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Chapter 1 Introduction

1.1 Introduction to Instrument

SME1300 series single-phase digital power analyzer (digitakpoweter) uses high-speed 32-
bit processor and professional DSP digital signal processor.fa¢itlspeed, wide frequency
bandwidth, complete function, compact structure, stable test, simptatiopeand good
human-machine interface, it is a new generation of digital powalyzer and the main
parameters that can be measured are: voltage and current RN#§evahd current AC
component, voltage and current DC component, active power, reactive powesgnappaer,
energy timing, power factor, frequency, voltage and current peal facitage and current
peak-to-peak value. Depending on the instrument model, some models do nioatmawric
analysis function.

The contents of this manual cover the SME1311/SME1312/SME1321/SME1331 four
instruments (the common points of the four instruments indicated B1SXX in the below
introduction and the specific models are marked when having diffeoams) all of which
belong to the single-phase power analyzer. The advantagesmfthbandwidth (45~400Hz)
cover most of the power supply on the market. In addition to the eksitrical parameter
measurements, the four instruments also provide a comparativelywentaput waveform
display as well as the HANDLER interface, RS232C/ RS485 imeriand USBTMC,
USBCDC interface, supplying conditions for the instrument to led fer automatic sorting
system and computer remote operation; the difference betweereliffeodels is mainly in
the current measurement range and whether it has harmotysiafianction. The maximum
test current is 40A with stable accuracy. The specific diff@ecan be seen in the following
instrument model comparison table.

The main features of the instrument:

4.3 inch LCD display;

Soft power switch;

Chinese and English optional operation interface;

Input frequency range (45~400Hz);

Range automatic / manual is controllable;

The maximum test current is 40A (depending on the model), and the minimum current
can be up to 1uA (depending on the model);

Controllable synchronous trigger source;

Provide 5kHz line filter switch;

Flexible energy integration control;

Parameter comparison and Handle controllable output function;

Parameter file selection function;

Harmonic analysis function (related to the specific model);

Waveform display function;

Support U disk file storage, upgrade the instrument program through U disk;
Serial interface: RS-232C/RS485 and USB virtual serial port prgvet convenience
for serial communication between instruments and peripherals. Reipltan set
various functions and parameters of the instrument through this ieviaech can
basically replace the function of the panel keyboard; the intedaoemands are
uniformly written using the internationally-used programmable insgninstandard
command (SCPI) format, which greatly facilitates user programming.
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HANDLER interface: This interface synchronizes the instrumetit the mechanical
processing equipment of the component and detects the sorting componentpatsl
the bin result to the mechanical processing device.

1.2 Unpacking

Inspect the shipping container for damage after unpackingstntit recommended to power
on the instrument in the case of a damage container.

The instrument model and basic functions are compared as shown in Table 1-1 below:

Model Difference and function descripti

SME131. | Conventional, 600V/20A, without harmonic analysis func

SME131Zz | Conventional, 600V/20A, witharmonic analysis functit

SME1321 | Micro current type, 600V/2A, with harmonic analysis func

SME1331 | Large current type, 600V/40A, with harmonic analysis fun
Table 1-1 Instrument model and basic function comparison table

Note: It is best to keep the packing box of the instrument aftipacking, so as to avoid
unnecessary damage to the instrument during the transportataasgidue to the unsuitable
packing.

1.3 Power Connection
1) Power supply: 200~240VAC
2) Power supply frequencies: 47~63Hz
3) Power supply power range30VA

4) L (line wire), N (neutral wire) and E (earth ground wire) of the poweplgupput
socket should correspond to the power plug of the instrument.

5) The instrument has been specially designed for decreasing noise janauseg by
the input in AC power terminal, but it is also recommended to use it in the
environment of  low noise. If noises cannot be avoided, install a power source filter

please.

WARNING: To avoid injury to personnel and damage to the instrumat resulting from
electric shock, do sure that the earth ground wire is safely grounded.

1.4 Fuse

The fuse is a standard configuration, so use the included custom fuse please.

1.5 Environment

Normal working temperature: 0°C to 40°C, humidity>P80%RH

Reference operating temperature: 20 °C +8 °C, humidity: < 80% RH
Transportation environment temperature: 85°C, humidity: 93%RH

Do not store or use the instrument where it could be exposed to raatsy dgreat
vibration, direct sunshine and corrosive gas.

For high accuracy, do not block the left air vent so as to ensure good ventilation.
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1.6
1)
2)

1.7
1)
2)
3)

4)

The instrument has been specially designed for decreasing jamsning caused by
the AC power input, but it is also recommended to use it in the envirdrohéow
noise. If noise cannot be avoided, install a power filter please.

If the instrument is not used for a long time, please standhie original box or similar
box in a ventilated room with a temperature of 5°C ~ 40°C and taeslaumidity of
not more than 85%RH. The air should not contain corrosive harmful impuaiks
should avoid direct sunlight.

Warm-up
For accurate measurement, the warm-up time should not be less than 30 minutes.

Do not turn on or off the instrument frequently. This may cause internal data
confusion.

Other Features
Consumption: 16VA
Machine dimension (W*H*D): 215mm*88mm*335mm);

Outline dimension (W*H*D): 235mm*105mm*360mm; This dimension is the final
packaging size.

Weight: Approx. 3.85kg
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Chapter 2 Introduction to Front and Rear Panels

This chapter will describe the basic operation of SME13XX. Before using the inattume
please read this chapter carefully.

2.1 Introduction to Front Panel
Figure 2-1 shows the front panel of SME13XX.

BIGTAL POWER WETIR

:U.,
. 0.000 ;
- 0.00

E - 0.000 w | [E

"1" ’Wr——i fammnn o i
Dise D16 {

Figure 2-1 Front Panel

1) USB HOST
HOST interface of USB for USB storage and upgrade
2) Trademark and Model
Show instrument trademark and model
3) LCD and touch screen
480*272dot matrix LCD screen for human-computer interaction display
4) FUNC key

Modify the measurement parameters of the corresponding position, only
applicable to the measurement display A page

5) [DISP]

Press [DISP] to enter into the MEAS DISP page
6) Universal Arrow Keys

Up, down, left and right direction buttons and confirmation button
7) SETUP key

Used to enter the MEAS SETUP page and quickly switch to the SYSTEM SETUP
page.
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8) PASS/FAIL display

In BIN DISP or COMP DISP interface, the result of the comparison will be
displayed by PASS/FAIL.

9) HOLD

It is the measurement result hold button. Press the key in the measurement display
page to hold/release the current result lock, and has an LED indicakim, is
suitable for the measurement display A/B page.

10) [TRIGGER]

When the trigger mode is manual (MAN) mode, press this button orperform
a trigger measurement, which is only applicable to each test page.

11) RUN

Energy integration start button, the red LED light is on during thergy
integration operation, and the LED is not on when the timing is stoppech v
suitable for the measurement display A/B page.

12) STOP

Energy integration stop button, “Run LED” does not light after enirtggration
stops, which is suitable for the measurement display A/B page.

13) RESET

Energy integral reset button, after the integral timing stopssgRESET to make
zero, which is only applicable to the measurement display A/B page.

14) English and numeric keys

Input the English characters and numbers
15) COPY

Press this button to capture the current interface to the PIC folder of the U disk.
16) Soft key area

After the direction key moves the cursor position, the soft key area corresponds to
different functions, press to modify the corresponding parameter value.

17) POWER

The power switch is green when the instrument is turned on and the isuttoh
when the power is off.

18) LOCK

Press LOCK key once, the button enters the locked state and énd<ih
indication, press the key again, the button is unlocked.

19) SYNC

Switching the sync source button, that is, the fast switching dmcti the sync
source and the sync instrument power, which is only applicable to each
measurement display page.
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2.2

Introduction to Rear Panel

Figure 2-2 shows the rear panel of SME1300 Series.

g*" 1 01- 1 + 2 «!

L TICT

AL TE

1)

2)

3)

4)

5)

6)

7
8)
9)

Figure 2-2 Rear Panel
Power Socket
It is used to input AC power.
HANDLER Interface

Through HANDLER interface, an automatic test system can be camibni
constructed to realize auto test. The instrument outputs the deorpagsult signal
and contact signal through the interface, and at the same timesoht&tart” signal.
It is only available for compare display pages.

RS232C/485 Interface
It realizes serial communication of the instrument with PC.
USB Device

The computer can communicate with SME13XX series instruments throedhSB
DEVICE interface.

Ground Terminal

This terminal connects the instrument chassis thus to protect or shield ground
connection.

Label

Indicate the specific S/IN number of the instrument.
Current measurement input terminal negative terminal (I-)
Current measurement input terminal positive terminal (I+)
Voltage measurement input terminal positive terminal (V+)

10)Voltage measurement input terminal negative terminal (V-)
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Chapter 3 Basic Operation

The basic operation steps for SME13XX:
1) Use [DISP], [SETUP] and soft keys to enter into the page required to display.

2) Use arrow buttons ([J[ ][ ][ 1) to move the cursor to desired zone and the
corresponding area will change to the cursor color (blue).

3) The soft key function corresponding to the parameter of the current cursor lhiea wi
displayed in the “soft key area”. Use the common soft keys below the LCD tomperf
the corresponding operation or press the ENTER key to quickly cycle through the
enumerated state of the selected parameters (for some numeric input@a,ame
when pressing this confirmation button, there will be input information prompt,
indicating that the value can be entered by the numeric keys).

3.1 Starting Up

Ensure the power earth (ground) wire is grounded, plug into a 3-wirergmeket. Press
down the power switch on the bottom left corner of the front paneinstreiment will be
started up and a boot screen will be displayed.

Figure 3-1 shows the boot screen of SME13XX, indicating produstnr#tion such as
instrument trademark, model and version.

SME1312

Digital Power Meter
Ver1.0.7 Copyright(C) 2018-11-27
Scientific Mes Technik Pvt. Ltd

Figure 3-1 Boot screen

If the password protection is enabled, you will be asked to inputpaasword. After
inputting your password, press [ENTER] to enter into the main menu page.

NOTE: This series of products have enabled password protéen and the default
password is 33XX (the model of the instrument, such as 3311)olY can reset the
password by yourself. Refer to the password function on <SY&M SETUP> page
for more details.
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3.2 Display zone

SME13XX adopts 24-bit 4.3-inch color LCD screen with a resolution of 480*272.
The display screen is divided into the following zones, as shown in figure 3-2.

1 —IKEE T

MODE : RMS

RNG_V : AUTO
RNG_T : AUTO >
MEAS MEAS H HARM 5

| DISP-A [ DISP-B | DISP DISP
Figure 3-2 Display zone

1. Main menu area
This zone shows the current page name.
2. Test Condition Area
This area is used to display and quickly modify the test common conditions.
3. Message Prompt Area
This area is used to display various prompts during the test and setup process.
4. |con prompt area
This area is used to display the U disk, keyboard lock and test speed icon indication.
5. Measurement result

This area displays the test parameter results. The current page carolubffeaent
measurement parameters in 4 windows.

6. Soft Key Area
This area is used to display the function menu correspondihg tarsor area.

Remarks: Due to the different layouts of different pages, the gispfarmation of
different pages (2, 3 and 5) is not necessarily the same, amalyisfor comparison
reference.

3.3 Display interface switch

The DISP key and the SETUP key are the two most frequerety kesys in the page
switching process, which are the entrances to the testdetages and the setting
related pages.
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3.3.1 DISP key

Press the DISP key to enter the measurement display hometpagagasurement
display A page). The function page menu corresponding to the sofirkayis as
follows:

MEAS DISP A ----<MEAS DISP A>
MEAS DISP B ----<MEAS DISP B>
COMP DISP ----<MEAS DISP>
BIN DISP ----<BIN DISP>
HARM DISP ----<HARM DISP>
WAVE DISP ----<WAVE DISP>

Note:

1. According to the instrument model, some models have no harmonic function (refer to
the instrument model comparison for details).

2. If entering the measurement setting page in the measaireiisplay B page, press the
DISP key, the page will first return to the measurement display B pgageedssary,
you can press the DISP key again to return to the measurement display Atpage.
this time, the function of the soft key menu is optional.

3.3.2 SETUP key

Press the SETUP key to enter the measurement setup page. The function page menu
corresponding to the soft key area is as follows:

MEAS SETUP ----<MEAS SETUP>
COMP SETUP ----<COMP SETUP>
BIN SETUP ----<BIN SETUP>
HARM SETUP ----<HARM SETUP>
HANDLE SETUP  ----<HANDLE SETUP>
SYSTEM SETUP ----<SYSTEM SETUP>

Note:

1. According to the instrument model, some models have no harmonic function (refer
to the instrument model comparison for details).

2. Under the SYSTEM SETUP page, press the arrow keys to move the cursor to the
FILE . At this time,INTER File andEXTER File will be displayed in the soft key
area. PrestNTER File to enter the internal file management page and press
EXTER File to enter the external file management page. The condition of entering
the external file management page is that the external U disk is insedted an
available, and the formatting of the U disk is limited. For details, see ¢he fil
management chapter.
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Chapter 4 Basic Interface Display & Parameter Settigs
The conventional setting method of SME13XX semedruments is as follows:
1) Use the arrow keys to move the cursor to th&ipasof the parameter to be modified;

2) For the enumerated parameters, according to thatidunprompts of the six soft keys,
press the corresponding soft key to complete thdifilaation of the parameter value
or press the ENTER key to cyclically modify the srarated parameter value;

3) For numeric parameter values,

a. According to the function prompts of the softskeys, press the corresponding
soft key to achieve fine adjustment (increase ecrebse) of the logarithmic
value;

b. You can also input the value you want to ssueately through the numeric
keypad. After the numeric key is input, you needelect the appropriate order
magnitude according to the soft key function prongp press ENTER to
confirm quickly.

Note: The parameter setting of the measurementagigage is only to provide the user
with a quick setting entrance, and the measurensetting interface is a more
comprehensive setting.

4.1 <MEAS DISP> Interface

Press DISP, the <MEAS DISP> page will be displayeithe screen shown as figure 4-1.
The measurement display page is divided into twaesoclassic mode display (A) and
full-screen parameter mode display (B), which aBngd as A and B display styles; the
style switching method can be seen in the softwane function prompt.

<Measurement display A> belongs to the traditiomsasurement display style. The
visible measurement parameters can be modifiethdoyunction keys on the right side of
the display; <Measurement display B> belongs tdilgarameter display style, making
full use of the display resources of the LCD towhnore measurement parameters. The
user is free to choose according to the usageshabit

<Measurement display A> as shown in Figure 4-1,

{MEAS DISP)> 5l

MODE : RMS
RNG_V : AUTO
RNG_TI : AUTO

MEAS ‘ H ‘ BIN ‘ HARM ‘ WAVE
DISP-B | DISP DISP DISP DISP

Figure 4-1 Measure Display A
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<Measurement display B> is shown in Figure 4-2:
<MEAS DISP>

UF.'ME; : 220 4V

PF . 1. 000

1.417 Freq: 90.00 Hz
1.417 VA 220.4 W

624.3 V VAR : 164.2 mW
2.833 A E : 0. 000 Wh

Figure 4-2 Measure Display B

(Note: if you want to return to the measuremenpldly B after entering the measurement
display B, due to the different function of thdtdeey area , you need to press the DISP
key to return to the measurement display A page;

In addition, if you enter the setting page unthermeasurement display B page, when you
display B page first, and then press the DISPobu#tgain to return to the measurement
display A page.)
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4.1.1 Test mode

There are three measurement modes for SME13X>X RMS measurement mode (RMS),
AC measurement mode (AC), DC measurement mode, (&) factory default setting:
True RMS mode (RMS).

The main difference between the test mode seledsiovoltage and current, that is, the
voltage and current values (Urms & Irms, Uac &, lekdc & Idc) in the three modes
respectively represent the true RMS value, thecA@ponent size, and the DC component
size of the input signal; The other parametersiaiodistinguish the measurement mode,
which are the calculation results of the displayee RMS value data (whether in RMS
mode, AC mode or DC mode). For example, powergfs to active power.

{MEAS DISP)> B

MODE : RMS
RNG_V : AUTO
RNG_I : AUTO

PF : 0.000
[ (o [ |

Figure 4-3 Setting measurement mode in Measuredigpiay interface

Note: As shown in Figure 4-3 below, after the cursoves to the corresponding parameter,
parameter function and selection operation of tireesponding soft key area are only
compared on this page, and other pages are bgditalsame as this operation, so for the
modification of other page parameter values, pleefss to the screenshot description here.

Setup steps:

1) Move the cursor to the MODE area, and the Yalhg soft keys are displayed in the soft
key area of the screen, as shown in Figure 4-3.

RMS: true rms measurement mode
AC: AC measurement mode
DC: DC measurement mode

2) Press the corresponding soft key or press MIEHR key to complete the corresponding
settings.

Note: Under the measurement display B page, the seattode can be directly based on the
soft key function prompt.
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4.1.2 Test range

SME1311 has 4 voltage test ranges: 75V, 150V, 300V, 600V,

SME1312 has 7 current test ranges: 10mA, 30mA, 100mA, 400mA, 1.5A, 5A, 20A;
SME1321 has 7 current test ranges: 1mA, 3mA, 10mA, 40mA, 150mA, 500mA, 2A;
SME1331 has 8 current test ranges: 10mA, 30mA, 100mA, 400mA, 1A, 3A, 10A, 40A;
Factory default settings:

The voltage is at the maximum voltage range (600V);

The current is in the maximum current range (2A/20A/40A), corresponding to the instrume
model;

Setup steps:

1) Move the cursor to the RNG V/I area, and the following soft keys are displayersaft
key area of the screen.

AUTO: Used to set the range to automatic mode

HOLD: For quick viewing of the current range, the range switches from automat
mode to hold mode.

(-) : Used to select a lower range downward
(+) : Used to select a upper range upward

2) Press the corresponding soft key or press the ENTER key to complete theotwlires
settings.

Note: Under the measurement display B page, the setting mode can be directly b&sed on t
soft key function prompt.

4.1.3 Measurement parameters

The measurement parameter settings under the measurement digmage (displaying 4
measurement parameters)

Factory default settings:voltage (U), current (1), power (P), power factor (PF);
Setup steps:

1) Press the function key FUNC 1/2/3/4 corresponding to the 4 parardeeatty on the
current page;

(Note: The four function keys on the right side of the screen are only valid here.)
The options that can be set for each parameter are as follows:

FUN1 can set the displayed parameters (voltage, current, activer,ppower factor,
frequency, voltage peak factor, voltage positive peak and voltage negative peak)

FUN2 can set the displayed parameters (voltage, curreite gaiwer, current peak factor,
current positive peak and current negative peak)

FUN3 can set the displayed parameters (voltage, current, activer,ppawer factor and
frequency)

FUN4 can set the displayed parameters (voltage, current, activer,ppower factor,
frequency, total power, virtual power and energy)
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Note: The voltage and current in the above parameters are based on the measuoeiee
that is, the measurement mode is different, the physical meaning of the voldege@nt is
different, of course, there is a subscript prompt; in addition, when the measuremens mod
DC (DC), the displayed four measurement parameters will be fixed to (voltagentcur
power, energy) and cannot be modified.

The physical meanings of the specific measurement mode and correspondigg setti
parameters are shown in Table 4-1:

Measurement mode Setup parameter Physical meaning
RMS u/i Voltage and current true RMS
AC u/i Voltage and current AC component
DC u/i Voltage and current DC component
RMS/AC/DC P Active power
RMS/AC PF Power Factor
RMS/AC F Frequency
RMS/AC CFu/CFi Voltage and current peak factor
RMS/AC VA/VAR Total work/virtual work
RMS/AC/DC E Active power versus time

Table 4-1
Physical meaning of the measurement mode and corresponding settingtpes

4.1.4 HOLD key (lock the measurement result)

In the continuous test process, press this key to capture teatdast result and make the test
result locked. It facilitates the user to capture the instantaneous test resul

Setup steps: lock each time when you press once;
Note: This button is only valid under the measurement display A/B page.

4.1.5 Energy integral key
Mainly related to the (start, stop, reset button settings) of the energsalrt&gtistics)
Setup steps:

1) First, you need to confirm that the integral control mode (intiegranode) and energy
timing have been set on the measurement setup page (for dieteitengs, see the
measurement setup page).

2) The following three energy control related buttons can be seen on the front panel.
RUN button: used to start the energy integration (statistics) function;
STOP button: used to stop the energy integration (statistics) function;

RESET button: After the energy integration function stops, press the reset button to
reset the integral timing and accumulated energy. If the energyatitegis stopped,

if you do not press the RESET button to reset the integral timing and accumulated
energy, press the RUN button directly, the last clock covchiacumulated energy will

be counted to continuously perform energy statistics;

SME13XX_User Manual 21/97



Scientific

Note: These 3 keys are only valid under the measuredigplay A/B page. If the RUN key is
pressed, there is no action after the corresporidloly red light flashes once, indicating that
the integration time is over, and you need to ggia after pressing the RESET key to reset
the energy integration and timing clock.

If the non-measurement display A/B page is entdrethg the running of the integral function,
the integral operation will enter the pause stael, will continue to run when it returns to the
measurement display A/B page again.

4.1.6 SYNC key (Synchronized sampling)

Used for fast switching source synchronizationdedtic synchronization) and line power
synchronization, only valid on each test page;

Setup steps:
Press once to switch (switch between auto and power

For instructions and suggestions on using the gwnitation function, see the
Synchronization Signals section of the <MeasurerSetiings> page.

4.2 <COMP DISP> Interface

Press<DISP> and select th€ OMP DISP soft key to enter into the <COMP DISP> page
shown as figure 4-5.

{COMP DISP> #
CompON : Sound

- UF_jME. . I RMS

Upk+: Ipkt:

Upk—: Ipk—:

Uthd: I[thd:
Freq: CFi

H1andle U ‘ Upk-+ ‘ Upk- ‘ Uthd Iu:OE‘E

Figure 4-5 Compare display interface

There are 14 (or 12) comparable parameters (U, Ugkk-, Uthd, I, Ipk+, Ipk-, Ithd, P, VA,
VAR, PF, Freq, CFi).

Note: The instrument without harmonic analysis funct@s only 12 parameters, no (Uthd
and Ithd);

For instruments with harmonic analysis, the prergtpufor effective comparison of Uthd or
Ithd is that the harmonic analysis switch is turoedsee the Harmonic Switch section of the
<Harmonic Setup> page for the opening method).
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4.2.1 CompON

It is used to control the total switch status of the compareifumdhe factory default setting
is ON (ON).

Setup steps:

1) Move the cursor to the CompON area, and the following soft keysigpkayed in the
soft key area of the screen.

OFF: used to turn off the comparison function
ON: used to turn on the comparison function

2) Press the corresponding soft key or press the ENTER key toeatertipt corresponding
settings.

Function description: Only when the comparison function main switdlrreed on, the
independent switch of each comparison parameter is valid.

4.2.2 Sound

It is used to set the sound output mode of the comparison resulictbeyfdefault setting is
bad (NG).

Setup steps:

1) Move the cursor to the Sound area, and the following soft keys playéid in the soft key
area of the screen.

(NG): used to generate a sound when the comparison result is bad
(GD): used to generate a sound when the comparison result is good
OFF: used to turn off the output function of the comparison sound

2) Press the corresponding soft key or press the ENTER key toetertipg corresponding
settings.

Product comparison judgment description:

NG is a unqualified product, and the judgment condition is that one or more of the
comparison results of all the parameters participating iodimparison are unqualified;

GD is a qualified product, and the judgment condition is that all the comparison
parameters are qualified.

4.2.3 Main display area
The main display area is used to display comparison parameters and compeat#en r
Display instructions:
Red (HI/LO): indicates that the comparison result is too high or too low;
White (IN): indicates qualified,;

“----"» indicates that the parameter does not enable the comparison function (the
comparison independent switch of any parameter can be set amntparison setting
page);
Note: The middle strip area of the main display area and the sofirkayis used as the default
human-computer interaction information prompt area.
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4.2.4 Handle parameter selection

Since SME13XX series provides four external Handle output ports ore#inepanel, the
comparison result of the four parameters can be selected in tparisom parameter to control
the output of the corresponding four Handle ports.

The default parameters of the four channels are the voltageygnt (1), power (P), and
power factor (PF). The parameters that can be set are shdwguime 4-5 of the <COMP
DISP> page.

Setup steps:

1) Move the cursor in the COMP DISP area (that is, at thalipibsition of the page), and
the screen soft key area is displayed as shown in Figure 4-5.

2) Press the first soft key Handle [1/2/3/4] on the left to confire current Handle channel
that needs to be set. When selecting, observe the main dispéayifahere is green dot
before the comparison parameter, it is the parameter that has been setifantel;

3) Observe the soft key area function prompt, select the paratin@tereeds to control the
output or press ENTER key to select;

Note: U and | in the above parameters have subscripts, indicating trentcparameter
measurement mode (ie RMS/AC/DC), which indicates that the aisopavalues of U and |
are related to the current measurement mode, and data of atlaenegpers are under the
calculation of the effective value. In addition, according to theifspawdel of the instrument,
SME1311 does not have the harmonic analysis function, so there is no vol&dmrmonic
(Uthd) and current total harmonic (Ithd) listed above.

4.2.5 Compare output description

The specific Handle output state control is described in the Hanteface Description
section.

Quialified and unqualified judgment description:

One or more of the comparison results in the parameters partigifpathe comparison
are unqualified, that is, the overall comparison result is unqualified;

The comparison results in the parameters participating in the cisompaare all
qualified, that is, the overall comparison result is qualified;

When the comparison switch is ON (determined based on the resule afomparison
parameter):

1) PASS/FAIL lamp output status
The comparison result is unqualified, and the red FAIL light is on;
The comparison result is qualified, and the green PASS light is on;
2) Buzzer output status

The comparison result is unqualified. If the “Sound” is selected as “GD" e,

it means that when all the comparison results are qualified, it will have the
corresponding signal output, and this is the unqualified state (thertwidznot beep);
If “NG” is selected at this time, it means that if there is a failtveret will be a
corresponding input, and this is the unqualified state (the buzzer is in long beep);

The comparison result is qualified. If the “Sound” is selected as “GDiistine, it
means that when all the comparison results are qualified| itave the corresponding
output, and this is the qualified state (the buzzer is in short beep); If ‘Nelacted
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at this time, it means that if there is a failutere will be a corresponding output, and
at this is a qualified state (the buzzer will betp);

Note: If “Sound” selects “OFF”, the buzzer has no outasponse;

When the comparison switch is OFF:
All parameter comparison functions are turned i€ PASS light and FAIL are not lit, the
buzzer will not beep, and the Handle port is afsthe reset state.

Note: When the sound judgment condition is satisfied,nttfeasurement speed will decrease
due to waiting for the buzzer sound time.

4.3 <BIN DISP> Interface

Press<DISP>and select thBIN DISP soft key to enter into the <BIN DISP> page shown as
figure 4-6 and 4-7.

BinMode : Bin Sound
BinON - ON

| U | Upk+ ‘ Upk-— ‘ Uthd

Figure 4-6 Bin mode in Bin display

BinMode : Compare Sound . NG
BinON . ON Load BIN : | BINI

COMP: 1IN

oU,. : 220.4 V

e T N

Figure 4-7 Compare mode in Bin display
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4.3.1 Bin parameters

The bin parameters can be set on the current page or on the <BIN SETUP> pagebjsee the
settings page for details).

The parameters that can be set are shown in Figure 4-5 of the <COMP DISP> phg# and t
introduction.

Setup steps:

1) Move the cursor to the BIN DISP area (in the initial positiany the screen soft key
area is displayed as shown in Figure 4-6.

2) Observe the soft key area function prompt, select the parathateneeds to control
output or press ENTER key to select;

Remarks: The bin function belongs to the refinement function of the emopdunction. The

comparison item (bin parameters) of the bin comparison is derweddne of the comparison
parameters of the comparison page, so there is difference betwkeamd/iwvithout harmonic,
available with or without voltage and current total harmonic distortion.

4.3.2 Bin Mode

It is used to select the mode of bin sorting. The factory default setting mdzia.
Setup steps:

1) Move the cursor to the Bin mode area, and the following soft keykspiayed in the soft
key area of the screen.

COMPARE: that is, whether the comparison is qualified under the specified bin;

BIN: Sort the selected parameters, that is, sort out the tested pradiatts of 6 bins
can be set to participate in the selection;

2) Press the corresponding soft key or press the ENTER key toeatertipt corresponding
settings.

Note: The bin sorting does not involve Handle output control, only with sound outpu&dhd L
output.

4.3.3 Sound

It is used to set the buzzer output bin No. corresponding to the bin result. The factory default
setting is NG.

Setup steps:

1) Move the cursor to the Sound area, and the following soft keys are displayed in the soft
key area of the screen.

NG :Itis used when the bin result is out of range.
GD :Itis used when the bin result is within range.
OFF : It is used to turn off the bin beep function.

2) Press the corresponding soft key or press the ENTER key to complete theocwlires
settings.
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Product selection decision description:

NG is unqualified product and the judgment condition is that the bin parameter
comparison is unqualified in Compare mode or does not find a suitable bin in Bin
mode;

GD is qualified product and the judgment condition is that the bin parameter
comparison is qualified in Compare mode or finding a suitable bin in Bin mode.

4.3.4 Bin ON

It is used to control the switch state of the bin sorting function and the factoryt cefitinlg
is ON.

Setup steps:

1) Move the cursor to the Bin ON area, and the following soft keys are displayedaftthe
key area of the screen.

OFF: Used to turn off the bin function
ON: Used to turn on the bin function

2) Press the corresponding soft key or press the ENTER key to complete theocwlires
settings.

4.3.5 Load Bin

It is used to load the specified bin comparison range in Compare mode. The facatty def
setting is BIN1.

Setup steps:

1) Move the cursor to the Load BIN area, and the following soft keys are disphetyed i
soft key area of the screen.

Increase + used to increase the bin number
Decrease -used to decrease the bin number

2) Press the corresponding soft key or press the ENTER key to complete theocwlires
settings.

4.3.6 Main display area

In the Compare mode, the comparison result (HI/LO/IN/ ----) of the selectiometaain the

fixed bin is displayed, correspondingly, "higher/lower/moderatefmnhpared”, and the
current measurement result is displayed below. The reason for not companatgh® tupper
and lower limits of the corresponding parameter are not set or the Bin ON isnwat tum;

In the Bin mode, the bin number (BIN1~6 or OUT) of the bin paraneetisplayed. The judge
and comparison rule of the bin number is searching from the BIN IN&BWhen finding a
bin, it will not continue to search. It shows that the comparison rahgN1 to BIN 6 is
theoretically included, that is, the range of BIN 1 should beittestf at the same time, the
measurement result of the current BIN parameter is shovevpas shown in the figure:
URMS: 220.2V.

Note: The middle strip area of the main display area and the sofr&aysaused as the default
human-computer interaction information prompt area.
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4.4 <HARM DISP> Interface

Press<DISP> and select th&elARM DISP soft key to enter into the <HARM DISP> page.
The harmonic display is divided into three display modes, namely, coalispgay, list display
and bar graph display, and the factory default setting is listagisfile display form can be
modified by pressing the SHOW FORM in soft key area on theRIMMISP> page and then
change the corresponding display form, or you can move the cursor to@G\W& E§BRM area
on the <HARM SETUP> page and press the corresponding soft kepdidymThe three
display forms are shown in Figure 4-8, Figure 4-9 and Figure 4-10:

Harmonic analysis function introduction: Using the phase-locked loopitciccsynchronize
with the fundamental frequency, analyze the harmonic distortion pbthier frequency signal
(50/60Hz) voltage or current, and provide two commonly used harmonic distoattadation
standards, namely IEC and CSA; the maximum number of analysbesé&#harmonics; the
harmonic display refresh rate is about 2 times/second. For thpawer frequency signal,
SME13XX series instruments do not mention the accuracy index. Ifwami to check the
relevant harmonic state, you should first turn off the linerfiltéhe measurement setting page.

Note: Some models such as SME1311 has no harmonic analysis functiog;sscamsignore
this chapter.

HARM ON/OFF

The factory default is ON, you can choose to switch the harnsmabysis function:
ON/OFF,;

SHOW FORM

The factory default is list display, you can choose normal dislgadisplay or bar display
according to the sub-function menu prompt or ENTER key.

HARM ITEM

The factory default setting is voltage, you can choose voltage, current, \atthgerrent
according to the sub-function menu prompt or ENTER key.

DATA MODE

The factory default setting is percentage mode, you can choasaiage, absolute value
according to the sub-function menu prompt or ENTER key.

Note: Percentage: the percentage value of the corresponding value (0~100%)
Absolute value: the real number relative to the percentage

The total harmonic distortion is displayed as a percentage, datdnenode does not apply
to the total harmonic data.

RETURN

Only appears in the submenu, press this soft key to return to the previous soft key menu.
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4.4.1 HARM Common Display
<HARM DISP)

MODE : RMS
RNG_V : AUTO
RNG_I : AUTO

‘ HARM ‘ SHOW ‘ HARM ‘ DATA ‘
ON/ FORM ITEM MODE
Figure 4-8 Common display for Harmonic display ifdee
The left area is a simple display of the curremst nditions and cannot be modified. If

necessary, the modification operation can be comglbefore entering the page. The other
area content definitions are similar to the <MEASP A> page;

In this common display form, there are two caseslfe definition of the corresponding four
window parameters, as shown in Tables 4-2 and 4-3:

1) Under the condition of only analyzing voltage orreuat:
Window position Corresponding display function

Functional parameter 1 Fixed display percent ttage or current total harmonic

Functional parameter 2 Display the harmonic (valupercentage) of the
corresponding nth harmoni

Functional parameter 3 Display the harmonic ordé~50), you can press the
up/down dircction keys to switck

Functional parameter 4 Fixed display the frequesfdie input signal.

Table 4-2 Only analyzing voltage harmonic or curtermonics

2) Under the condition of simultaneous analysis ofage and current:
Window position Corresponding display function

Functional parameter 1 According to the value,ofinen the value of n is not in
the range of (2~50), the total harmonic percentddbe
voltage is displayed, otherwise the voltage ofritie
harmonic s displayed

Functional parameter 2 According to the value,ofinen the value of n is not in
the range of (2~50), the total harmonic percentddbe
current is displayed, otherwise the current ofrttie
harmonic is displaye(

Functional parameter 3 Display harmonic order+5(@ or total harmonic mark,
you can press the up/down direction keys to swithieh
number of times

Functional parameter Fixed display the frequency of the input sig

Table 4-3 Simultaneous analysis of voltage andeciifnarmonic
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4.4.2 HARM List Display

<HARM DISP>

Order {U) Harmi{%) Order {I)
2nd 115 (0 2nd
3th 0.0 3th
4th 10.1 4th
Sth .0 ST
6th Gth

7th

8th

Oth

10th

Common List ‘ Bar ‘ return

Figure 4-9 List display for Harmonic display intcé

aE
(1]

N O

7th
8th
Qth
10th

=) (=) (=] (=) (=) (=) (=) (=) (= :

‘=) (=) (=] (=) (=)
=) (=) (=] (=] (=] (=) (=) (=

The main display area is divided into two groupe Teft side of each group shows the
harmonic order, and the right side shows the cparding result;

When the harmonic analysis item is set to voltage @irrent, the harmonic analysis list

results are shown in Figure 3-9. The left groupwshohe results of voltage harmonic

analysis, and the right group shows the resultsioknt harmonic analysis. The parameter
symbol and unit prompt are displayed in the abdvéhe results to indicate whether the

result of the column is voltage or current;

If the harmonic analysis item is set to voltagewrent, the left and right groups display
the harmonic analysis result of voltage or currant] the harmonic order rises in order;

Press the up/down direction key to perform the gageng operation. There is a scroll bar
on the right side of the result area to turn thgep@ display the harmonic analysis results
of other times.

SME13XX_User Manual 30/97



Scientific

4.4.3 HARM Bar Display
.<.HARM DISP> Yoltage & Current

5 2 25 AT z5 A1 A5

as 14 1 Z8 25 38 St 48 45 n
‘ VOLT ‘ HI ‘ ggk; ‘ return

Figure 4-10 Bar graph display for Harmonic displagrface

The above figure shows the results displayed im#reshow form of the harmonic analysis.
The abscissa indicates the harmonic order of th®t®P-harmonic;

The ordinate indicates the percentage corresportdiagch harmonic, up to 45%;

If the harmonic analysis item is set to voltage andent, the voltage harmonics are
displayed on the left side of the same histogramd, the current harmonics are displayed
on the right side. The color is different.

Setup steps:
1) Press the up and down direction keys to adjgstlisplay range of the vertical ordinate;

It is mainly to adjust the maximum display limrichthe default display range is 0~50%;
you can press the up and down keys to adjust themum limit. The adjustable range is:
0~5%, 0~10%, 0~15%, 0~20%, 0~25%, 0~30%, 0~35%0%; 0~45%, 0~50%;

2) Press the left and right direction keys to atfhbe display range of the horizontal
coordinate;

It is mainly to adjust the maximum harmonic digplianes, the default display range is
2~50; press the left and right keys to adjusttiaimum harmonic display times. The
adjustable range is: 2~10, 2~15, 2~20, 2~25, 22385, 2~40, 2~45, 2~50;

Note: After adjusting properly, you can adjust the aspatio of the graphic display, which
makes the graphic display more full and detailed.
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4.5 <WAVE DISP> Interface

Press<DISP> and select th&®VAVE DISP soft key to enter into the <WAVE DISP> page
shown as figure 4-11. The waveform display onlyvaies the user with basic source data
information. The display details of the wavefornmeat be compared with the oscilloscope.

<WAVE DISP>

4236

= 50.00 Hz
Volt

Figure 4-11 Waveform display interface

4.5.1 Waveform display description
The result of the waveform display is to show taé&adn one source period.

Waveform drawing parameters can be selected thringgboft key: VOLT, CURR, VOLT
and CURR;

When selecting VOLT: the waveform and the label laoth yellow, and the frequency
corresponds to the frequency of the voltage channel

When selectinfURR: the waveform color changes to green, and theuéeqy corresponds
to the current channel frequency;

When selectiny OLT and CURR: the left side is marked yellow, the correspondietiow
waveform indicates the voltage waveform and theresmonding label of the voltage
waveform; the right side is marked with green, tredcorresponding green waveform indicates
the current waveform and the corresponding labéh@tturrent waveform; the corresponding
parameters of frequency test, refer to the spaw#iuctions below;

Special note:When the voltage and current waveforms are displatehe same time, the
frequency has an automatic search function; the cee see whether the current frequency
belongs to the voltage path or the current patloraliag to color change of the frequency
measurement result and compare the color of thefoam.

If the waveform is truncated, the measurement dadaer-range. If the voltage or current
range is automatic, the corresponding label wiibenatically adjust with the range change.
Generally, this phenomenon does not occur.

The result of waveform display is through zero $yoaization adjustment, but the original
phase difference between voltage and current ischahged; if the input voltage and
current are both DC, waveform data is not displayed
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4.5.2 Waveform display with harmonics

With the harmonic component input, turning on theveform display, the waveform effect
with the harmonic input will be displayed, as shawirigure 4-12 below.

<WAVE DISP>

126

Figure 4-12 Input waveform with harmonic components

4.6 <MEAS SETUP> Interface

Press the SETUP key and then press MEAS SETUReirdft key area to enter the <MEAS
SETUP> page. As shown in Figure 4-13.

<MEAS SETUP>
MODE : RMS RNG_V

TRIG : INT RNG_I
DELAY : Oms AVG
SYNC : AUTO ECMode

LineFilt : bkHz E Time

MEAS ‘ H ‘ BIN ‘ HARM ‘HANDLE ‘SYSTEM
SETUP | SETUP [ SETUP | SETUP | SETUP | SETUP

Figure 4-13 The measurement setup interface

This page is mainly to provide the necessary testitions for normal measurement. The
specific parameters that can be set are as follows.
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4.6.1MODE

Setup steps: See the test mode settings under the <Measurement DispégeA>

4.6.2TRIG

SME13XX series has the following four trigger modes: internggér (INT), manual trigger
(MAN), external trigger (EXT) and bus trigger (BUS). The damgtdefault setting is internal
trigger (INT).

Setup steps:

1) Move the cursor to thERIG area, and the following soft keys are displayed in the soft
key area of the screen.

INT : make continuous measurement of the DUT and output of the results;

MAN : press the TRIGGER button in the panel, the meter will makessunement and
display the result, otherwise it is in the waiting state;

EXT: after receiving the “start” signal (usually the falling edgdich cannot be
modified) from the outside through the HANDLER port on the rear pgeelorm a
measurement and output the measurement result, and then enteritigestatit again;

BUS: used to set the trigger test by bus instruction;
2) Press the corresponding soft key or press ENTER to complete the correspadtidig) se

4.6.3 DELAY

It is used to set the delay time between receiving the trigger signal ecutieg the test. The
factory default setting is Oms.

Setup steps of method 1.:

1) Move the cursor to tHReELAY area, and the following soft keys are displayed in the soft
key area of the screen.

INCR++: increase the setting data with larger interval,

INCR+ : increase the setting data with smaller interval;

DECR-: decrease the setting data with larger interval,

DECR--: decrease the setting data with smaller interval;
2) Press the corresponding soft key to complete the increase or decreage setti
Setup steps of method 2:

1) Move the cursor to tHRELAY area, the screen soft key area displays the same as above,
directly input the number to be set on the numeric keypad, and the following softéeys ar
displayed in the soft key area of the screen.

ms. Enter the entered number in ms units as the final value input;

s: Enter the entered number in s as the final value;
2) Press the corresponding soft key or ENTER key to complete the corresportihigg.set
Remarks: The data range is 0ms~60.00s and the resolution is 1ms.
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4.6.4 SYNC

It is used to set the synchronization source of AD sampling. dtteryy default setting is
AUTO.

Setup steps:

1) Move the cursor to thB8YNC area, and the following soft keys are displayed in the soft
key area of the screen.

AUTO: used to set the AD sampling synchronization as automatic selection;
VOLT : used to set the AD sampling synchronous to lock on the voltage channel,
CURR: used to set the AD sampling synchronous to lock on the current channel;

POWER: used to set the AD sampling synchronization to lock on the instrument
fundamental frequency power supply;

2) Press the corresponding soft key or press the ENTER key toatertipg corresponding
settings.

Considering the actual use, SME13XX series instruments divideghgytechronization into
signal source synchronization and line power synchronization and adopéexiefsemi-
automatic control mode.

Suggestions and instructions for use:

a) For regular signals, it is recommended to keep the isiitling and set the SYNC to
AUTO, the system will select the appropriate signal toglete the synchronization. If the
test input signal is pure DC or the frequency is too low (lems 40Hz), in order to speed
up the measurement, the system will temporarily switch thehsgnization source to the
line power frequency (50/60Hz), which is beneficial to test tRediynal. If the input
terminal suddenly inputs a valid AC signal, the system will lssorize back to the signal
source for synchronization;

b) If the input source is independent of the line power and is a valgbAce (45Hz~400Hz),
it is recommended to set the SYNC to “Source” synchronizatibeywise, the test result
may cause errors due to out of sync.

c) If the input source is used in parallel with the line powstrument AC power supply), in
order to speed up the test stability, it is recommended to s&WNE to “line power”
synchronization (50/60Hz), so that the unlock of the phase-locked loop the Ibss of
the signal will not occur when replacing the measured load, thksgithe phase-locked
loop inside the instrument in a stable working state at all times;

d) For special system tests, the voltage or current signabendistorted and the signal test
Is abnormal. Here, the synchronous channel lock setting is providedx&woiple, when
some motor is tested, the voltage signal will be deformedhanairrent signal is relatively
consistent with the standard sine wave. The SYNC can be lockbd oarrent channel; if
the related equipment such as the inverter is tested, thatcwillebe deformed, and the
voltage signal is relatively in accordance with the standard, and the syizehion signal
can be locked in the voltage channel.

4.6.5 LineFilt

It is used to set the filtering function for signal processing, the factoryltis&iting is 5 kHz,
that is, the filter switch is turned on.
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Setup steps:

1) Move the cursor to the LineFilt area, and the following soft leag displayed in the soft
key area of the screen.

5kHz: Turn on the 5kHz line filter switch;
OFF: Turn off the line filter switch;

2) Press the corresponding soft key or press the ENTER key toetertipg corresponding
settings.

Note: If there is a need to see the harmonic state of the non-power frequencympghahis
filter needs to be turned off, otherwise the harmonic signal may be atiseatzely.

4.6.6 Range

See the test range in the <Measurement Display> page for details.

4.6.7 AVG

It is used to set the average number of times required for seniblat is, the average value is
counted as one display after N times of sampling. The factory default sstling i

Setup steps of method 1.:

1) Move the cursor to th&VG area, and the following soft keys are displayed in the soft key
area of the screen.

INCR +: increase the average number of times;

DECR -: reduce the average number of times;
2) Press the corresponding soft key to complete the increase or decreage setti
Setup steps of method 2:

1) Move the cursor to thA&VG area, the screen soft key area displays the same as above,
directly input the number to be set on the numeric keypad, and theifalsoft keys are
displayed in the soft key area of the screen.

x1: Enter the entered number as the final value;
2) Press the corresponding soft key or ENTER key to complete the corresportihigg.set
Remarks: Data range is 1~32.

4.6.8 ECMode

It is used to set the control mode for energy integral, theradefault setting is CONT
(continuous control).

Setup steps:

1) Move the cursor to tieCMode area, and the following soft keys are displayed in the soft
key area of the screen.

Manual (MAN) : Set the energy integral model to manual control,
Continuous (CONTU): Set the energy integral model to continuous control;
2) Press the corresponding soft key or ENTER key to complete the corresporithigg.set
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Function Description:

Manual control means that the energy integral foncis activated by manually
pressing the RUN button, and the integral clocksifpee timing) is displayed at the
dialog box position until the STOP button is pressenually;

Continuous control means that the energy integnattion is activated after the RUN
button is pressed manually, and the integral c{ookintdown) is displayed at the dialog
box position, and the stop integral function isppied when the set integral time is
reached or the STOP button is pressed,;

469 E Time

It is used to set the countdown time in the eneaptinuous integral control mode. The factory
default setting is the maximum time, which is 99@@irs, 59 minutes and 59 seconds.

Setup steps:
See the procedure for the date and time settintgeorSYSTEM SETUP> page.

4.7 <COMP SETUP> Interface

Press the SETUP key and then press COMP SETUR isdtih key area to enter the <COMP
SETUP> page.

This page mainly provides comparison conditiongfiercomparison function of the <COMP
DISP > page. The specific parameters that cantmseas follows, as shown in Figure 4-14.

<COMP SETUP

Handlel : U Handle2 : I
Handle3 : B Hand led4 BE
Para Low High ON Para Low
Ugms 0 600.0 g | 0

Upk+: -999.,9 0999.9 TGt 0

Hale=¢ . .G ljall4= ¢ 0

Uthd: 0% 09 ,99% Ithd: 0%
. = - 0

Freq: 0
e[ 0

MEAS ‘ H | BIN ‘ HARM HANDLESYSTEM
SETUP | SETUP | SETUP | SETUP | SETUP | SETUP

Figure 4-14 The compare setup interface

o oo

4.7.1 Handle Parameters Setup

It is used to set the corresponding control pararsedf the four Handle output ports. The
default parameters of the four channels are thiagel(U), current (I), power (P), and power
factor (PF).

SME1311 series only provide four Handle output canports and the control parameters of
the four ports can be arbitrarily selected betwberparameters displayed in the soft key area.
For the parameters that can be set, see Figurand4tbe <COMP DISP> page and its
introduction;
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After setting, you need to set the external output mode of the corresponding output port on the
<HANDLE SETUP> page, and then enter the <COMP DISP> page. \Wleecomparison

switch is turned on, the comparison result of the corresponding paramvételirectly control

the corresponding signal output of the Handle port.

Setup steps:

1) Move the cursor to the Handle [1~4] area respectively;

2) According to the soft key prompt or press ENTER to select the setting.

The instrument with no harmonic analysis function has only 12 parameters, no Uthd and Ithd;

For instruments with harmonic analysis, the precondition for seteg@tithd or Ithd) is that the
harmonic analysis switch is turned on (see the Harmonic Swéctios of the <HARM
SETUP> page for the open mode); otherwise the comparison swittttegar two parameters
cannot be turned on.

4.7.2 Compare Limit Setup

It is used to set the upper and lower limits of the comparigonatibn. The factory default
setting is 0.

Setup steps:

1) Move the cursor to the LOW and HIGH areas on the right sidaeotarresponding
parameter, and the following soft keys are displayed in the soft key areasuiréen.

CLEAR: Clear the original data at the current cursor position;

LINE CLEAR: Clear the upper and lower limit data of the cqroegling parameter at
the current cursor position;

2) You can press the relevant soft key to operate or diregilyt the data you want to set
using the numeric keypad.

3) After the number is input, the cursor area changes to thaepetistate, and the soft key
area displays the order of magnitude and unit corresponding to the relevant @aramet

4) Press the corresponding soft key or press the ENTER key to complete tige setti

Note: Considering that the set value has a usable value, there arbasimgetup requirements
when setting the upper and lower limits:

The lower limit must be smaller than the upper limit;

The maximum settable value of different parameters is kihtoyethe instrument. When
the input value is out of range, it will be automatically set to the limit value.

4.7.3 Independent comparison switch

SME13XX series instruments can be set up for each comparisametar. The factory default
setting only turns on the comparison switch of 4 parameters, namely U, |, P, PF.

Setup steps:

1) Move the cursor to the correspondit@N” area on the right side of the parameter. The
following soft keys are displayed in the soft key area of the screen.

OFF: it is used to turn off the comparison switch of the corresponding parameter;
ON: it is used to turn on the comparison switch of the corresponding parameter;
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2) Press the corresponding soft key or press MEHR key to complete the setting.
Switch status description:

The color of the open functionr™ for the corresponding parameter indicates thengpate
of the switch, gray indicates "OFF", means thatghemeter does not participate the
comparison; Green means "ON".

4.8 <BIN SETUP> Interface

Press the SETUP key and then pigd¢ SETUP in the soft key area to enter the <BIN
SETUP> page.

This page is mainly for the corresponding limitisef of the instrument sorting function. The
corresponding upper and lower limits can be entdnexttly in absolute mode, or the
corresponding nominal and percentage offsets caeti@ percentage mode.

<{BIN SETUP>
Para : U Mode : ABS
Bin Low[V] High[V]
1 219.5 A B
219.0 221.0

MEAS
SETUP

<BIN SETUP>

Para : U Mode : %
Bin Low[%] High[%]
1 —1. 000 . 000
—2. 000 . 000
—3. 000 . 000
—4. 000 :

Figure 4-16 BIN setup interface - percentage mode
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4.8.1BIN parameter selection

It is used to select the BIN parameter in BIN page. Theadefault setting is voltage (U).
To set the parameter that needs to be sorted. For the pardmetrt be set, see Figure 4-5
of the <COMP DISP> page and its introduction.

Setup steps:

1) Move the cursor to thBara area, and the screen soft key area displays the parameters
that can be set;

2) Press the corresponding soft key area or press the ENTERokepmplete the
modification.

4.8.2 Data Mode

It is used to indicate the data mode for limit setting data. fabery default setting is the
absolute value mode.

Setup steps:

1) Move the cursor to thelode area and the following soft keys are displayed in the soft
key area of the screen.

Percentage (%): used to set the upper and lower limits to daplayercentage error
mode;

Absolute value (ABS): used to set the upper and lower limitssiogladi the absolute
value error mode.

2) Press the corresponding soft key or press the ENTER key to complete tiie setti

Note: in the percentage mode, the nominal value of the corresponding parahwi&l be
available.

4.8.3 Nom

The nominal value used to provide the offset for the file selecti@ndatle in percent mode.
The factory default setting is 0.

Setup steps:

1) Move the cursor to thdom area and the following soft keys are displayed in the soft key
area of the screen.

CLEAR: Clear the original data at the current cursor position;

2) You can press the relevant soft key to operate or directly thetelata you want to set
using the numeric keypad.

3) After the number key is input, the cursor area changes todhemet state, and the soft
key area displays the order of magnitude and unit corresponding toeltheaant
parameter;

4) Press the corresponding soft key or press the ENTER key to complete tige setti
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4.8.4 BIN Limit Settings

It is used to provide upper and lower limits foe ttomparison function. The factory default
setting is 0. According to different modes, the emp@and lower limits are divided into
percentage values (-100~100) and absolute values.

Setup steps:

1) Move the cursor to théigh andLow limit areas on the right side of the correspondiimg
number, and the following soft keys are displaiyethe soft key area of the screen.

CLEAR: clear the original data at the current cugsasition;

LINE CLEAR: clear the upper and lower limit datatb&é corresponding parameter of
the current cursor position;

2) You can press the relevant soft key to opevatdirectly enter the data you want to set
using the numeric keypad.

3) After the number key is input, the cursor arkanges to the red input state, and the soft
key area displays the order of magnitude andaaniesponding to the relevant parameter;

4) Press the corresponding soft key or press MiEHR key to complete the setting;

Note: The rule of sorting comparison: compare the tesilteof the selected parameter with

the upper and lower limits of BIN1~BING6, once thgpeopriate value range is found, the

current BIN number is sorted and the result iseghrThe low and high limit are the same and
the value is the initial value (0 or empty), and gorting is also finished, indicating that the

following comparison from the current number wilie@ no meaning; here, the range setting
of BIN1~BING is included, and the control rangeBdiN1 is stricter. Users need to pay attention
to this comparison rule when setting the limiteath file.

4.9 <HARM SETUP> Interface

Press the SETUP key and then pted&RM SETUP in the soft key area to enter the <HARM
SETUP> page.

<HARM SETUP>
HarmON - ON

HarmItem : U+I HarmForm : Bar

CalStd : IEC DataMode : PER

MEAS ‘ H ‘ BIN ‘ HARM HANDLESYSTEM
SETUP | SETUP | SETUP | SETUP | SETUP | SETUP

Figure 4-17 Harmonic setup interface
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4.9.1 HarmON

It is used to set the status switch for setting harmonic sisalye factory default setting is
ON.

Setup steps:

1) Move the cursor to thdarmON area, and the following soft keys are displayed in the
soft key area of the screen.

OFF: turn off the switch for harmonic analysis
ON: turn on the switch for harmonic analysis
2) Press the corresponding soft key or press the ENTER key to complete tige setti

4.9.2 Harmltem

It is used to set the object for harmonic analysis. The factory default ssttiolgage (U).
Setup steps:

1) Move the cursor to thdarmltem area, and the following soft keys are displayed in the
soft key area of the screen.

U: Set harmonic analysis display only for voltage test
I: Set harmonic analysis display only for current test
U+l: set harmonic analysis display for both voltage and current test
2) Press the corresponding soft key or press the ENTER key to complete tigg setti

4.9.3 HarmForm

It is used to set the display form of the harmonic analysis result displayadtbeyfdefault
setting is List.

Setup steps:

1) Move the cursor to thdarmForm area, and the following soft keys are displayed in the
soft key area of the screen.

Normal: Set the harmonic analysis result to display in normal display
List: Set the harmonic analysis results to display in a list display
Bar: Set the harmonic analysis results to display as a bar display
2) Press the corresponding soft key or press the ENTER key to complete tige setti

4.9.4 CalStd

It is used to provide different standards for total harmonic calculation and tbey/fdefault
setting is IEC.

Setup steps:

1) Move the cursor to théalStd area, and the following soft keys are displayed in the soft
key area of the screen.

IEC: International Electrotechnical Commission Standard
CSA: Canadian Standards Association Standard
2) Press the corresponding soft key or press the ENTER key to complete tigg setti
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Note: Detailed calculation methods and calculation formswre described in the section on
calculation formulas of the basic principles.

4.9.5 DataMode

It is used to set the harmonic analysis data dygplade of each result. The factory default
setting is percentage (PER).

Setup steps:

1) Move the cursor to tHeataMode area, and the following soft keys are displayethen
soft key area of the screen.

PER: Display harmonic analysis results in percemfagnat

ABS: Display harmonic analysis results in absouskie format
2) Press the corresponding soft key or press MEHR key to complete the setting;
Note: Data displays involving total harmonics are dispthyn percentage format.

4.10 <Handle SETUP> Interface

Press the SETUP button and then pressithDLE SETUP button in the soft key area to
enter the <HANDLE SETUP> page. As shown in Figuis4

<HANDLE SETUP>

PIN [DIR Signal Functoin
= IN /EXT. TRIG FallSide
8,7 |0UT Handlel OFF
6,5 |0UT Handle2 OFF
3,2 |0UT Handle3 OFF
1,25 (0UT Handle4 OFF

MEAS ‘ COMP ‘ BIN ‘ HARM ‘ HANDLE ‘ SYSTEM
SETUP SETUP SETUP SETUP SETUP SETUP
Figure 4-18 Handle Setup
See the HANDLE Settings section of the Handle fatar Description for details.
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Chapter 5 System Setup and File Manage

5.1 System Setup

Press the SETUP button and then press the SYSTEMUBHbutton in the soft key area to
enter the <SYSTEM SETUP> page. As shown in Figute 5

{SYSTEM SETUP> FILE TOOLS
Key Sound: OFF Bus Mode : RS$232C

Language : English Baud Rate: 9600

Password : OFF Bus Addr : 31
Date - 19-04-04 Cmd Mode : SCPI
Time : 16:33:06

o | [

Figure 5-1 System Setup

On this page, the following functions can be sety Kound, Language, Password, Bus Mode,
Baud Rate, 485 Addr, Date and Time.

5.1.1 Key Sound

This function is used to control the opening arasicig of button tones. The factory default
setting is ON.

Steps for setting the key sound
TouchKey Sound the following soft keys will be displayed:
ON
Touch this key to turn on the key sound.
OFF
Touch this key to turn off the key sound.
Press the corresponding soft key or press ENTERnplete the corresponding setting.

5.1.2 Language
The function is used to set the language.
Steps for setting the language
TouchLanguage the following soft keys will be displayed:
English
Touch this soft key to set the language as English
Press the corresponding soft key or press ENTERnplete the corresponding setting.
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5.1.3 Password
The function is used to control the password protection mode of the instrument.
Steps for setting the password
TouchPassword the following soft keys will be displayed:
OFF
Touch this key to turn off the password protection function.
ON
Touch this key to enable the password function, that is, the power-on password.
MODIFY
Touch this key to modify the password.

Press the corresponding soft key to complete the corresponding setting, oiNJFESS tB
quickly switch the ON or OFF status.

NOTE: The default password is instrument model (33XX). The factory default setting is
OFF.

5.1.4 Bus Mode

Touch this zone to select the communication interface.
Steps for setting the bus mode
1) TouchBus Mode the following soft keys will be displayed:
RS232C/4850ne of the two choices, there is no need to install the soft key drive;
USBTMC: there is need to install the soft key driver;
USBCDC: USBVCOM virtual serial port, there is need to install the soft key driver;
Press the corresponding soft key or ENTER key to complete the correspondingssetti

NOTE: USBTMC shares a USB interface with USBCDC, which is ti&BUdlevice port on
the rear panel.

5.1.5 Baud Rate
Touch this key, the following six baud rates is selectable:
9600
19200
28800
38400
96000
115200

5.1.6 485 Addr

It is used to set the bus address used in the optional 485 communitigitace and ModeBus
command analysis mode. The setting range is from 1 to 31.
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Operation Procedures 1:
Touch485 Addr, the following items will be displayed in the soft key zone.
A+ +A
Touch this key, the instrument increases the number of bus address at lavgésinte
A+ A
Touch this key, the instrument increases the number of bus address at smalkinter
A-A
Touch this key, the instrument decreases the number of bus address at svel.inte
A--A
Touch this key, this instrument decreases the number of bus address at largs.interva
Press the corresponding soft key to complete the increase or decrease setting.
Operation Procedures 2:

1) Move the cursor to thé85 Addr area, the screen soft key area displays the same as
above, directly enter the address size to be set on the numegradkeyd the following
soft keys are displayed in the soft key area of the screen.

x1: 1 times the order of magnitude, namely, to multiply the number to be entered by
1 as the final value input.

2) Press the corresponding soft key or ENTER key to complete the corresporithigg.set

5.1.7 Setting Time and Date

It is used to set the correct time for the local time zone.

For example, on the morning of August 15, 2017, 9:13:25, the display format is: 17-08-15
09:13:25.

Operation Procedures 1:
Touch the time zone to be modified, the following items will be displayed.
A+ +A
Touch this key, the time will increase rapidly at large intervals.
A+ A
Touch this key, the time will increase at small intervals.
A- A
Touch this key, the instrument will decrease at small intervals.
A--A
Touch this key, the instrument will decrease at large intervals.
Operation Procedures 2:

1) Move the cursor to the time setting area, the screen sofarka displays the same as
above, directly input the number of the number to be set on the nlagpad, and the
following soft keys are displayed in the soft key area of the screen.
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x1: 1 times the order of magnitude, namely, to multiply number to be entered by
1 as the final value input.

2) Press the corresponding soft key or ENTER keyomplete the corresponding settings.
(Note: Year setting range: 2011~2099, input 11~99)

5.1.8 Command mode setting

The command mode is used to select the commanlditiesgprotocol selection in RS232 bus
mode.

Setup steps:

1) Move the cursor to the Cmd Mode area. The Walg soft keys are displayed in the soft
key area of the screen.

SCPI: this protocol is selected by default;

ModeBus used by processors with special requirements 8s¢PLC;
2) Press the corresponding soft key or ENTER keyomplete the corresponding settings.
(Note: ModeBus command analysis mode is only selecteBR8#32 communication mode)

5.2 <File Manage>

SME13XX series instruments can store user-set pemin the form of files in the non-
volatile memory inside the instrument. The nextetigpu want to use the same settings, the
user does not need to reset these parametertadsthe corresponding file, you can get the
last set parameters.

5.2.1 File Management Function Interface

After pressing the SETUP key, préeS§STEM SETUP button in the soft key area, or press
the SETUP key continuously to enter the <SYSTEM SB¥ page, as shown in Figure 5-1.

Press the arrow keys on this page to move the cloget the file management entry, as shown
in Figure 5-2.

<SYSTEM SETUP> FILE TOOLS
Key Sound: OFF Bus Mode : RS232C

Language : English Baud Rate: 9600

Password : OFF Bus Addr : 31
Date - 19-04-04 Cmd Mode : SCPI
Time : 16:33:06

o | [ [

Figure 5-2 System file management
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The file management entry can be selected to enter theahtBle, the external file
management page, or enter the management settings of theagatdf she U disk is not
detected when the external file is selected, the external file canaotessed.

5.2.2 Introduction to Save/Recall

By the function of save/recall, user can save measurementsremull configuration
information to the internal Flash or external U disk; meanwhile cee recall data from the
internal Flash or external U disk. Test results and screensrtsity be saved on an external
USB stick.

Symbol Description:
E: is the abbreviation of External, which represents external memory, ndsndigk.

I: is short for Internal, which stands for internal memory, whidhesinternal Flash of the
instrument.

U disk instructions: This instrument is suitable for FAT32 filsteyn, and the allocated unit
size is not more than 4096 bytes (U disk formatted settings).

The table below shows the applicable save methods and applications:

Save methc Recall Application
Type File forma
Configuration save *STA Yes Save the current configuration to
(internal Flash internal Flash
Configuration save *STA Yes Save the current configuration to a U
(external U disk disk.
Data save (external U *.CSV No Save measurement results to a U
disk) disk.
Screen save (external U | *.BMP No Save the screen information to a U
disk) disk.

Table 5-1 Methods and Applications of Save

5.2.3 Structure of File Folder/File in a U Disk

The internal file management page only provides the root directorgtapenf the internal
storage, that is, the internal file management does not provide folaeagement; and
SME13XX series instrument automatically generates three dedifalders (namely CSV
folder, STA Folder, PIC folder) in the external file (U diskefimanagement page; STA folder
is used to store the parameter setting file (internal fies@pied to the external default under
this folder), PIC folder is used to store user screenshot &fes CSV folder is used to store
test results data.

Under the internal file page, the save file is saved in the root directorg witémnal file;

Under the external file page, the saved file location is relatéde file path of the previous
operation. It can be the root directory of the external file or the currentisedritdéder. When
saving the information to the USB flash drive, it is recommentatithe user use the pre-
established folder in the memory and root directory of the USB flash drivieows $n Table
5-2.
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Folder Maximum Amount of File | Description

CSVv 102 Including measurement result, like *.CSV fi
STA 102 Including configuration data, like *.STA fil¢
PIC 102 Including screen information, like *.bmp fil

Table 5-2 Folders in the USB flash drive

NOTE: CSV, STA and PIC folders are automatically generated when a U disk is aahnect

Structure of Folder/File in a U disk is shown in figure 5-3.
E: (U Disk)

—— \STA

— \PIC

—— FILE NAME_OO01.STA

— FILE NAME_002.STA

—— 13XX_001.BMP

— 13XX_001.BMP

Figure 5-3 file structure in a U disk

When using a U disk on SME13XX, you should pay special attention to the following points:
1. Use a U disk with the USB2.0 interface.

2. This instrument is suitable for FAT32 file system, and tloeaed unit size is no more
than 4096 bytes (U disk formatted settings).

3. Before connecting the USB flash drive to the SME13XX seriesanadvised to back up
the data saved on the USB flash drive. Tonghui is not responsible for data loss in the USB
storage device when the USB storage device is used with the instrument.

4. In order to rapidly save the instrument data to a U disk, it issnotnmended to store too
many files or folders.
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5.2.4 File Management Operation Procedure

Move the cursor to the file option on the instrumeystem setting page, and then select
INTER File or EXTER File in the soft key area to enter the internal andreglidile pages,

as shown in Figure 5-4. In addition, after enteting internal and external files, the internal
and external file pages can be quickly switcheaating to the soft key function prompts.

{INTER FILE>
(e

Date/Time L oad

Figure 5-4 Internal file page

The internal file is similar to the operation oktbxternal file. The internal file operation is
taken as an example to describe the specific sief® file operation.

The internal file page and the external file digptdormation of 6 files per page, including the
file name and the file storage time.

The various operations on the file are as follows:

Move the cursor to the file name to be edited, i@dscreen soft key area is displayed as
follows:

Save

When the cursor moves to the empty file aB®YE will be displayed in the soft key area.
When this soft key area is pressed, the scredrkegfarea displaySES or NO. Select
"NO" to cancel the current save file operation; sel¥&S", the numerical keyboard will
pop up and then you can input the file name aed9[ENTER] to finish inputting. The
instrument will save the current set parametethitofile.

Load

When the file name corresponding to the cursomas empty, and the file type is a
configuration file (*.STA file), the soft key arehsplaysLoad. When this soft key area is
pressed, the screen soft key area dispfdyS or NO. Select NO" to cancel the current
operation; selectYES", the instrument will recall the settings in thie fand reconfigure
the corresponding parameter settings of the imstni according to the recalled content. If
the loading operation is performed under the nakfile, this loaded file is called each time
the power is turned back on to initialize the iastent settings.

SME13XX_User Manual 50/97



Scientific

UnLoad

Under the internal file page, when the file corresponding toursor has been loaded, the
soft key area displaynLoad. When this soft key area is pressed, the screen soft key area
displaysYES or NO. Select NO" to cancel the current operation; sele¥ES", the
instrument will clear the status flag of the file being loaded.

Delete

When the file name corresponding to the cursor is not empty, thieegadtea is displayed
Delete When this soft key area is pressed, the screen soft kediaptaysYES or NO.
Select “NO” to cancel the current operation; sel&&S”, the instrument will delete the
file where the cursor is located.

Copyto E

When the file name corresponding to the cursor is not empty, theesofir&a display is
Copy to E.. When this soft key area is pressed, the screen soft kediapdaysYES or
NO. Select “NO” to cancel the current operation; sel&S”, the instrument will copy
the file at the cursor to the USB flash drive (in the STA folder).

Copy to I

When the file name corresponding to the cursor is not empty, theesodtréa display is
Copy to I:. When this soft key area is pressed, the screen soft keylsm@aysYES or
NO. Select “NO” to cancel the current operation; sel&@S”, the instrument will copy
the file at the cursor to the internal storage (under the root directory).

Sub Dir

Under the external file page, when the cursor position is filetlaut a folder, the soft key
area displays thBub Dir. Pressing this soft key area or pressing the ENTER kégntdr
the subdirectory of the corresponding folder.

Parent Dir

Under the external file page, when the cursor is not in the raatoliy of the USB flash
drive, the soft key area displays tRarent Dir. Pressing this soft key area will return to
the parent directory of the corresponding folder.

INTER File/EXTER File
Quickly switch to the internal and external file display page.
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5.2.5 Data Save Settings

After entering the <SYSTEM SETUP> page, press thewakeys to move the cursor to the
FILE area. ThDATA SAVE button can be displayed in the soft key area prdopttion.
Press this soft key to open or close the datasetieg function. After opening the settings, as
shown in Figure 5-5, including control mode, cosmap or time snap and save switch.

<SYSTEM SETUP> FILE TOOLS
Key Sound: ON Bus Mode : USBCDC

Langu ControlMode: /Time 9600

CountSnap 8
TimeSnap : 1.0 s

Passw

Date ' SaveSwitch : /OFF 13:23:31

‘ INTER ‘ EXTER ‘ DATA ‘ |
File e SAVE

Figure 5-5 Data save settings

Control Mode: used to set the control mode when the test datavied, that is, count control
or time control, and the time control is set byaddt. The function of the count control is to
save the last test result after a certain testtaotervals (controllable); the function of the
time control is to save the last test result adteertain time interval (controllable).

Count Snap used for interval setting in the count mode, ragdrom 1 to 999;
Time Snap used for interval setting in the time mode, raggirom 0.2s to 999.9s;

Save Switch the switch setting for data saving. The data $ametion will be executed only
after it is turned on (requires an available exdaetSB flash).

Setup steps:

1) Move the cursor to théontrol Mode area, press ENTER to switch, white is the selected
mode;

2) According to the selected control mode, mowedirsor to th€ountSnapor TimeSnap
area, press the numeric keys to input the desoadtantervals or time interval, press
ENTER to confirm;

3) Move the cursor to theave Switcharea and press the ENTER key to switch the switch
state of the data save;

After ON, the system automatically creates a 33xx.@SV file in the CSV folder
of the USB flash drive, which is used to enter tidsst page and record the test results
(excluding harmonics or waveform data);

After OFF, the data saving ends;

(Note: In order to ensure that the data is notdaoge and reduce the readability of the data or
the lack of space on the U disk, please closeuhremt data save function in time after reading
the valid data.)
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5.3 System Tools

After pressing the SETUP key, press the SYSTEM SETiJthe soft key area, or press the
SETUP key continuously to enter the <SYSTEM SETRge, as shown in Figure 5-1. Press
the arrow keys on this page to move the cursdn@édltOOLS area, as shown in Figure 5-6.

<SYSTEM SETUP> FILE TOOLS
Key Sound: OFF Bus Mode : RS$232C

Language : English Baud Rate: 9600
Password : OFF Bus Addr : 31
Date : 19-04-04 Cmd Mode : SCPI
Time : 16:33:06

o | [ [

Figure 5-6 System tool options

Tool options include system reset, restore defseitings, system update, and query DSP
software version.

5.3.1 System Reset

After pressing thiSystem Resesoft key, the system will restart.

5.3.2 Default Set

After pressing thiDefault Setsoft key, the screen soft key area dispMiES or NO. Select
"NO" to cancel the current operation; sele¢eES", the instrument will restore all settings to
the factory default settings and restart the system

5.3.3 Update

After the instrument leaves the factory, if therusecounters a bug in the software that needs
to be repaired or needs to be customized to maglifyertain function during use, after
communicating with the company, the designer wilgade the software according to the
guestions and needs of the user. After generatiegipgrade file (*.SEC), the user can save
the obtained upgrade file to the root directorkisfU disk, insert the U disk into the instrument,
and operate the instrument to perform the upgraéeadion.

(Note: The upgrade file needs to be placed indlo¢ directory of the U disk);
5.3.4 DPS Version

A quick entry to the DSP software version is preddo check if the upgraded software is
compatible with the DSP program. The DSP programgrage needs to use the RS-232
interface on the rear panel. Note that you neesidadify the jumper cap after removing the
chassis to perform the DSP upgrade operation. fEps $0 upgrade the DSP are as follows:
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1) After removing the chassis, switch the jump caps on the DSRusdlserial port position
as follows:

Pin1-Pin2 Pin2-Pin 3

P5 Short-circuit the two pins with a short-circuit cap during the upgrade,
and the two legs are disconnected in normal opere

JP43 Right, 232/485 communication Left, DSP upgrade

JP44 Right, 232/485 communication Left, DSP upgrade

JP45 Right, 232/485 communication Left, DSP upgrade

JP46 Right, 232/485 communication Left, DSP upgrade

Table 0-3 DSP Upgrade jump cap status explanation

2) After confirming that the P5 short-circuit cap on the left side of the DSP haglogged
in and the JP43, JP44, JP45, and JP46 states are switched coaracthe tnstrument on.
Connect the serial communication cable to the computer at the R&&3&ce on the rear
panel, and use the dedicated programming. Software C2Prog (dawhleaded online or
contact the company for sales), load the DSP upgrade program providiee company
to upgrade;

3) After confirming that the DSP upgrade is complete, you needtoreethe status of the
jump cap of Table 5-3 to the original state, that is, installctiessis after the normal
working state.
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Chapter 6 Correct Measurement
6.1 Wiring method

SME13XX series instruments provide four test wiringut terminals, namely high voltage,
low voltage, high current, low current.

Since the voltage and current are floating inptiiste are many combinations of test wiring
methods. The corresponding test circuit can begédim different applications. Here are two
recommended measurement circuit wiring methods.

Tip: Considering the existence of distributed capacéanay affect the test, in order to reduce
the influence of distributed capacitance on the ¢esuit, it is recommended to make the
current test end as close as possible to the grofitkde input source, that is, the current
terminal is connected to the low end of the tasiua.

6.1.1 Internal connection of current terminal

This method is suitable for low-power testing, tisatthe test current is relatively small, it is
recommended to use, so that the current test ie mourate, and the voltage measurement
will produce a small error due to the voltage dgeperated by the current on the current meter
flow (this error can be ignored) ). The wiring mathand brief principle are shown in Figure
6-1.

L
SOURCE LOAD
N
@ @
Y THesM
Figure 6-1 Internal connecting method ----- suigaiolr small current
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6.1.2 External connection of current terminal

This method is suitable for high-power load tesat is, the test current is relatively large, it is
recommended to use, so that the voltage test ig mxurate, and the current measurement
will cause a small error due to the voltmeter shiims kind of error can be ignored). The
wiring method and brief principle are shown in Feg6-2:

L
SOURCE LOAD
N .
O @
7y
N TH
Figure 6-2 External connecting method ----- suigdiolr large current

Recommended process for connecting the test lines:

1. First connect the positive and negative termwofathe current in series with the load
(connected into a loop, and connect the negativeit@l to the null line);

2. According to requirements, connect the posdive negative terminal of the voltage to both
terminals of the load or both terminals of the inpource (that is, the positive terminal of the
voltage is connected to the live line, and the tiegderminal of the voltage is connected to
the positive terminal of the current or the negaterminal of the current);

3. Confirm that the input source's live line is geated to the positive terminal of the voltage
and the input source's null line is connected éortbgative terminal of the current.
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Chapter 7 Basic Principles and Technical Specificains

7.1 Basic principles
System principle and principle block diagram, asvamin Figure 7-1.:

Voltage RS232 >
difference 485+

Device LTSB'
under TH33XX-
Current >

Computer«

Y

difference
Handle control«

Y

a4
-

h 4

Figure 7-1 ¢
System construction«

The main structure of the SME13XX series singlesghpower meter is to input the voltage
and current after being differentiated of the dewmder test to the instrument, through the
internal amplification, filtering, sampling, AD cwersion, that is, the analog signals of voltage
and current are synchronously sampled and convetiedigital quantities Ui and li, and then
the CPU obtains parameters such as voltage RM&ntlRMS, active power and power factor
according to the following formula through discrateegration method and sent to the liquid
crystal display. Because the calculation of theai¥e value includes the AC component And
the DC component, and the AC waveform may beconaeastandard waveform due to partial
distortion, so the RMS calculation here is the &tfective value, that is, the true RMS value.
The calculated power also contains the AC and D@pmments of the voltage and current, so
the power calculation belongs to the average powfeich is also the real power value, that is,
the active power. The sign of the power represtraglow of power (respectively indicating
the energy supplied by the power supply to the lmatthe energy supplied by the load to the
power supply). The power factor is the ratio ofivacpower to apparent power (total power).
Theoretically, there is no sign of power factor.wéwer, the application of power meter uses
positive and negative signs to determine the prelagonship of voltage and current. Between
-1~+1, a positive value represents the voltagemgacurrent, and a negative sign represents a
voltage behind current.

In addition to the RMS test mode, this series struiments also provides AC and DC test
modes. If the input source includes AC componedt@26 component, the switchable mode
can view the corresponding AC component and DC corapt respectively.

For harmonics, some instrument models do not hau@dnic analysis function, while
instruments with harmonic analysis function aredower frequency power signals
(50/60Hz). For harmonic results of non-power fraguyesignals, this series of instruments
can view but there is no precision indicator. Tdesies of instruments provides a selectable
opening of the 5 kHz filter. This filter is not saible for non-power frequency power supplies
and needs to be manually turned off (optional eeMEASURE SETUP). The number of
harmonics that can be analyzed and viewed is Zntdst
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7.1.1 Measurement parameters and symbols

URMS
UAC
ubC
Freq
CFu
CFi
Up-p
Ip-p
Upk+/Upk-
Ipk+/1pk-
Uthd/Ithd

: real available value of Voltage IRMS: real available valueuofedt
: voltage AC component RMS IAC: current AC component RMS
: voltage DC component IDC: current DC component

: frequency of the input source PF: power factor

- voltage peak factor P: active power

. current peak factor VA: total power

: voltage peak-to-peak VAR: virtual power

. current peak-to-peak value E: electrical energy

: voltage positive peak and voltage negative peak

. current positive peak and current negative peak
: voltage/current total harmonic size (%)
Uh_n/lh_n:

each harmonic of voltage/current, n: 2~50

7.1.2 Calculation formula

Measured Calculation Formula / Calculation Method
Parameters

1 »
Urms \/?L 1t
I 1 ¢T 2
rms N RACL

P %J.;u(r)i(f)df
VA Urms™* lrms
VAR VAP
PF P/VA

1 ¢r J
Ubc ?J.O u(t)dt
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Measured Calculation Formula / Calculation Method
Parameters
|
IDC E»[O I(f)df
Uac \/U rs ~Upc
2 2
Upk+ Maximum Value in one sampling period u(t
Upk- Minimum Value in one sampling period u(t)
| pks+ Maximum Value in one sampling period i(t)
| pk- Minimum Value in one sampling period i(t)
CFi The ratio of the absolute value of the sample
with the largest absolute value to the current
RMS value in one sampling period
THD, / THD; | Two calculation standards for the calculatian
of the total harmonics of voltage and current,
namely IEC standard and CSA standard. Fpr
details, please see the notes belhe table
Ener 3 .
gy [ uicoyar
0
Here, T is the integration time set by the (
Freq Obtained through the Zero crossing detectipn
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Based on the International Electrotechnical Commission (IEC stindad the Canadian
Standards Association (CSA standard), two calculation methods ofothle harmonic
calculation are given (optional on the harmonic setting page), which are dessribédves:

IEC standard: Calculate the ratio (%) of the root mean square of theteféecalue of the
harmonic components of the 2nd to 50th harmonics and the effective valudurfdamental
wave (ie, the first harmonic). The calculation formula is as follows:

THD = u"E‘-“;:(C;L.}ZfCl Total harmonic calculation

€% = ":"Ci * 100% kth harmonic percentage component calculation

CSA standard: Calculate the ratio (%) of the root mean square of the effective value of the
harmonic components from the 2nd to the 50th harmonics and the root mean square of the 1st
to 50th effective values. The calculation formula is as follows:

— e - Total harmonic calculation
THD = B o (Ce )3/ v X (C)?

C,
B — K * 0, ) .
Ci% = | 5 100% kth harmonic percentage component calculation
\‘| Eﬁ:l(c;_.)_

The meaning of the characters used in the above two formulas is explained:

Cl: the effective value of the fundamental wave (ie, the first harmadnit)\mwltage) or |
(current);

Ck: the effective value of the kth harmonic of U (voltage) or | (current);
k: harmonic order index, 2~50
N: maximum harmonic coefficient, which is 50.

Ck%: the percentage component calculation result of the kth harmonic of the woltage
current.
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7.1.3 Hardware range

Dual range controllable: voltage range and current range
Mode: automatic, manual (hold, increase, decrease)

The four-voltage range is as shown in the following table:

Voltage range is the same SME13XX series

Voltage range numbe 0 1 2 3

Voltage range 75V 150V 300V 600V

The current range is divided into 7 or 8 according to the specific model, as shown in the
following table:

Current 0 1 2 3 4 5 6 7
Range
Numbe

(SZI\A)EBZl 1mA 3mA 10mA | 40mA | 150mAl 500mA 2A -

SME1311/| 10mA | 30mA | 100mA| 400mA 1.5A 5A 20A -
SME1312

(20A)

SME1331 | 10mA | 30mA | 100mA| 400mA 1A 3A 10A 40A
(40A)

Note: If you are measuring at a fixed range, be sure to selecappropriate range, otherwise the
measurement accuracy will be affected.

7.2 Instrument parameter
7.2.1 Specific input indicators

Item Voltage | Current
All SME321 SME1311 SME1331
models SME131.

Range 75V/ 1mA/ 150mA/ | 10mA/ 1.5A/ 10mA/ 1A/
150V/ 3mA/ 500mA/ | 30mA/ 5A/ 30mA/ 3A/
300Vv/ 10mA/ | 2A 100mA/ | 20A 100mA/ | 10A/
600V 40mA 400mA 400mA | 40A

Input impedance | U1M 2 200m 200m 4m 200m 2m

1s instantaneous1000V 4A 40A 80A

maximum

allowable inpu

Continuous 700V 3A 30A 60A

maximum

allowable inpu

[Maximum Range*110%

display|
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7.3 Basic Accuracy

(This basic accuracy is obtained at a temperature c&28C; temperature coefficient: £0.005% /°C)

7.3.1 Voltage test accuracy

Model: SME13XX
Basic accuracy (one year)
Range Resolution
DC, 45~75Hz 75~400Hz
75V
150V 0.01V(<100V) | +(0.15%reading+0.2% +(0.3%reading+0.2%
300V 0.1v(>=100V) range+1digit) range+1digit)
600V
7.3.2 Current test accuracy
Model: SME1321(low current 2A)
Range Resolution Basic accuracy (one year)
DC, 45~75Hz 75~400Hz
1mA/3mA 1uA +(0.15%reading+0.2% +(0.3%reading+0.2%
10MA/40mA/ 10UA(<0.1A) range+1digit) range+1digit)
150mA 0.1mA(0.1A~1A)
500mA/2A ImA(>=1A)
Model: SME1311/SME1312 (regular 20A)
) Basic accuracy (one year)
Range Resolution
DC, 45~75Hz 75~400Hz
10mA/ : .
30MA +(0.15% reading +0.2% range + | +(0.3% reading +0.2% range + 30
100mA 30 digit) digit)
400mA | 0.01mA (<0.1A) +(0.15% reading +0.2% range +1D+(0.3% reading +0.2% range +10
0.1mA(0.1A~1A) | digit) digit)
1mA(1A~10A) <1A +(0.15% reading + <1A +(0.3% reading +
15A 10mA(>=10A) 0.2% range +10 dig 0.2% range +10 digi
’ S=1A +(0.15% reading +0.2% S=1A +(0.3% reading +0.2%
- range +1 digit - range +1 digit
5A/20A +(0.15% reading +0.2% range +1| +(0.3% reading +0.2% range +1
digit) digit)

Model: SME1331(large current 40A)

Basic accuracy (one year)

Range Resolution DC, 45~75Hz 75~400Hz

10MA/30mA/ +(0.15% reading +0.2% +(0.3% reading +0.2% range +30
range +30 digit) digit)

100mA/ 0.01mA (<0.1A)

0.1mA(0.1A~1A) | - .
- +(0.15% reading +0.2% +(0.3% reading +0.2% range +10

A00MA/LA ig:ﬁgl(ézllgﬁ)) range +10 digit digit)

3A/10A/40A +(0.15% reading +0.2% +(0.3% reading +0.2% range
range +1 digit +1digit)
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7.3.3 Test accuracy for other parameters

Model :SME13XX

Parameter Test range Minimum Basic accuracy (one yes
Resolution DC, 45~75H: 75~400H:;

Active power | U*I*PF 0.001mW(SME1321) | +(0.2%reading+0.39%
0.01mW(othe model?) | range)

Power factor| 0.1~1.000 0.001 +0.01

Frequency 45~400 0.01 0.1% reading +1d|gt. 1%reading+1digit

Energy 0~99999kwWh | 0.001Wh +(0.2%reading+0.3%

accumulatior range)

Energy 0~9999:59:59| 1second +0.05%

timing

Harmonic 2~50 times (5% reading +0.3%No

test range)

Remark: Voltage and current overload limit is 1.1 times of full scale; poveetor
measurement accuracy requires that the voltage amplitude is thighet0% range and current
amplitude is higher than 1% range; frequency test requires thablthge amplitude is higher
than 10% range or current amplitude is higher than 1% range.
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Chapter 8 Remote Control
8.1 RS232C Connection

RS-232 standard, also called as asynchronous serial communicationdstaadalready been
widely used for data communication between computers, computer andaéxéguipment.
RS is the English abbreviation of Recommended Standard; 232, the standdrer. This
standard is issued by EIA in 1969, which rules to send one bit in a data line every time.

As most serial interfaces, the serial interface of SME18Xa{so not strictly based on RS-232
standard but only uses the smallest subset of this standard. Tia¢s sige listed in the
following table.

Signal Code ('\Iiﬁnmnbeecrtor Pin
Transmitted Data TXD 2
Received Data RXD 3
Signal Ground Common GND 5

Table 8-1 RS-232 Signal and Pin Connector

The reason is that the use of three lines is much more inexpansiveuch simpler than that
of five lines or six lines, which is the biggest advantage of usewgl interface for
communication.

The connection of the instrument with PC is shown in figure 8-1.

TXD(2) » (3) RXD
PC
AControllerA  RXD(3 (2) TXD  SME13X)
GND(5 (5) GND

Figure 8-1 Connection of the instrument with PC

Figure 8-1 shows that the serial interface pin definition ofitisisument is different from that
of 9 pin connector used in the computer. User can purchase thergerfalce cable from our
company.

RS232 interface characterizes with a baud rate ranging from 865200, no parity, 8-bit
data bit, 1-bit stop bit.

The instrument commands comply with the SCPI standard. When a commnizigd is
transmitted to the instrument, it is required to send LF (hexadeé®AH) as the terminating
character. Each time the maximum receivable number of SPCI commandssgki) i

For result data formats transmitted to a PC from the instrument, see Commerdadee

8.1.1SCPI (Standard Commands for Programmable Instiments)

SCPIl is a new general command based on the IEEE488.2-1987 standard. (SCPI is #se same
TMSL, a system language for measurement testers adopted by HP.)

SME13XX_User Manual 64/97



Scientific

8.1.2 ModeBus Command Protocol

In order to be compatible with PLC instruction processing sué¢tiL_&s which is not good at
string processing, the instrument provides ModeBus instruction anahxie in RS232
communication mode. For detailed instruction format and instrumenidariostruction list,
see Section 9.3 ModeBus instruction.

8.2 RS485 Interface Description

RS485 interface adopts a combination of balanced driver and diffenegaer, which has
enhanced anti-common-mode interference capability, that is, good as#iintarference. In
addition, RS485 signal transmission distance (about 1219m) is fartdmeR®232, and a bus
generally supports up to 32 nodes. If a special 485 chip is used, tbemofrmountable nodes
will increase.

The interface comparison is shown in Table 8-2.

Signal abbreviation| Connector
pin numbel

Data+ 485+ 1

Date- 48E- 4

Table 8-2 Instrument RS485 signal and pin comparison

RS485 uses two-wire connection method and shares an externacmteifta RS232, which
is easy to use and does not interfere with each other.

SME13XX series instrument has a hardware decoder which caretrdB8sfto 232. If the user
customizes the instrument with 485 communication protocol, the baud ndty badata bit,
stop bit and other related configurations required for communication sheutdnfigured
before the specific communication.

8.2.1 RS485 address

RS485 serial communication interface bus mode address range is 1~31, itaettieigr to
the bus address item in <SYSTEM SETUP> page.

8.3 USBTMC Remote Control System

USB (Universal Serial Bus) remote control system controlsngteument through the USB
interface. This connection conforms to USBTMC-USB488 and USB2.0 protocols.
8.3.1 System Configuration

Connect the USB interface on the rear panel of the SME13XXsseggument to the USB
interface on PC via a USB cable.
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8.3.2 Install the Driver

When SME13XX is first connected to a PC throughSBltable, the prompt information —
Found New Hardware will show on the right bottomtleé computer desktop, as is shown
below:

(® No, do not connect to the Internet now

If you know another place where the software might be located, click Back and select
the Advanced option.

[ < Back ][ Next > ][ Cancel

Figure 8-2 Procedure 1 of Installing USB Driver

Click “NEXT", dialogue 8-3 will pop up. Choose “Itadl the software automatically (recommended)”.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

IJSB Test and Measurement Device

'_) If your hardware came with an installation CD
4 or floppy disk, insert it now.

What do you want the wizard to do?

(®iInstall the software automatically (Recommended}
(O Install from a list or specific location (Advanced)

Click Next to continue.

[ Nexst > ][ Cancel ]

Figure 8-3 Procedure 2 of Installing USB Driver

When the installation of driver is finished, usansee “USB test and measurement device” in
the device manager of PC, as is shown in the fatigviigure.

SME13XX_User Manual 66/97



Scientific

Figure 8-4 USBTMC Display of PC Device Manager
When user is using USBTMC interface, labview sofen@an be used to access the instrument.

8.4 USBCDC Virtual Serial Port

The method of installing the driver for USBCDC letsame as the method of installing the
driver with USBTMC. Once the driver is installetietuser can see "usb VCom port" in the
device manager of the computer.

Now, usb VCom port acts as a serial port. When BE o serial port, the communication
software based on this serial port can be usedS&\irtual serial port.
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Chapter 9 SCIP Command Reference

You can log in to the company website www.tonghui.com.cn for reference.

SCPI (Standard Command for Programmable Instruments) is anl-A&&d instrument
command language used in test and measurement instruments.o8@fRras are based on
a hierarchical structure (also known as a tree system). Isykism, related commands are
grouped under a common node or root, thus forming a subsystem.

According to the command syntax, most commands (and some paramaeteepresented by
a mixture of uppercase and lowercase letters. Uppercass letteeate the abbreviation of the
command. For shorter program lines, you can send commands in abbréwiatad If you
want better program readability, you can send long format commands.

Grammatical conventions:

[SOURce[1]2]:]VOLTage:UNIT {VPP|VRMS|DBM}
[SOURCce[1]2]:]JFREQuency:CENTer {<frequency>|MINimum|MAXimur&[Bault}
Note: Command syntax conventions:

The braces ({ }) contain the parameter options for the given cowrs@ing. Braces are
not sent with the command string.

A vertical bar (|) separates multiple parameter selecfmms given command string. For
example, in the above command, {VPP|VRMS|DBM} means you can speciRy"V
"VRMS" or "DBM". The bars are not sent with the command string.

The angle brackets (< >) in the second example indicate thahysuspecify a value
for the parameter inside the parentheses. For example, in the ghtawe Satement, the
parameter in angle brackets is <frequency>. Angle braeketsot sent with the command
string. You must specify a value for the parameter (for exarfffREQ: CENT 1000")
unless you choose another option (such as "FREQ: CENT MIN") thatsipehe syntax.
Some syntax elements (such as nodes and parameters) are endqgsede brackets ([ ).
This means that the element is optional and can be omitted. Braglkets are not sent
with the command string. If no value is specified for the optipaeameter, the instrument
will choose the default value. In the above example, "SOURce[1Rdhmthat you can
refer to source channel 1 by "SOURce" or "SOURcel", or "SOWRISOUR". Also,
since the entire SOURCce node is optional (in square brackets)ay@lso refer to channel
1 by completely omitting the SOURce node. This is because chaisribeldefault channel
for the SOURce language node. On the other hand, to refer to chanoel 2ugt use
"SOURce2" or "SOUR2" in the program line.

AEND: The EOI (end) signal of the IEEE-488 bus.

9.1 IEEE488.2 Common Command
Standard SCPI command:
*IDN *TRG *RST *CLS
*ESE *ESR *OPC *SRE
*STB
Note: This machine mainly uses the first three commonly used instructions.
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9.1.1 *IDN?

Description: Read product information.

Syntax: *IDN?

The query returns: {string 1}, {string 2}, {string 3}, {string 4} <newline><"END>

Read the data information as follows: "Manufacturer”, "Product Modelbdi®it Serial
Number", "Software Version Number"

{string 1} Make.

{string 2} Model number (SME1311/ SME1312/ SME1321/ SME1331).
{string 3} Product serial number, which is the SN number.

{string 4} Software version number.

Example: *IDN?

9.1.2 *TRG

Description: When the instrument's trigger mode is set to bus (BUS) mode, ttigge
command triggers the instrument to perform a measurement and the instrument activel
returns the measurement data after performing this measurement. Retiomtat of the
data reference: FETCh? command.

Syntax: *TRG

9.1.3 *RST

Description: Resets the machine to the factory default state, includingtleesea by the
parameter. Automatically restart after reset is complete.

Syntax:*RST
Example: *RST

9.1.4 *CLS

Description: Clear the following event
Syntax: *CLS

Status Byte Register

Standard Event Status Register
Operation Status Event Register
Example: *CLS
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9.1.5 *ESE

Description: Set the Standard Event Status Enable Register.
Syntax: *ESE <?|numeric>

Parameter:
<numeric>
Description | Set the value of the standard event status enable re
Range 0-255
Initial value | 0
Step 1
Return format: {numeric}<newline><"END>
9.1.6 *ESR

Description: Reads the value of the Standard Event Status Register. Exdustaugrimand
clears the value of this register.

Syntax: *ESR?
Return format: {numeric}<newline><"END>

9.1.7 *OPC

Description: Sets the Standard Event Status Register OPC bit (bitO)llgftanding
operations are completed. (cannot be queried)

Syntax: *OPC

Description: Read 1 after all pending operations are completed. (only for inquiry)
Syntax: *OPC?

Return format: {1}<newline><"END>

9.1.8 *SRE?

Description: Set or query the value of the Service Request Enable Register.
Syntax: *SRE <numeric>

Syntax:*SRE?
Parameter:
<numeric>
Description Set the value of the service request enable register.
Range 0-255
Initial value 0
Step 1

Return format: {numeric}<newline><"END>
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9.1.9 *STB?

Description: Query the value of the Status Byte Register.
Syntax: *STB?

The query returns: {numeric}<newline><"END>

9.2 SCPI Commands

Subsystem commands for SME13XX:

DISPlay FUNCtion COMPare BINset HARMonic WAVE SYSTem
MEMory TRIGger FETCh HANDIe

9.2.1 DISPlay Subsystem Commands

It mainly involves switching instructions for each display page.
Description: Control page switching and query

Syntax: :DISPlay:page {<? | PageName>}

Parameters: The value of PageName is MEASurement | C@\iBar | HARMonic | wave |
MSETup | compset | binset | harmset | HANDIe | SYSTem | FLISt

Example:

:DISPlay:page ? ---- Returns the name of the page corresponding to the setting;
:DISPlay:page meas ----Enter the measurement display(tregeriginal display A or B page);
:DISPlay:page msetup ----Enter the measurement settings page;

Special case:

:DISPlay:page meas A ----Enter the measurement display page A page

:DISPlay:page meas B ----Enter the measurement display page B page

Description: page test data display function switch
Syntax: :DISPlay: SWITch {? | ON | OFF}
Parameter: ON ---- Set the page refresh to display the measurenodnt res
OFF ----Set the page does not refresh the display measurement results
Example:
:DISPlay: SWITch ? ----Query and return the measurement data displdaypfunc
:DISPlay: SWITch on ----Open measurement data display function;
:DISPlay: SWITch off ---- Turn off the measurement data display function;
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9.2.2 FUNCtion Subsystem Commands

It mainly involves querying and setting the relevant parameters in the nreasticisplay
page and measurement setting page.

Description: Voltage range query and control

Syntax: :FUNCtion:VOLTage:RANGe {? | VRangeNum | auto}
:FUNCtion:VOLTage:RANGe:AUTO {? | ON | OFF}

Parameter: VRangeNum is 0/1/2/3.

Example:

‘FUNCtion:VOLTage:RANGe ? ----Query and return the current voltage range;
:FUNCtion:VOLTage:RANGe 1 ----Set the voltage range to switch t@Ran
:FUNCtion:VOLTage:RANGe auto ----Set the voltage range to smdauto range;
:FUNCtion:VOLTage:RANGe:AUTO ? ----Query the automatic rangeadtage range;
‘FUNCtion:VOLTage:RANGe:AUTO ON ----Set the voltage range autarabys;
‘FUNCtion:VOLTage:RANGe:AUTO OFF ----Set the voltage range is otdraatic;

Query the return content.

VRangeNum
Range (automatically with AUTO-prefix)

0 75V(AUTO-75V)
1 150V
2 300V
3 600V

Description: Current range query and control
Syntax: :FUNCtion:CURRent:RANGe {? | IRangeNum | auto}
:FUNCtion:CURRent:RANGe:AUTO {? | ON | OFF}
Parameters: IRanameNum is 0/1/2/3/4/5/6/7
Example:
:FUNCtion:CURRent:RANGe ? ----Query and return the current current range;
‘FUNCtion:CURRent:RANGe 1 ----Set the current range to Rangel,
:FUNCtion:CURRent:RANGe auto ----Set the current range to auto;range
:FUNCtion:CURRent:RANGe:AUTO ? ----Query the automatic statinefcurrent range;
:FUNCtion:CURRent:RANGe:AUTO ON ----Set the current range to AUJID,
‘FUNCtion:CURRent:RANGe:AUTO OFF ----Set the current range to AUFF;
(Note: Only SME1331 model has Range 7))
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Query the return content.
IRangeNum | Range (with AUTO-prefix in AUTO ON)
SME131X SME1321 SME1331
0 10mA ImA 10mA
1 30mA 3mA 30mA
2 100mA 10mA 100mA
3 400mA 40mA 400mA
4 1.5A 150mA 1A
5 5A 500mA 3A
6 20A 2A 10A
7 - - 40A

Description: Measurement display A page settings and query 4 measuremergteesa
Syntax: :FUNCtion:{funcalfuncb|funcc|funcd} {? | STR}

Parameters: funcalfuncb|funcc|funcd----window parameter manepeesenting a/b/c/d
respectively

STR is the parameter name corresponding to each window, and the ialue
ulilp/ptltivalvar/e/cful Cfilupk+/upk-/ipk+/ipk-

Example:

:FUNCtion:{funcalfuncb|funcc|funcd} ? ----Return the parameter nafrtbe corresponding
window

:FUNCtion:funca {uli|p|pf|f|cfulupk+|upk-} ----Set the measuremergrmpaters of window A
:FUNCtion:funcb {uli|p|cfi|lipk+|ipk-} ----Set the measurement patanseof window B
:FUNCtion:funcc {uli|p|pf|f} ----Set the measurement parametersrafow C
:FUNCtion:funcd {uli|p|pf|flva|var|e} ----Set the measurement paexmet window D
(Note: The optional parameters are different for each windowseleaite instructions
according to the given example)

Description: Test mode settings
Syntax: :FUNCtion:mode {?|rms|ac|dc}
Parameters: RMS|AC|DC ---- represent the test mode of "effective VAIC / DC"
Example:
‘FUNCtion:mode ? ----Query and return the current test mode
:FUNCtion:mode rms ----Modify the test mode to the RMS test mode
(Note: In DC test mode, the parameters corresponding to 4 windows cannot be modified.)
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Description: Test synchronization settings
Syntax: :FUNCtion:SYNChro {?|SOURce/AUTO|line|VOLTage|CURRent
Parameters: SOURce/AUTO ----Select sync signal to autonigtsvaitch
VOLTage ---- locks the sync signal on the voltage channel
CURRent ----Lock sync signal on current channel
Line ---- Lock sync signal on the power supply (power frequency signal)
Example:
‘FUNCtion:SYNChro ? ----Return the current synchronization settings
:FUNCtion:SYNChro SOURCce ----Modify the sync line of the setup test
‘FUNCtion:SYNChro AUTO ---- Function as above
:FUNCtion:SYNChro VOLTage ---- Synchronous locking of the voltage channel
‘FUNCtion:SYNChro CURRent ----Synchronous locking of the current channel
:FUNCtion:SYNChro LINE ---- Synchronous locking the power frequency channel

Description: Test line 5kHz filter function setting
Syntax: :FUNCtion:linefilt {?]ON|OFF}

Parameters: ON/OFF ---- respectively represent the 0PN/ status of the test filtering
function

Example:
:FUNCtion:linefilt ? ----Query and return the current sync line
‘FUNCItion:linefilt {ON|OFF} ----Modify the setup testing SkHz filtexg function

Description: The settings of the average number of measurements
Syntax: :FUNCtion:avg {?|<NUM>}
Parameters: NUM takes values from 1 to 32
Example:
‘FUNCtion:avg ? ----Query and return the current average number of measise
‘FUNCtion:avg 6 ----Modify the average number of measurements to 6 times

Description: Set the energy integral control method
Syntax: :FUNCtion:ecmode {?|MAN|CONTinue}
Parameters: MAN | CONTIinue respectively stands for "Manual / Contimaunot
Example:
:FUNCtion: ecmode? ----Query and return the current energy integral comidel m
‘FUNCtion: ecmode {MAN|CONTinue} ----Set the energy integration control mode

Description: Set the energy integral control method
Syntax: :FUNCtion:etime {?|< ehour,emin,esec>}
Parameters: ehour, emin, esec represent "hour, minute, second" control
ehour value range: 0~9999
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emin, esec value range: 0~59
Example:
:FUNCtion: etime? ----Query and return the current energy integratidrtiline
‘FUNCtion: etime 1,22,33 ----Modify the setting energy integrationt time to 1 hour 22
minutes 33 seconds
Description: Control energy integration running status
Syntax: :FUNCtion:ENERQgy {?|run | stop | reset}
Parameters:
run ---- start running
Stop ---- stop running
Reset ---- cumulative result and cumulative time reset
Example:
:FUNCtion: ENERQgy ? ----Query and return the current energy infegrainning status
:FUNCtion: ENERgy run ----Start running energy score
:FUNCtion: ENERQgy stop----Stop running energy score
‘FUNCtion: ENERQgy reset----Reset energy integration result anddistatus

9.2.3 COMPare Subsystem Commands

It mainly involves querying and modifying the related parametethe comparison display
page and the comparison setting page.
Description: Set the comparison function main switch
Syntax: :COMPare:SWITch {?|ON|OFF}
Parameters: ON|OFF stands for "ON/OFF"
Example:
:COMPare:SWITch ? ----Query and return the current comparison swital sta
:COMPare:SWITch {ON|OFF} ----Modify the setting of comparison switdtus

Description: Set the comparison beeper control
Syntax: :COMPare: BEEPer{?|[NG|GD|OFF}
Parameters: NG|GD|OFF stands for "bad/good/off"
Example:
:COMPare: BEEPer? ----Query and return the current comparison status
:COMPare: BEEPer{NG|GD|OFF } ----Modify the setting of comparisogplee control state
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Description: parameter settings of the comparison output channel
Syntax: :COMPare:HANDIe[1]2|3|4] {?|STR}
Parameters: HANDIe[1|2|3|4] represents the output of 4 channels;
STR is the channel optional parameter name, which is:
u / upk+ / upk- / uthd
| / ipk+ / ipk- / ithd
P /va/var
PF /f/cfi
Example:
:COMPare:HANDIe2 ? ----Query and return the controlled parametergiitochannel 2

:COMPare:HANDIe3 PF ----Modify the setting controlled paranetf output channel 3 to
PF.

(Note: Since some instruments do not have harmonic analysis functior, itheno
corresponding Uthd and Ithd option.)
Description: Set the upper and lower limits of the comparison mteasnand the
corresponding independent switch states.
Syntax: :COMPare:PARAmeter:{ STR }:<LOW | HIGH> {? | float}
:COMPare:PARAmeter:{ STR }: SWITch {? | ON | OFF}
Parameters: STR is the parameter name corresponding to each channdud e va
u / upk+ / upk- / uthd
| / ipk+ / ipk- / ithd
P /valvar
PF /f/cfi;
LOW / HIGH represents the lower or upper limit respectively;
Float represents the floating point data size;

SWITch represents an independent comparison switch corresponding tseltdwted
parameter;

ON/OFF represents the independent comparison switch state corregptmdine selected
parameter;

Example:

:COMPare:PARAmeter:u:LOW ? ----Return the lower limit of the volteg@parison
:COMPare:PARAmeter:u: SWITch ?----Return voltage comparison indepesdéch state
:COMPare:PARAmeter:u:HIGH 600.6 ----Set the upper limit of \ggtaomparison to 600.6V

:COMPare:PARAmeter:u: SWITch on ----Turn on the independentckwitr voltage
comparison

(Note: Since some instruments do not have harmonic analysis functiol, itheno
corresponding Uthd/Ithd option for STR.)
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Description: Clear the upper and lower limits of all paramedars independent switch
settings

Syntax: :COMPare clear
parameter:
Example::COMPare clear ---- Return OK after successful exacuti

9.2.4 BINset Subsystem Commands
It mainly involves querying and modifying related parameterkenbin display page and the
bin setting page.
Description: Set the bin mode
Syntax: :BINset:BINMode {?|COMPare|BIN}
Parameters: COMPare|BIN stands for "single bin comparison/bin comparison”
Example:
:BINset:BINMode ? ----Query and return the current bin mode
:‘BINset:BINMode BIN ----Modify the bin mode as BIN mode

Description: Set bin comparison beeper control
Syntax: :BINset:BEEPer {?|NG|GD|OFF}
Parameters: NG|GD|OFF stands for "bad/good/off"
Example:
:‘BINset:BEEPer ? ----Query and return the current bin comparison beapeyr st
:‘BINset:BEEPer NG ----Modify the setting bin comparison beeper conanissto NG

Description: Set bin comparison function switch
Syntax: :BINset:SWITch {?|ON|OFF}
Parameters: ON|OFF stands for "ON/OFF"
Example:
:BINset:SWITch ? ----Query and return the current bin comparison switcls stat
:‘BINset:SWITch ON ----Modify the setting bin comparison switch statusNo O

Description: Set the bin number in the single bin comparison state
Syntax: :BINset:LOADbin {?|<NUM>}
Parameter: NUM value range 1~6 represents the bin number of the 6 groups of bins
Example:
:‘BINset:LOADbin ? ----Query and return the currently loaded bin number

‘BINset:LOADDbin 1 ----Modify the setting single bin comparison range tal#ta under BIN
1
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Description: Set the bin parameter
Syntax: :BINset:PARAmeter {?|STR}
Parameters: STR is the parameter name participating in the bin sohegallie is:
u / upk+ / upk- / uthd
| / ipk+ / ipk- / ithd
P /va/var
PF /f/cfi;
Example:
:BINset:PARAmeter ? ----Query and return the controlled parametergmitathannel 2
:‘BINset:PARAmeter pf ----Modify the controlled parameter of output nk&8 to PF
(Note: Since some instruments do not have harmonic analysis functior, itheno
corresponding Uthd and Ithd option)
Description: Set the data mode corresponding to the upper and loweddimiof the bin
comparison.
Syntax: :BINset:DATAmode {?|ABS|PERcent}
Parameters: ABS|PERcent means "absolute value mode / percentage mode"
Example:

:‘BINset:DATAmode ? ----Query and return the data mode of the wgmklower limits of the
bin comparison.

‘BINset:DATAmode ABS ----Modify the data mode of the upper and tdimgts of the bin
comparison to the absolute value mode

(Note: The ABS here is the same as the rest of the insttuin@oes not mean the true absolute
value, but only the real number distinguishing from the percentageathénvolved will have
positive and negative points.)

Description: Set the nominal value of the upper and lower limitafdtan comparison in
percentage mode
Syntax: :BINset:NORMal {?|float}

Parameters: float represents a floating point data sa¢ fumber with realistic significance
corresponding to the bin sorting parameter)

Example:
:‘BINset:NORMal ? ----Query and return the current nominal value data size
:‘BINset:NORMal 220.2 ----Modify the the current nominal value data size to 220.2

Description: Set the parameter settings of the comparison output channel

Syntax: :BINset:bin{<1|2|3|4|5|6>} {<lowabs | highabs | lowpeighper | low | high>} {? |
float}

Parameters: bin[1|2|3|4|5|6] respectively represent the 6 seta oludabers for bin sorting;
Lowabs | highabs represents the upper and lower limit data size in absolutemedaje

Lowper | highper indicates the upper and lower limit data sizgercentage mode, and the
corresponding size ranges from 0.00 to 100.0.
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Low | high means to set the data in the current data mode,

Float represents the size of the floating point data;

Example:

:‘BINset:binl:lowabs ? ----Return the lower limit value in the absolute value mo@N 1

:BINset:binl:highper ? ----Returns the upper limit value in the percentage oro8ENf 1

:BINset:binl:high ? ----Returns the upper limit of the current data mode fod BIN

:BINset:binl lowabs 99.99 ----Set the lower limit of the absolute value modeNbt Bl

:BINset:binl highper 99.99 ----Set the upper limit in the percentage mode fat BIN

:‘BINset:binl high 88.88 ----Set the upper limit of the current mode for BIN 1
Description: Clear the upper and lower limit setting data ol é for the current bin

sorting parameter, including the nominal value data.

Syntax: :BINset clear

Parameters:

Example: BINset clear ---- Return OK after execution

9.2.5 HARMonic Subsystem Commands

Description: Set the harmonic analysis function to analyze the switch status
Syntax::HARMonic:SWITch {?|ON|OFF}
Parameters: ON|OFF stands for "ON/OFF"
Example:
‘HARMonic:SWITch ? ----Query and return the current harmonic anadygish status
‘HARMOonic:SWITch ON ----Modify the setting harmonic analysis swistitus to ON

Description: Set the harmonic analysis parameter item
Syntax::HARMonic:item {?|VOLTage|CURRent|all}
Parameter: VOLTage|CURRent|all means to analyze harmdaiofd&oltage/current/voltage
and current”
Example:
‘HARMonic:item ? ----Query and return the parameters of the currenoh@ranalysis

‘HARMonic:item VOLTage ----Modify the setting harmonic anayparameter item to
voltage

‘HARMonic:item CURRent ----Modify the setting harmonic anaysarameter item to current
‘HARMonic:item all ----Modify the harmonic analysis parameter itemoltage and current
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Description: Set the calculation standard for harmonic analysis data
Syntax::HARMonic:calstd {?||IEC|CSA}

Parameters: IEC|CSA stands for two calculation standardsiteirriational Electrotechnical
Commission / Canadian Standards Association”

Example:

‘HARMonic:calstd ? ----Query and return the calculation standarthefcurrent harmonic
analysis data

‘HARMonic: calstd IEC ----Modify the calculation standard forrhanic analysis as IEC
standard

Description: Set the display form of the harmonic analysis result
Syntax::HARMonic:form {?|COMMon|list|bar}
Parameters: COMMON|list|bar means three display forms of "ndrmsal histogram"
Example:

‘HARMonic:form ? ----Query and return the display form of the enirtharmonic analysis
result

‘HARMonic:form list ----Modify the display of harmonic analysis resaksa list form

Description: Set the data mode corresponding to the harmonic analysis data
Syntax::HARMonic:DATAmode {?|ABS|PERcent}
Parameters: ABS|PERcent means "absolute value mode / percentage mode”"
Example:

‘HARMonic:DATAmode ? ----Query and return the data mode of theentirharmonic
analysis

‘HARMonic:DATAmode PERcent ----Modify the data mode of settiagnionic analysis to
percentage mode

Description: Set the up and down direction key response of the harmonic display page
Syntax::HARMonic:key {up|down}
Parameters: up|down means "up/down"
Example:
‘HARMonic:key up ----Upward direction key response effect of the harmonicagligpige

‘HARMonic:key down ----Downward direction key response effecthef harmonic display
page
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9.2.6 WAVE Subsystem Commands

Description: Set the waveform display parameter item
Syntax: :wave:item {?|VOLTage|CURRent|all}

Parameters: VOLTage|CURRent|all respectively representwthesforms for analyzing
"voltage/current/voltage and current”

Example:

‘wave:item ? ----Query and return the parameter of the current waveform
‘wave:item VOLTage ----Modify the setting waveform parameter i@nottage
:‘wave:item CURRent ----Modify the setting waveform parameter itecuarent
‘wave:item all ----Modify the setting waveform parameters foragdtand current

9.2.7 SYSTem Subsystem Commands

Description: Set button beeper switch
Syntax: :SYSTem:BEEPer {?|ON|OFF}
Parameters: ON|OFF stands for "ON/OFF"
Example:
:SYSTem: BEEPer ? ----Query and return the current button beeper swaiich st
:SYSTem: BEEPer {ON|OFF} ----Modify the setting button beeper switchrabstiatus "ON
or OFF"
Description: Perform system software upgrade operations
Syntax: :SYSTem:update
parameter:
Example:

:SYSTem:update ----Execute system software upgrade operation

Description: Set the system language
Syntax: :SYSTem:LANGuage {?|ENglish|CHinese}
Parameters: English | CHinese stands for "English/Chinese"
Example:
:SYSTem:LANGuage ? ----Query and return the current system language
:SYSTem:LANGuage ch ----Modify the setting system language to Chinese

Description: Set the system date----year
Syntax: :SYSTem:year {? | NUM}
Parameter: NUM value range 11~99
Example:
:SYSTem:year 17 ----Modify the setting date to 2017
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Description: Set the system date----month
Syntax: :SYSTem:MONth {? | NUM}
Parameter: NUM value range 1~12
Example:
:SYSTem:MONth 01 ----Modify the setting date to January

Description: Set the system date----day
Syntax: :SYSTem:date {? | NUM}
Parameter: NUM value range 1~31
Example:
:SYSTem:date 01 ----Modify the setting date to 01

Description: Set the system time ---- hour
Syntax: :SYSTem:hour {? | NUM}
Parameter: NUM value range 0~23
Example:
:SYSTem:hour 12 ----Modify the setting date to 12 hours

Description: Set the system time----minute
Syntax: :SYSTem:MINute {? | NUM}
Parameter: NUM value range 0~59
Example:
:SYSTem:min 12 ----Modify the setting date to 12 minutes

Description: Set the system time ---- second
Syntax: :SYSTem:SECond {? | NUM}
Parameter: NUM value range 0~59
Example:
:SYSTem:sec 12 ----Modify the setting date to 12 seconds

9.2.8 MEMory Subsystem Commands

Description: Load the internal settings file
Syntax: :MEMory:load NUM
Parameter: NUM value range 1~102
Example:
:MEMory:load 1 ----Load the setting file No. 1 in the internal file list

Description: Save the current parameter settings to an internal file
Syntax: :MEMory:save {NUM,Fname}
Parameter: NUM value range 1~102
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The value of Fname is a string of characters, which is a reasonable féde Tiaenength is no
more than 8. If the file name has a suffix of .STA, the length is no more than 12 aisaracte

Example:

:MEMory:store 1,abc ----Save the current setting of the pat@anto the file number 1 with the
file name "ABC.STA"

:MEMory:store 1,abc.STA---- the same as above

9.2.9 TRIGger Subsystem Commands

Description: Perform a bus trigger test
Syntax::TRIGger[:IMMediate]
Parameter: [:IMMediate] can be omitted
Example:
:TRIGger or
:TRIGger:IMMediate

Description: Set the trigger mode
Syntax::TRIGger:SOURce {? | INTernal | EXTernal | BUS | MAN
Parameter: INTernal | EXTernal | BUS | MAN means "intéen&trnal/bus/manual”
Example:
‘TRIGger:SOURce ? ----Query and return the measuremggetrmode of the current system
' TRIGger:SOURce BUS ----Set the measurement trigger mode to ggertri

Description: Set the trigger delay time
Syntax::TRIGger:DELay {? | min | max | NUM}
Parameter: min means the minimum value, that is, the minimum delay time is 0s.
Max means the maximum value, that is, the maximum delay time is 60s.
NUM ranges from 0.000 to 60.00
Example:

‘TRIGger:DELay ? ----Query and return the measurement trigglay time of the current
system

‘TRIGger:DELay min ----Set the measurement trigger delay time tmihienum delay Os
‘TRIGger:DELay max ----Set the measurement trigger d@tag to the minimum delay of 60s
‘TRIGger:DELay 0.001 ----Set the measurement trigger delay timeg$o 1m
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9.2.10 FETCh Subsystem Commands

Description: Query and return relevant measurement data of the current page
Syntax: :FETCh?
Parameter:
Example:

:FETCh? ---- Measurement display page A returns the measotreesellts of 4 windows in
turn;

---- Measurement display page B returns all displayed results in turn;

----Compare display page returns the test results and compaesoltsrof all displayed
parameters;

----BIN display page returns the test results and bin sortsglts of the selected bin
parameters;

----Harmonic display page returns the calculation results of Uthd and Ithd;
----Waveform display page returns the same as the measurement digagg;B
Note: the order of the parameters returned by the measurement displayi& page

volt, curr, power, pf, freq, va, var, energy, cfu, cfi, upk+, upk-, ipk+, ipk-, upgp,a total of
16 parameters ;

Compare result parameters return order:

Voltage U, voltage positive peak UPK+, voltage negative peak UPK-, [voltage tatabiar
UTHD], Current |, current positive peak IPK+, current negativek g@&-, [current total
harmonic ITHD], Active power P, total power VA, virtual work VAR, Rawfactor PF,
frequency Freq, current peak factor CFi.

Bin sorting result return content: the test result, the bin comparison result.

Description: Measurement data is automatically returned to the settings
Syntax: :FETCh:auto {? | ON | OFF}

Parameters: ON ---- set the data automatically returtisstbost computer after each test, the
return data is the same as the above syntax;

OFF ----Set to turn off the automatic return function of measurement data,

Example:

‘FETCh:auto ? ----Query and return the current automatic data return funetion status

:FETCh:auto on ----Set the data to automatically return to the host computeraatieiest

‘FETCh:auto off ----Set to turn off the measurement data auto return function
Description: Query 16 basic measurement results, which is equivalté@ query result

of measurement display B, you use this command to query the basic data inany pag

Syntax::FETCh all

Returns: parameter order: volt, curr, power, pf, freq, va, var, engg\cfi, upk+, upk-, ipk+,
ipk-, upp, ipp, a total of 16 parameters;

Example: :FETCh all ----Query the test results in the current test motlées, ttkee above 16;
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Description: Query the measurement result of the specified parameter
Syntax::FETCh {VOLTage | CURRent | ...}

Parameters: See the returned data order introduction of the nmastisplay B page, the
listed parameters can be entered as optional parameters. Threfgasacan also be directly
sent the corresponding values 0~15.

Example:
:FETCh CURRent ----Query the test result of the current in the currémhoee
‘FETCh 1 ----Features are equivalent to the above

Description: Query the harmonic analysis data of the specified number of times
Syntax::FETCh:HARMonic:{VOLTage | CURRent} {NUM | ALL | “n0O,n1"}

Parameters: VOLTage | CURRent----Two choices, indicatingqtery of harmonics of
voltage or current

NUM ---- Specify the number of single harmonic to be queried

ALL ----Query all harmonic data, ie 2~50 harmonic data

"n0,n1" ----Query the harmonic data of the specified number of intervals,
n0<=n1, and the value ranges from 2 to 50.

(Note: you need to send double quotes together)

Example:

:FETCh:HARMonic:VOLTage 2 ----Return 2 times of voltage harmonic data
‘FETCh:HARMonic:VOLTage all ----Return 2~50 times of all voltage hamio data
‘FETCh:HARMonic:VOLTage "6,9"----Return 6~9 times of voltage harmalaita
:FETCh:HARMonic:CURRent 3 ----Return 3 times of current harmonic data
‘FETCh:HARMonic:CURRent all ----Return 2~50 times of all current harmdata
:FETCh:HARMonic:CURRent "2,9"----Return 2~9 times of current harmonic data

Description: Query the composition of the total harmonics of voltage and current
Syntax: :FETCh:HARMonic THD
Parameters:
Example:
:FETCh:HARM THD ----Return total voltage and current harmonics

Description: Query voltage or current waveform data
Syntax::FETCh:wave {VOLTage | CURRent}

Parameters: VOLTage | CURRent----Two choices, which indicateerying the waveform
data of the voltage or current.

Example:
:FETCh:wave VOLTage ----Query the voltage waveform data
:FETCh:wave CURRent ----Query the current waveform data
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Note: Since the waveform data is relatively more, only 128 pointwaveform data are

returned here. The source of the 128-point data is the point data ofethvpa@nt position

obtained by sampling in one cycle, which is enough to describe the waveform.
Description: Query the comparison results of comparable parameters

Syntax: :FETCh COMPare

Parameters:

Example:

:FETCh COMPare ----Return the comparison result

Description: Query the bin sorting result of the current parameter
Syntax::FETCh BIN
Parameters:
Example:
:FETCh BIN ----Return the bin sorting result

9.2.11 HANDIe Subsystem Commands

Description: Query and return the control mode of Handle output signal

Syntax::HANDIle:HANDIe[1/2/3/4]:FUNCtion {? | failcont | pasmt | failpulse | Passpulse |
off} or :HANDIle:HANDIe[1/2/3/4]:FUNCtion {? | f2 | f3 | f4 | {5 | f6}

Parameter: HANDIe[1/2/3/4] indicates the corresponding 4 output channels
Failcont | passcont it means "failed conduction / qualified conduction”
Failpulse | passpulse it means "failed pulse / qualified pulse"

Off it means to turn off the output function of the corresponding channel

F2 | f3 | f4 | f5 | f6 One-to-one correspondence between the positioneaalove function,
and one-to-one correspondence with the corresponding soft key position

Example:

‘HANDIe:HANDIel:FUNCtion ? ---- Query and return the function cohtmode
corresponding to channel 1.

‘HANDIe:HANDIel:FUNCtion failcont ----Set the output control @dfannel 1 to unqualified
conduction.

‘HANDIe:HANDIe2:FUNCtion passcont----Set the output control of cha@n® qualified
conduction.

‘HANDIe:HANDIe3:FUNCtion failpulse----Set the output control dfamnel 3 to unqualified
pulse.

‘HANDIe:HANDIe4:FUNCtion passpulse----Set the output control oincleh 4 to qualified
pulse.

‘HANDIe:HANDIel:FUNCtion off ----Set the output control of channel 1 to OFF.
Example:
:SYSTem:date 01 ----Modify the setting date to 01
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Description: Set the system time ---- hour
Syntax: :SYSTem:hour {? | NUM}
Parameter: NUM value range 0~23
Example:
:SYSTem:hour 12 ----Modify the setting date to 12 hours

Description: Set the system time----minute
Syntax: :SYSTem:MINute {? | NUM}
Parameter: NUM value range 0~59
Example:
:SYSTem:min 12 ----Modify the setting date to 12 minutes

Description: Set the system time ---- second
Syntax: :SYSTem:SECond {? | NUM}
Parameter: NUM value range 0~59
Example:
:SYSTem:sec 12 ----Modify the setting date to 12 seconds

9.3 ModeBus commands
9.3.1 Command format

Writing the command

Sending format

Instru | Funct | High | Low | High | Low | Num | Data | ...... Data | CRC | CRC
ment | ion addr | addre | bytes | bytes | ber of | byte byte | Low | High
addre | code | ess |ss data |1 n

ss

Return format
Instrument | Function High Low High | Low | CRC | CRC
addres: code addres: addres: | bytes | bytes | Low | High

a) Instrument address

It refers to the local address of the instrument, which cantbe #e bus address of the
instrument's system setting interface. The value range is: 1~31

b) Function code: OxOF
This command can write one data or multiple data, so its code is: OXOF
c) High address and low address

It refers to the storage address of the data in the instrumieicty can be a real storage
address or a mapped address.

d) High bytes and low bytes
It refers to the total number of bytes written for this operation.
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e)

f)

9)

Number of data

It refers to the total number of data written by this operatfahis to write one data, the
value is: 0x01

Data byte 1~data byte n

Write these data content to the instrument.

CRC high and CRC low

CRC 16-bit check, we use the look-up table method for CRC check.

Example: The specific instruction and function setting relationghigetailed in the
Appendix Table ModeBus command function comparison table (Section 9.3.3);

Set the voltage range, set to Range 2 (ie 300V), the storagessdufrvoltage range
parameter in the instrument is 0x0003, the instrument bus address is 8.

Then the command is:
0Ox08 | OXOF | Ox01 | Ox03| 0Ox0Q Ox01| Ox01| Ox02| 2B 3C

Where, Data byte 1~data byte 4 are the values of the fregudectype is float, which is 4
bytes.

The return information is as follows:

0x08 OxOF 0x01 0x03 0x0d@ 0x01 Ox644 0x92

Reading the command

Sending format
Instrume | Function| High Low High Low CRC CRC
nt addres:| code | addres:| address| bytes | bytes Low High

Return format

Instr | Func| High | Low | High | Low | Num | Data | ...... Data| CRC | CRC
ume | tion | addr | addr | bytes| bytes| ber | byte byte | Low | High
nt | code| ess | ess of 1 n

addr data

ess

The function code is: 0x03

Example: The specific instruction and function setting relationshigetailed in the

Appendix Table ModeBus command function comparison table (Section 9.3.3);

To read the test value of the voltage in the current mode, the estaddgess is 0XO0AQ, the
instrument number is 8.

Then the command is:

0Ox08 | Ox03| Ox00] OxAQ OxO00 | Ox04| O0Ox44| 0xBZ

The return information is as follows:

Data Data | CRC | CRC

0x08 | 0x03| 0x00| OxAQ 0x0Q 0xof oo | | o™ | [ow | Kiign
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9.3.2 CRC16 calculation method - look-up table metid
a) First define two 256-byte checklists

/I CRC high byte value table

const BYTE chCRCHTalbe[] = // CRC high byte value table

{
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,

0x00, O0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, Ox01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, O0xCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x01, O0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x00, O0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40

|8

/I CRC low byte value table

const BYTE chCRCLTalbe[] =

{

0x00, 0xCO0, 0xC1, 0x01, OxC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, OxC7,
0x05, 0xC5, 0xC4, 0x04, OxCC, 0x0C, 0x0D, 0xCD, 0x0F, OxCF, OxCE, OxOE,
Ox0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9,
0x1B, 0xDB, 0xDA, 0x1A, 0x1E, OxDE, OxDF, Ox1F, OxDD, 0x1D, 0x1C, OxDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, O0xD2, 0x12, 0x13, 0xD3,
0x11, O0xD1, 0xDO0, 0x10, O0xFO0, 0x30, 0x31, OxF1, 0x33, OxF3, OxF2, 0x32,
0x36, OxF6, OxF7, 0x37, OxF5, 0x35, 0x34, 0xF4, 0x3C, OxFC, OxFD, 0x3D,
OxFF, Ox3F, Ox3E, OxFE, OxFA, 0x3A, 0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38,
0x28, OXES8, OxE9, 0x29, OXEB, 0x2B, 0x2A, OXEA, OXEE, Ox2E, Ox2F, OXEF,
0x2D, OXED, OXEC, 0x2C, OxE4, 0x24, 0x25, OXE5, 0x27, OXE7, OXE6, 0x26,
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0x22, OxE2, OxE3, 0x23, OXE1, Ox21, 0x20, OXEO, 0xAO0, 0x60, 0x61, OxA1,
0x63, 0xA3, OxA2, 0x62, 0x66, OxA6, OXA7, 0x67, OxAS5, 0x65, 0x64, OxA4,
0x6C, OXAC, OxAD, 0x6D, OxAF, Ox6F, OX6E, OXAE, OXAA, Ox6A, 0x6B, OXAB,
0x69, 0xA9, OxA8, 0x68, 0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, 0x7A, OxBA,
OxBE, Ox7E, Ox7F, OxBF, 0x7D, OxBD, OxBC, 0x7C, 0xB4, 0x74, 0x75, 0xB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xB1, Ox71, 0x70, OxBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97,
0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C, 0x5D, 0x9D, Ox5F, Ox9F, Ox9E, Ox5E,
Ox5A, Ox9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98, 0x88, 0x48, 0x49, 0x89,
0x4B, 0x8B, 0x8A, 0x4A, Ox4E, Ox8E, 0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42, 0x43, 0x83,
0x41, 0x81, 0x80, 0x40
3
b) then calculate
WORD CRC16(BYTE* pchMsg, WORD wDatalen)
{
BYTE chCRCHi = OxFF; // High CRC byte initialization
BYTE chCRCLo = OxFF; // Low CRC byte initialization
WORD windex; // Index in the CRC loop
while (wDatalLen--)
{
/[ Calculate CRC
windex = chCRCLo " *pchMsg++ ;
chCRCLo = chCRCHi * chCRCHTalbe[wIndex];
chCRCHi = chCRCLTalbe[wIndex] ;

}
return ((chCRCHi << 8) | chCRCLo) ;

}
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9.3.3 Command function comparison table

Instrument| Function | Command | Number | Data Data byte Instruction function meaning
bus code address of data | Numb
addres: bytes er
Instrument| Read/ High + High + | Data | The setting value
address | write low low Numb | corresponding to
er the address
1~-31 R 0x0000 Query the instrument IDI
R/W 0x0001 0x0001| 1 0x01 Turn on the data display functis
0x0C Turn off the data display functi
R/W 0x0002 0x0001| 1 0x0C Measurement display
0x01 Measurement display
0x02 Compare displa
0x03 BIN display
0x04 Harmonic display
0x05 Waveform display
0x06 Measurement sett
0xQ7 Compare setu
0x08 BIN setup
0x09 Harmonic setyj
0x0A Handle setu|
0x0B System setu
0x0C Internal file display
R/W 0x0003 0x0001 | 1 <0x00~0x03> | Voltage rang
R/W 0x0004 0x0001| 1 0x0C Voltage range AUTO O
0x01 Voltage range AUTO OF
R/W 0x0005 0x0001 | 1 <0x0C-0x07> Current rangt
R/W 0x0006 0x0001| 1 0x00 Current range OF
0x01 Current range OI
R/W 0x0007 0x0001| 1 0x00 FUNC1 measurement function is seit
0x01 FUNC1 measurement function is sefib
0x02 FUNC1 measurement function is setip
0x03 FUNC1 measurement function is setiBF
0x04 FUNC1 measurement function is seib
0x08 FUNC1 measurement function is sefiGfu
0x0B FUNC1 measurement function is setitlpk+
0x0C FUNC1 measurement function is setit/pk-
0x01 FUNC1 measurement function is sefib
0x02 FUNC1 measurement function is setip
0x03 FUNC1 measurement function is setiBF
0x04 FUNC1 measurement function is seib
0x08 FUNC1 measurement function is sefiGfu
0x0B FUNC1 measurement function is setitlpk+
0x0C FUNC1 measurement function is setit/pk-
R/W 0x0008 0x0001| 1 0x00 FUNC2 measurement function is seit
0x01 FUNC2 measurement function is setib
0x02 FUNC2 measurement function is setip
0x09 FUNC2 measurement function is se€iGfi
0x0D FUNC2 measurement function is seCitpk+
Ox0E FUNC2 measurement function is setitpk-
R/W 0x0009 0x0001| 1 0x00 FUNC3 measurement function is seit
0x01 FUNC3 measurement function is sefib
0x02 FUNC3 measurement function is setip
0x03 FUNC3 measurement function is setiBF
0x04 FUNC3 measurement function is seib
R/W 0x000A 0x0001| 1 0x00 FUNC4 measurement function is seit
0x01 FUNC4 measurement function is setib
0x02 FUNC4 measurement function is seiB
0x03 FUNC4 measurement function is seQBF
0x04 FUNC4 measurement function is setib
0x05 FUNC4 measurement function is seivA
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—

Instrument| Function | Command | Number | Data Data byte Instruction function meaning
bus code address of data | Numb
addres: bytes er
Instrument| Read/ High + High + | Data | The setting value
address | write low low Numb | corresponding to
er the address
0x06 FUNC4 measurement function is seCiwAR
0x07 FUNC4 measurement function is seQf
R/W 0x000B 0x0001 | 1 0x00 Set the measurement mode to valid vi
0x01 Set the measurement mode to
0x02 Set the measurement mode to
R/W 0x000C 0x0001| 1 0x03 Set the synchroi@matource to the line power
supply
0x01 Set the synchronization source to the voltage
signal
0x02 Set the synchronization source to the current
signal
0x00 Set the synchronization source to AU’
R/W 0x000D 0x0001| 1 0x01 Set the sampling line 5kHz filter to C
0x00 Set the sampling line filter toFF
R/W 0x000E 0x0001 | 1 0x01-0x20 Set the average number of times requ
R/W 0x000F 0x0001| 1 0x00 Set the energy integration to manual cor
0x01 Set the energy integration to auto con
R/W 0x0010 0x0004| 3 int+char+cha Set theg@nimtegration time interval (int, cha
minute, char secont
R/W 0x0020 0x0001| 1 0x01 Set the compare function switch to (
0x00 Set the compare function switch to O
R/W 0x0021 0x0001| 1 0x01 Set the compare buzzer to beeper when it
0x02 Set the compare buzzer to beeper when it pi
0x00 Turn off the compare buzzer sou
R/W 0x0022 0x0001 | 1 <0x00~0x0D> | Set the parameters corresponding to the output
0x0023 <0x00~0x0L port. Parameters 0x00~0x0D respectively
0x0024 <0x00~0x0L indicates:
0x0025 <0x00~0x0D | U/Upk+/Upk-/Uthd/I/Ipk+/1pk-
[/lthd/P/VAIVAR/PF/F/cfi
R/W 0x0026 0x0009 | 3 float+float+chd Set the lower limit, upper limit and independen
0x0027 r switch corresponding to the comparison
0x0028 parameters
0x0029
0x002A
0x002B
0x002C
0x002D
0x002E
0x002F
0x0030
0x0031
0x0032
0x0033
R/W 0x0040 0x0001| 1 0x00 Set the bin sorting mode to single bin m¢
0x01 Set the bin sorting mode to BIN mo
R/W 0x0041 0x0001| 1 0x01 Set the bin buzzer to beeper when it f
0x02 Set the bin buzzer to beeper when it pa
0x00 Turn off the bin buzzer sour
R/W 0x0042 0x0001| 1 0x01 Turn ON the BIN sorting switc
0x00 Turn OFF the BIN sorting switc
R/W 0x0043 0x0001| 1 <0x00~0x05> Set the Bilxhber BIN1~BING loaded in
single bin modt
R/W 0x0044 0x0001| 1 <0x00~0x0D»  Set the l@remeters. Parameters 0x00~0x0L0
respectively indicates:
U/Upk+/Upk-/Uthd/I/Ipk+/1pk-
/Ithd/P/VAIVAR/PF/F/cfi
R/W 0x0045 0x0001| 1 0x00 Set the data modbefipper and lower limits

of the bin sorting parameter to the absolute vajue
mode.
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Instrument| Function | Command | Number | Data Data byte Instruction function meaning
bus code address of data | Numb
addres: bytes er
Instrument| Read/ High + High + | Data | The setting value
address | write low low Numb | corresponding to
er the address
0x01 Set the data mode of the upper and lowetdimi
of the bin sorting parameter to the percentage
mode.
R/W 0x0046 0x0004| 1 float Nominal value sgjtin bin sorting parameter
percentage moc
R/W 0x0047 0x0008 | 2 f(low)+f(high) | Lower and upper limits of BIN
0x0048 Lower and upper limits of BIN
0x0049 Lower and upper limits of BIN
0x004A Lower and upper limits of BIN
0x004B Lower and upper limits of BIN
0x004C Lower and upper limits of BIN
0x004D 0x0008 | 2 f(low)+f(high) | Lower and upper limits of BIN 1 (percenta(
0x004E Lower and upper limits of BIN 2 (percentag
0x004F Lower and upper limits of BIN 3 (percentag
0x0050 Lower and upper limits of BIN 4 (percentag
0x0051 Lower and upper limits of BIN 5 (percentag
0x0052 Lower and upper limits of BIN 6 (percentag
R/W 0x0060 0x0001| 1 0x01 Set the harmonic function switch to C
0x00 Set the harmonic function switch to O
R/W 0x0061 0x0001| 1 0x00 Set the harmonic analysis item to volt:
0x01 Set the harmonic analysis item to curt
0x02 Set the harmonic analysis item to voltage &
current
R/W 0x0062 0x0001| 1 0x00 Set the harmonic calculation standard to
0x01 Set the harmonic calculation standard to C
R/W 0x0063 0x0001| 1 0x00 Set the harmonic display format to norr
0x01 Set the harmonic display format to L
0x02 Set the harmonic display format to B/
R/W 0x0064 0x0001| 1 0x00 Set the harmonic data format to absolute v
0x01 Set the harmonic data format to perceni
W 0x0065 0x0001| 1 0x00 Switch between list page up/times incre
0x01 Switch between list page down/times decre
R/W 0x0070 0x0001| 1 0x00 Waveform only displays voltac
0x01 Waveform only displays curre
0x02 Waveform displays both voltage and curr
R/W 0x0080 0x0001| 1 0x01 Set the key sound to C
0x00 Set the key sound to Of
R/W 0x0081 0x0001 | 1 0x00 Set the language to Engli
0x01 Set the language to Chine
R/W 0x0082 0x0003| 3 3char Set the date, yeanth and day:
(11~99)+(1~12)+(1~31
R/W 0x0083 0x0003| 3 3char Set the time, houmute and second:
(0~23)+(0~59)+(0~59
W 0x0090 0x0001 | 1 1~102 Load the internal file operatiot
W 0x0091 1+n 1+n 1+nBytes Save the intertaloperation, Fname length
does not exceed 15 (the first data indicates thg
file number, the latter data indicates the file
name to be save:
R/W 0x0011 0x0001 | 1 Ox00 Set to internal trigge
0x02 Set to external trigge
0x03 Set to bus trigge
0x01 Set to manual trigge
R/W 0x0012 0x0004 | 1 float(4Byte) Set the delay time 0°60.(
W 0x0013 0x0001 | 1 0x00 Bus trigger for onci
R 0x00A0 Query test resuli- voltage (U
0x00A1 Query test resuli- voltage (1)
0x00A2 Query test resuli- voltage (P’
0x00A3 Query test result- voltage (PF
0x00A4 Query test result- voltage (FREQ
0x00A5 Query test resuli- voltage (VA)
0x00A6 Query test resuli- voltage (VAR)
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Instrument| Function | Command | Number | Data Data byte Instruction function meaning
bus code address of data | Numb
addres: bytes er
Instrument| Read/ High + High + | Data | The setting value
address | write low low Numb | corresponding to
er the address
0x00A7 Query test result- voltage (E)
0x00A8 Query test resuli- voltage (CFu'
0x00A9 Query test resuli- voltage (CFi)
0x00AA Query test resuli- voltage (Upk+)
0x00AB Query test result- voltage (Upl-)
0x00AC Query test resuli- voltage (Ipk+)
0x00AD Query test resuli- voltage (Ipl-)
0x00AE Query test resuli- voltage (Upp!
0x00AF Query test resuli- voltage (Ipp)
R 0x00BO Return the result of the 2~50th hanic® of
voltage in the current data mc
R 0x00B2 Return the result of the 2~10th taarits of
voltage in the current data mo
R 0x00B1 Return the result of the 2~50th harits of
current in the current data mo
R 0x00B3 Return the result of the 2~10th twarits of

current in the current data mo
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Chapter 10 Handler Interface
10.1 Port definitions

SME1311 series power meter provides the user with a 25-pin D_typieaéfor each external
trigger signal and external Pass/Fail interface on thepaszel. This interface is mainly used
for the output of comparison result or sorting result. The pin definidtosshown in Table 10-
1 below:

Pin | Definition | Pin | Definition| Pin | Definition | Pin | Definition Pin | Definition
1 M4 Pass+ 6 M2 PassH 11 reserve 16| M4 Fail4 21 M2 Fall
2 M3 _Pass-| 7 M1 _Pass 12 [EXT.TR17 | M3_Fail - 22 | M1 _Fail -

F

G
3 | M3_Pass+ 8 | M1_PassH 13 | +5V 18 | M3_Fail+| 23] MI1_Fail+
4 | GND 9 | GND 14 | EXTV 19| +5V 24 GND
5 | M2_Pass-| 10| NC 15 M4 _Faill-20 | M2_Fail- | 25| M4_Pass-

(Table 10-1 Handle pin definition)

10.2 Specific description of the port
+5V: internal power supply, +5V;
GND: internal power supply, ground;

EXTV: external power supply, if you do not use the internal power supply of the
instrument and use external power supply, you need to remove the boot case, change one
jump cap on the Handle board to the other side, the voltage input range is +5V~+30V;
Note: It can be seen that the external power supply is not equipped with external GND
When the external power supply is selected, the high-end external power supply and
/EXT.TRIG form a loop, providing a trigger signal to the instrument;

/EXT.TRIG: External trigger pin, edge triggered, the default case is ttatdvel,

falling edge is valid. To use this function, change the trigger mode to “EXT” 08"BU
mode in the measurement setup;

Pass+ and Pass-: controlled by Handle1~4, which are the two endpoints of Rglkay si
gate output. When performing GD in GD/NG, if the test result is Pass, the outpuapf Rel
will be shorted, that is, Pass+ and Pass- are connected, the factory spmcibicéne

relay is: 30VDC/2A MAX;

Fail+ and Fail-: When performing NG in GD/NG, if the test result is, Ha@ output of
Relay will be shorted, that is, Fail+ and Fail- are connected, althoughrihegranected

to the corresponding Pass+ and Pass- respectively on the hardware, but here to avoid
misjudgment, it is recommended that if the user needs to control the external dweput w
the comparison or bin sorting result is Pass, the external circuit is conneloteld ands

of Pass+ and Pass-, and if the user needs to control the external output when the
comparison or bin  sorting result is Fail, the external circuit is connectechad Hotg

of Fail+ and Fail-;

Handlel~4 Function
function Introduction

Reserve: the system reserved pin;
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10.3 HANDLER Timing Diagram

Figure 10-1 Handle timing diagram
Handle timing instructions:
The external trigger pin only accepts falling etlgggers.

The external trigger pin only accepts falling etiiggers.

The delay time after triggering is the user-seétalglay time interval, which can be set
from 0.000s to 60s.

Start a test after the trigger delay ends, andhgetelevant data of one test.

The comparison output has 4 channels that candzk Uike 4 channels have independent
output control conditions that can be set. SedHdnadle setup page for details.

10.4 Introduction to HANDLE SETUP

Setup steps:

1) Enter into the <HANDLE SETUP> page and pressaiow keys to move the cursor.
When the cursor is in the corresponding Functiea after “Sign/EXT.TRIG”, there is
no function display in the soft key area, indiogtthat the function cannot be changed,
only for display;

2) When the cursor is located in the corresponéungction area after “Signal Hand1~4",
the following soft keys are displayed in the sy area of the screen:

Unqualified conduction, Qualified conduction, Umdjtied pulse, Qualified pulse and
OFF, there are 5 function options.

The different functions are as follows:

FAIL CONTACT | When the corresponding parameter carigon is unqualified, the relay
is closed and the output is conducti

PASS CONTACT | When the corresponding parameter eoisgn is qualified, the relay ig
closed and the output is conducti

FAIL PULSE When the corresponding parameter coisparis unqualified, the relay
is pulled for 5ms, and the output is conductiveSors.

PASS PULSE When the corresponding parameter cosopas qualified, the relay ig
pulled for 5ms, and the output is conductive for.

OFF The corresponding channel relay does noftippalhd the export is in the
off state.

2) Press the corresponding soft key or press the ENKéyRo complete the setting.
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Chapter 11 Maintenance, Service &
Warranty

Maintenance

There are no user serviceable parts inside the unit. The mebeughtfully engineered for
ease of use, accuracy and reliability. The instrument igutigréested and calibrated using
standards traceable to National Laboratories. Take care of ystournent by cleaning the
exterior of the instrument regularly with a dusting brush. Diictv is difficult to remove on

the casing & plastic parts, can be removed with a moist cloth (@&%r, 1% mild detergent)
spirit or washing benzene (petroleum ether) can be used to regreasy dirt. The display
may be cleaned with water or washing benzene (but not witit gpaohol solvents), it must
then be wiped with a dry clean lint-free cloth. Under no circuneststhe cleaning fluid should
get into the instrument. The use of cleaning agents can attack the plastic &upi@oes.

Dispatch Procedure for Service

No user serviceable parts are inside the instrument, should it bewmassary to send back
the instrument to factory for service, please observe the following procedure:

Before dispatching the instrument please write to us giving full detiile fault noticed.

1. After receipt of your communication, our service department will adyasl whether it is
necessary to send the instrument back to us for repairs adjtietment is possible in your
premises.

2. Dispatch the instrument (only on the receipt of our advice) secpaelked in original
packing duly insured and freight paid along with accessoriea @ogy of the faults
details noticed at our Service Center listed on last page of this manual, negmast to

Warranty Conditions

Scientific warrants the instrument to be free from defectaaterial and workmanship when
used under normal operating conditions in accordance with the instrugitrensn the manual
for a period of 12 (Twelve) months from date of purchase from Saeentifits authorized
dealers. The service during the warranty period will be rexden return to factory / service
center basis.

1. Its obligation under this warranty is limited to repairing or replacintg awn discretion.
This warranty shall not apply to any defect, failure or damagesed by accident,
negligence, mis-application, alteration or attempt to repair, service ofynodiny way.

2. This warranty does not include display, fuses, batteries or acesssbnis warranty is
only valid with the original purchaser who must have properly regestére product
within 15 days from date of purchase. No other warranty is expressed or implied.

3. When it becomes necessary to return the instrument to our Faatdity fkindly pack it
carefully in the original carton or equivalent and ship it duly irduransportation charges
prepaid.

4. Your Scientific instrument is a complex electronic device andrdesehe best service
available by technicians thoroughly familiar with its service and callilorgirocedures.
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