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L egal Notices

The information in this document is subject to dewithout notice.

QuadTech, Inc. makes no warranty of any kind irardg to this manual including, but not
limited to, the implied warranties of merchantapitnd fitness for a particular purpose.
QuadTech, Inc. shall not be held liable for erstained herein or direct, indirect, special,
incidental or consequential damages in connectitim te furnishing, performance, or use of

this material.

QuadTech, Inc.
Domestic Sales 800-253-1230

For additional contact information please visit aabsite
www.quadtech.com

Copyright Notices. Copyright 2009 QuadTech, Intrights reserved. Reproduction,
adaptation, or translation of this document withmubr written permission is prohibited,
except as allowed under the copyright laws.
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Warranty

All QuadTech, Inc. instruments are warranted agalatects in material and workmanship

for a period of one year after date of shipmen@adJiech, Inc. agrees to repair or replace any
assembly or component found to be defective, undenal use during this period.
QuadTech’s obligation under this warranty is lirdigolely to repairing any such instrument,
which in QuadTech’s sole opinion proves to be dafeavithin the scope of the warranty
when returned to the factory or to an authorizedise center. Transportation to the factory
or service center is to be prepaid by purchasepn@mnt should not be made without prior
authorization by QuadTech, Inc.

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

QuadTech, Inc. assumes no responsibility for itglpct being used in a hazardous or
dangerous manner either alone or in conjunctioh wilher equipment. High voltage used in
some instruments may be dangerous if misused. &pbsclaimers apply to these
instruments. QuadTech, Inc. assumes no liabititysEcondary charges or consequential
damages. In any event, QuadTech’s liability foraefeof warranty under any contract or
otherwise, shall not exceed the purchase prickeo§pecific instrument shipped of which a
claim was made.

Any recommendations made by QuadTech, Inc. forofigs products are based upon tests
believed to be reliable. QuadTech, Inc. makes rawaniees of the results obtained from
outside testing. This warranty is in lieu of alhet warranties, expressed or implied. No
representative or person is authorized to represeadsume any liability for QuadTech, Inc.
in connection with the sale of our products oth@ntset forth herein.

QuadTech, Inc.

Domestic Sales 800-253-1230

For additional contact information please visit aabsite
www.quadtech.com
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Material Contents Declar ation

A regulatory requirement of The United States ofekita defined by specification SJ/T
11364-2006 mandates that manufacturers provideteriaacontents declaration of electronic
products. QuadTech’s materials are listed below.

Hazar dous Substances
Part Name Lead | Mercury Cadmium gi)r(c?ﬁitemm Pog/it;rr:);]i;éted PonbrI(E)trEg:jsiphenJ
Pb Hg cd ct PBB PBDE
PCBA X @] O @) @) @)
CHASSIS X O O @) O @)
ACCESSORY| X @] @] @) O @)
PACKAGE @) @) @] O @) O

“O” indicates that the level of the specified cheatisubstance is less than the threshold lgvel
specified in the standards.

“ X" indicates that the level of the specified cherhszdbstance exceeds the threshold leve
specified in the standards.

1. QuadTech, Inc. is not fully transitioned to leadéfrsolder assembly at this moment;
however, most of the components used are RoOHS ¢ampl

2. The environment-friendly usage period of the pradsi@assumed under the operating

environment specified in each product’s specifarati

Disposal

Do not dispose of electrical appliances as unsariedicipal waste. Please use separate
collection facilities. Contact your local governméor information regarding the collection
systems available. If electrical appliances arpafied of in landfills or dumps, hazardous
substances can leak into the groundwater and tgethia food chain, damaging your health
and well-being. When replacing old appliances wihv ones, the retailer is legally obligated
to take back your old appliances for disposal &eeharge.

7@
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SAFETY SUMMARY

The following general safety precautions must beeoked during all phases of operation,
service and repair of this instrument. Failuredamply with these precautions or specific
WARNINGS given elsewhere in this manual will videgafety standards of the design,
manufacturing, and intended use of the instrun@uadTech, Inc. assumes no liability for
the customer’s failure to comply with these requieats.

BEFORE APPLYING POWER
Verify that the power is set to match the rateditrgd this power supply.

PROTECTIVE GROUND
Make sure to connect the protective ground to preaa electric shock before turning on the
power.

NECESSITY OF PROTECTIVE GROUNDING

Never cut off the internal or external protectiveund wire, or disconnect the wiring of the
protective grounding terminal. Cutting the proteetground could cause a potential shock
hazard that may bring injury to a person.

FUSES

Only fuses with the required rated current, voltagd specified type (normal blow, time
delay, etc.) should be used. Do not use repairsesfar short-circuited fuse holders. Using
the wrong fuse could cause a shock or fire hazard.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate this instrument in the presencéaairmable gases or fumes.

DO NOT REMOVE THE COVER OF THE INSTRUMENT
Operating personnel must not remove the coverisfitstrument. Component replacements
and internal adjustments can be done only by dedlgervice personnel

WARNING
Touching the connected circuit or output terminative front or rear panel when power is on
may result in serious injury or death.
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SAFETY SYMBOLS

i\

DANGER - High voltage.

AN

Explanation: To avoid injury, death of personnel, or damagéh&ihstrumen
the operator must refer to an explanation in tis&rirction manual.

S

Protective grounding terminal: Protects against electrical shock in case 0
fault. This symbol indicates the terminal must barected to the ground wir
before operating the equipment.

WARNING

The WARNING sign denotes a hazard. It calls attention to aguiore,
practice, or the like, which, if not correctly pemned or followed, could resu
in personal injury. Do not proceed beyon@ARNING sign until the
indicated conditions are fully understood and met.

CAUTION

The CAUTION sign denotes a hazard. It may result in persofadyiror death
if not proceeded upon with caution. It calls ati@mto procedures, practices
and conditions.
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Revision History

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

Date Version Revised Sections

Jan. 2009 Al Initial Release

Feb. 2009 A2 Update figures 1-1 to 1-5 and 3.29b
Oct. 2009 A3 Update Move
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Overview

1.

Overview

1.1  Introduction

The QuadTech, Inc. 42000 Series are constant D@P8upplies that can provide stable DC
output and accurate measurement of voltage andrdurr

The 42000 Series DC Power Supply features:

(1)
(2)
8
()
(6)

(7)
(8)

Voltage mode with two loops contrdProvides stable and quick output and sets thve sle
rate of output voltage and current.

Constant power output/sers are able to get rated power output withérhaximum
output voltage range (42012-80-60: 80V-60A).

16-bit ADC/16-bit DAC Provides excellent resolution.

Lower transient spike and transient response: tifakes certain the unit under
examination gets the most stable output and thiepgbetection under the circumstance of
load variation.

Editing mode (Programming Mode) for output wavefoRmovides multiple output
voltage and current combinations in time for loregipd test.

Rotary knob and keyboard control on the front pa8ets the output voltage and current.
Large LCD panelGives users a complete operation state.

Via GPIB, RS-232C, USB or APG (analog programmatiierface) interface
Controllable via remote control.

1.2  System Functions

1.2.1 Operation Mode

(1)
(2)
®3)

Local operation is performed by the keyboard andryoknob on the front panel.
Remote control is done via GPIB, RS-232C or USBriiace.
Control output via analog signal through the AP@uin

1.2.2 Protection

(1)
)

Protection for abnormal input voltage, over outgritage, over current, over power,
over temperature, fan fail, CV/CC fold back and ate available.
Temperature control for the fan speed.

1.2.3  Output/Indication

(1)
)

The output terminals are on the front and rear Isane
Auxiliary power output (12Vdc/10mA).
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(3) Analog monitors (V/I Monitor) the output signal tastaneously. This allows signals to
be easily monitored by external instruments (DMMcioscope, etc). This makes it
possible to set the output level indication (DC Gignal.

(4) Protection state indication (OVP/OCP/OPP/OTP/FANIKBAC FAULT, etc).

(5) CVI/CC status indicators.

(6) 8-bit TTL output signal.

(7) Output status indicators.

1.24 Input Control Signals

(1) Remote sense input for voltage drop compensation.
(2) Analog reference voltage (APG) input, 0-10VDC ds\@BC, for voltage and current.
(3) Remote inhibit control signal (TTL)

1.25 Measuring & Editing

(1) Measurement for voltage, current and power.
(2) Ten programs and 100 sequences to edit voltagefdusnaveform output.
(3) A run time voltage program that can be set forllahiour.

1.3  Specifications

The operating specifications of the 42000 SeriesHo@er Supply are listed below. Besides
the noted, all specifications are tested followting standard test procedure of QuadTech, Inc.
(test condition: 2% 5°C and under resistive load).
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Model

42006-30-80 | 42006-100-25 | 42006-300-8 | 42012-40-120 | 42012-80-60
Output Ratings
Output Voltage 0-30V 0-100V 0-300V 0-40V 0-80V
Output Current 0-80A 0-25A 0-8A 0-120A 0-60A
Output Power 600W 600W 600W 1200W 1200W
Line Regulation
Voltage 0.01%+2mV 0.01%+6mV 0.01%+18mV 0.01%+2mV 0.01%+8mV
Current 0.01%+25mA 0.01%+5mA 0.03%+20mA | 0.01%+25mA | 0.01%+10mA
Load Regulation
Voltage 0.01%+3mV 0.01%+10mV [ 0.01%+50mV 0.01%+3mV 0.01%+12mV
Current 0.01%+10mA 0.01%+5mA 0.03%+40mA [ 0.01%+10mA [ 0.01%+20mA
Voltage Measurement
Rnage 6V / 30V 20V / 100V 60V / 300V 8V / 40V 16V / 80V
Accuracy 0.05% + 0.05%F.S.
Current Measurement
Range 16A / 80A 5A/ 25A 1.6A/8A 24A [ 120A 12A/ 60A
Accuracy 0.1% + 0.1% + 0.1% + 0.1% + 0.1% +
0.2%F.S. 0.2%F.S. 0.1%F.S. 0.1%F.S. 0.1%F.S.
Output Noise (0-20MHz)
Voltage (P-P) 90 mV 85 mV 180 mV 90 mV 100 mV
Output Ripple (rms) 10 mV 10 mV 90 mV 10 mV 10 mV
Output Ripple (rms) 120 mA 10 mA 60 mA 120 mA 30 mA

OVP Adjustment Range

110% of Vset to 110% of Vmax

Slew Rate Range

Voliage (with USB) | 0,001V - 5v/ms | %001 " | 0,01V - 10v/ms | 0.001V - 5V/ms [0.001V - 10V/ms
Current (with USB) 0.001A - 1A/ms | 0.001A - 1A/ms [ 0.001A - 1A/ms [ 0.001A - 1A/ms | 0.001A - 1A/ms
Programming Response Time (Typical)
Rise Time (Full & No 6 ms 10 ms 30 ms 8 ms 8 ms
Load)
Fall Time 360 ms(max) 300 ms(max) 2.5 s(max) 460 ms(max) 240 ms(max)
Efficiency 0.75 0.75 0.75 0.8 0.8
Drift (8 hours)
Voltage 0.02% of Vmax
Current 0.04% of Imax
Temperature Coefficient | |
Voltage 0.02% of Vmax/°C
Current 0.04% of Imax/°C
Transient response time 3mS 3mS 3mS 3mS 3mS
10 % step change 150 mV 180 mV 600mV 150 mV 250 mV
VEliEge Il @ 2z 150V 500V 800V 200V 400V
Mode
~G LlneR?npguetSVoltage 95 to 250Vac 95 to 250Vac | 95 to 250Vac 95 to 250Vac 95 to 250Vac
Weight 13kg 13kg 13kg 13kg 13kg
Operating Temperature 0-40°C 0 - 40°C 0-40°C 0 - 40°C 0 - 40°C
D'mens"’n’:; (HXWXD) | g5y 428 x 425 | 88 x 428 x 425 | 88 x 428 x 425 | 88 x 428 x 425 | 88 x 428 x 425
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Model 42012-100-50 | 42012-600-8 42024-80-60 | 42024-100-50 | 42050-100-100
Output Ratings
Output Voltage 0-100V 0-600V 0-80V 0-100V 0-100V
Output Current 0-50A 0-8A 0-60A 0-50A 0-100A
Output Power 1200W 1200W 2400W 2400W 5000W
Line Regulation
Voltage 0.01%+10mV | 0.01%+18mV 0.01%+8mV 0.01%+10mV 0.01%+8mV
Current 0.01%+12mA | 0.03%+20mA [ 0.01%+10mA | 0.01%+12mA | 0.01%+24mA
Load Regulation
Voltage 0.01%+18mV [ 0.01%+50mV [ 0.01%+12mV | 0.01%+18mV | 0.01%+12mV
Current 0.01%+28mA | 0.03%+40mA | 0.01%+20mA | 0.01%+28mA | 0.01%+56mA
Voltage Measurement
Rnage 20V / 100V 120V / 600V 16V / 80V 20V / 100V 20V / 100V
Accuracy 0.05% + 0.05%F.S.
Current Measurement
Range 10A / 50A 1.6A/8A 12A / 60A 10A / 50A 20A / 100A
Accuracy 0.1% + 0.1% + 0.1% + 0.1% + 0.1% +
0.1%F.S. 0.1%F.S. 0.1%F.S. 0.1%F.S. 0.1%F.S.
Output Noise (0-20MHz)
Voltage (P-P) 100 mV 180 mV 100 mV 100 mV 50 mV
Output Ripple (rms) 15 mV 90 mV 10 mV 15 mV 15 mV
Output Ripple (rms) 20 mA 60 mA 30 mA 20 mA 40 mA

OVP Adjustment Range

110% of Vset to 110% of Vmax

Slew Rate Range

Voltage (with USB)

0.001V - 10V/ms

0.01V - 10V/ms

0.001V -
10V/ims

0.001V -
10v/ims

0.001V - 10V/ms

Current (with USB)

0.001A - 1A/ms

0.001A - 1A/ms

0.001A - 1A/ms

0.001A - 1A/ms

0.001A - 2A/ms

Programming Response
Time (Typical)

Rise Time (Full & No

Load) 10 ms 60 ms 8 ms 10 ms 10 ms
Fall Time 300 ms(max) 5 s(max) 240 ms(max) 300 ms(max) 850 ms(max)
Efficiency 0.8 0.8 0.85 0.85 0.85
Drift (8 hours)
Voltage 0.02% of Vmax
Current 0.04% of Imax
Temperature Coefficient | |
Voltage 0.02% of Vmax/°C
Current 0.04% of Imax/°C
Transient response time 3mS 3mS 3mS 3 mS 3mS
10 % step change 250 mV 600mV 250 mV 250 mV 250 mV
Voltage limit @ Series 500V 800V 400V 500V 500V
Mode
190 to
250Vac(3phase
4 wire, Delta
AC Line Input Voltage 190 to 250Vac | 190 to 250Vac | connection) or
Ranges P ? 5D ZEDNEE 2 o Ze0EE (Single phase) | (Single phase) 342 to)
440Vac(3phase
5 wire, Y
connection)
Weight 13kg 13kg 13kg 13kg 28kg
Operating Temperature 0-40°C 0 - 40°C 0 - 40°C 0 - 40°C 0 - 40°C
Dimensions (HXWXD) | gg, 478 x 425 | 88 x 428 x 425 | 88 x 428 x 425 | 88 x 428 x 425 | 177 x 428 x 566

mm
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NOTE

Minimum output voltage <0.15% of rated voltage.

Minimum output current <0.2% of rated current.

95-250Vac with rated load. (42024 & 42050:190-25&)V

For 0-100% load step with nominal line voltage.

Verified by scope with BNC cable and@Q@ermination.

At rated current with 10@ load.

Typical efficiency at nominal input voltage (230u)der maximum output voltage.

Maximum drift over 8 hours with constant line-inading and temperature after 30

minutes warm-up.

9. Change in output per°LC in ambient temperature with constant line and.loa

10. Half load and above, tHeading slew rate is 1A/us for rise and fall).

11. In order to meet the charge current required byewSate enough | set needs to be set.

12. When model 42050-100-100 in CV mode, the lowest halue is 1.2% of Full scale to
ensure it is not entering into CC mode.

All specifications are subject to change withoubpnotice.

ONoOhRWNE

1.3.1 Other Specifications

Programming & Measurement Resolution

Voltage (Front Panel) 10 mv

Current (Front Panel) 10 mA

Voltage (Remote Interface) 0.003% of Vmax
Current (Remote Interface) 0.002% of Imax
Voltage (Analog Programming Interface ) 0.04% of Vmax
Current (Analog Programming Interface ) 0.04% of Imax
Programming Accuracy

Voltage Programming (Front Panel and Remote Interface ) 0.1% of Vmax
Voltage Programming (Analog Programming Interface ) 0.2% of Vmax
Current Programming (Front Panel and Remote Interface ) 0.3% of Imax
Current Programming (Analog Programming Interface ) 0.3% of Imax

Programming Response Time

Rise Time: For a programmed 5% to 95% step in output voltage.(Full & No |See Electrical Specification
Load)

Fall Time: For a programmed 95% to 5% step in output voltage. (The fall See Electrical Specification
time will be affected by the external loading from UUT.)
Vout setting ( USB send command to DC source receiver) 10ms

?Volt, ? Current (under USB command using Fetch) 10ms

?Volt, ? Current (under USB command using Measure) 70ms
Analog Programming Interface
Voltage and Current Programming inputs 0~10Vdc or 0~5Vdc of F.S.
Voltage and Current monitor 0~10Vdc or 0~5Vdc of F.S.

Isolation: Maximum working voltage of any analog programming signal with |70Vdc
respect to chassis potential.

Auxiliary Power Supply

Output Voltage 12vdc
Maximum Current Source Capability 10mA
Remote inhibit function (I/O)

Use to disable the output of DC power supply; Active Low TTL
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DC-ON Output Signal

Indicate the output status; Active High [TTL
Fault output signal
Indicate if there is a fault/protection occurred; Active Low |TTL

Series & Parallel operation function with Master / Slave control

Voltage limit @ Series Mode

See Electrical Specification

Voltage limit @ Series Mode (Refer to Ground)

240 Volt

Number of DC Power Supplies allowed @ Master / Slave control mode 5

Auto Sequencing Programmable Function

Number of program 10

Number of sequence 100

Time Range 5ms - 15,000S
TTL signal out 8 bits

TTL source capability 7 mA

Voltage Step Mode Programmable Function

Start_Voltage Range

See each mode V range

End_Voltage Range

See each mode V range

Total Run Time Range (hhh:mm:ss.sss)

10ms - 99 hours

Slew Rate Control Function

Voltage slew rate range (The fall slew rate will be affected by the discharge

rate of the output capacitors especially under no load condition.)

See Electrical Specification

Current slew rate range

See Electrical Specification

Minimum transition time.

0.5ms

Remote Sense

Line loss compensation

5V

All specifications are subject to change without prior notice.

N CAUTION
Voltage from the two output terminals to earth ganvith the 42000 Series Models as shown
below:
M odel Max. Voltage (Vdc)_ Difference between
Output Terminal and Earth
42006-30-80 +250
42006-100-25 +250
42006-300-8 +300
42012-40-120 +250
42012-80-60 +250
42012-100-50 +250
42012-600-8 +600
42024-80-60 +250
42024-100-50 +250
42050-100-100 +250

If the voltage exceeds the above range damage esait to the DC Power Supply.
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1.4  Function Keys

141 Front Pand

|

Figure 1-2 Front Panel of 42050
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Item Symbol Description
1 DISPLAY:
: LCD Display: Shows the output settings and meastesdit.
Numeric and Decimal Point:
2 0 t 9 e [|Users can use the numeric keys and the decimai peynto
(o] and -
enter digital data.
Voltage Setting Key:
3 VOLTAGE Enters the voltage setting mode. Users can use nikeys or
rotary knob to input voltage values
Current Setting Key:
4 CURRENT Enters the current limit setting mode. Users canrusneric
keys or rotary knob to input current limit values.
CONFIG Key:
5 CONFIG Press this key to skip to “Config Choose Page’skiting
various functions.
(LOCAL/ ) LOCAL/REMOTE Switch Key:
6 Press this key to switch the control mode to “Fi@anelinput”
REMOTE - »
— or “Remote Control”.
PROGRAM Key:
7 PROG Press this key to skip to “Program Function Page’setting
waveform editing mode.
SAVE Key:
8 SAVE Press this key to save the settings in “ProgramCuordig
Function Page”
LOCK Key:
9 LOCK Press this key to lock all keys and rotary knob.
To unlock: press" for three seconds to release it.
OUTPUT Key:
10 ouTPUT Press this key to control the output to “ON” or ‘©F
Cursor Movement Keys:
11 <«<t||=>V Use and “ >4 keys to move the cursor to the
parameter to be modified.
Delete Key:
12 PEL Press this key to delete the input value.
EXIT Key:
Press this key to go to previous screen. If thisikeressed
13 EXIT . .
before & ) is pressed, the screen will go back to the
“MAIN PAGE” and the data will not be saved.
ENTER ENTER Key . .
14 < Press this key to confirm the parameter settings.
15 0 ROTARY Knob:

Users can turn the knolO” to input data or select item.
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Item Symbol Description
Output Terminal on Front Panel:
The maximum output current differs from the modefen

-+
16 @ @ connected with the output terminals on the reaepan
Note: 30V, 40V and 600V Models have no front panel outp
terminal.
) Main Power Switch:
17 C') Switches the power on or off.

Rack Bracket: (Option)
18 Use the left (right) bracket to fit the Power Sypph the Rack].

Table 1-1 Description of Front Panel

1.4.2 Rear Panel

Figure 1-3 Rear Panel of 42006, 42012 & 42024 Middle Voltage (30V/40V/80V/100V)
Model

@ O

Quadrech

|
MODE_NO. ‘

SERIA_NO.

=

&

Figure 1-4 Rear Panel of 42006, 42012, 42024 Mgtage Model (300V/600V)
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Tt T

«Emn

Figure 1-5 Rear Panel of 42050 Model

Item

Name

Description

Output terminal

The output terminals of DC PoBapply.

Remote Sense

Hooking this connector to the load provides voltagmpensation

2 |Connector due to the voltage drop generated due to a cabigtaace. Be sur
to connect the remote sense connector “+” to tis#ige output
terminal and “~” connector to the negative outguirtinal. Do not
connect the remote sense connector to the “+”pttput terminal
reversely.

3 APG & Status SigndThere are two sections for these 20 pins signaisl6 are APG

Connecting Terminghput/output terminals while pin 8~20 are systeatst signal
terminals. Seéppendix A for detail pin assignmentBlote: This
terminal is senstitive to ESD. Do not touch it dagrbperation.

4 GPIB Connector  [The GPIB bus used by the remote controller is cotatkto the P(

(Option) via this connector for remote control.

5 |RS-232C It is a 9-pin D-type male connector. €betrol commands are
transmitted between the remote and the PC for recmtitrol.

6 |RS-485 Serial or parallel data transmission use.

7 |Label The label has model no. and the seriabhDC Power Supply.

8 |AC Power Connectgt inputs AC power through a power line and conseatthe input
stage through this connector.

9 |Current Sharing |It shares the output current equally when conngdtirparallel. It

Connector has to be removed when connecting in series far use
10 |Fan Mask Avoid touching the fan and do not blibekfan mask to avoid
accumulating heat inside the machine.
11 |Functional Ground | This terminal is for the ugerefer to Earth Ground easily.
12 |USB The remote controller uses a USB conneotoohnect to the PC

for remote operation.
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Table 1-2 Description of Rear Panel
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2. | nstallation

2.1 Checking the Package

(1) Check if there is any damage or any missing accessafter unpacking it.
(2) Should any damage be found, contact QuadTechinhmeediately to request return
shipment.

The packaging is shown below.

Figure 2-1

® NOTICE
1. Please keep all of the packing materials in casel@vice has to be returned for repair.

2. Do not return the instrument to the factory withobtaining prior RMA acceptance from
QuadTech, Inc.

2.1.1 Maintenance & Cleaning

Remove all the connected wires and cables on #teument before cleaning. Use a brush to
clean any dust off and if there are stains on tassis that cannot be removed by brush, wipe
it with volatile liquid (such as Cleaning NaphthBp not use any corrosive liquid to avoid
damaging the chassis. Use a damp cloth with soapgrwr a soft detergent to clean the LCD
front panel. For internal cleaning, use a low-puessir gun to dust inside or send it back to
our agent for cleaning.
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2.2  Preparation for Use

(1) Be sure the Power Supply is connected to the A€itiput that meets the specifications.

(2) The instrument must be installed in an air-ciradagnvironment to avoid the internal
temperature getting too high.

(3) The ambient temperature does not exceeé€ 40

2.2.1 Normal Environment Conditions

(1) Indoor use.

(2) Altitude up to 2000m.

(3) Temperature & to 40C.

(4) Maximum relative humidity 80% for temperatures Ug@ decreasing linearity to 50%
relative humidity at 4TC.

(5) Input AC supply voltage fluctuations can be up {b0% of the rated voltage.

(6) Transient over voltage is impulse withstand CAT(Mote: 42050 is CAT Ill.)

(7) Pollution degree II.

2.3  Requirements of | nput Power

2.3.1 Ratings

(1) 42006-xx-xx Model
Input Voltage Range : 95 ~ 250 Vac, single phase
Input Frequency : 47~ 63 Hz
Max. Input Power : 1000VA

(2) 42012-xx-xx Model
Input Voltage Range : 95 ~ 250 Vac, single phase
Input Frequency : 47~ 63 Hz
Max. Input Power : 1700VA

(3) 42024-xx-xx Model
Input Voltage Range : 190 ~ 250 Vac, single phase
Input Frequency : 47~ 63 Hz
Max. Input Power : 2900VA

(4) 42050-xx-xx Model

Input Voltage Range : 190 ~ 25Q,Y3-phase 4-wirk ;
or 329 ~ 433\, 3-phase 5-wire Y
Input Frequency : 47~ 63 Hz
Max. Input Power : 6000VA
Max. Input Current (per phase) : 16A (3-phase =Wwij, 27A (3-phase 4-wirk)
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N CAUTION

1. If the input voltage is not within the range asatidsed above, the output will shut down
automatically to protect the DC Power Supply.

2. 42050 can connect to 22Q,V3-phase 4-wirA and 380V, 3-phase 5-wire Y. Verify the

power in-use carefully before connection is madi select the appropriate circuit
breaker.

2.3.2

I nput Connection

(1) The input connector board is located on the righe sf the rear panel.

(2) The power line must be rated at least 85°C.

(3) The power cable gage must be 10AWG or 12AWGté: 42050 must be BAWG or
10AWG when connecting 3-phase 4-wire

(4) To assemble the 42006, 42012 & 42024: See Fig@rard execute the following steps:

a. Remove the input terminal safety cover from the peael of the DC Power
Supply.
b. Strip back wires about 1cm and tin it.
c. Insert wire into the power terminal and secure \aitBhillips screwdriver.
d. Lock the safety cover to avoid electric shock.
e. Secure the safety cover latch to prevent the datue falling or the electric
terminal from exposing.
9
Figure 2-2
= WARNING

1. Connect the green or green/yellow wire to @ terminal.
2. Connect the white or blue wire to the “N” terminal.
3. Connect the black or brown wire to the “L” terminal
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(5) To assemble the 42050: See Figure 2-3 & Figure 2-4
a. Remove the input terminal safety cover from the peael of the DC Power
Supply.
b. Insert wires into the power terminal and securé &iPhillips screwdriver.
c. Lock the safety cover to avoid electric shock. Bigeire 2-5 for assembly.

INPUT
A g
11| @ No Connecting
L2 S
13 | @
N | @ R
G | & PE
@

Figure 2-3 220\, 3-phase 4-wii& Input Connection

INPUT
L1 | @ R
13| & I
N N
G PE
@

Figure 2-4 380\, 3-phase 5-wire Y input connection
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Figure 2-5 Assembling 42050 Input Terminal Satyer

1. To protect the operators, the wire connected taaN® terminal @) must
A be connected to the earth. Under no circumstaradkteis DC Power Supply
be operated without an adequate ground connection.
2. Installation of the power cord must be done byagssional and compliant
with local electrical codes.

24  Output Connection

The 42000 Series DC Power Supply has two outputectors, one is located at the left on
the rear panel while the other one is locatedatitiht on the front panel. The load is

connected to the+” and the “- ” output terminal.

A CAUTION

1. To meet the safety requirements, the safety coust tve tightly secured.

2. The diameter of the wire connected to the load rheastble to carry the maximum
current applied.
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24.1 Rear Panel Output
See Figure 2-6.

Figure 2-7 Assembling the Rear Safety Cover of 42050

24.2 Front Panel Output

Except for low and high voltage models, the maximaumrent for front panel output varies
by 42000 Series model. See Figure 2-8 for connectio
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A CAUTION
For safety reasons, do not exceed rated curreptibfrom 42000 Series to avoid danger.

® NOTICE
The maximum current for front panel output diffen@m 42000 Series models. See the table
below for the maximum current for front panel outpu

M odel Max. Output Current (A)
42006-100-25 25
42012-80-60 60
42012-100-50 50
42024-80-60 60
42024-100-50 50

24.3  Specification of Connecting Wire

The maximum output inductance of the connectiorworthe source isu®. This is the
total inductance of the two wires after twistedtirerwise processed including
self-inductance and mutual-inductance.

A CAUTION

1. To ensure the system’s stability, the cable indum#ashould not exceetliH.

2. Use appropriate gage wire for available outputentrto avoid overheating and causing a
fire hazard.
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24.4

The parallel capacitance for output varies with4B800 Series Models as shown below:

Specification of Parallel Capacitance

M odel Max. Parallel Capacitance for Output

42006-30-80 70 mF
42006-100-25 10 mF
42006-300-8 1.35 mF
42012-40-120 70 mF
42012-80-60 10 mF
42012-100-50 10 mF
42012-600-8 1.35 mF
42024-80-60 10 mF
42024-100-50 10 mF
42050-100-100 20mF

N CAUTION

1. To ensure the system’s stability, the capacitahoeilsl not exceed the value listed

above.

2. Be aware of the polarity and withstand voltage wparalleling capacitance.

2.5 Remote Sensing

25.1 Correct Connection

1. Connecting the remote sensing wires can compefwateltage drop due to output
cables. The DC Power Supply is able to compengate & maximum of 5V drop.
2. Figure 2-9 shows the correct connection. Use twesvio connect the positive/negative

connector of load to the remote sensing connectahe rear panel. The connecting wire

diameter must be larger than 30AWG the withstarithge should be within the
specifications.

3. Though the remote sensing is able to compensatéaye drop of 5V, the maximum
output power of DC Power Supply is still rated (@Q@Dfor 42012 Series and 600W for
42006 Series. The output power is calculated bytiptyihg the voltage on the output
terminal and the current passed.) Therefore, iptheer exceeds what the DC Power

Supply can provide, supply will be unable to congaga for the voltage drop of 5V. The

DC Power Supply will then activate the Over Powsatéction (OPP).
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Figure 2-9

2.5.2 Disconnecting Remote Sensing Wire

If the remote sensing wires are disconnected (mgatie two cables are open), the supply
will still work, however, the error will be largefhe voltage measured from the output
terminal is about 2% larger than the set valuegtioee, it is necessary to connect the remote
sensing wire correctly. Please connect the reneoisiisg wire to the output terminal as
Figure 2-10 shows. This connection will ignore Woétage drop due to cables.

Figure 2-10

Figure 2-11 shows the Remote Sensing installatom thigh voltage model.
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I PUSH 4

© OUTPUT RATING:1.2KW / 600Voc /
+600VDC MAXTO CHASSIS,

Figure 2-11

2.5.3 Reverse Connection of Remote Sensing Wire Polarity

The polarity of the remote sensing wire must beneated correctly, meaning the “+”
terminal is connected to the “+” of the output terah or to the connecting wire of the
terminal. The “=” terminal is connected to the ‘6f'the output terminal or to the connecting
wire of the terminal. If the polarity is connectedeverse, the output will drop to 0V and
prompt an error message “SENSE FAULT” as Figure 2fiows.

0O0.0000V 0O.00O00A

SENSE FAULT

Figure 2-12

® NOTICE

The DC Power Supply will not be damaged due ta¢herse connection of polarity. Do the
following step to reset it:

1. First, power it off.

2. Connect the remote sensing wire properly.

3. Restart the DC Power Supply.
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254 Rack Mounting Kit & Handle Installation

Remove the silver inlay from the plastic side fraamel use M4X15 flat head screws to secure
the rack mounting kit to the plastic side framea Handle is required for installation, use
M4X9 flat head screws to secure it to the rack niogrkit as shown below.

Figure 2-13 Installing the Rack Mounting Kit & Héla for 42006, 42012 & 42024

Figure 2-14 Installing the Rack Mounting Kit & Handle for 42050

2.6 Power-On Procedure

Plug in the power cord and turn on the power swatctiront panel. The DC Power Supply
will run a series of self-tests. The LCD on froangl! will light up as shown below:
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TEST. ..

Figure 2-15

Meanwhile, the DC Power Supply will run self-tekis memory, data and communication.
Once the routine of self-tests is done, the mode&nd serial no. will be shown on the screen
and prompt OK” at the right in the test item has passed. Wh#riast is done the display
below will be shown:

42012-80-60 SERIAL NO. :12345
<OK>
01.00 2007/12/01
01.00

<NONE >
WAIT . ..

Figure 2-16

® NOTICE

1. If anitem fails during self-test, an “ERROR CODW®ill be shown to the right. See
Section 7.2 for the error messages and troublestgpot

2. When the REMOTE shows <OK> it means the GPIB imneated to the Power Supply
for remote operation. If GPIB fails it indicate®t&GPIB card is not connected, but the
unit can still be operated manually.

3. If the Power Supply beeps long and low during peareand the LCD has no screen
display, it indicates a fault with the LCD displayPlease turn the Power Supply off and
then on again. If the long low beep still exis@ntact your agent to return the hardware
for a repair service.

When the self tests of memory, data and commupicatie complete, the screen turns to
MAIN PAGE automatically as shown below:
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0O0.0000V 0O.00O00A

Figure 2-17

= WARNING

1. Users can diagnose any fault during self-test atgpan. See section 7.2 for details.

2. The DC Power Supply internal circuit may not beeabl reset if it is powered-off and
then on immediately. QuadTech, Inc. suggests vgattinee seconds after powering off,
then turn power on again.

N CAUTION
Before turning on the instrument, all protectivewgrding terminals, extension cords and

devices must connect to earth.
The hazard of potential electric shock may occuany interrupted grounding and could

result in injury.

2.7 1/O Connector (Option)

The GPIB interface I/O connector is available forghase.

For assembly, remove the cover plate of GPIB caiglfe 2-18) and insert it and secure with
screws.

O O
GPIB

O of\c——flo ©
Figure 2-18
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3. Manual Operation

3.1 Introduction

The DC Power Supply can be operated manually ootegnvia GPIB controller, RS-232C,
USB or APG interface which is described in Chaptand section 3.3.1.3. The manual
operation for using the front panel keyboard oampknob to input the data is described in
this chapter.

® NOTICE
If the operation mode is not saved before the unsémt is powered off, the operation mode
will default to manual mode when powered on thet iexe..

3.2 Setting Voltage & Current

There are two ways to set the output voltage (CVINEDas Figure 3-1 shows:

Method 1:
1. Press the cursor for V on MAIN PAGE blinks.

ENTER
2. Use the numeric key@@) to set the value and pre ” to complete the
voltage setting or turn the “Rotary@) knob to adjust the set value.

3. Presskovut g output the set voltage. (Please note, in otdeemain the output in
CV mode, the current setting must be larger thaddhd current. Otherwise, the output
voltage will not equal to the set voltage.)

Method 2:
1. Press the cursor for V on MAIN PAGE blinks.

2. When using the “Rotary’@) knob for setting, the " and “ >4 keys can be
used to move the cursor to the individual digits] ¢hen turn the rotary knob to increase
or decrease the minimum unit of the set value.

3. Pressbovrit) g output the set voltage. (Please note, in otdeemain the output in
CV mode the current setting must be larger thanahe current. Otherwise, the output
voltage will not equal to the set voltage.)
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0O0.0000V 0O.00O00A

Figure 3-1
Setting the current (CC MODE):

Press ” and the rest settings are the same as the vadtaégure 3-2 shows. (Please
note, in order to remain the output in CC mode |tlael current setting must be larger than
the current. Otherwise, the output current will eqtial to the set current.)

0O0.0000V 0O.00O00A

Figure 3-2

3.3 Setting Configuration

The configuration setting function allows usersét the system functions for the DC Power
Supply. The system functions that can be editethéyonfiguration are:

1. System Setup: To set various system parametdtgling GPIB address.

2. Output Setup: To set various output parametetadimg voltage/current slew rate
and etc.

3. Series/Parallel: To set the parameters for serigarallel mode.

4. Display: To set the parameter arrangement ondhelp

5. Protection: To set the parameters for each opthtection functions.

6. Factory Setting: To set the production informatiom settings.

7. Calibration: To calibrate the DC Power Supply.
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Following explains the way to set the configuration

Press ” to enter the config setting screen as FiguresB@ws.

[CONFIG]

Figure 3-3

1. Use the numeridZ]) keys or “Rotary” {J) knob to select the item to be set.
ENTER
2. Press ” to confirm.

® NOTICE

1. To cancel the setting, pre” to return to the MAIN PAGE.
2. Press toumee] op «lvrrent iy any page can return to the MAIN PAGE.

Figure 3-4 shows the tree structure of CONFIG PAGE.
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CONFIG PAGE

—— GPIB ADDR
- RS-232 BAUDRATE
- APG
———1.SYSTEM SETUP ——+— BACK LIGHT

- TTL VALUE

- BUZZER

L POWER ON STATUS
—— V LIMIT

- ILIMIT

- VSLEW RATE

—— I SLEW RATE

- TTL VALUE

L DC ON

——— 2. OUTPUT SETUP

—— MASTER OR SLAVE
3 SERIES/ - PARALLEL OR SERIES
PARALLEL —— NUM. OF SLAVE

' MASTER & SLAVE CONTROL

~ NONE,V/I LIMIT , V/I/P PROTECT,

4 DISPLAY V/I SLEWRATE, TTL VALUE

— READING AVERAGE TIMES

OVP

— OCP
OPP

— REMOTE INHIBIT
SAFETY INT .LOCK
FOLDBACK

5. PROTECTION

6.FACTORY ————  RECALL DEFAULT
SETTING
VOLTAGE [PROG./MEAS.]
CURRENT [ MEAS.]
7.CALIBRATION CURRENT [ PROG.]
APG VOLTAGE [PROG./MEAS.]
APG CURRENT [PROG./MEAS.]

Figure 3-4

331 SYSTEM SETUP

1. In Config setup page, pressir@” will display the screen of Figure 3-5.
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[SYSTEM SETUP]

GP I B ADDR

RS -232 BAUDRATE
APG

BACKLIGHT
BUZZER

POWER ON STATUS

Figure 3-5

2. Press <= )" to edit the options in SYSTEM SETUP.

Following introduces the options of SYSTEM SETUP.

3.3.11 GPIBADDRESS
This instrument is available for remote operati®e.sure to set the GPIB address before
using it for a remote control.

1. Use ) ” keys to move the cursor to GPIB ADDR column.
2. Usethe numeri@@) keys or “Rotary” {) to set the address.

3. Pressl <« J' to confirm.

® NOTICE
The address range is 0~30.

3312 RS232BAUDRATE

This instrument is available for remote operatianRS-232. Be sure to set the RS-232
baudrate before using it for a remote control.

1. Use « B4 keys to move the cursor to RS-232 BAUDRATE column
2. Use “Rotary” O) knob to set the BAUDRATE.

@ NOTICE
The RS-232 has three baudrates 9600/19200/38400.
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3313 APG

Analog Programming interface (APG) uses analogadggto control the output. This option
decides whether or which APG control function isige. No matter what option is selected
the APG measurement functions are available.

1. Usethe « [4) keys to move the cursor to the column to be set.

[SYSTEM SETUP]

GP I B ADDR

RS -232 BAUDRATE
APG

BACKLIGHT
BUZZER

POWER ON STATUS

Figure 3-6

2. Use the “Rotary” @) to set the mode. APG has four optioNONE /V /| / V&I:
NONE: Indicates the non-use of the programming funciwrvoltage and current.
V: Indicates using voltage programming, but notadhrent programming function.
I: Indicates using current programming, but not thikage programming function.
V&lI. Itindicates using both the voltage and the curmpeagramming function.

3. Presst <« " to confirm.

4. A reference potential option will prompt at thehidor selection when the APG function
is enabled.

[SYSTEM S ETUP]
1
9600
V Vref(V)=5
HIGH
ON
DEFAULT

GPIB ADDR

RS -232 BAUDRATE
APG

BACKLIGHT

BUZZER
POWER ON STATUS

Figure 3-7

5. Use the « i) keys to move the cursor to the column to be set.

6. Press the” or to set the value, or use the “Rotar‘,@) knob to select the
control voltage range.

7. Presst <« ) to confirm.
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8. Press " to return to the MAIN PAGE.

® NOTICE
1. APG has two reference voltage levels: V_ref(V)4B/ Take the example of the
42012-80-60:
a. When selecting Vref=5V: It means the DC Power Syigmutput 0V/0A~80V/60A
will map to 0~5V (programming or measurement) agifé 3-8(a) shows.
b. When selecting Vref=10V: It means the DC Power $yipmutput 0V/0A~80V/60A
will map to 0~10V (programming or measurement) igsife 3-8(b) shows.

A A
= | 80V/60A = | 80V/60A
o ) St o ) St
a i a |
- ' - '
O | O |
L | L |
O | O |
@ o4
- ' - '
O ' O '
N I N I
Q . 8 ’
APG INPUT 5V/5V APG INPUT 10V/10V
(a) (b)
Figure 3-8
2. Short key description:
a. “(J=sv
b. “(:)=10v

3.3.1.3.1 Pin Assignment of APG Control

APG control is an output of the external analogaignd its connector. It is located at the
rear panel and its pin assignments are shown uré$g3-9 and 3-10.

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
~_ “

Figure 3-9

Page 44 of 167



Manual Operation

+12VA | APIGND | VSET | | SET Vv I
MEAS. | MEAS.

-
N\

Sensing

Sensing

Figure 3-10

The definition of each pin:

1.

2.

Auxiliary power Vcc:This pin outputs a +12Vdc power with a maximumparitcurrent
10mA (output port).

APIGND: This contact is the reference potential of AP@iifsice. The potential is
separated for APG and chassis. The maximum toleraheoltage differential is 70Vvdc.
Voltage programming (input portTthe input analog voltage (0-10Vdc or 0-5Vdc) asth
pin and APIGND, controls the output voltage (CV raptinearly.

Current programming (input porfyhe input analog voltage (0-10Vdc or 0-5Vdc) aéth
pin and APIGND, controls the output current (CC miplihearly.

Voltage measurement (output poithis pin will output the voltage in an analog sign
0 — 10Vdc or 0 — 5Vvdc in full scafer users to monitor.

Current measurement (output poiftjiis pin will output the current in an analog sign

0 — 10Vdc or 0 — 5Vdc in full scafer users to monitor.

3314 BACKLIGHT

This option sets the brightness of LCD backlightloa front panel. There are four kinds of
backlight brightness to choose from (including off)

1.

Use the « [>4) keys to move the cursor to the column to be set.
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[SYSTEM S ETUP]

GP I B ADDR

RS -232 BAUDRATE
APG

BACKLIGHT
BUZZER

POWER ON STATUS

1
9600
V Vref(V)=5
HIlGH
ON
DEFAULT

Figure 3-11
2. Press the" ~ “’ to set it, or use “Rotary"@) to select the brightness of the LCD
backlight.
® NOTICE
1. BACKLIGHT has four optionsHIGH / NORMAL/ DIMMED / OFF, where the
option OFF will turn off the LCD backlight.
2. Short key and brightness description:
a. Press the", BACKLIGHT = HIGH.
b. Press the", BACKLIGHT = NORMAL.
c. Press the", BACKLIGHT = DIMMED.
d. Press thel*)", BACKLIGHT = OFF.
3. The darker the backlight is, the longer life theglawill be. Therefore, if the instrument

is in use during burn-in, it is suggested to seththcklight to OFF to prolong the LCD’s
life.

3315 BUZZER

The buzzer sounds when the keys or the rotary bnaie front panel is pressed or turned to
remind user. It can be turned off if it is not nesary. (The default is ON.)

1.

Use the « [>4) keys to move the cursor to the column to be set.
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[SYSTEM SETUP]

GP I B ADDR

RS -232 BAUDRATE
APG

BACKLIGHT
BUZZER

POWER ON STATUS

1
9600
V. Vref(V)=5
HIlGH
O N
DEFAULT

Figure 3-12

2. Use the numeric{z] ) keys or the “Rotary'{))) knob to select “ON” or “OFF”
mode.

3. Presst <« " to confirm.

4. Press ” to return to the MAIN PAGE.

® NOTICE

1. BUZZER has two options: ON / OFF.

2. When the BUZZER is set to ON, press any key or tnenrotary knob. It will beep once
to remind the user.

3. When the BUZZER is set to ON. The BUZZER will besmtinuously if system
protection occurs to remind the user.

4. When the BUZZER is set to OFF, it will not beegimny situation.

3316 POWER-ON STATUS

Default output status is loaded automatically gfiwered on, so users don’t have to set it
again.

1. Usethe « [4) keys to move the cursor to the column to be set.

[SYSTEM SETUP]

GP I B ADDR

RS -232 BAUDRATE
APG

BACKLIGHT
BUZZER

POWER ON STATUS

1
9600
V Vref(V)=5
HIGH
ON
DEFAULT

Figure 3-13
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2. Press " or to set the value, or use the “Rotar{) knob to set it.

POWER-ON STATUS has three options: DEFAULT / LASOURN OFF STATUS /
USER DEFINITION.

When it is set to DEFAULT, it means the outputestatnot defined specifically, which
is|V =0.00V ; | = 0.00A ; OUTPUT = OFF,

When it is set to LAST TURN OFF STATUS, the instemawill log the command
voltage, command current and the output state egfowering it off. This ensures that
the state before being powered off can be obtdimedext power-on.

Ex.: In Figure 3-14, the voltage setting is 80.00Mrent setting is 15.00A and output
setting is ON. When it powers on again, the insgntwill remain the previous state by
setting the voltage to 80.00V, current to 15.004 antput to ON.

80.000V 12

Figure 3-14

When set to USER DEFINITION, a setting line wilbpnpt beneath the POWER-ON
STATUS line for users to set to the default powerstate including voltage (V), current
(I) and OUTPUT=0ON/OFF.

[SYSTEM SETUP]
GP 1B ADDR
RS -232 BAUDRATE
APG
BACKLIGHT

BUZZER
POWER ON STATUS
V = 10.00V I

Figure 3-15
ENTER
3. Press ” to confirm.

4. Press " to return to the MAIN PAGE.
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332 OUTPUT SETUP

1. In Config Setup page, press tf@ key to display the screen of Figure 3-16.
5]

Press ", to enter into Output Setup.

Press the « B4 keys to move the cursor to the column to be set.
Press ” to return to the MAIN PAGE.

PN

[OUTPUT SETUP]
0.0V
0.0A

Figure 3-16

® NOTICE
The values in Figure 3-16 are the default settofg&2012-80-60.

Following introduces the options of OUTPUT SETTING.

3321 VOLTAGELIMITSETTING

1. Usethe « [>4) keys to move the cursor to the column to be set.

[OUTPUT SETUP]
0.0V
0.0A

Figure 3-17

2. Use the numeri@ @) keys or “Rotary” {2}) knob to set the value.

Page 49 of 167



Programmable DC Power Supply 42000 Series Operating & Programming Manual

Take, for example, the 42012-80-60, the outputagdtrange is 0~80V. Use this option
to narrow down the range by setting MIN and MAX.

When is pressed to set the output voltage, the DC P&upply allows setting
the voltage within the range of [MIN valgeuser-defined value MAX value]. If the
setting exceeds the range, the BUZZER will beeBUZZER is set to ON) and the
main screen will prompt a warning message automtias shown below.

0O.0000V 0O.00O0O0A

V LIMIT RANGE = 20.0V- 60.0V

Figure 3-18

3. Presst <« " to confirm.

4. Press ” to return to the MAIN PAGE.

3322 CURRENT LIMIT SETTING

1. Usethe « [>3) keys to move the cursor to the column to be set.

[OUTPUT SETUP]

MAX= 80. 0.0V

. MAX 0.0A
RATE

RATE

Figure 3-19

2. Use the numeric{z] @) keys or the “Rotary”{2) knob to set the value.
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Take, for example, the 42012-80-60, the outputesurrange is 0~60A. Use this option
to narrow down its range by setting MIN and MAX.

When is pressed to set the output current, the DC P&upply allows the
setting of the current within the range of [MIN wak user-defined valug MAX value].
If the setting exceeds the range, the BUZZER vab (if BUZZER is set to ON) and
the main screen will prompt a warning message aaticaily as shown below.

0O.0000V 0O.00O0O0A

I LIMIT RANGE = 10.0A- 50.0A

Figure 3-20

3. Presst <« " to confirm.

4. Press ” to return to the MAIN PAGE.

3323 VOLTAGE SLEW RATE

1. Usethe « [>3) keys to move the cursor to the column to be set.

[OUTPUT SETUP]
0.0V
0.0A

Figure 3-21

2. Use the numeric{z] @) keys or the “Rotary”{)) knob to set the value.
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Take, for example, the 42012-80-60, the outputagatslew rate is set as shown in
Figure 3-22. The maximum input Slew Rate is 10V/an8 the minimum is 0.001V/mS.
The output of the DC the Power Supply will folloetslew rate to rise to the set output
voltage. The down slew rate is limited by the load.

Vo

A _av
AT
AV
AT Ti;e(mS)
Figure 3-22

3. Presst <« " to confirm.

4. Press " to return to the MAIN PAGE.

3324 CURRENT SLEW RATE SETTING

. Use the “ " keys to move the cursor to the column to be set.
2. Usethe numeri@ @) keys or “Rotary” {2) knob to set the value.

Take, for example, the 42012-80-60, the outputesurslew rate is set as Figure 3-23
shows. The maximum input Slew Rate is 1A/mS andrtmemum is 0.001A/mS. If the
input is larger than 1A/mS, the current Slew Railelve set to INF, and change with the
maximum slew rate (near infinite). The output & IDC Power Supply will follow the
slew rate to rise to the set output current.

lo

A _AI

AT

Al

[

A ‘T Tim:(mS)
Figure 3-23

3. Presst <« " to confirm.

Press " to return to the MAIN PAGE.
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3325 TTL Option

When the DC Power Supply is outputting, its SYSTENMATUS connector on the rear panel
offers 8-bit digital signals for other purposeseTHTL VALUE range is fronD to 255, in
addition, the system will automatically convertatbinary for easy identification.

1. Usethe « B4 keys to move the cursor to the column to be set.

[OUTPUT SETUP]
MAX= 80. 0.0V
© MAX
RATE

0.0A

RATE

Figure 3-24

2. Use the numeri@ @) keys or “Rotary” @) knob to set the value.

The setting range of TTL VALUE i8 ~ 255, in addition the system will automatically
convert it to binary for easy identification.

Figure 3-25 shows the SYSTEM STATUS pin numberear panel, where
TTLO~TTLY is located at PIN12 ~PIN19, and PIN2@he signal reference point of
PIN8~PIN19 (GND).

ANALOG PROGRAM

INTEREACE —— SYSTEM STATUS —

112|3[4|5]/6|7]|8]|9]1011{12]13]14/151617[18§1920

lTTLO ~ TTL7 —
Figure 3-25

3. Presst <« " to confirm.

4. Press ” to return to the MAIN PAGE.

® NOTICE
1. The TTL signal can be a set PROGRAM.
2. Table 3-1 shows the TTL pin definition of SYSTEM/AIUS.
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PIN NO. | PIN DEFINITION
12 TTLO
13 TTL1
14 TTL2
15 TTL3
16 TTLA
17 TTL5
18 TTL6
19 TTL7
20 GND

Table 3-1

3. TTL is a digital signal, which is a positive logigstem (5V system).

The table shows the output specification.

OUTPUT STATE MIN TYP MAX CURRENT
H (HIGH) 4.18 4.80V 7mA (Source)
L (LOW) 0.16V 0.26V -7TmA (Sink)
Table 3-2

3326 SettingDC_ON

When the output of the DC power supply is ON arawubltage is over VDC_R, pinl0
DC_ON of the SYSTEM STATUS on the rear panel wilintto HIGH. When the output
voltage of the DC power supply is lower than thiéisg of VDC_F, pin10 DC_ON of the
SYSTEM STATUS on the rear panel will turn to LOW fither usages as shown below:

A

VDC F———#—————————— —

VDC_R «|—— VO

DC_ON

Figure 3-26

Set DC_ON as described below:

1. Use the “ keys to move the cursor to the column to be set.
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[OUTPUT SETUP]
0.0V
0.0A

Figure 3-27

2. Usethe numeri@ —E]) keys or “Rotary” @) knob to set the value. Take, for
example, the 42012-80-60, the lower limit of DC_@N.5V and upper limit is 79.5V.

3.33 SERIES/PARALLEL

The 42000 Series DC Power Supplies are able tatgpar series or parallel. Take, for
example, the 42012-80-60, the voltage is up to 4d@¥nnecting five sets in series, and the
current is up to 300A if connecting five sets imgdkel.

® NOTICE

1. Series/Parallel cannot be mixed in use.

2. Table 3-3 lists the maximum connecting numberdaga and current in series/parallel
operation for the 42000 Series Power Supplies.

42000 Series Serial Parallel
M odel Max. Devices | Max. Output Max. Devices Max. Output
Voltage (V) Current (A)
42006-30-80 5 150 5 400
42006-100-25 5 500 5 125
42006-300-8 5 800 5 40
42012-40-120 5 200 5 600
42012-80-60 5 400 5 300
42012-100-50 5 500 5 250
42012-600-8 5 800 5 40
42024-80-60 5 400 5 300
42024-100-50 5 500 5 250
42050-100-100 5 500 5 500
Table 3-3

3. Different models are unable to be operated in jErait serial.
4. Be sure the breaker capacity is enough and thke @@ is grounded to earth ground
when series/parallel is in use.
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3.3.3.1 Connecting Series/Parallel Output Cable

The following figures show the connections of teeal/parallel output cables.

1. Figure 3-28 is the series connection.

2. Figure 3-29(a) is the parallel connection. For 42680-80 & 42012-40-120, itis
suggested to use the connection in Figure 3-29 (b).

SVO+k mm m e e e e e e e - - = =
VO+

o [09

4201:-80-60

1
42012-80-60 SVOrE )

1

I

1

1

1

1

1
VO+ 1

1

L

svo [ @

1
SVO+|- 1
42012-80-60 VO+

DUT

VO-
SVO-

SVO- L e e e e e e e - - J

SVO+f = = . __________
42012-80-60 O+ PY

VO-
SVO- |- —

SVO+L —
42012-80-60 VO+

1
SVO+]- 1 '
42012-80-60 VO+
VO-
1
SVO+L |
4201:-80-60 VO+
VO-

®
IR

VO- Lb—0@

SVO- | .‘

1
[

SVO+L 1.

42012-80-60 VO+ 1 ’ ®

(I

o [ g DUT

svo-L@ 1
A 2
Sver LN - - -@—

42012-80-60 |
VO+ T .

VO- _.l i

1
1
1
1
SVO- L |
1
1
1
1
L

SVO} = =
42012-80-60 vo+ L.

VO- !
svo- L ". - _._ _______ J
Figure 3-29 (a)
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42012-80-60

SVo+

svo- [ _T

WO+

Master o

SW0-

oo L+

42012-80-60 WO+

Slave Vo

sVo-

| S+

42012-80-60 o+

Slave Vi

W+

47017 -RN-AN O+
Slave vo- | g
svo- LT

W+

42012-80-60 YO+

Slave ¥

sW0-

Figure 3-29 (b)

DUT

3.3.3.2 Assembling Series/Parallel Communication I nterface

1.

To operate the Power Supply in series, connedR®&85 connectors on the rear panel

as Figure 3-30 shows.

CURRENT
SHARING

RS 485

B

#1

RS 485 #2
CURRENT
SHARING
RS 485 #3
CURRENT
SHARING
#4

CURRENT
SHARING

RS 485

CURRENT
SHARING

0| (e | |a) |5

S 485

NG| (%]

#5

Page 57 of 167



Programmable DC Power Supply 42000 Series Operating & Programming Manual

Figure 3-30

2. To operate the Power Supply in parallel, besideseocting the RS-485 connectors on
the rear panel, the CURRENT SHARING connector basetconnected as well. See

Figure 3-31.
RS
CURREN
SHARING
MST
L J
Q
|}
- RS
CURREN
SHARING
9 SLV1
H
- )
b RS
CURREN
SHARING
A SLV2
[}
5 RS
CURREN
SHARING
SLV3
v
]
)
s RS
CURREN
SHARING
SLV4
Figure 3-31
@® NOTICE

1. Each DC Power Supply has two RS485 interface feomdmectors. They need to be
connected either in series or parallel operatidrer& is no difference between left and
right; just connect one after another as showrignré 3-30 or Figure 3-31.

2. Each DC Power Supply has two CURRENT SHARING cotingderminals in different
outlines. Connect the output terminal of the fitsetver Supply to the input terminal of
the second Power Supply and so forth as showngur&i3-31 in the dotted line. Be sure
to use the CURRENT SHARING communication cable ted by QuadTech, Inc.

3. The CURRENT SHARING communication cable must bel w@hnected when in
parallel operation. If not, it may cause the DC Bo®upply to run abnormally or poor
results in CURRENT SHARING.

1. The DC Power Supply might be damaged if the CURRERRRING input
and output terminals are connected incorrectly wheyarallel mode.
2. Do not connect the CURRENT SHARING cable when imeseoperation or
A supply might be damaged. The DC Power Supply weilédt if the CURRENT
SHARING cable is connecteld. SERIES FAULT will ocasrshown below
when connected.
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0O.0000V 0.0000A o, ow

SERIES FAULT SHUT- DN

Figure 3-32

3.3.3.3 Setting Series/Parallel Operation Mode

3.3.33.1 Setting SLAVE

® NOTICE
1. Itis necessary to set the SLAVE first and the MARTlast when operating the 42000

Series DC Power Supply in a series or parallel mdet, operation may not be
possible due to communication errors.
2. There are SLAVE1~ SLAVE4 available for selectioarshg from SLAVEL].

1. In Config Setup page, pres<¥ and to select PARALLEL /SERIEGnd
display Figure 3-33.

[SERIES/PARALLEL]
MASTER
PARALLEL
4
N O

MASTER OR SLAVE
PARALLEL OR SERIES
NUM. OF SLAVE

MASTER & SLAVE CONTROL

Figure 3-33

2. Usethe numeri@) keys or “Rotary” @) knob to set SLAVE1~SLAVE4 as
Figure 3-34 shows.
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[SERIES/PARALLEL]
MASTER OR SLAVE = SLAVE]1

Figure 3-34

ENTER
3. Press ” to confirm. Press” and the MAIN PAGE will return to single
supply.

3.3.33.2 Setting MASTER

If MASTER OR SLAVE is set to MASTER, a MASTER setwindow will prompt for
PARALLEL OR SERIE$ anf NUM. OF SLAVE selectionseShe description of
PARALLEL OR SERIES in section 3.3.3.3.3 gnd NUM. SEAVE| in section 3.3.3.3.4.

MASTER has two main functions:

(1) Itissues commands to all SLAVE units, such asagatsetting, current setting,
protection setting and etc. This means all settin@@AVE are from the MASTER. The
original settings in SLAVE are temporaryily invalid

(2) It accepts all measurement values and protectgrats from SLAVE. The MASTER
calculates all the measurement values and disgheys in the main page. Moreover,
when protection occurs in one SLAVE, the MASTERI wotify other SLAVE units to
enable protection and protection will be showrhie MASTER’s main page.

® NOTICE
When multiple DC Power Supplies are connectediies®r parallel, only one DC Power
Supply can be the Master and the rest have totlie Stave.

Set MASTER as described below:

ENTER
1. In Config Setup page, pres@]” and to select PARALLEL/SERIES
2. Use the numeri@) key or “Rotary” @) knob to set MASTER as Figure 3-35 shows.
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[SERIES/PARALLEL]
MASTER
PARALLEL
4
N O

MASTER OR SLAVE
PARALLEL OR SERIES
NUM. OF SLAVE

MASTER & SLAVE CONTROL

Figure 3-35

3.3.33.3 Setting PARALLEL or SERIES

This option is to set the Power Supply to be operat Series or Parallel mode as Figure 3-36
shows. There are two selections: PARALLEL and SERIE

1. Usethe « [>4) keys to move the cursor to the column to be set.

[SERIES/PARALLEL]
MASTER
PARALLEL
4
N O

MASTER OR SLAVE
PARALLEL OR SERIES
NUM. OF SLAVE

MASTER & SLAVE CONTROL

Figure 3-36

2. Use the numerid ¢] 1)) keys or “Rotary” ©) knob to sef PARALLEL of SERIES.

Connect the cables on the rear panel as Figureshi®@s when setting to SERIES, and
as Figure 3-31 shows on the rear panel when setiR@ARALLEL.

Select SERIES will prompt the following window aramind the user to disconnect the
CURRENT SHARING cable on the rear panel.
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[SERIES/PARALLEL]
MASTER
SERIES
1
NO

MASTER OR SLAVE
PARALLEL OR SERIES
NUM. OF SLAVE

MASTER & SLAVE CONTROL

DISCONNECT THE CURRENT SHARING CABLE TO
PREVENT DAMAGE AT SERIES!

Figure 3-37

3. Presst <« " to confirm.

4. Press ” to return to the MAIN PAGE.

3.3.3.34 Setting NUM. OF SLAVE

Take, for example, the 42012-80-60, when the DC&?®&upply is set to MASTER (see
section 3.3.3.3.1), the controlled number, meatiiegSLAVE number, has be to be set. If the
number of controlled supplies are four, therl seMNDF SLAVE = 4 as shown below.

1. Usethe « B4 keys to move the cursor to the column to be set.
2. Use the numeri@ ) keys or “Rotary” @) knob to set the number of SLAVE.

[SERIES/PARALLEL]
MASTER OR SLAVE = MASTER
PARALLEL OR SERIES PARALLEL
NUM. OF SLAVE 4

MASTER & SLAVE CONTROL N O

Figure 3-38

3. Presst <« " to confirm.

4. Press ” to return to the MAIN PAGE.
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® NOTICE

Take, for example, the 42012-80-60:

1. If there are five sets connected in a parallel 80/300A is set, the setting of each set is
80V/60A and the total output will be 80V/300A.

2. If there are five sets connected in a series aQWMDA is set, the setting of each set is
80V/60A and the total output will be 400V/60A.

3. The total sets for connecting 42012-80-60 in aeseor parallel are five; therefore, the
maximum number gf NUM. OF SLAVE is four.

3.3.3.35 ActivatingMASTER & SLAVE CONTROL

When a PARALLEL OR SERIES, NUM. OF SLAVE is setMASTER, the MASTER
supply can be programmed to activate series/pacaligrol as described below:

1. Use the « B4 keys to move the cursor to the column to be set.
2. Use the numeric{z]) key or “Rotary” @) knob to set YES

[SERIES/PARALLEL]
MASTER OR SLAVE MASTER

PARALLEL OR SERIES PARALLEL
NUM. OF SLAVE 1

MASTER & SLAVE CONTROL= YES

Figure 3-39

3. Presst +! J to confirm, it will skip to the series/parallel M\WER page automatically
as Figure 3-40 shows.

.0000V 0O.00O00A

Figure 3-40
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4. The SLAVE page will skip to Figure 3-41 automatigal

ON LINE

SLAVEL

Figure 3-41

5. Start the series/parallel usage.

® NOTICE

1. A communication error will occur if the SLAVE settjs are the same (such as SLAVE 1
& BLAVE 1)). The MAIN PAGE of MASTER will show an eor see Figure 3-42. When
this type of error occurs, exit the series/parafgration first, then change the SLAVE
setting to resume the operation.

SLAVE 1 ERROR

MEAS. ERR

Figure 3-42

2. Once the series/parallel is set, the settings essabed. After all machines are powered
off, turn on SLAVE(s) first and MASTER last, the MAAER supply will automatically
set series/ parallel operation.

3.3.3.4 Setting Series Parameters

When the software communication and hardware ggtfior series operation are completed,
the settings of following windows are introducedhie sections below - (1) MAIN PAGE, (2)
SYSTEM SETUP, (3) OUTPUT SETUP, (4) PROTECTION #BPROGRAM.
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3.3.34.1 Setting MAIN PAGE

The MAIN PAGE is mainly used to set voltage (V) andrent (I). The difference between a
single supply and a series operation is the volsagevill increase by the number connected

in series. The voltage set is indicated[By| for easy identification. When set to MASTER,
MST will appear at the window’s upper right corasrthe figure shows below.

.0000V 0O.0000A

Figure 3-43

3.3.34.2 Setting SYSTEM SETUP for Series

The operation df POWER- ON STATUS in SYSTEM SETWPderies operation is the same
as a single supply. Only the output voltage widremse following the number of supplies in
series. For example if there are five sets of 4280-B0 in a series, the maximum output
voltage can be set is 400V, and the maximum owpuent is 60A as shown below:

[SYSTEM SETUP]
GP 1B ADDR
RS -232 BAUDRATE
APG

1

9600

NONE

HIGH

ON
USER DEFINITION

2 V=400.00V I=60.00A OUTPUT=ON

BACKL IGHT
BUZZER
POWER ON STATUS

Figure 3-44

® NOTICE

Supply will return to single unit mode once the PERYON STATUS is set in series mode.
The POWER-ON STATUS automatically sets the outmltiage and current to 0 and
OUTPUT to OFF.
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3.3.34.3 Setting OUTPUT SETUP for Series
The V LIMIT MAX in OUTPUT SETUP of MASTER for a sers connection will increase
by the number of supplies connected in series.iftdicated byZ V LIMIT MAX: for easy

identification as the figure shows below. The settiange ofz V SLEW RATE will also
increase by the number of supplies connected iasser

OUTPUT SETUP]
0.0V
0.0A

L
)
)

Figure 3-45

3.3.34.4 Setting PROTECTION for a Series
The OVP and OPP in PROTECTION of MASTER for a sedennection will increase by

the number of supplies connected in series. fidgated byz OVE andZ OPP for easy
identification as the figure shows below.

OoOCP
2 OPP

REMOTE INHIBIT

SAFETY INT.LOCK
FOLDBACK

Figure 3-46

3.3.34.5 Setting PROGRAM for Series

The LIST MODE and V_STEP MODE in PROGRAM can alsodpplied for series
operation. The operation of PROGRAM for serieqé&sgame as a single unit, see Chapter 4

Program Sequence. LIST MODE is indicated by> VOLTAGE| for easy identification and
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the [SEQUENCE] screen is shown in Figure 3-47. 3diting range o V S. R| will
increase by the number of supplies connected iassas well. The start and end voltages of
V_STEP MODE are indicated b¥ START_VOLTAGE andz END_VOLTAGH as

Figure 3-48 shows.

1 SEQ
SVOLTAGE= 0.00VSV S.R. =5.000(V/mS)
CURRENT= 0.00A | S.R. =1.000(A/mS)
TTL OUT= 0(DEC) <BINARY=00000000 >
T I ME = 0.000(S) A

Figure 3-47

[PROGRAM / STEP]

2 START VOLTAGE = 0.00V
2END VOLTAGE =0.00V

RUN_TIME =0 :0

Figure 3-48

3.3.35 Setting Parallel Parameters

When the software communication and hardware ggstfior parallel operation are completed,
the settings of following windows are introducedhie sections below - (1) MAIN PAGE, (2)
SYSTEM SETUP, (3) OUTPUT SETUP, (4) PROTECTION #HdPROGRAM.

3.3.35.1 Setting MAIN PAGE

MAIN PAGE is mainly used to set the voltage (V) dhd current (1). The difference between
a single unit and parallel operation is the cursatting will increase by the number of

supplies connected in parallel. The current setdicated by for easy identification.

When set to MASTER, MST will appear at the windowjsper right corner as the figure
shown below.
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.0000V 0O.00O0O0A

Figure 3-49

3.3.35.2 Setting SYSTEM SETUP for Parallel

The operation df POWER-ON STATUS in SYSTEM SETUP4dqarallel is the same as a
single unit; only the output current will increasethe number of supplies connected in
parallel. For example, if there are five sets d#280-60 in a parallel, the maximum output
voltage that can be set is 80V, and the maximurputwturrent is 300A as shown below:

[SYSTEM SETUP]
GP 1B ADDR
RS -232 BAUDRATE
APG

1

9600

NONE

H I GH

ON
USER DEFINITION

V =80.00V ¥ 1=300.00A OUTPUT=ON

BACKL IGHT
BUZZER
POWER ON STATUS

Figure 3-50

® NOTICE

It will return to single unit mode once the POWERISTATUS is set in parallel mode.
The POWER-ON STATUS automatically sets the outmltiage and current to 0 and
OUTPUT to OFF.

3.3.35.3 Setting OUTPUT SETUP for Parallel

The | LIMIT MAX in OUTPUT SETUP of MASTER for a paHlel connection will increase
by the number of supplies connected in parallés imdicated by | LIMIT MAX: for easy

identification as the figure shown below. The settiange ofZ | SLEW RATE will also
increase by the number of supplies connected iallpar
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0.
0.

ov
0A

!
)
)

Figure 3-51

3.3.354 Setting PROTECTION for Parallel

OUTPUT SETUP]

The OCP and OPP in PROTECTION of MASTER for patalsnection will increase by the

number of supplies connected in parallel. It
identification as the figure shown below.

OVP
> OCP

digated byz OCE

> and

> OPH

» for easy

[PROTECTION]

> OPP

REMOTE INHIBIT

SAFETY INT.LOCK
FOLDBACK

Figure 3-52

3.3.35.5 Setting PROGRAM for Paralle

The LIST MODE and V_STEP MODE in PROGRAM can algodpplied for parallel
operation. The operation of PROGRAM for paralleths same as a single unit, see Chapter 4

Program Sequence. LIST MODE is indicated by

the [SEQUENCE] screen is shown as Figure 3-53.SEtiéng range ofz

IS.R

2 CURRENT for easy identification and

will

increase by the number of supplies connected @llparyV_STEP MODE has no current
setting so the screen is the same as the singlewpply as Figure 3-54 shows.
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l [SEQUENCE]l

SEQ NO.= 1 SEQ. TYPE=AUTO

VOLTAGE= 0.00V V S.R. =1.000(V/mS)
SCURRENT= 0.00ASI S.R. =5.000(A/mS)
TTL OUT= 0(DEC) <BINARY=00000000 >
TIME = 0.000(S) s

ﬁv

[PROGRAM / STEP]

Figure 3-53

START VOLTAGE =0.00V
END VOLTAGE =0.00V
RUN TIME =0 :0

Figure 3-54

3.3.3.6 Setting Procedurefor APG in Seriesor Parallel

Operation in a series and a parallel can also pkeabvia APG. See section 3.3.1.3 and
3.3.3.1 to 3.3.3.6 for detail information.

3.3.3.6.1 SeriesSetting

To connect five 42012-80-60 DC Power Supplies fmeration in series, set the APG option
to|APG =V &l and Vref(V) = §. The MAIN PAGE of MABER will show as in Figure 3-55.
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.0000V 0O.00O00A

APG-V &l

Figure 3-55

As with the APG voltage setting (AVO_SET), the ittpd analog voltage 0~5V maps to the
actual output 0~400V. As with APG current settiagd SET), the inputted analog voltage
0~5V maps to the actual output 0~60A as Figure @5éhows. Set the APG option[to APG
= V &l]and|Vref(V) = 10 means the inputted analagtage 0~10V maps to the actual output
0~400V. APG voltage (AVO_SET) also maps to the alobutput 0~60A for APG current
(AIO_SET) as Figure 3-56(b) shows. The inputted@mn&oltage (0~5Vor 0~10V) for the
above voltage/current setting has to be entergubotisely for the devices in a series to
obtain the effect of serial operation in APG mode.

A A
5 400V/60A '5 400V/60A
nr—————————— or——————————
= I — I
2 | - |
(@] I O I
5 B |
@ | x |
8 [ 8 [
0 | %) |
O I I
@) I > 8 L >
APG INPUT 5V/5V APG INPUT 10V/10V
(@) (b)
Figure 3-56

With APG voltage measurement (AVO_MEAS), the sugspin series will output analog
voltage 0~5 V respectively and add the total ougfdive sets of 42012-80-60 getting 0~25
V analog voltage which maps to the actual outpltage 0~400 V. With APG current
measurement (AIO_MEAS), the devices output anatitage 0~5 V respectively and the
add up total is 0~25 V analog voltage which maphéoactual output current 0~60 A as
Figure 3-57(a) shows. Setting the APG optioh to AP® &l|and|Vref(V) = 10 means the
supplies in series will output analog voltage OVl&spectively for APG voltage
measurement (AVO_MEAS). Therefore, adding the totdput of five sets 42012-80-60
analog voltage would get 0~50 V analog voltage Winaps to the actual output voltage
0~400 V. As for APG current measurement (AIO_MEAS¥ devices output analog voltage
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0~10 V respectively, the total is 0~50 V analogagé which maps to the actual output
current 0~60 A as Figure 3-57(b) shows.

A A
—~ | 400V/60A — | 400V/60A
e ShF—————————=
& [ & [
) : =) :
2 | S |
%4) | 2 |
3 | 3 |
nn I 8 I
Q I @) I
A | » A I !
APG OUTPUT 25V/25V APG OUTPUT 50V/50V
(a) (b)
Figure 3-57

3.3.36.2 Paralld Setting

To connect five 42012-80-60 DC Power Supplies fmeration in parallel, set the APG option
to|[APG =V &l and Vref(V) = 5, the MAIN PAGE of MABER will show as Figure 3-58.

.0000V 0O.00O00A

APG-V&l

Figure 3-58

As with the APG voltage setting (AVO_SET), the itipd analog voltage 0~5 V maps to the
actual output 0~80 V. For APG current setting (ASET), the inputted analog voltage 0~5 V
maps to the actual output 0~300 A as Figure 3-5&{ajvs. Setting the APG option[to APE =
V &l|and |Vref(V) = 10 means the inputted analogtage 0~10 V maps to the actual output
0~80 V for APG voltage (AVO_SET). It also maps he factual output 0~300 A for APG
current (AIO_SET) as Figure 3-59(b) shows. The ttgmlanalog voltage (0~5Vor 0~10V)

for the above voltage/current setting has to beredtrespectively for supplies in parallel to
obtain the effect of parallel operation in APG mode
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uT

80V/300A

80V/300A

DC SOURCE OUTP
DC SOURCE OUTPUT

> L
APG INPUT 5V/5V APG INPUT 10V/10V

(&) (b
Figure 3-59

With APG voltage measurement (AVO_MEAS), the sugspin parallel will output analog
voltage 0~5 V respectively and adding the totapatibf five sets 42012-80-60 getting 0~25
V analog voltage which maps to the actual outplttge 0~80 V. With APG current
measurement (AIO_MEAS), the devices output anatdtage 0~5 V respectively and the
add up total is 0~25 V analog voltage which maphéoactual output current 0~300 A as
Figure 3-60(a) shows. Setting the APG optioh to APG &I|and|Vref(V) = 10 means the
supplies in parrallel will output analog voltagel@~V respectively for APG voltage
measurement (AVO_MEAS). Therefore, adding the totdput of five sets 42012-80-60
analog voltage getting 0~50 V analog voltage wimps to the actual output voltage 0~80 V.
As for APG current measurement (AIO_MEAS), the desioutput analog voltage 0~10 V
respectively, and the add-up total is 0~50 V anatdtage which maps to the actual output
current 0~300A as Figure 3-60(b) shows.

A A
— | 80V/300A — | 80V/300A
O e oFr——————————
& | = |
- l ) |
@) : @) :
5 | 5 |
[ | ~ |
= - |
n | 2 |
Q | @) |
A | » A | >
APG OUTPUT 25V/25V APG OUTPUT 50V/50V
(a) (b)
Figure 3-60
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® NOTICE

For example, to connect five sets of 42012-80-6€eires or parallel, the fixture circuit in
Figure 3-61 can be referenced if expecting thdio#lahip of APG total voltage/current
measurements mapping to what the actual outpuag®iturrent is as Figure 3-62 shows.

A A

~ | 400V/60A — | 80V/300A

D D=

& [ & [

© | = |

5 | 3 |

a4 | ~ I

8 I ) I

Z | % |

Q I I

A | > 8 L >
APG OUTPUT 5V/5V APG OUTPUT 5V/5V
APG OUTPUT 10V/10V APG OUTPUT 10V/10V

(a) Serie (b) Paralle
Figure 3-61
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R2
APG +12Vdc#]
APG GND#1 RI $\ R
42012-80-60 #1 APG OUTPUT#1 Rl . WA\
R2 % APG GND#1 G1=R2/R1
LAPG GND#1 G2=1+R3/R2
v, Ex:

APG +12Vdc#] For 4pm7-80-60 #1~#5
APG GND#2 RI ~ o GI=1/5
420128060 #2 [ pgovmeuma K| L B |G2=1+4=5
R2=10KQ

R22 APG GND#1

|

LAPG GND#1
R2 R3

APG +]2Vdc#1 APG +12Vdc#1
APG
APG GND#3 Rl > . GND#1_R2 . S APG OUTPUT
42012-80-60 #3 1 hiv el
APG OUTPUT#3 R N N

R2< APG GND#1 APG GND#1

|

LAPG GND#1
R2

APG +12Vdc#]
APG GND#4 Rl > R2
42012-80-60 #4 PG OUTPUTE R ) L ]

R2<Z APG GND#I

|

LAPG GND#1
R2

APG +12Vdc#1
APG GND#5 R1 > R
42012-80-60 #5 PG OUTPUTES R : L A

R2<Z APG GND#I

|

LAPG GND#1

Figure 3-62

3.34 DISPLAY

DISPLAY setting has two options: (L) DISPLAY SELEION| and (2) READING
AVERAGE TIMES.
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3341 DISPLAY SELECTION

The setting of DISPLAY is to show the internal sgs on the last line of the MAIN PAGE
for easy identification without entering the seajtpage. There are five options available for
displaying on MAIN PAGE: (1) NONE, (2) V/I LIMIT,3) |V/I/lP PROTECT, (4) V/|
ISLEWRATEH, (5) TTL VALUE.The system default js NONE.

1. In Config setting page, pre@" to display the screen.
o)

2. Presst <« J"to enter into DISPLAY SELECTION as Figure 3-63os¥s.
3. Usethe numeri@@) keys or “Rotary” @) knob to select the desired setting.

3.34.1.1 NONE
When this selection is setto NONE, the last lin®&IN PAGE will not show any message.

1. Usethe « ) keys to move the cursor to the column to be sdtigure 3-63
shows.

Press ¢ <= J" to confirm it.

Press " to return to the MAIN PAGE.

[DISPLAY SELECTION]
DI SPLAY SELECTION =NONE

READING AVERAGE TIMES=1

Figure 3-63

3.34.1.2 V/I LIMIT

When it is set to V/I LIMIT the last line on the M PAGE will show the set range of V
LIMIT and | LIMIT in OUTPUT SETUP. See section 331 and 3.3.2.2 for detailed
information. The MAIN PAGE will show as below whéme setting is completed.
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0.0000V 0O.00O00A

V_LIMITD 0.0 - 80.0 [_LIMITD 0.0 -60.0

Figure 3-64

3.34.1.3 V/I/IP PROTECT

When it is set to V/I /P PROTECT the last line ba MAIN PAGE will show the OVP, OCP
and OPP settings in PROTECTION. See section 3.85313.5.3 for detailed information.

0O.0000V 0O.00O00A

OvP=88.0V OCP=63.0A OPP=1260.0W

Figure 3-65

3.34.1.4 V/I SLEW RATE

When it is set t0 V/I SLEWRATE| the last line on the MAIN PAGE will show the V
SLEWRATE and | SLEWRATE settings in OUTPUT SETUReSection 3.3.2.3 and 3.3.2.4
for detailed information.
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0.0000V 0O.00O00A

V_S/RI 1.000(V/mS) I_S/RI 1.000(A/mS)

Figure 3-66

33415 TTL VALUE

When it is set top TTL VALUE the last line on the MMPAGE will show the TTL VALUE
settings in OUTPUT SETUP. See section 3.3.2.5 éaitkd information.

0O.0000V 0O.00O00A

TTL VALUE = 00000000

Figure 3-67

3.34.2 READING AVERAGE TIMES

The voltage and current readings, displayed otMAEN PAGE, is five and half digits, and
the optionl READING AVERAGE TIMES is able to set theerage times for voltage and
current readings. The higher the average timetjgts® slower the voltage and current are
updated. The default setting is 1 as Figure 3-@8vsh
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[DISPLAY SELECTION]

DISPLAY SELECTION =NONE
READING AVERAGE TIME =

Figure 3-68

IREADING AVERAGE TIMES can be setto 1, 2, 4 and 8.

® NOTICE

1. The reading is averaged using a ROLLING. Therefeten the actual output is changed
dramatically and the average times are larger thane displayed reading will gradually
reach the actual output based on the average times.

2. The panel reading is updated in the rate of 200mS.

335 PROTECTION

The QuadTech, Inc. 42000 Series DC Power Suppéies bomplete protection functions
divided in two classes. The first protection typeliides over voltage, over current, over
power and FOLDBACK; while the second protectiongypcludes over temperature, fan
failure and over/under input voltage. The firstsslgrotection trigger point is set by the user
as described below, while the second class prote@iauto detected by the system hardware
protection circuit.

To enter it:

1. In Config Setup page, pre@” to show Figure 3-69.

[PROTECTION]

OVP = 88.0 V
OCP = 63.0 A
OPP = 1260.0 W
REMOTE INHIBIT = OFF
SAFETY INT.LOCK = DI SABLE
FOLDBACK = DISABLE
Figure 3-69
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2. Press <« J" to enter into the PROTECTION option.

® NOTICE

1. When in the option page, use th”, « 4 keys to move the cursor to the
column to be set.
2. The value in Figure 3-69 is the default of 42012680

3.35.1 OVP Protection

1. Usethe « B4 keys to move the cursor to the column to be sdtigure 3-70
shows.

[PROTECTION]

OVP

OCP

OPP

REMOTE INHIBIT
SAFETY INT.LOCK
FOLDBACK

Figure 3-70

2. Usethe numeri@@) keys or “Rotary” @) knob to set the value.
ENTER
3. Press ” to confirm.

4. Press ” to return to the MAIN PAGE.

This function sets the protection point for Overtdge. Once the output voltage exceeds the
range, it will turn off the output, OUTPUT = OF g, protect the unit under test.

@® NOTICE
1. The table below is the voltage range of OVP.
M odel Min. OVP (V) Max. OVP (V)
420XX-XX-XX 1.10x Vo _SET 1.10 x Vo_MAX

Table 3-4 OVP Range

2. When 0 is set for the OVP, it means the functiogissibled.

When OVP occurs, the main page will prompt a pitideanessage as shown below:
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0O.0000V O.000O0A

OVP

Figure 3-71

3.35.2 OCP Protection

1. Usethe « B4 keys to move the cursor to the column to be sedtigure 3-72

shows.
l [PROTECTION] l
OVP = 88.0 V
OCP = 63.0 A
OPP = 1260.0 W
REMOTE INHIBIT = OFF
SAFETY INT.LOCK = DI SABLE
FOLDBACK = DISABLE

Figure 3-72

2. Use the numeri@@) keys or “Rotary” @) knob to set the value.
ENTER
3. Press ” to confirm.

Press ” to return to the MAIN PAGE.

This function sets the protection point for Overi@at. Once the output current exceeds the
range, it will turn off the output, OUTPUT = OF g, protect the unit under test.

® NOTICE
1. The table below is the current range of OCP.
M odel Min. OCP (A) Max. OCP (A)
420XX-XX-XX 1.05x 1o SET 1.05 x lo_ MAX

Table 3-5 OCP Range
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2. When O is set for the OCP, it means the functiatisabled.

When OCP occurs the main page will prompt a praieacnessage as shown below:

0.0000V 0O.00O00A

OCP

Figure 3-73

3.3.5.3 OPP Protection

1. Usethe « B4 keys to move the cursor to the column to be sdtigure 3-74
shows.

[PROTECTION]
OVP
OCP
OPP
REMOTE INHIBIT

SAFETY INT.LOCK
FOLDBACK

Figure 3-74

2. Usethe numeri@@) keys or “Rotary” @) knob to set the value.
ENTER
3. Press ” to confirm.

4. Press ” to return to the MAIN PAGE.

This function sets the protection point for Ovemeo. Once the output power exceeds the
range, it will turn off the output, OUTPUT = OF®, protect the unit under test.
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® NOTICE
1. The table below is the power range of OPP.
M odel Max. OPP (W)
42006-XX-XX 630
42012-XX-XX 1260
42024-XX-XX 2520
42050-XX-XX 5250

Table 3-6 OPP Range

When 0 is set for the OPP, it means the functiatisabled.

The OPP protection point is based on the compap$time calculated power of output
current and remote sense voltage. However, if tveep measured by the output terminal
on rear panel is larger than the listed maximunpaupower in Table 3-6, the system
will still prompt OPP and turn off the output.

AEN

When OPP occurs, the main page will prompt a ptimeenessage as shown below:

0O0.0000V 0O.00O00A

OPP

Figure 3-75

3354 REMOTEINHIBIT

This function allows users to close the outputtogver supply or control the power supply’s
ON/OFF directly through the PIN9 _INHIBIT in APG & STEM STATUS.

1. Usethe {1t} &" =) keys to move the cursor to the column to be setigure
3-76 shows.
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[PROTECTION]

OVP

OCP

OPP

REMOTE INHIBIT
SAFETY INT.LOCK
FOLDBACK

Figure 3-76

2. Use the “Rotary” '@) knob to set REMOTE INHIBIT mode. There are thoptions:
IOFR, TRIGGER and EXT. ON/OFF.

1. Selecting OFF: It closes the function.
2. Selecting TRIGGER: It sets the REMOTE INHIBIT to IFGER. When low
level triggers the PIN9 _INHIBIT in APG & SYSTEM

STATUS, it equals pressing th" key to set
IOUTPUT = OFF.
3. Selecting EXT. ON/OFF: It sets the REMOTE INHIBIF EXT. ON/OFF and

replaces the” key by disabling it to control the
activation of power supply. When the voltage lexel
PIN9 _INHIBIT in APG & SYSTEM STATUS turns to
LOW, the power supply is unable to output. The powe
supply outputs normally when the voltage levelras$ pin
turns to HIGH.

3. Presst <« ) to confirm.

Press " to return to the MAIN PAGE.

When protection occurs to REMOTE INHIBIT, the maiamge will show the protection
message as below.
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0.0000V 0O.00O00A

IHB

Figure 3-77

3355 SAFETY INT.LOCK

This function allows users to control the power@uyjs ON/OFF through the PIN7 of APG
& SYSTEM STATUS.

1. Usethe {=1) &" =4 keys to move the cursor to the column to be sdtigure
3-78 shows.

[PROTECTION]
OVP
OCP
OPP
REMOTE INHIBIT

SAFETY INT.LOCK
FOLDBACK

Figure 3-78

2. Use the “Rotary” @) knob to set SAFETY INT.LOCK mode. There are tvptions:
IDISABLE| and ENABLE.

1. Selecting DISABLE: It closes this function.

2. Selecting ENABLE: It sets SAFETY INT.LOCK to ENPAE. When the PIN7
of APG & SYSTEM STATUS is at high level, it indiest
the power supply is outputting normally and its ORF is
still controlled by When the PIN7 of APG &
SYSTEM STATUS is at low level, it closes the power
supply output directly and issues protection signal

3. Presst <« )" to confirm.
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4. Press ” to return to the MAIN PAGE.

When protection occurs to SAFETY INT.LOCK, the mpamge will show the protection
message as below.

0O.0000V 0O.00O0O0A

SAFETY INTERLOCK

Figure 3-79

3356 FOLDBACK

This function allows users to turn off the outg@t)TPUT = OFF, when changing output
mode (CV to CC, or CC to CV) to protect the unitentest.

1. Usethe « B4 keys to move the cursor to the column to be setigure 3-80
shows.

[PROTECTION]
OVP
oCP
OPP
REMOTE INHIBIT

SAFETY INT.LOCK

FOLDBACK

Figure 3-80

2. Use “Rotary” @) knob to set the protection mode.

There are three options available for seleclioSABLE,|[CV TO CC and CC TO GV.
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1. DISABLE: Ignore the output off function.

2. CVTOCC: Activein CV MODE only. Once the opemtimode mode changes
to CC MODE, the system will turn off the outputgmtect the UUT.

3. CCTOCV: Activein CC MODE only. Once the opeoatimode changes to CV
MODE, the system will turn off the output to pratéite UUT.

When the FOLDBACK option set fo CV TO CC|or CC T®|& selection fof DELA
[TIME] will prompt beneath for users to set the tidetayed for protection after the mode
changes as Figure 3-81 shows.

l [PROTECTION] l
OVP .

= 88.0 V

OCP = 63.0 A

OPP =1260.0 W
REMOTE INHIBIT = OFF

SAFETY INT.LOCK= DISABLE

FOLDBACK = CV TO CC

DELAY TIME = 0.01S
Figure 3-81

3. Presst <« " to confirm.

4. Press ” to return to the MAIN PAGE.

When FOLDBACK protection occurs, the main page mitmpt a protection message as
shown below:

0.0000V 0O.00O00A

CV TO CC FOLDBACK

Figure 3-82

Be aware that if DELAY TIME is set tbseconds, it means the FOLDBACK that sets CV to
CC or CC to CV won't be activated unlgsseconds is achieved when a mode change is
detected. If the change time of mode is less tismtonds it will return to its original state
and FOLDBACK protection will not occur as Figure83-shows.
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CV MODE DC SOURCE OPERATION MODE

DELAY TIMI.i\

|
|
| |
| |
| FOLDBACK
7‘ —» PROTECTION

CC MODE

Figure 3-83

Assuming the FOLDBACK is set to CV TO CC, the sdiige in Figure 3-83 will create
Foldback protection while the dot line will not.idtvice versa for CC TO CV.

3357 OTP

The OTP protection will activate when the intertgahperature reaches the high limit and the
output will be turned off, OUTPUT = OFF, for protien.

When occurs, the main page will prompt a ptaieanessage as shown below:

0O.0000V 0O.00O00A

OTP

Figure 3-84

® NOTICE

1. User is unable to change the OTP setting.

2. The output will turn off when OTP occurs and widitriurn on agaih OUTPUT = ON,
until the internal temperature drops to a certairvalue.
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3358 ACFAULT

The AC FAULT protection will activate when the imal input voltage is not within the
model’s range. The output will turn off, OUTPUT &) for protection.

When|AC FAULT occurs, the main page will promptratpction message as shown below:

0O.0000V 0O.000O0A

AC FAULT SHUT - DN

Figure 3-85
® NOTICE
1. The table below lists the typical value of AC FAUEGr 42000 Series:
Less than (Vac) | More than (Vac)

42006-xx-xx Input Voltage 80 286
42012-xx-xx Input Voltage 80 286
42024-xx-xx Input Voltage 160 285
42050-xx-xx Input Voltage 160 285

Table 3-7 AC FAULT Range

2. Once the AC FAULT is activated, the output is twtrdf, OQUTPUT = OFF. It can be
rebooted for use when the input voltage is withRES.

3. Be aware that the gage of the input wire canndbbehin, or the line loss generated
may cause the input voltage to be out of SPEC aBdFrAULT to occur. See section
2.3.2 for the specifications of wire gage.

3.359 SENSE FAULT Protection

The remote sense is located at the rear panetmeatput terminal. See section 2.5.1 for
correct connection. When the connection is coriecgn adjust the UUT’s voltage to be
consistent with the panel set voltage without difecthe voltage drop of load wire.

When the connection is wrong for instance:
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(1) WOLTAGE SENSING polarity is reversed, meaning thgTs “ - ” terminal is

connected to the+ " of output terminal, and UUT’s # ” terminal is connected to the

“ -7 of output terminal.

(2) One of the VOLTAGE SENSING wire’s polarity is comted reversely, but the other is
disconnected (fallen or broken).

(3) One of the VOLTAGE SENSING wire’s polarity is corted correctly, but the other
one is disconnected.

Wrong connections of the above three may cause SEMSILT| protection. The output will
turn off, | OUTPUT = OFF, for protection. It is nesasy to connect the REMOTE SENSING

ENTER
wires correctly and press )" to remove the protection.

When| SENSE FAULJT occurs, the main page will promjptotection message as shown
below:

0.0000V 0O.000O0A

SENSE FAULT

Figure 3-86

3.35.10 FANLOCK Protection

Built-in fans are installed inside the DC Power 8lyfo ventilate the heat generated by
components. If one of the fans fails (not runnifgANLOCK protection will occur and the
output will turn off, OUTPUT = OFF, for protection.

When| FANLOCK occurs, the main page will prompt atpction message as shown below:
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0.0000V 0O.00O00A

FANLOCK SHUT - DN

Figure 3-87

® NOTICE
1. Troubleshooting:
) If protection occurs again, please contades agent for repair services.
(2) Keep the two sides and the rear of DC Power Sugpbr when in the loading state
to prevent Over Temperature Protection from ocogtri
2. When[FANLOCK protection occurs, power-off the instrent first and then power it on
again to see if it is caused by error action.

3.35.11 BUSOVP Protection

The PFC stage of internal main circuit convertsAlemains voltage to DC voltage for the
main circuit DC TO DC stage use. If the DC voltagabnormal, the BUSOVP signal will
occur and the output will turn off, OUTPUT = OF By protection.

When| BUSOVP occurs, the main page will prompt dquoiion message as shown below:

0O.0000V 0O.00O00A

BUSOVP SHUT - DN

Figure 3-88

® NOTICE
1. Troubleshooting:
(1) When[BUSOVP occurs, power-off the instrument firstl then power it on again to
see if it has caused an error action.
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(2) If BUSOVR occurs again, please contact sales dgen¢pair services.

3.35.12 SERIESFAULT Protection

Do not connect the CURRENT SHARING cable when ofiegan series or damage to the
supply may occur. The DC power supply will detibet connection of CURRENT
SHARING in series mode.| SERIES FAULT protectioni wcur if connected. Figure 3-89
shows when it is in MASTER while Figure 3-90 shas SLAVE:

SLAVE 1 ERROR

SERIES FAULT SHUT -DN

Figure 3-89

l ON LINE l

SLAVE1

SERIES FAULT

Figure 3-90

® NOTICE
1. Troubleshooting:
(1) When|SERIES FAULJT protection occurs, power-off ihgtrument first and remove

the connecting cable of CURRENT SHARING and thewguoit on again.
(2) If BERIES FAULT occurs again, please contact assatgent for repair services
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3.3.6 FACTORY SETTING

This function allows users to reset the instrumerits factory default settings.

To enter it:

1.
2.

In Config Setup page, pre@” to show Figure 3-91.
ENTER
Press “ to enter into FACTORY SETTING option.

FACTORY DEFAULT has two options: (1) NO and (2) YES

When set to FACTORY DEFAULT = NO, the instrumentiwétain the last
configuration saved by the user. On the contraiyjs set td FACTORY DEFAULT #
all configuration settings will return to tfeetory default.

In the mean time, the screen will display the mgssaf DEVICE MODEL | SERIAL
INOJ and FIRMWARE VERSION.

DEVICE MODEL : Display the model no. 42012-80-60 in the figure below.

SERIAL NO. : Display the serial no. 88001 in the figure below.

FIRMWARE VERSION: Display firmware version 490 and released date as
2005/01/01 in the figure below.

[FACTORY DEFAULT]
RECALL DEFAULT = N O

[DEVICE MODEL ; 42012-80-601 ]
[SERI AL NO : 00001]

[FIRMWARE VERSION : 1.00, 2005/01/01]

Figure 3-91

3.3.7 CALIBRATION

QuadTech, Inc. 42000 Series DC Power Suppliesitagélibration functions:

(1)
(2)
(3)
(4)

VOLTAGE: the actual voltage output (CV mode) and its mesament accuracy.
CURRENT:the measurement accuracy of current.

CURRENT:the actual current out (CC mode).

APG VOLTAGE: the actual voltage output and its accuracy of@n&l Monitor under
analog voltage control mode.
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(5) APG CURRENT:the actual current output and its accuracy of@n&Monitor under
analog current control mode.

Follow the procedure below to enter into calibnatinode:
1. In CONFIG Setup page, pre@’.

2. Presst <« J'to enter into CALIBRATION option as Figure 3-9B@ws.

[CALIBRATION]

PASSWORD .

Figure 3-92

3. Enter the password and pregs#-! )’ to confirm. The screen will display four
calibration options as Figure 3-93 shows. The calibn steps are described from
section 3.3.7.1 to 3.3.7.5.

4. To abort CALIBRATION, press(“®" J to return to the MAIN PAGE.

CHOICE=VOLTAGE [CALIBRATION]
1.VOLTAGE [PROG./MEAS.]

2 . CURRENT [MEAS.]

3.CURRENT [PROG.]

4.APG VOLTAGE [PROG./MEAS.]

5

.APG CURRENT [PROG./MEAS.]

Figure 3-93

® NOTICE
Password is required for CALIBRATION. The passwixd3636”.
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3.3.71 Voltage Output & M easurement Calibration

3.3.7.1.1 Hardware Requirements

Device Suggested M odel or Capacity
DVM HP 34401A or equivalent DVM
Table 3-8
3.37.1.2 SETUP
DC Powet DVM
Supply
Figure 3-94

® NOTICE
For the instrument that performs calibration itsuaacy has to be higher than the accuracy of
spec.

3.3.7.1.3 Calibration Procedure (Example: Modd 42012-80-60)

(1) Enter into the page of Figure 3-93.
(2) In CALIBRATION page, press@" or turn “Rotary” (@) knob to set CHOICE=1.

ENTER
(3) Press ” to confirm entering into voltage calibration amtis as Figure 3-95 shows.

Figure 3-95

ENTER
(4) When in Voltage calibration page, pre" to confirm.
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(5)

(6)

(7)

(8)

First, do the low voltage range calibration (16Mg instrument will set the output
voltage to 1.00V and the cursor is stopped at jposji] as Figure 3-96 shows. Enter the

voltage measured by DVM (4 digits after decimalnppand pressi“ <= _J’ to confirm.

Press the &) again to do the low voltage range calibrationifersecond point, the
instrument will set the output voltage to 15.00\d &he cursor is stopped at position [2]
as Figure 3-96 shows. Enter the voltage measurdaMdy (4 digits after decimal point)

and pressl“<+2 J’ to confirm.

Figure 3-96

Press the &) to do the high voltage range calibration (80\g instrument will set
the output voltage to 20.00V first and the cursostbpped at position [3] as Figure 3-97
shows. Enter the voltage measured by DVM (4 dajitsr decimal point) and press

“L<«Z_J" to confirm.

Press the ) again to do the high voltage range calibrationife second point, the
instrument will set the output voltage to 70.00\d &he cursor is stopped at position [2]
as Figure 3-97 shows. Enter the voltage measur&aMdy (4 digits after decimal point)

and pressl“<+2 J’ to confirm.

[VOLTAGE CALIBRATION]

SETTING OUTPUT VOLTAGE 20.00V
ACTUAL OUTPUT VOLTAGE=19.99838V [ >3l
SETTING OUTPUT VOLTAGE 70.00V

ACTUAL OUTPUT VOLTAGE=69.9888Vv[>[4]

Figure 3-97
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(9) Now the voltage calibration is done. To save tHiaion data, pres” will

ENTER
prompt a confirmation page as Figure 3-98 showessp" to save it. Press
«L="_} to return to the MAIN PAGE.

[SAVE ARGUMENT]

SAVE=YES

ﬁ

Figure 3-98

® NOTICE

1. The calibration point may be different for otherdets (non 42012-80-60), please
operate it following the instructions displayed.

2. ltis necessary to remove the output load wheropsihg voltage calibration. The LCD
panel will show the text as Figure 3-96 and oncéoad is confirmed for the output,

press <+ " to start calibration.

3.3.7.2 Current Measurement Calibration

3.3.7.2.1 Hardware Requirements

Device Suggest M odel or Capacity
DVM HP 34401A or equivalent DVM
CURRENT SHUNT Prodigit 7530 or equivalent
LOAD ELECTRICAL LOAD [Chroma 63204 or equivalent
BREAKER Capable current>=100A
Table 3-9
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33722 SETUP

+
Current Shunt _ DVM
Sv+
4200( v+ + _
DC Power Electronic
Load
Supply V-—re
sv-J

Figure 3-99

3.3.7.2.3 Calibration Procedure (Example: Mode 42012-80-60)
1. In CALIBRATION page, press2) or turn “Rotary” () knob to set CHOICE=2.

ENTER
2. Press “ to confirm and entering into current calibratioptions as Figure 3-100
shows.

[ CURRENT MEAS CALIBRATION]

REMOVE ALL LOADING FROM OUTPUT TERMINAL

PRESS [ENTER] WHEN READY

Figure 3-100

ENTER
3. Open the Breaker to ensure the DC Power Suppiybésad and pres" to
confirm.
4. Itisimportant to reconnect the DC Power Supply to current siundse rating is

closest to, but still covers 2A. For Prodigit 7588e 2A shunt directly.
ENTER

5. Then it will show Figure 3-101 and pres ”. First, it will calibrate the low current
range, the system outputs 5V voltage and thertiset®ading current of Electronic
LOAD to 2.00A. The cursor is stopped at positiohd4 Figure 3-101 shows. Enter the

current (4 digits after decimal point) read by @uatrShunt (DVM) and press & J" to
confirm and wait for it to end.
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[ CURRENT MEASURE CALIBRATION ]
APPLY LOADING AND PRESS [ENTER]
SET LOADING CURRENT 2.00A
ACTUAL OUTPUT CURRENT 1.9998A > [1]

WAIT 1 SEC

Figure 3-101

Once the 2A point was calibratatljsimportant to turn the loading of Electronic Load
off, reconnect the DC Power Supply to current shumbse rating is closest to, but still
covers 10A. For Prodigit 7530, use 20A shunt diyect

Next, press the ) to do 10A calibration. The cursor will stop atgition [2] as
Figure 3-102 shows for setting the loading curdrilectronic LOAD t010.00A. Enter
the current (4 digits after decimal point) readyrent Shunt (DVM) and press

ENTER
to confirm and wait for it to end. Use 2A and 10z calibration, the system
will calculate the calibration factor for the lowrcent range.

[ CURRENT MEASURE CALIBRATION ]
APPLY LOADING AND PRESS [ENTER]
SET LOADING CURRENT 10.00A
ACTUAL OUTPUT CURRENT 9.9998A[2]

WAIT & SEC

Figure 3-102

After the low current range was calibratédsimportant to turn the loading of
Electronic Load off, reconnect the DC Power Sugplgurrent shunt whose rating is
closest to, but still covers 20A. For Prodigit 7588e 20A shunt directly.

For high current range calibration, pre” to perform 20A calibration. The cursor

will stop at position [3] as Figure 3-103 shows setting the loading current of
Electronic LOAD to 20.00A. Enter the current (4itBgafter decimal point) read by

ENTER
Current Shunt (DVM) and pres” to confirm and wait for it to end.
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[ CURRENT MEASURE CALIBRATION ]

\'4 I OADING AND PRESS [ENTER 1
1 \SI\L/ 1IN\ NN/ I I\Nww L e ]

ADDI
Ia\ ™

SET LOADING CURRENT 20.00A
ACTUAL OUTPUT CURRENT 19.9998A—[3]

IN T =T\

WAIT 10 SEC

Figure 3-103

10. Once the 20A point is calibrateid,isimportant to turn the loading of Electronic Load
off, reconnect the DC Power Supply to current shumbse rating is closest to, but still
covers 50A. For Prodigit 7530, use 250A shunt diyec

11. Press the i) to perform 50A calibration. The cursor will stap position [4] as
Figure 3-104 shows for setting the loading curdrilectronic LOAD to 50.00A. Enter
the current (4 digits after decimal point) readyrent Shunt (DVM) and press

ENTER
to confirm and wait for it to end. Use 20A andftbr calibration, the system
will calculate the calibration factor for the highrrent range.

[ CURRENT MEASURE CALIBRATION]
APPLY LOADING AND PRESS [ENTER]
SET LOADING CURRENT 50.00A
ACTUAL OUTPUT CURRENT 49.9998A > [4]

WAIT 25 SEC

Figure 3-104

12. The current calibration is done once the aboveastare completed. Remove the load of

ENTER
Electronic LOAD and res” and "’to save the calibrated data as Figure
h

3-105 shows, or press £X"_J" to return to the MAIN PAGE.
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[SAVE ARGUMENT]

SAVE=YES

Figure 3-105

A Improper shunt range selection may cause damathe wurrent shunt.

® NOTICE
The calibration point may be different for otherdets (non 42012-80-60), please operate it
following the instructions displayed.

3.3.7.3 Current Output (PROG.) Calibration

3.3.7.3.1 Hardware Requirements

Device Suggest M odel or Capacity
DVM HP 34401A or equivalent DVM
CURRENT SHUNT Prodigit 7530 or equivalent
LOAD |ELECTRICAL LOAD|Chroma 63204 or equivalent
BREAKER Capable current>=100A
Table 3-10
33732 SETUP
+
Current Shunt _ DVM
sv+
4200( v+ + _
DC Power ECI)Z%UO”'C
Supply V-
SV ——T
Figure 3-106
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3.3.7.3.3 Calibration Procedure (Example: Mode 42012-80-60)

(1) Set the Electronic Load to CV mode 5V. Short thgpouterminal directly if there is no
Electronic Load.
(2) In CALIBRATION page, pres" or turn “Rotary” () knob to set CHOICE=3.

ENTER
(3) Press to confirm and enter into current calibration ops as Figure 3-107
shows.

BRAT I ON]
S[ENTER]

l [ CURRENT ETTING CALI I
T OUTPUT TERM A AND PRES
| G TPUT U E =2.00A
TPUT U E =1.998

> n|ln
O m|T
— —|O
cC 4|0
oo+
OO0z
X O|—
0 0|Z2wn
ZZIr 4

Figure 3-107

(4) The output of the DC Power Supply will be off befdhe user presses ENTER. Once
ENTER is pressed, a message will pop up to remseasuto connect to proper current
shunt range. Set current shunt whose rating i®stds, but still covers 2A. For Prodigit
7530, use 2A shunt directly.

(5) Press ENTER, the system will set the output cut@2t00A automatically and a second
reading will appear on the screen. Once the readidgne, the cursor will stop at
position [1] as Figure 3-108 shows. Input the cuir{d digits after decimal point) read

by Current Shunt (DVM) and press ¥ J’ to confirm.

[CURRENT SETTING CALIBRATION]
UT CURRENT=2.00A
UT CURRENT=1.99

89 A> [1]

WAIT 1 SEC

Figure 3-108
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(6)

(7)

(8)

(9)

Now, the DC Power Supply will be set to off agd®ness the &) to do 10A
calibration, a message will pop up to remind ther iis reconnect to the proper current
shunt range. Set current shunt whose rating i®stds, but still covers 10A. For
Prodigit 7530, use 20A shunt directly.

Press the ” will perform 10A calibration. The system will stte output current to
10.00A automatically and a second reading will @pmas the screen. Once the reading is
done, the cursor will stop at position [2] as Feg8r109 shows. Input the current (4

digits after decimal point) read by Current Shubw ) and press <+ to confirm.
Use 2A and 10A for calibration, the system willazdate the calibration factor for the
low current range.

[CURRENT SETTING CALIBRATION]

C
C

.00A
9 8

1A|—>[2]

URRENT
URRENT

WAIT 5 SEC

Figure 3-109

Now, the DC Power Supply will be set to off agdPness the ” to do 20A
calibration, a message will pop up to remind ther s reconnect to the proper current
shunt range and start high current range calibragetting the current shunt whose
rating is closest to, but still covers 20A. For digit 7530, use 20A shunt directly

Pressing the >4, will perform 20A calibration. The system will séte output current
to 20.00A automatically and a second reading vpilesar on the screen. Once the
reading is done, the cursor will stop at positi8hgs Figure 3-110 shows. Input the

current (4 digits after decimal point) read by @uatrShunt (DVM) and press ‘¢~ J’ to
confirm.
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[CURRENT SETTING CALIBRATION]

WAIT 10 SEC

Figure 3-110

(10) Now, the DC Power Supply will be set to off agdness the ) to do 50A
calibration, a message will pop up to remind ther @is reconnect to proper current shunt

range. Set current shunt whose rating is close$uiostill covers 50A. For Prodigit 7530,
use 250A shunt directly.

(11) Pressing the >4, will perform 50A calibration. The system will séte output current
to 50.00A automatically and a second reading vpilear on the screen. Once the
reading is done, the cursor will stop at positiéhds Figure 3-111 shows. Input the

current (4 digits after decimal point) read by @uatrShunt (DVM) and press ‘¢~ J’ to
confirm.

WAIT 25 SEC

Figure 3-111

(12) The current calibration is done once the aboveastare completed. Turn off the DC

i
Power Supply output and re“ and _<+Z_to save the calibrated data as Figure
3-112 shows, or pres” to return to the MAIN PAGE.
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[SAVE ARGUMENT]

SAVE=YES

Figure 3-112

A Improper shunt range selection may cause damathe twurrent shunt.

® NOTICE
The calibration point may be different for otheraets (non 42012-80-60), please operate it

following the instructions displayed.

3.3.74 APG Voltage Calibration

3.3.7.4.1 Hardware Requirements

Device Suggest M odel or Capacity
DVM HP 34401A or equivalent DVM
DC Power Supply| Any DC Power Supply or DC signalrse
that can output 10Vdc and drive 100mA.

Table 3-11
3.3.74.2 SETUP
1 2 3 4 5 6
+12VA | APIGND | V SET | SET V |
MEAS. | MEAS.
— L — + — +
DC Power DVM1 DVM2
Supply
Figure 3-113
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3.3.7.4.3 Calibration Procedure (Example: Mode 42012-80-60)

(1)
(2)

In the CALIBRATION page, pres” or turn “Rotary” 1\@) knob to set CHOICE = 3.

ENTER
Press “ to confirm entery into APG Voltage Calibrationtams as Figure 3-114

shows.

[APG VOLTAGE CALIBRAT | ON]
CHECK APG CONNECTION AND PRESS [ENTER ]
(SET) INPUT VOLTAGE FOR SETTING =0.5V
ACTUAL APG INPUT VOLTAGE =0.6661YV

(SET) INPUT VOLTAGE FOR SETTING =8.0V
ACTUAL APG INPUT VOLTAGE =8.686YV

Figure 3-114

® NOTICE

1.

When entering into the CALILBRATION page, be surecheck that the interface
ENTER
connection on the rear panel is correct and the” to start calibration.

2. If Agilent 34401 is used, the DVM1 and DVM2 candmnnected to the front and rear
measurement input terminal respectively.

3. Before doing APG voltage calibration, it is necegsa complete the voltage/current
output and measurement calibration first.

(3) When in the APG Voltage Calibration pages and tirenection is correct, press

ENTER

to confirm.

(4) It will ask users to input about 0.5V voltage sigfiRin 3). The cursor stops at position [1]

as Figure 3-115 shows after42 J" is pressed in the above step. Adjust the Power
Supply to 0.5V+0.2V and use DVM1 to measure thelirepof Power Supply. Input the
ENTER
()

voltage (3 digits after decimal point) read by D\MMo position [1] and pres:
to confirm.
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[APG VOLTAGE CALIBRATION]

CHECK APG CONNECTION AND PRESS [ENTER]
(SET) INPUT VOLTAGE FOR SETTING =0.5v [
ACTUAL APG INPUT VOLTAGE =0.666V}

(SET) INPUT VOLTAGE FOR SETTING =8.0v [2]
ACTUAL APG INPUT VOLTAGE =8.686V}

Figure 3-115

(5) Pressing the ) again will ask users to input about 8.0V voltaignal (Pin 3). The

cursor stops at position [2] as Figure 3-115 shafiter 1_<+ " is pressed. Adjust the
Power Supply to 8V+0.2V and use DVM1 to measureréagling of the Power Supply.

Input the voltage (3 digits after decimal pointhddoy DVM 1 to position [2] and press
ENTER
)

" to confirm.

(6) Pressing the ) again stops the cursor at position [3] as FiggvEL6 showsOpen
the device cover to find VR402 (adjustable res)storthe PCB of 42xxx-xx-xx C ver.x.

Make the DVMZ2 reading of Pin5 to be OM¥R.5mV by adjusting the resistance of

VR402. Once the reading is adjusted correctly, pfes=_J’" to confirm it.

[APG VOLTAGE CALIBRATION]

CAL. APG VOLTAGE OFFSET
AVO_MEAS VOLTAGE = 0.00V +- 2.5mV —> [3]

CAL. APG VOLTAGE GAIN
AVO_MEAS VOLTAGE = 5.00V +- 10mV —> [4]

Figure 3-116

(7) Pressing the ) again stops the cursor at position [4] as FiggHEL6 shows. Open
the device cover to find VR401 (adjustable res)storthe PCB of 42xxx-xx-xx C ver.x.

Make the DVM2 reading of Pin5 to be 5\10mV by adjusting the resistance of

VR401. Once the reading is adjusted correctly, pfes=_J’ to confirm it.
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(8) The APG Voltage calibration is done once the atamt®ons are completed. Pre”

ENTER
and '"to save the calibrated data as Figure 3-112 showstess oexr to
return to the MAIN PAGE.

® NOTICE

The calibration point may be different for otherdets (non 42012-80-60), please operate it
following the instructions displayed.

3.3.7.5 APG Current Calibration

3.3.75.1 Hardware Requirements

Device Suggest M odel or Capacity
DVM HP 34401A or equivalent DVM
DC Power Supply Any DC Power Supply or DC signalrse

that can output 10Vdc and drive 100mA.
LOAD [ELECTRICAL LOAD |Chroma 63204 or equivalent

BREAKER Capable current>=100A
Table 3-12

33752 SETUP
(1) APG CURRENT PROGRAM

1 2 3 4 5 6

+12VA | APIGND | VSET | | SET V |
MEAS. | MEAS.

. .

ha 2 - +

DC Power DVMI

Supply

Figure 3-117
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(2) APG CURRENT MEASUREMENT

Sv+
42000 Vv +—l +
DC Power Electronic
Supply V- \ _ Load
APG T SV i
| T =
1 2 3 4 5 6
+12VA | APIGND | VSET | | SET V |
MEAS. | MEAS.
.
- +
DVM2

Figure 3-118

3.3.7.5.3 Calibration Procedure (Example: Mode 42012-80-60)
(1) In CALIBRATION page, press@” or turn “Rotary” () knob to set CHOICE = 4.

(2) Presst <2 J"to confirm the entry into APG Voltage Calibratioptions as Figure
3-119 shows.

[APG CURRENT CALIBRATION]
CHECK APG CONNECTION AND PRESS [ENTER]
(SET) INPUT VOLTAGE FOR SETTING =0.5V
ACTUAL APG INPUT VOLTAGE =0.666V

(SET)INPUT VOLTAGE FOR SETTING =8.0V
ACTUAL APG INPUT VOLTAGE =8.686V

Figure 3-119

® NOTICE
1. When entering into the CALILBRATION page, be surecheck that the interface

ENTER
connection on the rear panel is correct and the” to start calibration.
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2. Before doing APG current calibration, it is necegga complete the voltage/current
output and measurement calibration.

ENTER
(3) When in the APG Current Calibration pages and tmnection is correct, pre”

to confirm.
(4) It will ask users to input about 0.5V voltage sibfRin 4). The cursor stops at position [1]

as Figure 3-120 shows after4= Jis pressed in the above step. Adjust the Power
Supply to 0.5V£0.2V and use DVM1 to measure theliregof Power Supply. Input the
ENTER
)

voltage (3 digits after decimal point) read by D\Mo position [1] and pres:
to confirm.

l [APG CURRENT CALIBRATION]I
CHECK APG CONNECTION AND PRESS [ENTER]

(SET) INPUT VOLTAGE FOR SETTING =0.5VvV [
ACTUAL APG INPUT VOLTAGE =0.666V}

(SET) INPUT VOLTAGE FOR SETTING =8.0v [2]
ACTUAL APG INPUT VOLTAGE =8.686V}

Figure 3-120

(5) Pressing the ) again will ask users to input about 8.0V voltaggnal (Pin 4). The

ENTER

cursor stops at position [2] as Figure 3-120 shafter <+ ) is pressed in the above
step. Adjust the Power Supply to 8V+0.2V and useM1\fo measure the reading of the

Power Supply. Input the voltage (3 digits afterided point) read by DVM 1 to position
=)

[2] and press <! " to confirm.

(6) Pressing the >4, again stops the cursor at position [3] as FiggvE21 shows. Open
the device cover to find VR404 (adjustable res)storthe PCB of 42-xx-xx C ver.x.

Make the DVM2 reading of Pin6 to be OM¥R.5mV by adjusting the resistance of

VR404. Once the reading is adjusted correctly, pfes= J" to confirm it.
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l [APG CURRENT CALIBRATION] l

CAL. APG CURRENT OFFSET
AlO_MEAS VOLTAGE = 0.00V +- 2.5mV > [3]

CAL. APG CURRENT GAIN
AIO_MEAS VOLTAGE = 5.00V +- 10mV > [4]

ﬁ

Figure 3-121

(7) Pressing the ) again stops the cursor at position [4] as Figd#E21 shows. Open
the device cover to find VR403 (adjustable res)storthe PCB of 42xxx-xx-xx C ver.x.

Make the DVMZ2 reading of Pin6 to be 5\M010mV by adjusting the resistance of

VR403. Once the reading is adjusted correctly, pfes= J" to confirm it.
(8) The APG Voltage calibration is done once the atamt®ns are completed. Pre”

ENTER
and to save the calibrated data as Figure 3-112 showgress T
return to the MAIN PAGE.

® NOTICE
The calibration point may be different for otheradets (non 42012-80-60), please operate it
following the instructions displayed.
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4.  Program Sequence

42012-80-60 allows users to program the sequernrasutput in LIST MODE angd V_STEP
IMODE. |LIST MODE has 10 Programs. Each Program chreew sequences upto a total of
100 sequences that will be available for editingSVEP MODE provides a run time voltage
program with the maximum of 99 hours, 59 minuted 58.99 seconds.

Each sequence |n LIST MODE can be edited with tiieage setting, voltage slew rate,
current setting, current slew rate, running timd &igger type. In addition, it provides 8-bit
TTL signal outputs that can apply to almost anyatibn.

Press [ PRO[G” on the front panel.

It displays PROGRAM options as Figure 4-1 shows.
Use the numericg_] ~ ) keys or “Rotary” @) knob to set the desired mode.

Press ¢t << J' to confirm.

To quit PROGRAM, just pres =™} to return to the MAIN PAGE.

ok wONhE

PROGRAM MODE = LIST [PROGRAM]

1. LIST MODE
2. V_STEP MODE

Figure 4-1

41 LIST MODE

In |LIST MODE| there are maximum 100 sequencesdhatbe added in one program. The
sequence setting is described in section 4.1.2l@ndomplete program structure is listed in
Figure 4-2.
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[PROGRAM ]
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Figure 4-2

Description of PROGRAM Settings
A PROGRAM has four settings: (L) PROG NO.,|(2) RORUNT, (3)|PROG CHAIN,

(4)CLEAR PROG.

411

4111 Setting PROG NO.

1. Usethe « ) keys to move the cursor to the column to be sdtigure 4-3
(1) shows.
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2. Use the numeri@@) keys or “Rotary” @) knob to set the value.
ENTER
3. Press “ to confirm.

4. Press ” to return to Figure 4-1.

[PROGRAM ]

1p@
@)

PROG NO.

RUN COUNT
PROG CHAI N
CLEAR PROGRAM

-

0]
0]

Figure 4-3

Since there are 10 programs for setting] the PR@Gringe is 1 ~ 10.

4112 Setting RUN COUNT

1. Usethe « ) keys to move the cursor to the column to be setigure 4-3
(2) shows.

2. Use the numeri@@) keys or “Rotary” @) knob to set the value.

Each PROGRAM has a RUN COUNT that sets the exetuionber. Following table
lists the RUN COUNT range:

RUN COUNT MIN MAX
TIMES 0 15000
Table 4-1

Ex.1: Set RUN COUNT for a PROGRAM
Set PROG #1 to NEXT TO PROG NO =3, RUN COUNT=2.
PROG #3 to NEXT TO PROG NO =0, RUN COUNT=3.
The program execution flow of RUN COUNT is listesl Figure 4-4 shows.

Al: Execution steps:
(1) When all PROG #1 SEQUENCES are done, return to PRQG
(2) Repeat step (1) twice and skip PROG #2 and reuRROG #3.
(3) When all PROG #3 SEQUENCES are done, return to PR&G
(4) Repeat step (3) for 3 times.
(5) End
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3.

START

PROG #1 PROG #3

PROG CHAIN NO. = 3 PROG CHAIN NO. = 0
REMAIN COUNT =1 REMAIN COUNT=1
SEQ1 1~SEQ1_10 SEQ 3 1~SEQ3_10
PROG #1 PROG #3

PROG CHAIN NO. = 3 PROG CHAIN NO. = 0
REMAIN COUNT =0 REMAIN COUNT=0
SEQ1 1~SEQ1_10 SEQ3 1~SEQ3_10
PROG #3

PROG CHAIN NO. = 0 END

REMAIN COUNT=2

SEQ 3 1~SEQ3_10

Figure 4-4

Press t << " to confirm.

4. Press " to return to Figure 4-1.

4113 Setting PROG CHAIN

1.

2.

Use the « =3 keys to move the cursor to the column to be sdtigure 4-3
(3) shows.

Use the numeri@@) keys or “Rotary” @) knob to set YES or NO.

The PROGRAM CHAIN indicates the link among prograMES must be set before
executing different programs. Next, select the PR@®I to be executed next (NEXT
TO PROG NO.).

The setting range is 0 ~ 10.

(1) Set NEXT TO PROG NO. to 0
When setting NEXT TO PROG NO., it means no progfiak

(2) Set NEXT TO PROG NO. to non 0
When setting NEXT TO PROG NO. to non-0, it meanpedorm program link as
the example listed below.

Ex.2: Link execution among programs
Set PROG #1 to NEXT TO PROG NO =3, RUN COUNT=1
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PROG #3 to NEXT TO PROG NO.=4, RUN COUNT=1
PROG #4 to NEXT TO PROG NO =6, RUN COUNT=1
PROG #6 to NEXT TO PROG NO =0, RUN COUNT=1
The program execution flow is listed as Figurg ghows.

A2: Execution steps:
(1) When all PROG #1 SEQUENCES are done, skip PROGé2ump to PROG
#3
(2) When all PROG #3 SEQUENCES are done, jump to PROG #
(3) When all PROG #4 SEQUENCES are done, skip PROG#3umnp to PROG

#6
(4) End
START
PROG #1 PROG #6
PROG CHAINNO = 3 PROG CHAINNO = 0 END
SEQ1 1~SEQ1_10 SEQ6_1~SEQ6_10
PROG #2 PROG #7

SEQ2 1~BEQ2 10

| |

|
| PROG CHAINNO = 0 |
| | SEQ7 1~SEQ7 10

[
[
PROG CHAINNO = 0 |
[
[

PROG #3 | PROG #8 :
PROG CHAINNO = 4 | PROG CHAINNO = 0 |
SEQ3_1~SEQ3_10 | SEQ8_1~SEQ810 |

|

PROG #4 | PROG #9 :
PROG CHAINNO = 6 | PROG CHAINNO = 0 |
| [
I |

SEQ4_1~SEQ4 10 SEQ9 1~SEQ9_10

: PROG #5 :
| PROG CHAINNO = 0 |
| SEQ5_1~SEQ5_10 |

PROG #10 :
PROG CHAINNO = 0 |
| SEQ10_1~SEQ10_10 |

Figure 4-5
Ex. 3: Use a PROGRAM to form an infinite loop

Set PROG #1 to NEXT TO PROG NO =1, RUN COUNT=1
The program execution flow is listed as Figure ghéws.
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A3: Execution steps:
(1) When all PROG #1 SEQUENCES are done, jump to PROG #
(2) Rerun step (1).
(3) Form an infinite loop.

START

PROG #1
PROG CHAINNO = 1
SEQ1 1~SEQ1_10

Figure 4-6

Ex.4: Use multiple PROGRAMS to form an infinite wo
Set PROG #1 to NEXT TO PROG NO =3, RUN COUNT=1

PROG #3 to NEXT TO PROG NO =4, RUN COUNT=1
PROG #4 to NEXT TO PROG NO =6, RUN COUNT=1
PROG #6 to NEXT TO PROG NO =1, RUN COUNT=1
The program execution flow is listed as Figuré ghows.

A4: Execution steps:

(1)

(2)
3)

4)

()
(6)

When all PROG #1 SEQUENCES are done, skip PROG#3uanp to PROG
#3.

When all PROG #3 SEQUENCES are done, jump to PRAOG #

When all PROG #4 SEQUENCES are done, skip PROGW#%ump to PROG
#6.

When all PROG #6 SEQUENCES are done, skip PROGPRBG #10 and
jump to PROG #1.

Rerun step (1) ~ step (4).

Form an infinite loop.
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START

PROG #1 PROG #6

PROG CHAINNO = 3 PROG CHAINNO = 1

SEQ1_1~SEQ1_10 SEQ6_1~SEQ6_10
r———§-—"—-"—"—-——- - r— === -

PROG #2 PROG #7

|
|
: PROG CHAINNO = 0
|

I |

I |

I PROG CHAINNO = 0 :

SEQ2 1~BEQ2 10 | |
|

SEQ7 1~SEQ7_10

PROG #3 | PROG #8
PROG CHAINNO = 4 | PROG CHAINNO = 0
SEQ3_1~SEQ3_10 | SEQ8_1-~SEQ8 10

{

|
PROG #4 | PROG #9 |
PROG CHAINNO = 6 | PROG CHAINNO =0 |
SEQ4_1~SEQ4_10 | SEQ9_1~SEQ9.10 |

|

| |
| PROG #5 | | PROG #10 |
I PROG CHAINNO = 0 | | PROG CHAINNO =0 |
| SEQ5_1~SEQ5_10 i | SEQ10_1~ SEQ 10_10 i

3. Presst <« )" to confirm.

4. Press ” to return to Figure 4-1.

® NOTICE
If it skips to the next PROGRAM, which has no SEQUEE, all SEQUENCES will set top
SKIP (see 4.1.2.2 SEQUENCE TYPE) and the PROGRAMsiap execution.

4114 Setting CLEAR PROGRAM
1. Usethe « ) keys to move the cursor to the column to be sdtigure 4-3

(4) shows.
2. Usethe numeri@) keys or “Rotary” @) knob to set the value.
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Clear Program has two options, which fare CLEAR PROGES /[ N®. The main function
of Clear Program is to clear all sequences inghagram.

3. Presst <« " to confirm.

4. Press ” to return to Figure 4-1.

4.1.2  Setting Sequence

1. The default SEQUENCE of all PROGRAMS is 0 and maximl00 SEQUENCES can
be added freely to a PROGRAM. In other words, thaltSEQUENCES to be used by
10 PROGRAMS are 100 maximum.

2. Adding a new SEQUENCE:
a. Inthe PROGRAM page (Figure 4-3), if the PROGRAM n@ SEQUENCE when

the cursor is at (4), pressing th“can add a new SEQUENCE. The page will
skip to Figure 4-8.
b. When the cursor is at (8) in Figure 4-8 as the SEQUE of a PROGRAM,

pressing the &) can add a new SEQUENCE.

® NOTICE

The “ ” function key is usually used as cursor movememyt lonly when in the above
situations can it be used for adding new SEQUENCE.

3. Usethe “ ” keys to move the cursor to the column to be sdtigure 4-8
shows.

4. Use the numeri@) keys or “Rotary” @) knob to set the value.

[SEQUENCE ]
P>OSEQ. TYPE=AUTO>(2 @
O0OVP»@®RV S.R. =1.000(V/mSN®H
Q0AP»B I S.R. =1.000(A/mS)
(DECH(7) <BINARY=00000000>g
000 (S)»@ A

1
0
0
0
0

v

Figure 4-8

Each sequence has eight options] (1) SEQ NO|,ER). SYPE, (3] VOLTAGE, (4)
ICURRENT, (5} V S.R., (6) I S.R., () TTL OUT, ar) (TIME. They are described
below.
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5.
6.

Press ¢t << J' to confirm.

Press " to return to the Program PAGE (Figure 4-3).

4121 Setting Sequence Number

1.

Use the « >3 keys to move the cursor to the column to be sdtigure 4-8
(1) shows.
When the cursor is in Figure 4-8 (8), pressing“t@" can add a new SEQUENCE.

Also, it can use the numeri@@) keys or “Rotary”@) knob to set the value and
return to the previous set Sequence Number.

A program has maximum 100 sequences, thereforatige of SEQ N®. is: 1~1/00.

Press ¢t << J' to confirm.

Press " to return to the Program PAGE (Figure 4-3).

4.1.2.2 Setting Sequence Type

1.

2.

Use the “ ” keys to move the cursor to the column to be sdtigure 4-8
(2) shows.

Use the numeri(lz]) keys or “Rotary” @) knob to set the Sequence Type.

There are four Sequence Types:|(1) AUTO| (2) MAN|JAR) TRIGGER, (4) SKIP.

(1) Setting Sequence Type to AUTO

When|[SEQ TYPE = AUTD is set, the page shown asrEig0 indicates the
sequence will complete the execution automaticailg skip to next sequence.

will prompt at the lower left corner to askers entering the time remained
for this sequence.

® NOTICE
1. Table 4-2 lists the range for setting the time e @TIME 3).
TIME Min. (Sec) | Max. (Sec)
0.005 15000
Table 4-2

2. When|SEQ. TYPE = AUTD and TIME = 0 it indicates firegram is done before
setting| TIME = 0 for previous Sequence.
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Figure 4-9

Ex. 5: Set Sequence Type to AUTO
If PROGRAM 1 is set as Figure 4-10 shows thpot load is 10R).
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[PROGRAM ]
PROG NO. = 1
RUN COUNT = 2
PROG CHAIN = NO
CLEAR PROG = NO
[SEQUENCE]
SEQ NO.=1 SEQ TYPE=AUTO
VOLTAGE= 10.00 (V) V S.R =1.000(V/mS)
CURRENT= 20.00 (A) | S.R =1.000(A/mS)
TTL OUT= 1 (DEC) <BINARY =00000001>
TIME = 5.000 (S)
[SEQUENCE]
SEQ NO.=2 SEQ TYPE=AUTO
VOLTAGE= 30.00 (V) V S.R. =10.000 (V/mS)
CURRENT= 20.00 (A) | S.R. =1.000 (A/mS)
TTL OUT= 4 (DEC) <BINARY=00000100 >
TIME =10.000 ( S)
[SEQUENCE ]
SEQ NO.=3 SEQ TYPE=AUTO
VOLTAGE= 0.00 (V) V S.R =1.000(V/mS)
CURRENT= 0.00 (A) | S.R =1.000(A/mS )
TTL OUT=0 (DEC) <BINARY=00000000 >
TIME = 0.000 (S)
0
0
0
[SEQUENCE ]
SEQ NO.=10 SEQ TYPE=AUTO
VOLTAGE= 0.00 (V) V S.R. =1.000(V/mS)
CURRENT= 0.00 (A) | S.R. =1.000(A/mS )
TTL OUT= 0 (DEC) <BINARY=00000000 >
TIME = 0.000 (S)
Figure 4-10
A5: Execution step:
(1) SEQ#1:
(1) Sincel SEQ TYPE = AUTD is set for SEQ#1, it begmexecute the settings
in SEQ#L.

(2) During SEQ#1 voltage rise, the maximum loading entis 1A and does not
exceed the current setting 20A; therefore SEQ#1 @V Mode during
voltage rise.

(3) Once the voltage reached the set 10V, the progaats for five seconds
from rising.

(4) Skip to SEQ#2.

(2) SEQ#2:

(1) Sincel SEQ TYPE = AUTD is set for SEQ#2, it begmsxecute the settings

in SEQ#2.
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(2) During SEQ#2 voltage rise, the maximum loading eatis 3A and does not
exceed the current setting 20A; therefore, SEQ#2 @&V Mode during
voltage rise.

(3) Once the voltage reached the set 30V, the progaata for 10 seconds from
rising.

(4) Skip to SEQ#3.

(3) SEQ#3:
1. Since/ SEQ TYPE = AUTD and TIMEFO are set for SEQ#dicates
SEQ#3 is not executing and the Program is ended.

(4)As|RUN COUNT=2 is set, steps (1), (2) and (3) arecated again.
(5)End.

Figure 4-11 shows the output waveform:
COUNT 1
SEQ#1 ! SEQ#2
N 30V
3 / 10(Sec)

END

|
Figure 4-11

(2) Setting Sequence Type to MANUAL

When| SEQ TYPE = MANUAL is set, the Sequence pagsvshas Figure 4-12
indicates, the sequence will run automatically stagh at the setting bf VOLTAQE
or[CURRENT without skipping to the next sequenctl amy key on the front
panel is pressed. It will not ask users to entettitne the sequence will remain
when the type is set to MANUAL.

[SEQUENCE ]

SEQ NO.= 1 SEQ. TYPE=MANUAL
OLTAGE= 0.00V V S.R. =1.000(V/mS)
CURRENT= 0.00A | S.R. =1.000(A/mS)
TL OUT= 0(DEC) <BINARY=00000000>

Figure 4-12
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(3) Setting Sequence Type to TRIGGER

When|SEQ TYPE = TRIGGER is set, the Sequence gagessas Figure 4-13
indicates, the sequence will run automatically stagh at the setting of VOLTAGE

or CURRENT without skipping to next sequence unflutting a sine wave
(positive edge triggered TTL level) from PIN 8 oh&log Interface on the rear panel.
It will not ask users to enter the time the seqeemitl remain when the type is set to

TRIGGER.

SEQ NO.-=
VOLTAGE=
CURRENT=

TTL OUT=

Figure 4-13

(4) Set Sequence Type to SKIP

When| SEQ TYPE = SKI|P is set, the Sequence pagesshsWigure 4-14 indicates,
the Sequence will skip automatically and jump tetr&8EQUENCE. This Sequence
page will not ask users to enter the time sustaioethis Sequence.

SEQ NO.-=
VOLTAGE=
CURRENT=

TTL OUT=

Figure 4-14

3. Presst <« )" to confirm.

4. Press " to return to the Program PAGE (Figure 4-3).
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4.1.2.3 Setting Voltage

1. Usethe “ ” keys to move the cursor to the column to be sdtigure 4-8
(3) shows.

2. Usethe numeri@@) keys or “Rotary” @) knob to set the SEQ output voltage
ENTER
3. Press ” to confirm.

Press ” to return to the Program PAGE (Figure 4-3).

See section 3.2 for detail description of settings.

4124 Setting Current

1. Usethe « >3 keys to move the cursor to the column to be sdtigure 4-8
(5) shows.

2. Usethe numeri@@) keys or “Rotary” @) knob to set the SEQ output current
limit.

3. Presst <« " to confirm.

Press " to return to the Program PAGE (Figure 4-3).

See section 3.2 for detail description of settings.

4125 Setting Voltage Slew Rate

1. Usethe « >3 keys to move the cursor to the column to be sdtigure 4-8
(4) shows.

2. Usethe numeri@@) keys or “Rotary” @) knob to set the SEQ voltage conversion
slew rate.

3. Presst <« )" to confirm.

Press ” to return to the Program PAGE (Figure 4-3).

See section 3.3.2.3 for detail description of sg#i
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4.1.2.6 Setting Current Slew Rate

1.

Use the “ ” keys to move the cursor to the column to be sdtigure 4-8
(6) shows.
Use the numeric{z]@) keys or “Rotary” {J) knob to set the SEQ current conversion

slew rate.

Press ¢t <2 J' to confirm.

Press ” to return to the Program PAGE (Figure 4-3).

See section 3.3.2.4 for detail description of sg#i

41.2.7 Setting TTL OUT

1.

2.
3.

Use the “ ” keys to move the cursor to the column to be sdtigure 4-8
(7) shows.

Use the numeri@@) keys or “Rotary” @) knob to set the SEQ digital output state.

Press . <2 J' to confirm.

Press ” to return to the Program PAGE (Figure 4-3).

See section 3.3.2.5 for detail description of sg#i

4128 SettingTime

1.

Use the “ ” keys to move the cursor to the column to be sdtigure 4-8
(8) shows.
Use the numeric{z]@) keys or “Rotary” {) knob to set the value.

This function is to set the time sustained. Thitisg[TIME 3 only appears with SEQ.
TYPE = AUTQ.

Press t <2 " to confirm.

Press " to return to the Program PAGE (Figure 4-3).
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413 ExecutioninLIST MODE

When the sequences are finished for editing, p"’ to start execution and press

to abort it.

4131 RunningLIST MODE
1. Pressing ” will prompt a confirmation page as Figure 4-1%wls.

PROGRAM RUN ?
PRESS [OUTPUT] TO EXCUTE

Figure 4-15

2. Pressing " again will confirm the execution and go to the MNAPAGE as

Figure 4-16 shows. To quit the execution, pres@” will return to the standby
MAIN PAGE.

SEQ STATUS = AUTO TIME =000 : 20 : 00
PRG NO.=1 SEQ NO.=1 COUNT_REMAIN =0

10.000V 1.0000A 10.0w

Figure 4-16

® NOTICE

1. Pressing " in the Program page (Figure 4-3) or Sequence (eigere 4-8) will
prompt a confirmation page as Figure 4-15 shows.

2. Pressing ” will abort the executing program which means @iag the Power
Supply from output.
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4.1.3.2 Program List Mode Description

Figure 4-17 shows the main execution page of LISTDME. Items (1)~(5) in the figure are
explained below.

SEQ STATUS = AUTO > (3 (5« TIME = 000 : 20 : 00
PRG NO.=1 SEQ NO.=1 COUNT REMAIN =0
@ (2) (4)

10.000V 1.0000A 10.0w

Figure 4-17

(1) Program NumbefPRG NQ. indicates the Program Number being ptserecuted.

(2) Sequence Numb. indicates the Sequence Number being mpilgsexecuted.

(3) Sequence StatUSEQ STATUS indicates the Sequence state beimy peesently
executed.

(4) Count_RemainCOUNT_REMAIN indicates the numbers to be exectitedhe current
Program.

(5) Running Time[TIME] indicates the sum of time from when the peog is executed till
the sequence is run on Main Page.

The time format is HOUR:MIN:SEC and the maximumptiy limit is 999 hours, 59
minutes and 59 seconds. If the time accumulatedemicthe maximum display limit, it
will reset to 0 and recount.

42 V_STEPMODE

Voltage is step up from a start voltage to an evithge in a user programmed time in
V_STEP MODE. Figure 4-18 shows the screen when \EFSMODE is selected.

[PROGRAM / STEP]

START VOLTAGE = 0.00V

END VOLTAGE =0.00V
RUN_TIME =0 :0
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Figure 4-18
421 SettingV_STEP MODE
V_STEP MODE has three settings: (1) START_VOLTAGE,END_VOLTAGE and (3)

RUN_TIME,

4211 Setting START_VOLTAGE

1. Use the “ ” keys to move the cursor to the column to be sdtigure 4-19
(1) shows. Set the start voltage of STEP MODE.

2. Usethe numeridILE]) keys or “Rotary” '@) knob to set the value.
ENTER
3. Press ” to confirm.

4. Press " to return to Figure 4-1.

[PROGRAM / STEP]
START VOLTAGE = 0.00V —» ()
END VOLTAGE =0.00V > (9
I RUN TIME =0 0 :0.00 5@ I
Figure 4-19
® NOTICE

The initial voltage of the hardware does not eqodhe setting of START_VOLTAGE.
There are two circumstances that may occur in V BSVEODE: (1) The output voltage rises
to the setting of START_VOLTAGE and the V SLEW RATELV/mS, or (2) it falls to the
setting of START_VOLTAGE and the falling time islcalated by 1V/mS while the actual V
SLEW RATE is varied by load.

4212 SettingEND_VOLTAGE

1. Use the “ ” keys to move the cursor to the column to be sdtigure 4-19
(2) shows. Set the end voltage of STEP MODE.

2. Use the numeri@@) keys or “Rotary” @) knob to set the value.
ENTER
3. Press " to confirm.

4. Press " to return to Figure 4-1.
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4213 SettingRUN_TIME

1. Use the “ ” keys to move the cursor to the column to be sdtigure 4-19
(3) shows. Set the run time of STEP MODE. The tiorenat isf HOUR:MIN:SEC and the
maximum settinfﬂis 99 hours, 59 minutes and 59%29ds.

2. Use the numeri ~E]) keys or “Rotary” @) knob to set the value.
ENTER
3. Press " to confirm.

4. Press ” to return to Figure 4-1.

® NOTICE
When V_STEP MODE ends, the hardware output volt@igemain at the setting of
END_VOLTAGE.

Ex. 1: Set the START_VOLTAGE to 10V, END_VOLTAGE 5V and RUN_TIME to 10
minutes.

CASE1: The hardware initial voltage is OV and thupoit waveform is as Figure 4-20
shows.

CASEZ2: The hardware initial voltage is 10V and tluieput waveform is as Figure 4-21
shows.

CASE3: The hardware initial voltage is 20V and tuieput waveform is as Figure 4-22
shows.

50V

10(MIN)

»
>

Figure 4-20
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| | 50V
| |
| |
L 10(MIN) |
| |
| |
|
START | |
10V |

|
Figure 4-21
50V
10(MIN)

V.

Figure 4-22

4.2.2 Execution of V_STEP MODE

After the setting is done, pre” to confirm and start the execution. To aborjust

press

4221 RunningV_STEP MODE
1. Pressing ” will prompt a confirmation window as Figure 4-86ows.
h

2. Press ™" one more time to confirm the execution. It wiis to the MAIN PAGE

during execution as shown in Figure 4-23. To duétéxecution, pressin” will
return to the MAIN PAGE window at standby.

® NOTICE

Pressing ” can interrupt the Program execution forcibly miegrthe Power Supply
stops output.
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STEP STATUS = AUTO ELAPSE TIME= 0: 0:01
START VOLT=10.00 END VOLT=50.00

10.000V 1.0000A 10.0w

Figure 4-23

4.2.2.2 Description of Program V_Step Mode

When executing V_STEP MODE, its main screen ishasva in Figure 4-24. The following
explains the meaning of (1)~(4) in Figure 4-24.

STEP STATUS = AUTO P4 ELAPSE TIME=_0: 0:0]
START VOLT=10.00 END VOLT=50.00
@ 2)

10.000V 1.0000A 10.0w

Figure 4-24

(1) [START_VOLT: It is the start voltage setting of V_BF MODE.

(2) [END_VOLT]: Itis the end voltage setting of V_STEFORE.

(3) |STEP STATUS: It is the executing status of V_STEGDE.

(4) [ELAPSE TIME: It is the executed time of V_STEP MODIke time format is
HOUR:MIN:SEG and the maximum display is 99 hou&nfinutes and 59 seconds.
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5. Remote Operation

51 Oveview

The 42000 Series DC Power Supply can be controfietbtely via USB, GPIB or RS-232
port.

USB interface supports USB 2.0/USB 1.1. GPIB irgtegfis an 8-bit parallel data bus that
synchronizes with the host bus commands. RS-232Gesial bus with less powerful
functions. However, users can do remote contralye@s simple programming.

51.1 USB Interface

(1) Hardware Suppart USB 2.0and USB 1.1
(2) Software Support USBTMC class and USB488 subclass

(3) OS Support Windows 98/2000/XP/Vista
(4) Installing Driver: 42000 Series USB Interface supports USBTMC, $loefPC

OS supports USBTMC (installed NI-VISA runtime vensi3.00
or above) it is no need to install other driverseOS will
search for the standard USBTMC driver installafpoogram
automatically.

If the PC OS does not support USBTMC, it is suges$d install the NI-VISA runtime
version 3.00 or above first. When the installatddiMNI-VISA runtime is done, the USBTMC
driver program is stored in OS. The PC can comnaieiwith the 42000 Series via NI-VISA
after using the USB cable to connect them.

Related Documents:

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

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

512 Setting GPIB Address & RS-232C Parameters
See section 3.3.1.1 and 3.3.1.2.

5.1.3 Connecting RS-232C

The default baudrate of 42000 Series DC Power $up@600 and the parity check is set to
none. Only TxD and RxD signal can be used for tfatasmission. The connector of
RS-232C is a 9-pin, D-type small female conneclable 5-1 lists the pins and signals of
RS-232C connector. Use a 9 pin Null modem cabledonection.
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Pin No.

INPUT/OUTPUT

Description

“N.C.”

INPUT

RxD

OUTPUT

TxD

DSR

GND

DTR

CTS

RTS

O|O|IN|O|O|DIWIN|F-

“N.C."

Table 5-1

Table 5-2 lists the connection between PC (IBM catitge) and 42000 Series DC Power

Supply.
Pin NO. PC 42000
1 DCD “N.C.”
: e |
3 X X
4 DTR “N.C.”
5 GND DGND
6 DSR “N.C.”
7 RTS “N.C.”
8 CTS “N.C.”
9 “N.C.” “N.C.”
Table 5-2
@ NOTICE

“N.C.” stands for “Not Connected”.

5.2 GPIB Function of 42000 Series

GPIB Function

Description

Talker/Listener

Command and response messagescsanband received over
the GPIB bus. Status information can be read usisgries poll.

Service Request

It sets the SRQ line to “truehdre is an enabled service requd

condition.

Remote/Local

Power-on in local mode, the front paae be operated and the
commands are responded through GPIB. When in remoti all

LOCAL/ LOCAL/
front panel keys exce are invalid. Pressin‘” will

return to local mode.
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Table 5-3

5.3 Introduction to Programming
All commands and response messages are transmitfe8iCII codes. The response

messages must be read completely before a new codhimaent, or the remaining response
messages will be lost and occur a query interrupt.e

53.1 Conventions

The table below lists the convention used in tbiisn.

Angle brackets < > [ltems in angle brackets are parameter abbreviations
Vertical bar | Vertical bar separates alternati@mmeters.

Square brackets[ ] |ltems in square brackets are optional. For gxam

OUTP [ : STATe] means that: STATe may be omitted.
Braces { } |Braces indicate the parameters that beayepeated.

The notation <A> {<, B>} means that parameter “Aust be
entered while parameter “B” may be omitted or exdewnce of
more times.

Table 5-4

5.3.2 Numerical Data Formats

The numerical data format of the 42000 DC Powerp8uig listed in Table 5-5. Numerical
data can be added to the suffix to distinguish ddiide the multiplier can be placed prior to

the suffix. Table 5-6 lists the suffix used by #2000 DC Power Supply and Table 5-7 lists
the multiplier.

Symbol Description Example
NR1 A digit without decimal point. The decimalassumed|123, 0123

to be at 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

NRf Flexible decimal format including NR1or NR2NR3. |123, 12.3, .23E+3

NRf+ Extended decimal format including NRf and MIN, (123, 12.3,1.23E+3,

MAX. MIN and MAX is the high and low limit of MIN, MAX

parameter.

Table 5-5 Format of Numerical Data

Type Suffix Unit
Current A Ampere
Voltage \Y Volt
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Time S Second

Table 5-6
Multiplier Symbol Definition

1E6 MA Mega

1E3 K Kilo

1E-3 M Milli

1E-6 ) Micro

1E-9 N Nano
Table 5-7

5.3.3 Boolean Data For mat

The Boolean parameter <Boolean> takes only the fONIOFF.

5.34 Character Data For mat

The character strings returned by query commandglayen in either of the following forms:

<CRD>
<SRD>

Character Response Data: character strittgmaximum length of 12.
String Response Data: character string.

5.3.5 Basc Definition

5.35.1 Command Tree Structure

The commands of the DC Power Supply are basedhigrarchical structure, also known as a
tree system. In order to obtain a particular conam#me full path to that command must be
specified. This path is represented in the strechyrplacing the highest node in the farthest
left position of the hierarchy. Lower nodes in thierarchy are indented in the position to the
right, below the parent node.

5.35.2 Program Headers

Program headers are key words that identify thencand. They follow the syntax described
in subsection 5.6 of IEEE 488.2. The DC Power Sypptepts characters in both upper and
lower case without distinguishing the differenceodg?am headers consist of two distinctive
types, common command headers and instrument-diedttoeaders.
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5.35.3 Common Command and Query Headers

The syntax of common command and query headeesiitbed in IEEE 488.2. It is used
together with the IEEE 488.2-defined common commsaartl queries. The commands with a
leading “ * ” are common commands.

5.35.4 Instrument-Controlled Headers

Instrument-controlled headers are used for allrotietrument commands. Each of them has a
long form and a short form. The 42000 Series onbepts the exact short and long forms. A
special notation will be taken to differentiate #hert form header from the long one of the
same header in this subsection. The short formdrdaghown in characters of upper case,
whereas the rest of the headers are shown in tidew/er case.

5355 Program Header Separator (:)

If a command has more than one header, the usdrsgparate them with a colon
(FETC:CURR FUNC:SHAP). Data must be separated @mgmmogram header by at least one
space.

5356 Program Message

Program messages consist of a sequence of zethasradlements of program message unit
that is separated by separator elements of a prograssage unit.

5.3.5.7 Program M essage Unit

Program message unit represents a single commegiamming data, or query.

Example: VOLT?, OUTPut ON.

5.35.7.1 Program Message Unit Separator (;)

The separator (semicolon ;) separates the prograssage unit elements from one another in
a program message.

Example: VOLT 80; CURR 15<PMT>

5.35.7.2 Program Message Terminator (<PMT>)

A program message terminator represents the eagpuaigram message. Three permitted
terminators are:
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(1) <END> : end or identify (EOI)
(2) <NL> : new line which is a single ASCIlI-encodedd®®A (10 decimals).
(3) <NL> <END-> : new line with EOI.

® NOTICE
The response message is terminated by <NL> <ENDSRIB, and <NL> for RS-232C.

54 Command Tree

Multiple program message unit elements can beisenprogram message. The first
command is always referred to the root node. Sulesgqcommands are referred to the same
tree level as the previous command in a progransages A colon preceding a program
message unit changes the header path to root level.

Example:

SOURce:VOLTage:SLEW 1 All colons are heademasafors.
:SOURce:VOLTage:SLEW 1 Only the first colsra specific root.
SOURce:VOLTage:SLEW 1;:VOLT 100 Only the third@ois a specific root.

5.5 Execution Order

The 42000 DC Power Supply executes program messgghe order received. Program
message units except coupled commands are exaouteder of reception. The execution of
coupled commands is deferred until program mestagenator is received. A coupled
command sets parameters, which are affected bsetieg of other commands. Problems
may arise, because the prior state of the 4200&er Supply will affect the response of a
coupled parameter to its programming.

56 Commandsof DC Power Supply
This section describes the syntax and parametet cdmmands for DC Power Supply.
56.1 Common Command Syntax

Commands are defined by IEEE488.2 standard contactmmon and query commands.
Common commands begin with a “*” and consist oéthletters and/or one “?” (query).
Common commands and queries are listed alphaldgtical
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*CLS
Type:

Description:

Syntax:
Parameter:

*ESE

Type:
Description:

Syntax:
Parameter:
Example:

Query Syntax:

Clear Status
Device status
*CLS command acts the follows:
Clear Error Code Reset Error Message. If “*CLSfabowed by <nl>,
the “output queue” and MAYV bit will be clear as Wwel
*CLS
None

Standard Event Status Enable
Device status
This command sets the condition ofSkendard Event Status Enable
register, which determines which events of the &ah Event Status
Event register (see *ESR?) are allowed to set B8 EEvent Summary
Bit) of the Status Byte register. A "Ii the bit position enables the
corresponding event. All of enable events of tren8&ard Event Status
Event register artegically ORed to cause the ESB (bit 5) of the S&tat
Byteregister to be set.
*ESE <NRf>
0 to 255
*ESE 48 This command enables the CNEEXE events
of the Standard Event Status Event register.
*ESE?

Return Parameter: <NR1>

Query Example:

*ESR?

Type:
Description:

Query Syntax:

*ESE? This query returns cursetiting of Standard

Event Status Enable.

Standard Event Status Register

Device status

This query reads the Standard E$atus register and clears it.
*ESR?

Return Parameter: <NR1>

Query Example:
Return Example:

*IDN?

Type:
Description:

*ESR?
48

Return status readingdtafdard Event Status register.

I dentification Query
System interface
This query requests the 42000 ¢miidy itself.

Query Syntax: *IDN?
Query Example:  *IDN?

String Description
QuadTech, Inc. Manufacturer
42012 Model name
01.00 Firmware version

2005/07/14 Date
Return Example: QuadTech, Inc. 42012-80-60, 02@15/07/14
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*OPC

Type:
Description:

Syntax:
Parameter:

*OPC?

Type:
Description:

Query Syntax:

Operation Complete Command
Device status
This command causes the interfagetdahe OPC bit (bit 0) of the
Standard Event Status register when the 42012<Seaie completed all
pending operations.
*OPC

None

Operation Complete Query

Device status

This query returns an ASCII “1” whall pending operations are
completed.

*OPC?

Return Parameter: <NR1>

Query Example:

*RCL

Type:
Description:

Syntax:
Parameter:
Example:

*RST

Type:
Description:
Syntax:
Parameter:

*SAV

Type:
Description:

Syntax:
Example:

*SRE

Type:
Description:

Syntax:
Parameter:
Example:

1

Recall Instrument State Command

Device status

This command restores the High SRate Load to a state that was
previously stored in memory with the *SAV commandhie specified
location (see *SAV).

*RCL <NRf>

None

*RCL

Reset Command
Device status
Reset System
*RST

None

Save Command
Device status

This command stores the preseiw stiathe single 42012 Series and the

states of the current mode isgecified location in memory.
*SAV
*SAV

Service Request Enable Command/Query

Device status

This command sets the conditiothefService Request Enable
register, which determines which events of theuSt8yte register (see
*STB) are allowed to set the MSS (Master Status i®amy) bit. A "1," in
the bit position, enables bits that are logicallred to cause Bit 6 (the
Master Summary Status Bd) the Status Byte register to be set. See
Status Byte register for detail description.

*SRE <NRf>

0 to 255

*SRE 20 Enable the CSUM and MAYV lfithee Service Request.
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Query Syntax: *SRE?
Return Parameter: <NR1>

Query Example:  *SRE? Return the current setih§ervice Request Enable.
*STB? Read Status Byte Query

Type: Device status

Description: This query reads the Status Bytgster. Note that the MSMaster

Summary Status) bit instead of RQS bit is returindgit 6. This bit
indicates if the High Slew Rate Load has at leasteason for requesting
service. *STB? does not clear the St&Byte register, which is cleared
only when subsequent action leéesared all its set bits.

Query Syntax: *STB?

Return Parameter: <NR1>

Query Example:  *STB? Return the contents ofust&yte.
Return Example: 20

® NOTICE

1. Status Byte Register:
The Status Byte Register is composed of eighttbéssummarize an overlaying status
data structure. The Status Byte Register can lzbusiag *STB? to return a decimal

expression of the register contents (which meamsatal byte weight of all the byte set
to “1".)

Status Summary Message

v v L Status Bytes
: 7 |rRodeselma 3| 2| 1| o | Register Read
Service by *STB?
Request
A [ &
A v
ge @
g &
< (&
ol ®
< £©
< (&)
T f Set Service Request
Enable Register by
7 5|1 4[3[2] 1] %«sRE
Figure 5-1
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U

Bit No. | Bit Weight Description

7 128 Operation Status Register Summary Bit
Request Service Bit. This bit is set when any estabit of the Status

6 64 Byte Register has been set, which indicates iah#sast one reason
for requesting service.

5 32 Standard Event Status Register Summary Bit.

4 16 Message Available Bit. This bit is set wheneve!reehe glata availabl
in the output queue, and is reset when the availdéla is read.

3-0 Always 0.

Table 5-8

2. Standard Event Status Register:
The Standard Event Status Register is frequendg.ubhe common use commands
*ESE and *ESR? can be utilized to program it.

9
9 o)
g I g 5
3 8§ 2 © o
T 3 c @ c =]
Q » 2 3 2 Q)
Summary Message 5 a > g o S
Event Bit (ESB) o m O m O =
Bit 5 of Status Byte = 8 S 5 9 = E&:ﬁtitt%ngrd
Register 7161 5[4 3] 2] 1] 9 Register by *ESR?
_
€ &
«Q
el &
< (&
< (&)
| |«
Set Standard Event
Status Enable
L N T W B I I Registor by *ESE
Figure 5-2
Bit No. |Bit Weight Description
7 128 Power-on Bit. Rebooting the Power Supply sstrthis bit to 1.
6 Always 0.
5 32 Command Error Bit. This bit is set to 1 if thereaisy IEEE 488.2
syntax error.
4 16 Execution Error Bit. This bit is set to 1 when ttemmand parameter
is out of valid range or inconsistent.
Device Dependent Error Bit. This bit is set to lewhoo many errors
3 8 :
have occurred that the error queue is full.
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5 4 Queue Error Bit. This bit is set towlhen reading data from the out
buffer and no data is present, or when the ddtsis

1 Always 0.

0 1

Table 5-9

56.2 Specific RS232 and GPIB Commands for 42000 Series

56.2.1 ABORT Subsystem

ABORt
Description: It sets all output state to “OFF”.
Syntax: ABORt

56.22 CONFIGURE Subsystem

(1)

(2)

3)

CONFigure: TTLport

Description: It sets the output value for TTLrP0
Syntax: CONFigure:TTL <NR1>
Parameter: <NR1>

Example: CONF:TTLO

CONF:TTL 255
Query Syntax: CONFigure:TTL?
Return Parameter: <NR1>
Query Example:  CONF:TTL? It returns the outyaitie of TTL Port.
Return Example: 0 or 255

CONFigure:BEEPer

Description: It sets the beeper to ON or OFF.

Syntax: CONFigure:BEEPer ON
CONFigure:BEEPer OFF

Parameter: ON|OFF

Example: CONF: BEEPer ON

CONF: BEEPer OFF
Query Syntax: CONFigure:BEEPer?
Return Parameter: ON | OFF
Query Example:  CONF:BEEPer? It returns the beegpetrol status.
Return Example:  ON or OFF

CONFigure:REMote

Description: It sets the remote control statadiq for RS232C only).
Syntax: CONFigure:REMote ON
CONFigure:REMote OFF
Parameter: ON|OFF
Example: CONF:REM OFF It disables remotetrmn
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(4) CONFigure:OUTPut

Description: It sets the output voltage/current.

Syntax: CONFigure:OUTPut ON
CONFigure: OUTPut OFF

Parameter: ON|OFF

Example: CONFigure: OUTPut The power sumérts output.
CONFigure: OUTPut OFF The power supply stoppout

Query Syntax: CONFigure: OUTPut?
Query Example:  CONF: OUTPut?
Return Example:  ON or OFF

(5) CONFigure:FOLDback

Description: It sets the type of FOLDBACK PROTEC

Syntax: CONFigure:FOLDback DISABLE
CONFigure:FOLDback CVTOCC
CONFigure:FOLDback CCTOCV

Parameter: DISABLE|CVTOCC|CCTOCV

Example: CONFigure:FOLD DISABLE
CONFigure:FOLD CVTOCC

Query Syntax: CONFigure:FOLD?

Query Example: ~ CONF:FOLD? It returns thelsteget.

Return Example:  DISABLE or CVTOCC or CCTOCV

(6) CONFigure:FOLDT

Description: It sets the delay time of FOLDBACR®TECT
Syntax: CONFigure:FOLDT <NRf1>

Parameter: 0.01~600.00 (Unit:Sec)

Example: CONF:FOLDT 10

Query Syntax: CONF:FOLDT?
Return Parameter: <NRfl>
Query Example: CONF:FOLDT?
Return Example: 1.000000e+01

(7) CONFigure:APGmode

Description: It sets the type APG mode.
Syntax: CONFigure:APGmode V
CONFigure:APGmode |
CONFigure:APGmode VI
Parameter: NONE |V | 1| VI
Example: CONF:APG VI
Query Syntax: CONFigure:APG?
Query Example:  CONF.APG? It returns theustaet.

Return Example: NONE |V | 1| VI

(8) CONFigure:APGV

Description: It sets the APG reference voltage.
Syntax: CONFigure:APGV FIVE
CONFigure:APGV TEN
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Parameter: FIVE | TEN
Example: CONF:APGV FIVE
CONF:APGV TEN

Query Syntax: CONFigure:APGV?

Return Parameter: 5V | 10V

Query Example:  CONF:APGV? It returns thelstadet.
Return Example: 5V or 10V

(9) CONFigure:MEASure:SPeed

Description: It sets the reading speed of ADif@ut voltage/current.
Syntax: CONFigure:MEASure:SPeed <NR1>
Parameter: <NR1>

0: 240SPS (0.25PLC)

1: 120SPS (0.5PLC)

2: 60SPS (1PLC)

3: 30SPS (2 PLC)
Example: CONFigure:MEASure:SPeed 0

CONFigure:MEASure:SPeed 1
Query Syntax: CONFigure:MEASure:SPeed?
Return Parameter: <NR1>
Query Example:  CONFigure:MEASure:SPeed?
Return Example: 1

(10) CONFigure:AVG:TIMES

Description: It sets the average times of ADifput voltage/current.
Syntax: CONFigure:AVG:TIMES <NR1>
Parameter: <NR1>
0: 1time
1: 2times
2. 4times
3: 8times
Example: CONFigure:AVG:TIMES 0

CONFigure:AVG:TIMES 1
Query Syntax: CONFigure:AVG:TIMES?
Return Parameter: 112|418
Query Example:  CONFigure:AVG:TIMES?
Return Example: 1

(11) CONFigure:AVG:METHod

Description: It sets the average method of ADiriput voltage/current.
Syntax: CONFigure:AVG:METHOD <NR1>

Parameter: FIXIMOV

Example: CONFigure:AVG:METHOD FIX

CONFigure:AVG:METHOD MOV
Query Syntax: CONFigure:AVG:METHOD?
Return Parameter: FIX | MOV
Query Example:  CONFigure:AVG:METHOD?
Return Example:  FIX
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(12) CONFigure:BACKLight

Description: It sets the LCD backlight.
Syntax: CONFigure:BACKLIGHT
CONFigure:BACKLIGHT OFF
Parameter: HIGH | NOR | DIM | OFF
Example: CONFigure:BACKLIGHT HIGH

CONFigure:BACKLIGHT NOR
CONFigure:BACKLIGHT DIM
CONFigure:BACKLIGHT OFF
Query Syntax: CONFigure:BACKLIGHT?
Return Parameter: HIGH | NOR | DIM | OFF
Query Example: ~ CONFigure:BACKLIGHT? It returdetLCD backlight state.
Return Example: HIGH

(13) CONFigure:MSTSLV:ID

Description: It sets to Master or Slave.

Syntax: CONFigure:MSTSLV:ID MASTER
CONFigure:MSTSLV:ID SLAVE1

Parameter: MASTER, SLAVEL, SLAVE2, SLAVE3, SVE4

Example: CONFigure:MSTSLV:ID MASTER

CONFigure:MSTSLV:ID SLAVE?2
Query Syntax: CONFigure:MSTSLV:ID?
Return ParameterMASTER | SLAVEL | SLAVE2 | SLAVE3 | SLAVE4
Query Example:  CONF:MSTSLV:ID?
Return Example: MASTER or SLAVEL or SLAVE?2 or SLAZ or SLAVE4

Note: CONFigure:MSTSLV? must be OFF when setting it. t(Moseries/parallel mode.)

(14) CONFigure:MSTSLV:PARSER

Description: It sets to series or parallel mode.

Syntax: CONFigure:MSTSLV:PARSER PARALLEL
CONFigure:MSTSLV:PARSER SERIES

Parameter: PARALLEL| SERIES

Example: CONFigure:MSTSLV:PARSER PARALLEL

CONFigure:MSTSLV:PARSER SERIES
Query Syntax: CONFigure:MSTSLV:PARSER?
Return ParameterPARALLEL| SERIES
Query Example: CONF:MSTSLV:PARSER?
Return Example: PARALLEL

Note: CONFigure:MSTSLV? must be OFF when setting it. t((Moseries/parallel mode.)

(15) CONFigure:MSTSLV:NUMSLV

Description: It sets the number of SLAVE to be controlled.
Syntax: CONFigure:MSTSLV:NUMSLV <NR1>
Parameter: <NR1>

Example: CONFigure:MSTSLV:NUMSLYV 1

CONFigure:MSTSLV:NUMSLYV 2
Query Syntax: CONFigure:MSTSLV:NUMSLV?

Page 146 of 167



Remote Operation

Return Parameter<NR1>

Query Example:  CONF:MSTSLV:NUMSLV?

Return Example: 1

Note: CONFigure:MSTSLV? must be OFF when setting it. t(Moseries/parallel mode.)

(16) CONFigure:MSTSLV

Description: It executes the Master/Slavetiain

Syntax: CONFigure:MSTSLV ON
CONFigure:MSTSLV OFF

Parameter: ON | OFF

Example: CONFigure:MSTSLV ON

CONFigure:MSTSLV OFF
Query Syntax: CONFigure:MSTSLV?
Return Parameter: ON| OFF
Query Example: CONF:MSTSLV?
Return Example: ON| OFF

Note 1: Set the following three commands before contrgltims function:
»  CONFigure:MSTSLV:ID
»  ONFigure:MSTSLV:PARSER
»  CONFigureMSTSLV:NUMSLV
Note 2: When Program RUN is executed, series/parallelrobist not available.

In addition, Master/Slave Control must be off wiexecuting this command in
Program:Run.

(17) CONFigure:INHibit

Description: It executes the Remote Inhibmtrol function.
Syntax: CONFigure:INHibit TRIG

Parameter: OFF| TRIG | LIVE

Example: CONFigure:INHibit OFF

CONFigure:INHibit TRIG
CONFigure:INHibit LIVE
Query Syntax: CONFigure:INHibit?
Return Parameter: OFF, TRIG, LIVE
Query Example: CONF:INH?
Return Example: OFF

Note: LIVE on the panel is External ON/OFF.

5.6.2.3 SOURCE Subsystem
(1) SOURce:VOLTage

Description: It sets the output voltage.

Syntax: SOURce:VOLTage <NRf+>[suffix]
SOURCce:VOLTage <NRf+>[suffix]

Parameter: Refer to individual specs for valideric range.
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Example: SOUR:VOLT 0.01 It sets the output &gé to 0.01 volt.
SOUR:VOLT 80.00 It sets the output voltag&0.00 volt.

Query Syntax: SOUR:VOLT?

Return Parameter: <NRf+> [Unit Volt]

Query Example:  SOUR:VOLT? It returns thetage.

Return Example:  8.000000e1

(2) SOURce:VOLTage:LIMit:{HIGH/LOW}

Description: It sets the output voltage range.

Syntax: SOURce:VOLTage:LIMIT:HIGH <NRf+>[suffjx
SOURce:VOLTage:LIMIT:LOW <NRf+>[suffix]

Parameter: Refer to individual spec for validnauic range.

Example: SOUR:VOLT:LIMIT:HIGH 60.0 It sets theitput voltage range to

60V maximum.
SOUR:VOLT:LIMIT:LOW 20.0 It sets the output voltagange to
20V minimum.
Query Syntax: SOUR:VOLT:LIMIT:HIGH?
SOUR:VOLT:LIMIT:LOW?
Return Parameter: <NRf+> [Unit Volt]
Query Example:  SOUR:VOLT:LIMIT:HIGH? It returnBe maximum range set

for voltage.
Return Example:  80.0
(3) SOURce:VOLTage:PROTect:{HIGH}
Description: It sets the voltage range for ox@tage protection.
Syntax: SOURce:VOLTage:PROTect:HIGH <NRf+>[sxjff
Parameter: Refer to individual spec for validnauic range.
Example: SOUR:VOLT:PROT:HIGH 60.0 It sets thehhlimit to 60V for

voltage output protection.
Query Syntax: SOUR:VOLT:PROT:HIGH?
Return Parameter: <NRf+> [Unit Volt]
Query Example:  SOUR:VOLT:PROT:HIGH? It returhg thigh limit of voltage

protection.
Return Example:  88.00
(4) SOURce:VOLTage:SLEW
Description: It sets the rising or falling sleate (volt/ms) of output voltage.
Syntax: SOURce:VOLTage:SLEW <NR1>[suffix]
SOURce:VOLTage:SLEW <NR1>[suffix]
Parameter: Refer to individual spec for validnauic range.
Example: SOUR:VOLT:SLEW 0.01 It sets the outpoitage slew rate to
0.01volt/mS
SOUR:VOLT:SLEW 10 It sets the output voltagevsirate to
100 volt/mS

Query Syntax: SOUR:VOLT:SLEW?

Return Parameter: <NR1> [Unit Volt/ms]

Query Example:  SOUR:VOLT:SLEW? It returne tloltage slew rate.
Return Example: 10
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(5)

(6)

(7)

(8)

SOURce: CURRent

Description: It sets the output current (ampere)
Syntax: SOURce:CURRent <NRf+>[suffix]
SOURCce:CURRent <NRf+>[suffix]
Parameter: Refer to individual spec for validnauic range.
Example: SOUR:CURR 1 It sets the output aurte 1 amps.

SOUR:CURR 60.00 It sets the output curter0.00 amps.
Query Syntax: SOUR:CURR?
Return Parameter: <NRf+> [Unit Amp]
Query Example:  SOUR:CURR? It returns the curren
Return Example:  9.000000e1

SOURce:CURRent:LIMit:{HIGH/LOW}

Description: It sets the output current range.

Syntax: SOURce:CURRent:LIMIT:HIGH <NRf+>[suflix
SOURce:CURRent:LIMIT:LOW <NRf+>[suffix]

Parameter: Refer to individual spec for validnauic range.

Example: SOUR:CURR:LIMIT:HIGH 60.0 It sets thatput current range

to 60A maximum.
SOUR:CURR:LIMIT:LOW 20.0 It set the low limit toQA for
current output protection.
Query Syntax: SOUR:CURR:LIMIT:HIGH?
SOUR:CURR:LIMIT:LOW?
Return Parameter: <NRf+> [Unit Amp]
Query Example:  SOUR:CURR:LIMIT:HIGH? It rensr the maximum range set
for current.
Return Example:  60.00

SOURce:CURRent:PROTect:{HIGH }

Description: It sets the current range for au@rent protection.

Syntax: SOURce:CURRent:PROTect:HIGH <NRf+>[sdff
Parameter: Refer to individual spec for validnauic range.

Example: SOUR:CURR:PROT:HIGH 60.0 It setshigh limit to 60A

for current output protection.
Query Syntax: SOUR:CURR:PROT:HIGH?
Return Parameter: <NRf+> [Unit Amp]
Query Example: SOUR:CURR:PROT:HIGH? It retuttms high limit of
current protection.
Return Example:  50.00

SOURce:CURRent:SLEW

Description: It sets the rising or falling sleate (amp/ms) of output current.
Syntax: SOURce:CURRent:SLEW <NR1>[suffix]
SOURce:CURRent:SLEW <NR1>[suffix]
Parameter: Refer to individual spec for validnauic range.
Example: SOUR:CURR:SLEW 0.01 It sets the outputent slew rate to
0.01 Amp/mS.
SOUR:CURR:SLEW 1.00 It sets the output curresivsiate to
1.00 Amp/mS.
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Query Syntax: SOUR:CURR:SLEW?

Return Parameter: <NR1> [Unit Amp/ms]

Query Example:  SOUR:CURR:SLEW? It returres ¢hrrrent slew rate.
Return Example:  1.00

(9) SOURce:CURRent:SLEWINF

Description: It sets the | Slewrate to INF.

Syntax: SOURce:CURRent:SLEWINF ENABLE
SOURce:CURRent:SLEWINF DISABLE

Parameter: ENABLE/DISABLE

Example: SOUR:CURR:SLEWINF ENABLE It sets theléW®rate to INF.

SOUR:CURR:SLEWINF DISABLE It resets the | Slewrated
returns to 1A/ms.
Query Syntax: SOUR:CURR:SLEW?
Return Parameter: INF. Or <NRf+>[Unit = Ampere]
Query Example:  SOUR:CURR:SLEW? It returnsda#ing.
Return Example:  INF.

(10) SOURce:POWer:PROTect:HIGH

Description: It sets the over power point(Waftputput power.

Syntax: SOURce:POWer:PROTect:HIGH <NR1>[suffix]

Parameter: Refer to individual spec for validnauic range.

Example: SOURce:POWer:PROTect:HIGH 1260 It Hedsover power
point 1260.

Query Syntax: SOURce:POWer:PROTect:HIGH?
Return Parameter: <NR1> [Watt]
Query Example: ~ SOURce:POWer:PROTect:HIGH? retlirns the over

power setting value.
Return Example: 1260.00

(11) SOURce:DCON:{RISE/FALL}

Description: It sets the DC_ON signal active poin

Syntax: SOURce:DCON:RISE <NRf+>[suffix]
SOURce:DCON:FALL <NRf+>[suffix]

Parameter: Refer to individual spec for valid muimrange.

Example: SOUR:DCON:RISE 79.5 It sets the DC_1@H to 79.5V.
SOUR:DCON:FALL 0.5 It sets the DC_ON fall to 0.5V

Query Syntax: SOUR:DCON:RISE?
SOUR:DCON:FALL?
Return Parameter: <NRf+> [Unit = Volt]
Query Example: SOUR:DCON:RISE? It returns thitirsg.
Return Example: 79.5
Note: The output must be OFF for setting.
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56.24 FETCH Subsystem

(1) FETCh:VOLTage?
Description: It measures the output of the PoSuguply and returns real time
voltage.
Query Syntax: FETCh:VOLTage?
Return Parameter: <NRf+> [Unit Volt]
Query Example:  FETC:VOLT?
Return Example: 8.12

(2) FETCh:CURRent?
Description: It measures the output of the PoSuguply and returns real time
current.
Query Syntax: FETCh:CURRent?
Return Parameter: <NRf+> [Unit Amp]
Query Example:  FETC:CURR?
Return Example:  3.15

(3) FETCh:POWer?
Description: It measures the output of the PoSuguply and returns real time
power.
Query Syntax: FETCh:POWer?
Return Parameter: <NRf+> [Unit Amp]
Query Example:  FETC:POW?
Return Example:  1100.00

(4) FETCh:STATus?
Description: It returns the status code of tbev& Supply’s state.
Query Syntax: FETCh:STATus?
Return Parameter: <Argl><,><Arg2><,><Arg3>
<Arg1l>: return warning message 0~65535, 0: no wagnise binary
for the rest and identify the cause of error.

BITO: OVP
BIT1: OCP
BIT2: OPP
BIT 3: Remote Inhibit
BIT 4: OTP

BIT5: FAN_LOCK

BIT 6: SENSE FAULT

BIT 7: SERIES FAULT

BIT 8: BUS OVP

BIT9: AC FAULT

BIT 10: FOLD Back CV to CC
BIT 11: FOLD Back CC to CV
BIT 12: Reserved

BIT 13: Reserved

BIT 14. Reserved

BIT 15: Reserved

<Arg2> : ON|OFF output status at present
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<Arg3>: CV or CC status at present
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5.6.25 MEASURE Subsystem
(1) MEASure:VOLTage?

(2)

3)

Description: It returns the voltage measurethatoutput of the Power Supply.
Query Syntax: MEASure:VOLTage?

Return Parameter: <NRf+> [Unit Voltage]

Query Example:  MEAS:VOLT?

Return Example: 8.12

MEASure:CURRent?

Description: It returns the current measuretthatoutput of the Power Supply.
Query Syntax: MEASure:CURRent?

Return Parameter: <NRf+> [Unit Amp]

Query Example:  MEAS:CURR?

Return Example:  3.15

MEASure:POWer?

Description: It returns the power measured atatlitput of the Power Supply.
Query Syntax: MEASure:POWer?

Return Parameter: <NRf+> [Unit Amp]

Query Example:  MEAS:POW?

Return Example:  1000.00

56.26 PROGRAM Subsystem

(1)

(2)

PROGram: SELected

Description: It sets the executed program no.

Syntax: PROGram: SELected <NR1>

Parameter: 1to 10

Example: PROG:SEL 10

Query Syntax: PROG:SEL? It returns the prognamin use.

Return Parameter: <NR1>
Query Example:  PROG:SEL?
Return Example: 10

PROGram:LINK

Description: It links a program to another wheudl®
Syntax: PROGram:LINK <NR1>

Parameter: 0 to10 (O is not linked)

Example: PROG:LINK 7

Query Syntax: PROG:LINK?
Return Parameter: <NR1>
Query Example:  PROG:LINK?
Return Example: 7
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(3) PROGram:COUNT

(4)

(5)

(6)

(7)

Description: It sets the program file to be axed in series.
Syntax: PROGram:COUNT <NR1>

Parameter: 1 to 15000

Example: PROG:COUNT 7

Query Syntax: PROG: COUNT ?
Return Parameter: <NR1>

Query Example:  PROG: COUNT ?
Return Example: 7

PROGram:RUN

Description: It executes the program.

Syntax: PROGram:RUN ON
PROGram:RUN OFF

Parameter: ON/1, OFF/0

Example: PROG:RUN ON

Query Syntax: PROGram:RUN?

Return Parameter: <NR1>
Query Example:  PROGram:RUN?
Return Example: 1

PROGram:SAVE

Description: It saves the program.

Syntax: PROGram:SAVE

Parameter: None

Example: PROG:SAVE
PROGram:SEQuence:SELected

Description: It sets the execution sequencebgram.
Syntax: PROGram:SEQuence:SELected <NR1>
Parameter: 1to 10

Example: PROG:SEQ:SEL 3

Query Syntax: PROGram:SEQuence:SELected?
Return Parameter: <NR1>

Query Example:  PROG:SEQ:SEL?

Return Example: 3

PROGram:SEQuence:TYPE

Description: It sets the action type of sequence

Syntax: PROGram:SEQuence:TYPE TRI
PROGram:SEQuence: TYPE AUTO
PROGram:SEQuence: TYPE MANUAL

Parameter: SKIP, AUTO, MANUAL

Example: PROG:SEQ:TYPE TRI
PROG:SEQ:TYPE AUTO
PROG:SEQ:TYPE MANUAL

Query Syntax: PROG:SEQ:TYPE?

Return Parameter: SKIP, AUTO, MANUAL

Query Example:  PROG:SEQ:TYPE?
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Return Example: 1

(8) PROGram:SEQuence:VOLTage

Description: It sets the sequence for voltagpaiu
Syntax: PROGram:SEQuence:VOLTage <NRf+>
Example: PROG:SEQ:VOLT 40.5

Query Syntax: PROG:SEQ:VOLT?
Return Parameter: <NRf+>

Query Example:  PROG:SEQ:VOLT?
Return Example:  40.5

(9) PROGram:SEQuence:VOLTage:SLEW

Description: It sets sequence for output voltsigev rate.
Syntax: PROGram:SEQuence:VOLTage:SLEW <NR1>
Parameter: 0.01 to 10.00

Example: PROG:SEQ:VOLT:SLEW 1

Query Syntax: PROG:SEQ:VOLT:SLEW?
Return Parameter. <NR1>

Query Example:  PROG:SEQ:VOLT:SLEW?
Return Example: 1

(10) PROGram:SEQuence:CURRent

Description: It sets sequence for output current
Syntax: PROGram:SEQuence:CURRent <NRf+>
Example: PROG:SEQ:CURR 40.5

Query Syntax: PROG:SEQ:CURR?
Return Parameter: <NRf+>

Query Example:  PROG:SEQ:CURR?
Return Example:  40.5

(11) PROGram:SEQuence:CURRent:SLEW

Description: It sets sequence for output voltsigev rate.
Syntax: PROGram:SEQuence:CURRent:SLEW <NRf1>
Example: PROG:SEQ:CURR:SLEW 10

Query Syntax: PROG:SEQ:CURR:SLEW?
Return Parameter. <NR1>

Query Example: PROG:SEQ:CURR:SLEW?
Return Example: 10

(12) PROGram:SEQuence:CURRent:SLEWINF

Description: It sets the slewrate of sequencesctioutput to INF.

Syntax: PROGram:SEQuence:CURRent:SLEWINF ENABLE
PROGram:SEQuence:CURRent:SLEWINF DISABLE

Parameter: ENABLE/DISABLE

Example: PROGram:SEQuence:CURRent:SLEWINF ENABeE the

Slewrate to INF

PROGram:SEQuence:CURRent:SLEWINF DISABLE releakes t
Slewrate INF and return to 1A/ms
Query Syntax: PROGram:SEQuence:CURRent:SLEW?
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Return Parameter: INF. Or <NRf+>[Unit Amp]

Query Example: PROGram:SEQuence:CURRent:SLEW? retutns the settings.
Return Example:  INF.

(13) PROGram:SEQuence:TTLport

Description: It sets the sequence for TTL Paotpat
Syntax: PROGram:SEQuence:TTLport <NRf1>
Example: PROG:SEQ:TTL 10

Query Syntax: PROG:SEQ:TTL?
Return Parameter: <NR1>

Query Example:  PROG:SEQ:TTL?
Return Example: 10

(14) PROGram:SEQuence:TIME

Description: It sets the sequence for the domaif time.
Syntax: PROGram:SEQuence:TIME <NRf1>
Example: PROG:SEQ:TIME 10

Query Syntax: PROG:SEQ:TIME?
Return Parameter: <NR1>

Query Example:  PROG:SEQ:TIME?
Return Example: 6000

(15)PROGram:CLEAR

Description: It clears the sequence.
Syntax: PROGram:CLEAR
Example: PROG:CLEAR
(16) PROGram:ADD
Description: It adds a sequence.
Syntax: PROGram:ADD <NR1>
Parameter: 1~100 (based on the remaining SEQUEMNCEr configuration)
Example: PROG:ADD

Query Syntax: PROGram:ADD?

Return Parameter: <NR1>

Query Example:  PROGram:ADD?

Return Example: 85 — it indicates the remainingis&5.

(17)PROGram:MAX?

Description: It queries the sequence number @$qumt program.
Syntax: PROGram:MAX?

Parameter:

Example: PROG:MAX?

Return Example: 2 means there are two sequenc&s tire present program.

(18) PROGram:SEQuence

Description: It sets the parameters of a singtpisnce.

Syntax: PROGram:SEQuence
<argl><,><arg2><,><arg3><,><arg4><,><argb><,><argéxarg
7>
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Parameter:
Argl: Sequence TYPE (NR1 0:Auto, 1:Manual, 2:EXTgTB:Skip)
Arg2: Sequence Voltage (NRf+ unit: voltage)
Arg3: Sequence Voltage Slewrate (NRf+ unit: voljage
Arg4: Sequence Current (NRf+ unit: current)
Arg5: Sequence Current Slewrate (NRf+ unit: cufrémiF —I
Slewrate sets to INF
Arg6: Sequence TTL <NR1>
Arg7: Sequence TIME (NRf+ unit: SEC, only valid wh8equence
Type is AUTO)
Example: Set the Sequence
PROGram:SEQuence 0,80,10,15,1,255,1
Query Syntax: PROG:SEQ ?
Return Parameter: 0,80,10,15,1,255,1
Query Example: PROG:SEQ?
Return Example: 0,80,10,15,1,255,1

(19)PROGram:MODE

Description: It sets the Program Mode for output.
Syntax: PROGram:Mode LIST
PROGram:Mode STEP
Parameter: LIST | STEP
Example: It changes the Program Mode to STEP Mode

PROGram:Mode STEP
Query Syntax: PROGram:Mode?
Return Parameter: LIST | STEP
Query Example: PROG:MODE?
Return Example: STEP

(20)PROGram:STEP:STARTV

Description: It sets the Step Mode start voltegyeoutput.
Syntax: PROGram:STEP:STARTV <NRf+>
Example: It changes the start voltage of STEP é/tod20.0 V.

PROGram:STEP:STARTV 20
Query Syntax: PROGram:STEP:STARTV?
Return Parameter: <NRf+>
Query Example: PROGram:STEP:STARTV?
Return Example: 20.0

(21) PROGram:STEP:ENDV

Description: It sets the Step Mode end voltageotdput.
Syntax: PROGram:STEP:ENDV <NRf+>
Example: It changes the end voltage of STEP Mod#®.0 V.

PROGram:STEP:ENDV 50
Query Syntax: PROGram:STEP:ENDV?
Return Parameter: <NRf+>
Query Example: PROGram:STEP:ENDV?
Return Example: 50.0
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(22) PROGram:STEP:TIME

Description: It sets the execution time for Stégpde.
Syntax: PROGram:STEP:TIME <Hour><,><Minute><,>¢<8ed>
Parameter: Hour :<NR1> 0 ~99

Minute :<NR1> 0~59
Second :<NRfl1>0 ~59.99
Example: It changes the time for STEP Mode aditoh hour, 30 min. and 5
sec.
PROGram:STEP:TIME 1,30,5
Query Syntax: PROGram:STEP:TIME?
Return Parameter: <Hour><,><Minute><,><Second>
Query Example: PROGram:STEP:TIME?
Return Example: 1,30,5

5.6.2.7 SYSTEM Subsystem

(1) SYSTem:ERRor?
Description: It returns the error message armtkad the Power Supply.
Query Syntax: SYSTem:ERRor?
Return Parameter:aard
Query Example:  SYST:ERR?
Return Example: -203, “Data out of range”

Code Error Message Code Error Message

0 "No error" -101 | "Invalid character"
-102 "Syntax error" -103| “Invalid separator"
-104 "Data type error" -105| "GET not allowed"
-106 "lllegal parameter value" -108 "Parameterailowed"
-109 "Missing parameter" -112]  "Program mnemonicltom"
-113 "Undefined header" -121  "Invalid charactenimber"
-123 "Numeric overflow" -124 | "Too many digits"
-131 "Invalid suffix" -141 | "Invalid character data"
-148 "Character data not allowed" -1501  "Invalidrsjrdata"
-158 "String data not allowed" -202  "Setting cortfli
-203 "Data out of range" -204  "Too much data"
-211 "Data stale” -224| "Self-test failed"
-225 "Too many errors" -226| "INTERRUPTED"
-227 "UNTERMINATED" -228 | "DEADLOCKED"
-229 "MEASURE ERROR" -230| "Sequence overflow"
-231 "Sequence selected error”

Table 5-10
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6.

Theory of Operation

6.1 Overview

The 42000 Series DC Power Supply has A, B, C, 00, &, M, N and S total 10 circuit
boards in it.

A board contains input stage and auxiliary power.

B board is the output stage.

C board is the digital control board.

D board is the connecting board from digital ba@rthe LCD panel.

G board is the GPIB control board (optional).

| board connects the RS232, RS485, TTL and APGatsgio the rear panel.

K board controls the keys connected to the fronepa

M board connects S board and B board. It is thérobbhoard connecting Current
Sharing and Remote Sense wire in parallel for s&v@rotection.

N board connects to the output copper bus to fdtegrthe high frequency noise.
O board that connected to the B board is DC_ONthedontrol board for hardware
OPP protection.

S board connects to M board and is used for proggssirrent signal, as well as,
receiving remote voltage signal in parallel.

Figure 6-1 shows the system diagram.

G
B
ST ﬁ
O Board N Board

D Board K Board G Board 1 Board

I T

C Board

¢ ¢ ﬁ S Board

M Board OUTPUT

INPUT

Figure 6-1
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Figure 6-2 shows the input stage structure.

| A Board|
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Figure 6-2

Figure 6-3 shows the output stage structure.
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Figu

re 6-4 shows the digital stage structure.
RS232,RS4g5 | Board - G Board
USB,APG,TTL Signal
C Board K Board
Isolated APG |: :| KEY Pannel
%7 APIGND
+1.6VD D Board
+5VD—’ Linear > |: :| LCD Control
—>
DGND_L__ Refulator 33VD

EERES ] scmcero

FPGA

‘ ‘ B Board
DSP 4m) Memory [ ] DC/DC(BUCK)

6.2

Figure 6-4

Function Description

6.2.1 |/P(PFC) Stage

1.

The input stage is a bridge rectifier plus a baosiverter with PFC function. The PWM
IC is the UCC3854 of Unitrode and controlled by #werage current mode under the
switch frequency of 30KHz.

The way input stage inhibits inrush current iswatsh the relay to a series of 300~4D0
resistance during power-on to charge the PFC oufpeicitance. Turn on another relay
after a few seconds and bypass this current liesistance to enable UCC3854.

The PFC output has over voltage protection. Wherothtput voltage is set too high, it
will disable UCC3854 and send a signal back to@R& to shutdown the system.
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6.2.2 Auxiliary Power

1.

The input terminal of auxiliary power, the AC soeir€after EMI filter, but before PFC
relay and fuse) goes through the bridge rectifief passes the flyback converter to get
the desired output voltage. The PWM IC used isiddig UC3845.

The output of auxiliary power is divided into thregpes of isolate power and they are
named PGND, OGND and DGND based on their poterifita. PGND is to input PFC
and primary side reference potential of outputestaghile OGND is the secondary side
reference potential of the output stage and DGNibeseference potential of the digital
signal and communication interface.

6.2.3 Output Stage

1.

2.

The output stage structure is a full bridge tha&isudnitrode UC3525 as PWM IC and
controlled under voltage mode.

There are two output modes — Constant Voltage (@dé&) and Constant Current (CC
Mode) that switch automatically according to losates.

In Constant Voltage mode, the following controls ti& detecting signal:

(1) Output voltage;

(2) The load actual voltage (remote sense) througlotlyeut line, in which the remote
sense can be disconnected, but the accuracy will dr

In Constant Current mode, the following controls t& detecting signal:
(1) Output current.

The secondary side is two stages, LC filter to lod@wn ripple voltage and ripple
current.

The action of Dummy load is the Constant Currentr&e and the Dummy load current
will adjust following the output voltage. Moreovérwill act if the programmed voltage
is less than the present output. The output has @\dRwvhen it exceeds the OVP voltage
(12 bit DAC) set by the front panel, the outputl\wi disabled.

6.2.4  Digital Circuit

1.

2.
3.
4

The digital circuit control unit is composed of TMS320VC5501PGF300 with Lattice
FPGA (LFXP6C3QN208CES).

The power source 3.3V required by FPGA is receivech +5VD.

The DSP required 3.3V and 1.6V power is receivethfr5VD.

The signal of the analog program interface andaligircuit are isolated by the power
source of +12VD with the free-run flyback converded linear regulator.

The TTL output is +5V level and the internal diggégnal is +3.3V level, therefore,
there are actions for level change.
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Self Test & Troubleshooting

1.

7.1 Overview

Self Test & Troubleshooting

Follow the actions described in this chapter tpéts the instrument and troubleshoot a

problem when the 42000 Series DC Power Supply ésaiimg abnormally. Please consult a
sales agent or distributor if the information pd®ad in this manual is unable to resolve the

problem.

1.2

Troubleshooting

Operation problems and suggestions for resolution:

Problem
Bad measurement for V, |

Cause
Component Changes

Resolution
ltshealibration. See
section 3.3.7 Calibration.

Output is not within Accurac
SPEC.

\Component Changes

It needs calibration. See
section 3.3.7 Calibration.

Over Temperature Protectio
(OTP)

1. The ambient temperature
too high.
2. The vent is blocked.

i. Operate the instrument
within the temperature o
0 ~ 40°C.

2. Clear the vent.

Over Power Protection (OPH

?) The output power exeged
specifications.

Remove the over load or
enlarge the OPP settings.

Over Current Protection
(OCP)

specifications or OCP setting

The output current exceededRemove the over load or

psnlarge the OCP settings.

Fan Fail Protection (FAN
LOCK)

1. The fan is defective.
2. The feedback circuit is
abnormal.

Consult a local sales agent
it is unable to reset to the
protection state.

Input Error Protection 1
AC OFF

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

Adjust the voltage if it
exceeds the specs when
measuring the input voltags

Input Error Protection 1
BUS_OVP

1. The DC_BUS feedback is
abnormal.

2. The control IC (UC3854) i
out of order.

3. The AD power stage is
damaged.

Consult a local sales agent
it is unable to reset to the
protection state.

No output voltage

1The output voltage
feedback is abnormal.
2. The D/D power stage is

Consult a local sales agent
it is unable to reset to the
protection state.

damaged.

Problem
Over Voltage Protection

Cause

Resolution

The output voltage exceed€heck the OVP settings.
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Problem
(OVP)

Cause
the specifications or OVP
settings.

Resolution
Consult a local sales agent
it is unable to reset the
protection state.

Series Fault Protection

The Current Sharing cable
connected in a series mode.

Remove the Current Sharir
cable.

if

19

Unable to control DC Power
Supply via GPIB

1. The address of DC Power
Supply is incorrect.
2. The GPIB cable is loose

1. Update the address.
2. Check the cable
connection and secure it

and fallen at rear.

with screws.
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Appendix A APG & System StatusPin

Assignment
The 20-pin horizontal socket connector is locateckar panel in green.
PIN No. PIN Definition PIN No. PIN Definition
1 +12VAPI 11 _FAULT
2 APIGND 12 TTLO
3 AVO_SET 13 TTL1
4 AIO_SET 14 TTL2
5 AVO_MEAS 15 TTL3
6 AIO_MEAS 16 TTLA
7 SAFETY INT.LOCK 17 TTL5
8 EXT. TRIGGER 18 TTL6
9 _INHIBIT 19 TTLY
10 DC_ON 20 DGND
(1) PIN 1: 12V auxiliary power; see section 3.3.1.3.
(2) PIN 2: Ground of 12V auxiliary power; see sectiod.B.3.
(3) PIN 3: Voltage programming; see section 3.3.1.3.
(4) PIN 4: Current programming; see section 3.3.1.3.
(5) PIN 5: Voltage measurement; see section 3.3.1.3.
(6) PIN 6: Current measurement; see section 3.3.1.3.
(7) PIN 7: SAFETY INT.LOCK, see section 3.3.5.5.
(8) PIN 8: External trigger signal of Program mode; seetion 4.1.2.2.
(9) PIN 9: When the voltage level of this pin turnd.@W, it inhibits the output of the DC

Power Supply. When REMOTE INHIBIT is set to OFFg tin is invalid and
when REMOTE INHIBIT is set to TRIGGER, the low ldtgggers it, it equals
pressing thel® ™} key to sef OUTPUT = ORF. When REMOTE INHIBIT is
set to EXT. ON/OFF and the voltage level turns @/, it equals pressing the
key to set OUTPUT = OFF. However, when the vaétdeyvel of this pin

turns to HIGH the power supply returns to normapott Figure A-1 shows the
detail actions.

(10)PIN 10: When the DC power supply output is ON dma\oltage is over VDC_R, the

pin10 DC_ON of SYSTEM STATUS on the device rearglamill turn to HIGH.
When the DC power supply output voltage is lowantVDC_F setting, the
pin10 DC_ON of SYSTEM STATUS on the device reargdamill turn to LOW.

(11) PIN 11: When protection occurs as described in@e& 3.5, this will turn to LOW.
(12) PIN 12: Bit O of TTL signal output; see section.2.3 for detail setting.
(13)PIN 13: Bit 1 of TTL signal output; see section.2.3 for detail setting.
(14)PIN 14: Bit 2 of TTL signal output; see section.2.3 for detail setting.
(15)PIN 15: Bit 3 of TTL signal output; see section.2.8 for detail setting.
(16) PIN 16: Bit 4 of TTL signal output; see section.2.8 for detail setting.
(17)PIN 17: Bit 5 of TTL signal output; see section.2.8 for detail setting.
(18)PIN 18: Bit 6 of TTL signal output; see section.2.8 for detail setting.
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(19)PIN 19: Bit 7 of TTL signal output; see section.2.3 for detail setting.
(20) PIN 20: Ground of TTL (digital) signal.

_ INHIBIT Signal

Output § waveform

REMOTE INHIBIT
= OFF

Output 2 waveform

REMOTE INHIBIT
= TRIGGER

Output § waveform

REMOTE INHIBIT
= EXT. ON/OFF

Figure A-1 Detail Actions of PIN9
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Appendix B List of Protection

Protection M essage on Panel |Protection M essage on Panel

Over voltage proteciOVP Input voltage abnormahC FAULT
protect

Over current protect OCP Input stage over |BUS_OVP
voltage protect

Over power protect| OPP Remote sense revelSENSE FAULT
protect

Over temperature |OTP CV TO CC mode CV TO CCFOLDBACK

protect change protect

Fan fail protect FANLOCK CCTOCVmode |CCTOCV FOLDBACK
change protect

Series Fault Protect SERIES FAULT]
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