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Warranty

All QuadTech, Inc. instruments are warranted against defects in material and workmanship
for a period of one year after date of shipment. QuadTech, Inc. agrees to repair or replace any
assembly or component found to be defective, under normal use during this period.
QuadTech’s obligation under this warranty is limited solely to repairing any such instrument,
which in QuadTech’s sole opinion proves to be defective within the scope of the warranty
when returned to the factory or to an authorized service center. Transportation to the factory
or service center is to be prepaid by purchaser. Shipments should not be made without prior
authorization by QuadTech, Inc.

This warranty does not apply to any products repaired or altered by persons not authorized by
QuadTech, or not in accordance with instructions furnished by QuadTech. If the instrument
is defective as a result of misuse, improper repair, or abnormal conditions or operations,
repairs will be billed at cost.

QuadTech assumes no responsibility for its product being used in a hazardous or dangerous
manner either alone or in conjunction with other equipment. High voltage used in some
instruments may be dangerous if misused. Special disclaimers apply to these instruments.
QuadTech assumes no liability for secondary charges or consequential damages and in any
event, QuadTech’s liability for breach of warranty under any contract or otherwise, shall not
exceed the purchase price of the specific instrument shipped and against which a claim is
made.

Any recommendations made by QuadTech for use of its products are based upon tests
believed to be reliable, but QuadTech makes no warranty of the results to be obtained. This
warranty is in lieu of all other warranties, expressed or implied, and no representative or
person is authorized to represent or assume for QuadTech any liability in connection with the
sale of our products other than set forth herein.

QuadTech, Inc.

800-253-1230

www.quadtech.com




Material Contents Declaration

A regulatory requirement of The United States of America defined by specification SJ/T
11364-2006 mandates that manufacturers provide material contents declaration of electronic
products, and for QuadTech, Inc. products are as below:

Hazardous Substances

Part Name Lead |Mercury | Cadmium Eiﬁﬁfg Po%/?;l(l):liynla;ted Polybrc]i:lgl(;(ri;phenyl
Pb Hg Cd Cr®* PBB PBDE
PCBA X @) 0] (0] O O
CHASSIS X 0] 0] (0] O 0
ACCESSORY X @) @) (0] O O
PACKAGE O 0] 0] (0] O 0

“0” indicates that the level of the specified chemical substance is less than the threshold level
specified in the standards of SJ/T-11363-2006 and EU 2005/618/EC.

“X” indicates that the level of the specified chemical substance exceeds the threshold level
specified in the standards of SJ/T-11363-2006 and EU 2005/618/EC.

1.  QuadTech is not fully transitioned to lead-free solder assembly at this moment, however,
most of the components used are RoHS compliant.
2. The environment-friendly usage period of the product is assumed under the operating
environment specified in each product’s specification.

Disposal

Do not dispose of electrical appliances as unsorted municipal waste, use separate collection
facilities. Contact your local government for information regarding the collection systems
available. If electrical appliances are disposed of in landfills or dumps, hazardous substances
can leak into the groundwater and get into the food chain, damaging your health and
well-being. When replacing old appliances with new one, the retailer is legally obligated to
take back your old appliances for disposal at least for free of charge.
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Safety Summary

The following general safety precautions must be observed during all phases of operation,
service and repair of this instrument. Failure to comply with these precautions or specific
WARNINGS given elsewhere in this manual will violate safety standards of design,
manufacture and intended use of the instrument. QuadTech assumes no liability for the
customer’s failure to comply with these requirements.

BEFORE APPLYING POWER
Verify that the power is set to match the rated input of this power supply.

PROTECTIVE GROUNDING
Make sure to connect the protective grounding to prevent an electric shock before turning on
the power.

NECESSITY OF PROTECTIVE GROUNDING

Never cut off the internal or external protective grounding wire, or disconnect the wiring of
protective grounding terminal. Doing so will cause a potential shock hazard that may bring
injury to a person.

FUSES

Only fuses with the required rated current, voltage, and specified type (normal blow, time
delay, etc.) should be used. Do not use repaired fuses or short-circuited fuse holders. To
do so could cause a shock or fire hazard.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the presence of flammable gases or fumes.

DO NOT REMOVE THE COVER OF THE INSTRUMENT

Operating personnel must not remove the cover of the instrument. Component replacement
and internal adjustment can be done only by qualified service personnel. Removing any
covers without written consent will void the warranty.

= WARNING

1. Lethal voltage. AC source may output 426V peak-voltage.

2. Touching the connected circuit or output terminal on the front or rear panel when power
is on, may result in death.




Safety Symbols

i\

DANGER - High voltage.

ZAN

Explanation: To avoid injury, death of personnel, or damage to the
instrument, the operator must refer to an explanation in the instruction
manual.

@

Protective grounding terminal: To protect against electrical shock in case
of a fault. This symbol indicates that the terminal must be connected to
ground before operation of equipment.

& WARNING

The WARNING sign denotes a hazard. It calls attention to a procedure,
practice, or the like, which, if not correctly performed or adhered to, could
result in personal injury. Do not proceed beyond a WARNING sign until
the indicated conditions are fully understood and met.

AN CAUTION

The CAUTION sign denotes a hazard. It may result in personal injury or
death if not noticed timely. It calls attention to procedures, practices and
conditions.




Revision History

The following lists the additions, deletions and modifications in this manual at each revision.

Date Version Revised Sections
Nov. 2009 Al Initial Release
April 2010 A2 Add 31120A and 31180A Sections 5, 6 and Appendex B
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General Information

1. General Information

1.1 Introduction

The QuadTech, Inc. 31120/31180 Series is a highly efficient programmable AC Source,
which provides a low distortion sine wave output for power accuracy. The DSP
microprocessor generates an accurate, stable output voltage and frequency. The PWM
designed, power stage allows apparent power into loads. The front panel has a RPG (Rotary
Pulse Generator) and keypad control for setting the output voltage and frequency. The LCD
gives users a complete operating status. Remote programming is accomplished by the GPIB
bus or RS-232C serial port.

1.2 Key Features

A. Configuration

® [ ocal operation by the keypad on the front panel

® Remote operation via GPIB or RS-232C interface

® Remote control a terminal on front or rear panel using the QuadTech Digital
Controller A615101 (optional)

® Protection against over-power, over-current, over-temperature and fan failure

® Thermostatically controlled fan speed

® Built-in output isolation relays

B. Input/Output

Selectable output voltage with full scale of 150V/300V/Auto (3 ranges)
Analog (simulation) reference voltage for remote control

V, I, P, CF, PF, Idc, Vdc, Ipk, Is, VA and VAR measurement

Remote inhibited control

AC ON/OFF output signal

1.3 Specifications

Following lists the specifications of model 31120/31180. All specifications are tested by
QuadTech’s standard test procedures, and follow remote sense for connection under the
condition of 25 + 1°C and resistive load unless specified otherwise.
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Model | 31120 | 31180
AC OUTPUT RATING
Single Phase Power 12K VA 18K VA
3-Phase Power 12K VA 18K VA
Power per Phase 4K VA 6K VA
VOLTAGE
Range 150V/300V/Auto
Output Voltage 0~150V / 0~300V
Accuracy 0.2%+0.2%F.S.
Resolution 0.1V
Distortion *1 0.3% @50/60Hz, 1%@]15- 1KHz, 1.5%@>1KHz
Line Regulation 0.1%
Load Regulation *2 0.2%
Temp. Coefficient

0.02% per degree from 25°C

MAXIMUM CURRENT (single phase)
RMS 96A / 48A 144A / 72A
Peak (CF=4) 384A / 192A 576A / 288A
MAXIMUM CURRENT (each of 3-phase)
RMS 32A/16A 48A / 24A
Peak (CF=4) 128A / 64A 192A / 96A
FREQUENCY
Range DC, 15-1.5KHz
Accuracy 0.15%
PHASE ANGLE
Range 0 ~360°
Resolution 0.3°
Accuracy <0.8°@50/60Hz
DC OUTPUT RATING (single phase)
Power 6K VA 9K VA
Voltage 212V / 424V 212V / 424V
Current 48A / 24A 72A /36A
DC OUTPUT RATING (each of 3-phase)
Power 2K VA 3K VA
Voltage 212V / 424V 212V / 424V
Current 16A /8A 24A / 12A
INPUT 3 PHASE RATING (per phase)
Power Type 3 Phase, Delta or Y connection
Voltage Range 190-250V (Delta: L-L, Y: L-N)
Frequency Range 47-63 Hz
Max. Current

Delta: 80A Y: 70A

| Delta: 120A Y: 90A
MEASUREMENT
VOLTAGE
Range 150V / 300V
Accuracy 0.2%+0.2%F.S.
Resolution 0.1V

14




General Information

CURRENT (per phase)

Range 8A/32A/128 Apeak 12A/48A/192 Apeak
Peak per Phase 128A 192A
Accuracy (rms) 0.4%+0.3%F.S.

Accuracy (peak) 0.4%+0.6%F.S.
Resolution 0.006A /0.025A /0.1A
POWER
Accuracy 0.4%+0.4% F.S.
Resolution 0.1W
OTHERS
Efficiency *3 0.75 (Typical)
) 1163%x546x700 mm 1163%x546x700 mm
Size (HXWxD) 45.78x21.5%27.56 inch 45.78x21.5%27.56 inch
Weight 220 kg / 505.29 Ibs 240 kg / 533.92 Ibs
Protection OVP, OCP, OPP, OTP, FANFAIL
Remote Interface GPIB, RS-232, USB, Ethernet
TEMPERATURE RANGE
Operation 0 °Cto 40 °C
Storage -40 °C to 85 °C
Humidity 30 % to 90 %
Safety & EMC CE

Notes:

*1 : Maximum distortion is tested under output 125VAC (150V RANGE) and 250VAC

(300V RANGE) with maximum current to linear load.

*2 : Load regulation is tested by sine wave and remote sense.

*3 : Efficiency is tested on input voltage: 230V.
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1.4 Names of Parts

14.1

Front Panel

=)

1 Phane 0OV LOCAL QT

BEY F = §0 oMz

18 @3

Figure 1-1 Front Panel
Item Symbol Description

1 Display: The 6.5 LCD displays the configuration, output
setup, and measurement results.

) Indicator LED: It is the Power-On indicator surrounding the
rotary knob showing the activation status.

3 @ RPG Rotary: Users can turn the RPG rotary to adjust the
voltage, frequency and input programmed data or options.

q < o Cursor Movement Keys: These four keys move the cursor in

4 = different directions respectively. In normal mode, pressing
any of these four keys will change the cursor position.
SAVE or RECALL: Press this on MAIN PAGE to save the

5 output setting, see 3.10.1. By pressing this key on CHOICE
PAGE, users can save the system data, see 3.10.2.
OUT/QUIT: Press this key to Enable/Disable the output

6 voltage of the AC source.
LOCAL/REMOTE: It switches the control mode from

/ LOCAL/REMOTE] “Remote” to “LOCAL” for front panel input.
OUTPUT SETTING:

8 JOUTPUT SETTING| [Changes the screen to “Output: More Setting” for additional
settings.

9 ICURSOR| CURSOR: It is used to set or adjust the value.
LOCK:

10 Press it for 1 second can lock up “all keys” and the “rotary.”

16




General Information

Press it for three seconds to unlock them.

PHASE:
PHASE .

1 It sets single/3 Phase.
CONFIG:

12 CONFIG It changes the screen to “config choose page” for various
settings.
Numeric and Decimal:

13 E] to E] and [z] Users can use “numeric keys” and “decimal key” to input
digital data.
Backward and Decreasing: Press this key to delete the

a/- ) !

14 inputted number. It shows " - " if no number exists.

15 EXIT) and EXIT:
Press it to return to previous screen.

16 & Main Power Switch: It turns on or shut off the power.

—_— -

17 D) Indicator: It refers to the description on screen for
parameter and function setting.

18 ol ENTER : It confirms the setting of parameter.

J
REMOTE Remote Control Terminal: It can work with QuadTech
19 CONTROL Digital Controller A615101 (optional) for remote control.
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1.4.2 Rear Panel
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0 0 00D 0D 00 0 D0 @ Q0 O g0

S e

0 0 00 0 040 0 DO O g0 O 00

— | | )
a2 ) as
Figure 1-2 Rear Panel
Item Symbol Description
| |Rear Panel Output ¢ jncludes Ext.V/TTL, Remote Control, GPIB and USB, etc.
Interface

It has the input/output terminal. The connector inputs power

2 |I/O Terminal Case |source from the mains (3_Phase power) and outputs power source
to the UUT.
It inputs the control waveform amplitude from external analog

3 Ext. Vlj‘z)f'/TTL (simulated) signal with TTL transmission control signal (Fault_out,
Remote inhibit and AC ON.)

4 |Remote Controller It can work with QuadTech Digital Controller A615101 (optional)

for remote control.

It is applicable for signal transmission in between 2 AC Sources

5 SYSTEM BUS .
connected in parallel.

6 Ethernet It is the terminal that can be controlled by network (LAN).

7 USB It is usgd to connect the remote controller to computer for remote
operation.
It is a 9-pin D type male connector that transmits control

8 RS-232C . .
commands among distant PCs for remote operation.

9 | GPIB Connector Remote controller uses GPIB bus to connect the PC via the
connector for remote operation.

10 | Cable Connector |geject the mapping cable connector for different input cable (4 -Y).
It is the terminal that senses the load directly to avoid any voltage

11 Remote Sense [drop when connecting cable. Ensure the “SL” terminal of remote

Connector

sense connector is connected to the “L” terminal of Load, and the
“SN” is connected to the “N” of Load. Reverse polarity cannot be
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connected.
12 Input Connecting |It connects the mains to AC Source as input.
Terminal
13 Output Connection|It connects to UUT for output.
Terminal
14 1/0 CaSl)1§ Secure |It secures the input/output connection cable.
trip
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Installation

2. Installation

2.1 Initial Inspection

Before shipment, this instrument was inspected and found to be free of mechanical and
electrical defects. As soon as the instrument is unpacked, inspect for any damage that may
have occurred in transit. Save all packing materials in case the instrument has to be returned.
If damage is found, please file claim with carrier immediately. Do not return the instrument
to QuadTech without prior approval.

2.2 Preparation for Use

First the instrument must be connected to an appropriate AC line input. ~ Since the instrument
is cooled by fans, it must be installed in a place with good circulation of air. It should be in
an area where the ambient temperature does not exceed 40°C.

2.3 Requirements for Input Power

2.3.1 Ratings

Input Voltage Range : 190-250 Vi1, 3 _Phase, 4-wire A, or
329-433 Vi1, 3_Phase, 5-wire Y

Input Frequency : 47-63 Hz

Maximum Current : 31120 A : 80A,Y: 70A

31180 A : 120A, Y: 90A

= WARNING
The AC Source may be damaged if the input voltage exceeds the configured range.

2.3.2 Input Connection

The input terminal block is located beneath the device’s rear panel. The power cord should
be rated at least 85°C and the current rating of power line input must be greater than or equal
to the maximum current rating of AC Source.

= WARNING

There are two different input voltage ratings. One is 380 V.3 Phase with 5-wire (Y), and
the other is 220 V11 3 Phase with 4-wire (A). Be sure to verify the main voltage before use.
The connection for both is the same, however, it is necessary to switch the A- Y switch on the
rear panel to appropriate position.
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See Figure 2-2 and perform the steps below accordingly:

1. Remove the safety cover from the back of the AC Source.

2. Connect the wire to the AC Source terminal blocks (see Figure 2-2.)
3. Slide the safety cover over the AC input terminal strip.

4. Secure it with the I/O cable trim strip and screws.

5. Assemble the safety cover back to the AC Source.

N CAUTION

To protect the operators, the wire connected to GND terminal must be connected to the earth.
Under no circumstances shall this AC Source be operated without adequant grounding.

Input Wiring select

WARNING!
Leakage current exceads 0.5mA

unit musi be groundad proparly

INPUT

L1 L2 L3 NEU @
Figure 2-1 Input Selector

® NOTICE

If users change the A-Y switch to Y when the actual input wiring is A, the buzzer inside the
instrument will beep for warning during power-on. Users need to power off and change the
A-Y switch to A to resolve the problem.

® NOTICE

1. Installation of the wire must be conducted by professional personnel complying with local
electrical codes.

2. If the input wiring selection is 220V 3~ ([ type) Max 120A/Phase, the specification of
Circuit Breaker configured for [J type needs to be 220Vac/80A (31120) & 120A (31180)
at least.

3. [If'the input wiring selection is 380V 3~ (Y type) Max 70A/Phase, the specification of
Circuit Breaker configured for Y type needs to be 380Vac/70A (31120) & 90A (31180) at
least.
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L3 L1

NEU

L2

,,

L3 L2

Figure 2-3  3-Phase Power Input Connection (Delta Connection) 190-250 V

® NOTICE

Please be aware of the color distinction of insulation tube or the wire before connecting the
power wire. The black insulation tube or power wire is used for L1, L2 and L3, the blue
insulation tube or power wire is used for NEU while the green insulation tube or power wire
is used for GROUND.

2.4 Output Connection

The output terminal block is located at the rear of AC Source. The Load is connected to the
output terminals. To meet the safety requirements, the I/O input/output wires need to be tied
up by a safety strip and the cover must be secured. The wire diameter should be large
enough to connect to the load so that it will not overheat when outputting current, see Figure
2-5.
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® NOTICE
The output terminal labeled “L” is the “+” terminal and the output terminal labeled “COM/N”
is the “-” terminal when output voltage contains DC composition.

= WARNING
For proper ventilation, the hardware should be placed at least 1 meter distance from the
device front and rear panel. Do not place the hardware against the wall or other objects.

2.5 Remote Sense Connection

The remote sense function of AC Source monitors the voltage at the load and performs
automatic compensation to ensure the voltage delivered to load is the one programmed.

Remove the connecting wires “y17, “y2”, “y3” and “COM” from Remote Sense terminal,
and connect remote sense to load as Figure 2-4 shows. As the sensing leads transmit only a
few milliamperes, the sensing wires are much thinner than the load leads. The sensing leads
are part of the feedback circuit of AC Source, so they must be low resistance for the best
performance. Connect the sensing leads carefully so that they will not be open-circuited. If
the sensing leads are disconnected or become open-circuited during operation, the AC Source
may unable to output. The sensing leads must be a twisted pair to minimize the interference
from external voltage. The sensing leads need to be connected to the load as close as possible.

REMOTE SENSE
1-Phase X Ls X Ns
3-Phase 21 a2 23  COM

1-Phase
3-Phase

o

|

|

Figure 2-4 Output & Remote Sense Connection
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g
Q
9
)
A
U‘.)S,\» \ 1/O Wire Tied
) ) Up Strip

Figure 2-5 Input/Output Wire Securing Diagram

2.6 Power-On Procedure

N CAUTION
Before turning on the instrument, all protective earth terminals, extension cords and devices
connected to the instrument must be connected to a protective earth ground. Any interruption

of the protective earth grounding may cause potential electric shock hazard that could result in
personal injury.

Connect the power line and turn on the power switch on the front panel. The AC Source
will begin a series of self tests. The LCD on the front panel will be on and displaying the
following.

QuadTech Programmable AC Source
SELF TEST | ——=
Model : 31180 Serial NO:000066
uadTech | - o= .
Most Trusted In Electrical Testing Risplay ==> ON Wession o B0 10 BETA 1.8 ]
Wawelorm ==> Wersion @ .02 BETA 1.8
Remwte == Wersian .12 BETA 1.9
0 UT | NFORMAT 10N —
Cutput setting I_Phase Disable
Pamer OM Status - OFf Outpat
Vac = 0.0V F = &0.0 Wie = 0LAW
-
Var = 0.0W F o= &0.0 Vee = 0.0Y
¥2
Wec = 0.0V Fo= 0.0 Wae = 0.
#3
PO TTLIT Y
#0005
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In the mean time the AC Source executes memory, data and communication self tests. The
display shows the Model Number and AC Source’s Serial No. when executing the self test
routines and each test item will show “OK” on the right if no error is found. It needs about
10 seconds for self test to finish the routines and then the software version will show on the
display.

“ERROR CODE” will appear on the right if one of the test items is failed. See Section 8.2
Self Test for detail information.

When the self tests of memory, data and communication are done, the AC Source will
conduct a power output self test. The output relay is OFF during the procedure to ensure the
load connected to the output terminal won’t be damaged. The AC Source sets the output to
300Vac for measurement and if the measured voltage exceeds 300V+100V, the power self
test fails and the display shows “NG.” The display shows as below if it OK and the screen
changes to MAIN PAGE automatically.

= WARNING

1. Users can run self diagnosis during power on self test to see if there are any errors or NG
(No Good) conditions, see section 8.2 for detail information.

2. The AC Source needs about 20 seconds to finish the self test.

2.7 Maintenance & Cleaning

Remove all connected wires and cables on the instrument before cleaning. Use a brush to
clean the dust. If there are stains on the chassis that cannot be removed by brush, wipe it with
a volatile liquid. Do not use any corrosive liquid to avoid damaging the chassis. Use a damp
cloth with soap and water or a soft detergent to clean the LCD front panel. Please send it back
to the distributors or agents of QuadTech for internal cleaning. Do not open the chassis
cover arbitrarily.

2.8 Common Environment Conditions

1. Indoor use.

2. Altitude up to 2000m.

3. Temperature 0°C to 40°C.

4. Transient over voltage is impulse withstand CAT II.
5. Pollution degree 2.
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3. Local Operation

3.1 Introduction

The AC Source can be configured to operate in local or remote mode. The remote
mode operation is through a remote GPIB or RS-232C interface as described in Chapter
9. This section describes the operation in local mode using the keypad on the front
panel for data entry and test. Local operation can be used directly when the AC
Source is turned on.

3.2 Using Keyboard & RPG

The AC Source is equipped with a user friendly programmable interface containing a
keypad and a RPG (Rotary Pulse Generator) on the front panel. The LCD on AC
Source displays the operation menu.

Figure 3-1 shows the command tree. The following describes how to use both the
keypad and the RPG to set the commands before explaining each menu. When the
power-on procedure is completed (see 2.6), the display will show the MAIN PAGE
(3_Phase Mode/1 Phase Mode) as below.

3 Phase 300V LOCAL QuiT

DUTPUT EETT M) | LI

@ Vac = __ 0.0V F = B0.0HZ | gurser
w Vac = 0.0V F = 60.0Hz [t
wVac = 0.0V F = B0.0HZ |penessent
NEABURTrENT | i
a Y = _0.00 Po: = 0.0 | wowieen
| = 0.000 PF = 0.000 | Ve
v = 0.00 Pa. = 0.0
1 = p.000 PF = 0.000 |
v o= 0.00 Pa = 0.0 |
Y1 = p.000 PF = 0.000
Vu = 0.00 Va = 0.00 [
fW¥a = 0.00 P = 0.0 | e
Rrcall [ LLLE Mol Aacall Awcull Asan : 200818111
(4 ] [+, CHY (=T} cH isf2 BB RE: 4
1 Phase 300V LOCAL QuUIT
QUTPUT EETT M) | LI
Vac = __ 0.0V F = 60.0Hz prow
| Mare Bailiag
| Famisemeat
NEABURTrENT | i
v = 0.00 Po: = 0.0 | wowieen
| = 0.000 PF = 0.000 | Ve
Vac = 0.00 Vde = 0.00
lac = 0.000 Idec = 0.000 | ™
Vpk = 0.00 VA = 0.0 |
Ipk = 0.000 CF = 0.000
Rrcall [ LLLE Mol Aacall Awcull Asan I ELLLERETRE]
(4 ] [+, CHY (=T} cH isf2 | tm:EE:37
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Press E, EL E, E keys to move the cursor for item selection. Use numeric and
decimal keys or RPG to set the values and press to confirm them. Users can
use the indicators located at the bottom or lower right of the LCD to set the parameters
or functions following the description at the bottom or lower right of the screen, or
press to return to MAIN PAGE.

In MAIN PAGE, users can press the indicators located at the bottom or lower right of
the LCD to select the function list. Use m, E, EL E to move the cursor after
entering each list.  For digital setting, users can use the numeric and decimal keys or
the RPG to set the value, then press for confirmation. For text setting, users can
turn the RPG for selection and press for confirmation.
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MAIN PAGE (Output Setting &

Measurement)

—— OUTPUT : More Setting

— Measurement Setti

Waveform Viewer

Limitation

CONFIGuration

Interface

Display

External Vref t

ng

GPIB Address
RS232 Parity
RS232 Baudrate
Remote Inhibit

EXT. ON/OFF
Ethernet Setting

Ext. Vref Control
Control Method

Style Default

Power ON Status

Protection

Others

Backlight
Backlight OFF

—— Vac

——— Vdc

F

L Output
——— OCP
— OPP

Delay Time

—— 1 Output Relay

Buzzer

Calibration

System Information

Factory default

Data/Time

Figure 3-1
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Save/Recall

——— Save Output Setting

— Save System Data

Recall Output Setting

Recall System Data

Output Setting

——— OUTPUT : More Setting ——— Coupling
—— Range

—— Three Phase Setting

V, Vac, Vdc, Vpk, I, Iac, Idc, Ipk,

—— Measurement Setting Isurce. F. Po. VA. VAR. PF. CF

—— Waveform Viewer

Limitation Vac, Vdc(+), Vdce(-), F

Figure 3-2

3.3 MAIN PAGE (Output Setting & Measurement)

When the AC Source is turned on and finished the self test, the screen displays the
MAIN PAGE (3_Phase Mode/1 Phase Mode). A line on the screen shows the output
setting. The default output setting can be set by the Power ON Status (see 3.4.4) under
the CONFIG function key. The MEASUREMENT on the screen shows the items
measured by the AC Source and each of them has 12 types totaling three pages as
shown below.

3 Phase 300V LOCAL QuiT

DUTPIT BETTI M) ! Hnln
W Vac = _ Q. 0V F = B0.0Hz o
wVac = 0.0V F = §0.0Hz | "ot
w Vac = 0.0V F = 60.0HZ |messesssst
AEASURERINT | i
- v = 0.00 Ps = 0.0 | weriioem
| = 0.000 PF = 0.000 | Ve
V = 0.00 Po = 0.0
) = p.000 PF = 0.000 Ha-
Vv = 0.00 Pa = 0.0 |
"1 = p.000 PF = 0.000
Vi = 0.00 Vi - 0.00 | e m—
I Wn = 0.00 Pa = 0.0 | Terep
Rpcall Apcal Wesail Racall Recall RAan : LI PRETRE
o cH CHY (=T} cHa i# 1 PE-FB:14
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3 Phase 300V LOCAL auilT
CUTPUT BETTING Hain

s Vac = __ 0.0V F = B0O.0Hz ST
@ Vac = 0.0V F = 60.0Hz |W=iih)
wVac = 0.0V F = 60.0HZ | mseeees

Xt ety
- Vac = 0.00 lac = 0.000 P
Vde = 0.00 Idc = 0.000 | Ve
Vac = 0.00 lac = 0.000
“vde = 0.00 1dec = 0.000 | "™
- Vac = 0.00 lac = 0,000
Vde = 0.00 Ide = 0.000
Ve = 0,00 Va = 0.00 [,
P¥a o= 0.00 VA = 0.0 To Fagel
Rpcall Apcall Wesail | Racall | Recall Aaun LI PRETRE
(431 CHE CHY THL CHE il LLER I ERL]

3 Phase 300V LOCAL auilT
CUTPUT BETTING Hain

wVac = __ 0.0V F = &0.0Hz e

u Vac = 0.0v F = 60.0Hz Pars Bxity

w Vac = 0.0V F = 60.0HZ |mosswemst|
l'f .ﬂh‘

: Vpk = 0.00 Ipk = 0.000 Wrrkhin
'VA = 0.0 CF = 0.000 | Vew
Vpk = 0.00 Ipk = 0.000
VA = 0.0 CF = o0.000 | "%
-+ Vpk = 0.00 lpk = 0,000
YA = b.o CF = 0.000
: |
Racall L2 Mezall [ Racall [ Rucall RAan L1 PRETRE]
CHi [4.H] CHY (=1} cHE isf 2 LLER L EEL ]
300V LOCAL
CUTPUT BETT M3 _ Haim
Vac = 0.0V F = &0, 0Hz P —
iHlII Raitiag
:-;Hilldﬂlil
r ety
v - 0.00 Po = 0.0 Vavatrm
| = 0.000 PF = 0.000 | Vew
Vaec = 0.00 Vde = 0.00
lac = 0.000 Idec = 0.000 | ™"
Vpk = 0.00 VA = 0.0
Ipk = 0.000 CF = 0.000
Racall L2 Mezall [ Racall [ Rucall RAan L1 PRETRE]
CHi [4.H] CHY (=1} cHE isf 2 LLERLEL L

On top of the screen, the range displayed 300V this is the Range status (see 3.3.1.2).
There are 3 ranges:

1. 150V Range

2. 300V Range

3. AUTO Range

The definition of output parameters:

Vac : AC output voltage in Volts.
F : Output frequency in Hertz.

Vdc : DC output voltage in Volts.

Press enables the AC Source outputs the voltage with the setting of Vac, F
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and Vdc. Press it again the AC Source output is disabled.

® NOTICE

When Coupling = AC+DC the output is the sum of Vac and Vdc. However, the
combination of peak voltage cannot exceed the limit of each range (range 150V:
212.1V and range 300V: 424.2V.) The output voltage will skip to OV automatically
and trigger protection if it exceeds the voltage limit (OVP).

Following lists the definition of measurement parameters:

V : Itis the voltage measurement in Volts. (True RMS measurement)
F : It is the output frequency in Hertz.
I : Itis the current measurement in Amps. (True RMS measurement)
P : Itis the real power measurement in Volts.
PF : It is Power Factor and the calculation formula = Real Power / (Vrms x Irms)
CF : Itis Crest Factor and the calculation formula = Ipeak/Irms
Vdc : Itis the DC voltage measurement in Volts.
Ide : Itis the DC current measurement in Amps.
Ip : Itis the peak current measurement in Amps. The Ipeak display is the Ip (+) or Ip(-)
whichever is larger.
Is : Itis I surge that is only measured when output changes as defined in section 3.3.2.3.
VA : It is the apparent power in Volt-Ampere and the calculation formula = VrmsxIrms.

VAR The calculation formula =+VA? — P?
3.3.1 OUTPUT: More Setting

Press OUTPUT: More Setting in the MAIN PAGE (3 Phase Mode/1 Phase Mode) (see
section 3.3), a line of output functions will appear at the bottom of the screen as
described below.

3 Phase 300V LOCAL QuiT

CUTPUT SETTIMD | Beiting
s Vac = 0.0V F = B60.0Hz phi
u Vac = 0.0V F = &0.0Hz [ Becw Muity
aVac = 0.0V F = 60.0HZ | mrcee:
nORE BETTIND | Ry
Waveloem = & |
" -1 Yarihn
it Winwn
' Wavelorm = &
Wavelorm = A bl b
" :
o8 Degras v 0.0 OFF Degras = IFEIED
e BIE s+ 0.0B0VIEs Ve BIR = BHedVIes
FoOoBR s Db [
Prann segle 1-1 » 1000 Phass angle 1-3 » 248.0
Coupling | Mamgs | TP | z0mmi 12402
A Y irsray TR IH
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1 Phase 300V LOCAL QuiT

QUTPUT BETT M) Baiiing

Vac = 0.0V F = &0.0Hz phesTii

Fsre Baitisg

Hawie pagal

PORE BETTiMG i

Waveform = A& Yarihn

S|HE Winwar

ON Degree = 0.0 -

OFF Degree = |IMMED

Vac SIR = 0.000VIms
Vde SIR = 0.000VIims
F SIR = 0.000Hz Ims

Caugheg LEL [ [ FL1]PRETRE]

e ey PE: 333

3.3.1.1

Coupling Output Mode (AC+DC, AC, DC)

There are three types of AC Source output: AC+DC, AC and DC. The coupling can
be set to meet a variety of applications.

The setting procedure from AC to AC+DC is described as below:

1. Press Coupling at the bottom.

2. Turn the RPG to change the selection from AC to AC+DC and press [ENTER).

3 Phase 300V LOCAL QuiT
QUTPUT BETTI M Bailing
wVac = 0.0V F = B0O_0Hz preaeTiig
#Vac = 0.0V F = 60.0Hz |mewiniie
# Vac = 0.0V F = 60.0Hz p—
PORE BETTiMG i
i Waveform = {.Ht ki
= Winwar
Wavelorm = &
Wavelorm l.““ Limitaie=pa
BiNE
N Degrow [N} OFF Degras = IFALCD
Wae Hil 0. bV im Wde EiR L] BB fa
F Bis L] 0. DEDHE
Phasn sngle 1-7 = 100.9 Phmss wagle 1-3 = 248,90
Caugling Range :::: | LI PRETRE

LB FERL]

1 Phase 300V LOCAL QuiT
CUTPUT BETTIM) Beifing
wVac = 0.0V F = B60.0Hz presig
#Vac = 0.0V F = 60.0Hz |mewiniie
wVac = 0.0V F = 60.0HZ | meseeses
PORE BETTiMG i
Waweform = &
. Wawalarm
Winwar
WaveTorm &
Wavelorm l““ Limitaie=pa
BINE
N Degrow [N} OFF Degras = IFALCD
Wae Hil 0. bV im Wde EiR L] BB fa
F Bis L] 0. DEDHE
Phasn sngle 1-7 = 100.9 Phmss wagle 1-3 = 248,90
Thise | |
Caugl L LI PRETRE
et ::I::.'l 18: 3384
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1 Phase 300V LOCAL QuiT
CUTRUT BETT M) Beiling
ge MiEr B Foe MM W DLW Nrhar:
gy e s POV P s . aRs Wde = 0.0V FMare Bmitieg
gy Tt = BV F e+ WhGM G R E foe—
RORE BETT M) i)
= WavElaem & :'!.‘- ki
APE | Wiewwr
= Wavalerm = {.Iuk
Wavetarm = ; Limitaiip
o e s
0N Degraw = o.e OFF Degras = IFAED
Wae Hil W Wde BiR L BB |
F [-EL] Ll 0. DPbHE -
Phawe sngle 1-2 = 1000 Phuws sagle 1-3 = J48.0 |
Couplisg | Mangs o | ' 200818413
Lt ey Satiing (LB LERL

® NOTICE

Since the AC Source does not have as many capacitors as the common DC Power
Supply has, some voltage fluctuations and transient load characters are not the same.
This AC Source is able to provide positive and negative voltage without changing the
output connector. The output capacitance cannot exceed 20uF as it may cause the
device to be damaged due to unstable output.

Though the AC Source has AC/DC/AC+DC output mode, the features are still different
from the common DC Power Supply when in pure DC mode as explained below.

1. The output voltage ripple is bigger because there is no output capacitor.
When the output current reaches the current limit set point, the output voltage will
be cut off and in protection mode. It will not stay in constant current mode with a
voltage drop like common DC sources.

3. Itis necessary to connect the fixture as shown below if more than 20uF is to be

used.
31120 AC SOUERCE

— =
{' ¢y ooooo
\ ) ooooo

poaeon

— ooooo
O oogg
acib oo

Fucture Board

Bridge diode L

High frequenc

Resistor for discharger

/=

Output

e%—o

L —
—

capacitor

DC input

4. The output has DC bias that is smaller than 15 mV @150V range (temperature
coefficient is 2.5mV/°C typical) or smaller than 30mV @300V range (temperature
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coefficient is SmV/°C typical.)

3.3.1.2 Range

The AC Source has full scale voltage of output voltage in 150 V, 300 V and AUTO 3
selections. Users can set Range by the function of OUTPUT: More Setting. This
parameter controls the power stage relay for parallel (range 150V) or series (range
300V) for more current or higher voltage. AUTO range indicates the output range will
change between 150V and 300V automatically as need.

Set the output voltage range to 150V as instructed below.

1. Press Range at the bottom.

2. Turn the RPG to change “300V” to “150V” and press [ENTER,

34 Phase Jo0ov LOCAL QuUIT
CUTPUT BETTIM) Baifing
wVac = 0.0V F = B60.0Hz presig
wVac = 0.0V F = 60.0Hz |wmiie
wVac = 0.0V F = 60.0HZ | meseeses
PORE BETTiMG i
Waweform = &
i aint Wawslarm
Winwar
Wavelorm = &
Wavelarm = ;““ Limitaisp
BINE
N Degram = [N} OFF Degras = IFALCD
Wae Hil 0. bV im Wde EiR L] BB fa
F Bis L] 0. DEDHE
Phasn sngle 1-7 = 100.9 Phmss wagle 1-3 = 248,90
Caugling Range :::: | LI PRETRE]

LLER LB

34 Phase 300V LOCAL QuiT
CUTPUT EETTI MO Ealiing
wVac = 0.0V F = 60.0Hz prcmi
aVac = 0.0V F = 60.0Hz |ne
wVac = 0.0V F = 60.0HZ | messessss:
PORE BETTiM i)
Warafaim o 4
i aint Wawslarm
Winwar
Wavelorm = &
Vavstorn = — Limitarssa
BINE
O Degran = 0.0 OFF Degres = IPAD
Vae BIB B.BMIEE  Vee B = BA00VTEs
FoOmm s 0.0DMHIIEs
Prase sngle 1-1 = 100.0 Phass sagle 1-3 = 248.0
Thise T
Caugl n 200811841
e | e ::I:l'.'l 18- 3841
34 Phase 150V LOCAL QuiT
CUTPUT EETTI MO Ealiing
wVac = 0.0V F = 60.0Hz prcmi
aVac = 0.0V F = 60.0Hz |ne
wVac = 0.0V F = 60.0HZ | messessss:
PORE BETTiM i)
| wareton s {'n: i
= Winwar
Wavelorm = &
Vavstorn = — Limitarssa
BINE
O Degran = 0.0 OFF Degres = IPAD
Vae BIB B.BMIEE  Vee B = BA00VTEs
FoOmm s 0.0DMHIIEs
Prase sngle 1-1 = 100.0 Phass sagle 1-3 = 248.0
Thise T
Coupling | Masgs | oo 200811841
A T I!I1I'-.| THTH

35



Programmable AC Source 31120/31180 and 31120A/31180A User’s Manual

® NOTICE

The output voltage will set to OV before the range changes to eliminate the peak voltage,
then set the output voltage. Please note that it may cause the UUT to be suspended
and/or damaged when changing the range.

3.3.1.3 Setting 3_Phase Output

Press 3 Phase Setting to enter into the function as shown below.

Edit: All, Each.
Press Edit to set “Each” or “All” for 3_Phase output voltage limit.

3 Phase 300V LOCAL QuiT

CUTPUT EETTI MO | Beiting
s Vac = 0.0V F = B60.0Hz "
u Vag = 0.0v F = 60.0Hz Pt
w Vac = o.ov F = 60 .0Hz Tegaencs
nORE BOTT M I Pemilive
o Raki L] = | Theen Pranss
e . _| Indapand
Wavelorm = &
"
Wavelorm = A
" : L
o8 Oegres = 0.0 OFF Degres = IPAD s ]
Vae BIE o 0.BOBVIms Ve BIR = B 00dNims | Digsbis
FoOmm s 0.0DMHIIEs |
Prase sngle 1-1 = 100.0 Phass sagle 1-3 = 248.0
Coupliag | M I:'_:: [ 200ms 18003
i uey | Do TR TR

Sequence: Positive, Negative.

For example, the phase difference degree of 3 Phase in positive balance is 120 degrees
as shown below.

Phase 3

Phase 1
‘/120"

240°

Phase 2

Press Sequence to set the Positive/Negative sequence for AC Source’s 3_Phase voltage
output.  The following lists the procedure to set the 3 Phase output voltage sequence
to Negative.

1. Press Sequence on the right.
2. Use RPG to select “Negative” and press ENTER).
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3 Phase 300V LOCAL QuliT
DATPUT EETTIM) | Beiiing
wVac = 0.0V F = 50.0Hz a
uVac = 0.0V F = 60.0Hz | b
wVac = 0.0V F = 60.0Hz —
S — Paxiiins
Wareform « &
¥i Sint Theen Phanss
Infapand .
WavaTorm = &
BIRE
Wawalorm = A&
TR BiNE = oa — E—
oN Degres s 0.0 orr Gegres » ImED s ]
vae BIR 0.000Vims Ve B« B.fddWims | Disabls
LR TR W 1T
Phasn segle -2 » 120,40 Phase sagls 1-3 = 2480
Coiplieg | M | IMEE [ 2008118413
% 18:31:18

3 Phase 300V LOCAL QuIT
CUTPUT BETTIND | Benting_
wVac = 0.0V F = 50.0Hz a
uVac = 0.0V F = 60.0Hz | b
wVac = 0.0V F = 60.0Hz —
RORE BETTiND .
Warefarm o &
¥i Sint Theen Phanss
Infapand .
WavaTorm = &
EIRE
Wawalorm = A&
TR BiNE = oa S S—
oN Degres s 0.0 orr Gegres » ImED s ]
vae i 0.000VIms  WeE BIR ¢ B.00dVIms | Disabie
FOBM o+ 0.0DMHIIE
Frase ngle 1-2 = 1004 Fhass angle 1-3 = 248.0
Thisg |
Cupling | Muege | JNRE 20081 18411
- wer | SRR 18:37:28
3 Phase 300V LOCAL QuIT
CUTPUT BETT I el ling
wVac = 0.0V F = 50.0Hz a
uVac = 0.0V F = 60.0Hz | b
wVac = 0.0V F = 60.0Hz —
PORE BETTING Regadive
- Raidil {'H: Thees Phares
- Infapand .
WavaTorm = &
EIRE
Wawalorm = A&
TR BiNE = oa S S—
oN Degres s 0.0 orr Gegres » ImED s ]
Vac BIE & 0.00KVIER Ve BIR «  D.00dIms | Divadie
FOBM o+ 0.0DMHIIE
Frase ngle 1-2 = 1004 Fhass angle 1-3 = 248.0
Thisg |
S T

Three Phases: Independ, Same Fre

q, Balance.

Press Three Phases to set the relationship among the AC Source 3 Phase output voltage,
which are Independ, Same Freq and Balance.

Following lists the procedure to set the same frequency for 3 Phase voltage output.

1. Press Three Phases on the right.

2. Use RPG to select “Same freq” and press ENTER).
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3 Phase 300V LOCAL QuIT

DATPUT EETTIM) | Beiiing
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wVac = 0.0V F = 60.0Hz —
PORE BETTING Regadive
Wareform « &
b i Thesn Praras
WavaTorm = & :
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Wawalorm = A&
| NE  IEE— ]
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3 Phase 300V LOCAL QuIT

CUTPUT SETTIMD | Batiing
wVac = 0.0V F = 50.0Hz a
u Vac = 0.0V o
# Vac = D.ov JE—
PORE BETTING Regadive
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BINE
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FoOoBR s Db
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e wer | SRR VI

When 3 Phase balance is in use, the user may set the output voltage to be Phase Volt or
Line Volt. Below is the procedure for setting the 3 Phase voltage output to 3 Phase
balance.

1. Press Three Phases on the right.

2. Use RPG to select “Balance” and press ENTER).
3. Press Voltage set on the right.

4. Use RPG to select “Line” and press ENTER).
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d Phase 300V LOCAL QuIT
CUTPUT SETTIMD | Betiing |
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34 Phase 300V LOCAL QuiT
CUTPUT SETTIND | Betiing |
Ealanced, Esquasce-Megalive, weltegs:Liss il
Vac = 0.0V F = B&0.0Hz Eneh
Tegagncs
RORE BETTING Regadive
S Yevetare o '!'H L
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BIRE
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FoOoBR s Db
Coipling | M | TMEE 200811841
e wer | SRR V4083

Phase re-lock: Enable, Disable.
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Phase re-lock is used to lock the phase again. Since the output voltage and frequency
are set separately when the AC Source is in 3_Phase mode, users can set the 3 Phase
for different frequency output. Assuming the 3 Phase output frequencies are varied
and users set them to the same when the phase re-lock function is disabled, the phase
difference of the 3 Phase output does not return to default (each phase difference is
120°) as Figure 3-3 shows. The phase difference of 3_Phase output will return to
default (each phase difference is 120°) as Figure 3-4 shows when the phase re-lock
function is enabled.

Press Phase re-lock on the right to enable or disable the function.

3 Phase 300V LOCAL
CUTPUT BETTIM) | Beiding
s Vac = 0.0V F = ot
u Vac = 0.0V F = Fasl
# Vac = o.ov F = Tewatnce
T | Poritive
Wavelorm = & |
¥ . | Theew Phasas
o | Indapand
Warnlaim = &
L3
Wawaitrm = &
" __ ~
oM Degros = 0.0 orr Degras = r::r.';
Wae Bil s 0. B0EVIm vde BiR Diwakin
F P . 0. PDbHE M
Fhase sngle -7 = 1000 Phsse wagle 1-3 = J48.0
Coupliag | M I:'_:: | z0mmi 12002
P v et T

D2
Default Setting

o

02

User's Seting

User's Setting

Figure 3-3 Phase Re-lock Disabled

B2
Default Setting

o

$2
User's Setting
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Figure 3-4 Phase Re-lock Enabled

3.3.14 Output Degree

The AC Source can control the degree of the waveform during output or when stopping
the output. In MAIN PAGE (3 Phase Mode/l1 Phase Mode) (see 3.3), press
OUTPUT: More Setting on the right to set ON Degree and OFF Degree.

Following lists the procedure for setting the output phase degree to ON Degree = 90
and OFF Degree=180 in 1 _Phase/3 Phase Mode.

1. Press OUTPUT : More Setting on the right.
2. Move the cursor to “ON Degree= " command position.
3. Press [ 9], [0], and [ENTER|to change the value to "90.0."
4. The cursor moves to “OFF Degree= " command position automatically.
5. Press [ 1], [ 8], [ 0], and ENTER] to change the value to "180.0."
3 Phase 300V LOCAL
QUTPUT BETT | M |_Baining
wVac = 0.0V F = 60.0HZ | ourser
spvac = 0.0V P s 6004z SRS
# Vac = D.ov F = 60.0Hz | Mamnie ment
noRE BETTIMD ! Bty
= WavElaem & .:.._ | Merklein
o Winwar
" WaveTorm = {.I"
Waveiarm ® l : Limitai=es
" A
N Degraw . lIl..I. OFF Degras = THE.0
Wae Hil " W Wde BiR L BB e |
F [-EL] Ll 0. DPbHE -
Phawe sngle 1-2 = 1000 Phess sngle 1-3 = J40.0 |
Coupling | Mamgs | TP [ 200ms 18013
A ey Satiing L LB

1 Phase 300V LOCAL QuiT
CUTPUT EETTIND |_Beining
Vag = 0.0V F = &0,.0Hz [—
;Hlllll“!'
iHIiII‘HHI
nORE BOTT M ! Bribmy
Waveform = A [ wwraten
S |”E Winwar
ON Degree = 80.0 et
OFF Degree =_180.0 F
Vac SIR = 0.000VIms
Vde SIR = 0.000VIims
F SIR - 0.000Hz Ims
-l,'_.lullug -l RAange l| T [ I E-ILMIHIH!
e ey PE: a3

® NOTICE

If "OFF Degree=IMMED" when is pressed, the output voltage jumps off
immediately. If a degree is already set, it will output voltage till it reaches the set degree.
Input “OFF Degree= 360 will turn into “OFF Degree= IMMED.”
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3.3.1.5 Slew Rate of Output Transient

The AC Source has the ability to set the slew rate of the voltage waveform. This id
done through 3 commands in OUTPUT: More Setting, which are Vac S/R, F S/R and
Vdc S/R which control the change speed of voltage waveform change.

Vac S/R: It the slew rate of Vac output.
F S/R: It is the slew rate of frequency output.
Vdc S/R: It is the slew rate of Vdc output.

Change the output setting in MAIN PAGE when the AC Source is in OUT mode, the
output voltage and frequency will change to follow the setting of Vac S/R, F S/R and
Vdc S/R.

The procedure of setting Vac S/R =0.2, F S/R =0.1 and Vdc S/R =1 in 1 _Phase/3 Phase
Mode is described below.

1. Move the cursor to “Vac S/R =” command line.

2. Press [ 0], [.] and to change the value to “0.2.”
3. The cursor moves to “F S/R = command automatically, press [ 0], [.], and

ENTER.
4. The cursor moves to “Vdc S/R =" command automatically, press and ENTER|.

3 Phase 300V LOCAL QuiT

QUTPUT BETT | M |_Baining
s Vac = 0.0V F = B0.0HZ P
@ Vac = 0.0V F = 60.0Hz |m=i
v Vac = 0.0V F = 60.0Hz Fusniseaeat
RORE BETTIMG | Meie
Waveinrm = & |
¥ S Waeztirm
Wavelorm = & i
w -
Wavelorm = A bl b
" X
o Degres ¢ 0.0 OFF Degres = IPPUD
Wac BIE = 0 FOEVIE VdE BN s 10MMIes |
Foomm o 0 ibEHE e |
Phane sngle 1-1 = 1000 Phuse wagle 1-3 = 240,90
i g T - -
| ww | - et
1 Phase 300V LOCAL auiT
QUTPUT BETT M) |_Baining
Vac = 0.0V F = &0, 0Hz | ourmar
| Mare Rmitisg
:HIiII'HHI
nORE BOTT M ! Bribmy
Waveform = A [ waritwn
S |”E Winwar
ON Degres = 0.0 H—-
OFF Degree = |IMMED
Vac SIR = 0.200Vims
Vde SIR = 1.000VIms
F SIR - 0.100Hz Ims
E_.lmlu| I Rasge | T [ | ;“uuuwu
a v | 1m:an:al

® NOTICE
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1. When setting Vac S/R =0, F S/R =0, Vdc S/R = 0, the output transient outputs in
the highest speed.

2. Though the input range of Vac S/R, F S/R, Vdc S/R is quite large when using the
software editor, the output voltage may not apply the slew rate properly due to the
hardware restriction when the Vac S/R, F S/R and Vdc S/R are too large. The
maximum of Vac S/R and Vdc S/R is 1200V/ms and the minimum is 0.001V/ms.
The maximum of F S/R is 1600Hz/ms and the minimum is 0.001Hz/ms.

3. When executing on the AC Source the output will reach the final state as set.
Once QUIT is executed, the output turns to OV immediately. If users wish to
output following the slew rate is already set, it is necessary to key in OV and press

ENTER) instead of pressing |QUIT |directly.

3.3.1.6 Output Degree of 3-phase Voltage Output

On the other hand, the AC Source is able to set the phase difference degree for 3 Phase
output voltage. For instance, the phase difference among the 3 phases is 120 degree
for the output voltage with 3 Phase balance positive sequence as the figure shown
below.

Phase 3

Phase 1
4/120“

240°
Phase 2

Following lists the procedure for setting the output voltage to 3 Phase balance with 120
degree phase difference among the 3 phases.

Move the cursor to “Phase angle 1-2 =" command line.

Press [1] [2], [0 ] and [ENTER.

Move the cursor to “Phase angle 1-3 =” command line.

Press [2] [4], [0] and ENTER]

halb ol e
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3 Phase 300V LOCAL auiT

CUTPUT EETTIMD |_Beining
s Vac = 0.0V F = &0.0HZ [ —
u Vac = 0.0V F = &0.0Hz [ Becw Muity
# Vac = D.ov F = &0, 0Hz | [—
NORE BETTING | ety
Waveinrm = & |
W o1 8K Wavalerm
il Winwar
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- e e e
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® NOTICE

Since the 3_Phase voltage output of the AC Source is running independently, it is able
to set the phase difference of 3 Phase output to unbalance, such as Phase angle 1-2 =
100, Phase angle 1-3 = 200.

3.3.1.7 Output Waveform Selection Enable (31120A/31180A
only)

The AC Source has two sets of unique waveforms, A and B. Each of them has sine,
square, clipped sine waveforms and 30 sets of built-in waveforms along with 6 sets of
user defined waveforms.

3 Phase 300V LOCAL auiT

CRTPUT BETTING | Wavefaim
w Vac = o.o0v F = B0.0Hz o
o Vac = 0.0V F = €0.0Hz | o
i Vag = 0.ov F = B0.0Hz
PROAE BETTIMG
Waveform A v SINE View
1 Wavehim
Warafarm B = SINE |
Warafaim A = GIRE
4 Wavetarm 0 = TiRE
1 Wavafarm A = EINE | E——
i Woraferm 0l = BINE
:..,-... [ Rarge I ::'."_: '::"__ -m‘:_ [ -;.tI-IIHlIHé

& bl 154523

| Watling | Bulwiliss | Rinskin |

Follow the steps below to set the 3-phase waveform to A and to sine:

1 Press Edit on the right and use RPG to change the selection to All.

2 Move the cursor to WAVE A command line.

3 Turn the RPG to select “SINE” and press ENTER.

Users can press “View Waveform” on the right to view the set waveform.
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JooyY LOCAL
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Follow the steps below to set the A waveform of 3-phase to clipped sine with a total

harmonic distortion of 35%.

DN AW N =

Press Edit on the right and use RPG to change the selection to All.
Move the cursor to the WAVE A command line and select “CSIN”.
The LCD screen to show MODE and PERCENT.

Turn the RPG to change MODE to “THD” and press ENTER.

Press 3, 5 and ENTER to set the THD to be 35%.

Users can press “View Waveform” on the right to view the set waveform.

45



Programmable AC Source 31120/31180 and 31120A/31180A User’s Manual

3 Phase 300V LOCAL 3 Phase 300V LOCAL auiT
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i Yac = o.ov F E0.0Hz

=
QUTPIT WAVEFCRN A OF #1
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|
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NOTICE

1 Clipped sine waveform can be programmed via “Amplitude” or “Total Harmonic
Distortion”. The amplitude range is from 0 to 100% (100%: without clipping) while the
Total Harmonic Distortion range is from 0 to 43% (0%: without distortion.)

2 User defined waveform needs to be defined by and downloaded from the remote
PC.

3 For detail DST waveform, please see Appendix B Built-in DST Waveform.

" WARNING

1 When using the user defined waveform, it may cause the AC Source to be
damaged if the waveform frequency exceeds 1000Hz.

2 Due to the bandwidth restriction of AC Source, distortion may occur on the output
especially when the user defined waveform contains high frequency.

3.3.1.8 Zo Program Enable (31120A/31180A only)

The output impedance of AC Source is very low; however users may need special
output impedances in certain test conditions. The output impedance can be programmed
within a certain range using the Zo Program under OUTPUT SETTING (3.3.1) in the
AC Source.
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00V LOCAL
wVac = 0.0V F = 60.0Hz | ouwur
w Vac = 0.0v F = &0.0Hz fhorn Sk then
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Follow the steps below to set the output impedance Zo Program = Enable, R = 1.0Q, and L =

1.0mH:

1
2
3
4
5

Press Zo Program at the bottom.

Turn RPG to switch to “Enable” and press ENTER,
The cursor moves to “Zo R =" command line automatically.

.. 0] and _ENTER_ to change Zo R to *1.00."
.l | 0l and ENTER to change Zo L to *1.0 mH.”

_Baibing |
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1 When Zo Program = Enable, the AC Source uses current feedback to reprogram the
output waveform to meet the setting. However, the output impedance is the AC Source’s
original reading if Zo Program = Disable.

2
3

" WARNING

The programmable output impedance function is invalid for DC outputs.
The programmable output impedance function is invalid for 1 _Phase Mode.

The maximum of Zo R and Zo L is 1.0Q and 1.0 mH. However, if L is over 0.5 mH and the
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output voltage is too low (<100Vac), it may cause the AC Source to be unstable, especially
when the output current is too great. Users have to program the inductance to the desired level
slowly. If there is incorrect high frequency/voltage output or noise, monitor the output
voltage and the sound of the AC Source. Do not use output impedance program but external
impedance circuit when unstable condition occurs.

3.3.2  Measurement Setting

Press Measurement Setting on the right in MAIN PAGE (3_Phase Mode/l1 Phase Mode) to
set the measurement as the figure shown below. There are 12 measurement items in the
setting screen such as voltage, current, output power and etc. The setting is done by moving
the cursor to each item and use the RPG to select the required test item and press ENTER|.

Below is procedure to change the 3™ measurement item from Po to VA in 3 Phase mode.

1. Press Measurement Setting on the right in MAIN PAGE (3 Phase Mode).
2. Move the cursor to “Po.”
3. Use the RPG to select “VA” and press ENTER|.
4. Press to return to MAIN PAGE.
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u Vac = 0.0V F = 60.0Hz [Pore Buitie | gy Wac = 0.0V F = 60.0Hz [ Pcm R |

mVac = 0.0V F = B0.0HZ  [puement| (&2 VA€ = 0.0V F = B0_.0HZ  |menerment

REASURERENT SETTIMD e £ REASURERENT SETTIMD o
- v Pa Vac Vdec | Vpk VA | s | | v VA& Vac Vde | Vpk VA | T
|  PF | lac ldc | Ipk CF | View I PF | lac Idc | Ipk CF | Vewm
v Pa Vac Vdec | Vpk VA v Pa Vac Vdec | Vpk VA
"1  PF |lac Ide | Ipk CF | ™™™ | |® 1  PF | lac Idec | Ipk CF | "™
v Ps Vac Vdc | Vpk VA v Ps Vac Vde | Vpk VA
I PF lac lde | Ilpk CF | I PF lac lde | Ilpk CF |
.il"ﬂ' 'h".'n .iy.:.ii i.f:lr [ .il"ﬂ' 'h".'n .iy.:.ii i.f:lr [
£ Vn Pa Vo VA | £ Vn Pa Vo VA |
G | T | || || || | | E55
3 Phase 300V LOCAL auiT 3 Phase 300V LOCAL auiT
DUTPUT BETT M) Belling DUTPUT BETT M) Heis
wVac = 0.0V F = B0.0HZ | gyper | m Vac = __ 0.0V F = B0.0HZ | gureesr

u Vac = 0.0V F = 60.0Hz [Pore Buitie | gy Wac = 0.0V F = 60.0Hz [ Pcm R |

wVac = 0.0V F = 60.0HZ |[puswsmen| 2 Vac = 0.0V  F = 60.0HZ |musscem

REASURERENT SETTIMD e £ NEABUErENT | s
= v VA Vag Vde | Vpk VA | vaveen | | v = 0.00 VA = 0.0 | Wiritven
| PF | lac Idc | Ilpk CF | wewr |\ | = 9. 000 PF = 0.000 Viawe

v Pa Vae Vde |"h"ph' VA v - 0.00 Pe. = 0.0
"1  PF |lac Ide | Ipk CF |"™™™ ||| = p.000 PF = 0.000 | "™
- v Pa Vae Vde | Vpk VA | - v = 0.00 Po = 0.0 [
| PF | lac ldc | Ipk CF | | = 0.000 PF = 0.000 |
Vo Vo | Vae  Va | Va = 0.00 Vau =  0.00 [ncer
Vs Po |Vm VA | Vs = 0.00 P = 0.0 | nres
Bt | Muwe | ede | M | gw [o0m1s01a| | Mecst | Mecss | messt | Macsn | Maces Mers | 2008) 18003
Rarge A . Thwn | Esun | TN cH cHl £HY cHe cHa o1 | TR TR

Below is the procedure to the 2" measurement item from I to Iac in 1 _Phase mode.
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bl S

Press Measurement Setting on the right in MAIN PAGE (1_Phase Mode).
Move the cursor to “I.”
Use the RPG to select “lac” and press [ENTER).
Press to return to MAIN PAGE.

1 Phase 300V LOCAL QuiT 1 Phase 300V LOCAL QuiT
CUTPUT BETT M) Bailing CUTPUT BETT M) Bailing
Vac = 0.0V F = 60.0Hz e Vac = 0.0V F = 60.0Hz T
iﬂlll Baitiag iﬂlll Baitiag
rﬂllllﬂﬂl rﬂllllﬂﬂl
REASURERENT SETTIMD x| REASURERENT SETTIMD o]
v Ps Vac Vdc | Vpk VA WEo v Ps Vac Vdc | Vpk VA P
| PF lac lde | Ipk CF Wi— lag PF lac lde | Ipk CF Wi
Limitaiee Limitai=es
T | | ] ] | S | W [ o | g S

1" Phase

3oy

LOCAL

QuiT

1" Phase

300 LOCAL

QuiT

CUTPUT BETTIM) Boiding CUTPUT BETTIMD " Huia
Vac = 0.0V F = 60.0Hz ereser Vac = __ 0.0V F = 60.0Hz T
iﬂlll Raitisg Pare Baitisg
-Hllll-HI Hawnie pagal
PEARUMEAENT SETTIHG Rettoy AEASIERENT i
v Pa Vac Vdc | Vpk VA WEo v = 0.00 Po = 0.0 v
lac PF | lac Idc | Ipk CF | v lac = 0.000 PF = 0.00 Viwn
Vac = 0.00 Vde = 0.00
- lac = 0.000 Ide = 0.000 | ™™™
Vpk = 0.00 VA = 0.0
Ipk = 0.000 CF = 0.000
i Bxrrige Wuige | g | I
o [ e | [ e AR A IS e AT
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3.3.2.1

Press Current Range at the bottom can set the current detection range. Setting appropriate
current range will result in a more accurate current measurement. The current value of each
range is the maximum value it can detect. If the output current is larger than the maximum
current the range can detect, the screen will show I = OVRange. The current detection
ranges are listed below.

Current Range

31180:

®1 Range:12A, 48A, 192A, Auto.
@2 Range:12A, 48A, 192A, Auto.
®3 Range:12A, 48A, 192A, Auto.

31120:

@1 Range: 8A, 32A, 128A, Auto.
®2 Range: 8A, 32A, 128A, Auto.
®3 Range: 8A, 32A, 128A, Auto.

The procedure for setting the current detection range of the 1% phase to 12A is described
below:

1. Press Current Range at the bottom.

2. Press ®1 Range on the right.
3. Turn the RPG to change to “12A” and press [ENTER).
3 Phase 300V LOCAL QuiT 3 Phase 300V LOCAL QuiT
CUTPUT BETTI M Beiling CUTPUT BETTI M Beiling
wVac= 0.0V F = B0 0Hz vnem | [WVEE = 0.0V F = B0.0Hz i
u Vag = 0.0v F = 60.0Hz A u Vag = 0.0v F = 60.0Hz 1114
©nVac = 0.0V F = G60.0Hz ©nVac = 0.0V F = G60.0Hz
REARMIMINT SETTING REARMIMINT SETTING
= ¥ VA Vac Vdec | Vpk VA 0 | [ v VA Vac Vdec | Vpk VA —
I PF | lac ldc | Ipk CF 1A I  PF | lac ldc | Ipk CF thiA
o v Pa Vac Vdec | Vpk VA o v Pa Vac Vdec | Vpk VA
I PF | lac Idc | Ipk CF I PF | lac Idc | Ipk CF
WV Po | Vac Vdo |[Vpk VA | un ||, V Po | Vac Vde | Vpk VA | ..
I PF lae lde | Ipk CF | Thih I PF lae lde | Ipk CF | Thia
Vi Vi Vi \'ET [ Vi Vi Vi \'ET [
T Vn Pa Va VA | T Vn Pa Va VA |
| T | oo, | |8 ESIE R S
3 Phase 300V LOCAL QuiT 3 Phase 300V LOCAL QuiT
CUTPUT BETTI M Beiling CUTPUT BETTI M Beiling
wVac= 0.0V F = B0 0Hz vinem | [WVEE = 0.0V F = B0.0Hz S
u Vag = 0.0v F = 60.0Hz 4% u Vag = 0.0v F = 60.0Hz T2k
©nVac = 0.0V F = G60.0Hz | [.# Vac = ©0.0Y F = 60.0Hz
REARMIMINT SETTING REARMIMINT SETTING
= v VA Vac Vdec | Vpk VA WM | [ ¥ VA Vac Vdec | Vpk VA —
I  PF | lac ldc | Ipk CF 1A I PF | lac ldc | Ipk CF thiA
o v Pa Vac Vdec | Vpk VA o v Pa Vac Vdec | Vpk VA
I PF | lac Idc | Ipk CF I PF | lac Idc | Ipk CF
WV Po | Vac Vdo |[Vpk VA | un ||, V Po | Vac Vde | Vpk VA | ..
I PF lae lde | Ipk CF | Thih I PF lae lde | Ipk CF | Thia
Vi Vi Vi \'ET [ Vi Vi Vi \'ET [
T Vn Pa Va VA | T Vn Pa Va VA |
| o | o, | |2 EEEE SR B
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3.3.2.2 Average Times

Average Times is the sampling average of voltage/current RMS and voltage/current peak. The
AC Source uses moving windows for sampling. When “4” is selected for Average Times it
indicates it will be sampling 4 times in moving windows.

Press Average Times at the bottom to set the average times for sampling. When the

measurement is fluctuated severely, higher sampling average times can be set to improve the
measurement accuracy. The average times for sampling to be set are listed below.

Average Times: 1,2, 4, 8, 16, 32.
The steps for setting the sampling average times to 1 are described below.

1. Press Average Times at the bottom.
2. Turn the RPG to switch to “1” and press ENTER|

3 Phase 300V LOCAL QuiT

QUTPUT BETTIM |_Baining
w Vac = 0.0V F = §0.0Hz g
n Vac = o.ov F = 60 .0Hz Abie lmm!

wVac = 0.0V F = 60.0HZ |pswesen
REABUMINENT SETTING | el

v VA Vac Vde | Vpk VA P

| PF | lac Idc | Ipk CF ¥iewn
vV P: | Vac Vde | Vpk VA |

= | PF | lac Idc | Ipk CF -
v Pa Vac Wdc | Vpk VA

= | PF | lac lde | Ipk CF

Va Vi Vi Va
Va Pa Va VA

3.3.2.3 Isurge Delay, Isurge Interval

The Isurge in Measurement Setting is the surge peak current output by the AC Source. Isurge
measurement starts after [surge Delay when the voltage output changes. The measurement
time is set by Isurge Interval. These two functions can be set by Measurement Setting.

The procedure for setting Isurge Delay = 10 ms, Isurge Interval = 10 ms is described below.
1. Move the cursor to “Isurge Delay =" command line.

2. Press [1], [0 ] and to change the value to “10.0.”

3. Move the cursor to “Isurge Interval = command line.

4. Press [1], [0] and to change the value “10.0.”
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3 Phase 300V LOCAL QuUIT 3 Phase 300V LOCAL QuUIT
QUTPUT BETTI M |_Batiing QUTPUT BETTI M |_Baiiing
s VWac = 0.0V F = BO.0HZ | gypwer | |9 Vac = 0.0V F = B0.0HZ | gyreer
u Vag = 0.0V F = 60.0Hz [ Pore Beltlen | gy Vag = 0.0V F = 60.0Hz [ Fen. Bt
1 Vac = 0.0V F = GB0.0HZ  |puswrment| |2 VaG = 0.0V  F = BO0.0HZ | msssnsat |
FEATURERENT STTTING [l e FEATURERENT STTTING [l et
- v VA Vac Vdec | Vpk VA s | | v VA Vac Vde | Vpk VA T
I PF | lac Idc | Ipk CF | Veww I PF | lac Idc | Ipk CF | Ve
v Pa Vac Vdec | Vpk VA v Pa Vac Vdec | Vpk VA
"1  PF |lac Ide | Ipk CF | ™™™ | |® 1  PF | lac Idec | Ipk CF | "™
v Pa Vac Vdc | Vpk VA | v Pa Vac Vdc | Vpk VA
N ) PF | lac Idc | Ipk CF N ) PF | lac Idc | Ipk CF
'||r1'.~ 'h"'ll 'lirﬂ Va [ '||r1'.~ 'h"'ll 'lirﬂ Va
' Va Pa ¥ VA | ' Va Pa ¥ VA
:II-:::- *‘;’:‘_’::' .:-;:‘::':" .::_'IE_: Lt 12:l;:|=;: .;l..l.:::. | N;::r::- :‘-::;.:-‘ E;:E'I’ - ijz:l“ln":!

3.3.3 Waveform Viewer

Waveform View can be used to see the real time output voltage/current waveform. There
are a total of 3 CH available. Voltage, current and time can be adjusted by the Scale
command. The figure below shows the Waveform View.

Chl: @1V, ©2V, O3V, O11, 21, O31.
Ch2: 91V, ©2V, O3V, 011, 21, P3I.
Ch3: O1V, ©2V, O3V, O11, 21, P3I.

V Scale: 10, 20, 40, 80, 120V/div.
I Scale: 5, 10, 20, 40, 60A/div.
Time Scale: 0.2,0.5,1, 2,5, 10, 50, 100, 200ms/div.

The procedure for setting CH1 =®1V, CH2 =92V, CH3 =®3V, V Scale = 10 V/div, I Scale =
5A/div, Time Scale =2 ms/div in 1 _Phase/3 Phase Mode is described as below.

Press CH1 at the bottom.

Turn the RPG to change to “®1V” and press [ENTER] .
Press CH2 at the bottom.

Turn the RPG to change to “®2V” and press [ENTER|.
Press CH3 at the bottom.

Turn the RPG to change to “®3V” and press [ENTER,.
Press V Scale at the bottom.

Turn the RPG to change to “10” and press [ENTER|.
9. Press I Scale at the bottom.

10. Turn the RPG to change to “5” and press [ENTER|

11. Press Time Scale at the bottom.

12. Turn the RPG to change to “2” and press [ENTER|

NN R WD
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3 Phase 300V LOCAL ouT 1 Phase 300V LOCAL ouT

DATPUT EETTIM) Beiding DATPUT EETTIND Baiiing

s Vac = 20.0V F = B60.0Hz = Vac = 20.0V F = 60,0Hz s
o Vac = 20.0V F = 60.0Hz | Pare Buitig | Pare Beiting
wVac = 2000V F = 60.0HZ |muwsssma [E—

WAVEPCAM ViEVER | ched WAVEPCAM ViEVER | Bhy

Iumm. Iumm.

| Winwar CH1 v | Winwar

[ Liitatisa [ Lisitafioa

[ | IBEE N |
e cr L i B ] e cr cuy | Y T :“" Timst Ecsl | sonmi 18113
Ly i i Wiy air | iy | 1R L ! g Wiy air | iy | 10
3.3.4  Limitation

The Limit of AC Source 1 Phase/3 Phase output mode is set separately. For instance, the
Vac Limit setting will apply the settings of the 1 Phase mode when changing it from the
3 Phase mode without applying the Limit settings of any one phase.

3.34.1

Vac Limit

Vac Limit sets the Vac value in MAIN PAGE (3 _Phase Mode/1 Phase Mode). Press
Limitation on the right in MAIN PAGE (3 Phase Mode/1 Phase Mode) to set the Vac Limit.
This command protects the planned program instead of the hardware.

Press Edit at the bottom to set the limitation of the 3-phase voltage output for “Each” or “All.”
The procedure to set Vac Limit = 300V in 1_Phase/3 Phase Mode is described below.

1. Move the cursor to “Vac = command line.
2. Press [ 3], [0], [0] and [ENTER] to change the value to “300.0.”

3 Phase 300V LOCAL QuIT 1 Phase 300V LOCAL QuIT
CUTPUT BETTIMD | Baitiag CUTPUT BETTING | Bailisg
W Vae = 0.0V F = &0.0HZ | P Vaec = 0.0v F = &0.0HZ | P
H I'IIIHG = 0 .0"-" F = 50 Ion IF|||| lil'"lll i.HIII ltl'nq‘
o Vac = o.ov F = 60 .0Hz | Mawnisemat ;Huwuul
LINITATICON | Bading LINITATION ! Badting
y Vac =_300.0V Vdc{+)= 424.2V | Uariien Vac =_300.0V Vdc{+)= 424.2V | iiin
; F =1500.0Hz Vdec(~-)= 0.ov F =1500.0Hz Vdec(~-)= 0.ov
Vac = 300.0V Vdc(+)= 424 2y |0 b
“'F  =1500.0Hz Vdec{=)= 0.0V |
= Vac = 300.0V Vde(+)= 424.2V | i
F =1500.0Hz Vde{=-)= 0.0V |
LE [ Gl b Fat tw FLLLTRREFE ] [ Gl b Fat tw LU IRRTFL]
Eneh Pavissm | Micmss | 08:58: 80 Pavissm | Miims | 08:01:04
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® NOTICE

The setting of Vac Limit is not restricted by range; however, the Vac in MAIN PAGE is
restricted by the range. For example, assuming the range is 150V, though Vac Limit = 300V
the maximum Vac setting is 150V.

3.3.4.2 Vdec Limit (+), Vde Limit (-)

Vdc Limit (+) and Vdc Limit (-) restrict the Vdc setting in MAIN PAGE (3_Phase
Mode/1_Phase Mode). These two items can be set in the Limitation function (see 3.3.4).
The Vdc setting can exceed Vdc Limit (+) but cannot be under Vdc Limit (-).

The procedure for setting Vdc (+) =424.2V, Vdc (-) =0V in 1_Phase/3 Phase Mode is
described below.

. Move the cursor to “Vdc (+) =" command line.

. Press [4], [2], [ 4] [1] and [ENTER]to change the value to “424.2.”

. Move the cursor to “Vdc (-) = command line.
. Press [ 0] and to change the value to “0.0.”

3 Phase 300V LOCAL QuIT 1 Phase 300V LOCAL aulT

CUTPUT BETT M | Balling CUTPUT BETT M | Ballling
0.0V F = B0.0HZz P Vac = 0.0V F = &0, 0Hz P
0 . n‘lf F = ﬁ“ ; “Hx . Fere: Baitisg . Fere Baitisg
o.ov F = 60 .0Hz | Fasmeeasat | Hesnisemeat

LINITATICON Bading LINITATION Badting

Vac = 300.0V Vdo|+)=_424. 2V | vsrnem Vac = 300.0V Vde(+)=_424. 2V [ ariten
F =1500.0Hz Vdec(=-)= 0.0v | F =1500.0Hz Vdec(=-)= 0.0v

Vac = 300.0V Vdc(+)= 424.2v | == | en
F =1500.0Hz Vde(-)= [

, Vac = 300.0V  Vde(+)= 424.2V
F =1500.0Hz Vdec(-)= 0.0v

AW =

s Vac
u Vac
# Vac

L

L}

LE Gl b Baf :IQDIJ (ATFL] Gl b Baf :IQDIJ (AFL]
4119 Farisss | Miswss | U5:BT:9E Farisss | Miswss | U5:B1:40

® NOTICE

1. The setting of Vdc Limit is not restricted by range; however, the Vdc in MAIN PAGE is
restricted by the range. For example, assuming the range is 150V, though Vdc
Limit=424.2V the maximum Vdc setting is 212.1V.

2. It is better to restrict the Vdc value when the output contains it. It may cause damage if
the output polarity is reversed especially the load polarity.

3.4 CONFIG Function Key

Press in the FUNCTION keys shown below to enter into CONFIG function.
(3_Phase Mode/1 _Phase Mode).
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[ FUNCTION _|
=) =
8 =

& =
& -

Figure 3-5 FUNCTION Keys

3 Phase 300V LOCAL QuliT 1 Phase 300V LOCAL QuliT
OUTPUT BETT | M | Coniig QUTPUT EBETT | M | _Contig
M Vag = o.ov F = &0.0HZz o Vag = 0.0v F = &0.0Hz T
wuVac = 0.0V F = B0.0Hz = =
n Vac = o.ov F = &60.0Hz Extemsl Exlsinu
£ r N Wred £ r N Wred
V = 0.00 VA = 0.0 vV = 0.00 Po = 0.0
"1 = 0.000 PF = 0.000 | ™™ lac = 0.000 PF = 0.000 | ™
V = 0.00 P. = R Vac = 0.00 Vde =  0.00 | soveon
®1 = 0p.000 PF = 0.000 it lac = 0.000 Ide = 0.000 it
LV = 000 P = 0.0 Vpk = 0.00 VA = 0.0
1 = 0.000 PF = 0.0p0 | Ipk = 0.000 CF = 0.000 e
Ve = 0,00 Va = 0.00 e v
EVa = 0.00 Ps = 0.0 1ol Val2
ard mEFE AEITY Remebe | ExT. aFd mEFE [E5v] Remebe | ExT.
St | o bk | Nt | ] wie || | A | o ke | sane | RO | e |- thcwanl
3.4.1 Interface
34.1.1 GPIB Address, RS-232C Parity/Baudrate

The AC Source also has remote operation mode that can be activated by the CONFIG

function (3_Phase Mode/1 Phase Mode).

conducting remote operation in 1 Phase/3 Phase Mode.

1. Press GPIB Address at the bottom.
2. Turn the RPG to change the Address and press to set Address 30.

It is necessary to set GPIB Address to 30 before

3 Phase 300V LOCAL QuliT 1 Phase 300V LOCAL QuliT
CUTPUT EBETTIM | Config CUTPUT EETTIND | Comiig
n Vag = 0.0V F = &0.0Hz Vag = 0.0V F = &0.0H=z
wVac = 0.0V F = 60.0Hz e e
@ Vac = 0.0V F = &60.0Hz —— —
£ r N Wred £ r N Wred
v = 0.00 VA = 0.0 v = 0.00 P = 0.0
"1 = 0.000 PF = 0.000 | % lac = 0.000 PF = 0.000 | "
o v = 0.00 Pa = 0.0 Prwarcl Vaec = 0.00 Vde = 0.00 Pewarti
| = 0.000 PF = 0.000 | == lac = 0.000 Idc = 0.000 | s
s v = 0.00 Pa = 0.0 e Vpk = 0.00 VA = 0.0 F
_!_ =0 EI__.__I:I__I.‘!_G F'F = I:I__._G_I_J__l.‘! " Ipk = 0.000 CF = D.o00 "
Ve = 0,00 Va = 0.00 e v
IWa = 0.00 Pe = 0.0 tel2 Vel 2
apl RET [E5F5] Remele | ExT Etharsal | 2058418113 apl RET [E5F5] Remele | ExT Etharsal | 20581871
Adse | Bty | Guulie | W | MDY | gy | Aohiip | | A | Pl | Gbads | sl | WO | gl [Piniere
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® NOTICE
The address range is from 1 to 30.

The AC Source uses the RS-232C bus to provide remote operation.
to set the communication protocol.

Follow the steps below

Set Parity=None and Baudrate =115200 in 1 _Phase/3 Phase Mode as described below:

1. Press RS232 Parity at the bottom.
2. Turn the RPG to select None and press ENTER,
3. Press RS232 Baudrate at the bottom.

4. Turn the RPG to “115200” and press ENTER).

3 Phase 300V LOCAL QuIT 3 Phase 300V LOCAL QuIT
OUTPUT BETT | M Coniig OUTPUT BETT | M Contig
wVac = 0.0V F = B0.0Hz wVac = 0.0V F = B0.0Hz
wVac = 0.0V F = 60.0Hz MBS Vac = 0.0V F = 60.0Hz g
w Vac = 0.0V F = 60.0HZ | soun | |# YA = 0.0V F = 60.0HZ | coeom |
Wt Wred Wt Wred
v = 0.00 VA = 0.0 v = 0.00 VA = 0.0
"1 = 0.000 PF = 0.000 =M1 = 0.000 PF = 0.000 o
o v = 0.00 Pa = 0.0 Fownon | (g v = 0.00 Pa = 0.0 Pewarti
| = 0.000 PF = 0.000 Thie | = 0.000 PF = 0.000 T
v = 0.00 Pa = 0.0 | v = 0.00 Pa = 0.0 |
"1 = 0.000 PF = 0.000 |™=*||¥| = 0000 PF = 0.000 | ™
Ve = 0.00 Va = 0.00 | ., Vo = 0,00 Vu = 0.00 [
EVa = 0.00 Ps = 0.0 ! ol EVa = 0.00 Ps = 0.0 ! ol
aPE mEiaz REXE | Remete | EXT Cikorast i SO0EI 18111 - nant REEHT | Pamete: | EXY, Ciharas! i 2008118411
g | Gy [ S | g | g | Sy || | et | | S | | oo | Gl |
1 Phase 300V LOCAL QUIT 1 Phase 300V LOCAL QUIT
QUTPUT EBETT | M Coniig QUTPUT EBETT | M Contig
Vaec = 0.0V F = §0,0Hz — Vaec = 0.0V F = §0,0Hz .
| Eximmu | Eximmu
Wt Wred Wt Wred
v = 0.00 Po = 0.0 v = 0.00 Po = 0.0
lac = 0.000 PF = 0.000 | ™" || lac = 0.000 PF = 0.000 | ™V
Vac = 0.00 Vde = 0.00 Prwarcl Vac = 0.00 Vde = 0.00 Pewarti
lac = 0.000 lde = 0.000 Biatas lac = 0.000 lde = 0.000 Staias
Vpk = 0.00 Y& = 0.0 | Vpk = 0.00 Y& = 0.0 |
Ipk = 0.000 CF = 0.000 |““““" Ipk = 0.000 CF = 0.000 |““““
| 2% | o
aPE mEiaz REIE | Remete | EXT Cikorast i SO0R 18111 ri nant RERT | Pamete: | EXY, Ciharas! i 2008118411
M | i | iiier | otusets | sieanre | eiven | n:una| | e | R | TR | ctesbta | blashia | fetee | i0:td:es
@ NOTICE

The baudrate selections are 9600/19200/38400/57600/115200 and the selections for parity are
EVEN/ODD/NONE.

3.4.1.2

Remote Inhibit, EXT. ON/OFF

The output of AC Source can be inhibited by external control or manual trigger. The output
signal of the remote inhibit (remote control) is received from the TTL terminal on the rear
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panel (see Appendix A.) Remote Inhibit and EXT. ON/OFF are set by the CONFIG function
(3 _Phase Mode/1 _Phase Mode). There are two remote inhibit output states: Enable and
Disable.

Remote Inhibit: When the Remote Inhibit is enabled on the AC Source and the Remote
Inhibit signal is LOW, the AC Source will disable the output. The AC Source holds the output
disabled even when the Remote Inhibit signal turns to HIGH. In order to re-enable the output,

the user must press [OUT/QUIT] to restart output.

EXT. ON/OFF: When the EXT. ON/OFF is enabled on the AC Source and the EXT.
ON/OFF signal is LOW, the AC Source will disable the output. The AC Source will
re-enable the output when the EXT. ON/OFF signal turns to HIGH.

The procedure for setting Remote Inhibit/EXT. ON/OFF to disable in 1 _Phase/3 Phase Mode
is described below.

1. Press Remote Inhibit/EXT. ON/OFF at the bottom.
2. Turn the RPG to change to “Disable” and press [ENTER,

3 Phase 300V LOCAL auiT 3 Phase 300V LOCAL QuiT
OUTPUT BETT | M Contig OUTPUT BETT | M Coniig
wVac = 0.0V F = B0.0Hz wVac = 0.0V F = B0.0Hz
wVac = 0.0V F= 60.0Hz | """ | mVac = 0.0V F= 60.0Hz | " |
©wVac = 0.0V F = B0.0Hz | | |8 Vac = 0.0V F = §0.0Hz | Ert
HEASURERINT s HEASURERINT s
w1 - 0600 PF = 0.000 | |["1 = o400 PBF = 0.000 | "
o v f 0.00 Ps E 0.0 Fownon | (g v f 0.00 Ps E 0.0 Pewarti
| = 0.000 PF = 0.000 | S I = 0.000 PF = 0.000 | S
) - 0.600 PF = 0.090 |™=|™) - 0900 PF = 0.000 |
Iiqu - u ﬂﬂ -'.!fll - 0. EHJ [ Farn 'il"u' - 0 uﬂ ".hl =3 0. EHJ | Hars
EVa = 0.00 Ps = 0.0 | Tus EVa = 0.00 Ps = 0.0 | rue
"dp':' _!_:;ﬁt"_ r:':'::?'l"'_n._.'.T._'"_[':E'T'_'"m"m'"“”””' "dp':' _!_:;ﬁt"_ r:':'::?'l"'_n._.'.T._'"_[':E'T'_'"m"m'"“”””
| | | ol | ottt | e |G | MG | N SR | ol | sl | e |
1 Phase 300V LOCAL QuiT 1 Phase 300V LOCAL QuiT
QUTPUT EBETT | M Contig QUTPUT EBETT | M Coniig
Vaec = 0.0V F = §0,0Hz " Vaec = 0.0V F = §0,0Hz "
i i
'.:mmu | '.:mmu |
Wt Wred Wt Wred
v = 0.00 Po = 0.0 v = 0.00 Po = 0.0
lac = 0.000 PF = 0.000 | ™™ lac = 0.000 PF = 0.000 | ™™
Vac = 0.00 Vde = 0.00 Prwarcl Vac = 0.00 Vde = 0.00 Pewarti
lac = 0.000 lde = 0.000 Biatas lac = 0.000 lde = 0.000 Staias
Vpk = 0.00 Y& = 0.0 | Vpk = 0.00 Y& = 0.0 |
Ipk = 0.000 CF = 0.000 |“'“‘““" Ipk = 0.000 CF = 0.000 |“'"‘““"
= =
| 1el 2 | ¥
"dp':'_iiﬁt' '_r:':'z'?'l""_i.:.u ExT Eirrat [ aginivRyia "dp':'_iiﬁt' '_r:':'z'?'l""_i.:.u ExT R
30 | Neer | “iees | saakin | oreante | teiwen | twitwise | | Mg R OSSR | otvavte | laania | e | e
@ NOTICE

The output of the Remote Inhibit (Remote Control) transmits the TTL signals via a special
I/O connector. See Appendix A TTL Signal Pin Assignments for the detail info.
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34.1.3

Ethernet Setting

The AC Source can be operated remotely through a network once the Ethernet Settings are

complete.

Network Setting: Auto, Manual

The procedure for setting Network Setting s manually in 1 Phase/3 Phase Mode is described

below.
1. Press Ethernet setting at the bottom.
2. Move the cursor to “Network Setting:”
3. Turn the RPG to change to Manual and press [ENTER|.
4. Set the IP Address, Net Mask and Gateway.
3 Phase 300V LOCAL QUIT 3 Phase 300V LOCAL QUIT
CUTPUT BETT M) Ceniig CUTPUT BETT M) Ceniig
wVac = 0.0V F = G0.0Hz . wVac = 0.0V F = G0.0Hz i
wVac = 0.0V F = 60.0Hz | |2 Vac = 0.0V F = 60.0Hz
wVac = 0.0V F = 60.0Hz wVac = 0.0V F = 60.0Hz
RITWORE SITTIHG RETWORE SITTIHG
Baimsrh Seiding: _Aula Baimsrh Seiding Hanwal
iF Addemss 188 . TFD . 288 . 1B iF Addemss 188 . TFD . 288 . 1B
Bai Aepk tEL] 18 we Bai Aepk tEL] 18 we
Gatemuy 88 bat ] 1] i Gatemuy 88 bat ] 1] i
LAN Bimiwn = ZETTING LAN Bimiwn = ZETTING
] RETYE REIE | Remete | EXT t ] RETYE REIE | Remete | EXT t
M | ey | S | ot | e | i |“ieiiae| | Mg | Nty | Sl | g | ovvens | i |
3 Phase 300V LOCAL auiT
CUTPUT BETTIM Ceniig
wVac = 0.0V F = B60.0Hz i
wVac = 0.0V F = 60.0Hz
wVac = 0.0V F = b0.0Hz
RETWORE STTIHD
Baimsrh Seiling Hanesl
iF Addemss 981 . 1EN . [ i
Bai Aepk tEL] 18 me . ]
Gatemuy L1 F {15 -] 5 2
LAN Bimiwn = ZETTING
] RETYE REIX | Remete | ERT
e | T | S | ghemt, | v, (SRR e
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1 Phase 300V LOCAL auliT 1 Phase 300V LOCAL auiT
CUTPUT EETTIND | Centig CUTPUT EETTIND | Ceniig
Vag = 0D.0v F = &0.0Hz = Vag = 0D.0v F = &0.0Hz =
RETWORK STTTIHD RETWORK STTTIHD
e lmsi b Beiling: Auis | e tmsi b Sedfing Hemisl
IF Address c388 . IS8 . 208 . 189 IF Address c288 . 189 . 208 . 189
Mal Mssk 188 . 783 . 288 . 08 Mal Mssk 188 . 783 . 288 . 08
Gateway 388 . 353 . 388 . 34 [ Gateway 388 . 353 . 388 . 34
LAN Btaies = ZETTIMD [ LAN Btaies = ZETTIMD
TGP | REIMT | ASIQ | Wemem | ERT, | . |, TGP | REIMT | ASIQ | Wemem | ERT, | . |,
Addrenn Parit Enudrate tabibed GHEOFF Etharsat | 2008/ 18113 Addrenn Parit Enudrate tabibed GHEOFF Etharssl | 20081 18411
1] Mina | 118200 | Oissbin | ciwapis | BRbN | 1N:2END 1] Wins | 108200 | Oisabin | Giwapie | SeiR | 1N:REM

1 Phase 300V LOCAL auiT
CAITRUT BETT 1IN0 [ contig

Vac = 0.0V F = 60.0Hz
ol

RETWORE STTIHD
Betwsrh Setling Huswnl
IF Addenss D081 (1 ] . 1
Byl Husk tLL] i ELL I L]
Gatemuy L] 1) 1] -] & ]

LAN Sisles = BETTIMG

~wPE | WEET | REW | Famm | BT T o |
Addrpnn Purily Easdrate tabibed GHEOFF ‘II-:T;-r !z=';;":1’
w Haag e Disadle | Diwakle iy )

3.4.2 External Vref

The AC Source has the capability of using an analog control signal (simulated) from an
external device to set its output (optional card is required.) The External Vref terminal socket
at the rear panel allows users to apply signals to the AC Source for output voltage setting.
The External Vref and the Control Method can be set by the CONFIG function (3_Phase
Mode/1 Phase Mode). External Vref has two coupled modes to indicate the output of AC
Source: Amplifier and Level. When the user is using single phase Ext. Vref, the signal
inputted by terminal pin Ext-V ®2 is the main control signal. Refer to Appendix A TTL
Signal Pin Assignments for detail information.

Amplifier: The output voltage (Vout) is the composition of the voltage set in MAIN PAGE
and the supplemental programmed voltage inputted externally. The external V reference
voltage range is from -10 V to 10V. When Vac=0 and Vdc=0 in MAIN PAGE, the following
formula can be used to calculate Vout.

Vout (dc) = Vref (dc) / 10 Vdc x 424.2 Vdc (range 300V)
Vout (dc) = Vref (dc) / 10 Vde x 212.1 Vdc (range 150V)
or

Vout (ac) = Vref (ac) / 7.072 Vac x 300 Vac (range 300V)
Vout (ac) = Vref (ac) / 7.072 Vac x 150 Vac (range150V)

61



Programmable AC Source 31120/31180 and 31120A/31180A User’s Manual

Ex. (1): Set Vout to 100Vdc:

1. When selecting range 300V in OUTPUT: More Setting function, the applied
external output voltage is V=2.357Vdc, Vout = 100Vdc.
When selecting range 150V in OUTPUT: More Setting function, the applied
external output voltage is V=4.715Vdc, Vout = 100Vdc.

2.

Ex. (2): Set Vout to 100Vac:

1. When selecting range 300V in OUTPUT: More Setting function, the applied
external output voltage is V=2.357Vac, Vout = 100Vac.
When selecting range 150V in OUTPUT: More Setting function, the applied
external output voltage is V=4.715Vac, Vout = 100Vac.

2.

Level: It is the linear proportional output of output voltage (Vout (ac)) RMS programmed by
the DC V reference. The Vreference range is from -10V to 10V. The following formula can
be used to calculate Vout:

Vout (ac) = | Vref(dc) | /10 Vdc x 300Vac (range 300V)
Vout (ac) = | Vref(dc) | /10 Vdc x 150Vac (range 150V)

Ex. (1): Set Vout to 100Vac:

1. When selecting range 300V in OUTPUT: More Setting function, the applied
external output voltage is V=3.333Vdc (or -3.333Vdc), Vout = 100Vac.
When selecting range 150V in OUTPUT: More Setting function, the applied
external output voltage is V= 6.667Vdc (or -6.667Vdc), Vout = 100Vac.

2.

The procedure for setting Ext. Vref Control = OFF, Control Method = Amplifier is described
below.

1. Press Ext. Vref Control at the bottom.

2. Turn the RPG to change ON to OFF and press ENTER.
3. Press Control Method at the bottom.

4. Turn the RPG to select Amplifier and press ENTER|

3 Phase 300V LOCAL auliT 3 Phase 300V LOCAL auliT
CUTPUT EBETTIM | Centig CUTPUT EBETTIM | Ceniig
wVac = 0.0V F = B0.0Hz wVac = 0.0V F = B0.0Hz
w2 Vac = 0.0V F = 60.0Hz T e Vae = 0.0V F = 60.0Hz ity
w Vac = 0.0V F = 60.0Hz | e | ¢ VA = 0.0V F = 60.0Hz e
REARIACRINT | i FERSRRRT | Wead
SV = 0,00 VA = 0.0 [ |4V = 0.00 VA = 0.0 [
I = 0.000 PF = 0.000 I = 0.000 PF = 0.000
v = 0.00 Pa = 0.0 Prwarcl v = 0.00 Pa = 0.0 FawarOi
"1 = p.000 PF = 0.000 s | (M) = 9,000 PF = 0.000 Batis
“ U = n : uﬂ Pl? = ﬂ : u Peabi 24 “ U = n : uﬂ Pl? = ﬂ : u P K
| = 0.000 PF = 0.000 " | = 0.000 PF = 0.000 S
Vo = 0.00 Vo = 0.00 [ .. Vo = 0.00 Vo = 0.00 [ ..
EVa = 0.00 Py = 0.0 el 2 EVa = 0.00 Py = 0.0 tol 2
Ext el Camtrsl | Ext el Camtrsl |
ol Ry Rttty A | B Rty

62



Local Operation

3 Phase 300V LOCAL QuiT

BUTPIT EETT M ! Canilig
wVac = 0.0V F = &0 0Hz
w2 Vac = 0.0V F = 60.0Hz ity
& Vac = 0.0V F= 60.0HZ | ooeem |
AEASIACRINT | i
GV = 0,00 VA = 0.0 [
| = 0.000 PF = 0.000 |
v = 0.00 Pa = 0.0 Pewarti
o= | = 0D.000 PF = 0.000 Btatas
1 v = 0 uﬂ Pp = ﬂ 'u : Pesieetlan
| = 0.000 PF = 0.000
Vo = 0.00 Va = 0.00 | ..
EVa = 0.00 Ps = 0.0 tol 2
pininll Jlo-or | 0ami 10113
(-1]) AT x M

® NOTICE

When Ext. Vref Control =ON, Control Method =Level, the output voltage (Vout) can only be
controlled by the level of the external DC programming voltage. It is unable to control the
Vout amplitude from the front panel keys until Ext. Vref Control=OFF is set.

= WARNING

1. When Control Method = Amplifier and the Vref frequency exceeds 1000Hz, it could
damage the AC Source. This formula should be followed exactly — when F>1000Hz it
has to be Vref (pk-pk, V) x F (Vref, Hz) < 10000 VHz.

2. The output may be distorted due to the bandwidth restriction of AC Source, especially
when the external V reference has too many high frequency components.

3.43 Display

The brightness of the backlight and power-save mode settings of the LCD can be set in the
CONFIG function. (3_Phase Mode/1 Phase Mode).

Style: Default.
Backlight: Low, Medium, High.
Backlight OFF after: Never, 1 min, 3 mins, 5 mins, 10 mins, 30 mins, 1 hour, 3 hours.

The procedure for setting Backlight = Medium, Backlight OFF after = Never in
1_Phase/3 Phase Mode is listed below.

1. Press Backlight at the bottom.

2. Turn the RPG to Medium and press ENTER).

3. Press Backlight OFF after at the bottom.

4. Turn the RPG to select Never and press ENTER).
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3 Phase 300V LOCAL QuIT 1 Phase 300V LOCAL QuUIT
CUTPUT BETT M) Ceniig CUTPUT BETT M) Ceniig
wVac = 0.0V F = §0.0Hz Vac = 0.0V F = 60.0Hz
wWVac = 0.0V F = 60.0Hz i i
w1t Vac = 0.0V F = B0.0HZ | comew | T———
Wt Sred N frad
v = 0.00 VA = 0.0 v = 0.00 Po = 0.0
1 = o0.000 PF = 0.000 | "W lac = 0.000 PF = 0.00 st
v = 0.00 Po = 0.0 pawircl Vae = 0.00 Vde = 0.00 pamirtl
"1 = 0.000 PF = 0.000 msses lac = 0.000 1dc = 0.000 s
v = 0.00 Po = 0.0 | Vpk = 0.00 VA = 0.0 |
1 = p.000 PF = 0.000 | B Ipk = 0.000 CF = 0.000 | ™
Vo = 0.00 Vu = 0.00 | [ e
FVa o= 0.00 Py = 0.0 | vtz | e
Sighn | Bacaiign | SechSs ' 0B | Byl | Sachige | SechA 008112413
Dadwsti Fed lum [, BN R0 Dadwsti Fed lum [, BB B39
344  Power-ON Status

Users can set the output state of AC Source during power on using the Power-ON Status in

the CONFIG function (3_Phase Mode/l1 Phase Mode).

Once it is set, users should save the

data before turning power off.  With the output set to OfT, it indicates the AC Source will not
With it set to On, the AC Source will

enable the output voltage after it is powered on.

enable the output by default after powered on.

3 Phase 300V LOCAL auiT 3 Phase 300V LOCAL QuiT
CUTPUT BETTIMG Conlig CUTPUT BETTIMG Coniig
s Vagc = 0.0V F = &0.0Hz s Vagc = 0.0V F = &0.0Hz
mwVac = 0.0V F= 60.0Hz | ™™ |lmVac = 0.0V F= 60.0Hz ||
w2 Vac = 0.0V F = &0.0Hz o | les Vac = 0.0V F = 60.0Hz —
FOVEN O ETATES SETTING bt FOVEN O ETATES SETTING ol
. Vac = 0.0v F = &0.0Hz f—— . Vac = 0.0v F = &0.0Hz f—
"'Vde = 0.0V . "'Vde = 0.0V
FowsrDH Fawarll
i Vac = 0.0v F = &0.0Hz Etataa i Vac = 0.0v F = &0.0Hz Buatsd
Vde = 0.ov iﬁ-ﬂlﬂhu Vde = 0.ov iﬁ-lllﬂhu
Vac = 0.0v F = 60.0Hz I Vac = 0.0v F = 60.0Hz I
Vde = 0.0V | 4 Vde = 0.0V | o'
Qudput fan FLL]FRETRE] Dudput fan FLLIPRETRE
ol [T B RS2 11} [T B FE:NE
3 Phase 300V LOCAL auiT 1 Phase 300V LOCAL QuiT
CUTPUT BETTIMG Conlig CUTPUT BETTI MG Coniig
s Vagc = 0.0V F = &0.0Hz Vag = 0D.0v F = &0.0Hz
wVac = 0.0V F= 60.0Hz || il
w Vac = 0.0V F = 60.0Hz Extemsl Extwinal
FOVEN O ETATES SETTING bt FOVEN 0N ETATHS SETTING ol
Vac = 0.0¥ F = E0.0Hz i Vac = 0.0V F = E0.0Hz il
1] Vde = 0.0V : Vde = 0.0V :
FowsrDH Fawarll
i Vac = 0.0v F = &0.0Hz Etataa Buatsd
Vde = 0.ov iﬁ-ﬂlﬂhu iﬁ-lllﬂhu
Vac = 0.0v F = 60.0Hz I I
Vde = 0.0V | 4 | o'
Qudput fan FLL] FRETRE] Qutput LI PRETRE
ol Cath TR E ol TH B
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3.4.5 Protection

The AC Source’s Protection for 1 Phase/3 Phase output mode is set separately. For
instance, the Protection will apply the settings of 1 Phase when switching from 3 Phase to
1 _Phase mode rather than the Protection settings of any phase under 3 Phase Mode.

The Protection in the CONFIG function (3_Phase Mode/1 Phase Mode) is able to set the
limit of the output RMS current (OCP), output power (OPP) and the Delay Time for
triggering the current protection. The limit in this command is to protect the program
instead of the hardware.

Following shows the procedure of setting the current limit = 48A (32A for 31120), power
limit = 6000W (4000W for 31120), delay time = 3 sec. for 31180 in 3_Phase Mode.

1. Move the cursor to “OCP =" command line.
2. Press [ 4], and ENTER| to change the value to “48.0.”
3. Move the cursor to “OPP =" command line.
4. Press [ 6),0}[0][0][ENTER to change the value to “6000.0.”
5. Move the cursor to “Delay time =" command line.
6. Press [ 3], ENTER|to change the value to “3.0.”
3 Phase 300V LOCAL QUIT
CUTPUT - BETT | M) |_Centig
wVac = 0.0V F = 60.0Hz
wVac = 0.0V F = B60.0Hz B
wVac = 0.0V F = 60.0Hz =
PAGTECTI0N BETTiNG |
OCP =__48.0A OPP =6000.0W "

- Delay time = 3.0sec
FawarOH

OCP = 48.0A OFP =6000.0W i
Delay time = 3.0sec |

Peateetlan
= OCP = 48.0A OPP =6000.0W
Delay time = 3.0sec o'
| | [ [ sam | suw |momssin
(418 Faiimgs Finess | i5:3T:39

Following shows the procedure of setting the current limit = 144A (96A for 31120), power
limit = 18000W (12000W for 31120), delay time = 3 sec. for 31180 in 1 _Phase Mode.

Move the cursor to “OCP =” command line.

Press [ 1], [ 4], and to change the value to “144.0.”

Move the cursor to “OPP =" command line.

Press [ 1][8],[o][0][0], to change the value to “18000.0.”

The cursor moves to “Delay time =" command line automatically.

Press [ 3], to change the value to “3.0.”

SNk W=
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1 Phase 300V
CUTPUT BETT M)

Vac = 0.0V F =

LOCAL

auiT
60.0Hz

PRCTECTION BITTING

OCP =_144.0A
OPP =18000.0wW
Delay time

3.0sec

Bl i
Facisem

Fall e EIQDIHIH!

Intmidince

Eximingl
| frad

Euasiny

FawarOH
Bratss

| Pesteetion

Marw
fad 2

Miswss | IN:PE:04

® NOTICE
1.

When “OCP = 0.0 A” it means the limit of output current equals to the specification

limit.
2. The setting of the time delay is only valid when the current is within the specification.
It does not work when the output exceeds the specification. The resolution is 0.1s.
® NOTICE

The protection point varies by the measurement error, thus it may act before reaching the

protection point set.

3.4.6 Others

Press MORE on the right in CONFIG function (3 _Phase Mode/1 Phase Mode) to go to the
second page and press Others on the right to set Output Relay, Buzzer and Date/Time.

Output Relay: Depend, Always ON.
Buzzer: on, off.

Date/Time: Year, Month, Day, Hour, Minute, Second.

3 Phase 300V LOCAL auliT 1 Phase 300V LOCAL auiT
CUTPUT EETTIMD | Centig CUTPUT EETTIND | Ceniig
s Vagc = 0.0V F = &0.0Hz - Vag = 0D.0v F = &0.0Hz -
wVac = 0.0V F = 60.0Hz . .
w Vac = 0.0V F = 60.0Hz
Callbratin Callration
nEAmIATRINT nEAmIATRINT |
= v = 0.00 VA = 0.0 | piem v = 0.00 Po = 0.0 | spmem
"1 = 0.000 PF = 0.000 |wemwe|| jag = 0.000 PF = 0.000 | s
o v = 0.00 Pa = 0.0 Fagiony Vac = 0.00 Vde = 0.00 Fastery
| = 0.000 PF = 0.000 | o lac = 0.000 idc = 0.000 | oewn
s v = 0.00 Pa = 0.0 Vpk = 0.00 VA = 0.0
| = 0.000 PF = 0.000 lpk = 0.000 CF = 0.000
S Va = 0.00 Vo = 0.00 e e
Va = 0.00 Pa = 0.0 1e2 1u2
S T ——1 fe ; L S T ——1
| e v ) | ST v e B

The output circuit on the AC Source has a relay to connect to the load. When the output
relay is “Always ON,” it indicates the output relay is closed (connected) even if the AC

Source output state is in QUIT mode.
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closed (connected) only when the output state is in OUT mode.
QUIT mode, the output relay will be opened (disconnected.)

If the output state is in

The procedure for setting the output relay to Always ON in 1 Phase/3 Phase Mode is

described below.

1. Press Output Relay at the bottom.

2. Turn the RPG to set the output relay to Always ON and press ENTER. When the output
relay is working, the AC Source will click once.

3 Phase 300V LOCAL QuUIT i Phase 300V LOCAL QUIT
BUTPIT BETTIMD (1] BUTPIT BETTI M) [0}
Vac = 0.0 F = &0.0Hz S Vac = 0.0V F = &0.0Hz S
wVac = 0.0V F = 60.0Hz St St
@ Vac = 0.0Y F = 60.0Hz | 'wmm_' | wmm_'
REASURERINT AEASURERINT
s Y = 0.00 VA = 0.0 ik vV = 0.00 Po = 0.0 ke
I = 0.000 PF = 0.000 | we=w lac = 0.000 PF = 0.000 | wewoe
V = 0.00 Pe = 0.0 N Vac = 0.00 Vdec = 0.00 PN
1 = 0.000 PF = 0.000 Beduall lac = 0.000 Idc = 0.000 el
WV = 0.00 P = 0.0 | Vpk =  0.00 VA = 0.0 |
I = 0.000 PF = 0.000 | Ipk = 0.000 CF = 0.000 |
Vg = 0.00 Va = 0.00 | s i =
EVa = 0.00 Ps = 0.0 | 2w |
Outpul | Outpul |
”;;;r_“! Torr | Deteitime | i‘i:!i‘.'il’ ”;I:r_“! | SeteTime | i“::fil‘:]’
@ NOTICE

Check if the AC Source has voltage output before powering it off. To ensure the safety of
hardware, it is prohibited to power off the AC Source in Output state.

Next, the AC Source buzzer beeps when the panel keys are pressed or the RPG rotary is

turned.

If the user does not want the buzzer active, it may be turned off.

Following procedure describes the procedure for turning off the buzzer in 1 _Phase/3 Phase

Mode.

1. Press Buzzer at the bottom.
2. Turn the RPG to change ON to OFF and press ENTER).

3 Phase 300V LOCAL QuUIT i Phase 300V LOCAL QUIT
OUTPUT BETT | M Contig QUTPUT EBETT | M Coniig
Vac = 0.0 F = &0.0Hz Vac = 0.0V F = &0.0Hz
wVac = 0.0V F = 60.0Hz St St
@ Vac = 0.0Y F = 60.0Hz | 'wmm_' | wmm_'
REASURERINT AEASURERINT
s Y = 0.00 VA = 0.0 ik vV = 0.00 Po = 0.0 ke
I = 0.000 PF = 0.000 | we=w lac = 0.000 PF = 0.000 | wewoe
V = 0.00 Pe = 0.0 N Vac = 0.00 Vdec = 0.00 PN
1 = 0.000 PF = 0.000 Beduall lac = 0.000 Idc = 0.000 el
WV = 0.00 P = 0.0 | Vpk =  0.00 VA = 0.0 |
I = 0.000 PF = 0.000 | Ipk = 0.000 CF = 0.000
Vg = 0.00 Va = 0.00 | s i =
EVa = 0.00 Ps = 0.0 | 2w |
Outpul | Outpul |
.;:r“!'ﬁT oot iﬁﬂﬂﬁ!’ .;:f“:'ﬁT Sueal o | iﬁ?ﬂﬁ?
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At last, set the time and date of AC Source.

Date/Time: Year, Month, Day, Hour, Minute, Second.

Follow the procedure below to set the time and date in 1 Phase/3 Phase Mode.

1. Press Date/Time at the bottom.

Select the item (Year/Month/Day/Hour/Minute/Second) to be set and press the button on

the right.
3. Use the RPG to change the selected item and press [ENTER).
3 Phase 300V LOCAL QuIT 1 Phase 300V LOCAL QUIT
CUTPUT BETT M) | Ceniig CUTPUT BETT M) | Ceniig
wVac = 0.0V F = §0.0Hz e Vac = 0.0V F = §0.0Hz e
w Vac = 0.0V F = 60.0Hz | *W 0
wVac = 0.0V F = 60.0HZ | s =
nEammrrRT | N nEAmnTrNT "
= v = 0.00 VA = 0.0 By v = 0.00 Po = 0.0 -
I = 0.000 PF = 0.000 1 lac = 0.000 PF = 0.000 1
v = 0.00 Pa = 0.0 | e Vac = 0.00 Vdg = 0.00 Hout
1 = 0.000 PF = 0.000 " lac = 0.000 Idec = 0.000 "
WV = 000 Po = 0.0 | .. Vpk = 0,00 VA = 0.0 | ...
I = 0.000 PF = 0.000 & lpk = 0.000 CF = 0.000 &
Va = 0.00 Vu = 0.00 | Bagend : Brcand
fVWa = 0.00 Py = 0.0 i 1
| ] ] | ] o s
3.4.7  Calibration

For detail calibration procedure, please refer to the description in Chapter 4.

3.4.8

Press MORE on the right in the CONFIG function (3_Phase Mode/1 Phase Mode) to go to

System Information

next page. Press System Information on the right to see the system information of the AC
Source.
3 Phase 300V LOCAL QUIT
UNIT DATA Config
Model : 31180 Serial NO:000001 oo
Display Wersiom : 00.30 BETA
Waveform WVersiom : D031 Oct & 2008 Caliteaticn
Remate Versiom : 00.31 Oct & 2093
System
Intarmation
Factory
Default
Miere
2of 2
ri RN TRk
19:33:02
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3.4.9 Factory Default

Press MORE on the right in the CONFIG function (3_Phase Mode/1 Phase Mode) to go to
next page. Press Factory Default on the right and Yes at the bottom to return to the factory
default.

3 Phase 300V LOCAL QuiT

FACTONY DEFAULT |_Centig

Oifers

Calib niien

Eyutem
Recall Factory Default s&ltlng?E"d:;“

Fagiory
Deduall

Harn
RN ]

| 200w 18003
| “im:3:m3

3.5 PHASE Function Key

Press function key in Figure 3-5 to go to the switch 3_Phase Mode/1 Phase Mode.

3.5.1 3 Phase Mode

The AC Source can be set to 3_Phase AC power by pressing the function key to
switch to 3 Phase Mode when it is required.

The procedure for setting the AC Source to 3_Phase mode is described below.

1. Press function key.
2. Press 3 PHASE on the right.

3. Press Yes on the right to confirm the change.

? Phase 300V LOCAL auiT T Phase 300V LOCAL auiT
WUHEER oF DUTPUT PHASE BELECTECN | Phase WUHBER oF DUTPUT PHALE BELECTECN | Phate
1 PHaze tos

You want to change to

The output is in Three Phase Three Phase(3 Phase) mode.

{1 _Phase) mode now. [ It is necessary to check
2PHARE if the output is connected g
Select a mode [ proparly, otherwise the AC
source and/or UUT might
be damaged.

Press <Yes> to change.
Press <Mo> to exil.

IR LLIIRETRE :IQDIJIIH!
I rE T | im:3a:ad
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3.5.2 1 Phase Mode

When the 3 Phase power of the AC Source is not enough to drive the load, the 3 Phase
output can be parallelled to one of the phases. Pressing the function key can change
the AC Source setting from 3 Phase to 1 _Phase.

The procedure for setting the AC Source to 1 Phase mode is described below.

1. Press function key.
2. Press Single 1 PHASE on the right.

3. Press Yes on the right to confirm the change.

? Phase 300V LOCAL QuiT ? Phase 300V LOCAL QauiT
NUMBER OF DUTPUT PHASE BELECTION | Phaas RUMBER OF DUTPUT PHASE SELECTION [T
Sngle
t_PHAFE
You want to change to

The output is in Single Phase Three Phase(3 Phase) mode.

{1 _Phase) mode now. T It is necessary to check
2PHASE if the outpul is connected "
Select a mode [ proparly, otherwise the AC
source and/or UUT might
be damaged.

Press <Yes> to change.
Press <Mo> to exil.

[E 101 TRETRE :IHIIJ 1811
| iN:BEsE | im:3a:ad

® NOTICE
When switching between 1 Phase and 3 Phase mode, the set output value will be reset to
zero to avoid damaging the Unit Under Test (UUT).

3.6 CURSOR Function Key

Press function key in Figure 3-5 to set the value of a single digit.

The RPG can be used to set the digit of hundred, decade, figure and 1% place after the decimal
point for voltage or frequency to save time in inputting the values.

The procedure for setting the 1% place after the decimal point for output voltage Vac in
1_Phase/3 Phase Mode is described below.

Move the cursor to “Vac =” command line.

Press [CURSOR| function key.

The cursor will shorten to one digit range.
Move the cursor to the 1* digit after decimal point and use the RPG to change the value.

Press |CURSOR ) function key again to exit it.

Nk W=
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3 Phase 300V LOCAL QuUIT 1 Phase 300V LOCAL QUIT
CUTPUT BETTIM Hain CUTPUT EETTIND Hain
w Vac = 000.0V F = §0.0Hz =D Vac = 000.0V F = 60.0Hz ST
7 lllriﬂ = 0 In\.f F = ﬁ-“ Ion iHIII Baitiag IHIII Baitiag
wVac = 0.0V F = 60.0HZ |muwssesmm [—
xt | [EL=Y T | Eeltny
oV = 0.00 VA = 0.0 [ V = 0,00 P = 0.0 | Varshen
| = 0.000 PF = 0.000 | Ve lac = 0.000 PF = 0.000 | Ve
V = 0,00 P. = 0.0 Vac = 0.00 Vde = 0.00
"1 = p.000 PF = 0.000 [‘”m* lac = 0.000 Idc = 0.000 [‘”m“
WV = 000 Po = 0.0 [ o, || Vpk = 0.00 VA = 0.0 o
| = 0.000 PF = 0.000 | re lpk = 0.000 CF = 0.000 |
Ve = 0,00 Va = 0.00 [
fW¥a = 0.00 P = 0.0 | Trm |
Rrcall LU L Aacall [ Awcull Aaan i 2008118411 Rrcall LU L Aacall [ Awcull Aaan ' ELLLERETRE]
cHi [+ CHT oHl cHl LR | LLEELE S cHi [+ CHT oHl cHl LR | LLERLERL)
3.7 LOCK Function Key

Press function key in Figure 3-5 to lock the function.

Press this key to lock all functions on the panel and making all keys invalid. Press for

3 seconds to unlock it.

3 Phase 300V LOCAL QuUIT 1 Phase 300V LOCAL QuUIT
CUTPUT EBETTIM Hain CUTPUT EETTIND Hain
wVac = 0.0V F = 50.0Hz Vac = 0.0V F = 60.0Hz
w Vac = 0.0V F = 60.0Hz
wVac = 0.0V F = 60.0Hz | | .
REASURECRINT REASURERINT
Y = 0.00 VA = 0.0 v = 0.00 Pa: = 0.0
| = 0.000 PF = 0.000 lac = 0.000 PF = 0.000
v = 0.00 Pa. = 0.0 Vac = 0.00 Vde = 0.00
"1 = p.000 PF = 0.000 lac = 0.000 Idc = 0.000
nY = 0.00 Pa = 0.0 | Vpk = 0.00 VA = [
| = 0.000 PF = 0.000 | lpk = 0.000 CF = 0.000
Vo = 0.00 Va = 0.00 | [
Vo = 0.00 Po = 0.0 | |
Frond bey ond Bedary are dizabied i"“””“ Frond bey ond Bedary are dizabied |"“””“
Fione dLOCHY for 3 sacands do enable {bem | LLERLEL S Fione dLOCHY for 3 sacands do enable {bem | LLEE LB

3.8 OUTPUT Function Key

Please refer to 3.3.1 for the detail description of OUTPUT function key.

3.9 LOCAL/REMOTE Function Key

Press [LOCAL/REMOTE| function key in Figure 3-5 to switch to remote control.

When the AC Source is in REMOTE state and controlled by an external device, press this key
to release the REMOTE state and return to LOCAL control.
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3 Phase 300V REMOTE QUIT
CUTPUT BETT M  Hsis
s Vagc = 0.0V F = &0.0Hz
u Vac = 0.0V F = 60.0Hz
w Vac = 0.0V F = &0.0Hz | |
AEASIErLNT
- v = 0.00 Po = 0.0
| = 0.000 PF = 0.000
v = 0.00 P = 0.0
M1 = 0.000 PF = 0.000
- v = 0.00 Pa = 0.0 |
| = 0.000 PF = 0.000 |
Vu = 0.00 Yu = 0.00 |
E¥a = 0.00 P: = 0.0 |
EIQDIHIH!
i L EF BRR

3.10 SAVE/RECALL Function Key

The AC Source has two modes for users to save and recall the output setting or system
information as described in section 3.10.1 and 3.10.2.  Press |SAVE/RECALL]| function key in

Figure 3-5 to access the save and recall functions.

3.10.1 Save/Recall Output Setting

The AC Source has 10 channels for users to save the frequently used Vac, F and Vdc for
recall. For example, enter the setting and save it to CH1 memory in MAIN PAGE (3_Phase
Mode) (see 3.3.)

3 Phase 300V LOCAL QuiT 3 Phase 300V LOCAL QuiT
CUTPUT BETTIMG Bave iRecal | CUTPUT BETTIMG Baveifeeal |
W Vac = 0.0V F = B0.0Hz ¢B.:“| W Vac = 0.0V F = B0.0Hz e
wVac = 0.0V F = 60.0Hz | omiw ||wVac = 0.0V F = 60.0Hz | iim |
@ Vac = 0.0V F = 60.0Hz wm | le Vac = 0.0V F = 60.0Hz | g
T Syiien Outa & i Syilen Onta
v = o ; nﬂ v* = 0 . u Wig & (N F & @0, BHz Wde = B
Y1 = 0.000 PF = 0.000 Pl oew bl V- ww
v = 0.00 Pa = 0.0 Toarall Ve RW P - W e LW Raeail
™) = 0.000 PF = 0.000 | Smm [T e v ¢ - qee wee s Settng
Y = T e U [y | Wl S ke e e [ e |
| = 0.000 PF = 0.000 |Grstsmisis| = veee 04 F o @0k Veuv b0 B Lo o
(Ve = 000 Va o= 0.00 Er e |
Va = 0.00 P = 0.0 Wae «  B.0¥  F = H0,0H1  Wde s 00V
[ [ ilﬁbl”l”! Zave 18 Sawve fa B B Bave 1o - ilﬁll”l”!
i TEHIAEMN ol ci CHI cHi | TR
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1 Phase 300V LOCAL QuiT 1 Phase 300V LOCAL QuiT
CUTPUT BETT M) BaveiRecal | CUTPUT BETT M) BaveiRecal |
s Vac = 0.0v F = &0.0HZ ¢B.:“| s Vac = 0.0v F = &0.0HZ ¢Br:“|
uVac = 0.0V F = 60.0Hz | soms ||wVac = 0.0V F = 60.0Hz | soie |
@ Vac = 0.0V F = &0.0Hz sve | |8 Vag = 0.0V F = &0.0Hz =
& T Syviem Oula & T Syviem Dnla
Wag ® B F & 0. BHz Wde ® bW
§ Waz = B F & §f.GHT Wde = bW
ol WL L S N ], S, B B,
Racsll Wag = B.0% F = 0,000 Wde = D@ "~ Racsl
Save output setting to CH 1 Suml | [T Ve waw P e di vee s e Rnting
| Wag & oy F & 40, 0H3 Wde & [N |
| meean 3 Yecs BAY P s AD.0H Ve = BV | meean
[Prriembuiel |7 Yerw wAY P+ WS.0Hr Wine b.o% |
I ag = v F = §0.0Ha Wig = W I
d Ve w B F & §0.0H1 Wi ® bW
Wag & By F & il GHs Wi ® B
FLLLTRETRE ] Rgcall LU Ll [ Racall - FLLLTRETRE]
THIBN cHi cHR LHT (=11 L) THE TR

® NOTICE
1.
2.

Only the save and recall settings are set in MAIN PAGE. Other parameters are ignored.
In different output coupling modes (see 3.3.1.1) the missing settings will be adjusted to

Vac=0V, F=60Hz, Vdc=0V automatically. For example, when executing save in DC
output mode Vac=0V, F=60Hz, Vdc is the setting in MAIN PAGE.

3.10.2 Save/Recall System Data

The AC Source has 10 groups of memory for users to save and recall system data. System

data contains all
(see3.4). Press

LCD at the bottom to save the system data as shown below.

parameters in the function keys such as MAIN PAGE (see 3.3) and CONFIG
SAVE/RECALL|in MAIN PAGE (3_Phase Mode) (see 3.3) and press the

3 Phase 300V LOCAL auiT 3 Phase 300V LOCAL auiT
CUTPUT BETTIM) Bave ifecal | CUTPUT BETTIM) BaveiRecal |
W Vac = 0.0V F = B0.0Hz ¢B.:“| W Vac = 0.0V F = B0.0Hz ¢Br:“|
wVac = 0.0V F = 60.0Hz | sy | |lm Vac = 0.0V F = 60.0Hz | s
w Vac = 0.0V F = B&0.0Hz Bavs w Vac = 0.0V F = B&0.0Hz —
T Syiien Outa T Syiien Dne
“'ll" = 0.00 VA = 0.0 “'ll" = 0.00 VA = 0.0 i
| = 0.000 PF = 0.000 | = 0.000 PF = 0.000
v = 0.00 Pa = 0.0 Recall v = 0.00 Pa = 0.0 Recall
M1 = 0.000 PF = 0.000 | |™1 = 0.000 PF = 0.000 | i
7 v = 0.00 Pa = 0.0 | pcn | 7 v = 0.00 Pa = 0.0 | pan |
| = 0.000 PF = 0.000 | %vieise | = 0.600 PF = 0.000 | Svi=isis
Vo = 0.00 ¥u = 0.00 | Vo = 0.00 ¥u = 0.00 |
EVa = 000 Py = 0.0 EVa = 000 Py = 0.0
[ [ 00010011 | Swvew | Swvetw | Bwwte | Bevn s | Swee nory | 200B 18011
TEHIAEMN QRGP L] OROUPT SEOUPL ORGLEY TH U EL

73



Programmable AC Source 31120/31180 and 31120A/31180A User’s Manual

3 Phase 300V LOCAL QuIT 3 _Phase 300V LOCAL aQuIT
BUTPIT BETTIMD |Bave iMecall BUTPIT BETTIMD |BavaiMesal |l
s Vagc = 0.0V F = &0.0Hz ¢E:". s Vagc = 0.0V F = &0.0Hz ¢“:".
wVac = 0.0V F= 60.0Hz | imin ||uVac = 0.0V F = 60.0Hz | iuiu
2 Vac = 0.0V F = 60.0Hz o | |01 Vaec = 0.0¥ F = 60.0Hz =
c aiTa , Byiien Owia TErRT , Sywien Dwta
= v = 0.00 VA = 0.0
"I = p.000 PF = 0.000
Reeall W = 0.00 Pa = 0.0 Recail
Save system data to GROUP 1 it ™ = p.o00 PF = 0.000 Rattng
Weeall & v s 0.00 Po . 0.0 Weeall
Syvim Duls | = 0.000 PF = 0.000 |Smiensein
Vg = 0.00 Vo = 0.00 |
EVa = 0.00 Py = 0.0
| LT PRETRE Racall Apcal Wegail Racall Recall — | LT PRETRE
LLEE RS QAP QACEE} aRpury ERIPL QR (L ECLH S

® NOTICE

The AC Source has 11 groups of memory: GROUP 0, GROUP1~10. GROUP 0 will be
reserved for the power-on default. The data saved in GROUP 0 will be recalled automatically
and loaded when the AC Source powers on again. As for the data saved in GROUP 1~10
memory groups, they need to be called manually for loading.

3.11 Protection

The AC Source has both software and hardware protection. When protection occurs the AC
Source will stop the output and disconnect the output relay. The display shows that the source
is in protection mode. To return to normal output after the protection is triggered, please
address any issues and press to release protection for normal operation.

The table below lists the software protection:

Protection Description
OCP It occurs when output current exceeds the limit or specification.
OPP It occurs when output power exceeds specification.
OVP It occurs when output voltage exceeds the limit of each range.

Remote - Inhibit

It executes remote inhibit.

The table below lists the hardware protection:

Protection Description
FAN - FAIL  |It occurs when the cooling fan is out of order.

It is the internal AD power stage protection indicating the output voltage
INT - AD . . .

is over or under the specification.

It is the internal DD power stage protection indicating the output voltage
INT - DD . . .

is over or under the specification.
INT - LINE  |It occurs when the line input voltage is over or under specification.
SHORT It is the short circuit protection.
OTP It occurs when the AC Source’s internal temperature is too high.
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3 Phase 300V LOCAL auiT

QUTPUT BETTIMD Hain
s Vac = 0.0V F = &0.0HZ
wVac = 0.0V F = 60.0Hz
# Vac = D.ov F = &0, 0Hz
PRATELT | O |
Warning! |
INT_DD
E innu.luru
THIEN

® NOTICE
The protection point varies by the measurement error, thus it may act before reaching the
protection point set.
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Calibration

4. Calibration

4.1 Introduction

The AC Source has a simple procedure built in to calibrate the output and measure the
accuracy without opening the chassis. Users simply need to follow the procedure step by

step for operation. A voltage meter, current meter and an adequate load witha + 5V DC
power supply are required to perform the calibration. For the connections of these
instruments please refer to Figure 4-1. There are 3 items required for calibration: output

voltage, output current and external reference voltage. However, they don’t need to be
calibrated at the same time. Select one of them for calibration is needed.

Current
Meter
|
|
L |
LOAD N L3 L2 L1 - +
Output Voltage
Meter
AC Source
31180
Figure 4-1
® NOTICE

When in the ambient temperature 25°C, it needs to warm up for 20 minutes before calibration
to allow the device internal to reach the normal operation temperature and ensure the
calibration is correct.
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4.2 Manual Calibration

Select “Calibration” in CONFIG function (3_Phase Mode/1 Phase Mode) to input the
calibration procedure. Before any calibration items appear, users have to input a password
to eliminate accidental input. The password is included in the manual to ensure users read
this manual before executing the calibration procedure.

CALIBRATION Conflg

Others

Enter Password:

RN Calibration

Bystem

(You can get passward In user's manual) Informsdion

Factory
Default

More
2of 2

20087110713
19:48:13

® NOTICE

1. The password for calibration procedure is “3621,” press to confirm it.

2. Users should read the procedure clearly before calibrating the AC Source, or partial
memory data could be lost due to incorrect operation.

Once the correct password is entered, the LCD shows that the calibration procedure can only
be running in 3_Phase mode and is prohibited in | Phase mode. Press [ENTER|to continue
the calibration procedure.

CALIBRATION Conflg

Calibration Program is only
running in three phase mode.

DO NOT connect output in
single phase mode.

Press <ENTER> to continue.

) 200811013
Quit 19:40:28

Next users can select the voltage, current and external reference voltage for calibration.
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Voltage Setting & Measurement :®1

CALIBRATION Calibration

Run @1 Voltage Setting
and Measurement calibration.

Remove Load Before Calibrating

Press <ENTER> to continue.
Press <EXIT> to skip.

Voltaga
Ecitingd
Measure.

Current External Calibration | 2008710713
Measura. Vref History 19:49:39

Voltage setting & Measure: This is the calibration for output voltage and measurement
accuracy.

Current Measure: This is the calibration for current measurement accuracy.

External Vref.: This is the calibration of external Vref.

4.2.1 Output Voltage and Measurement Calibration

CALIBRATION CHOICE can be input after you enter the password, see section 4.2.  Press
Voltage setting & Measure at the bottom to calibrate the output voltage and measurement.

Voltage Setlting & Measuremenl : &1

CALTERATIOW Ml ibrakian
150V Range : Offset voltage

Press <ENTER=> to continue.
Press <EXIT> to skip.

IRLLLERRNEL]
[BRLLELLEL L

When in Voltage Setting & Measurement Calibration, the screen will ask the user if
conducting the 150V Range Offset voltage calibration. Press to continue the offset
voltage calibration and press to skip it to go into 150V Range Voltage Setting & Meas.
calibration procedure.
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Voltage Setting & Measurement :®1

CALIBRATION Calibration

150V Ranga

A).Keyin the DVM measured Vdc,then press <ENTER>
Vde offset = 0. OmV
{repeat this step until ¥de offset <#=10mV>).

20087110713
19:50:2%

For step A in 150V Range Offset voltage calibration procedure, users should use a Digital
Voltage Meter (DVM) to measure the AC Source’s output DC voltage with the unit of mV
and key in the measured value to LCD. Keep monitoring the DVM readings and
input/output of the DC voltage repeatedly until the DC output is lower than +£10 mV.
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® NOTICE

1. The Vdc offset can be positive or negative. Connect the positive terminal of DVM to the
AC Source’s Line output and the negative terminal to the AC Source’s Neutral output as

shown in Figure 4-1.

2. The load must be off for all of the steps in ACCURACY CALI under Voltage setting &

Measure.

Voltage Setting & Measurement :®1 Voltage Setting & Measurement :®1

CALIBRATION Calibration CALIBRATION Calibration
150V Ranga 150V Ranga
A).Keyin the DVM measured Vdc,then press <ENTER» A).Keyin the DVM measured Vdc,then press <ENTER»
Vde offset = 0. 0mV Vde offset = 0. 0mV
{repeat this step until Vdc offset <#=10mV>). {rapeat this step until Vde offset <#+=10mV>).
By.Wait 2 scconds,then press <ENTER:. By.Wait 2 scconds,then press <ENTER:.
Vac = 0.00V Yde =0.00%
2008710713 20087110713
19:50:54 19:51:07

For step B in 150V Range Offset voltage calibration procedure, the display shows the

difference between Vac and Vdc measured by the AC Source.

It is generated by an internal

component. Wait for 2 seconds and press ENTER,, the display will show the offset voltage
Vac and Vdc calculated by the AC Source at present.

Voltage Setlting & Measuremenl : &1

CALIERAT [OW Ml ibrakian
LR TR
Aj . Heyin 1he DVH messsred Ve, ihen posen <ENTER>
Ve afleat = b Awy

(ropesl BRie wisp wull] Wdo sffenl C#=10wisj

Ep.Wail T secands,ibes press <ENTER:.
Wae & . aav Vig @ b

Ch.Colibrmbion Ter 199% Range sffanl Is compluind,
press <ENTER> 1s rea 96OV seifing & ssss
enl ikratian

| 2oomi11000
| “in:bn:as

For step C in 150V Range Offset voltage calibration procedure, the display shows the 150V
range offset voltage calibration has been done. Press to go into save screen as shown
below, or press to continue for next 150V range voltage setting and measurement
calibration procedure.
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CALIBRATION Calibration

Yes

Do you want to save calibrating
data? By
 —

—

| 2008711120
19:08:13

In step C, press the display will show the save screen and press Yes on the right can save
the calibrated result.

® NOTICE

The AC Source calibration procedure can be executed separately; however, it is better to
follow the calibration sequence step by step (step A, step B ...) or it may cause an output and
measurement error.

Voltage Setlting & Measuremenl : &1

CALTERATIOW Ml ibrakian
150V Range : Setting & Meas.

Press <ENTER=> to continue.
Press <EXIT> to skip.

| 2oomit10a0
ETEInT

Once the 150V Range Offset voltage calibration is done, the screen will ask the user if
conducting the 150V Range Setting & Meas. calibration. Press to continue the Setting
& Meas. calibration and press to skip it to go into 300V Range Offset voltage calibration
procedure.
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Voltage Setting & Measurement : &1
CALTERAT [0 {Enlibratinn

OV Mesge
A Cheek I the OV mdaduied vales |8 abewd 18Wac?
It WO, checkh OV coanection.lf YES pross <ENTER»

L

ELLLERRNF L]
i LLEE T EEE ]

For step A in the 150V Range Setting & Meas. calibration procedure, the user should remove
the load. Check if the output AC voltage measured by the DVM is about 15Vac. This is to
confirm the connection is correct, and press [ENTER|

Voltage Setting & Measurement : &1
CALTERAT [0 {Enlibratinn

OV Mesge
A Cheek I the OV mdaduied vales |8 abewd 18Wac?
It WO, checkh OV coanection.lf YES pross <ENTER»

By Heyin i8a OVA messarad Ve, Then press <EMTER> .
Ve = _§.000Y

L

ELLLERRNFL]
i LI ERE Bl

For step B in the 150V Range Setting & Meas. calibration procedure, check if the DVM
measured output voltage is about 120VAC. Input the correct value measured by the DVM

and press [ENTER]

Voltage Setting & Measurement : &1
CALTERAT [0 {Enlibratinn

OV Mesge
A Cheek I the OV mdaduied vales |8 abewd 18Wac?
It WO, checkh OV coanection.lf YES pross <ENTER»

By Heyin i8a OVA messarad Ve, ihen press <EMTER> .
Wae = B 090Y

Ci.Muyin 1he OV mosswrad Vac, fhan procs CENTERX
Wan = 000Y

L

ELLLERRTF L]
i LLERE B 5

For step C in the 150V Range Setting & Meas. calibration procedure, check if the DVM
measured output voltage is about 150VAC. Input the correct value measured by the DVM

and press ENTER|.
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Voltage Setlting & Measuremenl : &1

CALIERAT [OW Ml ibrakian
150V Resga
Aj Cheek 10 the OV mdaduied vales (o abesd 8Wac?
It WO, ehech OV ceansction. i YEE pross <ENTER

By Heyin i8a OVA messarad Ve, ihen press <EMTER> .
Wae = B 090Y

Ci.Muyin 1he OV mosswrad Vac, fhen procs CENTERX
W = 3.990%

B Calibratian Tee 1B0Y Range ia compleied
prese JENTER> ¢ rea 300V Msage collbrafien

| 2oomit1000
| “in: 1o a8

For step D in 150V Range Setting & Meas. calibration procedure, the display shows the 150V
Range Setting & Meas. calibration has been done. Press to go into save screen as shown
below, or press to continue for next 300V Range offset voltage calibration.

CALIBRATION Calibration

Yes

Do you want to save calibrating
data? By

2008411720
19:08:19

In step D, press the display will show the save screen and press Yes on the right can
save the calibrated result.

Voltage Setlting & Measuremenl : &1
CALTERATION Ml ibrakian

300V Range : Offset voltage

Press <ENTER=> to continue.
Press <EXIT> to skip.

| 2oomit1000
| EB:ii:id

Once the 150V Range Setting & Meas. calibration is done, the screen will ask the user if
conducting the 300V Range Offset voltage calibration. Press to continue the Offset
voltage calibration and press to skip it to go into 300V Range Setting & Meas.
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calibration.

Voltage Setting & Measurement :®1

300V Ranga

CALIBRATION

A).Keyin the DVM measured Vdc,then press <ENTER>
Vde offset =
{repeat this step until ¥de offset <#=10mV>).

0. Omy

Calibration

20087110713
19:52:41

For step A in the 300V range Offset voltage calibration procedure, users should use a Digital
Voltage Meter (DVM) to measure the AC Source’s output DC voltage with the unit of mV
and key in the measured value to the LCD. Keep monitoring the DVM readings, and the
input/output and the DC voltage repeatedly until the DC output is lower than =10 mV.

Voltage Setting & Measurement :®1 Voltage Setting & Measurement :®1

CALIBRATION
300V Ranga

A).Keyin the DVM measured Vdc,then press <ENTER»
Vde offset = 0. 0my
{repeat this step until Vdc offset <#=10mV>).

By.Wait 2 scconds,then press <ENTER:.

Calibration

CALIBRATION
300V Ranga
A).Keyin the DVM measured Vdc,then press <ENTER»
Vde offset = 0. 0mV
{repeat this step until Vdc offset <#=10mV>).

By.Wait 2 scconds,then press <ENTER:.
Vac = 0.00V Yde =0.00%

Calibration

20087107143
19:52:55

20087110713
19:53:07

For step B in the 300V range Offset voltage calibration procedure, the display shows the

difference between Vac and Vdc measured by the AC Source.

It is generated by an internal

component. Wait for 2 seconds and press ENTER,, the display will show the offset voltage
Vac and Vdc calculated by the AC Source at present.

Voltage Setlting & Measuremenl : &1

100V Resg

enllkrmtian

Wae & §.04¥

CALTERATION

Aj . Heyin 1he DVH messsred Ve, ihen posen <ENTER>
Ve afleat =

(ropesl BRie wisp wull] Wdo sffenl C#=10wisj

B dnl

Ep.Wail T secands,ibes press <ENTER:.
Vig @ bk

Ch.Colibrmiion Tor J00¥ Range sifanl Is compluind,
press <ENTER> 1s rus JOOV seifing & sess

fEnlikration

| 2oomit1000
ETRINT
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For step C in 300V range Offset voltage calibration procedure, the display shows the 300V
range offset voltage calibration has been done. Press to go into save screen as shown
below, or press to continue for next 300V range voltage setting and measurement
calibration procedure.

CALIBRATION LCalibration

Yes

Do you want to save calibrating

data? Ny

—

| 2008711120
108:13

In step C, press the display will show the save screen and press Yes on the right can save
the calibrated result.

Voltage Setlting & Measuremenl : &1
CALTERATION Ml ibrakian

300V Range : Setting & Meas.

Press <ENTER=> to continue.
Press <EXIT> to skip.

IR LLLIRRTE L]
| Em:iRea

Once the 300V Range Offset voltage calibration is done, the screen will ask the user if
conducting the 300V Range Setting & Meas. calibration. Press to continue the Setting
& Meas. calibration and press to skip it to go into the calibration main screen.
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Voltage Setting & Measurement : &1
CALTERAT [0 {Enlibratinn

100V Mesge
A Cheek I the OV mdaduied vales |8 abewd Jd0Wac?
It WG, checkh OV coanection.lf YES pross <ENTER»

ELLLERRNE L]
i LLEREZE ]

For step A in the 300V Range Setting & Meas. calibration procedure, the user should remove
the load. Check if the output AC voltage measured by the DVM is about 30Vac. This is to
confirm the connection is correct, and press [ENTER|

Voltage Setting & Measurement : &1
CALTERAT [0 {Enlibratinn

100V Mesge
A Cheek I the OV mdaduied vales |8 abewd Jd0Wac?
It WG, checkh OV coanection.lf YES pross <ENTER»

By Heyin i8a OVA messarad Ve, Then press <EMTER> .
Ve = _§.000Y

IELTTTRETFL]
i (T EREERF

For step B in the 300V Range Setting & Meas. calibration procedure, check if the DVM
measured output voltage is about 240VAC. Input the correct value measured by the DVM

and press .

Voltage Setting & Measurement : &1
CALTERAT [0 {Enlibratinn

100V Mesge
A Cheek I the OV mdaduied vales |8 abewd Jd0Wac?
It WG, checkh OV coanection.lf YES pross <ENTER»

By Heyin i8a OVA messarad Ve, ihen press <EMTER> .
Wae = B 090Y

Ci.Muyin 1he OV mosswrad Vac, fhan procs CENTERX
Wan = 000Y

IELTTTRRTEL]
i THEEN

For step C in the 300V Range Setting & Meas. calibration procedure, check if the DVM
measured output voltage is about 300VAC. Input the correct value measured by the DVM

and press [ENTER]
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Voltage Setlting & Measuremenl : &1

CALIERAT [OW Ml ibrakian
190V MEsgE
Aj Cheek 10 the OV mdaduied vales (o abesd J0Wac?
It WO, eheck OV ceansction.lf YES press <ENTER

By Heyin i8a OVA messarad Ve, ihen press <EMTER> .
Wae = B 090Y

Ci.Muyin 1he OV mosswrad Vac, fhen procs CENTERX
W = 3.990%

Bh Callbratian Ter #1 Walisge Betling L Mesaaieseni
In comploted, Proos <ENTER> 1o continoe

| 2oomi110a0
TR

For step D in 300V Range Setting & Meas. calibration procedure, the display shows the 300V
Range Setting & Meas. calibration has been done. Press to go into save screen as shown
below, or press to continue voltage calibration for other phases.

CALIBRATION Calibration

Yes

Do you want to save calibrating

data? Ny
 —

—

| 2008711120
19:08:13

In step D, press the display will show the save screen and press Yes on the right can
save the calibrated result.

® NOTICE

1. Users can press at the last step to continue calibrating the 2" and 3" phase.
2. If[EXIT]is pressed without saving the result, the calibration result is kept till power-off.

4.2.2 Current Measurement Calibration

CALIBRATION CHOICE can be inputted after the password is entered, see section 4.2.
Press Current Measure at the bottom to calibrate the current measurement.
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CALIERATION

Run @1 Current Measurement
calibration.

Remove Load Before Calibrating]

Press <ENTER=> to continue.
Press <EXIT> to skip.

Current Measurement :$1

DT

o
|
|
l
|
|

:::;:‘: | Cormmt | Exberast Paa——
| Wi
Pagsory | MHSVR ol viary

2008118111
i RS

Current Measurement :$1 Current Measurement :$1

CALIERATION

Ap.Wail T seaends,1bes press CEMTER>

CALIERATION

Bde =i DDA

T
Ap.Wail T seaends,1bes press CEMTER>
lwe & & 904

I
|
l

| 200mi 1841
i 184l

| 200mi 1841
i THTEn

For step A, of ACCURACY CALI in Current Measure the display shows the difference of lac

and Idc measured by the AC Source.

seconds and press the Tac = 0.00A and Idc = 0.00A.

Current Measurement :$1

CALIERATION
A Wail T seaends, 1bes prass CENTER:
lwe & & 904 Bde =i DOA

By dpply Bead be welpei. B4 sr 700 S30Vec

It is generated by internal component.

I
|
l

IRLLLERETRE]
i LLER Y BRE

Wait for 2

For step B, users adjust the load to 2.5Q for output and press [ENTER), the AC Source will

output 20Vac.
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Current Measurement :$1

CALIERATION Ealikration
A Wail T seaends, 1bes prass CENTER:
lwe & & 904 Bde =i DOA

B Apply Road e welpsf. B4 sr T.00 S20Ves
Hnyin 1ha weasered lea, ihes press <ENTER:
loe = __§. 900A

2008118111
i iN:EE

Use Current Meter (or Power Analyzer) to measure the output current. Input the measured

value and press [ENTER,.

CALIERATION Ealikration
A Wail T seaends, 1bes prass CENTER:
lwe & & 904 Bde =i DOA

B Apply Road e welpsf. B4 sr T.00 S20Ves
Hnyin 1ha weasared lea, 1hes press <ENTER:
log = #3004

Pregy <ENTER> |8 confinue

2008118110
i LLER Y BE ]

Press ENTER) to continue the calibration procedure. The load will be disconnected at this
time.

Current Measurement :$1 Current Measurement :$1
CAL | BRAT 10N jEnlikratinn CAL | BRAT 10N {Enlibratinn
Ay Wali ¥ seaends,ibes prass CEMTER® Ay Wali ¥ seaends,ibes prass CEMTER®
| Jue = §.004 e =h. BBA |
| 200m1 18113 | 200Bi 1841
i TR e | Tt

In step A, the display shows the difference of Iac and Idc measured by the AC Source. It is
generated by internal component. Wait for 2 seconds and press the lac = 0.00A and
Idc = 0.00A.
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Current Measurement :$1
CAL | BRAT L0 alikratisn

A Wail T seaends, 1bes prass CENTER:
lwe & & 904 Bde =i DOA

Bj Apply lead te selpsl J0& sr 7300 @TEVEc I

| 200mi 18411
i T EEEL

For step B, users adjust the load to 2.5Q for output and press ENTER), the AC Source will
output 75Vac.

Current Measurement :$1
CAL | BRAT L0 alikratisn

A Wail T seaends, 1bes prass CENTER:
lwe & & 904 Bde =i DOA

B Apply Road be welpel 308 sr 7300 @TEVag |
Hnyin 1ha weasered lea, ihes press <ENTER:
loe = __§. 900A

]
| 200mi 1841
i ITHTET

Use Current Meter (or Power Analyzer) to measure the output current.  Input the measured

value and press [ENTER,.
CAL | BRAT 10N niibration

A Wail T seaends, 1bes prass CENTER:
lwe & & 904 Bde =i DOA

By dpply RDoad te welpef 308 s 290 BFEVag sam—
Hnyin 1ha weasered lea, ihes press <ENTER:
log = #3004

Pregy <ENTER> |8 confinue

| 200m 1841
i THiET

Press ENTER) to continue the calibration procedure. The load will be disconnected at this
time.
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Current Measurement :$1 Current Measurement :$1
CAL | BRAT 10N jEnlikratinn CAL | BRAT 10N {Enlibratinn
Ay Wali ¥ seaends,ibes prass CEMTER® Ay Wali ¥ seaends,ibes prass CEMTER®
| Jue = §.004 e =h. BBA |
| 200m1 18113 | 200mi 18412
i TN i TR

In step A, the display shows the difference of Iac and Idc measured by the AC Source. It is
generated by internal component. Wait for 2 seconds and press the lac = 0.00A and
Idc = 0.00A.

Current Measurement :$1

CALIERATION Ealikration
A Wail T seaends, 1bes prass CENTER:
lwe & & 904 Bde =i DOA

Bj Apply lead te selpsl JE& g 730 0EOVE:

200818111
i iN:ER:0Y

For step B, users adjust the load to 2.5Q for output and press ENTER), the AC Source will
output 120Vac.

Current Measurement :$1

CALIERATION Ealikration
A Wail T seaends, 1bes prass CENTER:
lwe & & 904 Bde =i DOA

B Apply Road be welpel 308 sr 7300 @TEVag
Hnyin 1ha weasered lea, ihes press <ENTER:
loe = __§. 900A

ELLLERETRE]
i EN:ET:I

Use Current Meter (or Power Analyzer) to measure the output current. Input the measured

value and press [ENTER,.
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Currentl Measurement :$1

CALIERATION
A Wail T seaends, 1bes prass CENTER:
lwe & & 904 Bde =i DOA

B Apply Rlowd e welpel 488 sr 030 @120V
Hnyin 1ha weasered lea, ihes pross <ENTER:
log = #3004

Ch.Calibratian fer #1 Currmni Pessuremsni
In complated.Pross <ENTER® fe cenlines

Enlikration

| 200w 18002
TR

Step C is the last step of ACCURACY CALI in Current Measure. Press to continue
calibrating the 2" and 31 phase or press to leave this page. The display shows the
following. Press Yes on the right to save the calibration results.

data?

CALIBRATION

Do you want to save calibrating

(Calibration

Yes

—_
|
No

| ——

—

| 2008710413
19:59:46

® NOTICE

1. The resistance of the external load has to be constant; therefore the load current and
output voltage should be proportional or step B of CURRENT MEAS. ACCURACY will

be meaningless.

125VAC) can this be used for calibration.
2. Protection is removed temporary when the calibration procedure is running. It may
cause the AC Source to be damaged if the incorrect load is applied.

Only when the current complies with step C (output voltage is

4.2.3 External Vref Calibration

CALIBRATION CHOICE can be inputted after the password is entered, see 4.2. Press
External Vref at the bottom to conduct the external Vref calibration as shown below.
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External Vref:®1
CAL | BRAT L0 {Eulikratinn

Run @1 External Vref
calibration.

Remove Load Before Calibrating

Press <ENTER=> to continue.
Press <EXIT> to skip.

Settngs | Coromt | Evherns vy | IBOAB
i 1 1
e R il it

External Vref:®1
CAL | BRAT [OW {Eulikratinn
Ay Bheri Exifarnsl Veel pind snd pind
ihen press <ENTERS,

| 200w 18003
| “gn:b1:32

Step A: Short circuiting the pin 1 and pin 4 of the Ext. Vref input terminal and press [ENTER).

Extornal Vrel -#1

CAL | BRAT |0 fEal ikratinn CAL | BRAT |0 feal ikratlan
A&p.Bherd Exfarnnl Vesl pint snd pind A&p.Bherd Exfarnnl Vesl pint snd pind
{hi® grédd CENTERS . {hi® grédd CENTERS .
B Walil T wegands,ibgn prows CONTER: i B Walil T wegands,ibgn prows CONTER:
Ve = 8, 00%
| 200ms180 10 | 200w 18e0a
| “#n:61:38 T

Step B: After short circuited the external Vref input terminal, make the input OV and the
display will show the AC Source’s measured Vdc. The offset voltage is generated by
internal components.  Wait for 2 seconds and press ENTER), the display will show the offset
voltage Vdc calculated the AC Source at present.
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External Vref:®1

CALIBRAT 10N niibration
Aj . Bherd Extarns! Veul pind snd pind
JihEs preas <ENTERs.

Bp Wall T wegands, ihgs prowe CENTERS,
Wdo = 8.09%

Eh. Apply 1 Wde bedweda Extermal ¥Wraf pinl and pind
then prows <ENTERD

—
|
I

ELLLERETRE]

Step C: Disconnect the pin 1 and pin 4 of the Ext. Vref input terminal, then input a DC
voltage of 10Vdc between pin 1 and pin 4 and press [ENTER,.

External Vref:®1
CAL | BRAT [OW ’(nmr_:_l!n

Ap.Bherd Exfarnnl Vel pint wnd pind
JibEs press <ENTER:,

Bp Wall T wegands, ihgs prowe CENTERS,
Wdo = 8.09%

Eh. Apply 1 Wde bedweda Extermal ¥Wraf pinl and pind
then prows <ENTERD

Bh.Wail T secends, }
Heyin OWH measured vallege befmean pinl aad pind
then prags <ENTERD
Yee = __.000Y

ELLLERETRE ]

Step D: Use a DVM to measure the voltage between pin 1 and pin 4 of Ext. Vref input
terminal, then input a DC voltage and press ENTER,

External Vref:®1

CALIBRAT 10N niibration
Aj . Bherd Extarns! Veul pind snd pind
JihEs preas <ENTERs.

Bp Wall T wegands, ihgs prowe CENTERS,
Wdo = 8.09%

Eh. Apply 1 Wde bedweda Extermal ¥Wraf pinl and pind
then prows <ENTERD

Bh.Wail T secends, }

Heyin OWH measured vallege befmean pinl aad pind

then prags <ENTERD

Yag = 3.990¥ |
Ej.Calibration fer #1Eetainal Vel in completad

Pronn <ENTER® 16 cenfinun

2008/ 18111
20:83:13

Step E: It is the last step of External Vref CALI. Press to go into the save screen as
shown below, or press ENTER| to continue the voltage calibration of other phases.
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CALIBRATION (Calibration

Yes

Do you want to save calibrating

data? Ny

—

| 2008710113
20:02:48

In step E, press the display will show the save screen and press Yes on the right can save
the calibrated result.
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5. Transient Generator 31120A and 31180A

only

5.1

The AC Source model 31120A and 31180A can, not only, program a stable sinusoidal output
voltage and frequency, but also provides powerful features to simulate power line interrupts.
Users can change the output using the Sequences in the LIST mode (see 5.2) or change the
output to step-by-step in the STEP mode (see 5.4.) With these functions, the simulations of
conditions such as cycle loss, transient peak and power attenuation are easy.

Overview

The AC Source models 31120A and 31180A are able to measure the related power
parameters provided in the MAIN PAGE (see 3.3), it can also provide harmonic
measurements up to 40 orders (see 5.7.) In addition, the AC Source allows the user to edit
different harmonic components to synthesize the harmonic distortion waveform (see 5.5). It
has the ability to program the inter-harmonic frequency and components, as well as, to
sweep and overlap the static fundamental waveforms (see 5.6).

3 Phase 300V LOCAL aulT
CUTPUT BETTING | Estiing
wVac = 0.0V F = G0 0Hz et
n Vac = 0.0V F = &60.0Hz bipinoind|
wVac = 0.0V F = B0.0HZ | messresent |
PEASURERENT ]|
L'V = 0,00 P = [ ]
"1 = 0.000 PF = 0.000 | wm
£} '|||' i unu PI} e n-n Limiiwtian
I = 0.000 PF = 0.000
BV = 000 FPs = 0.0 =
| = 0.000 PF = 0.000 Hadn |
VYu = 0.00 Vu = 0.00
Py = 0,00 Py = 0.0
| | s [ | ittt

5.2 List Mode

Press Output Mode on the right on the MAIN PAGE (see 3.3) to go into the Output
Mode command line. Press the List Mode at the bottom to go into the List Mode
command line.
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LIST MODE:STOP aulT

QUTPUT BETT| W NTTELITTTI
gprac & 4.0y P& 8.6 v |
s Vac = 0.0V F = 60.0Hz ]|
im Vac = 0.0V F = &0.0Hz Coupls |
| . Inlivicusl |
[ v = 0.00 P = 0.0 '
I“ Il = 0.000 PF = 0.000 |
,V = 000 P = 0.0 |
|") = 0.000 PF = 0.000 .
[V = 0.60 P = 0.0
1 = 0,000 PF = 0.000 |
|.Va = 0.00 Va = 0.00 | '
[*Va = 0.00 P = 0.0 |
HI.::: :q:;: :::: Synitera b= Harmpaic | 19981 1RI1D !

UL TEA Raas 20:03: 3% |

Press Edit on the right to go to the setting page.

3 Phase LIST MODE auiT

I LIBT modd SETTIMG [ Lixi nsge
vae siarl = _ §@V Ve dnd ® by
Foosiett = BR.OMZ Fowad = 0 i

B ¥de slari = .oy Yic end = Ay f
[T " Bot Wavafarm = & Trigper |
Tima - [ L] Ak
Vag wiari = @0V W and + B0V | 1
Poowtart s BhEHs  F wnd s 60K P eri] |

o Wde start = B0V Ve and = B0V
Degres = 4.0 Warzlorm = & f—
Time = 0. e 1
Wag atark = -] Vec aad = v 1
Foosterk = B8Nz Foand = 8.0 ’“":“' |

fag Ve start = b.ov Ve and = o | |
Degias - N - Wavzlorm = A& Esmcution
Timi . B, B Pege
Limi Prine Stap p—— imfee= Enmenic "":P“: |

Padu Fage Fade (ST Pase H ]

The waveform programming in the List mode is a combination of Sequences. The output
waveform starts from Sequence = 0 and one Sequence after another until the Time or Cycle = 0,
stopping the action. The Sequences following will not be executed. Users can edit the output
voltage sequence as needed.

Trigger method: Auto / Manual / Excite.

Auto: It finishes all counts when triggered.

Manual: It executes the sequence waveform once, same as Count = 1.

Excite: It is Remote-Excite, via the pin 13 of TTL terminal that is triggered by the external
trigger signal. See Appendix A TTL Signal Pin Assignments for the detail pin assignment.
Couple: Individual / ®1+02+D3.

Individual: The three phases are set separately.

O 1+d2+®d3: The setting of second/third phase is the same as the setting of the first phase, thus
the user only needs to set the first phase.
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Base sequence unit: Time / Cycle.
Time: The sequence unit is time.
Cycle: The sequence unit is cycle.

Count: The entire sequence execution times.
Count = 0: unlimited execution.

Sequence: Sequence number.

The sequence has to start from 0 with a maximum sequence number of 99. The phase
difference of the second/third phase and the first phase of Sequence 0 is fixed to differ 120°.
Therefore, the user cannot use the angle of the second/thired phase in Sequence 0.

Degree: The phase angle when the sequence starts.

Vac start, F start, Vdc start: The initial waveform when the sequence starts.
Vac end, F end, Vdc end: The final waveform when the sequence ends.
Waveform= A / B: Select waveform (see 3.3.3.)

After setting the sequences, press Execution Page on the right to exit the List mode. The LCD
will show LIST MODE : STOP on the top. STOP indicates the present trigger state. Users can
press Trigger on the right to trigger the output. The LCD will show RUNNING to indicate that
the List mode is under execution. At the same time, users can press Stop to cease the List
waveform output. When the AC Source finishes all Sequences and Counts, the LCD will return
to its initial state and display STOP. The AC Source will QUIT at the same time, as shown

below.
IIEEEEEIIII!!Eﬂ@g!gﬁi!ﬁiﬁﬁllll?g@!!!!

{m Vac = 0.0V F = E&0.0Hz
fa Vac = 0.0V F = 60.0Hz | "™ |
s Vac = 0.0V F = &0.0Hz i
REANUNERENT |
v = 0.00 P = 0.0 |
™1 = p.000 PF = 0.000 |
I V = 0.00 P = 0.0 | 1

I“ I = 0,000 PF = 0.000
sV = 0.00 Pa = 0.0 | [
™1 = 0.000 PF = 0.000 |
| Va = 0.00 Va = 0.00 | '
[* Vs = 0,00 Py = 0.0 - |
Lt | e | e |, | e | S [ roenrnarss |

hirsgaics Feid. | TRoRdcaE |

LIST MODE :RUNNING

i CATPUT BETT IND | Linl Puds |
m Vac = 0.0V F = G60.0Hz e
i“ Vag = o.ov F = E0.0Hz
lt Vac = 0.0V F = 60.0Hz

HEABLRFFERT
LY = 004 Po = -0.0 |
| | = 0.001 PF = -2.182
EY = 0D.06 Pa = 0.0
My = 0.330 PF = 0.27% |
!“ ¥ = U0.08 Ps = 0.0
M) = 0.792 PF = 0.088
Bve = 0355 ¥ = 0.52
FVa = 0.53 Po = 0.0 |
| 'I‘..I;l' :,,I: :::: Syninesis nler .h.llulm: resRinares |

harmsaics Fign TRRAEE |
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If the AC Source is under operation, pressing OUT/QUIT will stop the output and the waveform
will be at zero volts. Press OUT/QUIT again and the AC Source only outputs the waveform set
in the MAIN PAGE. Trigger must be pressed to re-trigger the source. When pressing (35D to
exit LIST page, the programmed the LIST mode waveform will be closed.

Example of LIST Mode in 1 _Phase Mode:
Trigger: Auto , Base: Time , Count: 1

LIST MODE SETTING:

Sequence 0: Vac start =20V, Vac end = 100V

F start = 50Hz, F end = 50Hz Vdc start =
0V, Vdc end =0V Degree = 90°, Time =
75ms Waveform = A

Sequence 1: Vac start =20V, Vac end = 20V

F start = 50Hz, F end = 50Hz Vdc start =
0V, Vdc end = 100V Degree = 0°,
Time = 80ms Waveform = A

Sequence 2: Vac start =20V, Vac end = 120V

F start = 50Hz, F end = 500Hz Vdc
start =0V, Vdc end = 0V Degree = 0°,
Time = 100ms Waveform = A

Following lists the setting pages of the LIST MODE.

0.0V [

Yac start =

Yac end = 0.0v

F start = ED.0Hz Trigge

F end = 60.0Hz [

Vdc start = 0.0V .

Vdc end = 0.0V I

Dagree = 0.0° et

Waveform = A [—— |

Time = 0.0ms '
Eretuiien
Fugu

Lisd Falin Step a—— inbar= Enmzmic I'.~|.||r1qn:|i

Feds Mada Feds harmeaicy | Pas e |
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1 Phase

Vac
Vac
F

F
Vdc
Vdc
Degr
Wave
Time

List
Fude

start
end
start
and
start
end
aa
form

LIST ROGE S£TT M0 Lind Made |
Vac start = 0.0V
Yac end = 0.0V -
F start = 60.0Hz Triggar
F end = 60.0Hz
Vdec start = 0.0v o
Vdc end = 0.0v
Degree e 0.0° s
Waveform = A T
Time - 0.0ms &
| Congufisn
Page
Lind Pulyw Biep Eniwr- Humank FITITRT AN
Fode | Hide Mege | TR | wenios | M | searia
LIST MODE QuiT 1 Phase LIST MODE
LIET RODE EETTING Lisl Meids | LIEY AODE BETT M)
= 20.0v Vac starl = 20,0V
= 100.0V Vac end 0.0V
= 50.0Hz Trigee F start = 50.0Hz
= 50.0Hz : F aend =  50.0Hz
o0.ov ] Vde start = o.ov
= 0.0V ¥dec end = 100.0V
= §0.0° . Degree = 0.0°
= A e Waveform = A
= 75.0ms L Time = B0, Oms
Eagcuiien
Puga
2 [ [ ] e | L] B0 | B o]

LIST

MODE

QuiT

Vac
Vac
F

E

Vdc
Vdc
Deg
Wav
Tim

LEST HODE SETTIWG Lini Hede |
start = 0.0V |
end = 0.0V
start = 60.0Hz T
and = ED.0Hz L.
start = 0.0V o
end = 0.0V
ree = 0.0" oyl
eform = A [ —
g = 0.0ms |
| Exmeution
Puge
ool - Rl L P e -

LIET HODE BETTIHD | Lind Made |

Vac start = 0.0V | |

Vac and = 0.0V

F start = 60.0Hz Triage

F end = ED.0OHz

Vde start = 0.0V Yoo

Vdc end = 0.o0v

Dagras = 6.0" Ot

Waveform = A ———

Time = 0.0ms ’
Essculien
Pags

B i | mn [ e | e s

harmeaics
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LIST MODE QuiT

Ll : ] Linl Mede

Yac start = 0.0V

Vac end = 120.0V |

F start = 50.0Hz |:=

F end = 500.0Hz |

Vdc start = 0.0v i

Vdec end = 0.0V

Degree = 0.0" it

'Hautl'urm . '&_ .lﬂ-uu-

Time = 100.0ms i
Erezufien
Puye

;.I:. :I: ::;: P— L Farmenic | FRERTARTEY |

" | mermasics Paws, | PBoR:aE |

The trigger waveform, when the settings are complete, is shown below:

5.3 Pulse Mode

Press Output Mode on the right of the MAIN PAGE (see 3.3) to go into the Output Mode
command line. Press Pulse Mode at the bottom to go into the Pulse Mode command line.
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Phase PULSE MODE:STOP
CAITPAT BETT IN0 [Pulse Made
w Vac = 0.0V F = B60.0Hz . -
a Vac = 0.0V F = 60.0Hz | I
i Vac = 0.0V F = B0.0Hz
| rEASURERERT |
L'V = 0,00 P = 0.0 |
1 = 0.000 PF = 0.000
!“ ¥ = 0.00 Pa = 0.0 |
i I = 0.000 PF = 0.000
L. ¥V = @0.00 P = 0.0 ’
™1 = o0.000 PF = 0.000 |
| Va = 0.00 W¥m = 0.00 | 1
Iys = 0.00 Py = 0.0 i |
.I;‘I:: ':: :-::: fl!FlIll Iniw- Eaimanit FREEFAArE3 ;

hirmgaicy Feid TR:19:70 |

3 Phase PULSE MODE auiT
PURLEE HODE BETT WD | Pulse Made
W - BV W - LN L
Edil
| F = il DH Duity eyelas 1z Enah |
[ !
|7 Begres = 8.8 Wavelerm = A ———
Periad . , fas hata
Vit L T [T CELEL] I
L= 1]
F " . OHe Buly eyelamw i L]
|#1 }
I Degren L] e Wevefarm = &
P e 5 0.
Vat = 0.9 Ve = bW
Ear = 400Kz Duly cycins F1G |
|1 - -
| ] e Wawelfarm = &
N ; s Exseulisn
Puriled L] (N L] Page
List L Biep il Earmanie | FROEF VG54 |
Ped Psde Heds | Tl [

harmeaics P TRo19:82 |

PULSE mode allows users to program a special waveform and add it to the normal
output settings in the MAIN PAGE. Waveform programming specifies the time ratio
and the duty cycle of the pulse voltage.

Trigger method: Auto / Manual / Excite.

Auto: It finishes all counts when triggered.

Manual: It executes the sequence waveform once, same as Count = 1.

Excite: It is Remote-Excite via the pin 13 of TTL terminal that is triggered by the
external trigger signal. See Appendix A TTL Signal Pin Assignments for the detail pin
assignment.

Count: The count number of pulse.

Vac, F, Vdc: The Vac, F and DC output in pulse voltage.

Duty cycle: The pulse ratio during a duty cycle.

Period: The total length of the duty cycle.

Waveform = A / B: Select waveform (see 3.3.3.)

Degree: The output phase degree of pulse.

After setting the sequences, press the Execution Page on the right to exit the Pulse
mode. The LCD will show PULSE MODE : STOP on the top. STOP indicates the
present trigger state. Users can press Trigger on the right to trigger the output. The
LCD will show RUNNING to indicate the Pulse mode is under execution. The user can

103



Programmable AC Source 31120/31180 and 31120A/31180A User’s Manual

also press Stop to cease the Pulse waveform output. When the AC Source finishes all
Sequences and Counts, the LCD will return to its initial state and display STOP. The AC
Source will QUIT at the same time, as shown below.

3 Phase PULSE MODE:STOP QulT
CUTPUT BETT D | Palae Made

w Vac = 0.0V F = B60.0Hz .

e Yac = 0.0v F = &0.0HZ . _

m Vac = 0.0V F = B0.0Hz

| REASIRERIRT

| v = p.00 Py = 0.0

B = 0.000 PF = 0.000

| V=000 P = 0.0 |

|” | = 0.000 PF = 0.000

I T

1 = p.000 PF = 0.000

| Vo = 0.00 WVm = 0.00 |

Pys = 0,00 Py = 0.0 R
Lint Fultn BUD | o | e | Marmesie | pppnrtaris |

Fzde Rade Mede harmgsicy M TRoAn:gd |

PULSE MODE :RUNNING OUT

CUTPUT BETT NG | Pulse Made
jw Yac = D.0V F = 60.0Hz =
lss Vac = 0.0V F = 60.0Hz '
n Yac = o.ov F = &0.0Hz
MEANURERENT
o v = 0.04 Pa = =0.0 ]
I = 0.011 PF = -0.744
L.V = 0.01 Po = 0.0
™1 = 0.322 PF = 0.813
v = 0.05 Pa = =0.0
| = 0.707 PF = -0.050
Ve = 0.53 Vu = 0,52 |
|I Va = 0.53 Pa = -0.0
Liad | Fulir !'|lp Enﬂrlll mler Harmerns :""rquru
Mede Pady Meds harmsaicy PMess cdd a4

If the AC Source is operating, pressing OUT/QUIT will stop the output and the waveform will be
zero at volts. Press OUT/QUIT again, the AC Source will output the waveform set in the MAIN
PAGE. Trigger must be pressed to re-trigger the source. When pressing () to exit the
PULSE page, the pulse will be closed.

Example of PULSE Mode in 1 _Phase Mode:
OUTPUT SETTING: Vac =50V, F = 50Hz
PULSE MODE SETTING:

Vac =100V, Vdc =0V

F = 50Hz, Duty cycle = 35%

Period = 100ms, Degree = 90°
Waveform = A

Trigger: Auto, Count: 0
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The following lists the setting pages of the PULSE MODE.

1 Phase PULSE MODE QuiT
PULEE AODE BETT | N0 [ Pulse Made
Vac = o.ov
vde = 0.0V I
F = 60.0Hz |
Duty cycles= 50% =
Degree = e.0* ! "
Waveform = A |
Period = 0.0ms [—————
: Enpsulisn
Peat
A B ESEES
FULSE RODE BETTINO [Pulse Mads
Vac = g.ov |
vde = 0.0V '
F = 60.0Hz | T
Duty cyele= 50% r—————
Lawni
Degree = 0.0° | —a
Waveform = A [
Pariod = 0.0ms i
I Eseautisn
[ Pege
I I I |
o TR 2 oo e T o it
Vac = 00,0V |
Vde = 0.0V [
F = 50.0Hz | e
Duty cycles= 35% b e
Degres = a0.0° ! o
Waveform = A |
Period = 100.0ms f—
!
| Cengution
| Pagi
Lt | b | b | symmenis | o | mamemc | ponarsaren

harssaicg Fesn LB FE ]

The trigger waveform, when the settings are complete, is shown below:.
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5.4 Step Mode

Press Output Mode on the right on the MAIN PAGE (see 3.3) to go into the Output Mode
command line. Press Step Mode at the bottom to go into the Step Mode command line.

s TEP MODE:STOP

T BETTIMD Elep Neds
g Vee e DOV P e bR Ve s bW i
gy TR BV T WM Ve W A

3 Var = 0.0W F = Wb 0R: Wiz = B.00

HEABURERENT |
o v = o.o0 Ps = 0.0 |
| = 0.000 PF = 0.000 |
Ll v = [ T] Pa = 0.0 I
I = 0.000 PF = 0.000
V= 0.00 Po = 0.0 |
| = 0.000 PF = 0.000 |
Va = 0.00 Vn = 0.00 |
s = 0,00 Py = 0.0 | R
o | | R e | | |

STEP MODE QuiT

FTEF HODL BETTIHD Eiep Rade
Vug = (ML aYug - By e
v .00 LR B | Eash
w Ve = 8.0y avde PR |
Degres L a.u - {1 w B | Triggm
Conal [ Wavaierm = & | -l
Ve " [H 1] avue - v
F = 0. 0H aF L BodEr |
a1 Vi = a6y atde - B }
Drgres = 0.0 [ = b |
Caunl " ] Waveisrm & &
Vae " a.ov¥ ame ® [N 1] I
F L Wl BH: af L] (N T |
B Vi L a.0v vl - v |-
Degras " a.e <"1 ] " [N Y Enpzuiisn
Conml . ] Waynierm = & Piga
| | I T 1
| T s | i, | e it
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STEP Mode provides a simple auto switch function to change the output voltage by
stepping. Waveform programming sets the item with an initial voltage, specifies the
dwell time and the change of each step as well as the step number. The output voltage
will keep the last state after execution.

Trigger method: Auto / Manual.

Auto: It finishes all counts when triggered.

Manual: The output voltage changes a step every time it operates.

Count: The count number of each change.

Dwell: The time for each step.

Vac, F, Vdc: The Vac, F, DC initial value when STEP mode starts.
AVac, AF, AVdc: The difference value of each step. (It can be
negative.)

Waveform = A / B: Select waveform (see 3.3.3.) o
Degree: The output phase angle of each step.

Press Step Mode at the bottom to go the STEP page. The LCD shows the STEP MODE
: STOP on the top. STOP indicates the present trigger state. Users can press Trigger to
trigger the output. The LCD will show RUNNING to indicate Step mode is executing
the output. Stop and Pause will show on the screen when the output is triggered. Stop
ceases the waveform change of STEP, while Pause keeps the STEP waveform until the
user presses TRIG_ CONTINUE. When the AC Source finishes all Counts, the LCD
will show STOP and the AC Source will QUIT.
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STEP MODE:STOP

QuUIT

L

L1

#1

CTPUT BETTIND _Blep Hede
Wer e 0¥ Foe Ghdmr Vie s  BY [
Vet e G0 T s WiE Vs B Trigpet
Vee s 0.0V F = W0 Wig s B |
AEASURERERT | —
v = o.o00 Pa = 0.0
I = 0.000 PF = 0.000 |
V = 0.00 P = 0.0
I = 0.000 PF = 0.000
Vv = n.00 Pa = 0.0 |
I = 0.000 PF = 0.000 |
Vg = 0.00 Va = .00 |
VYun = 0.00 Po = 0.0 o
CEE- AL e

STEP MODE:RUNHING OUT
CUTPUT BETTING “Bhap Hads |
Ver s BV P B0mr Vs e B
Vet = 0.6% F = @b ARD Vit = bW bacad
Voo = DBV F o= BR.AMD Wig = BLEY
Paces
MEANURERENT |
v = 0.04 Po = -0.0 |
I = 0.012 PF = -0.228
) = 0.05 Pa. = 0.0
I = 0.3 PF = 0.061
) = 0.04 P = =0.0
| = 0.699 PF = -0.281 |
Ve = 0.53 Va = 0.52 |
Yn = 0.53 Po = -0.0
List | Pl f1en | Byatheais | MPEe | Mamseie | ZbORINI0
Mede Mgy Meds harmsaicy Fesy | LR 1]

If the AC Source is outputting, pressing OUT/QUIT will stop the output and the waveform will
be at zero volts. Press OUT/QUIT again and the AC Source will output the waveform set in the
MAIN PAGE. Users must press Trigger again to re-trigger the output. If the AC Source is not
outputting, the user can press ENTER to directly output the STEP waveform. When pressing
() to exit the STEP page, the STEP waveform will stop execution. The LCD shows Trigger
UP and Trigger DOWN when Trigger = Manual. The output waveform changes to next
voltage if Trigger UP is selected; and the output waveform changes to previous voltage if

Trigger DOWN is selected.
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Example of STEP Mode in 1 Phase Mode:
Trigger: Auto

STEP MODE SETTING: Vac =40V, AVac = 10V F = 50Hz, AF = 50Hz Vdc =0V,
AVdc =20V Degree = 90°, Dwell = 60ms Count = 3, Waveform = A

Following lists the setting pages of the STEP MODE.

STEP MODE QuiT

STEP 2] Eiep Meds

Vac = 0.0V

aVac = 0,0V

Vde = 0.0V Trigge

aVde = 0.0V s

F = 60.0Hz

aF = 0.0H=z —

Dagree = 0.0°

Count = ] -

Waveform = A

Dwe l | = 0.0ms e
Pagi

g | ke (R sy | | s Lot
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STEP MODE QuiT

STEF HODE EETTIHO | Breg Hude
Vac = 40 .0V
aVac = 10.0v |
Vdc = 0.0V [ T
aVde = 20.0V |
F = 50.0Hz
aF = 50.0Hz f
Degree = 90.0°
Count = 3 —Tl
Waveform = A = |
Dwel | = 60.0ms ==

Page

M || R o | | e NN

STEP MODE:RUNNING OUT

CUTPUT BETTING Bizp Heds |

Vac = T70.0¥ F = 200.0Hz

Vde = 60.0V | ph

| oo
REASURERENT

v = 0.03 Pa = =0.0 |

I = 1.112 PF = -0.050

Vac = 0.03 Yde = o.00 |

lagc = 0.263 lde = -1.081 |

Vpk = 0.78 YA = 0.0 |

Ilpk = 1.T886 CF = 1.608 |
| Liat Falan | H1ep | nher Eumeres i TERRIARINY
| e | Radz | T | iita| Wi e

The trigger waveform, when the settings are complete, is shown below:

S o e e e A o b oy e |

IS SN SRR I S TP SRR R |
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5.5 Synthesis Waveform

Press Output Mode on the right in the MAIN PAGE (see 3.3) to enter into the Output Mode
command line. Next press Synthesis at the bottom to go into the Synthesis command line.
Pressing Edit on the right will enter the Synthesis editing window.

SYNTHES IS :STOP QulT
EYMTRER|E WAVEFORN FUMBARENTAL SETT NG “Eymihenle
# Vee_fund = .oy F_tund LR T Viig = [N ) |
41 Ver_tund = 0.0 F_iemd  oMMs  Vee s DLW —
l§y Ven_tand »  0.0¥ F_famd  6iMr  WEs v B0V
STRTHESIS WAVEFoRM REASUNENENT |
¥ = 0.00 Pa = 0.0
"1 = 0.000 PF = 0.000
i vV = 0.00 P: = 0.0
| = D.000 PF = 0.000
¥V = 0.00 Pa = 0.0
M1 = p0.000 PF = 0.000
Vo = 0.00 Vn = 0.00 [ q
EVa = 0.00 Py = 0.0 | ™
'I‘..lz :l:: :1;: L | sepmnvares

harmesies | Mess | MRI0:20

3 Phase SYNTHES 1S auiT
BYMTSES | B WAVEFOAN FUMBAMINTAL BETTIND Eymihmnis |
Voo fundemestal = B4V Ve = BBV i
(] Fundemenial =dfiHz Degraw =  B.8" valun=1
u | &M ¥ &M ¥ ¢
N T N AR N T AT R N T L]
T oe.00  wA|tE 800 b0 |28 800 B AL
4 900 40T g0 w30 k@0 B |
B o800 @A (in @00 B30 B0 B ‘r.if
§ 0.00 0.0t @00 0|3 kA Ba
Toaad e8| a.08 B8 [33 Sea ba |
Poaee a1 w00 Be|3 wae B “‘:'.':_
Posop @837 @00 80|38 sea B |
LU T Y I+ OO TN T O O N [ O
11 0,00 0.0 %4 @08 00|37 BEd BA
11 e.00 w815 G.80  B0 (3R R BE
19 a.00 60|88 e.08 00|38 e00  BA Esscutien
14 @.e8 80|17 wEe 00|48 wEn BE Puge
oSl el B | il frionagt o

31120A and 31180A Series AC Source provides a Synthesis function for users to synthesize
waveform. The harmonic components range up to 40th order, with the fundamental frequency
limited to 50Hz or 60Hz. Users can easily program the size and phase of each order on the LCD.
The following is an example figure of the synthesis waveform.
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Compose = Value-1/ Value-2 / Value-3/ Percent-1 / Percent-2 / Percent-3: The data form of
each harmonic order.

Value: The absolute value.
Percent: The percentage of the fundamental frequency voltage.
Users can program six types of synthesis waveform to execution or save.

Vac fundamental: The fundamental frequency voltage, the maximum is limited by RANGE
(see 3.3.1.2.)

F fundamental = 50 / 60Hz: The fundamental frequency.

Vde: The DC voltage component.

Degree: The start angle of the output waveform.

Following is the example of using Synthesis Mode in 1 _Phase Mode:

jooyY LOCAL auiT
ot ETT I Sallin
Vac = 0.0V F = B60.0Hz | i, |
| Mare Belling |
Maszerameel
HEABURERENT e iy
vV = 0,00 Py = 0.0 | veriin
I = 0.000 PF = 0.000 Whewar
Vac = 0.00 Vde = 0.00
lac = 0.000 Ide = 0.000 | """
Vpk = 0.00 WA = (N
Ipk = 0.000 CF = 0.000 | "
7 Lisa Falgs B Pa— LT LT ILT 1 ORI N071T |
Fede Fade Fede harmsaics e | TE:RRae

Press Output Mode on the right in the MAIN PAGE to select any Mode for application.
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Yac _fund = 0.0V ‘,
F_fund =60Hz Vdc = 0.0v

EVATHERIE WAVEFORS FEANUREMENT !
Y - o.00 Pe = 0.0 |
I = f.000 PF = 0.000
Vac = 0.00 Vde = 0.00 | 1]
lac = 0.000 lde = 0.000
Vpk = 0,00 VA = 0.0 i
Ipk = 0.000 CF = 0.000

Edil

CAE-AE-R AR

Next, press Synthesis at the bottom to go to Synthesis Mode.
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Press Edit on the right to go to editing screen. Use the arrow keys to move the cursor to
the appropriate column. Use the numeric keys to key-in the setting, and then press
ENTER. The example uses the following settings:

OUTPUT SETTING : Vac=100V , F =60Hz

Compose = Percent-1 Edit = ®3 Vac fundamental = 100.0V F fundamental = 60Hz

Vdc = 0.0V Degree = 0.0°

1
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SYNTHES IS QuiT
1 |
Lisd ] .lllIlﬂﬁ ! TEMRFARrY
Peda Fany | EB:34: 38

Once the settings are edited, the user can press View Waveform on the right to view the
edited output waveform. Press Return to go to the previous page.

SYNTHES IS:RUNNING OUT

BYMTRES (6 WAVEFOAN FUMBERENTAL SETTIWG [ Eystheais
Vac_fund = 100.0V | Sup
F fund =60Hz Vdec = 0.0V I

SYNTHERIE WAVEFORN PEASURERENT | !
Vo= 0102 P = 0.0 |
| = 0.974 PF = 0.676 |
Vac = 0.01 Vdc = =001 |
lac = 0.267 lde = -0.937
Vpk = 0.85 VA = 0.0
Ipk = 1.613 CF = 1.855 |
SRl B ESET

Press Execution Page on the right to return to the Synthesis Mode page. Next, press Run on the
right to output the waveform.

=
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The figure above is the output voltage waveform of the AC Source, measured by an oscilloscope.
It is the same as the user edited waveform.

NOTICE
In order to protect the power stage of AC Source for practical use, it is necessary to limit the
synthesis value or the percentage of each order.

2 <order < 10, value < 150V or percentage < 100%.
11 < order < 20, value < 120V or percentage < 50%.
21 < order < 30, value < 80V or percentage < 30%.

31 < order < 40, value < 45V or percentage < 15%.

If the synthesis waveform exceeds the voltage limit, 424V for 300V range or 212V for 150V
range, OUTPUT OVP will occur.

5.6 Inter-harmonics Waveform

Press Output Mode on the right in the MAIN PAGE (see 3.3) to enter into the Output Mode
command line. Next, press Inter-harmonics at the bottom to go to the Inter-harmonics command
line. Press Edit on the right to enter the Inter-harmonics editing window. Besides the
fundamental voltage output of the AC Source Inter-harmonics function, another frequency of
variable voltage component is added to test certain anti-interference. Following is the example
figure of an inter-harmonic:
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3 Phase INTERHARMONI|ICS:STOP QuUIT

mY¥ac = 0.0 F = B60.0Hz | _
m Vac = 0.0V F = 60.0Hz i
n Vac = 0.ov F = E0.0Hz
MEASURERERT
WY = 0.00 P = 0.0
I = 0.000 PF = 0.000
LY = 000 P = 0.0
I = 0.000 PF = 0.000
ey = 000 P = 0.0
I = 0.000 PF = 0.000
Ve = 0.00 WVm = 0.00
EVa = 0,00 Py = 0.0 -
we: | e | \wnhﬂ L R e

— 0.1Hz e

F end = 0.1Hz i
Level = 0.0%
Time = 0.05ec
F start = 0.1Hz

& F end = 0.1Hz
Level = 0.0%
Time - 0.05ec
F start = 0.1Hz

. F and = 0.1Hz
Laval = 0.0% Fr——
Time = 0.05ec Fage
Liat Pt | fen |m.tm Wi | Bamssic [ TRRI10TVD
Pledy Rady Meds harmzaicy Plesy ELEFL L
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F start : The start frequency of scanning wave. The range is 0.01Hz ~ 2400Hz.

F end : The end frequency of scanning wave. The range is 0.01Hz ~ 2400Hz

Level : The rms of scanning wave that is the percentage of fundamental voltage set in
MAIN PAGE.

Time : The scanning time from F start to F end. The following is the example of using
Inter-harmonics Mode in 1 _Phase Mode:

1 Phese 300V LOCAL QuiT

CUTPUT BETT N0 Eaiting
Vac = 0.0V F = B60.0Hz e

: Rare Beiting

; LT L
AEASURERERT et

V = 0,00 P o= 0.0 | e
| = 0.000 PF = 4.000 [ Vo

Vac = 0.00 Vde = 0.00

lac = 0.000 Ide = 0.000 | """
Vpk = 0.00 VA = 0.0 | aum

Ipk = 0.000 CF = 0.000 | ‘o

i Lisa Falgs B Pa— LT LT TET 1 EL T TRLTRR Y
Meda Made LILH hirmgaicy Fead. | TE:I7:08

Press Output Mode on the right in the MAIN PAGE to select any Mode for application.

Phase |INTERHARMONI|CS

CRITPUT BETT )M (XTI
Vac = D.0V F = &0.0H=z
Triggn
RLARUREPINT
v = o.o0 Pa = 0.0
I = f.000 PF = 0.000
Vac = 0.00 Vdec = 0.00
lac = 0.000 Ide = ©.000
Vpk =  0.00 VA = 0.0 |
Ipk = 0.000 CF = 0,000
Edrj
“_L||,'| T Falwm I ep -.‘l'“""- Inbwi= -H-ll-lﬂc":.ﬂllﬂllll.!

Flads Mods Fads llurn-ll.n Fess, | PRCR1:2Y |

Next, press Inter-harmonics at the bottom to go to Inter-harmonics Mode.
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Phase |NTERHARMONI|CS QuiT

INTERHARRCHIC WAYVEROHR BETT 1S3 Iniethaimes
F start = 500.0Hz
F end = 500.0Hz
Level = 20.0%
Time = 10.0S5ec
. Enweuiien .
Pige
CAEE-AE - -4k

Press Edit on the right to go to the editing screen. Use the arrow keys to move the cursor to the
column to be set and use the numeric keys to key-in the setting, then press ENTER. The
example uses the following settings:

OUTPUT SETTING : Vac=60.0V F = 60Hz F start = 500.0Hz F end = 500.0Hz Level =
20.0% Time = 10.0Sec

RUNNING OUT

60.0V F = 60.0Hz

Vag =
Shep
Pz
| HEABIRERERT
v = 0D.08 Ps. = 0.0
| = 0.874 PF = 0.148
Vac = 0,06 Vdc = -0.01 |
lac = 0.268 lde = -0.937
Vpk = 0.85 VA = 0.1 o
Ipk = 1.591 CF = 1.633
Lisd Fulsn g Pam— | b Eamenic [ 2REEF1OT13 |

Flads Pods Feds harmeaicy Pass. | PRIIANA |

Press Execution Page on the right to return to the Inter-harmonics Mode page. Next, press
Trigger on the right to output the waveform.
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The above figure shows the output voltage waveform of the AC Source, measured by an
oscilloscope. It is the same as the user edited waveform.

NOTICE

In order to protect the power stage of AC Source for practical use, it is necessary to limit the F
start and F end related Level. If 0.01Hz < F start or F end < 500Hz, Level <30%. If S00Hz < F
start or F end < 1000Hz, Level < 20%. If 1000Hz < F start or F end < 2400Hz, Level < 10%.

5.7 Harmonic Waveform

Press Output Mode on the right in the MAIN PAGE (see 3.3) to enter into the Output Mode
command line. Next press Harmonic Meas. at the bottom to go to the I Harmonic Meas.
command line. Press Edit on the right to enter the Harmonic Meas. editing window.
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3 Phase HARMONIC MEAS. .STOP QuiT
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This function can measure the Total Harmonic Distortion (THD) of the fundament frequency
50Hz or 60Hz, the DC current, and the fundamental frequency of output current or voltage. It

can also measure 2 [] 40 orders of harmonic values.

Source =V / I: It measures the source signal output voltage or output current.

V: The output voltage.
I : The output current.

F fundamental = 50 / 60 Hz: The fundamental frequency of source signal. Measurement =
Single / Continue: The way the measurement result displays on LCD.

Single: The display will keep the measured data when set. It takes about 3 seconds to get the
results. Continue: The display updates the measured data when set. It takes about 10 seconds to

get stable results.

Parameter = Percent / Value: The data form of each harmonic component.

Percent: The percentage of fundament frequency value.

Value: The absolute value.

Following is an example of using Harmonic Meas. Mode in 1 Phase Mode:
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Phase 300V LOCAL aulT

CUTPUT BETT | MO
Vac = 0.0v F = 60.0Hz SUTRUT
ihm.'luuq
rem—
PORE BETTIND | e iy
Waveform = A e
SINE | -
ON Degree = 0.0 e
OFF Degree = |MMED I’ - i
Vac SIR = 0.000VIms [ e
Vdc SIR = 0.000VIims
F IR = 0.000Hz!ms
_t"'-':_ e - ..f,"','_','_ .“:_ | ...;.;w::!;::.g

o Iy Selwcten | Oinable

Press OUTPUT : To access Settings on the right in the MAIN PAGE for entry into the
output selections page.

1 Phase 300V LOCAL QuiT

CUTPUT BETTING BTN
Vacg = 0.0V F = &B0.0HZ
PORE SETTING |
Weratarm A v BINE ™%
-
Wevslars B = SIRE | vorowe
i T T [ Oetpat | o 1
Compling | Mange [ semnivares |
Waveivs Frogres | " e
e b BeleeBan | Binabis ot

Next, press Output Waveform Selection at the bottom to go to the output waveform
selection page.
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1 Phase 300V LOCAL QuiT

CUTPUT BETTING Wawafiim

Yac = 0.0V F = B0.0Hz |

FORE BETT NG |
Wewnfarm A = DETOA |

Wawalorm 0 = BINE [ “m_
|

=

Conpling | Mange e [ rosnrrarea
4 proe- b | S [ “en:a8:00

Set the Waveform A of @3 to DST04 waveform.

1 Phase 2300Y LOCAL QuiT

STEUT BETT

G ]
Yac = ¥V F = 60, 0Hz

SHTFUT WAVEFORA & |
Wewnfarm A = BETO4
IR A e

a

|
7

e [ rosrrrarea
| i | “eb:3niar

When the waveform setting is complete, press View Waveform on the right to view the output
waveform, the ratio of each harmonic order and the output angle.

Phase 300V

AT BETT | Rain
Vac = 100.0V F = 60.0Hz | simires |
ihll Eniling

re—

HEANIRERERT | - eitieg

¥V = 99,88 Py = 0.2 [ esim
| = 0.993 PF = 0.002 | Vew

Vac = 99.98 Vdc = -0.00 .
lac = 0.280 Idc = -0.953 | "™V
Vpk = 135.83 YA = 99.3 ——

Ilpk = 1.880 CF = 1.894 | Rads
Wuscail Recall Rucall | Aacail | Rwcadl Marn . : FORRFART Y
(=} CHl CHI THL CHE LR | [ ERLE L]
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Press Return to go back to the MAIN PAGE and set the Vac of @3 to 100.0V. Then, press

OUT/QUIT to output waveform.

1 Phase

oy

CUTPL 4 0 Sattin
Vac = 100.0V F = 60.0Hz i |
ihllllll..-
Ihu.l_l'!
HEASLREIENT | e
V = 99.98 Po 0.2 [
1 = 1.000 PF = 0.002 | Ve
Vac = 99.98 Vdec = =0.01 |
lac = 0.280 Idec = -0.960 | =™
Vpk = 138.94 VA = 100.0 | o
Ipk = 1.960 CF = 1,960 | e
bl '.
i T | omene o | e |

STOP

1 Phase HARMONIC MEAS

Press Output Mode on the right in the MAIN PAGE to select any Mode.

MARRONIE PEASUREMENT SETTIMD  HErmanle
THD = 0.0% DC = n.ov i
Fundamental = 0.0V L
1 ¥ N ¥ ] ¥
k] L 13 LN Ee [N |
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4 L N ] 17 [ N | kil [N ] |
| m 14 [ N » [N ]
L] LN L 1% v T B 1
7 LN L E LB n [
n .09 n L2 T4 [ ]
¥ . L B n» [ ] I
L1 ] B8 Hi ] [N ] » [ ] |
L1 bl 4 B b1 [ K ]
LH §.aa e | B8 i1 ] [N ] 1
11 R H M 11 [ K] | Edit
4 da | 17 bl L] [ M ]
List Pulis Ben mr— Fais- LITE L !ﬂ-l-lnl:li
Hedi Hade LIt H harmsaics T | TH:2Ac A4

1 Phase HARMONIC MEAS

Next, press Harmonic Meas. at the bottom to go to the Harmonic Meas. Mode.

HARMOW | € HEAELUAEMENT

Source =¥

F fundamental =60Hz

Inis- Haimenit
harmesics M.

Fulig
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List Bdep

fereed |i||lm1h
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Press Edit on the right to go to the editing screen. Use the arrow keys to move the cursor to the
column to be set. Use the numeric keys to enter the setting, then press ENTER. The example
uses the following settings:

Source =V F fundamental = 60 Hz Measurement = Continue Parameter = Percent

1 Phase HARMONIC MEAS

OHIC PEASLE e SET
THD = 0.0% DC = 0.0V L.
Fundamental = 0.o0¥
] 1 [ A X
1 BT 1 b 1 (X
1 N1 " M ] [
I BT 11 b 1 [
1 " " M LT e |
[ "0 " M u LM
1 N1 n b 1 (B
1 N1 1] b 14 [ ]
[ N1 1 (X7 1] e
" Rl n b 1 Le |
1" B L] LN i [N
L] N1 n b 1 Le |
11 N1 ] o 1] (K] Edil
L e | om N a e |
.11-:': | :l: :: |i,.u.r... inter | Warmenic | 2BRRF1AIAD |

harmeaicy Fasy | PR3 |

Press Execution Page on the right to return to the Harmonic Meas. Mode page. Next, press
Trigger on the right to perform the output voltage harmonic measurement.

THD = 4.1% pc = 0.0v "
Fundamental = 89 .9V

L] i | — o |

: N i 'R n e

3 1.9 " b0 m 0.8t

4 5.0 11 5.0 " o8t

M 188 i 8.0 1 111

' 510 1 0t 1 [T P —

1 10 n n n 181

1 0.0 1 b 1 .0

' 843 ) LN " N T e—

i 8.9 £ ] i.84 13 [ 1}

i b 1 0 1 0.8t

11 5.0 " B4 1 081

1 043 ) .4 " T

n 0.0 11 ' " e |
Ligd Falze Sten e Barmsnte | PRRRF 10T
Peds Mot Pads l"'“'“" hormsalcs | Mess, | E:33:E0

After triggered, users can press DATA on the right to view the measurement of a phase.
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The figure above is the output voltage waveform of the AC Source, measured by an oscilloscope. It
is the same as the user edited waveform.

NOTICE

When users press Trigger to execute the current harmonic measurement, the AC Source will adjust
the internal gain automatically by the measured data. This ensures that the AC Source can obtain
more accurate data of each harmonic. Thus, it is better to wait for the load to be stable before
executing the harmonic measurement. In addition, the load cannot be changed during measurement
or the retrieved data may lose its accuracy or cause over-current protection.

6. Parallel Operation

6.1 Parallel Connection of AC Source

When two AC Sources or one AC Source with one Power Stage Unit are applied in parallel
mode, an Input/Output Terminal Box for Parallel Connection (2 Units) (QTA615104) is used to
connect the AC Source and Power Stage Unit (QTA615103) or another AC Source as shown in
the figure below. Use the Input/Output Terminal Box for Parallel Connection (3 Units)
(QTA615105) when connecting three devices in parallel.

31180A 31180A/AB15103

AB15104

Figure 6-1 Master/Slave Connecting Diagram
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6.2 Parallel Connection

When the AC Source and the Power Stage Unit are applied in parallel mode, it requires the use of
the System Bus and DVI communication cable to transmit parallel data. The following figure shows
the parallel connencting diagram when connecting the AC Source and Power Stage Unit. If more
AC Sources 31120, 31180, 31120A, 31180A or QTA615103 Power Stage Units are required for
parallel connection, just follow the way shown below to connect them.

NOTICE
When the parallel mode is in use, it is necessary to connect the System Bus and DVI cables
correctly or it will cause the system conntection error.

Master /(31120 / 31180 / 31120A / 31180A) Rear Panel

I

)
I
\Dl
=1)

Slave 1/ A615103 Reszr Panel

==
]
System Bus Cable
DVI Cable (RJ45 Connector)
2]

i v
g

bR S

Figure 6-2 Parallel Connection of AC Source and Power Stage Unit

6.3 Setting Up

6.3.1 Setting the AC Source to Slave

To set an AC Source to Slave, press CONFIG in the FUNCTION keys to enter into the
CONFIG function and select Master/Slave Function for parallel connection setting. The
procedures are listed below.

1 Press Master/Slave Function.

2 Press Position at the bottom.

3 Turn the RPG to change the Position to Slave and press ENTER to set it to Slave.

4 TIfthe AC Source to be set is located between two terminals, press Terminator and turn
the RPG to change the Terminator to Enable and then press ENTER to set it.
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NOTICE
At least one device needs to be set as Slave when applying the parallel connection.

Phase 300V LOCA

o ¥ Caml ; J ] Comi i |
wVac = 0.0V F= 60.0Hz | o "llavac= 0.0V F= 60.0Hz [ "
#Vac = 0.0V F = 60.0Hz " luVac = 0.0V F = 60.0Hz "
» Yag = 0.0V F = &60.0Hz [ Vag = 0.0V F = &0.0Hz |,
FEABIRERENT FEASUREMENT |
= v = D.00 VA = 0.0 ool | = v = 0.oo VA = 0.0 | e
| = 0.000 PF = 10 .ﬂﬂﬂ_ """""'“""__ | = 0.000 PF = ﬂ_. oo [ el |
- ¥ f 0.o0 Po f 0.0 Pacary . v i 0.00 Pa f 0.0 Factary
I = 0000 PF = 0.000 | Wi || - 0.000 PF = 0.000 | med
"'U' : 0.o0 Ps : 0.0 [F—- v : 0.00 Pa : 0.0
1l = 0.000 PF = 0.000 | Feten | = 0.000 FF = 0.000 uitia
"l"q = I:I.(II:I 'Hr:u = 0.00 [ [ "lrli' = I:I.DI:I WV = ﬂ,nﬂ [ = |
fVa o= 0,00 Po = 0.0 twz | Ty o= 0,00 Po = 0.0 Tart
Pusitian | Pamir of | — Funassn | SBENF 18113 Povmisn | Twrminsses 2008114702
| Magter . iaable Civabde | tH:30:M4 Blavel ™ | i TE- 14

6.3.2 Setting the Slave of Mixed AC Source and QTA615103

When the parallel connection is mixed with A615103 and AC Source as the Slave, the terminator
of these two terminal devices must be enabled as shown in the figure below. The maximum AC
Sources to be connected in parallel is N = 5. Please refer to the User’s Manual of latest version
for any changes.

AL Source AC Source e e eas AL Source

1 2 ™

! | t

Set the Terminator to N Set the Terminator ta
Enable Enahle

I
L)

]

0

Example 1: if the system has a Slave AC Source and an QTA615103 parallelable power stage
unit, the connection is shown in the figure below. Set the terminator of Master to “Enable” and
the “Position” of Slave AC Source to “Slavel.” Also, set the Slave ID of QTA615103 to Slave2
with terminator enabled.
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Master / (31120 / 31180/ 31120A / 31180A) Rear Panel

sssssssss

-
System bus cable
DVI Cable

(RJ45 Connector)

= ' System bus cable

(RJ45 Connector)

SLAVE ID

Example 2: if the system has a Slave AC Source and an QTA615103 parallelable power stage unit,
the connection is shown in the figure below. Set the terminator of Master to “Enable” and the
“Position” of the Slave AC Source to “Slave2.” Also, set the Slave ID of QTA615103 to Slavel

with terminator enabled.

130



6.3.3

Calibration

Master /({31120 / 31180 / 31120A / 31180A) Rear Panel

SYSTEM BUS

: System bus cable

(RJ45 Connector)

(31120 /31180 / = 31120A / 31180A) Rear Panel

SYSTEM BUS

; System bus cable
(RJ45 Connector)

Setting the AC Source to Master

Press CONFIG in the FUNCTION keys to enter into the CONFIG function and select

Master/Slave Function for parallel connection setting. The procedures are listed below.

AN N R W=

Press Master/Slave Function.

Press Position at the bottom.

Turn the RPG to change the Position to Master and press ENTER to set it to Master.
Press Number of Slave.

Turn the RPG to select the quantity of Slaves to connect in parallel and press Enter.
If the AC Source to be set is located between two terminals, press Terminator and turn the RPG to

change the Terminator to Enable and press ENTER to set it.

7 Press Function bottom.

8 Turn the RPG to change the Function to Enable and press ENTER to set it.
9 Now, the device set to Master will retrun to the main menu, and the one set to Slave will show
Slave on the screen.
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Phase 300V LOCAL 3 Phase 300V LOCAL auiT
CSTPUT BETT MO _Coally | OUTFUT BETTING | Eentiy |
|w Vag = 0.0V F = 60.0Hz [ w Vac = 0.0 F = &0.0Hz 5
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m Yac = 0.0V F = B0.0Hz |, s Vac = 0.0 F = &60.0Hz
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v . 0.00 VA = 0.0 | wptew AV - 0.00 VA = 0.0 Brabim
"1 = 0.000 PF = 0.000 |wmi| | = 0.000 PF = 0.000 |
- v = 0.00 Po = 0.0 Pachurr M : 0.00 Po = 0.0 —
1= 0.000 PF = 0.000 | Gwd || - 0.000 PF = 0.000 |
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Magier '1" Disstda Davable | TH:38:34 Mastes I"' Davable |  Eaakds 90N |
NOTICE

At least one device needs to be set as the Slave when in parallel application, or it will show

“System Connection Fail!” when setting the Master Enable. See the section below for the detail
description of troubleshooting.

6.4 Troubleshooting

When multiple devices are conneted in parallel for use, each standalone device has to have a
System bus and a DVI cable to transmit the signal. If not, the quantity of the Slave set for
connection does not match the one in actual. If the connection is busy, or an error occurrs during
connection, follow the troubleshooting procedure to resolve the problem and redo the parallel
connection.

6.4.1

If “System Connection Fail!” occurs when initiating Master connection, check to see if the
System Bus cable is connected firmly and that the Power Stage Unit or another AC Source is set
to Slave. When confirmed, press Retry on Master to redo the connection.

When the Connecting Cable Falls
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3 Phase 300V LOCAL QuiT

System Connection Fail ! higi

LT TRLURE ]
[LEs BT

If “SYSTEM SHUTDOWN?” occurs during connection, power it off first and check if the DVI
cable is connected firmly. If yes, reboot it and retry the connection.

3 Phase 300Y LOCAL auiT

CUTPUT SETT NG | main
v Vag = Q.0 F = §0.0Hz
n Vac = .oy F = 60.0Hz
u Vac = 0.0 F = 60.0Hz
PROTECT 1OW
Warning!

SYS5_SHUTDOWN

Jnonitarey
T

6.4.2 Parallel Setting Error

If “System Connection Fail!” occurred when connecting to the Master, it could be a connection
setting error. First, check if the Master connected amount (Number of slave) is the same as the
actual slave amount. Next, check if the parallel slave position is duplicated. The position set for

slave cannot be duplicated. When confirmed, press Retry on the Master to do the connection
again.
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3 Phase 300Y LOCAL QuiT
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System Connection Fail ! e
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Theory of Operation

7.

7.1

Theory of Operation

Overview

The 31120/31180 AC source consists of several Printed Circuit Boards (PCB) and other
components. Each of the PCBs has specific functions that are described in the following
sections.

7.2  Description of Overall System

Figure 7-1 is an overall system diagram that is composed of the following portions:

Input Stage | Board:
It converts the AC power to DC power with passive PFC function.

Isolation Converter G/GD Board:
The isolation DC/DC converter isolates the I board output with regulation function. It can
also provide the inverter a stable input DC source.

Output Stage HB/HT/O/A board:
The above boards are composed of an inverter that draws power from G/GD board to
provide 31120/31180 to output DC or AC power.

Auxiliary Power J/Z board:

The J board converts the mains to a 16-17V DC power for the ICs and fans of entire
device use. The Z board is an isolation DC/DC converter that converts the J board output
to £12V and +5V power to drive the IC of various PCB and other components.

Fan Control Circuit R Board:

The R board detects the temperature of each power stage and adjusts the fan speed
automatically to control the temperature of entire device. This circuit has
Over-Temperature Protection (OTP) and FAN- LOCK protection.

Digital Signal Processor B board:
The B board contains DSP, FPGA and CPLD control elements that are responsible for
the actions and measurements of 31120/31180’s entire device.

Communication Interface E board:

The E board connects all of the 31120/31180 communication interfaces such as GPIB,
RS-232, USB...and sends the signals back to B board to accomplish the remote control
function.

Signal Transmission C Board:
The C board is responsible for transmitting the signals from B board and other PCBs.
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e Key input KA/KC/KR/KS board:
It is the front panel key controls for the above PCBs that send the inputted signals to B

board.

e 1-phase Output Connecting Device L Board:
When L board is in 1-phase output, short circuit L1~L3 3 outputs for user wiring.

e Input Wire Selection Switch (A-Y wiring selection switch):
Users can follow the actual power system to change the 31120/31180 internal
input-connection that enables 31120/31180 to accept the input from A or Y.

SO1 ——p
so2
{SSN‘"E% -
Remote sensing o ["GIGD board =
\ | board (converter HB,HT | | Oboard [—
o1 E3 | board — NI
o2 N . = | (output
Output ;‘DE% —1 Output Terminal —  (rectifier) G/GDxboard | . 3 (inverter) filter)
e E (converter board (2 1 E —
R
< \Y
A-Y — GIGD board L2
wiring || — (converter, HB,HT O board
selection Jooaid % | board | v
switch . = C board 1 (output
rectifier = . 1 .
11 ( E) GIGD board | N 3 (inverter) filter) —
— i —
AC L2 _ (convel ﬁ board |¢»] $® —
input L3 h =
NEU N
GND —
N GIGD board L3
| board (converter HB,HT | |©o board
— E3 board - N3
L . == — (output
(rectifier) i A (inverter) filter) |
R L [G/GD board board 1<) =al
(converter, PN > E —
REZI$3 T
?g ) v
= 2
idofafior
J board | B board I;x boaréj
o (Key pac)
(auxiliary power) DSP, =
mea( {l Irﬂmen[) ! il GPIB
::‘ RS-232
E board usB
=g (comm-pory LAN

Figure 7-1
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8. Self Test and Troubleshooting

8.1 Overview

This chapter describes the procedures of self test and suggestions for troubleshooting when
the AC Source is unable to operate normally. If the information provided here is unable to
resolve the problem, please contact the local QuadTech distributor.

8.2 Self Test

The AC Source runs a series of self tests during power-on.  First, it executes the memory,
data and communication self tests for the items of DISPLAY, WAVEFORM and REMOTE.
If any failure is detected on a certain item, an “error code” will show on the right of the item.
The following table lists all of the error messages.

Error Code Description Remark
Bit 0 Memory error 0—-OK, 1 - ERROR
Bit 1 Waveform Generator error 0-OK, 1 -ERROR
Bit 2 DATA error 0-OK, 1-ERROR
Bit 3 Communication error 0-OK, 1 - ERROR
Bit 4 Output test result 0-0OK, 1 -ERROR
Bit 5 Reserved

Bit 6 Reserved

Bit 7 Reserved

Example: If an error code shows " ERROR =05 ", it is " 00000101" in binary. The bit 0 and
bit 2 are “1”.  So “ERROR = 05" means memory error and DATA error occurs.

Error Message Description Resolution
Memory error Memory tested fail. Consult your dealer for further support

Waveform Generator] Waveform generator tested [Consult your dealer for further support.
error fail.

DATA error The data in Flash or Consult your dealer for further support.
EEPROM tested fail.

Communication Unable to send. 1. Power off the AC Source and wait for

error three seconds to power it on again.

2. Consult your dealer for further support.

After the self test of memory, data and communication, the AC Source executes the power
output self test. In this procedure, the output relays are OFF to prevent the load connected to
the output terminal from damage. An error message will appear on the panel if abnormal is
encountered during self test.

137



Programmable AC Source 31120/31180 and 31120A/31180A User’s Manual

8.3 Troubleshooting

The following table lists the operating problems and suggested corrective actions:

Problem

Cause

Resolution

Poor measurement of
V, L

Aged components result in deviation
of characteristics.

Periodic calibration is required.
Refer to Chapter 4 Calibration.

Output distortion

1.

The output voltage of AC Source
is too low.

1. Program higher output
voltage.

2. The rectified load is too large 2. Reduce the load or output
during high frequency. frequency.

Over-Temperature  |1. The ambient temperature is too |1. Operate the unit in 0 ~ 40°C.
Protection (OTP) high. 2. Unblock the airway.

2. The airway is obstructed.
Over-Power The output power exceeds Remove the output power or
Protection (OPP) specification. output voltage.
Over-Current The output current exceeds Remove the overload or expand
Protection (OCP) specification or I LIMIT. the I LIMIT.
Output Short 1. The output is shorted. 1. Remove the short state.
Protection (Short) 2. External current reversed. 2. Remove the load.
Input error protection |The line input voltage of AC Source |Measure the input voltage and
(INT _LINE) is too low or too high. regulate it if over specification.
AUX output error The internal auxiliary power outputs |If it is unable to reset the
protection abnormally. protection, consult the dealer for
(INT_OFF) assistance.
INT _ AD protection [1. The cycle dropout for line input |1. Check the stability of input

voltage.

Instant over current during
output.

The AD power stage is damaged.

voltage.

2. Remove the load.

3. Ifitis unable to reset the
protection, consult the dealer
for assistance.

INT _ DD protection

. The cycle dropout for line input

voltage.
Instant over current during
output.

. The DD power stage is damaged.

1. Check the stability of input
voltage.

2. Remove the load.

3. Ifitis unable to reset the
protection, consult the dealer
for assistance.

OUTPUT OVP 1. Output voltage peak exceeds the |1. Connect the output to remote
protection range. sense terminals.
2. Check the settings of Vac
and Vdc on MAIN PAGE.
Cooling fan 1. The fan stops operation due 1. Clear the fan.
protection obstruction. 2. Ifitis unable to reset the
(FANFAIL) 2. The fan is not inserted. protection, consult the dealer

for assistance.

Unable to control AC
Source via GPIB

—_—

. The address of AC Source is

incorrect.
GPIB cable is loose at rear.

—

Update the address.
2. Check the connection and
tighten the screws.
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9. Remote Operation

9.1 Introduction

The AC Source is able to do remote control via USB, GPIB, RS-232 or Ethernet. The
USB interface supports USB 2.0/USB 1.1. The GPIB interface is an 8-bit parallel data
bus that is synchronized by the bus command from the host. RS-232C interface is a
serial bus with less powerful functions; however, the user can do basic remote control
via simple programs.

9.1.1 USB Interface

(1) Hardware Support: USB 2.0 and USB 1.1

(2) Software Support: USBTMC class and USB488 subclass
(3) OS Support: Windows 98/2000/XP/Vista
(4) Installing Driver: 31120/31180 Series USB Interface supports USBTMC, so

if the PC OS supports USBTMC (installed NI-VISA
runtime version 3.00 or above) it is no need to install
other drivers. The OS will search for the standard

USBTMC driver installation program automatically.

If the PC OS does not support USBTMC, it is suggested to install the NI-VISA runtime
version 3.00 or above first. When the installation of NI-VISA runtime is done, the
USBTMC driver program is stored in OS. The PC can communicate with
31120/31180 Series via NI-VISA after using the USB cable to connect them.

Related Documents:

1. USB Test and Measurement Class (USBTMC) specification, Revision 1.0,
http://www.usb.org

2. USB Test and Measurement Class USB488 subclass specification, Revision 1.0,
http://www.usb.org

9.1.2 GPIB Interface

The default of GPIB address is 30 and it can only be changed from the “CONFIG”
function menu (see Figure 3-1.)

GPIB Capability Description Interface Function

received via the GPIB bus. Status information
can be retrieved by serial query.

Talker/Listener Commands and response messages can be sent and [AH1, SH1, T6, L4

Service Request  |The AC Source sets the SRQ to be true if there is a SR |
service request.

Remote/Local When the AC Source is powered on in local mode, |R],]
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it can operate the front panel. In remote mode, all
other keys are invalid except LOCAL/REMOTE|.
Press |LOCAL/REMOTE] can return to local mode.

9.1.3 RS-232C Interface

The baud rate of the AC Source is set to 115200 with parity set to None. For the
RS-232C parameters such as baudrate and parity can be set via “CONFIG” function
menu (see section 3.4.) Only TxD and RxD signals are used for data transmission.
The connector is a 9-pin D-subminiature male connector. The following table describes
the pins and signals of RS-232C connector.

Pin No. Input/Output Description

—

-—- No Connection
INPUT RxD
OUTPUT TxD
-—- No Connection
GND
- No Connection
- No Connection
- No Connection
-—- No Connection

oo |||
Q
Z
o

Interconnection between the computer (compatible with IBM PC) and the AC Source is
illustrated below:

Pin IBM PC AC Source
1 DCD X

S D Gy

3 TX TX

4 DTR X

5 GND «<——» GND

6 DSR X

7 RTS X

8 CTS X

9 RI X

9.1.4 Ethernet Interface

To remote program an AC Power Supply via a PC with Ethernet interface, it needs to

confirm the IP address, Gateway address and Subnet mask in advance. See 3.4.1.3 for
detail settings. To ensure reliable data transmission, TCP is used for data transmission
and the communication port is 2101.
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9.2 Introduction to Programming

All commands and response messages are transmitted in ASCII code. The response
messages must be read completely before sending a new command; otherwise the
remaining response messages will be lost and a query interrupt error will occur.

9.2.1 Conventions

Angle brackets < > Items in angle brackets are parameter abbreviations.
Vertical bar | Vertical bar separates alternative parameters.
Square brackets [ ]  Items in square brackets are optional. For example,
OUTP [ : STATe] means that : STATe may be omitted.
Braces { '} Braces indicate the parameters that may be repeated.
The notation <A> {<, B>} means that parameter “A”
must
be entered while parameter “B” may be omitted or entered
once or many times.

9.2.2 Numerical Data Formats

All data programmed to or returned from the AC Source are ASCII. The data can be
numerical or character string.

Symbol Description Example
NR1 |Itis a digit with no decimal point. The decimal is 123,0123
assumed to be on the right of the least significant digit.
NR2 |Itis a digit with a decimal point. 12.3,.123
NR3 |Itis a digit with a decimal point and an exponent. 1.23E+42

9.2.3 Boolean Data Format

Boolean parameter <Boolean> applies ON|OFF format only.

9.2.4 Character Data Format

The character strings returned by query command may in either of the following forms:

<CRD> Character Response Data: character string with maximum length of 12.
<SRD> String Response Data: character string.
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9.2.5 Basic Definition

Command Tree Table:

The commands of the AC Source are structured hierarchically, which is called tree
system. Full path must be specified to obtain a particular command. This path is
represented in the table by placing the highest node in the farthest left position of the
hierarchy. Lower nodes in the hierarchy are indented in the position to the right under
the parent node.

Program Header:

Program header is the key word to identify the command according to the IEEE 488.2
syntax described in section 9.5. The AC Source accepts characters in both upper and
lower cases without any distinction. Program header consists of two unique types, the
common command header and the instrument-controlled header.

Common Command and Query Header:

The syntax of common commands and query headers are described in IEEE 488.2.
They are used along with the IEEE 488.2 defined common commands and queries.
The commands with leading “*” are common commands.

Instrument-Controlled Header:

Instrument-controlled header can be applied to all instrument commands. Each header
has a long form and a short form. The AC Source only accepts the exact short and
long forms. A special notation is used to distinguish the short form header from the
long one of the same in this section. The short form of header is shown by upper case
characters while the rest of the headers are shown in lower case.

Program Header Separator (:):

If a command has more than one header, a colon must be used to separate them (FETC:
CURR?, VOLT:DC 10). At least one space is required to separate the data and
program header.

Program Message:
The program message consists of many elements including zero sequence or message
components that are separated by the separator (semicolon.)

Program Message Component:
A program component is a single command, programming data or query.

Example: FREQ?, OUTPut ON.

Program Message Component Separator ( ; ):
The separator (semicolon ;) separates the program message components from another in
a program message.

Example: VOLT:AC 110 ; FREQ 120<PMT>

Program Message Terminator (<PMT>):
A program message terminator can end the program message. Three permitted
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terminators are:

(1) <END> : end or identify (EOI)

(2) <NL> : new line which is a single ASCII encoded byte 0A (10 decimals).
(3) <NL> <END> : new line with EOL

® NOTICE
The response message is terminated by <NL> <END> for GPIB and <NL> for
RS-232C.

Headers Data Root Specifier Message Terminator
VOLT : AMPL 100 ; RANG HIGH ; : MEAS : CURR ? <NL>

?

Head Separator Query Header

Message Unit Separators

Figure 9-1 Structure of Command Message

9.3 Traversal of the Command Tree

Multiple program message units can be sent in one program message. The first
command usually refers to the root node. Subsequent commands refer to the tree level
same as the previous command in a program message. When the colon is ahead of the
program message component it changes the header path to root level.

Example:
OUTPut : PROTection : CLEar All colons are header separators.

OUTPut : PROTection : CLEar; : VOLT : AC 100 Only the third colon is a specified
root.

9.4 Execution Order

The AC Source executes program messages by the order received. Problems may occur
if the sequence is not followed.

For example, assuming the current output voltage range is LOW, the output voltage
range desired for new state is HIGH with amplified 220 Volt. If the commands

VOLTage : AC 220<PMT>
VOLTage : RANGe HIGH<PMT>

are sent out, the error of out of range will appear.
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9.5 Commands of AC Source

This section talks about the syntax and parameters of all commands for the AC Source.
The examples of each command can be used in common.

Syntax Form Syntax definition is in long format header; however, only short
format header appears in the examples.

Parameter Most commands require a parameter.

Return Parameter All queries return a parameter.

Model If a command is merely applied to specific models, these models

will be listed in the Model only entry. If there is no Model only
entry, the command will be applied to all models.

9.5.1 Common Command Dictionary

ok 9

The common commands begin with a and consist of three letters and/or one “ ? ”
(query). Common commands and queries are listed alphabetically. The command
commands and queries are listed in alphabetic order.

*CLS Clear status
This command clears the following registers
(1) Questionable Status Event
(2) Status Byte
(3) Error Queue

*ESE<n> Standard event status enabled
This command programs the Standard Event register bits. If one or
more enabled events of Standard Event registers are set, the ESB of
Status Byte Register is set as well.

Bit Configuration of Standard Event Status Enabled Register

Bit Position 7 6 5 4 3 2 1 0
Bit Name PON | --- | CME | EXE | DDE | QYE | --- OPC
CME = Command Error DDE = Device-dependent error
EXE = Execution Error OPC = Operation Completed
PON = Power On QYE = Query Error

*ESE? Return standard event status enabled

*ESR? The query reads the Standard Event readings of Event register and clears
it. The bits of configuration are the same as Standard Event Status
Enabled Register.

*IDN? Return the AC Source identification string.
Return Parameter QuadTech, Inc. 31180, 150926A1
QuadTech, Inc : Company name
31180 : Model name
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*RCL<n>

*SAV<n>

* RST

*SRE

*SRE?

*STB?

* TST?

9.5.2

123456 : Serial number
1.00 : Firmware version

Restore the values of specified group that stored in memory previously.
Parameter 1-3

Save the values to a specified group in memory.
Parameter 1-3

It resets the AC Source to the initial states. It’s better to wait for 3
seconds to send the next command.

It sets conditions of Service Request Enabled Register. If one or more
of the enabled events of the Status Byte Register is set, the MSS and
RQS of Status Byte Register are set too.

This query returns the Service Request Enabled Register.

This query returns the Status Byte Register.

Bit Configuration of Status Byte Register

Bit Position 7 6 5 4 3 2 1
Condition - - MSS| ESB | MAV | QUES| -- --
RQS

ESB = Event Status Byte Summary
QUS = Questionable Status Summary
RQS = Request for Service

MSS = Master Status Summary

MAYV = Message Available

It queries the self-test result of the AC Source.

Instrument Command Dictionary

The commands are listed in alphabetical order. Commands followed by question
marks (?) are in query forms. When a command has both command and query forms,
it is noted in the description of query syntax.
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9.5.2.1 SYSTEM Sub-System

SYSTem
:ERRor?
:VERSion?
:LOCal
:REMote
:DATE
TIME

SYSTem:ERRor?
Description
Query Syntax
Parameter
Return Parameter

SYSTem:VERSion?
Description
Query Syntax
Parameter
Return Parameter

SYSTem:LOCal
Description

Query Syntax
Parameter
Return Parameter

SYSTem:REMote
Description

Query Syntax
Parameter
Return Parameter

SYSTem:DATE
Description
Query Syntax
Parameter
Return Parameter

: This command queries the error string of the command parser.
: SYSTem:ERRor?

: None

: Error string response:  No Error

Data Format Error
Data Range Error
Too Many Errors
Execution Error

: This query requests the AC Source to identify itself.
: SYSTem:VERSion?

: None

: Current version (XX.XX)

: This command can only be used under the control of RS-232C.

If SYST : LOC is programmed, the AC source will be set in
the LOCAL state, and the front panel will work.

: None
: None
: None

: This command can only be used under the control of RS-232C.

If SYST : REM is programmed, the AC source will be set in
the REMOTE state, and the front panel will be disabled except
the “<PAGE/EXIT> key.

: None
: None
: None

: This command sets the date of the AC Source real time clock.
:SYSTem:DATE?

: <year>,<month> <day>

:2008,01,01
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SYSTem:TIME
Description

Query Syntax
Parameter

: This command sets the time (24H) of the AC Source real time

clock.

: SYSTem:TIME?
: <hour>,<minute>,<second>

Return Parameter : 20,30,01

9.5.2.2

INSTrument
:EDIT
:Couple
:NSELect
:SELect
:PHASe

INSTrument:EDIT
Description

Query Syntax
Parameter

INSTRUMENT Sub-System

: It is very convenient to use a programmed command to set all

phases at the same time for an AC Source that equipped with
multiple phases. If INST:EDIT ALL has been programmed,
it will be sent to all phases. INST:EDIT EACH command
disables EDIT ALL command.

: INSTrument:EDIT?
:EACH | ALL

Return Parameter : None

INSTrument : COUPle
: It is easy to use a command to program all phases in an AC

Description

Query Syntax
Parameter

Source with multiple phases. If INST: COUP ALL is
programmed, the command will be sent to all phases. INST:
COUP NONE command will cancel COUP ALL command.

: INSTrument : COUPle?
:NONE | ALL

Return Parameter : None

INSTrument : NSELect

Description

Query Syntax

: This command sets individual output for subsequent

commands or queries in the multi-phase model. If INST:
COUP NONE has been programmed, the phase selection
command will send to a specific output phase set by
INSTrument: NSELect. If INST: COUP ALL has been
programmed, all remote operation commands will send to all
output phases. This command only affects the set voltage
and queries the measurement data. For instance, if “INST:
COUP ALL 7, “INST : NSEL 2” and “Meas : VOLT?” are
programmed, the AC Source will return ® 2 measurement
voltage. INST: NSEL follows the number to select phase.

: INSTrument : NSELect?
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Parameter 211213
Return Parameter : 1|23

INSTrument : SELect

Description : This command sets individual output for subsequent
commands or queries in the multi-phase model. If INST:
COUP NONE has been programmed, the phase selection
command will send to a specific output phase set by
INSTrument: SELect. If INST: COUP ALL has been
programmed, all remote operation commands will send to all
output phases. This command only affects the set voltage and
queries the measurement data. For instance, if “INST: COUP
ALL ”, “INST: SEL OUTPUT2” and “Meas: VOLT?” are
programmed, the AC Source will return ® 2 measurement
voltage. INST: SELect follows the number to select phase.

Query Syntax : None

Parameter : OUTPUTI1 | OUTPUT2 | OUTPUT3

Return Parameter : None

INSTrument : PHASe

Description : It switches between single phase and three-phase mode.
Query Syntax : INSTrument : PHASe?
Parameter : THREE | SINGLE

Return Parameter : THREE | SINGLE

9.5.2.3 FETCH & MEASURE Sub-System
FETCh | MEASure
[ : SCALar]
: CURRent
: AC? It queries the rms current of AC
component.
: DC? It queries the DC current level.
: ACDC? It queries the current (AC+DC) rms.
: AMPLitude : MAXimum? It queries the peak current.
: CREStfactor? It queries the current crest factor.
: INRush? It queries the inrush current.
: FREQuency? It queries the frequency.
: POWer
:AC
[: REAL]? It queries the real power.
: APParent? It queries the apparent power.
: REACtive? It queries the reactive power.
: PFACtor? It queries the power factor.
: TOTal? It queries the total power.

: TOTal : APParent? It queries the total apparent power.

:VOLTage
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:AC? It queries the rms voltage of AC
component.
:DC? It queries the DC voltage.
: ACDC? It queries the rms voltage
: AMPLitude : MAXimum? It queries the peak voltage.
:LINE
V127 It queries the voltage difference of phase
1 and
2.
:V23? It queries the voltage difference of phase
2 and
3.
V31?2 It queries the voltage difference of phase
3 and
1.

This command enables users to get measurement data from the AC Source via
MEASure and FETCh. MEASure triggers the acquisition to get new data before
returning data, while FETCh returns the previously acquired data from measurement
buffer.

FETCh [ : SCALar] : CURRent : AC?
MEASure [ : SCALar] : CURRent : AC?
Description : These queries return the rms current of AC component that is
output from the output terminal.
Query Syntax : FETCh : CURRent : AC?, MEASure : CURRent : AC?
Return Parameter : <NR2>

FETCh [ : SCALar] : CURRent : DC?
MEASure | : SCALar] : CURRent : DC?
Description : These queries return the DC current that is output from the
output terminal.
Query Syntax : FETCh : CURRent : DC?, MEASure : CURRent : DC?
Return Parameter : <NR2>

FETCh [ : SCALar] : CURRent : ACDC?
MEASure [ : SCALar] : CURRent : ACDC?
Description : These queries return the rms current that is output from the
output terminal.
Query Syntax : FETCh : CURRent : ACDC?, MEASure : CURRent : ACDC?
Return Parameter : <NR2>

FETCh [ : SCALar] : CURRent : AMPLitude : MAXimum?
MEASure [ : SCALar] : CURRent : AMPLitude : MAXimum?
Description : These queries return the absolute value of peak current.
Query Syntax : FETCh : CURRent : AMPLitude : MAXimum?,
MEASure : CURRent : AMPLitude : MAXimum?
Return Parameter : <NR2>
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FETCh [ : SCALar] : CURRent : CREStfactor?
MEASure | : SCALar] : CURRent : CREStfactor?
Description : These queries return the output current crest factor. It is the
ratio of peak output current to rms output current.
Query Syntax : FETCh : CURRent : CREStfactor?
MEASure : CURRent : CREStfactor?
Return Parameter : <NR2>

FETCh [ : SCALar] : CURRent : INRush?
MEASure [ : SCALar] : CURRent : INRush?
Description : These queries return the inrush current that is output from the
output terminal.
Query Syntax : FETCh:CURRent: INRush?, MEASure: CURRent : INRush?
Return Parameter : <NR2>

FETCh | : SCALar] : FREQuency?
MEASure | : SCALar] : FREQuency?
Description : These queries return the output frequency in Hertz.
Query Syntax : FETCh : FREQuency?
MEASure : FREQuency?
Return Parameter : <NR2>

FETCh [ : SCALar] : POWer : AC [ : REAL] ?
MEASure [ : SCALar] : POWer : AC [ : REAL] ?
Description : These queries return the real power that is output from the
output terminals in watt.
Query Syntax : FETCh : POWer : AC?
MEASure : POWer : AC?
Return Parameter : <NR2>

FETCh | : SCALar] : POWer : AC : APParent?
MEASure | : SCALar| : POWer : AC : APParent?
Description : These queries return the apparent power that is output from the
output terminals in volt-ampere.
Query Syntax : FETCh : POWer : AC : APParent?
MEASure : POWer : AC : APParent?
Return Parameter : <NR2>

FETCh [ : SCALar] : POWer : AC : REACtive?
MEASure | : SCALar] : POWer : AC : REACtive?
Description . These queries return the reactive power that is output from
the output terminals in volt-ampere. Reactive power is
calculated by the following formula:

VAR _ APPARENTPOWER? — REALPOWER?

Query Syntax : FETCh : POWer : AC : REACtive?
MEASure : POWer : AC : REACtive?
Return Parameter : <NR2>
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FETCh [ : SCALar] : POWer : AC : PFACtor?
MEASure | : SCALar] : POWer : AC : PFACtor?
Description . These queries return the power factor that is output from the
output terminals. Power factor is computed by:
PF = TRUE POWER / APPARENT POWER
Query Syntax : FETCh : POWer : AC : PFACtor?
MEASure : POWer : AC : PFACtor?
Return Parameter : <NR2>

FETCh [ : SCALar] : POWer : AC : TOTal ?
MEASure [ : SCALar] : POWer : AC : TOTal ?

Description . These queries return the total of real power that is output
from 3 Phase output terminal in watt.
Query Syntax : FETCh: POWer: AC: TOTal?

MEASure : POWer : AC : TOTal?
Return Parameter : <NR2>

FETCh [:SCALar|:POWer:AC:TOTal:APParent?
MEASure [:SCALar|:POWer:AC:TOTal:APParent?

Description . These queries return the total apparent power that is output
from 3_Phase output terminal in volt-ampere.
Query Syntax : FETCh:POWer:AC:TOTal:APParent?

MEASure:POWer:AC:TOTal:APParent?
Return Parameter : <NR2>

FETCh [ : SCALar] : VOLTage : AC?
MEASure [ : SCALar] : VOLTage : AC?

Description . These queries return the rms of AC component that is output
from the output terminal.
Query Syntax : FETCh[:SCALar] : VOLTage : AC?

MEASure [ : SCALar] : VOLTage : AC?
Return Parameter : <NR2>

FETCh [ : SCALar] : VOLTage : DC?
MEASure | : SCALar] : VOLTage : DC?

Description : These queries return the DC composite voltage that is output
from the output terminal.
Query Syntax : FETCh[:SCALar] : VOLTage : DC?

MEASure [ : SCALar] : VOLTage : DC?
Return Parameter : <NR2>

FETCh [ : SCALar] : VOLTage : ACDC?
MEASure [ : SCALar] : VOLTage : ACDC?

Description . These queries return the rms that is output from the output
terminal.
Query Syntax : FETCh[:SCALar] : VOLTage : ACDC?

MEASure [ : SCALar] : VOLTage : ACDC?
Return Parameter : <NR2>
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FETCh [ : SCALar] : VOLTage: AMPLitude : MAXimum?
MEASure | : SCALar]| : VOLTage : AMPLitude : MAXimum?
Description . These queries return the absolute value of peak voltage.
Query Syntax : FETCh : VOLTage: AMPLitude : MAXimum?,
MEASure : VOLTage : AMPLitude : MAXimum?
Return Parameter : <NR2>

FETCh [ : SCALar] : LINE : V12?
MEASure [ : SCALar] : LINE : V12?
Description . These queries return the line voltage between phase 1 and 2.
Query Syntax : FETCh[:SCALar]: LINE : V12?
MEASure [ : SCALar] : LINE : V12?
Return Parameter : <NR2>

FETCh [ : SCALar] : LINE : V23?
MEASure | : SCALar] : LINE : V23?
Description : These queries return the line voltage between phase 2 and 3.
Query Syntax : FETCh[:SCALar]: LINE : V23?
MEASure [ : SCALar] : LINE : V23?
Return Parameter : <NR2>

FETCh [ : SCALar] : LINE : V31?
MEASure | : SCALar] : LINE : V31?
Description . These queries return the line voltage between phase 3 and 1.
Query Syntax : FETCh[:SCALar] : LINE : V31?
MEASure [ : SCALar] : LINE : V31?
Return Parameter : <NR2>

9.5.2.4 OUTPUT Sub-System

OUTPut
[: STATe]
: RELay
: SLEW
: VOLTage
: AC
:DC
:FREQency
: COUPling
: PROTection
:CLEar

OUTPut [: STATe]
Description : This command enables or disables the output of the AC Source.

Disabled output is to set the output voltage amplitude to 0
Volt.
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Query Syntax : OUTPut [: STATe]?
Parameter : OFF | ON
Return Parameter : OFF | ON

OUTPut : RELay

Description : This command sets output relay on or off.
Query Syntax : OUTPut : RELay?
Parameter : OFF | ON, ON sets the output relay of the AC Source on

(close), OFF sets the output relay of the AC source off (open).
Return Parameter : OFF | ON

OUTPut : SLEW : VOLTage : AC

Description : This command sets the slew rate of the AC output voltage.
Query Syntax : OUTPut : SLEW : VOLTage : AC?
Parameter : <NR2>, valid range is 0.000V/ms ~ 1200.000V/ms.

Return Parameter : <NR2>

OUTPut : SLEW : VOLTage : DC

Description : This command sets the slew rate of the DC composite voltage.
Query Syntax : OUTPut : SLEW : VOLTage : DC?
Parameter : <NR2>, valid range is 0.000V/ms ~ 1200.000V/ms.

Return Parameter : <NR2>

OUTPut : SLEW : FREQuency

Description : This command sets the slew rate of the output frequency.
Query Syntax : OUTPut : SLEW : FREQuency?
Parameter : <NR2>, valid range is 0.000 Hz/ms ~ 1600.000Hz/ms

Return Parameter : <NR2>

OUTPut : COUPIling

Description : This command selects the coupling of the output signals.
Query Syntax : OUTPut : COUPling?
Parameter :AC | DC| ACDC

Return Parameter : AC | DC | ACDC

OUTPut : PROTection : CLEar

Description : This command clears the latch that disables the output when
over current (OCP), over-temperature (OTP), over-power
(OPP) or remote inhibit (RI) is detected. ~All conditions that
generate the faults must be resolved before the latch is cleared.

Query Syntax : None

Parameter : None

Return Parameter : None

9.5.2.5 SOURCE Sub-System

[SOURCce :]
CURRent
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: LIMit
: DELay
: INRush
: STARt
: INTerval
: RANGe
FREQency
[: {CW | IMMediate}]
: LIMit
VOLTage
[: LEVel][: IMMediate][:AMPLitude]
:AC
:DC
: LIMit
:AC
:DC
: PLUS
: MINus
: RANGe
POWer
: PROTection

[SOURce :] CURRent : LIMit

Description : This command sets the rms current limit of the AC Source for
protection.

Query Syntax : [SOURce :] CURRent : LIMit?

Parameter : <NR2>, valid range is 0.00 ~ maximum current spec. of the

specific model (unit: A.)
Return Parameter : <NR2>

[SOURce :] CURRent : DELay

Description : This command sets the time delayed for triggering over current
protection.

Query Syntax : [SOURce :] CURRent : DELay?

Parameter : <NR2>, valid range is 0.0 ~ 5.0 (unit: 0.1 second.)

Return Parameter : <NR2>

[SOURce :] CURRent : INRush : STARt

Description : This command sets the time to start the inrush current
measurement.

Query Syntax : [SOURce :] CURRent : INRush : STARt?

Parameter : <NR2>, valid range is 0 ~ 9999 (unit: ms.)

Return Parameter : <NR2>

[SOURCce :] CURRent : INRush : INTerval

Description : This command sets the measuring interval for inrush current
measurement.

Query Syntax : [SOURce :] CURRent : INRush : INTerval?

Parameter : <NR2>, valid range is 0 ~ 9999 (unit: ms.)
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Return Parameter : <NR2>

[SOURce:]CURRent:RANGe

Description : This command sets the current measurement range for output
Query Syntax : [SOURce:]JCURRent:RANGe?
Parameter :
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Para. 1 2 3 AUTO
Model
31180 12A 48A 192A | Auto
31120 8A 32A 128A | Auto

Return Parameter :1 |2 |3 | Auto

[SOURCce :] FREQuency [: {CW | IMMediate}]
Description : This command sets the output waveform frequency for the AC
Source in Hz.
Query Syntax : [SOURce :] FREQuency [: {CW | IMMediate} |?
Parameter : <NR2>, valid range is 15.00 ~ 1500.0 (unit: Hz.)
Return Parameter : <NR2>

[SOURce :] FREQuency : LIMit

Description : This command sets the output frequency limit for the AC
Source.

Query Syntax : [SOURce :] FREQuency : LIMit?

Parameter : <NR2>, valid range is 15.00 ~ 1500.00 (unit: Hz)

Return Parameter : <NR2>

[SOURce :] POWer:PROTection

Description : This command sets the OPP (Over Power Protection) for AC
Source.

Query Syntax : [SOURCce :] POWer:PROTection?

Parameter : <NR2>, valid range is 0.0 ~ maximum power of specific

model (unit: W.)
Return Parameter : <NR2>

[SOURce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] : AC

Description : This command sets the AC composite output voltage in Volts.
Query Syntax  : [SOURce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] :
AC?
Parameter : <NR2>, valid range is 0.0 ~ 150.0 (low range), 0.0 ~ 300.0
(high range.)

Return Parameter : <NR2>

[SOURce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] : DC

Description : This command sets the DC composite output voltage in Volts.
Query Syntax  : [SOURce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] :
DC?
Parameter : <NR2>, valid range is -212.1 ~ 212.1 (low range), -424.2 ~
424.2 (high range.)

Return Parameter : <NR2>

[SOURCce :] VOLTage : LIMit : AC
Description : This command sets the Vac LIMIT to restrict the value of Vac.
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Query Syntax
Parameter
Return Parameter

[SOURCce :] VOLTage :
Description
Query Syntax
Parameter

Return Parameter

[SOURce :] VOLTage :
Description
Query Syntax
Parameter

Return Parameter :

[SOURce :] VOLTage
Description

Query Syntax
Parameter
Return Parameter :

: [SOURce :] VOLTage : LIMit : AC?
: <NR2>, valid range is 0.0 ~ 300.0 (unit: V.)
: <NR2>

LIMit : DC : PLUS

: This command sets the Vdc Limit(+).
: [SOURce :] VOLTage : LIMit : DC : PLUS?
: <NR2>, valid range is -424.2 ~ 424.2 (unit: V)

PS: The lower limit cannot exceed Vdc Limit(-).

: <NR2>

LIMit : DC : MINus

: This command sets the Vdc Limit(-).
: [SOURCce :] VOLTage : LIMit : DC : MINus?
: <NR2>, valid range is -424.2 ~ -424.2 (unit: V)

PS: The upper limit cannot exceed Vdc Limit(+).
<NR2>

: RANGe

: This command sets the output voltage range to LOW (150 V)

or HIGH (300 V) or AUTO 3 selections.

: [SOURce :] VOLTage : RANGe?
: LOW | HIGH

LOW | HIGH
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9.5.2.6 CONFIGURE Sub-System
[SOURCce :]
CONFigure
: INHibit
: EXTernal
: COUPling
: EXTON
[SOURCce :] CONFigure : INHibit
Description : This command sets the Remote Inhibit function.
Query Syntax : [SOURCce :] CONFigure : INHibit?
Parameter : DISABLE | ENABLE

Return Parameter : DISABLE | ENABLE

[SOURCce :] CONFigure : EXTernal

Description : This command sets if enabling the External-V Reference
function.

Query Syntax : [SOURCce :] CONFigure : EXTernal?

Parameter : OFF | ON

Return Parameter : OFF | ON

[SOURCce :] CONFigure : COUPling?

Description : This command sets the External-V Reference to be
AC_AMPLIFIER or DC_LEVEL to control the AC Source
output.

Query Syntax : [SOURce :] CONFigure : COUPling?

Parameter :AC|DC

Return Parameter : AC|DC

[SOURce :] CONFigure : EXTON

Description : This command sets the External ON/OFF control.
Query Syntax : [SOURCce :] CONFigure : EXTON?
Parameter : DISABLE | ENABLE

Return Parameter : DISABLE | ENABLE

9.5.2.7 PHASE Sub-System

[SOURCce:]
PHASe
:ON
:OFF
P12
P13
:SEQuence
:THREE
:RELOCK

158



Self Test and Troubleshooting

[SOURCce:] PHASe: ON
Description : This command sets the transition angle when the waveform
shifts. The default is ON meaning 0 degree.
Query Syntax : [SOURce :] PHASe : ON?
Parameter : <NR2>, valid range is 0.0 ~ 359.9.
Return Parameter : <NR2>

[SOURce:] PHASe: OFF

Description : This command sets the transition angle when the waveform
ends.

Query Syntax : [SOURce :] PHASe : OFF?

Parameter : <NR2>, valid range is 0.0 ~ 360.0, 360.0: means IMMED.

Return Parameter : <NR2>

[SOURce:|PHASe:P12

Description : This command sets the phase difference of ®1 and ®2.
Query Syntax : [SOURce :]PHASe:P12?
Parameter : <NR2>, valid range is 0.0 ~ 359.9.

Return Parameter : <NR2>

[SOURce:]PHASe:P13

Description : This command sets the phase difference of ®1 and ®3.
Query Syntax : [SOURce :]PHASe:P13?
Parameter : <NR2>, valid range is 0.0 ~ 359.9.

Return Parameter : <NR2>

[SOURce:]PHASe:SEQuence

Description : This command sets the phase sequence in 3 Phase mode.
Query Syntax : [SOURCce :]JPHASe:SEQuence?
Parameter : POS | NEG

Return Parameter : POSITIVE | NEGATIVE

[SOURCce:]PHASe:RELOCK

Description : This command sets the relock function in 3 Phase mode.
Query Syntax : [SOURCce :]PHASe:RELOCK?
Parameter : ENABLE | DISABLE

Return Parameter : ENABLE | DISABLE

[SOURCce:]PHASe:THREE

Description : This command set the operation mode in 3 Phase mode.
Query Syntax : [SOURCce :]PHASe: THREE?
Parameter : INDEPEND | SAMEFREQ | BALANCE

Return Parameter : INDEPEND | SAMEFREQ | BALANCE
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9.5.2.8 STATUS Sub-system

STATus

: OPERation
[: EVENt]?
: ENABIe

: QUEStionable
: CONDition
[: EVENt]?
: ENABIe
: NTRansition
: PTRansition

STATus : OPERation [: EVEN(]?

Description : This command queries the Operation Status register.
Query Syntax : STATus : OPERation [: EVENt]?
Parameter : None

Return Parameter : Always 0.

STATus : OPERation : ENABIe

Description : This command sets the Operation Status Enable register.

register is the shield when specific bit is enabled from
Operation Status register.

Query Syntax : STATus : OPERation : ENABIe?

Parameter : <NR1>, valid range is 0 ~ 255.

Return Parameter : Always O.

STATus : QUEStionable : CONDition?
Description : This query command returns the value of Questionable

The

Condition register. It is a read only register that saves the

questionable condition of AC Source in real time.
Query Syntax : STATus : QUEStionable : CONDition?
Parameter : NONE
Return Parameter : <NR1>, valid range is 0 ~ 511.

STATus : QUEStionable [: EVENt] ?

Description : This query command returns the value of Questionable Event

register. It is a read only register that saves all items that

passed Questionable NTR and/or PTR filter. If the QUES bit in

Service Request Enabled register has been set and

Questionable Event register > 0, the QUES of Status Byte

register will be set too.
Query Syntax : STATus : QUEStionable [: EVENt]?
Parameter : NONE
Return Parameter : <NR1>, valid range is 0 ~ 511.

STATus : QUEStionable : ENABIe

Description : The command sets or reads the value of Questionable Enable
register. The register is the shield when specific bit is enabled
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to set the QUES bit of Status Byte register from Operation
Status register.

Query Syntax : STATus : QUEStionable : ENABIe?

Parameter : <NRI1>, valid range is 0 ~ 511.

Return Parameter : <NR1>

STATus : QUEStionable : NTRansition
Description : These commands set or read the value of register.
The operation of these registers is the same as polarity filter of
Questionable Enable and Questionable Event registers that lead
the following actions:

*  When a bit of the Questionable NTR register is set to 1, a 1-to-0
transition of the corresponding bit in the Questionable Condition
register will make that bit in the Questionable Event register to
be set.

* When a bit of the Questionable PTR register is set to 1, a 0-to-1
transition of the corresponding bit in the Questionable Condition
register will make that bit in the Questionable Event register to
be set.

* [If the two same bits in both NTR and PTR registers are set to 0,
none transition of that bit in the Questionable Condition register

can set the corresponding bit in the Questionable Event register.

Bit Configuration of Questionable Status Register

Bit Position| 15-9| 8 7 6 5 4 3 2 1 0

Condition | --- |OVP| INP [OCP|FAN|SHT [OTP|OPP [INT-DD|INT-AD

OVP : Output voltage protection

INP  : Line input protection.

OCP : Over current protection.

FAN : Fan failure.

SHT : Output short protection.

OTP : Over temperature protection.

OPP  : Over power protection.

INT-DD : Inner DD power stage protection
INT-AD : Inner AD power stage protection

Query Syntax : STATus : QUEStionable : NTRansition?
Parameter : <NR1>, valid range is 0 ~ 511.
Return Parameter : <NR1>

STATus : QUEStionable : PTRansition
Description : These commands set or read the values of Questionable PTR
register. Please refer to the description of previous command.
Query Syntax : STATus : QUEStionable : PTRansition?
Parameter : <NR1>, valid range is 0 ~ 511.
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Return Parameter : <NR1>

9.5.2.9 TRACE Sub-system
TRACe

: RMS

TRACe
Description : This command sets the user-defined waveform data. It needs 1024
data points to create a period of waveform. Users have to normalize
the data and make the maximum point equal to 32767 or the
minimum point equal to -32767.
Syntax : TRACe <waveform name>, <amplitude>,
{<amplitude>} Parameter :
<waveform name>:US<n>, n=1~6,
<amplitude>:<NR 1>, the valid range is -32767 ~
32767. Example : TRACe US1 100 200 ...32767...
500 800 <= 1024 points This command requires
about 5 seconds for execution.

TRACe : RMS
Description : This command sets the rms value of user’s waveform. Users need
to calculate the root mean square value for 1024 data points. Syntax :
TRACe : RMS <waveform name>, <rms> Parameter :
<waveform_name>:US<n>, n=1~6, <rms>:<NR 1>, the valid range is
0~32767.
Example : TRACe : RMS US1 27000

9.5.2.10 LIST Sub-system

[SOURce
]
LIST

: COUPling
‘TRIG
: POINts?
: COUNt
: DWELI
: SHAPe
: BASE
: VOLTage

:AC
: STARt
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: END

:DC
: STARt
: END

FREQ
uency
OUTPut

: MODE

TRIG
TRIG : STATE?

[SOURCce:]LIST : COUPling

Description : This command sets the function of list mode.

Query Syntax : [SOURce:] LIST : Coupling?

Parameter : ALL | NONE

Return Parameter : ALL | NONE

[SOURce:]LIST : TRIG

Description : This command sets the trigger type of list mode.

Query Syntax : [SOURce:] LIST : TRIG?
Parameter : AUTO | MANUAL|EXCITE
Return Parameter : AUTO | MANUAL|EXCITE

[SOURce:] LIST : POINts?

Description : This command returns the valid order number of list mode.

Query Syntax : [SOURce:] LIST : POINts?

Parameter : None

Return Parameter : <NR 1>, the valid range is 0 ~ 100.

[SOURce :] LIST : COUNt

Description : This command sets the number

Parameter : <NR 1>, the valid range is 0 ~ 65535.
Return Parameter : <NR1>

of times the list executed
before completion. Query
Syntax : [SOURce :] LIST
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[SOURce :] LIST : DWELI
Description : This command sets the sequence of dwell time list points.
Query Syntax : [SOURce:] LIST : DWELI?
Parameter : <NR2>, ..., <NR2>, the valid range is 0 ~ 99999999.9 (unit: ms.)
Return Parameter : <NR2>, ..., <NR2>

[SOURce :] LIST : SHAPe
Description : This command sets the sequence of waveform buffer list points.
Query Syntax : [SOURce:] LIST : SHAPe?
Parameter : A|B, ..., A|B
Return Parameter : A[B, ..., A|B

[SOURce :] LIST : BASE
Description : This command sets the time base of list.
Query Syntax : [SOURce:] LIST : BASE?
Parameter : TIME | CYCLE
Return Parameter : TIME | CYCLE

[SOURce :] LIST : VOLTage : AC : STARt
Description : This command sets the sequence of AC start voltage list points.
Query Syntax : [SOURce:] LIST : VOLTage : AC : STARt?
Parameter : <NR2>, ..., <NR2>, the valid range is 0.0 ~ 150.0 (low range), 0.0 ~

300.0 (high range.)
Return Parameter : <NR1>, ..., <NR2>

[SOURce :] LIST : VOLTage : AC : END
Description : This command sets the sequence of AC end voltage list points.
Query Syntax : [SOURce:] LIST : VOLTage : AC : END?
Parameter : <NR2>, ..., <NR2>, the valid range is 0.0 ~ 150.0 (low range), 0.0 ~

300.0 (high range.)
Return Parameter : <NR2>, ..., <NR2>

[SOURce :] LIST : VOLTage : DC : STARt
Description : This command sets the sequence of DC start voltage list points.
Query Syntax : [SOURce:] LIST : VOLTage : DC : STARt?
Parameter : <NR2>, ..., <NR2>, the valid range is -212.1 ~ 212.1 (low range),

-424.2 ~ 414.2 (high range.)
Return Parameter : <NR1>

[SOURce :] LIST : VOLTage : DC : END
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Description : This command sets the sequence of DC end voltage list points.
Query Syntax : [SOURce:] LIST : VOLTage : DC : STARt?
Parameter : <NR2>, ..., <NR2>, the valid range is -212.2 ~ 212.1 (low range),

-424.2 ~ 414.2 (high range.)
Return Parameter : <NR2>, ..., <NR2>

[SOURce :] LIST : FREQuency : STARt
Description : This command sets the sequence of start frequency list points.
Query Syntax : [SOURce:] LIST : FREQuency : STARt?
Parameter : <NR2>, ..., <NR2>, the valid range is 15.00 ~ 1000.00 (unit: Hz.)
Return Parameter : <NR2>, ..., <NR2>

[SOURCce :] LIST : FREQuency : END
Description : This command sets the sequence of end frequency list points.
Query Syntax : [SOURce:] LIST : FREQuency : END?
Parameter : <NR2>, ..., <NR2>, the valid range is 15.0 ~ 1500.0 (unit: Hz.)
Return Parameter : <NR2>, ..., <NR2>

[SOURCce :] LIST : DEGRee
Description : This command sets the sequence of phase angle list points.
Query Syntax : [SOURce:] LIST : DEGRee?
Parameter : <NR2>, ..., <NR2>, the valid range is 0.0 ~ 359.9.
Return Parameter : <NR2>, ..., <NR2>

OUTPut : MODE
Description : This command sets the operation mode.
Query Syntax : OUTPut : MODE?
Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
Return Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

TRIG

Description : This command sets LIST mode in OFF, ON execution state after
setting OUTPut : MODE LIST. If users wish to change the
parameters, it’s necessary to set TRIG OFF then OUTPut :
MODE FIXED. Then, set OUTPut : MODE LIST again to
get ready to set TRIG ON.

Query Syntax : TRIG : STATE?

Parameter : OFF | ON

Return Parameter : OFF | RUNNING
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9.5.2.11 PULSE Sub-system
[SOURCce :] PULSe

: VOLTage
:AC
:DC

: FREQuency
: SHAPe

: SPHase

: COUNt
:DCYCle

: PERiod

: TRIG

OUTPut

: MODE

TRIG
TRIG : STATE?

[SOURce :] PULSe : VOLTage : AC

Description : This command sets AC voltage for the duty cycle of PULSE mode.
Query Syntax : [SOURce :] PULSE : VOLTage : AC?
Parameter : <NR2>, the valid range is 0.0 ~ 150.0 (low range), 0.0 ~ 300.0 (high

range.)
Return Parameter : <NR2>

[SOURce :] PULSe : VOLTage : DC
Description : This command sets the DC voltage for the duty cycle of PULSE
mode. Query Syntax : [SOURce :] PULSE : VOLTage : DC?
Parameter : <NR2>, the valid range is -212.1 ~ 212.1 (low range), -424.2 ~ 424.2
(high range.)
Return Parameter : <NR2>

[SOURCce :] PULSe : FREQuency
Description : This command sets the frequency for the duty cycle of PULSE
mode.
Query Syntax : [SOURce :] PULSE : FREQuency?
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Parameter : <NR2>, the valid range is 15.0 ~ 1500.0 (unit: Hz.)
Return Parameter : <NR2>

[SOURCce :] PULSe : SHAPe
Description : This command selects the waveform buffer for PULSE mode.
Query Syntax : [SOURce :] PULSE : SHAPe?
Parameter : A | B
Return Parameter : A | B

[SOURCce :] PULSe : SPHase
Description : This command sets the start phase angle of duty cycle for PULSE
mode.
Query Syntax : [SOURce :] PULSE : SPHase?
Parameter : <NR2>, the valid range is 0.0 ~ 359.9.
Return Parameter : <NR2>

[SOURce :] PULSe : COUNt
Description : This command sets the number of times the pulse executed before
completion.
Query Syntax : [SOURce :] PULSE : COUNt?
Parameter : <NR2>, the valid range is 0 ~ 65535.
Return Parameter : <NR2>

[SOURce :] PULSe : DCYCle
Description : This command sets the duty cycle of PULSE mode.
Query Syntax : [SOURce :] PULSE : DCYCle?
Parameter : <NR2>, the valid range is 0 % ~ 100 %.
Return Parameter : <NR2>

[SOURCce :] PULSe : PERiod
Description : This command sets the period of the PULSE mode.
Query Syntax : [SOURce :] PULSE : PERiod?
Parameter : <NR2>, the valid range is 0 ~ 99999999.9 (unit: ms.)
Return Parameter : <NR2>

[SOURce:]PULSe : TRIG
Description : This command sets the TRIG type of PULSE mode.
Query Syntax : [SOURce:] PULSe : TRIG?
Parameter : AUTO | MANUAL|EXCITE
Return Parameter: AUTO | MANUALI|EXCITE

OUTPut : MODE
Description : This command sets the operation mode.
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Query Syntax : OUTPut : MODE?
Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
Return Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

TRIG

Description : This command sets PULSE mode in OFF execution state after setting
OUTPut : MODE PULSE. If users want to change the
parameters, it’s necessary to set TRIG OFF then OUTPut :
MODE FIXED. Then, set OUTPut : MODE PULSE again
to get ready to set TRIG ON.

Query Syntax : TRIG : STATE?

Parameter : OFF | ON

Return Parameter : OFF | RUNNING

9.5.2.12 STEP Sub-system
[SOURce :] STEP

: VOLTage
1 AC
:DC

: FREQuency
: SHAPe

: SPHase

: DVOLtage

1 AC
:DC
: DFRequency

: DWELI
: COUNt
: TRIG

OUTPut
: MODE

TRIG
TRIG : STATE?
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[SOURce :] STEP : VOLTage : AC

Description : This command sets the initial AC voltage of STEP mode.
Query Syntax : [SOURce :] STEP : VOLTage : AC?
Parameter : <NR2>, the valid range is 0.0 ~ 150.0 (Iow range), 0.0 ~ 300.0 (high

range.)
Return Parameter : <NR2>

[SOURce :] STEP : VOLTage : DC
Description : This command sets the initial DC voltage of STEP mode.
Query Syntax : [SOURce :] STEP : VOLTage : DC?
Parameter : <NR2>, the valid range is -212.1 ~ 212.1 (low range), -424.2 ~ 414.2

(high range.)
Return Parameter : <NR2>

[SOURce :] STEP : FREQuency
Description : This command sets the initial frequency of STEP mode.
Query Syntax : [SOURce :] STEP : FREQuency?
Parameter : <NR2>, the valid range is 15.0 ~ 1500.0 (unit: Hz.)
Return Parameter : <NR2>

[SOURce :] STEP : SHAPe
Description : This command selects the waveform buffer of STEP mode.
Query Syntax : [SOURce :] STEP : SHAPe?
Parameter : A | B
Return Parameter : A | B

[SOURCce :] STEP : SPHase
Description : This command sets the start phase angle of STEP mode.
Query Syntax : [SOURce :] STEP : SPHase?
Parameter : <NR2>, the valid range is 0.0 ~ 359.9.
Return Parameter : <NR2>

[SOURce :] STEP : DVOLtage : AC
Description : This command sets the AC voltage change in each step.
Query Syntax : [SOURce :] STEP : DVOLtage : AC?
Parameter : <NR2>, the valid range is -150.0 ~ 150.0 (low range), -300.0 ~ 300.0

(high range.)
Return Parameter : <NR2>

[SOURce :] STEP : DVOLtage : DC
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Description : This command sets the DC voltage change in each step.
Query Syntax : [SOURce :] STEP : DVOLtage : DC?
Parameter : <NR2>, the valid range is -212.2 ~ 212.1 (low range), -424.2 ~ 424.2

(high range.)
Return Parameter : <NR2>

[SOURce :] STEP : DFRequency
Description : This command sets the frequency change in each step.
Query Syntax : [SOURce :] STEP : DFRequency?
Parameter : <NR2>, the valid range is -1500.00 ~ 1500.0 (unit: Hz.)
Return Parameter : <NR2>

[SOURce :] STEP : DWELI
Description : This command sets the dwell time in each step.
Query Syntax : [SOURce :] STEP : DWELI?
Parameter : <NR2>, the valid range is 0 ~ 99999999.9 (unit: ms.)
Return Parameter : <NR2>

[SOURce :] STEP : COUNt
Description : This command sets the number of times the step executed before
completion.
Query Syntax : [SOURce :] STEP : COUNt?
Parameter : <NR2>, the valid range is 0 ~ 65535.
Return Parameter : <NR2>

[SOURce:] STEP : TRIG
Description : This command sets the TRIP type of STEP mode.
Query Syntax : [SOURce:] STEP : TRIG?
Parameter : AUTO | MANUAL
Return Parameter : AUTO | MANUAL

OUTPut : MODE
Description : This command sets the operation mode.
Query Syntax : OUTPut : MODE?
Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
Return Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

TRIG
Description : This command sets STEP mode in OFF, ON execution state after
setting OUTPut : MODE STEP. If users want to change the
parameters, it’s necessary to set TRIG OFF then OUTPut :
MODE FIXED. Then, set OUTPut : MODE STEP again to
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get ready to set TRIG ON.
Query Syntax : TRIG : STATE?
Parameter : OFF | ON
Return Parameter : OFF | RUNNING

9.5.2.13 SYNTHESIS Sub-system
[SOURCce :]
SYNThe
sis
: COMPose
: AMPLitude
: PHASe
: FUNDamental
:DC
: FREQuency
: SPHase
OUTPut
: MODE
TRIG

TRIG : STATE?

[SOURCce :] SYNThesis : COMPose

Description : This command sets the data format of each harmonic order. VALUE:
absolute value, PERCENT: basic computer percentage. Users
can program 6 waveforms for execution.

Query Syntax : [SOURce :] SYNThesis :
COMPose?

Parameter : VALUE1 | VALUE2 |
VALUE3 |

PERCENT1 | PERCENT2 | PERCENT3
Return Parameter : VALUEI | VALUE?2 |
VALUE3 |

PERCENTI1 | PERCENT2 | PERCENTS3

[SOURCce :] SYNThesis : AMPLitude
Description : This command sets the amplitude of each harmonic order.
The maximum order is 40.
Query Syntax : [SOURce :] SYNThesis : AMPLitude?
Parameter : <NR2>, ..., <NR2>
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Valid range:
Order Value Percentage
2~10 0~150.0 0~ 100.00
11~20 0~120.0 0~50.00
21~30 0~80.0 0~30.00
31~40 0~45.0 0~15.00

Return Parameter : <NR2>, ...,.<NR2>

[SOURce :] SYNThesis : PHASe
Description : This command sets the phase angle of each harmonic order.
Query Syntax : [SOURce :] SYNThesis : PHASe?
Parameter : <NR2>, ..., <NR2>, the valid range: 0.0 ~ 359.9
Return Parameter : <NR2>, ..., <NR2>

[SOURce :] SYNThesis : FUNDamental
Description : This command sets the fundamental AC voltage in SYNTHESIS
mode. Query Syntax : [SOURce :] SYNThesis :
FUNDamental? Parameter : <NR2>, the valid range: 0.0 ~ 150.0 (low range), 0.0
~300.0 (high
range)
Return Parameter : <NR2>

[SOURCce :] SYNThesis : DC
Description : This command sets the DC voltage to add the voltage waveform in
SYNTHESIS mode. Query Syntax : [SOURce :] SYNThesis :
DC? Parameter : <NR2>, the valid range: -212.1 ~ 212.1 (low range), -424.2 ~
424.2
(high range)
Return Parameter : <NR2>

[SOURCce :] SYNThesis : FREQuency
Description : This command sets the fundamental frequency in SYNTHESIS

mode.
Query Syntax : [SOURce :] SYNThesis : FREQuency?
Parameter : 50 | 60
Return Parameter : 50 | 60

[SOURce :] SYNThesis : SPHase
Description : This command sets the start phase angle in SYNTHESIS mode.

Query Syntax : [SOURce :] SYNThesis : SPHase?
Parameter : <NR2>, the valid range: 0.0 ~359.9
Return Parameter : <NR2>
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OUTPut : MODE
Description : This command sets the operation mode. User should quit output
before setting OUTPut : MODE SYNTH.
Query Syntax : OUTPut : MODE?
Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
Return Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

TRIG

Description : This command sets SYNTHESIS mode in OFF, ON execution state
after setting OUTPut : MODE SYNTH. If users want to
change the parameters, it’s necessary to set TRIG OFF then
OUTPut : MODE FIXED. Then, set OUTPut : MODE
SYNTH again to get ready to set TRIG ON.

Query Syntax : TRIG : STATE?

Parameter : OFF | ON

Return Parameter : OFF | RUNNING

9.5.2.14 INTERHARMONICS Sub-system
[SOURCce :]
INTERHARmonic
S
: FREQuency
: STARt
: END
: LEVel
: DWELI
OUTPut

: MODE

TRIG
TRIG : STATE?

FETCh | MEASure

: INTERHARmonics
: FREQuency? It queries the sweeping frequency.
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[SOURce :] INTERHARmonics : FREQuency : STARt
Description : This command sets the start frequency of sweep wave for
INTERHARMONICS mode.
Query Syntax : [SOURce :] INTerharmonics : FREQuency : STARt?
Parameter : <NR2>, the valid range is 0.01 ~ 2400.0 (unit: Hz.)
Return Parameter : <NR2>

[SOURce :] INTERHARmonics: FREQuency : END
Description : This command sets the end frequency of sweep wave for
INTERHARMONICS mode.
Query Syntax : [SOURce :] INTerharmonics : FREQuency : END?
Parameter : <NR2>, the valid range is 0.01 ~ 2400.00 (unit: Hz.)
Return Parameter : <NR2>

[SOURce :] INTERHARmonics: LEVel
Description : This command sets the rms. range of sweep wave in percentage
level. Query Syntax : [SOURce :] INTerharmonics : LEVEI?
Parameter : <NR2>, the valid range is 0% ~ 30% in 0.01 Hz ~ 500 Hz
0% ~20% in 500.01 Hz ~ 1000 Hz 0% ~ 10% in
1000.01 Hz ~ 2400 Hz Return Parameter : <NR2>

[SOURce :] INTERHARmonics: DWELI
Description : This command sets the dwell time of sweep wave.
Query Syntax : [SOURce :] INTerharmonics : DWELI?
Parameter : <NR2>, the valid range is 0.00 ~ 99999.99 (unit: sec.)
Return Parameter : <NR2>

OUTPut : MODE
Description : This command sets the operation mode.
Query Syntax : OUTPut : MODE?
Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
Return Parameter : FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

TRIG

Description : This command sets INTERHARMONICS mode in OFF, ON,
PAUSE or CONTINUE execution state after setting OUTPut
: MODE INTERHAR. If users wish to change the Parameter,
it has to set TRIG OFF and OUTPut : MODE FIXED, next
OUTPut : MODE INTERHAR in order to set TRIG ON.

Query Syntax : TRIG : STATE?

Parameter : OFF | ON | PAUSE | CONTINUE

Return Parameter : OFF | RUNNING | PAUSE

FETCh [:SCALar] : INTERHARmonics:
FREQuency? MEASure [:SCALar] :
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INTERHARmonics: FREQuency?
Description : These query commands return

the sweep frequency
stacked on base voltage.
Query Syntax : FETCh :
INTERHARMOonics :
FREQuency? MEASure :
INTERHARMOonics :
FREQuency? Return
Parameter : <NR2>

9.5.2.15 Harmonic Sense Sub-system
[SOURCce :]
CON
Figur
e
: HARMonic
: SOURce
: TIMES
: PARameter
: FREQuency
SENSe
: HARMonic

FETCh | MEASure

[ : SCALar]

175






Remote Operation

: HARMonic : THD? It returns the % of total harmonic distortion.

FUNDamental? It returns the fundamental frequency. : ARRay? It returns
the array of all harmonic orders.

[SOURCce :] CONFigure : HARMonic : SOURce
Description : This command sets the measured

power source in harmonic
analysis mode. Query
Syntax : [SOURce :]
CONFigure : HARMonic :
SOURce?

Parameter : VOLT | CURR

Return Parameter : VOLT | CURR

[SOURCce :] CONFigure : HARMonic : TIMES

Description : This command sets the way the measurement result of harmonic analysis
displayed on LCD. SINGLE: It keeps the measured data on the
display when set. CONTINUE: It updates the measured data on the
display when set.

Query Syntax : [SOURce :] CONFigure : HARMonic : TIMes?

Parameter : SINGLE | CONTINUE

Return Parameter : SINGLE | CONTINUE

[SOURCce :] CONFigure : HARMonic : PARameter
Description : This command sets the data format for each harmonic order.
Query Syntax : [SOURce :] CONFigure : HARMonic : PARameter?
Parameter : VALUE | PERCENT
Return Parameter : VALUE | PERCENT

[SOURCce :] CONFigure : HARMonic : FREQuency
Description : This command sets the fundamental frequency of original waveform.
Query Syntax : [SOURce :] CONFigure : HARMonic : FREQuency?
Parameter : 50 | 60
Return Parameter : 50 | 60

SENSe : HARMonic

Description : This command sets the harmonic measurement on/off. It has to execute
“ON” before every new search or measurement. Only 3 seconds
are required for the result. The parameter has to set to “OFF” if
users wish to measure other data.

Query Syntax : SENSe : HARMonic?

Parameter : ON | OFF

Return Parameter : ON | OFF
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FETCh [:SCALar] : HARMonic : THD?

MEASure [:SCALar] : HARMonic : THD?
Description : This query command returns the % of
total harmonic distortion. Query Syntax : FETCh :
HARMonic : THD? MEASure : HARMonic : THD?
Return Parameter : <NR2>

FETCh [:SCALar] : HARMonic : FUNDamental?
MEASure [:SCALar] : HARMonic : FUNDamental?

Description : This query command returns the
fundamental frequency output
current or voltage. Query
Syntax : FETCh : HARMonic
: FUNDamental? MEASure :
HARMonic : FUNDamental?
Return Parameter : <NR2>

FETCh [:SCALar| : HARMonic : ARRay?

MEASure [:SCALar] : HARMonic : ARRay?
Description : This query command returns the array of all
harmonic orders. Query Syntax : FETCh : HARMonic :
ARRay? MEASure : HARMonic : ARRay? Return Parameter :
<NR2>

9.6 Command Summary

Common Commands

* CLS Clear status
* ESE<n> Enable standard event status
* ESE? Return enabled standard event status
* IDN? Return the AC Source ID
* RCL<n> Recall the AC Source file
* RST Reset the AC Source to initial states
* SAV<n> Save the AC Source status
* SRE Set request enable register
* STB? Return status byte
* TST? Return the self-test result of AC Source
Instrument Commands
SYSTem
: ERRor?
: VERSion?
: LOCal
: REMote
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: DATE
: TIME

INSTrument
: EDIT
: Couple
: NSELect
: SELect
: PHASe

FETCh | MEASure
[ : SCALar]
: CURRent
:AC?
: DC?
: ACDC?
: AMPLitude:MAXimum?
: CREStfactor?
: INRush?
: FREQuency?
: POWer
:AC
[: REAL]?
: APParent?
: REACtive?
: PFACtor?
: TOTal?
: TOTal:APParent?
:VOLTage
:AC?
: DC?
: ACDC?
: AMPLitude:MAXimum?
:LINE
:V12?
V23?2
:V31?

OUTPut
[: STATe]
: RELay
: SLEW
: VOLTage
:AC
:DC
:FREQency
: COUPling
: PROTection
:CLEar

179



Programmable AC Source 31120/31180 and 31120A/31180A User’s Manual

[SOURCce :]
CURRent
: LIMit
: DELay
: INRush
: STARt
: INTerval
:RANGe
FREQency
[: {CW | IMMediate}]
: LIMit
VOLTage
[: LEVel][: IMMediate][:AMPLitude]
:AC
:DC
: LIMit
:AC
:DC
: PLUS
: MINus
: RANGe

POWer
: PROTection

[SOURCce :]
PHASe
: ON
: OFF

[SOURCce :]
CONFigure
: INHibit

STATus

: OPERation
[: EVENt]?
: ENABIe

: QUEStionable
: CONDition
[: EVENt]?
: ENABIe

: NTRansition
: PTRansition
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Appendix A TTL Signal Pin Assignments

Green terminal with female connector:

Pin No. Signal Description
1 Ext-V @1 @1 External-V Reference signal input (-10V~10V)

2 Ext-V ©2 ®2 External-V Reference signal input (-10V~10V)

It is the input pin of external voltage signal when applied in
single phase.

3 Ext-V @3 @3 External-V Reference signal input (-10V~10V)

4 AGND External-V Reference signal grounding

5 +12V 12V voltage output (providing current 1A)

6 Reserved

7 DGND Digital signal grounding

8 DGND Digital signal grounding

9 AC-ON This pin turns to HIGH when the AC Source outputs voltage
and turns to LOW when quits output.

10 / FAULT-OUT |The voltage level of this pin is HIGH when the AC Source
is in normal mode, it will turn to LOW when the AC Source
is in protection mode.

11 / Ext-ONOFF  [When EXT-ONOFF is enabled and the voltage level of this
pin turns to LOW, the AC Source output will be open and it
will close on the contrary.

12 / Remote-Inhibit |When the voltage level of this pin turns to LOW, it can
inhibit the AC Source output or trigger mode.

13 /Remote-Excite |When this pin receives a negative edge signal (from High to
Low), it can trigger the transient output of AC Source.

14 /Transient When the output of AC Source changes, this pin will send
out a low level 1us or remain at high level.

15 Reserved

16 Reserved

17 Reserved

18 Reserved
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Appendix B Built-in DST Waveform
(31120A and 31180A only)

The ratios of all built-in waveforms’ steps are measured under no load.

Waveform A = DSTO1

N % D
5 9.80 0
1 15.80 0
/ 8 2.16 0
DSTO1
Waveform A = DSTO2
N % D
3 1.50 0
i 1.50 0
19 2.00 0

DSTO02
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Waveform A = DSTO3

N # D
3 2.00 0
9 1.40 0
T 2.00 0
23 1.40 0

1.00 0

DSTO03

Waveform A = DSTO4

— e D e D
wm o
o

e e e e e e e ]| e |

DSTO04
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Waveform A = DSTOS
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[— N — = — ] — | r ]

DSTO05

Waveform A = DSTO6

=1 N L |2
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P B3
oo
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DSTO06

Waveform A = DSTO7Y
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— e L2 Ju B3 O RO
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DSTO07
Waveform A = DSTOS
N % D
3 4.90 0
5 1.60 0
i 2.70 0
11 1.40 0
18 2.00 0
/ 17 1.10 0
DSTOS8
Waveform A = DSTO9
N % D N % D
3 7.356 0 23 1.20 0
5 2.40 0 25 1.05 0
i 4.05 0
11 2.10 0
r 13 1.05 0
15 3.00 0
17 1.65 0
19 1.05 0
21 1.05 0

DST09
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Waveform A = DST10

# N # D
80 21 1.40 0
.20 23 1.60 0
.40 25 1.40 0

—t e —
=g CF] Eal i GO =g CF1 L3 (2=
[ ]
=
[ e e B e e e ) | e ]

- P P e B = CF] L3 LD
[=-]
=

DST10
Waveform A = DST11
N % D
3 17.78 0

DSTI11
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Waveform A = DST12

N ] D
3 21.25 0
DSTI12
Waveform A = DST13
N ] D
3 24.50 0
DSTI13
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Waveform A = DST14

2.30
5.80
15.80
2.50

0 =4 CA ha |2
[— N — N — N —] )

DST14

Waveform A = DST15

1.15
4.90
7.90

/ 1.25

0 =4 CA ha |2
[— N — N — N —] )

DSTI15
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Waveform A = DST16

H # D
B 2.45 0
7 3.85 0
DST16
Waveform A = DST17?
# D H # D

N
3 11.11 180 21 0.23 0O
5 4.00 0 23 0.19 180
7 2.04 180 25 0.16 O
9 1.23 0 27 0.14 180
11 0.83 180
/13 0.59 0
/ 15 0.44 180
17 0.35 0
19 0.28 180
DST17
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Waveform A = DST18

N % D
3 T.1%7 0
B 3.42 180
9 0.80 0
DST18
Waveform A = DST19
N % D
3 §.07 0
B 3.55 180
9 0.96 0
13 0.92 180

DST19
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Waveform A = DST20

N ¥ D
3 9.38 0
5 3.44 130
9 1.12 a
/ 13 0.50 180
DST20
Waveform A = DST21
N % D
3 2.06 180
5 1.77 0
i 1.62 180
9 1.23 0
/ 11 0.91 180
13 0.54 0
/ 23 0.51 0
25 0.53 180

DST21
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Waveform A = DST22
N % D _N % D
3 3.08 180 27 O0.69 O
5 2.72 0 29 0.56 180
7 2.43 180
9 1.97 0
/11 1.41 180
13 0.86 0
/ 21 0.62 180
23 0.73 0
25 0.77 180
DST22
Waveform A = DST23
N % D _N % D
3 4.28 180 23 0.97 O
5 3.77 0 25 1.04 180
7 3.27 180 29 0.75 180
9 2.57 0
/11 1.93 180
13 1.22 0
/ 15 0.55 180
19 0.46 0
21 0.83 180
DST23
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Waveform A = DST24

N % D _N % D
3 5.74 180 23 1.28 O
5 5.11 0 25 1.35 180
7 4.44 180 27 1.22 0O
9 3.52 0 29 0.98 180
/ 11 2.63 180
13 1.65 0
/ 15 0.80 180
19 0.61 0
21 1.07 180
DST24
Waveform A = DST25
N % D _N % D
3 7.35 180 23 1.64 O
5 6.60 0 25 1.73 180
7 5.74 180 27 1.56 O
9 4.57 0 29 1.24 180
/ 11 3.41 180
13 2.16 0
/ 15 1.04 180
19 0.74 0
21 1.35 180
DST25
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Waveform A = DST26

N # N #
5 41 35 2.34
7 o5 3t 2.

i, ol
0 =
S ) £ad IS0 S =g GO S )
[r-yN-
==
cCooooooo oo

DST26
Waveform A = DST27
N % D
21 1.24 0
23 4.91 0
25 2.2 0

DST27
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Waveform A = DST28

N ] D N % D
3 33.39 0 21 4.52 0
5 20.01 0 23 4.00 0
7T 13.76 0 25 3.49 0
9 10.70 0 27 2.91 0
11 §.39 0 29 2.45 0
13 7.06 0 31 1.84 0
15 5.85 0 33 1.95 0
17 4.86 0 35 1.91 0
19 4_86 0 37 1.89 0

39 1.83 0

DST28
Waveform A = DST29

N ] D N % D
3 33.39 0 21 4.48 0
5 20.01 0 23 3.93 0
7T 13.75 0 25 0.89 0
9 10.70 0 27 0.92 0
11 8§.37 0 29 0.94 0
13 7.05 0 31 0.94 0
15 5.84 0 33 0.94 0
17 4.84 0 35 0.93 0
19 4.83 0 37 0.92 0

39 0.91 0

DST29
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Waveform A = DST30

N # D
3 33.39 0
9 20.01 0
7 13.75 0
9 10.70 0
11 8.33 0
13 6.88 0
15 5.26 0

DST30
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