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SAFETY INSTRUCTIONS

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 symbols may appear in this manual or on the
instrument.

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

A Caution: Identifies conditions or practices that
CAUTION  could result in damage to the T3PM1100
or to other properties.

DANGER High Voltage

Attention Refer to the Manual
Protective Conductor Terminal

Earth (ground) Terminal

On (Supply)
Off (Supply)

o- III—@%I}
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Safety Guidelines

General Guideline » Make sure that the voltage input level does not

C exceed AC600V.
CAUTION | Make sure the current input level does not

exceed 20A.

» Do not place any heavy object on the
instrument.

o 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 block or obstruct the cooling fan vent
opening.

» 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.

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

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

o The device should be placed in a way that the
plug connected to it can be removed easily.
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(Note) EN 61010-1:2010 specifies the measurement categories and
their requirements as follows. The T3PM1100 falls under category I
600V.

Measurement category IV is for measurement performed at the
source of low-voltage installation.

Measurement category |1l is for measurement performed in the
building installation.

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

Power Supply

&WARNING

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

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

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

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

Environment

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

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

Altitude: <2000m
Overvoltage category: OVC II
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(Note) EN 61010-1:2010 specifies the pollution degrees and their
requirements as follows. The T3PM1100 falls under degree 2.

Pollution refers to “addition of foreign matter, solid, liquid, or
gaseous (ionized gases), that may produce a reduction of
dielectric strength or surface resistivity”.

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

Pollution degree 2: Normally only non-conductive pollution
occurs. Occasionally, however, a temporary conductivity caused
by condensation must be expected.

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

Storage
environment

Location: Indoor
Temperature: -40°C to 70°C
Humidity: <90%RH(non-condensing)

Disposal

)i¢

Do not dispose this instrument as unsorted
municipal waste. Please use a separate collection
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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G ETTING STARTED

This chapter describes the T3PM1100, including
accessories, package contents, its main features
and front / rear panel introduction.

CharacteriStiCS oo 10
ACCESSOTIES ...ttt et e e et e e e eeaaeaeeas 12
Package CONENTS ....cevueueirieieiieiecrieie et 12
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2 T = U 1= KO TRT 19

St U it 22
Tilting the Stand ... 22
Power Up.....oiiiiiiiiiiiiicici 23
Connect the wires to the T3PMT100.......cccccooievvivvreeeceeereennen. 24
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Characteristics

The T3PM1100 is a high-precision, programmable power meter for
measuring low power devices such as switching power supplies,
transformers, power supplies, and adapters. It is equipped with a
color TFT-LCD screen and also multiple graph displays which are
very convenient for reading the measurement results. The
T3PM1100 has become a reliable power measurement instruments
because of its simple operation, excellent performance, user-
friendly graph displays and automatic measurement interface.

Operation

Press the buttons on the front panel to easily
turn on the T3PM1100 measurement function.
All settings and measurements results are
displayed on the 5-inches TFT-LCD screen panel
for easy use of each function.

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

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

Performance

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

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

It can even measure the voltage of abnormal
wave of CF 3. The half-range CF is up to 6 or 6A.

It can even measure the current of abnormal
wave of CF 3. The half-range CF is up to 6 or 6A.

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

Graph display for measurement results
including harmonic orders distribution.

Plug-in USB disk data store function including

10
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log and screenshot.

Auto range function for integration measurement.

Features

Interface

Application

Full five-digit measurement.

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

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

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

2 main measurement readings and 8 minor
measurement readings are displayed in the
screen of standard display mode.

4 main measurement readings are displayed in
the screen of simple display mode.

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

Test bandwidth of voltage and current: DC ~
100kHz.

Selectable boot settings (Previous / Default)

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

Standard interface: USB / RS232 / LAN

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

It can be applied to power measurement
conforms to IEC 62301

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

L
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Accessories

Standard Accessories

Power Cords x 3
Test leads: 1x red, 1x black

Test leads: 1x yellow, 1x blue

Package Contents

Check the contents before using the instrument.

Opening the box

Contents e Main unit ¢ Power cords x 3
(single unit) o Testleads (red x1, e Quick Start Guide
black x1, yellow x1,
blue x1)

12
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Appearance

Front Panel

Function Keys

Hardcopy Key LCD Display
N\
: AN
f \
o
POWER
©
=L L
Power USB Host Soft Enter Arrow Trigger ESC
key Port keys Key Keys Key Key
Power Key POWER Turns On m or Off B the main
power. For the power up sequence,

see page 23.

Connects with USB flash drive for
data storage or screenshot.

USB Host Port

Hardcopy Key Hardcopy  Captures the current screenshot or
@ saves the data log for reading. For
details, refer to page 57.

13
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Function Keys

V-Range key, up/down arrow keys
and Enter key can be used together
to select a voltage range or auto
range measurement mode. Also,
press and hold the V-Range key to
toggle between manual and auto
range setting. See page 26.

I-Range key, up/down arrow keys
and Enter key can be used together
to select a current range or auto
range measurement mode. Also,
press and hold the I-Range key to
toggle between manual and auto
range setting. See page 26.

MAX Hold

Press this button to display the
maximum measurement reading.
See page 76.

Mode

Press this key to select measure
mode (DC/AC/AC+DC/V-MEAN).
See page 78.

Setup

Press this key to enter the
measurement settings menu. See
page 30.

0 0 0 08060 B0C

Hold

Press this key to switch window and
stop refreshing. See page 77.

D

Use the left and right

8 arrow keys to select

Integrator mode, and
press Enter button to

'NTEGRATORﬁ enter the time integrator
e C=) G 1 function. See page 79.

14
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Press this key to toggle to key lock. In

— Remote control mode, press this button
to switch to local mode. See page 77.

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 page 77.

Trigger key Activates the Trigger function. See

page 77.

ESC Key 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 page 77.

Arrow Keys Ay These four arrow keys are
used to edit the parameters,
browse the menu system and

select the parameter range.

O

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

settings.

O00O0O0

15
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Main Display Overview

CF Max. Hold Sync
Update Rate mote Average Source

Mode

External
Display Hold

Voltage Range

Current Range

Peak Voltage
Peak Current

Harmonic
Calculation

Display 5 0 8 7 G ’\gte(?rsazr:j
1 Qa

. 25.859w PF 1.0000 Key Lock
Mea'\sﬂl:rr]g:nent VA 25.860va VAR =207 .77 mvar

Display VHz 59.999Hz IHz 60.000Hz Ffeg:::?Cy
THDV 0.05% THDI 0.04%

Enlarge | [Integrator | [Parameter | [ System | [ Graph | — Remote Error

Secondary Menus

ltem Statusicon  Description

Voltage Range V-Range 15V Voltage measurement range.
Example here range is 15V.

V-Auto means that Voltage Auto
Range is turned on.

Current Range  I-Range 10A  Current measurement range.
Example here range is 10A.

I-Auto means that Current Auto
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)

16
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VT Ratio State VT External voltage magnification
(On/ Off)

CT Ratio State ~ CT External current magnification
(On/ Off)

Power Ratio SF External power magnification

State (On/ Off)

Remote RMT Remote control mode (On/ Off)

Line Filter L.F Voltage and current filters (On/ Off)

Frequency Filter F.F Frequency filters (On/ Off)

Maximum Hold MAXHold  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/1/Off)

Keyboard Lock  Key Lock Lock Key button

Harmonic HRM.I Harmonic calculation method

Calculation (IEC/CSA/Off)

Measure Storage STORE Measured date storage (On/Off)

External Input EXT1 External signal input function
(Extl/Ext2/Off)

Display Hold Hold Retain and display the current
measurement reading.

Peak Voltage PV The voltage exceeds the
measurement range

Peak Current P.I The current exceeds the
measurement range

Remote Error Error-XXX An error occurs in remote

command

17
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Standard Display 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 menus Display 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.

« Enlarge

Integrator

o Parameter

o System

o 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 execute integrator
measurement function.

This function key is used to 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.

18



GETTING STARTED

Rear Panel
Current External  Voltage RS-232 LAN USB Device
Input Input 1/2 Input Connector Port Port

i ’);CURRENT +\ -
O [B 5—

N d

SIe i
= = = AC 100~ 240V~
= A\ S20amax Soeme

=R WAL 4

I}

1

70 AVOIf sHoCK l

L ce€ /NWARNING EEMOVE] e ,A
1] '.

)

GND Power Cord
Terminal Socket
AC 100 - 240V~
Power Cord S0VA A Connects the power cord. AC
Socket @ | @ 100~240V +10%, 50/ 60Hz
i J
RS232

RS232 Connector Accepts an RS-232C cable for
remote control; DB-9 male
connector. For remote control

details, see page 110.

USB Device Port Accepts a USB device cable for
remote control; Type B, female
connector. For remote control

details, see page 109.

LAN Port Accepts a LAN for remote
control. For remote control

details, see page 112.

19
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GND Terminal Connects the GND (ground)

= terminal to the earth ground.

CURRENT/

7
I

Voltage/Current
input terminal

EZ V7 ] Voltage/Current

) BB |( = | input terminal is
=B A \ used to connect
A =20amax A e the main
CATTl_600V/
measurement
signals.

External Input1/2 o, Connects output signal to the EXT1

A terminal which receives up to 10V, or

o the EXT2 terminal that receives at the
maximum of 2V. See page 53 for setting.

~ 2V MAX

o Do not use damaged device. Before using the
A equipment, check its housing first to sure ensure
Warning there are no cracks. Do not operate this device in
an environment containing explosive gases, steam
or dust.

o The maximum measurable current and voltage are
600 V and 20A for voltage and current terminals of
the rear panel of the T3PM1100. Do not input
exceeded voltage and current, otherwise it will burn
the device.

o The maximum input voltage are 10 V and 2V for
EXT1 and EX2 terminals of the rear panel of the
T3PM1100. Do not input exceeded voltage,
otherwise it will burn the device.

« Always use the supplied cable for connection.

 Before connecting the device, observe all the safety
symbols marked on the device.

o Turn off the power to the device and the application
system before connecting 1/O terminals.

o Do not install replacement parts on the device or
perform any unauthorized modifications.

20
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Do not use this device if the removable cover is
removed or loosened.

Do not connect any cables and terminals before
performing self-test.

Use only the power adapter supplied by the
manufacturer to avoid accidental injury.

Do not use this device for life support systems or
any other equipment that has safety requirements.

21
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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

Place the handle vertically for hand carry.

22
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Power Up

Steps

A Note

. Ensure the AC voltage is 100~ 240V.

. Connect the power
cord to the AC
voltage input.

Make sure the ground connector on the power
cord is connected to a safety ground. This will
influence the measurement accuracy.

. Push to turn on the main

pﬂ"“u
power switch on the front \
panel. 2 7

. The display turns on and shows the last

function that was used before the power was
reset.

23
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Connect the wires to the T3PM1100

Two separate wires are used to connect the

Background T3PM1100, so voltage and current
measurement are isolated and don’t interfere
with each other.

Con nection CURRENT/ 1+ 1= EXT1 V1A RNVOLTAGE

diagram o e <

D */ \*/ \* @ %wv MAX ~
2)I&®
——"1 O | A
/A =208 Max ~ 2V MAX [ 600V MAX
CAT 1l_600V/
Description V +  The positive voltage input (+), 600V for

24

input on the rear panel.

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

I+ The positive current input (+), 20A for
input on the rear panel.

I- The negative current input (-), 20A 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.
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Setting up measurement range

To get accurate measurement results, set an appropriate
measurement range before performing measurements.

Set voltage range 1. Press V-Range button. The V-
Range field turns to bluish.

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

(| <
Py
&
S
Q
\, D

70.0000.
00000

00 mva

3. Press Enter button to confirm your

selection.

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

Crest Factor AUTO, 7.5V, 15V, 30V, 75V, 150V, 300V
is 6/6A:

Set current range 1. Press I-Range button. The I-Range ..Rang
field turns to bluish.

26
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Available range

A Note
A Note

A Note

2. Use up and down arrow keys to

select the desired range. @

N HRM, 1

0.0000.
0.0000..

PF

3. Press Enter button to confirm your

selection.

Crest Factor AUTOQ, 5mA, 1T0mA, 20mA, 50mA,
is 3: 100mA, 200maA, 0.5A, 1A, 2A, 5A, 10A,
20A

Crest Factor AUTO, 2.5mA, 5mA, T0mA, 25mA,
is 6/6A: 50mA, 100mA, 250mA, 0.5A, 1A, 2.5A,
5A, 10A

When it is under the manual setting ranging from
5mA to 200mA, the manual range adjusts to auto
range automatically if input current exceeds 700mA.

When the measurement range is set manually, if the
range status icon lights in green, the measured value
meets the setting range. On the contrary, if the range
status icon lights in red, the measured value doesn’t
meet the best setting range. In this case, it is better to
switch to another range to get more accurate
measurement results.

The P.I status icon lights in red when the current
measurement circuit detects that the measured value
exceeds setting range by 3 folds (CF is setto 3) or 6
folds (CF is set to 6/6A).

27
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A Note

Auto Range

The P.V status icon lights in red when the voltage
measurement circuit detects that the measured value
exceeds setting range by 3 folds (CF is set to 3) or 6
folds (CF is set to 6/6A).

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

Range is shift up

Range is shift
down

28

The range is shifted up when either of the
following conditions is met.

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

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

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

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

The range is shifted down when all of the
following conditions are met.

Vrms or Irms is equal to or less than the
measurement range by 30% at CF 3/6/6A.

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

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

The Vpk or Ipk value of the input signal is equal
to or less than the next lower measurement
range by 600% at CF 6/6A.
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Example Vrms 4 4993v
trms 14 638..

P e 1.0000

VA . vAR  =0.2940 mvar
IHz 60.000Hz
THDI 0.05%

Integrator | | Parameter | | System | [ Graph |

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

122.35mw PF 1.0000

122.35mva vaR  -0.7943 mvar

60.000H:z Hz  60.000H:z
0.16% THDI 0.06%

Integrator | | Parameter | | System Graph

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

20.327 mva
59.999H:
0.10%

Integrator | | Parameter | | System | [ Graph |

The measured Irms (3.9994mA) is less than 30%
of the I-Auto 20mA, so the range is shifted
down to 10mA automatically.

29
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Setting up measurement status

Setting up synchronization source

Steps 1. Press Setup button. Setup

2. Press Enter button.

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

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

SETUP

Sync Source
Line Filter
Frequency Filter
Crest Factor
Auto Zero

00000 ({ @ 0

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option \' Select the voltage of signals as
synchronization source. The SYNC.V status
icon, for example, on the display lights up in
green when V is selected for sync source.

I Select the current of signals as
synchronization source.

Off  Select the entire interval of data updating
period as synchronization source.

Default value \"

30



BASIC SETTING

Setting up line filter

Steps

1. Press Setup button. Setup

2. Press Enter button.

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

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

SETUP

Sync Source

Line Filter

Frequency Filter

Crest Factor

Auto Zero

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

00000 ( e 0

Option

Default value

On  Turn on the line filter function, which is
inserted into voltage and current
measurement input circuits and affects
voltage, current as well as power
measurements without high frequency
components included within measured
values. The L.F status icon on the display
lights up in green.

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

off

31
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Setting up frequency filter

Steps 1. Press Setup button. Setup

2. Press Enter button.

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

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

SETUP

Sync Source
Line Filter
Frequency Filter
Crest Factor
Auto Zero

00000 ({ @ 0

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

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

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

Default value off
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Setting up crest factor

Steps 1. Press Setup button. Setup

2. Press Enter button.

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

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

SETUP

Sync Source
Line Filter
Frequency Filter
Crest Factor
Auto Zero

00000 ( e 0

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option 3 Crest Factor is 3.
6 Crest Factor is 6.

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

Default value 3
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Setting up auto-zero function

Steps 1. Press Setup button. " Setup

2. Press Enter button.

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

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

SETUP

Sync Source

Line Filter
Frequency Filter
Crest Factor
Auto Zero

00000 ({ @ 0

Harmonics IEC
Data Update Rate 0.25s
Measure Storage

Interval

Option On  Auto-zero function is activated once per
hour or when range is switched.

Off  Auto-zero function is only activated once
when the range is switched. The auto-zero
function is turned off when the integrator
function is executed.

Default value Off
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Setting up method of calculating harmonics

Steps 1. Press Setup button. Setup

2. Press Enter button.

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

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

SETUP

Sync Source

Line Filter
Frequency Filter
Crest Factor
Auto Zero

00000 ( e 0

Harmonics IEC
Data Update Rate 0.25s
Measure Storage

Interval

Option IEC Calculate the ratio of harmonic quantity of
the 2nd through the upper limit 50th
harmonic to the Tst harmonic. The HRM.I
status icon, for example, on the display
lights up in green when IEC is selected for
harmonics.

CSA Calculate the ratio of harmonic quantity of the
2nd through the upper limit 50th harmonic to
the 1st through the 50th harmonic.

Off  Turn off the harmonic calculation function.

Default value IEC
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Steps Press right arrow key to move
cursor to Order field.
Use soft keys to increase or @
decrease the order number. @
SETUP ©
Sync Source v
Line Filter Off
Frequency Filter off ©
Crest Factor 3
Auto Zero off ©
Harmonics IEC Order 50
Data Update Rate 0.25s Time Oul 1s
Measure Storage Off
Interval 00:00:00
Option 1-50  Set the upper limit of measured harmonic

Default value

36

order within the range from 1 to 50.
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Setting up data update rate

Steps

. Press Setup button.

. Press Enter button.

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

. Use soft keys to select and confirm

the desired option. Press the
“More” soft keys to toggle among
pages for further options.

SETUP

Sync Source

Line Filter

Frequency Filter

Crest Factor

Auto Zero

Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Setup

00000 ( e 0

Option

Default value

0.1s/0.25s/ Measured value is updated in

0.5s/1s/2s/ accordance with the designated time

5s5/10s/20s interval. The Update 5s status icon, for
example, on the display lights up in
green when 5s option is selected.

Auto Data is only updated when a set
period (Time Out) of the input

waveform is detected.

0.25s

Steps

. When Auto is selected, press right

arrow key to move cursor to Time
Out field.

37



T3PM1100 User Manual

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

SETUP

Sync Source v
Line Filter off
Frequency Filter off
Crest Factor 3
Auto Zero Off

O000O0

Harmonics IEC Order 50

Data Update Rate Auto Time Out 1s
Measure Storage
Interval 00:00:00

Option

Default value

A Note

38

1s/5s/  Time Out period acts like the time limit
10s/20s for detecting a period of the input
waveform.

Is

Time Out function is only available when Auto is
selected for Data Update Rate.
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Setting up measure storage

Steps

A Note

. Use soft keys to select and confirm

1. Press Setup button.
. Press Enter button.

. Press down arrow key to move

cursor to the Measure Storage field.

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

the desired option.

SETUP

Sync Source
Line Filter
Frequency Filter
Crest Factor

O000O0

Auto Zero
Harmonics IEC
Data Update Rate 0.25s

Measure Storage

Interval

Option

Default value

On  All measured date will be stored to the
internal memory by designated time interval
for repeating the storage operation. The
STORE status icon, for example, on the
display lights up in green when Measure
Storage function is turned on.

Off  Turn off the measure storage function.

off

Steps

. Press down arrow key to move &

cursor to Interval field.
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6. Use soft keys to increase or
decrease the interval.

SETUP
Sync Source
Line Filter
Frequency Filter
Crest Factor
Auto Zero

O000O0

Harmonics IEC

Data Update Rate 0.25s
Measure Storage

Interval

Option The setting range for Interval is from 00:00:00 to
99:59:59.
Default value 00:00:00
A When it is set 00:00:00, the interval for measure
Note

storage will be synchronized with the designated
Data Update Rate.

Storage stops in the following circumstances:

e \When data has been stored to all blocks,
Normal measure data can be stored 10000
blocks and Normal with Harmonic data can be
stored 1000 blocks.

e When the storage setting is set to Off (while
storage is in progress)

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

Steps 1. Press Setup button.

2. Press Average soft key.

Average

3. Press Enter 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 (4 e

Option On Turn Average function On for either Linear
or Exponential averages of numeric data. It
is particularly practical for large changes in
load or power of low input signal frequency.

off Turn off Average function.

Default value Off
Steps 6. Press down arrow key to move cursor ¢ o
to Type field.
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7. Use soft keys to select and confirm the
desired option. ©

AVERAGE
State

Type
Count

Linear

On
Linear

Exponent
8

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. Press down arrow key to move cursor ®
to Count field.
9. Use soft keys to select and confirm the ©
desired option. ©
AVERAGE
State on ‘ 8 ©
Type Linear
Count 8 ‘ ©
Option 8/16/ It includes 8, 16, 32 and 64 for
32/64  exponentially attenuation count and
linearly average count. The AVG-8 status
icon, for example, on the display lights up
in green when 8 is selected for average.
Default value 8
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Setting up the voltage and current skipping configuration

Steps 1. Press Setup button.

2. Press V /I Range soft key.

<
g
‘gl—l

3. Press Enter button.

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

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

MEASUREMENT RANGE CONFIG
Mode Menu
Skipping Config Off

<] <]

<] <]
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Option Menu When user is configuring range setting, the
measured data will Not be displayed.

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

Default option Menu

Steps 6. Press down arrow key to move &)
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 isv B zov

E7sv B 150v

Peak Over Off

I-Range
l‘SmA SmA lom.ﬂ ZSmA
Edsoma Ed2soma Efo.5A

A .58 [Edsa

Peak Over Off

O000O0

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. Press down arrow key to move @
cursor to each field of both
V-Range and I-Range.
9. Use soft keys to enable or disable the ©
skipping function for each range. @
MEASUREMENT RANGE CONFIG
Mode Menu
Skipping Config On
V-Range ©
E7.5v E1sv Edzov
B 7sv 150V
Peak Over off @
I-Range
l‘SmA SmA lom.ﬂ ZSmA
Edsoma Ed2soma Efo.5A
1A BEz.5n Mdsa
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. Press down arrow key to move &D
cursor to Peak Over field for V-
Range and I-Range, respectively.

. ' More ‘
11. Use soft keys to select and confirm ‘ 12 ‘
the desired option. Press the More
soft key to toggle among pages for
Peak Over of V-Range and I-Range.
MEASUREMENT RANGE CONFIG
Mode Menu
Skipping Config On
V-Range
E7.5v E1isv B zov
Ed7sv B 150v
Peak Over off
I-Range
E.SmA SmA lﬂnu\ ZSmA
Edsoma Bd2s50ma Eo.5A
A EE2.5n Msa
Peak Over Off
Option When the occurrence of peak over-range happens

in Auto range mode, 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 for V-Range.
Off/15V/30V /60V/150V/300V/600V

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

When it is under CF3 mode for I-Range.

Off/5mA/10mA/20mA/50mA/100mA/200mA/0.5A
J1A/2A/5A/10A/20A

When it is under CF6/6A mode for I-Range.

Off/2.5mA/5mA/10mA/25mA/50mA/100mA/250
mA/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 I-Range sections above.

Setting up the skipping configuration for external

Steps 1. Press Setup button. Setup

2. Press V /I Range soft key.

P«
F
%I—l

3. Press Enter button.

4. Press down arrow key to move
cursor to Skipping Config field.

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

MEASUREMENT RANGE CONFIG
Mode Menu

Skipping Config On
V-Range

15V

150V

00000 (4 e

Peak Over

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

Ooff Turn off the function.

Default option off
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Steps 6. Press ESC button. ESC

7. Press External soft key.

External

8. Press Enter button.

90

9. Press down arrow key to move
cursor to each field 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 sV

Peak Over Off

[
] |

O00O0O0

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. Press down 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 and confirm

desired option. Press More 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

Default option

A Note

When the occurrence of peak over-range happens
in Auto range mode for 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 for External Sensor 1.
Off/2.5V/5V/10V

When it is under CF6/6A mode for External Sensor 1.
Off/1.25V/2.5V/5V

When it is under CF3 mode for External Sensor 2.
Off/50mV/100mV/200mV/500mV/1V/2V

When it is under CF6/6A mode for External Sensor 2.
Off/25mV/50mV/100mV/250mV/0.5V/1V

off

e The available external is based on which external
sensor input is enabled beforehand. Be aware
that it requests to enable either Ext1 or Ext2 prior
to enabling the skipping config for external.

e The available options for Peak Over field are limited
within the selected options from the External Sensor
1 and External Sensor 2 sections above.
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Setting up the VT ratio state

Steps 1. Press Setup button.

2. Press Ratio soft key.

Ratic

3. Press Enter button.

4. Press down arrow 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

Power Ratio State

00000 (4 e

Option On  Turn on the VT (Voltage Transformer) ratio
calculation function and the VT status icon
on the display lights up in green.

Off  Turn off the VT ratio calculation function.

Default option off

Steps 6. Press down 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

Power Ratio State Off

O000O0

Option The setting range for VT Ratio is from 0000.001 to
9999.999.
Default value 0001.000

Setting up the CT ratio state

Steps 1. Press Setup button.

2. Press Ratio soft key.

3. Press Enter button.

4. Press down arrow key to move

cursor to the CT Ratio State field.

50

Setup

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

Ratio

VT Ratio State On
Ratio 0001.000

CT Ratio State off

Ratio 0001.000

Power Ratio State Off

GEL] 0001.000

O00O0O0

Option On  Turn on the CT (Current Transformer) ratio
calculation function and the CT status icon
on the display lights up in green.

Off  Turn off the CT ratio calculation function.

Default option Ooff

Steps 6. Press down arrow key to move
cursor to Ratio field.

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

Ratio
VT Ratio State
Ratio 0001.000
CT Ratio State On
Ratio 0001.000

Power Ratio State Off

Ratio 0001.000

00000 {{

Option The setting range for CT Ratio is from 0000.001 to
9999.999.
Default value 0001.000
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Setting up the power ratio state

Steps 1. Press Setup button. Setup

2. Press Ratio soft key.

Ratio

3. Press Enter 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
Ratio 0001.000
CT Ratio State On
Ratio 0001.000

Power Ratio State Off

00000 (4 @

Option On  Turn on the power ratio calculation function
and the SF status icon on the display lights
up in green.

Off  Turn off the power ratio calculation function.

Default option off

Steps 6. Press down arrow key to move &
cursor to Ratio field.
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7. Use soft keys to increase or
decrease coefficient of power ratio.

Ratio

VT Ratio State On
Ratio 0001.000

CT Ratio State On
Ratio 0001.000

O00O0O0

Power Ratio State On
Ratio 0001.000

Option The setting range for power ratio is from 0000.001
to 9999.999.
Default value 0001.000

Setting up the external sensor input terminal

Steps 1. Press Setup button.

Setup

2. Press External soft key.

External

3. Press Enter button.

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

g 0

w1

3



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

External

External Sensor State Ext1

Extl Ratio(V/A) 0001.000

T3PM1100 User Manual

O000O0

Option

Default option

Extl

Ext2

off

off

Turn on the Ext1 terminal function that
receives voltage up to 10V including shunts
and clamps from external output current
sensor for measurement and the EXT1
status icon on the display lights up in green.

Almost identical with the Ext1, the Ext2
terminal receives up to 2V voltage and the
EXT2 status icon on the display lights up in
green when it is enabled.

Turn off the external sensor input and return
to current input terminal.

Steps

54

6. Press down arrow key to move
cursor to either Ext1 Ratio (V/A) or
Ext2 Ratio (mV/A) field.
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7. Use soft keys to increase or
decrease the conversion ratio of
either Extl or Ext2.

External

External Sensor State Ext1

Extl Ratio(V/A) 0001.000

O00O0O0

Option The setting range for both Ext1 and Ext2 is from

0000.001 to 9999.999.
Default value Ext1 0001.000
Ext2 0010.000

A In order to enable range skipping configuration for
Note external (page 46), it is required to enable external

input function first.

Saving and loading the setup parameters

Steps 1. Press Setup button.

2. Press Page 1/2 soft key.

3. Press Save Load soft key.

4. Press Enter button.

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

Setup

Page
1/2

Save
Load

. 60
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6. Use soft keys to select and confirm
the desired action.

SAVE / LOAD

Type

File

State

O000O0

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

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

Default option Save

Steps 7. Press down arrow key to move D
cursor to File field.

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

O000O0

File

State
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Option 1-4  There are 4 sets of internal memories for
saving and loading setup parameters. The
State field below indicates the 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

Setting up the hardcopy and log configuration

Steps 1. Press Setup button. Setup

2. Press Page 1/2 soft key. ‘ 2 ‘
3. Press Hardcopy soft key. . dcopv"

4. Press Enter 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

Overwrite off
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w1
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Option

Default option

Capture Select Capture to save screenshot file
into the inserted USB disk. The file name
ranges from SCREEN00.BMP to
SCREEN99.BMP.

Log Select Log to save data log file into the
inserted USB disk. The file name ranges
from DATA000.CSV to DATA999.CSV

Capture

Steps

. Use soft keys to select and confirm

. Press down arrow key to move &)

cursor to Overwrite field.

the desired action.

Hardcopy

Type Capture

Overwrite Off

O000O0

Option

Default option

A Note

58

On Turn on overwrite function so that the
existing file within the USB disk will be
overwritten when saving action is executed.

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

off

When Overwrite function is On, the latest file name
in the inserted USB disk will be overwritten. For
instance, when both DATA000.CSV and
DATAO001.CSV exist in USB disk, the DATA001.CSV
will be overwritten accordingly when saving file.

When, on the other hand, Overwrite function is Off,



BASIC SETTING

a new one with the latest file name will be created.
However, for example, when both SCREEN00.BMP
and SCREENO02.BMP exist, a new file named
SCREENO1.BMP will be saved since system fills
filename vacancy automatically. Also, when saved
files are full in USB disk, e.g., from SCREEN00.BMP
to SCREEN99.BMP, a warning message will be
shown and save action will be Not available.

Setting up the MATH configuration

Steps 1. Press Setup button. Setup

2. Press Page 1/2 soft key.

Page

[
—
N

3. Press MATH soft key.

4. Press Enter button.

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

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

MATH

Computation

Item A

Item B

00000 (4 e 1)
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Option A+B, A-B, Up to 6 computations (A+B, A-B,

A*B, A/B, AxB, A+B, A+B2, A%:B), which are

A/B?, A%/B based on the four elementary
functions (addition, subtraction,
multiplication and division), can be
executed by T3PM1100 with 2 select
items out of 5 variables (V, I, P, VA,
VAR). The result of computation will
be a value without units.

Default option A/B

7. Press down 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
I Current
P Active power

VA Apparent power
VAR  Reactive power

Default option \'

9. Press down arrow key to move &D)
cursor to Item B field.
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10. Use soft keys to select and confirm
the desired option.

MATH

Computation

Item A

Item B

O00O0O0

Option \' Voltage
| Current
P Active power
VA Apparent power
VAR Reactive power

Default option I
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Setting up System status

System information screen

Steps

62

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

function key.

ws 7.8988,
~ 0.0000..

P 0.0000 mw PF
VA 0.0000 mva VAR
THz

THDV

Enlarge Integrator | [Parameter | | System

. Press Enter button to Enter

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

SYSTEM INFORMATION
Config
Model T3PM1100

Serial Number GPM831010 ‘ (SRS

MUC/FPGA Version V1.05 / Vi.00

MAC Address 00:22:24:00:00:00

Calibration Password

3. Press Enter button.

4. Press down arrow key to move &D)

cursor to Calibration Password field.
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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

O

O

O

Model T3PM1100 : | ©
S

Serial Number GPM831010
MUC/FPGA Version V1i.05 / V1i.00
MAC Address 00:22:24:00:00:00

Calibration Password 99999 [0k

Default option 99999

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

System configuration screen

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

2. Press Enter button to Enter
SYSTEM INFORMATION screen.

3. Press Config soft key to Enter

SYSTEM CONFIG setting screen.
[ SvsTEM CONFIG ] —

Power On Status Setup Default

Brightness 7
Key Sound Off
I/0 Model LAN
IP Model

Socket Port
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Setting up power on status

Background Continue the following setting from SYSTEM
CONTFIG setting screen

Steps 1. Press Enter 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

Previons

Brightness 7

Defaul
Key Sound Off pult

1/0 Model
IP Model
Socket Port

O000O0

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

Default The status of unit on powering on is set
to the factory default status.

Default value Default
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Setting up brightness

Background Continue the following setting from SYSTEM
CONFIG setting screen
Steps 1. Press Enter 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
1/0 Model

IP Model

Socket Port

00000 {{ e

Option 1-10 The display is the darkest when set to
1. On the contrary, it turns out the
brightest when set to 10.

Default option 7
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Setting up key sound

Background

Continue the following setting from SYSTEM
CONTFIG setting screen

Steps

1. Press Enter button.

2. Press down arrow key to move
cursor to Key Sound 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/O Model

IP Model

Socket Port

00000 (4 e

Option

Default option

66

On Ashort sound is heard from speaker of unit
when pressing the keys on the front panel.

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

Off
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Setting up remote interface

Background Continue the following setting from SYSTEM
CONFIG setting screen
Steps 1. Press Enter 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
1/0 Model

Baud Rate

Terminator

00000 {{ e

Option RS232  If interface is set to RS232, the Baud
Rate and the Terminator fields can be
selected. For details about configuring
RS 232 interface, please see page 110.

SYSTEM CONFIG

Power On Status Setup Default
Brightness 7

Key Sound Off

I/0 Model

Baud Rate

Terminator
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USB

LAN

T3PM1100 User Manual

For details about configuring USB
interface, please see page 109.
SYSTEM CONFIG

Power On Status Setup Default
Brightness 7

Key Sound Off

1/0 Model use

If interface is set to LAN, the IP model
is can be selected from “Manual” and
“DHCP”. For details about
configuring LAN interface, please see
page 112.

SYSTEM CONFIG

Power On Status Setup Default

Brightness

Key Sound
I/0 Model

IP Model
Socket Port
IP Address

et mask
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Setting up SCPI identity

Background Continue the following setting from SYSTEM
CONFIG setting screen
Steps 1. Press SCPI soft key to enter SCPI ‘ BERL ‘

setting screen.

2. Press Enter button.

3. Press down arrow key to move
cursor to Type field.

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

‘ Default

Default

User

00000 (¢ e

Option Default The return message in remote control
returns the default manufacturer, model
number, serial number, among other info.

User User-defined manufacturer, model
number and so forth will be returned for
remote control mode.

Default value Default
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Measurement function

The T3PM1100 provides a wide range of basic electricity and power
measurement functions. It is equipped with 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 2MQ, the maximum input
voltage is 600Vrms. There are 2 sets of internal resistance (Shunt),
500mE2 and 5mQ respectively. Also, there are 2 external current
input terminals (EXT1, EXT2). The maximum input current is
20Arms. The device will issue a warning sound when the input
voltage and current exceed 850 Vrms or 28.5Arms.

Introduction to measurement parameters

vde 0.0011v
we ,1194..

P =-0.0082mw pPF -1.0000
VA 0.0077 mva vAR  0.0000 mvar

Parameter name Display icon
Voltage Vac (AC)
Vdc (DCQ)

Vrms (AC+DC)
Vmn (V-MEAN)

Current lac (AC)

Idc (DCQ)

Irms (AC+DC, V-MEAN)
Active Power P
Apparent Power VA

1
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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 CFV, CFI
Mathematical Computation MATH
Maximum Current Ratio MCR

(Crest Factor(CFl) / Power Factor)

Setting measurement parameters

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

)

0.0509 mw
0.0508 mva
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2. Press Enter button. The 1st

measurement parameter will be
highlighted in green.

-0.0092mw
0.0072mva

3. Press up, down, left and right
arrow keys to select other desired
measurement parameter.

Bl

0.0507 mw
0.0507 mva

4. Press Enter button followed by
using up and down arrow keys to
switch display options for the
selected measurement parameter.

3 0

-0.0074mw pF -0.8897
0.0083 mva vaR  0.0038 mvar
- mHz IHz mHz
- % THDI

tor | | Parameter System

5. User is able to apply the previous

73



T3PM1100 User Manual

same process for each measurement
parameter. There are up to 2 major
and 8 minor measurement
parameters to be switched.

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 select Enlarge function key.

DC  CF3 NC.V HRM.I
A Update 0,255

w 7.9019,
Idc 0 .

2. Press Enter button to switch

display to simple mode.

The simple mode covers 4 major
measurement parameters deriving
from the top 4 parameters of
standard mode as shown below.
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3. Press ESC button to return back to ESC
original display mode.
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Other functions

Introduction to other functions

Mode

Update 0.25s

0.0012.
7.1613..

Max. Hold KeyLock Display Hold

SYNC.V HRM.I|EXT1

P =-0.0082mw pF -1.0000
00087 mVA VAR 00053 VE L

VA

IHz

Function name

MAX Hold

76

Button

Description

When the MAX Hold button is pressed,
the MAX 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 parameters are available for
MAX Hold function: V, I, P, S, Q, V+pk,
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Enter

Hold

Trigger

ESC

Local/ Key Lock

Key Lock

Local

V-pk, I+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 the Trigger button when Hold
function is activated to update displayed
value to the latest status once in
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 Press the Mode button to select
measurement mode. There are 4
measurement modes.

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

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

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

o V-MEAN: Displays the voltage
rectified as a mean value that is
calibrated to RMS value. The value is
the same as 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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Integration measurement function
Setting up Integrator measurement

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

function key.

we 7.9029.
= 0.0000.

P 0.0000 mw PF
VAR 0.0000 mvar VAR
IHz

2. Press Enter button to enter the

Integrator measurement screen.

Mode Manual
Function Watt Hours
Set Time 00

Test Time 00

State Reset

w  0.0000.w

0.0000mwh  wp-  0.0000 mwh

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

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

Select integrator
measurement
mode

80

4. Press Enter button to enter
integrator measurement setting
screen.

Mode | Manual |
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

5. Press Enter button to enter Mode
field. Use up and down arrow keys
to toggle between Manual,
Standard and Continuous mode.
Press Enter button again to confirm ®
your selection.

If you select Manual mode, the Set

time is disabled and displayed in
gray.

&=
=
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Mode Manual
Function Watt Hours

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

w 0.0000 .

wp+  0.0000 mwh wp- 0.0000 mwn

Measure Set

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

Mode Standard
Function Watt Hours

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

w 0.0000 .

we+  0.0000mwh  wp-  0.0000 mwh

[ Measure Set

A When the Set Time is zero, neither Standard mode
Note nor Continuous mode can be executed.

Select integrator 6. Press down arrow key to move to ®
measurement Function field in the integrator
function measurement setting screen.

Mode Standard

Function

Set Time 0000:00:

Test Time 0000:00:
Reset

w 0.0000..

we+  0.0000mwh  we-  0.0000m

|_ Measure I
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82

7. Press Enter button to enter

Function field. Use up and down
arrow keys to toggle between

Ampere Hours and Watt Hours. @
Press Enter 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...

we+  0.0000mwh  wp-  0.0000 mwh

[ Measure Set

If you select Ampere Hours, the
measured value in the bottom half

“u

section will be displayed in “q”.

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

«0.0000.

qat  0.0000 man a-  0.0000 man

[ Measure Set

If you select Watt Hours, the
measured value in the bottom half
section will be displayed in “WP”.

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

0.0000 .

0.0000mwh  wep- 0.0000mwh

Set
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Select integrator 8. Press down arrow key tomoveto ()
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

K23 0.0000mwh

|_ Measure Set |

9. Press Enter button to enter the 1st
minor parameter followed by using
up and down arrow keys to switch to
preferred measurement parameter.

Press Enter button again to confirm ¢

the selection.

Mode Standard
Function Ampere Hours
Set Time 0000 0:00
Test Time 0000:00:00
State Reset

«0.0000..

g+  0.0000 man a-  0.0000 man

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

«0.0000.

qat  0.0000 man a-  0.0000man

Measure Set

Introduction to integrator parameters

Parameter name Description

Mode .

Function .

84

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.

Manual

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

Continuous

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

Watt Hours Mode

Function

WP: Total power Set Time 0:00:10

Test Time

WP+: Positive total [ Reset
WP-: gl)sga;iirve total we 0 . 0 0 0 0 mWh

power 0.0000mwn  wp-  0.0000mwn

P(avg): Average
power



Test time

Set time

State

MEASUREMENT AND OTHER FUNCTIONS

¢ Ampere Hours

q: Total mAh

q+: Positive total
mAh

g-: Negative total
mAh

q(avg): Average
current

Mode Standard
Function Ampere Hours

Set Time 0:0
Test Time
State R

e 0.0000..

0.0000 man a  0.0000 man

It indicates that elapsed time of integrator

measurement.

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

e Running
Integrator
measurement is in
progress.

« Stop
Integrator
measurement has
been stopped
manually.

¢ Timeout

The time for
running integrator
measurement is up.

Mode Standard
Function

Set Time

Test Time 0

State Reset

w 0.0000 .

wp+  0.0000 mwh wp- 0.0000 mwh

Measurs |

Mode Standard
Function Amp:

Set Time

Test Time

State

« 0.0987.

. 1143 man g =0.0020 man

Mode Standard
Function Amp:

Set Time

Test Time

State

« 0.2717 .

. 3147 man a -0.0056 man

Mode Standard
Function Hours
Set Time 0o0:10
Test Time 00:10
State

. 0.3279um

3817 man a  -0.0067 man

Set
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¢ Reset Mode

Function

The integrator Set Time

Test Time

measurement State

status is cleared. q

0.0000 man - 0.0000 man

Set

Measured value
parameters

86

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), Iac (AC current), Irms
(AC+DC current)

Mode Standard
Function Watt Hours

Set Time 9999:59:59
Test Time 0000:00:00
State Reset

w  0.0000w

we+  0.0000mwh  wp-  0.0000mwh

Measure set |

For Ampere Hours

Total mAh: q

Positive total mAh: q+

Negative total mAh: q-

Average Current : q(avg)

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



Mode
Function

Set Time

Test Time
State

q

q+

Measure

Using the integrator fun

MEASUREMENT AND OTHER FUNCTIONS

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

0.0000..

0.0000 man 0.0000 man

Set |

q-

ction

Manual mode

1. In manual mode, you can directly

press the Start button on the front

panel

Mode

Function
Set Time

Test Time

State

q

q+

2. Tosto

to start integrator function.

Manual

Ampere Hours
0000:00:10
0000:00:03

Running

0.1003..

0.1170 man -0.0020 man

Set

q-

p integration function, press

the Stop button on the front panel.

Mode
Functioi

Set Time

Test Ti
State

q

q+

[ Measure |

Manual
n Ampere Hours
0000:00:10
me 0000:00:10

Stop

0.3060..

0.3567 man -0.0063 man

Set

q-

G
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3. Press the Reset button on 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..

a+  0.0000 man a-  0.0000 man

[ Measure Set

Standard mode

Continuous
mode

88

1. Setintegrator measurement time 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
measurement time.

Mode Standard
Function Ampere Hours
Set Time 0000:00:10
Test Time 0000:00:10
State Timeout

«0.3303..

0.3844 man q- =0.0067 man

Set

. Set integrator measurement time before using

integrator function.

Other steps are same as running in manual
mode.

When integrator is running, the test time will
increase until the set integrator measurement
time (a cycle) and repeat the cycle indefinitely
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A Note

until the Stop button is pressed by the user.

Mode Continuous
Function Ampere Hours
Set Time [ ]

Test Time [ ]

State Running

«0.2601..

a+  0.2996 man a- -0.0054 man

Measure Set

« Inthe integration process, select the Measure key

and press Enter button to return main
measurement screen. Select Integrator key and
press Enter button to switch back to integration
measurement screen.

In the integration process, you can’t change
measurement range and enter system to set
measurement parameters.

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

The T3PM1100 provides the professional graph measurement
functions by which the user can view fluctuations of measured
values in waveform and harmonics in bar and list graphs. 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 up waveform graph measurement

Steps

90

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

function key.

SYNC.V HRM.I

ws 7.9055,
ms 0.0000.

P 00 mw PF
VA 00 mva VAR
THz
THODV -

[ Enlarge Integrator | [Parameter | | System

. Press Enter button to enter the

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

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

vrms
4.5028v
Irms
18.370ma
P
82.712mw

VA
82.714mva

[ Harmonics Sat [Parameter | | Measure
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3. Press right arrow key to move

cursor to Set key.

Display( ,
0 mA Time Div Zoom(V): 1

vrms
4.5024v

Irms
18.365ma

]
82.687mw

VA
82.688mva

[ Parameter | | Measure

Select waveform 4. Press Enter button to enter

display mode

waveform setting section.

v Display(
0 mA Time Div r V. Zeom(V): 1

Vrms
4.5025v

Irms
18.364ma

P
82.682mw
VA

82.684mva

Harmonics. E Parameter | [ Measure

5. Press Enter button to enter Display

field. Use up and down arrow keys .ﬂ

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

Display( v,I,P
0 mA Time Div: V. Zoom(V): 1

4.5021v
Irms
18.361ma

[
82.661mw

VA
82.663mva

Set [ Parameter | | Measure
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Option

Default option
Select waveform 6.

display time
division

92

V,I,P
v
\'%

I

P
V,I,P

Three items including the measured voltage,
current and power are displayed in
waveforms of different colors (V: yellow, I:
red, Power: green) within the waveform chart.

Two items including the measured voltage
and current are displayed in waveforms of
different colors (V: yellow, I: red) within the
waveform chart.

Only the measured voltage in the waveform
of yellow color is displayed within the chart.

Only the measured current in the waveform
of red color is displayed within the chart.

Only the measured power in the waveform
of green color is displayed within the chart.

Press down arrow key tomoveto )
Time Div field in the waveform
setting section.

Display( V: m I: = P:

20 mA Time Div: FITNTY Sync:

Vrms
4.5021v
Irms

. 18.358ma

[
82.646mw

VA
82,647 mvA
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Press Enter button to enter Time

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

your selection. &D
V-Range 15 V  Display(V:mI:u P:m):V,1,P
I-Range mA  Time Div: 10ms Sync: V Zoom(V): 1

Vrms
4.5021v

Irms
™| 18.357ma

[

82.643mw
VA

82.645mva

Harmonics Set [ Parameter | [ Measure

Option

Default option

A Note

Select waveform 8.
display sync
source

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

1s option per varied measurements.

Sms

The available options for Time Div vary per set
Update Time. Refer to page 96 for correlations.

Press right arrow key to move to
Sync field in the waveform setting
section.

V-Range 15 V  Display(V:m I:n P:m): V,1,P
I-Range 20 mA Time Div: 10ms Sync: il Zoom(V): 1

vrms
4.5018v

Irms
& 18.355ma

[
82.627mw

VA
82.629mva

[ Harmonics | Set [ Parameter | | Measure
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9. Press Enter button to enter Sync

field. Use up and down arrow keys
to toggle between options. Press
Enter button again to confirm your @

selection.

Display( V: m I: Lp
) mA_ Time Div: i I Zoom(V):1

Vrms
4.5018v

Irms
18.354ma

P
82.624mw
VA

82.626mvA

Set [ Parameter | | Measure

Option

Default option
Select waveform

display zoom
magnification

94

\' Select the voltage of signals as
synchronization source.

I Select the current of signals as
synchronization source.

Off  Select the entire interval of data updating
period as synchronization source.

\

10. Press right arrow key to move to
Zoom (V) field in the waveform
setting section.

Display( V: m I: = P: P
A Time Div: 10ms Sy Zoom(V):

Vrms
4,5018v

Irms
18,.353ma

P
82.621mw
VA

82.623mvA

Parameter | [ Measure
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11. Press Enter button to enter Zoom

(V) field. Use up and down arrow
keys to toggle between options.
Press Enter button again to confirm @

your selection. &D

v Display(V:m I: u P:
0 mA  Time Div: 10ms

Vrms
4.5018v
Irms

18.353ma

[

82.618mw
VA

82.620mva

Parameter | [ Measure

Option

Default option

1,2,3 The varied zoom magnifications allow user
to customize a preferred waveform graph
display. In theory, narrower the measured
value, greater the zoom magnification is
suitable. In contrast, wider the measured
value, smaller the zoom magpnification is
fitting. The 1 stands for the standard
magnification and the 3 represents the
highest zoom magnification.

Zoom 1: i iV Zoomiv):s
Vrms
4,5018v
Irms
18.353ma
P
82.618mw
VA
82.620mva
| Harmonics
V-Ra /" Display(V:m >
Zoom 3: -Ra 0 mA Time Div: 10ms Syne Zoom(V): 3

4.5016v

Irms
18.352mA
P
82.611mw

VA
82.613mva

Parameter | [_Measure
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Frequency over
limit

Correlation of
Limit Frequency,
Time Div and
Update Time

926

When frequency of either voltage or current is
beyond the limit, which varies per set Time Div, the
warning message in the upper-right corner will be
shown to alarm user as the figures below.

F_V_O: s T: i : i Zoom(V): 1
[ Vrms
Frequency 5.0918v
Voltage Trms
Over 99.,032ma
VHz
5.9999kHz
IHz
59.999H:
Parameter | | Measure
F_I_O: :
Frequency 5.0849v
Current . Trine
Over 99.106ma
VHz
59.999H:
IHz
6.9999kHz
Parameter | Measure
F_V_I_O:
Frequency
Voltage &
Current 99.087nn
VHz
Over 5.9999kHe

IHz
6.9999iHz

Harmonics Sel Parameter | Measure

. o Update Time
Time Division 0.1 0.25 0.5 Td 2 i 10 20
1s [ [ | |
500ms
250ms
100ms
50ms
25ms
10ms
5Sms
2.5ms
Tms
500us
250us
100us
50us
25us

® o e 0 00 00
e 0 0 0 0 0
* e o 0 0 0 0
* o 0 0 0 0 00
® e s 0 0 00
® s s 0 0 0




A Note

MEASUREMENT AND OTHER FUNCTIONS

Take few examples below that derive from the table
above for further descriptions.

= When Update Time is set 20s, the range of Time

Div is from 5ms to 1s and the available
Frequency is up to 50Hz.

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

The maximum frequency for Graph mode is
up to10kHz.

When the measured frequency 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.
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Setting up waveform graph parameter

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

SYNC.V HRM, I

ws 7.9055,

2. Press Enter button to enter the

Waveform graph display screen.

Vrms
4.5028v
Irms
18.370ma
P
82.712mw

VA
82.714mvA

Harmonics E Parameter | [ Measure

3. Press right arrow key to move
cursor to Parameter key.

Vrms]

4.5016v

Irms
18.352ma

P
82.611mw

VA
82.613mvA

[ Harmonics B Parameter | | Measure
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4. Press Enter button to enter

parameters setting section.

/" Display(V:m I: u P:
0 mA Time Div: 10ms

4.5016v

Irms
18.352ma
P
82.611mw

VA
82.613mva

[ Harmonics | Set Parameter | [ Measure

5. Press Enter button to enter the 1st

parameter. Use up and down arrow
keys to toggle between options.
Press Enter button again to confirm ®

your selection. &D

v Display(V:m I: u P:
0 mA Time Div: 10ms

Vrms
4.5017v
Irms
18.351ma
P
82.611mw

VA
82.613mva

Harmonics 5 Parameter Measure

6. Press down 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.

18.350ma

P
82.604mw

VA
82.606mva

Parameter | [ Measure
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Option

Default
option

100

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

Current lac (AC)
Idc (DCQ)
Irms (AC+DC, V-MEAN)
Active Power P
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, 1-pk
Active Power Peak P+pk, P-pk
Total Harmonic Distortion THDI, THDV
Crest factor CFV, CFI

Mathematical Computation MATH

Maximum Current Ratio MCR

Default options are based on the Parameter settings from
the standard display mode.
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Setting up Harmonics bar graph measurement

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

SYMC,V HRM, I

v 7.9055,
ms 0.0

P 0.0000 mw
0.0000 mva

IHz

[ Enlarge | |Integrator | [Parameter | [ System

2. Press Enter button to enter the

Waveform graph display screen.

Vrms
4.5028v

Irms
18.370ma

P
82.712mw

VA
82.714mva
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3. Press Enter button to enter

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

V-Range 15 V  Display Mode: V
I-Range Order No.: 1

o)

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

V-Range 15 V  Display Mode:
I-Range Order No.: 1

o THDV
47.31%
Vrms

6.3712v

5. Press Enter button to enter

harmonics bar setting section.

Display Mode: [
Order No.: 1

THDV
47 .31%
Vrms
6.3713v
No: 1
60.000H:
5.7594v

[
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Select harmonics 6.
display mode

Press Enter button to enter Display

Mode 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.: 1

THDV

47.32%

Vrms
6.3710v

No: 1

60.000H:
5.7587v
100.00%

Option

Default option

Select harmonics 7.
display order
number

\' The THDV measured factor will be
displayed in the right-side section in yellow
and also shown in the left-side bar graph.

| The THDI measured factor will be displayed
in the right-side section in yellow and also
shown in the left-side bar graph.

Vv

Press down arrow key tomoveto )
Order No. field in the harmonics
setting section.

V-Range 15V Display Mode: V
I-Range Order No.: [EW

by THDV
47.31%

Vrms
6.3702v

No: 1
60.000H
5.7582v
100.00%
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8. Press Enter button to enter Order

No. field. Use up and down arrow
keys to toggle between options.
Press Enter button again to confirm @

your selection. &D
Display Mode: Vv
Order No.: 50

THDV
47 .32%

Vrms
6.3690v

No: 1
60.000H:

Option 1-50 Select a measured harmonic order with
related values to be displayed in both the
right-side section in green and the left-side
bar graph. Note that the upper limit of order
number is relevant to the Harmonics setting

(page 35).
Default option 1

Setting up Harmonics list graph measurement

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

0.0000..

PF
L0000 mva VAR
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2. Press Enter button to enter the

Waveform graph display screen.

e 15V  Display(V:m P
. 20 mA  Time Div: 10m: Zoom(V): 1

vrms
4.5028v

Irms
18.370ma

]
82.712mw

VA
82.714mva

[ Harmonics | Set [ Parameter | | Measure

3. Press Enter button to enter

Harmonics bar graph display
screen.

Display Mod
Order No.: 1

THDV

47.31%

Vrms
6.3714v

No: 1

60.000H:
5.759
100.00%

[ Measure

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

V-Range 15 V  Display Mode: V
I-Range Order No.: 1

o THDV
47.32%
Vrms

6.3693v

No: 1
60.000H
5.7572v
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5.

Turn pages of 6.

harmonics list

106

Press Enter button to enter
harmonics list display screen.

V-Auto 150 V I-Auto 100 mA
PF 0.5706 THDV 6
DEG +55.2» THDI 136.49- 60.027 1z

Order V{(v)  I(mA) P(W) VHdf(3)I Hdf(2s)P Hdf(3) w(®)  1(°)

Total | 1€

Press up and down arrow keys

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.

V-Range 15 V I-Rangs
PF 1.0000 THDV . 60.000H:z
DEG -0 THDI .05+ IHz 60.000H:

Order V{(v) | 1(mA) P(mw) VHdf{%)I Hdf(36)P Hdf(3e) w(®)  1(°)
Total | 5 100.46 - ——— - —

0 | 0.0014

1.0000 THDV . 60.000H:z
-0 THDI . IHz 60.000H:

Order V{(v) | 1(mA) P(mw) VHdf{%)I Hdf(36)P Hdf(3e) w(®)  1(°)

Tot




MEASUREMENT AND OTHER FUNCTIONS

Items of the list

Order

\

V Hdf(%)

I HAf(%)

P Hdf(%)

V()

()

The harmonic order number

RMS voltage value of the harmonic
order

RMS current value of the harmonic
order

Active power value of the harmonic
order

Voltage harmonic distortion factor
of the harmonic order

Current harmonic distortion factor
of the harmonic order

Power harmonic distortion factor of
the harmonic order

The phase difference between the
fundamental voltage and the voltage
of the harmonic order

The phase difference between the
fundamental current and the current
of the harmonic order

107



T3PM1100 User Manual

REMOTE CONTROL

This chapter describes basic configuration of
IEEE488.2 based remote control. For a command
list, refer to the Command Overview chapter on

page 116.

Configure Remote Control Interface......ccccccevveeeneee. 109
Configure USB Interface.......c.cocoueveveveuceinennnnnicrccccccenes 109
Configure RS232 Interface.....c.ccoevurueinnueeninieineecneeeseeieees 110
Configure LAN Interface......ococeoenreinneinneineecneeceee 112

Configure EOL Character ......cccccvvvviiiiiiiiiiiiiiiiniennnn. 115

Return to Local Control......cccoouiiiiiiiiiiiiiiiiiiii 115
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Configure Remote Control Interface

Configure USB Interface

USB CDC Class

Background

Steps

USB
Configuration

Due to the USB port configured to CDC
(Communications Device Class) by default, the
T3PM1100 will appear as a virtual COM port to a
connected PC. Before, hence, using remote control
via CDC USB class, install the appropriate CDC USB
driver available for download on the Teledyne
LeCroy website.

Continue the following setting from SYSTEM

CONFIG setting screen
1. Press Enter button.
2. Press down arrow key to move &)
cursor to I/O Model field.
3. Use soft keys to select and confirm ©
the USB option.
SYSTEM CONFIG ©
Power On Status Setu efaul
Brightness . i 7D t @
Key Sound off
I,!l: Model usB ©
PC connector Type A, host
T3PM1100 connector Rear panel Type B, slave
Speed 1.1/2.0 (full speed/high
speed)
USB Class CDC (Communications

device class)

Hardware flow control Off
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Data Bits 8
Stop bit

Configure RS232 Interface

Background Continue the following setting from SYSTEM
CONTFIG setting screen
Steps 1. Press Enter button.

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

3. Use soft keys to select and confirm
the RS232 option.

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7

Key Sound off
I/0 Model
Baud Rate
Terminator

00000 ({ @

4. Press down arrow key to move
cursor to Baud Rate field.

J

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

SYSTEM CONFIG
Power On Status Setup Default 9600

Brightness 7

19200
Key Sound off
I/0 Model

38400
Baud Rate

Terminator

57600

115200
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Option

Default value

9600, 19200, 38400, 57600,115200
9600

6. Press down arrow key to move &)
cursor to Terminator field.

7. Use soft keys to select and confirm
the Terminator option.

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7

Key Sound Off
1/0 Model
Baud Rate
Terminator

Option

Default value

RS232
Configuration

RS232 Pin
Assignments

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
Pin 5: GND
Pin1,4,6~9:No 6789
Connection
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PC Connection  Use a Null Modem connection as shown in the
diagram below.

T3PM1100 PC
Pin2 RxD RxD Pin2
Pin3 TxD TxD Pin3
Pin5 GND GND Pin5

Configure LAN Interface

Background Continue the following setting from SYSTEM
CONTFIG setting screen

Steps 1. Press Enter button.

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

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

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7

Key Sound
I/0 Model
IP Model

Socket Port

00000 (4 @

4. Press down arrow key to move
cursor to IP Model field.

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

SYSTEM CONFIG
Power On Status Setup Default

Manual

Brightness 7
Key Sound off
I/0 Model

DHCP

IP Model
Socket Port

O00O0O0

Option Manual  Set up IP Address, Subnet mask and
Gateway manually.

DHCP DHCP server automatically assigns IP
Address, Subnet mask and Gateway.

Default option DHCP

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

7. Use soft keys to increase or decrease
the parameter of Socket Port.

SYSTEM CONFIG
Power On Status Setup Default

Brightness 7

Key Sound Off
I/0 Model LAN
IP Model

Socket Port

O00O0O0

Option The range of Socket Port is from 00000 to 65535.
Default option 00023
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Steps 8. When selecting Manual for IP &
Model, press down arrow key to
move cursor to IP Address, Subnet
Mask and Gateway fields,
individually.

9. Use soft keys to increase or decrease
the parameters of IP Address,
Subnet Mask and Gateway fields,
individually.

O000O0

Default option IP Address: 192.168.0.100
Subnet Mask: 255.255.255.0
Gateway: 192.168.0.1
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Configure EOL Character

The system config menu can set the EOL(end-of-
Description line) character for return message.

(The USB and LAN’s EOL character is 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 character is 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 the Local 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

| :INPutMODE DC | ¢ :MODE

DC AC ACDC

Command Types

116

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

Command Forms

Commands and queries have two different
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

Square Brackets

Commands that contain 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:FILTer? and :FlLTer? are valid forms.

1z



T3PM1100 User Manual

:INPut:VOLTage:RANGe 300

Command
Format
1 2 3
1. Command header 3. Parameter1
2. Space
Common Type Description Example
Input Parameters _p . jean>  boolean logic 0,1
<NR1> integers 0,1,2,3
<NR2> decimal numbers 0.1,3.14, 85
<NR3> floating point with ~ 4.5e-1, 8.25e+1
exponent
<NRf> any of NR1, 2, 3 1,15, 4.5e-1
[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 (EOL) 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 EOLor; Command Separator
Separator (semicolon)
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Command List

SCPI Commands

AOUTput
Commands

COMMunciate
Commands

DISPlay
Commands

120

CLS 124
ESE 124
ESR e 125
IDN oot 125
OPC .. 125
OPT i 126
RST o 126
SRE o 126
STB o 127
TRG o 127
SAOQUTPUL e 128
:AOUTput[:NORMal]:CHANnNel<x>.....c.ceoerereeurcnnnn 128
:AOUTput:NORMal:IRTime....c.cooververerererccccnnen 129
:AOUTput[:NORMal]:MODE<X> .....cccovrueueerierencnnn 129
:AOUTput:NORMal]:PRESEt.......coovvverrererererrcnne 130
:AOUTput[:NORMal]:RATE<X>...coveeeiriereeriereenne 130
:AOUTput:DIGital:MODE.......cccorrrriererecccene 131
:AOUTput:DIGital:OUTPUL......ccoerererericrercrcrcccenne 131
:AOUTput:DIGital:SETUP..c.ccvirerricicrcvcccceene 132
:COMMuUNICate.... ..o 133
:COMMunicate:HEADer ..., 133
:COMMunicate:LOCKout .......cccceieviiiiiiiiiiiieen. 134
:COMMunicate:REMote ..., 134
:COMMunicate:STATUS ..ot 135
:COMMunicate:VERBoOSE........ccooviiiiiiiiiiiin 135
IDISPIAY oo 137
:DISPlay:NORMal ....ccocueuiiiiiiiiiicicececene 137
:DISPlay[:NORMal:ITEM<X>....cociiiiiicnciiencee 137
:DISPlay:INTegrate: TEM<X>....c.ccovueueinuercenienennen 139
:DISPlay:PAGE ..o 140
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HARMonics THARMONICS .o 141
Command :HARMONIcS:DISPIay ....coooveiirieiniiciereincees 141
:HARMonics:DISPlay[:STATE]...cccovueverererereriereenen 141
:HARMonics:DISPlay:ORDeEr ......c.cceerrueveririerenennes 142
:HARMonics:PLLSoUrCE......c.coevuiriniirieicieieieaene 142
:HARMOoONics:ORDETr........ccccouiriiiininieicicieieieaene 143
:HARMONICS:THD ..o 143
HOLD Command tHOLD ...c.ccceoiririeiniiieinieiereeiecseieeseeieesee e 144
INPut Commands (INPUL ..o e 145
[INPUL]:WIRING e 146
[INPUt]:MODE......cccoiiiiiiiiiicc 146
[[INPUt]::VOLTagEe ..o 147
[:INPut]:VOLTage:RANGE.....cccecerirerererrererennens 147
[[INPut]:-VOLTage:AUTO.......ccccciviiiiiiiiiiiin, 148
[:INPut]:VOLTage:CONFig.......ccoovririniiiiiiiinns 148
[:INPut]:VOLTage:POJump .......cccevrviiiiiiiiicans 148
[INPuUt]:CURReNt ..o 149
[[INPut]:CURRent:RANGe.........ccooiviiiiiiiiiinne, 149
[[INPut]:CURRent:AUTO ......ccceiiiiiiiiiiiiin, 150
[[INPut]:CURRent:CONFig.....ccccoiriiiiiiiiiiienne, 150
[[INPut]:CURRent:POJUMP ....cccovvmiiiiiiiiiin, 151
[:INPut]:CURRent:EXTSensor:CONFig<x>............. 151
[:INPut]:CURRent:EXTSensor:POJump<x> ............ 152
[:INPut]:CURRent:SRATio:ELEMent1<x> ............... 152
[INPULJ:RCONIFG .o 153
[INPUt]:SCALING .o 153
[[INPut]:SCALING[:STATE]....coevveiriieiiiiciiicien 153
[:INPut]:SCALing:{VT|CT|SFACtor}:ELEMent<x>... 154
[[INPUt]:SYNChronize .....c.cocoeveveueeeccninnneiererenenes 154
[INPULIFILTEr o 155
[INPUt]:FILTer:LINE ..o 155
[:INPut]:FILTer:FREQuency......cccccevvririiiiiinninns 155
[INPUt]:POVer.....cooiiiiiiiiiiiiii 156
[:INPUt]:CRANGEE ....c.oovrimiiiiiiiiiiiice 156
[INPUL]:ZERO ..o 157
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INTEGrate
commands

Math commands

MEASure
commands

NUMeric
commands

122

ANTEGrate coveeieeccee e e 158
(ANTEGrate:MODE.......ccooieieeeeeeee e, 158
(ANTEGrate:FUNCHION....oiiiiceeeeeeeeeeeeee, 159
ANTEGrate:TIMer . 159
(ANTEGrate:STARL v, 159
(ANTEGrate:STOP ..., 160
(AINTEGrate:RESEt......ooooiiieieieeieee e, 160
ANTEGrate:STATE v 160
MATH e e 161
IMEASUIE. ..o 162
:MEASUre:AVERAGING ....cc.coervirieiiiiicienieneeeenee 162
:MEASure:AVERaging[:STATE]....cccccevenenenenennnnn 162
:MEASure:AVERaging:TYPE........cccoeveninininennnn 163
:MEASure:AVERaging:COUNt........cccciniiiiniiinnns 163
IMEASUre:MHOLd ......ooviieiceeceeececeeeeeeee 163
INUMENIC e 165
:NUMeric:FORMat ..., 165
INUMeric:NORMal ... 166
:NUMeric[:NORMal]:VALUE .....ccorvrrerrercrcirccnne 166
:NUMeric[:NORMal:NUMber........ccccoveuerireeennn 168
:NUMeric[NORMal:ITEM<X> ...cocvvvererrererenecccnnee 168
:NUMeric[:NORMal]:PRESet .....ccooeueerereirierenen 172
:NUMeric[:NORMal]:CLEar ....ccccourrurereerererccccnne 174
:NUMeric[:NORMal]:DELete ......c.covvverrerererecccnnee 174
:NUMeric[:NORMal]:HEADeT.......ccceceetrrreirierrnnn 175
INUMENCLIST oo, 175
NUMeric:LIST:-VALUE......ooeeeeeeeeeeeeeeeeee. 176
:NUMeric:LIST-NUMDbBEr ..o 177
:NUMeric:LIST:ORDEr .....ooeeeeieeeeeeeeeeeeee. 177
:NUMeric:LIST:SELeCt ..uvvveiiieiiiieeeeeeeeeeeeeee, 178
NUMeric:LISTITEM<X> coooooeeiiiieeeeeeeeieeeeeeeeee 178
:NUMeric:LIST:PRESEt w.coovvieeiieeeeeeeeeeeeeeee, 179
NUMeric:LIST:CLEAr ...t 180
:NUMeric:LIST:DELete ...oooeeveeriiieeeeeeeeeeeeeeee 180
INUMeric:HOLD ..., 181
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RATE commands RATE ......oovooviioiieei ettt 183
TRATE:AUTO . 183
:RATE:AUTO:TIMEOUL ...t 183
:RATE:AUTO:SYNChronize......coveeveeeueeeeeieeneenne. 184

RECall commands :RECall:NUMDbEr........cccooveeviieriericeeececeeeee e, 185
:RECall:NORMal]:VALUE ...c.ovvrveiriieiireieeieenes 185
TRECall:LIST:VALUE ..o, 186
TRECall:PANEL ..o, 186

STATus STATUS oo 187

commands STATUS:CONDILION ..eievieecteeeteeecee e 187
STATUSEESE ..o 187
ISTATUSIEESR ..o 188
ISTATUSIERRON .t 188
ISTATUSIFILTEr<X> i 189
:STATUS:QENaDIe .o, 190
:STATUS:QMESSAge ....couveiiiiiiiieieeeeececceeae 190

STORe STO Rt e 192

commands :STORE[:STATE] ettt 192
:STOREINTErVal o, 192
SSTORE:PANE! ... 193

SYSTem SYSTEM vt 194

commands SYSTem:BRIGhtNESS....oovieeiiceeeceeeeeeeeeeeeee e 194
SYSTem:COMMunicate:COMMand ..................... 195
SYSTem:COMMunicate:ETHernet:MACaddress.. 195
:SYSTem:FIRMware:DATE ... 195
SSYSTEM:KLOCK ., 196
:SYSTEmM:MODE ..., 197
:SYSTem:RESOIUtioN .....ceveeeeeeiiiieeeece e, 197
(SYSTeM:SERIAl oo 197
:SYSTem:VERsion[:FIRMware]..........cccoceviiinnninns 197

123



T3PM1100 User Manual

SCPI Commands

CLS o 124
ESE o 124
ESR i 125
IDN i 125
OPCiiiiii 125
OPT 126
RST o 126
SRE i 126
STB 127
TRG o 127
*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 (Event Status Enable
Register) contents.
Syntax *ESE <NR1>
Query Syntax *ESE?
Parameter/ <NR1>  0~255

Return parameter

Example

124

*ESE 65

Set the ESER to 01000001
*ESE?

->130

ESER=10000010
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“ESR
Description Returns and clears the SESR (Standard Event

Status Register).

Query Syntax *ESR?
Return parameter <NR1> 0~255
Example *ESR?
->198
SESR=11000110
*IDN
Description Returns the manufacturer, model number, serial
number, and system version of the instrument.
Query Syntax *IDN?
Return parameter <String>
Example *IDN?
->TELEDYNE,T3PM1100, GXXXXXXXX,V1.00
Set
*OPC
Description Sets or returns the operation complete bit (bit0) in
SERS (Standard Event Status Register) when all
pending operations are completed.
Syntax *OPC
Query Syntax *OPC?

Return parameter

<NR1>0 Operation isn’t completed.

<NR1>1 Operation is completed.

Example

*QPC?
Returns 1.
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*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 or returns SRER (Service Request Enable
Register)
Syntax *SRE <NRT>
Query Syntax *SRE?
Parameter/ <NR1> 0~255

Return parameter
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Example *SER 7
Set the the 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=00100010

*TRG Set

Description Executes single measurement (the same
operation as when Trigger is pressed).

Syntax *TRG
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AOUTput Commands
SAOUTPUL ettt 128
:AOUTput[:NORMal]:CHANNel<x> .....ccccerrueuennnnee 128
:AOUTput[:NORMal]:IRTIimMe ..c.ccevvvueireiniriereennes 129
:AOUTput[:NORMal]:MODE<X>......cccoruererereerenennes 129
:AOUTput[:NORMal]:PRESEt ....c.coevvereririeiririercnnnes 130
:AOUTput[:NORMal]:RATE<X> ...covvueriirieriniriercnenes 130
:AOUTput:DIGital:MODE ..........ccccevieinnrrenennes 131
:AOUTput:DIGital:OUTPUL ......cocvuiiiricrenenees 131
:AOUTput:DIGital:SETUP «veveeeeeiiiricicirieierereieeaes 132

:AOUTput

Description Returns all D/ A output settings.

Query Syntax :AOUTput?

Return parameter <String>

Set

:AOUTput[:NORMal]:CHANnel<x>

Description Sets or returns a D/ A output item.

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

Query Syntax :AOUTput[:NORMal]:CHANnel<X>?

Parameter/ <x> 1 to 4 (channel)

Return parameter <Function> U|l|P|S|Q|LAMBda|PHI|UPeak|IPeak|FU|

128

FIIWH|WHP|WHM|AH|AHPJAHM|NON
<Element>

1(If <Element> is omitted, the element

is set to 1) ( For the T3PM1100, only set

to 1 or omitted)
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Example :AOUTPUT:NORMAL:CHANNEL1 NONE
Turns D/A channell output off (OV)
:AOUTPUT:NORMAL:CHANNEL1?
->:AOUTPUT:NORMAL:CHANNELT 1,1

Set
:AOUTput[:NORMal]:IRTime
Description Sets or returns the rated integration time that is

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

Syntax :AOUTput[:NORMal]:IRTime {<NRf>,<NRf><NRf>}
Query Syntax :AOUTput[:NORMal]:IRTime?
Parameter/ 1st <NRf>  0~9999(hour)

Return parameter 2nd <NRf> 0~59(minute)
3rd <NRf> 0~59(second)

Example :AOUTPUT:NORMAL:IRTIME 1,1,10
:AOUTPUT:NORMAL:IRTIME?
->:AOUTPUT:NORMAL:IRTIME 1,1,10

Set
:AOUTput[:NORMal]:MODE<x>
Description Sets or returns a D/A range mode. (Remote
Control Only)
Syntax :AOUTput[:NORMal:MODE<x>

{FIXed|MANual|COMPare}
Query Syntax :AOUTput[:NORMal]:MODE<x>?

Parameter/ <x> 1 to 4 (channel)
Return parameter g Fixed range mode.
MANual Manual range mode.

COMPare  Comparator mode.
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Example :AOUTPUT:NORMAL:MODE1 FIXED
:AOUTPUT:NORMAL:MODET?
->:AOUTPUT:NORMAL:MODE1 FIXED

A + FlIXed = Fixed range mode (default value)

Note

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

« MANual = Manual range mode

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

+ COMPare = Comparator mode

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

:AOUTput[:NORMal]:PRESet Set
Description Sets the D/ A output items to their default values.
Syntax :AOUTput[:NORMal]:PRESet {NORMal|INTEGrate}
Parameter NORMal Sets CH1:U, CH2:l, CH3:P, CH4:FU

INTEGrate Sets CH1:P, CH2:WH, CH3:AH, CH4:FU
Example :AOUTPUT:NORAML:PRESET NORMAL

Set

:AOUTput[:NORMal]:RATE<x>
Description Sets or returns the maximum and minimum

values for when the D/ A output is in manual
range mode. (Remote Control Only)

Syntax :AOUTput[:NORMal]:RATE<x> {<NRf>,<NRf>}
Query Syntax :AOUTput[:NORMal]:RATE<x>?

Parameter/ <x> 1 to 4 (channel)
Return parameter _npf -9.999E+12~9.999E+12
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Example :AOUTPUT:RATE1T 100,-100
:AOUTPUT:RATE1?
->:AOUTPUT:NORMAL:RATE1 100.0E+00,-100.0E+00
A « When the D/A output is in manual range mode
Note

Set the rated value for +5 V output and then that
for =5 V output.

« When the D/A output is in fixed range mode

There is no need to set these values. (The values
do not affect the output operation.)

« When the D/A output is in comparator mode

Set the upper limit and then the lower limit.

Set

:AOUTput:DIGital:MODE

Description Sets the application mode of digital I/O (Remote
Control Only).

Syntax :AOUTput:DIGital:MODE {IO|4094}

Query Syntax :AOUTput:DIGital:MODE?

Parameter/ 10 Sets the digital 1/O to 10 mode.

Return parameter 4094 Sets the digital 1/O to 4094 (serial to

parallel) mode.

Example :AOUTPUT:DIGITAL:MODE 10
:AOUTPUT:DIGITAL:MODE?
->:AOUTPUT:DIGITAL:MODE IO

:AOUTput:DIGital:OUTPut Set

Description When the 4094 mode (serial to parallel) is selected

for digital I/ O, make use of this command to set
output status.

Syntax :AOUTput:DIGital:OUTPut {<NR1>,<Boolean>}
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Parameter <NR1> 0~255 (serial input data)
<Boolean> 0,1 (strobe pulse)

Example :AOUTPUT:DIGITAL:MODE 4094
:AOUTPUT:DIGITAL:OUTPUT 10,1

:AOUTput:DIGital:SETup Set

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

Syntax :AOUTput:DIGital:SETup {<Boolean>}

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

Example :AOUTPUT:DIGITAL:MODE 10

:AOUTPUT:DIGITAL:SETUP 0,1,0,1

Sets OUT1 to low, OUT2 to high, OUT3 to low, OUT4
to high
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COMMunciate Commands

COMMUNICAtE . 133
:COMMunicate:HEADET .........cooevieeeciiieeeieeeeee. 133
:COMMunicate:LOCKoOUL ......cuvveeeeeeeciiiieeeeeeeeees 134
:COMMunicate:REMote .......ccvvveeeiiieiieeeeeeees 134
:COMMunicate:STATUS ..ooocieieeiieeeceee e 135
:COMMunicate:VERBOSE ......cuvvveeeieeeeciiiieeeeeeeees 135
:COMMunicate

Description

Returns all communication settings.

Query Syntax

:COMMunicate?

Return parameter <String>

Set
:COMMunicate:HEADer
Description Sets or returns whether headers are attached to
query responses.
Syntax :COMMunicate:HEADer {<Boolean>|OFF | ON}

Query Syntax

:COMMunicate:HEADer?

Parameter <Boolean>0 OFF
<Boolean>1 ON
Return parameter 0 Returns without a header.
1 Returns with a header.
Example :COMMUNICATE:HEADER ON

:COMMUNICATE:HEADER?
->:COMMUNICATE:HEADER 1
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A Example of a response with a header
N
ote -INPUT-VOLTAGE:RANGE 150.0E-+00

Example of a response without a header

150.0E+00
Set
:COMMunicate:LOCKout
Description Sets or returns local lockout.
Syntax :COMMunicate:LOCKout {<Boolean>|OFF | ON}
Query Syntax :COMMunicate:LOCKout?
Parameter <Boolean>0 OFF

<Boolean>1 ON

Return parameter 0 Disable the local key.

1 Enable the local key.
:COMMUNICATE:LOCKOUT ON

Example
:COMMUNICATE:LOCKOUT?
-> :COMMUNICATE:LOCKOUT 1
Set
:COMMunicate:REMote
Description Sets or returns the T3PM1100 to remote or local
mode. ON is remote mode.
Syntax :COMMunicate:REMote {<Boolean>|OFF | ON}
Query Syntax :COMMunicate:REMote?
Parameter <Boolean>0 OFF

<Boolean>1 ON

Return parameter 0 Turn the remote function off.

1 Turn the remote function on.
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Example :COMMUNICATE:REMOTE ON
:COMMUNICATE:REMOTE?
->:COMMUNICATE:REMOTE 1

:COMMunicate:STATus Que
Description Returns and clears the line-specific status.(Only
for RS-232)
Query Syntax :COMMunicate:STATus?
Return parameter Bit O Parity error.
(each status bit)  Bit 1 Framing error.
Bit 2 Noise error Break character detection.

Bit3and  Always zero.

higher
Example :COMMUNICATE:STATUS?
->0
A « When an event occurs, the corresponding bit is set
Note in the status.

« When the bit is read, it is cleared.
« Zerois returned for interfaces other than RS-232.

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:VERBose {<Boolean>|OFF | ON}
Query Syntax :COMMunicate:VERBose?
Parameter <Boolean>0 OFF
<Boolean>1 ON
Return parameter 0 Turn the verbose function off.
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1 Turn the verbose function on.
Example :COMMUNICATE:VERBOSE ON
:COMMUNICATE:VERBOSE?
->:COMMUNICATE:VERBOSE 1
A Example of a response fully spelled out
Note :INPUT:VOLTAGE:RANGE 150.0E+00
Example of a response in abbreviated form

:VOLT:RANG 150.0E+00
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DISPlay Commands

IDISPIAY ettt 137
:DISPlay:NORMal ..ot 137
:DISPlay:NORMal:ITEM<X> .o 137
:DISPlay:INTegrate:I TEM<X> .cooveerireenniecninnenene 139
:DISPlay:PAGE ....ccooveiiieiicerrcceeeeeceeees 140
: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:NORMal?
Return parameter <String>
Set
:DISPlay[:NORMal]:ITEM<x>
Description Sets or returns a normal measurement data
display item. Refer to page 71 for details.
Syntax :DISPlay[:NORMal]:ITEM<x>
<Function>[,<Element>]}
Query Syntax :DISPlay[:NORMal]:ITEM<x>?
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Parameter/

<x> 1 to 10 (display).

Return parameter <Function> U|UPPeak|UMPeak|I|IPPeak|IMPeak

|P|PPPeak|PMPeak|S|Q|LAMBda|CFU
|CFI|PHI|FU|FIJUTHD|ITHD|MATH|MCR

1(If <Element> is omitted, the element
is

set to 1) ( For the T3PM1100, only set to
1

<Element>

or omitted)

Example :DISPLAY:NORMAL:ITEM1 U,1
:DISPLAY:NORMAL:ITEM1?
->:DISPLAY:NORMAL:ITEMT U,1

<Function> Function T3PM1100

Indicator

U Voltage V V]

UPPeak Maximum voltage: V+pk [V+pk]

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

I Current | M

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

IMPeak Minimum current: |-pk [I-pk]

P Active power P [P]

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

PMPeak Minimum power: P-pk [P-pk]

S Apparent power S [VA]

Q Reactive power Q [VAR]

LAMBda Power factor A [PF]

CFU Voltage factor A [CFV]

CFI Current factor A [CFI]

PHI Phase difference ® [DEQ]

FU Voltage frequency fV [VHZ]

FlI Current frequency fl [AHZ]
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UTHD Total harmonic distortion of [THDV]

voltage Vthd
ITHD Total harmonic distortion of [THDI]

current Ithd
MATH Mathematical Computation [MATH]
MCR Maximum Current Ratio [MCR]

Set

:DISPlay:INTegrate:ITEM<x>
Description Sets or returns an Integrate measurement data

display item. Refer to page 86 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|A
HAVG|U|1}
<Element> 1(If <Element> is omitted, the

element is set to 1) ( For the
T3PM1100, only set to T or omitted).

Example :DISPLAY:INTEGRATE:ITEM1 WHP,1
:DISPLAY:INTEGRATE:ITEM1?
->:DISPLAY:INTEGRATE:ITEM1 WHP,1

<Function> Function T3PM1100 Indicator
WHP Positive watt hour WP+ [WP+]

WHM Positive watt hour WP- [WP-]

WHAVG Average power [P(avg)]

AHP Positive ampere hour g+  [g+]

AHM Positive ampere hour q [a-]

AHAVG Average current [qa(avg)]

u Voltage V V]
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Current | ]
Set
:DISPlay:PAGE
Description Sets or returns the display page item.
Syntax :DISPlay:PAGE {<Function>}
Query Syntax :DISPlay:PAGE?
Parameter/ <Function> {MEASurement|ENLArge|INTEgrator|

SYSTem_INFO|SYSTem_CONFig|SETUp
|AVERage|VA_RANGe_CONFig|EXT_RA

NGe_CONFig|RATlo|EXTernal|SAVE_LO
AD|OPTlon_DA|GRAPh|HARMonic_GR

APh|HARMonic_LIST_GRAPh|HARDCO
PY|SCPI|MATH}

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

Return parameter
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HARMonics Command

THARMONICS ..o 141
‘HARMONICS:DISPlay......ccovveveiriniiinirieiniecceeeenes 141
‘HARMonics:DISPlay[:STATE] .c.cceoererveerrrerirerienene 141
‘HARMonics:DISPlay:ORDEr .......ccouveverreeiienenne 142
:HARMonics:PLLSource. ... 142
:HARMoONicS:ORDEr .....c.coviiiiiiiiiiiiiic 143
(HARMONICS:THD ..o 143

:HARMonics

Description Returns all harmonic measurement settings.

Query Syntax :HARMonics?

Return parameter <String>

:HARMonics:DISPlay
Description Returns all harmonic measurement display

settings.

Query Syntax :HARMonics:DISPlay?
Return parameter <String>
Set
:HARMonics:DISPlay[:STATe]
Description Sets or returns the on/ off state of harmonic
measurement data display.
Syntax :HARMonics:DISPlay[:STATe] {<Boolean>|OFF|ON}

Query Syntax

:HARMonics:DISPlay[:STATe]?

Parameter

<Boolean>0 OFF

<Boolean>1 ON
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Return parameter 0 Turn the harmonic display off.
1 Turn the harmonic display on.
Example : HARMONICS:DISPLAY:STATE OFF
: HARMONICS:DISPLAY:STATE?
->:HARMONICS:DISPLAY:STATE 0O
Set
:HARMonics:DISPlay:ORDer
Description Sets or returns the harmonic order of the
harmonic component that is shown in graph-
>hormoics->bar page for the harmonic
measurement data display.
Syntax :HARMonics:DISPlay:ORDer {<NR1>}
Query Syntax :HARMonics:DISPlay:ORDer?
Parameter/ <NR1> 1 to 50 (harmonic order).

Return parameter

Example :HARMONICS:DISPLAY:ORDER 1
:HARMONICS:DISPLAY:ORDER?
->:HARMONICS:DISPLAY:ORDER 1

Set

:HARMonics:PLLSource

Description Sets or returns the PLL source.

Syntax :HARMonics:PLLSource {U1]|I1}

Query Syntax :HARMonics:PLLSource?

Parameter/ Ul Select pll source at voltage.

Return parameter |1 Select pll source at current.

Example

:HARMONICS:PLLSOURCE U1
:HARMONICS:PLLSOURCE?
->:HARMONICS:PLLSOURCE U1
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Set
:HARMonics:ORDer
Description Sets or returns the maximum and minimum
harmonic orders that are analyzed.
Syntax :HARMonics:ORDer {<NRf>,<NRf>}
Query Syntax :HARMonics:ORDer?
Parameter/ 1st <NRf> 1 (minimum harmonic order, fixed at
Return parameter 1)
2nd <NRf> 50 (maximum harmonic order)
Example :HARMONICS:ORDER 1,20
:HARMONICS:ORDER?
->:HARMONICS:ORDER 1,20
Set
:HARMonics:THD
Description Sets or returns the equation used to compute the
THD (total harmonic distortion).
Syntax :HARMonics:THD {TOTal|[FUNDamental}
Query Syntax :HARMonics:THD?
Parameter/ TOTal (CSA)
Return parameter FUNDamental (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
<Boolean>1 ON
Return parameter 0 Turn the hold function off.
1 Turn the hold function on.
Example :HOLD OFF
:HOLD?
->:HOLD 0
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INPut Commands

INPUL ..ot 145
EINPUtEWIRING oo 146
[INPUt:MODE ... 146
[[INPUt]:VOLTage.......ccuviiiiiiiiiiiiiiciciccecee, 147
[[INPut]:VOLTage:RANGE ......ccceoeriririeiercrenenne. 147
[[INPut]:VOLTage:AUTO .....ccccoevimeririneeeciennenne. 148
[:INPut]:VOLTage:CONFig.....cccocoeviiiiiiiiiiiiins 148
[:INPut]:VOLTage:POJump.......cccceviiiiiiiiiiiiiinenns 148
[INPut]:CURReNt.......ccoeiiiiiiiiiiii 149
[[INPut]:CURRent:RANGeE ........cccocciviniiiiiiinne 149
[[INPut]:CURRent:AUTO ......cccceoviiiiiiiiiiin, 150
[[INPut]:CURRent:CONFig .......ccceovviniiiiiinne 150
[:INPut]:CURRent:POJump.....ccccceviviniiiiiiiiinnn, 151
[:INPut]:CURRent:EXTSensor:CONFig<x> ............. 151
[:INPut]:CURRent:EXTSensor:POJump<x>............. 152
[:INPut]:CURRent:SRATio:ELEMentT<x>................ 152
[INPUL::RCONFIG ...ttt 153
[INPUt]:SCALING ..o 153
[[INPut]:SCALING[:STATE] ..ccocvriiiiiiiiiiiiicin 153
[:INPut]:SCALing:{VT|CT|SFACtor}:ELEMent<x>...154
[INPUt]:SYNChronize......ccccoceoevveoenneensecneenne 154
[INPULTFILTEr (e 155
[INPUt]:FILTer:LINE ..o 155
[[INPut]:FILTer:FREQUENCY ......coeevuiiiiiiiiiiiicnes 155
[INPUt]:POVEr ..o 156
[[INPUt]:CRANGE......ccoviiiiiiiiiicccce 156
[INPUL]:ZERO ..o 157

:INPut
Description Returns all input settings.

Query Syntax

:INPut?

Return parameter <String>
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Set
[:INPut]:CFACtor
Description Sets or returns the crest factor.
Syntax [:INPut]:CFACtor {3|6|A6}
Query Syntax [:INPut]:CFACtor?
Parameter/ 3 crest factor 3.
Return parameter ¢ crest factor 6.
A6 Display range expand mode (6A) for
crest
factor 6.
Example :INPUT:CFACTOR 3
:INPUT:CFACTOR?
->:INPUT:CFACTOR 3
Set
[:INPut]:WIRing
Description Sets or returns the wiring system.
Syntax [:INPut]:WIRing {P1W2 }
Query Syntax [:INPut]:WIRing?
Parameter/ P1W2 Single-phase, two-wire system. (For
Return parameter the T3PM1100, the wiring system is
fixed to PTW2)
Example (INPUT:WIRING P1W?2
:INPUT:WIRING?
->:INPUT:WIRING P1W?2
Set
[:INPut]:MODE
Description Sets or returns the voltage and current
measurement mode.
Syntax [:INPut]:MODE {DC|AC/RMS|ACDC| VMEan}
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Query Syntax [:INPut:MODE?

Parameter/ DC Select the dc measurement mode.
Return parameter ac/pMS Select the ac measurement mode.
ACDC Select the acdc measurement mode.

VMEan Select the vmean measurement
mode.

Example :INPUT:MODE DC
:INPUT:MODE?
->:INPUT:MODE DC

[:INPut]: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>}
Query Syntax [[INPut]:VOLTage:RANGe?
Parameter/ <Voltage> 15, 30, 60, 150, 300, 600(V) when the
Return parameter crest factor is set to 3.

7.5, 15, 30, 75, 150, 300(V) when the
crest factor is set to 6 or 6A.

Example :INPUT:VOLTAGE:RANGE 600V
:INPUT:VOLTAGE:RANGE?
->:INPUT:VOLTAGE:RANGE 600.0E+00

147



T3PM1100 User Manual

Set

[:INPut]:VOLTage:AUTO
Description Sets or returns the voltage auto range on/ off state.
Syntax [:INPut]:VOLTage:AUTO {<Boolean>|OFF|ON}
Query Syntax [[INPut]:VOLTage:AUTO?
Parameter <Boolean>0 OFF

<Boolean>1 ON
Return parameter 0 Turn the voltage auto range function off.

1 Turn the voltage auto range function on.
Example :INPUT:VOLTAGE:AUTO ON

:INPUT:VOLTAGE:AUTO?

->:INPUT:VOLTAGE:AUTO 1

Set

[:INPut]:VOLTage:CONFig
Description Sets or returns the valid voltage range.
Syntax [:INPut]:VOLTage:CONFig {ALL|<Voltage>[,Voltage]...}
Query Syntax [[INPut]:VOLTage:CONFig?
Parameter/ ALL All ranges are valid.
Return parameter <Voltage> See(:INPut:VOLTage:RANGe).
Example :INPUT:VOLTAGE:CONFIG 300,150,30

:INPUT:VOLTAGE:CONFIG?
->:INPUT:VOLTAGE:CONFIG 300.0E+00,150.0E+00,

30.0E+00
Set
[:INPut]:VOLTage:POJump
Description Sets or returns the jump destination range that is

used when a voltage peak over-range occurs.

Syntax [:INPut]:VOLTage:POJump {OFF|<Voltage>}
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Query Syntax

[:INPut]:VOLTage:POJump?

Parameter/

Return parameter

OFF No jump destination voltage range.

<Voltage> See(:INPut:VOLTage:RANGe).

Example :INPUT:-VOLTAGE:POJUMP 600V
:INPUT:VOLTAGE:POJUMP?
->:INPUT:VOLTAGE:POJUMP 600.0E+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>|(EXTernal<x>,<Voltage>)}
Query Syntax [:INPut]:CURRent:RANGe?
Parameter/ <x> 1,2(EXTT,EXT2)

Return parameter

<Current> 5, 10, 20, 50, 100, 200, 500(mA)
1,2,5,10, 20(A) when the crest factor is
set to 3.

2.5,5,10, 25, 50, 100, 250(mA)

0.5, 1, 2.5, 5, 10(A) when the crest factor
is set to 6 or 6A.

EXTernall 2.5, 5, 10(V) when the crest factor is set to
3.

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

<Voltage>

EXTernal2 50, 100, 200, 500,(mV), 1, 2(V) when the
crest factor is set to 3.
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<Voltage> 25, 50, 100, 250,(mV), 0.5, 1(V) when the
crest factor is set to 6 or 6A.

Example :INPUT:CURRENT:RANGE 20A
{INPUT:CURRENT:RANGE?
->:INPUT:CURRENT:RANGE 20.0E+00
:INPUT:CURRENT:RANGE EXTERNALT,10V
:INPUT:CURRENT:RANGE?

-> :INPUT:CURRENT:RANGE EXTERNAL1,10.0E+00
Set

[:INPut]:CURRent:AUTO

Description Sets or returns the current auto range on/ off state.

Syntax [:INPut]:CURRent:AUTO {<Boolean>|OFF|ON}

Query Syntax [:INPut]:CURRent:AUTO?

Parameter <Boolean>0 OFF
<Boolean>1 ON

Return parameter O Turn the current auto range function off.
1 Turn the current auto range function on.

Example :INPUT:CURRENT:AUTO ON
:INPUT:CURRENT:AUTO?
->:INPUT:CURRENT:AUTO 1

Set

[:INPut]:CURRent:CONFig

Description Sets or returns the valid current range.

Syntax [:INPut]:CURRent:CONFig
{ALL|<Current>[,Current]...}

Query Syntax [:INPut]:CURRent:CONFig?

Parameter/ ALL All ranges are valid.

Return parameter
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Example :INPUT:CURRENT:CONFIG 20,10,1
:INPUT:CURRENT:CONFIG?
->:INPUT:CURRENT:CONFIG 20.0E+00,10.0E+00,

1.0E+00
Set
[:INPut]:CURRent:POJump
Description Sets or returns the jump destination range that is

used when a current peak over-range occurs.
Syntax [:INPut]:CURRent:POJump {OFF|<Current>}
Query Syntax [:INPut]:CURRent:POJump?

Parameter/ OFF No jump destination current range.

Return parameter <Current > See(:INPut:CURRent:RANGe).

Example :INPUT:CURRENT:POJUMP 20A
:INPUT:CURRENT:POJUMP?

->:INPUT:CURRENT:POJUMP 20.0E+00

Set
[:INPut]:CURRent:EXTSensor:CONFig<x>

Description Sets or returns the valid external current sensor
range.
Syntax [:INPut]:CURRent:EXTSensor: CONFig<x>

{ALL|<Voltage>[,Voltage]...}
Query Syntax [:INPut]:CURRent:EXTSensor:CONFig<x>?

Parameter/ <x> 1,2(EXT1,EXT2), If <x> is omitted, by
Return parameter default sets or returns EXT2 config.
ALL All ranges are valid.

<Voltage> See(:INPut:CURRent:RANGe).
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Example (INPUT:CURRENT:EXTSENSOR:CONFIG1 2,0.5,0.1
:(INPUT:CURRENT:EXTSENSOR:CONFIG1?

->:INPUT:CURRENT:EXTSENSOR:CONFIG1
2.00E+00,500.0E-03,100.0E-03

Set
[:INPut]:CURRent:EXTSensor:POJump<x>

Description Sets or returns the jump destination range that is

used when a current peak over-range occurs.

Syntax [:INPut]:CURRent:EXTSensor:POJump<x>
{OFF|<Voltage>}

Query Syntax [:INPut]:CURRent:EXTSensor:POJump<x>?

Parameter/ <x> 1,2(EXT1,EXT2), If <x> is omitted, by

Return parameter default sets or returns EXT2 config.
OFF No jump destination current range.
<Voltage>  See(:INPut:CURRent:RANGe).

Example :INPUT:CURRENT:EXTSENSOR:POJUMP1 2V

:INPUT:CURRENT:EXTSENSOR:POJUMP1?

->:INPUT:CURRENT:EXTSENSOR:POJUMP1
2.00E+00

Set
[:INPut]:CURRent:SRATio:ELEMent1<x>

Description Sets or returns the external current sensor
conversion ratio of the specified element.
Syntax [:INPut]:CURRent:SRATio:ELEMent1<x> {<NRf>}
Query Syntax [:INPut]:CURRent:SRATio:ELEMent1<x>?
Parameter/ <x> 1,2(EXT1,EXT2), If <x> is omitted, by
Return parameter default sets or returns EXT2 config.

<NRf> 0.001 to 9999
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Example :INPUT:CURRENT:SRATIO:ELEMENT11 10
:!INPUT:CURRENT:SRATIO:ELEMENT11?
->:INPUT:CURRENT:SRATIO:ELEMENTT EXT1,10.000

Set

[:INPut]:RCONfig
Description Sets or returns the on/ off state of the range

configuration (valid range selection) feature.
Syntax [:INPut]:RCONfig {<Boolean>|OFF|ON}
Query Syntax [:INPut]:RCONfig?
Parameter <Boolean>0 OFF

<Boolean>1 ON
Return parameter 0 Turn the range configuration feature off.

1 Turn the range configuration feature on.
Example :INPUT:RCONFIG ON

:!INPUT:RCONFIG?

->:INPUT:RCONFIG 1
[:INPut]:SCALing Que
Description Returns all scaling settings.
Query Syntax [:INPut]:SCALing?
Return parameter <String>

Set

[:INPut]:SCALing[:STATe]
Description Sets or returns the scaling on/ off state.
Syntax [:INPut]:SCALing[:STATe] {<Boolean>|OFF|ON}

Query Syntax [:INPut]:SCALing[:STATe]?

Parameter <Boolean>0 OFF

<Boolean>1 ON
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Return parameter 0 Turn the scaling function off.
1 Turn the scaling function on.
Example :INPUT:SCALING:STATE ON

:INPUT:SCALING:STATE?
->:INPUT:SCALING:STATE 1

[:INPut]:SCALing:{VT|CT|SFACtor}:ELEMen

t<x>

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

Syntax [:INPut]:SCALing:{VT|CT|SFACtor}:ELEMent<x>
{<NRf>}

Query Syntax [:INPut]:SCALing:{VT|CT|SFACtor}:ELEMent<x>?

Parameter/ <x> 1(If <Element> is omitted, the element

Return parameter is

set to 1) ( For the T3PM1100, only set to
1

or omitted)
<NRf> 0.001 to 9999
Example {INPUT:SCALIG:VT:SRATIO:ELEMENTT1 10

:INPUT:SCALIG:VT:SRATIO:ELEMENT1?
->:INPUT:SCALIG:VT:SRATIO:ELEMENTT 10

Set
[:INPut]:SYNChronize
Description Sets or returns the synchronization source.
Syntax [:INPut]:SYNChronize {VOLTage|CURRent|OFF}
Query Syntax [:INPut]:SYNChronize?
Parameter/ VOLTage  Select the voltage synchronization

Return parameter source.
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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]:FILTer:LINE
Description Sets or returns the line filter.
Syntax [:INPut]:FILTer:LINE {<Boolean>|OFF|ON}
Query Syntax [:INPut]:FILTer:LINE?
Parameter <Boolean>0 OFF
<Boolean>1 ON
Return parameter 0 Turn the line filter function off.
1 Turn the line filter function on.
Example :INPUT:FILTER:LINE OFF
:INPUT:FILTER:LINE?
->:INPUT:FILTER:LINE O
Set
[:INPut]:FILTer:FREQuency
Description Sets or returns the frequency filter.
Syntax [:INPut]:FILTer:FREQuency {<Boolean>|OFF|ON}

Query Syntax [:INPut]:FILTer:FREQuency?
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Parameter <Boolean>0 OFF

<Boolean>1 ON

Return parameter 0 Turn the frequency filter function off.
1 Turn the frequency filter function on.
Example :INPUT:FILTER:FREQUECNY OFF

:!INPUT:FILTER:FREQUECNY?
->:INPUT:FILTER:FREQUECNY 0

[:INPut]:POVer
Description Returns the peak over-range information.

Query Syntax [:INPut]:POVer?

Return parameter BitO Voltage peak over-range is occurring.
Bit1 Current peak over-range is occurring.
Example :INPUT:POVER?

->:INPUT:POVER 1

[:INPut]:CRANge

Description Sets or returns the check range status.

Query Syntax [[INPut]:CRANge?

Return parameter Bit0 The voltage is at the condition for
reducing the auto range or less.
Bit1 The voltage exceeds the condition for

raising the auto range.

Bit2 The voltage is over-range.
Bit3 The voltage is peak over-range.
Bit4 The current is at the condition for

reducing the auto range or less.
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Bit5 The current exceeds the condition for

raising the auto range.

Bit6 The current is over-range.
Bit7 The current is peak over-range.
Example :INPUT:CRANGE?

->:INPUT:CRANGE 8

(Indicate the voltage is peak over-range)

Set

[:INPut]:ZERO
Description Sets or returns the zero state.
Syntax [:INPut]:ZERO {<Boolean>|OFF|ON}
Query Syntax [:INPut]:ZERO?
Parameter <Boolean>0 OFF

<Boolean>1 ON
Return parameter 0 Turn the zero function off.

1 Turn the zero function on.
Example :INPUT:ZERO OFF

:INPUT:ZERO?

->:INPUT:ZERO 0
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INTEGrate Commands
ANTEGrate ..o 158
(ANTEGrate:MODE ... 158
ANTEGrate:FUNCHION wueeeeieiiaa 159
ANTEGrate:TIMEr...ueeeeeeeeieeeeeeaes 159
AINTEGrate:STARL..cveii i 159
ANTEGrate:STOP .o 160
ANTEGrate:RESEet c.cvviiiiieiieeiieeeeeeeeeee e 160
ANTEGrate:STATE v 160

:INTEGrate

Description Returns all integration settings.

Query Syntax :INTEGrate?

Return parameter <String>

Set
:INTEGrate:MODE
Description Sets or returns the integration mode.
Syntax :INTEGrate:MODE {MANUal|[NORMal|CONTinuous}
Query Syntax :INTEGrate:MODE?
Parameter/ MANUal Manual integration mode.

Return parameter \opual Standard integration mode.

CONTinuou Continuous integration mode.
s

Example :INTEGRATE:MODE MANUAL
:INTEGRATE:MODE?
->:INTEGRATE:MODE MANUAL
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Set
:INTEGrate:FUNCtion
Description Sets or returns the integration function.
Syntax :INTEGrate:FUNCtion {WATT|AMPEre}
Query Syntax :INTEGrate:FUNCtion?
Parameter/ WATT Select the integration function watt.

Return parameter ayipgre  Select the integration function ampere.

Example :INTEGRATE:FUNCTION WATT
:INTEGRATE:FUNCTION?
->:INTEGRATE:FUNCTION WATT

Set
:INTEGrate:TIMer
Description Sets or returns the integration timer value.
Syntax :INTEGrate:TIMer {<NRf>,<NRf> <NRf>}
Query Syntax :INTEGrate:TIMer?
Parameter/ 1st <NRf> 0 to 9999 (hours)
Return parameter 2nd <NRf> 0 to 59 (minutes)

3rd <NRf> 0 to 59 (seconds)

Example :INTEGRATE:TIMER 1,0,0

:INTEGRATE:TIMER?

->:INTEGRATE:TIMER 1,0,0
:INTEGrate:STARt Set
Description Starts integration.

Syntax :INTEGrate:STARt
Example :INTEGRATE:START
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:INTEGrate:STOP Set
Description Stops integration.

Syntax :INTEGrate:STOP

Example :INTEGRATE:STOP
:INTEGrate:RESet Set
Description Resets the integrated value.

Syntax :INTEGrate:RESet

Example :INTEGRATE:RESET
:INTEGrate:STATe
Description Returns the integration status.

Query Syntax :INTEGrate:STATe?

Return parameter ERRor

Integration overflows.

RESet Integration resets.
STARt Integration is in progress.
STOP Integration stops.
TIMeup Integration stops due to integration
timeout.
Example :INTEGRATE:STATE?
->RESET
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Math Commands

Set
:MATH
Description Sets or returns the MATH equation.
Syntax :MATH {<Equation>[,<Parameter1>][,<Parameter2>]}
Query Syntax :MATH?
Parameter/ Equation  {ADD|SUB|MUL|DIV|DIVA|DIVB}

Return parameter Parameterl {U|I|P|S|Q}
Parameter2 {U|I|P|S|Q}

Example :MATH ADD
Set math equation to A+B
:MATH?
->:MATH ADD

<Equation> Definition

ADD A+B

SUB A-B

MUL AxB

DIV A/B

DIVA A/B2

DIVB A?/B

<Parameter1,2> Definition

u Voltage U

I Current |

Active power P

P
S Apparent power S
Q Reactive power Q
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MEASure Commands

MEASUIE ..o 162
:MEASUre:AVERAGING ......ccoocveiiiiiiniinicicicieieaens 162
:MEASure:AVERaging[:STATE] ....ccceeverervireeerenens 162
:MEASure:AVERaging:TYPE .......cocooiviniiiiiiienns 163
:MEASure:AVERaging:COUNt ........cccecevveriiirennnns 163
IMEASUre:MHOLG ....c.oviiiiiciccccerneeeennes 163

: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:AVERaging[:STATe]
Description Sets or returns the on/ off state of averaging.
Syntax :MEASure:AVERaging[:STATe] {<Boolean>|OFF|ON}
Query Syntax :MEASure:AVERaging[:STATe]?
Parameter <Boolean>0 OFF

<Boolean>1 ON
Return parameter 0 Turn the averaging function off.

1 Turn the averaging function on.
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Example :MEASURE:AVERAGING:STATE ON
:MEASURE:AVERAGING:STATE?
->:MEASURE:AVERAGING:STATE 1

Set
:MEASure:AVERaging:TYPE
Description Sets or returns the averaging type.
Syntax :MEASure:AVERaging:TYPE {LINear|EXPonent}
Query Syntax :MEASure:AVERaging:TYPE?
Parameter/ LINear Select averaging type to linear.

Return parameter EXPonent  Select averaging type to exponent.

Example :MEASURE:AVERAGING:TYPE LINEAR
:MEASURE:AVERAGING:TYPE?
->:MEASURE:AVERAGING:TYPE 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

Set
:MEASure:MHOLd
Description Sets the MAX hold on/ off state.
Syntax :MEASure:MHOLd {<Boolean>|OFF|ON}
Query Syntax :MEASureMHOLd?
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Parameter <Boolean>0 OFF

<Boolean>1 ON

Return parameter 0 Turn the MAX hold function off.
1 Turn the MAX hold function on.
Example :MEASURE:MHOLD ON

:MEASURE:MHOLD?
->:MEASURE:MHOLD 1
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NUMeric Commands

NUMETIC oottt 165
:NUMeric:FORMaL ...oviiieiiceeeceeeeee e, 165
INUMeric:NORMal ... 166
:NUMeric[:NORMal]:VALUE ....c.eeoerireinniienne 166
:NUMeric[:NORMal:NUMber .......c.cccccerveirrenene. 168
:NUMeric}NORMal:I TEM<X>...c.ccovreinneininnenenes 168
:NUMeric[:NORMal]:PRESet.......ccccoveerreirvrrenene 172
:NUMeric[:NORMal]:CLEar .....c.ceceoerreinneiinenne 174
:NUMeric[:NORMal]:DELete.......cccrvvueerreinennenne 174
:NUMeric[:NORMal]:HEADeT .......ccccerrurrrrrererenees 175
INUMErCLIST oo 175
:NUMeric:LIST:-VALUE ..o 176
:NUMeric:LISTINUMDBEr ....ovieviiieciieeeeceeeei 177
NUMeric:LIST:ORDEr.....ccocciiiieeeeeeiieeeeee e, 177
:NUMeric:LIST:SELeCt ..o, 178
INUMeric:LISTITEM<X> .o, 178
:NUMeric:LIST:PRESEt ..., 179
INUMeric:LIST:CLEAr woooiiiiiiiieeeeeeeeeeeee e, 180
:NUMeric:LIST:DELete ..o, 180
INUMeric:HOLD ... 181

:NUMeric
Description Returns all numeric data output settings.

Query Syntax :NUMeric?

Return parameter <String>

Set
:NUMeric:FORMat
Description Sets or returns the numeric data format.

Syntax :NUMeric:FORMat {ASCii|FLOat}
Query Syntax :NUMeric:FORMat?

165



T3PM1100 User Manual

Parameter/ ASCii Select numeric data format to ascii.
Return parameter ) o, Select numeric data format to float.
Example :NUMERIC:FORMAT ASCII

:NUMERIC:FORMAT?
->:NUMERIC:FORMAT ASCII

A « ASCii
Note

Physical values are output in the <NR3> format.

(Only the elapsed integration time—TIME—is
output in <NR1> format).

The data items are separated by commas.
« FLOat

A header (for example, “#240” or “#3208”") is
added in front of each numeric data block.

A physical value in IEEE single-precision floating
point (4-byte) format follows the header.

#N (N-digit byte number) (data byte sequence).
The byte order of the data of each item is MSB

First.
:NUMeric:NORMal
Description Returns all normal numeric data output settings.

Query Syntax :NUMeric:NORMal?

Return parameter <String>

A The number of numeric data items output by :

Not

ot NUMeric:NORMal]: TEM<x> is determined by :
NUMeric[:NORMal]:NUMber.

:NUMeric:NORMal]:VALue
Description Returns the numeric data.
Query Syntax :NUMeric[:NORMal]:VALue? {<NRf>}
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Parameter

<NRf> 1 to 50 (item number)

Example

« If <NRf> is specified, only the numeric data for the
specified item is output.

:NUMERIC:NORMAL:VALUE? 1
-> 103.79E+00

« If <NRf> is omitted, the numeric data items from 1
to the number specified by the :

NUMeric[:NORMal]:NUMber command are output in
order.

:NUMERIC:NORMAL:VALUE?

->
103.79E+00,1.0143E+00,105.27E+00,.. (omitted)..,50.0
0T1E+00

Numeric Data
Format

e Measurement values U, |, P, PPPeak, PMPeak, S,
Q, LAMBda, CFU, CFI, FU, FI, UTHD and ITHD

e Integrated values WH, WHP, WHM, AH, AHP and
AHM.
ASCII: <NR3> format. Example: [-]12.345E+00

e Measurement values UPPeak, UMPeak, IPPeak
and IMPeak.
ASCIl: <NR3> format. Example: [-]12.34E+00

e Measurement values (PHI)
ASCIl: <NR3> = 0~9.9 format. Example:[-]9.9E+00
ASCIl: <NR3> = 10~99.9 format.
Example:[-]99.9E+00
ASCIl: <NR3> = 100~999.9 format.
Example:[-]999.9E+000

e Elapsed integration time (TIME)
ASCIl: <NR1> format in units of seconds.
Example: 3600 for 1 hour (1:00:00).

e FLOAT: IEEE single-precision floating point (4-
byte) format

e Noitems (NONE)
ASCIl: NAN (Not A Number)
FLOAT: Ox7E951BEE (9.91E+37)
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Error Data e Data does not exist (the display shows “-----")
ASCIl: NAN (Not A Number)
FLOAT: Ox7E951BEE (9.91E+37)
e Data over (the display shows “-----)
ASCII: INF (INFinity)
FLOAT: Ox7E94F56A (9.9E+37)
Set
:NUMeric[:NORMal]:NUMber
Description Sets or returns the number of numeric data items
that are transmitted by the :NUMeric[:NORMal]:
VALue? command.
Syntax :NUMeric[:NORMal[:NUMber {<NRf>|ALL}
Query Syntax :NUMeric[:NORMal:NUMber?
Parameter/ <NRf> 1to 50(ALL)

Return parameter

Example

:NUMERIC:NORMAL:NUMBER 10
:NUMERIC:NORMAL:NUMBER
->:NUMERIC:NORMAL:NUMBER 10

ANote

e If the parameter is omitted from
the :NUMeric[:NORMal]:VALue? command, the
numeric data items from 1 to the specified value
are output in order.

e By default, the number of numeric data items is
set to 3.

Set
:NUMeric[:NORMal]:ITEM<x>
Description Sets or returns the specified numeric data output
item function.
Syntax :NUMeric[:NORMal]:ITEM<x>
{NONE|<Function>[,<Element>][,Order]}
Query Syntax :NUMeric[:NORMalJ:ITEM<x>?
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Parameter/
Return parameter

<x> 1 to 50 (item number)

NONE No output item.

<Function>  {U|UPPeak|UMPeak|l|IPPeak|IMPeak
|P|PPPeak|PMPeak|S|Q|LAMBda|CFU
|CFI|PHI|FU|FIJUTHD|ITHD|WH
|WHP|WHM|AH|AHP|AHM|TIME

|URANge|IRANge|MATH|MCR}

{UK|IK|PK|LAMBDAK|PHIK|PHIUK|P
HIIK|UHDFK| IHDFK|PHDFK}

<Element> 1 (if _Element> is omitted, the

element is set to 1)( For the
T3PM1100, only set to 1 or omitted)

{TOTal|DC|<NRf>} (<NRf>=1 to 50)

<Order>

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
e If <Order> is omitted, the order is set to TOTal.
e This instrument does not measure data for

<Order> = DC.

<Function> Function T3PM1100 Indicator

u Voltage V V]

UPPeak Maximum voltage: V+pk [V+pk]

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

I Current | M

IPPeak Maximum current: l+pk [1+pk]

IMPeak Minimum current: |-pk [I-pk]

P Active power P [P]

PPPeak Maximum power: P+pk [P+pk]
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PMPeak
S

Q
LAMBda
CFU
CFV

PHI

FU

FlI
UTHD

ITHD

WH
WHP
WHM
AH
AHP
AHM
TIME
URANge
IRANge
MATH
MCR
URMS
UMN

ubC
URMN

170

Minimum power: P-pk
Apparent power S
Reactive power Q
Power factor A
Voltage factor A
Current factor A
Phase difference @
Voltage frequency fV
Current frequency fl

Total harmonic distortion of
voltage Vthd

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 q
Integration time

Voltage range

Current range
Mathematical Computation
Maximum Current Ratio
True rms voltage Vrms

Rectified mean voltage
calibrated to the rms value
Vmn

Simple voltage average Vdc

Rectified mean voltage Vrmn

[P-pk]
VA
[VAR]
(PF]
[CFV]
[CFI]
[DEC]
[VHZ]
[AHZ]
[THDV]

[THDI]

[WP]
[WP+]
[WP-]
[a]
[a+]
[a-]

[MATH]
[MCR]

[Vmn]

[Vd(]
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UAC
IRMS
IMN

IDC
IRMN
IAC
UK

IK

PK

LAMBDAK

PHIK

PHIUk

PHIlk

UHDFk

IHDFk

PHDFk

AC voltage component Vac [Vac]
True rms current Irms

Rectified mean current
calibrated to the rms value
Imn

Simple current average Idc  [ld(]

Rectified mean current Irmn

AC current component lac [lac]
Rms voltage of harmonic V]
order k V(k)

Rms current of harmonic [A]
order k I (k)

Active power of harmonic [P]

order k P(k)

Power factor of harmonic
order k A (k)

Phase difference between the
voltage and current of
harmonic order k @ (k)

Phase difference between
harmonic voltage V (k) and

the fundamental wave V(1) ¢
V(k)

Phase difference between
harmonic current I(k) and
the fundamental wave I(1)

@ 1(k)

Harmonic distortion factor of
voltage Vhdf(k)

Harmonic distortion factor of
current Ihdf(k)

Harmonic distortion factor of
power Phdf(k)
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: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 |
3 P
Patterns 2 ITEM<x> <Function>
1 U
2 |
3 P
4 S
5 Q
6 LAMBda
7 PHI
8 FU
9 Fl
Patterns 3 ITEM<x> <Function>
1 U
2 |
3 P
4 S
5 Q
6 LAMBda
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7 PHI

8 FU

9 Fl

10 UPPeak

1 UMPeak

12 IPPeak

13 IMPeak

14 PPPeak

15 PMPeak
Patterns 4 ITEM<x> <Function>

1 u

2 |

3 P

4 S

5 Q

6 LAMBda

7 PHI

8 FU

9 Fl

10 UPPeak

1 UMPeak

12 IPPeak

13 IMPeak

14 TIME

15 WH

16 WHP

17 WHM

18 AH
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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 to 50 (the number of the last item to

clear)
Example :NUMERIC:NORMAL:CLEAR ALL
A If the 2nd <NRf> is omitted, the output item specified
Note

by the first and 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 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:NORMAL:DELETE 1 (Deletes ITEM1 and

shifts ITEM2 and subsequent items forward).

:NUMERIC:NORMAL:DELETE 1,3 (Deletes ITEM1 to
ITEM3 and shifts ITEM4 and subsequent items
forward).
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&Note

e When output items are deleted, subsequent items
shift forward to fill the empty positions.
Empty positions at the end are set to NONE.

e Ifthe second <NRf> is omitted, only the output
item specified by the first number is deleted.

:NUMeric[:NORMal]:HEADer

Description Returns the numeric data header.

Syntax :NUMeric[:NORMal]:HEADer? {<NRf>}

Parameter <NRf> 1 to 50 (item number)

Example « If <NRf> is specified, only the data name for the
specified item number is output.
:NUMERIC:NORMAL:HEADER? 1
-> U-E1
« If <NRf> is omitted, the data names of the items
from 1 to the number specified by the :
NUMeric[:NORMal]:NUMber command are output in
order.

:NUMERIC:NORMAL:NUMBER 3
:NUMERIC:NORMAL:HEADER?
-> U-E1,I-E1,P-E1

:NUMeric:LIST Que

Description Returns all harmonic measurement numeric list
data output settings.

Query Syntax :NUMeric:LIST?

Return parameter <String>

ANote

The number of numeric list data items output by :
NUMeric:LIST:ITEM<x> is determined by :
NUMeric:LIST:NUMber.
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:NUMeric:LIST:VALue

Description Returns the harmonic measurement numeric list
data.

Query Syntax :NUMeric:LIST:VALue? {<NRf>}

Parameter <NRf> 1 to 8 (item number)

Example « if <NRf> is specified :NUMERIC:LIST:VALUE? 1

->103.58E+00,NAN,103.53E+00,0.09E+00,2.07E+00,
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+00,
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)

A e Asingle numeric list data item consists of up to
Note 52 items of numeric data in the following order:
TOTal, DC, 1st
harmonic, ..., :NUMeric:LIST:ORDer.

o If <NRf> is specified, only the numeric list data of
the specified item number is output (up to 52
items of data)

e |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 by :NUMeric:LIST:ORDer)
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Set
:NUMeric:LIST:NUMber
Description Sets or returns the number of numeric list data

items that are transmitted by
:NUMeric:LIST:VALue? command.

Syntax :NUMeric:LIST:NUMber {<NRf>|ALL}
Query Syntax :NUMeric:LIST:NUMber?

Parameter/ <NRf> 1to &(ALL)

Return parameter

Example :NUMERIC:LIST:NUMBER 3

:NUMERIC:LIST:NUMBER?
->:NUMERIC:LIST:NUMBER 3

A e Ifthe parameter is omitted from

Note the :NUMeric:LIST:VALue? command, the numeric
list data items from 1 to the specified value are
output in order.

e By default, the number of numeric data items is

set to 3.
Set
:NUMeric:LIST:ORDer
Description Sets or returns the maximum output harmonic

order of the harmonic measurement numeric list

data.
Syntax :NUMeric:LIST:ORDer {<NRf>|ALL}
Query Syntax :NUMeric:LIST:ORDer?
Parameter/ <NRf> 1to 50(ALL)
Return parameter
Example :NUMERIC:LIST:ORDER 10

:NUMERIC:LIST:ORDER?
->:NUMERIC:LIST:ORDER 10
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Set
:NUMeric:LIST:SELect
Description Sets or returns the output components of the

harmonic measurement numeric list data.

Syntax :NUMeric:LIST:SELect {EVEN|ODD|ALL}

Query Syntax :NUMeric:LIST:SELect?

Parameter/ EVEN  Outputs the components of TOTal, DC, and
Return parameter even-order harmonics.

ODD Outputs the components of TOTal, DC, and
odd-order harmonics .

ALL Outputs all components.
Example :NUMERIC:LIST:SELECT ALL

:NUMERIC:LIST:SELECT?

->:NUMERIC:LIST:SELECT ALL

Set
:NUMeric:LIST:ITEM<x>
Description Sets or returns the output item (function and

element) of the specified harmonic measurement

numeric list data item.

Syntax :NUMeric:LIST:ITEM<x>
{NONE|<Function>,<Element>}

Query Syntax :NUMeric:LIST:ITEM<x>?

Parameter/ <x> 1 to 8 (item number)

Return parameter
NONE No output item.

<Function>  {U|I|P|PHIU|PHII|UHDF|UHDF|PHDF
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<Element> 1 (if _Element> is omitted, the

element
is set to 1) ( For the T3PM1100, only
set to 1 or omitted)

Example

:NUMERIC:LIST:ITEMT U, 1
:NUMERIC:LIST:ITEMT1?
->:NUMERIC:LIST:ITEM1 U,1

:NUMeric:LIST:PRESet

Set

Description Presets the harmonic measurement numeric list
data output item pattern.

Syntax :NUMeric:LIST:PRESet {<NRf>}

Parameter/ <NRf> 1to4

Return parameter

Example :NUMERIC:LIST:PRESET 1
Patterns 1 ITEM<x> <Function>
1 U
2 |
3 P
Patterns 2 ITEM<x> <Function>
1 u
2 |
3 P
4 PHIU
PHII
Patterns 3 ITEM<x> <Function>
1 U
2 |
3 P
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4 UHDF
5 IHDF
6 PHDF
Patterns 4 ITEM<x> <Function>
1 U
2 |
3 P
4 PHIU
5 PHII
6 UHDF
7 IHDF
8 PHDF
:NUMeric:LIST:CLEar Set
Description Clears numeric data output items (sets the items
to NONE).
Syntax :NUMeric:LIST:CLEar {ALL|<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 :NUMERIC:LIST:CLEAR ALL
Note If the 2nd <NRf> is omitted, the output item specified
by the first and all following output items (up to
number 8) are cleared.
:NUMeric:LIST:DELete Set
Description Deletes numeric data output items.
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Syntax :NUMeric:LIST:DELete {<NRf>[,<NRf>]}
Parameter 1st <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 1 (Deletes ITEM1 and shifts

ITEM2 and subsequent items forward).

:NUMERIC:LIST:DELETE 1,3 (Deletes ITEM1 to
ITEM3 and shifts ITEM4 and subsequent items
forward).

A e When output items are deleted, subsequent items
Note shift forward to fill the empty positions.
Empty positions at the end are set to NONE.

e Ifthe second <NRf> is omitted, only the output
item specified by the first number is deleted.

Set

:NUMeric:HOLD
Description Sets or returns the on/off (hold/release) status of

the numeric data hold feature.
Syntax :NUMeric:HOLD {<Boolean>|OFF|ON}
Query Syntax :NUMeric:HOLD?
Parameter <Boolean>0 OFF

<Boolean>1 ON
Return parameter 0 Turn the numeric hold function off.

1 Turn the numeric hold function on.

Example :NUMERIC:HOLD ON
:NUMERIC:HOLD?
->:NUMEIRC:HOLD 1
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ANote

« If:NUMeric:HOLD is set to ON before

:NUMeric[:NORMal]:VALue?

or :NUMeric: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
screen is updated.

If :NUMeric:HOLD is set to ON after having already
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
repeatedly set

:NUMeric:HOLD to OFF.
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RATE Commands

RATE ..o 183
IRATEIAUTO e 183
:RATE:AUTO:TIMeOUt ... 183
:RATE:AUTO:SYNChronize ......ccccccceeeevnnneeueucnennes 184
Set
:RATE
Description Sets or returns the data update interval.
Syntax :RATE {<TIME>|AUTO}
Query Syntax :RATE?
Parameter/ <TIME> 100, 250, 500(ms), 1, 2, 5, 10, 20(s)
Return parameter
AUTO Select update rate at auto.
Example :RATE 500MS
:RATE?

->:RATE 500.0E-03

:RATE:AUTO
Description Returns all applicable settings for when the data

update interval is set to Auto.

Query Syntax :RATE:AUTO?

Return parameter <String>

Set
:RATE:AUTO:TIMeout
Description Sets or returns the timeout for when the data

update interval is set to Auto.

Syntax :RATE:AUTO:TIMeout {<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
:RATE:AUTO:SYNChronize
Description Sets or returns the synchronization source for

when the data update interval is set to Auto.

Syntax :RATE:AUTO:SYNChronize {UT]11}

Query Syntax :RATE:AUTO:SYNChronize?

Parameter/ U1 Select synchronize source at voltage.
Return parameter |, Select synchronize source at current.
Example :RATE:AUTO:SYNCHRONIZE U1

:RATE:AUTO:SYNCHRONIZE?
-> :RATE:AUTO:SYNCHRONIZE U1
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RECall Commands

(RECall:NUMBDEF ..o 185
:RECall[:NORMal]:VALUE.....cectrrieiieirnccieeane 185
SRECall:LIST:VALUE ..o 186
IRECaAll:PANEL. ..ot 186

:RECall:NUMber

Description Returns the number of blocks of measured data
that is stored.

Query Syntax :RECall:NUMber?

Example :RECall:NUMber?
->100

:RECall[:NORMal]:-VALue

Description Returns the numeric data at the specified block
number.

Query Syntax :RECall:NORMal]:VALue? {<NRf>}

Parameter <NRf> 1 to 10000 (block number)

Example « If <NRf> is specified, the numeric data at the

specified block number will be returned.

« If you omit <NRf> or specify a number greater than
the number of blocks that contain stored measured
data (the number returned by :RECall:NUMber?),
the entire returned numeric data will be “NAN” (no
data).

« The output items and format are the same as those
of ““NUMeric[:NORMal]:VALue? (when the item
number is not specified).” To set the output items
and 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.

Query Syntax :RECall:LIST:VALue? {<NRf>}

Parameter <NRf> 1 to 1000 (block number)

Example « if <NRf> is specified,the numeric list data at the
specified block number will be returned.
« If you omit <NRf> or specify a number greater than
the number of blocks that contain stored measured
data (the number returned by :RECall:NUMber?), the
entire returned numeric data will be “NAN” (no data).
« The output items and format are the same as those
of ““NUMeric:LIST:VALue? (when the item number is
not specified).” To set the output items and format,
use the NUMeric group commands.

:RECall:PANel Set

Description Loads a setup parameter file.

Syntax :RECall:PANel {<NRf>}

Parameter <NRf>  1to4 (file number)

Example :RECall:PANel 2
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STATus Commands

STATUS e 187
STATUS:CONDILION c..oovveiieiiieiinincceeeccreree 187
STATUSIEESE .o 187
(STATUSIEESR .o 188
:STATUSIERROF ..o 188
SSTATUSIFILTEr<x> .o 189
'STATUS:QENEDIE ..ot 190
:STATUS:QMESsage......ccovveieiinininiiicicceee, 190
:STATus
Description Returns all the settings for the communication

status feature.

Query Syntax :STATus?

Return parameter <String>

:STATus:CONDition Que
Description Returns the contents of the condition register.
Query Syntax :STATus:CONDition?
Return parameter <NR1> 0 to 65535
Example :STATUS:CONDITION?
> 8
A For information about the condition register, see
Note Appendix,"Status system" at page 209.
Set
:STATus:EESE
Description Sets or returns the extended event enable register.

Syntax :STATus:EESE {<NRf>}
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Query Syntax :STATus:EESE?

Parameter/ <NRf>  0to 65535
Return parameter
Example :STATUS:EESE 16

:STATUS:EESE?
-> :STATUS:EESE 16

A For information about the condition register, see
Note Appendix,"Status system" at page 209.

:STATus:EESR
Description Returns the contents of the extended event

register and clears the register.
Query Syntax :STATus:EESR?
Return parameter <NR1> 0 to 65535

Example :STATUS:EESR?
-> 16
A For information about the condition register, see
Note

Appendix,"Status system" at page 209.

:STATus:ERRor
Description Returns the error code and message of the last

error that has occurred (top of the error queue).

Query Syntax :STATus:ERRor?

Return parameter <String>
Example :STATUS:ERROR?
-> 113,"Underfined Header"
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A « If no errors have occurred, 0,”No error” is returned.
Note

« User can use the :STATus:QMESsage command to

specify wh

ether the message is included.

« Error message description:

Error_103:
Error_104:
Error_108:
Error_109:
Error_113:
Error_131:
Error_141:
Error_221:
Error_222:
Error_813:

Invalid separator

Data type error.
Parameter not allowed.
Missing parameter.
Undefined header.
Invalid suffix.

Invalid character data.
Setting conflict.

Data out of range.
Invalid operation.

:STATus:FILTer<x>

Set

Description Sets or returns the transition filter.
Syntax :STATus:FlLTer<x> {RISE|FALL|BOTH|NEVer}
Query Syntax :STATus:FlLTer<x>?
Parameter/ <x> 1~-16
Return parameter p,qp An event is set when the bit changes from 0
to 1.
FALL An event is set when the bit changes from 1
to 0.
BOTH  Anevent is set when the bit changes either
from 1to 0 or form O to 1.
NEVer  An event is never trigger.
Example :STATUS:FILTER2 RISE

:STATUS:FILTER2?
-> :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 register, see
Appendix,"Status system" at page 209.

Set
:STATus:QENable
Description Sets or returns whether messages other than
errors will be stored to the error queue (ON) or
not (OFF).
Syntax :STATus:QENable {<Boolean>|OFF|ON}
Query Syntax :STATus:QENable?
Parameter <Boolean>0 OFF
<Boolean>1 ON
Return parameter 0 Function is off.
1 Function is on.
Example :STATUS:QENABLE ON
:STATUS:QENABLE?
-> :STATUS:QENABLE 1
Set
:STATus:QMESsage
Description Sets or returns whether message information will
be attached to the response to the STATus:ERRor?
query (ON/OFF).
Syntax :STATus:QMESsage {<Boolean>|OFF|ON}
Query Syntax :STATus:QMESsage?
Parameter <Boolean>0 OFF

<Boolean>1 ON

Return parameter 0 Function is off.

1 Function is on.
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Example :STATUS:QMESSAGE ON
:STATUS:QMESSAGE?
-> :STATUS:QMESSAGE 1
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STORe Commands

STORE .ttt 192
:STORE[:STATE] evvveeeeeeeseeeeeeeeeeseseeeeeeeeesseseeeeeeee 192
:STORE:INTErVal ...coeiieiiieiccececece 192
:STORE:PANEL. ...t 193
: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[:STATe] {<Boolean>|OFF|ON}
Query Syntax :STORe[:STATe]?
Parameter <Boolean>0 OFF
<Boolean>1 ON
Return parameter 0 Storage function is off.
1 Storage function is on.
Example :STORE:STATE ON
:STORE:STATE?
->:STORE:STATE 1
Set
:STORe:INTerval
Description Sets or returns the storage interval.
Syntax :STORe:INTerval {<NRf>,<NRf>,<NRf>}
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Query Syntax :STORe:INTerval?

Parameter/ 1st <NRf> 0 to 99 (hours)
Return parameter 2nd <NRf> 0to 59 (minutes)

3rd <NRf> 0 to 59 (seconds)
Example :STORE:INTERVAL 0,0,1

:STORE:INTERVAL?

->:STORE:INTERVAL 0,0,1

A When time interval is set 00:00:00, the storage

Note interval is identical with the designated data update
interval.

:STORe:PANEel Set

Description Saves setup parameters to a file.

Syntax :STORe:PANel {<NRf>}

Parameter <NRf> 1 to 4 (file number)

Example :STORe:PANel 1
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SYSTem Commands

:SYSTem:COMMunicate:ETHernet:MACaddress .. 195
:SYSTem:FIRMware:DATE .....ccooveeeiiiieiieeeeiieeee,
(SYSTEMKLOCK .ot
:SYSTEM:MODEL ...,
:SYSTem:RESOIULION .oeveeeiiieieececeeeeeei,
(SYSTEM:SERIAl oo
:SYSTem:VERsion[:FIRMware] ..........cccoceviniinie.

:SYSTem
Description Returns all system settings.
Query Syntax :SYSTem?

Return parameter <String>

Set
:SYSTem:BRIGhtness
Description Sets or returns the brightness level.
Syntax :SYSTem:BRIGhness {<NRf>}
Query Syntax :SYSTem:BRIGhness?
Parameter/ <NRf> 1~10

Return parameter

Example :SYSTEM:BRIGHTNESS 7
:SYSTEM:BRIGHTNESS?
->:SYSTEM:BRIGHTNESS 7
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Set
:SYSTem:COMMunicate:COMMand
Description Sets or returns the command type.
Syntax :SYSTem:COMMunicate:COMMand
{DEFAULT|USER}
Query Syntax :SYSTem:COMMunicate:COMMand?
Parameter/ DEFAULT GPM8310.
Return parameter USER User-define.
Example :SYSTEM:COMMUNICATE:COMMAND DEFAULT

:SYSTEM:COMMUNICATE:COMMAND?
->:SYSTEM:COMMUNICATE:COMMAND DEFAULT

A The SCPI mode is used to determine whether the
Note *|DN? query returns the “Default” or “User”
identification string.

:SYSTem:COMMunicate:ETHernet:MACaddress

Description Returns the Ethernet MAC address.
Query Syntax ~ :SYSTem:COMMunicate:ETHernet:MACaddress?

Example :SYSTEM:COMMUNICATE:ETHERNET:MACADDRESS
?

>:SYSTEM:COMMUNICATE:ETHERNET:MACADDRES
S 00:22:24:00:00:00

:SYSTem:FIRMware:DATE
Description Returns the firmware date.

Query Syntax :SYSTem:FIRMware:DATE?

Return parameter <Date> yyyymmdd
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Example :SYSYEM:FIRMWARE:DATE?
->:SYSYEM:FIRMWARE:DATE 20200101
Set
:SYSTem:KEY:BEEPer
Description Sets or returns the keyclick beeper state.
Syntax :SYSTem:KEY:BEEPer {<Boolean>|OFF|ON}
Query Syntax :SYSTem:KEY:BEEPer?
Parameter <Boolean>0  OFF
<Boolean> 1 ON
Return parameter Q Turn the keyclick beeper function off.
1 Turn the keyclick beeper function on.
Example :SYSTEM:KEY:BEEPER OFF
:SYSTEM:KEY:BEEPER?
->:SYSTEM:KEY:BEEPER O
Set
:SYSTem:KLOCk
Description Sets or returns the on/ off state of the key
protection.
Syntax :SYSTem:KLOCk {<Boolean>|OFF|ON}
Query Syntax :SYSTem:KLOCk?
Parameter <Boolean> 0 OFF
<Boolean> 1 ON
Return parameter Q 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 "T3PM1100"

:SYSTem:RESolution
Description Returns the numeric data display resolution.
Query Syntax :SYSTem:RESolution?

Example :SYSTEM:RESOLUTION?

->:SYSTEM:RESOLUTION 5

:SYSTem:SERial
Description Returns the serial number.

Syntax :SYSTem:SERial?

Example :SYSTEM:SERIAL?

->:SYSTER:SERIAL 123456789A

:SYSTem:VERsion[:FIRMware]
Description Returns the firmware version.
Query Syntax :SYSTem:VERsion[:FIRMware]?
Example :SYSTEM:VERSION:FIRMWARE?
->"V1.00"
A Returns the Ver. item string of the system Information
Note menu.
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Specifications

Below are the basic conditions required to operate the T3PM1100
within specification:

 Calibration: Yearly
¢ Operating Environment: 18~28 °C (64.4~82.4°F)
o Humidity: <80%RH,

e Accuracy: £ (% of reading + % of range)

o The specifications apply when the unit is warmed up for at least

30 minutes and operates in the slow rate.
o The power supply cable must be grounded to ensure accuracy.
« Input voltage and current must be standard sine wave.
e The power factor must be 1.
 The crest factor must be 3.

¢ The common-mode voltage must be zero.

General Specifications

Specification Conditions:

Temperature: 23°C+5°C

Humidity: <80%RH (non-condensing)

Operating Environment: (0~40°C)

Temperature Range: 30~40°C, Relative Humidity: <70%RH (non-condensing);
>40°C, Relative Humidity: <50%RH (non-condensing)

Indoor use only

Altitude: <2000 meters

Pollution degree 2

Storage Conditions (-40~70°C)

Humidity: <90%RH (non-condensing)

General:

Power Source: 100-240 VAC 50/60Hz

Power Consumption: Max 30VA

Bench Dimensions: 268 mm (W) X 107 mm (H) X 379 mm (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

Measure range

Input impedance

Continuous maximum
allowable input

Input bandwidth
Continuous maximum
Common-mode voltage
Line filter

Frequency filter

A/D converter

200

Current Floating input through shunt
Voltage 15V, 30V, 60V,150V, 300V, 600 V
Current
Direct 5 mA, 10 mA, 20 mA, 50 mA, 100 mA,
input 200mA,05A, TA 2A,5A,10A,20A
Sensor EX1:2.5V,5V,10V
input EX2: 50 mV, 100 mV, 200 mV, 500 mV, 1
V,2V
Voltage Input resistance: approach 2 MQ
Current
Direct input range 5 mA Input resistance:

~ 200 mA approach 505 mQ
Direct input range 0.5A Input resistance:
~20A approach 5 mQ

Sensor input
Input range 2.5V ~ 10V Input resistance:

EX1 approach 1 Q
pproach 100 k
Input range 50 mV ~ 2 V Input resistance:
EX2 approach 20 kQ
pproach 20 k

Voltage peak value of 1.5 kV or RMS value of 1
kV, whichever is less

Current
Direct input range 5 mA peak value of 30 A or
~ 200 mA RMS value of 20 A,

whichever is less
Direct input range 0.5A peak value of 100 A or

~20A RMS value of 30 A,
whichever is less
Sensor peak value less than or equal to 5 times
input of the rated range

DC, 0.1 Hz ~ 100kHz
600 Vrms, CAT II

select OFF or ON (cut off frequency of 500 Hz)
select OFF or ON (cut off frequency of 500 Hz)

Simultaneous conversion voltage and current inputs
Resolution  16bits
Maximum conversion rate  Approx. 300kHz
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Voltage and Current Accuracy

Iltem

Requirements

Accuracy

Temperature coefficient

When the line filter is
turned ON

Accuracy when the crest
factor is set to 6 or 6A

Accuracy changes caused
by data update interval

Influence of temperature

Specifications

Temperature 23 +5°C

Humidity 30~75% RH

Input waveform Sine wave crest factor = 3
common-mode oV

voltage

Number of 5 digits

displayed digits
Turn on to measure voltage or

AR eng e current of 200 Hz or less
After 30 minutes of warm-up time has passed

After measurement range is changed (zero-level
compensation)

Update interval is 250 ms

DC £ (0.1% of reading + 0.2% of range)
01Hz<f< 45Hz * (0.1 % of reading + 0.2 % of
B range)
ASHz<f<66Hz = (0.1 % of reading + 0.05 % of
- range)
66 Hz < f< TkHz £ (0.1 % of reading + 0.2 % of
B range)
1kHz < f<10kHz * (0.07 *f) % of reading + 0.3%
- of range)

+ (0.5 % of reading + 0.5 % of
range) + [{0.04x(f-10)}% of
reading]

+0.03% of reading/°C within the
range 5 to 18°C or 28 to 40°C.

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 is
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 accuracies.

10 kHz < £<100
kHz

Add
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changes after zero-level 5 mA/10 mA/20 mA/50 mA/100

compensation or range mA/200 mA ranges LS
change 0.5A/1A/2A/5A/10A/20 A 500 pA/°C
ranges

External current sensor input (/EX1) 1 mV/°C
External current sensor input (/EX2) 50 pV/°C
accuracy obtained by doubling the measurement
range error for the accuracy when the crest factor is
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.

Accuracy when the crest
factor is set to 6 or 6A

Accuracy changes caused
by data update interval

Active Power Accuracy

Item Specifications

. Same as the conditions for voltage and current.
Requirements

Power factor 1

DC (0.1 % of reading + 0.2 % of
range)

01Hz< f< 45Hz * (0.3 % of reading + 0.2 % of
range)

A5Hz< f<66Hz = (0.1 % of reading + 0.05 %
of range)

Accuracy 66 Hz < f< 1kHz :‘;E}Z’f})% of reading + 0.2 9% of

£ (0.1 % of reading + 0.3 % of

1kHz < f<10kHz range) + [{0.067x(f-1)}% of
reading]
+ (0.5 % of reading + 0.5 % of
range) = [{0.09x(f-10)}% of
reading]

When power factor (A) =0 (S: apparent power)

+ 0.1 % of S for 45 Hz < f < 66 Hz

£ {(0.1 +0.15 x f) % of S } for up to 100 kHz as
Influence of power factor  reference data

10 kHz < f <100
kHz

«f is frequency of input signal in kHz

When 0 <1 <1 (®: phase angle of the Voltage and
current)
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When the line filter is
turned ON

Temperature coefficient

Accuracy when the crest
factor is set to 6 or 6A

Accuracy of apparent
power S
Accuracy of reactive power

Q

Accuracy of power factor A

Accuracy of phase
difference ®

Accuracy when the crest
factor is set to 6 or 6A

Accuracy changes caused
by data update interval

(power reading ) x [(power reading error%) + (power
range %) x (power range / indicated apparent power
value) + {tan® x (influence when A=0)%}]

45 ~ 66 Hz Add 0.3 % of reading

<45 Hz Add 1 % of reading

Same as the temperature coefficient for voltage and
current

Accuracy obtained by doubling the measurement
range error for the accuracy when the crest factor is
setto 3

voltage accuracy + current accuracy

accuracy of apparent power + (\/1 .0004 - A2) - (\/1 -
12) x100 %

+ [(A2/1.0002)+ | cosg-cos{a+sin-1 (influence from
the power factor when A = 0%/100)} | ] +1 digit
when voltage and current are at the measurement
range rated input

+[ | @-cos-1(1/1.0002) | + sin-1 (influence from the
power factor when A =0 % / 100)] + 1 digit when
voltage and current are at the measurement range
rated input

Accuracy obtained by doubling the measurement
range error for the accuracy when the crest factor is
setto3

When the data update interval is 100 ms, and Auto,
add 0.05% of reading to the 0.1 Hz to 1 kHz
accuracy.

* fis the frequency of input signal in kHz

Voltage, Current and Active Power Measurements

Item

Measurement method
Crest factor

Wiring system

Range select

Auto range

Specifications

Digital sampling method

3 or6 (6A)

Single-phase , two-wire(1 P2 W)
Select manual or auto ranging
Auto-range increase

The range is upped when any of the following
conditions is met.
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Crest factor 3

Crest factor 6

Vrms or Irms exceeds 130% of the
currently set measurement range.
Vpk, Ipk value of the input signal
exceeds 300% of the currently set
measurement range.

Vrms or Irms exceeds 130% of the
currently set measurement range.
Vpk, Ipk value of the input signal
exceeds 600% of the currently set
measurement range.

Vrms or Irms exceeds 260% of the
currently set measurement range.

Crest factor 6A Vpk, Ipk value of the input signal

exceeds 600% of the currently set
measurement range.

Auto-range decline

The range is downed when all of the following
conditions are met.

Crest factor 3

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 300% of the
currently set measurement
range.

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)
Display mode VOLTAGE MEAN (the rectified mean value
Switching calibrated to the RMS value of the voltage)

AC
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Measurement
synchronization source

Line filter

Peak measurement

Zero-level compensation

Measurement pa rameters

DC

Select voltage, current, or off

In the case of Auto Update Rate, select the voltage or
current from the equipped element.

Select OFF or ON (cutoff frequency at 500 Hz).
Measures the peak (max, min) value of voltage,
current or power from the instantaneous voltage,
instantaneous current or instantaneous power that is
sampled.

Removes the internal offset of the measure unit
(After measurement range is changed)

Voltage Vrms , Vmn, Vdc, Vac
Current Irms, Idc, lac
Active Power P

Apparent Power VA

Reactive power VAR

Power Factor PF

Crest Factor CFI,CFV
Phase Angle DEG
Frequency IHz and VHz
Voltage Peak V+pk and V-pk
Current Peak I+pk and I-pk

Active Power Peak P+pk and P-pk
THDI and THDV
MATH

MCR

Total Harmonic Distortion
Mathematical Computation
Maximum Current Ratio

Frequency Measurement

Iltem
Measurement item

Measurement frequency
range

Specifications
Voltage and current

Data update interval Measurement Frequency Range

0.1s 20 Hz < f <100 kHz
0.25s 10 Hz < f< 100 kHz
05s 5Hz <f<100 kHz

1s 2.0Hz <f<100 kHz
2s 1.0 Hz <f<100 kHz
5s 0.5 Hz < f <100 kHz
10s 0.2 Hz<f<100 kHz
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Measurement range

Frequency filter

20s 0.1 Hz <f <100 kHz
Auto (*) 0.1 Hz <f <100 kHz

(*) Limit of the measurement lower limit frequency
by the Timeout setting

Timeout lower limit frequency
1s 2.0 Hz
5s 0.5 Hz
10s 0.2 Hz
20s 0.1 Hz

Auto switching among six types: 100mHz, 1 Hz, 10

Hz, 100 Hz, 1 kHz, 10 kHz, and 100 kHz.

Select OFF or ON (cut off frequency of 500 Hz)
When the input signal level is
30% or more of the
measurement range If the
crest factor is set to 3.

Requirements (60% or more if the crest

Accuracy factor is set to 6 or 6A)
« Frequency filter is ON when
measuring voltage or current
of 200 Hz or less.
£ (0.06% of reading)
Integration
Item Specifications
Mode Select manual integration mode, standard integration
mode, or repetitive integration mode.
Timer Automatically stop integration by setting a timer.
Selectable range: 0 hours 00 minutes 00 seconds to
9999 hours 59 minutes 59 seconds
O,
Accuracy +(Power accuracy (or current accuracy) + 0.1% of

Range setting
Timer accuracy

Remote control
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Harmonic Measurement

Item

Measured item
Measured method
Frequency range

FFT data length

Sample rate, window
width, and upper limit of
Analysis orders*

FFT data length

Sample rate, window
width, and upper limit of
Analysis orders*

Accuracy

Specifications

Voltage, Current, Power

Zero-cross 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 0.25S)

Fundamental Sample Window upperhrmt
. of Analysis
Frequency rate Width
orders
45 Hz to 55 Hz fx512 10 50
54 Hz to 66 Hz fx 512 12 50
1024
Fundamental Sample  Window upperl|mlt
. of Analysis
Frequency rate Width
orders
10 Hz to 67 Hz fx1024 1 50
67 Hz to 150 Hz fx512 2 32
150 Hzto 300 Hz  fx 256 4 16
300 Hzto 600 Hz fx 128 8 8
600 Hz to 1200 Hz fx 64 16 4
Frequency Voltage Current Power

0.15% of 0.15% of 0.35% of
reading reading reading
+0.35% +0.35% +0.50% of
of range of range range
0.15% of 0.15% of 0.25% of
reading reading reading

+0.35% +0.35% +0.50% of
of range of range range
440 Hz < f< 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

10 Hz < f< 45 Hz

45 Hz < f < 440 Hz
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* 50Hz/60Hz Compliant IEC61000-4-7 (Update Rate must be > 0.25S).

* Harmonic calculation: FFT method in which FFT data length is divided into 2
types: 1024 and 4096.

* FFT data length automatically switches in accord with the Frequency and
Update Rate of measured signal.
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Status system

The diagram below is a description of the status system

Extended Event Data
c EV
0 |—| 0 [— UPD
1 |—] 1 |— ITG
2 |—| 2 |— IT™
3 |—| 3 [—|_Notused
4 |—| 4 |[— Fov
5. =— & J— STR
6 |—| 6 |— OVR
g = & 1= POV
8 |—| 8 |— POA
9 |—| 9 [—| Notused
10 |—[ 10 |—| NotUsed
1M1 [—| 11 [—| NotUsed
12 |—| 12 |——| NotUsed
13 |—| 13 |——| NotUsed
4 |—| 14 |——[ NotUsed
15 [—| 15 [——| NotUsed
STAT:COND?  STAT:FILT<x> <s¥> 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

i

STAT:EESE <value>
STAT:EESE?

*ESR?

Error Queue

STAT:ERR?

OR'

Output Buffer

Binary Wieghts

Status Byte
c

Not Used

Not Used

Eror Queve

Extended Event

Message Available

Standard Event

Raquest Service

Nmmth;o—o

Not Used

Serial Pofl (SPOLL)
*S187

“SRE <value>
*SRE?

C = Condition Register

EV=
EN=

Event Register
Enable Register
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The extended event register receives information about changes in the
condition register, which indicates the instrument’s internal condition.
The information is the result of edge detection performed by the
transition filter.

The following table lists the bit definitions for the condition register:

Bit Name Decimal Definition

0 Updating 1 The measured data is being
updated. UPD changing from 1 to
0 indicates that updating has been
completed.

1 Integrate Busy 2 During integration.

2 Integrate Time 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.

6 Measured Data Over 64 The voltage or current exceeds its
range.

7 Voltage Peak Over 128 A peak over-range is detected in
the voltage.

8 Current Peak Over 256 A peak over-range 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 (Reserved for 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 the specified
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 the
corresponding condition register bit changes from 0 to 1.

FALL The specified extended event register bit is set to 1 when the
corresponding condition register bit changes from 1 to 0.

BOTH The specified extended event register bit is set to 1 when the
corresponding condition register bit changes from 0 to 1 or
from 1to 0.

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 2 (Reserved for future 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 the
input and output buffers are full.

3 Device Error 8 A device error, including a self-test 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 command syntax 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 Byte Register.

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 must be 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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Power measurement

Method

o 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 isn’t 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 isn’t less than 10min.
The cumulative energy must be greater than the
resolution by 200 times.

Measurement for small current

Voltage measurement mode measured from power supply side
(Connect to ammeter internally). The current measurement is
accurate. The voltage measurement on load could be larger than
the actual one due to partial pressure of multi-measurement

ammeter.

Connection
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Measurement for large current

Voltage measurement mode measured from load side (Connect to
ammeter externally).

The voltage measurement is 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

-q4---—-—-——=-}F-7

Power loss = (Input voltage[V])2/2MQ
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Introduction to IEC-62301

IEC 62301-2011 standard is an international basic standard for
measuring standby power consumption of household appliances
which is issued by IEEC. It is a standby 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) which is issued
on January, 2011. Only products that comply with the standard can
have CE marking affixed on it.

Recommended parameters for power measurement

« Power resolution is less than or equal to ImW.
» Time integrator function is available.

« Electric energy resolution is less than or equal to
1mWh and cumulative time resolution is less
than or equal to 1 second.

o The crest factor is greater than or equal to 3.

o The minimum current range is less than or equal
to 10mA.

o The active power includes AC and DC
components.

o Over-range automatic alarm function is
available.

o Turning off the auto range function is available.

o Harmonic bandwidth is greater than or equal to
2.5kHz.

The T3PM1100 meets all of the features listed above.
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EUP Directive Lot6 specifications

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.

Shutdown mode

Mode/Limit 2010.01 | 2013.01

Standby | Products with time display function. | =2W | = 1W
mode | Products without time display function. | = IW | =< 0.5W
=1W |= 0.5W
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Connection Guide

Rear panel

Direct connection: | < TA

Source Load
Method 1 ’
CURRENT/ 1+ = EXTL . |V
o 12 5 @ ( v+
I 1 A &V | souceg (V) . Load
W @) EXT2, I-
‘ ®
o A "
/N 208 max ~2vmAx (o )
Source Load
CURRENT/ 1+ EXTL y
°
A

=
O N7 @ O e = I+

= = 4 © A Vi Q -
A 20amax = 2V MAX % s Source £ (V) Load
CAT Il_600V/
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Direct connection: TA < | < 20A

Source Load
Method 1
CURRENT/ 1+ = EXTL, —
No==e)
T 1.0©
[0) Q] EXNT;O —- Source Q) Load
S Ve
, A | L
/A F20amax ~vMAx [ )
1 1I_600
4
Source Load
Method 2
CURRENT/ [+ =
[e) I+
It 'l | <10V MAX |,
[0) C_ \ Source V Load
77777 o
A\ S20nmax ~

Connection with CT/VT

Source

Load

CURRENT/ 1+ = EXTL V4 Ve
i T 00
DEE|Ge=
=0 '
= AN\

~ 2VMAX [ 00w MAX

CAT I 600V/
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Connection with EXT1/2

EXT1 Source Load

CURRENT/ 1+ =
[e) ;;;;;
o8
:: :Z o
/A <208 MAx
EXT2 Source Load
I\
CURRE 1+ 1=
R e *j N
T let
0@
S — — [e]
/N 20amMAxX
& N A current probe similar to T3CP150-12 can be used
ote

for measuring current greater than 20A. The output of
the current probe can be connected to EXT1/EXT2.
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CERTIFICATIONS

Teledyne LeCroy certifies compliance to the following standards as
of the time of publication. Please see the EC Declaration of
Conformity document shipped with your product for current
certifications.

EMC Compliance

EC DECLARATION OF CONFORMITY - EMC

The instrument meets intent of EC Directive 2014/30/EU for
Electromagnetic Compatibility. Compliance was demonstrated to
the following specifications listed in the Official Journal of the
European Communities:

EN 61326-1:2013, EN 61326-2-1:2013 EMC requirements for
electrical equipment for measurement, control, and laboratory use.!

Electromagnetic Emissions:

EN 55011:2016+A1:2017, Radiated and Conducted Emissions
Group 1, Class A 23

EN 61000-3-2:2014 Harmonic Current Emissions, Class A
EN 61000-3-3:2013 Voltage Fluctuations and Flickers, Pst = 1

Electromagnetic Immunity:

EN 61000-4-2:2009 Electrostatic Discharge, 4 kV contact, 8 kV air, 4
kV vertical/horizontal coupling planes *

EN 61000-4-3:2006+ A2:2010 RF Radiated Electromagnetic Field,
3V/m, 80-1000 MHz; 3 V/m, 1400 MHz - 2 GHz; 1 V/m, 2 GHz -
2.7 GHz
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EN 61000-4-4:2012 Electrical Fast Transient/Burst, 1 kV on power
supply lines, 0.5 kV on 1/O signal data and control lines *

EN 61000-4-5:2014+A1:2017 Power Line Surge, 1 kV AC Mains, L-N,
L-PE, N-PE4

EN 61000-4-6:2014 RF Conducted Electromagnetic Field, 3 Vrms,
0.15 MHz - 80 MHz

EN 61000-4-11:2004+A1:2017 Mains Dips and Interruptions, 0% /1
cycle, 70% /25 cycles, 0% /250 cycles 45

1 To ensure compliance with all applicable EMC standards, use high-
quality shielded interface cables.

2 Emissions which exceed the levels required by this standard may occur when the
instrument is connected to a test object.

3 This product is intended for use in nonresidential areas only. Use in residential
areas may cause electromagnetic interference.

4 Meets Performance Criteria “B” limits of the respective standard: during the
disturbance, product undergoes a temporary degradation or loss of function or
performance which is self-recoverable.

5 Performance Criteria “C” applied for 70%/25 cycle voltage dips and for 0% /250
cycle voltage interruption test levels per EN61000-4-11.

e
w

European Contact:
Teledyne GmbH, European Division
Im Breitspiel 11c

D-69126 Heidelberg

Germany

Tel: + 49 6221 82700

AUSTRALIA & NEW ZEALAND DECLARATION OF
CONFORMITY — EMC

The instrument complies with the EMC provision of the Radio
Communications Act per the following standards, in accordance

with requirements imposed by Australian Communication and
Media Authority (ACMA):
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AS/NZS CISPR 11:2015 Radiated and Conducted Emissions, Group
1, Class A.

Australia / New Zealand Contacts:*

RS Components Pty Ltd. RS Components Ltd.

Suite 326 The Parade West Units 30 & 31 Warehouse World
Kent Town, South Australia 5067 761 Great South Road

Penrose, Auckland, New Zealand

* Visit teledynelecroy.com/support/ contact for the latest contact information.

Safety Compliance

EC DECLARATION OF CONFORMITY — LOW VOLTAGE

The instrument meets intent of EC Directive 2014/35/EU for
Product Safety. Compliance was demonstrated to the following
specifications as listed in the Official Journal of the European
Communities:

EN 61010-1:2010 Safety requirements for electrical equipment for
measurement, control, and laboratory use -

Part 1: General requirements

EN 61010-2:030:2010 Safety requirements for electrical equipment
for measurement, control, and laboratory use -

Part 2-030: Particular requirements for testing and measuring
circuits

The design of the instrument has been verified to conform to the
following limits put forth by these standards:

® Mains Supply Connector: Overvoltage Category II, instrument
intended to be supplied from the building wiring at utilization
points (socket outlets and similar).

® Measuring Circuit Terminals: No rated measurement category.
Terminals not intended to be connected directly to the mains

supply.
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® Unit: Pollution Degree 2, operating environment where
normally only dry, non-conductive pollution occurs. Temporary
conductivity caused by condensation should be expected.

Environmental Compliance

END-OF-LIFE HANDLING

N The instrument is marked with this symbol to indicate

‘QI\ that it complies with the applicable European Union
mmmmm requirements of Directives 2012/19/EU and 2006/66/EC
on Waste Electrical and Electronic Equipment (WEEE)
and Batteries.

The instrument is subject to disposal and recycling regulations that
vary by country and region. Many countries prohibit the disposal
of waste electronic equipment in standard waste receptacles. For
more information about proper disposal and recycling of your
Teledyne LeCroy product, please visit teledynelecroy.com/recycle.

RESTRICTION OF HAZARDOUS
SUBSTANCES (RoHS)

EC DECLARATION OF CONFORMITY — RoHS

Unless otherwise specified, all the materials and processes are
compliant with RoHS Directive 2011/65/EU in its entirety,
inclusive of any further amendments or modifications of said
Directive.

CHINA RoHS 2

Unless otherwise specified, all the materials and processes are
compliant with the latest requirements of China RoHS 2. The
hazardous substances contained in the instrument are disclosed in
accordance with the standards SJ/T 11364-2014 (Marking for the
restricted use of hazardous substances in electronic and electrical
products) and GB/T 26572-2011 (Requirements on concentration
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limits for certain restricted substances in electrical and electronic
products). The instrument is marked with an appropriate
Environmental Friendly Use Period (EFUP) symbol. The packaging
materials include the appropriate recycling labels. The below
substance disclosure tables (in Chinese and English languages)
provide the required compliance information.

ESEEYRFMTE

BB A X B N LRBR | ZIRIKBE
(Pb) (Hg) (Cd) (Cré+) (PBB) (PBDE)
o o o

PCBAs
HUWREE

EBH

R IR
B4R

BREg

iR

REE

H it

F R4k
SMNERER IR (20F)
RELENAE)
1R8I0 H)
FEEINE(INE)

B AL /AR (20 )
BAR(IAE) o ¢} o) o}
O: R IZBEFEEMREIZDHEFEHRMAI RIS EIE SIT11364-2014 FRENE IR
ZTo

X RNZBEEEYRELEZBEHHNRE R HHE2BEH SIT11364-2014 FrE M E KR
BEK,

EFUP (MIFE R SFHEFATIE): 30 £F.

FRAEE: 2RAAPFMFBEREMBIONE.

Rk EFUP: 10 £,

X
o
o

O|0O|0O|X|X|[O|O|O|O|O|X|O|O|O
o|0o|0O|lO0O|O0O|O|O|O|O|O|O|O|O|O
oO|0O|0O|0O|O|O|O|O|O|O|O|O|O|O
oO|0|0O|O0O|O|O|O|O|O|O|O|O|O|O

OoO|0O|0O|0O|O|O|O|O|O|O|O|O|O|O|O

o
¢}
¢}
¢}
¢}
O
O
O
O
O
O
¢}
(¢}
(¢}
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2
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Toxic or Hazardous Substances and Elements
Lead |Mercury | Cadmium |Hexavalent | Polybrominated |Polybrominated
Part Name (Pb) | (Hg) | (Cd) | Chromium | Biphenyls  |Diphenyl Ethers
(Cré+) (PBB) (PBDE)
PCBAs X (0] (0] O O (6]
Mechanical o o o o o o
Hardware
Sheet Metal o o o (0] (0] (0]
Plastic Parts o o o (0] o (0]
Cable Assemblies X o o (0] (0] (0]
Display O (0] (0] (0] O (0]
Power Supply (0] (0] (0] (0] O (0]
Fans O (0] (0] O O (6]
Batteries o o o (e} (6] (0]
Power Cord o o o (e} (6] (0]
Ext Power Supply X o o o o o
(if present)
Probes (if present) X (0] (0] (0] (@) o
Fuse (if present) (0] (0] (0] (0] O (¢]
Eroduct Case o 0 0 o o o
(if present)
Adapters/Modules o o o o o o
(if present)
Mouse (if present) o o o (e} (6] (0]

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials
for this part is below the limit requirement specified in SJ/T11364-2014.

X: Indicates that this toxic or hazardous substance contained in at least one of the homogenous
materials used for this part is above the limit requirement specified in SJ/T11364-2014.

EFUP (Environmental Friendly Use Period): 30 years.
Use Conditions: Refer to the environmental conditions stated in the User Manual.
EFUP for Probes: 10 years.

226



ABOUT TELEDYNE TEST TOOLS

"“ TELEDYNE TEST TOOLS

Everywhereyoulook®

Company Profile

Teledyne LeCroy is a leading provider of oscilloscopes, protocol
analyzers and related test and measurement solutions that
enable companies across a wide range of industries to design
and test electronic devices of all types. Since our founding in
1964, we have focused on creating products that improve
productivity by helping engineers resolve design issues faster
and more effectively.Oscilloscopes are tools used by
designers and engineers to measure and analyze complex
electronic signals in order to develop high-performance
systems and to validate electronic designs in order to improve
time to market.

The Teledyne Test Tools brand extends the Teledyne LeCroy
product portfolio with a comprehensive range of test
equipment solutions. This new range of products delivers

a broad range of quality test solutions that enable engineers to
rapidly validate product and design and reduce time-to-
market. Designers, engineers and educators rely on Teledyne
Test Tools solutions to meet their most challenging needs for
testing, education and electronics validation.

Location and Facilities

Headquartered in Chestnut Ridge, New York, Teledyne Test
Tools and Teledyne LeCroy has sales, service and
development subsidiaries in the US and throughout Europe
and Asia. Teledyne Test Tools and Teledyne LeCroy products
are employed across a wide variety of industries, including
semiconductor, computer, consumer electronics, education,
military/aerospace, automotive/industrial, and
telecommunications.

Distributed by:

T3 stands for Teledyne Test Tools. 934354 Rev2





