the harmonics
number setting section.

’

V  Display Mode: V
Order No.: [EWN

THDV

47 .31%

Vrms
6.3702v

No: 1

60.000H:
5.7582v
100.00%

8. PressEnter button to enter Order
No. field. Use up and down arrow
keys to toggle between options.
Press Enter button again to confirm
your selection.

V-Range 15 V  Display Mode: V
I-Range Order No.: 50

" THDV
47.32%

Qe 0

Vrms

6.3690v

No: 1
60.000H:
5.7571v
100.00%%

Option 1-50 Selectameasured harmonic ordewith
related valuego be displayed in both the
right-side section in green and the leide
bargraph. Note that the upper limit of order
number is relevant to the Harmonics setting
(page38).

Default option 1
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Setting upHarmonics list graphmeasurement

Steps 1. Use left and right arrow keys on
the front panel to select Graph

function key.

NC.V HRM, I

we 7.9055,
me 00000,

0.0000 mw PF
0.0000 mva VAR

2. PressEnter button to enter the

Waveform graph display screen.

Display( V: m I: 1 P: 1,
A Time Div: 10ms Sync: V

Vrms
4.5028v

Irms
18.370ma

P
82.712mw

VA
82.714mva

3. PressEnter button to enter

Harmonics bar graph display
screen.

Display Mode: V
Order No.: 1

THDV
47.31%
Vrms

6.3714v

No: 1
60.000H:
5.7594v
100.00%
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4. Press right arrow key to move
cursor to List key.

Display Mode: V
Order No.: 1

THDV
47.32%
Vrms

6.3693v

No: 1
60.000H:
5.7572v

5. PressEnter button to enter
harmonics list display screen.

V-Aute 150 V I-Auto 100 mA
PF  0.5706 THDV 2.589% VHz 60.020H:
DEG +55.2- THDI 136.49% IHz 60.027H:

Order| V{V)  I(mA) P(W) VHAi3)I Hdf(36)P Hdf(2e) w(°)  1(°)

Total

[ Wavefrom
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Turn pages of 6. Pressup and down arrow key s

harmonics list individually to flip over pages of the
harmonics list in which relevant
values of each order of harmonics @
are well displayed. See the section
below for descriptions of each item
within the list.

5V R nA
PF 1.0000 THDV 0.13 VHz 60.000H:
DEG -0.2¢ THDI 0.05 IHz 60.000H:z

Order V (V) | I(mA) P(mW) VHdf(3:)1 Hdf(2s)P Hdf(2) ) | I()
Total | 5

| Measure

V-Range 15 V -R mA
PF  1.0000 THDV 0.17% VHz 60.000H:
DEG -0.2¢ THDI 0.05% IHz 60.000H:

Order V(v) | I(mA) P(mW) VHdf(3:)1 Hdf(3e)P Hdf(3e) v(>) | 1(°)

Items of the list Order The harmonic order number
\ RMS voltage value of the harmonic
order

| RMS current value of the harmonic
order

P Active power value of the harmonic
order

V Hdf(%) Voltage harmonic distortion factor
of the harmonic order

| Hdf(%) Current harmonic distortion factor
of the harmonic order
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P Hdf(%) Power harmonic distortion factor of
the harmonic order

V(Q© The phase difference between the
fundamental voltage and the voltag
of the harmonic order

19 The phasdifference between the
fundamental current and the curren
of the harmonic order
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DIGITAL 1/O/ DA4

I
Lan = @
— ° i
L)
B
240V~ @
o 3
[t H N

)

- EXT1
L~ A
=10V MAX
©

Digital 1/0 / DA4 OVEIVIEW......cc.ieuiniiiierieinrnmmmaaeans 120
External Remote Control............cooveeiiiiiiiiimmm e 122
DA4 Output FUNCLioN......c.ovnieiiii e 123
User / 4094 MOde........ocvviviiieieieesmmm e eneaenenanennes 128
User Mode 1O (Output) Mode.........cooeiiiieninnnss 129
User Mode- Switch Mode (LED).........cocovvvininnnn. 130
User Mode- Switch Mode (Relay)............ccoeeene. 131
4094 MOAE. ... 132
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Digital I/O / DA4 Overview

Background  The digital I/O /DA4 portcontainsup to 3 modes:
External Remote Control, DA4 Output Functiand
Userdefined output function, which is divided into Use
Mode and 4094 Modéndividually.

Use the external I/O connector on the rear panel to
control the instrument remotely and produce D/A
output.

By providing separate VCC power for the terminal, t
outputs can also be used as a power source for TTL
and CMOS circuits.

Recorder

D/A output
—

[l

DIO output
—

User
application

Remote single Remote control
” single source

Pin Connector typeSCSI 26 pin
Assignment female

Pin Signal Name Pin Signal Name
No. No.

1 Digital GND 14 /Ext Trigger In
2 /ExtHold In 15 /Ext Stop In

3 /Ext StartIn 16 /Integ Busy Out
4 /ExtResetIn 17 +5Vcc Out

5 Flyback Diode 18 Outl/Clock

6  Out2/Output Enable 19 Out3/Strobe
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7  Out4/Serial Input 20 Digital GND

8 No connection 21 Digital GND

9  No connection 22 DIA ch4 out

10 D/A ch3 out 23 D/A ch2 out

11 D/A chl out 24 DI/A GND

12 D/A GND 25 No connection

13 D/A GND 26 No connection
A Note TheDigitaI GND and D/A GND signals are connecte

internally.

A 1. Do not apply voltage outside theange of 0to 5V

CAUTION to the remote control input pins. Also, do not
short the output pins or apply external voltage tc
them. If you do, the instrument may malfunction

2. Do not short the D/Aoutput terminal or apply
external voltage to it. If you do, the instiment
may malfunction.

3.  When connecting the D/A output to another
device, do not connect the wrongjgnal pin.
Doing so may damage this instrument or the
connected instrument.

4. Pinl7: VCC output, 5V. Itesves as the
unregulated max power source for the extel
device/logic. The maximum current is 100mA.

5. Pin5: Flyback Dioddt connects to VCC or
External power source.
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External Remot€&ontrol

Overview Through external control, you camold values,
perform single measurements, and start, stop, and
reset integration.

Remote Control Input diagram Output diagram
IO CII’CLIIt +5V +5V +5V

100 Q

ggom WF
Pulse width  Start, Stop, Reset,hold, +5V
timing Trigger
ov
= k—
> 25ms
Integ Busy Out +5V —\—]—
o —
> 200ms
A Not Thelnteg Busyoutput signal is set to low level
ote

during integration. Use this signal when you are
observing integration.
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DA4 Output Function

Overview You can output voltage, current, active power,
apparent power, reactive power, power factor, phas
angle,frequencyyvoltagepeak,current peak,and
integratedvaluesusinga +5VFSDCvoltage.

The output range mode and maximum/minimum
value of manual range modean onlybe used when
using a remote control interface. Likewise this
parametercan only beconfiguredvia remote control.
Please see the commands on pad&5for full usage
details.

Output Format  You can select a preconfigured output format or
configure your own original format.

Preconfigured Normal Integrator
Format chi V p

Ch2 | WP

Ch3 P q

Ch4 VHz VHz

Rated Integration In the D/A output of integrated values, 5.0 V FS

Time represents the integrated value when the rated rang
value is applied for the rated integration time. The
default setting is 1.00.00 (1 h, 0 min, 0 s).

If youset the rated integration time to 0.00.00, the
D/A output value will be 0 V.

Output Range  The DA4 have two output range mode: Fixed range

Mode mode or Manual range mode. The default setting is
Fixed.
Fixed (Fixed Whename a s ur e me n tratefd valueis i or

range mode) received, +5V is output.
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Manual (Manual
range mode)

Youcan set which measurement functioralues
result in a D/A output of-5V, andwhichresult in a
D/A output of +5V. By doing so, you cagnlarge or
reduce (zoom) the D/A output of eaclkthannel.

For example, if you are measuring a current that
fluctuates between 0.4A and 0.6A with a measurem
range of 1A, when the D/A output range mode is
Fixed, the D/A output voltage will fluctuate between
2.0V and 3.0V. When you want to observe the
fluctuations more closely, you can use the D/A zoon
feature. If you set the D/A outputange mode to
Manual and set the minimum value to 0.4 and the
maximum value to 0.6, the instrument will produai
5V when the measured current value is 0.4A and +£
when the measured current value is 0.6A.

Fixed range mode Manual range mode
Measured current D/A output D/A output (DA zoom)
[l ) )
LOAF——— - 50V 5.0Vf-———————————mmm——
(13 7.\| P | T

\
+' Time \‘ I *Time
\

Compare
(Comparator
Mode)

By comparing with the comparator limits, this
instrument outputs +5V, 0 V, od5 V.

1 Below the lower limitd5 V output

1 Greater than or equal to the lower limit and les
than the upper limit:0 V output

1 Greater than or equal to the upper limit: +5 V
output
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Maximum and The value maximunmand minimum is between
Minimum Values 9.999E+12 and 9.999E+12.

in Manual Range The default value is 100.0 and00.0.

Mode and

Comparator

Mode

Relationship Frequency
between Output .o
Iltems and D/A  approx. 7.5V |-----mmmmmmmmeeev
Output Voltage

Y )V —

(L ATA Y GRS SN (R U S —

01 Hz 10 Az TKAzZ 100 KHz Displayed value
1Hz 100 Hz 10 kHz

Integrator

D/A output
APPrOX IOV [as=c oo taannsaaacacassazaag .
5.0 v |the rated input Is applied. N :

< |

When theirated input is applied.

0 = Integration time

to: Rated integration time

Other

D/A output
Approx. 7.5V |-
Approx. 7.0V f--------r-- !

S0V [-------5 A
Displayed Value Output

140% Approx. 7.0V =140 -100
100% 50V H

0 100 140 pjsplayed value (%)

0% ov
-100% =50V
-140% pprox. -7.0 V p _5.0V
Approx. 7.0 V
"""""" Approx.-7.5V
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Examples of D/A Voltage:

Output When the voltage range is set to 150 V and

measurement value i400 V, the output is 100 V/150
Vx5V =33V.

Frequency:

When the voltagdrequency measurement value is
60Hz, the D/A output is 60 Hz/100Hz x 5V = 3 V.

Power:

When the voltage range is set to 150 V and the curr
range is set to 2 A, the rated power range is 150 V »
2A =300 W.

Whenthe measured power value is 150, theoutput
is 150 W/300 W x 5V = 2.5 V.

Integrated Power:

When the voltage range is set to 150 V and the curr
range is set to 1 A, the rated power range is 150 V >
1A =150 W. In manual integration mode, when the
rated integration time is set to 1 hourht rated
electrical energy value is 150 W1 h = 150 Wh.

If you perform integration for 1 hour and the
measured electrical energy is 150 W, the D/A outpu
one hour after integration staris +5 V.

A 1. The range between +5 to +7 VV ad8 to d7 V is
Note not output for a-and @ . When an error occurs, the
output is approximately £7.5 V.

2. ForVpk and Ipk, £5 V represents the applicatior
of 3 times the rated range value (6 times the rat
range value when the cre$actor is 6 or 6A).

3. Refer to the table below for GP8B310 DA
parameters calculation.
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Iltem  Calculation Note
\ (X /V_range) * 5V
| (X /I_range) * 5V
P (X1 V_range * |_range)
* 5V
VA (X /V_range * I_range)
* 5V
VAR (X /V_range * |_range)
* 5V
PF (X/1.0) * 5V
DEG (X /180) *-1*5V
VHz (X / Base_Hz) * 5V For example:
IHz (X / Base_Hz) * 5V Hz = 0.5Hz,Base_Hz = 1Hz
Hz = 6Hz,Base_Hz = 10Hz
Hz = 50Hz,Base_Hz =
100Hz
Therefore,
(<0.1Hz = 0V, >110kHz =
7.5V)
Vpk (X / (V_range*CF)) *5V  +/- peak (Take the absolute
Ipk (X / (I_range*CF)) * 5V  value and output on the
basis of the greater value)
CF:Crest Factor(3 or 6)
WP (X/V_range * |_range) DA_Time Refer to Setup
* 5V * (3600 / >D/A->Rated Integrator for
DA_Time) details.
WP+ (X/V_range * |_range)
*5V * (3600 /
DA_Time)
WP (X1 V_range * |_range)
*5V * (3600 /
DA_Time)
q (X /I_range) * 5V *
(3600 / DA_Time)
q+ (X /1_range) * 5V *
(3600 / DA_Time)
q- (X /1_range) * 5V *
(3600 / DA_Time)
OFF oV

*Variable Definition: X = measured value
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User / 4094 Mode

10 User Manual

Overview User (I0)and 4094 mode can onlybe used when

using a remote control interface. Likewise this mode
emote control.

can only be enabled or disabled viar

Please see the digital /O commands on pad&8for
full usage details.
Digital 10 Pin 6, 7, 18, 19 sy
wiring diagram -—si"ﬂ—
S &
Pin6,7§1819 0Oor1
~ Pin 1,20,21 .
Related AOUTput:DIGital:MODE?
Commands

AOUTput:DIGital:MODE {l0|4094}

AOUTput:DIGital:SETugFor User Mode)
AOUTput:DIGital: OUTPu{For 4094 Mode)
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User Mode 10(Output) Mode

Overview It is the mode utilizing output as general I0Qutput)
usage with upto 4 pins available for ussimultaneously.
Refer to the following introductions along with diagram
for more details. Please see the digital /O commands
on pagel58for full usage details

Related AOUT:DIG:MODE 10 (switch to 10 mode)
Commands AOUT:DIGSETO0,1,1,0
=> OUT1(Pinl18) : +0V
OUT2(Pin6) : +5V
OUT3(Pin19) : +5V
OUT4(Pin7) : +QV

Pin Diagram Use the builtin power supply

+5V

Pin 17
Pin 5

Pin6,701819 Oor1

Pin 1,20,21

Use in conjunction with the logic gate

+5V
Pin 17
PnS |
v
-
1 — NS T—
; s
5 A N \ 3
Pin 6,7}18,19 2 )
’ .
e | ] SN74HC00
*I Pin 1,20,21
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UserMode - Switch Mode (LED)

Overview It is the mode driving LED as status display for user
with up to 4 pins available for use simultaneously.
Refer to the following introductions along with
diagrams for more details. Please see the digital I/O
commands on pagel58for full usage details
Related AOUT:DIG:MODE 10 (switch to 10 mode)
Commands AOUT:DIG:SET 1,0,0,1
=> QOUT1(Pin18) : LED OFF
OUT2(Pin6) : LED ON
OUT3(Pin19) : LED ON
OUTA4(Pin7) : LED OFF
Pin Diagram Use the builtin power supply

+5V
] Pin 17
Pin 5
v R 820
1 —
D
B A *:LE
Pin 6,7}18,19
™ _Pin 1,20,21
I

Use the external power

+5V Ext 45V

Pin 17

Pin 5
820

v
<

Ext GND]

h 4

3
=

A

Pin 6,7§819

Pin 1,20,21
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UserMode - Switch Mode (Relay)

Overview

It is the mode driving Relay to control external circui
with up to 4 pins available for use simultaneously.
Refer to the following introductions along with
diagrams for more details. Please see the digital I/O
commands on pagel58for full usage details.

Related
Commands

AOUT:DIG:MODE 10 (switch to IO mode)

AOUT:DIG:SET 1,0,1,0
=> OUT1(Pin18) : RELAY ON
OUT2(Pin6) : RELAY OFF
OUT3(Pin19) : RELAY ON
OUT4(Pin7) : RELAY OFF

Pin Diagram

Use the builtin power supply which provides the

power of maximum 100mA

+5V

Pin 17
Pin S

Pin 6,7§18,19

47k

™ Pin 1,20.21

pRolzay

Use the external powe(+5~24V) (Maximum Ids of

eachchannel: 100mA)

+5V . Ext +5~24V
Pin 17

Pin 5 =
4 1

4.7k

Pin 6,718,139

Pin 1,20,21

Ext GNID

A :%ﬁE'_AY
]
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4094Mode

Overview

It is the mode for IO expansion via converting serial
data into parallel data. Up to 8 pins are available
simultaneously when single 4094 is in operation,
whereas it rises to the maximum df6 pins available
simultaneously if putting two 4094 in series. Refer tc
the following introductions along with diagrams for
more details. Please see the digital /O commands ¢
pagel58for full usage details.

Related
Commands

AOUT:DIGMODE 4094 (switch to 4094 mode)

AOUT:DIGOUTP 10 1

=> 4094 Output(Out1~Out8) 01010000

AOUT:DIGOUTP22,0

AOUT:DIGOUTP 88,1

=> 4094 Output(Out1~Out8) : 01101000
(Out9~0Out16): 00011010

Note: 0=> output is Low (+0V)
1=>output is High (+5V)
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Pin Diagram

Use the builtin power supply

+5V . ] ut
Pin 17 Pin18 3 p_ voe 16
v Pin 5 Pin7 2 | serin as ?
Pin19 1 QS ' outt
——— sTRE al B
i Q2
‘ Pin 15 oF a3 [ 83_
40 ; Q4 7 ou
+<$ 9 Qs outs
Pin 6,7J18,19 gg [ 12 our
1 | ano ap (1Ot
==l MC140948
Pin 1,20,21 J
L ==
Use the external power
Ext +5V
+5V . ) Ut
Pin 17 Pin18 3 [~ oo |18
v Pin 5 Pin7 2 | serm as u?.b_
; as
—Bn1S 1l sree ol et
Ext+5v 112 &s [eou
i [ U gi 7_Outd
14
v < ‘ Qs g:ne
Pin 6,7]18,19 32 (12 out7
! 8 lano ag (—2dE
- J MC140948
Pin 1,20,21 Ext GND

Method of series

Pni7)
PinS

Pin6738,

Pin 12021
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REMOTECONTROL

This chapter describesbasic configuration of
IEEE488.2 based remote control. Fom command
list, refer to the Command Overview chapter on

page 143
Configure Remote Control Interface...............ccceuenee. 135
Configure USB Interface..........ccoooviiiiiiiiicmnnnnn. 135
Configure RS232 Interface........cocoovviiiiiiiiicnanns 136
ConfigureGPIBInterface.........cccooevviiiniiiicmnnn. 138
Configure LAN Interface.........cccoovoiiiiiiiiiiicmmeen 140
ConfigureEOLCharacter.........c.ccccveieiiieiiiiimmm e ceneaans 142
Return to Local Control..........ccoveviiiiiiiiiimm e 142
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Configure Remote Control Intesite

Configure USB Interface

USB CDC Class Due to the USB port configured to CDC
(Communications Device Class) by default, the
GPM-8310will appear as a virtual COM port to a
connected PC. Before, hence, using remote contro
via CDC USB class, install theappropriate CDC
USB driver included on the User Manual CD.

Background Continue the following setting from SYSTEM
CONFIG setting screen

Steps 1. PressEnter button.

2. Press down arrow key to move
cursor to I/0 Model field.

3. Usesoft keys to select andconfirm
the USB option.

SYSTEM CONFIG

Power On Status Setup Default
Brightness 7

Key Sound off

1/0 Model use

RS232
use

00000 @ e

LAN |

usB PC connector Type A, host
Configuration GPM8310connector Rear panel Type B, slave
Speed 1.1/2.0 (full speed/high
speed)
USB Class CDC (Communications

device class)
Hardware flow control Off
Data Bits 8
Stop bit 1
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Configure RS232 Interface

Background Continue the following setting from SYSTEM
CONFIG setting screen

Steps 1. PressEnter button.

2. Press down arrow key to move
cursor to I/O Model field.

3. Usesoft keys to select and confirm
the RS2320ption.

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7

Key Sound Off
1/0 Model
Baud Rate
Terminator

O00O0O0 @ e

4. Pressdown arrow key to move
cursor to Baud Rate field .

’

5. Use soft keys to select and confirm
the Baud Rate option.

SYSTEM CONFIG

Power On Status Setup Default 9600
Brightness 7

Key Sound Off

I/0 Model

19200

38400

Baud Rate
Terminator

57600

115200

Option 9600, 1920038400, 57600,115200
Default value 9600
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6. Pressdown arrow key to move @
cursor to Terminator field.

7. Use soft keys to select andconfirm
the Terminator option.

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7
Key Sound Off
I/0 Model

Baud Rate

Terminator

Option

Defaultvalue

RS232
Configuration

RS232 Pin
Assignments

PC Connection

CR, LF, CR+LF Terminator indicates the end
of line for return message.

CR+LF

Selectable Baud rate 9600, 19200, 38400,
57600, 115200

Parity None

Hardware flow control Off

Data Bits 8

Stop bit 1

Pin 2: RxD
Pin 3. TxD

Pin5: GND
Pin1,4,6~9:No 6789
Connection

Use a Null Modem connection as shown in the
diagram below.

GPM-8310 PC
Pin2 RxD RxD Pin2
Pin3 TxD TxD Pin3
Pin5 GND GND Pin5
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ConfigureGPIBInterface

Background

Continue the following setting from SYSTEM

CONFIG setting screen

Steps

1. PressEnter button.

2. Press down arrow key to move
cursor to I/0O Model field.

3. Usesoft keys to select and confirm

the GPIB option.

SYSTEM CONFIG

Power On Status Setup Default

Brightness 7

Key Sound Off
I/0 Model
GPIB Address 15

O000O0 @ e

Press down arrow key to move
cursor to GPIB Address field.

SYSTEM CONFIG

Power On Status Setup Default

Brightness 7
Key Sound Off
I/0 Model

GPIB Address 15

Option

138

. Use soft keys to increase or
decrease to a target GPIB Address
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Default option 15
Pin Signal Pin Signal
GPIBPIn 1 Datal/lO1 13 Datal/O5 @
Assignments 2 Datal/O2 14 Datal/O6
3 Datal/lO3 15 Datal/O7 M ia
4 Datal/lO4 16 Datal/O8
5 EOI 17 REN
6 DAV 18 Ground (DAV)
7 NRFD 19 Ground
(NRFD) 12 || 24
8 NDAC 20 Ground
(NDAC) @
9 IFC 21 Ground (IFC)
10 SRQ 22 Ground (SRQ)
11 ATN 23  Ground (ATN)
12 SHIELD 24 Single GND
Ground
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ConfigureLAN Interface

Background Continue the following setting from SYSTEM
CONFIG setting screen

Steps 1. PressEnter button.

2. Press down arrow key to move
cursor to I/0O Model field.

3. Usesoft keys to select and confirm
the LAN option.

SYSTEM CONFIG
Power On Status Setup Default

Brightness
Key Sound
I/0 Model
IP Model
Socket Port

00000 @ e

4. Press down arrow key to move
cursor to I|P Model field.

5. Use soft keys to select and confirm
the desired option.

SYSTEM CONFIG

Power On Status Setup Default
Brightness

Key Sound

I/O Model

IP Model
Socket Port

00000 @

Option Manual Setup IP Address, Subnet mask and
Gateway manually.
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DHCP DHCP serverautomatically assigns IP
Address, Subnet mask and Gateway.

Default option DHCP

Steps 6. Press down arrow key to move
cursor to Socket Port field.

7. Usesoft keysto increase or decrease
the parameter of Socket Port.

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7
Key Sound Off
I/0 Model

O000O0 @

IP Model
Socket Port

Option The range of Socket Port is fro@0000 to 65535

Default option 00023
Steps 8. When selecting Manual for IP ®

Model, press down arrow key to
move cursor to IP Address, Subnet
Mask and Gateway field s,
individually.

9. Usesoft keysto increase or decrease
the parameters of IP Address,
Subnet Mask and Gateway field s,
individually.

00000

Default option IP Address192.168.0.100
Subnet Mask255.255.255.0
Gateway192.168.0.1
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ConfigureEOL Character
The system config menu can set the EOL(endof-
Description line) character for return message.

(TheUSB,GPI B and LANG6s EOL
fixed with CR+LF)

The EOL characters that can be received from the

PC include CR+LF, LF+CR, CR or LF. The most
common EOL characteris CR+LF.

Return to Local Control

When the unit is in remote control mode, the

Background RMT icon above the main display can be seen.
When this icon is not displayed, it indicates that
the unit is in local control mode.

Procedure 1. Press theLocal key when in remote mode.

2. The unit will go back into local mode and the
RMT icon will turn off.
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COM MAND OVERVIEW

The Command overview chapter lists all
programming commands in functional order as
well as alphabetical order. The command syntax
section shows you the basic syntax rules you have
to apply when using commands.

Command Syntax
Compatible IEEE488.2 Partial compatibility
Standard SCPI, 1994 Partial compatibility

SCPI (Standard Commands for Programmable
Command Instruments) commands follow a tree -like
Structure structure, organized into nodes. Each level of

the command tree is a node. Each keyword in a
SCPI command represents each node in the
command tree. Each keyword (node) of a SCPI
command is separated by a colon (©).

For example, the diagram below shows an SCPI
sub-structure and a command example.

(INPut

| :INPUt:MODE DC | :MODE

DC AC ACDC

Command Types

There are a number of different instrument
commands and queries. A command sends
instructions or data to the unit and a query
receives data or status information from the
unit.
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Command types
A single command
Simple with/without a parameter

:INPut:MODE DC
Example

A query is a simple or
Query compound command
followed by a question mark
(?). A parameter (data) is
returned.
{INPut: CFACtor?
Example
Commands and queries have two different
Command Forms  forms, long and short. The command syntax is
written with the short form of the command in
capitals and the remainder (long form) in lower
case.
The commands can be written either in capitals
or lower -case, just so long as the short or long
forms are complete. An incomplete command
will not be recognized.
Below are examples of correctly written
commands.

Long form . \Nput:SYNChronize VOLTage
:COMMunicate:HEADer ON

(INP:SYNC VOLT
Shortform .comm:HEAD ON
Commands that contain square brackets
Square Brackets indicate that the contents are optional. The
function of the command is the same with or
without the square bracketed items, as shown
below. For example, for the query:

[:INPut]:FILTer?
Both :INPut:FILTer7and :FILTer?are valid forms.
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:INPut:VOLTage:RANGe 300

Command
Format
1 2 3
1. Command header 3. Parameter 1
2. Space
Common Type Description Example
Input Parameters<Boolean> boolean logic 0,1
<NR1> integers 0,1,2,3

<NR2> decimal numbers 0.1, 3.14,8.5
<NR3> floating point with 45e1, 8.25e+1

exponent
<NRf> any of NR1, 2, 3 1,1.5, 4.5€l
[MIN] For commands, this will set the

(Optional  setting to the lowest value. This
parameter) parameter can be used in place of any
numerical parameter where indicated.

For queries, it will return the lowest
possible value allowed for the
particular setting.

[MAX] For commands, this will set the

(Optional  setting to the highest value. This

parameter) parameter can be used in place of any
numerical parameter where indicated.

For queries, it will return the highest
possible value allowed for the
particular setting.

Message Remote Marks the end of a command line. The
Terminator (EQ.) Command following messages are in accordance
with IEEE488.2 standard.
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CR+LF The most
common EOL
character is
CR+LF

Message EOL or; Command Separator
Separator (semicolon)
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Command List

LS - 151

SRl Commands e 151
FESR. o 152

FIDN o 152

FOPC. e 152

O P T i 153

RS T i 153

FSORE i 153

ST B i 154

FTRG. it 154

AOUTPUL. ..o 155

é?#;pa“; ds :AOUTputfNORMal]:CHANNel<xX>................. 155
:AOUTPUtiNORMaI]:IRTIME......cvceeeereeeeeennn 156
:AOUTpUt:NORMalMODESX>....................... 156
:AOUTpUt:NORMalPRESEL.........c.cocvrvrrennen 157
:AOUTPUt:NORMatRATESXZ.......coceeerernnne. 157
:AOUTputDIGitalMODE...........ccccceiiiieieeeeenn. 158
AOUTputDIGitallOUTPUL.........ccceeeeiirierees 159

:AOUT put:DIGIital:SETUP. ....cvvvviiiieiieeee e, 159

. :COMMUNICALE....ccceeieieeeeeeeieeeeeeeee, 160
ggmm::g‘:te COMMUNICAtEHEADL.........ocoooroe 160
:COMMunicateLOCKOUL.........cccoevvieviniiniininne 161
:COMMunicateREMote...............ccoevvivivieiienns 161

:COMMunicate STATUS........ccevvvviviiriniinnn, 162
:COMMunicate:VERBOSE.......cccceeveiiieeieeeeann. 162
IDISPIAY...cvviiiiieie e, 164

gﬁ’rfg’n ds DISPIay:NORMal..........coeeoeeeeseeeeeeeseeeereenn. 164
:DISPlay[:NGRMal]:I TEM<XZ......c.cveverrereeannn 164
:DISPlay:INTegrate:ITEM<x>............coevvvvnnnn. 166
DISPlay:PAGE..........oooi i 167

. THARMONICS... oot 168
(H;OAEmZ%CS ‘HARMONICSDISPIAY.......veoeveeeeee oo 168
‘HARMOonNicsDISPlay[:STATE].....cccvvveeeerannnn. 168
‘HARMonicsDISPlay:ORDer..................ccc..... 169
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‘HARMONICSPLLSOUICE.......cvvviiieieieeeeeeeeeene, 169
‘HARMONICSORDEL........cvvvivriiciieieeeeeeeeneeeeen 170
‘HARMONICSTHD ......covvviviviiicccc e, 170
HOLD Command (HOLD............couvviiiiiiiiiiiiiieiieieneeeeeee e eeeeeeeeanns 171
ANPUL ..o 173
INPUt COMMANGS 1\ 15 - CEACIOL...ooooooooooeoooooeoeeo 173
INPUIWIRING. .. 173
[INPUt]:MODE..........cccvvriiiieeeeeee e 174
[INPUt:VOLTAQE. ...uviieeeeeieeeeeee e, 174
[[INPut]:VOLTage:RANGE........ccccceeeeeeveriinns 174
[[INPut]:VOLTage:AUTO..........cccccvvvriireereeenn, 175
[[INPut]:VOLTageCONFig.......cccccvvvreerreereeeennn. 175
[[INPut]:VOLTagePOJump.......ccccvvrrerrreereeennn. 176
[INPUt]:CURRENL.......cevvviieeeeeeiiiiiiiirieeee e, 176
[[INPut]:CURRent:RANGE..........ceeeeeeeiiiiinns 176
[[INPut]:CURRent:AUTO..........cccccvrririreereeenn, 177
[[INPut]:CURRENEONFIG............ceevenrrrrrrnnnnn 178
[[INPut]:CURRENBOJUMA.......cvvvvrrrreeeeeeeennn, 178
[:INPut]: CURRenEXTSensaCONFig<x>........ 179
[:INPut]: CURRenEXTSensoPOJump<x=........ 179
[:INPut]:CURRent;SRATIio:ELEMent1<xz>......180
[[INPUt:RCONIFig....cuvvrririiiieeeeeiiiiiiieeeeeee e, 180
[[INPUt]:SCALING.......ccceiriiiiieeeee e 181
[[INPut]:SCALINg[:STATE].....ccccvrrrrrrrrrrereeeenn, 181
[:INPut]:SCALing:{VT|CT|SFACtor}:ELEMent&8%
[[INPut]:SYNChronize............ccccvvvvvvvvviennnnnnns 182
[INPULLFILTE e 182
[INPUt]:FILTer:LINE..........ccooieiieeeeeeeeeeins 182
[[INPut]:FILTer:FREQuUeNCy...............ccevvvvernnn 183
[INPULJ:POVEL......cccctiiiiiieeieeeee e 183
[[INPUt]:CRANGJE.......cccttrrrieieeeee e 184
[INPUL:ZERQ........ooo e, 185
ANTEGrate.. .o, 186
LNorTnErS;?]t;S INTEGIa1EMODE ... 186
AINTEGrate:’RINCtioN........ccoooeieiiincee, 187
ANTEGrate:TIMEer ..., 187
ANTEGrate:STARL......ciiiiieeeeeeee, 187
ANTEGrate:STOR......coo i 188
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(INTEGrate:RESEL........cccooeevvviiiieiieeeeiie e 188
ANTEGrate:STAT ..o 188

Math commands MATH. 189
IMEASUIE. ... 190

zﬂo'iﬁﬁ:;zs MEASUre:AVERAQING.......c.occovovrorvoron 190
‘MEASUre:AVERAGIIGTATE]....coovvrveeecnnnn 190
:MEASuUre:AVERaQINBYPE.............cccoevviiinnns 191
:MEASure:AVERaging:COUNXt..............c....ee 191
'MEASUre:MHOLAd...........ovvvviiiiiiieiiieeeieeeee, 192

. INUMETIC...coviiieeeeeiee e 193
CNOUmMnf;f i NUMEICiFORMAL.......oooorrooososoo 193
'NUMeric:NORMal........ccocooeeviiiiiieiicieiee e 194
:NUMeric[:NORMal:VALUE.........ccceeeererrerennn. 194
:NUMeric[:NORMal]:NUMoE€r........cccceeeveeereeennnn. 196
:NUMeric[NORMal:ITEM<xX>............cvvvvvnnnnn. 196
:NUMeric[:NORMal]:PRESet.........ccccvvrrrrnnn. 200
:NUMeric[:NORMal]:CLEar........cccceeeeeeereeennnn. 202
NUMeric[NORMal]:DELete........cccccvvrrrrnnnn. 202
NUMeric[:NORMall[HEADet..........cccvvvvrrrrnnnenn 203

NUMETCLIST ... 203
NUMeriIC:LISTVALUE. ..., 204
NUMeric:LISTNUMDETr..........ccvvveeeiiiiiiieeieen 205
:NUMEriC:LISTORDEL........cccooeeeeiviiiieeeeeeeennann, 205
:NUMeric.LIST.SELecCt.........cccoevvvvrieieerirennnnnn. 206
INUMETICLISTITEMSX>.....cooeiiiiieieeiiiiice e 206
:NUMeric:.LISTPRESEL........cccoeevvviiiieeieeeennnn, 207
:NUMeriC:LIST.CLEAr..........cccieeeeeiiiieeeeeeeee, 208
:NUMeric.LIST.DELete......c..ccceevvvvviieieererennnnnn. 209
INUMErC:HOLD.......ccoieeeieieeeeeeeeee e, 209

RATE. ..o 211

RATECOMMANAS 0 ATEAUTQ. oo 211
RATE.AUTO:TIMEAA ... 211
:RATEAUTOSYNChronize.........cccceeeeeeveevnnnnnn. 212
RECaINUMDbeET.......coveiiiiiiiiiieeeecee e, 213
RECalcommands o - - NORMAI:VALUE. oo 213
'RECaAIl:LIST:VALUE.......cooeeveiiiiieeeeeeieeeeee 214
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RECaAIPANEL........cooveeeicicciccieeieeee e 214
ISTATUS. ..ottt ee e 215
f;?nT#]Z s - STATUS:CONDItION ... vveeeeeee e eeeeeeeeeee 215
STATUEESE ..., 215
(STATUSEESR ... 216
(STATUSERROL.....cvviiiiiieieieeeeeeeeeeeee e 216
SSTATUSEILTEr<X>..cooiiieeiieeeeeeeevevvvnrnn 217
:STATUS:QENADIE.......coevvvviriiiiiie e, 218
STATUS:AESSAQe......cceevvvieeeeeeiic e, 219
ISTORE ...ttt 220
?Jr?]iim ds STORELESTATEL v 220
:STOREINTENAl ...vvvvceeeieiiieeeeeiiieveeeeee e 220
:STORE:PANEL......coco e, 221
SYSTEM..ceviiiitiieeie et 222
fgrﬁ;irg s SYSTEMBRIGNNESS.....c.coooorrrrrr 222
SYSTemCOMMunicate:COMMand................ 223
SYSTem:COMMunicate:ETHemet: MACaddress.. 223
SYSTemFIRMware:DATE.........cccccccvvvvvvennnnn. 223
:SYSTenKEY:BEEPEL.............covvvvvvvrvrennrnnnn. 224
:SYSTEM:KLOCK........ccooviiiiiiieiiviieeereivirnn, 224
:SYSTeM:MODEL.....coeeiiiiieiiiiiiiiiieeeeeeeiii 225
:SYSTem:RESOIUtiON.........covviiieeeiiiiieeeeeeee, 225
SYSTENBERIAL........coovvvviviiiiii e, 225
:SYSTemVERsion[:FIRMware]..........cccceeennn... 225
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SCPI Commands

HCLS. i 151
FESE . tiiiie ettt 151
FESR i 152
FIDN ettt 152
FOPC oottt 152
FOP T et 153
RS T ittt 153
FSRE ..ttt 153
ST Bt 154
FTRG ittt 154

*CLS Set

Description Clears the standard event status register,extended
event status register ,and error queue.

Syntax *CLS

Set

“ESE

Description Sets or returns the ESER (Eventtatus Enable
Register) contents.

Syntax *ESE <NR1>

Query Syntax *ESE?

Parametef <NR1> 0-~255

Return parameter

Example

*ESE 65

Set the ESER to 01000001
*ESE?

->130

ESER=10000010

151



GYINSTEK GPM8310 User Manual

*ESR
Description Returns and clears the SESR $tandard Event

Status Register).
Query Syntax *ESR?

Return parameter«<NR1> 0~255

Example *ESR?

->198

SESR£1000110
*IDN
Description Returns the manufacturer, model nhumber, serial

number, and system version of the instrument.
Query Syntax  *IDN?

Return parameter<String>

Example * DN?
->GWInstekGPM-8310, GXXXXXXXXM00
Set
*OPC
Description Sets or returns the operation complete bit (bit0) in

SERS (Standard Event Status Registeryhen all
pending operations are completed.

Syntax *OPC
Query Syntax  *OPC?

Return parameter«<NR1>0 Operation isnd completed.

<NR1>1 Operation is completed.

Example *OPC?
Returns 1.

152



GUWINSTEK COMMAND OVERVIEW

*OPT

Description Returns the installed option.

Query Syntax *OPT?

Return parameter<String> C1:GBIP
C2:RS232
C3:USB Device
C7:Ethernet
EX1:External Sensor 1(2.5V/5V/10V)
EX2:External Sensor 2
(50mV/100mV/200mV/500mV/1V/2V)
G5:Harmonic measurement
DA4:4 channel D/A output

Example *OPT?
->C1,C2,C3,C7,EX1,EX2,G5,DA4

*RST Set
Description Initializes the settings
Syntax *RST

Set
*SRE
Description Sets orreturns SRER Gervice Request Enable

Register)

Syntax *SRE <NR1>

Query Syntax  *SRE?

Parametef <NR1> 0-~255
Return parameter
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Example *SER 7
Set thethe SRER to 00000111
*SRE
>3
SRER=00000011

*STB
Description Returns the SBR Status Byte Register) contents.

Query Syntax ~ *STB?
Return parameter«<NR1> 0~255

Example *STB?

>34

SBR=000010
*TRG Set
Description Executes single measurement (the same

operation as when Trigger is pressed).
Syntax *TRG
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AOUTut Commands
AOUTPUL oo 155
:AOUTputfNORMal]:CHANnel<x>.................. 155
:AOUTputfNORMal:IRTIME....cccovviiiieeeeen, 156
:AOUTput[:NORMalMODESX>........c.ccovvvvenen. 156
:AOUTput[:NORMalPRESEL.........ccvvveeennnen. 157
AOUTpPUt:NORMalRATE<X>.....cccevrvvreennnn. 157
:AOUTputDIGIitatMODE ..........ccccveeiiiiiennne 158
AOUTputDIGitalOUTPUL........ccoeviiiieeeeeee, 159
:AOUTPUtDIGItal SETUR....cvvveeee i, 159

:AOUTput

Description Returns all D/A output settings .

Query Syntax :AOUTput?

Return parameter<String>

Set

‘AOUTputfNORMal]:CHANnNel<x>

Description Sets orreturns a D/A output item .

Syntax :AOUTputfNORMal]:CHANnel<X>
{<Function>[,<Element>]}

Query Syntax  :AOUTputf[NORMal]:CHANnel<X2
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Parametef <> 1to4 (channe)

Return parameter<Function> U|I|P|S|Q|LAMBda|PHI|Beak|IPeak|FU]|
[IWH|WHP|WHM|AHAHP]AHM|NONE

1(If <Element> is omitted, the element it
set to 1)( For the GPM8310, only set to 1
or omitted)

Example ‘AOUTPUT:NORMAICHANNEL1NONE
Turns D/A channell output off (0V)
:AOUTPUT:NORMAL:CHANNEIZ1
->:AOUTPUT:NORMAL:CHANNELU11

Set

<Element>

:AOUTputfNORMal]:IRTime
Description Sets orreturn s the rated integration time that is

used in the D/A output of the integrated value .

Syntax :AOUTputfNORMal]:IRTime {<NRf> <NRf> <NRf>}
Query Syntax  :AOUTputfNORMal]:IRTim&
Parameter/ 1st<NRf> 0~9999(hour)

Return parameter2nd <NRf> 0~59(minute)
3rd <NRf> 0~59(second)

Example ‘AOUTPUT:NORMAL:IRTIME,1,10
:AOUTPUT:NORMAL:IRTIME
->:AOUTPUTNORMAL:IRTIMEL,1,10

Set

:AOUTput[:NORMalMODE<x>

Description Sets orreturns a D/A range mode . (Remote
Control Only)

Syntax :AOUTputfNORMal]:MODE<x>

{FIXed|MANual|COMPare
Query Syntax  :AOUTputfNORMal]:MODE<x2
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Parameter/ <X 1 to4 (channe)

Return parametergyqgq Fixed range mode
MANual Manual range mode
COMPare Comparator mode.

Example :AOUTPUT:NORMAL:MODEL1 FIXED
:AOUTPUT:NORMAL:MODE2

->:AOUTPUTNORMAL:MODEIFIXED

FIXed = Fixed range mode (default value)

(D«

ANote

Outputs +5 V when the rated value of each
measurement function is received.

€ MANual = Manualrange mode

The displayed values of the measurement functiot
when +5 V andi5 V are output as D/A output can
be set to any values of your choice. This enables !
D/A output to be expanded or reduced for each
channel (D/A zoom).

& COMPare = Comparator maal

By comparing with the comparator limits, this
instrument outputs +5V, 0V, od5 V.

:AOUTput[:NORMalPRESet Set
Description Sets the D/A outpu t items to their default values .
Syntax :AOUTputfNORMal]:PRESefNORMal|INTEGraté
Parameter NORMal Sets CH1:U, CH2:l, CH3:P, CH4:FU
INTEGrate Sets CH1:P, CH2:WH, CH3:AH, CH4:Fl

Example :AOUTPUT:NORAML:PRESEIORMAL

Set
:AOUTput[:NORMalRATE<x>
Description Sets orreturn s the maximum and minimum values

for when the D/A output is in manual range
mode. (Remote Control Only)
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Syntax :AOUTputfNORMal]:RATE<x> {<NRf>,<NRf>}
Query Syntax  :AOUTputfNORMal]:RATE<x?®
Parameter/ <x> 1to 4 (channe)
Return parametelangf>  -9.999E+12~9.999E+12
Example :AOUTPUT:RATE100;100
‘AOUTPUT:RATEL
->:AOUTPUTNORMAL:RATE100.0E+00,100.0E+00
ANote € When the D/A output is in manual range mode
Set the rated value for +5 V output and then that fi
d5 V output.

€& When the D/A output is in fixed range mode

There is no need to sdhese values. (The values d
not affect the output operation.)

€ When the D/A output is in comparator mode
Set the upper limit and then the lower limit.

Set
‘AOUTputDIGitaMODE
Description Sets the application mode of digital /O (Remote

Control Only). For details, refer to page 128
Syntax :AOUTputDIGital: MODE{10|4094
Query Syntax :AOUTputDIGita:MODE?
Parameter/ 10 Sets thedigital /0O to 10 mode.

Return parametergggg Sets the digital I/O to4094(serial to

parallel)mode.
Example :AOUTPUTDIGITAL:MODEIO
:AOUTPUTDIGITAL:MODE
->:AOUTPUTDIGITAL:MODEIO
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:AOUTputDIGital.OUTPut Set

Description When the 4094 mode (serial to parallel) isselected
for digital I/O, make use of this c ommand to set
output status.

Syntax :AOUTput:DIGitalOUTPut{<NR1><Boolean}

Parameter <NR1> 0~255 (serial input data)
<Boolean> 0,1 (strobe pulsg

Example :AOUTPUTDIGITAL:MODE4094

‘AOUTPUTDIGITAL:OUTPUTLO, 1

:AOUTputDIGital:SETup Set

Description When the 10 mode is selected for digital I/0,make
use of this command to set output status.

Syntax :AOUTput:DIGitalSETup{<Boolean}

Parameter <Boolean> 0,1 (OUT1,0UT2,0UT3,00UT4)

Example ‘AOUTPUTDIGITAL:MODEIO

‘AOUTPUTDIGITAL:SETUP 0,1,0,1

Sets OUT1 to low, OUT2 to high, OUT3 to low, OUT
to high
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COMMunciate Commands
ICOMMUNICAE.....vuiiieieeiee e 160
:COMMunicateHEADET ...........ccvvevieeeriiienen, 160
:COMMunicateLOCKOUL..........ccoevvvvereerinnnnnn, 161
:COMMunicateREMOtE...........ooeveeviiviieieeeees 161
:COMMUNICAtESTATUS .....ceieevvee e 162
:COMMunicate:VERBOSE..........c.ccvvveereerivnnnnn, 162

:COMMunicate

Description Returns all communication settings.

Query Syntax :COMMunicate?

Return parameter<String>

Set

:COMMunicateHEADer
Description Sets orreturn s whether headers are attached to

guery responses
Syntax :COMMunicateHEADer{<Boolean>|OFF | ON}
Query Syntax ~ :COMMunicateHEADef?
Parameter <Boolean>00FF

<Boolean3 ON
Return parameterO Returrs without aheader

1 Returrs with a header
Example :COMMUNICATEHEADERON

:COMMUNICATEHEADER
->:COMMUNICATEHEADERL
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AN Example of a responseith a header
ote
(INPUT:VOLTAGE:RANGE 150.0E+00
Example of a respons&ithout a header

150.0E+00
Set
:COMMunicateLOCKout
Description Setsor returns local lockout.
Syntax :COMMunicateLOCKout{<Boolean>|OFF | ON}
Query Syntax :COMMunicateLOCKou®
Parameter <Boolean>00FF
<Boolean3 ON
Return parameter0 Disablethe local key.
i Enablethe local key.
Example :COMMUNICATELOCKOUTON
:COMMUNICATELOCKOUT?
> :COMMUNICATE:LOCKOUT
Set
:COMMunicateREMote
Description Sets or returns the GPM-8310 series to remote or
local mode. ON is remote mode.
Syntax :COMMunicate:REMotd <Boolean>|OFF | ON}

Query Syntax :COMMunicate:REMote?
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Parameter <Boolean>00FF
<Boolean4 ON

Return parameter0 Turn theremote function off.
1 Turn theremote function on.
Example :COMMUNICATEREMOTEON

:COMMUNICATEREMOTE?
->:COMMUNICATE:REMOTE 1

:COMMunicateSTATus
Description Returns and clearsthe line-specific status(Only for
RS232)
Query Syntax :COMMunicateSTATU®
Return parameterBit 0 Parity error
(each status bit) Bit 1 Framing error
Bit 2 Noise errorBreakcharacter detection
Bit 3and Always zero.
higher
Example :COMMUNICATESTATUS
>0
A € When an event occurs, the corresponding bit is se
Note in the status.
€ When the bit is read, it is cleared.
€ Zero is returned for interfaces othéhan RS232.
Set
:COMMunicate:VERBose
Description Sets or returns whether the response to a query is
returned fully spelled out or in its abbreviated
form.
Syntax :COMMunicate:VERBosg<Boolean>|OFF | ON}
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Query Syntax :COMMunicate:VERBose?
Parameter <Boolean>00FF

<Boolean3 ON

Return parameterQ Turn theverbosefunction off.

1 Turn theverbosefunction on.
Example :COMMUNICATE:VERBOSEN
:COMMUNICATE:VERBOSE
->:COMMUNICATE:VERBOSE 1
ANote Example of a responstilly spelled out
:INPUT:VOLTAGE:RANGE 150.0E+00

Example of a response in abbreviated form
:VOLT:RANG 150.0E+00
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DISPlay Commands

DISPIAY......oeeeiiire e 164

DISPlay:NORMaL.......cccccovvveiiiieesiea s 164

DISPlay[:NORMaI:ITEM<XZ.......cccceerrrvreennnn 164

:DISPlay:INTegrate:ITEM<X=..........cccvvvveeerenn. 166

DISPIay:PAGE..........ccoe e 167
:DISPlay
Description Returns all display settings.

Query Syntax :DISPlay

Return parameter<String>

:DISPlay:NORMal
Description Returns all normal measurement data display
settings.

Query Syntax :DISPlay:NORM&t

Returnparameter <String>

Set
:DISPlay[:NORMal]:ITEM<x>
Description Sets or returns a hormal measurement data display
item. Refer to page81 for details.
Syntax :DISPlay[:NORMal]:ITEM<xs=Function,<Element>]

Query Syntax :DISPlay[:NORMal]:ITEM<x>?
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Parametef

<XxX>

1 to10(display).

Return parameter<Function> U|UPPeak|UMPeak|l|IPPeak|IMPeak
|P|PPPeak|PMPeak|S|Q|LAMBda|CFU
|CFI|PHI|FUIFI|UTHD|ITHEMATH|MCR

| 1(If <Element> is omitted, the element i
e set to 1)( For the GPMB310, only set to 1

or omitted)

Example :DISALAY.NORMAL:ITEM1 U1
:DISPLAY:NORMAL:ITEN1
->:DISPLAY:NORMAL:ITEM1,U

<Function> Function GPM8310Indicator

U VoltageV V]

UPPeak Maximum voltage V+pk [V+pK]

UMPeak Minimum voltage:V-pk [V-pK]

I Current | ]

IPPeak Maximum current: I1+pk [1+pkK]

IMPeak Minimum current: -pk [I-pk]

P Active power P [P]

PPPeak Maximum power: P+pk [P+pK]

PMPeak Minimum power: Rpk [P-pK]

S Apparent power S [VA]

Q Reactive power Q [VAR]

LAMBda Power facto# [PF]

CFU Voltage facto [CFV]

CH Current facton [CFI]

PHI Phase difference~ [DEG]

FU Voltage frequencyM [VHZ]

FI Current frequency fl [AHZ]

UTHD Total harmonic distortion of [THDV]

voltageVthd
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ITHD

MATH
MCR

:DISPlay:INTegrate:ITEM<x>

Total harmonic distortion of [THDI]
current Ithd

Mathematical Computation [MATH]
Maximum Current Ratio [MCR]
Set

Description Sets or returns a Integrate measurement data
display item. Refer to page 97 for details.

Syntax :DISPlay:INTegrate:ITEM<x>
<Function>[,<Element>}]

Query Syntax :DISPlay:INTegrate:ITEM<x>?

Parameter/ <x> 1 to 2(display)

Return parameter<Function> {WHP|WHM|WHAVG|AHP|AHM|AH

AVG|U|}

1(If <Element> is omitted, the
element is set to )( For the GPM
8310, only set to 1 or omitted).

<Element>

Example :DISPLAY: INTEGRATE:ITEM1 WHP
:DISPLAY: INTEGRATE:ITEM1?
->:DISPLAY:INTEGRATE:ITEM1 WHP

<Function> Function GPM-8310Indicator

WHP Positive watt hour WP+  [WP+]

WHM Positive watt hour WP [WR]

WHAVG Average power [P(avg)]

AHP Positive ampere hour g+ [g+]

AHM Positive ampere hour q [g]

AHAVG Average current [a(avg)]

U VoltageV V]

I Current | ]
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Set

:DISPlay:PAGE
Description Sets or returns the display page item.

Syntax :DISPlay:PAGE<Function3}

Query Syntax :DISPlay:PAGE?

Parameter/ <Function> {MEASurement|ENLArge|INTEgtar|
Return parameter SYSTem_INFO|SYSTem_CONFig|SET!

AVERage|VA_RABE_CONFig|EXT_RAM
Ge_CONFig|RADIEXTernal|SAVE_LOA
|OPTlon_DA|GRAPh|HARMonic_GRAF
HARMonic_LIST_GRARHARDCOPY|S(
PIIMATH}

Example :DISPLAY:PAGE MEASUREMENT
:DISPLAY:PAGE?
->:DISPLAY:PAGE MEASUREMENT
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HARMonics Command

THARMONICS.....coeie e 168
:HARMONICSDISPIay............cccoccviiviiiiieeee e, 168
‘HARMonics:DISPlay[:STATE].....cccccvevcvvreannee. 168
:HARMOonicsDISPlay:ORDer..........ccccvvvveeeeenn. 169
:HARMOoONICSPLLSOUrCE......ccevvvveeeeeeiiiiiee, 169
:HARMONICSORDET........ccceeeeiiiiiiiiiiiieeee e, 170
‘HARMONICSTHD .ocovvvvveeeeiiiiieeee e 170
‘HARMonics
Description Returns all harmonic measurement settings.

Query Syntax :HARMonics?

Return parameter<String>

‘HARMonicsDISPlay
Description Returns all harmonic measurement display
settings.

Query Syntax  :HARMonicsDISPlay

Return parameter<String>

Set
:HARMonicsDISPlay[:STATe]
Description Sets orreturns the on/off state of harmonic

measurement data display.
Syntax :HARMonicsDISPlay[:STATékBoolean>|OFF|ON}
Query Syntax ~ :HARMonicsDISPlay[:STATe]?
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Parameter <Boolean>00FF
<Boolean3 ON

Return parameterQ Turn the harmionicdisplay off.
1 Turn the harmionicdisplay on.
Example :HARMONICS:DISPLASTAE OFF

:HARMONICS:DISPLABTAE?
->:HARMONICS:DISPLASTAE O

Set
‘HARMonicsDISPlay:ORDer
Description Sets orreturns the harmonic order of the harmonic

component that is shown in graph->hormoics->bar
page for the harmonic measurement data display.

Syntax ‘HARMonicsDISPlayORDer{<NR1>}
Query Syntax :HARMonicsDISPlayORDefr?
Parameter/ <NR1> 1 to 50(harmonic order)

Return parameter

Example :HARMONICS:DISPLAY:ORDER
:HARMONICS:DISPLAY:ORDER
->HARMONICS:DISPLAY:ORDER

Set
‘HARMonicsPLLSource
Description Sets orreturns the PLL source.
Syntax ‘HARMonicsPLLSourcgU1|I1}
Query Syntax :HARMonicsPLLSourc®
Parameter/ Ul Select pll source at voltage.
Return parameter|1 Select pll source at current.

Example ‘HARMONICS:PLLSOURCE U1
‘HARMONICS:PLLSOURCE
->:HARMONICS:PLLSOURGEL
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Set
:HARMonicsORDer
Description Sets orreturns the maximum and minimum

harmonic orders that are analyzed.

Syntax :HARMonicsORDer {<NRf>,<NRf>}
Query Syntax  :HARMonicsORDefr?
Parameter/ 1st <NRf> 1(minimum harmonic order,fixed at
Returnparameter 1)

2nd <NRf> 50 (maximum harmonic order)
Example ‘HARMONICS:ORDER 1,20

‘HARMONICS:ORDER?
->:HARMONICS:ORDER 1,20

Set
:HARMonicsTHD
Description Sets or returns the equation used to compute the
THD (total harmonic distortion).
Syntax ‘HARMonics:THD {TOTal|[FUNDamental}
Query Syntax :HARMOonics:THD?
Parameter/ TOTal (CSA)
Return parameterFUNDamentaI(IEC)
Example :HARMONICS:THD FUNDAMENTAL

‘HARMONICS:THD?
->:HARMONICS: THD FUNDAMENTAL
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HOLD Command

Set
‘HOLD
Description Sets or returns the on/off state of the output hold

feature for display, communication, and other
types of data.

Syntax :HOLD {<Boolean>|OFF|ON}
Query Syntax ‘HOLD?
Parameter <Boolean>0 OFF

<Booleand1 ON

Returnparameter 0 Turn thehold function off.
1 Turn thehold function on.
Example :HOLD OFF
:HOLD?
->:HOLD 0
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INPut Commands

INPUL. ..ot 173
EINPULECFACHOL. ...t 173
INPUIWIRING .. 173
[INPULEMODE. ..ot 174
[INPUL::VOLTAGE. ... 174
[:INPut]:VOLTage:RANGE.........c...evvrrrrerrnnne 174
[INPut]:VOLTage:AUTOQ........ccccevrrreereniirnnnn. 175
[:INPuUt]:VOLTageCONFIg......c.cvvveeriiiiineeeeien 175
[INPuUt]:VOLTagePOJdunp ......cccovvvveeeeriirrnnnnn. 176
[INPUt]:CURRENL.......ctviiieeeiiiiee e 176
[:INPut]:CURRent:RANGE.........c..ceevvvereeerne 176
[:INPuUt]:CURReNt: AUTOQ.........c.cevvvvveereeriinenn. 177
[:INPuUt]:CURRENEONFIg........oceveriiiriireeenien 178
[:INPuUtl:CURRENBOJUNP.......cvvvreriiiiireeenieen 178
[:INPut]:CURRenEXTSensoCONFig<x>........ 179
[:INPut]: CURRenEXTSensoPOJump<xz........ 179
[:INPut]:CURRent:SRATio:ELEMentl<x>......180
[INPUt::RCONTiQ...ccceviiiiieeeeiiieee e 180
[INPUL]:SCALING....cceveeiiiiiiiee e iiiiee et 181
[:INPuUt]:SCALING[:STATE]...cccevirriereeiiiiieeenne 181
[:INPut]:SCALing:{VT|CT|SFACtor}:ELEMent&8%
[INPUt]:SYNChronize........ccccceeeeeiieieieeeeeeeenn. 182
INPULFILTEL .o 182
[INPUL]:FILTEr:LINE. ... 182
[:INPut]:FILTer:FREQuency............cccvvvvvuvnnnnn. 183
[INPUL:POVEL. ... 183
[INPUt:CRANGE......cceeiiiiiiieeeiiiiee e 184
[INPULEZERD ..o 185
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‘INPut

Description Returns all input settings .

Query Syntax (INPut?

Return parameter<String>

Set

[[INPut]:CFACtor
Description Sets or returnsthe crest factor.
Syntax [:INPut]:CFACtor 3|6|A6
Query Syntax [:INPut]:CFACtor?
Parameter/ 3 crest factor3.
Return parameterg crest factor6.

A6 Display range expand mode (6A) for cre

factor

Example INPUT:CFACTOR 3

:INPUT:CFACTOR?

> INPUT:CFACTOR 3

Set
[:INPut]WIRing
Description Sets or returnsthe wiring system .
Syntax [:INPutjWIRing{P1W2}
Query Syntax  [[INPut]WIRing?
Parameter/ P1W2 Singlephase, twewire system (For
Return parameter the GPM8310,the wiring system is
fixed to P1W2

Example (INPUTWIRINGP1W2

(INPUTWIRING?

> INPUTWIRINGP1W?2
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Set

[:INPut]:MODE
Description Sets or returns the voltage and current

measurement mode.
Syntax [:INPut]:MODE {DGACJACDCYMEar}
Query Syntax  [:!INPut]:MODE?
Return parameterDC The DC modeis selecied.

AC The ACmode s seleckd.

RMS The AC+DC mode s seleckd.

VME The V-MEAN modeis selecied.
Example :INPUT:MODEACDC

:INPUT:MODE?

->:INPUT:MODERMS

[:INPuf]:VOLTage
Description Returns all voltage measurement settings.

Query Syntax [:INPut]:VOLTage?

Return parameter<String>

Set
[:INPut]:VOLTage:RANGe
Description Sets or returns the voltage range.
Syntax [:INPut]:VOLTage:RANGe {<Voltage>}
QuerySyntax [[INPut]:VOLTage:RANGe?
Parameter/ <Voltage> 15, 30, 60, 150, 300, 600(\WWhen the
Return parameter crest factor is set to 3

7.5, 15, 30, 75, 150, 300(WMhen the
crest factor is set to ®r 6A.
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Example (INPUT:VOLTAGE:RANGE 600V
(INPUT:VOLTAGE:RANGE?
> INPUT:VOLTAGE:RANGE 600.0E+00

Set

[:INPut]:VOLTage:AUTO
Description Sets or returns thevoltage auto range on/off state .
Syntax [:INPut]:VOLTage:AUTO {<Booleai®OFF|ON}
Query Syntax  [:INPut]:VOLTage:AUTO?

Parameter <Boolean>00FF

<Boolean® ON

Return parameter0 Turn the voltage auto range function off.
1 Turn the voltage auto range functionno

Example (INPUT:VOLTAGE:AUTO ON
(INPUT:VOLTAGE:AUTO?

> INPUT:VOLTAGE:AUTO 1

Set

[:INPut]:VOLTageZONFig
Description Sets or returnsthe valid voltage range.

Syntax [:INPut]:VOLTagec ONFig{ ALLKVoltage>[,Voltagefs}
Query Syntax [:INPut]:VOLTage&CONFig?

Parametef ALL All ranges are valid.

Return parameteroiages  See(:INPut:VOLTage:RANGe).

Example (INPUT:VOLTAGEEONFIG 300,150,30
(INPUT:VOLTAGEONFIG?
->:INPUT:VOLTAGE:CONFI300.0E+00,150.0E+00,
30.0E+00
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Set
[:INPut]:VOLTage?OJump
Description Sets or returnsthe jump destination range that is
used when a voltage peak over-range occurs.
Syntax [:INPut]:VOLTage?OJump{ OFFkVoltage>}
Query Syntax  [:INPut]:VOLTage2OJum?
Parametef OFF No jump destination voltage range
Return parameteroiiage-  See(:INPut:VOLTage:RANGe).
Example INPUT:VOLTAGEPOJUMPG00V
INPUT:VOLTAGEPOJUMP
->INPUT:VOLTAGEPOJUMPG600.0E+00
[:INPut]:CURRent
Description Returns all current measurement settings.
Query Syntax  [:INPut]: CURRent?
Return parameter<String>
Set
[:INPut]:CURRent:RANGe
Description Sets or returns the current range.
Query [:INPut]:CURRent:RANGe
{<Current>|EXTernatx><Voltage»)}
Query Syntax [:INPut]: CURRent:RANGe?
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Parameter/ <> 1,2(EXT1,EXT2)

Return parameter_q, \wants 5, 10, 20, 50, 100, 200, 500(MA)
1, 2, 5, 10, 20(Ajvhen the crest factor is
setto 3

2.5, 5,10, 25, 50, 100, 250(mA)
0.5, 1, 2.5, 5, 10(AWhen the crest factor is
set to 6or 6A.

EXTernal 2.5, 5, 10(\V) when the crest factor is set ta

<Voltage> 3.
1.25 2.5, 5(V) when the crest factor is set
to 6 or 6A.

EXTerna2 50, 100, 200, 500,(mV), 1, 2(V)when the
<Voltage> crest factor is set to 3

25, 50, 100, 250,(mV), 0.5, 1(V) wen the
crest factor is set to ®r 6A.

Example (INPUT:CURRENT:RANGE 20A
(INPUT:CURRENT:RANGE?
> INPUT:CURRENT:RANGE 20.0E+00
(INPUT:CURRENT:RANGE EXTERNADV
INPUT:CURRENT:RANGE?
-> INPUT:CURRENT:RANGE EXTERNAD.OE+00

Set

[:INPut]:CURRent:AUTO
Description Sets or returns the current auto range on/off state.
Syntax [:INPut]: CURRent:AUTO {<BooleatGFF|ON
Query Syntax  [:INPut]:CURRent:AUTO?
Parameter <Boolean>00FF

<Boolean3 ON
Return parameterQ Turn the current auto range function off.

I Turn thecurrentauto range function o.
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Example (INPUT:CURRENT:AUTO ON
INPUT:CURRENT:AUTO?
->:INPUT:CURRENT:AUTO 1

Set

[:INPut]: CURRen€ONFig
Description Sets or returnsthe valid current range.
Syntax [:INPut)CURRentCONFig

{ALLKCurrent[,Current{z}
Query Syntax  [:[INPut])CURRenCONFig?

Parametef ALL All ranges are valid.
Return parameter o rent- See(:INPUutCURRenRANGe).
Example (INPUTCURRENTONFIG 20,D0,1

INPUTCURRENTCONFIG?
->:INPUTCURRENICONFIG20.0E+00,0.0E+00,

1.0E+00
Set
[:INPut]:CURRenBOJump
Description Sets or returnsthe jump destination range that is

used when a current peak over-range occurs.

Syntax [:INPutl)CURRenPOJump{ OFFkCurrent}

Query Syntax  [:[INPutf]CURRenPOJump?

Parametef OFF No jump destinationcurrentrange

Return parameter o, rant>  See(:INPUtCURRenRANGe).

Example (INPUTCURRENPOJUMP20A
(INPUTCURRENPOJUMP

->:INPUTCURRENPOJUMP20.0E+00
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[:INPut]: CURR

Set
enEXTSensoCONFig<x>

Description Sets or returnsthe valid external current sensor
range.

Syntax [:INPut]CURRent:EXTSAenSGJONFig<x>
{ALLkVoltage-[,Voltage(s}

Query Syntax  [:INPutl)CURRenEXTSensor:CONFig>?

Parametef <x> 1,2(EXTL1,EXT2)f <x> is omitted, by

Return parameter

Example

default sets or returns EXT2 config.
ALL All ranges are valid.
<\oltage> See(:INPUICURRenRANGe).
JINPUTCURRENEXTSENSOR:CONFIG1 2,0.5,0.1
(INPUTCURRENEXTSENSORONFIGP

>INPUTCURRENT:EXTSENSQRONFIGL
2.00E+00,%0.0E03,1000E03

[:INPut]:CURR

Set
enEXTSensoPOJump<x>

Description Sets or returnsthe jump destination range that is
used when a current peak over-range occurs.

Syntax [:INPutl]CURRenEXTSensor:POJump<x>
{OFFkVoltage>}

Query Syntax  [[INPutCURRent:EXTSens®OJump<x=?

Parametef <> 1,2(EXT1,EXT2)f <x> is omitted, by

Return parameter

default sets or returns EXT2 config.
OFF No jump destinationcurrentrange
<Voltage> See(INPut:CURRenRANGe).

Example

(INPUTCURRENT:EXTSENSG®OJUMP 12V
(INPUTCURRENT:EXTSENSG®OJUMP2
> INPUTCURRENT:EXTSENSG®JUMP12.00E+00
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Set
[[INPut]CURRenSRATI0:ELEMedkx>

Description Sets orreturn s the external current sensor
conversion ratio of the specified element.

Syntax [:INPut]CURRenSRATicELEMentkx>{<NRf>}

Query Syntax [[INPutCURRent:SRATiBLEMen<x>?

Parametef <x> 1,2(EXT1,EXT2)f <x> is omitted, by

Return parameter default sets or returns EXT2 config.
<NRf> 0.001to 9999

Example :INPUT:CURRENT:SRATIO:ELEMENT11 10

INPUT:CURRENT:SRATIO:ELEMENT11?
> INPUT:CURRENT:SRATIO:ELEMENT1 EXT1,10.

Set
[:INPut]RCONfig
Description Sets orreturn s the on/off state of the range
configuration (valid range selection) feature.
Syntax [:INPut]RCONfig{<Boolear>| OFF|ON}
Query Syntax  [:INPut:RCONfid?
Parameter <Boolean>00FF
<Boolean4 ON
Return parameterQ Turn therangeconfiguration featureoff.
i Turn therangeconfiguration featue on.

Example !INPUTRCONFIGON
INPUTRCONFI@
->:INPUTRCONFIG1
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[:INPut]:SCALing

Description Returns all scaling settings.
Query Syntax  [:INPut] :SCALing?

Return parameter<String>

Set

[:INPut]:SCALINgSTATe]
Description Sets or returnsthe scaling on/off state.
Syntax [:INPut]:SCALingSTATé{<Boolean3OFF|ON:
Query Syntax [:INPut]:SCALIngSTAT§?
Parameter <Boolean>00FF

<Booleans ON
Return parameterQ Turn the scaling function off.

1 Turn the scaling function n.

Example (INPUT:SCALING:STATE ON
(INPUT:SCALING:STATE?
> INPUT:SCALING:STATE 1

[:INPut]:SCALIndVT|CT|SFACtorELEMa

t<x>

Description Sets orreturns the VT ratio, CT ratio, or power
coefficient of the specified element.

Syntax [:INPut]SCALIng{VT|CT|SFACtorELEMent<x>
{<NRf>}

Query Syntax  [[INPut} SCALIngVT|CT|SFACtorELEMent<x>?

Parametef <x> 1(If <Element> is omitted, the element it

Return parameter set to 1)( For the GPMB310, only set to ]

or omitted)

<NRf> 0.001 to 9999
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Example !INPUTSCALIG:VT:ELEMENTID
INPUTSCALIG:VT:-ELEMENT1
->:INPUTSCALIG:VT:ELEMENT1 10

Set

[:INPut]:SYNChronize
Description Sets or returns the synchronization source.
Syntax [:INPut]:SWChronize {VOLTage|CURRent|OFF}
Query Syntax  [:INPut]:SYNChronize?
Parametef VOLTage Select the voltage synchronization
Return parameter source.

CURRent Select the current synchronization

source.

OFF Select the off synchronization source

Example !INPUT:SYNCHRONIZE VOLTAGE

INPUT:SYNCHRONIZE?
> INPUT:SYNCHRONIZE VOLTAGE

[:INPut]:FILTer

Description Returns all input filter settings .
Query Syntax  [:INPut] :FILTer?

Return parameter<String>

Set
[:INPut]:FILTelLINE
Description Sets orreturns the line filter .
Syntax [:INPut]:FILTerLINE {<Boolean3OFF|ON:

Query Syntax  [:!INPut:FILTerLINE?

182



GWINSTEK COMMAND OVERVIEW

Parameter <Boolean>00FF
<Boolean3 ON

Return parameterQ Turn theline filter function off.
1 Turn theline filter function on.
Example (INPUT:FILTERINE OFF

(INPUT:FILTERINE?
> INPUT:FILTERINEO

Set
[:INPut]:FILTelFREQuency
Description Sets orreturns the frequency filter .
Syntax [:INPut]:FILTeFREQuency<Boolean3OFF|ON
Query Syntax  [:!INPut]:FILTeFREQuency
Parameter <Boolean>00FF
<Boolean3 ON
Return parameter0 Turn thefrequencyfilter function off
1 Turn thefrequencyfilter function on.
Example (INPUT:FILTEFFREQUECNYOFF
(INPUT:FILTEFFREQUECNY
> INPUT.FILTEFFREQUECNY
[:INPut]POVer
Description Returns the peak over-range information .
Query Syntax  [:INPut]POVer
Return parameterBit0 Voltagepeak ovewrangeis occurring
Bitl Currentpeak ovefrangeis occurring

Example INPUTPOVER
->:INPUTPOVERL
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[:INPut])CRANge
Description Sets orreturns the check range status
Query Syntax  [:}INPut]:(RANge?
Return parameterBit0 The voltage is at the condition for
reducing the auto range or less
Bitl The voltage exceeds the condition for
raising the auto range
Bit2 The voltage is overange.
Bit3 The voltage is peak oveange.
Bit4 Thecurrentis at the condition for
reducing the auto range or less
Bit5 Thecurrentexceeds the condition for
raising the auto range
Bit6 Thecurrentis overrange.
Bit7 Thecurrentis peak overange.
Example INPUTCRANGR

->:INPUTCRANGES
(Indicate the voltage is peakverrange

184



GWINSTEK COMMAND OVERVIEW

Set

[:INPut]ZERO
Description Sets or returns the zero state.
Syntax [:INPut]:ZERO[<Boolean>|OFF|ON}
Query Syntax  [:!INPut]:ZERO?
Parameter <Boolean>00FF

<Boolean3 ON
Return parameterQ Turn the zero function off

1 Turn the zerofunction on.
Example (INPUT:ZERO OFF

(INPUT:ZERO?

> INPUT:ZERO 0
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INTEGate Commands

ANTEGIALe. ..vvve e srteee e se e 186
INTEGrate:MODE..........cccceeviveeniirencee e 186
(INTEGrate:FUNCHON.........ceevveiiiiiiieie e 187
ANTEGIAE:TIMEL...ciiii e cee e 187
ANTEGrate:STARL....ovoviee e 187
ANTEGrate:STOPR.....cccviiie e 188
INTEGrate:RESEL......cccvveiiiveeiiie e 188
ANTEGrate:STATE c.oo e 188
INTEGrate
Description Returns all integration settings.

Query Syntax INTEGrate?

Return parameter<String>

Set
INTEGate:MODE
Description Sets or returns the integration mode.
Syntax :INTEGate:MODE MANUal|[NORMa|CONTinuoug
Query Syntax INTEGate:MODE?
Parameter/ MANUal Manual integration mode

Returnparameter NORMal Standardintegration mode.

CONTinuous Continuous integration mode.
Example INTEGRATE:MODE MANUAL

INTEGRATE:MODE?

->:INTEGRATE:MODE MANUAL
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Set
INTEGate:FUNCtion
Description Sets or returns theintegration function .
Syntax :INTEGrate:FUNCtion {WAT[ARMPEre}
Query Syntax INTEGate FUNCtion?
Parameter/ WATT Select the integration function watt.

Return parameterAMPEre Select the integration function ampere.

Example (INTEGRATE:FUNCTION WATT
(INTEGRATE:FUNCTION?
> INTEGRATE:FUNCTION WATT

Set

INTEGate:TIMer
Description Sets or returns the integration timer value.
Syntax :INTEGrate:TIMer {<NR>,<NR><NRf>}
Query Syntax (INTEGrate: TIMer?

Parameter/ 1st <NRf> 0 to 9999(hours)

Return paramete 2nd <NR> 0 to 59 (minutes)

3rd <NRf> 0 to 59 (seconds)

Example INTEGRATE:TIMER 1,0,0
INTEGRATE:TIMER?
> INTEGRATE:TIMER 1,0,0

INTEGate:STARt Set
Description Starts integration.

Syntax (INTEGate:STARt

Example INTEGRATE:START

187



GYINSTEK

GPM8310 User Manual

INTEGate:STOP Set
Description Stops integration.

Syntax INTEGate:STOP

Example :INTEGRATE:STOP

INTEGate:RESet Set
Description Resets the integrated value.

Syntax INTEGate:RESet

Example INTEGRATE:RESET
INTEGate:STATe

Description Returns the integration status.

QuerySyntax INTEGate:STATe?

Return parameterERRor

Integration overflove.

RESt Integration reses.
STARt Integrationis in progress.
STOP Integration stops.
TIMeup Integration stogs due to integration
timeout.
Example INTEGRATE:STATE?
>RESET
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Math Commands

Set

‘MATH
Description Sets orreturn s the MATH equation.

Syntax :MATH {<Equation>[,<Parameterl>][,<Parameter2>]
Query Syntax ‘MATH?

Parameter/ Equation  {ADD|SUB|MUL|DIV|DIVA|DIVB}

Return parameterparameterl {U|I|P|S|Q}
Parameter2 {U|l|P|S|Q}

Example ‘MATH ADD
Set math equation to A+B
‘MATH?
->:MATH ADD
<Equation> Definition
ADD A+B
SUB AB
MUL AxB
DIV A/B
DIVA A/B?
DIVB A’/B
<Parameterl,2> Definition
U Voltage U
I Current |
P Activepower P
S Apparent power S
Q Reactive power Q
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MEASure Commands

IMEASUIE....oeiiiee et eree e 190
'MEASUre:AVERAQING.......cuuvirieeieeereeeeieecinnnns 190
:MEASUreAVERagIingSTATE]....cccvvevrrreennen. 190
:MEASure:AVERagIinGYPE...........cccccevvvnrenn 191
:MEASure:AVERaging:COUNL................c.... 191
'MEASUre:MHOLA..........ccccvvrviireniir e 192

‘MEASure

Description Returns all measured and computed data output
settings.

Query Syntax ‘MEASure?

Return parameter<String>

:MEASure:AVERaging

Description Returns all averaging settings.
Query Syntax :MEASure:AVERaging?

Return parameter<String>

Set

‘MEASure:AVERagiRGTATe]
Description Sets or returnsthe on/off state of averaging .
Syntax :MEASure:AVERagifi@ TATe]<Boolean>|OFF|ON}
Query Syntax :MEASure:AVERagiigTATe?
Parameter <Boolean>00FF

<Boolean4 ON
Return parameter0 Turn theaveragingfunction off.

1 Turn theaveragingfunction on.
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Example ‘MEASURE:AVERAGIN&TATEON
‘MEASURE:AVERAGIN&IATE
->:MEASURE:AVERAGIN&IATEL

Set

:MEASure:AVERagingYPE
Description Sets or returnsthe averaging type.

Syntax :MEASure:AVERagingYPHELINear|EXPonerjt
Query Syntax :MEASure:AVERagingYPE

Parameter/ LINear Select averaging type to linear.

Return parameterEXPonem Selectaveraging type to exqnent.

Example ‘MEASURE:AVERAGINGYPELINEAR
‘MEASURE:AVERAGINGYPER
->:MEASURE:AVERAGING/PE.LINEAR

Set

:MEASure:AVERaging:COUNt
Description Sets or returns the averaging coefficient
Syntax :MEASure:AVERaging:COUNt {<NRf>}
Query Syntax :MEASure:AVERaging:COUNt?
Parameter/ <NRf> 8,16,32,64

Return parameter

Example :MEASURE:AVERAGING:COUNT 8

‘MEASURE:AVERAGING:COUNT?
->:MEASURE:AVERAGING:COUNT 8
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Set

‘MEASure:MHOLd
Description Sets the MAX hold on/off state.
Syntax :MEASure:MHOLd<Boolean>|OFF|ON}
Query Syntax :MEASuréMHOLd?
Parameter <Boolean>0 OFF
<Booleand ON
Return parameterO Turn the MAX hold function off.
1 Turn the MAX hold function o.
Example ‘MEASURE:MHOLD ON

‘MEASURE:MHOLD?
->:MEASURE:MHOLD 1
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NUMeric Commands

NUMETIC ..eviiiiiiiiiie e 193
NUMeric:FORMaL........ccovviiiiiie e, 193
NUMeric:NORMalL.........ccccoovvvviieiiiieeeeeniien, 194
NUMeric[NORMal]:VALUE.........cccceevvvrernnen. 194
NUMeric[:NORMal]:NUMEr.........cccvvveerrennnn. 196
NUMeric[NORMal:ITEM<X=.........cccvvrerennrnnn 196
NUMeric[NORMal]:PRESet..........ccccccvverenee. 200
NUMeric[:NORMal]:CLEar...............cccvvvvneee 202
NUMeric[:NORMal]:DELete........cccccvvreeeeennnn. 202
NUMeric[:NORMal]HEADET.........ccccceeeeeeennnn.. 203
INUMETICLIST. ..ot 203
'NUMETiC:LISTVALUE.......cccvveeiiiee e 204
:NUMeric.LISTNUMDET .......ccovvveeiiiee e, 205
:NUMETIC.LISTORDEI......cccvvveiirreeciieeesieeee e 205
:NUMEriC:LISTSELECL......cccvvvevvvee e 206
:NUMETCLISTITEMSX>.....ccoevivieeiiee e 206
:NUMEeric:LISTPRESEL.........ccoveeiireecvveeenennnn 207
:NUMeric.LISTCLEAL........cccoveevrieeeiiee e 208
:NUMeric:LISTDELEte........cccvvveecireecrrreeneennn 209
INUMEFC:HOLD .....ooeeiiieeecee e 209
:NUMeric
Description Returns all numeric data output settings.

Query Syntax :NUMeric ?

Return parameter<String>

Set
:NUMeric:FORMat
Description Sets or returnsthe numeric data format.

Syntax :NUMeric:FORMat{ASCii|FLOgt
Query Syntax ‘NUMeric:FORMaf
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Parameter/ ASCii Select numeric data format to ascii.
Return parameter

FLOat Select numeric data format to float.

Example :NUMERICFORMAT ASCII
:NUMERICFORMAT?
->:NUMERICFORMATASCII

A & ASCii

Note . .
Physical values are output in the <NR3crmat.

(Only the elapsed integration time TIMEE is
output in <NR1> format)

The data items are separated by commas.
€& FLOat

A header (for exampl e,
in front of each numeric data block.

A physical value in IEEE singbeecision floating
point (4-byte) format follows the header.

#N (N -digit byte number)(data byte sequence)
The byte order of the dataf@ach item is MSB First

‘NUMeric:NORMal
Description Returns all normal numeric data output settings.

Query Syntax :NUMeric:NORMal ?

Return parameter<String>

AN ) The number of numeric data items output by :
ote
NUMeric[:NORMal]:ITEM<x> is determined by :
NUMeric[:NORMal][NUMber.

:NUMeric[:NORMal]:VALue

Description Returns the numeric data.
Query Syntax  :NUMeric[:NORMal]:VALuef<NRf>}
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Parameter

<NRf> 1to 50(item number)

Example

é If <NRf>is specified, only the numeric data for the
specified item is output

‘NUMERIC:NORMAL:VALUE? 1
-> 103.79E+00

é I f <NRf> is omitted,
to the number specified by the :

NUMeric[:NORMal]:NUMber command are output in
order.

‘NUMERIC:NORMAL:VALUE?

>
103.79E+00,1.0143E+00,105.27B+{omitted)..,50.0
01E+00

Numeric Data
Format

 Measurement valued), |, P, PPPeakPMPeak S,
Q, LAMBda,CFU,CFI,FU,FI,UTHD and ITHD

1 Integrated values WHWHP, WHM, AH, AHP and
AHM.
ASCII: <NR3xormat. Example:J12.345E+00

T Measurement values UPPeakMPeak,|IPPeak
and IMPeak.
ASCIIl: <NR3> format. Example]12.34E+00

1 Measurement values (PHI)
ASCIIl: <NR3> H~9.9format. Example{]9.9E+00
ASCII: <NR3> 10~99.9 format.
Example{]99.9E+00
ASCII: <NR3> 100~999.9 format.
Example:{]999.9E+000

9 Elapsed integration time (TIME)
ASCIIl: <NR1> format in units of seconds.
Example: 3600 for 1 hour (1:00:00).

1 FLOAT: IEEE singlprecision floating point (4byte)
format

1 No items (NONE)
ASCII:NAN (Not A Number)
FLOAT: Ox7E951BEE (9.91E+37)
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Error Data f Data does not exi-s¢&) (t
ASCII: NAN (Not A Number)
FLOAT: 0x7E951BEE (9.91E+37)

f Data over (theEJdisplay
ASCII: INF (INFinity)
FLOAT: OX7E94F56A (9.9E+37)

Set
‘NUMeric[:NORMal]:NUMer
Description Sets or returnsthe number of numeric data items

that are transmitted by the :NUMeric[:NORMal]:
VALue? command.

Syntax :NUMeric[:NORMal]NUMber {<NRf>|ALL}
Query Syntax :NUMeric[:NORMal]:NUMoer?
Parameter/ <NRf> 1to50(ALL)

Return parameter

Example :NUMERIC:NORMAL:NUMBER 10

:NUMERIC:NORMAL:NUMBER
->:NUMERIC:NORMAL:NUMBER 10

A 1 If the parameter is omitted from

Note the :NUMeric[:NORMal]:VALue? commanthe
numeric data items from 1o the specified value
are output in order.

1 By default, the number bnumeric data items is se

to 10.
Set
‘NUMeric[NORMal]:ITEM<x>
Description Sets or returns the specified numeric data output
item function.
Syntax :NUMeric[:NORMal]:ITEM<x>

{NONE|<Function>,<Element>][,Orde}]
Query Syntax  :NUMeric[:NORMalJ:ITEM<x>?
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Parameter/
Return parameter

<X>

1 to 50 (item number)

ONE No output item.

<Function>

{UJUPPeak|UMPeak|I|[IPPeak|IMPeak

|P|PPPeak|PMPeak|S|Q|LAMBda|CF!
|CFI|PHI|FU|FI|JUTHD|ITHD|WH
IWHP|WHM|AH|AHP|AHM|TIME
|URANge|RANgdMATH|MCR

{UK]|IK|PK|LAMBDAK|PHIRHIUK|PH
IK|JUHDFK| IHDFK|PHDFK

<Element

1(If <Elemant> is omitted, the element

is set to 1)( For the GPM8310, only se
to 1 or omitted)

<Order>

{TOTal|DC|<NRf>} (<NRf> = 1 t&60)

Example

‘:NUMERIC:NORMAL:ITEM1 U,1
‘:NUMERIC:NORMAL:ITEM1?
->:NUMERIC:NORMAL:ITEM1 U,1
‘:NUMERIC:NORMAL:ITEM1 UK,1,1
‘:NUMERIC:NORMAL:ITEM1?
->:NUMERIC:NORMAL:ITEM1 UK,1,1

9 If <Order> is omitted, the order is set to TOTal.

9 This instrument does notmeasure data for

<Order> = DC.

<Function>

Function

GPM-8310 Indicator

U
UPPeak
UMPeak
|

IPPeak
IMPeak
P

VoltageV

Maximum voltage V+pk
Minimum voltage: V-pk

Current |

Maximum current: I+pk
Minimum current: -pk

Active power P

V]
[V+pK]
[V-pK]
Ul
[I+pk]
[1-pKk]
[P]
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PPPeak
PMPeak
S

Q
LAMBda
CFU
CFV

PHI

FU

Fl

UTHD

ITHD

WH
WHP
WHM
AH
AHP
AHM
TIME
URANge
IRANge
MATH
MCR
URMS
UMN

ubC

198

Maximum power: P+pk
Minimum power: Rpk
Apparent power S
Reactive power Q
Power factot

Voltage facto#

Current facton

Phase difference-
Voltage frequencyM
Current frequency fl

Total harmonic distortion of
voltageVithd

Total harmonic distortion of
current Ithd

Watt hour WP

Positive watt hour WP+
Positive watt hour WP
Ampere hour q

Positive ampere hour g+
Positive ampere hour g
Integration time

Voltage range

Current range
MathematicalComputation
Maximum Current Ratio
True rms voltagevrms

Rectified mean voltage
calibrated to the rms value
Vmn

Simple voltage averagedc

[P+pk]
[P-pk]
[VA]
[VAR]
[PF]
[CFV]
[CFI]
[DEG]
[VHZ]
[AHZ]
[THDV]

[THDI]

[WP]
(WP+]
[WR]
[l
[a+]
(o]

[MATH]
[MCR]

[Vmn]

[Vdc]
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URMN Rectified mean voltag&rmn
UAC AC voltage componentac  [Vac]
IRMS True rmscurrentirms
IMN Rectified mearcurrent
calibrated to the rms value
Imn
IDC Simplecurrentaveragddc  [ldc]
IRMN Rectified mearcurrentirmn
IAC ACcurrentcomponentlac [lac]
UK Rms voltage of harmonic \Y
order kV(K)
IK Rmscurrent of harmonic [A]
order Kk 1(k)
PK Active power of harmonic [P
order k P(k)
LAMBDAK Powerfactor of harmonic
orderk & (k)
PHIK Phase difference between the

voltage and current of
harmonicorderk 0 (k)

PHIUk Phase difference between
harmonic voltageV(k) and

the fundamentalwaveV(1)
VI(K)

PHIIk Phase difference between
harmoniccurrentl(k) and

the fundamentalwavel(1)

G I1(k)

UHDFk Harmonic distortion factor of
voltageVhdf(k)

IHDFk Harmonic distortion factor of

current Ihdf(k)
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PHDFk

Harmonic distortion factor of

power Phdf(k)

:NUMeric[:NORMal]:PRESet

Set

Description Presets the numeric data output item pattern.
Syntax :NUMeric[:NORMal]:PRESet {<NRf>}
Parameter/ <NRf> 1to4

Return parameter

Example ‘:NUMERIC:NORMAL:PRESET 1
Patterns 1 ITEM<x> <Function>

1 U

2 I

3 P
Patterns 2 ITEM<x> <Function>

1 U

2 |

3 P

4 S

5 Q

6 LAMBda

7 PHI

8 FU

9 Fl
Patterns3 ITEM<x> <Function>

1 U

2 I

3 P

4 S

5 Q
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6 LAMBda

7 PHI

8 FU

9 Fl

10 UPPeak

11 UMPeak

12 IPPeak

13 IMPeak

14 PPPeak

15 PMPeak
Patterns4 ITEM<x> <Function>

1 U

2 I

3 P

4 S

5 Q

6 LAMBda

7 PHI

8 FU

9 Fl

10 UPPeak

11 UMPeak

12 IPPeak

13 IMPeak

14 TIME

15 WH

16 WHP

17 WHM
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18 AH
19 AHP
20 AHM
:NUMeric[:NORMal]:CLEar Set
Description Clears numeric data output items (sets the items to
NONE).
Syntax :NUMeric[:NORMal]:CLEar {ALL|<NRf>[,<NRf>]}
Parameter ALL Clear all items
Ind <NRf> 1 to 50 (the number of the first item to
clear)
2nd <NRf> 1 to50(the number of the last item to
clear)
Example ‘:NUMERIC:NORMAL:CLEAR ALL
Note If the 2nd <NRf> is omitted, the output item specifiec

by the firstand all following output items (up to
number 50) are cleared.

:NUMeric[:NORMal]:DELete Set
Description Deletes numeric data output items.
Syntax :NUMeric[:NORMal|DELete{<NRf>[,<NRf>]}
Parameter 1st <NRf> 1 to50 (the number of the first item to
delete
2nd <NRf> 1 to 50 (the number of the last item to
delete
Example :NUMERIC:NORMAL:DELETE 1 (Deletes ITEM1 an

shifts ITEM2 andsubsequent items forward).

:NUMERIC:NORMAL:DELETE 1,3 (Deletes ITEM1 1
ITEM3 and shifts ITEM4 and subsequeitéms
forward).
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A 1 When output items are deleted, subsequent item
Note shift forward to fillthe empty positions.
Empty positions at the end are set tdONE.

1 If the second <NRf> is omitted, only the output
item specified by the first number ideleted.

:NUMeric[:NORMal]JHEADer
Description Returns the numeric data header.

Syntax :NUMeric[:NORMal]:HEADerP<NRf>}
Parameter <NRf> 1to 50 (item number)

Example é If <NRf> is specified, only the dataamefor the

specified itemnumberis output.
:NUMERIC:NORMAL:HEADER?
> U-E1

e I f < NRf > datasamesofithe itemd |,
from 1 to the number specified by the :

NUMeric[:NORMal]:NUMber command are output in
order.

‘:NUMERICNORMALNUMBER3
‘:NUMERIC:NORMAL:HEADER?
> U-E1I-ELP-E1

:NUMeric:LIST Que

Description Returns all harmonic measurement numeric list
data output settings.
QuerySyntax :NUMeric.LIST?

Return parameter<String>

Note The number of numeridist data items output by :
NUMeric:.LISTITEM<x> is determined by
NUMeric:.LISTNUMber.
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:NUMeric:LISTVALue

Description Returns the harmonic measurement numeric list
data.

Query Syntax  :NUMeric:.LISTVALue{<NRf>}

Parameter <NRf> 1to 8 (item number)

Example é if <NRf> is specified :NUMERIC:LIST:VALUE? 1

->103.58E+00,NAN,103.53E+00,0.09E+00,2.07E+(
0.04E+00,.. (omitted)..,0.01E+00,0.01E+00
(up to 52 data values)

& if <NRf> is omitted (when :NUMeric:LIST:NUMber
is set to 5)

:NUMERIC:LIST:VALUE?

-> 103.58E+00,NAN,103.53E+00,0.09E+00,2.07E+(
0.04E+00,(omitted)..,0.00E+00,0.00E+00

(up to 52*5 = 260 data values)

€ When :NUMeric:FORMat is set to {FLOat}
:NUMERIC:LIST:VALUE?

-> #N (N -digit byte number)(data byte sequence)

NOTE 1 A single numeric list data item consists of up to 5
items of numeric data irthe following order:
TOTal, DC, 1st
harmonic, ..., :NUMeric:LIST:ORDer.

1 If <NRf> is specified, only the numeric list data of
the specified item number is output (up to 52
items of data)

91 If <NRf> is omitted, the numeric list data of item
numbers from 1 to NUMeric:LIST:NUMber is
output in order (up to 52 times the number
specified ly :NUMeric:LIST:ORBr)
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Set
:NUMericLISTNUMber
Description Sets or returnsthe number of numeric list data
items that are transmitted by
:NUMeri c:LIST:VALue? command.
Syntax :NUMeric:LISTNUMber {<NRf>|ALL}
Query Syntax  :NUMeric:LISTNUMber?
Parameter/ <NRf> 1to8(ALL)
Return parameter
Example :NUMERICLISTNUMBERS3

‘:NUMERIC:LSTNUMBER?
->:NUMERIC:LISTNUMBER3

A 9 If the parameter is omitted from

Note the :NUMericLISTVALue? commandhe numeric
list data items from 1 to the specified value are
output in order.

1 By default, the number of numeric data items is s

to 3.
Set
:NUMeric:LISTORDer
Description Sets or returnsthe maximum output harmonic

order of the harmonic measurement numeric list

data.
Syntax :NUMeric:LISTORDer{<NRf>|ALL}
Query Syntax :NUMeric:LISTORDer?
Parameter/ <NRf> 1 to50(ALL)
Return parameter
Example :NUMERICLISTORDER10

‘NUMERIC:ISTORDER?
->:NUMERIC:LISTORDERLO
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Set
:NUMericLIST.SELect
Description Sets or returnsthe output components of the

harmonic measurement numeric list data.

Syntax :NUMeric.LISTSELec{ EVEN|ODDALL}

Query Syntax  :NUMeric:LISTSELec?

Parameter/ EVEN Outputs the components of TOTal, DC, anc
Return parameter evenorder harmonics

ODD Outputs the components of TOTal, DC, anc
odd-order harmonics.

ALL Outputs all components
Example ‘:NUMERICLISTSELECHRLL

‘:NUMERIC:LSTSELECT?

->:NUMERIC:LSTSELECRLL

Set
:NUMericLISTITEM<x>
Description Sets or returnsthe output item (function and

element) of the specified harmonic measurement
numeric list data item.

Syntax :NUMericLISTITEM<x>
{NONE|<Function><Element}

Query Syntax :NUMeric.LISTITEM<x>?
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Parameter/ <x> 1 to 8 (item number)
Return parameter

ONE No output item.

<Function>  {U|I|P|PHIU|PHII|UHDFJHDF|PHDR

<Element

1(If <Element> is omitted, the elemen
is set to 1)( For the GPM8310, only se
to 1 or omitted)

Example :NUMERICLISTITEM1 U1l
‘:NUMERICLISTITEM1?
->:NUMERICLISTITEM1 U1l

:NUMeric:LISTPRESet Set

Description Presets theharmonic measurement numeric list
data output item pattern .

Syntax :NUMeric.LISTPRESet {<NRf>}
Parameter/ <NRf> 1to4
Returnparameter
Example :NUMERICLISTPRESET 1
Patterns 1 ITEM<x> <Function>
1 U
2 I
3 P
Patterns 2 ITEM<x> <Function>
1 U
2 I
3 P
4 PHIU
5 PHII
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Patterns3

ITEM<x>

o OB~ W N P

<Function>
U

I

P

UHDF
IHDF
PHDF

Patterns4

ITEM<x>

0o N o o0k~ WN P

<Function>
u

|

P

PHIU

PHII
UHDF
IHDF
PHDF

:NUMeric.LISTCLEar

Set

Description Clears numeric data output items (sets the items to
NONE).
Syntax :NUMeric:LIST:CLE&JALL|<NRf>[,<NRf>]}
Parameter ALL Clear all items
1st <NRf> 1 to 8 (the number of the first item to
clear)
2nd <NRf> 1 to 8 (the number of the last item to
clear)
Example :NUMERICLISTCLEAR ALL
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A If the 2nd <NRf> is omitted, the output item specifiec
Note by the firstand all following output items (up to
number 8) are cleared.

:NUMeric.LIST.DELete Set

Description Deletes numeric data output items.

Syntax :NUMeric:LIST:DELeté<NRf>[,<NRf>]}

Parameter Ist <NRf> 1 to 50 (the number of the first item to
delete

2nd <NRf> 1 to 50 (the number of the last item to

delete

Example :NUMERIC:LIST:DELETE(Deletes ITEM1 and shifts

ITEM2 andsubsequent items forward).

:NUMERIC:LIST:DELETES3 (Deletes ITEM1 to ITEM
and shifts ITEM4 and subsequetitems forward).

A 1 When output items are deleted, subsequent item
Note shift forward to fillthe empty positions.
Empty positions at the end are set tdONE.

1 If the second <NRf> is omitted, only the output
item specified by thdirst number is deleted.

Set

:NUMeric:HOLD
Description Sets or returnsthe on/off (hold/release) status of

the numeric data hold feature .
Syntax :NUMeric:HOLD {<Boolean>|OFF|ON}
Query Syntax :NUMeric:HOLD?
Parameter <Boolean>00FF

<Boolean3 ON
Return parameter0 Turn thenumeric holdfunction off.

1 Turn thenumeric holdfunction on.
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Example ‘:NUMERICHOLD ON
‘NUMERICHOLD?
->:NUMEIRCHOLD 1

A & If :NUMeric:HOLD is set to ON before
Note

:NUMeric[:NORMal]:VALue? aNUMeric:LIST:VALue
is executed, all the numeric data at that point in time
can be held internally

€ As long as :NUMeric:HOLD is set to ON,numeric
data is held even when the numeric data on the scre
is updated.

€ If :NUMeric:HOLD is set to ON after having alread
been set to ON before, the numeric data is cleared,
and the most recent numeric data is held internally.
When retrieving numeric data continuously, this
method can be used to circumvent the need to
repeatedy set

:NUMeric:HOLD to OFF.
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RATECommands
RATE. ... 211
RATE:AUTO......oiiiiieie it 211
RATE:AUTO:TIMEOUL.......ccovviiieeeiiiiiei e, 211
RATEAUTOSYNChronize..........ccoccvvveeeeenee 212
Set
:RATE
Description Sets or returnsthe data update interval .
Syntax ‘RATE<TIME>|AUTC}
Query Syntax ‘RATR
Parameter/ <TIME> 100, 250, 500(ms), 1, 2, 5, 10, 20(s)
Return parameter
AUTO Select update rate at auto.
Example ‘RATES0OMS
‘RATR
->:RATE500.0E03
‘RATE:AUTO
Description Returns all applicable settings for when the data
update interval is set to Auto .
Query Syntax ‘RATEAUTO?
Return parameter<String>
Set
‘RATE:AUTO:TIMeout
Description Sets or returnsthe timeout for when the data

update interval is set to Auto.
Syntax ‘RATE:AUTO:TIMeoU< TIME>}
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Query Syntax ‘RATE:AUTO:TIMeout?

Parameter/ <TIME> 1,5, 10, 20(s)
Return parameter
Example RATE:AUTO:TIMEOUT 1

‘RATE:AUTO:TIMEOUT?
-> 'RATE:AUTO:TIMEOUT 1

Set
‘RATEAUTOSYNChronize
Description Sets orreturns the synchronization source for

when the data update interval is set to Auto.
Syntax ‘RATE:AUTCBYNChronize {U]I1}
Query Syntax ‘RATE:AUTGBYNChronize

Parameter/ Ul Select synchronize source at voltage.
Return parameterll Select synchronize sourcat current.
Example ‘RATE:AUTO:SYNCHRONIZE U1

‘RATE:AUTO:SYNCHRONIZE?
-> RATE:AUTO:SYNCHRONIZE U1
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RECalCommands

‘RECaNUMDET ..o 213
‘RECall[:NORMal]:VALUEL........ceevvreeiiieeanen. 213
‘RECall:LIST:VALUE........ceeiiieeeciie e ceee e 214
(RECal:PANEL......vvveeceee e 214
‘RECatNUMber
Description Returns the number of blocks of measured data

that is stored.
QuerySyntax :RECalNUMber?

Example ‘RECatNUMber?
->100

‘RECall[:NORMal]:VALue

Description Returns the numeric data at the specified block
number.

QuerySyntax ‘RECall[:NORMal]:VAL@g<NRf>}

Parameter <NRf> 1to 10000(block number)

Example & if <NRf> is specifieche numeric data at the

specified block number will be returned.

& If you omit <NRf> or specify a number greater thar
the number of blocks that contain stored measured
data (the number returned by :RECall:NUMber?), thi
entire returned numeric

€ Theoutput items and format are the same as those¢
of E: NUMeric[: NORMal]: V.
number is not specified
format, use the NUMeric group commands.
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‘RECall:LIST:VALue
Description Returns the numeric list data of harmonic

measurement at the specified block number.

QuerySyntax 'RECall:LIST:-VAL2<NRf>}

Parameter <NRf> 1to 1000(block number)

Example & if <NRf> is specifiegthe numericlist data at the
specified block number will beeturned.
é If you omit <NRf> or specify a number greater thai
the number of blocks that contain stored measured
data (the number returned by :RECall:NUMber?), th
entire returned numeric
é Theoutput items and format are the same as those
of E: NUIMEALue? (when the item number is
not specified). é& To set
use the NUMeric group commands.

‘RECall:PANel Set

Description Loads a setup parameter file.

Syntax ‘RECall:PANel {<NRf>}

Parameter <NRf> 1to 4 (file number)

Example ‘RECall:PANe2
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STATusCommands
STATUS oot 215
STATUS:CONDItION......cceeeeeeiiiiiiiiiieeee e, 215
STATUEESE.......co i 215
STATUEESR......co i 216
STATUERRON ..o 216
STATUFILTERX> i 217
:STATus:QENable............cccooiis 218
STATUS.AESSAge....oo v, 219

:STATus

Description Returns all the settings for the communication

status feature.
Query Syntax :STATus?

Return parameter<String>

:STATus:CONDition
Description Returns the contents of the condition register.

Query Syntax :STATusCONDition?
Return parameter<NR1> 0 to 65535

Example :STATUSCONDITION?
> 8
ANote Zor inform‘?tion about the"condition registegee
ppendix,”Status system" at page39.
Set
‘STATUEESE
Description Sets orreturn s the extended event enableregister.

Syntax :STATus:EESE {<NRf>}
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Query Syntax :STATus:EESE

Parameter/ <NRf> 0to 65535
Return parameter
Example :STATUS:EESE
:STATUSEESE?
-> :STATUS:EESEK
ANote For information about the condition registesee

Appendix,"Status systemat page239

:STATUSEESR
Description Returns the contents of the extended event register

and clears the register.
QuerySyntax :STATUSEESR
Return parameter<NR1> 0 to 65535

Example :STATUSEESR?
-> 16
AN For information about the condition registegee
ote

Appendix,"Status systemat page239

:STATusERRoOr
Description Returns the error code and message of the last

error that has occurred (top of the error queue).
QuerySyntax :STATUSERRO?

Return parameter<String>
Example :STATUS:ERROR?
-> 113,"Underfined Header"
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A el f no errors have retwned !
Note

& Usercan use the :STATus:QMESsage command tc
specify whether the message is included.

& Errormessage description:
Error_1@: Invalid separator
Error_104Data type error.
Error_108:Parameter not allowed.
Error_109:Missing parameter.
Error_113.Undefined header.
Error_131invalid suffix.
Error_141invalid character data.
Error_221:Settingconflict.
Error_222Data out of range.
Error_813invalid operatian.

Set
STATusILTer<x>
Description Sets orreturn s the transition filter .
Syntax :STATus:FILTer<x>RISE|FALL|BOTH|NEVer
Query Syntax :STATus:FILTer<x@>
Parameter/ <> 1~16

Return parameterRISE An event is set when the bit changes from

to 1.

FALL An event is set when the bit changes frofin
to 0.

BOTH An event is set when the bit changesther
from 1to O or form O to 1.

NEVer Aneventis never trigger.
Example :STATUS:FILTER2 RISE

:STAUSFILTER2?

-> :STATUS:FILTER2 RISE
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A & Set how each bit in the condition register must
Note change to trigger the setting of an event

€ For information about the condition registesee
Appendix,"Status systemat page239.

Set
:STATus:QENable
Description Sets or returnswhether messages other than errors
will be stored to the error queue (ON) or not
(OFF).
Syntax :STATus:QENablé<Boolean>|OFF|ON}
Query Syntax :STATus:QENabl@
Parameter <Boolean>00FF
<Boolean3 ON
Return parameterO Function is off.
1 Function is on.
Example :STATUS:QENABLE ON
:STAUS.QENABLE?

-> :STAUSQENABLE 1
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Set
STATus:MESsage
Description Sets or returnswhether message information will
be attached to the response to the STATus:ERRor?
query (ON/OFF) .
Syntax :STATus:MESsagg<Boolean>|OFF|ON}
Query Syntax STATURQMESsageé
Parameter <Boolean>00FF
<Booleans ON
Return parameterQ Function is off.
1 Function is on.
Example :STATUSDMESSAGHEN
:STAUSQMESSAGE

> :STAUSQMESSAGH
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STORe Commands

ISTORE...cc e 220

‘STORE[:STATE]cveeeeeeeeeeeeeeee e 220

:STOREINTErVAl....cooeiiiiiiee e 220

:STORE:IPANEL.....ooeiieiiiiii e 221
:STORe
Description Returns all storage settings.
Syntax :STORe
Return parameter<String>

Set

:STORe[:STATe]
Description Sets or returns the storage on/off state.
Syntax :STORe[STATel<Boolean>|OFF|ON}
QuerySyntax :STORe[STATe?
Parameter <Boolean>00FF

<Boolean3 ON
Return parameterQ Storagefunction is off.

1 Storagefunction is on.
Example :STORE:STATE ON

:STORE:STATE?

->:STORE:STATE 1

Set

:STORe:INTerval
Description Sets or returnsthe storageinterval .
Syntax :STORdNTerval{<NRf>,<NR><NR>}

Query Syntax :STORdNTerval
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Parameter/ Ist <NRf> 0 to 99 (hours)
Return paramete 2nd <NR> 0 to 59 (minutes)
3rd <NRf> 0 to 59 (seconds)

Example :STORE:INTERVAD,0,1
:STORE:INTERVAL
->:STORE:INTERVADO0,1

A éWhen time interval is set 00:00:00, the storage

Note interval is identical with the designated data update
interval.

:STORe:PANel Set

Description Saves setup parameters to a file.

Syntax :STORePANel &KNRf>}

Parameter <NRf> 1 to 4(file number)

Example :STORePANel 1
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SYSTem Commands

SYSTEM...coiiiiieieeeeecrrere e eeeens 222
SYSTenBRIGhINESS.......cooeeveiiiiieiiiiiiiiieeeeees 222
SYSTemCOMMunicate:COMMand................ 223
:SYSTem:COMMunicate:ETHernet: MACaddress..223
:SYSTemFIRMware:DATE.........ccccoevvvvvvvvvnnnn, 223
:SYSTenKEY:BEEPEL........cccocovviiiiieeeieeeeeeen. 224
:SYSTENKLOCK........covvviviiiiiiicie e 224
:SYSTEM:MODEL.......coovviiiiiccicieeeceeeee e, 225
:SYSTem:RESOIUtIQN.........vvvvvieiiieieeeeeeeeeenee, 225
:SYSTenNBERIAL......vvvvciiiiiiiiieeiiiiieeeceeeeeiii, 225
:SYSTemVERsion[:FIRMware]..........ccccceen..... 225
:SYSTem
Description Returns all system settings.

QuerySyntax :SYSTem?

Return parameter<String>

Set
:SYSTenBRIGhtness
Description Sets or returns the brightness level
Syntax :SYSTem:BRIGhness {<NRf>}
Query Syntax  :SYSTem:BRIGhne8s
Parameter/ <NRf> 1~10

Return parameter

Example :SYSTEM:BRIGHTNESS 7
:SYSTEM:BRIGHTNESS?
->:SYSTEM:BRIGHTNESS 7
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Set

:SYSTemCOMMunicate:COMMand
Description Sets or returns thecommand type.

Syntax :SYSTem:COMMunicate:COMMand {DEFAULT|USE
Query Syntax :SYSTenCOMMunicate:COMMan@®

Parametef DEFAULT GPM8310.

Return parameterUSER ~ Userdefine

Example :SYSTEMCOMMUNICATE:COMMANCDEFAULT

:SYSTEMCOMMUNICATE:COMMAND
>:SYSTEMCOMMUNICATE:COMMANCDEFAULT
AN t & TheSCPI mode is used to determine whether the
ote

*| DN? quer yDefagé udsesE t h e
identification string.

:SYSTen€OMMunicate:ETHernet:MACaddres—»Query)

Description Returns the Ethernet MAC address.
Query Syntax :SYSTenCOMMunicate:ETHernet:MACaddre8s
Example :SYSTEMCOMMUNICATE:ETHERNET:MACADDRES

>:SYSTEMCOMMUNICATE:ETHERNET:MACADDRE
00:22:24:00:00:00

:SYSTemFIRMware:DATE

Description Returns the firmware date.
QuerySyntax :SYSTenEIRMware:DATE
Return parameter<Date> yyyymmdd

Example :SYSYEM:FIRMWARE:DATE?
->:SYSYEM:FIRMWARE:DAZ8200101
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Set
:SYSTenKEY:BEEPer
Description Sets or returns the keyclick beeper state
Syntax :SYSTem:KEY:BEEPer {<BoolefdBF|ON}
Query Syntax :SYSTem:KEY:BEEPer?
Parameter <Boolean>0 OFF
<Boolean>1  ON
Return parameterq Turn the keyclick beeper function off
1 Turn the keyclick beeper functiomo
Example :SYSTEM:KEY:BEEPER OFF
:SYSTEM:KEY:BEEPER?
->:SYSTEM:KEY:BEEPER 0O
Set
:SYSTem:KLOCk
Description Sets or returns the on/off state of the key
protection.
Syntax :SYSTem:KLOCk {<Booleaj®FF|ON:
Query Syntax :SYSTem:KLOCK?
Parameter <Boolean>0 OFF
<Boolean>1  ON
Returnparameter g Turn the key protection function off
1 Turn the key protection function on.

Example :SYSTEM:KLOCK OFF
:SYSTEM:KLOCK?
->:SYSTEM:KLOCK 0
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:SYSTem:MODel
Description Returns the model code.

Syntax :SYSTem:MODel?

Example :SYSTEM:MODEL?

->:SYSTEM:MODEL "GP#310'

:SYSTem:RESolution
Description Returns the numeric data display resolution .
QuerySyntax :SYSTenRESolution?

Example :SYSTEMRESOLUTION?

->:SYSTEM:RESOLUTION 5

:SYSTenBERIal
Description Returns the serial number.
Syntax :SYSTenSERi&?
Example :SYSTEMBERIAR
->:SYSERSERAL 123456789A
:SYSTenVERsion[:FIRMware]
Description Returns the firmware version.
QuerySyntax :SYSTem:VERsion[:FIRMware]?
Example :SYSTEM:VERSION:FIRMWARE?
->"V1.00"
A Returns the Ver. item string of the systemformation
Note menu.
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Specificatiors

Below are the basic conditions required to operate the GPM-8310
within specification:

Calibration: Yearly

Operating Environment: 1 8 ~2 8 64 C 4~82. 48 F)
Humidity: <80%RH,

Accuracy: = (% of reading + % of range)

= =4 =4 -4 -a

The specifications apply when it warmed up for at least 30
minutes and operates in the slow rate.

The power supply cable must be grounded to ensure accuracy.
Input voltage and current must be standard sine wave.

The power factor must be 1.

The crest factor must be 3

= =4 =4 =4 A

The common-mode voltage must be zero.

General Specifications

Specification Conditions:

Temperature: 28C+5C

Humidity: <80%RH(noncondensing)

Operating Environment(0~40C)

Temperature Range: 30~40, Relative Humidity: 0%RH(non-condensing);
>40eC, Relative Humidity: <50%RH(neoondensing)

Indoor use only

Altitude: <2000 meters

Pollution degree 2

Storage Conditions-40~7GC)

Humidity: <90%RH(norcondensing)

General:

Power Source: 10240 VAC 50/60Hz

Power Consumption: Max 30A

Bench Dimensions: 268 mm (W) X 107 mm (H) X 37@m (D) (w/t bumpers)

Weight: Approximately 2.9 kg
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Input
Item Specifications
Voltage  Floating input through resistive voltage
Input type divider
Current  Floating input through shunt
Voltage 15V, 30V, 60 V,150V, 300V, 600 V
Current
Direct 5 mA, 10 mA, 20 mA, 50 mA, 100 mA,
Measure range input 200mA,05A, 1A, 25A,10A,20 A
Sensor EX1:2.5V,5V,10V
input EX2: 50 mV, 100 mV, 200 mV, 500 mV
V,2V
Voltage  Input resistance: approach 2 K
Current
Direct input range 5 mAlnput resistance:
~ 200 mA approach 505 riy
Direct inputrange 0.5A Input resistance:
Input impedance ~20A approach 5 nt)

Sensor input
Input range 2.5 V ~ 10 \Input resistance:

(EX1) approach 100 K
Input range 50 mV ~ 2 \Input resistance:
(EX2) approach 20 kI

Voltage  peakvalue of 1.5 kV or RMS value of 1
kV, whichever is less

Current
Direct input range 5 mApeak value of 30 A or
~ 200 mA RMS value of 20 A,

whichever is less

[CLEIITIES (R Direct input range 0.5A peak value of 100 A or

allowable input

~20A RMS value of 30 A,
whichever idess
Guaranteed specification
30A
Sensor  peak value less than or equal to 5 times
input of the rated range
Input bandwidth DC, 0.1 Hz ~ 100Kz

Continuous maximum 600 Vrms, CAB

Commonmode voltage

Line filter select OFF or ON (cut off frequency 600 Hz)
Frequency filter select OFF or ON (cut off frequency of 500 Hz)

Simultaneous conversion voltage and current input

A/D converter Resolution 16bits
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Maximum conversion rate Approx. 300kiz
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Voltageand Current Accuracy

Item

Requirements

Accuracy

Temperature coefficient

When the line filter is
turned ON

Accuracy when the crest
factor is set to 6 or 6A

Accuracy changes causec

by dataupdate interval

Influence of temperature
changes after zerdevel
compensation or range

230

Specifications

Temperature 23+ 53

Humidity 30~75% RH

Input waveform Sine wave crest factor = 3
common-mode oV

voltage

Number of 5 digits

displayed digits

Frequency filter Turn on to measure voltage or
current of 200 Hz olless

After 30 minutes after warrup time has passed

After measurement range is changed (zelevel

compensation)

Update interval is 250 ms

DC * (0.1% of reading + 0.2% of range)

0.1 HzOf 45Hz =+ (0.1 % of reading + 0.2 % of
range)

45 HzOf066 Hz + (0.1 % of reading + 0.05 % ¢
range)

66 Hz fO1kHz = (0.1 % of reading + 0.2 % of
range)

1kHz f0O10kHz * (0.07 *f) % of reading + 0.3%
of range)

10kHz fO100 = (0.5 % of reading + 0.5 % of

kHz range) £[{0.04x(f10)}% of
reading]

Values for current in excess of 20 A for which 30 ki
f 0 100 kHz are reference only.
Add +0.03% of reading/°C within the
range 5 to 18°C or 28 to 40C.
45 ~66 Hz  Add 0.2% of reading
<45 Hz Add 0.5% of reading

accuracy obtained by doubling the measurement
range error for the accuracy when the crest factor i
setto 3

When the data update interval is 100 ms, and Auto
add 0.05% of reading to the 0.1 Hz to 1 kHz
accuracy.

Add 0.02% of range/C to the DC voltage accuracy
Add the following value to the DC current accuracie
5 mA/10 mA/20 mA/50 mA/100 5 pA/C

mA/200 mA ranges
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change 0.5 A/1 A/2 A/5 A/10 A/20 A 500 pA/C

ranges

External current sensor input (/EX1) 1 mV/C
External current sensor input (/EX2) 50 uVv/°C
accuracy obtained by doubling the measurement
range error for the accuracy when the crest factor i
setto 3

When the data update interval is 100 mand Auto,
add 0.05% of reading to the 0.1 Hz to 1 kHz
accuracy.

Accuracy when the crest
factor is set to 6 or 6A

Accuracy changes causec
by data update interval

Active Power Accuracy

Iltem Specifications
. same as the conditions for voltage and current.
Requirements
Power factor 1
DC (0.1 % of reading + 0.2 % of
range)
0.1HzOf 45Hz + (0.3 % of reading + 0.2 % ¢
range)
45HzO fO66 Hz  + (0.1 % of reading + 0.05 %
of range)
ey 66 Hz fO1kHz (0.2 % of reading + 0.2 % ¢
range)

1kHz fO10kHz =+ (0.1 % of reading + 0.3 % c
range) = [{0.067x(.)}% of

reading]
10kHz f O100 + (0.5 % ofreading+ 0.5 % c
kHz range) + [{0.09x(10)}% of
reading]

when power factork) = 0 (S apparent power)

+ 0.1 % of S for 45 HOf 066 Hz

+{(0.1 +0.15 x f) % of S } for up to 100 kHz as
reference data

Infl f fact ef is frequency of inpt
ntlueénce of powertactor \ hen o <k < 1 (U : phase angle of the Voltage and
current)

(power reading ) x [(power reading error%) + (pow
range %) x (power range / indicated apparent pow
value) + {tani x (influence wherk=0)%}]

When the line filteris 45 ~ 66 Hz Add 0.3 % of reading

turned ON <45 Hz Add 1 % of reading

same as the temperature coefficient for voltage ani

Temperature coefficient
current
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accuracy obtainedby doubling the measurement
range error for the accuracy when the crest factor i
setto 3

Accuracy of apparent voltage accuracy + current accuracy

power S

Accuracy of reactive poweaccuracy of apparent power -61.0004- k2) - (41 -

Q k2) x100 %

+ [(kK/1.0002)+ cosgcos{a+sint (influence from
the power factor wherk = 099/100)} ] +1 digit
when voltage and current are at the measurement
range rated input

+[ @cosl(k1.0002) + sint (influence from the

Accuracy when the crest
factor is set to 6 or 6A

Accuracy of power factdt

Accuracy of phase power factor wherk = 0 99/ 100)] + 1 digitwhen
differencet voltage and current are at the measurement range
rated input

accuracy obtained by doubling the measurement
range error for the accuraayhen the crest factor is
setto 3
Accuracy chanaes CausecWhen the data update interval is 100 ms, and Auto
y 9 add 0.05% of reading to the 0.1 Hz to 1 kHz
by data update interval
accuracy.

* f is the frequency of input signal in kHz

Accuracy when the crest
factor is set to 6 or 6A

Voltage, Curreneind Active Power Measurements

Item Specifications

Measurement method Digital sampling method

Crest factor 3 or 6 (6A)

Wiring system Singlephase , twewire(1 P2 W)
Range select Select manual or auto ranging

Autorange increase
The range isupped when any of the following
conditions is met.
Crest factor 3 Vrms or Irms exceeds 130% of the
currently set measurement range.
Vpk, Ipk value of the input signal
Auto range exceeds 300% of the currently se
measurement range.
Crest factor 6 Vrms or Irms exceeds 130% of the
currently set measurement range.
Vpk, Ipk value of the input signal
exceeds 600% of the currently se
measurement range.
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Crest factor 6AVrms or Irms exceeds 260% of the

currently set measurement range.
Vpk, Ipk value of the inpusignal
exceeds 600% of the currently sei
measurement range.

Auto-range decline

The range is downed when all of the following

conditions are met.

Crest factor 3 Vrms or Irms is less than or
equal to 30% of the
measurement range.

Vrms or Irms is less than or
equal to 125% of the next
lower measurement range.
Vpk, Ipk value of the input
signal exceeds 300% of the
currently set measurement
range.

Crest factor 6 or 6A Vrms or Irms is less than or
equal to 30% of the
measurement range.

Vrms or Irms is less than or
equal to 125% of the next
lower measurement range.
Vpk, Ipk value of the input
signal exceeds 600% of the
currently set measurement
range.

Vrms (the true RMS value of voltage and current)

VOLTAGE MEAN (the rectified mean value

calibrated to the RMS value of the voltage

Display mode

Switching AC

DC

Select voltage, current, or off
Measurement

In the case of Auto Updat&ate, select the voltage ¢
current from the equipped element.

Line filter Select OFF or ON (cutoff frequency at 500 Hz).
Measures the peak (max, min) value of voltage,
current or power from the instantaneous voltage,
instantaneouscurrent or instantaneous power that i
sampled.

Removes the internal offset of the measure unit
(After measurement range is changed)

synchronization source

Peak measurement

Zeraolevel compensation

Voltage Vrms , Vmn, Vdc , Vac
Measurement parametersCurrent Irms , Idc , lac
Active Power P
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Apparent Power
Reactive power
Power Factor
Crest Factor
Phase Angle
Frequency
Voltage Peak
Current Peak
Active Power Peak

Total Harmonic Distortion

GPM8310 User Manual

VA

VAR

PF

CFI,CFV

DEG

IHz and VHz
V+pk and Vpk
I+pk and Hpk
P+pk and Ppk
THDI and THDV

Mathematical Computation MATH

Maximum Current Ratio

Frequency Measurement

MCR

Item
Measurement item

Measurement frequency

range

Measurement range

Frequency filter

234

Specifications

Voltage and current
Data updateinterval

0.1s
0.25s
05s
1s

2s

5s

10 s
20s
Auto (*)

(*) Limit of the measurement lower limit frequency

Measurement Frequency Ran¢

20 HzOf 0 100 kHz
10 HzOf O 100 kHz
5 HzOf 0100 kHz

2.0 HzOf © 100 kHz
1.0 HzOf O 100 kHz
0.5 HzOf O 100 kHz
0.2 HzOf 0 100 kHz
0.1 HzOf O 100 kHz
0.1 HzOf 0100 kHz

by the Timeout setting

Timeout
1s

5s

10s
20s

Auto switching among six types: 100mHz, 1 Hz, 10

lower limit frequency
2.0Hz
0.5Hz
0.2 Hz
0.1 Hz

Hz, 100 Hz, 1 kHz, 10 kHz, and 100 kHz.

Select OFF or ON (cut off frequency of 500 Hz)
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Requirements When the input signal level is
30% or more of the
measurement range If the
crest factor is set to 3.

(60% or more if the crest
factor is set to 6 or 6A)

€ Frequency f
measuring voltage or current
of 200 Hz or less.

* (0.06% of reading)

Accuracy
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Integration

Item Specifications
Select manual integration mode, standard integratio

Mode LS .
mode, or repetitive integration mode.

Timer Automatically stop integration by setting a timer.
Selectable range: 0 hours 00 minutes 00 seconds 1
9999hours 59 minutes 59seconds
+(Power accuracy (or current accuracy) + 0.1% of

Accuracy

Range setting
Timer accuracy

Remote control

reading) (fixed range)

Auto range or fixed range is available for Integratio
+0.02%

Start, stop and reset operations a@vailable using
an external remote signal. (option)

Harmonic Measurement

Item

Measured item
Measured method
Frequency range

FFT data length

Sample rate, window
width, and upper limit of
Analysis order$

FFT data length

Sample rate, window
width, and upper limit of
Analysis order$

Accuracy

236

Specifications

Voltage, Current, Power

Zerocross simultaneous calculation method

10 Hz to 1.2 kHz.

4096(Frequency must be 50Hz/60Hz and Update
Rate must be greater than or equal to 0.95S

Fundamental Sample Window upper limit

Frequency rate Width of Analysis
orders

45Hz to 55Hz fx512 10 50

54 Hz to 66 Hz fx512 12 50

1024

Fundamental Sample Window upper limit

Frequency rate Width of Analysis
orders

10 Hz to67 Hz fx 1024 1 50

67Hzto 150 Hz fx 512 2 32

150 Hzto 300 Hz fx 256 4 16

300 Hzto 600 Hz fx 128 8 8

600 Hz to 1200 Hzf x 64 16 4

Frequency Voltage Current Power

10 HzOf< 45 Hz 0.15% of 0.15% of 0.35%o0f
reading reading reading
+0.35% +0.35% + 0.50% of
of range of range range

45 Hz O f < 440 Hz 0.15% of 0.15% of 0.25% of
reading reading reading
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+0.35% +0.35% + 0.50% of
of range of range range
440 HzOf < 0.20% of 0.20% of 0.40% of
1.2kHz reading reading reading
+0.35% +0.35% + 0.50% of
of range of range range

* 50Hz/60Hz Compliant IEC61008-7 (Update Ratemust be 00.259.
* Harmonic calculation:FFT method in which FFT data length is divided into Z

types: 1024 and 4096.

* FFT data lengttautomatically switches in accord with the Frequency and
Update Rate of measured signal.

D/A Output (Options)

Iltem
Output voltage

Number of output
channels

Output items

Accuracy

Specifications

+5 V FS (approach 7.5 V maximum) against each
rated value.

4

Set for each channel : V, |, P, VA, VAR, DEG,
VHZ, IHZ, Vpk, Ipk, WP, WP+, q, gOff
+(accuracy of each measurement item + 0.2% of
FS)(FS=5V)

D/A conversion resolution 16 bits

Minimum load

Update Interval

100 KJ

Same as the datapdate interval.

In the case of Auto Update Rate, update interval is
equal to signal interval. More than 100ms.

Temperature coefficient +£0.05%/<C of FS

Remote Control Input/Output Signal (Options)

Iltem

Remote control input
signal

Remote control output
signal

1/0 level

1/O logic format

Specifications

EXT HOLD, EXT TRIG, EXT START, EXT STOP, |
RESET

INTEG BUSY

TTL
Negative logic, Falling edge
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Digital 10 Signal (Options)

Item Specifications

I/O control output signal OUT1, OUT2, OUT30UT4
1/0 level TTL

I/O sink current Max 100mA (per/ch)

*Q (VAR) S(VA), a(PF)and G (DEG) are originated from the
measured values including voltage, current and active power which go
through computation process. In respect to distorted signal input,
accordinglythe value acquired from other instruments, which employ
different methods, may differ from that acquired from GR8B10unit.

* EZeroé will be shown for S or @ n d-Ewll be displayed fore-and 0
when either current or voltage is less than 0.5% of the rated rantgs$
than or equivalent to 1%when crest factor is set 6r 6A).
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Status system

The diagram below is a description of the status system

Extended Event Data
c F EV
0 |J— 0 |— UPD
1 |— 1 |— ITG
2. |—| 2 |— IT™
3 |—| 3 |—| NotUsed
4 [—| 4 |— Fov
5 |=—1 % |J— STR
6 |—| 6 |— OVR
= _& 1/ POV
8 |—| 8 |— POA
9 |—| 9 [—| Notused
10 |—| 10 |—| NotUsed
M |—[ 1 |——|[ NotUsed
12 |—| 12 |——| NotUsed
13 [—| 13 [—| NotUsed
14 |——| 14 |——[ NotUsed
15 [—| 15 [——| NotUsed
STAT:COND?  STAT:FILT<x> <st> STAT:EESR?
STAT:FILT<x>?
Standard Event
EV
0 | Operation Complete
1 Not Used
2 Query Error
3 Device Error
4 |_Execution Error
5| _Command Error
6 Not Used
7 Power On
*ESR?

I

STAT:EESE <value>
STAT:EESE?

EN

[T

“ESE cvalue>
°ESE?

Error Queue

STATERR?

Binary Wieghts

2= 25%

Status Byte
c

Not Used

Not Used

Eror Queve

Extended Event

Message Available

Standard Event

Raquest Service

Nmmhulm—c

Not Used

Serial Poll (SPOLL)
*ST8?

“SRE «value>
*SRE?

C = Condition Register
EV = Event Register
EN = Enable Register
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The extended event register receives information about changes in the
condition register, which indicates tF
The information is the result of edge detection performed by the

transition filter.

The following tableists the bit definitions for thecondition register:

Bit Name Decimal Definition
0 Updating 1 The measured data is being
updated. UPD changing from 1 to
0 indicates that updating has bee
completed.
1 Integrate Busy 2 During integration.
2 IntegrateTime Busy 4 The integration timer is operating.
3 Not Used 8 (Reserved for future use)
4 Frequency Over 16 The frequency is outside the
measurement range.
5 Store Busy 32 During storage.
Measured Data Over 64 The voltage or current exceeds its
range.
7 Voltage Peak Over 128 A peak overange is detected in
the voltage.
8 Current Peak Over 256 A peak overange is detected in
the current.
9 Not Used 512 (Reserved for future use)
10 Not Used 1024 (Reserved for future use)
11 Not Used 2048 (Reservedor future use)
12 Not Used 4096 (Reserved for future use)
13 Not Used 8192 (Reserved for future use)
14 Not Used 16384 | (Reserved for future use)
15 Not Used 32768 | (Reserved for future use)
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The transition filter parameters detect changes in thpecified
condition register bits (numeric suffixes 1 to 16) and overwrite the
extended event register in the following ways.

Condition Definition

RISE The specified extended event register bit is set to 1 when th
corresponding condition register bit chages from 0 to 1.

FALL The specified extended event register bit is set to 1 when th
corresponding condition register bit changes from 1 to 0.

BOTH The specified extended event register bit is set to 1 when th
corresponding condition register bithanges from 0 to 1 or
from 1 to O.

NEVer Always zero.

The following table describes the Standard Event Register

Bit Name Decimal Definition
0 Operation 1 All commands prior to and including
Complete *OPC have been executed.

1 Not Used (Reserved fofuture use)

2 Query Error 4 The instrument tried to read the output
buffer but it was empty. Or, a new
command line was received before a
previous query has been read. Or, both th
input and output buffers are full.

3 Device Error 8 A device error, inclding a selftest error or
calibration error, occurred (an error in the
300 range or any positive error has been
generated).

4 Execution 16 An execution error occurred (an error in

Error the -200 range has been generated).
5 Command 32 A commandsyntax error occurred (an
Error error in the-100 range has been

generated).

6 Not Used 64 (Reserved for future use)

7 Power On 128 Power has been cycled since the last time
the event register was read or cleared.
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The following table describes the Status ByRegister.

Bit Name Decimal Definition
0 Not Used 1 (Reserved for future use)
1 Not Used 2 (Reserved for future use)
2 Error 4 One or more errors have been stored in the
Queue Error Queue. Use STAT:ERR? to read and
delete errors.
3 Extended 8 One or more bits are set in the Extended
Event Event Register (bits must be enabled, see
STAT:EESE).
4 Message 16 Data is available in the instrument's output
Available buffer.
5 Standard 32 One or more bits are set in the Standard
Event Event Register (bits mudbe enabled, see
*ESE).
6 Request 64 One or more bits are set in the Status Byte
Service Register and may generate a Request for
Service (RQS). Bits must be enabled using
*SRE.
7 Not Used 128 (Reserved for future use)
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Dimensions

Units = mm
231
/’- ~
. 283 [ e
0 0SSS g O Ir
° 8 C=D fi g
s 8

268
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Declaration of Conformity

We

GOOD WILL INSTRUMENT CO., LTD.

declare that the below mentioned product

satisfies all the technical relations application to the product within the
scope ofcouncil:

Directive: EMC; LVD; WEEE; RoHS

The product is in conformity with the following standards or other
normative documents:

U EMC

EN 613261 Electrical equiprr_]ent for measurement, control and labor
used &EMC requirements

Conducted &Radiated Emission Electrical Fast Transients

EN 55011 / EN 55032 EN 610004-4

Current Harmonics Surge Immunity

EN 610003-2 / EN 610003-12 EN 610004-5

\Voltage Fluctuations Conducted Susceptibility

EN 610003-3 / EN 610003-11 EN 610004-6

Electrostatic Discharge Power Frequency Magnetic Field

EN 610004-2 EN 610004-8

Radiated Immunity \Voltage Dip/ Interruption

EN 610004-3 EN 610004-11 / EN 610004-34

U Safety

EN 610161 : [Safety requirements for electrical equipment for measure
control, and laboratory usPart 1: General requirements

GOODWILL INSTRUMENT CO., LTD.

No. 7-1, Jhongsing Road, Tucheng District, New Taipei City 236, Taiwan
Tel: +886-2-22680389 Fax: +886-2-22680639

Web: http://www.gwinstek.com Email: marketing@goodwill.com.tw

GOODWILL INSTRUMENT (SUZHOU) CO., LTD.

No. 521, Zhujiang Road, Snd, Suzhou Jiangsu 215011, China

Tel: +86-512-6661-7177 Fax: +86-512-6661-7277

Web: http://www.instek.com.cn Email: marketing@instek.com.cn

GOODWILL INSTRUMENT EURO B.V.

De Run 5427A, 5504DG Veldhoven, The Netherlands

Tel: +31-(0)40-2557790 Fax: +31-(0)40-2541194
Email: sales@gunstek.eu
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Power measurement

Method

1 Direct read method: Directly read the

measurement value measured from power
measuring instrument.

The average power method: Record the actual
power value within a settable period of time
and then take the average.A settable period of
time isnd less than 10min The maximum
measurement interval is one second.

Energy accumulation method : Measure the
energy within a settable period of time and

then divide it by the time to get the power. A
settable period of time isnd less than 10min.
The cumulative energy must be greater than the
resolution by 200 times.

Measurement for snall current

Voltage measurement mode measured from power supply side
(Connect to ammeter internally). The current measurement is
accurate. The voltage measurementon load could be larger than
the actual one due to partial pressure of multi -measurement

ammeter.

Connection

Power supply @

Power meter

1
1
|
1
1
1
\% : Product under test
1
1
1
1
1

L

N

-}

Power loss = (Input current[A]) 2x 505mq,
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Measurement forlargecurrent

Voltage measurement mode measured from load side (Connect to
ammeter externally).

The voltage measurementis accurate. The current measurement on
load could be larger than the actual one due to leakage current of
multi -measurement voltage.

Connection Power meter

Product under test

L

Power supply @

N

B itttk el

Power loss = (Input voltage[V]) 42 Mq
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Introduction to IEG62301

IEC 623012011standard is an international basic standard for
measuring standby power consumption of household appliances
which is issued by IEEC. It is astandby power consumption
measurement method for the various household appliances, power
supply, audio and video appliances to comply with . The latest
version for this standard is second edition of German standard
IEC62301: 2011 (British regulations EN50564: 2011¥hich is issued
on January, 2011 Only the products comply to the standard can
have CEmarking affixed on it.

Recommended parameters for power measuanent

1 Power resolution is less than or equal to 1ImW.
1 Time integrator function is available.

1 Electric energy resolution is less than or equal to
1mWh and cumulative time resolution is less
than or equal to 1 second.

1 The crest factor is greater than or equal to 3

1 The minimum current range is less than or equal
to 10mA.

1 The active power includes AC and DC
components.

1 Over-range automatic alarm function is
available.

1 Turning off the auto range function is available.

1 Harmonic bandwidth is greater than or equal to
2.5kHz.

The GPM-8310meets all of the features listed above.
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EUP Directive Lot&pecificatiors

Ecodesign directive for energy-using products:

The power loss requirement for the products with external power

supply such as information devices, consumer electronics product,
household appliances, toys, entertainment and sports products and
so on in standby and off mode is as below.

Mode/Limit 2010.01 2013.01

Standby | Products with time display function. TO2W T 1W
mode | Products without time display function. 1w 0.5W
Shutdown mode 1w 0.5wW
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Connection Guide

Rearpanel

Directconnection | < 1A

Method 1 Source - s

CURRENT/ I+ L EXTL A\ |V
N | A

= \VOLTAGH]

S—F Source 0 Load
|
®

N
@ O EXT2, V—, ~
o H O Ai g I+
A ~f 30A MAX ~ 2V MAX %ﬁ

CAT I 600V

Source Load
Method 2 . N
CURRENT/ 1+ = p—— V+IT T\v(}@
= I :; @
i L I AN
[0) ORI —
N @ EXT2 .
=== A v+ ® I-
A\ S 30amax = 2V MAX (%6 f Source Q) Load
CAT Il_600V.
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Method 1

Method 2

250

Source

Load

CURRENT / 1+

[¢)

EXTL =
( { )
A —

il

[0) I Q] EG;OV M Source !ﬁ Load
— ( (@ - V-
— of A (S 2Cm
N Jaoamax SR !
J
Source Load

CURRENT / 1+

O

- o Fms
] - A

EXTl / \‘
@ )
A =

=

30A MAX
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Connectionwith CTNMT

Source Load

CURRENT / 1+ 1-

_ _ EXTL VZ\VOLTAGE]
i = pe) o
NEIE =

S = AA

/N =aoamax = VA (T o0y wax
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Connectionwith EXT1/2

EXTl Source Load

CURRENT / 1+ -
5 1=

0 @7@ ©

EXT?2 Source Load

P

CURRENT / 1+ - EXTL
===
[0) 7@7@7 N ~ 10V MAX
1 o [ A
/\ = 30AmAx ~ 2VMAX 00w max
A Not The optional GCRB00 accessory is required for
ote

EXT1 and EXT2 connectioRefer to your local
dealer for more details.
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