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1. Outl ine 
The PA series are compact and high -
performance DC constant voltage/constant 
current power supplies, each having the 
3.5-digit vo l tage/3 - digit current L E D 
indicator. 
The output can be changed in a range of 
0 to the rated voltage/current by the serial 
control method. The constant voltage can 
be set finely by using the coarse/fine 
adjustment dial even though the output is-
off. The output voltage and current values 
can be digitally displayed at the same time. 
The PA series have the output on/off and 
output sensing termianl functions allows a 
variety of external remote controls, so they 
are high cost — performance universal and 
compact power supplies that can accom
modate a wide range of users' requests 
for research and development or as the 
aging power supply or various fixed power 
supplies for systems. 

2. Features 
- Low ripple and low noise power supply 
By using the series regulator method, the 
ripple and noise are minimized. Also, a 
lower temperature coefficient and excellent 
electrical characteristics are provide. 
- Voltage/current concurrent digital LED 
display 
The voltage is displayed in 3.5 digits with 
the auto range (20.0 V or more). The 
current is displayed in 3 digits. By using 
LEDs, the voltage and current can be set 
or checked at the same time. The constant 
voltage operation is indicated by a green 
L E D , while the constant current operation 
is indicated by a red LED. 
- Increase in output by serial/parallel 
operation 
The output voltage can be increased by the 
serial connection, while the output current 
can be increased by the parallel connection. 
Through the one - control serial/parallel 
operation, .a master power supply can control 
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multiple slave power supplies. 
- Floating output and output sensor 
terminal 
Since the output terminal employs the 
floating output, either positive or nagative 
polarity can be applied. 
The panel has the output sensor terminal 
to be used when fine setting of the load 
terminal voltage is needed. 
- Systematization by using various remote 
controls 
Since the remote control terminal is 
provided, the output can be turned o n / 
off by an external contact signal. The output 
voltage or output current can be remotely 
controlled by external voltage 0 to 10 V 
or input resistance 0 to 10 kiloohms. 
- By using the GP - IB adapter, the output 
can be turned on / o f f and the output 
voltage/current can be controlled by G P -
IB. 
Note : 
To use GP - IB , modification of the 
equipment is needed. 
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3. SPECIFICATIONS 

Item 
Model 

P A 1 8 - 1 . 2 P A 1 8 - 3 P A 3 6 - 1 . 2 P A 3 6 - 3 P A 7 0 - 1 

Output 

Output voltage 0 - 1 8 V 0 - 3 6 V 0 - 7 0 V 
Resolution ( logical value) 4.2mV 8.4mV 16.6mV 
Voltage s e t t i n g d i a l With coarse / f ine adjustment One rotation 
Output current 0 - 1 . 2 A 0 ~ 3 A 0 - 1 . 2 A 0 ~ 3 A 0 ~ 1 A 
Resolution ( logical value) 2mA 4.8mA 2mA 4.8mA 1.6mA 

Constant voltage c h a r a c t e r i s t i c s (CV) 

Input f luctuat ion For AC +/- 10% fluctuation *1 l m V 2mV 5mV 
Load f luctuat ion For 0 to 100% fluctuation *1 2mV 3mV 2mV 4mV 5mV 
Ripple and noise rms(10Hz~lMHz)*2 0.5mVrms ImVrms 
Transient response Standard value (current 5% to 100%) Typical 
Temperature coeff i c ient Standard value 100ppm/°C Typical 
Remote control External voltage/output voltage 

ra t io ApproxlOY/18V ApproxlOV/36V ApproxlOV/70V 

Remote control External resistance/output voltage 
ra t io Approxl0:kn./18V Approxl0k«/36V Approxl0kfi/70V 

Constant current c h a r a c t e r i s t i c s (CO 

Input f luctuation For AC+/- 10% fluctuation 2mA 
Load f luctuat ion For 0 to 100% fluctuation 10mA 10mA 15mA 10mA 
Ripple and noise rms(10H2~lMM*2 ImArms 2mArms ImArms 
Temperature coeff i c ient Standard value 250ppm/°C Typical 
Remote control External voltage/output current 

rat io ApproxlOV/l. 2A ApproxlOV/3A ApproxlOV/l. 2A ApproxlOV/3A ApproxlOV/lA 

Remote control External resistance/output current 
ra t io Approxl0kfi/1.2A Approxl0kfi/3A Approxl0ko/1.2A Approxl0kn/3A ApproxlOkn/lA 

Constant voltage operation indication Green CV LED on 
Constant current operation indication Red CC LED on 
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' — — M o d e l 
Item — 

P A 1 8 - 1 . 2 P A 1 8 - 3 P A 3 6 - 1 . 2 P A 3 6 - 3 P A 7 0 - 1 

Digital meter indication 
Voltmeter indication Red 3 .5 -digi t LED Maximum 19. 99 V, fixed range Maximum 19. 99 V/99. 9 V, auto range 

Accuracy Output on + (0. 2%rdg+ldigit) 23°C±5T: 80%RH or less 

Ammeter indication Red 3-digi t LED Maximum 9. 99 A, fixed range 

Accuracy. Output on *3 ±(1 .0%rdg+2digi t ) 23°C±5°C 80%RH or less 

Sampling rate Approximately 2. 5 times/second 

Functions 
Output on/off Remote-controllable The red LED lights when the output i s on. 

Remote sensing Possible by using the (+S) and (-S) terminals on the panel. 
Compensation i s possible for up to 0.5V in one way. 

Serial operation Master/slave mode One-control s e r i a l operation possible (within the grounding-resistant voltage) 

Paral le l operation Master/slave mode One-control para l le l ooperation possible (for same models only) 

Operating conditions 
Operating temperature/ 
humidity range 0 ~ 4 0 t 10~80%RH 

Storage temperature/ 
humidity range - 2 0 ~ 6 0 t 10~85%RH 

Cooling method Natural convection 

Output polar i ty +(Red)-(white)GND(Black),positive or negative grounding possible 

Grounding-resistant 
voltage ±250VDC 

Insulation resistance Between the chassis and input power 
supply DC 500V 30MQ or more 

Between the chassis and output 
terminal DC 500V 20MQ or more 

INPUT 
I input power AC100V±10% 50/60Hz 120V/220V/240V± 103S(Maximum 250 VAC) Internal switching possible 

Power consumption Approx62VA/45W Approxl40VA 
/105W 

Approxl05VA/80W Approx250VA 
/185W 

Approxl50VA 
/113W 

Accessories l l .One copy of instruction manual 2(Two sensor plugs 
13 Two fuses . 
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Model 
Item " ——— 

P A 1 8 - 1 . 2 P A 1 8 - 3 P A 3 6 - 1 . 2 P A 3 6 - 3 P A 7 0 - 1 

Dimentions and weight 
Dimentions (Width x Height x Depth)mm 104 x 147 x 180 104 x 147x215 104 x 147 x 180 138 x 147X230 104 x 147x215 

Maximum Dimentions (Width x Height x Depth)mm 108 x 161 x 200 108 x 167X265 108 x 161 x 200 142 x 167X290 108 x 167x265 

Weight Approximately 
4kg 

Approximately . 
5.9kg 

Approximately 
4. 6kg 

Approximately 
8. 6kg 

Approximately 
6.0kg 

* 1 The sensing terminal is measured in non — open mode. 
* 2 Measurement is done by grounding either positive or negative 

output. 
* 3 After warm up for approximately 30 minutes when the current 

is fed 

• Circuit and ratings subject to change without notice due to developments in technology 
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Size of each model 
A B C D E Size 

P A 18—1.2 104 161 108 200 s 
P A 18—3 104 167 8 108 265 M 
P A 3 6 — 1 . 2 104 161 108 200 s 
P A 36—3 138 167 8 142 290 L 
P A 70—1 104 167 8 108 265 M 

External view 
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4. Precautions for Use 

Befor using this equipment, be sure to read 
the following : 

1. Power voltage check 
* Use the power voltage whithin the rated 
range. The rated voltage of this equipment 
is single-phase 1 0 0 / 1 2 0 / 2 2 0 / 240 VAC 
+ / - 1 0 % (maximum 250 VAC) ,50 /60 Hz. 
* The rated voltage is shown on the rating 
nameplate beside the power input connector 
on the rear of this equipment. 
* For power voltage rating change, seethe 
description of maintenance. 

2. Power code connect ion 
* Insert the power code plug into the outlet 
at the rated voltage accurately. 

3. Notes on connecting the output terminal 
* This epuipment. is a floating type power 
supply. In normal use, connect either ( + ) 

or ( - ) output terminal on the panel to 
the GND terminal (case GND) by using 
a short bar. 
* Sensor terminals (+ S) and ( - S) on 

the panel are remote sensing terminals. In 
normal use, do not insert the plug. 
If the plug is inserted, the internal sensor 
contact is opend and an error occurs in 
output voltage indication. 
For the remote sensing connecting method, 
see 6.2 in operation procedures. 

4.Output current value setting 
' * To set the constnat current value, short 
— circuit output termianls (+ ) and ( - ) 
and deliver the output current. 

5.Switches and terminal on the rear 
* Check that the MASTER / S L A V E 

switch on the rear has been set 
to MASTER (up). 

* Check the remote switches 
(SI to S4) on the rear have been set to 
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LOCAL (up). 
* Do not connect the remote terminal on 
the rear unless the master/slave or remote 
control operation. 

6.Digital display 
* One digit flickers in digital display on 
this eqipment. This is caused by the 
performance of the A / D converter but not 
by the ripple/noise factor in the output. 
* If the commercial - use power contains 
much commomn - mode noise or a strong 
noise source exists near this equipment, 
display may be unstable. Therefore,care 
must be taken. 

generating material, or stack up some sets 
of this epuipment. Use this equipment in 
a well - ventilated environment. 
* The heat sink on the rear of this 
equipment may become hot during operation. 
Check ventilation and do not put materials 
that will be affected by heat near this 
eqipment. 

7.Installing environment 
* When this equipment is used, the ambient 
temperature should be in a range of 0 to 
40 °C 
* This eqipment employs natural conve -
ction. Do not stack things on this 
equipment, put this equipment on a heat 
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5. panel Explanation 
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5 - 1 Front panel 

Figure 1 
P A 1 8 - 1 . 2 P A 3 6 - 1 . 2 

P A 1 8 - 3 P A 7 0 - 1 

Figure 2 
P A 3 6 - 3 



(1) POWER ON • / O F F • 
Power switch. When this switch is pressed, 
power is turned on and this equipment 
starts. 

(2) OUTPUT key /OUTPUT LED (red) 
Output on/off switch. If the OUTPUT key 
is pressed, the output LED lights and output 
is done. The voltmeter/ammeter indicates 
the current output value. If the OUTPUT 
key is pressed while the output L E D is 
lighting, the output LED goes out and the 
output is stopped. In this case, the voltmeter 
indicates the voltage value that has been 
set. (Upon power on, the output LED always 
goes out and the output off mode is set.) 

(3) Digital vo l tmeter (3.5 - digit LED 
indication) 
The output voltage and the voltage value 
that has been set are indicated. 

(4) Digital ammeter (3 - digit LED 
indication) 
The output current value is indicated. 

(5) CV LED (green) 
Constant voltage operation indicating LED. 
If this LED is lighting, the constant voltage 
operation mode is indicated. 

(6) CC LED (red) 
Constant current operation indicating LED. 
If this LED is lighting, the constant current 
operation mode is indicated. 

(7) VOLTAGE COARSE 
Coarse adjustment dial to set the voltage 
value for the constant voltage operation 

(8) VOLTAGE FINE 
Fine adjustment dial to set the voltage value 
for the constant voltage operation 
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(9) CURRENT 
Dial to set the current value for the 
constant current operation. 
The limited current value for the output 
current can be changed or set. 

(10) Output terminal ( + ) 
Terminal to fetch the ( + ) output 

(11) Output terminal ( - ) 
Termianl to fetch the ( —) output 

(12) GND terminal 
Connected to the cabinet by the grounding 
terminal. Normally, it is connected to the 
( + ) or ( - ) terminal by using a short 
bar. 

(13) Sensor terminal (+ S) 
( + ) output remote sensing terminal, 
Normally, do not insert the plug. 

(14) Sensor terminal ( - S) 
( - ) output remote sensing terminal. 
Normally, do not insert the plug. 

Note : 
Do not insert the plug into sensor terminal 
( + S) and ( - S ) unless the remote sensing 
operation is done. If the plug is inserted, 
the internal sensor contact is opened and 
an error occurs in output voltage indication. 
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Figure 3 

15 

5 - 2 Rear panel 

(15) M A S T E R / S L A V E 

swi tch and terminal 
This switch is used for one (Control parallel 
operation in master/slave 
Normally, set it to MASTER. 
(For details, see the description of one -
control parallel operation.) 
(16 ) L O C A L / R E M O T E 

swi tch and terminal Constant voltage, 
constant current, or output o n / off remote 
control changeover switch. Normally, set it 
to LOCAL. Panel operation is allowed if this 
switch is set to LOCAL. If this switch is 
set to REMOTE, remote control is allowed. 
(For details, see the description of remote 
control.) 
(17) Power cord 
Approximately 2 m code with plug to 
connect the input power 
(18) Heat sink 
Heat radiator. It may be hot during 
operation, so care must be taken. 



6. Operation Procedures 
6 — 1 Single operat ion 
* If this equipment is used alone, perform 
the panel operation. 
* However, check that the swithces on 
the rear have been set as shown below. 

M A S T E R / S L A V E switch : MASTER 
L O C A L / R E M O T E (SI to S4) switch : LOCAL 

6 - 2 Remote sensing 
* When the load is connected to this 
equipment, the load terminal voltage 
fluctuates as load variation by voltage 
reduction caused by the output terminal 
contact resistance and connecting wire 
conductor resistance. 
* For fine setting of the load terminal 
voltage, insert the attached sensor plugs into 
the output sensor terminals (+ S) and ( -
S) on the panel. Perform connection as 
shown in Figure 4 and carry out remote 
sensing. 
* For this equipment, the output line 
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voltage reduction can be compensated by 
0.5 V for one way. If the sensor plug is 
inserted, the internal sensor contact is 
opened. 
* In normal use, do not insert the plug. 
Note : 
If remote sensing connection by inserting 
the sensor plug is not done, the output value 
may be high and the load may be destroyed. 

Note : 
For connection to the sensor terminal, be 
sure to use the attached sensor plug. 
Sensor plug (2.5mm diameter) 
Connect to the hot side. 

Note : 
Do not wire to the shield (outer) terminal 
of the sensing plug. 



LOCAL 

REMOTE 

one - control 
parallel 
operation 

Figure 5 

'Load" 

Fig 4 

Note : 
If the load is too far apart, oscillation may 
be caused by the output line inductance and 
capacitance. In this case, connect an 
approximately 100 juF electrolytic capacitor 
in parallel with the load terminal. 

6 — 3 Various remote contro l funct ions 
* Remote control application function on 
the rear 
(Upon shipping, the M A S T E R / S L A V E and 
L O C A L / R E M O T E swithces are set as shown 
in Figure 5.) 

PARALLEL OPERATE •CV REMOTE- C.C REMOTE OUTPUT 

MASTER 

SLAVE 

IN 

OUT 

Output 
voltage 

( v o l t a g e / 
resistance) 
control 

Slave in one 
- control serial 

operation 

Output current 
( v o l t a g e / 
resistance) 
control 

Output 
control 

O N / O F F 

ON O F F 
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^ Remote control application 
- ^ ^ R e m o t e function 

Operating method — 

MASTER 

SLAVE 

CV remote 

voltage/ 

resistance 

CC remote 

voltage/ 

resistance 

OUTPUT 

O N / O F F 

Single operation of this equipment Set to M O o r O O o r O o 
One - control 

parallel operation 

MASTER Set to M O o r O O o r O o One - control 

parallel operation SLAVE Set to S X X X X X 

One - control 

serial operation 

MASTER Set to M O o r O O o r O o 
One - control 

serial operation SLAVE Set to M X X X X X 

O : Remote - controllable 
x : Not remote - controllable 
* Handling of the connecting terminal on 
the rear 
Install the connecting cord to the connecting 
terminal at the bottom on the rear as 
explained below. 
1) F i t a thin screwdriver into the slit 
(concavity) to the right of the cord 
mounting round hole of the terminal. While 
pressing with the screwdriver, insert the 

cord end into the round hole. 
2) Upon removal, pull out the cord 
while pressing the slit with the 
screwdriver. 

Connecting terminal 

Note : 
Applicable connecting wire; 
Single wire 0.4 to 1.0 mm dia.(AWG26 to 
18) 
Stranded wire 0.3mm2 to 0.75 mm2 (AWG22 
to 20), strand diameter 0.18 mm or more 
Standard bare wire length: 10 mm (Solder 
the bare wire for stranded wire.) 

2) Inseri the 
connecting cord. 

1) Press with 
a screwdriver. 

Figure 6 
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Figure 7 

OUTPUT terminal closed : Output off 
OUTPUT terminal opened : Output on 
Set the OUTPUT switch on the panel to 
ON for operation. 
Notes : 
- Use the potential of the external signal 
by floating from the ( + ) and ( - ) outputs 
and GND (case GND). O n / o f f can be 
controlled by using a photo coupler. 

- 5 mA and maximum 5 V are applied to 
the external contact. 

6 — 5 Constant voltage remote control 
1. Output voltage control by an external 

voltage 
* The output voltage can be controlled by 
a 0 to 10 V external voltage. 
1) Turn off the power switch. 
2) Set the CV REMOTE S I and S2 switches 
on the rear to REMOTE. 
As shown is Figure 8, connect the external 
voltage and external fixed resistance. 
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6 - 4 OUTPUT o n / o f f remote control 
Output on/o f f can be controlled by an 
external contact signal. 
1) Turn off the power switch 
2) Connect the external contact signal to 
the OUTPUT terminal on the rear as shown 
in Figure 7. 

LOCAL 

REMOTE 

OUTPUT 

or 

R1 =10k n 

LOCAL 

REMOTE 

Figure 8 

Relationship between the output voltage (Eo) and 
external voltage ( E l ) 

E o = E m a x V F 1 f V l ° U t P U t V 0 l t 3 g e 

10 Emax : Maximum rated voltage 
. E l : External voltage 

( 0 ^ E l ^ 1 0 V ) 



Note 1 : 
- The ( - ) side potential of the external 
voltage ( E l ) is that of the output ( + ) 
terminal. 
- Since the ripple/noise factor in the 
external voltage is amplified and appears in 
the output, use the external voltage with 
less ripple/noise. 
- The E l input impedance (Zin) is as 
follows : 

Rated 
voltage 18V 36V 70V 

Zin 
Approx. 

6.1k Q 

Approx. 
3.1k Q 

Approx. 
1.6k Q 

— For E l connection, use a two - conductor 
shield. Connect the outer shield as shown 
in Figure 8. 
Note 2 : 
- Use a matal film resistor 1 /2W at an 
approximately 100 p p m / T ^ temperature 
coefficient for R l = 10 kiloohms. The 
maximum rated voltage is applied to R l . 

Note 3 : 
- If the S2 switch is set to LOCAL, the 
output voltage can be controlled manually 
(by using the voltage setting dial on the 
panel.) 

2. Output voltage control by an external 
resistance 
* The output voltage can be controlled by 
a 0 to 10 kiloohm external resistance. 
1) Turn off the power switch. 
2) Set the CV REMOTE S2 switch on the 
rear to REMOTE. As shown in Figure 9, 
connect an external resistor (VR1 = 10 
kiloohms). 

LOCAL 
REMOTE 

Figure 9 

V R i =10 kn 

Relationship between the output voltage (Eo) and external 
E m a x resistance ( V R l ) 

10 X V R 1 [ V J E o : Output voltage 
V R i ^ l O k n Emax : Maximum rated voltage 

V R l : External resistance 20 



Note 1 : 
- The terminal (1) side of the external 
resistance (VR1) . has the potential of the 
output ( - ) terminal. 
- For VR1, use 1/2W at an approximately 
100 p p m / t temperature coefficient with 
less aging and noise. 
- The maximum rated voltage is applied 
to VR1. 
- For connection of V R 1 , use a two -
conductor shield. Connect the outer shield 
to the ( + ) output. (See Figure 9.) 
Note 2 : 
- If VR1 is opened, overvoltage occurs on 
the output. 
- When switching the resistance with a 
switch, use the short - circuit type so that 
the circuit will not be opened. 
Note 3 : 
- If S2 is set to LOCAL, the output voltage 
can be controlled manually (by using the 
voltage setting dial on the panel). 
Note 4 : 
- Do not set the S2 switch to REMOTE 

while the output is on . A voltage higher 
than the maximum rated voltage may be 
applied as output and the load may be 
destroyed. 
6 — 6 Constant current remote control 
1. Output current control by an external 
voltage 
* The output current can be controlled by 
a 0 to 10 V external voltage. 
1) Turn off the power switch. 
2) Set the CC REMOTE S3 and S4 switches 
on the rear to REMOTE. 
As shown in Figure 10, connect the external 
voltage and external fixed resistance. 

LOCAL 

REMOTE 

Figure 10 
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Relationship between the output current ( I o ) a n d external voltage(E2) 

I o = 1 m a x x E 2 ( A ] I o : 0 u t P u t current 
( 0 < j T 2 < 1 0 V ) Imax : Maximum rated current 

E2 : External voltage 



Note 1 : 
— The ( - ) side potential of the external 
voltage (E2) is the floating postential that 
is close to the output ( + ) . 
- Since the ripple/noise factor in the 
external voltage is amplified and appears 
in the output, use the external voltage with 
less ripple/'noise. 
— The input impedance (Zin) of E2 is 
approximately 180 kiloohms. 
- For connection of E2,use a two -
conductor shield. Connect the outer shield 
as shown in Figure 10. 
Note 2 : 
— For R2 = 10 kiloohms, use a metal film 
resistor, 1/4W or above, at an approximately 
100 ppm/°C temperature coefficient. 
Note 3 : 
- If the S4 switch is set to LOCAL,the 
output current can be controlled manually 
(by using the current setting dial on the 
panel). 

2. Output current control by an external 
resistance 
* The output current can be controlled by 
a 0 to 10 kiloohm external resistance. 
1) Turn off the power switch. 
2) Set the CC REMOTE S4 switch on the 
rear to REMOTE. As shown in Figure 11, 
connect the external resistor (VR2 = 10 
kiloohms). 

LOCAL 

REMOTE Figure 11 

V R 2 = 1 0 k n 
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Relationship between the output current 
(Io) and external resistance (VR2) 

T I m a x , 

I o = X V R 2 [ A ) Io : Output current 
Imax : Maximum rated current 
VR2 : External resistance 

( V R 2 ^10 kn ) 



Note 1 : 
- The terminal ( 1 ) of the external 
resistance (VR2) has the floating potential 
that is close to the output ( + ) . 
- For VR2,use 1 / 4 W or above at an 
approximately 100 ppm / °C temperature 
coefficient with less aging and noise. 
- The maximum voltage is applied to VR2. 
- For connection of VR2, use a two -
conductor shield. Connect the outer shield 
as shown in Figure 11. 
Note 2 : 
- If VR2 is opened, over current flows. This 
equipment may be damaged. 
- When switching the resistance with a 
switch, use a short - circuit time that does 
not open the circuit. 
Note 3 : 
- If the S4 switch is set to LOCAL, the 
output current can be controlled manually 
(by using the current setting dial on the 
panel). 

Note 4 : 
- Do not switch the S4 switch to REMOTE 
while the output is on. Current larger than 
the rated current will flow as the output 
and the load may be destroyed. 
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6 - 7 Ser ia l /paral le l connection 
1. Serial connection 

* The output voltage can be increased by 
connecting two or more sets of this 
equipment serially, 
- In onnection in Figure 12, the output 
voltage is the sum of the output voltage 
of each power supply. 

E o = E i + E 2 

24 Figure 12 

Eo= + E » 

t o — E 2 

Figure 13 

- In connection in Figure 13, the output 
voltage is positive or negative. 

Note 1 : 
In serial connection, the output terminal 
must not exceed the grounding resistant 
voltage, 250 VDC, (between the output 
terminal and case GND). 
Note 2 : 
To eliminate the potential to case GND for 
each power supply, set the GND terminal 
of each power supply common and connect 
it to the desired potential. (Figure 12 shows 
( - ) grounding.) 



2. Parallel connection 
* The output current can be increased by 
connecting two or more sets of this 
equipment in parallel. 

Figure 14 

* When a constant voltage ( C V ) is 
applied : 
Match the output voltage of each power 
supply. 
If E l > E2, the output voltage difference 
causes fluctuation to the load. 

(1) E l supplies current. 
( 2 ) The output voltage reduces after 
transition to the constant current (CC) 
area. 
(3) E2 supplies current. 
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E o = E i ^ E 2 

I 0 = I 1 + I 2 

Figure 15 



* When constant current (CC) is applied 
Check that the CC L E D of each model is 
lighting. The output current is the sum of 
the output current of each power supply. 
Note 1 : 
Do not apply a voltage higher than the 
rated voltage to the output of each power 
supply. 
Note 2 : 
A current at some milliampere reverses to 
the power supply with a lower output 
voltage. 

6 - 8 One — control parallel operation 
* Slave machines in parallel can be 
controlled by operating a master machine 
and the output voltage can be increased. 
Note : 
This connection is valid for same models 
only. 
* The output current is the sum of the 
output current of each power supply. 
1) Turn off the power of the master 

machine and all slave machines. 
2) Set the M A S T E R / S L A V E switch on the 
rear of all slave machines to SLAVE. 
3) Connect the parallel opreation terminal 
( I N / O U T ) on the rear of the master 
machine and slave machines as shown in 
Figure 16. 
4 ) Use the same - length cord for 
connection between the output terminal of 
each power supply and the load. 
5) Set the voltage setting dial of slave 
machines to the maximum (fully colckwise). 
6) Turn on the power switch and output 
switch on slave machines. 
7) Turn on the power switch and output 
switch on the master machine. 

With the voltage/current dial on the master 
machine, the output voltage/7current can be 
set arbitrarily. 
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Note 1 : 
- The output operation is indicated by CV 
/ C C L E D on the master machine. 
- The CC LED is alwsys lighting on slave 
machines. 
Note 2 : 
- For grounding of the GND terminal, 
connect both master machine and slave 
machines to the ( + ) or ( - ) terminal. 
(The output connection diagram shows ( —) 
grounding.) 
Note 3 : 
- In parallel operatin, if the output becomes 
0 ampere, the master machine may not be 
able to change the output voltage. 
Perform operation so that some per cent 
or more of the rated current will flow. 
* In remote control, control the master 
machine only. 
Read 6 - 3 " Various remote control 
functions". 
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Parallel operation rear terminal connection diagram 

Slave (2) 

Figure 16 
Parallel operation 
output connection diagram 

Master Slave (1) Ii Slave (2)7 

Lo
ad

 

M Q 4 - e i = , +| +, Set the voltage setting dial on all slave machines to 
' * 3 the maximum. The master operates in the constant 

voltage mode, while slave operate in the constant current mode. 

For parallel opertion with different Figure 17 
models, call our dealer. 

Master Slave (1) 
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6 — 9 One — control serial operation 
* Serially connected slave machines can be 
controlled by operating a master machine 
and the output voltage can be increased. 
* The output voltage is the sum of the 
output voltage of each power supply. 
* Read 6 - 3 Various remote control 
functions". 
1) Turn off the power of the master 
machine and slave machines. 
2) Set the M A S T E R / S L A V E switch on the 
rear of the master machine and slave 
machines to MASTER. 
3) Set the CV REMOTE S I switch on slave 
machines to REMOTE. As shown in Figure 
19, connect the external fixed resistance. 
4) Set the voltage/current setting dial on 
slave machines to the maximum (fully 
clockwise). 

5) Set the GND terminal of each power 
supply common and connect it to the 
desired potential. 
6) Turn on the power switch and output 

switch of slave machines. 
7) Turn on the power switch and output 
switch of the master machine. With the 
voltage/current dial on the master machine, 
the output voltage X current can be set 
arbitrarily. 
* External resistance R 3 / R 4 decision 
method 

R 3 = ( X 10 k n ) - R s [ k n ] 

10 kn , 

where ( R 3 ^ o , E 2 ^ R s ) 
E i [ V ] .! Output voltage of the master machine 
E 2 ( V ) • Output voltage of slave machine (1 ) 
R s ( k i i ] : Constant by model of slave machine (1) 

R a t e d v o l t a g e 18V 36V 70 V 
R s c o n s t a n t 6.1 kn 3.1 kn 1.6 kn 

Determine R4 by replacing E1,E2, andR3 
with E2, E3, and R4, respectively. 
- Adjust the output voltage by using the 
voltage setting dial on the panel of the slave 
machine. 
- For external resistance R3 and R4, use 
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a resistor of 1 / 2 W or above with less 
temperature coefficient, aging, and noise. 
The output voltage is applied to the resistor, 
so care must be taken. 
In serial connection, the output terminal 
must not exceed the grounding resistant 
voltage, 250 VDC, (between the output 
terminal and case GND). 
To eliminate the potential to case GND, 
set the GND terminal of each power 
supply common and connect it to the 
desired potential. 
(Figure 20 shows ( - ) grounding.) 
* For remote control,control the master 
machine only. 
Read 6 - 3 " Various remote control 
functions". 
* The equipment can be used as a positive 
/negative tracking power supply. 
If single control is applied to output 
connection in serial connection diagram 13, 
the equipment can be used as the positive 
/negative dual tracking power supply. 

Theory of singl - control serial operation 

Master 

Figure 18 
E 2 = E i 

E a 5* X E , I V 2 } 

( R s + R 3 ) 

Slave (1) 

Voltage setting dial 
(maximum) 

Current setting dial 
(maximum) 

Slave (2) 

Voltage-setting dial 
(maximum) 

Current setting dial 
(maximum) 
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One - control serial operation rear 
terminal connection diagram 

Figure 19 

One - control serial operation 
output connection diagram 

Jn 
M a s t e r 

Figure 20 

E o = E 1 + E 2 + E 3 
Set the voltage/current setting dial on 

the slave to the maximum. 

Master 

Slave (1) 

Slave (2) 

Slave (1) 

Slave (2) 

Lo
ad
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7. Maintenance 
7 - 1 Removing the case 
Remove screws from the top and side on 
the case and pull up the case. 

i Screw 

7 - 2 Power voltage change 
For switching of the rated input voltage, 
change the ratings of the power transformer 
and fuse inside the equipment as shown 
below. 

7 — 3 Fuse replacement 
If the fuse blows, check the cause and 
replace the fuse. 
Use the fuse matching the following rating 
according to the changed power voltage. 
Note : 
Before power voltage switching and fuse 
replacement, remove the power cord from 
the AC outlet. 

" ^ W l o d e l PA18-1.2 PA18- 3 PA36-1.2 PA36-3 PA70- 1 

1 0 0 ^ 2 0 V 
1.5A 3 A 2 .5A 5 A 3 A 

2 2 0 / 2 4 0 V 0.8A 2 A 1.5A 3 A 2 A 

V o l t a i c swi tch ing and fuse P . C bonni 

Voltage switching and fuse P.C board 
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8. Troubleshooting 
T r o u b l e C h e c k point Cause 

Power cannot be 
turned on. 

The LEDs on the voltmeter and 
ammeter do not light. 

* Power cord connection error or disconnection 
* Power switch error 
* Fuse blown 

The output voltage 
does not appear. 

The indicator of the voltmeter 
does not move. 

* Circuit error 

The output current 
does not appear. 

The indicator of the ammeter 
does not move. 

* Circuit error 

The output is too 
large. 

The output voltage/current is 
not reduced. 

* Power transistor error or control error 
* Circuit error 

The output is 
unstable. 

Input voltage difference 
Oscillation 

A strong magnetic/electric 
field is close. 

* Out of the rated input voltage 
* Oscillation by a special load 
* Separation from the oscillation source 

If a failure occurs, call our dealer, 
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