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ROM Version Number

This manual is applicable to the Electronic Loads
which have the following version of ROM (read onty
memory).

1.0
(* denotes G to 9.)

When making any inquiries on your Electronic Load,
please indicate the following:

« Model No.
« ROM Version No.
» Serial No.

To find the ROM Version No., please refer to Section 2.3 "Power
Turn-on Checkout" under Chapter 2.

(WARNINGS ) an

Before start using the power supply and during using it, be sure to read and strictly observe the in-
structions given in the following:

........ N vereen PAZE V
Chapter 2 "PRECAUTIONS AND PREPARATIVE PROCEDURES" ....... Page 2-1
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WARNINGS AND CAUTIONS

WARNINGS AND CAUTIONS

Although the Electronic Load is incorporated with various protection featres, you must handle it very
carefully in order to prevent electric shock hazards to yourselves and to avoid damage to the equipment.

Strictly observe the (WARNINGS ) and given below.

( WARNINGS )

®| BT

C Be sure to ground the Electronic Load

»

In order to prevent electric shock hazards, ground the
Electronic Load by directly connecting the ground termi-
nal @ of the Electronic Load to and earth line or by con-
necting the GND wire (green) of the AC input power cable
(that accompanies the Electronic Load) to an earth line,
Grounding must be done to an earth line of Class 3 or bet-
ter, of Electric Installation Ordinances (or 1o meet an
equivalent local Electrical Equipment Regulations appli-
cable in your area).

If you neglect grounding the Electronic Load or if the
grounding line is made open, serious eleciric shock haz-
ards can result.

O Be aware of the danger the AC power cable connec-

tion

The AC input power cable connection task involves dan-
ger. The task must be undertaken only by qualified per-
sonnel. 7
Before handling the AC input power cable or moving the
Electronic Load, be certain that the cable has been discon-
nected from the AC power source.

O Do not touch the internal compenents.

Do not touch the internal components of the Electronic
Load. Do not open the casing of the Electronic Load.



WARNINGS AND CAUTIONS

( WARNINGS ) O Do not use the Electronic Load in an explosive at-
mosphere.

« Do not operate the Electronic Load in a flammable, explo-
sive, or otherwise hazardous atmosphere.

O Operate the Electronic Load on a correct AC power
source.
- « Be certain that the AC input voltage and frequency are
¢ x within the specified ranges. (The AC line requirements
. ’u‘/\;/ ) i t are shown on the bottom of the Electronic Load.)
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O Do not use a failed Electronic Load.

« When the Electronic Load has failed or has become mal-
functioning, immediately stop using it and disconnect its
AC input power cable from the AC power source~the AC
line outlet or the AC power distribution panel.

» Indicate clearly on the Electronic Load that it is out of
order and must not be used.




WARNINGS AND CAUTIONS

DANGER SIGNS AND SYMBOLS INDICATED ON THE ELECTRONIC LOAD

The signs and symbols put on the Electronic Load, for the sake of safety, are as follows.

WARNING

CAUTION

D

Sign for possible electric shock hazard
+ This sign wams you that the place involves a danger-a

matter of electric shock hazard to the personnel and dam-
age to the equipment.

When handling the matter related to the place, be sure to
observe strictly the instructions given in the text of this
manual. Unless you strictly observe the instructions, you
will be exposing yourself to a danger of electric shock
hazard.

Until you fully understand the matters related to the
WARNING and are certain that atl of the required safety
conditions are met, do not proceed to further steps of the
operation procedure,

Sign for possible damage
+ This sign alerts you to that the place involves a matier

which can lead 1o damage 1o the Electronic Load and/or
the devices connected o it.

When handling the matter related to the place, be sure to
observe strictly the instructions given in the text of this
manual. Unless you strictly observe the instructions, the
Electronic Load and/or the devices connected to it may be
damaged.

Until you fully understand the matters related to the
WARNING and are certain that all of the required safety
conditions are met, do not proceed to further steps of the
operation procedure.

Mark to refer to operation manual
+ This mark requests you to refer to the corresponding sec-

tion of the operation manual.

Ground terminal

DANGER SIGNS AND SYMBOLS INDICATED IN THIS MANUAL

The signs and symbols indicated in this operation manual, for the sake of safety, are as follows.

TV T T [ i H : 1 [
( WARNINGS ) A matier which can lead to electric shock hazards.
A matter which can lead to damage to the Electronic load and/or to the devices

connected 1o it.

NOTE Supplemental information.

VII



RECEIVING INSPECTION

RECEIVING INSPECTION

Upon receipt of the Electronic Load, please immediately unpack and inspect it for damage which might
have occurred during transportation. Also check that the accessories are present.

NOTE Do not discard the packing materials if you foresee re-shipping of the Electronic
Load, -

The Electronic Load and its accessories delivered to you sheould be as follows:

Packed states of Electronic Loads

PLZ153W PLZ6O3W
PLZ303W PLZI1003W

Accessories

==

@ AC input power cable (1 ea.) (@ Operation manual {1 copy)
(with 3P-2P adaptor)

NOTE | « The 3P-2P adaptor is only for dqmestic models (models to be used in Japan)

VII



(® Extemnal control
connectors {2 ea.)

® Load terminal (OC input)
covers (2 ea.)

e

(@ Spare fuses (2 ea.)

RECEIVING INSPECTICN

@ External control connector
covers (4 ea.)

L
@@@@

® Load terminal connection
bolts, nuts, and spring
washers
(2 ea. for each of the items)
M6-14 (PLZ153W, PLZ303W)
MB-18 (PLZ603W, PLZ1003W)

N

Seals (3 sheets)

The fuses which accompany the Electronic Loads are as follows:

Model shipped for 100V AC line voliage | Model shipped for 200V AC line voltage
Installed in AC inlet, i Supplied separately, Installed in AC inlet, E Supplied separately,

00V 2009 200V 100V
PLZ153W 1.5A (8B) 1pc. ilA (SB) 2pcs. | 1A (SB) 1pc. i 1.5A (SB) Zpcs.
PLZ303W | 154 (SB) 1pc. §1A (SB) 2pcs. | 1A (SB)Y 1pc. il.SA (SB) 2pcs.
PLZGOBIW 2A  (SB) 1pec. gl.SA (SB) 2 pes. 1;5A (SB.)'lpc. EZA (SB) 2pcs.
PLZ1003W 3A  (SB) 1pc. il.SA (SB) Zpes. | 1.5A (SB) lpc. EZA (SB) 2pcs.




PACKAGING FOR RE-SHIPMENT

PACKING FOR RE-SHIPMENT

To re-ship the Electronic Load, use the packing materials in which the Electronic Load was delivered to
you. (If you have discarded the packing materials, order your Kikusui agent for new ones.) For the packing
method, refer to the illustration on a preceding page.

NOTE « When packing the Electronic Load, disconnect the AC input power cable, load
cables, and external control connectors.



COMPOSITION OF THE OPERATION MANUAL

COMPOSITION OF THIS OPERATION MANUAL

This operation manual is composed of seven chapters and appendices as follows:

Chapter 1. GENERAL
Introduces an overview and features of the Electronic Load.
Chapter 2. PRECAUTIONS AND PREPARATIVE PROCEDURES

Elaborates procedures for insiruction, AC input power cable connection, power-on check,
load connection, and cother preparative matters.

Chapter 3.

CPERATING METHOD

The former half of this chapter introduces the names of keys, indicators and other panel items,
and describes the basic operation method of the Electronic Load; the latter half describes
procedures for sequence operation and other applied types of operation.

Chapter 4.

REMOTE PROGRAMMING

Elaborates the method to remote-control the Electronic Load via an interface board (opticnal)
from an external device,

Chapter 5.

PANEL DESCRIPTION

Introduces the names of and describes the functions of the switches and other items of the
front and rear panels.

Chapter 6.

MAINTENANCE AND CALIBRATION

Elaberates the maintenance, inspection, and calibration methods.

Chapter 7.

SPECIFICATIONS

Gives tables of electrical specifications, mechanical specifications, accessories, and optional
items.

APPENDICES

Provide an error message 1able, sequence coding sheets and entry examples, and a table of
functions enabled or disabled.
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Chapter 1
GENERAL

This chapter introduces an outline and features of the Electronic Load.
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Chapter 1. GENERAL
1.1 OQutline

The PLZ-3W Series Electronic Loads are featured by performance reliability and safety. Each Electronic
Load incorporates a current control circuit and renders highly stable operation and rapid response. Itisa
microprocessor-based instrument and provides advanced functions and ease of operation.

The Electronic Load can be remote-controlled via a GPIB, RS-232C, or MCB (Multi-channel Bus) inter-
face (optional), thereby making them applicable to various purposes. Typical applications are for research

systemns in laboratories and on preduction and inspection lines in manufacturing plants.

As the Electronic Load has a constant-power control function, it can be used especially efficiently for
battery test. It can be wsed also to simulate a load of rapid response.

1-2



Chapter 1, GENERAL
1.2 Features

The Electronic Load is incorporated or can be optionally incorporated with the various advantageous fea-
tures as follows:

B Constant power mode

The Electronic Load is incorporated with a constant power (C.P) mode, in addition to the constant cur-
rent (C.C), constant resistance (C.R), and constant voltage (C.V) modes. The constant power mode is
especially advantageous for battery life tests.

B Rapid response (50 us)

When in the C.C mode, the current rises up or falls down rapidly (50 ps). This feature allows to
evaluate accurately the transient response characteristics of DC power supplies. With this feature, the
Electronic Load scrves as an accurate simulated load which draws the current in an accurate waveform.

B Sequence operation

You can enter sequence operation pattems locally from the front panel or remotely from a personal
computer via GPIB or other interface bus, and store the patterns on the internal memory or on a
memory card. The stored patterns can be recalled and executed locally at the front panel or remotely
from the computer or with a trigger signal.

Sequence operation can be programmed in either one of the following two types:

(a) Fast speed sequence : You can program sequences with minimum 100 us per step.

(b) Normal speed sequence : You can program sequences with a ramp waveform per step.

B Kase of operation

You can select each of the major functions by pressing the corresponding key (one-key one-function
select system). You can finely adjust the setting value with the JOG/SHUTTLE dials. You can enter
values with the numeric entry keys by using the RC11 (optional). You can remoie-control the Elec-
tronic Load by using the RC02-PLZ Remote Controller (optional).

By using the setup function, you can save the values of various settings and recall them as you need
them. Byusingthe [A] , [B] and [C] keys, you can save the settings of each operation mode in
memory and recall them as you need them. This features is very convenient when the same tests are to
be repeated.

B A backlight LCD

The Electronic Load has a backlighted-type LCD (liquid crystal display) which displays data, which
can be easily read being less affected by room illumination.

B Various interface boards (optional)

The Electronic Load can be controlled over 2 GPIB, RS-232C, or MCB interface bus. This feature, as
combined with the programmed sequence control function, allows you a high flexibility of system con-
figuration.

The MCB is a unique interface developed by Kikusui. It allows you to control up-to-fifteen instru-
ments {electronic load devices and power supplies) in an on-line mode via a standard interface system
(GPIB or RS-232C).

B Memory card

The Electronic Load has a memory card slot as a standard feature. The slot accepts a memory card
(optional) on which control sequence and setup data can be stored.
13



Chapter 1. GENERAL
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Chapter 2
PRECAUTIONS AND
PREPARATIVE

PROCEDURES

This chapter-gives you information on precautions you must observe and
preparative procedures you must follow before start operating the Elec-
tronic Load.
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Chapter 2. PRECAUTIONS AND PREPARATIVE PROCEDURES

2.1

2.1.1 Environments

Installation

Avoid using the Electronic Load in adverse or hazardous environments as mentioned below.

{a) Flammable atmosphere
Do not use the Electronic Load in flammable or explosive
atmosphere, to prevent fire and explosion hazards.

{b) High temperature
Do not expose the Electronic Load to a source of heat,
such as direct sunlight (near a window), a space heater,
etc. Avoid a place where temperature may change rapidly.
(The temperature range for the guaranteed performance is
0t040°Cor32 to 104°F.)

{¢) High humidity
Do not expose the Electronic Load to high humidity—do
not place it near a water heater, a humidifier,a waier fau-
cet, or a bath. (The humidity range for the guaranteed per-
formance is 30 to 80% RH.)

{d) Corrosive atmosphere
Do not expose the Electronic Load to corrosive
atmosphere—such as ofsulfuric acid mist.



Chapter 2. PRECAUTIONS AND PREPARATIVE PROCEDURES

{e) Dusty place

(f) Blocked ventilation air flow
Do not block the louvers of the Electronic Load. Provide
an ample space (30 cm or more) behind the rear panel of
the Electronic Load.

{g) Unstable position
Do not put the Electronic Load in a swaying, slanted, or
otherwise unstable position.

(h) Strong electric or magnetic field

23



Chapter 2. PRECAUTIONS AND PREPARATIVE PROCEDURES

2.1.2 Precautions for Moving the Electronic Load

( WARNING -S) - Be sure to disconnect the AC input power cable from its power source before
moving the Electronic Load.

B How to Use the Handles

@ Slide the two lock switches simultaneously in the "UNLOCK" direction, and the handles will
become movable. :

@ Fully pull-out (or push-in) the handles until they click.

Figure 2.1-1

24



Chapter 2. PRECAUTIONS AND PREPARATIVE PROCEDURES
2.2 Connecting the AC Input Power Cable

2.2.1 Checking the AC Line Voltage Setting

Before connecting the Electronic Load to an AC line, check that the AC line voltage selector switches on
the bottom panel of the Electronic Load are set in the correct positions for the the AC line voltage.

- Ifthe AC line voltage is incorrect (that is, if the AC line voltage selector switches
. are not set in the correct positions), the Electronic Load may not operate prop-

erly and may be damaged {burned). |

AC line voltage selector switches

//x (e s )
@ — —
. V s e
D B
. / .
AC BO/BOHz BSVA

VOLTAGE SELECT|SWITCH POSITION|FUSE
a0ov~410V Jale I8 €10 [1.54
soBv~132v [A[ 8B cle_Jo| S8
180v~220v Al 08 cCen| 1a
218v~250v |[A[_98 c[ep| SB

_/

Figure 2.2-1 \Z

2.2.2 Changing the AC Line Voitage Setting and Fuse

If the switches are not in the correct positions, change them to the correct positions (and change the fuse
also as required). See the table on the bottomn of the Electronic Load (table in Figure 2.2.1) for the ACline
voltages, switch positions, and fuse ratings.

(W ARNING S) + Never connect the AC input power cable uniil the AC line voltage setting is cor-
recily done.

» Never use afuse of an incorrect rating. Never use a copper wire or other conduc-
tor wire 10 short the fuse terminals.

« Be sure to use a fuse of the correct type and rating.

Figure 2.2-2
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2.2.3 Connecting the AC Input Power Cable

To connect the AC input power cable, proceed as follows:

(2) Be certain that the AC input power cable is disconnected from the receptacle and that the AC power of
the distribution panel is turned off.

(b Ground the Electronic Load by connecting the GND wire (green wire) of the AC input power cable or
the GND A" terminal to an earth line.

(¢) The plug of the AC input power cable is for a 100V AC line. If you want to operate your Electronic
Load on 2 200V AC line, replace the plug with a one rated at 200V or cut away the plug and connect the
cable directly to the power distribution panel by using press-connection terminals.

(d) Connect the AC input power cable by referring to the following illustrations.

GND temminal

For 100V line s
: \\\rh
Figure 2,2-3
Dis!rbu!fon
Pang!
R,

\.

For 200V line (direct connection to distribution panel)
Figure 2.2-4

(W ARNING S) * Be careful not to touch a charged component.

* Before start handling the AC input power cable, be certain that it is disconnected
Jrom the AC line. :

* Do nor attempt to connect or disconnect the AC input power cable 1o or from the
Electronic Load in the state that the cable is connected 10 the AC line.

* Be sure 10 disconnect the AC input power cable before moving the Electronic
Load. Itis dangerous to move the Electronic Load with the AC inpur power cable
left connected to the AC line.

* Be sure to ground the Electronic Load to an earth line to guard against electric
shock hazards.

« Connection of the AC input power cable t0 an AC power distribution panel in-

2-6 volve danger. It must be done only by qualified personnel.
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.2.3 Power Turn-on Checkout
Perform power-on checkout of the Electronic Load as follows:

B Power-on Check Procedure

(@) Make certain that the POWER switch is OFF.

v

(@ Make certain that the instrument-side end of the AC input power cable is con-
nected 10 the Electronic Load.

A 4

@ Connect the power-source-side end of the AC input power cable to an AC line re-
ceptacie or power distribution panel.

v
» Make certain that the AC line voltage and frequency are within the specified
ranges. ‘

@ Turm-on the AC power switch of the Electronic Load.

(® Check that the indications on the display are normal.

- Normal indications (examples)

PLZ153W 30A 150W
I/F None

¥ Atabout 2 seconds later

» The bottom row indicates the ROM Versicn
PLZ153W 3S0A 150W Number

Ver 1,00

¥V Atabout 2 seconds later

0.00A 0.00V 0.0W
—— ISET 0.00A H ——
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- Abnormal Indications

If one of the indications given in the below table appears, the Electronic Load is abnormal. If this is the
case, follow the instructions given on the right hand side in the below table. If the abnormality is not
remedied still, order your Kikusui agent for repair.

B The display screen backlxght does not illuminate and nothing appears on the screen.

+ Make certain that the AC input power cablc is
(Nothing appears.) connected correctly. Then turn-on the POWER
switch again.

H Although the display screen backlight iiluminates, nothing appears on the screen.

» Adjust the CONTRAST control (varies depend-
(Nothing appears.) : ing on temperature). Then tum-on the POWER
switch again.

Although a cursor appears, no characters appear,

= If the interface board (optional) has been in-
stalled, remove it and then tum-on the POWER
switch again. If the display is remedied by this
procedure, install the interface board and then
tumn-on the POWER switch. ‘

B The output voltage or current value indicated on the display is abnormal.

(This is an example.)

13.544A 5.27V 71.4W » Tum-on the POWER switch again.
—— ISET 0.00A H —-—

B An error message appears.

(This is an example.) -
» Refer to Appendix 1 "Table of Error Messages”
RAM Data Error and take the actions as required. Then tum-on
the POWER switch again.

v

® Pressthe [ISET] key to enable seiting in the constant current mode.

v

@ Press the [LOAD] key and check that the lamp 2bove the key illuminates.

2-8
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\ 4

Press the {LOAD)] key again and check that the lamp above the key goes out.

v

(® Tum OFF the POWER switch.

- The turn-on checkout procedure is complete by the above.

2.9
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2.4 lLoad Wiring

For efficient and stable use of the Electronic Load, make correct wiring for the Electronic Load.

2.4.1 Load Wiring and Protection Features

[1] Load Wiring Procedure

1} Turn OFF the POWER switch of the Electronic Load.

2) Check that the output voltage of the equipment to be test is not higher than 120 V DC.

« The maximum allowable input voltage of the Electronic Load is 120 V DC.

3) Check that the output voltage of the equipment to be test is 0 V (zero volts).

4) Connect the Electronic Load to the equipment to be tested, wsing wires of sufficiently large gauge
and paying attention to that the polarity is correct. Refer also to [2], [3] and [4] for correct connec-

tions,

(WARNINGS) » Do not touch the terminals of the Electronic Load inadverteﬁtly. When in test, a

voltage is applied to the terminals of the Electronic Load. To avoid electric

shock hazards, be certain before touching them that no voltage is applied to the

terminals.

Caution * Be sure to use the load terminal covers for electrical connection. Pass the wires

through the covers and then connect them to the load terminals.

» Bz sure to connect the load wires by using press-connection terminals and fix the
terminals securely to the load terminals by using the screws which accompany
the Electronic Load.

[2] Polarity

Connect the positive (+) terminal of the Electronic Load to that of the equipment to be tested and the
negative (—) terminal of the Electronic Load to that of the equipment to be tested. If you connect the wires
in the wrong polarity, the buzzer will sound and the following message will appear on the display. (The
buzzer will sound when a reverse voltage of 0.3 V or more is applied to the Electronic Load.)

0.00A 0.00V
- *ALARMx* REVERSE

0.0W

When the above state has occurred, immediately turn OFF the POWER swiich of the equipment to be

tested.
— O
Equipment to PLZ-3W Series
be tested Electronic Load
— O
@ O Figure 2.4-1
» [f you connect the Electronic Load in the wrong polarity, it may draw an abnor-

mal current and may be damaged.

2-10
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[3] Wire Gauges

Be sure 1o use wires of sufﬁcichﬂy large gauges. If the wire resistances are large, large voltage drops will
occur in the wires and the voltage at the Electronic Load may become less than its minimum operable
voltage (1.5 V). -

» For the load wiring, use sufficiently large wires of non-flammable heavy-cover type.

Wire gauges (nominal cross section areas) and amperage (current rating) recommended by Kikusui are as
shown in Table 2.4-1.

Table 2.4-1
Gauge (cr-osséection) Amperage

8 mm? 30A
1 4mm? 50A
2 2mm? 80A
3 8 mm? . 100A
6 0mm? 1504
8 0 mm? 200A

NOTE  Sizes of termz'nﬁl bolts of Electronic Load

The sizes of the terminal bolts of the Electronic Loads are as shown in Table 2.4-2.

Table 2.4-2
PLZIS3W PLZ303W PLZGOBWV PLZ1003W
Front panel M6 M6 —_— —_—
Rear Panel M#B M6 M3 M8

[4] Overvoltage

@A‘RNINGS ) » The maximum allowable input voltage of the Electronic Load is 120V DC. If you
apply a voltage higher than this, the Electronic Load may be damaged. As the Elec-
tronic Load detects an overvoltage, it will sound an alarm buzzer and will indicate
the following message on the display and will become the load off state. When this
state has occurred, immediately lower the input voltage of the Electronic Load.

0.00A 125.0V 0.0W
- *ALARM* OVER-V

2-11
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2.4.2 Inductance of Load Wiring

If the load wiring distance is long or the wiring loops are large, the wiring will exhibit a large inductance.
The large inductance will cause a large inductive voltage drop in the load wiring, resulling in a state that the
voltage at the Electronic Load becomes less than the minimum operable voltage (1.5 V) and the current
waveform is disturbed or that, due to current phase lag, control of the Electronic Load becomes unstable
and the test setup oscillates. To minimize the load wiring inductance, make the wiring distance as short as
possible and strand the load wires to small Ioops.

The above is especially true when the Electronic Load is to be operated with rapid rise up and fall down
current, When this is the case, it is essential to make the wiring distance short.,

When operating the Electronic Load in a DC-wise mode only, oscillation can be suppressed by connecting
between the input terminals of the Eiectronic Load a capacitor and a resistor connected in series as shown
in Figure 2.4-2, When doing this, however, you must pay attention 1o the ripple current of the capacitor.

Make as short as possible (less than 100cm)

fe—————i
Equipment to - g | PLZ-3W Series
be testéd = C | Electronic Load
O swamdme © Figure 2.4-2
wires. .
2.4.3 Remote Sensing Example: R 10£2, 100 kP

The Electronic Load provides a remote sensing function for accurate setting of resistance, voltage or cur-
rent by compensating for the voltage drop in the load wiring. You are recommended to use the remote
sensing function also to stabilize the operation of the Electronic Load, especially to improve the transient
response performance when in the CR or C.P mode.

B Wiring for remote sensing

For remote sensing, connect the +S and -S terminals on the rear panel of the Electronic Load to the "+" and
""" 1erminals of the equipment to be iested.

+5 and -8 terminals on rear panel

|
\ 8

PLZ-3W Series
Electronic Load

Equipment te
be tested

Figure 2.4-3
B To connect wires to +S and S terminals

Strip back the inselation of the sensing wires. Pressing the "A" position in Figure 2.4-4 with a screwdriver,
insert the stripped end of each sensing wire into the corresponding terminal.

Sensing wire

'DO """""""" o N

\‘D@\

+8, -5 terminals

<

012 Figure 2.4-4
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2.5 To Prevent Oscillation

The frequency response characteristics of the Electronic Load are as shown in Figures 2.5-1 and 2.5-2.
At higher frequencies, the Electronic Load becomes inductive. If the equipment connected to the Elec-
tronic Load also is inductive, the test setup may oscillate due to phase rotation. To prevent oscﬂlanon the
equipment connected to the Electronic Load should be capacitive.

When operating the Electronic Load in 2 DC-wise mode only, oscillation can be suppressed by connecting
between the input terminals of the Electronic Load a capacitor and a resistor connected in series. When
doing this, however, you must pay attention to the ripple current of the capacitor.

NOTE . The frequency response characteristics of the Electronic Load, for an AC compo-
nent superimposed on the DC input current, are as shown below.

g
Ty
=1

equency response when in C.C mode

10k

; 180
Input voliage: 12V

Current selling: SA

1k

50

1zl
100

10 . (-j// - 50
\

~180

[
Phase ¢ (degrees)

Impedance [Z] {£2)

100 ik 10k 100k
. Frequency (Hz)

Figure 2.5-1

B Frequency response when in C.R mode

10k 180
Input voltage: 12V

Resistance seuting: 1€}

1k

90

10

Impedance [Z1 ()
(=]
Phase ¢ (degices)

- 90

-180

10 100 1k 10k
Frequency (Hz)

Figure 2.5-2
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Chapter 3
OPERATING METHOD

The former half of this chapter introduces the names of keys, indicators
and other panel items, and the basic operating methods of the Electronic
Load; the latter half describes procedures for sequence operation and other
applied types of operation.

Contents , Page
3.1 Description of Front and Rear Panels ......ccveeeen 3-3
3.1.1 Front Panel .....cccvcenmcnicvnmenscnieenssnenreanas 3-3
3.12 RearPanel ... e 3-3
3.2 Initial Display When POWEr-0MN..cocvervverimnecenisanannas 3-4
3.3 Basic Rules of Panel Operation .......ouemrecsesrsenescnss 3-5
3.4 C.CMode, C.R Mode, C.V Mode, and
C.P Mode of Operation .....ccccccercvrversreeereveinrimsiniens 3-6
3.5 Basic Operation Method.....cvceveeecvniesinsnnininsnnennins. 3212
3.5.1 C.C Mode Of Operation ......ccueevieeseirmsvevreemnesnscns 3-12
3.5.2 C.R Mode of Operation ..coecceeeecescievrcvsiiiscaeinnes 3-18
3.5.3 C.V Mode 0f ODEration ....coeeeeveveerensiorsrscrereesens 3-21
3.5.4 CP Mode of Operation ..cccevevrvcececemreeciecssscnas 3-23
3.5.5 Memory FUDCHOM ocveeieinnreecnmncisn e tcee s eneas 3-24
3.5.6 Swiiching Function .....ccievnnncnnvcrncnncnns 3-28
3.5.7 Keylock FUNCHOT «.ovuuevvnesressecrensacneense enrae s 3-30
3.5.8 Setup Resume Function and
Backed-up MemoTy ..co.ccvieciinnsivsnnns fueranrneeraes 3-31
3.5.9 Configuration ... rcerseesemmsesssrissiesiessnnrmnnns 3-34
3.5.10 Alarm FUNCHON .uevueercre et seer e 3-36
3.5.11 Short FUnCHOM coceveeeer e cncssarmranrms e eneas 3-37
3.6  Sequence OpPeration e eecrerrccnaiiieesnessnsensenns 3-39
3.6.1 Description of Sequeﬁce OpEIration ......eeveeevens 3-40
3.6.2 OQutline of Settings for Sequence Operation ... 3-47
3.6.3 Sequence Operation Procedure ...ooveievieanne 3-48
3.7 Extemnal Control (Remote @faTsiye) | TR 3-62
3.7.1 Analog Remote Control of C.C Mode .............. 3-63
3.7.2 Analog Remote Control of CR Mode ............ 3-65
3.7.3 Analog Remote Control of C.P Mode............... 3-67
3.7.4 Remote Control of Load ON/OFF ......coveevvvenen. 3-68
3.7.5 Remote Control of Range Select....cvvveeeeeeeen, 3-70
3.7.6 Trigger Signals .occomcvernnncsn s saneare e 3-71

3.8 Master/Slave Parallel Operation......cooccecereeneerrenncenee 3-73



Chapter 3, OPERATING METHCD

32



Air intake louver

[LOAD] key Display
5 Handle % | c.c, CRlamps

7

| ELEGCIFAONIC LOAD LA S 3NAS TR

%Y G.R JOG -2 SHUTTLE

R —
15e7) (A SEr (v SET) QiE;J
== — e
s () (3] (o) ()

10

Contrast control '

2 1 11 13
LOAD terminals POWER switch - Front sub-panel Memory card slot
(DC INPUT terminals)

Front Panel of Electronfic Load
(PLZ153W and PLZ303W)
Figure 3.1-1

12

Function keys

JOG/SHUTTLE dials

Arrow keys

Sequence keys






Handle Alir intake louver

4 3

Note} Item "LOAD terminals (DC INPUT terminals) on front panel” is for Models PLZ153 and PLZSSOB only.

1

POWER switch

Models PLZ603 and PLZ1003 have no LOAD terminals (DC INPUT terminals) on the front panel.

Front Panel of Electronic Load
(PLZ603W and PLZ1003W)

Figure 3.1-2

[LOADlkey C.C, CR lamps

5]

7

Display

Function keys

8

s

9

omic Loan| | L ZEOEWA

Fiaezoyen—tzns |
b

JOG/SHUTTLE dials

Handle

11

14

Contrast controlr

Front sub-panel

10

Arrow keys

13

Memory card slot

B

Sequence keys






Slot for operation board Remote conirol connector
5l il

Remote sensing terminals

Serial No. 3

Load terminals (DC INPUT teminals)
4

-AND FUSE RATING
INDICATIQNS ARE :
- ON THE BEOTTOM,

AC inlet
8

9 7 RN
Bottom panel GND terminals * Air exhaust louver
(AC line voltage selector)

| Rear Panel of Electronic Load
(PLZ153W and PLZ303W)
Figure 3.1-3






Slot for operation board Remote sensing terminals Remote control connector
1 3 6
Load terminals
Serial No. (DC INPUT teminals)
2 | 4

AC inlet

.. 7O GROUND..

“# DO. NOT REMO
COVERS, REFE[R

ERVICING. 10

7
GND terminals

9

Bottom panel
(AC line voltage selector)

. Air exhaust louver

Rear Panel of Electroni¢ Load
(PLZ603W and PLZ1003W)
Figure 3.1-4

5







Chapter 3. OPERATING METHCD

3.1 Descriptions of Front and Rear Panels
For the names and locations of the items on the front and rear panels, refer to the respective illustrations.

3.1.1 Front Panel

For the front panel, refer to Figure 3.1-1 or 3.1-2.

3.1.2 Rear Panel -

For the rear panel, refer to Figure 3.1-3 or 3.1-4.
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3.2 lInitial Display When Power-on

As you press the POWER switch on the front panel, a sign-on message as shown below will appear on the

display.
(This is an example.)
PLZ153W 304 150W « The top row indicates the Series name, rated
I/F None current and rated power.
+ The bottom row indicates the type of the inter-
face board connected to the Electronic Load.
Table 3.2-1
Display Description
I/F None No interface board is connected.
I/F GPO1 GPIB interface board (device address01) is con-
necled.
I/F RS96 An RS-232C interface board (baud rate 9600
bps) is connected.
I/F MCD1 An MCB interface board (device address 01) is
connected.
W Atabout 2 seconds later
_ (This is an example.)
PLZ153W 304 150w » The bottom row indicates the ROM Version
1\"? er 1 . O G Number.
W At about 2 seconds later
(This is an example.)
0.00A 0.00V 0.0W - The top row indicates the current, voltage and
~-— ISET 0.00A H -—-—

power being fed to the Electronic Load.

34

The bottom row indicates the mode (ISET for
constant current mode in this example), the cur-
rent setting (0.00 A in this example), and the
range (H for high range in this example).
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3.3 Basic Rules of Panel Operation

This section describes the basic rules of panel operation.
[11 Function select

The Electronic Load employs a one-key/one-function system, allowing you to select each of the basic
functions directly and simply by pressing the corresponding key alone.

To escape from the currently engaged function also, all you have to do is to press the same key again orto
press the [ESC] key. '

[2] How to use the [SHIFT] key

You can select the function indicated with black letiers on top of a key simply by pressing the key. To
select the function indicated with blue letters below a key, you have to press the [SHIFT] key and then (or
keeping it pressed) press the objective key. ‘

To select the SETUP function, for example, press the [SHIFT] key first and then (or keeping it pressed)
press the [ISET] key (below which the function [SETUP] is indicated with blue letters.

In this manual, key operation which involve the [SHIFT] key is indicated, for example, as follows:
[SHIFT] + [I SET] (SEtup) woveverrrerrerrerrrerererrennns Press the [SHIFT] key first and then (or
keeping it pressed) press the [I SET] key.
This example is to select the SETUP func-
tion.

[31 Hierarchical menu system

Certain functional items are configured in a hierarchical menu system. To select one of these items, follow
the guides indicated on the display by operating the keys as follows:

Select the required item with the {>] or [<0] key and set the required value with the JOG/SHUTTLE
dials. To advance to a lower levei menu, press the [ENTE R] key. To return to an upper level menu, press
the [ESC] key.

[4] Operation error

If you press an invalid key, the buzzer will beep.

3-5
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3.4 C.C Mode, C.R Mode, C.V Mode, and C.P Mode of Operation

The Elecironic Load can operate in one of the four modes, namely, constant current (C.C) mode, constant
resistance {C.R) mode, constant voitage (C.V) mode, and constant power (C.P) Mode.

B Constant current (C.C) mode

In this mode the Electronic Load draws a constant current. That is, referring t¢ Figure 3.4-1, current [
remains constant regardless of change in voltage Vi. Once you set the current at a certain value (5 A or 10
A, for example) in the C.C mode, the Electronic Load will draw this current (5 A or 10 A, for example)
irrespective of source voliage change.

1 I
o <«—|—>
Vi e
=
]
. -
Voltage source 5
=3
=
Electronic Load 0 5 10 (A)
Input current I
Figure 3.4-1

B Constant resistance (C.R) mode

In this mode the Electronic Load exhibits a constant resistance. That is, referring to Figure 3.4-2, if voltage

V1 changes, V and I change so that the value of V/I becomes R which is the value set to be exhibited by the
Electronic Load in the C.R mode.

Y
R
AN
. N
v, -+ &
=
©
>
Voltage source .
=
El . 0
ectronic Load Inpet current I
Figure 3.4-2
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B Constant voltage (C.V) mode

In this mode the Electronic Load acts as a constant voltage load. That is, referring to Figure 3.4-3, input

voltage V remains constant at the preset voitage even when input current [ is increased by increasing source
voltage V1. Current I does not flow unless Vi>V,

y The input voliage docs not
become higher than this.
A

2 v
g
V1 3
-
Yoltage scurce =
’ =

Electronic Load 0
Input current I
Figure 3.4-3

B Constant power {C.P) mode

In this mode the Electronic Load draws a constant power. That is, referring to Figure 3.4-4, if source

voltage V1 becomes higher for example, input current I decreases so that power P (= V X1) is maintained
constant at the preset value.

That is, a condition of V2X 12 = V3 XIs = VX1 is maintained.

Y
—1
S ¥
Vi B V3 :
V| : :
ot : \ Constant-voltage curve
Volhage source ] | @ E. Vs -., ___________ : /
Electronic Load 0 Is L2
Input current I
Figure 3.4-4
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@ Operable range of Electronic Load

The operable of the Electronic Load is limited by its rated current, rated voltage and rated power. The range
is as represented by the shaded area in Figure 3.5-4.

Raled voltage — -
(120V)
>
T
g
e Rated power
=
(=%
5
157 A
T
0 Rated current
Input currentI
Figure 3.4-5

B Operating mode transitions

Transitions among modes (C.C, C.R, C.V, C.P) of the Electronic Loads differ depending on its value
setting and on the voltage and current settings of the equipment to be tested. That is, the mode transition
point of Electronic Load varies depending on the setting of the value in that mode. Lighting of the C.C
lamp (red) means that the Electronic Load is enabled to operate in the C.C mode; lighting of the CR lamp
(red) means that it is enabled to operate in the C.C mode.

Transitions of modes due to input voltage change or input current change are as described below.

© Mode transition when C.C Jamp is on

Rated voltage +—¢C

Set value in C.P mode (P SET)

Input vdllage A"

B-g/_.se[_vfﬂue in C.C mode (I SET)

I
0 Rated current
Input current I

Figure 3.4-6

Referring to Figure 3.4-6, the Electronic Load operates in the C.C mode if its operating point is on line A-
B orit operates in the C.P mode if its operating point is online B-C. Referring to the model shown in Figure
3.4-1, as you gradually raise the source voltage V1, the operating point will start by point A and move up
along line A-B in the C.C mode and, when it has reached point B, the mode will be change into the C.P
mode and the current will start decreasing.

3-8
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If you enable the C.V mode by pressing the [SHIFT] + [V SET] (CV ON) keys, mode transitions will
be as follows:

Rated voltage --3C
>
o
g
E3 Set value in C.P mode (P SET)
5
3
R 5 Setvalue in C.C mode (I SET)
E / v DT —
= ..-.-..........._,...,,,,..._.__i
0 A Rated current
Input current

Set value in C.V mode (V SET)
Figure 3.4-6

Referring to Figure 3.4-6, the Electronic Load operates in the C.V mode if its operating point is on line E-
D. Referring to Figure 3.4-3, if V) becomes higher than V, the current starts flowing to keep current 1
constant. If Vi becomes higher and reaches point D, the mode changes. into the C.C mode. If it becomes
still higher, the mode changes into the C.P mode.
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©Mode transition when C.R lamp is on

Rated voltage ~+—1 H

Input voltage V

% Set value in C.P mode (P SET)

X
G % Set value in C.R mode (R SET)
0 Rated curren
Input current I
Figure 3.4-8

Referring to Figure 3.4-8, the Electronic Load operates in the C.R mode if its operating point is on line F-
G or it operates in the C.P mode if its operating point is on line G-H. Referring to the model shown in
Figure 3.4-2, as you gradually raise the source voltage V1, the operating point will move up aleng line F-G
in the C.R mode and, when it has reached point G, the mode will be change into the C.P mode.

If you enable the C.V mode by pressing the [SHIFT] + [V SET]

Rated voltage =t

Input voltage V

T

T
i Rated current
Input current I

Set value in C.V mode (V SET)

Figure 3.4-9

Referring to Figure 3.4-9, the Electronic Load operates in the C.V mode if its operating point is on line J-1.
Referring to Figure3.4-3, if V1 becomes higher than V, the current starts flowing to keep current I constant.
If V1 becomes higher and reaches point 1, the mode changes into the C.R mode. If it becomes still higher,
the mode changes into the C.P mode.

310
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B Mode indication

The mode in which the Electronic Load is currently operating is indicated at lower left on the display.

CC....coeeeee.. Operating in the C.C mode
CR e Operating in the C.R mode
CV..coevene. Operating in the C.V mode
CP.rerrinee Operating in the C.P mode

- - Not in any of the above modes
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3.5 Basic Operating Method

This chapter describes the basic operation method (Jocal operation at the front panel) of the Electronic
Load.

Before starting any of the procedures described below, initialize the Electronic Load by pressing
the [SHIFT] + [ISET] (SET UP) keys, selecting [1: Initialize Setup] of the menu, and pressing
the [ENTER] key.

Hereafter, the set value in the C.C mode is abbreviated as I SET value, that in the C.R mode as R SET value,
that in the C.V mode as V SET value, and that in the C.P mode as P SET value.

3.5.1 C.C Mode of Operation

[1] Basic Procedures

B Preparative Procedure

- Withthe [P SET] key, set the P SET value oflthe Electronic Load at a value (126 W in the below ex-
ample) greater than the maximum power of the equipment to be tested. Also, set so that the Electronic
Load does not draw abnommally large power from the equipment to be test (132 W in the below ex-
ample). s

+ Be certain that [--] is indicated at lower left on the display.
If [CV] is indicated there, pressing the [SHIFT} + [V SET] (CV ON) keys so that [CV] goes out
and [--] appears.

Instead of the above procedure, you may press the [SHIFT] + [V SET] (CV ON) keys, select the [1:
Initialize Setup] of the menu, and press the [ENTER] key. In this case, the P SET value is set at the rated
power of the Electronic Load.

B Example: Setting the ISET value, switching the load ON/OFF, and changing the ranges

Assume that the following items are to be done when in the conditions as shown in Figure 3.5-1.
(1) To enable the C.C mode and set the I SET value at 9.50 A, and
(2) To switch the load ON/OFF, and
(3) To change the ranges.

Equipment to be tested

(Regulated DC power supply) Electronic Load

<Specifications>
Operation mode: C.V
. Output voltage: 12v PLZ153W

Rated output current: 11 A

Figure 3.5-1
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@ Pressthe [ISET] key.

- The C.C lamp (red) above the [I SET] key il-
0.00A 12.00V 0. 0W ' luminates.

—— ISET 0.00A H —— « The C.C mode is enabled.

+ On the bottom row, message [I SET]appears in-
dicating that you can set a value for I'SET. To its
right, the currently existing setting {0.00A] is
displayed. '

» The top row indicates the voltage,current and
power currently fed tothe Electronic Load. (The
power is as calculated by voltage X current.)

« [Hj denotes the High range.

NOTE « If you press the I SET] key when the CR lamp is ON and Electronic Load is in the
load-on state, it will be driven into the load-off state.

(@ Adjust the I SET value by turning the SHUTTLE dial clockwise.

' ‘ » The I SET value increases as you turn the
0.00A 12.00V C.o0w. SHUTTLE dial clockwise, and viceversa. The
——= ISET 9.40A H -—-— changing speed varies depending on the turned
angle of thedial. In this example, the I SET

value is set at 9.04 A.

@ Finely adjust the I SET value by tuming the JOG dial clockwise.

: » The I SET value finely increases as you turn the
0.00A 12 ; 0 oV 0.0W JOG dial clockwise, andvice versa.
—— ISET g.50A B —- » In this example, the I SET value is set at 9.30 A.

By the above procedure the Electronic Load has been set to the C.C mode, the I SET value at9.50 A and the
I SET value at 9.50 A. Next, to switch between the load-on and load-off states, proceed as follows:

@ Press the [LOAD] key.

- The load current flows and the green LED above
9.50A 11.95V 113.5W the [LOAD] key illuminatesto indicate the

CC ISET 9.50A H —-— load-on state.

. Message {CC) appears at the left endon the bot-
tom row, indicating that the Electronic Load is
in the C.C mode.

. The top row indicates the current,voltage and
power currently fed to the Electronic Load.

(NOTE) « The causes of voltage reduction from 1200V to 11.95 V is the output voltage change of
the regulated DC power supply and the voltage drop in the load wiring. (The voltage
drop in the load wiring can be compensated for by remote sensing as described in Sec-
tion 2.4.3.)

® Pressthe [LOAD] key again.

- The Electronic Load becomes the load-off state,
0.00A 12.00V 0.0W the display returns to the preceding state, and the
—— ISET $9.50A H —- - LED above the [LOAD] key illuminates.

Now, let us proceed to the procedure of changing the ranges.
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® Pressthe [LOAD] key to set the Electronic Load to the load-on state and change the I SET value with

the JOG/SHUTTLE dials.

CC ISET 10.50A H -

10.50A 11.94V 125.4W

* As you turn the JOG/SHUTTLE dials when in

the load-on state, the I SET value changes and
the current drawn by theElectronic Load
changes. In this example, the I SET value indi-
cated on the bottom row has changed to 10.50 A
and at the same time the readback current shown
on the top row also has changed to 10.50 A.

@ Press the [SHIFT] + [V SET] (RANGE) keys and change the ranges.

cC ISET 3.000A L —

3.00A 11,98V 35.9W

+ [Hj on the bottom row changes to [L], indicating

that the ranges have beenchanged from High to.
Low. Atthe sametime, the limit value of current
changesto the maximum value of the Low range
(3.00 A in this example).

» When in this state, the current will notincreasc

beyond this limit even if youturn the JOG/

- SHUTTLE dial clockwise.

"(® To return to the High range, press the [SHIFT] + [P SET] (RANGE) keys again.

CC ISET 3.00A H -

3.00A 11,98V 35.90W

» [L] on the bottom row changes to [H}, indicating

that the ranges have been changed from Low to
High.

« The I SET value remaings at the maximumvalue

of the Low range (3.00 A in thisexample).

» When in this state, the current can beincrease by

teming the JOG/SHUTTLE dial clockwise. {In
this example, it is set at 3.00 A.)

» When the inductance of the load wiring or that of the equipment to be tested is
very large, turn off the load after fully reducing the current. (The load-onloff

speed of the Electronic Load is approximately 400 yis.)
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[2] Setting the rise time (Tr) and fall time (TT)

The rise time (Tr) or fall time (Tf) defines the period with which the current rises up from 10% to 90% of
the set value or falls down from 90% to 10% of the set value in response to a stepwise change of the set
value, when in the C.C mode, as shown in Figure 3.5-2. (The Tr and TT are not applicable to the current rise
up or fall down when in load-on or load-off operation.)

90%-

Input current

Figure 3.5-2
10%+

ke

Time

When the incductance of the equipment to be test is large or when that of the load wiring is large due 10 &
longer load wiring distance and the Electronic Load is to be operated in the C.C mode, you may set Tr and
Tf at a larger value to avoid over voltages that could be caused by the inductance and rapid current change.

» If the inductance is large, the setup may become unstable or may oscillate. This
is especially true when the voltage at the load terminal of the Electronic Load is
low.

B Exampie: Seleciing a Tr T vaiue
LN Y T -u-u’-‘ -
Q) Press the (Tr Tf] key.
» Message [Tr Tf] appears on the bottom row,
0.00A 12.00V 0.0W indicating the the Tr Tf setting mode is enabled.

- Tr Tf S0pus - The currently set Tr Tf time (50 us in this ex-
- ample) appears at the right hand end.

(2 Select a Tr Tf time by taming the JOG dial clockwise.

» Select a new value with the JOG dial.
0.00A 12.00V 0. O0W » The new values are entered automatically.

- Tr Tf 10ms For the value, you can select 50 g5, 100 us, 200
us, 500 s, 1 ms, 2 ms, 5 ms, cr 10 ms.

« In this example, it is set at 10 ms.

@ Press the [T Tf] key or {ESC] key again.

= The original display will resume.
0.00A 12.00V 0.0W

-—— ISET §.00A B —-
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[3] Setting the soft start time

The soft start function is such that, when in the C.C mode, the current drawn by the Electronic Load gradu-
ally rises up with respect to the rise up of the output voltage of the equipment to be tested. The soft start
time defines the rise up time of the current.

Assume that a test setup is prepared as shown in Figure 3.5-3, the C.C mode is selected, and switch S: is
turned on.
Equipmen! to be tested PLZ-3W Series Electronic Load

(5 V : Input voliage
I : Input current

Figure 3.5-3

If the soft start ime is 0.1 ms, the relationships between V and I will be as shown in Figure 3.5-4.

A ] A

—
[Wrey

0 10 20

Time (ms)
Y : Input voltage —

v

I : Input current --e--r

Figure 3.5-4

If the soft start time is 20 ms, the relationships between V and I will be as shown in Figuare 3.5-5.

Thus, by setting the soft start time at an appropriate value, the setup can be made so that the output current
rises up following the rising up of the output voltage of the equipment 10 be tested.

Caution - Allow a period of 1 second or more berween turning o and off of switch Si.

¢ 10 20

Time (ms)
Y : Input voltage —
I : Input current ...

Figure 3.5-5
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M Example: Selecting a soft start time
@ Press the [SHIFT] + [Tr Tf] (START TIME) keys.

_ . « Message [START TIME] appears on the botiom
0.00A 12.00V 0.0W row, indicating that the softstart time setting

- START TIME 0. 1ms mode is enabled.

« The currently set start time (0.1 ms in this ex-
ample) appears at the right hand end.

@ Select a soft start time by turning the JOG dial clockwise.

- « Select a new value with the JOG dial.
0.00A 12.00V 0.0W = The new values are entered automatically.

- START - TIME 20ms » For the value, you can select 0.1 ms, 1 ms, 2 ms,
5 ms, 10 ms, 20 ms, SO ms,or 100 ms. In this
example, it is set at 20 ms.

® Press the [SHIFT] + [TrTf] (START TIME) keys again,

= The original display will resume.

¢.00A 12.00V 0.0W

—-— ISET 8.00A H ——
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3.5.2 C.R Mode of Operation

B Preparative Procedure

« With the [P SET] key, set the P SET value of the Electronic Load at a value (100 W in the below
example) greater than the maximum power of the equipment to be tested. Also, set so that the Elec-
tronic Load does not draw abnormally large power from the equipment to be test,

» Be centain that [-] is indicated at Iower left on the display.

If [CV] is indicated there, pressing the [SHIFT] + [V SET] (CV ON) keys so that [CV] goes out
and [-] appears.

instead of the above procedure, you may press the {SHIFT] + [I SET] (SETUP) keys, select the [1:
Initialize Setup] of the menu, and press the [ENTER] key. In this case, the P SET value is set at the rated
power of the Electronic Load.

+ Do not feed a current larger than the rated current of the Electronic Load. If
" such current is fed, the OVP will trip to limit the current and generate an alarm.

B Example: :Setting the R SET value, switching the load ON/OFF, and changing the ranges

Assume that the following items are to be done when in the conditions as shown in Figure 3.5-6.
(1) To enable the C.R mode and set the R SET value at 0.5022E9,
(2) To switch the load ON/OFF, and
(3) To change the ranges.

Equipment to be tested

(Regulated DC power supply) Electronic Load

<Specifications>

Operation mode: Cv

f YIS I . P 4 DLZ]_SQW
VUpat voiiage: J v z 2

Rated output current: 20 A

Figure 3.5-6

@ Press the [R SET] key.

- The C.R lamp (yellow) above the [R SET]
0.00A 5.00V ¢.0W keys illuminates indicatingthat the C.R mode is

—— RSET 5000.0 H -—— enabled.

« On the bottom row, message [R SET]appears
indicating that you can set a value forR SET. To
its right, the currently existing setting [5000. Q]
is displayed. :

« The top row indicates the voitage, current and

power currently fed to the Electronic Load. (The

power is as calculated by voltage X current.)

{H] on the bottom row denotes the Highrange.

NOTE » If you press the [R SET) key when the C.C lamp is ON and Electronic Load is
in the load-on state, it will be driven into the load-off state.
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@ Adjust the R SET value by tuming the SHUTTLE dial clockwise.

0.00A
—— RSET

5.00V 0.
.52600 H

oW

« The R SET value decreases as you tum the
SHUTTLE dial clockwise, and vice versa.

« The changing speed varies depending onthe
turned angle of the dial.

« Inthis example, the R SET value is set at 0.5260
Q.

@ Finely adjust the R SET value by turning the JOG dial clockwise.

0.00A
—— RSET

5.

00V

.50220 H

0. 0w

» The R SET value finely decreases as you tumn the
JOG dial clockwise, and vice versa. In this ex-
ample, the R SET value is set at 0.5022 Q.

By the above procedure the Electronic Load has been set 1o the C.R mode and the R SET value at 0.5022
£1. Next, to switch between the load-onand load-off states, proceed as follows:

@ Press the [LOAD] key to set the Electronic Load to the load-onstate.

5.85A
CR RSET

4.

.50220 H

95V  48.8W

+ The load current flows and the green LED above
the [LOAD] key illuminatesto indicate the
load-on state.

« Message [CR] appears at the left endon the bot-

. tom 1ow, indicating that the Electronic Load is
in the C.R mode,

« The top row indicates the current,voltage and
power currently fed tothe Electronic Load. (The
power is as calculated by veltage X current.)

(NOTE ) » The causes of voitage reduction from 5.00 V to 4.95 V is the output voltage change of the

regulated DC power supply and the voltage drop in the load wiring. (The voitage drop

in the load wiring can be compensated for by remote sensing as described in Section

24.3.)

® Pressthe {LOAD] key again to return to the load-off state.

0.00A
—— RSET

5.00V 0.
.50220a H

oW

+ The Electronic Load becomes the load-off state,
the display retums to the preceding state, and the
LED above the [LOAD] key illuminates.

Now, let us proceed to the procedure of changing the ranges.

® Press the [LOAD] key to set the Electronic Load to the load-on state and change the R SET value
with the JOG/SHUTTLE dials.

14.75A
CR RSET

4. 93V 72
. 33420 H

CTW

+ As you tum the JOG/SHUTTLE dials when in
the load-on state, the R SET value changes and
the current drawn by the Electronic Load
changes. In this example, the I SET value indi-
cated on the bottom row has changed to 0.3342
{land at the same time the readback current
shown on the top row also has changed to 14.75
A. Thus, the values can be changed real-time.
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@ Press the [SHIFT) + [P SET] (RANGE) keys and change the ranges.

CR RSET .95240 L -

5.23A 4. 98V 25. 8W

* [H} on the bottom row changes to [L], indicat-

ing that the ranges have been changed from High
10 Low. At the sametime, the R SET value is
limited at the minimum value (0.9524 {1 in this
example) of the L range and the current falls.
When in this state, the the resistance will not
become small than this and the current will not
increase even if you tum the JOG/SHUTTLE
dial clockwise.

To retum 1o the High range, press the [SHIFT] + [P SET] (RANGE) keys again.

CR RSET .¢95240 H -

5.23A 4. 98V 25.8W

» [L] on the bottom row changes to [H], indicat-

ing that the ranges have been changed from Low
1o High.

» The R SET value remains at the minimum value

of the Low range (0.9534 Qinthis example).
When in this state, the current can be increase by
turning the JOG/SHUTTLE dial clockwise. -

- When the inductance of the load wiring or that of the equipment to be tested is
very large, wrn off the load after fully reducing the current. (The load-on/off

speed of the Electronic Load is approximately 400 us.)
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3.5.3 C.V Mode of Operation

M Preliminary Procedure

« With the [P SET] key, set the P SET value of the Electronic Load at a value (100 W in the below
example) greater than the maximum power of the equipment to be tested. Also, set so that the Elec-
tronic Load does not draw abnormally large power from the equipment to be test. '

- With the [ISET] key or [R SET] key, set a current which is allowable to be fed from the equip-
ment to be tested (23 A in the below example). '

NOTE » This mode can be effectively used to evaluate the constant current performance of the
equipment 1o be tested,

B Example: Setting the V SET value and switching to load-on

Assume that the following items are to be done when in the conditions as shown in Figure 3.5-6.
(1) To enable the C.V mode and set the V SET value at 4.8 V, and
(2) To switch to the load-on state,

Equipment to be testéd

Electronic Load
(Regulated DC power supply) e mmp o

<Specificaticns>
QOperation mode: C.C
Qutput voltage: 5V | PLZ153W

Rated output current: 20 A

Figure 3.5-7

k]

N 1 Yoy aul For om=m Ay H . k) Falh 34 =
Q) Pressthe [SHIFT] + LV SET] (CV ON) keys 10 enable the C.V mode.

. Atthe right hand end of the bottom row, indicat-

0.00A 5.00V 0.0W ing thatthe C.V mode is enabled.
—— ISET 23.00A H CV

(@ Press the [V SET] key.

» At the right hand end, message [V SET] appears
t.00A 5. 00V 0.0W indicating that you can set 2 V SET value.

—=— VSET 0.00V H CV « Data [0.00V] on the bottom row is the currently

existing V SET value.

Now let us set a V SET value and switch to the load-on state.

(@ With the JOG/SHUTTLE dials, set the V SET value at a voltage lower than the output voltage of the
regulated DC power supply (5.00 V in this example).

+ In this example, we have set the voltage at 4.80

0.00A 5.00V 0. 0W v

—— VSET 4.80V H CV
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@ Pressthe [LOAD] key to switch the Electronic Load to the load-on state.

» The green LED above the [LOAD] key illumi-

20.00A 4.80V 96.0W nates to indicate the Electronic Load is in the
CV VSET 4,80V H CV load-on state.

» Message [CV] appears at the left end on the bot-
tom row, indicating that the Electronic Load is
operating in the C.Vmode.

« The top row indicates the current,voltage and
power curtently fed tothe Electronic Load. (The
power is as calculated by voltage X current.)

+ Readback data {20.00A] appears at the left hand
end on the top row, indicating that the rated cur-
rent is drawn from the regulated DC power sup-
ply.

NOTE "« Note that the Electronic Load will not operate in the C.V mode if the I SET value is
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smaller than the consiant current setting of the regulated DC power supply.
» When changing from the C.C or C.R mode 1o the C.V mode, the voltage may overshoot or
. undershoot depending on the response speed and the capacitance of the output capacitor
- of the Electronic Load.
To prevent overshoot and undershoot, set the V SET value in beforehand at a higher
value so that the mode will not change into C.V and, after switching the Electronic Load
to the the load-on state, lower the V SET value to enable the C.V mode.
Another method of preventing overshoot and undershoot is io gradually change the set
value to the required target value.



3.5.4 C.P Mode of Operation

| Prelirﬁinary Procedure

Chapter 3. OPERATING METHOD

- With the [I SET) key or [R SET] key, set a current which is allowable to be fed from the equip-

ment to be tested (20 A in the below example).

* Be certain that [-] is indicated at lower left on the display.
If [CV] is indicated there, pressing the [SHIFT} + [V SET] (CV ON) keys so that [CV] goes out

and [-] appears.

B Example: Setting the P SET value and switching to load-on

Assume that the following items are to be done when in the conditions as shown in Figure 3.5-8.
(1) To enable the C.P mode and set the P SET value at 80 W, and

(2) To switch to the load-on state.

Equipment to be tested
{Regulatcd DC power supply)

<Specifications>
Operation mode:  C.V
Output voliage: 5V

Rated output current: 20 A

Electronic Load

PLZ153W

Figure 3.5-8

D Press the [P SET] key io enable the C.V mode.

-— PSET 157.5W -—

0.00A 5.00V 0.0W |

(2 With the JOG/SHUTTLE dials, set the P SET value.

0.00A 5.00V 0. 0W
—— PSET 80.0W - =

On the bottom row, message [P SET] appears
indicating that the CP mode is enabled.

In this example, we have set the power at 80.0W.

3 Press the [LOAD] key to swilch the Electronic Load to the load-on state.

16.20A 4.95V 8§0.2W
CP PSET 80. 0W -—

The green LED above the [LOAD] key illumi-
nates to indicate that the Electronic Load is in
the load-on state.

Message [CP] appears at the left endon the bot-
tom row, indicating that the' Electronic Load is
operating in the C.P mode.

« The top row indicates the current,voltage and

power currently fed 10 the Electronic Load. (The
power is as calculated by voltage X current.)

» The causes of voltage reduction from 5.00 V 10 4.95 V are the output voltage change of

the regulared DC power supply and the voltage drop in the load wiring. (The voltage
drop in the load wiring can be compensated for by remote sensing as described in Sec-

tion 24.3.)

« The current may overshoot if the Electronic Load is abruptly changed to the C.P mode

by load-on or other event.
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3.5.5 Memory Function

The Electronic Load has three memory units, namely, memory A, memory B, and memory C. You can
save data to and recall it from the memory units as shown in Table 3.5-1.

Table 3.5-1

Memory A Memory B Memory C

= ISET value
C.Cmode » Range Same as left Same ag left
- Switching execution time

= R SET value

C.R mode - Range Same as left Same as left
» Swilching execulion time

C.V mode * V SET value Same as lef Same as left

C.P mode « P SET value Same as left - Same as left
For details of the "switching execution time," refer to Section 3.5.6 "Switching Function.”
[1] Saving data onto memory A, B,or C

This section describes the methods to save setting data onto memory A, B, or C. There are two
methods—one is to use the [MEM] key and the other is to use the [SHIFT] + [MEM] (DMEM) keys.
Use an appropriate one of the methods by referring to the description given below.

B Example: Datasave by [MEM] key
This method is to save directly the setting value and range currently indicated on the display. (To save the
switching execution time, you should use the [SHIFT] + [MEM] (DMEM) keys.)

® In the load-on state, press the [I SET] , [R SET] , [P SET] or [V SET] key depending on the
mode for which the setting data isto be saved.

« For this example, press the [I SET] key to se-
5.004A 12.00V 60.0W lect the C.C mode for which the setting data is to

cC ISET 5.00A H -—- be saved. Message {I SET] will appear on the

bottom row.

If you want to save data for the CR, CPor C.V

mode, press the [R SET] , [P SET] or [V

SET] key, respectively.

(2 Adjust the setting data as you may require with the JOG/SHUTTLE dials.

» Inthis example, the current is setat 10.00 A. [H]
denotes the High range,

10.00A 12.00V120.0W
CC ISET 10.00A H ——
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® Press the {MEM] key.

10.00A 12.00V120.0W

CC MEM<ABC>Save Mode

@ press the [A] key to save d‘ata in memory A.

10.00A 12.060V120.0W
CC MEM<KABC>Save A

Chapter 3. OPERATING METHOD

» Message [MEM <ABC> Save Mode] appears
on the bottom row, indicating that the save mode
is enabled.

. Asyoupressthe [A] key, the seting data (cur-
rent 10.00A and range H) is saved onto memory
Al

» If you press the [B] key now, the same data is
saved onto memory B and [A] at the right end on
the bottom row changes to [B].

(& Press the [MEM] key again or press the [ESC] key.

12.00V120.0W
10.00A H —-

10.00A
CC ISET

.« The initial display will resume,

+ If you want to set another item of data,repeat an
identical procedure.

B Example: Datasave by [SHIFT] + [MEM] (DMEM) keys

This method is to modify directly the contents of the data stored on memory, without changing the data
indicated on the display. If you use this method, you can change the switching execution time as well as the
current, resistance, power or voltage data and the range.

@ In the load-on state, press the [I SET] , [R SET] , [P SET] or [V SET] key depending on the

mode for which the setting data is to be saved.

12.00V 60.0W
5.00A H —-—

5.004A
CC ISET

- For this example, press the [I SET] key to se-
lect the C.C mode for which the setiing dataisto
be saved. Message [I SET] will appear on the
bottom row.

If you want to save data for the CR, CPor C.V
mode, press the [R SET] , [P SET] or [V
SET] key, respectively.

@) Press the [SHIFT] + [MEM] (DMEM) keys and adjust the setting data as you may require with the

JOG/SHUTTLE dials.

5.00A 12.00V 60.0W
CC Ivalue<A> 10.00A

» Message [I value <A>] appears indicating de-
notes memory A.

» Data [10.00A] at the right hand end onthe bot-
tom row indicates the readback of data of mem-
ory A,

» Note that the indication at the Icft hand end re-
mains at 5.00A. This means that, while the ex-
isting setting remains unchanged, the value
saved on the memory alone has been modified.

« You can modify the value to be saved on mem-
ory with the JOG/SHUTTLE dials.

+ As you escape from the save move, the data is
automatically entered.
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® Press the [[>] key to select the next item of data.

_ + Message [I range <A>] appears indicating that
5. 00A 12.00V 60.0W the data item has been changed to[range].

CC Irange<A> High Memory unit remains unchanged yet at A.

» Message [High] on the bottom row means that
the current range of memory A is High. The
range can be changed with the JOG dial.

@ Press the [B] key to select memory B. Press the [>] key to change the data item to "switching
time."

» [<A>] on the bottom row has changed to [<B>],
5.00A 12.00V 60.0W indicating that memory B has been selected in-

CC Itime <B> 1mS stead of memory A.
Also, [I range] has changed to [T time], indicat-
ing that the data item has been changed to
"switching time." In this exampie, [1 ms] ap-
pears at the righthand end of the bottom row,
indicatingthat the switching execution time set
on memory B is 1 ms. .

* You can change the switching execution time
with the JOG dial.

® Press the [C] key to select memory C. Press the [<I] key twice to change the data item to "I SET
value."”

« [<B>] on the bottom row has changed to [<C>],
5.00A 12.00V 60.0W indicating that memory C hasbeen selected in-

CC Ivalue<C> 10.00A stead of memory B.

' » Also, [Itime] has been changed to {I value, indi-
cating that the data item hasbeen changed to "I
SET value." In this example, [10.00A] appears
at the right hand end of the bottom row, indicat-
ing that the current value saved on memory C is
10.00 A.

+ You can change the current value with the JOG/
SHUTTOLE dials.

(® To escape from the data save mode, press the [SHIFT] + [MEM] (DMEM) keys again or press the
[ESC] key.
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[2] Recalling data from memory A, B, or C

B Example: Recalling data in the C.C mode

Chapter 3. OPERATING METHOD

(D In the load-on state, press the {1 SET] key to enable the C.C mode.

5.00A
CC ISET

12.00V 60.0W
5.00A H ——

@ Press the [A] key to recall data from memory A.

10.00A
CC ISET

12.00V 60.0W
10.00A H ==

@ Press the [B] key to recall data from memory B.

2.00A
CC ISET

12.00V 60.0W
2.000A L ——

» For this example, press the [I SET] key to se-

lect the C.C mode for which the setting data is to
be recalled. As you press the key, message [1
SET] denoting the C.C mode appears on the bot-
tom row,

If you want to recall data forthe CR, CPorC.V
mode, press the [R SET} ,; [P SET] or [V
SET] key, respectively.

Data [10.00A] is tecalled from memory A and
displayed on the bottom low. The current drawn
by the Electronic Load has changed from
[5.00A] to [10.00A].

As the Electronic Load is directly set by the
value recalled from the memory, this method is
called "direct setting” method.

Data [2.000A] of memory B is recalled and di-
rectly set, and it is indicated at the left hand end
of the top row and at the center of the bottom
ow. '

» As the range stored ¢n memory B in this ex-

WLCAL ll Adariaii

ample is Low, the Electronic Load is set to the
Low range and [L] appears at the right hand end
of the bottom row.

NOTE « If you select {Safety] from configuration menu {4: Recall ABC Mem.], the output does
not change to the new value untilyou acknowledge the value by pressing the [ENTER]

key.
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3.5.6 Switching Function

The Electronic Load has a switching function that, when in the C.C or C.R mode, it can sequentially recall
dara items stored in memory units A, B and C, and sequentially execute them in the order of A, B, C, A, B,
C.. .for the execution period settings of respective modes. This function is advantageous especially for
evaluation of response characteristics of regulated DC power supplies and the like.

B Preliminary procedure

« For switching in the C.C mode, set the Tr TT time and data values in memory units A, B and C as de-
scribed in Section 3.5.1 "C.C Mode of Operation.”
« For switching in the C.R mode, set the data values in memory units A, B and C as described in Section
3.5.1 "C.C Mode of Operation.”

« You can change the rise time and fall time of the current in th

{Tr Tf] key when in the switching operation.
« You can change the current value or resistance value and the execution time by using the
[SHIFT] + [MEM] (DMEM) keys when in the switching operation.
» The switching operation is executed with the High range even when the data saved in

memory Is for the Low range.
. » The rise time and fall time of the switching current in the C. R mode are approximately

200 ps (assuming that the input voltage is constant).

e C.C mode by using the

B Example: Description of switching operation (in C.C mode for example)

Assume that data stored on memory units A, B and C are as shown in Table 3.5-2. The switching actions in
this case will be as shown. in Figure 3.5-9.
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Table 3.5-2
Memory A Memory B Memory C
1 SET valus 10 A SA 2A
"Execution time Sms 10 ms 20ms
Range High High High
oS
104
|5
E
3
2 o
=
2 -
10 2 3 4 50 60 1  Time(ms)

Figure 3.5-9

» Ifyou need atrigger signal delivered in synchronization with the switching timing, press
the [SHIFT) + [R SET) (CONFIG) keys to display the configuration menu and se-
lect [ON] of menu [8: SW Trig Owt]. If you do this, a trigger pulse signal (in synchroni-
zation with the switching points shown in Figure 3.5-9, for example) will be delivered. A
trigger output terminal for this purpose is provided on the front sub-panel. The trigger
output signal is delivered also 10 the trigger output terminal of the external control con-
necior on the rear panel,
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B Example: Procedure for switching operation (in C.C mode for example)

D Pressthe [ISET} or [RSET] key to enable the switching mode of operation.

: - For this example, press the [I SET] key to se-
0.00A 12.00V 0.0W lect the C.C mode of switching operation. Mes-
-— ISET 98.40A H —— sage (I SET] will appear on the bottom row.

- If you want to select the C.R mode of switching
.operation, press the [R SET] key.

NOTE - If you select the C.C mode of switching operation, the I SET values saved on memory
‘ units A, B and C are recalled, If you select the C.R mode of switching operation, the R

SET values saved on memory units A, B and C are recalled. (Refer 1o Section 3.5.5
"Memory Function.”)

@ Press the [SW] key to enable the switching mode.

, ~» The green LED above the [SW] key illumi-
0.00A 12.00V 0.0W nates to indicate that the switching operation is

-—— I<C> 2.00A 20ms enabled.

- The messages on the bottom row indicates that
the data recalled from memory C is {2.00A] for
the current and [20ms] for the switching time.
The messages by the data values recalled se-

_quentially from memory units A, B and C.

» The top row indicates the current, voltage and
current fed now to the Electronic Load. (The
power is as calculated by voltage X current.) At
this stage of operation, as the Electronic Load is
nct driven into the load-on state although the
switching action alone has started, the power is
0.

® Press the [LOAD] key for load-on.

- The green LED above the [LOAD] key illumi-
2.00A 11.95¥ 23.9W nates to indicate that the Elecironic Load has
CC I<C> z.0CA 20ms been driven into the load-on state. The top row
' indicates the current, voltage and current fed

now to the Electronic Load.

+ Message {CC] appears at the left hand end of the
bottom row indicating that the Electronic Load
is operating in the C.C mode.

» The memory name, value sctling and exccution
time recalled and indicated on the bottom row
change as memory units A, B and C arc switched
sequentially.
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3.5.7 Keylock Function

To lock the keys, press the [SHIFT] + [STOP] (KEYLOCK) keys. As you do this, the keys and dials
on the front panel and sub-panel are disabled, thereby guarding the current settings against unnecessary
alterations. (Even when inthis state, the [SHIFT] + [STOP] (KEYLOCK) keys alone remain enabled.)

NOTE » The keylock function allows you to selectively lock the keys as follows (refer to Section
3.3.9 "Configuration").

« To disable the [SW] key, press the [SHIFT] + [R SET] (CONFIG) keys and then
select the [Lock] of [6: SW Key] of the menu. .

« To disable the {SHIFT] + [SW] (SHORT) keys, press the [SHIFT] + [R SET]
(CONFIG) keys and then select the [Lock] of {7: SHORT Key] of the menu.

« To disable the [A] , [B} and [C] keysi, press the press the [SHIFT] + [R
SET] (CONFIG} keys and then select the [Lock] of [5: ABC Key] of the menu.

M Example: Tolock/unlock the keys
D Press the [SHIFT] + [STOP] (KEYLOCK) keys to lock the keys.

+ Message [<< Keys Locked >>} will appear on

0.00A 12.00V - 0.0W the bottom row, indicating that the keys are
—— << Keys Locked >> locked.

@ Pressthe [SHIFT] + [STOP] (KEYLOCK) keys again to unlock the the keys.

+ The keys are unlocked and the original display

—— ISET 5.40A H —-

Each time as you press the [SHIFT] + [STOP] (REYLOCK) keys, the keys are locked or unlocked as
above.

NOTE « You cannot unlock the keys by pressing the [ESC] key.
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3.5.8 Setup Resume Function and Backed-up Memory

The Electronic Load has a function to store automatically the setup (a group of settings of operation para-
meters) at the power-off event and to resume automatically the setup at the next power-on event.

The Electronic Load has a memory backed-up by a battery, which can store up 1o four setups. The battery
is charged continuously during the period the Electronic Load is in the power-on state. In the power-off
state, the memory can hold the stored data for approximately 30 days.

To store more setups, a memory card is available (optional). The number of setups you can store no the
memory card differs de_pending on the formatting of the memory card—the maximum number is 50, The
memory card can be formatted by [15: Format MC] of the configuration menu.

Table 3.5-3 Setup data items

Items selected from configuration menu
Load on/off

I SET value

R SET value

[ALL] — V SET value ‘ — [SET]
P SET value
C.C/CR range
Tr Tf time
Soft start time
CV ON

Items saved on memory A/B/C “ p——— [M E M]

[Menu for Store/Recall of Setups]

Setup Store/Recall Functions

—— 1: [Inidalize Sctup) ; To initialize the velues of the setup data items.
—— 2: [Store [ALL}] H To store the [ALL] items of Table 3.5-3

onto the backed-up memory or onto the optional memery card.
——  3: [Recall [ALL]] : To recall the [ALL] items of Table 3.5-3 .

from the backed-up memory or from the optional memory card.
— 4: [Swore [SET]] ; To store the [SET] items of Table 3.5-3

onto the backed-up memory or onto the optional memory card.
pom—=  5: [Recall [SETI] ; To recall the [SET] items of Table 3.5-3

from the backed-up memory or from the optional memory card.
—— 6 [Store [MEN}] : To store the [MEM] items of Table 3.5-3

onto the backed-up memory or onto the oplional memory card.

— 7: [Recall {MEMI ; To recall the [MEM] items of Table 3.5-3
from the backed-up memory or from the optional memory card.

NOTE » If you select {1: Initialize Setup] from the menu, the procedure automatically escapes
from the menu mode. To escape from [2:] through [7:] of the menu, press the [ESC]
key.
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Table 3.5-4

<Initial values of setup>

Items sclected from configuration menu ! Asinitialized
Load or/off ;. Off

1 SET value : DA

R SET value ;. Maximum

V SET value 0V

P SET value : Maximum
C.C/C.R range : High

Tr Tf time ‘ 1 50 us

Soft start time : 0.1ms

CV ON : OFF

Items saved on memory A/B/C : Asabove for each mode

NOTE * The factory-defaulss for the setup are as shown in Table 3.5-4.

3-32




Chapter 3. OPERATING METHOD

B Example: To recall/store a setup
@ Press the [SHIFT] + [SETUP] (SETUP) keys.

o ) _ « The semp iniﬁalize menu appears,
>liInitialize Setup + As you press the [ENTER] key, the setup is
Push [ENTER] initialized and then the original display resumes.

(@ Press the [SHIFT] + [SETUP] (SETUP) keys again and then press the [[>] key.

« The menu item for storing the [ALL] items of
>2:Store [ALL] Table 3.5-3 onto the backed-up memory or onto
1 . the optional memory card 2ppears.

« The number on the bottem row denotes the
memory location number. Numbers 1 through 4
are for storing on the backed-up memory; num-

bers 5 and up are for storing on the memory card.

(3 Select 2 setup number with the JOG dial and press the {ENTER] key.

. » Message [17 (MC) storing the [ALL (MC)] on
>2:Store [ALL] the bottom row means that the setup number is
17 {( MC ) 17 and the setup data is to be stored at location

17 of the memory card.

« As you press the [ENTER] key, message
[Completed] will appear about one second to in-
dicate that the storing action (access to memory)
by the machine is in-progress.

Caution » Never pull out or insert the memory card when the machine is in progress for
access to memory. If you do this, data stored on the memory card may be de-
stroyed.

@ Pressthe [>] key again to advance to the next menu item.

‘ « If you want to return to the preceding menu item,
i « This menu item is to recall the [ALL] items from
the backed-up memory or memory caré and (o

set it. '

« In this example the bottom row indicates [1]
denoting that the setup data of No. 1 is to be re-
called from the backed-up memory.

(® Press the [ENTER] key to execute the menu item.

« Message [Completed] appears on the bottom

row for aboui one second, indicating that the
Completed setup data of No. 1 is recalled from the backed-
up memory.

® To escape from the setup menu, press the [SHIFT] + [SETUP] keys or the {ESC] key.

+ The setup menu mode terminates and -the origi-
nal menu resumes.

0.00A 5.060V 0.0W
—— RSET 50060.0 H —-—
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3.5.9 Configuration

As you press the [SHIFT] + [R SET] (CONFIG) keys, the configuration menu will appear. The menu
allows you to select the items as shown below. As you press the {>] key, selection advances to the

subscquent item; as you press the [<] key, selection retum to the preceding item.

The menu structure is hierarchical. To advance to a lower level menu, press the [ENTER] key; to return

to an upper level menu, press the [ESC] key.

To escape from the configuration menu mode and retumn to the original display, press the [SHIFT] + [R

SET] (CONFIG) keys again or the [ESC] key.

You can select settings of menu items with the the JOG dial. Of menu items [10:] through [13:], you can

adjust the settings with the SHUTTLE dial also.

Structure and functions of configuration menu

Configuration
—1: {Power-on Load]

—— [OFF]
— [ON]

~——2: {Power-on Keylock]

- [OFF]
L— on

— 3¢ [Preser}

—— [OFF]
—— ONj

———4: [Recall ABC Mem.]

—— [Direct]
—— [[Safety]

— 5: [ABC Key]

—— [Lock]
L—  [Unlock]

—6: {SW Key]

——  [Lock]
—— [Unlock]

3-34

: To select either the load-on or the load-offstate for the Electronic L.oad when power-on.

; Selects the load-on state. (Default)

; Selects the load-off state.

: To select either the locked state or theunlocked state of keys when power-cn.

; Selects the locked state, (Default)
; Selects the unlocked state,

; To select eitherpressing of the][ENTER] key is needed or not needed
to enter thevalue 1o be preset,

; Not needed (automatically entered). (Defauit)
: Needed,

; To select either pressing of e [ENTER] key is needed or not needed

to enter thedata recalled from memory A/B/C.

; Not needed (automatically entered). (Defauir)
; Needed.

; To sclect either disable or enable the keys for memory A/B/C.

: Disable.
: Enable. (Defaul)

; To select either disable or enable the [SW] key,

; Disable.
; Enable, (Default)
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—7: [SHORT Key] : To select cither disable or enable the [ SHORT ] key.
—— [Lock] : Disable.
lee— [Unlock] ; Enable. (Default)
— 8: [SW Trig Ou) ; To sclect either the rigger output signalin synchronization with the switching
timingis to be delivered or not.
fo— [OFF) ; Not delivered. (Default)
— [ON] s Delivered.
——209: [Interface] ; To select interface environments,
—1: [GPIB Address] ; To set GPIB address. (Default: Address 1)
t——2: [Power-on SRQ] ; To enable or disable SRQ when power on,
——[Enable]

- [Disable] (Default)

——3: {MCB Address] ; To set MCB address. (Default: Address 1)

—4: [RS-232C Speed] ; To sclect a baud rate,

—— [9600 bps] (Default)
—— {4300 bps)
{2400 bps]
—— [1200 bps]

—5: [R§-232C Dara bits} ; To select a data bit size.
——— [8 bits] (Default)

—— {7 bits]

—6: [R8-232C Stop bits] ; To select a stop bit size.

———  [1biy
——— [1.5 bits]
——  [2 bis] (Defauly)

—7: [RS-232C Parity] ; To select a parity bit type.
-~  [Nomne] {Default)

—— [Odd]
L [Even]
10: {Resolution (I)] ; To define the current resolution (increment
or decrement per click of JOG dial).(Defauln: 0.010 A)
11: [Resolution {i1/R}] ; To define the conductance resolution{increment or decrement
per click ofJOG dial). (Defauli: G.010 Siemens)
12: [Reseclution {V}] ; To delinc the voltage resolution (increment
or decrement per click of JOG dial).(Default: 0.010 V)
13: [Resolution (P)] ; To definc the power resolution {increment
or decrement per click of JOG dial).(Default: 0.100 W)
14: [Paralle] Ope.] : To define the number of Electronic Loads to be operated in paraliel. (Default: 1)

15: [Format MC]
L1: Number of sctups

|—— [x (SEQ ¥)] x: The number of sctups io be assigned 1othe memory card.
16: [Calibration] y: The number of sequences to be assignedto the memory card,

NOTE - As yoz.i press the [ENTER] key, the Electronic Load executes the format and, if the

result is normal, displays message [Normal]; if the result is abnormal, it displays an

~ error message and sounds a buzzer. 3.35
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3.5.10

Alarm Function

[1] Alarm actions and messages

The Electronic Load provides alarm actions {protective actions) and displays alarm messages (on the bot-

tom row of the display) as shown in Table 3.5-5.

Load is higher than
approximately 105% of the
rated current.

current and sounds the buzzer.

Table 3.5-5
Type Cause Action Message
Reverse voltage The vollage applied to the input | Sounds the buzzer. *ALARM* RE-
terminal is in the reverse polar- VERSE
iky. :
Over-voltage The volmge applied 1o the input | Turns into the load-off siate, and *ALARM*
terminal is higher than 125V sounds the buzzer. . OVER-V
DC. The alarm output terminal becomes
the Low level.
Overheat The internal power unit tem- Turms into the load-off state, and *ALARM* QHP
perature has becomes higher sounds the buzzer. ‘
than approximately 100 °C. The alarm output terminal becomes
the Low level.
Fusc blown outl The internal power unit fuse has | Turns into the load-off state and | *ALARM* FB1
" blown out. sounds the buzzer. *ALARM™* FB2
The alarm output terminal becomes | *ALARM* FB3
the Low level, (One of the above
is displayed.)
Over-current The current fed to current the Limits the current within the rated *ALARM* OCP

Alarm detecied

An exlernal alam signal is
applied via the exlernal control
connector. terminal becomes

urris into the load-off state.
The alarm output terminal becomes
the Low level,

*ALARM* EXT

336

display.

» The alarm oumpur terminal s at the external controlconnector {J2) on the rear panel.
« If there are two or more alarms, the one which hasbeen detecied latest appears on the

-
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[2] To reset from alarm

To reset from an alarm status, press the [SHIFT] + [ESC] (ERR RESET)key. If the cause of the alarm
still exist, however, the alarmwill resume,

v The overcurrent alarm will automatically reset when the cause of the alarm is removed.
» When message [ *ALARM * EXT] has appeared indicating that an external alarm is
applied, remove the alarm status of the external device which is sending the alarm signal
via the external control connector (J1) and then reset the Electronic Load from the
alarm status.
« The alarm output terminal is at the external controlconnector {J2) on the rear panel.
The alarm signal delivered through this terminal is as shown in Figure 3.5-10.

4

M~ Alarmstas._ | On | Off
| 16>

g-——<14>

Alarm signal

level Low | High

Figure 3.5-10

3.5.11 Short Function

“If you press the [SHIFT] + [SW] (SHORT) keys, the Electronic Loadis automatically set to the maxi-
mum current (if it is in the C.C mode) or to the minimum resistance (if it is in the C.R mode). When in this
state, if the DC input terminal voltage becomes lower than 1.5 V, the Short signal output terminals of the
external control connector (J2) on the. rear panel will deliver a "make" contact signal. You may use this
contact signal to drive a larger relay to short the DC input terminals as shown in Figure 3.5-11.

The operating input rarige of the Electronic Load is 1.5 V or higher. You may use the Short function, for

" example, 1o test the droop characteristics of a regulated DC power supply at a range lowerthan 1.5 V.

Equipment to be tested PLZ-3W Series (regulated DC power supply) Electronic Load

Equipemeni to be tested

(regulated DC power supply) PLZ-3W Series Electronic Loadd
+ . 1
m—— External control connector {J2)
Relay 7
- - O—< 1>
2
I_‘

Largerelay cocmee

.

T Buffer
Figure 3.5-11

« To drive the external larger relay, be sure 1o use a buffer.

« The ratings of the contact signal delivered between terminals D and @ of connector J2
are as follows:

Maximum on/eff current  : 500mA
Voltage rating : 60V DC
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H Example: To use the Short function

This exampie explains hdw to use the Short function (except the use of the Short output signal) assuming

the following conditions:
(1) To setthe I SET value at 5 A,

(2) To drive the Electronic Load into the load-on state and feed to it 5V, 5 A, and

(3) To drive it into the Short state.

Equipment to be tested
(Regulated DC power supply)

<Specifications>
Operation mode: C.C
Qutput voltage: 5V

Rated output current: 25 A

Electronic Load

PLZ153W

Figure 3.5-12

(D When in the load-on state, press the [SHIFT] + [SW] (SHORT) keys to enable the Short mode.

30.00A 1.20V 36.0W
CC << SHORT 2>

5V
%
E
e
& :
ST L T ...... .
ov -
04 254 304

Input current

» Message [<<SHORT>>] appears on the bottom

C.C << SHORT >>row, indicating the the Short
mode is enabled.

Data [30.00A] at the left hand end on the top row
indicates that the current limit of the regulated
DC power supply is at point "A" (30.00 A) on
the droop curve shown in Figure 3.5-13. Data
[1.Z0V] also indicates a value under the similar
conditions. In this case the I SET value is at
30.00 A.

Figure 3.5-13

@ Press the [SHIFT] + [SW] (SHORT) keys again to escape from the Short mode.

5.00A 5.00V 25. 0W
CC ISET 5.00A H

3-38

« The original display resumnes indicating the es-

cape from the Short mode.

- Each time as you press the [SHIFT] +

[SW] (SHORT) keys, the Electronic Load is
driven into or released from the Short state.
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3.6 Sequence Operation

The sequence mode of operation is such that the Electronic Load automatically renders a programmed
sequence of loading effects with programmed parameters of the I SET, R SET, V SET, P SET values, etc.
By using the sequence mode of operation, you can let the Electronic Load draw a current in waveforms as
you may require.

You can save your sequence control programs in the form of "sequence files” onto a memory card (op-
tional) and recall them as you require them.

NOTE « For the sequence mode of operation, you can program only the values of the same type
] (for example, the I SET values alone when in the C.C mode).

Examples of sequence operation

Normal speed sequence o - .Fast speed sequence
£ g
E| 104 g | 10Ap~-—-
3 3
Qo Q
i ERE N S, S S .
= = . 1
o < I
a 3 1 T + I
I 1 3 I 1 1
4 ‘_“_ ——h-.
] . ! i Time 1 100ps: 100ps 1 100us 1 100usy  Time
! rampi step 1 ramp | YOA '1DA loa  15A
!oypa ! 10A I1pAa ! 1 1 ! 1 1
Figure 3.6-1 : Figure 3.6-2
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3.6.1 Description of Sequence Operation

[1] Types of sequence operation

B General description

The types of sequence operation are classified by the execution speeds and modes as shown in Figure 3.6-
3.

Sequence operation ———— Normal speed sequence  ———— C.C sequence (N1 mode)
— C.R sequence (NR mode)
—— C.V sequence (NV mode)
—— C.P sequence (NP modce)

‘—— Fast speed sequence —T1— C.Csequence (FI mode)

L— C.R sequence (FR mode)

Figure 3.6-3 |

Individual modes are as described below.

NImede : For sequence operation of I SET values primarily, at the Normal sequence speed.

NR mode : For sequence operation of R SET values primarily, at the Nomnal sequence speed.
NV mode : For sequence operation of V SET values primarily, at the Normal sequence speed.
NP mode : For sequence operation of P SET values primarily, at the Normal sequence speed.
Flmode : For sequence operation of I SET values primarily, at the Fast sequence speed.

FR mode : For sequence operation of R SET values primarily, at the Fast sequence speed.
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B Comparison between Normal speed sequence and Fast speed sequence

The features of the Normal speed mode and Fast speed mode of sequence operation are compared in Table
3.6-1. The major differences between them are in operation speed, items to be set, the maximum number of
‘steps, availability of pause function, and availability of function to reset from pause by a trigger signal.

Table 3.6-1

Normal speed mode

Fast speed mode

Iterns that can be set
for steps

I SET value (NI mode)

R SET value (NR 'mode)

V SET value (NV mode)

P SET value (NP mode)

Trigger output

Load ON/OFF

SHORT function

Step transition or ramp transition
Pause functicn

I SET value (FI mode)
R SET value (FR mode)

Trigger output

Execution time of steps

Execution time can be set for each step
(range is fixed for each sequence operation)

1. Millisecond range (1 - 9999 ms).
2. Second range {1 - 999.9 ms)

3. Mimute range (15-999m 59 5)
4. Hourrange (1,-999h 59 m)

10.1ms-100ms

steps

Reset from pause by | Available Unavailable
trigger input
Maximum number of 256 (= 1) 1024 (% 1)

Number of loops (*2) 1-9998, and infinidve 1-9998, and infinitive
(by specifying 999%) (by specifying 9999)

Number of programs 16 16

Number of sequences 8 8

*1:  The sum of the steps of all programs. For example, in the normal speed mode, if one program

occupies 255 steps, only one step for only one other program is left.

*2:  The number of repetitions of the program.

time setting, the actual currentmay not reach the programmed value.

» When in the NI or FI mode, if the programmed execution time is shorter than the Tr If
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[2] Steps, programs, and Sequences

The relationships among steps, programs and sequences are as shown in Figure 3.6-3.

—— Step —
Siep Program Sequence
Step
Step —
Step Program Sequence
Step
Step  ——
Step
Program Sequence
Step - :
Step
— — Upto i6 Upto8
Figure 3.6-3

B Steps

The steps define the setting items indicated in Table 3.6-1. The steps are the most basic parameters of
sequence operation.

B Programs

Each program consists of steps. Up to 256 steps (1024 steps when in FI or FR mode) can be assigned to up
to 16 programs. The programs are the basic patterns for sequence operation. Even a single program can be
executed.

B Sequences

The sequences define what programs should be executed in what manner.
A sequence can specify to execute one of up to 16 programs, by specifying the following:

@ Program number

@ Number of 100ps.............. The number of repetitions of the specified program.

@ Step execution time ........ Time $pan to execute the step.

® Chain sequence.............. To specify the next sequence which should follow this sequence.
(® End program .................. To define the end of the sequence.
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[3] Sequence Files

The structure of the sequence files are as shown in Figure 3.6-4

one sheet of memory card.

Chapter 3. OPERATING METHGD

. Up to four sequence files can be stored on

Sequence file

——  Step
Step Program Sequence
Step
Step
Up 10 256 Step Program Sequence
or -
up to 1024 Step
Step
Step
Program Sequence
Step
Step
Upto 16 Upto 8
Figure 3.64

« You can specify either the Normal speed sequence or the Fast speed sequence in the unit
of sequence file. You can do this when creating a new sequence by executing menu [3:
New Sequence] which is a lower level menu of menu [2: Edit].
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[4] Description of Sequence Operation Execution

For sequence operation, specify the below-mentioned items in addition to the operation parameters (I SET
value, etc.) for each step (refer to Table 3.6-1).

(1) Output.transition (step transition or ramp transition)

(2) Trigger output

(3) Pause, and release from pause by trigger input

(4) Load-on or load-off

(5) SHORT function
Execution of sequence operation related to the above items (1), (2) and (3) are explained below.

HE Output transition

Step transition: The step transition is that the output changes with a steep angle, as shown in Figure 3.6-5
for example.

(Example) Step transition:
1s, 10A

10A -—=

1 sec

Figure 3.6-5

Ramp wransition: The ramp transition is that the output changes with a slant angle, as shown in Figure 3.6-
6 for example.

(Exantiple): Ramp transition:
1s, 10A

Figure 3.6-6

B Trigger output

This parameter is {or delivering a trigger pulse output via the TRIG OUT terminal on the front sub-panel,
each pulse representing an cvent of program step change.

Step n+l1
rigger
Stepn

TRIG OUT I

Figure 3.6-7
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B Pause, and reset from pause by trigger input (for NI, NR, NV and NP modes only)

You can pause the sequence operation by pressing the [PAUSE] key.
The sequence operation resumes as you press the [PAUSE] key again or as a trigger input is applied via
the TRIG IN terminal of the external control connector.

« Pause by pressing the [PAUSE] key, and reset from pause by trigger input

Pause state
—— i e 1 . —— .

CT LT
(N

[PAUSE] key TRIGIN or
: [PAUSE] key

Figure 3.6-8

- Pause by programming, and reset from pause by trigger input signal

Pause state

Programmed

PAUSE [
TRIG IN or
[PAUSE] key

Figure 3.6-9

NOTE « For the electrical specifications of the TRIG IN terminal, refer to Section 7.1 "Electrical
Specifications.” '
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B Example of sequence operation (Normal speed mode)

An example of sequence operation is introduced below to show the functions of steps, programs, and
sequences. In this example, as sequence 1 is executed, the Electronic Load performs the sequence opera-

tion of a configu
Sequence 1:
Sequence 2:
Sequence 3:

204 1

104 4

ration as shown in Table 3.6-10.
Execute program 1 once, and chain it to sequence 2.
Execute program 2 twice, and chain it to sequence 3.

Execute program 3 once, and terminate the operation at the first step of program 16 (end
program).

@ :
e e
— — 3 ) - =t €3 [ - [l [ ] o —
=9 =
S gE & B g8 B F | 88|l & |B
w el ;| @ N~ R R @ v | 7] &
e et
Program 1 Program 2 Program 2 Program 3 Program 16
i
il "
Sequence 1 Sequence 2 Sequence 3
L
e
Figure 3.6-10

-
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You can specify sequences and programs in any order.

You cannot chain a program to another sequence which is stored in another file.

The purpose of the end program is to specify the siate 10 be assumed when the program
is over. Of the end program, its first step alone is execured. Therefore, its pause data
and time data are meaningless.

Before entering the end program, a ceriain time interval(several milliseconds 1o several
tens milliseconds) isnecessary.

When chain operation is specified, the end program is not execured and the operation
advances to the sequence numberof the destination of chain operation.

If you hardware-stop the sequence operation by pressing the [STOP] key or by other
means, the first step of the end program of the currentiy-executed sequence is executed.
If no end program is specified (no end program is specified when [E * *] is displayed),
the operation terminates at the step which has been under execurion when the stop
command is given.
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3.6.2 Outline of Settings for Sequence Operation

For sequence operation, you must manage sequence files, create and edit sequence parameters, and then
execuie the sequences. Select the required items following the procedure indicated by menus,

B Sequence operation menu configuration and functions

Initial sequence menu

—— 1: [File] ; File management menu

—— 1: [ListFiles] ; To display the sequence file data

—— 2: [Load File] ; To load the sequence file data onto the sequence exceution memory
peeee 3 [Save File] ;' To save the sequence execution memory data into the sequence file
L 4

: [Delete File]  ; To delete the sequence file
——2: {Edii] ; Edit menu

= 1: [Edit Program] ;To add, modify, or delete programs of sequence execution memory

—— 2: [Edit Sequence} ; To create or edit sequence parameters of sequence execution memory

——  3: [New] ; To initialize sequence execution memory

t—-—3: [Run] menu ; To run the contents of sequence exacution memory

B Conceptual diagram of sequence operation

{ Delete, J { IList )
Files #1 - #4 i ;

. |
\ L 7/
()™ 7<)

Sequence execution memory

f (backed up by batrery} \

| | B
1
|
1

{ Data transfer )

fSTOI"}( [PAUSE],
WG IN
[PAUSE]

{_End the sequence )~———{ Run the sequence

[STOP]

{RUN}

RUN

Figure 3.6-11
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3.6.3 Sequence Operation Procedure

For sequence operation, it is recommendable to prepare coding sheets which contain the operation parame-
ters you may require. (For samples of coding sheets, refer 10 Appendix 2. The examples shown there are
for the following sequence operation. In the following sequence operation, a regulated DC power supply of
5V, 20 A is assumed.) :

The subsequent Items [1] and [2] introduce examples of procedures for entering onto sequence execution
memory the data which has been written on the coding sheets (as shown in Appendix 2) .

[1] To initialize the sequence execution memory

For sequence operation, you must initialize the sequence execution memory first of all. (For the procedure
of using the files which have alrcady been created, refer to [3] "To save, load, or delete files.") Your can
create up to eight sequences of the same mode on the sequence execution memory.

B Examples of procedures for selecting the sequence operation mode andinitializing the
sequence execution memory

This section introduces the procedures for doing the following from the sequence menu.

(1) To select the edit menu and then to select the sub-menu to initialize the sequence execution
memaory,

{2) To select the NI mode for sequence operation and select the millisecond range for step execu-
tion time, and : |

(3) To initialize the sequence execution files.

(D Press the [SEQ] key on the front sub-panel to call out the sequence menu. Select [2: Edit] with the
JOG dial orthe [[>] or [<1] key.

» The sequence menu appears.
. ™A« + - - -
>21 Edit . » Only on the sequence menu, you can select
3: Rurn items with the JOG dial.

@ Press the [ENTER] key. Select [3: New] with the JOG dial or the [>] or [<] key.

» The edit menu appears.

» The bottom row indicates the sub-menu item
>31 New (for initializing the sequence execution memory
in this example).

2: Edit Sequence

(@ Press the [ENTER] key 1o select the mode for initializing the sequence execution memory.

« The message requests you to confirm that you
\ P .
Create New Sequence want 1o to initialize the sequence execution
Sure? memory.

348



Chapter 3, OPERATING METHOD

@ Press the [ENTER] key to confirm that you want to initialize the sequence execution memory.

_ » The menu to select sequence modes will appear.

Mode—> NR + The top row indicates the sequence mode and
Unit ! msec the bottom row indicates the range (unit of time)
for step duration. In this example, the mode is
NR and the range is millisecond.

* You can select the item (sequence mode NI, NR,
NV, NP, FI, or FP) indicated at the left of sym-
bol [->] with the JOG dial.

+ As you select this item, the mode for the se-
quence operation is automatically set.

® Select the [NI] mode with the JOG dial. With the JOG dial orthe [[>] or [<] key, move symbol [-
>1 to the position following the [Unit] on the bottom low, and select [msec] with the JOG dial.

. . + The [msec] range is selected for the step execu-
Mo d (? 2o NI tion time.
Unit—> msec + The selectable ranges (ranges indicated follow-

ing the -> symbol} are msec, sec, minute/second,
and hour/minute. ‘

® Press the [ENTER] key to initialize the sequence execution memory (see "Note 1").

+ As you press the [ENTER] key, the sequence
execution mermnory is initialized (see "Note 1").

Completed « If you want to abort initializing the sequence

: execution memory, press the [ESC] key. The
original display will resume.

« Message [Complete] will appear for aboutone
second on ihe display.

Y Atabout one second later

+ After the initializing procedure is complete, the

2! Edit Sequence edit menu will resume.

>3, New

‘NOTE « Ifyou infzializje‘ the sequence execution memory, the data existing on the memory will be
lost. [fyou need the data, save it. For the saving procedure, refer to [3] "To save, load,

or delete files.”
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[2] To create programs and edit sequences

When you have initialized the sequence execution memory, you are ready 10 generate programs and edit

sequences.

B Example: To create programs

This section introduces the procedures for the following:

(1) To create program 1 by specifying one step for the program area and by specifying a transition
modc, I SET value, execution ime and other items as shown in the example introduced in Appen-

dix 2, and

(2) To create program 2, program 3, and program 16 in a similar manner as above.
First of all, specify the area for program 1.

(@ From the edit menu, select [1: Edit Program]. Then, press the {ENTER] key.

" Program:01
000 Step

_ "N I
(TOCO]

« This display allows you 10 specify a program

number.

+ [01] of [Program:(1] on the top row denoctes the

program number. ‘

- [000] at the Ieft hand end on the bottom row

denotes the number of steps of the program.

» [TOOG] at the right hand end on the bottom row

denotes the total number of steps of all pro-
grams.

® Specify a program number with the JOG dial and press the [ENTER] key.

NoO1l
End of step

@ Press the [ENTER] key.

N0OG1
>1. Modify

3-50

» This display appears as no program area has

BTy nmnmd ot
sl et L 2 ! b

» A menu of a lower level of the edit menu
» The selectable items are as follows:

[1: Modify].....To modify the parameter of
each step of program.

{2: Insert]......... To insert a program area {(a
: step).

[3: Delete] ...... To delete a program area (z
step).

» To edit a new program, select {2: Insert] to se-

cure a program area.
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@ Sclect [2: Insert] with the JOG dial or with the [[>] or [<] key and press the [ENTER] key.

Insert:. 001
How many Steps? e

Specify the number of steps (1 in this example)

NQO1I S 0.00A
>2: Insert

NOO1 S 0.00A
>1: Modify

Press the [ENTER] key.

Format of the program edit display

Step number

NOO1 0.00A

lms O00Oc00 TLSP

tom row.

« This display allows you to specify the maximum

number of steps for program 1.

« Cursor (1) blinks, indicating the numberof steps.

with the JOG dial and press the {ENTER] key.

» Message [Compieted] appears about one second

and then this display appears indicating that the
number of steps for program 1 has been set at 1.

+ If you want 1o change the number of steps again,

repeat the procedure starting by [2: Insert].

By the above procedure, the number of steps for program 1 has been set to 1. Now, proceed to set the
. transition mode, I SET value, execution time and other parameters.

® Select [1: Modify) with the JOG dial orthe [[>] or [<] key.

» The program edit display appears. This display

allows you to specify parameters for the step.

The parameters which can be edited on this display and the functions of the related keys are explained
below.

‘ Transition {S: step; R: ramp) -
!‘ l—- Value setting (for selected mode)
S

l— P: Pavse funciion ON
—— §: Short function ON
‘—— L: Load function ON
. T: Trigger output function ON
If the {T], [L], [8] or [P] function is OFF, a dot [+ ]
appears at the corresponding position.

‘ Annunciaion [Tig], [Load], [Short] or [Pause] when the
"—— Execution time  cursor is at the [T), [L], [8] or [P] position, respeclively.

« When in the Fast speed sequence mode, the trigger selection alone appears on the bot-
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B Functions of the related keys

« You can ascend the step number to a larger number by pressing the [SHIFT] + [>] (&) keysor
descend it to a smaller number by pressing the [SHIFT] + {<] (V) keys.

» You can select the required items for the parameters (transition, value sctting for the selected mode,
excecution time, [T], [L], [S] and [P]) with the [[>] and [<]] keys. (This does not apply to the step
number.) The cursor blinks on the item vou selected. You may use the JOG dial to specify a value.

Move the cursor to the [1ms] position on the boitom row with the [¥] key and change it to [50ms]

with the JOG dial.

Nog1 S 0.

00A

. L -

« To change other paramelers, use the JOG dial
and [B>] and [<] keys.

By the above procedure, the program area for program has been secured and the parameters have been set
as per Appendix 2. Now, repeat similar procedures for program 2, program 3, and program 16.

@ Press the [ESC] key thrice to return to the program number entry display of @.

Program. 01
001 Step

NI

[ToOO0O1]

NO0O1 R
10ms

10.00A

- The program number entry display of @ ap-
pears.

@ Edit step 01 of program 2 by repeating the procedure of (D through .

» This display is an example of edit for step 01 of
program 2.

» This display is an example of edit for step 02 of
program 2.
» If you want 10 view or modify the
data of the preceding step, use
the [SHIFT] + [<] (V) keys.

@ Press the [SHIFT] + [>] (&) keys and edit step 03 of program 2.

NOO3 S 20.00A
30ms

» This display is an example of edit for step 03 of
program 2.

@ Press the [SHIFT] + [D>] (&) keys and edit step 04 of program 2.

N0O0O4 S 0.
-~ 40ms

00A
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» This display is an example of edit for step 04 of
program 2.
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(@ Edit step 01 of program 3 by executing the procedure of @ and that of @ through ®.

NO0O1 S 5
30ms

.00A

-L - -

@ Press the [SHIFT] + [>] (&) keys and edit

8000ms

NOO2Z2 S 15.

00A

<L

@ Press the [SHIFT] + [>] (&) keys and edit

50ms

NCO3 S 0.

00A

S L.

@ Edit step 01 of program 16 by executing the pro

lms

NOO1 S 0.

0CGA

>2. Edit
3. Run

« This display is an example of edit for step 01 of

program 3

step 02 of program 3.
« This display is an example of edit for step 02 of

program 3.

step 03 of program 3.

» This display is an example of edit for step 3 of

program 3.

cedure of ® andthat of @ through @.

 This display is an example of edit for step O1 of

program 16.

Press the [ESC] key. five times to return to the initizl menu of sequence operation.
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B Example: To check, modify, add or delete step data

This section introduces the procedures for the following:

(1) To check the data of program 1, -
(2) To delete a step, and
(3) To inset a step.
First, proceed as follows to check the step data.

@ Select [1: Edit Program] from the edit menu and press the [ENTER] key.

Program:01 NI
001 Step [TOOS]

NOO1 S 0.00A

50ms

@ press the [ENTER] key.

NOO1 R 10.00A
>1. Modify

Next

g
3
Q
[(]
[4:]
S
=]
R
¥
5
=
5
e
v
o
8
o
(4]
@,
)
Q
[¢]
fub]
(2]
o

w3

- You can specify with the JOG dial the program

number.

@ Specify a program number ("01" in this example) with the JOG dial and press the [ENTER] key.
» The display allows you to view the data of the

program.

» You can check the data of steps by changing the

step numbers with the JOG dial or [[>] and
[<1] keys.

» The menu appears.
. Press the [ENTER] key to select[Modify] to

modify the data of the step.The modifying pro-
cedure is the same that of (&) and subsequent pro-
cedure of the preceding programming example.

- @ Select [3: Delete] with the JOG dial or [[>] or [<I] key. Pressthe [ENTER] key.

Delete:001
How many Steps?

3-54

» The number ([001] in this example) that follows

[Delete] is the head number of the steps to be
deleted. You can changethe number with the

[SHIFT] + [>] (A)keys or with the
[SHIFT] + [<] (V)keys.

+ The number indicated by the cursor denotes the

number of steps to be deleted starting by the
head number.
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® Select 1 with the JOG dial. Press the [ENTER] key.

Completed

W At about one second later

NO0O1
>3:. Delete

Next, proceed as follows to delete a step.

® Select [2: Insert]. Pressthe [ENTER] key.

Insert:001
How many Steps?

oy

RG]

« Inthis example, step 1 has been deleted.

+ This step allows you to inset a step or

_+ The number ([001] in this example) that follows

[Insert] is the head number of the steps to be in-
serted. You can change the number with the
[SHIFT] + D] (&)keys or with the
[SHIFT] + [>] (V) keys.
« The number indicated by the cursor denotes the
number of steps to be inserted starting by the
head number.

With the JOG dial, select the number (1 in this example) of steps to be inserted. Press the [ENTER] key.

Completed

¥ Atabout one second later

NOO1 S 0.00A
>2. Insert

= In this example, étep 1 has been inserted.

+ The inserted step data is undefined.

» Retum to the edit procedure for step Olof pro-
gram 1 and edit it referring to the coding sheet.

3-55



Chapter 3. OPERATING METHOD

B Example: To edit sequences

This section introduces a procedure to edit the setting data (the program number, the number of loops (the
number of repetitions of the program), the chain destination sequence number, and the end program num-
ber) for each of the sequences of sequences numbers 1 through 3, as per data assumed in Appendix 2.

@ Select [2: Edit] on the initial sequence menu and press the [ENTER] key to call out the edit menu.
Select [2: Edit Sequencelon the edit menu and press the [ENTER] key.

« The sequence display appears allowing vou to
check the data of the sequence,

P01, LGOOO, Cx, Ex*xx » You can check the data of other sequences (se-

quence numbers 1 through 8) also, by selecting

them with the {[>] and [<1] keys.

Sequence:.} NI

@ Press the [ENTER] key.

« The sequence edit display appears.
» The cursor blinks on (1),
» Select an item with the [[>] and [<0] keys,
and enter a value with the JOG key.
« To escape from the edit moede, press the
[ESC] key. The sequence display willre-
surne.

The format of the sequence edit display is as follows:

—— Program number
E_ The number of loops

PO, LooOO ,
Cx , E*%

L End program number

—— Chain destination sequence number

NOTE « The asterisk "*" of the chain destination sequence number and end program number
means that the end program is not executed.

® With the JOG dial or with the [>] and [<0] keys, edit the program number, the number of loops, the
chain destination sequence number, and the end program number as shown below as per data assumed
in Appendix 2.

« This cisplay is an example of edit for CZ, E16

Pg1, LOOO1, sequence 1.

C2, E16
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@ Pressthe [ESC) key to retumn to the display of @. Select the next sequence number with the JOG dial
and press the [ENTER] key to edit the next sequence.

+ This display is for edit of sequence 2.

» This sequence is chained, after repeating the
program 2 twice, to the subsequent sequent se-
quenice (sequence 3). :

P02, LOOCGZ,
C3, EI16

- This display is for edit of sequence 3.

P03, LOO0OO1L, « This sequence is to execute program 1 once and
Cx, EI16 then to execute step 1 of the end program (pro-

gram 16). It is not chained.

@ Press the [ESC] key twice to return to the edit menu.

» End the sequence edit procedure.
1: Edit Program ‘ '

>2. Edit Sequence

3-57



Chapter 3. OPERATING METHOD

{31 To save, load, or delete fileés

This section describes the procedure of saving the data of the sequence execution memory onto a memory
card (optional) and the procedure of loading the saved data onto the sequence execution file. The data is
saved or loaded in the form of a sequence file. In preparation for this operation, insert a formatted memory

card into the memory card slot of the Electronic Load.

Bl Example: Tosavea file

@ Select {1: File] on the initial sequence menu and press the [ENTER] key to call out the file manage-
ment menu. Select [3: Save File] on the file management menu and press the [ENTER] key.

Save:001°
NI Step:0002

(@ Press the [ENTER] key.

Completed

v At about one second later

Save:001
NI Step:00C9

B Example: To load a file

Select the file number of the file to be saved,
with the [D>] and [<1] keys.

The bottom row indicates the major data items -
of the file aiready save.

[NI] denotes the sequence mode and the number
of steps.

Message {Completed] appears for about one
second, indicating that the data of the sequence
execution memory has been saved onto the
memory card.

When saving of the data is complete, the original
display resumes.

[, P P e O M o £21 P . 1 ~o
In this exampile, thie sequence fle of step¥ has

8
been saved onto the memory card.

( Select [2: Load File] on the file management menu and press the [ENTER] key.

Load:001
NI Step:0008

@ Press the [ENTER] key.

Completed

¥ At about one second later

Load:001
NI Step:00029
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Select the file number of the file to be saved
([001] in this example) with the [[>]
and [<] keys.

The bottom row indicaies the major data items
of the file already save.

Message [Completed] appears for about onc
seccond, indicating that the sequence file has
been saved onte the execution memory.

‘When the loading is complete, the original dis-
play resumes.



B Example: To delete afile
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(D Select [4: Delete File] on the file management menu and press the [ENTER] key.

Del:002
NI Step:0002

(@ Press the [ENTER] key.

Completed

V¥ At about one second later

Del: Q02
NI Step:0000

« Select the file number of the file to be deleted

(f002] in this example) with theJOG dial or
[>] and [} keys. :

» The bottom row indicates the major data items

of the file already save.

= Message [Completed] appears for about one

Completed second, indicating that the file has
been deleted.

+ When the deletion is complete, the original dis-

play resumes.

NOTE » The sequence files cannot be stored onto the memory card only. It cannot be stored onto

other storage.

= Ifyou delete a file or overwrire it with a new item of daia, the old item of data is lost and
cannot beretrieved. It is recommendable to save precious data on a backup memory

card.

3-5%



Chapter 3. OPERATING METHOD
{4] To run, end, or pause a sequence or a program

B Example: Torun a program

This section introduces a procedure to un a specified program once.

(@ Select [2: Edit) on the initial sequence menu and press the [ENTER] key to call out the edit menu.
Select [1: Edit Program] on the edit menu and Press the [ENTER] key.

] ] » Specify a program number with the JOG or
Program:03 PN [>>] and [<] keys. In this example, pro-
003 Step [To09] gram number 3 is specified.

@ Press the [RUN] key to run the program.

- This display appears when the program
15.00A 5.00A 75.0W

CC 83,P03,L0000,0002

B Example: To run asequence

_This section introduces a procedure to execute a specified sequence once.

@ Select {3: Run] on the initial sequence menu and press the [ENTER] key.

» The sequence display appears.
Sequence!l PNI « Specify a sequence number ([01] in this cx-
P61, L0001, C2, E16 ample) with the JOG dial o [>] and [<)

: keys. '
» This menu wili directly appear if you press the
[RUN] key when the initial sequence menu is
displayed.

@ Press the [RUN] key to run the sequence.

+ This display appears when the sequence is run-
15.00A 5.00V 75.0W nine
g.

CC S53,P03,L0000,0002 » {S3] blinks to indicate that the sequence is run-
ning.

Format of the sequence run display

15.00A 5.00V 75.0W
CC S3,P03,L0000,0002
L [ Step number currently run
L The number of remaining loops
Step number currently run
Sequence number currentdy run
Mode of operation

NOTE « The sequence number blinks when the sequence is running When in pause, it is indicated
steadily.
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You can pause or stop the running sequence with the [PAUSE]} or [STOP} key as follows:

@ To pause the funning sequence, press the [PAUSE] key.

« The sequence is paused and the display is frozen.

15.00A 5.00V  75.0W| . [S3]changes from blinking to steady indication.

cCC S3,P03,L0000,0002 » This function is not applicable to the Fast speed
: sequence. |

@ To release the sequence from the paused state, press the [PAUSE] key again.

‘ » The sequence resumes running and [S3] blink-
15.00A 5.00V 75.0W ing.

CC s$3,P03,L0000,0002

@ To stop the running sequence, press the [STOP] key.

. The sequence operation terminates and the se-

Sequence:l NI quence display resumes.

po1, LOCO1, C2, E16

(NOTE - The command entered with the [PAUSE)] key may take time before it is accepted.
« After the sequence is released from the paused state, it executes the data for the remain-

ing period of the step at which it was paused, and then advances to the next step.
« If you press the [RUN] key when in a state before entering the sequence mode, the
sequence display (that shown in paragraph O} resumes.
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3.7 External Control (Remote Control)

The PLZ-3W Series Electronic Load can be controlled or read (status reading) via the external control
connector J1 or J2 on the rear pancl.
Connectors J1 and J2 arc standard MIL-type 16-pin connectors. Lock levers for the connectors are pro-
vided on the mainframe, allowing you to securely lock the connectors or easily disconnect them. Connec-
tor J1 is primarily for output signals and J2 for control input signals.

The pin assignment of J1 and J2 are as shown in Table 3.7-1,

Pin No. J1 J2
® NC Short output (+)
@ NC Short outpul (-)
@ Trigger output signal (+) Trigger input signal (+)
® Trigger output signal (-) Trigger input signal (-}, digital common line
® Load-on/off monitor output (+) Load-on/ofl input {+)
® Load-on/off monitor output (-} Load-on/off input (-)
@ NC Voltage signal for CC/CR remote control
Analog common line Analog common ling
O3 Slave output Slave input
Cumrent SUM input Current SUM output
@ NC Resistance signal for remote control (+)
@ NC Resistance signal for remote control (~)
@ NC Voltage signal for CP remote contro}
i Digital common line Alarm output (-)
© NC Range select signal
- Alarm input Alarm output (+)
(NOTE) » The trigger signal output pins are connected in parallelto the TRIG QUT terminals of the

front sub-panel.

For the connectors, use the ones which accompany the Electronic Load or ones shown in Table 3.7-2.

Table 3.7-2
Manufacturer Model Remarks
OMRON XGSM-1632 or XG5M-1635 For discrete wires
XG55-0801 (two) |
OMRON XG4M-1630 For {lal cables
XG4T-1604
KEL 6200-016-601 For flat cables
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» Be sure to provide sirain relief when using a flat cable.
» Be sure to use the designated press tools when connecting discrete wires or flat

cables.

Observe the instructions given by the tool manufacturers.

- Before connecting or disconnecting the connectors, make it double sure that the

POWER switch is turned OFF.



3.7.1 Analog Remote Control of C.C mode

[1] Curren.t contro! with an external voltage signal

Chapter 3. OPERATING METHCD

With an external voltage signal of 0 1o approximately 10 V, you can control the DC input current the
Electronic Load draws. The current is proportional to the voltage signal as shown in Figuie Figure 3.7-1.

1)
2)
3
4)
5)
6)

Equivalent circuit

Approx. 10kQ2
+

& Cox

Setup procedure

Im x Ein

Tox

+ where,

7 -
OO _ g
g Ein  Im

Ein

10

+ISET value

; DC mput current
: Rated current
"t Voltage signal
0<Eing 10V

I SET value : Value set from froni panel

Figure 3.7-1

Tum OFF the POWER switch on the front panel.
Connect the voltage signal to pins @ and & of connector J2 on the rear panel.
Set SW2 on the rear panel to REM and SW3 to V.,
Tum ON the POWER switch on the front panel.

Press the [I SET] key on the front panel to enable the C.C mode.
Adjust the offset with the OFS potentiometer on the rear panel so that the current becomes ¢ A when
the control voltage is 0 V; adjust the full scale with the FS potentiometer on the rear panel so that the

current becomes the rated value when the voltage signal is 10 V.

Press the [SHIFT] + [STOP] (KEYLOCK) keys to lock the keys of the Electronic Load.

111510 « The maximum voltage allowable between pins @D and® oof J2 is £11 V. If you

apply a voltage higher than this, the Electronic Load may be damaged. If the

voltage signal is lower than 0 V or higher than 10V, the performance may not be
within the guaranteed accuracy.
« Pin ® of J2 is internally connected to the "-" load terminal. Be careful not to
bring pin ® into contact with other pins.

» When in this mode of remote control operation, the current drawn by the Electronic
Load is the sum of the remote-controlled current proportional to the voliage signal plus

the local-controlled current (I SET value) set from the front panel. On the front panel
display, the local-controlled current alone is displayed. Due to this, lest the I SET value
should be disturbed, operate the Electronic Load in the keylock state. .

« For connection of the remote control signal, use twisted pair wires or a shielded cable to
prevent noise. For the external voltage signal, use a stable voltage source of less noise.

« The connector pins used here are the same with those used for remote control of the C.R
mode with an external voltage signal. Be sure to select the correct mode.

« If the voltage signal changes AC-wise, the frequency response bandwidth of the Elec-
rronic Load varies depending of the Tr Tf time as shown in Table 3.7-3.

Tr Ti time Bandwidth (-3 dB)
50pus 5.8kHz
100 4us 2.6kHz
200us l1.5kHz
Ims 330H=z

(Typical values with PLZ1003W)

Table 3.7-3
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[2] Current control with an external resistance signal

With an extemal resistor of 0 10 approximately 10 k€2, you can control the DC input current the Electronic
Load draws, with a control setup as shown in Figure 3.7-2.. The current is inversely proportional to the
external resistor. When the resistance (Rin) is zero, the current (Io) is the maximum {rated current)., The
control setup is the simplest as compared with those required by other remote control methods.

Equivalent circuit

. Rin ()

" Io =Im(1- 6000

Inh Rin (kQ
YAX12V — ZIm(l- ml(o )

00000 F
; . where,
r—-(ﬁ - Rin Rin : External resistor
‘ G £ Rin £ 10k approx.

Im : Rared current
Io : Inputcurrent

Figure 3.7-2

B Setup procedure

1) Be certain that the Electronic Load is in the load-off state,
Locally from the front panel, set the I SET value ai the maximum value (rated current).

2) Tum OFF the POWER switch on the front panel.

3) Connect the external resistor to pins @ and @2 of connector J2 on the rear panel and set the resistance
at the maximum. '

4) Set SW2 on the rear panel to LOCAL and SW3 to R.

5) Tum ON the POWER switch on the front panel.

6) Pressthe [ISET] key on the front panel to enable the C.C mode.

7) Pressthe [SHIFT] + [STOP] (KEYLOCK) keys to lock the keys of the Electronic Load.
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» For resistor Rin, use a quality resistor of good stability against temperature change and

aging. If you are using a potentiometer, use a one whose residual resistance is less than
300 ohms. The recommended types of resistors are as follows: Wire wound resistors-
Metaliic film resistors Vernier potentiometers

For connection of the resistance signal, use twisted pair wires or a shielded cable to pre-
vent noise.

If you set the I SET value at a value other than the rated current locally from the front
panel, the controlable range of the current may not cover the range claimed in the per-
Sformance specification. If you set the { SET value at 0 A, the remote control with the
resistance signal will fail and the maximum rated current will be fed to the load terminal.
The same connector pins as used here are used also for remote control in the C.R mode
with an external voltage signal. Be sure to select the correct mode.

The control circuit of the Electronic Load is designed so that the current ({0} becomes
absolutely zero amperes when the external resistance (Rin) is 10k 0)--this resistance
with some tolerance as shown in Figure 3.7-3.

Im

Rin : Exiemal resistance
Im : Raled cumrent
------- : Theoretical input current

-—  Actual input current
Input current

0A

0k Figure 3.7-3

Rin



3.7.2 Analog Remote Control of C.R Mode

[1] Resistance control with an external voltage signal
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With an extemal voltage signal of 0 to approximately 10 V, you can control the resistance the Electronic
Load exhibits. The resistance is proportional to the voltage signal as shown in Figure Figure 3.7-4.

1y
2)
3)
4)
5)
6)

D)

Equivalent circuit

J2
Approx. 10kQ —
T +
7
£ OO0y,
g - in
& CoX ] .

Figure 3.7-4

Setup procedure
Turn OFF the POWER switch on the front panel.

Ro = ______Rmm. x10 /R SET value
Ein
lo = _Eo . Eo Ein . Eo
" Roe " Rminx10 C.R value

where,

Ein 1 Voltage signal
< Eing10V

Ro ; Operating resistance

Rmin : Minimum resistance in
C.R mode

R SET value: Resistance set for C.R
mode of operation

Io : DC input current

Eo ; DCinput voltage

Connect the voltage signal to pins (D and ® of connector J2 on the rear panel.

Set SW2 on the rear panel to REM and SW3 to V.
Turmn ON the POWER switch on the front panel.

Press the [R SET] key on the front panel to enable the C.R mode.
Set the voltage signai to 0V and adjust the maximum resistance with the GFS potentiometer on the rear
panel; set the voltage signal to 10 V and adjust the minimum resistance with the FS potentiometer on

the rear panel.

Press the {SHIFT] + [STOP] (KEYLOCK) keys to lock the keys of the Electronic Load.

» The maximum voltage allowable between pins @ and & of J2is £11V. If you
apply a voltage higher than this, the Electronic Load may be damaged. If the

voltage signal is lower than 0 V or higher than 10 V, the performance of the
Electronic Load may not meet the accuracy it claims in its performance specifi-

cations.

« Pin of J2 is internally connected to the "-" load terminal. Be careful not 10
bring pin{@) into contact with other pins.

« When in this mode of remote control operation, the resistance exhibited by the Elec-
tronic Load is the sum of the remote-controlled resistance proportional to the voltage

signal plus the local-controlled resistance (R SET value) set from the front panel. On the
front panel display, the local-controlled resistance alone is displayed. Due to this, lest
the R SET value should be disturbed, operate the Electronic Load in the keylock state.
- For conriection of the remote control signal, use twisted pair wires or a shielded cable 10
prevent noise. For the external voltage signal, use a stable voltage source of less noise.
« The connector pins used here are the same with those used for remote control of the C.C
mode with an external voltage signal. Be sure to select the correct mode.
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[2] Current control with an external resistance

With an external resistor of 0 to approximately 10 kQ, you can control the resistance the Electronic Load
exhibits, as shown in Figure 3.7-5. The conirol setup is the simplest as compared with those required by
other remote control methods.

NAX12V

Equivalent circuit Ro = jﬁ X Rmin
o = Eo(0k-Rin)
124 12 © 10k x Rmin
where,
L <11 Rin  : External resistance
OO Fy, 08 Ring 1040 spron.
% Rmin : Minimum resistance of Load
in C.R mode
Eo  : DCinpul volizge
Io : Input current
Ro : Operating resistance of Load

Figure 3.7-5

B Setup procedure

1) Be certain that the Electronic Load is in the load-off state.
Locally from the front panel, set the R SET value at the minimum resistance.

2) Turn OFF the POWER switch on the front panel.

3) Connect the extemal resistor to pins @ and @ of connector J2 on the rear panel and set the resistance
at the maximum.

4) Set SW2 on the rear panel to LOCAL and SW3 1o R.

5) Turn ON the POWER switch on the front panel.

6) Pressthe [R SET] key on the front panel 1o enable the C.R mode.

7) Press the [SHIFT] + [STOP] (KEYLOCK) keys to lock the keys of the Electronic Load.
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» For resistor Rin, use a quality resistor of good stability against temperature change and

aging. If you are using a potentiometer, use a one whose residual resistance is less than
than 300 ohms. The recommended types of resistors are as follows:

Wire wound resistors Metallic film resisiors

Vernier potentiometers
For connection of the external resistor, use twisted pair wires or a shielded cable to pre-
vent noise.
If you set the R SET value at a value other than the minimum resistance locally from the
Jront panel, the controlable resistance range of the Electronic Load may not cover the
range claimed in the performance specification and the Electronic Load will exhibit the
minimum resistance.
The connector pins used here are the same with those used for remote control of the C.C
mode with an external voltage signal. Be sure 1o select the correct mode.,
The conirol circuir of the Electronic Load is designed so that the current (1o} becomes
absolutely zero amperes when the external resistor (Rin) is 10k {2--this resistance with
some tolerance as shown in Figure 3.7-6.

Io |, ‘ - Roax L .
™ e Rin  : Exlernal resistance
N Rmax : Maximum CR resistance
N Rmin : Minimum CR resistance
Input current \"\\ Io : Raed current
o : Theoretical input current
\\ —— : Acmal input current
™S e Inputcurrent
/ \\\
04 ‘ ' Rmin Figure 3.7-6
te . Sk 10k =
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3.7.3 Analog Remote Control of C.P Mode

With an external voltage signal of O to approximately 10 V, you can control the DC input power the
Electronic Load consumes.

Equivalent circuit

1 Po = ______Pm;:)Em + P SET value
Approx. 10k2 —‘ where
i 13 : Po : DCinput power
= : Mﬁin P{n -1 Rated power
& Co¥ - Ein : Voltage signal
L 0= Ein 10V
P SET value : Value set from fronz pancl

Figure 3.7-7

B Setup procedure

1) Tum OFF the POWER switch on the front panel.

2) Connect the voltage signal to pins @ and ® of connector I2 on the rear panel.

3) Turn ON the POWER switch on the front panel.

4) Pressthe [P SET] key and enter a P SET value from the front panel.

5) Pressthe [SHIFT] + [STOP] (REYLOCK) keys to lock the keys of the Electronic Load.

* The maximum voltage allowable between pins @ and ® oof J2 is +11 V. If you
apply a voltage higher than this, the Electronic Load may be damaged. If the
voltage signalis lower than OV or higher than 10V, the performance may not be
within the guaranteed accuracy. ‘

» Pin 8) of J2 is internally connected to the "-" load terminal. Be careful not to
bring pin (8) into contact with other pins.

- When in this mode of remote control operation, the DC power consumed by the Elec-
' tronic Load is the sum of the remote-controlled power proportional 1o the voltage signal
plus the local-controlled power (P SET value) set from the front panel. On the fron:
panel display, the local-controlled power alone is displayed. Due to this, lest the P SET
value should be disturbed, operate the Electronic Load in the keylock state.
 For connection of the remote control signal, use twisted pair wires or a shielded cable to
prevent noise. For the external voltage signal, use a stable voitage source of less noise.
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3.7.4 Remote Control of Load ON/OFF

You can remote-control the Electronic Load for load-on/off state by using an external contact signal. You
can monitor remotcly the load-on/off state by using the load on/off monitor output signal the Electronic
Load delivers. You can also remote-control simulitaneously two or more units of Electronic Loads con-
nected in parallel, for load on/off. ‘

[1] Load-on/off control with a contact signal (single unit)

You can remote-control the load-on/off state of a single unit of Electronic Load by applying an external
contact signal to terminals & and (® as shown in 3.7-8.

Equivalent circuit

+ 157 Iz
Approx. 3kQ¥ - S¥ ON OFF
Q . 5 1 LOAD N OFF
6 3
é? CoX
Figure 3.7-8

NOTE + A switching current of approximately 4.5 mA flow to the external contact (SW). The
open voltage is approximately +1.5 V.

« Be sure to return the switching current to pin ® of J2.
[2] Load-on/off monitor output

The load-on/off monitor signal is delivered via pins ® and & of J1 on the rear panel, allowing you to
monitor remotely the toad-on/olf state of the Electronic Load.

‘-‘Jl
<5 < LOAD ON OFF
< § < P.C ON . OFF

Photocoupler (PC) —‘

Equivalent circuit

Figure 3.7-9

NOTE » The monitor signal circuit is isolated from other pinswith a open-collector photocoupler.
» The ratings of the light-detecting section of the photocouple are as follows:

Veeo : 30V
Ic D SmA
Pc 2. 150 mW
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[3'] Load-on/off control with a contact signal (multiple units)

You can remote-control the load-on/off state of a multiple units of Electronic Loads connected in parallel
for master/slave operation, by applying an extemnal contact signal to pins ® and ® of I1 of the master unit
- as shown in 3.7-10. Since pins & and ® are isolated from the load terminals, this operation is applicable
even when the load terminal voltages are not uniform.

<5 <fe—— <5< <Se—y
<6 <fe——<b< <s<—-—5/5W
; ; : {or front panel MCB, eic.)

n-th unit 2Znd unit Master unit

Figure 3.7-10
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3.7.5 Remote Control of Range Select

You can remotely select the High or Low range for the C.C or C.R mode of operation by using an external
contact signal as shown in Figure 3.7-11. _
When selecting the range remotely, the local range setting from the front panel must be at the High range.

Equivalent circuit

I 57 12
—I cpn__}I 20k ™3 swW ON OFF
<15 . 15 1 Range "L E-d
é' 4 < ?/sw
cox . :
] 3% Local setting from front panel

Figure 3.7-11

NOTE » Forrange select operarion,ﬂ the rembfe select has a priority over the local select. Thatis,
when the remote select is ON (for Low range), you cannot locally select the High range.

« A switching current of approximately 0.5 mA flow to the external contact (SW).
» Be sure to return the switching current to pin @ of J2.
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3.7.6 Trigger Signals

The Electronic Load delivers a trigger signal and accepts a trigger signal. You may use them for the
following purposes:
- . Trigger output signal: For synchronization to view on an oscil-loscope the waveforms of switching ac-
tions.
« Triggerinput signal: For remote control to release the Electronic load from the paused state (when in
the sequence operation).

[1] Trigger output signal

The trigger output signal is delivered in parallel via both rear panel terminal (pins & and @ of J1) and front
output terminal (TRIG OUT terminal). The trigger signal can represents the following events:

« A trigger output is specified in sequence operation.

» A signal is applied to the trigger input terminal.

» A "GET" commmand is received through GPIB.

« A trigger output signal is enabled for switching action.

The trigger output signal ¢ircuitry is as shown in Figure 3.7-12..

Equivalent circuit

10kQ2
<3 e \\I
< 4 ’

!J 1 > To front panel

J1
210ps

A .35V
PRTOX “Iﬁ

Figure 3.7-12

NOTE = The voltage of the trigger output signal is approximately 3.5 V, pulse width is 10 [s or
more, and the output impedance is approximately 10 k1.

» The trigger outpur signals of both terminals are isolated from the signals of other tarmi-
nals.
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[2] Trigger input signal

The Electronic Load accepts a trigger input signal via pins @ and @ of J2 on the rear panel as shown in
Figure 3.7-14. The allowable maximum voltage of the trigger input signal is 6 V and the acceptable mini-
mum pulse width is 100 msec. You may vse this function to drive the Electronic Load in synchronization
with other Electronic Loads. -

Egquivalent circuit
J2 CMOS level

Approx. 100kQ2
pp.ﬂ 3 : —{ = Z100ms

" g < @ H
‘LCOI - 0¥

Figure 3.7-14

NOTE « Atriggersignal is generated at the rise-up edge of thepulse signal (the pulse width must
be 100 ms or greater),

= The input terminal is shunted with an internal resistor of approximately 100 k(2. The
maximum allowable input voltage is 6 V. The operating threshold level is TTL.
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3.8 Master/Slave Parallel Operation

For a larger load current or power, you can operate a multiple number of Electronic Loads in parallel and
control them in a master/slave mode as shown'in Figure 3.8-1. The control lines of the units can be readily
connected by using flat cables which have MIL-type connectors, providing a convenient means to increase
the number of units. :

Caution « The Electronic Loads must not be connected in series.

oCc IPLT

. T ni- N T i

Master unit o -r
7 %1 DCower cabl

- T+ # 2 : Flai cable for control signals

Slave unit { g]
2 2 ]a

£1

g e~ = |
7o 11
é L1
Slave unitn
32
J J
Figure 3.8-1

B Setup procedure

1) Tum OFF the POWER switches of the Electronic Loads.

2) Connect the DC input terminals of the master unit and slave units in parallel as shown in Figure 3.8-1.

- 3) AsshowninFigure 3.8-1, connect J1 of the master unit to that of slave unit 1 with a flat cable, connect

J1 of slave unit 1 to that of slave unit 2, connect J1 of slave unit 2 to that of slave unit 3, and so forth.

4)  Setthe SW1-1 switch (DIP switch) to "ON" on the rear panel of each slave unit. _

5) Pressthe [SHIFT] + [RSET] (CONFIG)keys of the master unit to invoke the configuratibn menu,
select [14: Parallel Ope] from the menu, and specify the number of units to be operated in paraliel.

» Turn ON the POWER switches of all units simultaneously, or turn ON those of the slave

units first and that of the master unit next. Message [ *ALARM EXT] may appear.

If you make a wrong connection of J1 or J2, the Electronic Loads may be damaged. Be
certain that the connections arecorrect.

Up to five Electronic Loads of the same units can be connected in parallel. [f you want
to connect more than five units in parallel, consult your Kikusui agent.

Make the cabling disrances (of flat cables and load cables) as short as possible. For the
load cables, use sufficiently heavy cables and strand them to prevent noise.

As you set the SWi-1 of the slave unit to ON, message [<SLAVE>] will appear on its
display indicating that the Electronic Loads are in the master/slave mode. The modedis-
played on a slave unit may differ from that on the master unit-—-this does not cause any
trouble. The current value indicated on the display of a slave unit denotes the current
being drawn by the slave unit itself--the values may differ among units slightly (several
percent).
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As the number of units operated in parallel increases, the current, power and resistance
ranges indicated on the master unit increase. The master unit indicates the sum of the
currents (powers) of the units operated in paraliel.

If an alarm state (except the overcurrent alarm or reverse polarity alarm) is detected
when in parallel operation, all units are driven into the load-off state and message
[ALARM EXT] appears. To reset from the alarm state, reset at first the alarm state of
the other unit connected to J1.

Lay the DC power cable and control cable mutually apart If you lay them closely, in-
tereference may result.

When in the parallel'operation, ripple of the DC inpur current is approximately equal 1o
that of the the single unit multiplied by the number of units operated in parallel,

The ammeter reading of the master unit may differ by several percent from the sum of the
ammeter readings of individual slave units. For ammeter calibration in this regard,
refer to Item "Ammeter calibration for masterisiave parallel operation” on the page
after next.



Flat cables for parallel operation

When laying flat cables, be sure to provide strain relief as shown in

Figure 3.8-2 and make the pin layout as follows:

(P1) (P2)

No. 1 —eemeeeee No. 1
No. 2 ~-ommmmeee No. 2
No, 16 ==meeeee No. 16

Chapter 3. OPERATING METHOD

Adjust the length () to suit the layout of units. The minimum length of £(when two units are stacked) is 20

Cm.

‘A shielded type of flat cables are recommended. When using shielded cables, ground the shielding wires to

the chassis.

Figure 3.8-2

Connectors for flat cables

P2

Manufacturer

Model

| KEL

6200-016-601

- OMRON

XG4M-1630
XG4T-1604

- Direction of socket for mating -- When mating the flat cable connectors (with strain re-
lief), in order to minimize interference, make the turned back portions of the cable as

small as possible and direct the turned back portions in the same direction as shown in

Figure 3.8-3.

Figure 3.8-3
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APPENDI X

B Ammeter calibration for master/slave parallel operation

The Electronic Loads arce shipped after calibrating their ammeters at vendor's factory. For parallel opera-
tion, however, they can be calibrated more accurately in the state that they are actually setup and connected
for the parallel operation.” This section introduces this calibration procedure.

1. Calibration Procedure

Connect the units referring to Section 3.8 "Master/Slave Parallel Operation" and then make calibration with
the master unit. For the preparative procedure, measuring instraments required, connection method, and
the procedure to enter the calibration mode, refer to Section 6.2 "Calibration.”

After entering the calibration mode, proceed as follows:

D Select "offsladSum” (ammeter offset calibration) with the [<{} and [D>] keys.

« Press the [LOAD] key to drive the Electronic
0.00A 5.00V 0.0W Load into the load-on state,

CC offsliadSum 35 Apply a voltage to the load terminal so that V)

becomes 5.00 V. Adjust the ammeéter reading to

0.00 A with the JOG/SHUTTLE dial. (For Vi

and I1, refer to Figure 6.2-1.)

@ Select "gainladSum" (ammeter full-scale calibration) with the [<)] and [[>] keys.

| B - Press the [LOAD] key to drive the Electronic
25.20A 5.00V 126.0W Load into the load-on state.

CC gainladSum 22539 Apply a voltage to the load terminal so that Vi
becomes 5.00 V. Adjust the ammeter reading o
the corresponding value shown in the below

table with the JOG/SHUTTLE dial.

« The offset calibration and full scale calibration may affect mutuaily. Repeat them alter-
nately until both of them fall into allowable tolerances.

@ Press the [ESC] key to exit from the calibration mode.

No. of units operated in parallel
Model
2 units 3 units 4 units 5 units
PLZ153W 12.60A 18.90A 25.20A 31.50A
PLZ303W 25.20A 37.80A 50.40A 63.00A
PLZBEO3W 50.40A 75.60A 100.8A 126.0A
PLZI003W| 84.00A 126 0A 168.0A 210.0A

Ammeler reading when in "gainlADSum" calibration
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Chapter 4
REMOTE
PROGRAMMING

This chapter describes the method to control the Electronic Load remotely
from a controller via an interface board {optional). '
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Chapter 4. REMOTE PROGRAMMING

You can remote-control the power supply from a personal computer or other controller via an optional
- interface board (refer to Section 7.4 "Options"). This chapter explains commands that you may use for this
type of remote control. '

NOTE = For the installation method of the interface board, refer to its operation manual

B Applicable Interface Boards
The remote-control commands introduced in this chapter are applicable to the following three types of
interface boards;

IB11 : GPIB Interface Board
RS11 : RS-232C Interface Board
MC11S: MCB (multichannel bus) Interface Board

For description of the commands in this chapter, special symbols are used as follows:

: Characters of beader, data and other items of a must:
: Data that you may omit

: Data that is not required depending on mode

: Pronominal argument characters

: Data that you may use instead

~ A 1
Jyisy
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4.1 Initial Setting of Interface

4.1.1 GPIB Interface
[1] Setting the GPIB address

For the setting procedure of the GPIB address, refer to Section 3.5.9 "Configuration.”

NOTE « The factory-default for the GPIB address is "1".

[2] Setting the response message terminator (delimiter)

For the responsc message terminator, select one of the following:

CrLe+EOI

Cr+EOI Cr . Camage Rewrn
Ls+EOI Le . Line Feed
EOI EQI ! End of Identify

The response message terminator can be set by using the command. For data transaction between
the controller and the IB11, be sure to set the response message terminator beforehand. Unless the termina-
tor has been correctly set, data transaction between them may be unsuccessful. For the command,
refer to [10] "System Commands” of Section 4.3.2,

NOTE « The factory-defaults for the response message terminator is CRLF+EOI.

[3] Setfing the Power-on SRQ
For the setting method of the Power-on SRQ (service request), refer to Section 3.5.9 "Configuration.”

NOTE  The factory-default for the Power-on SRQ is "Disable.”

4.1.2 RS-232C Interface
[1] Setting the RS-232C protocols

When you have selected the RS-232C, be sure to set the items mentioned below. For setting of these items,
refer to Section 3.5.1 "Configuration.” The figures enclosed in the parentheses are factory-defaults.

» Transfer rate (9600 bps)
« Data bit size (8 bits)

» Stop bit size (2 bits)

+ Parity bit (none)

44



Chapter 4. REMOTE PROGRAMMING
[2] Setting the respons-e message terminator (delimiter)

For the response message terminator (delimiter), select ong of the following:

CrLlr

- Cr Cr . Carriage Return
Le Lr . Line Feed

- None

The response message terminator can be set by using the command, For data transaction between
the controller and the RS11, be sure 1o set the response message terminator beforehand. Unless the termi-
~nator has been correctly set, data transaction between them may be unsuccessful. For the command,
refer to [10] "Systern Commands” of Section 4.3.2 "Structures of Commands.”

NOTE = The factory-defaults for the response message terminator is CrLF.

4.1.3 MCB Interface
[1] Setting the MCB device address

When you have sclected the MCB, be sure to set the device address forit. For the setting proccdurc of the
MCB device address, refer to Section 3.5.9 "Configuration.”

NOTE « Set the MCB device addresses as follows.
Slaves: Anyofliols

The address of the master unit is automatically fixed at 0 by the GPIB or R§-232C
board.
» The factory default for the MCB device address is 15,

4-5
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4.2 Programming Format
This section describes the structures of general programming formats.

4.2.1 Commands

These are the commands that are fed to the GPIB controllér or RS-232C terminal to the Electronic Load.

[1] Program message

This command is to operate the Electronic Load. It consists of a header and data, and is in a form of trains
of ASCII code characters.

——-—{ {Program header) |

Figure 4.2-1

[2] Query message

This command is te obtain information from the Electronic Load. It consists of 2 header (with 2 "?") and
data, and is in a form of trairis of ASCII code characters.

T oy o ! 1 l ™~ + E
{Query header) 1 'II \SP;{ —B i {Query data) I j -

Figure 4.2-2

[3] Compound message

This message consists of two or more program messages and a query message.

———] (Program message) E [ ‘—‘E ] ~ (Program message) - } -

{Query messag e‘)jl

Figure 4.2-3

NOTE » By adding an "@" at the end of a program message or a query message, GPIB can be
held off until execution of the message is complete.

+ The above hold-off function is peculiar to the GPIB interface board (IB11).
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4.2.2 Response Message

The response message is a message returned by the Electronic Load to the GPIB controller or RS-232C
terminal, in response to a query message. The response message consists of a header and data, and is in the
form of trains of ASCII code characters. All response header and response data are retumed with uppercase
characters of ASCII codes.

(Respcnse headM%—{ {Respense daia)J j -

Figure 4.2-4

4.2.3 Acknowledge Message (RS-232C)

An acknowledge message corresponding to a program message is sent from the Electronic Load to the RS-
232C terminal, notifying that the processing for the program message is complete. The acknowledge
message consists only of a header, and is in a form of trains of ASCII code characters.

——={(Acknowledge header) | .

Figure 4.2-5

NOTE « The acknowledge message is peculiar to the RS-232C interface board (RS11).
» There are three types of acknowledge headers as follows:

"OK" : Normally ended
"ERROR" : Syntax error or other error occurred
"TIMEQUT" : MCB address etror.

» The acknowledge message can be turned ON/OFF with the command. For the
command, refer to [9]"Commands and controls for RS-232C only” of Section
4 3.2 "Structures of Commands.”

» The factory-default for the above is OFF.
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4.2.4 Flow Control (RS-232C)

The transmit/receive operation of the RS11 can be controlled with XON/XOFF. These control codes are
DC (device control) codes.

Table 4.2-1

Action ISO, EIA Codes
DC1 Request to send 11h
DC3 | Request to stop sending 13k

[1] To control transmission from RS-232C terminal to RS11

Signal name DC3 D1

RXD

o | I
Pause Resume

Transmission should be paused within 3 characters after receiving DC3.

[2] To control fransmission from RS11 to RS-232C terminal

Signal name DC3 DC1

TXD

D | L
Pause ‘ Resume

Transmission should be paused within 16 characters after receiving DC3.

NOTE « Transmission/receiving must be controlled by employing the functions of flow control or
acknowledge messages. Communication may be unsuccessful with one-side dtransmis-

sion.
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4.3 Description of Commands
4.3.1 Terminclogy
This section explains the terms used in the commands.

[1] Header

The header is a keyword of a command and is composed of a train of ASCII code characters. You may use
either uppercase or lowercase letters for headers, although uppercase letters are used throughout in this
manua! for better identification. You cannot put, however, a space character or the like within a header.

[2] Data

This item is an argument that immediately follows a header. The format of data differs depending on the
type of header. '

Table 4.3-1

Type of data ‘

NR1 1 (CNY/O(OFF)

| NR2 Decimal integer

NR3 Hexadecimal

NR4 Real number. (See the Note below.)

"string" Alphanumeric character string {except
control codes). Must be enclosed in
double-quotes ().

sp Space code (20h)

? ' Character "?" (3Fh)

| Character "," (2Ch)

NOTE » Accepts integer, fraction, and exponent types of real number.
Examples: §, 1.25, 2.56E+1
» The following units can be identified.

Voltage: KV, Vv, MV ({V] for default)
Current: KA, A, MA ({A] for default)
Time: S, MS, Us ([S] for default)
Resistance: KOHM, OHM, MOHM ([OHM] for defauls)
Power: KW, W, MW ((W] for default)
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4.3.2 Structures of Commands

[1] Basic commands

LOAD (57} H(NR1Y]
L,@ A
——Jccer] H(s7)] o (NR2} ] /
? A
CORANGE ~{(5P) (NR2) )
LE | )
—+[CRRANGE} {157)] {nR23} 1
TV} o (5P )} (NR1) 4
R _
——{I5ET} ~—{(50} (NR4)
‘ 9 /
~{RSET] ~—{(57)]  {NR4 ) p—— ‘OHM ’
. A
—{]
—[VsiT} ~—{(57)] VR r@ [ /
\. _A
——[PsET} ~—{(sP) (NR4)
9 A
——{curr} oo} g
VOLT 7] -
Jonwl Ny _/
1POW— gkl
Figure 4.3-1
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Header Data Action Backup
LOAD 0(OFF) Set 1o load-off No
1{ON) Set to load-on

LOAD? Return [0, 1]

CCCR 1 Enable C.C mode - Yes
2 Enable C.R mode

CCCR? Return {0, 1] No

CCRANGE 0 Set 10 L range of C.C mode Yes
1 ) Set to H range qf C.Cmode

CCRANGE? / Return [0, 1] No

CRRANGE 0 Set to L range of C.R mode Yes
1 Set to H range of CR mode

CRRANGE? : Retumn [0, 1] No

Ccv O0(OFF) Disable C.V mode Yes

1(ON) Enable C.V mode

CcV? Retum [0, 1] No

ISET 0 to max. [A] SetISET value Yes

ISET? Return I SET value No

RSET M_inimum resistance to 1000 [OHM]! SetR SET value Yes

RSET? . Return R SET value No

VSET 0 io max. [V] Set V SET value Yes.

VSET? Return V-SET value No

PSET 0 to max. [W) SetP SET value Yes

PSET? Return P SET value No

CURR? Return DC input current No

YOLT? Return DC input voltage No

POW? Return DC input power No.
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B Programming example

'<< ISET , VSET , CURR? , VOLT? sample >>

END

4-12

REM SINCLUDE: 'qgbdecl.bas’

devname$ = "DEVI1"

CALL ibfind(devnames$, plz&)

CALL ibcir(plz%)

wrt$ = "TERM 3"

CALL ibwrt(plz%, wrt$)

wrt$ = "PSET 150;ISET 0"

CALL ibwri(plzZ%, wrt$)

wrt$ = "CV ON:VSET 9"

CALL ibwrt(plz%, wrt$)

PRINT "Set the power supply to 10V , 10A.”

sSTOoP

wrt$ = "LOAD ON"

CALL ibwrt(plz%, wrt$)

FOR I =070 9 ' Power supply in CV mode; PLZ in CC mode
wrts = “ISET " + STR${ I )
CALL ibwrt(plz%, wrt$)
wrt$ = "CURR?"

CALL ibwrt(plz%, wrts$)
rd$ = SPACE$(20)

CALL ibrd(piz%, rd$)
PRINT rd$

wrts = "VOLT?"

CALL ibwrt(piz%, wrt$)
rd$ = SPACES(20)

CALL ibrd(plzZ, rds$)
PRINT rd$

NEXT I

wrt$ = "ISET 15"

CALL ibwrt{pliz%, wrt$)

FOR ¥V = 9 TO 0 STEP -1 ' Power supply in CC mode; PLZ in CV mode
wrt$s = "VSET ™ 4+ STRE( V )
CALL ibwrt(plz%, wrt$)
writ$s = "CURR?"

“CALL dbwrt(plz%, wrt$)
rd$ = SPACES(20)
CALL ibrd(plz%, rd$)
PRINT rds
wrts = "VOoLT?"
CALL ibwrt(plz%, wrt$)
rd$ = SPACES(20)
CALL ibrd{piz¥%, rd$)
PRINT rd$

NEXT V¥

wrts = "LOAD OFF™

CALL ibwrii{pliz%, wrt$)
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{2] Trigger setting command

—[Travser}- [T57] (WEL)
—{TRTePsET} (571} LD

Figure 4.3-2
Table 4.3-3
Header Data Action Backup
TRIGISET | 010 max. {A] | SetISET value with immediately following No
: ' command
TRIGRSET 010 1600 [OHM]| Set R SET value with immediately following No
command
TRIGVSET Otomax. {V] | SetV SET value with immediately following No
command
TRIGPSET 0io max. [W] | Set P SET value with immediately following No
| command
TRIG Execute contents of immediately preceding No
RIG:xxxx command
TRIGSTOP Clear TGR buffer No

NOTE « If other command is executed before command after setting done for TRG buffer
with the command, the TRG buffer becomes empty.

If the TRG buffer is empty, no processing is done even when the command is given.
After executing the command, the TRG buffer becomes empty.
» You may use the GET command instead of the command for the same effect.
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[3] Memory commands

[SET x x x x {SF) (NR{)
Lg
[7Tepil

—-IRSETxxxxE ~ (SPI} > (NR4}}
\——b‘]ﬂtr

YSETx x x x = {SP)y rI(NRH[
——]‘?f

—-IPSETxxxxi :Ii SP)II =||(NR4)II

-]

i
—] TRANEEx xx x —{sP———{(xr2)}
9

= RRANGE x x x x f— {$P) {NR2)
7

TTIMEx x x x {S5P} {NR4)
9

RTIMEx x x x (NR4)
Tepil

VT WExx x a———{(571] NRi}

xxx .... AMEM for access to memory A
XXX ... BMEM for access to memory B
XXX .... CMEM for access 1o memery C

Figure 4.3-3

4.14
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Table 4.34
Header Data Action Backup
ISETxxxx 0 to max, [A] Save I SET value to memory xxxx Yes
ISETxxxx? Return I SET value of memory xxxx No
RSETxxxx Min. resist to 1000 [OHM] | Save R SET value to memory xxxx Yes
RSETxxxx? ‘ Retura R SET value of memory xxxx No
VSETxxxx 0 to max. [V] Save V SET value to memory xxxx . Yes
VSETxxxx? Return V SET value of memory xxxx No
PSETxxxx 0 to max. [W] Save P SET value to memory xxxx Yes
PSETxxxx? Return P SET value of memory ﬁxxx No -
IRANGExxxx 0 Save C_.C Tange L 10 memory Xxxx Yes
1 Save C.C range H to memory xxxx
IRANGExxxx? Retum C.C range [0,. 1] of memory xxxx No
RRANGExxxx 0 Save C.R range L to memory xxxx Yes
. 1 Save C.R range H to memory xxxx

RRANGExxxx? Return C.R range [0, 1] of memory xxxx No
ITIMExxxx Oto 5 [s] Save C.C execution tjmé 10 MEMOry XXXX Yes
ITIMExxxx? Return C.C exeqption time of memory xxxx No
RTIMExxxx Oto5[s) Save C.R execution time o mermory xxxx Yes
-RT"IMTExxxx? Return C.R execution time of memory xxxx No
VTIMExxxx 0to 5 [s] Save C.V execution time Lo memory xxxx Yes
VTIMExxxx? Return C.V execution time of MEmory XXXx No
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[4] Special Function Command

7]
[
|-G

7] S
Fgure 4.3-4

4-16
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Table 4.3-5
Header Data Action Backup

TRTF 0 Set Tr Tf at 50 us

1 Set Tr Tf at 100 us

2 Set Tr Tf at 200 us

3 Set Tr Tf at 500 us Yes

4 SetTrTfat 1 ms

5 Set TrTfat 2 ms

6 Set TrTf at 5 ms

7 Set Tr Tfat 10 ms
TRTE? Retum Tr Tf No
STARTTIME 0 Set soft start time at 0 ms

1 Set soft start time at 1 ms

2 Set soft start ime at 2 ms

3 Set soft start time at 5 ms Yes

4 Set soft start time at'10 ms

5 Sei soft start time at 20 ms

6 Set soft start ime at 50 ms

7 Set soft start time at 100 ms
STARTTIME? Return soft-start time No
Sw G(OFF) End switching action

1{ON} Start switching action No
' (Operable mode must have been selected
beforehand with CC or CR command.)
SW? Return [0, 1] No
SHORT O(OFF) End Short action
1{ON) Start Short action No

SHORT? Retumn [0, 13
WAIT . 0to5(s] Execute processing for doning for period <NR2> seconds. No

4-17
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MEMO
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[5] Setup commands

Chapter 4. REMOTE PROGRAMMING

STOALL

] Id
STOSET ~{(sP)} [ (NR2) ] —
STOMEM =}(SP)1I 'J,(N'RE)II —1
RCLALL : ﬁ’(‘SP){I —‘JI(NRZ)'I —
RCLSET J,(SP){I =11(NR2)|! g
RCLMEM -‘_%(SP)} ‘J,(NRZ)'I <
Figure 4.3-5
Table 4.3-6
Header Data Action Backup
STOALL 1to0 54 Save settings of ALL section onto specified setup No
memory
STOSET 11054 Save settings of SET section onto specified setup No
memory
STOMEM 11054 Save settings of MEM section onto specified setup No
memory
RCLALL 0to 54 Recall setlings of ALL section from specified sciup No
memory ‘
(0: Recall defaults of ALL. section)
RCLSET 010 54 Recall settings of SET section from specified setup No
memory -
(0: Recall defaults of SET section)
RCLMEM (1054 Recall settings of MEM section from specified setup No
memory
(0: Recall defaults of MEM section}

4-19



Chapter 4. REMOTE PROGRAMMING

[6] Sequence commands (1/2)

— g 1) (R I [1] (8]

——{FEERCE (TSP — (R [ ] [ L] [ ——— -

=] [ ——— ] [ —— [} [fae]

—~[SEQUENCE] [2] ] [ (¥R2)
[STEP} (57)] WJ [(WR2)] [ I ~—{aray} ]

e B e ITTIS) I —{vre] 1= F~—{r1}]

o e Ly e

=y

—ﬂ [7] o ~{{KR2)}

Figure 4.3-6
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Table 3.4-7
“Header No. Data Action Backup
NEWSEQ 1 Set to NV mode (Argument @ present)
2 Set 10 NI mode (Argement @ present)
4 Set o NR mode {Argument @ present)
@ 5 Set to NP mode (Argument @ present)
11 Set 1o FI mode No
12 Set to FR mode
1 Set 10 msec range
@ 2 Set 10 sec range
3 Set to minute range
4 Set to hour range
SEQUENCE ® 1-8 Specify the sequence number
@ 1-16 Specily the start program
@ 1-9999 | Specify the number of loops {0999 for infinitive repetitions). | Yes
@ 0, 1 -8 Specify the sequence. number for chain destination ({) for no chain)
® 0,1-16 | Specify the end program number (0 for no end designation)
® 10.0001-0.1 | Excculion fime in FFR mode - 0.] (elfective when in FI/FR mode) (unit: sec)
SEQUENCE? 1-8 Return the parameter of specified sequence number No
STEP 1- Specify the step-number
*@ 0 Specify a stepwise transition
1 Specify a rampwise transition
@ Value Specifly a value for the mode
*@ | (Time) | Specify a period (unitin s)
® Q(OFF) | Selrigger output to OFF
1I{ON) Seltr gger oulput Lo ON Yes
The items marked | *® | O(OFF) | Setto load-off
with * are not
needed when in F 1{ON) Set to load-on
or FR mode. *@'| O(FE) | Release Shorl function
1(ON} Execute Short lunction
*® | OOFF | SetPause o OFF
1{ON) Set Pause to ON
STEP? 1- Return the parameter of specilied step number No

4.21



Chapter 4. REMOTE PROGRAMMING

[7] Sequence Commands (2)’2)

——[FLoaD} ~[{sp) (NR2)
S |
EXECUTE (5P} [oRD} /
PAUSE (5P} i 1
[T o .
(SP) (NR2) ]

TEXTPROG sP—{nR2) .

Figure 4.3-7
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Table 3.4-8
Header Data _ Action Backup
FLOAD 1-8 Load the specified file to sequence execution memory No
FSAVE 1-8 Save the sequence exccution memory data into the specified file No
FDELETE 1-8 Delele the sequence file ' No
PROGRAM 1-16 Specify the program number No
(Hereafter, effective for STEP and ECS commands)
PROGRAM? Retomn the specifted program number No
EOS 1-1024 Set the final step number of the specified program No
EXECUTE 1{ON) Set to the execute mode (RUN, STOP, PAUSE enabled) No
0({OFF) Release from the execute mode
{ RUN 1-8 Run the specified sequence number No
PAUSE 1(ON) Pause the sequence No
O0(OFF) Release from pause _
STOP / Stop the sequence unconditionally No
RUNNING? Remn the sequence run status data
(<1-3>, <SEQ.NO>, <PROG.NO>, <LOOP>, <STEP.NO>)
I....STCP No
2....RUN
3....PAUSE
SEQMOD? Retorn the sequence mode data
i...NV mode
2....Nimode
4.....NR mode No
5.....NP mode
11 _..Flmode
12....FR mode _
TEXTIDX Train of Provide an index with a train of up to six characters, Yes
characters for execution sequence memory
TEXTSEQ ) 1-8 Specify a sequence number
@ | Trainof | Write a comment with a train of up to six characters, Yes
chara. for the specified sequence number
TEXTPROG @© 1-16 Specify a program number
@ Train of | Write a comment with a train of up 1o six characters, Yes
chara. for the specificd program number
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[8] System commands

ﬁ

.

UNMASK

UNMASK

1
—
e
-
—

L,Ef _
IDN s y
~[TERM} (NR2)

F
wal
=]
: bkl
—
N

s - ? . A
— [ 7] /
—[EsE] J
Figure 4.3-8
Table 4.3-9
Header Data Action Backup
UNMASK 0-255 Set the unrmask register No
UNMASK? Return the UNMASK value in decimal
FUNMASK 0-255 Set the fault unmask register No
FUNMASK? Return the FUNMASK value in decimal
STB? Return the status byte register value in decimal No
FAU? Return the fault register value in decimal No
STS? Return the status register value in decimal No
IDN? Reiurn the model and ROM version number No
TERM 0 Set the response terminator to "CrlLe"
1 Sel the response separator to "Cr”
2 Set the response separator to "Le" No
3 Set the response separator 1o "EOI" only
TERM? Retern [0, 1,2, 3] |
HEAD 1 Add a query header to the query message
0 Add no query header to the query message No
HEAD? Retrn [0, 1]
ERR? Return error code (Refer to 4.6 "Table of Error Codes.”) No
RESET None Resel from alarm status No
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[9] Commands for MCB only

——IPaTH] (8P} LR -
-5
{ ROOTPATH (573

>IILLO’| I‘(SP){ : = (NR1)
Figure 4.3-9
Table 4.3-10
Heéder _ Dan Action Backup
PATH Address Set the MCB bus address No
(0-15,16) {bus address 16: for all addresses)
PATH? Return the MCB bus address .
| ROOTPATH .{ Set the bus address to 0 ‘ : No
LLO 1{0N) Set to local lockout No
{OFF) Release from local lockout

« For the MCB bus address, specify an address which actually exists. When you have
specified an address which does not actually exist, send <DCL> to GPIB. The bus
address will be set to 0 (master). '

» For answer 10 the query message on bus address 10, bus address 0 {master) will be re-
turned.

4-25



Chapter 4. REMOTE PROGRAMMING

{10] Cominands and control codes for RS-232C only

—[n]

{SP) {NR1)
L

——{T15] [EF——{n
Figure 4.3-10
Table 4.3-11
Header Data Action Remarks
SILENT 1(ON) Do not return the acknowledge message No
O(OFF) Retumn the acknowledge message
SILENT? Return 11, 0]
CIRLZ Return the control Z code (1Ah) Ne
<XON> Resume transmission from RS-11 No
(11h) 1 (Referto Se;tion 4.2.4 "Flow Control.")
<XOFF> Stop transmission from RS-11
(13h) {Refer to Section 4.2.4 "Flow Control.")
11.0 1{ON) Set to local lockout No
O(OFF) Release f;."om local lockout
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[11] Commands and special codes for GPIB only.

<DCL> : To set the MCB bus address to 0. To clear the error message
<SDC> : The same as above
<GET> : The same as the[TRG command

"@" : The "@" code (40h) suffixed to a program command is for hold off unti] execution of the mes-
sage ends.

Examples:

wrt$="ISET 5.0A" .

CALL bwrt(plz%, wrt$) 'Get message into the input buffer and then proceed to
_ ' the next

wrt$="ISET 5.0AL" ‘

CALL Thwrit+(plz%, wrt$) ‘Execute (KISET 5.0A>) and then proceed to the next

4-27
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4.4 Bit Assignment of Registers
NOTE « Of all bits, "1" denotes "true.”

[1] Status byte register

X RQS X MCB| ERRY{ SE | PON| FAU

Bit 0 [FAU] . Means that one of the {ault register bits is "true.”
* Bit 1 {PON] : Denctes the power-on status.

* Bit 2 [SE] : Means that the sequence is over,
* Bit 3 [ERR] : Means that a syntax crror or other error has occurred.
Bit4 [MCB] :Means that an SRQ is received from MCB.
Bit5[X] - :Undefined
Bit 6 [RQS]  : Means that an SRQ is originated.
Bit 7 [X] : Undefined

« Bit 1 [PON] and bit 6 [ROS | are effective for the IB1] interface board only.
« Bit 3 [ERR] can be reset with the guery.
 Bit 6 [RQS] can be reset by serial polling of GPIB.
« Bit1 [PON] and bit 2 [SE] are undefined for the query.

[2] Unmask register

MCB | ERR SE FAU

BitO [FAU] :To originate an SRQ when one of the register bits is "true."
Biti[ ] : Not used

* Bit 2 [SE] : To originate an SRQ when the sequenbe is over,

* Bit3 [ERR] :To originate an SRQ when a syntax error or other errorhas occurred.
Bit4 (MCB] :To originate an SRQ as requested via MCB.

Bit5[ ] : Not used
Bit6[ ] : Not used
Bit7[ ] : Not used

NOTE » For the bits which are not used, set "0".
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7 6 5 4 3 2 1 0
CP CV |EXTALM| FB REV!I OHP | OCP Qv
Bit 0 [OV] : Overvoltage detection
Bit 1 [OCP} : OCP action
Bit 2 [OHP] : OHP action
Bit 3 [REV] : Reverse voltage polarity detection
Bit 4 [FB] : Fuse blown-out detection
Bit 5 [EXTALM] :External alarm detection
Bit 6 [CV] : C.V mode
Bit 7 [CP] : C.P mode

[4] Fault unmask register

7 6 5 4 3 2 1 0
CP CV [EXTALM| FB REV| OHP: OCP oV
Bit G [OV] : Enables the OV bit of fault register.
Bit 1 [OCP] : Enables the QCP bit of fault register.
Bit 2 {OHP] : Enables the OHP bit of fault register.
Bit 3 [REV] : Enables the REV bit of fault register.
Bit 4 [FB] : Enables the FB bit of fault register.
Bit 5 [EXTALM] :Enables the EXTALM bit of fault register.
Bit 6 [CV] : Enables the CV bit of fault register.
Bit 7 [CP] : Enables the CP bi: of fault register.
« For the bits which are nor used, set "0".

NOTE

» Each bit of the fault register has a latch function. It holds its set state until it is read by

a guery.
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[5] Status register

7 6 5 4 3 2 1 0
CP CV IEXTALM| FB | REV| OHP | OCP ov
Bit 0 [QV] : Overvoltage detection
Bit 1 [OCP] : OCP action
Bit 2 [OHF] : OHP action
Bit 3 [REV] : Reverse voltage polarity detection
Bit 4 [FB] : Blow out fuse detection
Bit 5 [EXTALM] : External alarm detection
Bit 6 [CV] : C.V mode
Bit7 [CP] : C.P mode
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4.5 Relationships Among SRQ, Status Bytes, and Registers

The Electronic Load has registers which arc used to notify to the controller the events occurred in the
Electronic Load. This section explains the relationships among SRQ, status bytes, and registers.

B Relationships among SRQ, status bytes, and registers
NOTE » The SRQ function is available for GPIB only.

(=]
Status byte resister =
) 7 B 5 [} ‘ 3 2 1 0 o~
5789 <: X JRQ§| x | MCBjERR| SE | PON | FAY
Error resister
ERRP| < I )
" (MCB ACTK} »= {H—
(ERROR) L@ =
. —d
(SE) @ ::5
(POK) & S
T —
(POK EN)
{{ &;
Unmask resister

finMasK] > [7 [ 8 [ 5 [ (321 ]z
UNMASKO] & XU X | X I MeB|ERRY SE [ X [ Fau _ LOGICAL CR

Fault unmask resister ) Fault resister
FUNMASK :> 7 ] ] { 3 2 i i 7 B 5 [ 2 1 b
FUNMASKO. = | CF ] CY Jemuk| FB. REV | OHP 1 OCP | QP CP | CV [extaw] FB [ REV | OHP | OCP | OVP = [FAU?

©

&

Status resister

5
<: CP } CV [exmakf FB | REV [ OHP [ OCP | OVP

—
—

Figure 4.5-1
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4.6 Table of Error Codes

Table 4.6-1
Error message Error code Meaning

Syntax Error 1 There is a syntax error in command.

Argument Errbr 2 There is an error in argument on command line.

Memory Full 14 Memory is full (no space available to write sequence program steps).

Diff. Mode 15 Basic gperation mode setlings do not comply with commangd re-
ceived.

Waming Data 16 A value exceeding the rated value is specified for a sequence selling
value.

MC Error 20 An error occurred when is access to the memory card

SW State - 2] An unacceptable command is given when in the switching operatien.

SEQ Siate 22 An unacceptable command is given when in the sequence operation
(in RUN or PAUSE)

SHORT State 23 An unaccepiable command is given when in the Short action.

Alarm State 24 Ah alarm is given when in an alarm state. ,

™7 SLAVE State 25 An unacceptable command is given when in the SLAVE mode.

CV OFF 26 The VSET command is given when in the "C.V mode OFF" state.

EXECUTEQ 27 When the sequence does not run, execute the EXECUTEL command
and then run the sequence.

Tnvalidity 28 An invalid command is given.

NOTE « Each time an error occurs. it is written onto the error register. Thus, the error code re-

turned in response 1o the [ERR?] query is of the error which occurred latest. The error
register is cleared when the [ERR?] query, [CLR] command, <DCL>, or <SDC> is
given. '
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4.7 Examples of Remote Programming

4.7.1 Initializing the Interface Board

First of all, set the parameters of the interface borad. The items to be set are as shown below. For the setting
procedure, refer to Section 3.5.9 "Configuration”. :

GPIB interface board (IB11)
- GPIB device addréss
+ Power-on service request

RS-232C interface board (RS11)
+ Data transmission rate (BPS)
+ Data bit length
« Stop bit length
- Parity bit (Even/Odd/None)

MCB slave interface board (MC11S)
« MCB device address

4.7.2 Examples-of Application Program

This section introduces typical examples of program for remote programming, assuming that the controller
is an IBM personal computer PS2 with MC-GPIB(INI-488.2), the software is the QuickBASIC, and the
controlied device is a PLZ153W. The address and response terminater(delimiters) are assuned to be as
shown in the bellow table. ‘

Address Respornse temminator
IBM PS2 0 CRLF

PLZ153W 1 : CRLF

NOTE + Unless specified otherwise, the programming examples assume GPIB for interface. P52
is trademark of 1BM Corporation. NI-488.2 is trademark of National Instruments Cor-
poration. QuickBASIC is trademark of Microsaft Corporation.

(1) Example of program for Current setting and monitor readback

<< CCRANGE sample >>
REM $INCLUDE: 'gbdect.bsas'
devname$ = "DEV1"
CALL ibfind(devnames$, piz¥)
CALL ibcir(plzZ)
wrts = "LCAD CN"
CALL ibwrt{plizZ, wrt$)

wrts = "CCRANGE G" ' L range
CALL ibwrtiplzZ, wrt$)
wrt$ = "ISET 5.999" ' Down %0 three places of decimal

CALL ibwrt{plz%, wrt$)

wrt$ = "ISET?" '

CALL ibwrt(plzZ, wrt$)

rd$ = SPACE$(20)

CALL ibrd(plz%, rd$)

PRINT rds$

wrt$ = "CCRANGE 1" ' L range
CALL ibwrt(plz%, wrt$)
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wrty = "ISET 58.69" ' Down to two places of decimal
CALL ibwrt(plz%, wrt$) '
wrt$ = "ISET?” _
CALL ibwrt{plz%, wris$)
rds = SPACE$(20)
CALL ibrd(plz%, rd$)
FRINT rds$
wrt$ = "LOAD OFF"
CALL ibwrt(plz%, wrts$)
END

(2) Example of program for Memory setting and Switching action

'<< MEMOTY , SWITCHING MODE sample >>
REM $INCLUDE: ‘'gbdeci.bas’
devname$ = "DEV1"

CALL ibfind(devnames$, piz%)
CALL ibcir(plz®)

wrt$s = "ISETAMEM 10" ' Set current vale on memory A
CALL ibwrt(plz%, wrts$}

wrt$ = "ISETBMEM 20" " Set current vale on memory B
CALL ibwrti(plz%, wrt$)

wrtd = "ISETCMEM 307 " Set current vale on memory C
CALL ibwrt(plz%, wrt$)

wrt$ = "ITIMEAMEM 10Q0MS" " Sei time on memory A

CALL ibwrt(plz%, wrts$)

wrt$ = "ITIMEBMEM 100MS" ' Set time on memory B

CALL ibwrt(plz%, wrt$)

wrté = "ITIMECMEM LOOMS" ' Set time on memory C

CALL ibwrt(plz%, wrt$)
wrts = "LOAD ON"
CALL ibwrt(plz%, wrt$)

wrts = "SyW 1" ' Set switching mode to ON
CALL ibwrt(plz%, wrt$)

STOP

wrts = "SW 0"

CALL ibwrt(plzZ, wrt$)

wrt$ = "LOAD OFF"

CALL ibwrt(plz%, wrt$)
END
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(3) Example of program for Sequence operation

"<{ SEQUENCE sample >>

REM $INCLUDE:

‘ghbdecl.bas’

devname$ = "DEV1"

CALL
CALL
wrts
CALL
wrts
CALL

ibfind(devname$, plz%}
ibcir(plz®)

= "EXECUTE Q"
ibwrt(plz%, wrts)

= "NEWSEQ 2,1"
ibwri(plz%, wrt$)

'-- Sequence --

wrts
CALL
Wris
CALL
wri$
CALL

= "SEQUENCE 1,1,1,2,156"
ibwrt(plz%, wri$)
= "SEQUENCE 2,2,2,3,16"
ibwrt({piz¥, wrts)
= "SEQUENCE 3,3,1,0,16"
ibwrt{plz%, wrt$)

'-- Program --

wrtsh
CALL
wrts
CALL
wrts
CALL
wrts
CALL
wrt$
CALL
wrts
CALL
wrts
CALL
wrts
CALL
wrt$
CALL
wrts
CALL
wrté
CaLL
wrt$
CALL
wrts
CALL
wrts
CALL
wris
CALL
wrts
CALL
wrtd
CALL

= "PROGRAM 1"

ibwrt(plz%, wrts)

= "STEP 1,0,0.00A,50mS$,C,0,0,0"
ibwrt(piz%, wrts$)

= "EQS”

ibwrt{plz%, wrts$)

= "PROGRAM 2"

ibwrt{nlz¥, wrt$)

= "“STEP 1,1,10.00A,10mS$,1,1,0,0"
ibwrt{piz¥%, wris$)

= "STEP ,0,10.004,20mS$,0,1,0,0" -

ibwrt(plz¥, wrt$)

= "STEP ,1,20.00A,30ms$,0,1,6,0"
ibwrt{plzZ, wri$) '
= "STEP ,1, 0.00A,40mS,0,1,0,0"
ibwrt(plz%, wrts)

= nEDSll

ibwrt(plz%, wrt$)

= "PROGRAM 3"

ibwrt(piz%, wris)

= "STEP 1,0, 5.00A,30mS,0,1,0,0"
ibwrt(plz%, wrt$)

= "STEP
ibwrt(plz%, wrt$)

= "STEP ,0, 0.004,50mS$,0,1,0,0"
ibwrt(plz%, wrts$)

= "EQS"

ibwrt{plz%, wrt$)

= "PROGRAM 16"
ibwrt(plzk, wrts)
= "STEP 1.0, 0.C0A,
ibwrt{plizh, wrts)
= "EQS"

ibwrt{piz%, wrt$)

Im$,0,0,0,0"

.0.15.00A,8000ms,0,1,0,0"
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NI mode , msec unit

Sequence number 1
Sequence number 2

Sequence number 3
Specify program number 1

Enter data into step number 1

Specify program number 2

Enter data into step number 1

Enter data into step number 2

Enter data into step number 3

Enter data into step number 4

Specify program number 3

Enter data into step number 1
Enter data into step number 2
Enter data into step number 3

Specify program number 16

Enter data into step number 1
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Write comments --

wrts = "TEXTIDX" + CHR${34) + "SAMPLE"™ + CHR$(34)

CALL ibwrt{plz%, wrts$)

wrt$s = “TEXTSEQ 1," + CHR$(34) + "START" + CHR$(34)

CALL ibwrt{plz%, wrts$)

wrt$ = "TEXTSEQ 2," + CHRS$(34) + "MAIN" + CHR${34)

CALL ibwrt{plz%, wril)

wrt$ = "TEXTSEQ 3.," + CHR$(34) + "END" + CHR$(34)

CALL ibwri(pizZ, wrts$)

wrt$ = "TEXTPROG 1," + CHR$(34) + "LOADO" + CHR$(34)

CALL ibwrt(piz®, wrt$)

wrt$ = "TEXTPROG 2," + CHR${(34) + "TEST1" + CHR$(34)

CALL ibwrt(plz%, wrt$)

wrt$ = "TEXTPROG 3," + CHRS$(34) + "TESTZ2" + CHR$(34)}

CALL {bwrt(plz%, wri$)

wrt$ = "TEXTPROG 16," + CHR$(34) + "LOADO" + CHR$(34)}

CALL ibwrt{plz%, wrts$)

'-- Save to EEPROM --

wrt$ = "FSAVE 1@" '
CALL ibwrt(plz%, wrt$)

'-- Execute --

wrt$ = "EXECUTE 1i@" '
CALL ibwrt(plz%, wrt$)

wrt$ = "RUN l@" '
CALL ibwrt(plz%, wrt$)

wrts = "RUNNING?" )
CALL ibwrt(plzZ, wrt$)

rd$ = SPACES${20)

CALL ibrd(plz%, rd$)

PRINT ras

END

4.35

Save data into memory

Enable execution
Run program number 1

Check sequence status

FILE INDEX <SAMPLE>

" SEQ1 NAME <START>

1

SEQZ NAME <MAIN>
SEQ3 NAME <END>
PROG1 NAME <LOADO>
PROGZ NAME <TEST1>
PROG3 NAME <TEST2>

PROG16 NAME <LOADO>

card
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(4) Example of program for SRQ operation

"¢< SRO sample >>
REM $INCLUDE: 'qgbdecl.bas’
ON PEN GOSU8 SRQ
devname$ = "DEV1"
CALL ibfind(devname$, plz%)
CALL ibeir(plz®)
wrt$ = "LOAD ON"
CALL ibwrt(plz%, wrt$)
wrt$ = "UNMASK 1"
CALL ibwrt{plz%, wrt$)

writ$ = "FUNMASK 23" . ' QOriginate SRQ for FB , OHP , OCP and OV
CALL ibwrt{plz%, wri$)
PEN ON
LOP:
GOTO LOP " Wait for SR
SRQ: * Process for SRQ interrupticn
CALL ibrsp(plz%, SPRZ)
wrt$ = "UNMASK 0" " Inhibit repeated SRQ origination

CALL ibwrt{piz%, wrt$)

wrt$ = "HEAD Q;FAL?"

CALL ibwrt(pliz%, wrt$)

rd$ = SPACES(20)

CALL ibrd{(plz%, rd$)

fau = VAL(LEFT${rd$, 3))

wrt$ = "LOAD OFF"

CALL ibwrt(plz%, wri$)

IF fau AND 1 THEN PRINT "Overvoltage detected”

IF fau AND 2 THEN PRINT "0CP tripped”

IF fau AND 4 THEN PRINT "QHP tripped”

IF fau AND 1& THEN PRINT "Fuse blown out™
END ' :
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4.7.3 Table of Command Headers

A table of command headers is shown below. The index numbers shown in the table conform with those
used in Section 4.3.2 "Structures of Commands."

4-38

Header Name Index No. Header Name Index No.
CCCR (1] SEQUENCE (6]
CCRANGE (1] SHORT (4]
CRRANGE (1] SILENT [9]
CTRLZ (9] STARTTIME [4]
CURR [1] STB [10]
cVv [1] STEP [6]
- EOS (7] STOP [7]
ERR . f10] STOALL (5]
EXECUTE [7] STOMEM [5]
FAU (10] STOSET (5]
FDELETE (7] STS f10]
FLOAD [7] SW (41
FSAVE (7] TERM (10]
FUNMASK [10] TEXTIDX (7]
HEAD (10] TEXTPROG (7]
IDN [10] TEXTSEQ (7]
IRANGE [3] TRG [2]
ISET (1], [3] TRGISET (2]
ITIME [3] TRGPSET (2]
LLO (8], [91 TRGRSET (2]
LOAD [1] TRGVSET (2]
NEWSEQ (6] TRIGSTOP (2]
PATH (8] TRTF [4]
PAUSE (71 UNMASK [10]
POW (1] VOLT (1]
PROGRAM (7] VSET f1}l, [3]
PSET (1], [3] VTIME (3]
RCLALL 5] WAIT (4]
RCLMEM (5] <XOFF> [9]
RCLSET (5] <XON> [9]
RESET [10]

ROOTPATH (8]

RRANGE [3]

RSET f1l, [3]

RTIME (3]

RUN (7]

RUNNING (7]

SEI [4]

SEQMOD (7]

od



Chapter 5
PANEL DESCRIPTION

This chapter describes the functions of the switches, keys, indicators, and
other panel items on the front and rear panels of the Electronic Load.
Contents Page
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Chapter 5. PANEL DESCRIPTION

5.1 Front Panel

[1] POWER switch

Tums ON/QOFF the AC input power of the Electronic Load.
For approximately 2 seconds after the POWER switch is tumed ON, the Electronic Load performs self test.
During this power-on test period, other functions of the Electronic Load are suppressed.

[2] LOAD terminals (for PLZ153W and PLZ303W only)

These are the DC input terminals of the Electronic Load to be connected to the equipment to be tested.
These terminals are connected in parallel to those on the rear panel.

(WARNINGS) « Never touch the LOAD terminals when power is ON.

= Be sure to connect the wires in the correct polarity.

« Use sufficiently large, insulated wires.
» Pay antention so that no overvoltage is applied to the LOAD terminals,

[3] Air intaké louver
The louver of the cooling air intake.

« Periodically clean the dust filter. (For the removing method of the dust filter,
refer to Section 6 "MAINTENANCE AND CALIBRATION.”
= Pay attention so that the intaken air flow is not blocked.

[4] Handle

[51 [LOAD] key

Sets to the load-on state or load-off state (the Electronic Load draws or does not draw, respectively, the
current). Each time as you press the key, the state changes alternately, When in the load-on state, the LED
above the key illuminates.

[6] Display

Indicates current, resistance, voltage and power settings, parameters, menus, messages, cic.

Top row : Load terminal voltage, current, power, eic.
Bottom row : Mode (CC, CR, CV, CP), set values, eic.

NOTE « The in the menu type of setting, the values are indicated by using the full ranges.
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[71 C.C/C.R lamps

Indicate whether the Electronic Load is in the C.C mode or C.R mode.

C.C lamp: Muminates to denote that the C.C mode is enabled.

(Enabled as you press the [I SET] key)

C.R lamp: Muminates to denote that the C.R mode is enabled.

(Enabled as you press the [R SET] key)

[8] Function keys

[1SET]

(R .sE:T]

[v SET]

[P SET]

[SHIFT]

[A]
[B]
[C]

[MEM]

[sw]

[Tr Tf}

Enables the C.C mode. The C.C Lamp above the key illuminates denoting the C.C
mode. Message [I SET] appears on the display and you can change the current seiting
with the JOG/SHUTTLE dials.

Enables the C.R mode. The C.R Lamp above the key illuminates denoting the C.R
mode. Message [R SET] appears on the display and you can change the resistance
setting with the JOG/SHUTTLE dials.

Wwith the [SHIFT] + [V SET] (CV ON) keys, you can cnable the C.V mode. Mes-
sage [V SET] appears on the display and you can change the voltage setting with the
JOG/SHUTTLE dials. '

Enables the C.P mode. Message [P SET] appears on ithe display and you can change the
power setting with the JOG/SHUTTLE dials.

This key is to shift the use of other keys. When you have pressed this key, you can
select the functions indicated with blue letters below the keys.

In this manual, the key operation for selecting a blue-letter function is indicated in the
format of " [SHIFT] + [key top indication] (selected function).”

To save data onto or recall data from memory A.

To save data onto or recall data from memory B.

To save data onto or recall data from mcmbry C.

To enable the data save mode. When in this mode, you can save the displayed data onto
memory A, B or C by pressing the corresponding key.

To start/stop the switching operation. When in the switching cperation, the LED above
the key illuminates. (For the switching operation, refer to Section 3.5.6 "Switching
Function.")

If you press this key when in the C.C mode, you can change the rise up and fall down
time of the current with the YOG dial.
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[ESC]

[ENTER]

To exit from the currently executing function. For menus, to return to the preceding
mernu or to-a menu of an upper hierarchy.

To enter the value, For menus, to advance to the next menu or to a menu of a lower

hierarchy.

[SHIFT] + [I SET] (SETUP)

[SHIFT]

[SHIFT]

[SHIFT]
ISHIFT]

[SHIFT]

[SHIFT]

{SHIFT]

+

-+

[R SET] (CONFIG)

[V SET] (CV ON)

[P SET] (RANGE)

[MEM] (DMEM)

[SW] (SHORT)

[Tr Tf] (START TIME)

{ESC] (ERROR RESET)

[SHIFT] + [ENTER] QLOCAL)

[9] JOG/SHUTTLE dials

JOG dial

To invoke the setup menu for initializing the settings eor for
saving data onto or recalling data from setup memory.

To invoke the configuration menu for setting of the various
auxiliary functions.

To enable the C.V mode

To select a range for C.C or C.R mode. Ranges change be-
tween High and Low, alternately.

To change only the settings on memory A/B/C, without
changing the data currently employed.

To execute the Short action--that is, to set to the maximum
current when in the C,C mode or to set to the minimum resis-

tance when in the C.R mode,

To enable sctting of soft start time. (Referto [3] "Setting the
soft start time" of Section 3.5.1 "C.C Mode."

To reset from an alarm state.

To change from the remote control via GPIB, MCB or RS-
232C to to the local control with the front panel.

For fine adjustment of value

SHUTTLE dia!l  For coarse adjustment of value. (The adjusting speed changes by the angle of the dial.)
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[10] Arrow keys

(<1, [>] To select menu items and setting items.
[SHIFT] + [} (Vj To select step numbers to edit programs for sequence mode of operation
[SHIFT] + [>] (@) To select step numbers to edit programs for sequence mode.of operation

{11} Front sub-panel

Accommodates the monitor output terminal, trigger output terminal, remote control connector, sequence
keys, and memory card slot.

IMON OUT Delivers a current monitor signal, which you may view on an oscilloscope or a2 voitme-
ter.

TRIG OUT Delivers a trigger output signal.

J1 A special type of remote control connector, for cptional RC11, RC01-PLZ, etc.

[12] Sequence keys

[SEQ] To invoke the sequence mode menu

[RUN] To execute the sequence operation

[PAUSE] To pause the sequence operation

[STOP] | “To stop the sequence operation

[SHIFT] + [SEQ] (B STS) To display the GPIB status

[SHIFT] + [STOP] (KEYLOCK) To lock the keys
[13] Memory card slot

To install an optional memory card (SMC-32).

Caution « Never take out the memory card when access to it is in progress.

[14] Contrast control

Adjusts the contrast of the display.
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5.2 Rear Panel

[1] Board slot
To install one the following three types of optional interfzce boards.

- IB11 (GPIB interface board)
« RS11 (RS-232C interface board)
« MCI11S (MCB interface board)

(WA RNING Q .= Before insralling or removing an interface board, be certain that the POWER
switch has been turnzd OFF.

[2] Serial number
[3] Remote sensing terminals

To connect the remote sensing wires. The remote sensing is to compensate for voltage drops that are
caused by the load-connection wire resistances and contact resistances. ‘

[4] LOAD ferminals

DC INPUT terminals to be connected to the equipment to be tested.

(WARNINGS) - * Never touch the LOAD terminals unless the rest setup has been fully shut down.
» Be sure to put back the terminal cover.

» Securely connect the wires to the terminals by using the screws supplied accom-
T panying the Electronic Load.
» Be certain that the polarity is correct.
« Use sufficiently heavy, insulated wires.
» Exercise care so that no overvoltages are applied 10 the LOAD terminals.

[5] Air exhaust louver

An outlet of cooling air.

- Note that hot exhaust air (room temperature + up to approximately 40 °C) comes
out of the outlet.
« Do not block the hot air flow that comes out of the outler. Provide a space of 30
cm or more at behind the Electronic Load.

6] Remote control connector
This connector is for the following types of remote control operation.

* Remote control in C.C mode with a voltage signal

« Remote control in C.C mode with a resistance signat
» Remote control in C.R mode with a voltage signal

« Remote control in C.R mode with a resistance signal
» Remote control in C.P mode with a voltage signal

+ Remote control of load-on/off

5-6

[



Chapter 5. PANEL DESCRIPTION

-+ Remote control of range select

- Remote control of trigger input/output signals
» Remote.control of Short output

« Remote control of parallel operation

« Remote control of alarm output

Swi-1 For master slave parallel operation, this switch of the slave unit must be set to ON.
SwW1i-2 This switch is reserved for system expansion and is not used in standard applications.
FS To adjust the full scale value (maximum current or minimum resistance) for remote

contro! mode of operation.

OFS To adjust the offset value (current offset or maximum resistance) for remote control
mode of operation.

Sw2 To be set to REM for remote control with an external voltage signal or to LOCAL for
- remote control with an external resistance signal.

SW3 To be set to V for remote control with an external voltage signal or to R for remote
control with an external resistance signal.

[71 GND terminal

The safety ground of the Electronic Load

( WARNINGS ) « Be sure to connect the GND terminal to an earth line when operating the Elec-

tronic Load.
[8] AC inlet

To connect the AC input power cable. The inlet is in a unit-structure with a fuse holder and holds a spare
fuse inside.

[9] AC line voltage selector
To select the AC line voltage on which the Electronic Load is to be operated.

» Be sure to turn OFF the POWER switch and disconnect the AC input power cable
before changing the selector switch.
« Be sure to use the correct fuse.
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MEMO
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Chapter 6
MAINTENANCE AND
CALIBRATION

This chapter describers the maintenance, inspection, and calibration meth-
ods of the Electronic Load.
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Chapter 6. MAINTENANCE AND CALIBRATION
6.1 Maintenance and Inspection

It is most recommendable to render maintenance and calibration servicefor the Electronic Load at certain
scheduled intervals.

6.1.1 Cleaning the Front Panel

First of ali, be certain that power is tumed off. To clean the front panel, wipe it lightly with a soft cloth
moistened with thin neutral soapsuds.

« Do not use benzine, thinner, or other detergent. Detergent may cause discolora-
tion of the panel surface, erasure of printed characters and marks, and clouding
of the display screen.

6.1.2 Cleaning the Dust Filter

First of all, be certain that power is turned off. If the filter is clogged with dust, the cooling efficiency will
be degraded and troubles may result or the life of the Electronic Load may be shortened. It is most recom-
mendable to clean the filter periodically at certain scheduled intervals. To take out the filter to clean it,
remove the louver as shown below.

B Removing the louver

« To remove the louver, push down the nails at the bottom as shown in Figure 6.1-1 and pull the louver
downward. )

» For the PLZ153W and PLZ303W, remove the LOAD terminal knobs on the front panel and then remove
the louver. '

Figure 6.1-1

B Installing the louver

« To put back the Iouver, mate its top protrusions into the indents of the mainframe, and fix the louver by
pushing up the nails.

= ' Figure 6.1-3

6o Figure 6.1-4
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6.1.3 Inspecting the AC Input Power Cable

Inspect the AC input power cable for any signs of abnormality. Check that its sheath is not damaged, and
that its plug is not cracked and has no loose screws.

6.1.4 Performance Test

It is most recommendable to test the performance of the Electronic Load at certain scheduled intervals.
[1] Preparation

* Allow a warm up period (stabilization period) of 20 minutes or more in order to minimize the measuring
errors that conld be caused by initial drifts.
» Keep the test ambient temperature stable at 23+5C.

[2] Test devices
To test the Electronic Load, you need the following instruments:

« Shunt resistor, Class 0.1 or better, wattage meeting the rated current of Electronic Load

- DC voltmeters (DVM), accuracy 0.02% or better

» Regulated DC power supply (constant-voltage constant-current type), capable of providing the rated
voltage and current of Electronic Load

[3] Test setup i

Voltmeter
(DYM)

+5
~>s

Electronic Load

+
Regulated DC [ M e
Shunt resister

power supply - / _ PLZ-3W

g o L5
-8
Voltmeter
(DVM)
Vi
Figure 6.1-5

NOTE » For connection of cables to the LOAD terminals, see Figure 6.1-6.
« Connect a volimeter to the ET lug section.

<———— Load cable (To regulated DC power supply)

O\&— Sensing wire (Te "+8"/"-8" terminal of Electronic Load)

Volimeter connection point Figure 6.1-6
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[4] Test procedure

Table 6.1-1

Iten

Setting

Check

C.C mode test

Set the regulated DC power supply so that the
LOAD terminal voltage becomes 1.5 V. Set
the I SET value to the rated current. (Set the P

SET value to the maximum; C.V to OFF.)

Check that "(I SET value - I)/(Rated
current)” is within the specified setting
accuracy.

ageto 7 Vand current to 1 A, Set C.V to ON
and the V SET value io 6 V.,

(Set I SET value to the maximum; Set P SET
value to the maximum.) ‘

C.R mode test Setthe LOAD terminal voltage to 3.0 Vand the | Check that "(V/RSET value — V/I)/
R SET value to the minimum resistance. (Rated current)” is within the specified
{(Set the P SET value to the maximum; C.V to | setling accuracy.
OFF.)

CP mode test - Setthe LOAD terminal voltage 10 5.0 V and the | Check that "(P SET value — VXI)/
C.P value to the rated power. (Rated power)" is within the specified
(Set C.V to OFF; set the I SET to the maximum | setting accuracy.
or R SET 10 the minimum)

C.V mode test Set the regulated DC power supply output volt- | Check that "(I SET value — I)/(Rated

current)” is within the specified setting
accuracy.

£.1.5 Overhaul

Certain intemal components (such as electrolytic capacitors and cooling fan motor) of the Electronic Loads
are wearable devices and should be replaced when a certain period has elapsed, The period typically is
10,000 running hours, although it differs depending on the conditions of use. Y. 1 zre recommended to
order, when such period has elapsed, your Kikusui agent for overhaul of your Electronic Load.

64

[



Chapter 6. MAINTENANCE AND CALIBRATION

6.2 Calibration

When you have found that the Electronic Load does not meet the specified performance by the performance
test of Section 6.1.4, calibrate the Electronic Load as described in this section.

6.2.1 Preparation

« Allow a warm up period (stabilization period) of 20 minutes or more in order to minimize the measuring
errors that could be caused by initial drifts.

6.2.2 Calibration instruments
To test the Electronic Load, you need the following instruments:

« DC voltmater, accuracy 0.01% or beiter .

» Shunt resistor, 0.1% or better, wattage meelting the rated current of Electronic Load

« Regulated DC power supply (The Electronic Load is for wider ranges--ranging from low-voltage large-
current to high-voltage small-current. Although you need a very large power supply if you want to cover
the entire range with a single DC power supply, you may use two smaller DC power supplies instead--one
for low-voltage large-current and the other for high-voltage small-current. For examples, you niay use
pairs of PAD-L Series Power supplies as shown in Table 6.2-1.)

Table 6.2-1
Calibration item Model
PLZ153W PLZ303W PLZ603W PLZ1003W
2-0. 0 @ |
~(8 PAD16-30L | PADI16-100L | PAD16-200L | PADI16-200L
@, ©. ®. @ | PADI10-1.5L | PAD110-1.5L | PAD110-1.5L | PAD110-1.5L

6.2.3 Calibration Setlup

» Connect voltmeter V1 1o the remote sensing terminals or directly to the LOAD terminals.
» To determine the DC input current {I:), measure the voliage drop across the shunt resistor with the volt-
meter and divide it with the resistance of the shunt resistor.

IIL

Volimeter
(DVM)
- /A"

: -0 "N 2| :
Regulated DC Shunt resister Electronic Load
power supply - - PLZ-3W

_ mo— o]
-S

Voltmeter
(DYM)

Vi

Figure 6.2-1
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' 6.2.4 Calibration Mode Entry Procedure

@Press the [SHIFT] + [R SET] (CONFIG) keys to invoke the configuration menu. Select [16:] with
the [<1] and {[>] keys.

» As you select [>16: Calibration] on the configu-

>16:Calibration ration menu, this display appears.
Push [ENTER]

@ Press the [ENTER] key.

® The display for setting the ID number of the Electronic Load appears.

>1:Start Calibration
ID? 0000

@ Select the ID number of the Electronic Load with the JOG/SHUTTLE dials.

Model No. ‘PLZI53W PLZ303W PLZGOSW'PLZIOOSW
ID No. 0153 - 0303 0603 - 1003

& Assuming ID No. 0153, the following display will appear.

>]1:8Start Calibration
ID? 0153

® Press the [ENTER] key.

» If the ID number entry does not conform with
the Model nember, the buzzer willbeep. Repeat
the procedure starting by @.

(D A-display for C.C-mode H-range calibration will appear.

« A voliage of 5.00 V is applied to the LOAD ter-
~0.00A 5.00V 0.0W minal. ‘
—— offsCCdah 62 « Data 62 means that the value set when shipped
from the factory or when in the previous calibra-
tion was 62.

. If you pressthe [ESC] key when in 3 through
@, the display of (O will resume.

« Before turning OFF the POWER switch, be sure to return to the display of @ by press-
ing the [ESC] key. If you turn OFF the POWER swirch without returning to the dis-

play of @, the calibration procedure will be aborted and the former calibration value
will resume.
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6.2.5 Calibration Procedure

When in this mode, you can select calibration items with the {<J] and [>] keys.

Calibration of offset and fuli-scale values for the C.C, CR, C.V or C.P mode of operation can be done with
the procedure of calibration steps D through @. When in this procedure, the value indicated on the top row
of the display is that existed before calibration and may differ from that externally measured for the calibra-
tion procedure,

Calibration of the ammeter and voltmeter can be done with the procedure of calibration steps @ through
@. The power meter is by calculation and need not be calibrated.

As you select a calibration items with the [<J] and [[>] keys, the Electronic Load automatically falls
into the load-off state. You can retumn it to the load-on state by pressing the [LOAD] key.

As you change the current for calibration, the voltage at the LOAD terminal will vary due to the voltage
drop in the wiring. Adjust the LOAD terminal voltage again.

In the same mode, calibrate both offset value and full-scale value. The offset calibration and full-scale
calibration may mutually affect. Repeat them until both of them become satisfactory at the same time.
The top row of the display indicates the readings of the voltage, current and power actually fed to the
Electronic Load. The bottom row indicates the calibration item and data which can be changed with the
JOG/SHUTTLE dials.

@ offsCCdaH (for offset calibration in C.C mode, H range)

_ - Press the [LOAD] key for load-on. Apply

¢.32A 5.00V 1.6W 5.00 V to the LOAD terminal. Adjust the cur-

CC offsCCdaH - 62 rent (T1) to the value shown in Table 6.2-2 with
the JOG/SHUTTLE dials.

@ gainCCdaH (for rated-current catibration in C.C mode, H range)

+ Press the [LOAD] key for load-on. Apply
25.20A 5.00V 126.0W 5.00 V 10 the LOAD terminal. Adjust the cur-
CC gainCCdaH 25205 rent (I1) to the value shown in Table 6.2-2 with

the JOG/SHUTTLE dials.

® offsCCdaL (for offset calibration in C.C mode, L range)

‘ ' Press the {LOAD] key for load-on. Apply

0.034A 5.00V 0.2W 5.00 V to the LOAD terminal. Adjust the cur-
CC offsCCdal 178 rent (I1) to the value shown in Table 6.2-2 with
' the JOG/SHUTTLE dials.

gainCCdal (for maximum-current calibration in C.C mode, L range)

- Press the [LOAD] key for load-on. Apply

2.5%52A  5.00V  12.6W 5.00 V to the LOAD terminal. Adjust the cur-

CC gainCCdal 25456 rent(I:)tothevalueshownm’l‘ablcﬁ:l2wnh
the JOG/SHUTTLE dials.

® offsCRdaH (for offset calibration in C.R mode, H range)

» Press the [LOAD] key for load-on. Apply

0.324 3.00V 1.0W 3.00 V to the LOAD terminal. Adjust the cur-

CR offsCRdaH 63 rent ([1) to the value shown in Table 6.2-2 with
: the JOG/SHUTTLE dials.
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Chapter 6. MAINTENANCE AND CALIBRATION

® gainCRdaH (for minimum resistance calibration in C.R mode, H range)

25.2C0A 3.00V

CR gainCRdaH 21293

75.6W

(@ offsCRdaL (for offset calibration in C.R mode, L range)

0.03A
CR offsCRdal . 80

3.00V 0. 1W-

. Press the [LOAD] key for load-on. Apply

3.00 V to the LOAD terminal. Adjust the cur-
rent (1) to the value shown in Table 6.2-2 with
the JOG/SHUTTLE dials.

+ Press the [LOAD] key for load-on. Apply

3.00 V to the LOAD terminal. Adjust the cur-
rent (I1) to the value shown in Table 6.2-2 with
the JOG/SHUTTLE dials.

gainCRdaL. (for minimum resistance calibration in C.R mode, L range)

2.52A

CR gainCRdal 2345686

3.00V 7.6W

(8 offsCVda (for offset calibration in C.V mode)

CV offsCVda -6

1.00A 2.00V 2.0W

+ Press the [LOAD] key for load-on. Apply

3.00 V to the LOAD terminal. Adjust the cur-
rent (11} to the value shown in Table 6.2-2 with
the JOG/SHUTTLE dials.

In the load-off state, set the voltage of the DC
power supply at 110 V and its current limit at
1.00 A. With the JOG/SHUTTLE dials, adjust
so that Vi becomes 2.00 V when [LOAD] key
is pressed for load-on.

gainCVda (for maximum value calibration in C.V mode)

CV gainCVda 21685

1.00A ¢6.00V 6. 0W

@ offsCPda (for offset calibration in C.P mode)

CP off{sCPda 123

0.53A 3.00V 1.6W

« In the load-off state, set the voltage of C.V gain

the DC power supply at 110 V and its current

limit at 1.00 A. With the JOG/SHUTTLE dials,

adjust so that Vi becomes 96.00 V when
[LOAD] key is pressed for load-on.

In the load-off state, set the voltage of the DC
power supply at 3.00 V. Adjust on the power
supply side so that V1 becomes 3.00 V when
switched into the load-on state. With the JOG/
SHUTTLE dials, adjust so that current I1 be-
comes as shown in Table 6.2-2.

@ gainCPda (for maximum value calibration in C.P mode)

CP gainCPda 22345

25.20A 5.00V 126W

« In the load-off state, set the voltage of the DC
- power supply at 5.00 V. Adjust on the power

supply side so that Vi becomes 5.00 V when
switched into the load-on stale. With the JOG/
SEBUTTLE dials, adjust so that current Ii be-
comes as shown in Table 6.2-2.
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@ offsvad (for offset calibration of voltmeter)

, : ' « Press the [LOAD] key for load-on. Apply to
0.00A 1 : 50V 0.0W ".the LOAD termminal a voltage so that Vi reads
CC offsVad 1 1.500 V. In this state, adjust the voltmeter read-

' ing to 1.50 V with the JOG/SHUTTLE dials.

@ gainVad (for maximum value calibration of voltmeter)

' 1« Press the {LOAD] key for load-on. Apply to
_ 0.00A 99.0 QV 0.0W the LOAD teminal a voltage so that Vi reads
CC gainVad 28593 ©99.00 V. In this state, adjust the voltmeter read-

' ing to 99.00 V with the JOG/SHUTTLE dials.

® offsladNorm (for offset calibration of ammeter)
(when in single-unit operation)

» Press the [LOAD] key for load-on. Apply to
0.00A 5.00V 0.0 W the LOAD terminal a voltage so that Vi reads
CC offsladNorm —11 5.00 V. In the load-on state, adjust the ammeter
reading to 0.00 A with the JOG/SHUTTLE

dials. ‘

{8 gainladNorm (for maximum value calibration of ammeter)
(when in single-unit operation)

| _ « Press the [LOAD] key for load-on. Apply to
5.204A 5.00V 126.0W the LOAD terminal a voltage so that Vi reads
CC gainladNorm 26671 5.00 V. In the load-on state, adjust the ammeter
: : reading to the value shown in Table 6.2-2 with

the JOG/SHUTTLE dials.

@ offsladSum (for offset calibration of ammeter)
{(when master/slave parallel operation of two or more units)

, ‘s Press the [LOAD] key for load-on. Apply to
0.004A 5.00V 0.0W the LOAD terminal a voltage so that V: reads
CC offsladSum —12 | ' 500V. Inthe load-on state, adjust the ammeter
reading to 0.00 A with the JOG/SHUTTLE
dials.
O ga.;uxads 353t \J.Of maximum value calibration of ammete

(when master/slave parallcl operation of two or more umts)

» Press the [LOAD] key for load-on. Apply to
6.30A 5.00V 31. 5 w the LOAD terminal a voltage so that Vi1 reads
CC gainladSum 26689 5.00 V. In the load-on state, adjust the ammeter
reading to the value shown in Table 6.2-2 with

the JOG/SHUTTLE dials.
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If you press the [ESC] key when in a procedure within D through @), the display of [16:] of configura-
tion menu will resume. If you press the [ESC] key again, the display for setting of value for the mode
will appear.

Table 6.2-2

Calibration item Model
PLZ153W PLZ303W PLZ503W PLZ1003W
@ offsCCdaH 0.32A 0.63A 1.26A. 2.10A
@ gainCCdaH 25.200A 50.400A 100.80A 168.00A
@ offsCCdal 0.03A 0.06A 0.13A 0.21A
@ gainCCdaL 2.52A 5.04A 10.08A - 16.80A
® offsCRdaH 0.32A _ 0.63A 1.26A 2.10A
® gainCRdaH 25.20A 50.40A 100.8A 168.0A
@ offsCRdaL . 0.03A 0.06A 0.13A 021A
® gainCRdal 2524 5044 10.08A 16.80A
@ offsCVda , 2.00V 2.00V 2.00V 2.00V
@ gainCvda 96.00V 96.00V 96.00V 96.00V
@ offsCPda 0.53A 1.05A 2.10A 3.50A
@ gainCPda 252A 504A 100.8A 168.0A
@ offsVad 150V 1.50V 1.50V O L50V
@ gainVad 99,00V 99.00V 99.00V 99.00V
@ offsladNorm 0.00A 0.00A 0.00A 0.00A
@ gainladNorm 25.20A 50.40A 100.8A 168.0A
@ offsladSum 0:.00A 0.00A 0.00A 0.00A
| @ gainladSum 6.30A 12.60A 25.20A © 42.00A

5-10
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Chapter 6. MAINTENANCE AND CALIBRATION
6.3 Before Ordering Repair Service

When the Electronic Load has become seemingly in trouble, before ordering repair service, make it sure
that the cause of the failure is not a fundamental operating error on your side. Check the possible causes of
troubles and take corrective measures as described below.

If the trouble is not remedied still, immediately tumn OFF the power and stop using the Electronic Load.
Order your Kikusui agent for repair,

[Symptoms]

No operation at all even when the POWER switch is turned on. Nothing appears on the display.

[Check itemns) + Is a correct AC line voltage supplied to the AC inlet?
« Is not the fuse blown out?

[Probable causes] + Open-circuiting of AC power cable
+ Blown out fuse

{Remedies) « Replace the AC power cable.
» Replace the fuse (Refer to Section 2.2.2 "Changing the AC Line
Voltage Setting and Fuse.")

[Symptoms]
The display is dark.

[Check items] + Is not the AC line voltage low?
- Is the AC line voltage selector on thebottom panel correctly set?

[Probable causes) - The AC line voltage is too low.
« The AC line voltage selector settingis incorrect,

[Remedies) + Provide a correct AC line voltage.
+ Correctly set the AC line voltage selector,
{Refer to Section 2.2 "Connecting the ACInput Power Cable.")

[Symptoms]

The DC input current is unstable or oscillates.

[Check items] « Does not the load wiring has large loops?
- Is not the load wiring distance long?

[Probable causes] + The load wiring has Iarge Ioops.
+ No remote sensing is provided.

[Remedies] » Make use of the remote sensing function.
+ As required, connect a capacitor to the LOAD terminal (Refer to
Section 2.4 "Load Wiring."
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[Symptoms]

The setting value cannot be entered.

[Check items] « Is the configuration correctly set?
[Probable causes) « Configuration [3: Preset] has been set to [ON].

fRemedies] "« If [ON] has been set, the value can be entered with the [ENT] key.
(Refer to Section3.5.9 "Configuration.™)

[Symptoms]

Even when the [A] , [B] or [C] keyis pressed, the Electronic Load does not operate with
the recalled setting data.

[Check items] « Is setting of configuration [4: Recall ABCMem] correct?
[Probable causes] = Configuration [4: Recall ABC Mem] has beenset to [Safety].
[Remedies) « If it has been set to [Safety], the recalling is established by pressing

the [A] , {B] or [C] key and then the [ENT] key.
(Refer to 3.5.9 "Configuration.")

- [Symptoms]
Il The setting value cannot be changed by turning the JOC dial.
{Check items] + Is setting of configuration correct?

[Probable causes] + Configuration [10: Resolution (I)], [11:Resolution (1/R}], [12: Reso-
Iution (V)],and [13: Resolution (P)] are set to {.

[Remedies] ~« Set to a value you may require. (Refer toSection 3.5.9 "Configura-
tion."
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Chapter 7. SPECIFICATIONS
7.1 Electrical Specifications

Table 7.1-1

PLZISBWJ PLZ303W | PLZS5O3W (PLZI00O3W Unit

Operating voliage (DC) 1.5~120 v
Current 30 60 1290 200
RatEs | power 150 300 600 1000 W
Minimum operation start voltage % 1 0. 3 v
Opereting range H range 0~30 0~60 0~120 C~200 A
L range 0-~3 0~6 0~12 t~290 A
Setizg acuracy (wilh respoct toaled cureat) ¥ 2 £ (0. 3%+ 3 GmaA). [ £(0. 3%+6 0mA) [ {0, 3%+12 0mA}|+(0.3%+200mA —_
Setting resolution | H range 8 15 30 60 mA
) L range 0.8 1.5 3 6 mA
C-Cmode | Ageinst AC Hine volzge chimgs * 3 ) 3 mA
Regulalion
Against DC input voltage change * 4 10 mA
Temperature coefficient £106 of rated current (1ypical) PPM/C
Ripple and noise *5 | RMS5  *#6 3 5 10 20
Meswicomn ¥ AUN0A | A&IA | AT0A | wioon | ™
il L [ T oy [,
Measired cument At30 A | At60 A At100 A At100 A

*1: Theminimum vohage at which the Electronic Coment starnt drawing a current.

%2: Within a range of 23°C 5T

#3:  Atthe rated current a1 DC input voltage 5 'V, against +10% change of AC line voltage from nominal valve
%4: At a current of "(rated power)/(120 V)", against DC input voltage change of 1.5 Vo 120V

*5: At DCinput voltage 1.5 V, rated current

*6: 5Hzto500kHz

*7: DCiol5MHz

Table 7.1-2
PLZ153W | PLZ303W ; PLZ603W [PLZ1003W Unit
Operating range | H range 0.1~10 0.05~5 0.025~2.5 0.015~1 |oHM[n)
10~0.: | 20~0.2 40~0.4 Bh~1 siemens [S)
L range 1~100 | 0.5~50 | 0.25~25 | 0.15~10 |OHM[a]
1~0.01 2~0.02 | 4~0.04 §.6~0.1 |sicmens|s]
Setting resolution | Hrange .25 0.5 1 2.5 millisiemens
CR mode L range 0.025 0.05 0.1 0.25 [ms)
Seiling accuracy ¥ ] +[{1% of rated current}+cc)] -
Regula-| Against DC input vollage
tion change *2 § %
Temperature eocfficient +(1000 ppm/T + 1 m 0/C) at minimum resistance —
Ripple and noise As shown in Graph 1 (1ypical) ‘ -

*1 AL23T 5T, with input voltage 3V
*2: At the minimum resistance, against inpui veliage change between 1.5V and 3.0V.
Al other resisiances, the sciting accuracy is 60% (or better) of the maximum conductance [$] of the sct range against full-range input
vollage change.
With remote sensing at the load terminal.
*3: o=[3V-Se resistance] — [3V - (Set resistance + 8mQ)]
Remarks: Conductance [8}XInput voliege fV]=Load curremt [A]
Conductance [S}=1/(Resistance [Q7)



Chapter 7. SPECIFICATIONS

Tabic 7.1-3
PLZIS3W | PLZ303W | PLZHO3W |PLZ10Q3IW| Unit
Operating range (DC) 1.5~120 v
Setting accuracy *1 10.1 of rated voltage h %
C.Vmode | Setting resolution 3¢ mV
Input current regulation *2 0.01 of rated vohage %
| Temperature. coefficient %100 of rated voltage PPM/T
%*1: Within a range of 23°C 57T (with remote sensing for LOAD terminal)
*2:  Auinput voltage 1.5 V, against current change of 10% to 100% of rated current. (with remote sensing)
Table 7.1-4
PLZ153W | PLZ303W | PLZ603W |FLZ10GO03W| Unk
Operating range 15~130 | 30~300 §0~600 [100~1000% W
Setling accuracy *1 +0.2 of rated power %
Setting resolution 0,025 of rated power %
C.Pmode -
Input voltage regulation *2Z 2 of rated power %
Ripple *3 As shown in Graph 2 (typical) —
Temperature coefficient 41000 of rated power (1ypical) PPM/T
%1: Within a range of 23T £5%C (with remote sensing) with DC input vohage at 5V
¥2: At rated power, against input voliage charige of 6 V 10 120 V (with remote sensing)
*¥3: With input voltage ripple noisc & S mV
Table 7.1-5
PLZ153W | PLZ303W | PLZ603W |PLZICO03W}! Unt
Display digits ' A
30.00 60.00 99.99 99.89
Ammeter 120.0%2 200.0%2
Accuracy * 1 + (0.2 5%of FS+ 1 digit) % (0.2 5% of ES+ 3 digit) —
Temperature coefficient =100 of FS (ypical) PPM/T
Display digits 29.99 v
1260.0 ® 3
v
olmeter |, - curacy * 1 + {0. 2% of FS+ 1 digit) —
Temperaturs cocfficient + 100 of FS (lypical) PPM/T
Display digits 150.0 306.¢ 600 1000 w
Power meter
The displayed value is by caleulation {multiplication of current by voltage) —
*1: Within 2 range of 232°C ®5T

*2: Todown 1o one place of decimal if valuc is gresier than 100 A
To down 1o one place of decimal if value is grester than 100 V

*3:

73



Chapter 7. SPECIFICATIONS

Table 7.1-6
PLZ153W | PLZ303W | PLZ6O3W PL21003W Unit
Operation mode Constant-current —
S P b teR 200 500 ] .
. 1, 2,5,10 ms$
% ]| Seuing aceuracy * 2 (£30% of set value) =15 us —
Operation mode Censtant-volage constani-current -
f:g;zhing Time setling range 1~5000 ms
Time setling accuracy +5 of set value %
Operation mode Constant-current -
Soft starnt g
action Time seiling range 0.1, 1, 2,5, 10, 20, 50, 100 ms
% 1| Time setting accuracy (£30% of set value) =100 ps —
Remote sensing
Sensing vollage * 3 5 v
Overcurrent protector {OCk) Trips when the current has exceeded exceced the rated current Sy approximalely +5% |
_ Overheat protector (OHP) Trips 1o cut off the load current when the heat sink temperature has exceeded approximately 105C
: }:':ll::el:;vc Reverse polarity protector With diode and fuse
| Power transistor protector With fuse
Overvollage protector Trips to tem off the Joad switch
*1: ‘Within a DC input voltage range of 3 V to 120 V.

Tr {rise time) and Tf (fal! time) are for 10% - 90% change of current.

#2:

*#3; Upto2.5 Vperone-way of wiring

(Front sub-panel)

Seuing of Tr Tf is cffective when the load current change range is 2% - 100% of the rated current.

PLZ153W | PLZ303W | PLZ6O3W

PLZ1003W

Unit

Current monitor terminal

1 V output at rated current

Remote control conneclor

8-pin mini-connector (can be connecied 10 RC11 and RC02-PLZ)

. Output resisance 10k8
Trigger
signal Qutput voltage 3.5V
output
terminal Pulse width Approx.1 O g s
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Chapter 7. SPECIFICATIONS

Table 7.1-8
(Rear panel)
PLZ153W | PLZ303W | PLZ6O3W {PLZ1003W Unis
L0 slot | One unit of TB11,RS11 or MC11 can be installed -
C.C/C.R ¥1 | OAwhenat0V,mied current when at 10 V. (C. C mode) - _
voliage control 1erminal Maximum resistance when at 0 V, minimmum resistance when at 10V, (€. R mode)
C.C/C.R . Rated current when at approx. 0}, DA when a1 approx. 10k 3. {C. C mode) _
resistance control terminel Minimum rsivince whee 2 appror, 0, maimimesisiancs when stperer. 105 8. (C. R mode)
C. P voliage Rated power when at approx. 10V -
control terminal
Load-on/off moniter output Photocoupler (open collector)
lerminal Rated voltage - 3 0 -
Remote Raied current T S mA
.| control N . - : i
connector | Load-on/off signal input terminal Comparator level: Approx. 7V, —_
33k0 resistorpulled up to 15V,
Range select signal input terminal CMOS level. 10 kL) resistor pulledupto 5V, -
Trigger signal Output resistance] 10kn
output terminal
. Output voltage 3.5V
{isolatedsignal) Pulse width ) Approx. 10u &
Trigger input terminal CMOS level, pulled down with 100k (2 -
Current monitor terminal{curent SUM output)| 1V per rated output -
Short signal ouiput Relay contact cutput (25 V DC, 0.5 A) -
*1:  The offser 2nd full scale are adjustable.
Table 7.1-0
PLZ153W | PLZ303W | PLZ60O3W (PLZ1003W Unit
i i I
I | Allowable range  INominal voltagel
'@ 1 90 ~ 1101 100 1
R SO S . S .S i 1
Yol L®|108 ~ 1329 120 ] v
oltage ——T e ——— e —
AC® |® (180 ~ 220] 200 |
1@ Jz16 =~ 250] 240
AC line re- Selectable with switchsfor @, @, @ or ®.
quircments
Frequency ACS50/60Hz -
Power Approx. 50 Approx. 5 5 Approx. 70 Approx. 1 10 VA
(with GPIB board installed) (ps ) {65) (80) (120}
Inrosh current Approx. 18 - Approx. 2 2 Approx. 2 8 Approx. 3 2 A
With Primary to LOAD terminal 1500 V AC, for | minute -
standing
voltage Primary to chassis 1500 V AC, for 1 minuie —
Primary to LOAD terminal = 30 M0, with 500 Y DC —
Insulati
m:ﬁ;‘,iﬂ:s Input terminai 1o chassis = 20MO,with 560V EC —
LOAD terminal 1o chassis 230 M0, with 500 VDC —
Operable ambient temperature 01040 T
Operable humidity 30 t0 80 {no condensation) %RH
Storage ambicnt lemperature 201070 T
Storage humidity 30 10 80 (no condensation) %RH
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B Graphl
Set resistance and current ripple
< 3
(=9
[~ 9
=
a
B 2 4
3 S
11 /
0.5 4 /
1 5 10 20 40 100
(1) 020  (0.1Q) (0.05Q) (0.025Q)  (6.018)
Setresistance (£3)
Figure 7.1-1
B Graph2
5 i .
3 Set power and current ripple
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) j ) i
1.5 3 5 ID 15 20 120
Input voltage (V)
Figure 7.1-2
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Chapter 7. SPECIFICATIONS
7.2 Dimensions and Weights

PLZ153W : Approx. 8.5 kg

3 PLZ303W : Approx. 10kg
;E: [UNIT: mm]
A=A |
C L] -
:
| =
; 21483 §
b= =
[ — 7
—— o
=)
—1
&
]
=
Figure 7.2-1
< PLZ6O3W : Approx. 16 kg
5 PLZ1003W : Approx. 19.5 kg
E._ [UNIT: mm!}
P — l'[ o] 9 r
a
P
g
J . .
B I ——
= MAX. 450
4
< 43023
7 Py
o~ e
&
2
=
Figure 7.2-2
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Chapter 7. SPECIFICATIONS

7.3 Accessories

@®© AC input power cable .... 1 pc.

" (3P-2P adaptor accompanies only
the domestic models for use in Japan.)

Figure 7.3-1

® Remote control plags .... 2 pcs

Figure 7.3-3

& LOAD terminal covers .... 2 pcs

Figure 7.3-5

T

@ Spare fuses .... 2 pes

Figure 7.3-7

78

® Operation mamual .... 1 copy

Figure 7.3-2

@ Remote control plug covers .... 4 pcs

Figure 7.34

Lo
iy e?
@

() LOAD terminal bolts, nuts and
spring washers ... 2 pes.for each item
M6-14 (PLZ153W, PLZ303W)

M8-18 (PLZ603W, PLZ1003W) .
Figure 7.3-6

SS%

Seals .... 3 sheets

Figure 7.3-8
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The fuses as shown in Table 7.3-1 accompany the Electronic Loads.

Table 7.3-1

Model shipped for 100V AChline voltage

Model shipped for 200V AC line voltage

Installed in AC inlet, ESupplied separately,
]

Installed in AC inlet, i Supplied separately,

100V 5 200V 200V L 100V
PLZ153W 1.5A (SB) 1pc. §1A (SB) 2pcs. | 1A (SB) 1pe. §1.5A (SB) 2pcs.
PLZ303W 15A (SB) 1pc. §1A (SB) 2pcs. | 1A (SB) Ipc. §1.5A (SB) 2pes.
PLZ603W 2A (SB) lpc. él.SA (SB) 2pes. | L5A (SB) 1pc. izA (SB) 2 pes.
PLZ31003W 3A (SB) 1pc. | 15A (SB) 2pes. | 1.5A (SB) 1pc. §3A (SB) 2pes.
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7.4 Optional ltems

B Dedicated-type Remote Controllers

RC02—-PLZ RC11
(For controi of ali furctions and entry of numerical vatues) (For entry of numerical values)
Figure 7.4-1 Figure 7.4-2

M Interface boards

IB11 RS11 MC11S -
(GPIB) (RS-2320) (MCB: Multi-channel bus
Figure 7.4-3 Figure 7.4-4 Figure 7.4-5

B Memory card

=

N

SMC—32
Figure 7.4-6
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M Rack mount frames (for PLZ153W and PLZ303W)
KRA3J {(for EIA racks)

Figure 7.4-7

KRA1350 (for JIS racks)

Figure 7.4-8
Blank panels (for KRA3 and KRA150)
KBP3-6 (width 1/6) KBP3-3 (width 1/3) KBP3-2 (width 1/2)

Figure 7.4-9 Figure 7.4-10 Figure 7.4-11
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B Rack mount frames (for PLZ603W and PLZ1003W)
KRB3 (for EIA racks)

Figure 7.4-12

KRB150 (for JIS racks)

Figure 7.4-13
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The appendices on the following pages introduce an error message table,
sequence coding sheets, and a table of functions.

Contents Page
Appendix 1. Table of Error MEssages ....cocverrreeerrcrceneennne A-2

~ Appendix 2. Sequence Coding Sheets ....ccovvvrvevccrcecrniner.. A6
Appendix 3. Table of FUNCHONS ..voeerrvererrrernrerensesnserennnns A-9
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Appendix 1. Table of Error Messages

Error Message

Causes and Remedics

Alarm Status

A command is attempted to be entered when in an alarm status.
Eliminale the cause of the alarm, resel the alarm, and then enter the
command.

Argument Err

There is an error in an argument of the command line. Specify a
correct value for the argument. Be certain that the value is within
the valid range.

Change To CC Mode

There is a conflict of modes between remote sequence operation
and local panel operation. Change to the C.C mode with the

fr o

{I SET] key.

Change To CR Mode

There is a conflici of modes between remote sequence operation
and local panel operation. Change to the C.R mode with the
[R SET] key.

Data Clip

A value greater than the rated value of the Electronic Load is speci-
fied in the sequence data. Note that the data may be clipped. Has

not the range been set to L by mistake? Has not a wrong memory

card been installed by mistake?

Diff. Mode

The setting of the basic operation mode does not conform with the
command received. Select an applicable mode with a
CCCRMODE command.

EXECUTE 0

The sequence operation cannot run. Perform the EXECUTE 1
command and then ran the sequence.

Framing Error

A framing error occurred in RS-232C communication. There are
missing bits. Check the baud rate.

Invalidity

The command entered is invalid. Check the settings now in effcct.

Loop:0

The number of loops for the program is setat 0.
Setitat 1 or more.

MC Battery Empty

The backup batiery of memory card has discharged. Replace it
immediatcly. -

MC Cannot R/W

The memory card has failed. Replace it
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Error Message ‘ Causes and Remedies
MC Diff. Model The memory card is not formatted for PLZ-3W. Replace it with a
one formatted for PLZ-3W. '
MC Error An error occurred when in access to the memory card. Is not it

write-protected?

MC Format Error The memory card is not formatted. Format it.

MC None No memiory card ¢an be identified (no memory card is installed).
o Correctly install the memory card.

MC Write Protected The memory card is write-protected. Release it {rom the wrile-
protect.
Memory Full 7 No memory space is left to write steps of sequence program.

Memory capacity is for 256 steps {or 1024 steps).

Parity Error A parity error occarred in RS-232C communication. Check the
communication setup. '

REM Data Error Data of backup memory is destroyed due to discharge of the inter-
nal battery, or data of internal RAM is destroyed. The initial data
will resume. Leave the equipment in the power-on state for a
while.

R¥ Qverfleow An overflow occurred in the receiving buffer when in RS-232C
communication. Check the communication setup.

SEQ Status An invalid command is entered when in sequence operation (when
in RUN or PAUSE). Stop the sequence and then enter the com-
mand.

SHORT Status An invalid command is entered when in the Short state. Reset

from the Short state and then enter the command.

SLAVE Status An invalid command is entered when in the slave stalus. Resct the
| equipment from the slave status and then enter the command.

A3
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Error Message Causes and Remedies
Step None When erasing steps of sequence programs, erasure of ones which
are out of the range was attempted.
Step : 0 No step area is secured for the sequence program. Secure a space

with [2: Insert] which is a lower level of the edit menu.

Syntax Error

There is a syntax error in the command entered.

SW Status

An invalid command is enlered when in the switching operation.
Resel from the switching operation and then enter the command.

TX Owverflow

An overflow occurred in the transmitting buffer when in RS-232C
communication. Check the communication sctup.

Warning Data

A value greater than the rated value of the equipment is specified in
the sequence data, Note that the valoe may be clipped. Has not the
range been set 1o Low by mistake? Is a siep arca secured? Is not
the number of steps specified 10 be 07

*ALARM* EXT An external alarm signal is received.

*ALARM% FB1 The internal fuse has blown out. Stop using the cquipment,

®ALARM% FB2 Order your Kikusuoi agent for repair,

*ALARM* FB3

#ALARM¥* OCP The overcurrent protector has tripped due 10 a load current greater
than the rated current. Reduce the load current.

#ALARM* MCB A message that other device is in an alarm state is received via the
MCB bus.

#ALARM*% OHP The heat sink has been overheated. Check the cooling flow.
Check the air filter for clogging.

*¥ALARM* OVER-V An overvollage is applied to the LOAD terminal. The internal
components may be damaged. Immediately lower the voltage.

*RLARM* REVERSE

The voitage applied to the LOAD lerminal is in the reverse polar-
ity.

A4
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_ » The error messages enclosed in bold lines are those related to remote programming.
Message [Memory Full] is either dué to remote programming or due to local control
from the front panel. .
« If the same error message appears again after you have eliminated the cause of the
error, order your Kikusui agent for repair.
- Each of the error messages related to remote programming appears for about 1.5 sec-
onds on the display. The buzzer beeps in this case. '

A5
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Appendix 2. Sequence Coding Sheets

Coding Sheet (for Normal speed sequence)
Date:

Title:

Mode

Time unit: msec sec minute hour

: NI, NR, NV, NP

Sequence :

Description:

Name:

No.

Executle
Program

Loop

Chain

Sequence

End
Program

Comments

S01
S02
S03
S04
S05
506
507
S08

ja~ e~ Rika v Bia - Ry BERg v RS v G

| o o o o S o S

OO0 000n

tf oW o m

Program No.

Step
No.

SR

Specified
Value

Time

Trig

Load

Pause | Short Comments

A-6




Coding Sheet (for Fast speed sequence)

Title:

Date;

Mode

:FLLFR

" Time by Step :

Sequence :

Description:

Name:

APPENDICES

No.

Execute Loop
Program

Chain

End

Sequence | Program

Comments

501
502
S03
S04
505
S06
507
S08

o

v od oW o od oY g
o e S e o

OO0 0000

[es B e B o B es BN e o B o5 B a3 Y 0

Program No.

Step
No.

Specified
Value

Trig

Comments
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H Examples of Sheet Entry

Coding Sheet (for Normal speed sequence)

Tite:__Example Date: Name:
Mode : NI, NR,NV,NP Description:
Time unif: sec, minute, hour
Sequence
Neo. | Exccute Loop Chain End Comments
Program Sequence | Program
501 |P 1 L1 cC 2 E 16
S0z |P 2 L 2 c 3 E 16
S03 {P 3 L 1 cC 0 E 16
S04 | P L C E
505 | P L C E
S06 P L C E
S07 | p L C E
S08 | P L C E
Program No., — — —
Step SR Specified Time Trig Load |Pause| Short Comments
No. Value
1 S 0.00A 50ms 0 0 0 0 -Program 1
1 R 10.00A oms | 1 | 1] 0] 0
2 S 10.00A 20ms 0 1 0 0 p _
-Program 2
3 S 20.00A 30ms 0 1 0 0
4 S 0.00A 40ms 0 1 0 0
1 ) 5.00A 30ms 0 1 0 0
2 S 15.00A 8000ms 0 1 0 0 } ~Program 3
3 S 0.00A 50ms 0 1 0 0 :
1 S 0.00A 1ms 0 0 G 0 -Program 16




Appendix 3. Table of Functions

APPENDICES

Function

Mode or operation

c.C | C.R ] C.V | C.P

1. Local
operation

Control {rom front panel

O

Load-on/off function

O

Switching function

Soft start function

Memory function

Sewnp function

Short function

Normal speed sequence function

Fast speed scquence function

Configuration function

O— 0|0|0| 0

2. Remote
operation

Remote control with voltage

Remote conirol with resistance

Load-on/off function

Range select function

Trigger signal output

Current monitor output

Short signal output

Load-on/off signal output

3. Panel
display

Yoltmeter

Ammeter

Power meter

Meode indication

Alarm indication

GPIB statns indication

4, Others

Protective functions

Master/slave parallel cperation

Automatic fan speed control

Remote sensing

olololololololololololololo o

5. Optional
functions

Computer control (via one of the following interfaces)

GPIB {with IB11)
RS-232C (with RS11)
MCB (with MC118)

Full remote control of front panel functions

‘(with RC02-PLZ)

Numerical value entry (with RC11 or RC02-PLZ)

Expansion of setup memory ¢apacity (with memory card)

O

Storage of sequence files (with memory card)
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Index

Alphabétic order

3 eeeeresaseesieasessesssisssssesisnisarrsaryoreraersanataaes 4-9
S 4-9
s etms e es st s e s assn st nens 4-3
M. . 43
R TR ORN 4-3
() v enessssss s 43

N el S 3.34
Abnomal indications ..o, 278
L ORI &
AC input voltage and frequehcy TS |

AC line voltage selector .cooverveveecvcr e 5-7
AC ling voltage SELNG vuvverreerreeeersirenes 2-5
AC power cable cONNECHON .ovevvrvvvecevieeen. ¥
ACCESSOTIS c.errrevcrerscerrenaercraresrmnessstesnsasseans 7-8
Accessories (ustrated) v e VI
Acknowledge Message v ernerre v e 4-7
Alr exhaust JOUVer ..o, 5-5
Alr intake IOUVET ...c.orrvmrrrnveresrrererererennas 52
ALARM EXT cooooeeecrrsonnsnsssseressarssnnss Aot
ALARMFBI ..ocveevrcrrcnssesssssecesissmenenens A-4
ALARM B2 ccoivvverirvsmssssererasierenens A-4
ALARM FB3 ..oreereveverenremesascsenanenns A-4
ALARMMOCB ..oirrrrcvnrrnneesenn e A-d
ALARM OCP....corerevrecnrerirrmecrnrensnenennas A-d
ALARM OHP oo A-4
ALARM OVER-V e, A-4
ALARM REVERSE ... A-4
Alarm actions and meSSAEES .vvvererrirrinern, 3-36
AlArm BUZZET v nrececirasraenaen,. 2711
Alarm detected .o, 3-36
AlArm INPUL v e 3-62
Alarm OutPUL ettt enes 3-62
Alarm Status (qrror MESSAZEY cuvvreereereencanns A-2
ALL et 3-31
Ammeter calibration ... 3-76
Analog remote control of C.P mode ......... 3-67
Analog remote control of C.R mede ......... 3-65
Analog remote contral, in C.C mode ........ 3-63
ADDPENAICES ..errer e cnnreeemrnesnsenrs st A-1
Applicable interface boards......vveveeeerenens 4-3

Argument Err (€110r Message) e erveerne A=2
ATTOW KCYS ovvivrrarrerearsarsesessssrassssinmeasssassars 5-5
(B)

Back-up MEmoOTy e veve s sisiearsesnessnnes. 3-31
Basic commands.......ccoceeerriecereercnsneneenee. 4-10
Basic Operation Method ..ceeececeinnenna. 3-12
Basic rules of panel operation .....veecenns 3-5
Before ordering repair service wueerens 6-11
Blank panels ..o 7-11
BOArd SI0t e neecra s s 5-6
Buffer it smvneensereersasassesnnserees | 3737
(C)

LOR G 11 Lo+ TR UR U 3-7
C.C mode of 0peration ......cccovpeeececceecee. 3-6
CLICRIAMDS e srerernnane 373
C.R mode of OPEration ........uwvvesreseensnns 3-6
C.V Mode of Operation .....ouvecveerenercerenenes 3-21
Calibration ..coeeeermsnesrcerenrnseenmenssensorees 3553
Calibration INSIruments ... cevrrcemserennees 0=3
Calibration Mode Entry Procedure ........... 6-6
Calibration Procedure. ... reereeereesccnennes 6-7
Caltbration SEMP ...vvvveverreiirisvernsssmcsscaies 6-5
Caution for memofy card in access ...on.-. 5-5
Caution SIZN .ecvveererevcrreriareorcasnesanresserneenes ¥1E
CCRANGE ..o rvvrvcenreerereresreessssereresesrenes 4-41
Chaiil SEGUETICE vuveeeeeerereeraeeecrerreseeresresres 3-42
Change To CC Mode (error message)....... A-2
Change To CR Mode (error message)....... A-2
Changing fUSES ...iuvmrnrinrnieerrnsnesrersi 2-5
Changing the ranges, in C.C modz............ 3-12
Changing the ranges, in C.R mode............ 3-18
CRAIACLEIS wuvirereetireee e s emee e enencenes 403
Cleaning the dust fIliEr . meereecersnn 6-2
Clca'ning the front panel .....veeercreenens 072
Commands and contro! codes flor

RS-232C ONLY creivvereer e veensreseseans S 4.26
Commands and special codes for

GPIB 0Ny ccoerrcevriiemserinimie e sesnirensiene. 4227
Commands for MCB only ..cocccvvevvceccvineeene 4-25
Composition of this instruction

INANUAL ettt ce e s smeens XiI
ConfIguralion ....ccccvveveriererereesesresessessessnens 3-3%
Connecting the AC input power cable ...... 2-6
Connectors (ACCESSOTIES) wuvriaerrsarserssnes 3-62

Index
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Index

Connectors for flat cables..uvevvevecrerennas 3-75
Constant current {C.C) mode ...cvvveveivienn. 3-6
Constant power (C.P) mode .vveeececcicanes 357
Constant resistance (C.R) mode ..cevvrrvere 36
Constant voltage (C.V) mode ..covvecrevennen 3-7
Contrast CONrol v msirnnroscsnienesnns 5-5
CRRANGE....cou.e.. . 4-41
CTRLZ o cercemrenensectnrssnsresenssnessesesssnsssanss 4-26
CURR cooirreecensemmrrsrers e s cissmss s sonsssssanas 4-11
GV st eas s s sr e e eassssesasannan 4-11,4-29,4-30
(D)

Danger SIENS covvereirenerere e reneernenece s VII
L O SO 4-9
Data ClP coeeevererevreeene e eeeee e ceeaeeee e A2
DT rerermrrerere e rerecnee et cr s e 4-3
D3 i e sasses s raenens 4.8
DCL et sars v rsrersesesessssssss s ssemeresese 4.27
DElMIET e s enreeseeraees 4-4
Description of Commands ....c.eeveinnneee. 49
Descriptions of Front and Rear panels ...... 3-3
DI, MOGE crvves e seesensesssessesesesesnsensenens A
Dimensions and Weight ceee e eeeeresrenenns 7-7
Direction of socket for mating .......oveeeeee 3-75
DISPIAY ot vt et ens 92
(E)

End program ..o 3-42
ENTER KEY croivivieieveersencrereesesasenesesrsanenens 5-4
Environments ......... . 22
EOS et e e 4-23
ERR ....... . 424,428
JERT O v’ . 5-4
Examples of remote programming ..., 4-33
EXECUTE ottt veesrevsnnsnans 4-23
EXECUTE Qo cerverer e renrerannans. A2
EXCCULION UMC wiereverereiercceeeen e e res e seennees 3-28
Bxecution time of S18DS wvvvveccinerresranenenas 3-41
EXTALM e vemreeerreneeevessnennenns. 4229, 4230
External control {remote ¢ontrol) ... 3-62
(F)

Factory defaults for s€tUp covvvrecceevnceceveeee. 3-32
Fast speed SEqUENICE woererieecercecrrmvrrarnserer 3739
Fast specd SeqUence .....owieeererscesencnnnres 3-40
FAU o vrmreresere st ssssassssssssrsssns s sesnaes 4-24, 4-28

12

Flow control .o e
Format MC ...
Formal of sequence edit display wuvveecreenns
FR mode of sequence operation ...
Framing EITOr ..o
Frequency response ... e ereerceresrerees

Frequency response when in C.C mode.....
Frequency response when in C.R mode ...

FUNCLOM KEYS cvvveeerensvnnrsinraserssssassrssssseses
FUNCLION SEIECL wriceeeeeieciserereesserassessrarnnns

T BIRTC) yey Ll Y2 ) U
GPIB INEITACE eoomeeeeeeoee e
GrOUNG ... e s e s

HEAdOT s s

Hierarchical menu system ....oviiinnien
How to use the handles

(t)

ISETKEY corcmisresr e sesmes e snsmncns
T SET valUC oottt ettt raeea e e
I/F GPO1
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I/F MCOL et rec et e e e e eas 34
IENODE i reerereresresensersneresessassns 3-4
IDN coereveverserrnsnsessermnsnssrrerersasssssssassenssenss 424
Inductance of load Wiring .vveveeverievrerernnnee 2-12
Initial QriftS .coesreerrer e remsecrnsesreraresssssenes 6-5
Initial values Of SEWP cvvvevveeerree e nreesriesnnnas 3-32
Initialize SEtup .covvreeremnencesrct e 3-31
Inspeciing ihe AC inpui power cable ........ 6-3
Installing the Iouver....civveccvienisarenns. 6-2
INErface .oovvveeeererrereevines s e 3735
Interface Boards .c...ceovviecenivierirceee s i-3
Invaldily v, A-2
IRANGE ... rrrre s ressscrsssessessereenrmineens. 4215
Items that can be set {OT SIEPS .vecvererevercenns 3-41
(J)

TT et s 5-5
J1, pin assignment ............. reeetsenessaerrnanas 3-62
J2, PN aSSIgNMENL .ovvceeeeercecrer s esesres s 3-61
JOG/SHUTTLE dials ..oeeeeveeeeeee s 5-4
(K)

KBP3-2 e rensssssisss s eresesnsnnns 7-11
KBP3-3 e cerveserteererssessssssersssssssssenas 7-11
KBP3:6 et enrasssssrssssssnsasssesermens 7-11
Keylock Functon s 3-30
KRAZ vt v veesssenesssssssssereressmantonss 7-11
KRAISD ettt e 7-11
(L)

LCD (liquid crystal display)....... 1-3
LLO ettt 4-25, 426
LOAD e cverentecemsseeseisneesessensessnsssesnes 4.11
LOADKEY oreeeereeereeeeeneserarecasssessessssesens 5-2
LOAD terminals, on front panel ......... . 5-2
LA LEIINALS oo srerensenirencaesrsrrs 56
Load Wirifg vueveesesesesensessssssssnssissesssnsienss. 2-10
Load-on/off speed ...ovvveeeeeceeeerecceenne 3-20
Load-on/off with a contact signal ............. 3-69
LO0D: B ettt A-2

(M)

Maintenance and calibration .....cccveeeeveeens
Maintenance and inSPection ...
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