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Legal Notices

The information in this document is subject to change without notice.

Chroma ATE INC. makes no warranty of any kind with regard to this manual, including, but
not limited to, the implied warranties of merchantability and fitness for a particular purpose.
Chroma ATE INC. shall not be held liable for errors contained herein or direct, indirect, special,
incidental or consequential damages in connection with the furnishing, performance, or use of
this material.

CHROMA ATE INC.
66 Huaya 1st Road, Guishan, Taoyuan 33383, Taiwan

Copyright Notices. Copyright 2018 Chroma ATE INC., all rights reserved. Reproduction,
adaptation, or translation of this document without prior written permission is prohibited,
except as allowed under the copyright laws.



Warranty

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

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

Chroma 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.
Chroma assumes no liability for secondary charges or consequential damages and in any
event, Chroma'’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 Chroma regarding the use of its products are based upon
tests believed to be reliable; Chroma 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 Chroma any liability in connection with the
sale of our products other than set forth herein.

CHROMA ATE INC.

66 Huaya 1st Road, Guishan,
Taoyuan 33383, Taiwan

Tel: 886-3-327-9999

Fax: 886-3-327-8898

e-mail: info@chromaate.com

http://www.chromaate.com
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Material Contents Declaration

The recycling label shown on the product indicates the Hazardous Substances contained in
the product as the table listed below.
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: See <Table 1>.

: See <Table 2>.

<Table 1>
Hazardous Substances
Lead |Mercury |Cadmium|Hexavalent| Polybrominated | Selected Phthalates
Part Name Chromium B|phenyls/ Group
Polybromodiphenyl
Ethers
Pb Hg Cd cr® PBB/PBDE DEHP/BBP/DBP/DIBP
PCBA @) O @) O O ®)
CHASSIS O O O O O O
ACCESSORY O O O O O ®)
PACKAGE O O O O O O

“O” indicates that the level of the specified chemical substance is less than the threshold level
specified in the standards of SJ/T-11363-2006, EU Directive 2011/65/EU, and 2015/863/EU.

“X” indicates that the level of the specified chemical substance exceeds the threshold level
specified in the standards of SJ/T-11363-2006, EU Directive 2011/65/EU, and 2015/863/EU.

Remarks:

1. The CE marking on product is a declaration of product compliance with EU Directive
2011/65/EU.
2. This product is complied with EU REACH regulation and no SVHC in use.

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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<Table 2>

Hazardous Substances
Lead [Mercury[Cadmium|Hexavalent| Polybrominated | Selected Phthalates
Part Name Chromium B|phenyls/ Group
Polybromodiphenyl
Ethers
Pb Hg Cd cr® PBB/PBDE DEHP/BBP/DBP/DIBP
PCBA X @] @] O O O
CHASSIS X @] @] @] O O
ACCESSORY X O O O O O
PACKAGE O O O O O ®)

“O” indicates that the level of the specified chemical substance is less than the threshold level
specified in the standards of SJ/T-11363-2006, EU Directive 2011/65/EU, and 2015/863/EU.

“X” indicates that the level of the specified chemical substance exceeds the threshold level
specified in the standards of SJ/T-11363-2006, EU Directive 2011/65/EU, and 2015/863/EU.

1. Chroma is not fully transitioned to lead-free solder assembly at this moment; however,
most of the components used are RoOHS compliant.

2. The environment-friendly usage period of the product is assumed under the operating
environment specified in each product’s specification.

3. This product is complied with EU REACH regulation and no SVHC in use.

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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c € Declaration of Conformity

For the following equipment :
Programmable AC Source

(Product Name/ Trade Name)
61509, 61508, 61507, 61609, 61608, 61607

(Model Designation)
CHROMA ATE INC.

(Manufacturer Name)
66 Huaya 1+ Road, Guishan, Taoyuan 33383, Taiwan

(Manufacturer Address)

Is herewith confirmed to comply with the requirements set out in the Council Directive on the
Approximation of the Laws of the Member States relating to Electromagnetic Compatibility
(2014/30/EU) and Low Voitage Directive (2014/35/EU). For the evaluation regarding the
Directives, the following standards were applied :

EN 61326-1:2013 Class A

EN 61326-1:2013(industrial locations)

EN 61000-4-2:2009, EN 61000-4-3:2006+A1:2008+A2:2010,

EN 61000-4-4:2012, EN 61000-4-5:2014, EN 61000-4-6:2014,

EN 61000-4-8:2010, EN 61000-4-11:2004

EN 61010-1:2010

The equipment describe above is in conformity with Directive 2011/65EU of the European
Parfiament and of the Council of 8 June 2011 on the restriction of the use of certain hazardous
substances in elecirical and electronic equipment.

The following importer/fmanufacturer or authorized representative established within the EUT is
responsible for this declaration :
CHROMA ATE INC.

(Company Name)
66 Huaya 1" Road, Guishan, Taoyuan 33383, Taiwan

(Company Address)

Person responsibie for this declaration:
Mr. Vincent Wu

(Name, Sumame)
T&M BU Vice President

(Position/Tile) |
Taiwan 2018.03.12 mnt

(Place) (Date) (Legal_Simamre)




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. Chroma assumes no liability for the
customer’s failure to comply with these requirements.

AWARNING

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. The instrument should be used in an environment of good
ventilation.

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.

N

w

»

Lethal voltage. AC source may output 495 V peak voltage.
Touching the connected circuit or output terminal on the front or
rear panel when power is on may result in death.

Be noted that the L1/L2/L3 and NEU may generate maximum
current when the configuration is Y connection. Thus, the wire
diameter should meet the maximum current requirement.

The equipment should be placed horizontally during transportation.
It is strictly prohibited to place on the side. Transportation by the
side may cause damage to the device.
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Safety Symbols

DANGER - High voltage.

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

High temperature: This symbol indicates the temperature is
hazardous to human beings. Do not touch it to avoid any personal
injury.

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

Functional grounding: To identify an earth (ground) terminal in
cases where the protective ground is not explicitly stated. This symbol
indicates the power connector does not provide grounding.

A BB R

The WARNING sign highlights an essential operating or maintenance
procedure, practice, condition, statement, etc., which if not strictly

AWARNING observed, could result in injury to, or death of, personnel or long term
health hazards.

The CAUTION sign highlights an essential operating or maintenance
CAUTION  procedure, practice, condition, statement, etc., which if not strictly
observed, could result in damage to, or destruction of, equipment.

The Notice sign highlights an essential operating or maintenance
procedure, condition, or statement.

ACOUSTIC NOISE INFORMATION
This product has a sound pressure emission (at the operator’s side) < 70dB(A).
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Moving

Since the AC Source has a certain weight, it should be carried out by two people as shown in
the diagram below for movement.

4\ CAUTION

The AC Source should always be placed horizontally during transportation and use. It is
strictly prohibited to place it on the side, otherwise it may cause the AC Source to be
damaged.

Cleaning

It is recommended to perform internal maintenance and cleaning regularly. The standard
recommendation period is 1 year; however, the maintenance period may adjust based on the
environment in use. For any related service request, please contact local technical service
personnel.



Revision History

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

Date Version Revised Sections
Aug. 2018 1.0 Complete this manual.
Nov. 2019 11 Modify the following:

—  “Specifications”section in “General Information” chapter

—  “Main Page (Output Setting and Measurement)” section in
“Local Operation” chapter

—  Appendix “TTL Signal Pin Assignments”

Add “Programmable Output Impedance” section to “Local Operation”

chapter
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General Information

1. General Information

1.1 Introduction

The Chroma 61507/61508/61509 Series AC Source is a highly efficient programmable
instrument which provides a low distortion sine wave output. The Digital Signal Processor
(DSP) microprocessor generates an accurate, stable output voltage and frequency. The Pulse
Width Modulation (PWM) designed power stage provides apparent power into loads. The
front panel has a Rotary Pulse Generator (RPG) and keypad control for setting the output
voltage and frequency, while the Liquid Crystal Display (LCD) displays the operating status.
Remote programming is accomplished using the GPIB bus, RS-232C serial port, USB port, or
ETHERNET port.

1.2 Key Features

A. Configuration

e  Local operation using the keypad on the front panel
Remote operation via GPIB, RS-232C, USB, or ETHERNET interface
Protection against over power, over current, over temperature, and fan failure
Thermostatically controlled fan speed
Built-in output isolation relays

B. Input/ Output
e  Selectable output voltage with full scale of 175V/350V/Auto (3 ranges)
Analog (simulation) reference voltage for remote control
V, |, Po, F, CF, PF, Idc, Vdc, Vac, lac, Ipk, Vpk, VA, and Isurge measurements
Remote inhibited control
AC ON/OFF output signal

1.3 Specifications

The specifications for the 61507/61508/61509 models are listed below. All specifications are
tested using Chroma’s standard test procedures at 25 + 1°C with a resistive load unless
specified otherwise.

Model | 61507 | 61508 | 61509
AC Output Rating
Output Phase 1 or 3 selectable 1 or 3 selectable 1 or 3 selectable
Total Power 3kVA 4.5kVA 6kVA
Per Phase 1kVA 1.5kVA 2kVA
Power
Voltage
Range 175V/350V/Auto
Output
Voltage 0~175V / 0~350V (@15~2000Hz)
(Standard)
Output 0~175V / 0~350V (@15~3000Hz)
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Voltage 0~115V / 0~230V (@3001~5000Hz)
(5kHz
Option)
AcCUrac 0.1% of RD +0.2% of F.S.
y Above 1 kHz, add 0.2%/kHz to FS up to 5kHz (5kHz Option)
Resolution 0.1V

Distortion™

< 0.3% @50/60Hz,
< 1%@15- 500Hz
1% maximum to 500Hz, add 0.5%/kHz up to 5 kHz (5kHz Option)

Line
Regulation

0.10%

Load
Regulation™

0.20%

Maximum Current (1-Phase Mode)

Output

Current (RMS) 30A/15A 45A/22.5A 60A/30A

Output
Current 120A/60A 180A/90A 240A/120A
(Peak)

Maximum Current (3 — Phase Mode / per phase)

Output

Current (RMS) 10A/5A 15A/7.5A 20A/10A

Output
Current 40A/20A 60A/30A 80A/40A
(Peak)

Frequency
Range 15Hz ~ 2000Hz (Stanqlard)
15Hz ~ 5000Hz (Option)
Accuracy 0.01%
Phase
Range 0 ~359.9°
Resolution 0.1°
DC Output (1- Phase Mode)

Power 3.0kwW 4.5kW 6.0kW
Voltage 247.5V/494.9V 247.5V/494.9V 247.5V/494.9V
Current 30A/15A 45A/22.5A 60A/30A

DC Output (3-phase Mode / per phase)

Power 1.0kW 1.5kW 2.0kW
Voltage 247.5V/494.9V 247.5V/494.9V 247.5V/494.9V
Output 10A/5A 15A/7.5A 20A/10A
Current

Harmonic Function
VSV;Y;ESZE 50 order @50/60 Hz
Programmable Output Impedance
Range R: 0Q-1Q
L: 0.2mH — 2mH
Input 3-Phase Rating (Each Phase)
Input Type 3-Phase 4 Wire ,Delta Connection or 3-Phase 5 Wire ,Y Connection
Voltage
operation 3® 200-240V+10% V,y (Delta: L-L, Y: L-N)
Range
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Frequency 47-63 Hz
Range
Maximum 15A Max./Phase 20A Max./Phase 25A Max./Phase
Current (39 200-240V+10%VLL) | (39 200-240V+£10%VLL) | (38 200-240V+10%VLL)
Power Factor 0.97(Typical)
Measurement
Voltage
Range 175V / 350V/Auto
Accuracy 0.1% of RD+0.2% of FS _
Above 1 kHz, add 0.2(%/kHz) to FS up to 5kHz (5kHz Option)
Resolution 0.1V
Current (Each Phase)
Range(Peak) 60A/30A | 90A/45A | 120A/60A
Accuracy(RMS) 0.2% of RD+0.2% of F.S. _
Above 1 kHz, add 0.2(%/kHz) to FS up to 5kHz (5kHz Option)
Accuracy(Peak) 0.2% of RD+0.4% of F.S. _
Above 1 kHz, add 0.2(%/kHz) to FS up to 5kHz (5kHz Option)
Power
Accuracy 0.2% of RD+0.4% of F.S. _
Above 1 kHz, add 0.2(%/kHz) to FS up to 5kHz (5kHz Option)
Others
Remote RS 232/USB/GPIB/Ethernet
Interface

Other feature

Parallel Function (Master/Slave) up to 2 units
EXT V Ref Port
Remote Inhibit Port

USB Host
Trigger Function
Efficiency * >80%(Typical)
Protection OVP,0CP,OPP,OTP,FAN
Safety & EMC CE mark
Dimension 221.5%425%680mm 221.5%425%680mm 221.5%425%680 mm
(WxDxH) 8.72x16.73%26.77 inch | 8.72x16.73x26.77 inch | 8.72x16.73x26.77 inch
Weight 50 kg / 110 lbs 50 kg / 110 lbs 50 kg / 110 lbs
Temperature Range
Operation 0°C to 40°C
Storage -40°Cto 85°C
Humidity 30%to 90 %

All specifications are subject to change without notice. Please visit our website
for the most up to date specifications.

Note 1: Maximum distortion is tested on 250Vac/125Vac with maximum current
to linear load

Note 2: The DC function is capable of meeting DC to DC converter test
requirement

Note 3: In standard version output voltage can be full out at High and Low range
and in 5000Hz option version when output frequency is under 3000.1Hz that
output voltage can be full out at High and Low range, when output frequency is
over 3000.1~5000.0Hz that output voltage will be reduce to 230V/115V at

High/Low range.
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Notes 1 *1: Maximum distortion is tested at 125Vac (175V RANGE) and 250Vac (350V
RANGE) with maximum current to a linear load.

*2: Load regulation is tested using a sine wave under linear load.

*3: 3-phase voltage input Y connection is 3-phase / 5-wire, while Delta connection is 3
phase / 4-wire.

*4. Efficiency is tested using an input voltage of 220Vac sine wave under linear load.

Voltage / Current Operating Area

Operating Area per Phase @ AC Mode

DC voltage
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1
1
1
1
1
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1 'E' :
: o 15A pr=—————— i
i 5 a
i © :
] v |
10A i
.- |
: TR Y e — i —— |
1 1
: SA ------------------- - ! ;’__ 5'71A
1 S~ ~~{ 4.20A
e [ [ S aht el 2.86A
: High Range
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: ov 100V 175V 200V 300V 350V
1
' RMS voltage
1
1
1
1 -
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1 N
1
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1
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1
1 B2 DA 1KW limit
1
T
e
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General Information

Output Voltage Range (V)

Output Voltage Range (V)

Frequency/Voltage Derating curve

A
350 '
1
I
i
| High Range
230 i —  5kHz Option
| === Standard
|
1
]
[]
]
]
:
15 2000 3000 5000
Output Frequency (Hz)
Frequency/Voltage Derating curve @ High range
A
Low Range
175 i SkHz Option
: -=--  Standard
115 I
l
1
1
. >
15 2000 3000 5000

Output Frequency (Hz)

Frequency/Voltage Derating curve @ Low range
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1.4 Names of Parts

1.4.1 Front Panel
81112

Prpgry mmlnbe AC SDurce|

fe Local/
Remote
1 saves
Recall

3_Phase 350V LocliL aQuiT
QUTPUT SETT NG

60.00Hz
60.00Hz
60.00Hz

7 0.0
= 0.000

(
1916 17 15 4 5 6910 18 14

Figure 1-1 Front Panel

Table 1-1 Front Panel Description

Item Description
Display: The 5.7” LCD displays the configuration, output setup,
1 and measurement results.
Indicator LED: The Power-On indicator surrounds the rotary
2 knob showing the activation status.
RPG Rotary: Turn the RPG rotary knob to adjust the voltage or
3 frequency, and input programmed data or options.
Cursor Movement Keys: These four keys move the cursor in
4 different directions. In normal mode, pressing any of these four
keys will change the cursor position.
Save or Recall: Press this key in the MAIN PAGE to save the
5 output settings (see section 3.10.1). Press this key in the
CHOICE PAGE to save the system data (see section 3.10.2).
6 Out/Quit : Press this key to Enable/Disable the output voltage of
the AC source.
7 el Local/Remote : Press this key to switch the “Remote” control
Remote mode to “LOCAL” for front panel input.




General Information

—

8 Output Output Setting: Changes the screen to “Output: More Setting”
Setting for additional settings.
[ ) Cursor: Used to set or adjust the value.
9 Cursor
- S Lock:
10 Lock Press for 1 second to lock up “all keys” and the “rotary” knob.
A Press for 3~3.5 seconds to unlock them.
[ ) Phase:
Ph .
1 e Sets single/3-phase.
7 5 Config:
12 Config Switches the screen to the “CONFIG” screen for various
A settings.
13 to@and Numerl(i and Qeflmalf‘ o _ N
) Use the “numeric” and “decimal” keys to input digital data.
14 </ _| Backward and Decreasing: Press this key to delete an entered
L number. The LCD displays " - " if no number exists.
15 (e | = Exit and return: _
and Press to return to the previous screen.
16 Main Power Switch: Turns the power ON or OFF.
17 (@D Indicator: Refers to the description on screen for parameter
and function setting.
18 : Confirms the parameter setting.
< .
USB HOST: LCD screen capture.
19
1

! To exten

d the product life of the output relay, it will delay 50ms before

l releasing after pressing [QUIT]. When an inductive load is connected, a
l discharge path will be provided for the inductive current to decay during
i the delay period.

OUT/QUIT Command

Output Relay
OFF ON OFF

100ms]

Output Voitagé ‘ :
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1.4.2

Rear Panel

2

2@CE

Chroma ATEINC. | o
el

il b
Ll

& T ¢
O.I....II.I
SEEEEEEEEEEEEEEEEEEEEEEEEEREEE

A 220v L1 L3 L1
Y 380v L1 N L2

1~ Ax
3

8 10 9

Figure 1-2 Rear Panel

Table 1-2 Rear Panel Description

Item Name Description
1 Master/Slave Port _Used for signal transmission between 2 AC Sources connected
in parallel.
Inputs the control waveform amplitude from an external analog
2 Ext. Vref./TTL I/O |(simulated) signal with a TTL transmission control signal
(Fault_out, Remote inhibit and AC_ON.)
Ethernet The network (LAN) control terminal.
4 USB Conne_cts the remote controller to a computer for remote
operation.
9-pin D type male connector that transmits control commands
5 RS-232C d .
among distant PCs for remote operation.
6 The remote controller uses the GPIB bus to connect the PC via
GPIB Connector  |the connector for remote operation.
Terminal that senses the load directly to ignore any voltage drop
across the connecting cable. Ensure the “L1” terminal of the
7 Remote Sense |[Remote Sense connector is connected to the “L1” terminal of the
Load, and the “N” terminal is connected to the “N” terminal of the
Load. Do not reverse the polarity.
8 Input Connecting |Connects the mains to the AC Source.
Terminal
9 Output Connection |{Connects the AC Source output to the UUT.
Terminal
10 I/0 Cagle_ Secure [Secures the input/output connection cable.
trip

1-8
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CAUTION E When connecting the Ext. Vref./TTL I/O cable, first remove the connected
1 terminal and then secure it on the host for operation.






Installation

2. Installation

2.1 Initial Inspection

This instrument was inspected before shipment 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 needs to be
returned. If damage is found, immediately file a claim with the carrier. Do not return the
instrument to Chroma without prior approval.

2.2 Preparation for Use

Connect the AC source to an appropriate AC line input. The instrument is cooled by fans;
install it in a place with good air circulation. It should be in an area where the ambient
temperature does not exceed 40°C. The L1/L2/L3 and NEU may generate maximum current

when using a Y connection; insure the wire diameter meets the maximum current
requirement.

CAUTION E The carring weight of the AC Source cover must not exceed 5KG.

2.3 Requirements for Input Power

2.3.1 Ratings

Input Voltage Range:

61507 61508 61509
15A Max./Phase 20A Max./Phase 25A Max./Phase
(30 200-240V+10%V, A) (30 200-240V+10% V. A) (30 200-240V+10% V. A)
12A Max./Phase 16A Max./Phase 20A Max./Phase
(30 200-240V+10%V n Y) (3@ 200-240V+10%V y Y) (3@ 200-240V+10%V y Y)

Input Frequency: 47-63 Hz

AWARNING E The AC Source may be damaged and unable to power on 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 for at least 85°C and the current rating of the power line input must be equal to or
greater than the maximum current rating of the AC Source. Do not use three separate lead
wires to connect the power to the AC power supply's input. Adjust the short circuit connector
according to the power input (Delta or Y) method.

2-1
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CAUTION E Select the model in accordance with the local voltage specification. The

1 200-240V, 3-phase 4-wire (Delta) and 380-400V,, 3-phase 5-wire (Y)

! can be selected during the input wiring selection before power-on. Select
1 the correct iron tagger and secure the power wire to the AC Source input
1 terminal.

Perform the steps below:

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

2. Connect the wires to the AC Source terminal blocks (see Figure 2-1 and Figure 2-2).
3. Secure it with the 1/O cable trim strip and screws.

4. Attach the safety cover to the back of the AC Source.

CAUTION 1 1. To protect the operator, the wire connected to the GND terminal

must be connected to the earth.
2. Under no circumstances should this AC Source be operated without
adequate grounding.

Az220v L1 ] L3 | L1 ] L2 | 3| 2| @
Yagov Lt IANT L2 TANT 3 TANT @

L3 L1

Shorting Bar NEU
Input

L2

R 5 T N Gound
(81/L) (82/L) (83/L) PE

Figure 2-1 3-Phase 380V Power Input Connection (Y Connection)



A 220V L1 | L3

Installation

Yasov L1 TANT L2 TANT 13 T AN

D (D) |G y
Shorting Bar L3 L2
Input
R T S Gound
(@1/L) (@3/L) (g2/L) PE
Figure 2-2 3-Phase 220V Power Input Connection (Delta Connection)
Voltage Range Wire Spec. Terminal Spec.

3@ 200-240V+10%V,y.
(Delta:L-L,Y:L-N)

14AWG (L1/L2/L3/NEU/GND) 3-5(L1/L2/L3/NEU/GND)

1
1
1
1
1 2.
1
1
1
1
1
1 3.
1
1
1
1
1
4
1
1
1
i 5.
1
1
1
1
1
1
1
1

Installation of the wires must be performed by professional personnel
according to the device required voltage.

If the input wiring selection is 220V 3~ (A type), the specification of the
Circuit Breaker configured for the A type needs to be at least
220Vac/20A (61507), 220Vac/30A (61508), and 220Vac/30A (61509).
If the input wiring selection is 380V 3~ (Y type), the specification of the
Circuit Breaker configured for the Y type needs to be at least
380Vac/20A(61507), 380Vac/20A(61508), and 380Vac/30A(61509).

If the input wiring selection is Y type, be sure to select 4P type
(L1/L12/L3/N) when using with the leakage circuit breaker.

Be aware of the color distinction between the insulation tube or 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
the output terminals

block is located on the rear of the AC Source. The Load is connected to

. To meet the safety requirements, the 1/O input/output wires need to be

tied together by a safety strip and the cover must be secured. The diameter of the wire
connected to the load should be large enough so that it will not overheat when conducting
current (see Figure 2-5).

1. The output terminal labeled “L” is the “+” terminal and the output
terminal labeled “COM/N” is the “-” terminal when the output
voltage contains a DC component.
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2. This AC source can perform 1-phase/3-phase output. When set to
single-phase mode, the internal relay will guide L1 and L3 to L2
(note that the L1 and L3 terminals will still be charged during
output) as it allows the user to short circuit the output terminal
L1/L2/L3 on the UUT or connect the L2/N two dots to UUT (be
aware of the wire diameter for current withstand capacity is
enough in this connection).

CAUTION E For proper ventilation, the UUT should be placed at least 1 meter
1 distance from the front and rear panels of the AC source. Do not place
: the AC source against the wall or other objects.

2.5 Remote Sense Connection

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

Remove the connecting wires “L1", “L2", “L.3" and “COM” from the Remote Sense terminal
and connect the remote sense to the load as shown in Figure 2-3. The sensing leads are part
of the feedback circuit of the 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 be unable to output any voltage.

T W » N
3~ L1 L2 L3 COMN <+ Remote
Sense
o= |~

4 (06| |®||E £ —=a) . 2

L2 Ls
L xA

Hs
comy
M
-l-

Dufput
Figure 2-3 Output and Local Voltage Sense Connection
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Output

L M N
L2 L3 commN <+

1~ A
L1

3~

Sense
- 1 -
-":.T:‘
H:

1 xAh

L1
L2 Ls

Remote
I:D?t-'

UuT

[ZOC000d.

4 Output and Remote Voltage Sense Connection

Input / Output Wire Securing Diagram

Figure 2-5

2-5

Figure 2

possible to the load. As the sensing leads carry only a few milliamperes, it

The sensing leads must be a twisted pair to minimize the interference from
is suggested to use 18 AWG wire.

external voltages. The sensing leads need to be connected as close as

\ 'w /N DEE
|||||||| | ooodddE555 =
,\,,_‘ DD@ L&V\ —
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2.6 Power on Procedure

CAUTION 1 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 a potential electric shock hazard that could result

in personal injury or death.

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 display the following:

Programmable AC Source

SELF TEST

Mode | :61509 SN:96150900080001

Self test_ 40% —

E HOST WAVE==>0K ver : 1.21.x 1.20.00

C ANALOG ==> Yer : 01.01 01.01 01.01

E FPGA  ==> Ver : 1.0681;00,00,01
OUTPUT IHFORMATION —

Output setting : 3_Phase

Power ON Status : Off

& Vae = 0.0v F = 60.00Hz Vde = 0.0V

2 Vac = 0.0V F = 60.00Hz Vde = 0.0V e

(Y YO
AV

sz Vac = 0.0V F = 60.00Hz Vdec = 0.0V

During this time the AC Source executes memory, data, and communication self-tests. The
display shows the Model Number and the AC Source’s Serial No. after executing the self-test
routines. Each test item will show “OK” on the right if no error is found. It takes about 10
seconds for self-test to finish the routines and then the software version will show on the
display.

11:46:22

‘ ‘ 2019710729

“ERROR CODE” will appear on the right if one of the test items has failed (see section 8.2
Self Test for detailed information).

When the memory, data, and communication self-tests 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 will not be damaged. The AC Source sets the output to
350Vac and if the measured voltage exceeds 350V+100V, the power self-test fails and the
display shows “SELF TEST NG". If everything passes self-test, the screen will switch to the
MAIN PAGE automatically.

1. Self diagnostics can be run during the power-on self-test to see if
there are any errors or NG (No Good) conditions (see section 8.2 Self
Test for detailed information).

2. The AC Source needs about 20 seconds to finish the self-test.
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2.7 Maintenance and Cleaning

Remove all wires and cables connected to the instrument before cleaning. Use a brush to
clean the dust off and 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. Send the unit
back to the distributor or Chroma agent for internal cleaning. Do not open the chassis cover.

2.8 Common Environment Conditions

In-door use only.

Altitude up to 2000m.

Temperature 0°C to 40°C.

Transient over voltage is CAT Il impulse withstand.
Pollution degree 2.

aOhwNPE
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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 and RPG

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

Figure 3-1 shows the command tree. The following describes how to use both the keypad and
the RPG to set the commands. When the power-on procedure has completed (see 0), the
display will show the MAIN PAGE (3_Phase Mode/1_Phase Mode) seen below:

3_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING il OUTPUT SETTING Main
s Vac = __ 0.0V F = 60.00Hz | ourpur. Vac = 0.0V F = 60.00Hz oUTRUT:
52 VYac = 0.0V F = 60 .00Hz Mare Setting More Setting
:3 Vac = 0.0V F = 60.00Hz Measurement Measurement
MEASUREMENT Seiting MEASUREMENT Setting
V = 0 o 0 0 PO = 0 . 0 Waveform v = 0.00 Po = 0.0 Waveform
1 = 0.000 PF = 0.000 Viewer I = 0.000 PF = 0.000 Viewer
Vv = 0.00 Po = 0.0 Vac = 0.00 Vde = 0.00
1 = 0.000 PF = 0.000 | ‘e Iac = 0.000 Idc = 0.000 | “™
Vv = 0.00 Pe = 0.0 Output Vpk = 0.00 VA = 0.0 output
1 = 0.000 PF = 0.000 Mode Ipk = 0.000 CF = 0.000 Made
Vi = 0.00 Vs = 0.00 PO Print
V¥ =  0.00 Po = 0.0 To Page2 oo
Recall Recall Recall Recall Recall More 2019/04/03 Recall Recall Recall Recall Recall More 201970423
CH1 CH2 CH3 CH4 CHS Tof 2 | 14:46:20 CH1 CH2 CHZ CHa CHS fof2 | 11:41:07

Press the [A], [V], [, [] keys to move the cursor for item selection. Use the numeric and
decimal keys or RPG to set values and press to confirm them. 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, press the indicators located at the bottom or lower right of the LCD to select
the function list. Use [A], [¥], [, [>] to move the cursor after inputting each list. For digital

settings use the numeric and decimal keys or the RPG to set the value and then press
ENTER| for confirmation. For text setting, turn the RPG for selection and press ENTER]| for

confirmation.
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3-2

Main Page

QOUTPUT: More Setting

Measurement Setting

Waveform Viewer

Lirmitation

Cutput Mode

CONFIGuration

Interface

External

GPIB Address
RS232 Parity
RS232 Baudrate
Remote Inhibit
EXT. ON/OFF
Ethernet Setting

Ext. Vref Control
Vref
Control Method

—— Display ———— StyleDefault
—— Backlight
L— BacklightOFF

Power ON
— —— Vac
Status
—— Vdc
F

L Cutput

}—— Protection ———— OCF
—— OWVF
L Delaytime

——  Others ————— Output Relay
—— Buzzer
—— Date/Time
—— Remote Sense
—— FW Download
L—— EXT IO No.16

Calibration
System Information
Factory Default
Master/Slave "
— , Fosition
Function

Figure 3-1

MNumber of Slave
Terminator

Function



Local Operation

SAVE/RECALL

| Save Output Setting
—— Save System Data
——Recall Output Setting

F— Recall System Data

'—— Data Log Interval

Output Setting

F— Output: More Setting — Coupling
— Range
f—— Three Phase Setting

p— Cutput Waveform Selection

Zo Program

Measurement Setting ——g—— Awverage Times

|— Isurge Delay

L— |surge Interval

Waveform Viewer

— Limitation Vac, Vdc(+), Vdc(-), F
— Qutput Mode List Mode

Pulse Mode

Step Mode

Synthesis

Interharmonics Waveform

Harmonic Measurement

EE— Print Screen

Figure 3-2

3.3 Main Page (Output Setting and Measurement)

When the AC Source is turned on and finishes 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 3 pages as shown below:
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3 _Phase 350V LOCAL AQUIT 3_Phase 350V LOCAL AQUIT

OUTPUT SETTING Main OUTPUT SETTING Main
21 Yac = 0.0V F = 60.00Hz | ourpur 21 Yac = 0.0V F = 60.00Hz | ourpur
=2 Vac = 0.0V F = 60 .00Hz |MoreSettig 5, Vac = 0.0V F = 60 .00Hz |More Setting
z3 Vac = 0.0V F = 60.00HZz |yeaswrement 22 VAGC = 0.0V F = 60.00Hz |yeasurement
MEASUREMENT Setiine MEASUREMENT Seiting
. Vv = 0.00 Po = 0.0 Waveform . Vac = 0.00 Vdec = 0.00 Waveform
I = 0.000 PF = 0.000 ey ITac = 0.000 Idec = 0.000 yishCh
LV = 000 P = 00 [ Vac= 000 Vdc= 0.00 |
I = 0.000 PF = 0.000 Tac = 0.000 Ide = 0.000
. Vv = 0.00 Po = 0.0 Quipat - Vac = 0.00 Vdc = 0.00 Output
I = 0.000 PF = 0.000 Mode ITac = 0.000 Idec = 0.000 Mode
g Vi = 0.00 Viz = 0.00 P— : Vo = 0.00 Vaz = 0.00 P—
Va = 0.00 Po = 0.0 To Page2 Va = 0.00 VA = 0.0 To Paged
Recall Recall Recall Recall Recall ‘ Maore 2019404703 Recall Recall Recall Recall Recall ‘ More 2019/04/03
CH1 CH2 CH3 CH4 CHB tof 2 | 14:45:51 CH1 CH2 CH3 CH4 CHB fof 2 | 14:46:54
3_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL
OUTPUT SETTING Main OUTFUT SETTING Main
2+ Vac = __ 0.0V F =  60.00Hz | ourpur Vac 0.0V F = ouTRUT:
s2 Vac = 0.0V F = 60 .00Hz More Setting More Setting
23 Vac = 0.0V F = 60.00Hz Measurement Measurement
MEASUREHENT R MEASUREMENT | e
Vpk = 0.00 VA = 0.0 Waveform v = 0.00 Po = 0.0 Waveform
“ Ipk = 0.000 CF = 0.000 Viewer I = 0.000 PF = 0.000 Viewsr
Vpk = 0.00 VA = 0.0 | Vac = 0.00 Vdec= 0.00 |
 Ipk = 0.000 CF = 0.000 | Hwiete Iac = 0.000 Idc = 0.000 | ‘™
Vpk = 0.00 VA = 0.0 Tm Vpk = 0.00 VA = 0.0 ]
“ Ipk = 0.000 CF = 0.000 Mode Ipk = 0.000 CF = 0.000 Made
s Measurement Sf:rri::n
To Pagel On
Recall Recall Recall Recall Recall ‘ Mare 2019404403 Recall Recall Recall Recall Recall ‘ More 2019104123
CH1 CH2 CH3 CH4 CH5 fof 2 | 14:46:56 CHI CH2 CH3 CHd CcHS 10f 2 11:41:07

On the top of the screen, the range displayed (350V) is the Range status (see 0). There are 3
ranges:

1. 175V Range
2. 350V Range
3. AUTO Range

Output parameter definitions:

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

Pressing OUT/QUIT| enables the AC Source’s output using the previously set Vac, F, and Vdc
values. Press it again and the AC Source output is disabled.

E When Coupling = AC+DC the output is the sum of Vac and Vdc. The

1 combination of peak voltages cannot exceed the limit of each range

i (range 175V : 247.5V and range 350V : 494.9V.) The output voltage will
: drop to OV automatically and trigger the protection circuit if the voltage

: limit (OVP) is exceeded.

Measurement parameter definitions:

Vv : Voltage measurement in Volts. (True RMS measurement)
F : Output frequency in Hertz.
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I : Current measurement in Amps. (True RMS measurement)
P : Real power measurement in Volts.
PF  : Power Factor [calculation formula = Real Power / (Vrms x Irms)]
CF  : Crest Factor [calculation formula = Ipeak/Irms ]
Vdc : DC voltage measurement in Volts.
Idc  : DC current measurement in Amps.

Ip : Peak current measurement in Amps. The Ipeak display is the Ip (+) or Ip (-),
whichever is larger.
Is . | surge that only measured when output changes.

VA Apparent power in Volt-Ampere [calculation formula = Vrms x Irms]
VAR " The calculation formula = VA? — P2

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 350V LOCAL QUIT 1 Phase 350V LOCAL QUIT
OUTPUT SETTING Setiing OUTPUT SETTING Setting
siVac = 0.0V F = 60.00HZ | oureur Vac = 0.0V F = 60.00Hz S—
32 Vac = 0 ) UV F = B 0 . 0 UHZ More Setting More Setting
23 VaC = 0 s OV F = 6 0 5 0 OHZ Measurement Measurement
MORE SETTING betting MORE SETTING betting
~ Waveform = A i i Waveform = A i i
aveform aveform
Sile Viewer ELNE Viewer
Waveform = A
F2 SINE ON Degree = 0.0
[ OFF Degree = IMMED e
= Limitation Limitation
o [EERES 1 Vac /R =  0.000V/ms
HIE VdcR S/R = 0.000¥/ms
ON Degree = 0.0 OFF Degree = IMMED Output F S8IR = 0.000Hz/ms Output
Vac 8/IR = 0.000VIms VdcR S/R = 0.000VIms flace VACRESERT s 00. 000 e flace
F SIR = 0.000Hz /ms ¥YdeF S/R = 100.000%/ms Print Print
Screen Screen
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 on on
" Three Output Zo " Output
Coupling Range 2019104123 Coupling Range 2019/04123
AC 350V Pha_se Wavelu_rm P_rngram 11:42 58 AC 350V Wavefu_rm 11:42: 45
Setting Selection | Disable Selection

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

There are 3 types of AC Source output: AC+DC, AC, and DC. The coupling can be set to
meet a variety of applications.

The procedure for switching from AC to DC is described below:

1. Press ‘Coupling’ at the bottom.
2. Turn the RPG to change the selection from AC to AC+DC and press [ENTER,.
3. Turn the RPG to change the selection from AC+DC to DC and press ENTER,.
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3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
QUTPUT SETTING Setting OUTPUT SETTING Setting
# Vac = 0.0V F = 60.00Hz | Hurpur 51 Vac = 0.0V F= 60.00Hz  Vdc = 0.0V STl
32 Vac = 0.0V F = 60 .00Hz |Mere Setting 52 Vac = 0.0V F= 60 00H Vde = 0.0V iee g
33 Vac = 0.0V F = 60 .00HZ |moacurement 33 Vac = 0.0V F= 60 .00H: vde = 0.0V Haasiianan
MORE SETTING Jekiing MORE SETTING SEling
Waveform = A Waveform = A
! SINE L ! SINE el
. Waveform = A 5 Waveform = A
Waveform = ilNE Limitation Waveform = ilNE Limitation
1 SINE * SINE .
ON Degree = 0.0 OFF Degree = IMMED Output ON Degree = 0.0 OFF Degree = IMMED Output
Vac SIR = 0.000V/ms VdeR S/IR =  0.000V/ms Hode Vac SIR =  0.000Vims VdeR 8/R =  0.000V/ms Hode
F SIR = 0.000Hz/ms VdcF SI/R = 100.000V/ms Print F SIR = 0.000Hz /ms VdcF S/R = 100.000VIms Print
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Sc(;:en Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Sc(;:en
e ings Three Output Zo A Snos Three Output Zo
Ec| [ e ) e ARl o | e | e | v ) s et
3 Phase 350V LOCAL AQUIT
QUTPUT SETTING Setting
21 Vde = 0.0V ST
52 Vdc = 0 . OV More Setting
#3 VdC = 0 2 DV Measurement
MORE SETTING Setiing
— Waveform = A i
SINE Viewer
Waveform = A
£2 SINE
Waveform = A Limitation
= SINE
ON Degree = 0.0 OFF Degree = IMMED Output
Vac SIR = 0.000¥ims VdeR 8/IR = 0.000VIms Hede
F SiR = 0.000Hz/ms VdcF SIR = 100.000V/ms Print
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Sccr:‘en
Suelin anos Three Qutput Zo
el e N R RiEt
1 . .
1 1. Since the AC Source does not have as many capacitors as the
' common DC Power Supply, some voltage fluctuations and transient
1 load characteristics are not the same. This AC Source is able to
] . " . . .
' provide positive and negative voltage without changing the output
i connector. The output capacitance cannot exceed 240mC (for DC
1 output, the external electrolytic capacitor restrictions are 175V
. Range <1200uF, 350V Range <390uF) according to the Q=CV
. formula as it may cause the device to be damaged due to unstable
. output.
1 2. For parallel operation, the coupling of Master and Slave can only be
' set under the same condition and no changes during operation,
' otherwise it may cause output error.

Even though the AC Source has AC/DC/AC+DC output modes, these features are still
different from the common DC Power Supply when in pure DC mode, as explained below:

The output voltage ripple is larger because there is no output capacitor.

When the output current reaches the current limit set point, the output voltage will be cut
off and the unit will go into protection mode. It will not stay in constant current mode with
a voltage drop like common DC sources.

1.
2.



Local Operation

3.3.1.2

The AC Source has full scale voltage ranges of 175V, 350V, and AUTO. Set the Range using
the function OUTPUT: More Setting. This parameter controls the power stage relay for
parallel (range 175V) or series (range 350V) for more current or higher voltage. AUTO range
indicates the output range will change between 175V and 350V automatically as required.

Range

Set the output voltage range to 175V as described below:

1. Press ‘Range’ at the bottom.
2. Turn the RPG to change “350V" to “175V” and press ENTER|.

3 Phase 350V LOCAL QUIT 3 Phase 175V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
ssVac = 0.0V F =  60.00HZ | guper. 1 Vac = 0.0V  F =  60.00HZ | ourpr.
22 Vac = 0.0V El= 60.00Hz (Moesetting 5 Vac = 0.0V B 60.00Hz |More Setting
22 Vac = 0.0V = 60.00HZ |moasurement 23 VAC = 0.0V = 60.00HZ |measurement
MORE SETTING s8tting MORE SETTING saiting
&1 RS Waveform &1 WG ER Waveform
EE Viewer Sl Viewer
Waveform = A Waveform = A
R SINE = SINE
Waveform = A Limitation Waveform = A Limitation
L SIHE L . SINE
ON Degree = 0.0 OFF Degree = IMMED Output ON Degree = 0.0 OFF Degree = IMMED Output
Vac SIR 0.000¥/ms VdeR SIR 0.000¥/ms floss Vac SIR = 0.000Vims VdeR 8IR 0.000¥/ms fods
F SIR 0.000Hz/ms ¥dcF SIR = 100.000Vims Print F SIR = 0.000Hz /ms ¥YdcF S/R = 100.000%/ms Print
Screen Screen
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 On Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 On
. Three Output Za A Three Output Zo
Cnu:l(;ng R::ﬁnug\: Phase Waveform Program 22}9!‘34133 Cuu:lclzng l:a_’";; Phase Waveform Program 2219!‘245?‘3
Setting Selection | Disable U Setting Selection | Disable U
3 Phase Auto LOCAL QUIT
OUTPUT SETTING Setting
2 Vac = 0.0V F = 60.00Hz | gupr.
22 Vac = 0.0V El= 60.00Hz |More Setting
22 Vac = 0.0V F = 60.00HZ | Meacurement
MORE SETTING SRt
. Waveform = A S
aveform
e Yiewer
Waveform = A
= SINE
Waveform = A Limitation
L SINE -
ON Degree = 0.0 OFF Degree = IMMED Output
Vac SiR 0.000Vims VdeR SIR 0.000Vims fods
F 8iR 0.000Hz /ms VdeF SIR = 100.000¥/ms Print
Screen
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 on
. Three Output Zo
Cou:léng I:an'ge Phase Waveform Program 2215234253
== Sefting | Selection | Disable S

E The output voltage will be set to 0V before the range changes to eliminate
1 the peak voltage, and then the output voltage will be set. Note that it may
E cause the UUT to be suspended and/or damaged when changing the

1 range.

3.3.1.3

Press ‘Three Phase Setting’ to enter into the function, as shown below:

Setting Three Phase Output

Edit: All and Each.

Press ‘Edit’ to set “Each” or “All” for 3-phase output voltage limit.
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3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
ssVac = 0.0V F = 60.00Hz | g4 s Vac = 0.0V F = 60.00Hz | gy
2 Vac = 0.0V F = 60.00Hz LR 2 Vac = 0.0V F = 60.00Hz Al
2 Vac = 0.0V E= 60.00HZ | sequence 22 Vac = 0.0V F = 60.00Hz | sequence
MORE SETTING Eosttlve MORE SETTING Fesltlve
- Waveform = A i o ~ Waveform = A iy o
ree Phases ree Phases
SINE Independ. SINE Independ.
Waveform = A Waveform = A
= SINE e SINE
Waveform = A Waveform = A
= SINE = SINE
ON Degree = 0.0 OFF Degree = IMMED r':'lf::k ON Degree = 0.0 OFF Degree = IMMED ;']I’::k
Vac SIR = 0.000VIms VdcR S/R = 0.000Vims Disable Vac SIR = 0.000V/ms VdcR SIR = 0.000%/ms Disable
F SIR = 0.000Hz/ms VdcF SIR = 100.000Vims F SIR = 0.000Hz/ms VdcF SIR = 100.000¥/ms
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
n Three Qutput Zo n Three OQutput Zo
Con:l(l:ng F;asnog: Phase Waveform Program 22;9124323 COI.I::I:HQ F;asnog‘? Phase Waveform Program 22;9124523
Setting Selection | Disable T Setting Selection | Disable T

Sequence: Positive and Negative.

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

Phase 3

Phase 1
7

240°
Phase 2

Press ‘Sequence’ to set the Positive/Negative sequence for the AC Source’s 3-phase voltage
output. The following describes the procedure to set the 3-phase output voltage sequence to
Negative.

1.
2.

Press ‘Sequence’ on the right.
Use the RPG to select “Negative” and press ENTER|.

3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
31 Vac = 0.0V F = 60.00Hz Edit 31 Vac = 0.0V F = 60.00Hz Edit
2 Vac = 0.0V F = 60.00Hz Each 2 Vac = 0.0V F = 60.00Hz Each
22 Vac = 0.0V = 60.00HZ | sequence 22 Vac = 0.0V E= 60.00Hz | sequence
MORE SETTING Positive MORE SETTING Hegative
&1 Javedernza i Three Phases &1 Wayetorn:s a Three Phases
SINE Independ. SINE Independ.
Waveform = A Waveform = A
2 SINE 2 SINE
Waveform = A Waveform = A
= SINE = SINE
ON Degree = 0.0 OFF Degree = IMMED r':':f::k ON Degree = 0.0 OFF Degree = IMMED r':':f::k
Vac SIR = 0.000¥/ms VdcR S/R = 0.000¥/ms Disable Vac SIR = 0.000¥/ms ¥dcR SIR = 0.000%/ms Disable
F SIR = 0.000Hz/ms VdcF SI/R = 100.000¥/ms F SIR = 0.000Hzims ¥dcF SIR = 100.000%/ms
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
cowting | Range | Q5| alor | progan 2isroanns  couling | Renae | gl | yeulon | pragran 2019104103
Setting Selection | Disable Setting Selection | Disable




Three Phases: Independ, Same Freq and Balance.

Local Operation

Press ‘Three Phases’ to set the relationship among the AC Source 3-phase output voltages,
which are Independ, Same Freq, and Balance.

The following procedure describes how to set the same frequency for 3-phase voltage output.

1. Press ‘Three Phases’ on the right.
2. Use the RPG to select “Same freq” and press [ENTER.
3_Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
QUTPUT SETTING Setting QUTPUT SETTING Setting
= Vac = 0.0V F = 60.00Hz i = Vac 0.0V F = 60.00Hz i
22 Vac = 0.0V F = 60.00Hz All 2 Vac = 0.0V F = 60.00Hz All
3 Vac = 0.0V E= 60.00HZ | sequence 1 Vac = 0.0V E= 60.00HZ | sequence
MORE SETTING fosltive MORE SETTING Rasltive
E11 UDLARILS :INE Three Phases 31 Hexelumis :INE Three Phases
Independ. Same freg
Waveform = A Waveform = A
=t SINE 2 SINE
Waveform = A Waveform = A
2 SINE £ SINE -
ON Degree = 0.0 OFF Degree = IMMED ass) ON Degree = 0.0 OFF Degree = IMMED iass)
Vac S/R = 0.000%/ms VdcR SI/R = 0.000VIms Disable Vac S/R = 0.000%/ms ¥decR SI/R = 0.000¥/ms Disable
F SIR = 0.000Hz/ms VdcF SI/R = 0.000VIms F SIR = 0.000Hzims VdcF SIR = 0.000¥/ms
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
i Three Qutput i Three Qutput
o | v | pm e | [usar e | ww | on e | am
3_Phase 350V LOCAL QUIT
QUTPUT SETTING Setting
@ Vac = 0.0V F = 60.00Hz =i
=2 Vac = 0.0V All
:3 Vac = 0.0V Seananey
MORE SETTING hasltlve
81 LA Three Phases
SINE Same fregq
o Waveform = A
SINE
Waveform = A
22 SINE
ON Degree = 0.0 OFF Degree = IMMED
Vac SIR = 0.000Vims ¥dcR S/R = 0.000V/ms
F SIR = 0.000Hz/ms ¥dcF S/R = 0.000¥/ms
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
i Three Output
SR e e [ “aeaitne
3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
s Vac 0.0V F = 60.00Hz | g s Vac 0.0V F = 60.00Hz | g
=2 Vac = 0.0V F = 60.00Hz Sl =2 Vac = 0.0V S
2 Vac = 0.0V El= 60.00HZ | sequence = Vac = 0.0V S
MORE SETTING Faghtle MORE SETTING Faglilve
&1 davetorstain Three Phases &1 Hayetotis Three Phases
e Independ. Sl Same freg
Waveform = A Waveform = A
=t SINE = SINE
Waveform = A Waveform = A
= SINE R - SINE
ON Degree = 0.0 OFF Degree = IMMED r':'lf::k ON Degree = 0.0 OFF Degree = IMMED
Vac SIR = 0.000¥Ims VdcR S/R E 0.000Vims Disable Vac SIR = 0.000V/ms VdcR SIR = 0.000%/ms
F SIR = 0.000Hzims VdcF SIR = 100.000Vims F SIR = 0.000Hzims VdcF SIR = 100.000¥/ms
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
coutiog | Range | D5 | yardrn | progran atotoaits  cowtng | Rans | JU8 |yl | progran 2018104103
Setting Selection | Disable Setting Selection | Disable
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3_Phase 350V LOCAL AQUIT
OUTPUT SETTING Setting
s Vac = 0.0V F =  60.00Hz | oy
2 Yac = 0.0V All
23 Vac = 0.0V SEquenes
MORE SETTING basitive
&1 avetotnz A Three Phases
SINE Same freq
4 Waveform = A
SINE
> Waveform = A
SINE
ON Degree = 0.0 OFF Degree = IMMED
Vac S/R = 0.000¥/ms VdcR SIR = 0.000Y/ms
F SIR = 0.000Hz/ms VdcF SIR = 100.000Vims
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
couping | Range | Bl | yauters | program 2019104124
Setting Selection | Disable

When 3-phase balance is in use, the output voltage may be set to be Phase Volt or Line Volt.
Follow the procedure below for setting the 3-phase voltage output to 3-phase balance.

13 ) H
1. Press ‘Three Phases’ on the right.
“ ”
2. Use the RPG to select “Balance” and press [ENTER,.
3 ’ H
3. Press ‘Voltage set’ on the right.
ke H ”
4. Use the RPG to select “Line” and press ENTER|.
3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
QUTPUT SETTING Setting QUTPUT SETTING Setting
81 Vac = 0 : OV F = 60 - OOHZ i Balanced, Sequence:Positive, VYoltage:Phase i
2 Vac = 0.0V F 60.00Hz 2l Vac = 0.0V El= 60.00Hz 2l
2 Vac = 0.0V F =  60.00HZ | opuoree -
MORE SETTING Fozikive MORE SETTING Raxitive
- Waveform = A o o - Waveform = A o o
ree Phases ree Phases
Sl Balance Sl Balance
i Waveform = A ) Waveform = A
SLNE SINE Vaoltage set
Waveform = A Waveform = A Phase
= SINE L . SINE -
ON Degree = 0.0 OFF Degree = IMMED rZ'lf::k ON Degree = 0.0 OFF Degree = IMMED
Vac S/R = 0.000%/ms VdecR S/R E 0.000VIms Disable Vac SIR = 0.000V/ms ¥decR S/R = 0.000¥Ims
F SIR = 0.000Hz Ims VdcF S/IR = 0.000Vims F SIR = 0.000Hz ims VdeF S/IR = 0.000Vims
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
" Three Qutput " Three Qutput
Coupling Range 2018704113 Coupling Range 2018704113
A SEoy || Casel | QYEYElE 14:54:48 ac Sooy || Cesen | QYEYElE 14:56:00
Setting Selection Setting Selection
3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
QUTPUT SETTING Setting QUTPUT SETTING Setting
Balanced, Sequence:Positive, Yoltage:Phase i Balanced, Sequence:Positive, Voltage:Line i
i i
Vac = 0.0V El= 60.00Hz Al Vac = 0.0V El= 60.00Hz &l
SEI]I..IEI'.I(:E SEI]I..IEI'.I(:E
MORE SETTING Fozikive MORE SETTING Raxitive
— Waveform = A i o — Waveform = A o i
ree Phases ree Phases
Sl Balance Sl Balance
i Waveform = A i) Waveform = A
SLHE Voltage set S1HE Voltage set
Waveform = A Line Waveform = A Line
= SINE e SINE -
ON Degree = 0.0 OFF Degree = IMMED ON Degree = 0.0 OFF Degree = IMMED
Vac S/R = 0.000%/ms VdecR S/R = 0.000VIms Vac SIR = 0.000V/ms ¥decR S/R = 0.000¥Ims
F SIR = 0.000Hz Ims VdcF S/IR = 0.000Vims F SIR = 0.000Hz ims VdeF S/IR = 0.000Vims
" Three Qutput " Three Qutput
Coupling Range 2018104113 Coupling Range 2018704113
A SEoy || Ciesen | QYEYElE 14:56:30 ac Sooy || Cesen | QYEYElE 14:57:02
Setting Selection Setting Selection
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3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
= = Balanced, Sequence:Positive, Voltage:Phase
s Vac 0.0V F 60.00HZ | g : g o
2 Vac = 0.0V F = 60.00Hz Each Vac = 0.0V P = 60.00Hz Each
ssVac = 0.0V  F = 60.00HZ | sequence coquence
MORE SETTING Eosttlve MORE SETTING Fesltlve
- Waveform = A o o ~ Waveform = A iy o
ree Phases ree Phases
SLE Balance Sl Balance
i Waveform = A o Waveform = A
SINE SINE Voltage set
Waveform = A Waveform = A Phase
= SINE = SINE
ON Degree = 0.0 OFF Degree = IMMED r':'lf::k ON Degree = 0.0 OFF Degree = IMMED
Vac SIR = 0.000VIms VdcR S/R = 0.000Vims Disable Vac SIR = 0.000V/ms VdcR SIR = 0.000%/ms
F SIR = 0.000Hz/ms VdcF SIR = 100.000Vims F SIR = 0.000Hz/ms VdcF SIR = 100.000¥/ms
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
n Thi Qutput n Thi Output
Coupling | Range e 2019104103 Coupling | Range g | et 201904103
AC 350V B ] 16:54:08 AC 350V A 2 16:54:15
Setting Selection Setting Selection
3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
Balanced, Sequence:Positive, Voltage:Phase =0 Balanced, Sequence:Positive, Voltage:Line =i
i i
Vac = 0.0V F = 60.00Hz ELH Vac = 0.0V F = 60.00Hz EcH
Sequence Sequence
MORE SETTING Faghtle MORE SETTING Faglilve
- Waveform = A i o . Waveform = A iy o
ree Phases ree Phases
Sl Balance Sl Balance
e Waveform = A 4 Waveform = A
SINE Voltage set SINE Voltage set
Waveform = A Line Waveform = A Line
= SINE = SINE
ON Degree = 0.0 OFF Degree = IMMED ON Degree = 0.0 OFF Degree = IMMED
Vac SIR = 0.000¥Ims VdcR S/R = 0.000Vims Vac SIR = 0.000V/ms VdcR SIR = 0.000%/ms
F SIR = 0.000Hzims VdcF SIR = 100.000Vims F SIR = 0.000Hz ims VdcF SIR = 100.000¥/ms
Thi Qutput Thi Output
Coupling | Range e | 2019104403 Coupling | Range | e 201904103
AC 350V i : 16:64:45 AC 350V 5 ; 16:55:00
Setting Selection Setting Selection

Phase re-lock: Enable and Disable.

Phase re-lock is used to lock the phases again. Since the output voltage and frequency are
set separately when the AC Source is in the 3-phase mode, the three phases may have
different frequencies. Assuming the 3-phase output frequencies are different and they are set
to the same frequency 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 differences of the 3-phase output will return to default (each phase
difference is 120°) as shown in Figure 3-4 when the phase re-lock function is enabled.

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

3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL AQUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
s2#Vac = 0.0V F = 60.00Hz | ., = Vac = 0.0V F = 60.00Hz [ o
2 Vac = 0.0V ER= 60.00Hz Each 22 Vac = 0.0V ER= 60.00Hz Each
23 Vac = 0.0V F = 60.00HZz | sequence 3 Yac = 0.0V F = 60.00HZ | sequence
MORE SETTING Baitive MORE SETTING hoaitive
- Waveform = A Th Ph ~ Waveform = A Th Ph
ree Phases ree Phases
SINE Independ. SINE Independ.
Waveform = A Waveform = A
=2 SINE = SINE
Waveform = A Waveform = A
= SINE = SINE
Phase Phase
ON Degree = 0.0 OFF Degree = IMMED AEE ON Degree = 0.0 OFF Degree = IMMED Ly
Vac SIR = 0.000Vims VdeR S/R = 0.000V/ims Disable Vac SIR = 0.000V/ms VdeR S/R = 0.000V/ms Enable
F BIR = 0.000Hz/ms VdeF S/R = 100.000V/ms F SR = 0.000Hz/ms VdeF S/R = 100.000V/ms
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0
. Three Qutput Zo . Three OQutput Zo
Cou:léng Raasnog: Phase Waveform Program 22;9124233 Cou:léng 2‘!5"0“‘? Phase Waveform Program 22;9424333
Setting Selection | Disable U Setting Selection | Disable U
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135 D1
12000 .
90
B2 B2 2
Default Setting User's Seting User's Setting

Figure 3-3 Phase Re-lock Disabled

b2 b2 D2
Default Setting User's Setting Default Setting
Figure 3-4 Phase Re-lock Enabled

3.3.1.4 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/1_Phase Mode) (see 3.3) press ‘OUTPUT: More
Setting’ on the right to set ON Degree and OFF Degree.

The procedure for setting the output phase degree to ON (Degree = 90) and OFF
(Degree=180) in 1_Phase Mode /3_Phase Mode is shown below:

Press ‘OUTPUT: More Setting’ on the right.
Move the cursor to the “ON Degree=" command position.

Press [ 9], [ 0], and to change the value to "90.0".

The cursor moves to the “OFF Degree=" command position automatically.

Press [ 1], [ 8] [ 0], and to change the value to "180.0".

abhwhpE

3-12
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3_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
QUTPUT SETTING Setting QUTPUT SETTING Setting
ssVac = 0.0V F =  60.00HZ | oureur Vac = 0.0V F = 60.00Hz —
32 Vac = 0 . OV F = 6 0 : 0 OHZ Mare Setting More Setting
23 Vac = 0 g UV F = B 0 o 0 OHZ Measurement Measurement
MORE SETTING Setting MORE SETTING Setting
~ Waveform = A o i Waveform = A o i
aveform aveform
il Viewer SIHE Viewer
Waveform = A
= on ey =g
= Limitation Pihbe = : Limitation
5 [HEMGLELES ) vac SIR 0.000Vims
I VdcR SIR 0.000Vims
ON Degree =__90.0 OFF Degree = 180.0 OQutput F 8IR 0.000Hz fms Qutput
Vac SIR 0.000Vims VdeR SIR 0.000Vims fiode YdeRiBIRE SO0 000N e fiode
F SIR 0.000Hz/ms VdcF SIR = 100,000V /ms Print Print
Screen Screen
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 On On
i Three Output Zo i Output
Coupling Range 2019104123 Coupling Range 2019104723
ac sgon | e | Mavelormy Bkl acten 15:07:53 ac 350V fouchom 15:08: 10
Setting Selection | Disable Selection

E If "OFF Degree=IMMED" when is pressed, the output voltage turns
' off immediately. If a degree is already set, it will output voltage until it
'
1

reaches the set degree. “OFF Degree= 360" will turn into “OFF Degree=
IMMED”.

3.3.1.5

The AC Source has the ability to set the slew rates of the voltage waveform. This is done
through 4 commands in the OUTPUT: More Setting, which are Vac S/R, F S/R, VdcR S/R,
and VdcF S/R, which control the slew rate changes of the voltage waveform.

Slew Rate of Output Transient

Vac S/R : Slew rate of Vac output.

F S/IR : Slew rate of frequency output.

VdcR S/R : Rising slew rate of Vdc output.
VdcF S/R : Falling 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 Vac S/R, F S/R, VdcR S/R, and VdcF S/R
settings.

The procedure to set Vac S/R =0.2, F S/IR =0.1, and VdcF S/R =1 in 1_Phase Mode /3_Phase
Mode is described below:

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

Press [ 0], [.], [ 2] and ENTER]to change the value to “0.2".

The cursor moves to the “VdcR S/R =" command automatically. Press | 1 | and ENTER|
The cursor moves to the “F S/R =" command automatically. Press [ 0], | .], and

ENTER,

PbdPE
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3_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
QUTPUT SETTING Setting QUTPUT SETTING Setting
ssVac = 0.0V F =  60.00HZ | oureur Vac = 0.0V F = 60.00Hz —
32 Vac = 0 . OV F = 6 0 : 0 OHZ Mare Setting More Setting
23 Vac = 0 g UV F = B 0 o 0 OHZ Measurement Measurement
MORE SETTING Setting MORE SETTING Setting
~ Waveform = A ] Waveform = A i
aveform aveform
il Viewer SIHE Viewer
Waveform = A
= o
= Limitation Pihbe = Limitation
5 [HEMGLELES ) Vac /R = D .200Vims
I VdcR SIR = 1.000Vims
ON Degree = 0.0 OFF Degree = IMMED OQutput F SIR = 0.100Hz/ms Qutput
Vac SR =  0.200Vims VdeR SIR = 1.000Vims fiode YdoRBIREE SO0 000N e fiode
F SIR = 0.100Hz/ms VdcF SIR = 100,000V /ms Print Print
Screen Screen
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 On On
i Three Output Zo i Output
Coupling Range 2019104123 Coupling Range 2019104/23
ac sgon | e | Mavelormy Bkl acten 15:09:41 ac 350V fouchom 15:09:56
Setting Selection | Disable Selection

E 1. IfVac SIR=0, F S/IR=0, Vdc S/R = 0, the output slew rate is set to
I the maximum rate.

' 2. Though the input range of Vac S/R, F S/R, and VdcR S/R is quite

i large when using the software editor, the output voltage may not

i apply the slew rate properly due to the hardware limit when the Vac

. S/R, F S/R, and Vdc S/R are too large. The maximum for Vac S/R is
. is 1200V/ms and the minimum is 0.001V/ms. The maximum of VdcR
]

'

]

]

]

]

]

]

]

]

]

S/R and VdcF S/R is 1200V/ms and the minimum is 0.001V/ms. The
maximum for 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. When QUIT is executed, the output drops to OV
immediately. To reduce the voltage to OV using the set slew rate, key

in OV and press ENTER]| instead of pressing

3.3.1.6 Output Degree of 3-phase Voltage Output

The AC Source can set the phase angles individually for each of the phases of the 3-phase
output voltage. For instance, the phase difference between the 3 phases is 120 degrees for
the output voltage with the 3-phase balance positive sequence shown below:

Phase 3

Phase 1
"420“

240°

Phase 2

The procedure for setting the output voltage to 3-phase balance with a 120 degree phase
difference between the 3 phases is shown below:

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

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

3.  Move the cursor to the “Phase angle 1-3 =" command line.
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4.

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

Local Operation

Setting
QUTPUT:
More Setting

Measurement
Setting

Waveform
Viewer

Limitation
Qutput

Mode

Print

Screen
On

3 Phase 350V LOCAL QUIT
OUTPUT SETTING
31 Vac = 0.0V F = 60.00Hz
2 Vac = 0.0V F = 60.00Hz
@ Vac = 0.0V F = 60.00Hz
MORE SETTING
Waveform = A
A SINE
Waveform = A
e SINE
Waveform = A
5 SINE
ON Degree = 0.0 OFF Degree = IMMED
Yac SIR 0.000V!ms VdeR SR 0.000¥!ms
F  S8IR 0.000Hz/ms VdeF S/R = 100.000¥/ms
Phase angle 1-2 = 120.0 Phase angle 1-3 =_240.0
. Three Qutput Zo
Cou;léng R;snug\j Phase Waveform Program
Setting Selection | Disable

2019404123
15:10:44

Since each phase of the 3-phase voltage output of the AC Source is

3-phase output to be unbalanced, such as Phase angle 1-2 = 100, Phase

angle 1-3 = 200.

3.3.1.7

Output Waveform Selection

1
1
E running independently, it is possible to set the phase differences of the
'
1

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

defined waveforms.

3 Phase 350V LOCAL QUIT
OUTPUT SETTING Waveform
2 Vac = 0.0V F = 60.00Hz e
2 Vac = 0.0V F = 60.00Hz Each
sz Vac = 0.0V F = 60.00Hz
MORE SETTING
Waveform A = SINE View
&1 Waveform
Waveform B = SINE
Waveform A = SINE
§2
Waveform B = SINE
Waveform A = SINE
&3
Waveform B = SINE
. Three Output Zo
Coupling Range Phase Waveform Program 2019704703
AT sty Setting | Selection | Disable ezl

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

1.
2.
3.

Press “View Waveform” on the right to view the set waveform.

Press ‘Edit’ on the right and use the RPG to change the selection to All.
Move the cursor to the WAVE A command line.
Turn the RPG to select “SINE” and press ENTER|.
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3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Waveform OUTPUT SETTING Waveform
ssVac = 0.0V F = 60.00Hz | s Vac = 0.0V F = 60.00Hz | o
2 Vac = 0.0V F = 60.00Hz Each 2 Vac = 0.0V F = 60.00Hz =l
22 Vac = 0.0V E= 60.00Hz 22 Vac = 0.0V F = 60.00Hz
MORE SETTING MORE SETTING
Waveform A = SINE View Waveform A = SINE View
&1 Waveform &1 Waveform
Waveform B = SINE Waveform B = SINE
Waveform A = SINE Waveform A = SINE
22 2
Waveform B = SINE Waveform B = SINE
Waveform A = SINE Waveform A = SINE
3 €3
Waveform B = SINE Waveform B = SINE
Coupling | Range ;:;:: W::g:r'm sz;am 2019704703 Coupling | Range ;:;: W::::::m sz;:am 2018/04/03
ot ol Setting Selection | Disable 120l Hy iy Setting Selection | Disable ds:2030
3 Phase 350V LOCAL AQUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Waveform OUTPUT SETTING Waveform
ssVac = 0.0V F = 60.00Hz | s Vac = __ 0.0V F = 60.00Hz
22 Vac = 0.0V F = 60.00Hz Each 22 VYac = 0.0V F = 60.00Hz
2 Vac = 0.0V En= 60.00Hz g Vac = 0.0V E= 60.00Hz
MORE SETTING QUTPUT WAVEFORM A OF #1
Waveform A = SINE
Waveform A = SINE View
&1 Waveform
Waveform B = SINE
Waveform A = SINE
2 e /
Waveform B = SINE /
Waveform A = SINE I
€3
Waveform B = SINE \/
Coupling | Range ;:;:: W::g:r'm sz;am 2019704103 Coupling | Range ;:::: W:::::m sz;:am 2018/04/03
£ el Setting | Selection | Disable dozdtatl £ 2y Setting | Selection | Disable deito

Follow the steps below to set the A waveform of 3-phase to clipped sine with a total harmonic

distortion of 35%:

aohrwnpE

Press ‘Edit’ on the right and use the RPG to change the selection to All.
Move the cursor to the WAVE A command line and select “CSIN".

The LCD screen shows MODE and PERCENT.
Turn the RPG to change MODE to “THD” and press [ENTER).

Press [ 3], and to set the THD to be 35%.

Press “View Waveform” on the right to view the set waveform.

3_Phase 350V LOCAL AQUIT 3_Phase 350V LOCAL AQUIT
OUTPUT SETTING Waveform OUTPUT SETTING Waveform
ssVac = 0.0V F = 60.00Hz | gp s Vac = 0.0V F = 60.00Hz | op
2 Yac = 0.0V F = 60.00H= AlL 2 Yac = 0.0V F = 60.00Hz All
= Vac = 0.0V F = 60.00Hz = Vac = 0.0V F = 60.00Hz
MORE SETTING MORE SETTING
Waveform A = SINE View Waveform A = CSIN Mode =THD Percent = 35% View
&1 Waveform &1 Waveform
Waveform B = SINE Waveform B = SINE
Waveform A = SINE Waveform A = CSIN Mode =THD Percent = 36%
&2 2
Waveform B = SINE Waveform B = SINE
Waveform A = SINE Waveform A = CSIN Mode =THD Percent = 35%
23 3
Waveform B = SINE Waveform B = SINE
Coupling LT ;:::: W::::‘;::m Prozg:am AT B Capling Range ;II:::: W:::l‘::m F‘rozguram A
a8 BRI Setting | Selection | Disable doeit il 8 Sy Setting | Selection | Disable deadit et
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CAUTION

3.3.1.8

Local Operation

3_Phase 350V LOCAL QUIT
OUTPUT SETTING Waveform
21 Vac = 0.0V ER= 60.00Hz
22 Vac = 0.0V F = 60.00Hz
sz Vac = 0.0V F = 60.00Hz
OUTPUT WAVEFORM A OF &1
Waveform A Mode =THD Percent = 35% r
B ans Three Qutput Zo
| e B i et

The 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 O to 43% (0%: without distortion.)

A user defined waveform needs to be defined by and downloaded
from the remote PC.

For a detailed waveform, see Appendix B  Built-in Waveforms.

When using a user defined waveform, the AC Source may be
damaged if the waveform frequency exceeds 1000Hz.

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

Programmable Output Impedance

The output impedance of AC source is very low; however the user may require special output
impedance in some test conditions. Using the Zo Program in OUTPUT menu (see section
3.3.1) can edit the output impedance in certain range.

Set Zo Program = Enable, R = 1.0Q, and L = 1.0mH as described below.

3 Phase 350V LOCAL QUIT
QUTPUT SETTING Setting
2 Vac = 0.0V F =  60.00HZ | gureur.
22 Yac = 0.0V F = 60.00Hz |More Setting
2 Yac = 0.0V F = 60.00HZ |peasurcment
MORE SETTING Satting
31 Haxetamz A Waveform
Sl Viewer
Waveform = A
= SINE
Wavefarm = A Limitation
= SINE
ON Degree = 0.0 OFF Degree = IMMED Output
vac SIR 0.000¥/ms VdeR SIR 0.000v/ms fecs
F 8iR = 0.000Hz/ms ¥deF 8iR = 100.000V/ms SPrim
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 e
" Three OQutput Zo
Cou:l(lzng R;snug\j Phase Waveform Program 22;9;34:?5
Setting Selection | Disable U

1. Press the key that maps to Zo Program.
2.  Turn RPG to switch it to “Enable” and press ENTER|.
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3. The cursor automatically moves to “Zo_R =" command line.

4. Press , D 0

5. Press , D 0

and ENTER| to change Zo_R to “1.0Q".
and [ENTER| to change Zo_L to “1.0 mH".

3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
ssVac = 0.0V F =  60.00HZz | oyrpur. = Vac = 0.0V  F =  60.00HZ | ourpur
22 Vac = 0.0V F = 60.00Hz |More Setting 22 Vac = 0.0V F = 60.00Hz |Mere Setting
2 Yac = 0.0V F = 60 .00HZ |yeosurcment 22 VAC = 0.0V F = 60.00HZ |peasurement
MORE SETTING Setting MORE SETTING Setting
. Wavefarm = A Wavet . Waveform = A W ’
aveiorm aveform
L Viewer il Viewer
Waveform = A Waveform = A
=2 SINE =2 SINE
Waveform = A Limitation Waveform = A Limitation
5l SINE = SINE
ON Degree = 0.0 OFF Degree = IMMED Output ON Degree = 0.0 OFF Degree = IMMED Output
Vac SIR = 0.000V/ms VdeR §IR = 0.000¥/ms fecs Vac SIR = 0.000¥/ms VdcR SIR = 0.000¥/ms flecs
F 8iR = 0.000Hz/ms VdcF 8/iR = 100.000¥/ms Print F 8iR = 0.000Hz/ms ¥dcF 8/R = 100.000V/ms Print
& §
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Gioek Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Faal
. Three Qutput Zo . Three Output Zo
Cou:léng g.;ug\; Phase Waveform Program 22;9334115 Con:l(l:ng Tﬁnﬂg\; Phase Waveform Program 22;93344?
Setting Selection | Disable e Setting Selection Enable e
3_Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
s« Vac = 0.0V F = 60.00HZ | oypur, = Vac = 0.0V F =  60.00HZ | ourpur.
22 Yac = 0.0V F = 60.00Hz |MoresSetting 5, Vac = 0.0V F = 60.00Hz |More Setting
2 Yac = 0.0V F = 60.00HZ |yeaswremenr 22 VAC = 0.0V F = 60.00HZ |peasurement
MORE SETTING softing MORE SETTING softing
o Waveform = A Zo_R =0.000 Wavetorm o Waveform = A Zo_R =1.001 Waveform
SINE Zo_L =0.00mH Viamiar SINE Zo_L =1.00mH Viowar
Waveform = A Zo_R =0.000 Waveform = A Zo_R =1.000
* SINE Zo_L =0.00mH * SINE Zo_L =1.00mH
Waveform = A Zo_R =0.000 Limitation Waveform = A Zo_R =1.000 Limitation
= SINE Zo_L =0.00mH = SINE Zo_L =1.00mH
ON Degree = 0.0 OFF Degree = IMMED Output ON Degree = 0.0 OFF Degree = I[MMED Output
Vac SIR =  0.000VIms VicR SIR = 0.000¥/ms foce Vac SIR = 0.000¥Ims VAcR SIR = 0.000VIms floce
F SiR = 0.000Hz/ms YdcF SiR = 100.000¥/ms sPrilﬂ F SiR = 0.000Hz/ms ¥dcF SiR = 100.000V/ms sPril‘lt
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 céﬁe“ Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 ccr)t;en
" Three Qutput Zo " Three Qutput Zo
Couzl‘lzng Rsasnug\? Phase Waveform Program 22;933455 Couzl(lzng I;asnug\? Phase Waveform Program 22;9134:’;?5
Setting Selection Enable U Setting Selection Enable T

output.

mode.

AWARNING

3. The programmable output impedance function is invalid for
standalone unit in single phase mode and multiple units in parallel

1. When Zo Program = Enable, the AC source will reprogram the
output waveform to meet the setting via current feedback. However,
when the Zo Program = Disable, the output impedance will be the
original value of AC source.
The programmable output impedance function is invalid for DC

The maximum values of Zo_R and Zo_L are 1.0Q and 2.0 mH. However,

if L is over 0.5 mH and the output voltage is too low (<100Vac), it could
cause the AC source to be unstable especially when the output current is

slowly. If there is abnormal high frequency voltage output or noise,

monitor the output voltage and the AC source noise. Do not program the
output impedance but use external impedance circuit if instability occurs.
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Local Operation

3.3.2 Measurement Setting

Press ‘Measurement Setting’ on the right in MAIN PAGE (3_Phase Mode/1_Phase Mode) to
set the measurement as shown below. There are 12 measurement items in the setting screen
such as voltage, current, output power, etc. The setting is done by moving the cursor to each
item and using the RPG to select the required test item and pressing ENTER|.

Follow the procedure below 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.
3_Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
QUTPUT SETTING Setting QUTPUT SETTING Satting
:1 Vac = 0.0V F = 60.00Hz S :1 Vac = 0.0V F = 60.00Hz ST
32 Vac = 0.0V F = 60.00Hz |More Setting 22 Vac = 0.0V F = 60.00Hz |More Setting
33 Vac = 0.0V F = 60.00HZ |Measurement 33 Vac = 0.0V F = 60.00HZ |Measurement
MEASUREMENT SETTING 3etting MEASUREMENT SETTING 3atting
. Vv Po Vac Vdc | Vpk VA Waveform . Vv VA Vac Vdc | Vpk VA Wavaform
I PF ITac Idc 1Ipk CF gilemen I PF ITac Idc 1Ipk CF emen
. Vv Po Vac Vdc | Vpk VA Linitation i Vv Po Vac Vdc | Vpk VA Linitation
I PF Tac Idc 1Ipk CF I PF Tac Idc 1Ipk CF
. Vv Po Vac Vdc | Vpk VA ) o Vv Po Vac Vdc | Vpk VA i)
I PF Iac Idc  Ipk CF Made I PF Iac Idc  Ipk CF Mode
Viz Va3 Vi Va3 Print Viz Vs Vi Va3 Print
* Va Po Vi VA Eeroan ® Va Po Vi VA Beroan
Average Isurge Isurge i Average Isurge Isurge i
o R ‘ ity e ity ek o ‘ Rt
3_Phase 350V LOCAL AQUIT 3_Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Main
=1 Vac = 0.0V F = 60.00Hz G = Vac = 0.0V F = 60.00Hz SRR
=2 Vac = 0.0V F = 60 .00Hz |More Setting =2 Vac = 0.0V F = 60 .00Hz |More Setting
=3 Vac = 0.0V F = 60.00HZ |measurement 23 Vac = 0.0V F = 60.00HzZ |measurement
MEASUREMENT SETTING Sedting MEASUREMENT seiting
. Vv VA Vac Vdc | Vpk VA Wavetorm . Vv = 0.00 VA = 0.0 Waveforn
I PF Iac Idc  Ipk CF R I = 0.000 PF = 0.000 yishCh
82 v Po Vac Vdc | Vpk VA Limitation 82 v f 0.00 Po f 0.0 Limitation
I PF ITac Idc  Ipk CF I = 0.000 PF = 0.000
v Po Vac Vdc  Vpk VA o v = 0.00 Po = 0.0 ouent
£3 &3
I PF ITac Idc  Ipk CF Mode I = 0.000 PF = 0.000 Mode
Viz Va3 Viz Va3 Print Vi = 0.00 Vs = 0.00 P—
"Va  Po Va VA e "Va = 0.00 Po = 0.0 | TePage:
A;;;::E IDSE“I;“: Iﬁ::ﬂzl ‘ Edit ‘ 2019404123 Recall Recall Recall Recall Recall ‘ Mere | 2019/04/23
: A L Each 15:13:26 CHi CH2 CH3 CH4 CHg tof 2 | 15:13:34

Follow the procedure below to change the 2" measurement item from | to lac in 1-phase
mode.

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.

howpbpE
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1 Phase 350V LOCAL QUIT 1 Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
Vac = 0.0V F =  60.00Hz SUTPUT: Vac = 0.0V F = 60.00Hz p—
More Setting More Setting
Measurement Measurement
MEASUREMENT SETTING Seting MEASUREMENT SETTING Seiting
') Po Vac Vdc | Vpk VA - ' Po Vac Vdc Vpk VA -
I PF Iac Idc  Ipk CF ey Tac PF Iac Idc Ipk CF McEn
Limitation Limitation
OQutput Output
Mode Mode
Print Print
Screen Screen
On On
Average Isurge Isurge Average Isurge Isurge
Ti;nes Sﬁsr:'r"tIs Intlelll‘:nasl ‘ 22;9124353 Ti;nes Sl1a?:'r"tIs Int?a\:“asl ‘ 22;9134%3
1 _Phase 350V LOCAL AQUIT 1 Phase 350V LOCAL AQUIT
OUTPUT SETTING Setting OUTPUT SETTING Main
Vac = 0.0V F = 60.00Hz SUTPUT: Vac = _ 0.0V F = 60.00Hz p—
More Setting More Setting
Measurement Measurement
MEASUREMENT SETTING Shititg MEASUREMENT Seiting
Vv Po Vac Vdc | Vpk VA Shrtm v = 0.00 Po = 0.0 Waveform
lac PF Iac Idc Ipk CF Xiawer Iac = 0.000 PF = 0.000 Xieuer
o Vac = 0.00 Vdc = 0.00 [
maten Tac = 0.000 Ide = 0.000 et
o Vpk = 0.00 VA = 0.0 T
Hode Ipk = 0.000 CF = 0.000 Hode
Print Print
Screen Screen
On On
Towr | St | g I R EEEE

3.3.2.1 Average Times

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

Press ‘Average Times’ at the bottom to set the average times for sampling. If the
measurement is fluctuating severely, higher sampling average times can be set to improve
the measurement accuracy. The average times for sampling that can be set are listed below.
Average Times: 1, 2, 4, 8, 16 and 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|.
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3_Phase 350V LOCAL AQUIT
QUTPUT SETTING Setting
s Vac = 0.0V F =  60.00HZ | ourpur.
22 Vac = 0.0V F = 60.00Hz |More Setting
23 Vac = 0.0V F = 60.00HZ |neasurcment
MEASUREMENT SETTING Setting
. ') VA Vac Vdc Vpk VA o
I PF ITac Idc 1Ipk CF icwer
Vv Po Vac Vdc  Vpk VA -
1 PF  lac 1Idec Ipk CF Fimitatian
Vv Po Vac Vdec Vpk VA outem
eI PF  lac Idc Ipk CF Mode
: Viz Vz Viz Vaz Print
Vi Po Vai VA Soreel
A -

3.3.2.2

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

Isurge Delay, Isurge Interval

The procedure for setting Isurge Delay = 10 ms and Isurge Interval = 10 ms is described
below:

1. Move the cursor to the “Isurge Delay =" command line.
2. Press [ 1], [ 0] and ENTER to change the value to “10.0".
3.  Move the cursor to the “Isurge Interval =" command line.
4. Press [ 1], [ 0] and ENTER|to change the value “10.0".
3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
QUTPUT SETTING Setting QUTPUT SETTING Setting
s Vac = 0.0V F =  60.00Hz [ qureur s Vac = 0.0V F = 60.00Hz [ qureur
22 Vac = 0.0V F =  60.00Hz |Mresetg 4, Yag = 0.0V F =  60.00Hz |Mere Setting
33 Vac = 0.0V  F = 60.00HZ |meowemet 83 VaG = 0.0V  F =  60.00HZ |meecurcment
MEASUREMENT SETTING SEliing MEASUREMENT SETTING Bl
Vv VA Vac Vdc | Vpk VA Wavelorm Vv VA Vac Vdc | Vpk VA Wavelorm
B I PF  lac Ide¢ 1Ipk CF Viewer B I PF  lac Ide¢ 1Ipk CF Vicwer
- Vv Po Vac Vdc | Vpk VA Linitati - Vv Po Vac Vdc | Vpk VA Linitati
I PF Iac Idc Ipk CF wieton I PF lac Idc Ipk CF wieton
Vv Po Vac Vdc | Vpk VA ] Vv Po Vac Vdc | Vpk VA ]
i PF lac Idc Ipk CF Made &1 PF lac Idc Ipk CF Hade
Viz Va3 Viz Va3 Print Viz Va3 Viz Va3 Print
E Vi Po Vai VA Eefeen = Vi Po Vai VA Befeen
Average Isurge Isurge i Av.erage Isurge Isurge i
AR T A

3.3.3 Waveform Viewer

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

Chl: ®1v, ©2V, ®3V, O1l, ©2I, O3l
Ch2: ®1v, ®2V, ®3V, O1l, ©2I, O3l
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Ch3: ©1v, ®2V, ®3V, O1l, ®2I, O3l

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

The procedure for setting CH1 =@ 1V, CH2 =®2V, CH3 =03V, V Scale = 10 V/div, | Scale =
5A/div, and Time Scale = 2 ms/div in 1_Phase Mode /3_Phase Mode is described below:

Press ‘CH1’ at the bottom.

Turn the RPG to change to “®1V” and press
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 ‘| 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|.

N RAWNE

3_Phase 350V LOCAL 1_Phase 350V LOCAL
OUTPUT SETTING Setting OUTPUT SETTING Setting
# Vac = 20.0V F = 60.00Hz OUTPUT: Vac = 20.0V F = 60.00Hz OUTPUT:
32 Vac = 20.0V EN= 60 .00Hz More Setting More Setting
3 Vac = 20.0V F = 60.00Hz Measurement Measurement
WAVEFORM VIEWER Setting WAVEFORM VIEWER Setting
Waveform Waveform

CH1 :81V Viewer CH1 : V Viewer

cH9 59 /->(\ ) Limitation Ty ‘ /\ Limitation
CH3 :83V U \)( Sodo. CH3 :OFF \/ \ Tode.

Print Print
Screen Screen
On On
CH1 CcH2 CH3 4 fu"" rcaie T"‘; Seale | 5018704713 CH1 CH2 CH3 / f:"’ [:"'° T"‘; Scale | 018704713
v #2v &3V Vidiv Aldiv wsidiv 16:00:22 v I OFF Vidiv Aldiv meldiv 15:33:16

3.3.4 Limitation

The limits for the AC Source 1-phase/3-phase output modes are set separately. For instance,
the Vac Limit setting will use the settings of the 1-phase mode when changing from the
3-phase mode.

3.3.4.1 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.

Press ‘Edit’ at the bottom to set the limitation for the 3-phase output voltage to “Each” or “All”.

The procedure to set Vac Limit = 350V in 1_Phase Mode /3_Phase Mode is described below:
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1. Move the cursor to the “Vac =" command line.

2. Press [ 3], [ 5] [ 0] and [ENTER]to change the value to “350.0".

3_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Setting OUTPUT SETTING Setting
2 Vac = 100.0V  F =  60.00HZ | ourpur. Vac = 0.0V F = 60.00Hz p—
32 Vac = 1 0 0 X OV F = 6 0 X 0 OHZ More Setting More Setting
s2 Vac = 100.0V F = 60.00Hz |measurement Measurement
LIMITATION s8tting LIMITATION setting
Vac =__350.0V Vdc+ = 494 .9V il Vac =__350.0V Vdct+ = 494 .9V il
*F =2000.00Hz Vdc- = 0.0v. F =2000.00Hz Vdc- = 0.0V
Vac = 3 5 0 . OV Vdc+ = 49 4 . QV Limitation Limitation
“F  =2000.00Hz Vd¢- = 0.0V| ouput Cutput
Mode Mode
. Vac = 350.0V Vdc+ = 4949VT |
F =2000.00Hz Vdc- = 0.0V| Sesen Soroen
Edit ‘ ‘ ‘ Set to Set to 2019704123 ‘ ‘ ‘ ‘ Set to Set to 2019104724
All Maximum Minitmum 18:43:30 Maximum Minimum 13:26:25

: The Vac Limit setting is not restricted by the range; however, the Vac in

i MAIN PAGE is restricted by the range. For example, assuming the range
E is 175V, even though Vac Limit = 350V, the maximum Vac setting is
1 175V.

3.3.4.2 Vdc Limit (+), Vdc Limit (-)

Vdc Limit (+) and Vdc Limit (-) restrict the Vdc settings 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 the Vdc Limit (+) but cannot be less than the Vdc Limit (-).

The procedure for setting Vdc (+) = 494.9V, Vdc (-) = 0V in 1_Phase Mode /3_Phase Mode is
described below:

1. Move the cursor to the “Vdc (+) =" command line.
2. Press [4] 9 [4] [.] and ENTER|to change the value to “494.9".
3.  Move the cursor to the “Vdc (-) = command line.
4. Press [ 0] and ENTER]to change the value to “0.0".
3 Phase 350V LOCAL QUIT 1 Phase 350V LOCAL QUIT
QUTPUT SETTING Setting QUTPUT SETTING Setting
st Vac = 0.0V F =  60.00Hz | qureum. Vac = 0.0V F = 60.00Hz T
32 Vac = 0 . OV F - 6 0 X 0 OHZ Mare Setting More Setting
33 Vac = 0.0V F =  60.00HZ |pescurement RO
LIMITATION SEb Y LIMITATION Sebiy
Vac = 350.0V Vdc+ = 494 . 9V Ws;ree“;nerrm Vac = 350.0V Vdc+ = 494 98V Ws;ree“;oerrm
“F  =2000.00Hz Vdc- = o.ovl F =2000.00Hz Vdc- =__ 0.0V
Vac = 3 5 0 . UV VdC+ = 49 4 . 9V Limitation Limitation
“F  =2000.00Hz Vdc- = 0.0V| output output
Made Mode
53 Vac = 350 .0V Vdct = 4949VT |
F =2000.00Hz Vdc- = 0.0V Sercen Evn
Edit ‘ ‘ ‘ Set to Set fo 2019104123 ‘ ‘ ‘ ‘ Set to Set fo 2019/04723
All Maximum Minitium 15:44:07 Maximum Minimum 15:52:44

E 1. The Vdc Limit setting is not restricted by range; however, the Vdc in
' MAIN PAGE is restricted by the range. For example, assuming the
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range is 175V, even though Vdc Limit=494.9V, the maximum Vdc
setting is 247.5V.

The Vdc value setting should be restricted to the range. Damage to
the equipment/UUT may occur if the output polarity is reversed,
especially the load polarity.

N

3.3.5 Output Mode

In Output Mode, there are List Mode, Pulse Mode, Step Mode, Synthesis, Inter-harmonics,
and Harmonic Measurement functions for selection. See Chapter 5 for detailed description of
mode usage.

3 _Phase 350V LOCAL QUIT
OUTPUT SETTING Setting
31 Vac = 0.0V F = 60.00Hz QUTPUT:
22 Vac = 0.0V F = 60 .00Hz |More Setting
3 Vac = 0.0V F = 60.00HZ |peasurement
MEASUREMENT SEitng
o Vv = 0.00 VA = 0.0 waveform
I = 0.000 PF = 0.000 Mi=ie]
22 v = 0.00 Po - 0.0 Limitation
I = 0.000 PF = 0.000
- Vv = 0.00 Po = 0.0 oo
I = 0.000 PF = 0.000 Mode
Vi = 0.00 Vs = 0.00 Print
Vs = 0.00 Po = 0.0 Epee
| | o | | e [

3.3.6

This function captures the LCD screen when it is on. Press Local/Remote FUNCTION key to
capture the screen.

Print Screen

3_Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
OUTPUT SETTING Setting QUTPUT SETTING Setting
s« Vac = 0.0V F = 60.00HZ | oypyry, & Vac = 0.0V F =  60.00HZ | gurpum
2 Vac = 0.0V ER= 60.00Hz (MereSetting 5, Vag = 0.0V ER= 60.00Hz |More Setting
22 Vac = 0.0V F = 60.00HZ |Moacurement 23 VAC = 0.0V E= 60.00HZ | measurement
MORE SETTING setting MORE SETTING setting
- Waveform = A ] - Waveform = A ]
aveform aveform
SINE Viewer SINE Viewer
Waveform = A Waveform = A
& SINE & SINE
Waveform = A Limitation Waveform = A Limitation
il SINE e SIHNE
ON Degree = 0.0 OFF Degree = I[MMED OQutput ON Degree = 0.0 OFF Degree = IMMED OQutput
Vac SiR 0.000¥/ms VdeR SIR = 0.000Vims fode Vac SIR = 0.000Vims VdeR SIR = 0.000Vims flode
F SIR 0.000Hz/ms VdcF SIR = 100.000VIms Print F SIR = 0.000Hz/ms VdcF SIR = 100.000VIms Print
Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 SEH Phase angle 1-2 = 120.0 Phase angle 1-3 = 240.0 Sc&en
i Three Output Zo i Three Output Zo
Cou:l(lzng Eiaﬁnng\i Phase Waveform Program 22;9;"34;‘2‘3 Cuu:léng l;asnng‘i Phase Waveform Program 22;55124::3
Setting Selection | Disable U Setting Selection | Disable U
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3_Phase 350V LOCAL QUIT

OUTPUT SETTING Setting
31 Vac = 0.0V F = 60.00Hz SUTRUT:
22 Vac = 0.0V F = 60.00Hz |Mere Setting
23 Vac = 0.0V F = 60.00HZ |neasurcment
MEASUREMENT Hetting
. Vv = 0.00 VA = 0.0 waveform
I = 0.000 PF = 0.000 iauer
) v - 0.00 Po - 0.0 Limitation
I = 0.000 PF = 0.000
I Vv = 0.00 Po = 0.0 Output
I = 0.000 PF = 0.000 Mode
Vi = 0.00 Vaz = 0.00 Print
"Va o= 0.00 Py = 0.0 SR
SAVE "TO USB ERR” Synthesi Inter- | Harmonic |2019/04/23
Hnde Mode yRiesis harmeonics Meas. 16:68:01

. The Local/Remote cannot capture the screen when the AC Source is in

- Remote mode as it is controlled by remote device. The Local/Remote key
i can only release the remote control function at this time.

3.4 CONFIG Function Key

Press the |CONFIG| FUNCTION key shown below to enter into the CONFIG function.
(3_Phase Mode/1_Phase Mode).

Output
Setting

EDRER]

[heat] (o] [4 ][5 ][ 6
o] |
EIRE

Config

Cursor

Save |
Recal

2] 3
o) [ [o-

~) =

Figure 3-5 FUNCTION Keys

_ o

3_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
31 Vac = 0.0V F = 60.00Hz ol 5 Vac = 0.0V F = 60.00Hz ol 5
32 Vac = 0.0V F = 60.00Hz
3 Va c = 0 5 OV F = 6 0 . 0 0 HZ External External
MEASUREMENT Mot MEASUREMENT et
. Vv = 0.00 VA = 0.0 biepiay Vv = 0.00 Po = 0.0 epiay
I = 0.000 PF = 0.000 Iac = 0.000 PF = 0.000
- Vv = 0.00 VA = 0.0 . Vac = 0.00 Vdc = 0.00 .
I = 0.000 PF = 0.000 Status Iac = 0.000 Idec = 0.000 Status
§3V = 0.00 VA = 0.0 oot Vpk = 0.00 VA = 0.0 oot
I = 0.000 PF = 0.000 reteetion Ipk = 0.000 CF = 0.000 retection
. Viz = 0.00 Vs = 0.00 — _—
Vau = 0.00 Po = 0.0 1of 2 1of 2
GPIB R5232 RS5232 Remote EXT. GPIB R5232 RS5232 Remote EXT.
A e e et A Bl T T B e e
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3.4.1 Interface

3.4.1.1 GPIB Address, RS-232C Parity/Baudrate

The AC Source has a remote operation mode that can be activated by the CONFIG function
(3_Phase Mode/1_Phase Mode). Set the GPIB address to 30 before conducting remote
operation in 1_Phase Mode /3_Phase Mode.

1. Press ‘GPIB address’ at the bottom.
2. Turn the RPG to change the address and press [ENTER| to set address 30.

3_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
#Vac = 0.0V F = 60.00Hz [ Vac = 0.0V F = 60.00Hz e
2 Vac = 0.0V F = 60.00Hz
ssVac = 0.0V F =  60.00HZ | cpormm Extornal
MEASUREMENT i MEASUREMENT i
LY = 0.00 VA = 0.0 o V = 0.00 P, = 0.0 o
I = 0.000 PF = 0.000 Iac = 0.000 PF = 0.000
LY = 000 VA = 0.0 — Vac = 0.00 Vdc = 0.00 o
I = 0.000 PF = 0.000 Status Iac = 0.000 Idc = 0.000 Status
V = 0.00 VA = 0.0 [ Vpk = 0.00 VA = 0.0 [
¥ 1 = 0.000 PF = 0.000 [Pt Ipk = 0.000 CF = 0.000 | Pt
Viz = 0.00 Vi = 0.00 o o
Vs = 0.00 Po = 0.0 10f 2 10f 2
GPIB R8232 R8232 Remote EXT. GPIB R8232 R8232 Remote EXT.
i | Tty | i | s | oo | Seinn | dwzmie Al |y sl | b | oo | et | i’

Notice E The address range is from 1 to 30.

The AC Source uses the RS-232C bus to provide remote operation. Follow the steps below to
set the communication protocol. Set Parity=None and Baudrate =115200 in 1_Phase Mode
/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 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
s Vac = 0.0V F = 60.00Hz | s Vac = 0.0V F = 60.00Hz |
22 Vac = 0.0V F = 60.00Hz | " 22 Vac = 0.0V F = 60.00Hz |
;3 Vac = 0.0Y F =  60.00HZ | cverna s3Vac = 0.0V F = 60.00HZ | coema
MEASUREMENT i MEASUREMENT el
VvV = 0.00 VA = 0.0 y vV =  0.00 VA = 0.0 y
1 = 0.000 PF = 0.000 e 1 = 0.000 PF = 0.000 R
V = 0.00 VA = 0.0 S V = 0.00 VA = 0.0 Paweron
32 &2
I = 0.000 PF = 0.000 Status I = 0.000 PF = 0.000 Status
LY = 0.00 VA = 0.0 i LY = 0.00 VA = 0.0 i
I = 0.000 PF = 0.000 I = 0.000 PF = 0.000
Viz = 0.00 Va3 = 0.00 i Vizg = 0.00 Va3 = 0.00 i
Vs = 0.00 Po = 0.0 1ot 2 Vs = 0.00 Po = 0.0 1ot 2
GPIB RSZ'.32 R8232 Rem.nl.e EXT. Ethernet | 2018704713 GPIB RSZ'.32 R8232 Rem.nl.e EXT. Ethernet | 2018704713
Aape | Py | g | it | owore | S Tt ae | ry | s | | owar | S S
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1_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
Vac = 0.0V F = 60.00Hz o Vac = 0.0V F = 60.00Hz o
External External
MEASUREMENT tek MEASUREMENT atet
V = 0.00 Po = 0.0 o V = 0.00 Po = 0.0 .
Iac = 0.000 PF = 0.000 ey Iac = 0.000 PF = 0.000 ey
Vac = 0.00 Vdc = 0.00 romweroh Vac = 0.00 Vdc = 0.00 Poweron
Iac = 0.000 Idc = 0.000 Status Iac = 0.000 Idc = 0.000 Status
Vpk = 0.00 VA = 0.0 _ Vpk = 0.00 VA = 0.0 _
Ipk = 0.000 CF = 0.000 fisteetian Ipk = 0.000 CF = 0.000 fitteetin
More More
10f 2 10f 2
GPIB RS232 RS232 Remote EXT. GPIB RS232 RS232 Remote EXT.
aaie s | e [ [ i) AR [P B el o e | i | S

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

3.4.1.2 Remote Inhibit, EXT. ON/OFF

The output of the AC Source can be inhibited by an external signal or manual trigger. The
output signal of the remote inhibit (remote control) is received from the TTL terminal on the
rear 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 keeps the output
disabled even when the Remote Inhibit signal goes HIGH. In order to re-enable the output, the

user must press OQUT/QUIT].

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 goes HIGH.

The procedure for setting Remote Inhibit/EXT. ON/OFF to disable in1_Phase Mode /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|.
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3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
s Vac = 0.0V F = 60.00Hz [~ & Vac= 0.0V F= 60.00Hz |
22 Vac = 0.0V F = 60.00Hz 22 Vac = 0.0V F = 60.00Hz
ssVac = 0.0V F =  60.00HZ | crerm s Vac = 0.0V F = 60.00HZ | o
MEASUREMENT tek MEASUREMENT atet
V = 0.00 VA = 0.0 o V = 0.00 VA = 0.0 "
1 = 0.000 PF = 0.000 e 1 = 0.000 PF = 0.000 R
LV = 000 VA = 0.0 romweroh LY = 000 VA = 0.0 Poweron
I = 0.000 PF = 0.000 Status I = 0.000 PF = 0.000 Status
LV = 000 VA = 0.0 [~ V. = 0.00 VA = 0.0 [
I = 0.000 PF = 0.000 rotection I = 0.000 PF = 0.000 retection
. Viz = 0.00 Vez = 0.00 — " Viz = 0.00 Vaz = 0.00 _—
Va = 0.00 Po = 0.0 1ot 2 Va = 0.00 Po = 0.0 1ot 2
GPIB RS232 RS232 Remote EXT. GPIB RS232 RS232 Remote EXT.
aaie | o e e [ e [Pumart| e el ) e | ittt
1_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
Vac = 0.0V F = 60.00Hz i Vac = 0.0V F = 60.00Hz o
External External
HEASUREMENT tek MEASUREMENT atet
V = 0.00 Po = 0.0 o V = 0.00 Po = 0.0 .
Iac = 0.000 PF = 0.000 ey Iac = 0.000 PF = 0.000 ey
Vac = 0.00 Vdc = 0.00 roweroh Vac = 0.00 Vdc = 0.00 Poweron
Iac = 0.000 Idc = 0.000 Status Iac = 0.000 Idc = 0.000 Status
Vpk = 0.00 VA = 0.0 | Vpk = 0.00 VA = 0.0 |
Ipk = 0.000 CF = 0.000 fitheeten Ipk = 0.000 CF = 0.000 fitteetian
More More
10f 2 10f 2
GPIB RS232 RS232 Remote EXT. GPIB RS232 RS232 Remote EXT.
DA N D e et R A B T I e e
Notice The output of the Remote Inhibit (Remote Control) transmits the TTL

]
]
i signals via a special /0O connector. See Appendix A for the TTL signal pin
1 assighments.

3.4.1.3 Ethernet Setting

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

Network Setting: Auto and Manual.

The procedure for setting Network Settings manually in 1_Phase Mode/3_Phase Mode is
described below:

Press ‘Ethernet Setting’ at the bottom.

Move the cursor to “Network Setting:”

Turn the RPG to change to Manual and press ENTER..
Set the IP Address, Net Mask, and Gateway.

o
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3_Phase 350V LOCAL AQUIT

QUTPUT SETTING Config

2s Vac = 0.0V F = 60.00Hz N
=2 Vac = 0.0V F = 60 .00Hz ©
s Vac = 0.0V F = 60.00Hz

NETWORK SETTING
Network Setting:Manual

1P Address :192 . 168 . 1. 12
Net Mask  :266 . 255 . 266 . O
Gateway :192 . 168 . 1 . 254

LAN Status = READY

GPIE
Address
30

RS232
Parity
Nene

RS232
Baudrate
115200

EXT.
ONIOFF
Disable

Remote
Inhibit
Disable

Ethernet | 2018/04/16
Setting 09:40:10

3.4.2 External Vref

The AC Source accepts analog control signals (simulated) from an external device to set its
output (optional card is required) through the External Vref terminal socket on the rear panel.
The External Vref and the Control Method can be set by the CONFIG function (3_Phase
Mode/1l_Phase Mode). External Vref has two coupled modes to indicate the output of the AC
Source: Amplifier and Level. When using single phase Ext. Vref, the signal received by
terminal pin Ext-V ®2 is the main control signal. Refer to Appendix A for the pin assignment of
the TTL terminal.

Amplifier: The output voltage (Vout) is composed of the voltage set in MAIN PAGE and the
supplemental programmed voltage received 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 494.9 Vdc  (range 350V)

Vout (dc) = Vref (dc) / 10 Vdc x 247.5 Vdc (range 175V)
or

Vout (ac) = Vref (ac) / 7.072 Vac x 350 Vac (range 350V)

Vout (ac) = Vref (ac) / 7.072 Vac x 175 Vac (range 175V)

Ex (1): Set Vout to 100Vdc:
1. When selecting the 350V range in the SETUP function, the applied external
output voltage is V= 2.021Vdc, Vout = 100Vdc.
2.  When selecting the 175V range in the SETUP function, the applied external
output voltage is V= 4.040Vdc, Vout = 100Vdc.

Ex. (2): Set Vout to 100Vac:
1. When selecting the 350V range in the SETUP function, the applied external
output voltage is V= 2.021Vac, Vout = 100Vac.
2.  When selecting the 175V range in the SETUP function, the applied external
output voltage is V= 4.040Vac, Vout = 100Vac.

Level: The linear proportional output of the RMS output voltage (Vout (ac)) 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 350Vac (range 350V)
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Vout (ac) = | Vref (dc) | /10 Vdc x 175Vac (range 175V)

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

1.

output voltage is V= 2.857Vdc (or -2.857Vdc), Vout = 100Vac.

2.

output voltage is V= 5.714Vdc (or -5.714Vdc), Vout = 100Vac.

When selecting the 350V range in the SETUP function, the applied external

When selecting the 175V range in the SETUP function, the applied external

The setting of 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 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
QUTPUT SETTING Config QUTPUT SETTING Config
2 Vac = 0.0V F = 60.00Hz # Vac = 0.0V F = 60 .00Hz
2 Vac = 0.0V F = 60.00Hz | ™™ & Vac = 0.0V F = 60.00Hz | ™™
s Vac = 0.0V F = 60.00HZ | crorna s Vac = 0.0V F = 60 .00HZ | crrorma
MEASUREMENT VIR MEASUREMENT el
LV = 000 VA = 0.0 e LV = 0.00 VA = 0.0 o
I = 0.000 PF = 0.000 I = 0.000 PF = 0.000
LY = 0.00 VA = 0.0 rameroh LY = 0.00 VA = 0.0 raweron
I = 0.000 PF = 0.000 Status I = 0.000 PF = 0.000 Status
#3 V = 0 . 00 VA = 0 . 0 Protection #3 V = 0 . 00 VA = 0 . 0 Protection
I = 0.000 PF = 0.000 I = 0.000 PF = 0.000
Viz = 0.00 Vs = 0.00 i Viz = 0.00 Vaz = 0.00 I
*Vuy = 0.00 Po = 0.0 1of 2 *Vuy = 0.00 Po = 0.0 1of 2
Ext.Vref Control Ext.Vref Control
i s \ \ \ Sasion | [ e | Mot \ \ \ aiariss
3_Phase 350V LOCAL QUIT
QUTPUT SETTING Config
st Vac = 0.0V F = 60.00Hz
2 Vac = 0.0V F = 60.00Hz | ™™
3 Vac = 0.0V F = 60.00HZ | cxiornal
MEASUREMENT e
vV = 0.00 VA = 0.0 _
1 = 0.000 PF = 0.000 RISy
LY = 000 VA = 0.0 T
I = 0.000 PF = 0.000 Status
LY = 0.00 VA = 0.0 _
I = 0.000 PF = 0.000
Vig = 0.00 Vs = 0.00 e
*WVy = 0.00 Po = 0.0 10f 2
Ext.Vref Control 2018104713
e \ \ \
5. Press Exit to return to the Main screen. The output parameter F for the measurement

frequency should be the same as the Ext.V input frequency.
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E When Ext. Vref Control = ON and Control Method = Level, the output
1 voltage (Vout) can only be controlled by the level of the external DC

i programming voltage. The output voltage (Vout) can only be controlled
: from the front panel keys when Ext. Vref Control=OFF.
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CAUTION 1 1. When Control Method = Amplifier and the Vref frequency exceeds

2000Hz, the AC Source could be damaged. This formula should be
followed exactly — Vref (pk-pk, V) x F (Vref, Hz) < 10000 VHz.

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

3. If the input voltage range exceeds +10V (exceeding 12V could
damage the AC Source), the AC Source will trigger Over Voltage
Protection (OVP).

3.4.3 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, and High.
Backlight OFF after: Never, 1 min, 3 mins, 5 mins, 10 mins, 30 mins, 1 hour, and 3 hours.

The procedure for setting Backlight = Medium, Backlight OFF after = Never in 1_Phase Mode
/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|.
3_Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
QUTPUT SETTING Config QUTPUT SETTING Config
# Vac = 0.0V F =  60.00Hz | # Vac = 0.0V F =  60.00Hz |
2 Vac = 0.0V F = 60.00Hz | " & Vac = 0.0V F = 60.00Hz | "
s Vac = 0.0V F =  60.00HZ | cyomm ssVac = 0.0V F = 60.00HZ | coormm
MEASUREMENT el POWER ON STATUS SETTING el
v = 000 VA = 0.0 ; Vac = 0.0V F = 60.00Hz i
"1 = 0.000 PF = 0.000 | w0 _ o perley
V = 0 @ 00 VA = 0 @ 0 PawerON - PowerON
1 = 0.000 PF = 0.000 Status Vac = 0.0V F = 60.00Hz status
V = 0.00 VA = 0.0 _ “vdc = 0.0V _
23 I = 0 . 000 PF 4 0 . 000 Protection = = Protection
Ve = 000 Vs = 000 — ,Vac = 0.0V F = 60.00Hz —
Yy =  0.00 Py = 0.0 1of 2 Vde = 0.0V Tof 2
5 ackli Backlight utiu i
g [ feme ]| e om0 ] [

3.44 Power ON Status

The output state of the AC Source at power-on can be set using the Power ON Status in the
CONFIG function (3_Phase Mode/1_Phase Mode). Once it is set, save the data before
turning off the source. With the output set to OFF, the AC Source will not enable the output
voltage after it is powered on. With it set to ON, the AC Source will enable the output by
default after it is powered on.
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3 _Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
:1 Vac = 0.0V F = 60.00Hz o :1 Vac = 0.0V F = 60.00Hz o
2 Vac = 0.0V F = 60.00Hz | " & Vac = 0.0V F = 60.00Hz | "
33 Vagc = 0.0V F = 60.00Hz External 33 Vac = 0.0V F = 60.00Hz External
POWER ON STATUS SETTING Mot POWER ON STATUS SETTING et
Vac = 0.0V F = 60.00Hz Display Vac = 0.0V F = 60.00Hz Display
“vde = 0.0V “Vde = 0.0V
PowerON PowerON
Vac = 0.0V F = 60.00Hz Status Vac = 0.0V F = 60.00Hz Status
&2 a2
Vdc = 0 5 OV Protection Vdc = 0 s OV Protection
o Vac = 0.0V F = 60.00Hz i Vac = 0.0V F = 60.00Hz
vde = 0.0V far2 Vde = 0.0V far2
output Edit ‘ ‘ ‘ ‘ 2018104113 Output Edit ‘ ‘ ‘ ‘ 2018104113
off All 16:48:09 oft All 16:48:44
1_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
Vac = 0.0V F = 60.00Hz e Vac = 0.0V F = 60.00Hz e
External External
POWER ON STATUS SETTING Mot POWER ON STATUS SETTING et
Vac = 0.0V F = 60.00Hz - Vac = 0.0V F = 60.00Hz -
Vdec = 0.0V o Vdec = 0.0V o
PowerON PowerON
Status Status
Protection Protection
More More
10t 2 10t 2
output ‘ ‘ ‘ ‘ 2018104113 Qutput ‘ ‘ ‘ ‘ 2018104113
oft 16:49:09 off 16:49:14

3.4.5 Protection

The AC Source’s Protection for the 1-phase and 3-phase output modes is set separately. For
instance, the Protection will apply the 1-phase settings 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) sets 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.

The procedure for setting the current limit = 20A (15A for 61508 and 10A for 61507), power
limit = 2000VA (1500VA for 61508 and 1000VA for 61507), and delay time for trigger current
protection = 3 sec. for 61509 in 3_Phase Mode is shown below:

ogahwNE
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Move the cursor to the “OCP =" command line.

Press [ 2], [ 0] and to change the value to “20.0".

Move the cursor to the “OPP =" command line.

Press [ 2],/0][0]/0][ENTERto change the value to “2000.0".

Move the cursor to the “Delay time =" command line.

Press [ 3], to change the value to “3.0”.
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3 Phase 350V LOCAL QUIT
QUTPUT SETTING Config

s Vac = 0.0V F = 60.00Hz

2 Vac = 0.0V F = 60.00Hz | "™

s Vac = 0.0V F =  60.00HZ | cxmrem

PROTECTION SETTING Vel

OCP = 20.0A OPP = 2000.0VA
* ocp delay time = .0sec

QCP = 20.0A OPP

Display

PowerON

2000 .0VA | status

“ OCP delay time = 3.0sec _
L, OCP = 20.0A OPP = 2000.0VA
OCP delay time = 3.0sec Loz

Set to

Set to 2018704713
Maximum 01

Minimum 16:61:61

Edit
All

The procedure for setting the current limit = 60A (45A for 61508, 30A for 61507), power limit =
6000VA (4500VA for 61508, 3000VA for 61507), and delay time for trigger current protection
= 3 sec. for 61509 in 1_Phase Mode is shown below:

oA WONE

Move the cursor to the “OCP =" command line.

Press [ 6], [ 0] and to change the value to “60.0".

Move the cursor to the “OPP =" command line.

Press [ 6],/0][0]/0][ENTER|to change the value to “6000.0".

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

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

1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config
Vac = 0.0V F = 60.00Hz o
External
PROTECTION SETTING Vet
OCP = 60.0A o
OPP = 6000.0VA R
OCP delay time = 3.0sec e
Status
Protection
Mare
1of 2
Set to Set to | 2018/04/13

When “OCP = 0.0 A”, the output current limit is set to the
specification limit.

The delay time setting for trigger current protection is only valid
when the current is within the specification. When the output is over
the specification, the time delay set between 0.1 and 1s for
triggering current protection is valid. However, if the current is over
the output specification and the protection delay time is set to more
than 1s, then 1s will be the maximum delay protection time. The
resolution is 0.1s.

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

Maximum Minimum 16:51:29
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3.4.6 Others

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

Output Relay: Depend and Always ON.

Buzzer: ON and OFF.

Date/Time: Year, Month, Day, Hour, Minute, and Second.
Remote sense: On, Off.

FW Download: E_FPGA, E_HOST, E_WAVE, and C_ANALOG.
EXT 10 No.16: Default , Phase.

3_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
2 Vac = 0.0V F = 60.00Hz i Vac = 0.0V F = 60.00Hz -
2 Vac = 0.0V F = 60.00Hz
3 Vac = 0.0V F = 60.00Hz o o
Calibration Calibration
MEASUREMENT MEASUREMENT
Vv = 0.00 VA = 0.0 System Vv = 0.00 Po = 0.0 System
1 = 0.000 PF = 0.000 itatusticn ITac = 0.000 PF = 0.000 Litatiusticn
Vv = 0.00 Po = 0.0 Factory Vac = 0.00 Vde = 0.00 Factary
1 = 0.000 PF = 0.000 Default Iac = 0.000 Idc = 0.000 Default
V = 0 o 0 0 PO = 0 2 0 Master/Slave Vpk = 0 H 0 0 VA = 0 2 0 MasteriSlave
23 : ;
I = 0.000 PF = 0.000 Function Ipk = 0.000 CF = 0.000 Function
Viz = 0.00 Vez = 0.00 - i
"V = 0.00 Py = 0.0 2of 2 20t 2
Output uitet . Remate EXT IO Output iitee . Remate EXT 10
D::;‘L_ ‘ lamf Rafedlince B Berae Duv\rFr:AI’oad DeNfua.:lsl ; 22;9534{:? D:‘:;‘;_ lamf LG | BLIED nuumoad DeNfua.:lsl ; 2?;3534134

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. When the output relay is “Depend.” the output relay is closed
(connected) only when the output state is in OUT mode. If the output state is in QUIT mode,
the output relay will be opened (disconnected.) The Output relay function can be set in the
SETUP function.

The procedure for setting the output relay to Always ON in 1_Phase Mode /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 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
B OUTPUT SETTING Canflig _ OUTPUT SETTING Conflig
21 Vac = 0.0V F = 60.00Hz o 21 Vac = 0.0V F = 60.00Hz o
32 Vac = 0.0V F = 60.00Hz 2 Vac = 0.0V F = 60.00Hz
33 Vac = 0.0V F = 60.00Hz calbration 33 Vac = 0.0V F = 60.00Hz Calbration
MEASUREMENT MEASUREMENT
. Vv = 0.00 VA = 0.0 systen . Vv = 0.00 VA = 0.0 systen
I = 0.000 PF = 0.000 liitatueticn I = 0.000 PF = 0.000 Liitatiusticn
. Vv = 0.00 Po = 0.0 Fastory ” Vv = 0.00 Po = 0.0 Factory
I = 0.000 PF = 0.000 Default I = 0.000 PF = 0.000 Detault
33 V = 0 4 0 0 PO = 0 2 0 Master/Slave 83 V = 0 ) 0 0 PO = 0 2 0 Master/Slave
I = 0.000 PF = 0.000 Function I = 0.000 PF = 0.000 Function
. Viz = 0.00 Vs = 0.00 _ . Viz = 0.00 Vs = 0.00 _—
Vu = 0.00 Po = 0.0 20of 2 Vu = 0.00 Po = 0.0 20f 2
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1 _Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
Vac = 0.0V F = 60.00Hz - Vac = 0.0V F = 60.00Hz s
Calibration Calibration
MEASUREMENT MEASUREMENT
Vv = 0.00 Po = 0.0 System Vv = 0.00 Po = 0.0 System
ITac = 0.000 PF = 0.000 itatusticn ITac = 0.000 PF = 0.000 Litatiusticn
Vac = 0.00 Vde = 0.00 Fctory Vac = 0.00 Vde = 0.00 Factory
Iac = 0.000 Ide = 0.000 Default Iac = 0.000 Idec = 0.000 Default
Vpk = 0 o 0 0 VA = 0 2 0 Master/Slave Vpk = 0 H 0 0 VA = 0 2 0 MasteriSlave
Ipk = 0.000 CF = 0.000 Function Ipk = 0.000 CF = 0.000 Function
More More
2 of 2 2 of 2
O'L':“t Buzzer | oo REE:‘:: FW EX;I' 10 019r04i24 O'Lt:“t Buzzer | oo Ri’:‘:: FW EX;I' 0 01ar04i24
el B Rete g Dowmioad | [ M1 | 4303059 M‘L;;’o“ Ghep | E g Downioad | [ N18 | Ty3i30 02
CAUTION 1 Check if the AC Source is outputting voltage before powering it off. To

1
1
1 ensure the safety of the hardware, DO NOT power off the AC Source
1 when it is still outputting a voltage.

The AC Source buzzer beeps when the panel keys are pressed or the RPG rotary is turned. If
desired, the buzzer may be turned off.

The following procedure describes the procedure for turning off the buzzer in 1_Phase Mode
/3_Phase Mode:

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

3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OQUTPUT SETTING Config QUTPUT SETTING Config
2 Vac = 0.0V F = 60.00Hz [ 2 Vac = 0.0V F = 60.00Hz [
22 Vac = 0.0V F =  §0.00Hz it 22 Vac = 0.0V F =  §0.00Hz bk
= Vac = 0.0V F = 60.00Hz | = s Vac = 0.0V F= 6000Hz | _
MEASUREMENT MEASUREMENT
V = 0.00 VA = 0.0 en V = 0.00 VA = 0.0 iraien
1 = 0.000 PF = 0.000 |Momsfon * | = g 000 PF = 0.000 | /Ifrmstion
V = 0.00 Py = 0.0 Fataiy V = 0.00 Py = 0.0 ety
¥ 1 = 0.000 PF = 0.000 Defauit ¥ 1 = 0.000 PF = 0.000 Defauit
83 V = 0 o 0 0 PO = 0 2 0 Master/Slave 53 V = 0 o 0 0 PO = 0 0 0 MasteriSlave
I = 0.000 PF = 0.000 Functian I = 0.000 PF = 0.000 Function
Vi = 0.00 Va3 = 0.00 i Vig = 0.00 Va3 = 0.00 _—
Eyy o= 0.00 Po = 0.0 2012 Py o= 0.00 Po = 0.0 201 2
Output uiiEr ' Remote EXT I0 Qutput uizer ' Remote EXT IO
AIu?::rasy oN B— patefTine s%“nse Canicet DeNloa.T.lEH 22;9;24;:4 AI\:::(? oN ; patefTine s%“nse Cinieet DeNloa.LEH 22;9;24;34
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1_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
Vac = 0.0V F = 60.00Hz Vac = 0.0V F = 60.00Hz
Others Others
Calibration Calibration
MEASUREMENT MEASUREMENT
Vv = 0.00 Po = 0.0 Systen Vv = 0.00 Po = 0.0 System
lac = 0.000 PF = 0.000 | momatin lac = 0.000 PF = 0.000 | momatin
Vac = 0.00 Vdc = 0.00 | ... Vac = 0.00 Vdc = 0.00 | oy
lac = 0.000 Ide = 0.000 pelail lac = 0.000 Ide = 0.000 peleul
Vpk = 0 q 0 0 VA = 0 i 0 Master/Slave Vpk = 0 : 0 0 VA = 0 H 0 Master/Slave
Ipk = 0.000 CF = 0.000 Function Ipk = 0.000 CF = 0.000 Function
More More
20f 2 20f 2
Qutput ar . Remote EXT IO Qutput uzzar . Remote EXT IO
e | Corp oeene | mme | o, | e (BESNE  ow ) o | eme | oL, | R |Ha’

Set the time and date of the AC Source.

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

Follow the procedure below to set the time and date in 1_Phase Mode /3_Phase Mode:

1. Press ‘Date/Time’ at the bottom.

2. 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 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Cantig
31 Vac = 0.0V F = 60.00Hz —_ Vac = 0.0V F = 60.00Hz SEr
22 Vac = 0.0V F = 60.00Hz 2L 2
2 Vac = 0.0V F = 60.00Hz Month Menth
MEASUREMENT & MEASUREMENT &
I'1V = 0.00 VA = 0.0 oY Vv = 0.00 Po = 0.0 Day
I = 0.000 PF = 0.000 24 Iac = 0.000 PF = 0.000 24
Vv = 0.00 Po = 0.0 o Vac = 0.00 Vdc = 0.00 Hour
1 = 0.000 PF = 0.000 13 Iac = 0.000 Idc = 0.000 13
- Vv = 0.00 Po = 0.0 — Vpk = 0.00 VA = 0.0 —
I = 0.000 PF = 0.000 31 Ipk = 0.000 CF = 10.000 31
Viz = 0.00 Vaz = 0.00 — T
Vs =  0.00 Po = 0.0 a0 54
Qutput uiisr 7 Remote EXT I0 Qutput uizer 7 Remote EXT IO
AI“'::;? o B0f t Daleliine Sf)“n“ Download De"'::lsl ; 22:119;24{124 AI"'::;ZV o BOf t Datelline s;““se DowFr‘:\I,oad De"'::lsl ; 22;9;24;4

The AC source has remote compensation function (factory default is on). For some particular
tests, the remote compensation function can be disabled if not required.

Remote sense: on, off
Set voltage compensation in single/3-phase mode as described below.

1. Press the key that maps to Remote sense.
2. Use RPG to change the selected item and press ENTER)|.
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3 Phase 350V LOCAL QUIT 3 Phase 350V LOCAL QUIT
OUTPUT SETTING Config OUTPUT SETTING Config
21 Vac = 0.0V ER= 60.00Hz mhm s Vac = 0.0V ER= 60.00Hz o
2 Vac = 0.0V F = 60.00Hz 2 Vac = 0.0V F = 60.00Hz
22 Vac = 0.0V F = 60.00Hz Satibration g2 Vac = 0.0V E= 60.00Hz Satibration
MEASUREMENT MEASUREMENT
» v = 0.00 VA = 0.0 Systen . v = 0.00 VA = 0.0 System
I = 0.000 PF = 0.000 | !"ometin I = 0.000 PF = 0.000 | !"omatin
LY = 000 P = 0.0 ey, Y = 000 Po = 0.0 —
I = 0.000 PF = 0.000 Ceeil I = 0.000 PF = 0.000 Ceteull
53 v = 0.00 Po = 0.0 Master/Slave &3 v = 0.00 Po = 0.0 Master/Slave
I = 0.000 PF = 0.000 Function I = 0.000 PF = 0.000 Function
Vi = 0.00 Vs = 0.00 _— Vo = 0.00 Vs = 0.00 e
"Va = 0.00 Po = 0.0 201 2 "Va = 0.00 Po = 0.0 201 2
Qutput o . Remote EXT IO Qutput it . Remote EXT 10
AI‘:::I,? oN BOi f RaiciinE Sge Download F::.;: 2‘1’:9;34;’;:4 AI‘:::II? oN BOf f P Sgﬁe Download P:::: 2215234234
1 _Phase 350V LOCAL QUIT 1 _Phase 350V LOCAL QUIT
OUTPUT SETTING Config QUTPUT SETTING Config
Vac = 0.0V F = 60.00Hz - Vac = 0.0V F = 60.00Hz o
MEASUREMENT Caltbration MEASUREMENT Catibratien
v = 0.00 Po = 0.0 S v = 0.00 Po = 0.0 System
Iac = 0.000 PF = 0.000 | normation lac = 0.000 PF = 0.000 | !rformatin
Vac = 0.00 Vdc = 0.00 — Vac = 0.00 Vdec = 0.00 —
Tac = 0.000 Ide = 0.000 Leelt Iac = 0.000 Ide = 0.000 Ceteult
Vpk = 0 2 0 0 VA = 0 d 0 Master/Slave Vpk = 0 H 00 VA = 0 2 0 Master/Slave
Ipk = 0.000 CF = 0.000 Function Ipk = 0.000 CF = 0.000 Funetion
2o12 2o12
Qutput o . Remote EXT IO Qutput ey . Remote EXT 10
AI::;” o Eun RaicilE szﬂ" Download F::;: 22;9534524 AI::::’S” N Euff LA S;;'j“ Dawnload P:::: 22;553434

The AC source provides this selection for Chroma service center to upgrade the device when
a new version of firmware is released. (This item must be preformed by Chroma’s engineer.)

FW Download:
3 Phase 350V LOCAL QUIT
QUTPUT SETTING Config
# Vac = 0.0V F = 60.00Hz [
=2 Vac = 0.0V F = 60.00Hz &
= Vac = 0.0V F = 60.00Hz | _
MEASUREMENT
V = 0.00 Po = 0.0 T
& yg o
I = 0.000 PF = 0.000 | Information
v = 0.00 Po = 0.0 Factory
1 = 0.000 PF = 0.000 Defauit
V = 0 o 00 PO = 0 2 0 Master/Slave
B3 =
I = 0.000 PF = 0.000 Function
Ve = 0.00 Vaz = 0.00 .
*V¥y =  0.00 Po = 0.0 20f 2
Qutput et . Remote EXT IO
N R N

As the AC source has 3_Phase/1_Phase output selection and the EXT IO Pin.16 has 1 set of
linkage control output signal mapping to the work status of 3_Phase/1_Phase, when Phase is
selected, the pin output will be logic High leve in 3_Phase output mode and logic Low level in
1 Phase output mode.

EXT 10 No.16: Default, Phase.
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Set the EXT 10 No.16 pin working mode as described below.

1. Press the key that maps to EXT 10 No.16.
2. Use RPG to change the selected item to Phase and press ENTER,
3 Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
OQUTPUT SETTING Config QUTPUT SETTING Config
s Vac = 0.0V F = 60.00Hz ™ 2 Vac = 0.0V F = 60.00Hz [
2 Vac = 0.0V F = 60.00Hz 2 Vac = 0.0V F = 60.00Hz
$s Vac = 0.0V F = 60.00Hz |~ s Vac = 0.0V F = 60.00Hz |
MEASUREMENT MEASUREMENT
V = 0.00 VA = 0.0 o V = 0.00 VA = 0.0 s
1 = 0.000 PF = 0.000 |Memsn '] = 0,000 PF = 0.000 | /mormsion
V. = 0.00 Po = 0.0 — V = 0.00 Po = 0.0 —
1 = 0.000 PF = 0.000 Defauit 1 = 0.000 PF = 0.000 Defaut
V = 0 2 0 0 PD = 0 2 0 MasteriSlave V = 0 2 00 PO = 0 2 0 Master/Slave
1 = 0.000 PF = 0.000 Fmction % T = 0,000 PF = 0.000 Function
Vi = 0.00 Vaz = 0.00 o Viz = 0.00 Vaz = 0.00 o
"V = 0.00 Po = 0.0 20l 2 Vs =  0.00 Po = 0.0 2012
Qutput uzier _ Remote EXT IO Qutput uiisr _ Remote EXT IO
IR B T e R A e S B L S N B W B S e

E When the Ext. IO output current is a voltage signal, the drive capability is
1 10mA.

3.4.7

For detailed calibration procedures, refer to Chapter 4.

Calibration

3.4.8 System Information

Press ‘"MORE’ on the right in the CONFIG function (3_Phase Mode/1_Phase Mode) to go to
the next page. Press ‘System Information’ on the right to display the system information of the
AC Source.

3 Phase 350V LOCAL QUIT
UNIT DATA Config

Model :61509 SN:S1234 i

B Board Ver : 1.01.8 1.01.07

A Board Ver : 01.01 04.04 01.04 Calibration

FPGA Yer : 0.13 ; 00,00
System
Information
Factory
Default

Master/Slave
Function

Mare
2 of 2

17:02:28

‘ ‘ 2018704713
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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
the next page. Press ‘Factory Default’ on the right and ‘Yes’ at the bottom to return to the
factory default.

3 _Phase 350V LOCAL QUIT

FACTORY DEFAULT Config

Others

Calibration

System
Recall Factory Default setting? Information

Factory
Default

Master/Slave
Function

More
2 of 2

‘ Yes ‘ ‘ No ‘ ‘ 2018/04/13

17:03:09

3.4.10 Master/Slave Function

When the 61507/61508/61509 AC Sources are required to be paralleled for use, press
‘MORE’ on the right in the CONFIG function (3_Phase Mode/1_Phase Mode) to go to the next
page, and then press Master/Slave Function on the right to turn on the parallel function. See
Chapter 6 for detailed operating procedure.

3.5 PHASE Function Key

Press the PHASE]| function key (shown in Figure 3-5) to switch the 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 PHASE| 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 the PHASE| function key.

2. Press ‘Three 3_PHASE’ on the right.
3. Press ‘Yes’ on the right to confirm the change.
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?_Phase 350V LOCAL QUIT ?_Phase 350V LOCAL QUIT
NUMBER OF QUTPUT PHASE SELECTION Phase NUMBER OF QUTPUT PHASE SELECTION Phase
Single Warning!

1_PHASE
You want to change to

The output is in Single Phase (=R hias = (SRR === =

(1 _Phase) mode now. = It is necessary to check
SHlbEE if the output is connected
properly,otherwise the AC
source and/or UUT might

be damaged.

Select a mode

I Press <Yes> to change. I
Press <No> to exit.

17:19:08 17:19:20

‘ ‘ ‘ ‘ ‘ 2018104113 ‘ ‘ ‘ ‘ ‘ 2018104113

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 paralleled to one of the phases. Pressing the PHASE| function key changes 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 the PHASE| function key.

2. Press ‘Single 1_PHASE’ on the right.
3. Press ‘Yes' on the right to confirm the change.

?_Phase 350V LOCAL QUIT ?_Phase 350V LOCAL QUIT
NUMBER OF QUTPUT PHASE SELECTION Phase NUMBER OF QUTPUT PHASE SELECTION Phase
Single Warning!

1_PHASE
You want to change to

Single Phase(1_Phase) mode.

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

- It is necessary to check
SHlbEE if the output is connected
properly,otherwise the AC
source and/or UUT might

be damaged.

Select a mode

I Press <Yes> to change. I
Press <No> to exit.

17:19:36 17:19: 44

‘ ‘ ‘ ‘ ‘ 2018104113 ‘ ‘ ‘ ‘ ‘ 2018104113

: 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).
: Switch phase should be done when the output is quit. It could cause the
: AC source or UUT to be damaged when switching phase during output.

3.6 CURSOR Function Key
Press the function key (shown in Figure 3-5) to set the value of a single digit.

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

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

1. Move the cursor to the “Vac =" command line.
2. Press the CURSOR| function key.
3. The cursor will shorten to the one digit range.
4. Move the cursor to the 1% digit after decimal point and use the RPG to change the value.
5. Press the [CURSOR| function key again to exit.
3 Phase 350V LOCAL QUIT 1 _Phase 350V LOCAL QUIT
QUTPUT SETTING & OQUTPUT SETTING &
# Vac = 000.0V F = 60.00HZ | oureum Vac = 000.0V F = 60.00Hz —
32 Vac = 0 X OV F = 6 0 X 0 OHZ More Setting More Setting
33 Vac = 0.0V F = 60 .00HZ |noasurament PR
MEASUREMENT Jelting MEASUREMENT Jelting

VvV = 0.00 VA = 0.0 —— vV = 0,00 Py = 0.0 T——
21 = 0.000 PF = 0.000 Viewer Iac = 0.000 PF = 0.000 Viewer

vV = 0.00 VA = 0.0 Vac = 0.00 Vdc = 0.00
¥ 1 = 0.000 PF = 0.000 iwitation Iac = 0.000 [Idc = 0.000 Hmitation

VvV =  0.00 VA = 0.0 output Vpk = 0.00 VA = 0.0 output
23

I = 0.000 PF = 0.000 Hodle Ipk = 0.000 CF = 0.000 Hodle

Viz = 0.00 Vaz = 0.00 P
*Vy = 0.00 Py = 0.0 To Page2

Recall Recall Recall Recall Recall ‘ More 2018104713 Recall Recall Recall Recall Recall ‘ More 2018104113

CH1 CH2 CH3 CH4 CHS 10f 2 17:20:08 CH1 CH2 CH3 CH4 CHS 1of 2 17:20:22

3.7 LOCK Function Key

Press the LOCK] function key (shown in Figure 3-5) to lock the function.
Press this key to lock all functions on the panel and make all keys invalid. Press LOCK]| for
3-3.5 seconds to unlock it.

3_Phase 350V LOCAL QUIT 1_Phase 350V LOCAL QUIT
OUTPUT SETTING Main OUTPUT SETTING Main
s Vac = 000.0V F =  60.00HZ | ourpur. Vac = 000.0V F =  60.00Hz p—
2 Vac = 0.0V El= 60.00Hz |Mere Setting Mare Setting
£3 Va GO = 0 5 OV F = 6 0 & 0 0 HZ Measurement Measurement
MEASUREMENT Saiting MEASUREMENT Saiting
. Vv = 0.00 VA = 0.0 e Vv = 0.00 Po = 0.0 Waol
I = 0.000 PF = 0.000 el Tac = 0.000 PF = 0.000 ey
o v = 0.00 Po = 0.0 Liitation Vac = 0.00 Vdec = 0.00 Linitation
I = 0.000 PF = 0.000 lac = 0.000 Ide = 0.000
LY = 000 P = 0.0 [ o Vpk = 0.00 VA = 0.0 [ o
I = 0.000 PF = 0.000 Mode Ipk = 0.000 CF = 0.000 Mode
Ve = 0.00 Viz = 0.00 PO Print
"V = 0.00 Po = 0.0 | Torage e
Recall Recall Recall ‘ Recall Recall More 2019104723 Recall Recall Recall Recall Recall More 2019704123
CH1 CH2 CH3 CH4 CHS 1of 2 16:09:24 CH1 CH2 CH3 CH4 CHS 10of 2 16:09:31

3.8 OUTPUT Function Key

Refer to section 3.3.1 for a detailed description of the OUTPUT function key.
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3.9 LOCAL/REMOTE Function Key

Press the LOCAL/REMOTE]| function key (shown in Figure 3-5) to switch to remote control.

When the AC Source is in the REMOTE state and controlled by an external device, press this
key to cancel the REMOTE state and return to LOCAL control.

3 Phase 350V REMOTE QUIT

wVac = 0.0V F = 60.00Hz
v Vac = 0.0V F = 60.00Hz
o Vac = 0.0V F = 60.00Hz

v = 0.00 P = 0.0
& 1 = 0.000 PF = 0.000
v = 0.00 P = 0.0
*™ 1 = 0.000 PF = 0.000
¥ = 0.00 Po = 0.0
“1 = 0.000 PF = 0.000
We = 0.00 Vs = 0.00
Wy = D.00 Po = 0.0
IMEIDEIDT
11:0T7: 48

3.10 SAVE/RECALL Function Key

The AC Source has two modes to save and recall the output settings or system information as
described in section 3.10.1 and 3.10.2. Press the [SAVE/RECALL]| function key can access
the save and recall functions.

3.10.1 Save/Recall Output Setting

The AC Source has 10 channels 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 350V LOCAL QUIT 3 _Phase 350V LOCAL QUIT
OUTPUT SETTING Save/Recal | OUTPUT SETTING Save/Recal |
#1 Vac = 0.0V F = 60.00Hz o :1 Vac = 0.0V F = 60.00Hz A
2 Vac = 0.0V F = 60.00Hz | setting 2 Vac = 0.0V F =  60.00Hz | setting
23 Vag = 0.0V F = 60.00Hz Save 33 Vac = 0.0V F = 60.00Hz Save
HEASUREMENT SyttamiData CHANNEL DATA Syttamibata
A" = 0.00 VA = 0.0 Ves = 520V F = G000z Vio = 0.0V
1 = 0.000 PF = 0.000 " Va- BI.OV P« 6008 Vie - D0V
v = 0.00 VA = 0.0 T | Ve = 0.0V F B0.00H:  Vdc = 0.0V aez
1 = 0.000 PF = 0.000 | s f Vel sy - shook vaes o0v Sy
WV T 000 VA = 0.0 [ I Toromme e
I = 0.000 PF = 0.000 System Data Vac = 100.0v F §0.00Hz Vdc = 0.0V System Data
, Ve = 0,00 Vioo= 0.00 ol Gl Sy ro: o osoon v o 0oy Data Log
Va = 0.00 Po = 0.0 OFF Vac = 0.0V F 60.00Hz Vdc = 0.0V e
‘ ‘ ‘ ‘ ‘ 2018704113 Save to Save to Save fo Save to More 2018704113
17:26:12 CH1 CH2 CH3 CH4 17:26:37
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3 _Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
OUTPUT SETTING Save/Recal | OUTPUT SETTING Save/Recal |
:1 Vac = 0.0V F = 60.00Hz i :1 Vac = 0.0V F = 60.00Hz e
utpu utpu
32 Vac = 0.0V F = 60.00Hz Setting 32 Vac = 0.0V F = 60.00Hz Setting
33 Vagc = 0.0V F = 60.00Hz Save 33 Vac = 0.0V F = 60.00Hz Save
CHANNEL DATA Syeton Dals CHANNEL DATA Systen Dals
Vac = 0.0v F = E0.00Hz Vdc = 0.0V
| Vac = 0.0 F E0.00Hz Vdc = 0.0V
Vac = 0.0V F §0.00Hz Vdc = 0.0V
e Vac = 0.0V F B0.00Hz Vdc = 0.0V =
. Ontat 2 Vac= 0.0V F B0.00Hz Vdc = 0.0V SR
Save output setting to CH 1 Setting Vac = 0.0v F §0.00Hz Vdc = 0.0V getting
— Vac = 100.0¥ F B0.00Hz Vdc = 0.0V I
Recall 3 Vac = 100.0¥ F §0.00Hz Vdc = 0.0V Recall
System Data Vac = 100.0V F 60.00Hz Vdc = 0.0V System Data
— Vac = 0.0V F B0.00Hz Vdc = 0.0V —
pala Lo 4 Vac = 0.0¥ F B0.00Hz Vdc = 0.0V paisLa
e Vac = 0.0V F B0.00Hz Vdc = 0.0V e
2018704113 Recall Recall Recall Recall More 2018704116
17:29:25 CH1 CH2 CH3 CH4 09:29:21

1. Only the save and recall settings are set in MAIN PAGE. Other
parameters are ignored.

2. Indifferent 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 to save and recall system data. System data
consists of all the parameters in the function keys such as MAIN PAGE (see 3.3) and
CONFIG (see 3.4). Press [SAVE/RECALL]in MAIN PAGE (3_Phase Mode) (see 3.3) and
press the LCD at the bottom to save the system data as shown below.

3_Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
OUTPUT SETTING Save/Recal | OUTPUT SETTING Save/Recal |
:1 Vac = 0.0V F = 60.00Hz Save =1 Vac = 0.0V F = 60.00Hz Save
2 Vac = 0.0V F = 60.00Hz | seting 2 Vac = 0.0V F = 60.00Hz | setimg
:3 Vac = 0.0V F = 60.00Hz Sove 33 Vac = 0.0V F = 60.00Hz —
MEASUREMENT Sratoniiety MEASUREMENT Setonibaty
i1V = 0.00 VA = 0.0 i1V = 0.00 VA = 0.0
I = 0.000 PF = 0.000 I = 0.000 PF = 0.000
v = 0.00 VA = 0.0 Recall vV = 0.00 VA = 0.0 Recall
1 = 0.000 PF = 0.000 Gupe ™1 = 0.000 PF = 0.000 i
LY = 000 VA = 0.0 [qow LY = 000 VA = 0.0 [ pom
I = 0.000 PF = 0.000 System Data I = 0.000 PF = 0.000 System Data
Viz = 0.00 Vo = 0.00 Data Log Vi = 0.00 Vi = 0.00 Data Lag
Vy = 0.00 Py = 0.0 el Vu = 0.00 Po = 0.0 Ll
‘ ‘ ‘ ‘ ‘ 2018704713 Save to Save to Save to Save to Save to More 2018704113
17:26:12 GROUP1 GROUP2 GROUP3 GROUP4 GROUPS 17:27:01
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3 _Phase 350V LOCAL QUIT 3_Phase 350V LOCAL QUIT
OUTPUT SETTING Save/Recal | OQUTPUT SETTING Save/Recal |
:1 Vac = 0.0V F = 60.00Hz i :1 Vac = 0.0V F = 60.00Hz e
2 Vac = 0.0V F = 60.00Hz | sciiing 2 Vac = 0.0V F =  60.00Hz | sciing
33 Vagc = 0.0V F = 60.00Hz Tavs 33 Vac = 0.0V F = 60.00Hz Tavs
CHANNEL DATA Syeton Dals MEASUREMENT Systen Dals
Vv = 0.00 VA = 0.0
I = 0.000 PF = 0.000
Recall V = 0 o 0 0 VA = 0 - 0 Recall
Save system data to GROUP 1 it 1 = 0.000 PF = 0.000 Setiing
Recall 83 V = 0 o 0 0 VA = 0 H 0 Recall
System Data I = 0.000 PF = 0.000 System Data
Data Log V12 = 0 a 0 0 V23 = 0 5 0 0 Data Log
e Vs = 0.00 Po = 0.0 e
‘ ‘ ‘ ‘ ‘ 2018704113 Recall Recall Recall Recall Recall ks 2018704113
17:27:34 GROUP1 | GROUPZ | GROUP3 | GROUP4 | GROUPS 17:28:26

E The AC Source has 11 groups of memory: GROUP 0 and GROUPs 1-10.
1 GROUP 0 will save the power-on default. The data saved in GROUP 0

: will be recalled automatically and loaded when the AC Source powers on
: again. The data saved in GROUPs 1-10 need to be loaded manually.

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 for recovery,
remove the error load and press to release protection for normal operation. To return
to normal output after the protection is triggered for latch, remove the error load and press

0} . :
to restart and release protection for normal operation.

The table below lists the software protection:

Protection Description
SYS OCP(1/2/3) Occurs when the output current exceeds the limit or specification.
SYS OPP(1/2/3) Occurs when the output power exceeds specification.
SYS OVP(1/2/3) Occurs when the output voltage exceeds the limit of each range.
Remote - Inhibit Executes remote inhibit.

SYS SENSE FAULT The REMO_TE _SENSE is not connected or the voltage
compensation is over 10V.
SYS SELF-TEST The power on self-test has output error.
NG(1/2/3)

The table below lists the hardware protection:

Protection Description
(®1/2/3) AD_FAN FAIL |AC/DC stage fan failure protection.
(91/2/3) DA_FAN FAIL |[DC/AC stage fan failure protection.
The internal AD power stage protection indicating the output
(®1/2/3) AD_PFC_OVP voltage is over the specification.

(©1/2/3) AD_PFC_UVP The internal AD power stage protection indicating the output
- - voltage is under the specification.

(®1/2/3) DD VDC1 OVP [The internal DD power stage protection indicating the output
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voltage is over the specification.

The internal DD power stage protection indicating the output

voltage is under the specification.

The internal DD power stage protection indicating the output

voltage is over the specification.

(41/2/3) DD_VDC2_UVP The inte_rnal DD power stage protection indicating the output
voltage is under the specification.

SYS SHORT(1/2/3) Short circuit protection.

(®1/2/3) DD_VDC1_UVP

(®1/2/3) DD_VDC2_OVP

SYS INT_ LINE Occurs when the line input voltage is under 170Vac or over
270Vac.
OTP Occurs when the AC Source’s internal temperature is too high.

3_Phase 350V LOCAL QUIT

OUTPUT SETTING Main

1 Vac = 0.0V E = 60.00Hz
22 Vac = 0.0V El= 60.00Hz
3 Vac = 0.0V F = 60.00Hz

PROTECTION

5YS INT_LINE

2018/04/16
10:34:25

: The protection point varies by the measurement error; it may act before

: reaching the protection point set.
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4. Calibration

4.1 Introduction

The AC Source has a simple built-in procedure to calibrate the output and measure the
accuracy without opening the chassis. Simply follow the procedure step by step for operation.
A voltage meter, current meter, and an adequate load with a +10V dc power supply are
required to perform the calibration. For the connections of these instruments refer to Figure
4-1. There are 3 items required for calibration: output voltage, output current and external
reference. They do not need to be calibrated at the same time. Select them for calibration as
needed.

]
N L3 L2 L1 ) ¥
Output Voltage
Meter
AC Source
61509
L rr—d

Figure 4-1

: If the ambient temperature is <25°C, the AC source needs to warm up for

E 20 minutes before calibration to allow the internal temperature to reach
1 the normal operating temperature to ensure the calibration is correct.

4.2 Manual Calibration

Select “Calibration” in the CONFIG function (3_Phase Mode/1_Phase Mode) to enter the
calibration procedure. Before any calibration items appear, input the password. The password
is included in the manual to ensure this manual is read before executing the calibration
procedure.
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CALIBRATION Config

Others

Calibration

Enter Password: ****

System

{You can get password in user's manual) Information

Factory
Default

Master/Slave
Function

More
2 of 2

17:21:53

‘ ‘ ‘ ‘ ‘ 2018104116

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

2. 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 run in 3-phase mode and is prohibited in 1-phase mode. Press [ENTER| to continue the
calibration procedure.

CALIERATION Config

Calibration Program is only
running in three phase mode.

DO NOT connect output in
single phase mode.

Press <ENTER> to continue.

17:21:58

Ouit ‘ ‘ ‘ ‘ ‘ 2018/04/16

Select the voltage, current, and external reference voltage for calibration.

Yoltage Setting & Measurement : &1

CAL [ BRATION Calikrailen

Run &1 Voltage Setting
and Measurement calibration.

Remove Load Before Calibrating

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

Weleage
Setlingd
Hewiuig,

Currant
Measure

External
gl

IWIEIDATIE
1TzE2: 10
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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 selected after the password has been entered (see section
4.2). Press ‘Voltage Setting & Measure’ at the bottom to calibrate the output voltage and
measurement.

Voltage Setting & Measurement : &1

CALTBRATION Calibration
175V Range : Offset voltage

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

2018/06/06
16:31:49

The Voltage Setting & Measurement Calibration screen provides the option of conducting the
175V Range Offset voltage calibration or the 175V Range Voltage Setting calibration. Press
to continue to the Offset voltage calibration or press to go into the 175V Range
Voltage Setting & Measurement calibration procedure.

Voltage Setting & Measurement :®1

CALIBRATION Calibratien
178V Range
A).Keyin the DVM measured Vdc,then press <ENTER>
Vdc offset = 0. 0mV
(repeat this step until Vdc offset <+-10mv>).

11:22:48

‘ ‘ ‘ ‘ ‘ 2018704720

For step A in the 175V Range Offset voltage calibration procedure, use a Digital Voltage
Meter (DVM) to measure the AC Source’s output DC voltage in mV and key in the measured
value. Keep monitoring/entering the DVM readings and input/output of the DC voltage until
the DC offset is lower than £10 mV.
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1. The Vdc offset can be positive or negative. Connect the positive
terminal of the 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 & Measurement.

For step B in the 175V Range Offset voltage calibration procedure, wait for 2 seconds and
press ENTER]; the display will show the current Vac and Vdc offset voltages calculated by the
AC Source.

Voltage Setting & Measurement : &1

CALIBRATION Calibratien
175V Range
A).Keyin the DVM measured Vdc,then press <ENTER>
Vdc offset = =1.0my

(repeat this step until Vdc offset <+-10mV>).

B).Wait 2 seconds,then press <ENTER>.
Vac = 0.00v Yde = 0.00v 1

2018/04/20
11:23:56

For step C in the 1750V Range Offset voltage calibration procedure, the display shows the
175V Range Offset voltage calibration has been completed. Press to go into the save
screen as shown below, or press to continue to the 175V Range Voltage setting and
measurement calibration procedure.

Voltage Setting & Measurement : &1

CALIBRATION Calibration
175Y Range
A) .Keyin the DVM measured Vdc,then press <ENTER>
Vdc oftset = -1.0my

{repeat this step until ¥dc offset <+-10my>).

B).Wait 2 seconds,then press <ENTER>.
Yac = 0.00v Vdc = 0.00v ———

C).Calibration for 175V Range offset is completed,
press <ENTER*> to run 175V setting & meas. e —
calibration.

2018104120
11:24:00

Press ‘Yes’ on the right to save the calibration result.
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CALIBRATION Calibration

Yes

Do you want to save calibrating
data? 2

17:39:14

‘ ‘ ‘ ‘ ‘ 2018/04/16

: The AC Source calibration procedure steps can be executed separately;

1 o . .

1 however, it is better to follow the calibration sequence step by step (step

i A, step B ...) or it may cause an output and measurement error.

Once the 175V Range Offset voltage calibration is done, the screen provides the option of
conducting the 175V Range Setting & Meas. Calibration or going to the 350V Range Offset
calibration. Press ENTER| to continue to the Setting & Meas. calibration or press to goto
the 350V Range Offset voltage calibration procedure.

Voltage Setting & Measurement:®1

CALIBRATION Calibration

175V Range : Setting & Meas.

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

16:34:08

‘ ‘ ‘ ‘ ‘ 2018/06/06

For step A in the 175V Range Setting & Meas. calibration procedure, remove the load. Check
if the output AC voltage measured by the DVM is about 15Vac. This is to confirm the

connection is correct. Press ENTER|.
Voltage Setting & Measurement : &1

CALIBRATION Calibration
175V Range
A).Check if the DVM measured value is about 15Vac?
If NO, check DVM connection.If YES,press <ENTER>.

2018/04/20
11:24:15
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For step B in the 175V Range Setting & Meas. calibration procedure, check if the DVM
measured output voltage is about 120Vac. Input the value measured by the DVM and press

ENTER,
Voltage Setting & Measurement : &1

CALIBRATION Calibratien
175V Range
A).Check if the DVM measured value is about 15Vac?
If NO, check DVM connection.If YES,press <ENTER>.

B).Keyin the DVM measured Vac,then press <ENTER>.
Vac =_ 0.000V

2018/04/20
11:24:18

For step C in the 175V Range Setting & Meas. calibration procedure, check if the DVM
measured output voltage is about 175Vac. Input the value measured by the DVM and press

ENTER,
Voltage Setting & Measurement : &1

CALTBRATION Calibratien
175V Range
A).Check if the DVM measured value is about 15Vac?
If NO, check DVM connection.If YES,press <ENTER>.

B).Keyin the DVM measured Vac,then press <ENTER>.
Vac =119.030V

C).Keyin the DVM measured Vac,then press <ENTER>.
Vac =_ 0.000V

2018704720
11:25:14

For step D in the 175V Range Setting & Meas. calibration procedure, the display shows the
175V Range Setting & Meas. calibration has been completed. Press to go into the save
screen as shown below, or press ENTER| to continue to the 350V Range Offset Voltage
calibration.

4-6



Calibration

Voltage Setting & Measurement : &1

CALIBRATION Calibratien
175V Range
A).Check if the DVM measured value is about 15Vac?
If NO, check DVM connection.If YES,press <ENTER>.

E).Keyin the DVM measured VYac,then press <ENTER>.
Vac =119.030V

C).Keyin the DVM measured Vac,then press <ENTER>.
Vac =173.550V

D).Calibration for 175V Range is completed,
press <ENTER> to run 350V Range calibration.

2018/04/20

11:26:26
Press ‘Yes’ on the right to save the calibration result.
CALIBRATION Calibration
Yes
Do you want to save calibrating
data? i
‘ ‘ ‘ ‘ 2018104718
17:39:14

Once the 175V Range Setting & Measurement calibration is done, the screen provides the

option of conducting the 350V Range Offset calibration or the 350V Range Setting &
Measurement calibration. Press ENTER]| to continue to the 350V Range Offset voltage

calibration or press to go to the 350V Range Setting & Measurement calibration.

Voltage Setting & Measurement : &1

CALIBRATION Calibration
350V Range : Offset voltage

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

16:34:14

‘ ‘ ‘ ‘ ‘ 2018/06/06

For step A in the 350V Range Offset voltage calibration procedure, use a Digital Voltage
Meter (DVM) to measure the AC Source’s output DC voltage in mV and key in the measured
value. Keep monitoring/entering the DVM readings and input/output of the DC voltage until
the DC offset is lower than £10 mV.
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Voltage Setting & Measurement : &1

CALIBRATION Calibratien
350V Range
A).Keyin the DVM measured Vdc,then press <ENTER>
Vdc offset = 0. Omy

(repeat this step until Vdc offset <+-10mV>).

2018/04/20
11:25:33

For step B in the 350V Range Offset voltage calibration procedure, wait for 2 seconds and
ENTER

press ; the display will show the current Vac and Vdc offset voltages calculated by the
AC Source.
Voltage Setting & Measurement : &1
CALIBRATION Calibration
350V Range
A).Keyin the DVM measured Vdc,then press <ENTER>

Vdc offset = 7. 3my
(repeat this step until Vdc offset <+-10mV>).

B).Wait 2 seconds,then press <ENTER>».
Vac = 0.04V Yde = 0.02¥

11:26:13

‘ ‘ ‘ ‘ ‘ 2018704720

For step C in the 350V Range Offset voltage calibration procedure, the display shows the
350V range Offset voltage calibration has been completed. Press to go to the save
screen as shown below, or press to continue to the 350V Range voltage setting and
measurement calibration procedure.

Voltage Setting & Measurement : &1

CALTBRATION Calibration
350V Range
A).Keyin the DVM measured Vdc,then press <ENTER>
Vdc offset = 7.3my

(repeat this step until Vdc offset <+-10mV>).

B).Wait 2 seconds,then press <ENTER>.
Vac = 0.04V Vde = 0.02V

C).Calibration for 350V Range offset is completed,
press <ENTER> to run 350V setting & meas.
calibration.

2018/04/20
11:26:17

Press ‘Yes’ on the right to save the calibration result.



CALIBRATION

Do you want to save calibrating
data?

Calibration

Yes

No

2018/04/16
17:39:14

Calibration

Once the 350V Range Offset voltage calibration is done, the screen will provide the option of
conducting the 350V Range Setting & Measurement calibration or going to the calibration
main screen. Press ENTER| to continue to the Setting & Measurement calibration or press

to go into the calibration main screen.

Voltage Setting & Measurement : &1

CALIBRATION
350V Range : Setting & Meas.

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

Calibration

2018/06/06
16:34:23

For step A in the 350V Range Setting & Measurement calibration procedure, remove the load.
Check if the output AC voltage measured by the DVM is about 30Vac. This is to confirm the

connection is correct. Press ENTER.

Voltage Setting & Measurement : &1

CALTBRATION
350V Range
A).Check if the DVM measured value is about 30Vac?
If NO, check DVM connection.If YES,press <ENTER>.

Calibration

2018/04/20
11:26:28

For step B in the 350V Range Setting & Measurement calibration procedure, check if the DVM
measured output voltage is about 240Vac. Input the value measured by the DVM and press

ENTER.
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Voltage Setting & Measurement : &1

CALIBRATION Calibratien
350V Range
A).Check if the DVM measured value is about 30Vac?
If NO, check DVM connection.If YES,press <ENTER>.

B).Keyin the DVM measured Vac,then press <ENTER>.
Vac =_ 0.000V

11:26:33

‘ ‘ ‘ ‘ ‘ 2018/04/20

For step C in the 350V Range Setting & Measurement calibration procedure, check if the
DVM measured output voltage is about 350Vac. Input the value measured by the DVM and

press ENTER,
Voltage Setting & Measurement : &1

CALTBRATION Calibratien
350V Range
A).Check if the DVM measured value is about 30Vac?
If NO, check DVM connection.If YES,press <ENTER>.

B).Keyin the DVM measured Vac,then press <ENTER>.
Vac =237.950V

C).Keyin the DVM measured Vac,then press <ENTER>.
Vac =_ 0.000V

11:26:43

‘ ‘ ‘ ‘ ‘ 2018704720

For step D in the 350V Range Setting & Meas. calibration procedure, the display shows the
350V Range Setting & Meas. calibration has been completed. Press to go to the save
screen as shown below, or press ENTER| to continue voltage calibration for other phases.

Voltage Setting & Measurement : &1

CALTBRATION Calibration
350V Range
A).Check if the DVM measured value is about 30Vac?
If NO, check DVM connection.If YES,press <ENTER>.

B).Keyin the DVM measured Vac,then press <ENTER>.
Vac =237.950V

C).Keyin the DVM measured Yac,then press <ENTER>.
Vac =346.940V

D).Calibration for 21 Voltage Setting & Measurement
is completed.Press <ENTER> to continue.

2018/04/20
11:26:565

Press ‘Yes’ on the right to save the calibrated result.
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CALIBRATION Calibration

Yes

Do you want to save calibrating
data? 2

2018/04/16
17:39:14

1. Press [ENTER) at the last step to continue calibrating the 2™ and 3™
phases.

2. If is pressed without saving the result, the calibration result is
kept until the power is turned off.

4.2.2 Current Measurement Calibration

CALIBRATION CHOICE can be selected after the password has been entered (see section
4.2). Press ‘Current Measure’ at the bottom to calibrate the current measurement. The
calibration value is different for the 61509 and will be specified in each step.

Current Measurement ;&1

CALIBRATION Calibration

Run &1 Current Measurement
calibration.

Remove Load Before Calibrating

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

Yoltage
Settingd
Measure.

DC Gain
SEL1

External
Vref

Current
Measure.

2018/06/06
17:33:05

For step A of ACCURACY CALI in Current Measure, wait for 2 seconds and press ENTER;;
the display will show the current values for lac = 0.00A and Idc = 0.00A measured by the AC
Source.
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Current Measurement : &1

CALIBRATION Calibratien
A).Wait 2 seconds,then press <ENTER>.
Tac = 0.00A Idec =0.00A
2018704719
13:38:02

For step B, adjust the load to 4Q) for output and press ENTER|. The AC Source will output
40Vac for the 61509. Use a Current Meter (or Power Analyzer) to measure the output current.
Enter the measured value and press ENTER)|.

Current Measurement : ®1

CALIBRATION Calibration
A).Wait 2 seconds,then press <ENTER>.
Tac = 0.00A Idec =0.00A

B) . Apply load to output.i10A or 4.0Q @40Vac
Keyin the measured Iac, then press <ENTER>
Iac =_ 0.0004

13:40:10

‘ ‘ ‘ ‘ ‘ 2018704719

Press ENTER| to continue the calibration procedure. The load will be disconnected.

Current Measurement : &1

CALTBRATION Calibratien
A).Wait 2 seconds,then press <ENTER>.
Iac = 0.00A Idc =0.00A

B).Apply load to output.i10A or 4.0Q @40Vac
Keyin the measured Iac, then press <ENTER>
Tac = 9.5614

Press <ENTER> to continue.

13:40:36

‘ ‘ ‘ ‘ ‘ 2018704719

In step A, wait for 2 seconds and press ENTER]; the display shows lac = 0.00A and Idc =
0.00A, as measured by the AC Source.
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CALIBRATION
A).Wait 2 seconds,then press <ENTER>.
Tac = 0.00A Idec =0.00A

Calibration

Calibration

2018/04/19
13:40:49

For step B, adjust the load to 4Q) for output and press ENTER|. The AC Source will output
80Vac for the 61509. Use a Current Meter (or Power Analyzer) to measure the output current.

Enter the measured value and press ENTER)|.

Current Measurement : ®1

CALIBRATION
A).Wait 2 seconds,then press <ENTER>.
Tac = 0.00A Idec =0.00A

B) . Apply load to output.204 or 4.00Q @B0Vac

Calibration

2018704719
13:40:562

Step C is the last step of ACCURACY CALI in Current Measure. Press ENTER| to continue
calibrating the 2" and 3™ phases or press to leave this page.

Current Measurement : &1

CALTBRATION
A).Wait 2 seconds,then press <ENTER>.
Iac = 0.00A Idc =0.00A

B).Apply load to output.20A or 4.0Q @80Vac
Keyin the measured Iac, then press <ENTER>
Tac = 19.2504

C).Calibration for #1 Current Measurement
is completed.Press <ENTER> to continue.

Calibration

Press ‘Yes’ on the right to save the calibration results.

2018704719
13:41:18
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CALIBRATION Calibration

Yes

Do you want to save calibrating
data? 2

2018/04/16
17:39:14

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.

2. Protection is removed temporarily when the calibration procedure is
running. It may cause the AC Source to be damaged if the incorrect
load is applied.

4.2.3 External Vref Calibration

CALIBRATION CHOICE can be selected after the password is entered (see section 4.2).
Press External Vref at the bottom to conduct the external Vref calibration as shown below:

External Vref:®1

CALTERATION Calibration

Run &1 External Vref
calibration.

Remove Load Before Calibrating

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

Voltage
Settingd
Measure.

DC Gain
SEL1

External
Vref

Current

Measure. 17:33:08

‘ 2018/06/06

Step A: Short circuit pin 1 and pin 4 of the Ext. Vref input terminal and press ENTER)|.
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External Vref:&1

CALIBRATION Calibratien

A).Short External Vref pini and pind
,then press <ENTER>.

13:43:18

‘ ‘ ‘ ‘ ‘ 2018706701

Step B: After short circuiting the external Vref input terminal, make the input OV and the
display will show the AC Source’s measured Vdc. Wait for 2 seconds and press ENTER;; the
display will show the current Vdc offset voltage calculated by the AC Source.

External Vref:&1

CALIBRATION Calibratien
A).Short External Vref pini and pind
,then press <ENTER>.

E).Wait 2 seconds,then press <ENTER>.
Vdec = 0.00V

13:43:26

‘ ‘ ‘ ‘ ‘ 2018706701

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

External Vref:&1

CALIBRATION Calibration

A).Short External Vref pini and pind
,then press <ENTER>.

B).Wait 2 seconds,then press <ENTER>.
Vdc = 0.00V

C).Apply 10 Vdc between External VYref pini and pind
then press <ENTER>

20187086701
13:43:29

Step D: Use a DVM to measure the voltage between pin 1 and pin 4 of the Ext. Vref input
terminal, then enter the DC voltage value and press [ENTER
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Vref: &1
CALIBRATION
A).Short External Vref pini and pind

,then press <ENTER>.

External

B) .Wait 2 seconds, then press <ENTER>.
Vdc = 0.00V

c

.Apply 10 Vdc between External Vref pini and pind
then press <ENTER>

D).Wait 2 seconds,

Keyin DVM measured voltage between pini and pind
then press <ENTER>

Vdc = 0.000V

Calibration

2018106101
13:43:33

Step E: Press to go into the save screen as shown below, or press ENTER| to continue

the voltage calibration of the other phases.

External Vref:&1
CALIBRATION
A).Short External Vref pini and pind

,then press <ENTER>.

E).Wait 2 seconds,then press <ENTER>.
Vdec = 0.00V
C).Apply 10 Vdc between External Vref pini and pind

then press <ENTER>
D).Wait 2 seconds,
Keyin DVM measured voltage between pini and pind
then press <ENTER>
Vdc = 10.008V

E).Calibration for #1External Vref is completed

Press <ENTER> to continue.

Calibration

Pressing ‘Yes’ on the right will save the calibrated result.

CALIBRATION

Do you want to save calibrating

data?

2018/06/06
16:34:58

Calibration

Yes

No

E 1. Connect the Ext. Vref input terminal to
1 calibrating other phases.
1 2. Connect the Ext. Vref input terminal to
i calibrating 1-phase.
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Application

5. Application

5.1 Overview

The 61507/61508/61509 AC Sources can not only program a stable sinusoidal output voltage
and frequency, but also provide powerful features to simulate power line interrupts. The
output can be changed using the Sequences in LIST mode (see 5.2), or changed to step by
step in STEP mode (see 5.4.) With these functions, simulations of conditions such as cycle
loss, transient peak, and power attenuation are very easy.

The 61507/61508/ 61509 AC Sources are able to measure the related power parameters
provided in MAIN PAGE (see 3.3); they also provide harmonic measurements up to 50 orders
(see 5.7). In addition, the AC Sources allow the user to edit different harmonic components
to synthesize the harmonic distortion waveform (see 5.5). They have 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 350V LOCAL QUIT

OUTPUT SETTING Setting
1 Vac = O.DV F = G0.00HZ OUTPUT:
2 Vac = 0.0V F = 60.00HZz |More Setting
33 Vac = 0.0V F = 60.00Hz Measurement
MEASUREMENT Sl
. \' = 0.00 VA = 0.0 Vit
et 1 = 0.000 PF = 0.000 Yjsmey
. Vv = 0.00 Po = 0.0 it
I = 0.000 PF = 0.000 e
Vo= 000 P o= 0.0 —
I = 0.000 PF = 0.000 Mode
Vi = 0.00 Vs = 0.00 Print
“V¥y =  0.00 Po = 0.0 Seroon
| e | e i

5.2 List Mode

Press ‘Output Mode’ on the right on the MAIN PAGE (see 3.3) to go to the Output Mode
command line and press ‘List Mode’ at the bottom to go into the List Mode command line.

3 _Phase LIST MODE:STOP QUIT
QUTPUT SETTING List Mode
31 Vac = 0.0V F = 60.00Hz ]
2Vac = 0.0V F = 60.00Hz | ™
=3 Vac = 0.0V F = 60.00Hz Causle
MEASUREMENT Lodividusl
. ') = 0.00 Po = 0.0 cm:ze
I = 0.000 PF = 0.000 Disable
- Vv = 0.00 Po = 0.0
I = 0.000 PF = 0.000
- Vv = 0.00 Po = 0.0
I = 0.000 PF = 0.000
Vi = 0.00 Vez = 0.00
Vs = 0.00 Po = 0.0 et

Harmonic | 2017711130
Meas. 13:19:50

Inter-
harmanics

Step
Mode

Pulse

Made Synthesis
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Press ‘Edit’ on the right to go to the setting page.

3 _Phase LIST MODE QUIT

LIST MODE SETTING List Mode
Vac start = 0.0v Vac end = 0.0v i
i

F  start = 60.00Hz F end = 60.00Hz Each
Vdec start = 0.0v Vdc end = 0.0v

Degree = 0.0° Wavefarm = A Trigger
Auto

Time = 0.0ms
Vac start = 0.0v Vac end = 0.0v

F  start = 60.00Hz F end = 60.00Hz
22 Vdc start = 0.0v Vdc end = 0.0v

Degree = 240.0° Waveform = A Count
1

Base
Time

Time = 0.0ms
Vac start = 0.0v Vac end = 0.0v

F  start = 60.00Hz F end = 60.00Hz
23 Vdc start = 0.0V ¥dc end = 0.0V

Degree = 120.0° Waveform = A Execution
Page

Sequence
0

Time = 0.0ms

List
Mode

Harmonic | 2017711130
Meas. 13:20:01

Inter-
harmanics

Pulse
Mode

Step

Mode Synthesis

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

Trigger method: Auto / Manual / Excite.

Auto: Finishes all counts when triggered.

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

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

Couple: Individual / ®1+P2+03.

Individual: The three phases are set separately.

O1+P2+d3: The settings of the second and third phases are the same as the settings of the
first phase; only the first phase needs to be set.

Phase Continue: Disable/Enable.

Disable: The start angle of every Sequence will follow the Degree setting of each Sequence
setting.

Enable: The start angle of every Sequence will automatically change based on the last output
angle of the previous Sequence. The Degree setting of every Sequence will be ignored when
Enable is set.

Base sequence unit: Time / Cycle.
Time: The sequence unit is time.
Cycle: The sequence unit is cycle.

Count: The number of sequence execution times.
Count = 0: unlimited execution.

Sequence: Sequence number.

The sequence starts at 0 and the maximum number of sequences is 99. The phase difference
of the second/third phase and the first phase of Sequence 0 is fixed at 120°. The angle of the
second/third phase cannot be used in Sequence 0.

Degree: The phase angle when the sequence starts.

Vac start, F start, Vdc start: The initial waveform when the sequence starts.
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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 List mode and the LCD
will show LIST MODE: STOP on the top. STOP indicates the present trigger state. Press
‘Trigger’ on the right to trigger the output and the LCD will show RUNNING to indicate that the
List mode is under execution. 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:

3 Phase LIST MODE:STOP QuIT 3 Phase LIST MODE :RUNNING
OUTPUT SETTING List Mode OUTPUT SETTING List Mode
ssVac = 0.0V F = 60.00Hz _ ssVac = 0.0V F =  60.00Hz
2 Vac = 0.0V F = 60.00Hz | " 2 Vac = 0.0V F = 60.00Hz | ™
s Vac = 0.0V F = 60.00HZ | coue s Vac = 0.0V F = 60.00Hz
MEASUREMENT Lndividuzl HEASUREMENT
V = 0.00 Po = 0.0 Phase V = 0.00 Po = 0.0
1 = 0.000 PF = 0.000 e 1 = 0.000 PF = 0.000
LY = 000 P = 0.0 LY = 000 P = 0.0
I = 0.000 PF = 0.000 I = 0.000 PF = 0.000
LV = 000 P = 0.0 [ vV = 0.00 P = 0.0 |
I = 0.000 PF = 0.000 I = 0.000 PF = 0.000
Viz = 0.00 Vs = 0.00 i Viz = 0.00 Vaz = 0.00
*WVy = 0.00 Po = 0.0 Edit *Vy =  0.00 Po = 0.0
foe | He | e | memthesrl e e e e L B T P e

If the AC Source is operating, pressing |OUT/QUI 1 will stop the output and the waveform will
drop to zero volts. Press OUT/QUIT] again and the AC Source only outputs the waveform set

in MAIN PAGE. ‘Trigger’ must be pressed to re-trigger the source. When pressing to exit
the LIST page, the programmed 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 = OV
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

The following screens show the page settings for LIST MODE:
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1_Phase LIST MODE QUIT 1_Phase LIST MODE QUIT
LIST MODE SETTING List Mode LIST MODE SETTING List Mode
Vac start = 0.0V Vac start = 0.0V
Vac end = 0.0V Vac end = 0.0V
F start = 60.00Hz T:‘ig?er F start = 60.00Hz T:g?cr
F end = 60.00Hz — F end = 60.00Hz -
Vde start = 0.0V o2 Vde start = 0.0V e
Vdc end = 0.0V Vdc end = 0.0V
Degree = 0.0° oo Degree = 0.0° oo
Waveform = A Sequence Waveform = A Sequence
Time = 0.0ms 0 Time = 0.0ms 0
Execution Execution
Page Page
- e e O R I - P -l =) T
1_Phase LIST MODE QUIT 1_Phase LIST MODE QUIT
LIST MODE SETTING List Mode LIST MODE SETTING List Mode
Vac start = 0.0V Vac start = oV
Vac end = 0.0V Vac end = 0.0V
F start = 60.00Hz T:g?er F start = 60.00Hz T:g?cr
F end = 60.00Hz - F end = 60.00Hz -
Vde start = 0.0V Eoe Vde start = 0.0V ate
Vdc end = 0.0V Vdc end = 0.0V
Degree = 0.0° — Degree = 0.0° .
Waveform = A Sequence Waveform = A Sequence
Time = 0.0ms 0 Time = 0.0ms 0
Execution Execution
Page Page
- e I O R I B P el ) T
1_Phase LIST MODE QUIT 1_Phase LIST MODE QUIT
LIST MODE SETTING List Mode LIST MODE SETTING List Mode
Vac start = 20.0V Vac start = 20.0V
Vac end = 100.0V Vac end = 20.0V
F start = 50.00Hz T:g?er F start = 50.00Hz T:g?cr
F end = 50.00Hz - F end = 50.00Hz -
Vde start = 0.0V Eate Vdc start = 0.0V Eate
Vdc end = 0.0V Vdc end = 100.0V
Degree = 90.0° e Degree = 0.0° =i
Waveform = A Sequence Waveform = A sequence
Time = 75.0ms 0 Time = 80.0ms 1
Execution Execution
Page Page
- e e O N I B P el = T
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1 _Phase LIST MODE QUIT
LIST MODE SETTING List Mode

Vac start = 20.0V

Vac end = 120.0V

F Slart = SOOOHZ T:‘ig?er

F end = 500.00Hz |

Vdc start = 0.0V ese

Vdc end = 0.0V —

Degree = 0.0° o

Waveform = A Sequence

Time = 100.0ms 2
Execution
Page

Coll \ e et | s B R b

The trigger waveform when the settings are done is shown below:

Phase Continue Disable

V: 100V/div
Time: 50ms/div

Phase Continue Enable

V: 100V/div
Time: 50ms/div

5-5



Programmable AC Source 61507/61508/61509 User’'s Manual

5.3 Pulse Mode

Press ‘Output Mode’ on the right on the MAIN PAGE (see 3.3) to go to the Output Mode
command line and press ‘Pulse Mode’ at the bottom to go to the Pulse Mode command line.

3_Phase PULSE MODE:STOP QUIT 3 _Phase PULSE MODE QUIT
OUTPUT SETTING Pulse Mode PULSE MODE SETTING Pulse Mode
31 Vac = 0.0V F = 60.00Hz ) g = S0 iz = WLk i
22 Vagc = 0.0V F = 60 . 00Hz Trigger F = 60.0DHz Duty cycle=  50.0% Each
s Vac = 0.0V F = 60.00Hz " obegree = 00 wavetorm = —
MEASUREMENT Period = 100. 0ms Auto
v = 0.00 Po = 0.0 Yac = 50.0V Yde = 0.0V o
L = 0.000 PF = 0.000 F = 50.00Hz Duty cycle=  50.0% 0
Vv =] 0.00 Po = 0.0 & Degree = 0.0° Waveform = A
1 = 0.000 PF = 0.000 Period = 100.0ms
vV = 0.00 Po = 0.0 Vac = §50.0V Vde = 0.0V = |
H I = 0.000 PF = 0.000 F = 50.00Hz Duty cycle=  50.0%
Viz = 0.00 Va3 = 0.00 ] - Degree = 0.0° Waveform = A Exccution
Wy = 0.00 Po = 0.0 Foi Period = 100. Oms Page
S A A

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

Trigger method: Auto / Manual / Excite.

Auto: Finishes all counts when triggered.

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

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

Count: The number of pulses.

Vac, F, Vdc: The Vac, F, and Vdc output pulse voltage and frequency.
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 pulse phase degree.

After setting the sequences, press ‘Execution Page’ on the right to exit the Pulse mode and
the LCD will show PULSE MODE : STOP on the top. STOP indicates the present trigger state.
Press ‘Trigger’ on the right to trigger the output and the LCD will show RUNNING to indicate
Pulse mode is being executed. 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:
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3 Phase PULSE MODE :STOP QuUIT 3 Phase PULSE MODE :RUNNING
OUTPUT SETTING Pulse Mode OUTPUT SETTING Pulse Mode
s« Vac = 0.0V F = 60.00Hz | &« Vac= 0.0V F = 60.00Hz |
2 Vac = 0.0V F = 60.00Hz & ™ 2 Vac = 0.0V F = 60.00Hz | °
s Vac = 0.0V F = 60.00Hz s Vac = 0.0V F = 60.00Hz
MEASUREMENT MEASUREMENT
LY = 000 P = 0.0 LV = 3873 P = -0.0
I = 0.000 PF = 0.000 I = 0.060 PF = -0.002
LY = 000 P = 0.0 [V = 38569 P = -0.0
I = 0.000 PF = 0.000 1 = 0.016 PF = -0.000
LY = 000 P = 0.0 [V = 38.91 P = 0.0
I = 0.000 PF = 0.000 1 = 0.120 PF = 0.000
Viz = 0.00 Vaz = 0.00 ] Vi = 0.36 Vaz = 0.53
*Vuy = 0.00 Po = 0.0 Edlt Vg = 0.27 Po = -0.0
I e - - - e = et

If the AC Source is operating, pressing |OUT/QUI 1 will stop the output and the waveform will
drop to zero volts. Press (OUT/QUIT]| again and the AC Source will output the waveform set in
MAIN PAGE. Trigger must be pressed to re-trigger the source. When pressing to exit the
PULSE page, the pulse will be ended.

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: O

The following screens show the page settings for PULSE MODE:

1_Phase PULSE MODE QUIT 1_Phase PULSE MODE QUIT
PULSE MODE SETTING Pulse Mode PULSE MODE SETTING Pulse Mode
Vac = 0.0V Vac = 0.0V
Vde = 0.0V Vdec = 0.0V
F = 50.00Hz oaey F = 50.00Hz WL
Duty cycle= 50.0% | Duty cycle= 50.0% St
Degree = 0.0° 0 Degree = 0.0° 2
Waveform = A Waveform = A
Period = 0.0ms — Period = 0.0ms
Execution Execution
Page Page
- R e = e R - - P R = CR
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The trigger waveform when the settings are done is shown below:

1 Phase PULSE MODE QUIT
PULSE MODE SETTING Pulse Mode
Vac = 100.0V
Vde = 0.0V
F = 50.00Hz Tigger
Duty cycle= 35.0% i
Degree = 90.0°
Waveform = A
Period = 100.0ms
Execution
Page
e e e e

V: 100V/div
Time: 40ms/div

5.4 Step Mode

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

3 Phase STEP MODE:STOP QUIT 3 Phase STEP MODE QUIT
OUTPUT SETTING Step Mode STEP MODE SETTING Step Mode
s Vac = D.OV F= B0.00Hz vde = 0.0V Vac L aVac ooV .
Trigger F 80.00Hz F 0.00Hz Each
32 Vac = 0.0v F = 60.00Hz Vde = 0.0V o i 0.0V v 0.0V
#3 Vac = 0.0V F = 60.00Hz Vde = 0.0v Degree 0.0° Waveform = A Trigger
MEASUREMENT Count 0 Duel | 0. Oms fute
= = Yac 0.0v aVac 0.0V
. Vv 0.00 Po 0.0
_ _ F 0.00Hz &F 0.00Hz
I - 0.000 PF 0.000 32 Vdc 0.0V AVdc 0.0V
22 v = 0.00 Po = 0.0 Degree 0.0° Waveform = A
I = 0.000 PF = 0.000 Count 0 Dmel | 0.0ms
= = Vac 0.0V AVac 0.0V
. Vv 0.00 Po 0.0
= = F 60.00Hz AF 0.00Hz
I — 0.000 PF — 0.000 33 Vdeo 0.0V aVde 0.0V
s V12 - 0 9 0 0 V23 - 0 z 00 Edit Degree 0.0° Waveform = A Execution
Va = 0.00 Po = 0.0 Count 0 Dmell | 0.0ms Face
List Pulse Step . Inter- Harmonic | 2017711130 List Pulse Step : Inter- Harmonic | 2017111730
Mode Mode ‘ Mode Syniteais harmonics Meas. 13:26:38 Mode ‘ Mode ‘ Mode Synthesis harmonics Meas. 13:26:46
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STEP Mode provides a simple auto switch function to change the output voltage in steps.
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 remain in the last
state after execution.

Trigger method: Auto / Manual.
Auto: 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, and Vdc initial values when the 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)

Degree: The output phase angle of each step.

Press ‘Step Mode’ at the bottom to go to the STEP page. The LCD shows STEP MODE:
STOP on the top. STOP indicates the present trigger state. Press Trigger to trigger the output
and 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 TRIG_CONTINUE is pressed.
When the AC Source finishes all Counts, the LCD will show STOP and the AC Source will
QUIT.

3 Phase STEP MODE:STOP QuIT 3 Phase STEP MODE : RUNNING
OUTPUT SETTING Step Mode QUTPUT SETTING Step Mode
& Vac = 0.0v F = 60.00Hz Vdc = 0.0v &1 VYac = 0.0V F = 60.00Hz Vdc = 0.0V
Trigger Stop
32 Vac = 0.0V F = 60.00Hz Vde = 0.0V %2 Vac = 0.0V F = 60.00Hz Vde = 0.0V
3 Vac = 0.0V F = 60.00Hz Vde = 0.0V #3 Vac = 0.0V F = 60.00Hz Vde = 0.0v Pause
MEASUREMENT MEASUREMENT
V = 0.00 Po = 0.0 V = 0.05 Po = =-0.0
1 = 0.000 PF = 0.000 1 = 0.060 PF = -1.000
V = 0.00 Po = 0.0 V = 0.39 Po = -0.0
1 = 0.000 PF = 0.000 ¥1 = 0.016 PF = -0.996
LV = 000 P = 0.0 vV = 0.0 P = -0.0 [
I = 0.000 PF = 0.000 I = 0.120 PF = -0.526
Viz = 0.00 Vaz = 0.00 ] Vi = 0.35 Va3 = 0.46
*Vuy = 0.00 Po = 0.0 Bt *Vu = 0.18 Po = -0.0
oI o T B B i Mo | R | b Pt I S

If the AC Source is outputting, pressing [OUT/QUIT]| will stop the output and the waveform will
drop to zero volts. Press (OUT/QUIT| again and the AC Source will output the waveform set in
MAIN PAGE. Press Trigger again to re-trigger the output. If the AC Source is not outputting,
the user can press to output the STEP waveform directly. 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 the next voltage if Trigger UP is selected; and the output waveform
changes to the previous voltage if Trigger DOWN is selected.
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3 Phase STEP MODE :RUNNING
OUTPUT SETTING Step Mode
& Vac = 0.0V F = 60.00Hz Ydc = 0.0V
STOP
32 Vac = 0.0V F = 60.00Hz Ydc = 0.0V
#3 Vac = 0.0V F = 60.00Hz Vde = 0.0V Trigger
MEASUREMENT e
v = 0.08 Po = -0.0 Trigger
&1
I = 0.059 PF = -0.888 DOwN
V = 0.39 Po = -0.0
¥1 = 0.016 PF = -1.000
V = 0.10 Po = -0.0
®1 = 0.120 PF = -0.552
Viz = 0.35 Vz = 0.46
*Vy = 0.19 Po = -0.0
| | e | | e [

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

The following screen captures show the setting screens of STEP MODE.

1_Phase STEP MODE QUIT 1_Phase STEP MODE QUIT
STEP MODE SETTING Step Mode STEP MODE SETTING Step Mode
Vac = 0.0V Vac = 40.0V
aVac = 0.0V aVac = 10.0V
Vdc = 0.0V T:\il??:r Vdc = 0.0V T:Egzr
aVdc = 0.0V - aVdc = 20.0V
F = 60.00Hz F = 50.00Hz
AF = 0.00Hz AF = 50.00Hz
Degree = 0.0° Degree = 90.0°
Count = 0 Count = 3
Waveform = A Waveform = A
Dwel | = 0.0ms Execution Dwel | = 60.0ms Execution
Page Page
e \ T W | B G (BT \ e W D S
1_Phase STEP MODE:STOP
QUTPUT SETTING Step Mode
Vac = 70.0V F = 200.00Hz ]
Vde = 60.0V Traer
MEASUREMENT
Vv = 92.39 Po = 3.6
I = 0.064 PF = 0.612
Vac = 69.94 Vdc = 60.38
Iac = 0.024 Idec = 0.059
Vpk = 159 .56 VA = 5.9
Ipk = 0.111 CF = 1.735
Edit
| ] e | | e [
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The trigger waveform when the settings are done is shown below:

V: 100V/div
Time: 40ms/div

5.5 Synthesis Waveform

Press Output Mode on the right in 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.

3_Phase SYNTHESIS:STOP QUIT 3_Phase SYNTHESIS QUIT
SYNTHESIS WAVEFORM FUNDAMENTAL SETTING Synthesis SYNTHESIS WAVEFORM FUNDAMENTAL SETTING Synthesis
&1 Vac_fund = 0.0V F_fund =60Hz Ve = 0.0V Vac fundamental = 0.0V Vde = 0.0V Counae
57 Vac_fund = 0.0V F_fund =80Hz  Vdec = 0.0V Run B Jundanon e P ogiis BegiEe Sl 007 value-1
= - = - - N v 6 v 6 N v 8
B vecEfund =Rl IARRREE tun (e Hz R S LY 2 0.00 0.0]1% 0.00 0.0]36 0.00 0.0 Edit
3 0.00 0.0|20 0.00 0.0/37 0.00 0.0 ALL
SYNTHESIS WAVEFORM MEASUREMENT G oem mal e w3l mm wo
= = 5 0.00 0.0|22 0.00 0.0/39 0.00 0.0
&1 v 0.00 Po 0.0 6 0.00 0.0 23 0.00 0.0|40 0.00 0.0 Clear
I = 0.000 PF = 0.000 7 0.00 0.0 24 0.00 0.0[41 0.00 0.0 el
B 0.00 0.0|25 0.00 0.0(42 0.00 0.0
- Vv = 0.00 Po = 0.0 9 0.00 0.0/ 26 0.00 0.0(43 0.00 0.0 View
= = 10 0.00 0.0 27 0.00 00|44 0.00 0.0 Vavstorn
I 0.000 PF 0.000 1 0.00 0.0 28 0.00 00|45 0.00 0.0
= = 12 0.00 0.0 29 0.00 0.0 |48 0.00 0.0
33 v 0.00 Po 0.0 12 0.00 0.0 30 0.00 0.0 |47 0.00 0.0
I = 0.000 PF = 0.000 14 0.00 ©0.0|31 ©0.00 0.0|48 0.00 0.0
45 000 0.0 32 0.00 00|43 0.00 0.0
Viz = 0.00 Vz = 0.00 16 0.00 0.0|33 0.00 0.0|50 0.00 0.0 :
z _ _ Edit 17 0.00 0.0 34 0.00 0.0 Ezesution
Vs = 0.00 Po = 0.0 16 0,00 0.0/35 0.00 0.0 fact
List Pulse Step { Inter- Harmonic | 201771130 List Pulse Etep 0 Inter- Harmonic | 2017/11i30
Mode Mode Mode SAHEEEEE harmonics Meas. 20:23:16 Mode Mode Mode S harmonics Meas. 20:23:20

The 61507/61508/61509 AC Source provides a Synthesis function to synthesize a waveform.
The harmonic components range up to the 50th order with the fundamental frequency limited
to 50Hz or 60Hz. The size and phase of each order can be easily programmed 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.

6 types of synthesis waveforms can be programmed for execution or saving.

Vac fundamental: The fundamental frequency voltage; the maximum is limited by RANGE
(see 0.)

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

Vdc: The DC voltage component.

Degree: The start angle of the output waveform.

The following is an example of using Synthesis Mode in 1_Phase Mode:

1_Phase 350V LOCAL QUIT

OUTPUT SETTING Seiting
Vac = 0.0V F = 60.00Hz QUTRUT:
More Setting
Measurement
MEASUREMENT Seliing
') = 0.00 Po = 0.0 Wayeform
I = 0.000 PF = 0.000 Miauer
Vac = 0.00 Vdc = 0.00 o
Iac = 0.000 Idc = 0.000 | -™*
Vpk = 0.00 VA = 0.0 )
Ipk = 0.000 CF = 10.000 Mode
o N e e

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

1 _Phase SYNTHESIS:STOP QUIT
SYNTHESIS WAVEFORM FUNDAMENTAL SETTING Synthesis
Vac_fund = 0.0V Run
F_fund =60Hz Vdc = 0.0V
SYNTHESIS WAVEFORM MEASUREMENT
Vv = 0.00 Po = 0.0
I = 0.000 PF = 0.000
Vac = 0.00 Vde = 0.00
Iac = 0.000 Ide = 0.000
Vpk = 0.00 VA = 0.0
Ipk = 0.000 CF = 10.000
Edit
| | e | | e [

Next, press Synthesis at the bottom to go to the Synthesis Mode.

1 Phase SYNTHESIS QUIT
SYNTHESIS WAVEFORM FUNDAMENTAL SETTING Synthesis
Vac fundamental = 0.0V Vdc = 0.0v
o Compose
F fundamental =60Hz Degree = 0.0 Value-1
N vV 8 N A} 6 N W -]
2 0.00 0.0 | 18 0.00 0.0 36 0.00 0.0
3 0.00 0.0 | 20 0.00 0.0 37 0.00 0.0
4 0.00 0.0 21 0.00 0.0 38 0.00 0.0
§ 0.00 0.0 | 22 0.00 0.0 35 0.00 0.0
L] 0.00 0.0 | 23 0.00 0.0 | 40 0.00 0.0
7 0.00 0.0 24 0.00 0.0 | 41 0.00 0.0
8 0.00 0.0 25 0.00 0.0 42 0.00 0.0
9 0.00 0.0 | 26 0.00 0.0 43  0.00 0.0 View
10 0.00 0.0 | 27 0.00 0.0 44 0.00 0.0 Waveform
11 0.00 0.0 | 28 0.00 0.0 | 45 0.00 0.0
12 0.00 0.0 | 28 0.00 0.0 | 45 0.00 0.0
13 0.00 0.0 | 30 0.00 0.0 | 47 0.00 0.0
14 0.00 0.0 | 31 0.00 0.0 | 48 0.00 0.0
15 0.00 0.0 | 32 0.00 0.0 | 43 0.00 0.0
16 0.00 0.0 | 33 0.00 0.0 | 50 0.00 0.0 :
17 0.00 0.0|34 0.00 0.0 Ex;g::""
18 0.00 0.0 3% 0.00 0.0
List Pulse Step i Inter- Harmonic | 20177111730
Mode ‘ Mode Mode Syfitiesls harmanics Meas. 20:24:34

Press Edit on the right to go to the editing screen. Use the arrow keys to move the cursor to

. The example uses the following settings:

the appropriate column and use the numeric keys to key-in the setting, and then press
iENTER

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

Compose = Percent-1
Edit = ®3

Vac fundamental = 100.0V
F fundamental = 60Hz
Vdc = 0.0V

Degree = 0.0°
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1_Phase SYNTHESIS QUIT

SYNTHESIS WAVEFORM VIEWER Synthesis

$1

List
Mode

Inter-
harmanics

Pulse
Mode

Step
Mode

Harmanic | 2017711130

Synthesis Meas. 20:29:18

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

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

=

f

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

E 1. In order to protect the power stage of the AC Source 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%.

: 41 < order < 50, value < 30V or percentage < 10% .

1 2. If the synthesis waveform exceeds the voltage limit, 494V for 350V
. range or 247V for 175V 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.
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Application

3 _Phase INTERHARMONICS:STOP QUIT

OUTPUT SETTING Interharmon
s Vac = 0.0V F = 200.00Hz _
2 Vac = 0.0V F = 60.00Hz | "
2 Vac = 0.0V F = 200.00Hz
MEASUREMENT
LV o= 000 P = 0.0
I = 0.000 PF = 0.000
LY = 0.00 P = 0.0
I = 0.000 PF = 0.000
LY = 000 Po = 0.0
I = 0.000 PF = 0.000
Vi = 0.00 Vaz = 0.00
Vs = 0.00 Po = 0.0 Edi
I TR P N e

3_Phase INTERHARMONICS QUIT

INTERHARMONIC WAVEFORM SETTING Interharmon
F start = 0.10Hz Edit
. F end = 0.10Hz Exch
Time = 0.008ec
Level = 0.0%
F start = 0.10Hz
> F end = 0.10Hz
Time = 0.00S5ec
Level = 0.0%
F start = 0.10Hz
" F end = 0.10Hz
Time = 0.00Sec —
Level = 0.0% Page
S \ i | TSl g

For the AC Source Inter-harmonics function, besides the fundamental voltage output, another
frequency with a variable voltage component is added to test certain anti-interference. The
following figure is an example of an inter-harmonic:
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F start : The start frequency of the scanning wave. The range is 0.01Hz - 2400Hz.

Fend: The end frequency of the scanning wave. The range is 0.01Hz - 2400Hz.

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

Time: The scanning time from F start to F end.

The following is an example using Inter-harmonics Mode in 1_Phase Mode:

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

1_Phase 350V LOCAL QUIT
QUTPUT SETTING Setting
Vac = 0.0V F = 60.00HZ [ oureum:
More Setting
Measurement
MEASUREMENT delting
V = 0.00 Po = 0.0 o
I = 0.000 PF = 0.000 Viewer
Vac = 0.00 Vde = 0.00 B
Iac = 0.000 Idc = 0.000 imitation
Vpk = 0.00 VA = 0.0 =
Ipk = 0.000 CF = 0.000 Mode
AEE

1 Phase INTERHARMONICS:STOP QUIT
OUTPUT SETTING Interharmon
Vac = 0.0V F = 60.00Hz
Trigger
MEASUREMENT
Vv = 0.00 Po = 0.0
I = 0.000 PF = 0.000
Vac = 0.00 Vdc = 0.00
Iac = 0.000 Idec = 0.000
Vpk = 0.00 VA = 0.0
Ipk = 0.000 CF = 0.000
Edit
|| e | e [

Next, press Inter-harmonics at the bottom to go to Inter-harmonics Mode.

1_Phase INTERHARMONICS QUIT
INTERHARMONIC WAVEFORM SETTING Interharmon
F start = 500.00Hz
F end = 500.00Hz
Time = 20.08ec
Level = 10.0%
Execution
Page
| | e | | e [
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Application

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, and 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

1_Phase INTERHARMONICS:RUNNING

OUTPUT SETTING Interharmon
Vac = 0.0V F = 60.00Hz o
Pause
MEASUREMENT
Vv = 0.41 Po = 0.0
I = 0.061 PF = 1.000
Vac = 0.00 Vdec = 0.42
Tac = 0.005 Ide = 0.061
Vpk = 1.12 VA = 0.0
Ipk = 0.080 CF = 1.311
NN A

Press Execution Page on the right to return to the Inter-harmonics Mode page. Next press
Trigger on the right to output the waveform.

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

» E In order to protect the power stage of the AC Source it is necessary to
1 limit the F start and F end related Level.
i If 0.01Hz < F start or F end < 500Hz, Level < 30%.
: If 500Hz < F start or F end < 1000Hz, Level < 20%.
: If 1000Hz < F start or F end < 2400Hz, Level < 10%.
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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 | Harmonic Meas.
command line. This function can measure the Total Harmonic Distortion (THD) of the
fundament frequency (50Hz or 60Hz), the DC current, the fundamental frequency of the
output current or voltage, and measure 2 - 50 orders of harmonic values. Press Edit on the
right to enter the Harmonic Meas. editing window.

3_Phase HARMONIC MEAS.:STOP QUIT

HARMONIC MEASUREMENT SETTING Harmonic
# THD = 0.0% = 0.0V Fundamental = 0.0V
32 THD = 0.0% DC = 0.0¥ Fundamental = 0.0v Trigger
g3 THD = 0.0% Dc = 0.0V Fundamental = 0.0V

N WALUE N VALUE N VALUE N WALUE
0.00 15 0.00 28 0.00 41 0.00

3 0.00 16 0.00 28 0.00 42 0.00
4 0.00 17 0.00 30 0.00 43 0.00 DATA
] 0.00 18 0.00 31 0.00 44 0.00 #1
] 0.00 19 0.00 32 0.00 45 0.00
7 0.00 20 0.00 33 0.00 46 0.00
8 0.00 21 0.00 34 0.00 47 0.00

9 0.00 |22 0.00 |35 0.00 | 48 0.00
10 0.00 |23 0.00 |36 0.00 |43  0.00
11 0.00 |24 0.00 |37  0.00 |50  0.00
12 0.00 |25  0.00 |38  0.00
13 0.00 |26 ©0.00 |38  0.00 Edit
14 0.00 |27 0.00 |40  0.00

Inter-
harmanics

Harmonic | 2017711130

Synthesis Meas. 20:33:45

List Pulse
Mode

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

V: The output voltage.
| : The output current.

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

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

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

Percent: The percentage of the fundament frequency value.
Value: The absolute value.

3_Phase HARMONIC MEAS. QUIT
HARMONIC MEASUREMENT Harmonic
Edit
Source =V Each
1 —
F fundamental =60Hz Paramoter
Value
S _V Measurement
ource = Single
g2 -
F fundamental =60Hz
Source =V
b x] r
F fundamental =60Hz Execution
Page
List Pulse Step " Inter- Harmonic | 20171411130
Mode ‘ Mode ‘ Mode Synthesis harmonics Meas. 20:33:58
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Application

The following is an example using Harmonic Meas. Mode in 1_Phase Mode:

Press OUTPUT: More Settings on the right in the MAIN PAGE to enter into the output

selections page.

1_Phase 350V LOCAL QUIT
OUTPUT SETTING Setting
Vac = 0.0V F = 60.00Hz [ opreur.
More Setting
Measurement
MORE SETTING detfing
Waveform = A
SINE Wayelnrm
Viewer
ON Degree = 0.0
OFF Degree = IMMED Bimitation
Vac SIR = 0.000¥/ms
¥dcR S/R = 0.000¥/ms
F SIR = 0.000Hz ims Output
YdeF 8/R =  0.000V/ms Made
Qutput
Coupling | Range wg:g‘;:m 2018104123
AC 350V 3 14:47:45
Selection

Next, press Output Waveform Selection at the bottom to go to the output waveform selection

page.
1_Phase 350V LOCAL QUIT
QUTPUT SETTING Waveform
Vac = 0.0V F = 60.00Hz
MORE SETTING
Waveform A = SINE Vi
Waveform B = SINE Wav:""grm
Coupling | Range W::g::m ‘ 2017711130
AC 350v i 20:34:55
Set the Waveform A to DST04 waveform.
1_Phase 350V LOCAL QUIT
QUTPUT SETTING Waveform
Vac = 0.0V F = 60.00Hz
MORE SETTING
Waveform A = DSTO04 5
Waveform B = SINE wg“",':"';’m

" Qutput
Coupling Range
AC 350V Yexclorm
Selection

2017111130
20:35:13

When the waveform setting is done, press View Waveform on the right to view the output

5-19



Programmable AC Source 61507/61508/61509 User’'s Manual

waveform, the ratio of each harmonic order, and the output angle.

1 Phase 350V LOCAL QUIT
QUTPUT SETTING Waveform

Vac = 0.0V F = 60.00Hz

OUTPUT WAVEFORM A
Waveform A = DST04

N % D
3 2.50
5 1.90
7
23 1.90
25 1.10
31 1.50
/ \—/ 33 1

~
o
=1
coocooooo

Coupling | Range wg::‘;:r'm 2018104123
ac 350V 3 14:48:28
Selection

Press Return to go back to the MAIN PAGE and set the Vac to 100.0V, then press |OUT/QUI
to output the waveform.

1_Phase 350V LOCAL

OUTPUT SETTING Main
Vac = 100.0V F = 60.00Hz —
More Setting
Measurement
MEASUREMENT SEiting
V = 99.88 Po = 0.1 dvclorm
I = 0.063 PF = 0.023 eicuen
Vac = 99.88 Vdec = 0.43 [
Iac = 0.014 Idc = 0.061 | ™=
Vpk = 139.19 VA = 6.3 [ omm
Ipk = 0.108 CF = 1.725 Made
Recall Recall Recall ‘ Recall Recall ‘ More 2017411130
CH1 CH2 CH3 CH4 CHS 10of 2 20:36:15

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

1_Phase 350V LOCAL

OUTPUT SETTING Setting
Vac = 100.0V F = 60.00Hz SUTRUT:
More Setting
Measurement
HEASUREMENT Hatting
Vv = 99.88 Pe = 0.1 Waveform
I = 0.063 PF = 0.022 e
Vac = 99.88 Vdc = 0.43 o
Iac = 0.014 Idc = 0.061 Hmtation
Vpk = 139.42 VA = 6.3 oua
Ipk = 0.114 CF = 1.826 Mode
T - R P N e

Next, press Harmonic Meas. at the bottom to go to the Harmonic Meas. Mode.
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1_Phase HARMONIC MEAS.:STOP

Application

HARMONIC MEASUREMENT SETTING Harmenic
THD = 0.0% DC = 0.0v| .
rigger

Fundamental = 0.0V

N VALUE N VALUE N VALUE N VALUE

2 0.00 16 0.00 28 0.00 4 0.00

3 0.00 16 0.00 29 0.00 42 0.00

4 0.00 AT 0.00 30 0.00 43 0.00

§ 0.00 18 0.00 31 0.00 44 0.00

[ 0.00 18 0.00 32 0.00 45 0.00

7 0.00 20 0.00 33 0.00 48 0.00

8 0.00 21 0.00 34 0.00 47 0.00

g 0.00 22 0.00 35 0.00 48 0.00

10 0.00 23 0.00 36 0.00 49 0.00

11 0.00 24 0.00 37 0.00 50 0.00

12 0.00 25 0.00 1] 0.00

13 0.00 26 0.00 39 0.00 Edit

14 0.00 27 0.00 40 0.00
List Pulse Ste - Inter- Harmonic | 2018704723
Mode ‘ Mode Hndz Synthcsis harmonics Meas. 14:49:53

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 enter the setting, and then press ENTER|.

The example uses the following

Source =V

F fundamental = 60 Hz
Measurement = Continue
Parameter = Percent

settings:

1_Phase HARMONIC MEAS.

HARMONIC MEASUREMENT Harmonic
Parameter
Percent
Source =V
Measurement
Continue
F fundamental =60Hz
Execution
Page
List Pulse Step | Inter- Harmonic | 2018104723
Mode ‘ Mode ‘ Mode Synthests harmonics Meas. 14:50:23

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

DATA on the right to view the measurement of a phase.

1_Phase HARMONIC MEAS.:RUNNING

HARMONIC MEASUREMENT SETTING Harmonic
THD =  4.7% DC = 0.0Vl .
Fundamental = 99.9V
N % N % N %
2 0.04 15 0.03 28 0.01 4 0.01
3 2.49 16 0.02 29 0.01 42 0.01
4 0.04 AT 0.02 30 0.01 43 0.01
§ 1.82 18 0.02 31 1.27 44 0.01
[} 0.03 18 0.02 32 0.01 45 0.01
7 2.45 20 0.02 33 0.91 48 0.01
8 0.03 21 0.02 34 0.01 47 0.01
L] 0.04 22 0.02 35 0.01 48 0.01
10 0.03 23 1.74 36 0.01 49 0.01
1" 0.03 24 0.01 37 0.01 50 0.01
12 0.03 25 0.97 38 0.01
13 0.03 26 0.02 N 0.02
14 0.03 ZT 0.02 40 0.01
List Pulse Ste q Inter- Harmonic | 2018704723
Mode Mode Hndz Exnthesls harmenics Meas. 14:51:15
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The figure above is the output voltage waveform of the AC Source measured by an
oscilloscope and is the same as the user edited waveform.

AN/
SN

: When Trigger is pressed to execute the current harmonic measurement,

: the AC Source will automatically adjust its internal gain based on the
: measured data so that the AC Source can get more accurate data of
each harmonic. Wait for the load to be stable before executing the
harmonic measurement. The load cannot be changed during a
measurement or the retrieved data may lose its accuracy or cause an
over current protection fault.

5-22



6.

Parallel Operation

Parallel Operation

6.1 Parallel Connection of AC Sources

When two AC Sources (61507/61508/61509) are connected in parallel mode, they use an
MDR cable to transmit parallel data. The following figure shows the parallel connecting

diagram. Maximum one AC Source can be paralleled at present.
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::-lmmhrn"i:‘l:" ! 2 SIaVE‘J
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Prma 1spty mand be prepec s grownded bebww
Sl SESESESSEESSESESSSEEESEEEEEEEEEEEEES
== . SESSESEEESENEEEEEEEEEEDEEEEEEEDNEEEEER

correctly or it will cause a system connection error.

needs be the same,otherwise it may cause output error.

6.2 Setting Up

6.2.1 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 the Master/Slave Function to set the parallel connection. The

procedure is listed below:

1.
2.
3.

Press Position at the bottom.

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

1. When the parallel mode is being used, connect the MDR cable

2. Before operating in parallel, the coupling setting of 2 AC sources

If the AC Source to be set is located between two terminals, press Terminator Disable
and turn the RPG to change the Terminator to Enable and then press [ENTER| to set it.
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3 _Phase 350V LOCAL QUIT 3 _Phase 350V LOCAL AQUIT
OUTPUT SETTING Cenfig OUTPUT SETTING Cenfig
:1 Vac = 0.0V F = 60.00Hz i 21 Vac = 0.0V F = 60.00Hz i
2 Vac = 0.0V F = 60.00Hz 2 Vac = 0.0V F = 60.00Hz
33 Vagc = 0.0V F = 60.00Hz Calibration 33 Vac = 0.0V F = 60.00Hz Calibration
MEASUREMENT MEASUREMENT
Vv = 0.00 Po = 0.0 Syeten V = 0.00 Po = 0.0 System
# AL # yehen
I = 0.000 PF = 0.000 liicintahion I = 0.000 PF = 0.000 lnfatsticn
Vv = 0.00 Po = 0.0 Factor Vv = 0.00 Po = 0.0 Factar
22 i 82 ’
I = 0.000 PF = 0.000 Delaut I = 0.000 PF = 0.000 el
V = 0 H 0 0 PO = 0 o 0 Master/Slave V = 0 2 0 0 PO = 0 o 0 Master/Slave
23 > 83 :
I = 0.000 PF = 0.000 Function I = 0.000 PF = 0.000 Function
Viz = 0.00 Vi3 = 0.00 — Vi = 0.00 V3 = 0.00 —
Vs = 0.00 Py = 0.0 2002 Vg = 0.00 P, = 0.0 20l 2
Position "“:I:re o | Tarminator ‘ Function | 2018/04/25 Position | Terminator ‘ ‘ ‘ 2018104125
Slavel Disable Disable 14:06:16 Slaved Enable 14:05:26

E This series of AC source can be used in parallel with a slave device.

6.2.2 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 procedure is shown below:

1. Press Position at the bottom.

2. Turn the RPG to change the Position to Master and press to set it to Master.

3. Press Number of Slave at the bottom.

4. Turn the RPG to select the quantity of Slaves to connect in parallel and press to
set it.

5. 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 then press to set it.

6. Press Function at the bottom.

7. Turn the RPG to change the Function to Enable and press to set it.

8. The device set to Master will return to the main menu and the one set to Slave will show
Slave on the screen.

1 At least one device needs to be set as Slave in a parallel application or it

: will show “System Connection Fail!” when setting the Master Enable. See
: the section below for a detailed description of troubleshooting.

3_Phase 350V LOCAL QUIT 3 _Phase 350V LOCAL AQUIT
OUTPUT SETTING Cenfig OUTPUT SETTING Cenfig
:1 Vac = 0.0V F = 60.00Hz i 21 Vac = 0.0V F = 60.00Hz i
2 Vac = 0.0V F = 60.00Hz 2 Vac = 0.0V F = 60.00Hz
33 Vagc = 0.0V F = 60.00Hz Calibration 33 Vac = 0.0V F = 60.00Hz Calibration
MEASUREMENT MEASUREMENT
Vv = 0.00 Po = 0.0 Syeten V = 0.00 Po = 0.0 System
# AL # xehe
I = 0.000 PF = 0.000 liicintahion I = 0.000 PF = 0.000 lntatsticn
Vv = 0.00 Po = 0.0 Factar Vv = 0.00 Po = 0.0 Factar
82 ¥ 82 z
I = 0.000 PF = 0.000 Delaut I = 0.000 PF = 0.000 el
V = 0 H 0 0 PO = 0 o 0 Master/Slave V = 0 2 0 0 PO = 0 o 0 Master/Slave
23 > 83 :
I = 0.000 PF = 0.000 Function I = 0.000 PF = 0.000 Function
Viz = 0.00 Vs = 0.00 — Vi = 0.00 Vaz = 0.00 —
"Va o= 0.00 Py = 0.0 20l 2 Vi = 0.00 Po = 0.0 20f 2
Pasition "“;'I:L o | rarminator ‘ Function | 2018704125 Position N“;:Te | Terminator ‘ Function | 2018/04125
Master Enable Disable 14:06:22 Master Enable Parallel 14:06:26
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SLAVE 1

6.3 Troubleshooting

When multiple devices are connected in parallel, each standalone device has to have an
MDR cable to transmit the signal. If the connection is busy or errors occurred during
connection, follow the troubleshooting procedures below to resolve the problem and redo the
parallel connection.

6.3.1 When the Connecting Cable Falls

If “System Connection Fail!” occurs when initiating the Master connection, check if the MDR
cable is firmly connected and the other AC Source is set to Slave. When confirmed, press
Retry on the Master to redo the connection.

DETRUT SETT NG [STTEEE

Eetry

System Connection Fail! Cancel

14:0E: 63

‘ ‘ | AEIDATIE

If “SYSTEM SHUTDOWN?" occurs during connection, power the source off first and check if
the MDR cable is firmly connected. If yes, reboot it and redo the connection.
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3 Phase 175V LOCAL QUIT

CETRUT SETT LRG Fain

+ Vagc = 0.0v ! 60.00Hz
#1 Vac = o.ov pem 60.00Hz
#1 Vac = 0.ov Eiem 60.00Hz

PROTECT IOW

SYS SYS SHUTDOWN

13:32: 43

‘ ‘ | AMEIDEIDT

6.3.2 Parallel Setting Error

If a “System Connection Fail!” occurred when connecting the Master, it could be a connection
setting error. First, check if the Master connected devices (number of slaves) is the same as
the actual number of slaves. Next, check if a parallel slave position is duplicated. The position
set for slave cannot be duplicated. When confirmed, press Retry on the Master to attempt the
connection again.

CETRUT SETT IRG Cenilig

Felry

System Connection Fail! Cancel

14:0E: 63

‘ ‘ | AEIDATIE
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Theory of Operation

Theory of Operation

7.1 Overview

The 61507/61508/61509 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

The | board converts the AC power to DC power with the active PFC function and
isolates its output with regulation function. It can also provide the inverter a stable input
DC source.

Output Stage H/O/A Boards
These boards are composed of an inverter that draws power from the | board allowing
the 61507/61508/61509 to output DC or AC power.

Auxiliary Power Z Board
The Z board is an isolation DC/DC converter that converts the J board output to £12Vdc
and +5Vdc power to drive the ICs of the various PCBs and other components.

Mains Detector J Board
The J board detects if the mains is within the operating range. It cuts off the main circuit
from the mains when abnormality occurs.

EMI Filter L Board
The L board is equipped with EMI filter and input fuse.

Digital Signal Processor E Board

The E board contains DSP, FPGA, and CPLD control elements that are responsible for
the actions and measurements of the 61507/61508/61509 AC source. It is also has
communication interfaces such as GPIB, RS-232, USB...... and sends the signals back to
the E board to accomplish the remote control function.

Power Switch S Board
The combination of S board and power switch transmits the start signal to J board that
controls the on and off of the instrument.

Key Input K/KL/KR Board
The front panel key controls for the above PCBs that send the inputted signals to the E
board.

USB Port KU Board

The USB HOST port connects to E board that can capture the screen patterns for
storage.

7-1
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8. Self Test and Troubleshooting

8.1 Overview

This chapter describes the self-test procedures and provides suggestions for troubleshooting
when the AC Source is not operating normally. If the information provided here does not
resolve the problem, contact your local Chroma 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 DISPLAY, WAVEFORM, and REMOTE. If any failure is
detected in a certain item, an “error code” will display to the right of the item. The following
table lists all of the error messages.

Error Code Description Remark
Bit O Memory error 0-0K, 1-ERROR

Bit 1 Waveform Generator error 0-0K, 1 -ERROR

Bit 2 DATA error 0-0K, 1 -ERROR

Bit 3 Communication error 0-0K, 1 -ERROR

Bit 4 Output test result 0-0K, 1-ERROR
Bit5 Reserved

Bit 6 Reserved

Bit 7 Reserved

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

Error Message Description Resolution

Memory error Memory test failed. Consult your dealer for further support
Waveform Waveform generator test |Consult your dealer for further support.
Generator error failed.

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

EEPROM test failed.
Communication Unable to send. 1. Power off the AC Source and wait for
error three seconds before powering it on
again.
2. Consult your dealer for further support.

After the self-tests for memory, data, and communication, the AC Source executes the power
output self-test. In this test, the output relays are OFF to protect any load connected to the
output terminal from damage. An error message will appear on the panel if an abnormal
condition is encountered during self-test.
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8.3 Troubleshooting

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

Problem

Cause

Resolution

Poor measurement
of V, I.

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.

2. The rectified load is too large
during high frequency.

1. Program higher output voltage.
2. Reduce the load or output
frequency.

Over Temperature
Protection (OTP)

1. The ambient temperature is too

high.
2. The airway is obstructed.

1. Operate the unit between O -
40°C.
2. Unblock the airway.

Reduce the output power or

(SYS SHORT)

Over Power The output power exceeds the

Protection specification. output voltage.

(SYS OPP)

Over Current The output current exceeds the Remove the overload or expand
Protection specification or | LIMIT. the | LIMIT.

(SYS OCP)

Output Short 1. The output is shorted. 1. Remove the short state.
Protection 2. External current reversed. 2. Remove the load.

Input error protection
(SYS INT_LINE)

The line input voltage of the AC
Source is too low or too high.

Measure the input voltage and
regulate it if over specification.

AD_PFC_OVP
AD_PFC_UVP
protection

1. Cycle dropout for line input
voltage.

2. Instant over current during
output.

3. The AD power stage is
damaged.

1. Check the stability of the input
voltage.

2. Remove the load.

3. If the protection cannot be
reset, consult the dealer for
assistance.

DD_VDC1_OVP
DD_VDC1_UVP
DD_VDC2_OVP
DD_VDC2_UVP
protection

1. Cycle dropout for line input
voltage.

2. Instant over current during
output.

3. The DD power stage is
damaged.

1. Check the stability of the input
voltage.

Remove the load.

If the protection cannot be
reset, consult the dealer for
assistance.

wn

SENSE FAULT

Remote Sense is open.

1.
2. Output voltage peak exceeds

1. Connect the output to Remote

fan protection

2. The fan is not inserted.

protection Sense terminals.
the range. 2. Check the settings of Vac and
Vdc on MAIN PAGE.
AD_FAN_FAIL 1. The fan stops operation due to |1. Clear the fan obstruction.
DA _FAN_FAIL obstruction. 2. If the protection cannot be

reset, consult the dealer for
assistance.

Unable to control AC
Source via GPIB

1. The address of AC Source is
incorrect.
2. GPIB cable is loose at rear.

1. Update the address.
Check the connection and

N

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 commands from the host. The 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: The AC Source USB Interface supports USBTMC, so if the PC

OS supports USBTMC (installed NI-VISA runtime version 3.00
or above) there 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, install the NI-VISA runtime version 3.00 or above
first. When the installation of the NI-VISA runtime is done, the USBTMC driver program is
stored in the OS. The PC can communicate with the AC Source 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 GPIB address is 30 and it can only be changed from the “CONFIG” function menu
(see 3.4))

GPIB Capability Description Interface Function

Talker/Listener Commands and response messages can be sent |aAH1 SH1, T6. L4
and received via the GPIB bus. Status information
can be retrieved by serial query.
Service Request |The AC Source sets the SRQ to be true if there is a|gr1
service request.
Remote/Local When the AC Source is powered on in local mode, (R 1
all front panel keys are valid. In remote mode, all
keys are invalid except LOCAL/REMOTE]. Press
LOCAL/REMOTE] to return to local mode.
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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 baud rate and parity can be set via the “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
the RS-232C connector.

Pin No.

Input/Output

Description

1

No Connection

INPUT

RxD

OUTPUT

TxD

No Connection

GND

No Connection

No Connection

No Connection

OO |N[(O|O|A~[W]|N

No Connection

Interconnection between the computer (compatible with IBM PC) and the AC Source is
illustrated below:

Pin IBM PC AC Source
1 DCD X

; o XX

3 X X

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 through an Ethernet interface, the IP
address, Gateway address, and Subnet mask need to be defined in advance (see 3.4.1.3 for
detailed settings). TCP is used to ensure reliable data transmission. The communication port
is 2101.

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.
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9.2.1 Conventions

Angle brackets < > Itemsin angle brackets are parameter abbreviations.

Vertical bar | Vertical bar separates alternate parameters.

Square brackets | ] Items in square brackets are optional. For example,
OUTP [ : STATe] means that : STATe may be omitted.

Braces { 1} 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
one or more times.

9.2.2 Numerical Data Formats

All data programmed to or returned from the AC Source are in ASCII. The data can be
numerical or character string.

Symbol Description Example
NR1 |A digit with no decimal point. The decimal is assumed to |123, 0123

be on the right of the least significant digit.

NR2 |A digit with a decimal point. 12.3,.123

NR3 |A digit with a decimal point and an exponent. 1.23E+2

9.2.3 Boolean Data Format

Boolean parameter <Boolean> applies only to ON|OFF format.

9.2.4 Character Data Format

The character strings returned by a query command may be in either of the following forms:
<CRD> Character Response Data: character string with maximum length of 12.
<SRD> String Response Data: character string.

9.2.5 Basic Definition

Command Tree Table:

The commands of the AC Source are structured hierarchically, which is referred to as a ‘tree
system’. The 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 a position to the right under the parent
node.

Program Header:

Program header is the key word used 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. The program header consists of two unique types: the common
command header and the instrument-controlled header.



Programmable AC Source 61507/61508/61509 User’'s Manual

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:

An 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
type in this section. The short form of the 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 one 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 terminators
are:

(1) <END=>: end or identify (EOI)

(2) <NL>: new line, which is a single ASCII encoded byte 0A (decimall0).

(3) <NL> <END>: new line with EOI.

1 . .
[m 1 The response message is terminated by <NL> <END> for GPIB, and
i <NL> for RS-232C.

Headers Data Root Specifier Message Terminator
VOLT : AMPL 100 ; RANG HIGH ; : MEAS:CURR ? <NL>

i r by

Head Separator

Query Header
Message Unit Separators

Figure 9-1 Structure of Command Message
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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 the 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 in the order received. Problems may occur if the
sequence is not followed.

For example, if the current output voltage range is set to LOW, and the desired output voltage
range for the new state is HIGH with amplified 220 Volt, and the commands

VOLTage : AC 220<PMT>
VOLTage : RANGe HIGH<PMT>

are sent out, an out of range error will appear.

9.5 AC Source Commands

This section describes the syntax and parameters of all the commands for the AC Source.

Syntax Form The long format header is used for syntax definition; however, only the
short format header syntax appears in the examples.

Parameter Most commands require a parameter.

Return Parameter All queries return a parameter.

Model If a command applies to specific models, these models will be listed in the
Model only entry. If there is no Model only entry, the command applies to
all models.

9.5.1 Common Command Dictionary

The common commands begin with a “ * ” and consist of three letters and/or one “ ? " (query).
Common commands and queries are listed alphabetically.

*CLS Clear status
This command clears the following registers:
(1) Questionable Status Event
(2) Status Byte
(3) Error Queue
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*ESE<n> Standard event status enabled
This command programs the Standard Event register bits. If one or more
enabled events of the Standard Event registers are set, the ESB of the 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? Returns standard event status enabled.

*ESR? The query reads the Standard Event settings of the Event register and clears it.
The bits of configuration are the same as the Standard Event Status Enabled
Register.

*IDN? Returns the AC Source identification string.
Returned parameter Chroma ATE,61500,123456,01.00
Chroma ATE : Company name
61500 : Model name
123456 : Serial number
01.00 : Firmware version

*RCL<n> Restores the values of the specified group previously stored in memory.

Parameter 1-10

*SAV<n> Saves the values to a specified group in memory.
Parameter 1-10

* RST Resets the AC Source to its initial state. Wait for 3 seconds before sending the
next command.

*SRE Sets the conditions of the Service Request Enabled Register. If one or more of
the enabled events of the Status Byte Register is set, the MSS and RQS of the
Status Byte Register are set as well.

*SRE? This query returns the Service Request Enabled Register.
*STB? This query returns the Status Byte Register.
Bit Configuration of Status Byte Register
Bit Position 7 6 5 4 3 2 1 0
Condition -- MSS| ESB | MAV | QUES| -- -- --
RQS
ESB = Event Status Byte Summary
QUES = Questionable Status Summary
RQS = Request for Service
MSS = Master Status Summary
MAV = Message Available
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*TST? Queries the self-test result of the AC Source.

9.5.2 Instrument Command Dictionary

The commands are listed in alphabetical order. Commands followed by question marks (?)
are in the form of a query. When a command has both command and query forms, it is noted
in the description of the query syntax.

9.5.2.1 SYSTEM Subsystem

SYSTem
:ERRor?
:VERSion?
:LOCal
:REMote
:DATE
TIME

SYSTem:ERRor?
Description : This command queries the error string of the command parser.
Query Syntax . SYSTem:ERRor?
Parameter : None
Return Parameter : Error string response:  No Error
Data Format Error
Data Range Error
Too Many Errors
Execution Error

SYSTem:VERSion?

Description : This query requests the AC Source to identify itself.
Query Syntax : SYSTem:VERSion?
Parameter : None

Return Parameter : Current version (XX.XX)

SYSTem:LOCal
Description : This command is only valid when the AC Source is being controlled
through the RS-232C interface. If SYST: LOC is programmed, the
AC source will be set in the LOCAL state, and the front panel will

work.
Query Syntax : None
Parameter : None

Return Parameter : None

SYSTem:REMote

Description : This command is only valid when the AC Source is being controlled
through the RS-232C interface. 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.

Query Syntax : None

Parameter : None

Return Parameter : None
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SYSTem:DATE

Description : This command sets the date of the AC Source real time clock.
Query Syntax : SYSTem:DATE?
Parameter : <year>,<month>,<day>
Return Parameter : 2008,01,01
SYSTem:TIME
Description : This command sets the time (24H) of the AC Source real time clock.
Query Syntax . SYSTem:TIME?
Parameter : <hour>,<minute>,<second>
Return Parameter : 20,30,01
9.5.2.2 INSTRUMENT Subsystem
INSTrument
:EDIT
:Couple
‘NSELect
:SELect
:PHASe

INSTrument:EDIT

Description

Query Syntax
Parameter
Return Parameter :

INSTrument : COUPle

INSTrument : NSELect
: This command sets individual outputs for subsequent commands or

Description

Query Syntax
Parameter
Return Parameter :

Description

: This command sends a programmed command to set all phases at

the same time for an AC Source that is equipped with multiple
phases. If INST: EDIT ALL has been programmed, the command will
be sent to all phases. INST: EDIT EACH command disables the
EDIT ALL command.

INSTrument:EDIT?
: EACH | ALL

None

: This command sends a programmed command to set all phases at

the same time for an AC Source that is equipped with multiple
phases. If INST: COUP ALL has been programmed, the command
will be sent to all phases. INST: COUP NONE command disables
the COUP ALL command.

:INSTrument : COUPIe?
: NONE | ALL

None

gueries in a multi-phase model. If INST: COUP NONE has been
programmed, the phase selection command will be sent to the
specific output phase set by INSTrument: NSELect. If INST: COUP
ALL has been programmed, all remote operation commands will be
sent to all output phases. This command only affects the set voltage
and queries the measurement data. For instance, if “INST: COUP
ALL ", “INST : NSEL 2" and “Meas : VOLT?" are programmed, the
AC Source will return the ® 2 measurement voltage. INST: NSEL



Query Syntax
Parameter
Return Parameter :

INSTrument : SELect
Description

Query Syntax
Parameter
Return Parameter :

INSTrument : PHASe
Description
Query Syntax
Parameter
Return Parameter :

Remote Operation

uses the number to select the phase.

- INSTrument : NSELect?
:112]3

1123

: This command sets individual outputs for subsequent commands or

queries in the multi-phase model. If INST: COUP NONE has been
programmed, the phase selection command will be sent to the
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 the ® 2 measurement voltage. INST:
SELect uses the number to select the phase.

: None
: OUTPUT1 | OUTPUT2 | OUTPUT3

None

. Switches between single phase and three-phase mode.
: INSTrument : PHASe?
: THREE | SINGLE

THREE | SINGLE

9.5.2.3 FETCH and MEASURE Subsystem
FETCh | MEASure
[ : SCALar]
: CURRent
tAC? Queries the RMS current of the AC component.
. DC? Queries the DC current level.
: ACDC? Queries the current (AC+DC) RMS.
: AMPLitude : MAXimum? Queries the peak current.
. CREStfactor? Queries the current crest factor.
: INRush? Queries the inrush current.
: FREQuency? Queries the frequency.
: POWer
- AC
[: REAL]? Queries the real power.
: APParent? Queries the apparent power.
: REACtive? Queries the reactive power.
: PFACtor? Queries the power factor.
: TOTal? Queries the total power.
: TOTal : APParent? Queries the total apparent power.
‘VOLTage
: AC? Queries the RMS voltage of the AC component.
: DC? Queries the DC voltage.
: ACDC? Queries the RMS voltage
: AMPLitude : MAXimum? Queries the peak voltage.
:LINE



Programmable AC Source 61507/61508/61509 User’'s Manual

'V12? Queries the voltage difference of phase 1 & 2.
:V23? Queries the voltage difference of phase 2 & 3.
:V31? Queries the voltage difference of phase 3 & 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 the measurement buffer.

FETCh [ : SCALar] : CURRent : AC?
MEASure [ : SCALar] : CURRent : AC?
Description : These queries return the RMS current of the 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 the peak current.
Query Syntax : FETCh : CURRent : AMPLitude : MAXimum?,
MEASure : CURRent : AMPLitude : MAXimum?
Return Parameter : <NR2>

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>
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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 watts.
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-amperes.
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-amperes. Reactive power is calculated by
the following formula:

VAR =+ APPARENTPOWER? — REALPOWER?

Query Syntax . FETCh: POWer : AC : REACtive?
MEASure : POWer : AC : REACtive?
Return Parameter: <NR2>

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 real power that is output from the
3-phase output terminal in watts.
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
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the 3-phase output terminal in volt-amperes.
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 the 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>

FETCh [ : SCALar] : VOLTage: AMPLitude : MAXimum?
MEASure [ : SCALar] : VOLTage : AMPLitude : MAXimum?
Description . These queries return the absolute value of the 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?2
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.
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Remote Operation

Query Syntax : FETCh[:SCALar]: LINE : V31?
MEASure [ : SCALar] : LINE : V31?
Return Parameter: <NR2>

9.5.2.4 OUTPUT Subsystem

OUTPut
[: STATe]
- RELay
: SLEW
: VOLTage
:AC
:DC
:FREQency
: COUPIing
: MODE
: PROTection
:CLEar
: IMPedance
: STATe
: RESistor
: INDuction

OUTPut [: STATe]
Description : This command enables or disables the output of the AC Source.
Disabled output sets the output voltage amplitude to O Volt.
Query Syntax : OUTPuUt [: STATe]?
Parameter : OFF | ON
Return Parameter : OFF | ON

OUTPut : RELay

Description : This command sets the output relay ON or OFF.
Query Syntax : OUTPut : RELay?
Parameter : OFF | ON, ON sets the output relay of the AC Source ON (closed),

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>, the 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>, the 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?
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Parameter

OUTPut : COUPIing
Description
Query Syntax
Parameter

OUTPut : MODE
Description

Query Syntax
Parameter
Return Parameter

OUTPut : PROTection
Description

Query Syntax
Parameter
Return Parameter

9-14

: <NR2>, the valid range is 0.000 Hz/ms - 1600.000Hz/ms
Return Parameter :

<NR2>

: This command selects the coupling of the output signals.
: OUTPut : COUPIling?

:AC | DC | ACDC

Return Parameter :

AC | DC | ACDC

: This command sets the operation mode. “FIXED” mode is the default

operation mode.

: OUTPut : MODE?
: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

: CLEar
: 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.

: None
: None
: None



9.5.25 SOURCE Subsystem

[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

FUNCtion
: SHAPe
: SHAPe
A
A

: MODE
: THD
: AMP
'B
'B
: MODE
: THD
: AMP

[SOURCce :] CURRent : LIMit

Remote Operation

Description : This command sets the RMS current limit of the AC Source for over

current protection.
Query Syntax : [SOURCce ;] CURRent : LIMit?

Parameter : <NR2>, the valid range is 0.00 - maximum current spec. of the

specific model (unit: A.)

Return Parameter : <NR2>

[SOURCce :] CURRent : DELay

Description : This command sets the time delay for triggering over current

protection.

Query Syntax - [SOURCce :] CURRent : DELay?
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Parameter : <NR2>, the valid range is 0.0 - 5.0 (unit: 0.1 second.)
Return Parameter : <NR2>

[SOURCce :] CURRent : INRush : STARt

Description : This command sets the time to start the inrush current measurement.
Query Syntax : [SOURCce :] CURRent : INRush : STARt?
Parameter : <NR2>, the valid range is 0 - 9999 (unit: ms.)

Return Parameter : <NR2>

[SOURCce :] CURRent : INRush : INTerval

Description : This command sets the measuring interval for the inrush current
measurement.

Query Syntax : [SOURCce :] CURRent : INRush : INTerval?

Parameter : <NR2>, the valid range is 0 - 9999 (unit: ms.)

Return Parameter : <NR2>

[SOURCce :] FREQuency [: {CW | IMMediate}]

Description : This command sets the output waveform frequency of the AC Source
in Hz.

Query Syntax : [SOURCce :] FREQuency [: {CW | IMMediate}]?

Parameter : <NR2>, the valid range is 15.00 - 2000.0 (unit; Hz.)

Return Parameter : <NR2>

[SOURCce :] FREQuency : LIMit

Description : This command sets the output frequency limit of the AC Source.
Query Syntax : [SOURCce :] FREQuency : LIMit?
Parameter : <NR2>, the valid range is 15.00 - 2000.00 (unit: Hz)

Return Parameter : <NR2>

[SOURCce :] POWer:PROTection

Description : This command sets the Over Power Protection (OPP) for the AC
Source.

Query Syntax : [SOURCce :] POWer:PROTection?

Parameter : <NR2>, the valid range is 0.0 - maximum power of the specific

model (unit: W.)
Return Parameter : <NR2>

[SOURCce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] : AC

Description : This command sets the AC composite output voltage in Volts.

Query Syntax : [SOURCce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] : AC?

Parameter : <NR2>, the valid range is 0.0 - 175.0 (low range), 0.0 - 350.0 (high
range.)

Return Parameter : <NR2>

[SOURCce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] : DC

Description : This command sets the DC composite output voltage in Volts.
Query Syntax : [SOURCce :] VOLTage [: LEVel][: IMMediate][: AMPLitude] : DC?
Parameter : <NR2>, the valid range is -247.5 to +247.5 (low range), -494.9 to

+494.9 (high range.)
Return Parameter : <NR2>

[SOURCce :] VOLTage : LIMit : AC

Description : This command sets the Vac LIMIT to restrict the value of Vac.
Query Syntax : [SOURce :] VOLTage : LIMit : AC?
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Parameter

[SOURCce :] VOLTage :

Description
Query Syntax
Parameter

Return Parameter :

[SOURCce :] VOLTage :

Description
Query Syntax
Parameter

Return Parameter :

[SOURCce :] VOLTage :

Description

Query Syntax
Parameter

[SOURCce :] FUNCtion :
: This command selects which waveform buffer (A or B) to use.
: [SOURCce :] FUNCtion : SHAPe?

A |B

Return Parameter :

Description
Query Syntax
Parameter

[SOURCce :] FUNCtion :
: This command selects the type of waveform to use in buffer A.

Description
Query Syntax
Parameter

[SOURCce :] FUNCtion :
: This command selects the clipping mode to use in buffer A.
: [SOURCce :] FUNCtion : SHAPe : A : MODE?

: AMP | THD

: AMP | THD

Description

Query Syntax
Parameter

Return Parameter

[SOURCce :] FUNCtion :
: This command sets the clipped THD percentage to use in buffer A.
: [SOURCce :] FUNCtion : SHAPe : A: THD?

: <NR2>, the valid range is 0.0% - 43%.

: <NR2>

Description

Query Syntax
Parameter

Return Parameter

[SOURCce :] FUNCtion :
: This command sets the clipped peak percentage to use in buffer A.
: [SOURCce :] FUNCtion : SHAPe : A : AMP?

: <NR2>, the valid range is 0.0% - 100%.

: <NR2>

Description
Query Syntax
Parameter

Return Parameter

Remote Operation

: <NR2>, the valid range is 0.0 - 350.0 (unit: V.)
Return Parameter :

<NR2>

LIMit : DC : PLUS

: This command sets the VdcLimit(+).
: [SOURce :] VOLTage : LIMit : DC : PLUS?
: <NR2>, the valid range is -494.9 to +494.9 (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>, the valid range is -494.9 to +494.9 (unit: V)

PS: The upper limit cannot exceed Vdc Limit(+).
<NR2>

RANGe

: This command sets the output voltage range to LOW (175 V) or

HIGH (350 V) or AUTO.

: [SOURCce :] VOLTage : RANGe?
: LOW | HIGH | AUTO
Return Parameter :

LOW | HIGH | AUTO

SHAPe

A|B
SHAPe : A

[SOURCce :] FUNCtion : SHAPe : A?

: SINE | SQUA | CSIN | DST<01..30> | USR<01..30>
Return Parameter :

SINE | SQUA | CSIN | DST<01..30> | USR<01..30>

SHAPe : A: MODE

SHAPe : A: THD

SHAPe: A : AMP

9-17



Programmable AC Source 61507/61508/61509 User’'s Manual

[SOURCce :] FUNCtion
Description
Query Syntax
Parameter

Return Parameter :

[SOURCce :] FUNCtion :
: This command selects the clipping mode to use in buffer B.
: [SOURCce :] FUNCtion : SHAPe : B : MODE?

: AMP | THD

:AMP | THD

Description

Query Syntax
Parameter

Return Parameter

[SOURCce :] FUNCtion :
: This command sets the clipped THD percentage to use in buffer B.
: [SOURCce :] FUNCtion : SHAPe : B: THD?

: <NR2>, the valid range is 0.0% - 43%.

Return Parameter :

Description
Query Syntax
Parameter

[SOURCce :] FUNCtion :
: This command sets the clipped peak percentage to use in buffer B.
: [SOURCce :] FUNCtion : SHAPe : B : AMP?

: <NR2>, the valid range is 0.0% - 100%.

Return Parameter :

Description
Query Syntax
Parameter

9.5.2.6

[SOURCce :]
CONFigure
: INHibit
: EXTernal
: COUPIling
: EXTON

: SHAPe : B

: This command selects the type of waveform to use in buffer B.
: [SOURCce :] FUNCtion : SHAPe : B?
: SINE | SQUA | CSIN | DST<01..30> | USR<01..30>

SINE | SQUA | CSIN | DST<01..30> | USR<01..30>

SHAPe : B : MODE

SHAPe : B : THD

<NR2>

SHAPe: B : AMP

<NR2>

CONFIGURE Subsystem

[SOURCce :] CONFigure : INHibit

Description

Query Syntax
Parameter

Return Parameter

: This command sets the Remote Inhibit function.
: [SOURCce :] CONFigure : INHibit?

: DISABLE | ENABLE

: DISABLE | ENABLE

[SOURCce :] CONFigure : EXTernal

Description
Query Syntax
Parameter

: This command enables/disables the External-V Reference function.
: [SOURCce :] CONFigure : EXTernal?
: OFF | ON

Return Parameter : OFF | ON

[SOURCce :] CONFigure : COUPIling?

Description

Query Syntax
Parameter

: This command sets the External-V Reference to AC_AMPLIFIER
or DC_LEVEL to control the AC Source output.

. [SOURCce :] CONFigure : COUPIling?

:AC | DC

Return Parameter : AC | DC
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Remote Operation

[SOURCce :] 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 Subsystem

[SOURCce:]
PHASe
: ON
: OFF
: P12
- P13
: SEQuence
: THREE
: RELOCK

[SOURCce:] PHASe: ON
Description : This command sets the transition angle when the waveform shifts.
The default is ON (0 degrees).
Query Syntax : [SOURCce :] PHASe : ON?
Parameter : <NR2>, the valid range is 0.0 - 359.9.
Return Parameter : <NR2>

[SOURCce:] PHASe: OFF

Description : This command sets the transition angle when the waveform ends.
Query Syntax : [SOURCce :] PHASe : OFF?
Parameter : <NR2>, the valid range is 0.0 - 360.0, 360.0: means IMMED.

Return Parameter : <NR2>

[SOURce:]PHASe: P12

Description : This command sets the phase difference between ®1 and ®2.
Query Syntax : [SOURCce :]JPHASe:P12?
Parameter : <NR2>, the valid range is 0.0 - 359.9.

Return Parameter : <NR2>

[SOURce:]PHASe: P13

Description : This command sets the phase difference between ®1 and ®3.
Query Syntax : [SOURCce :]JPHASe:P13?
Parameter : <NR2>, the 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
[SOURce:]PHASe:RELOCK

Description : This command sets the relock function in 3-phase mode.
Query Syntax : [SOURCce :]PHASe:RELOCK?
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Parameter : ENABLE | DISABLE
Return Parameter : ENABLE | DISABLE

[SOURce:]PHASe: THREE

Description : This command set the operation mode in 3-phase mode.
Query Syntax : [SOURCce :JPHASe: THREE?
Parameter : INDEPEND | SAMEFREQ | BALANCE

Return Parameter : INDEPEND | SAMEFREQ | BALANCE

9.5.2.8 STATUS Subsystem

STATus

: OPERation
[: EVENt]?
: ENABIe

: QUEStionable
: CONDition
[: EVENt]?
: ENABIle
: NTRansition
: PTRansition

STATus : OPERation [: EVENt]?
Description : This command queries the Operation Status register.

Query Syntax : STATus : OPERation [: EVEN{]?
Parameter : None
Return Parameter : Always 0.

STATus : OPERation : ENABIe
Description : This command sets the Operation Status Enable register. The
register is a mask when the specific bit is enabled from the
Operation Status register.
Query Syntax : STATus : OPERation : ENABIle?
Parameter : <NR1>, the valid range is O - 255.
Return Parameter : Always 0.

STATus : QUEStionable : CONDition?

Description : This query command returns the value of the Questionable Condition
register. It is a read only register that saves the questionable
condition of the AC Source in real time.

Query Syntax : STATus : QUEStionable : CONDition?

Parameter : NONE

Return Parameter: <NR1>, the valid range is O - 511.

STATus : QUEStionable [: EVENt] ?

Description : This query command returns the value of the Questionable Event
register. It is a read only register that saves all items that passed the
Questionable NTR and/or PTR filter. If the QUES bit in the Service
Request Enabled register has been set and the Questionable Event
register > 0, the QUES of the Status Byte register will also be set.

Query Syntax : STATus : QUEStionable [: EVEN(]?

Parameter : NONE
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Return Parameter

Remote Operation

: <NR1>, the valid range is O - 511.

STATus : QUEStionable : ENABIe

Description

Query Syntax
Parameter

: The command sets or reads the value of the Questionable Enable

register. The register is a mask when the specific bit is enabled to set

the QUES bit of the Status Byte register from the Operation Status
register.

: STATus : QUEStionable : ENABIle?
: <NR1>, the valid range is 0 - 511.
Return Parameter:

<NR1>

STATus : QUEStionable : NTRansition

Description

: These commands set or read the value of the register.

The operation of these registers is the same as the polarity filter of
the Questionable Enable and Questionable Event registers that
enable 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 set that bit in the Questionable Event register.

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 set that bit in the Questionable Event register.

If the same two bits in both the NTR and PTR registers are set to 0,
no 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 JOCP|FAN|SHT|OTP|OPP|INT-DD [INT-AD

Query Syntax :
Parameter :
Return Parameter :

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

STATus : QUEStionable : NTRansition?
<NR1>, the valid range is 0 - 511.
<NR1>

STATus : QUEStionable : PTRansition

Description

Query Syntax
Parameter
Return Parameter:

: These commands set or read the values of the Questionable PTR

register (refer to the description of the previous command.)

: STATus : QUEStionable : PTRansition?
: <NR1>, the valid range is O - 511.

<NR1>
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9.5.29 TRACE Subsystem
TRACe
: RMS
TRACe
Description : This command sets the user-defined waveform data. 1024 data points
are required to create one period of the waveform. 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=1-30, <amplitude>:<NR1>, the valid
range is -32767 to +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 the waveform. Calculate the
root mean square value for 1024 data points.
Syntax : TRACe : RMS <waveform_name>, <rms>
Parameter : <waveform_name>:US<n>, n=1-30, <rms>:<NR1>, the valid range is
0 - 32767.
Example : TRACe : RMS US1 27000
9.5.2.10 LIST Subsystem
[SOURCce :]
LIST
: COUPIing
‘TRIG
: POINts?
: COUNt
: DWELI
: SHAPe
: BASE
: VOLTage
- AC
: STARt
: END
:DC
: STARt
: END
: FREQuency
: STARt
: END
: DEGRee
OUTPut
: MODE
TRIG
TRIG : STATE?
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Remote Operation

[SOURce:]LIST : COUPling

Description : This command sets the function of the list mode.
Query Syntax : [SOURCce:] LIST : Coupling?
Parameter : ALL | NONE

Return Parameter : ALL | NONE

[SOURCce:]LIST : TRIG

Description : This command sets the trigger type for the list mode.
Query Syntax : [SOURce:] LIST : TRIG?
Parameter : AUTO | MANUAL|EXCITE

Return Parameter : AUTO | MANUAL|EXCITE

[SOURCce:] LIST : POINts?

Description : This command returns the valid order number of the list mode.
Query Syntax : [SOURCce:] LIST : POINts?
Parameter : None

Return Parameter : <NR1>, the valid range is 0 - 100.

[SOURCce :] LIST : COUNt

Description : This command sets the number of times the list is executed before
completion.

Query Syntax : [SOURCce :] LIST : COUNt?

Parameter : <NR1>, the valid range is 0 - 65535.

Return Parameter : <NR1>

[SOURce :] LIST : DWELI

Description : This command sets the sequence of the 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>

[SOURCce :] LIST : SHAPe

Description : This command sets the sequence of the waveform buffer list points.
Query Syntax : [SOURCce:] LIST : SHAPe?
Parameter :AlB, ..., AB

Return Parameter : AlB, ..., A|B

[SOURCce :] LIST : BASE

Description : This command sets the time base of the 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 the AC start voltage list points.
Query Syntax ' [SOURce:] LIST : VOLTage : AC : STARt?
Parameter : <NR2>, ..., <NR2>, the valid range is 0.0 - 175.0 (low range), 0.0 -

350.0 (high range.)
Return Parameter : <NR1>, ..., <NR2>

[SOURce :] LIST : VOLTage : AC: END

Description : This command sets the sequence of the AC end voltage list points.
Query Syntax : [SOURce:] LIST : VOLTage : AC : END?
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Parameter

Return Parameter

: <NR2>, ..., <NR2>, the valid range is 0.0 - 175.0 (low range), 0.0 -

350.0 (high range.)

: <NR2>, ..., <NR2>

[SOURce :] LIST : VOLTage : DC : STARt

Description
Query Syntax
Parameter

Return Parameter

: This command sets the sequence of the DC start voltage list points.
: [SOURce:] LIST : VOLTage : DC : STARt?
1 <NR2>, ..., <NR2>, the valid range is -247.5 to +247.5 (low range),

-494.9 to +494.9 (high range.)

: <NR1>

[SOURce :] LIST : VOLTage : DC: END

Description
Query Syntax
Parameter

Return Parameter

: This command sets the sequence of the DC end voltage list points.
: [SOURce:] LIST : VOLTage : DC : STARt?
: <NR2>, ..., <NR2>, the valid range is -247.5 to +247.5 (low range),

-494.9 to +494.9 (high range.)

1 <NR2>, ..., <NR2>

[SOURCce :] LIST : FREQuency : STARt

Description
Query Syntax
Parameter

Return Parameter

: This command sets the sequence of the start frequency list points.
: [SOURCce:] LIST : FREQuency : STARt?

: <NR2>, ..., <NR2>, the valid range is 15.00 - 2000.00 (unit: Hz.)
:<NR2>, ..., <NR2>

[SOURCce :] LIST : FREQuency : END

Description

Query Syntax
Parameter

Return Parameter

: This command sets the sequence of the end frequency list points.
: [SOURce:] LIST : FREQuency : END?

: <NR2>, ..., <NR2>, the valid range is 15.0 - 2000.0 (unit: Hz.)
:<NR2>, ..., <NR2>

[SOURCce :] LIST : DEGRee

Description
Query Syntax
Parameter

Return Parameter

OUTPut : MODE
Description
Query Syntax
Parameter
Return Parameter

TRIG
Description

Query Syntax
Parameter
Return Parameter
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: This command sets the sequence of the phase angle list points.
: [SOURce:] LIST : DEGRee?

: <NR2>, ..., <NR2>, the valid range is 0.0 - 359.9.

: <NR2>, ..., <NR2>

: This command sets the operation mode.

: OUTPut : MODE?

: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR
: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

: This command sets the LIST mode in the OFF - ON execution state

after setting the OUTPut: MODE LIST. To change the parameters,
set TRIG OFF then OUTPut: MODE FIXED. Then, set OUTPut :
MODE LIST again to to set TRIG ON.

: TRIG : STATE?
: OFF | ON
: OFF | RUNNING



Remote Operation

9.5.2.11 PULSE Subsystem

[SOURCce :]
PULSe
: VOLTage
:AC
:DC

: FREQuency

: SHAPe
: SPHase
: COUNt
: DCYCle
: PERIod
: TRIG

OUTPut
: MODE

TRIG
TRIG : STATE?

[SOURce :] PULSe : VOLTage : AC

Description

Query Syntax
Parameter

Return Parameter

: This command sets the AC voltage for the duty cycle of the PULSE
mode.

: [SOURCce :] PULSE : VOLTage : AC?

: <NR2>, the valid range is 0.0 - 175.0 (low range), 0.0 - 350.0 (high
range.)

: <NR2>

[SOURce :] PULSe : VOLTage : DC

Description

Query Syntax
Parameter

Return Parameter

: This command sets the DC voltage for the duty cycle of the PULSE
mode.

: [SOURCce :] PULSE : VOLTage : DC?

: <NR2>, the valid range is -247.5 to +247.5 (low range), -494.9 to
+494.9 (high range.)

: <NR2>

[SOURCce :] PULSe : FREQuency

Description

Query Syntax
Parameter
Return Parameter

: This command sets the frequency for the duty cycle of the PULSE
mode.

: [SOURCce :] PULSE : FREQuency?

: <NR2>, the valid range is 15.0 - 2000.0 (unit: Hz.)

: <NR2>

[SOURCce :] PULSe : SHAPe

Description
Query Syntax
Parameter

Return Parameter

: This command selects the waveform buffer for the PULSE mode.
: [SOURce :] PULSE : SHAPe?

A |B

A |B

[SOURCce :] PULSe : SPHase

Description

Query Syntax

: This command sets the start phase angle of the duty cycle for the
PULSE mode.
: [SOURCce :] PULSE : SPHase?
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Parameter : <NR2>, the valid range is 0.0 - 359.9.
Return Parameter : <NR2>

[SOURCce :] PULSe : COUNt

Description : This command sets the number of times the pulse is executed
before completion.

Query Syntax : [SOURCce :] PULSE : COUNt?

Parameter : <NR2>, the valid range is 0 - 65535.

Return Parameter : <NR2>

[SOURCce :] PULSe : DCYCle

Description : This command sets the duty cycle of the 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 : [SOURCce :] 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 the PULSE mode.
Query Syntax : [SOURce:] PULSe : TRIG?
Parameter : AUTO | MANUAL|EXCITE

Return Parameter : AUTO | MANUAL|EXCITE

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 the PULSE mode in the OFF execution state
after setting OUTPut : MODE PULSE. To change the parameters,
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 Subsystem

[SOURCce :]
STEP
: VOLTage
:AC
:DC
: FREQuency
: SHAPe
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: SPHase

: DVOLtage
:AC
:DC

: DFRequency

: DWELI

: COUNt

' TRIG

OUTPut
: MODE

TRIG
TRIG : STATE?

Remote Operation

[SOURce :] STEP : VOLTage : AC

Description
Query Syntax
Parameter

Return Parameter :

: This command sets the initial AC voltage of the STEP mode.
: [SOURce ;] STEP : VOLTage : AC?
: <NR2>, the valid range is 0.0 - 175.0 (low range), 0.0 - 350.0 (high

range.)
<NR2>

[SOURce :] STEP : VOLTage : DC

Description
Query Syntax
Parameter

Return Parameter :

: This command sets the initial DC voltage of the STEP mode.
: [SOURce ;] STEP : VOLTage : DC?
: <NR2>, the valid range is -247.5 ~ +247.5 (low range), -494.9 ~

+494.9 (high range.)
<NR2>

[SOURCce :] STEP : FREQuency

Description :
Query Syntax :
Parameter :
Return Parameter :

This command sets the initial frequency of the STEP mode.
[SOURCce :] STEP : FREQuency?

<NR2>, the valid range is 15.0 - 2000.0 (unit: Hz.)
<NR2>

[SOURCce :] STEP : SHAPe

Description :
Query Syntax :
Parameter :
Return Parameter:

This command selects the waveform buffer of the STEP mode.
[SOURCce :] STEP : SHAPe?

A|B

A|B

[SOURCce :] STEP : SPHase

Description ;
Query Syntax :
Parameter :
Return Parameter :

This command sets the start phase angle of the STEP mode.
[SOURCce :] STEP : SPHase?

<NR2>, the valid range is 0.0 - 359.9.

<NR2>

[SOURCce :] STEP : DVOLtage : AC

Description
Query Syntax
Parameter

Return Parameter :

: This command sets the AC voltage change in each step.
: [SOURce :] STEP : DVOLtage : AC?
: <NR2>, the valid range is -175.0 to +175.0 (low range), -350.0 to

+350.0 (high range.)
<NR2>
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[SOURCce :] STEP : DVOLtage : DC

Description : This command sets the DC voltage change in each step.
Query Syntax : [SOURce :] STEP : DVOLtage : DC?
Parameter : <NR2>, the valid range is -247.5 to +247.5 (low range), -494.9 to

+494.9 (high range.)
Return Parameter : <NR2>

[SOURCce :] STEP : DFRequency

Description : This command sets the frequency change in each step.
Query Syntax : [SOURCce :] STEP : DFRequency?
Parameter : <NR2>, the valid range is -2000.00 to +2000.0 (unit: Hz.)

Return Parameter : <NR2>

[SOURCce :] 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>

[SOURCce :] STEP : COUNt

Description : This command sets the number of times the step is 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 TRIG type of the 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 the STEP mode in the OFF - ON execution state

after setting OUTPut : MODE STEP. To change the parameters, set
TRIG OFF then OUTPut : MODE FIXED. Then, set OUTPut : MODE
STEP again to get ready to set TRIG ON.

Query Syntax : TRIG : STATE?

Parameter :OFF | ON

Return Parameter : OFF | RUNNING
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9.5.2.13 SYNTHESIS Subsystem

[SOURCce :]
SYNThesis
: COMPose
: AMPLitude
: PHASe
: FUNDamental
: DC
: FREQuency
: SPHase

OUTPut
: MODE

TRIG
TRIG : STATE?

[SOURCce :] SYNThesis : COMPose

Remote Operation

Description : This command sets the data format of each harmonic order.
VALUE: absolute value, PERCENT: basic computer percentage. 6

waveforms can be programmed for execution.

Query Syntax : [SOURCce :] SYNThesis : COMPose?

Parameter : VALUEL | VALUE?2 | VALUES |

PERCENT1 | PERCENT2 | PERCENT3

Return Parameter : VALUE1 | VALUEZ2 | VALUES |

PERCENT1 | PERCENT2 | PERCENT3

[SOURCce :] SYNThesis : AMPLitude

Description : This command sets the amplitude of each harmonic order.
The maximum number of orders is 40.
Query Syntax : [SOURCce :] SYNThesis : AMPLitude?

Parameter : <NR2>, ..., <NR2>
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>
[SOURCce :] SYNThesis : PHASe
Description : This command sets the phase angle of each harmonic order.

Query Syntax : [SOURCce :] SYNThesis : PHASe?

Parameter : <NR2>, ..., <NR2>, the valid range: 0.0 - 359.9

Return Parameter : <NR2>, ..., <NR2>

[SOURCce :] SYNThesis : FUNDamental

Description : This command sets the fundamental AC voltage in the SYNTHESIS

mode.

Query Syntax : [SOURCce :] SYNThesis : FUNDamental?
Parameter : <NR2>, the valid range: 0.0 - 175.0 (low range), 0.0 - 350.0 (high
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Return Parameter

range)
: <NR2>

[SOURCce :] SYNThesis : DC

Description

Query Syntax
Parameter

Return Parameter

: This command sets the DC voltage to add to the voltage waveform in
the SYNTHESIS mode.

: [SOURCce :] SYNThesis : DC?

: <NR2>, the valid range: -247.5 to +247.5 (low range), -494.9 to
+494.9 (high range)

: <NR2>

[SOURCce :] SYNThesis : FREQuency

Description

Query Syntax
Parameter
Return Parameter

: This command sets the fundamental frequency in the SYNTHESIS
mode.

: [SOURCce :] SYNThesis : FREQuency?

:50| 60

;5060

[SOURCce :] SYNThesis : SPHase

Description

Query Syntax
Parameter

Return Parameter

OUTPut : MODE
Description

Query Syntax
Parameter
Return Parameter

TRIG
Description

Query Syntax
Parameter
Return Parameter

9.5.2.14 INTERH
[SOURCce :]

: This command sets the start phase angle in the SYNTHESIS mode.
: [SOURCce :] SYNThesis : SPHase?

: <NR2>, the valid range: 0.0 - 359.9

: <NR2>

: This command sets the operation mode. The output should be
stopped before setting OUTPut : MODE SYNTH.

: OUTPut : MODE?

: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

: FIXED | LIST | PULSE | STEP | SYNTH | INTERHAR

: This command sets the SYNTHESIS mode in the OFF - ON
execution state after setting OUTPut : MODE SYNTH. To change the
parameters, set TRIG OFF then OUTPut : MODE FIXED. Then, set
OUTPut : MODE SYNTH again to get ready to set TRIG ON.

: TRIG : STATE?

: OFF | ON

: OFF | RUNNING

ARMONICS Subsystem

INTERHARmMoOnNIcs

: FREQuency
: STARt
- END

: LEVel

: DWELI

OUTPut
: MODE
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Remote Operation

TRIG
TRIG : STATE?

FETCh | MEASure
: INTERHARmMonics
: FREQuency? Queries the sweeping frequency.

[SOURCce :] INTERHARmMonics : FREQuency : STARt

Description : This command sets the start frequency of the sweep wave for the
INTERHARMONICS mode.

Query Syntax : [SOURCce :] INTerharmonics : FREQuency : STARt?

Parameter : <NR2>, the valid range is 0.01 - 2400.0 (unit: Hz.)

Return Parameter : <NR2>

[SOURCce :] INTERHARmMonics: FREQuency : END

Description : This command sets the end frequency of the sweep wave for the
INTERHARMONICS mode.

Query Syntax : [SOURCce :] INTerharmonics : FREQuency : END?

Parameter : <NR2>, the valid range is 0.01 - 2400.00 (unit: Hz.)

Return Parameter : <NR2>

[SOURCce :] INTERHARmMonics: LEVel

Description : This command sets the RMS range of the sweep wave in
percentage.

Query Syntax : [SOURCce :] INTerharmonics : LEVel?

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>

[SOURCce :] INTERHARmMonics: DWELI

Description : This command sets the dwell time of the sweep wave.
Query Syntax : [SOURCce :] 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 the INTERHARMONICS mode in the OFF - ON,
PAUSE, or CONTINUE execution state after setting OUTPut : MODE
INTERHAR. To change the parameter, set TRIG OFF and OUTPut :
MODE FIXED, next set OUTPut : MODE INTERHAR in order to set
TRIG ON.

Query Syntax :TRIG : STATE?

Parameter : OFF | ON | PAUSE | CONTINUE

Return Parameter : OFF | RUNNING | PAUSE
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FETCh [:SCALar] : INTERHARmMonics: FREQuency?
MEASure [:SCALar] : INTERHARmonics: FREQuency?

Description

Query Syntax

Return Parameter :

: These query commands return the sweep frequency stacked on the

base voltage.

: FETCh : INTERHARMOonics : FREQuency?

MEASure : INTERHARMonics : FREQuency?
<NR2>

9.5.2.15 Harmonic Sense Subsystem

[SOURce :]
CONFigure
: HARMonic

: SOURce

: TIMES

. PARameter
: FREQuency

SENSe
: HARMonic

FETCh | MEASure
[ : SCALar]

: HARMonic

: THD?

Returns the % of total harmonic distortion.

: FUNDamental? Returns the fundamental frequency.
: ARRay? Returns the array of all harmonic orders.

[SOURCce :] CONFigure : HARMonic : SOURce

Description

Query Syntax
Parameter

: This command sets the measured power source in the harmonic

analysis mode.

: [SOURCce :] CONFigure : HARMonic : SOURce?
:VOLT | CURR
Return Parameter :

VOLT | CURR

[SOURCce :] CONFigure : HARMonic : TIMES

Description

Query Syntax
Parameter

: This command sets the way the measurement result of harmonic

analysis is displayed on the LCD.
SINGLE: keeps the measured data on the display when set.
CONTINUE: updates the measured data on the display when set.

: [SOURCce :] CONFigure : HARMonic : TIMes?
: SINGLE | CONTINUE
Return Parameter :

SINGLE | CONTINUE

[SOURCce :] CONFigure : HARMonic : PARameter

Description
Query Syntax
Parameter

: This command sets the data format for each harmonic order.
: [SOURCce :] CONFigure : HARMonic : PARameter?

: VALUE | PERCENT

Return Parameter :

VALUE | PERCENT

[SOURCce :] CONFigure : HARMonic : FREQuency

Description
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This command sets the fundamental frequency for the original
waveform.



Remote Operation

Query Syntax : [SOURCce :] CONFigure : HARMonic : FREQuency?
Parameter : 50|60
Return Parameter : 50 | 60

SENSe : HARMonic

Description : This command sets the harmonic measurement ON/OFF. It executes
“ON” before every new search or measurement. Only 3 seconds are
required for the result. The parameter needs to be set to “OFF” if
other data is to be measured.

Query Syntax : SENSe : HARMonic?

Parameter : ON | OFF

Return Parameter: ON | OFF

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
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Instrument Commands

SYSTem
: ERRor?
: VERSion?
. LOCal
: REMote
: 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?
V31?2

OUTPut
[} STATe]
- RELay
: SLEW
:VOLTage
:AC
:DC
:FREQency
: COUPIling
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Remote Operation

: MODE

: PROTection
:CLEar

: IMPedance
. STATe
: RESistor
: INDuction

[SOURce :]
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

FUNCtion
: SHAPe
: SHAPe

A
A
: MODE

:THD
- AMP

: MODE
- THD
- AMP

LIST
: Coupling
TRIG
: POINts?
: COUNt
: DWELI
: SHAPe

9-35



Programmable AC Source 61507/61508/61509 User’'s Manual

: BASE
: VOLTage
:AC
: STARt
:END
:DC
: STARt
: END
: FREQuency
: STARt
: END
: DEGRee
PULSe
: VOLTage
- AC
:DC
: FREQuency
: SHAPe
: SPHase
: COUNt
: DCYCle
: PERIod

STEP

: VOLTage
: AC
:DC

: FREQuency

: SHAPe

: SPHase

. DVOLtage
: AC
:DC

: DFRequency

: DWELI

: COUNt

SYNThesis
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: COMPose

: AMPLitude

: PHASe

: FUNDamental
:DC

: FREQuency

: SPHase

INTERHARrmonics
: FREQuency
: STARt
: END
: LEVEI
: DWELI
: MODe



[SOURce :]
PHASe
: ON
: OFF

[SOURce :]
CONFigure
: INHibit

STATus

: OPERation
[: EVENt]?
: ENABIle

: QUEStionable
: CONDition
[: EVENt]?
: ENABIle
: NTRansition
: PTRansition

TRACe
: RMS

TRIG
TRIG : STATE?

Remote Operation
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Appendix A TTL Signal Pin Assignments

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 to +10V)
Ext-V ®2 2 External-V Reference signal input (-10V to +10V)
This is the input pin of the external voltage signal for single
phase use.

3 Ext-V ®3 3 External-V Reference signal input (-10V to +10V)

4 AGND External-V Reference signal grounding

5 +12V 12V voltage output (providing current 0.5A)

6 AGND _ISO 12V power grounding.

7 AGND Signal grounding.

8 AGND Signal grounding.

9 AC-ON This pin goes HIGH when the AC Source outputs voltage
and goes LOW when the output stops.

10 /| FAULT-OUT  [The voltage level of this pin is HIGH when the AC Source is
in normal mode. It will go LOW when the AC Source is in
protection mode.

11 | Ext-ONOFF  |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 goes HIGH

12 / Remote-Inhibit [When the voltage level of this pin goes LOW, it inhibits the
AC Source output or trigger mode.

13 /Remote-Excite [When this pin receives a negative edge signal (from High to
Low), it triggers the transient output of the AC Source.

14 [Transient When the output of the AC Source changes, this pin will go
low for 64us.

15 Reserved

16 Reserved

17 Reserved

18 Reserved

19 Reserved

20 AGND Signal grounding.

21 Reserved

22 Reserved

23 Reserved

24 AGND Signal grounding.







Appendix B Built-in Waveforms

Appendix B Built-in Waveforms

The ratios of all built-in waveforms’ steps are measured under no load.

Waveform A = DSTOA

N % D
5 9.830 1]
i 15.80 1]
/ 8 2.16 1]
DSTO1
Waveform A = DSTO2
N % D
3 1.50 1]
i 1.580 1]
19 2.00 1]
DSTO02
Waveform A = DSTO3
N % D
3 2.00 1]
B 1.40 1]
i 2.00 1]
23 1.40 1]
; 1]

DSTO3
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B-2

Waveform A = DSTO04

DSTO6

N F D
3 2.50 1]
5 1.80 1]
i 2.50 1]
23 1.90 1]
25 1.10 1]
31 1.50 1]
/ 33 1.10 0

DST04

Waveform A = DSTOS

N y. D
3 1.10 0
B 2.80 0
T 1.40 0
9 2.30 0
/ 11 1.50 0

DSTO05

Waveform A = DSTOG

N % D
3 1.865 0
F 4.20 0
T 3.45 0
15 1.058 0
3.00 0



Waveform A = DSTO7

Appendix B Built-in Waveforms

N % D
3 2.20 1]
5 b5.60 1]
T 2.80 1]
9 4.60 1]
/ 11 3.00 1]
15 1.40 1]
} 21 1.00 O
DSTO7
Waveform A = DSTOS
N % D
3 4.90 1]
5 1.60 1]
T 2.70 1]
11 1.40 1]
15 2.00 1]
/ 17 1.10 1]
DSTO08
Waveform A = DSTO9
N % D N % D
3 T7.35 o0 23 1.20 ]
5 2.40 0 25 1.05 0
T 4.05 1]
11 2.10 1]
13 1.05 1]
15 3.00 1]
17 1.65 1]
19 1.05 1]
21 1.05 1]
DST09
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B-4

Waveform A = DST10
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DST10
Waveform A = DST11
N % D
3 17.75 1]

DST11
Waveform A = D8T12
N % D
3 21.25 0

DST12

% N 4 D
80 21 1.40 O
20 23 1.0 O

258 1.40 O



Appendix B Built-in Waveforms

Waveform A = DST13

N % D
3 24.50 1]
DST13
Waveform A = DST14
N % D
2 2.30 0
5 9.80 0
T 15.80 0
/ 8§ 2.50 0
DST14
Waveform A = DST15
N % D
2 1.15 0
5 4.90 0
T 7.90 0
8 1 0

ARt

DST15
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Waveform A = DST16

N % D
5 2.45 0
7 3.95 0
DST16
Waveform A = DST17
N % D _N % D
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 41.23 0 27 0.14 180
11 0.83 180
/13 0.59 0
/ 15 0.44 180
0
0

28 180

DST17
Waveform A = DST18
N % D
3 1.17 0
5 3.42 180
9 0.80 0

DST18
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Waveform A = DST19
N . D
3 8.07 1]
B 3.55 180
9 0.96 1]
X 13 0.92 180
DST19
Waveform A = DST20
N % D
3 9.38 1]
5 3.44 180
9 1.12 1]
/ 13 0.50 180
DST20
Waveform A = DST21
N % D
3 2.06 180
B 1.77 1]
i 1.62 180
9 1.23 1]
11 0.91 180
13 0.54 1]
/ 23 0.51 0
25 0.53 180
DST21
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Waveform A = DSTZ22

N ¥ D _N % D
3 3.08 180 27 0.69 O
5 2.72 0 29 0.56 180
7 2.43 180
9 41.97 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 O
11 1.93 180
13 1.22 0
/ 15 0.55 180
19 0.46 0
21 0.83 180
DST23
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
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Appendix B Built-in Waveforms

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 O
/ 15 1.04 180
19 0.74 O
21 1.35 180
DST25
Waveform A = DST26
N % D _N % D
5 3.41 0 35 2.34 0O
7 2.585 0 37 2.21 0
11 9.22 0
13 7.68 O
r 17 0.90 0
19 0.90 O
J 23 3.88 0
25 3.56 O
31 0.50 O
DST26
Waveform A = DST27
N % D
21 1.24 0
23 4.91 0
25 2.21 0
DST27
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Waveform A = DSTZ28

N # D N % D
3 33.39 o0 21 4.52 0
B 20.01 o0 23 4.00 0
7 13.76 o0 25 3.49 0
9 10.70 o 27 2.91 0
11 8.139 0 289 2.45 0
13 7.06 o0 31 1.94 0
16 5.85 o0 33 1.95 0
17 4.86 o0 35 1.91 0
18 4.86 o 37 1.89 0
39 1.83 0
DST28
Waveform A = DST29
N % D ] % D
3 33.39 0 21 4.48 0
B 20.01 O 23 3.93 0
T 13.78 O 25 0D.89 0
9 10.70 o 27 0D.92 0
11 8.37 0 29 0.94 0
13 7.05 0 31 0.94 0
16 5.84 0 33 0.94 0
17 4.84 O 35 0D.93 0
19 4.83 o0 37 0D.92 0
39 0.91 0
DST29
Waveform A = DST30
N % D
3 33.39 1]
5 20.01 1]
T 13.78 1]
9 10.70 1]
11 8§.33 1]
13 6.99 1]
15 5.26 1]
DST30
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