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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.
(Revision should be applied to items indicated by a check mark [M)

[ Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[ Input fuse

The rating of this product's input fuse is A, VAC, and

WARNING

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

(] AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

WARNING

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

- ~ s )
(] without a power plug [ Without a power plug
Blue (NEUTRAL) White (NETRAL)
T

Brown (LIVE) Black (LIVE)

Qi K
Green/Yellow (GND) Green or Green/Yellow (GND)
N J L
s ~ s ~
[ Plugs for USA 1 Plugs for Europe
_ Y,

(
[1 Provided by Kikusui agents

Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
. S

[D Another Cable j

BIKIKUSUI
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1. INTRODUCTION

Kikusui Electronics' Model PAC20-5 is an IC usedand all-silicon-transistorized,
highly reliable, variable regulated DC power supply which has excellent regulation,

a low temperature coefficient and quick trahsient response, It is a universal type-

-

usable for eithey a digital or analog circuit,

The output voltagé is adjustable finely andiaﬁtomatically Qver..a.xyrange of vzefo to

20V with a 10-turn | '._4type variable resistor.

The maximum output current 'is 5A. Model. PAC20-5 éan be used as a constant

gurrent power supply over a rangé of 0,2 t6 BA,"

Use of a new circuit technique (utility model patent pending) permits the constant

current characteristics to be ilhproved largely, as compared with the.other type.

Model PAC20-5 is a constant voltage -éurrent‘ autématic czvrossove‘r- type m .which.‘
the constant output voltage pefformance a.l.nd épﬁstant current pefformance are.

changed over automatically according‘toAload variation.

Two lamps mounted on the front.pan_el indicate the respective operation modes. -
alternately (constant voltag&.or constant current).

Model PAC20-5 is not only used in siﬁgle opex‘étion bﬁt in: series, parallel or one- =
controi parallel opera;tmby ﬁvhich_ the_Volfage or current can be expanded. » |

Use of an external resisteralso permits-the output.voltage to be remote -controlled.
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AC input
Full load

Dimensions

Maximum
Weight
Ambient temperature

Accessories supplied

Output

Terminals

Polarity
Floating voltage
Constant voltage characteristics;

Volta gé

Current

Ripple and Noise
(5 Hz - 1 MHz) .

Voltage regulation

Line regulation
Load regulation

SPECIFICA TIONS

_____ V AC+10%, 50/60Hz
Approximately 400VA

Case 210W x 140H x310D mm*
215W x 165H X 353D mm

Approximately :10kg
0 -40°C .

Shortbar ....ovvvvu.. 1

FuSGSA..-..--o-.... 2

Operation manual...., 1

On the front panel color coded, aligned horizontally,
Spaced 19 mm equally (-, GND, +); the terminal
board on the rear panel (-sampling, -, GND,

+sampling, +); a built-in switch for output,
Positive or negative

+150V maximum

0 - 20V continuously variable with 10-turn variable

resistor

5A

5004V rms

0.005% + lmV against £10% variation of line voltage

0.005% + 1ImV against 0 - 100% variation of load current



LOS4E wvrz-g/ @RS YA 5, 240y

Transient response time
Temperature coefficient

Constant current characteristics;

Voltage

Current

Ripple and Noise
(5 Hz - 1 MHz)

Current regulation

Line regulation

Load regulation

‘Typical 100 pus

Typical 100PPM/°C

0 - 20V continuously variable with 10-turn
variable resistor

002 "'SA.

" 1mA rms

1mA against +10% variation of line voltage
3mA against 0 - 100% variation of output

voltage

Operation Series connection.

Parallel connection,

- One-control parallel operation,

Output voltage remote control.

Operation mode indication
oot indication

by light emission’ diede

Voltmeter DC 20V

Ammeter DC 6. 0A

ConSt&nt VOltage 'ncoqtoooocc » C‘V,

Constant current seess e e c.C

accuracy .... 2.5% of full scale

~accuracy .... 2.5% of full scale

* Two PAQ20 -5 s can be mounted side by side on 19" or

500 vmm standard rack with the rack mount frame.

* Over voltage protector Model OVP70-10 can be mounted

as option.
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(1)
(2)
®
@
(5)

(6)
(7)

 ,(_8)

(10)

3.2

(11)

(12)

"POWER switch

Pilot lamp

Constant voltage -

indicating lamp

Constant current
indicating lamp

"OUTPUT

VOLTAGE

CURRENT

Voltmeter

| Ammeter

Output terminal

OPERATION (1)

, Explariation_ of panel (See Fig. 1)

- ON/OFF switch for the input power.

Throw it upwards, and the power is on.

Lights when the power is on.

) nghts when Model PAC20-5 in the constant
voltage mode

" Lights when Model PAC20-5 is in the

constanf current mode.

ON/OFF switch for the output. It can

disconnect the output from the load.

Knob for setting the output voltage.

. Clockwise rotation increases the output

voltage.

| Knob for setting the output current,

Clockwise rotation increases the outpuﬁi
current,

~ Reads the output voltage. DC 20V

Reads the output current, DCS6. 0A

Spaced 19 mm ecjually and aligned in the
following order; from the left, ~(white),
GND(black), +(red).

Explanation of rear panel (See Fig. 2.)

Input fuse

Output fuse

Inserted in the primary of the power
transformer to avoid possible subsequent
faults trouble.

Slow blow type4A.

Inserted on the output side to prevent surge
current trouble from flowing through the
equipment connected, and from causing
resultant damage, 5A Fuse



(13) Rear terminal board Output terminals, sampling terminals,
remote control terminals and one-
control parallel operation terminals are
provided on it,

O
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Fig.’ 1 Front Panel
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Fig. 2 Rear Panel

3.3 Precaution
AC input.

AC input for Model PAC20-5 should be within a range of ___ V AC + 10%, 48 - 62 Hz.



Installation

Avoid using Model PAC 26—5 ata ﬁace exposed to heat; \:vheré the :allmbie.nt .
temperaiure exceeds a range of zero 40;0; that is humid or dusty; where

it won't be level, H

During operaﬁam, don't lay Maodel P&cza—s -oh its 's;‘ide_no: put ‘ah;r.t.hing on

it. Othérwise, a fault may be ezused By réduct;’on"o’f-'its radiation effect.

How to use- sampung termmals

the output terrmnals and the load causes- loadz rogulatmn_to be detemorated
because of voltagge' ~drqp_ due‘,to. lead resxstance.--. :
The sampling térmi_imls,oh the rear @ﬁel‘ serve to solve this txﬁpgb_lga_'.;'" e '

For the connection- diagram see Fi’g. " 3

1. Da.sconnect the 3umper° between termmals 1 and 2 4 and 5on the

rear panel

Connect the output termmals on the rear or front panel thh t.he Ioad. o

1o

Connect the samplmg termmals and the nearest 1oad termmals w1th

other leads. X

Match the: polarxty of the samplmg termmals to that of the outpv.t

termmals. :



Note 1

Note 2

Fig. 3

‘Deterioration of load regulation is calculated by the following

formula;

Vd=1o x R@mQ)
where '
Io(A) = Load current, R(m Q) = lead resistance

VdmVF Voltage drop

-Use two —'-Aconductor shielded wire for sampling to avoid induction

"~ causing ripple from outside.

' ~ Note 3

Check the sampling leads for proper polarity. |

Be careful since the lead connected to therl'oad affects the preset

constant current value due to its resistance.



4.1

4. OPERATION (2)

Single operation

Constant’ volta ge performance

1,

y "

Connect the power cord. TFhrow the power sw1tch upwards, and Model

PACZ20-5 is energlzedf-m.medlately, hg;htmg. the pilot lamp simultaneously.”

Turn CURRENT knob-fully clockwise. Turn VOLTAGE knob until the
desired voltage is obtained. - (Clockwise rotation increases the output
voltage. )

it ;‘t

Throw the output awitch downwards; Connect the output terminals and
the load. ' ' '

Throw the power switch upwards, and the output is connecté"d to the

load.

Note: When requiring limitiﬁg the load eurrent to a certaar value, throw

the power switch upwards after the procedure dbserlbed it Paragraph
(2) above. Short the output termu;ial’s. et "CQRREK‘I‘" k:nob to the.. '

desired current value. '

Constant current performance

1.

2‘

The same as Paragraph (1) in "Constant voltage performance" above. B

Turn- "VOLTAGE" knob clockmse unt1l S{‘.olo

(ThlS unphes the maxunum output voltage.)

Throw: the output sw1tch upwards. Short the'output terminals..

Turn "CURRENT" knob until the desu‘ed current value is obtamed

~(Clockwise rotatlon mcreases the output current )

The same as.l)aragraph 3 in "Cohstaut ’volta'ge performance’ above, o

- The same as Pemglrabph 4 in "Constant voltage pérfoﬁnance".'é.bove.'g-



Note 1 Model PAC 20 -5 is a constant voltage-current automatic crossover
type. When the load current is large, the constant curfent mode
is changed 'oiier to the constant voltage mode af a specific voltage.

Thus, when requiring limiting the output voltage to a certain value,

p}i‘eset the output voltage to.the desired value.

Note 2 The constant voltage or constant current mode is indicated by the
‘respective lamps on the front panel alternately.
Constant current mode 1amp erssearessess C,C

Constant voltage mode lamp ceerreiiiie. GV

Note 3 For use of the samplirig terminals, see Note 3 in Chapter 3.4

‘"How to use sampling terminals".
Series operation
A highei' output voltage than 20V can be obtained by connecting two Model
PAC20-5s in series.

Note 1 Be careful not to ground the positive terminal of one Model PA C20-5

when grounding the negative terminal of the other in Fig. 4.

Note 2 The voltage at ‘ea’ch’ output terminal should not exceed the floating

voltage.

G

+
L — ND _ __)Q (A) Negative
‘ ? ? (B grounded
‘ ‘ (B) Positive
grounded

. GND

.LOAD

Fig; 4 Series operation connection diagram



When two Model PAC20-5s connected in series are overloaded, one

Model PAC20-5, which has been changed over to the constand current

mode first, would be supplied'witvh the output voltage of the other inversely.

This would damage a series transistor of the former.

To avoid this trouble, a diode is connected between the output terminals of

each Model PAC20-5, as shown in Fig. 5.

_1
!
!
|
1
1
i
l

. i
e

L...—.a....--u-—--—u——--n‘

i

+
o mx
T %
F—;‘“_”~”;7 4 Load
| . | e
| XTF o
| : |
L L

- Fig. 5

~ 4.3 Parallel operation

When a larger current than 5A is _recjuired, connect the output terminals of

- two Model PAC2¢-5s in parallel.

1.

Set the output voltages of the two Model PAC20-5s in parallel operation

at val»ues as close to each other as possible, since a setting difference

between the two would cause load fluctuation.

- 10 -



2. Turn "CURRENT" knobs fully clockwise.

3. Connect the output termmals of two Model PAC2O -bs to the load S0

that their polarlty matches
The grounding polarity of both should also match.

‘@ | : ? CGB‘(B)

LOA D

(A): Negatlve grounded (B): ‘Positive grounded
Fig 6 Parallel operation connection diagram -

Voltage-current charactepistics m parallel operation.
As the voltage —current characteristics in parallel operation in Eig. 7 show ,
the output voltage in parallel operatlon remains constant until one Model - |
PACQO—S with a h1gher output voltage is overloaded. When one Model PACZO -5
- is changed over to the constant current mode, the output voltage decreases
until it reaches the value preset by the other Model PAC20 -5 whose output
terminals are changed over from an mverse voltage condltmn toa nomlal one,
causing the consta_nt voltage mode, Thus, ,1°?'d fluctuation cau‘ses. the output
voltage to fluctuate by the preset output voltage difference AV between the

" two units, and ripple characteristics are reduced.

> ¥
4\ ‘i <“—x = ~
Vo | AV ‘

.
. ol
,I
I
1
|

Ii Io I3

Fig. T Chamcteristics diagram



,“4._‘4‘, One f.cc;ntfol paréllelopre.raAtuio-n '
Whehia ilé‘rvgexk" ‘c':urvx_'e‘.nt than 5A 1s fegﬁired, one —-c§htrol para?llel'c_)peration
of §v§o Mgdel PA_CQO‘-iE)s‘ is pl."e,f"erabljg sincé the characteriétics are improved
largely, a'.s‘ compared with those in parallel operation. |
In one Féontroi pé!réilel-épefé.tiibn.‘,‘c)ne of the Model ?ACZO -5s operates as
tﬁe master unit, ‘by whiéh the oﬁtput voltage is adjusﬁed, and the other as
the slavé .whoisie_v 'éhtput_fvéltage‘ is Qqntyolled iay the inaster’ unit.
1. Connect ’the‘tervmina_ls on thé fear panel of the master or slave and |

the load as shown in Fig. 8,

2, Pick up the output at the output terminals on the rear panel of the master.
When turning on the powei‘ or output switches of the master and s'léve','

start with the master., When turning them off, start with the slave.

Note 1 Picking up the output on the output on the front panell of the master
causes load regulation to be deteriorated somewhat, and current

unbalance occurs between the master and slave,

Note 2 To prevenf load regulation from deteriorating, use the sampling
terminals, o ' |

Note 3 Turn "VOLTAGE, CURRENT" knobs of the slave fully clockwise.

(A):Negative grounded (B):Positive grounded

Fig. 8 One —control'parallel operation mastei',
slave, load

- 12 -



(A):Negative grounded

(B):Positive grounded

Fig, 9 - Using samplmg terminal m one-control parallel
- operation :

45 Remote con’trol

| When remote oontrol of the output vdlta.ge settmg or improvement of its '
rebsolutlon in Model PAC: 20~5 is réqulred use the termmals for remote -
‘ control.‘

- Turn off the ;:)oiv'Vevf sWitch. ':C'_o_nnecll:b‘the terminaléf on the rea‘u"v pénél, the

~ load and the extefns;l variable resistor as shown in Fig. 10.

I T L T e U
e e @ L W e, ol O
L et e ot et S BN (R

™ > K T
S
LOAD — " (A) NegatiVe grouhded |

- (B): Positive grounded .
Flg 10 Remote control connection dlagram
Turn ON the poWer switch, and the output voltage éan be adjusted with the
variable resistor_in_stéps of a;ﬁbrox. 2 V/KQ, When a voltage higher than
a certain value is not desired, connect a zener diode (with a small leakage

current) in parallel with the V_a‘riabl_e resistor.



A wir-e -ﬁvound varigible resistor of_a metal film variable resistor whose
tempérgtu?e'coeffif;.iént 1s smal_l, rated wattage is more than 0.5W, a_nd
w'hos.e. r;éSivsvtan'é'e‘ value is:not mqre ‘tﬁan‘ 10 KQ is recommended. ﬁse
two —(_;ond‘uctor éh_ielded wire for coﬁneéting the variable resistor and

Model PAC20-5.

- 14 -



5.2

5.3

5. MAINTENANCE

Adjustment of maximum output voltage

~ 1)  Turn VOLTAGE knob to clockwise 10 turns.

2)  Turn on OUTPUT switch, and connect a voltmeter having

an accuracy of over 0.5% to the output terminal.

3) . Adjust semi-fixed resistor RV, on PCBA-001B until the output voltage

becomes 21V,

Adjustment of maximum output current
1)  Turn VOLTAGE knob fully counter clockwise.
2) Turn CURRENT knob fully clockwise.

3) Connect an ammeter having an accuracy of over 0.5% to the output

terminals, and slowly increases the voltage by turning VOLTAGE knob.

4) Turn semi-fixed resistor RV, on PCBA-00IB until the output current

becomes 5.2A.,

Adjustment of relay switching voltage.
1) Set the output voltage to 13V,

2) Turn semi-fixed resistor R3 on PCBA-006fully clockwise, and then

turn it counter clockwise slowly until the relay is switched.



RV4 Max. output
current adjustment

®

PCB A-001B

L

AN BN

N\

RV, Max. output voltage adjustment

Fig. 5-1 Right side PCB A-001B

R13 Relay change
voltage adjustment

PCB A-006

/
©

Fig. 5-2 Left side PCB A-006

- 16 -
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