





INSTRUCTION MANUAL
REGULATED DC POWER SUPPLY

PAB-A SERIES

APPLICABLE MODELS

PAR 18-1A

PAR 18-1.8A
PAB 18-3A

PAB 32-1.2A
PAB 32Z-2A

PAR TO-1A

PAB 110-0.0A
PAB 250-0.25A

PAB 350-0.14

This Instruction Manual is applicable to the PAB-A

Series employed PC board A-550.



On Power Supply Source, it is requested to replace the related nlaces in the
insgtruction manual with the follewing items
(Please apply the iten of Vv mark.)

"] Power Supply Voltage: to _ _ _ _ _V AC
[ Line Fuse: to . __ _A
WHQ Power Cable: to 3~core cable (See Fig. 1 for the colers.)
Biue (NEUTRAL)
Brom L I — White (NEUTRAL)
L lJiP\1I.lfl.J e
e}
LIVE) o & or Em; H\V/_,
—— ; /
Green/Yellow (GND) (LIVEY, i\\\&m S

Green (GND)

Fig. 1

Please be advised beforehand that the above matter may cause some alteration
against explanation or circuit diagram in the instruction manual

¥ AC Plug: In case of Line Voltage 125V AC or more, AC Plug is in principle
taken off and delivered, in view of the safety.
(AC Plug on 3-core cable is taken off in regardless of input

voltages, )

70 connect the AC piug to the AC power cord, connect the respective
pins of the AL plug to the respective core-wires (LIVE, NEUTRAL, and
GRD) of the AC power cord by referring to the color codes shown in
Fig. 1L

Before using the instrument, it is reguested to fix a suitable plug for the
voltage used.
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SECTION 1. GINERAL

seription

The PAR-A Regulated DC Power Supply is an automatic constant-voltage/
congtant-current transfer type of power supply with an auto-range

display meter (3-1/2 digits, ligquid erystal display}.

The output voltage and output curvent can be displayed by selecting
them with the switch on the front panel. An external voltage also

can be displayed with the

ster as an input terminal for svch signal
iz provided on the front panel (except the PAB250-0.23A and PAB350-0.1a

which have no external voltage measuring function).

The control circuit is & monolithic IC based civcuit., It employs a
temperature compensation type of reference diode, metal film resistors
of excellent temperature coeffleient, and wire wound potentiometers,

thereby realizing stable output characteristics.

The output switch is an electronic switeb which causes no chattering

or other nolse and whi

°h can be electronically remote-controlled.
When the output switch fs off, the sutput voeltwmeter indicates the

value corresponding to the voltage setting knob,

iiitatring the

voltage preset operaticn.

The FINE VOLYAGE setting comtrol can be changed to that for current
getting contrel by changing the internal comnector setting, The
PABIIO-0,64, PAB250-0.254 and PAB350-0.1A have no FINE VOLTAGE sefting

control.

The operation mode is clearly identified between the CV mode {constant-
voltage mode) and the CC mode (constant-current mede) with the LEDs on

the front panel.

In order to bhe usable as a system component of an automation system,
the PAB-A Series Power Supply has on its rear panel the remote-control
terminals for control of the output veltage or output current with an
external control voltage sipnal. The full-scale adjustment can be

ascconplished from the front panel. The remote/local selector switch,



which is convenient for adjustment and maintenance of the power supply
when it is used as a system component of an automation system, is pro-—

vided underneath the output terminals (binding post terminals).

In order that the power supply is usable as a fixed power supply com-
ponent of an eqguipment as well as for laboratory use, guard caps for
fixing or semi-fixing the control potentiometers are supplied. The
power supply is incovporated with a potentiometer burn-out protection

feature.

Please be sure to thoroughly read this instruction manual before

starting operating the power suppiy.
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pecifications

Model EAB PAB Py Pag BAR 2a8 FAB Pag PAB
[ 18-1.34 1834 I210ER 32-2A 7018 116G-C.84 250-0.254 356-0.14
Irput
Input Velitage 120 VAC *10%, 50/60 Mz, hase
Power Uensumphien, 170 VAC, Rated Load fippros, Approx. GLpnrox, Angrox. Aoprox Apprex, hpprox. Approx. Loproy
50 VA 85 A 130 VA 85 VA 150 ya HTL 136 ¥A 136 ¥4 IS WA
Dutput )

Dutput ¥oltage 9 - 18¥ 0 - 32y 0- 70y ooty |0 0 - B0y
Yoltage Resclution *} 2.5 m¥ 0 nY 20 m¥ 45 mV £3 mv
{theoretical Value)

o, of Turns of Zutput Veltage T oturn 10 turns
Setting Potentiometer

Output Eurrent [T turn) 6 -1 4 G~ 1,841 034 0 - 3124 0 -2 4 J-14 G- 0.5 A F 8 - 0,25 A0 G W 00E0A
Quiput Current Resolution w4 1.5 g4 2.7 mh 4.5 mA T8 omA 3 mh 1.5 a4 0.9 nb G.38 mA 0.15 =A
[Theoretical Value)

Constant-veltage Characteristics

Regulation
Source Effect {Line wmwcHuwwcj 1 m¥ 5 n¥ ioal i5 =¥ 25 my
for X10% Change of Line Voltage)
Load [Ffect (Load Regulation 7wV 5wy 7 ony 15wy 5 st
for © to 100% Change of Output
Current

#ipples and Hoise {5 Hz - 1 MWHz) 2 500 p¥ 1wy 2 v 3y 5 i




(Centirued)

Model PAB PAB PaR PAg FaB PAg Pag PAB pag
18-14 I8-1.84 18-34 32-1.24 3274 19-1A 1310-0.64 250-0G:. 254 350-G. 1A
transient Response (5 - 100%) *3 500 usee
(Typical}
Temperature Ceefficient {Typical) 160 nng\on
femate Control {Control ¥oltage Approx. Approx. hpprox. Approx. Appror. Approx.
to Qutput Veltage Ratio) 1Y/ 18Y 10¥/ 32y 0¥/ 70y 10¥/110% 16¥ /256y 10/ 350y
empte Control [Contrel Resistarnce Approx. Approx. dpprox, Approx. fipprox. Approx
to Output Voltage Ratio) 10k 18Y 10K/ 32y 10k, 70Y 10K/ 110V 10kR/ 2504 10k 350
Constant-ctrrent Characteristics
Hegulatiaon
Sourge Effect (Line Regulatiaon 2 mh 1 mh
For #10% Change of Line Voltage}
Load Effect {Load Regulation for 10 A 5 mh 3 mh
G to 100% Change of Dutput Voltage)
Ripple and Moise {5 - 1 MHz] {rms) %2 1 wh
Remete Comtrol {Conteol Voltage fpprox. Apprex. fpprox. Approx. Aoprex. hpprox. Approx. Aopprax. hpprox.
to Qutput Cuerrent Ratic) 10%/14 18y/1.8 10/ 34 10V/1,24 10v/24 10Y/14 10Y/0.64 16Y/0.254 0¥/0. 1A
Remote Cortrol {Control Resistance Approx. Approv. Approx. Bporon. Approx. doprox, Apprax. Aparox, Approx
to Dutput Durrent Ratlo) 10k 1A 10kS/1 .84 Dk 34 10kQf1 .24 19082/ 24 10KR/ 1A 1Ok/0 B8 10kSE/0. 2541 10kD/3.14

Gonst

ant-valtage Mede Indication

Indicated with €Y lamp (green LED

Constant-current Mode Indication

indicated with CC lamp {red LED)

Operating Ambient Temperature Range

0 to 40 deg U {32 to 104 deg F}




{Continued)

Model PAB A8 PAB PAB PaB Fap PAR A8 FRB
iB-1h 18-1.8A 18-34 J2-1.28 37-74 7018 110-0.54 250.0.254 356-0.1A
Uparating Ambiant Humdity Range 10% to 80% RE (Mo forming of dew)
Storage Temperature and Humpdity Ranges -1 to <68 deg £ (14 to 140 deg F), Mot higher tham 70% ®H %& (Ao Farming of dew)
Cooling Method Unforced air coeling
Polarity of Ouiput Voltage Pasitive or negative grounded
Voltage Rating with Respect te &round 250 YDC 540 VOO

Insulation Resistances

Botween Chassis and Line

30 MQ er over, with 500 ¥0C

Between Chassis and Qutput Terminal

20 W8 or over, with 500 vBC

*5

#eter Performance

Yeasuring System

Doubie Integration system

Display -and Sampling Rate

ien (i

id crystal display), up to 1958, G.5

sec/sanple (2 samples/sec)

Viewing Argles

50 - BG degrees vertical, 30 degrses horigontal

#aximum Allowable Application Voltage,
Baximun Allowable Cameon-mads Voltage

200 VDO between HT and LU terminzls, 100 YOU hetween 10K terminal and ground

BC Yoltaeter

Rarge Selection

Fully automatic de-range selection:

280 a¥0C, 2 YOO, 20 WDC, 208 ¥DC 5

futput Weltmeter Accuracy *6

*(0.5% of rdg + 2 dat), at

#5 deg {73,429 deg F), 80% RH or less |




{Continued)

Hodel PAB PaB PhHE Fag PRE [23:] PaB PAS PAB
18-14 18-1.584 18-34 32-1.24 J2-2A TD-1A Li0-0.34 2530-0.254 | 350-0.1a
futput Voitﬁeter input Resistance 200 m¥ range: 100 Ml or over; 2 - 200 V ranges: 1 HQ
Butput Yoeltweter Accuracy *(0,5% of rdg + 2 dgt), at 23 %5 deg C {73.4 29 deg F), 80% RH or less [Ne dew)
Anmeter
- T
Full Scale {Fived Range] 1.000 4 1.800 A 3.00 A 1.2G0 & Z2.00 4 1.06004 ; 0.500 & j $.250 & ] 0.i00 A
Gutput Current dccuracy *7 1% rdg 5 dgt Ti% rdg % 1% rdg +1% rdg t1% rdg 9 dg:
+2 dgt | *% dgt *2 dgt
Temperature Coefficient Add (400 ppm of £5} per deg C to the above-mentioned accuracy [tolerance}
Zero Drift kot grezter than 3 dgt, within O to o0 deg © {32 to 104 deg £)
Protections
Input Fuse {38: Slow Blow Iypel 1.5 & 3B 28 3B 3 A SB 2 h 3B 34 88 3L 5B 34 5B 3 0SB 2 A 5B
Sutput Fuse 1.5 A 24 £ A 1.5 A 2.5 A 1.5 4 1 4 0.3 4 -
Thermal Fuse Trips at 126 deg C (25% deg Fi, instalied In power transformer
Height Boppred., dpprox. hpprox. Epprad. hoprox. Apprax. Lpprox. fippres. hpprox
2.8 ko 3.0 kg dot kg 3.0 kg 4.1 kg .1 kg il kg 4.0 kg 3 kg
Rack Meurting
3 JIS Type (50 mm Rack) RHF 4% or 42
E1A iype (19 inch rack) RMF& or B4Z
Externagl Dimengions *8 Type M Type H Type L Type ¥ Type L Type & Type L Type & Type ¥




*}:  The resolution is thesret
in practice, for the sake of allowance, use a value of 3 to 5 times

windings.

af the theeretical value.

*2y Meastred with the positive ar negative output line grounded,

ical valus as calculated using the numbers of turns of

*3:  Time required by the cutput voltage for recovering to within 0,05% + 10 aV after

output current change fron

*G: The restriction igposed by

liguid crystal display (LCD}.

5% to 100%,

Note that high temperature

(&0 to 60 deg U {104 to 140 deg F)) and high humidity adversely affect the lomgevity

sf LLD.

*5:  As peasured in asbient humidity not higher than 70% B

*6:  With the output switch set in the ON state.

#8;  External dimensions [Haximumn

Type M:

Accessories

106 W = 140 K = 149 D
Wox 151 B % 189 D

106 W x 140 H = 208 D
{131 W = 151 H x 249 03

dimensions)

me (4,37 W o= 5,96 H x 7.44 D

mm (4017 W o 5.5 H

me {4,37 Wox 5.04 K x

we {4.17 W o= 5.51 H x 5,87 0

1 As measured after allowing a stabilization time of 30 nmiautes or more In the state

that the gutput current is fed, at 23 25 deg C {73.4% 29 deg F) and BOX RH or less,

Model Iaput Fuse {Spare) Others instructien Hanual
FABLO-14 1.5 &, 3B
PABLB-1.BA 2 A, S8
PAELA_3A 38 58 Guard caps {1 set)
PABIZ-1.24 ? &, SB Plugs (2)
PAEIIh b terminal (1} Locopy
PAB70-1A s wmmw " mwmwi
PABLLO-0.54 Connector (H)
PAR250-0. 254 Guard caps (1 set],
GHD tersinal {1
m PAB3S0-9.18 2k, S8 Seal {1 mrammw nvcz:mngw {H)
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SECTION 2. OPERATION

Inspection Upon Pelivery:

When the instrument is delivered to you, immediately ingpect it
for any damage which might have been sustained when in transpor-—
tation. If any sign of damage or malfunctioning is found, imme-
diately notify the transpertaticon company and/or your Kikusui

agent.

Storage:

(1)

(23

The conditions for storing the instrument is ambient temperature
~10°C te 60°C (14°F to 140°F) and humidity not higher than 70% RH.
These conditions are needed to protect the liquid crystal display.
Hote that the longevity of the liguid crystal display will be
badly shortened if the imstrument is stored in high temperature

and high humidity.
Precautions Before Use

NOTE: BE SURE TO NOTE THE FOLLOWING ITEMS BEFORE STARTING
OPERATING THE INSTRUMENT.

Input power

The input power vegquirements of the Instrument are 108 - 132 v,
48 - 62 Hz single-phase AC. Be sure to operate the instrument

with an ioput power within these ranges.

Inyush current

When the power switch ig turned on, the instrument may draw.an
inrush current of 20 - 30 A peak, with a half-amplitude period
of approximately 5 msec. The cause of the inrush current is
magnetic saturation of the power transformer. Theoretically, if
the power switch is turned on with such timing that the phase
angle with respect to the AC line voltage waveform is zero (zero
crossing), the transformer core is saturated and its impedance

becomes close to that of an air-core ceil and a large inrush



(33

{4)

(5)

current flows. If the power switch is turned on with a timing
of 90-degree of phase angle, no transiential current {inrush
current) flows. Other factors which affect the inrush current
are the polarity of the remaining magnetic flux of the core,

line impedance, and line voltage.

Pay attention to the inrush current especially when a larger

number of instruments are turned on at the same time.

For the input power fuse, use an $B (slow blow) or a time lag

type of fuse.
Terminal block

Check that the jumper of the rear terminal block is correctly
set. When in the standard operation, the jumper should be

connected between terminals Q@ and ﬁw.

T e R T h
W@@@m@@w ® |
Binding post terminals

For the GND terminal, a screw-type terminal is used for convenience
of wire conmection. 1t has a terminal post for output wire connec-

ticn with a pair-plug.

Normaily, comnect the negative or positive outpuf terminal to the

GND terminal using the shorting bar.
Digital display

The leastwsignificant one or two digits of the display may flicker.
The cause of this is not the ripple noise of the ocutput. It is

due to the performance of the &/D converter.

When large common-mode noise is superimposed on the AC lTine voltage
or when there is a powerful noise source near the instrument, the
digital display may be driven with an external battery power source

(1.5 V2 2) to stabilize the indication. (See Section 3-7.)



(o]

The viewing angles

the liquid crystal display of the instrument

which is for bench—top use are as illustrated below.

spaSoe

TCP

VIEWING ANGLES

longevity of the ligquid crystal display is approximately
S years. When contrast degradation, indication failvre, or
other signs of deterioration of the display is found, order your

Kikusui agent for replacement of the display.
Voltmetdr (EXT mode)

The maximum allowable voltage of the DC voltmeter is 200 V.
Wever apply any voltage higher than 200 V. (The PABZ50-0.25 and
PAR3S0-0.1A have no EXT mode.

Note: Pven when a veltage higher than 200 V is applied, the
voltmeter will indicate the veltage as the instrument
has an avto-range function. However, never apply such
voltage because the maximuem allowable voltage of the

voltmeter is 200 V DC.

When measuring an external voltage with the voltmeter, the
maximum allowable potential difference between the LOW terminal

and the chassis (OND terminal) is 100 v DO.

Hote: Note that the voltmeter must not be used to measure a
veltage of a floating point which has more than 100 V
DC of potential difference with respect to the chassis

potential of the instrument.
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O °o 0

GND  LOWHI
o AO L N

T e p to 200 ¥ DO

Up to 100 v BC

For the EXT mode to measure an external voltage, the auto-range
digital voltmeter of the instrument is switched over to the
external voltage measuring circuif by a switching circuit,
Therefore, unlike the case of a dedicated veoltmeter, some rest-
rictions may be imposed on the measurable circuits, {for examples,
when a voltage of a high impedance circuit is measured, restric-
tions may be imposed by line noise rejection ratio, capacitive

coupling to the line, and induction moise.)
Installation

Do not stack up two or more instruments. (Since the instruments
are of the unforced air cocling type, the upper instruments may
become overheated due to convectinn.) When the output currents
are suppressed to less than a half of the rated current, however,

up to two units may be operated being stacked up.

The heat sink at the rear of the instrument becomes hot {approxi-
mately 30°C {122°F) when the instrument is cperated with the
rated full load and input veltage 132 V AC). Pay attention to
ventilation. Do not place pear the heat sink any objects which

are not resistant against heat.

Do not use the insirument in an atmosnhere which contains sulfuric
acid mist or other substances which cause corrosion to metal.
Install the instrument gufficiently apart from such chemical shop
as plating shop or electrolytic synthesizing shop. (If is most
recommendable to install the instrument in an airconditioned

instrument room.)
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(8)

(9)

Do not use the instrument in a dusty place or a highly humid
place as such will causge instrument reliability degradation and

ingtrument failures.
Instail the instrument in a place where is free from vibration.
Ambient temperature

The operating ambient temperature range of the instrument is
0°C ro 40°¢ (32°F to 104°F). Operate the instrument within this

Cemperature range.

Note that the instrument operation may become unstable if it is

operated in an ambient temperature of lower than -10°C (+14°F).
Type of load

NHote that the output may become unstable depending on the charac-

teristics of the load.
{a) When the load current has peaks or it is of a pulse waveform:

Since the ammeter is of an average-value indication type,
even when the meter reading is not higher than the preset
valve, the peak values may exceed the preget value and the
operation may be driven instantanecusly into the constant-
current domain and the cutput voltage may fall. Observing
carefully, it can be deen that the constant-current indicator

lamp becomes dim.

Preset constant-current value

et e s e hm s ammeter reading (average value)

Figure 2-2. Load current with peaks



D

)

Preset constani-current value

AN

smmeter reading (average value)

Figure 2-3. Load current of pulse waveform

in the above cases, the preset curvent value should be raised

or the current rating should be increased.
Winen the load is vegenerative:

When a regenerative load (such as inverter, converter, or
transformer} is connected to the power supply, as it cannot
absorb the reverse current fed from the load, the ocutput
voltage increases and becomes unstable. In such a case,
connect a bypass resistor as shown in Figure 2-4 to absorb
the reverse current. The resistance of the bypass resistor

can be calculated as follows:

et

i

v
Rp LA

-

Rpinl <

pu—

where, Rp: Dummy load {bypass resistor) to absorb

reverse current
Eo: Qutput voltage

Igrp: Maximum reverse current

= _ Tout . ﬂll -

_
Ep i m '
e

It It
i Eg !
_,IQIL

Equivalent circuit
of series-controlled Regenerateve
power supply load

Figure 2-4
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Qutput current
waveform

Reverse current

Figure 2-5
Guard caps

With the guard caps {accessories), the voltage and current
contrel potentiometers can be fixed or semi-fixed as shown in
Figure 2-6. The guard caps may be used when installing the
power supply as a permanent component of a system equipment or

when using it as a {ixed-output power supply.

Note: When the power supply is operated in the external voltage
control mode, the potentiometers on the front panel are
used as full-scale adjustment potentiometers., In this

case, be sure to protect them with the guard caps.

dreak through K~mark
with a screwdriver,

Figure 2-6

The PAB110-0.6A and PAB2H0O-0.25A are incorporated with a
shorting protectsr which reduces the output current to approx-—
imately 10% of the set output current for. the PARILIO-0.6A

or to approximately 30% for the PAB250-0.25A when the output
circuit is shorted. Due fo this protective circult, it takes
about 3 seconds for the output voltage to reach the set value
after the output current is set at a small value and the cutput

circuit is changed from the shorted state Yo the open state.



®L.  The PABZ50-0.254
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2-2. Descriptien of Panel Items
(1) 20uBR switch
& For onfoff control of input power.
AMU Digital meter

o This meter is a liquid crystal display of 3-1/2 digits.
The item to be displayed is selectable with the A/V/EXT

switches.

Note: The least-significant one or two digits of the display
may f£licker. The cause of this 1s not the ripple noise
of the output. [t is due to the performance of the

A/D converter. {See Item (5} of Section 2-1.)

COARSE VOLTAGE setting potentiometer

o l-turn potentiometer to set the cutput voltage for constant-
voltage operation, (The PAB110-0.6A, PAB250-0.23A and

PAB350-0.1A have s 10-turn potentiometer.)

o The instyument employs a potentiometer burn-out protection
civeuit. No problems occur even when the potentiometer is
turned to the {0 V pogition with the instrument connected

to such load as a battery.
(&) FINE VOLTACE secting potentiometer

o l-tuyn potentiometer, to cover approximately 5% of the
output voltage for fine setting. (The PABL10-0.64, PAB250-
G.25A and PAB350~0.1A have no FINE VOLTACE setting potentio-

meter.;
AHV CURRENT setting potentiometer

o l-turn potentiometer to set the output current for the

constant-current operation,



o By modifying internal connections, the FINE VOLTACE setting
potentiometer of mHv can be changed into a FINE CURRENT
setting potentiometer. (See Section 2-.)  {Ihis change is
unavailable for the PABI10-U.64, PAB250-0.25A and PAB3S0-0.1A

which have no PINE VOLTAGE setting potentiometer.)
(6) OUTPUT ON/OTF switch

o When this switch is set te the ON state, the CV or CC mode
lamp turns on and the output voltage or current is delivered.
When it is set to the OFF state, the lamp is turned off and
the output is cut off. Even when it is set to the OFF state,
a negative voltage of approximately -450 mV appears across
the cutput terminals, altheagh the current capacity whem im

this state is only approximately 100 pa.

o The switeh is of an electropic type. Unlike the mechanical
switch, it does not generate chattering nolse and 1t has an

excellent longevity (10,000 repetitions or over}.

Note: Since the switeh is of the electvronic type, the
output circuit is electronically closed even when

the switch {8 set to the OFF state.

o If the switch fs set to the OFF state when the digital meter
{s set in the voltage (V) mode, presetting of the output

voltage can be done observing it on the digital meter.
mHv External voltage measurement switch: IXT

(The PAB250-0.254 and PAB350-0,14 have no external voltage

meaguring function.)

o When this button is pregsed, the digital meter indicates
the external voltage applied through the external voltage
input terminals, in an auto-range wmode, In this case, the
digital voltmeter is discomnected from the ccmmmﬁ cireudt

of the power supply.



o The digital volimeter can be operated on a battery power
of two dry cells of Type SUM-3. {See Section 3-7.} Thus,
the digiral voltmeter can bhe used as a tester even when no
AC line power is available.

Auv Voltmeter switch: ¥

o Wnen the OUTPUT switch is ON, the digital meter indicates
the ocutput voltage in the auto-range mode.  When the OUTPUT
switeh i OFF, it indicates the voltage sef by the veltage
setting potentiometers for the congtant-voltage mode,

thereby facilitating the veltage setting opavation.

m“v Ammeter switch: A

o The digital meter indicates the output current in the

fixed-range mode.

OUTPUT terminal {"+" terminal)

o Red binding post terminal. {Comnectable crimping terminal

diameter is 6 wm. )
@D OUTRUT terminal ("-" rerminal)

o White binding post terminal. (Connectable crimping tevminal

diameter is 6 wmm.)
(2) oD terminal

o This terminal is connected to the dnstrument chassis for
frame grounding.
o A terminal post is provided so that a pair-plug can be usad.

mHv GND sghorting bar

o Hermally, comnect the '+' or "= QUIPUT terminal to the

GND terminal with this shorting bar.



External voltage input ferminal 'low': LOW

(Fhe PABZ50-0.254 and PAB3S0-0.14 do not have this terminal.)

o T terminal for the low impedance side for extermal BC

voltage meagurement,

o The digital meter is isolated from the power supply. The
maximum allowable application voltage between the LOW termi-
nal and the power supply chassis (GND terminal) is 100 V DC.
(8ee Ttem {6} of Section 2-1.)

mﬁu External voltapge input terminal "high': HI
(The PAB2530-0.25A4 and PAB350-0.1A do not have this terminal.)

o' The terminal for the high impedance side for external DC

voltage measurement.

¢ The maximum allowable application voeltage between the HI
terminal and the LOW terminal is 200 V DC. (See Item (&)
of Section 2Z-2.)

a Constant-voltage mode indicator lamp: CV

o Indicates that the instrument is operating in the constant-

voltage mode. {See Section 2-3-1.)
o The tamp goes off as you turn off the OUTPUT switch.
ﬁuv Constant—-current mode indicator lamp: CC

o Indicates that the instrument is operating in the constant-

current mode. (See Section 2-3-3.)
¢ The lamp goes off as you turn off the QUIPUT switch,
me Remote/local selector switch: R/L

o When this switch dis set to the L (local) positicn, the instru-

ment can be operated locally with its front panel controls.



o]

When this switch is set to the R {remote) position, the
instrument can be operated remotely with an external

control voltage signal. (See Section 3-~2-1 or 3-3-1,)

NOTE: NORMALLY, SET THLS SWITCH TO THE 'L' POSITION.

(Iv IT I§ SET T0Q THE 'R' POSITION, THE OUTPUT WILL
BE ZERO UNLESS AN EXTERNAL CONTROL VOLTAGE SIGNAL
1S APPLIED.)

Rubher stud

Heat sink

G

Q

To radiate into the survounding atmosphere {he heat

generated within the semiconductors.

The instrument is of an unforeced air cooling by convection.
Do net block the convection air flow surrounding the heat
sink. The heat sink may become as hot as 530°C (122°F),
depending on the conditions of use. Do not place near the

heat sink any objects which are not resistant against heat.

Terminal block (screws M3-6L)

Terminals for rvemote control of output voltage or current,
remote ON/OFF control, cae-centrel, and series por parallel

operation. (For details, see Section 3.)

AC dnput cable

(o)

Gable for AC input power. Approximately 2 meters (6.6 ft)

long, cross section 0.7 mmZ.



2-3. Operating Procedures

o The PAB-A Seriecs Power Supply is an automatic constant-voltage/
constant-current transfer type of instrument. The indicator lamps
on the front panel indicates whether the Instrument is in the
constant-voltage mode (CV mode) or in the constant-current mode

(CC wodel.
2-3-1. GExplanation of Constant-voltage Mode of OUperation

The constant-voltage (CV) mode of operaticn is briefly explained
in this section for those who are not familiar with constant-voltage

pewer supplies.

The two factors which define the output of a power supply are voltage
{unit: wvolt} and current (unit: ampere). The constant-voltage mode
of operation 1s such that the output voltage is maintained constant

regardless of load change.

Assume such power supply that, when the output voltage (Eo)} is 10V
and the lead (Ry) is 10 @, the ouwtput current (lo) is To = Eo/Ry =
1097100 = 1 A; when the load is reduced to 1 {1, the current is
increased to 10 A3 and when the load is reduced to 0.1 i, the current
is increased to 100 A, Thus, the power supply will fend fto maintain
the output voltage at 10 V regardless of load change. Examples of
this type of power supplies (power sources) are storage batteries

and dry cells,

Actually, however, the maximum current which can be drawn from a
power supply 1s limited by dits current rating. In other cases, the
maximum current which can be fed ig limited by the nature of the
load. (Of the PAB~A Series Power Supply, the cutput current limit
can be preset at the required value with its constant-current (CC)
setting potentiometer,) When the ocutput current has reached the
preset constant-current value, the output voltage decreases, the CV
lamp goes off, and the CC lamp turns on. When in the constant-current
mode of operation, the cufput current does not increase beyond the
preset limit even when the load resistance is reduced to smaller
values and finally the output terminals of the instrument ave shorted

in an extreme case.



Thus, the instrument is capable of automatic transfer from the
constant-voltage mode to the copstant-current mode to protect the
load against overcurrent. This system is reffered to as "automatic

CV/CC crossover system.”

In Figure 2-8, operating points within the operating domains are
shown for respective load lines. When the ocutput veoltage (o) is

10 V and the limit current is 2 A, the operating point for no load
is at point A, that for Ry = 10 © is at point B, and that for By = 3
is at point £. 1f the load resistance is reduced further from 3 0
to 3.3 {I, the operating point moves from point C to point D and the
instrument operation is changed from the constant-veltage domain
into the constant-current domain, Peint € at which the operation

mode is transferred is called "crossover point."

When the load resistance (R} is 3.3 &, the output voltage s

Io x wr =2 A 3,38=26.6V.

o AS Ru»50)
oo G.V mode
SRS

C.C mode
T RL<E5Q)

E
0 1A 2A  Output current
To

Figure 2-8
2~3-2., Operating Procedure for Constant-voltage Operation

{1} Confirm that the OUTPUT switch iz set in the OFF state. Turn

on the POWER switch.

{2} Turn on the V button of the digital meter selector. The digital
meter will indicate the voltage set by the VOLTAGE setting poten-

tiometers, although no output 1s delivered yet,
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(3) Adjust the voltage setting with the potentiometers as required.
{4y Turn on the A butten of the digital meter selector,

(3) Short the QUIPUT terminals and turn on the QUTPUT switeh so that

the (C lamp (red) turns on.

{(6) Adjust the current setbing with the CURRENT setting knob as

required.

(7) Turn off the OUTPUT switch, remove the shorting wire from between
the output terminals, connect the load, and turn on the QUTPUT
gwiteh. The CV lamp {green) will turn on and the instrument
will start operating in the constant-voltage mode. <{If the €C
lamp (red} n:wmw on, raise the set current value or increase

the current capacity in an appropriate means.)

Of the above steps, steps (1) threough (3) are for output voltage

setting and steps (4) through (&) are for current setting.
2-3-3. Explanation of Constant-current Mode of Operatiocn

The constant~current (CC) mode of operation is briefly explained in
this section for those who are not familiar with constant-current

power supplies.

The two factors which define the output of a power supply are
voltage (unit: wolt) and current {unit: ampere). The constant-
current mode of eperation is such that the output corrent is main-

tained constant regardless of load change.

Assume such constant-current power supply that the output current

of which is set at 2 A. When the lead resistance Amwu is 3.3 4,

the output voltage (Eo) will be lo % By, = 2 4% 3.30= 6,6V,

When the load resistance is increased ta § {l, the output voltage will
be increased to 20 V; when the load resistance is inereased to 10 6,
the output voltage will be increased to 20 V. Thus, the power

supply will tend to waintain the ocutput current at 2 A.

~ 28 -



Actually, however, the maximum voltage of each power supply is
limited by its veoltage rating. (Of the PAB-A Series Power Supply,
the output voltage limit can be preset at the required value with

its constant-voltage {CV) setting potentiometer.)

in Figure 2-8, operating points within the operating domains are
shown for respective load lines. When the output ecurrent is set

at 2 4 and the load resistance (Ry) is 3.3 §I, the operating point

is point D. When the load resistance is increased to 5 8, the
operating point moves from peoint D to point €. When the resistance
is increased further to 10 £, the operating point moves from point C
to point B where the instrument coperation is transferred into the
constant-voltage domain and the instrument ne longer operates in the
canstant-curyent mode. When the load resistance is increased still
more and ultimately it is made open, the operating point moves from
point B to point A, in order that no voltage higher than the preset
voltage {10 V) is applied to the load. Thus, the instrument operation
iy automatically transferred from the constant-current mode to the
congtant-voltage mode in ovder fo protect the load. Point C where
the instrument eperation is transferred between the constant-current

mode and the constant-voltage mode is referred to as 'crossover point.”

Many operators may not be familiar with constant-voltage or constant-
current power supplies becauseé such have hitherto been not very

popular. Recently, hewever, they are rapidly becoming popular in the
field of plating or other electrolytic processes where the amount of
coulombs is needed to be controlled, in the field of solencids where

ampere~turns of coils are needed to be controlled, etc.
2-3-4. Operating Procedure for Constant-current Operation

(1) Confirm that the QUTPUT switch is set in the OFF state. Turm
on the POWER switch.

(2) Turn on the V button of the digital meter selecteor. The digital
meter will indicate the output voltage set by the VOLTAGE setbing

petentiometers, although no output is delivered.



(4)

{5}

(6}

(7}

Set with the VOLTAGE setting potentiometers the maximum voltage

(limit voltage} which can be applied to the load,
Turn on the A button of the digital meter selector.

Turn the CURRENT setting potentiometer to the counterclockwise

extreme position. Connect the load.
Turn on the OUTPUT switeh. The CC lamp (red) will turn on.

Set the oufput current limit value as required, with the CURRENT
setting potenticmeter. The instrument will start operating in
the constant-current mode, with {ts £ lamp turned on., (If the
CV {green} lamp turns on, check for that the wiring for the load

is not open and that the voltage setting is not too low.)

0f the above steps, step (1) through (3} are for cutput voltage

setting and steps {4) through (7) are for current setting.
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Modification of FINE Setting Potentiometer

o To modify the FINE VOLTAGE setting potentiometer into a FINE
CURRINT getting potentiometer, proceed as shown in the following.
(Except the PABI10-0.6A, PABZ50-0.254 and PAB350-0.14 which have on
FINE VOLTAGE setting potentiometer.)

(1) Disconnect the power cord of the instrument. Remove the cover.
{(See Section 4-1-3.) Remove the clamping-sorews of PC board
A-650.

(2} Pull out connector F of the PC hoard. Insert the comnector in
the reverse direction {invert between right and left).

(3} Carefully fix (tighten lightly for tentative holding) the PC
board with three screws. Turn on the POWER switch.

{4) Turn the COARSE VOLTAGE setting potentiometer to the clockwise
extreme position. Adjust potentiometer CV MAX on PFC beoard A-850
30 that the output voltage becomes the maximum voltage showm in
Table 4-3 of Section 4-2-7.

| ELECTROLYTIC
CAPACITOR
e N
iE| CONNECTOR F
RS ——— .\ D
FINE
CURRENT
SETTING
e o B
FINE [z =V
VOLTAGE CORAX OV MAX
P
SETTLNG 2

PCB A--630
LAYOUT OF COMPONENTS



Short the CGUIPUT terminalis.  Turn both COARSE and FINE CURRENT

setting potentiometers to the clockwise axtreme nogition.
Adjust potentiometer CC MAX on board A-650 so that the output

current becomes the maximum current showm {n Table 4-3 of Section

w227,

(6) Fix the PC board and install the cover.

5. Rack Mount

o To install the instvument on a rack, the Items shown in the
following table are needed.

Type of rack Rack mount frame Bracket

50 mm rack RMEF4M R42
{J1§ type)

L9—inch raci RME 4 B4&2Z
{ITA type)

To install the dnatrument on a rack, four screws

(M3-6L with washer, spring washer) are needed.

RACK MOUNT FRAME

BRACKET




When installing twe or more iastruments on a rack, provide a
separatoy board between them. {(When installing twe instruments
divectly stacked up, reduce their output currents to less than a
half of their rated oubput because the ipstruments are of an

unforced convection air cooling type.)

When installing a multiple number of instruments on a rack,
provide 2 separator board between every two adjoining instruments
and keep the temperature within the rack not higher than 30°C to

40°C {80°F to 104°F) using a fan motor or other appropriate means,

Front

Rack Rear

Rack

Radiation shield

Fan motor
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SECTION 3.

APPLICATIONS

Restrictions on Remote Control Operation

The relationships between the terminal numbers of the ryear terminals

and the application functions are as shown in Figure 3-1.

R

To drive digi-
tal meter with
battery power
source

|

|
Control of
output vol-
tage with
voltage
signal * i

Control of
output cur-
rent with
voltage |
signal

w [SIY i
rlw&ﬁlg b e

Control of |
output vel-
tage with H
resigtance
signal i

I

|
Control of _
oubpul cure
rent with
registance |
signal [

SORSR——

One~control
parallel
operation

Standard
connections
of terminals

QUTPET woz

ON/OFF~
cantrol
of ocutput
voltage

Figure 3-1

* Including slave
instruments when in
one~eentrol series
operation

the internal

As can be seen in Figure 3-1, terminals AHV and mMu and
terminals ﬁU4 ﬂu and mu are used in commen by changing
connectors on the PC board,
is not possible to control the output voltage and current
at the same time or to ON/OFF-contrel the oufput of the

instruments which are in one-control parallel operation.

Therefore, it




When the instrument is shipped from the factory, the standard
connections of terminals are for battery drive of the digital
meter, control of the cutput voltage with an external voltage

signal, and one-control parallel operation.

Whenever connections of internal comnectors are alteresd, be sure
to clearly indicate the alterations by posting seals (supplied}

on the terminal cover and casing of the instrument.
ON/OFF~control of Output

This operation is to remotely contrel with an external contact

signal the ON/OFF operation of the instrument output.

For this operation, the internal connectors must be altered as

required.

Refer ro "Restrictions on Remote Control Operation™ of the

preceading page.

{1) Discopnect the input power cerd from the iunput AC power line.
Remove the cover referring teo Section 4-1-3, Remove the

clamping-screws of the PC board (A-650).

{2) On PC board A~650, pull out connector D and insert it in
connector position E. Do not forcefully pull out the
conmector as it is lecked. To pull out the connector, see

Figure 3-3,
(3) 1Insert connector # (supplied) in connecter position D.
(4) Fix the PC board and the cover.

(5) Post on the transparent cover above terminals AWV - ﬂu the

following seal mark {supplied}: wmwwmwoz

PR
WIPET D

{6} Post at a clearly visible position on the front panel or

cover the following seal: REMOTE OQN-OFF



The output is turned off when terminals mmu and muv are shorted; it

is turned on when the terminals are made open.

Keep the OUTPUT switch on the front panel in the ON state. The OFF

state of the local switch or of the vemote control signal has a

priority over the ON state,

Motes: 1. When in the ON/OFF-control operation through the rear

terminal block, the CV/CC lamp does not go off,

2. Since terminals mw

control parallel operation also,

mHv are used in common for one-

be sure to post the

seal to clearly indicate the alteration in order to

guard againsi erronecus

ELECTROLYTIC
CAPACUTOR

RELAY
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¢
CONNECTOR H — &

{SUPFLIED) ﬁu
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e

PC BOARD A-6350

Figure 3-2. Layout of
components

operation.
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PLAIN
SCREWDRIVER

V4
Figure 3-3.
Pulling out
the connector

Disengaging the lock with
a screw driver, pull cut
the connector by lightly
swaying i€ to right and
lefr,



3-2.

Remote Control of Constant-voltage Output

3-2-1. Control of Output Voltage With External Voltape

2

The output voltage can be controlled with an external voltage

signal of O - 10 V.

The common terminal for the external control signal is the "+

CUTPUT terminai.

1f the instrument has been set for the standard connections of ter-
minals {(standard conmections of internal connectors A, B and €, and

switch 8), perform the following procedure starting by Step (5).
Read "Restrictions on Remote Control Operation® of Section 3.

(1) Disconnect the input power cord. Remove the cover referring to

Section 4-1-3. Remove the clamping-screws of the PCE (A-650).

{2} Change the conunections of conmectors A, B and € on PC board

A-650 for the mating symbols. (See Figures 3-3, 3-5 and 3-8.)

{3} Throw switch S on PC board A-650 to the white mark side.

{See Figure 3~5.)
{4) Carefully install the PC board.

(5) Connect the external comtrol veltage signal (B1) to between
terminals mHv and va of the rear terminal block, with terminal

mHv for the positive polarity line.
{6) Throw the R/L (remote/local) selector switch to the R position.

(7) Remove the knobs of the COARSE and FINE VOLTAGE setting potentio-
meters and install the guard caps to make thew a semi-fixed type
so that they are protected against inadvertent change. (See
section 2-1, (10)}.) (The PAB110-0.6A, PAB250-0.254 and PAB350-
0.1A bave no FINE VOLTAGE setting potentiometer. Provide a gmuard
cap only for the COARSE VOLTAGE setting potentiometer.)



(8) Turn on the POWER switch and the QUTPUT switch., Adjust the
semi-fixed potentiometers on the front panel so that the
output veltage for the 10 V of external centrel voltage signal

becomes the required voltage.

© 0 Gt

LCE R ote 1) _ (Note 3y o
— B S A
(Note 4) (Note 2)

Figure 3-4

¢ The relationships between output voltage (Eo) and external control
voltage (E1) is espressed as follows:

s

5 Emax + El -« o[Vj

Eo =

where, Fmax: Maximum voltage rating [V]

EL: External control voltage signal [V]
D<ELZ10V

o Term o is a factor of 0 - 1, which depends on the VOLTAGE setting
potentiometers. It is } when both COARSE and FINE VOLTAGE setting
potentiometers are turned to the clockwise extreme position: it is
0 when both potentiometers are turnmed to the counterclockwise extreme
position. It is used to select the ratio of the output voltage (Eo)
with respect to the external control voltage signal {El). HNormally,

it is adjusted for the maximum voltage.

Note 1: The potential of the common line of the external control

voltage signal (El) becomes that of the "+" OUTPUT terminal.

Note 2: The input impedance between terminalsg nﬁu and mﬂu ig approxi-
mately 10 kQl, The extermal control voltage signal should
be with less ripple noise because the noise is amplified

and conveyed to the output circuit.



Note 3: To feed the extermal control voltage signal, use a shielded
cable (or a pair of stranded wires) and connect the shielding
wire to the "+" OUTPUT terminal. When the wiring distance

is long, provide a full protection against noise.

Note 4: When the R/L (remote/local} switch is thrown to the L posi-
tion, the output voltage can be locally and manually controlled

with the semi-fixed potentiometers on the front panel.

Note 5: Make sure that the output veltage is within the rated output

voltage of the instrument,

Note 6: The output voltage (Eo) of the instrument is with-a slight
regative offset voltage (several tens to several hundreds
millivolts} when the input voltage (E1} is zero volts.

If you need output voltage zerc, apply a slight positive

input voltage (several tens millivelts) te the instrumnet,

. | ELECTROLYTIC
CAPACITOR

Figure 3-3,

RELAY

Layout of components
on PCR A-650
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output voltage
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Relationships Between Application Functions and Connectors or

Switches

Table 3~1

— Connector on PC hoard AL R C G 5 {switch)

Control of output A B C * White mark side
voltage with ex-—
ternal voltage
signal

Control of output AL B | C | % | No-mark side

.@ current with ex-
ternal voltage

signal

&bﬂ Contrel of cutput CyB | A &%

voltage with ex-

ternal resistance
signal 1

4
=

gection

Houging section

Control of output A B G G White mark side
voltage with ex-
ternal resistance
gignal II

Housing

5

Control of output AL C | B *® ] %
current with ex-

ternal resistance
signal 1

Control of output A 1B | G} C | No-mark side
current with ex-

ternal resistance
signal II

%1 Mot specified



3-2-2. Control of Output Voltage With External Resistance 1

o The output voltage can he controlled with an external registance

signal of O - 10 ki,
%* Read "Restrictions on Remote Control Operation” of Section 3.

£1) Disconnect the input power cord. Remove the cover referring

to Section 4-1-3. Remove PC board A-650.

{2) Change the conpections of connectors A, B and C as shown in

Figure 3-6. {See Figures 3-5 and 3-3.)

foeeosp]

Figure 3-6

(3} Connect external resistance signal Rl (0 < R1 £ 10 &id)

hatween terminals AHV and mHu of the rear termimal bleck.

(4} Throw the R/L {remote/local)} selector switch on the front

panel to the L position.

(3} Turn the FINE VOLTAGE setting potenticmeter to the counter-
clockwise extreme position. Remove the knob of the potentio-
meter and install the guard cap. (8See ltem {(10) of Section
2-1.,) {This procedure is not needed for the PABIIO-0.6A,
PABZ50-0.25A and PAR350-0.14 which have no FINE VOLTAGE setting

potentiometer.)

(6) Exercising care so that the PC board is not contacted with

the chassis, turn on the POWER switch and the OUTPUT awitceh.

{7} The output volrage of the instrument is with a slight negative
offset voltage (several tens teo several hundreds millivolts)

when the external resistance signal (R1) is zero.



o

{8) Set the external resistance signal (R1) te 10 k1. Adjust
potentiometer GV ¥MaX on PC board A-650 so that rhe outpuf
veltage becomes the maximum rated voltage. This procedure

is "full-scale adjustment." (See Figure 3-5.)

(9) Carefully install the PC board and the cover.

{10} Post the following seal on the transparvent cover above

terminals @ and @ F!\@KNL

Ri
L @ R {Note 1}

(Note 3) (Note 2)
Figure 3-7

The relationships between the output voltage {(Eo) and the external
resistance signal (R1) are expressed as follows:

1

i Rl * Emax [V]

Eo =

where, Emax: Maximum rated cutput voltage [V]

R1: External resistance signal [k}

0 < 8’1 £ 10 [&2]

Note l: o Nete that an overvoitage will be produced in the output
circuit if the external resistance signal (R1) circuit
is made open. When changing resistances by selecting
them with a switch, be sure to use a closed-circuit type
of switch so that the cirvcuit does not become open at
any moment, If this reguirement causes any undesirable
effects, use the method of Section 3-2-3 “Control of

Output Voltage With External Resistance Signal II,"

¢ The current which flows in the external control resistor

(1) is 1 wA, constantly. The maximom voltage is 10 V.
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Note 2:

Note 3:

Note 4:

Hote 5:

o

o]

Q

[s)

For the external control resistor {R1), use a resistor
of 1/2 W or over, with good temperature, aging and

noise characteristics.

By compnecting a zener diode Dz (Vz = 11 V, 250 mi)}
between terminals mHu and mHv as shown in Figure 37,
the ouitput voltage can be limited at 110% of the

rated voltage even when the external resistance circuit

is made open.

The leak current of the zener diode (Dz) causes poor
linearity of the relatiocnships between Rl and Eo. Use

a zener diode which has less leak current.

The R/L switch cannot be used when in this mode of
operation, If the switch is thrown to rthe R {remote)
position, no output is delivered. Keep it in the L

(local) position.

Note that the registance of the wiring will cause an

offset voltage.

For wiring of the external resistance signal (R1}, use
a shielded cable {or a pair of stranded wires) and
connect the shielding wire te the "+ QUTPUT terminal.
when the wiring distance is long, pay attention to

prevent induction noise.

Pay attention so that the output voltage does not

exceed the rated voltage.



3-2-3, Control of Qutput Voltage With External Resistance I1

O

This operation is with a fail-safe feature such that the output
voltage becomes zerc volts when the external resistance signal

circeuit is made open (the vesistance has become infinirive}).

Read "Restrictions on Remote Control Operation” at the beginning

of Section 3.

(1) Disconnect the input power cord. Remove the cover referring

to Section 4-1-3. Remove PC board A-650.

(2} Change the connections of conmectors C and G on PC board A-650

as ahown %:.%wmcwm 3-8, (Refer to Figures 3-5 and 3-3.)

{(3) Coenunect the external resistance signal {Rl) between

terminals ﬁU and QU of the rear terminal block.

Figure 3-8

(4) Throw the R/L switech on the front panel to the L position.
(5) Throw switch § to the white mark position. (See Figure 3-5.)

(6} Turn the FINE VOLTAGE setting potentiometer to the counter-
clockwise extreme position, remove ifs knob, and install the
guard cap. {(See Item (10) of Section 2-1.) (This procedure
is not needed for the PABLIO-0.6A, PAB250-0.25A4 and PAB350-0.1A

which have no FINE VOLTAGE setting potentiometer.)

(7} Paying attention so that the PC board is not contacted with

the chassis, turn on the POWER switeh and the OUTPUT switch.

(8} Set the external resistance signal to zero and adjust potentio-
meter OV MAX on PC board A-6530 so that the cutput voltage becomes

the maximum rated voltage.



(3) Carefully install the PC board and the cover.
¥

(10) ©Post the following seal on the transparent cover ahove

terminals ﬂv and ﬁU“ i

Cc.v
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Figure 3-9

The relarionships between the output voltage (Eo) and the external

resistance signal (R1) can be expressed as follows:

Eref -Eomawx-b
16 {a + RL}

Fo =

where, Eref: &.5 [V}
Eomax: 18V system ..... 18 (Vi

32V system . .... 32 [V)

a: 6.5 ki)
b: 0 - 10 [k}
{(Eo) 4 ce \ar\
R .\uﬁwﬁ\
w e
o op  Eomax- Lo S
& ﬁ‘(dx\\
0, OK -
S nOdﬂM\\\
S 5 ot

Set with
potentiometer
on front panel

Control with resistance I

[tEe) Resistance (R1 ) oo

Figure 3-10



The cutput voltage (Eo) is inversely proportional to the external
resigtance signal (R1) as shown ilun Figure 3-10. When the external

registance signal circuit is made open {the resistance has be

infinitive} due to switehing of resistances or by inadvertent
handling of the external resistance signal circuit, the output
cireuit is driven toward the safer side (the output voltage becomes

zero volts).

The cutput voltage (Eo) is determined by Rl and b. TFactor b is

determined by the VOLTAGE setting potentiometers on the front panel.

Note 1l: For the external resistance signal (R1), use a resistor of
1/2 W or over, with good temperature, aging and noise

characteristics.

Note 2: If the R/L switch is thrown to the R (remote) pesition, no

cutput will be delivered. Xeep it in the L (local) position.

Note 3: For wiring of the external resistance signal {Rl}, use a
shielded cable (or a pair of stranded wives) and conmmect
the shielding wire to the "+ OUTPUT terminal., When the
wiring distance is long, pay attention to prevent induction
noise berause such will be superimposed as ripple noise on

the output.



3-3. Remote Control of Constant-curvent Operation
3-3-1. Control of Output Current With External Voltage

o The ovutput current c¢an be controlled with an external control

voltage signal of 0 - 10V,

¢ For the common line of the external control voltage signal, use

the "+" QUTPUT line.

* Read "Restrictions on Remote Control Operatior’at the beginning

of Jection 3.

{1} Disconnect the input power cord. Remove the cover referring

to Section 4-1-3, Remove PC board A-650.

{2) Coonect the connectors A, B and C on PC board A-650 for the
mating symbols as shown in Figure 3-11. {See Figures 3-10

and 3-3.)

i
o

Figure 3-11

(3) Throw switch § on PC board A-~650 to the opposite position
of the white mark position.

{4} Carefully install the PC board and the cover.

(5) Apply the external contrcl voltage signal to between terminals
QU and ﬂu of the rear terminal block, with terminal ﬂu for

the positive polarity line.

(6) fThrow the R/L switch on the front panel to the R (remote)

position.

(7) Remove the knob of the CURRENT setting potentiometer and
install the guard cap to make the potentiometer a semi-fixed

type. (See Item (10} of Section 2-1.)

R



(8) Turp on the POWER switch and the CUTPUT switch. Short the

st the scemi-{ixed potentiometer on

output terminal and ad
the front panel so that the required output current is

obtained when E2 is 10 V.

(9} Post the following seal on the transparent cover above

terminals QU and Qw" -
C.C

OO0 Qi @_wwen [

L[FAR e e
" (Note 2}
{Note &)

.

Figure 3~12

The relationships between the output current (Io} and the external

control voltage signal (E2) are expressed as follows:

; L
Io = 15 - Imax - E2+. B [A]

where, Imax: Maximum rated current [A]

E2: External control voltage [V]
05 82 210 V]

Term B is a factor which is determined by the CURRENT setting potentio-
meter, for a range of O - 1. When the CURRENT setting potentiometer
(including the FINE CURRENT setting potenticmeter if the FINE VOLTAGE
potentiometer hag been modified to 1t) is turned to the clockwise
extreme position, f is I; when it is turned to the counterclockwise
extreme position, B is 0. With this factor, the ratio of the output
current {Io} with respect to the external control voltage signal (E2)

can. be adjusted.

Note 1: The potential of the common line of the extermal control

voltage signal (E2) becomes that of the "+" OUTPUT terminal.



Note 2:

Note 3:

Note 4:

Note 3:

The input impedance between terminals mHu and AMV is

approximately 10 k2. Since the ripple noise component
of the external control voltage signal is amplified and
superimposed on the output voltage, use a voltage with

less ripple noise for the signal,

For wiring of the external control veltage signal, use a
shielded cable {(or a pair of stranded wires) and connect

the shielding wire of the cable to the "+" OUIPUT terminal.
When the wiring distance is long, pay attention to inductien

noise,

By throwing the R/L switch to the L (local) position, the
output current can be contrelled manually (locally) with

the semi-fized potentiometey on the front panel.

Pay attention so that the output current dpes not exceed

the rated current.

/// \\\\Iffwu i ELECTRGLYTIC
///:;\\\\x\\\\JJ CAPACITOR

RELAY

?_WWM
| S

SWITCH 3
B
(M| NN O D I Ty
TE HAX WHITE MARK

Figure 3-13. Layout of components on PLB A-650

Control of cutput current with external

voltage signal
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Control of Qutput Current With External Resistance 1

¢ The outsut currvent can be controlled with an external resistance

signal of 0 -~ 10 ki.

* Read "Restrictions on Remote Contrel Opevation” of Section 3.

(1}

{2)

{3)

C)

{6)

{73

(8)

Disconnect the inpuf power cord. Remove the cover referring

to Section 4-1-3.  Remove PC board A-650.

Change the connections of connectors A, B and € on P board

A-650 as shown in Figure 3-14. (See Figures 3-10 and 3-3.)

Figure 3-14

Connect the external resistance signal (R2) between

terminals (&) - (). (0 < R2 < 10 k&)

Throw the R/L switch to the L (leocal) position.

If the FINE VOLTAGE setting potentiometer has been modified for
current setting, turn tfhe potentiometer to the counterclockwise
extreme position, remove its knob, and install the guard cap.
{See Item (10) of Section 2-1.) (This procedure is not needed
for the PABIIG-0.64, PABZ50-0.25A and PAB350-0. 1A which have

no FINE VOLTAGE setting potentiometer.)

Paying attention so that the PC board is not contacted with

the chassis, turn on the POWER switch and the OUTPUT switch.

Set RZ at 10 kf2. Adiust potentiometer CC MAX on PC board A-650
so that the output current becomes the maximum rated current.

This procedure is for full-scale adjustment. (See Figure 3-10.)

Carefully install the PC board and the cover.



(%)

Post the following seal on the transparent cover above

terminails QD and ﬁvn g
C.C

° e Imax : Maximum rated

Leggn e Pegeddt oo Rz current [a]
b and . . £
(Note 2y  —oommmmmmmemmmsmssss (Note 1) 4 External con
(Note 3) (Note 4) resistance [k

0 £ R2 5 10 [kQ]
Figure 3-15

o The relationships between the output currvent (To) and the input

resistance (R2) are expressed as follows:

e+ R2Z - Imax [A]

where, Imax: Maximum rated current [A]

Note 1:

Note 2.

[s]

RZ: External resistance sgignal [ki?}

0 < R2 < 10 [k0j

The current which flows in the externmal resistance signal

circuit is I mwmA constantly, The maximum voltage is 10 V,

For the external resistance signal (RZ), use a resistor of
1/2 W or over, with good temperature, aging and neise

characteristics.

Mote that an cvercurrent may flow and the instrument may
be damaged if the external resistance signal circuits is

made open,

Note that overshoots of the ouiput current will be caused
if the extermal resistance signal circuit is instantaneously
made open when selecting resistances with a switch. To

prevent such overshoots, use a short-circuit type of switeh.

By connecting zener dicde Dz (Vz = 11 V, 250 mW) between
terminals AHV and AMV as shown in Figure 3~12, the output
current can be limited at approximately 110% of the rated

current even when the external resistance sighal circuit



is made open. The leak current of the zener diode will
cause degradation of linearity of relationships between

R2 and Io. Use a dicde which has less leak currvent.

Note 3: o The R/L switch should not be thrown te the R (remote)
pesition. If it is thrown to the R position, nc output

is delivered. Keep the switch in the L {local) position.

Note 4: o Note that the resistance of the wiring cable for the
external resistance signal also is iacluded in the

external resisfance signal.

o Conpect the shielding wire of the wiring cable to the

"+ QUTPUT terminal.

o When the wiring distance is long, pay attention to induction

noige,

Note 5: o Pay attention so that the output current does not become

higher than the rated curvent.



3-3-3. Control of Output Current h External Resistance I1

¢ This operation is of a fall-safe type such that the output current

bhecomes zero when the eXternal resistance circuit is made open

{when the resistance has become infinitivel.
* Read "Restrictions on Remote Control Operation” of Section 3.

(1Y Disconnect the input power cord. Remove the cover referring

ro Section 4-1-3. Remowe P board A-0O50.

{2) Change the connections of connectors C and H on PC board

A-650 as shown In Figure 3-16. {(See Tigures 3-5 and 3-3.)

A H H
E E E E Figure 3-16

{3} Commect the external rasistance asignal {R2) betwaen terminals

mHv and mwv of the rear terminal block.
(4) Throw the RB/L switch on the fyont panel to the L position.

(5} Throw switch to the white mark side. (8ee Figure 3-5.)
{(This procedure is not needed for the PABLIC-0.64A, PAB250-0.234
and PAB350-0.1A which have no FINE VOLTAGE setting potentiometer.)

(6) If the FINE VOLTAGE setting potentiometer has been modified for
current setting, turn the potentiometer to the counterclockwise
extreme positien, remove its knob, and install the guard cap
so that the potentiomeéter becomes a semi-fized type., (See Item

16 of Section 2-1.)

(7) Exercising care so that the PC board is not contacted with the

chassis, turp on the POWER switch and OQUTPUT switch.



(8) Set the external resistance signal (R2) at zero. Adjust
potentiometer CC MAX on PC board A-6530 so that the cutput

voltage becomes the maximum rated voltage.
{9) Carefully install the PC beard and the cover.

(10} Post the following seal on the transparent cover above

terminals mHu and van | X

Figure 3-17

The relatiouships between the output current {Io) and the external

resistance signal (R2) can be expressed as follows:

Iref-lomax b

10 (a + R2)

fo =

whare, fref: 6.5 [V}

fomax: 1 A system ...... 1 [A]

TOA system .....- 3 [A]
a: 6.5 (ki)
b 0 - 10 (k)
T
e
e
. dmm.ﬁ\\
w5 Iomax- Len e
] § R
w,ﬂ dﬁ.no\\
23 s
Io 4 - -
Setting
with Control with resistance I
—
potentiometer -l
on front panel gg Resistace (Rz2 ) w

Pigure 3-18



The output current (le) is inversely proportional to the external
resistance signal (R2} as shown in Tigure 3-18. When the external
resistance signal circuir is made open {(the resistance has become
infinitive) due to switching of resistors or by inadvertent handling
of the external resistance signal circuit, the output circuit is

driven to the safer side (the output current becomes zero).

The output current (Io} is determind by R2 and b. Factor b is

determind by the CURRENT setting potentiometer on the front panel.

Note 1: For the external resistance signal (R2), use a resistor of
1/2 W or over, with good temperature, aging and nceise charac-

teristics.

Note 2: If the R/L which is throwa to the R (remocte) position, no

output will be delivered. Keep it in the L (local} position.

Note 3: TFor wiring of the external resistance signal (R2), use a
shielded cable {(or a pair of stranded wires) and connect the
shielding wire of the cable to the "+ QUTPUT termipal.

When the wiring distance is long, pay attention to prevent
induction noise because such will be superimposed as ripple

noise on the output.



3-4. Series or Parallel Operation
3~4-1. Series Operation

o Two or more instruments can be connected In series to obtain a

higher output voltage.

E2 Eg = Er + Ez

©

Figure 3-19

(1} The number of instruments which can be connected in series is
limited by the withstanding voltage (250 V} of the instruments
with respect to the ground, (For example, when the instru-
ments' outpat voltages arve 32 V, up to seven units can be

operated in series ag 250+ 32 = 7 with remainder 26,

(2) In order to eliminate potential differences among chassia of
unlts connected in series, disconmect the GND shorting bars
of the units and connect the GND terminals together to the

same potential as required.
3-4-2. Parallel Operation

¢ Two or more instruments can be connected in parallel to obtain

a larger current.



 E———— Ea
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=3 n”mnuHB f=4 ) e . 9o
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Figure 3-20 Figure 3-21

o To cperate the instruments in the constant-voltage mode, set
their output voltages uniformly at the same voltage. When the
paraliel-ronnected instruments are operated in the constant—
voltage mede, the current initially is fed by the wnit which is
set at the highest voltage and when this unit has been transferred
inte the constant-current domain and its output voltage is reduced,
the unit of the next highest output velitage is brought into opera-
tion. Conseguently, vnuniformity cof the output voltages is ref-

lected into load change.

o When operating the instruments in the constant-current mode,
confirm that the €C lamps of the instrument are on. The total
putput current of the setup is the sum of the output currents of

the individual instruments.

Note 1: Pay attention so that the output voltage of each instrument

does not exceed its rated output veltage,

Note 2: To the instrument{s) the output voltage setting of which
is low, 2 current of several milliamperes will flow in the

reverse direction,



35,

One-control Parallel Operation

By controlling one master unit, any number of slave units which
are connected in parallel with the master unit to increase the

current capacity can be controlled.

Note: ©Note that this operation can be done only with the same

model of instruments.

Read "Restrictions on Remote Control Operation” at the beginning

of Section 3.

When the instruments are with standard connections {when the
connections of the inrernal cennectors D and B have not been

altered), perform the following procedure starting by Step {6).
(1) Disconnect the input power cord.

(2) Remove the cover referring to Section 4-1-3, Remove the

fixing~serews of PC board A-650.

(3) Change the connections of connectors D and E on PC board
A-050 as shown in Figure 3-2. The conneetors have a lock.
Do not attempt te pull ont Chem forcefully. (See Table 3-2

and Figure 3-3.)

e

[ R}

=1

—

Figure 3-22
(4) Carefally imstall the PC board and the cover.

(5} Connect the jumper to between terminals ﬂv and QO of the

rear terminal block of the master unit.

(6) Disconnect the jumpers from between terminals ﬁv and mHu of

the slave units,



{7) Connect terminal @W of the master unit to terminal ﬁ@
0f all slave units. (See Figure 3-23,)

(8) Connect the output terminals of all wnits to the leoad, using
wires of the same gavge znd the same length. (Note that the
current distribution may become ununiform unless wires of
the same gauge and length are used for wiring to the "+"
OUTPUT terminals or, to put it more accurately, unless the

potential differences between the "+" QUTPUT terminals of the

v 1

instruments and the terminal of the lcad are uniform.)

(9) Turn the VOLTAGE setting potentiometers of the slave units
to the clockwise extreme position. Turn on the QUTPUT switches

of the siave units,
(10} ¥or remote control operation, control the master unit.

(11) Post the following seal (supplied) on the transpavent cover

above terminals mHv and mHu of each unit:
PARALLEL OP

(12) Post the following seals on the pane) or cover of the master

unit: PARALLEL OPERATION MASTER

Post the feilowing seals on each of the slave units:

PARALLEL OPERATION SLAVE

GND
(B N —

wstir () O L © @
UNIT M

SLAVE L

UNIT

SLAVE
UNIT

Set the VOLTAGE setting
potentiometers of slave
units at the maximum value.

L3

A:  Negative line ground

B: Positive line ground

Figure 3-23. One-contrel parallel operation



Note 1: o The output mode is indicated by the CV/CC lamps of the

master unit.

o Of the slave units, the CC lamps are constantly on.

Wote 2t o Normally, ground the "+ or "-7 line.

CAUTION: IF WIRING TO THE LOAD 15 DISCONNECTED WHEN IN PARALLEL
OPERATION, POWER SUPPLIES MAY BURN UP. ESPECIALLY
SECURELY CONNECT THE WIRING TO THE LOAD WHEN IN PARALLEL
OPERATION.

N\ N
W h : | ELECTROLYTIC
W CAPACITOR

et

AY

REL

Figure 3-24

Layout of
compoehents on
PCB A-650

One—countrol
parallel
operation

P | | S Er

Table 3-2. Relatiouships between application functions aad

connectors
I, ON/OFF control of cutput 3 D
D Housing o 1
section ne-control parallel i None
operation
1
— Connector number on PCB D E




One~-control Series Operation {Operation as Dual Tracking Power

Supply)

By controliing the master unit alone of the instruments connected
in series, the slave units can be controlled to increase the
output voltage of the setup, (The uppermost one of the instru-

ments connected in series opervates as the master unit.)

There are no restrictions on the master unit, although the slave

units are vequired to be set for the standard terminal counnections.

If the slave units have already been set for the standard connec-
tions {the connections of connectors A, B and C are se! as in the
case of control of the output voltage with an external voltage
signal and the connections have not been altered}, perform the

following procedure starting by Step (6},
(1} Dbdisconnect the input power cord.

{2) Of the slave units only, remove the covers referring to

Section 4~1-3 and remove the fixing screws of PC board A-5650.

(3) ©Of each slave unit, change the comnecticns of connectors A, B
and € on PC board A-630 as shown fn Figure 3-25%. (See Figure
3-5). Since the connectors have a lock, do nof attempt to

pull them out forcefully. (See Figure 3-3.)

e
o

1

Figure 3-25

o]

(4} Of each siave unit, throw switch S on PC board A-650 to the

white mark side. {See Figure 3-5.)

{5) Carefully install the PC board and cover.



{(6) As shown in Figure 3-26, conmect in series the ocutput
terminals of the units. Jonnect r2sistor R3 between the
4" QUTPUT terminal of the uppermost unit (master unit)
and terminal mMu of slave unit 1 which is located next fo
the master wnit. Connect resistor R4 between terminal muu

of slave unit I and terminal AHu of slave unit 2.

(7} Of each slave unit, throw the R/L switch en the front panel

to the R {remote} position.

(8) Of each slave unit, turn the VOLTAGE and CURRENT setting
potentiometers to the clockwise extreme positions. Remove
the konobs of both COARSE and FTINE VOLTAGE setting vOHm:n%or.
meters and install the guard caps. (See ltem {10} of Secticn

2-1.)

(9) Connect in common the GND terminals of ail units and connect

the common line te the required potential line.

{10) Turn en the POWER switches and OUTPUT switches of the slave
vnits. Turn on the POWER switch and QUIPUT switch of the

master unit.
For remote control operation, control the master unit only,

When the instruments are operated in the constant-voltage mode,

the CV lamps (green} of the master and slave units turn on.

Setting of limiting current must be set not only for the master

unit but for all of the slave units also.
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Figure 3-26
fo = Bl 4+ E2 + £3
o Calculation of resistance R3 {R4)
R3 = ( Sk % A) - 10 (ke
Tt OE2
. o A N
where, BRI > 0 or T2 < b £l
R3 (R4): Externally connected resistor I[k§i]
El: Qutput voltage of master unit [V}
E2: Output voltage of slave unit 1 {V]
E3: OQutput voltage of slave unit 2 [V]
For calculation of R4, substitute as follows in the above
formula: £l = E2, E2 = E3, and R3 = R4,
Table 3-3
Rated a8y 32V 70V HHo Vv 250V 350 V
valtage system | system
Constant
A 18 32 10 110 250 330

o

To adiust the output volrage,

adjust

potentiometers of the slave units.

the VOLTAGE setting




o TFor resistor R3 (R4}, use a resistor of 1/2 W or over, with

good temperature, aging and nolise characteristics., The resistor

should also have a sufficiently high dielectric strength since

the output voltage of the master unit iz applied to the resistor.

Note 1:

Note 2:

Note 3;

The number of units which can be connected in series is
restricted by the withstanding voltage {2530 V) of the
instruments with rvespect to ground. (For example, when

the output voltages of the instyuments are 32 V, up to
seven units can be connected in series because 250 * 32 = 7

and rvemainder 26.)
Install resistor R3 (R4) near terminal va.

In order to prevent potenti

1 differences among chassis
of units, connect together the GND terminals of all units

and connect it to a line of the required potential.

o With two units {(master unit and slave unit), a positive/negative

tracking power supply setup can be obtained.

o Post the following seals (suppliied) on the units.

Master unit: SERIES OPERATION MASTER

Slave units: SERIES OPERATION SLAVE



External Battery Drive of Digital Meter

The digital meter can be driven with an external battery power

source {two dry cells).

{1} Disconnect the input power cord.

{2} Remove the cover referring to Section 4-1-3.

{3) Throw switches SW2 and SW3 on PC board A-68F to the white

matrk positions as shown in Figure 3~27. Install the cover.

(4) Convect two 1,53V manganese dry cells to terminals mHv, m@
and AMV of the rear terminal block, din the correct polarity

as shown in Figure 3-28.

PCB A-081

.ri.u
T |
m L
FOR
TOP VIEW OF DIGITAL

PAB-A POWER METER}
SUPPLY

ON-0FF
SWITCH

Figure 3-2

Figure 3-27

The supply voltage for the digital meter is *1.5 V 137, with

terminal mMu as the common line.

When the asvpply voltage has fallen to *1.2 ¥V to £1.4 V, a battery
mark ( By is digsplaved at lower left on the liquid crystal
display. The battery mark weans that the dry cells should be

replaced. (When a regular type of manganese dry cells are used,



indication of the battery mark does not immediately mean that

the digital meter will become malfunctioning.)

The power consumption of the digital meter is 3 nW (typical),

Fwo SUM-3 dry cells will serve approximately 20 days.



SECTION 4. MATNTERANCE
4-1. Tnpspection

o  Inspect the instrument at regular intervals so that it maintains

its dnitial performance for a long time.
4«1~1. Removing Dust and Dirt

o When the panels have become dirty, wipe them lightly with a
cloth moistened with neutral seapsuds and then wipe them with

4 clean, dry cloth.
o Do not use benzine, thinner, or other chemical detergent.
4-1-2. Inspection of Input Power Cord

o  €heck the input power cord for damapge of rhe vinyl cover and
overheating of the plug and cord stopper, Check the terminal

screws and binding posts for loosening.
4~¥~3, Removing and Installing the Cover

(1) Be sure to disconnect the imput power coxd before starting
removing the cover, for the sake of safety. (If the instrument
power has been on, allow a discharge time of approximately 2
minutes after turning off the POWER switch and then proceed to

the nextf step.)

{2} Remove four screws (M3-6L} and one screw (M3-4L). Remove the
screw by pulling it upward. (Be careful not to misplace the

‘screws removed, ) »

A B

(ONE} ol
SCREWS M3-6L =

(FOUR)
(with washer, (A) ()

spring washer)

Figure 4-—1



(3) When installing the cover, exercise care 3o that the top of the
panel and the right and left sides of the heat sink are set in

the guides of the cover.

@ e HEAT SINK
rk WL COVER @
PANEL

" 7 /]
SURFACE ALUMINIUM COVER

BEZEL _ PANFL ﬂ W

Figure 4-2

Note: Do not use other screws than the gpecified ones, lest the

wiring should be damaged,
4-1-4, Cleaning of Inside

Remove dust from the inside of the casing and ventilation holes of
the cover by using a compressed air or the exhaust air of a vacuum

cleaner.
4-1-5, Removing the PC Board

Remove the three fiwing-screws (M3-6L) and open the cover.

M3-6L
{with washer, spring washer)

Figure 4-3

EXCERCLSE CARE SO THAT THE TOP
OF PC BOARD A-65G DORS NOT
HIT THE CHASSIS,




inspection of Fuses

(1) Tnput fuse: 0 Slow blow {time lag) type fuse
o Supplied as an accessory
(2} Output fuse: o Regular type fuse
o The PAB330-0.1A has no output fuse.
j INPUT FUSE
i
o
Figure 4-4
QUTPUT ¥isE
Type M Type L
Table 4.1
Modat PAB PAB PAB PAB Pal
poes. 18-14 | 18-1.84 = 18-34 32-1.24 | 32-2A
Input fusge 1.5 A 5B 2 A 8B 3 A SB 2 A SB 3 A SB
Output fuge 1.5 A 2 A 4 A 1.5 A 2.5 A
PAD PAB PAB PAB
tode 70-14 | 110-0.64 | 250-0,254 | 350-0.14
Input fuse 3 A SB 3488 3 A 8B 2 A 8B
Ouiput fuse 1.5 A 14 0.3 A None
External dimensions of fuse: 6.4 mm dia., 31.8 mm long



4-2. Adjustment and Meter Calibratiom

/ =

\ ] ] BLECTROLYTIOC
/ CAPACITOR

H i

RELAY

9o D e 6o @ 2
&ﬂ,ﬂmﬂ ST

ae
ToEN  CVOFF  CWLMT  CUMAX \
CCOFF  COHES G0 HAK WITHE MARK

Figure 4-%. Layout of components of PC beoard 2-630

PO OBOARD OF DIGIT
THR

f 3 - PANEL

RUS02 7
RVOO1S;
(i

Figure 4-6. Layout of components on top of panel

@ Voltage/current selector switch

@ Pawer source selector switch for digital meter

@ Maxioum voltage adjustment sotentiometer



Maximum current adjustment potentiometer

Voltage calibration potentiometer for voltage s
Ammefer calibration potentiometer

Output voltage offset adjustment potenbiomerer
Ammeter zero-ad justment potentiometer

Relay select voltage adjiustment potenticmeter
Digital meter reference voltage calibrator

Digital meter full-scale calibrator

CPOLeOROG

%-2-1. Relationships Between Application Functions and Comnectors

or Switches

Table 4-2

Contrel of output voltage Al B C I L T B T
with external voltage
signal
Control of outpul current Al B I C * LR | g | %
with external voltage
signal

Control of output voltage ci B I A P3RS
with external resistance
signal 1

Control of output voltage A B G * C * Q *
with external resistance
signal II

Contrel of cutput current A C B * b * * *
with external resistance
signal I

Contreol of output current ALl B |G =10 x| e | &
with external resistance
signal 11

Housing section

ON/GFF control of output ¥ Lok & Lo ox o [k
One-contrel parallel K| * I U *

operation

Driving of digital weter d s * * # % % o
with external battery
power source

Connector numbers on PC AL B ¢ b G B8l 15253
board
o:  White mark side e: No mark side *: Not specified



4-2.2, Calibration of Digital Meter

o To calibrate the digital meter as may be reguired by aging or cther

cause, proceed as describved in this section.
(A} Por models whose rated voltage is 110 V or lower

(1} Press the EXT button (external voltage measurement switch)
and apply a voltage of 190.0 mVDC (*1) between the HIGH and
LOW terminais. Adjust potentiometer RVGO2 | mmw in Figure
4-6) so that the meter reads 180.0 *1 digits, at ambient
temperature 2370 £1°0 (73.4%% #1.87F).

(2} Apply a voltage of 1.900 V (¥1) between the HIGH and LOW
terminais, Adjust polentiometer RV601 { (I} in Figure 4-6)
s0 that the meter reads 1.900 &1 digits, at ambient tempser—

ature 23°C #19¢ (73.4%F +1.8%F).

Change the voltage to 19,00 V and 180.0 V and check the
cperation at the 20V and 200V ranges. If deviations are

large, adjust them toward the center.

{*1: Accuracy 0.05% or better)
{B} For Mocdels PAB250-0.2BA and PAB350-0.1A

{1} Turn the VOLTAGE setting control to the counterclockuwise
extreme position so that The output voltage becomes appro-
ximately 2erc volis. Apply a voltage of 180.0 mV {*1) with

respect to the "-" terminal as a ground. Adjust potentio-
meter RVE02 { 6 in Figure 4-6) so that the meter reads
190.0 #1 digits, at ambient temperature 23°C x1°¢ (73.4°F

+1,8%F).

{2} Apply a voltage of 1.900 V (¥1) between the output terminals.
Adjust potentiometer RV60L ( (LD in Figure 4-6) eo that the

meter reads 1.900 X1 digits, at ambient Temperature 23% 1%,

Make open the output terminals and connect a voltmeter (¥1)

to them. With output voltages 19.00 V and 190.0 V, check



4-2-3,

the operation at the 20V and 200V ranges. 1f deviations

are large, adjust them toward the center,
{#1: Accuracy 0.08% or better)

NOTE: When performing the procedure of 1, be sure to turn
the output VOLTAGE setting knob to the counterclockwise
extreme poslition. When setting the output voitage to
19,00V or 3190.0 V in the procedure of 2, connect the

voltmeter alone to the output terminals.

Calibration of Preset Voltage Indication

o This procedure is to calibrate the preset voltage indication by

the digital meter when the OUTPUT switch is turned off.

{1}

{23

Turn off the OQUTPUT switch., Adjust the output voltage as shown

in the following table.

Rated Voltage Cutput Voltage
18 V Type 10wV - 20 mV
32 V Type 10 mV - 20 mV
oV 10 mV ~ 100 nmV
110V 100 mV - 300 mV
250V 100 mV - 300 mv
350 V 100 m¥ - 300 mV

Turn on the OUTPUT switch. Adjust the CY OFF potentiometer
((7) in Figure 4-5) so that the digital meter indicates the

same value.

NOTE: The measuring unit is changed to mV or V as the switch

is turned ON or OFF, respectively.

For the models whose rated output velbages are 110 V or lower,
turn on the OUTPUT switch and set the output voltage at 17.%0 V.
For the models whose rated outpub voltages are 250 V or higher,

set the outpubt voltage at 175.0 V.



(4

Ln2d) L

(4)

425,

-

(2)

4
s

Turn off the output switch. Adjust the CV LMT potentiometer
W5} in Figure 4.5} so that the digital meter indicates the

same value.

Calibration of Ammeter
Press the A (ammeter) switch and turn off the OUTPUT switch.

Adjust the CC OFF potentiometer ( in Figure 4-5} so that the

digital meter reads O A {zero amperes).

Connect an ammeter {or a shunt resistor} of an accuracy of 0.2%
or better to the cutput terminal and feed the current {(I1) shown

in Table 4-3.

After feeding the current for spproximately 20 minutes, adjust
the CC MET poientiometer so that the meter indicates the value of

output current Il.
Adjustment of Maximum Variable Constant-~voltage Range
FPress the ¥ {voltmeter) switch and turn on the CUTPUT switch.

Turn both COARSE and *FINE VOLTAGE setting potentiometers to the
clockwise extrem position. Adjust the CV MAX potentiometer AAHV
in Figure 4-5) so that the output voltage becomes Eo {maximum
voltage) shown in Table 4-3. (¥*: The PAB110-.0.6A, PAB230.0.25A
and PAB3B0-0.1A have no FINE VOLTAGE setting potentiometer.}

Adjustment of Maximum Variable Consftant-current Range

Connact an ammeter of an accuracy level of approximately 0.5% to

the output terminal.



{2} Turn the COARSE CURRENT setting potentiometer (including the
FINE CURRERT setting potentiometer if the FINE VOLTAGE poten-
tiometer has been modified to it} to the clockwise extreme
position. Adjust the CC MAX potentiometer ﬁmuv in Figure 437
so that the outpuf current becomes lo (maximum current) shown
in Table 4-3. {The PAB110-0.6A, PAB230-0,23A and PABR3ISOG-0.1A

have no FINE setting potentlometer.)
4-2-7. Adjustment of Relay Switching Circuit

o Preparation: Adjust the input power line voltage to the rated
voltage {100 V) and operate the instrument in the

no—-lcad state.

o Voltage adjiustment of the Schmitt trigger circuit for switching

of main fransformer taps
{1} Press the V {voltmeter} switch and turn on the QUIPUT switch.

{2) Increasing gradually the cutput voltapge, adjust the SHM poten-
tiometer Amuu in Figure 4-5) so that the relay trips at the
voltage of El shown in Table 4-3.

Note: The circuit has hysteresis. Opnce the relay has tripped
(has become on), lower the output veltage to reset [to turn

off} the relay.

Relay ON | oo

Relay OFF

0 E1 Output voltage



Table 4~3

Model
Adjustment

PAB
18-1A

PADB
18-1.8A

PAB
18-34

PAR PAB
32-1.2A 32-Za

Ammeter calibration:
TL

1.0 A

1.8 A

3.0 4

Adjustment of maximum
variable constant-
voltage range:

Eo (max)

19 4

19 ¥

Adjustment of maximum
variable constant-
current range:!

To (max)

1.90 A

1.26 A 2,10 4

Adjustment of relay
switching circuit EL

7.5 ¥

Model
Adjustment

PAB
70-1A

PAB
110-0.64

PAB

250-0.254 | 330-0.14

PAB

Ammeter calibration:
11

1.0 A

0.25 4

Adjustment of maximum
variable constant-
voltage range:

Eo {max)

73.5 ¥

260V

Adjustment of maximum
variable constant-
current range:

Io (max)

0.63 A

0.26 A

Adjustment of velay
switching cirenit E1

44,5 ¥

67/ Vv

189 v

76 -




PAB~A SERIES CIRCULIT DIAGRAMS

MGDEL DRAWING NO.

PAB 18-14 820178 320180 320181 320184 320185
CPAB 18-1.8% | 320175 320080 320181 320184 320185
AT S
320173 320180

320178 320180
s
320177 320180 320182 320184 320185
PAB 250-0.254 | 320177 320180 320182 320184 320185

PAB 350-0.14 320179 320180 320123 3206184 329185

NOTES

UNLESS OTHERWISE SPECIFIED RESISTOR VALUES ARE I[N OHMS.
2. UFLESS OTHERWISE SPECIFIED ALL RESISTORS ARE (/4 YATT, £5%.
3. UNLESS OTHERWISE SPECIFIED CAPACITOR VALUES ARE 1¥ MICRO FARADS.

*1 o 10-TURN POTENTIOMETER
2 0 TINE RUG TYPE FUSE (5.B)
®3 : METAL OXIDE RESISTOR
k4 ¢ WIRE WOUED RESESTOR 10%

¢ METAL FILM RESISTOR 1/4 WATT, 1%, 100PPW/°C
Ao METAL FILY RESISTOR 1/4 WATT, 1%, 50PPY/C
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