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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. GENERAL DESCRIPTION

Kikusui Eiecfiiéﬁicsv’-‘ M.odel PAD 70-10 is an all—silic’onétran»sistéfi'zed,
highly reliable, ~variable regulated DC power supply which has excellent
regulation, a low temperature coefficient and fast transient response,
It is a uﬁiversal typé usable for either a digital or analog circuit.
Since a pbre-regulated circuit is built-in, overheating of the entire
instrument ig suppressed. Therefore, the instrument is compact and
ight-weight in comparison with‘the conventional instruments although
it i3 of natural ¢ooling~ type..

The output .voltage is adjustabl_e precisely and smoothly over a range
of zero to TOV with aiO—turn _ ; t'ype variable re‘sistor

The maximum output current is TOA. Model PAD. 70-10 can be used
as a constant current power supply over a range of 0.2 to 10A

Use of & new circuit technique permits the constant current characte-
ristic. to be improved. largely, :;Ls compared with the conventional

| tjpe.

Model PAD70-10 is a constant voltage-current aufoma.tic crossover

type in which the coné’cant output voltage perf_ozfrﬁahce and constant
‘current performance ére changed over automatically according to

load variation.

Two, LEDS‘ n’xounted on the front panel indicate the respective operation

11’10dt.b qltcrnately (constant volta.ge or constant current)
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Model PAD70-10 is not only used in single operation‘_'buf in series,
parallel or one-control paralled operation by which the voltage or
current can be expanded. Use of an external resistor also permits

the output voltage to be remote-controlled.



o

AC input "

Full .load :
Dimentions

Maximum

Weight

Ambient temperature -

Accessories supplied

Output

Terminals

Polarity
Floating - voltage

Air-cooling system

2.

SPECIFICATIONS

—m———-- -V AC % 10%, 50/60 Hz
Approximately 1.8 kVA
Case = 430W x 160H x 400D mrn*

| 431W x 175H x 490D mm

‘Approximately 28 kg

0~40°C
Short bar (long) ......... 1
(Short) ........ 2
Fuse 10A .............. 2
Operation manual ....... 1

Color c;oded; Aaligned horizontally; 5
terminals on the rear panel '(-samplin’g,
-» GND, +, +sampling; Obtainable from
the f,r.ont‘ and. rear panels.
Positive or negative
£ 300V maximum

By natural convection

Constant voltage characteristics;.



Voltage = ’ ' ' | 0~T70Vv cor;tinuously
variable with [0-turn
~variable resistor.
CuI.frenf ) B 10A
Ripple noise (5 Hz ~1 MHz) 1 mV rms
Voltage re,gulatibﬁ (At sampling terminals»)
Line regulation 0.005% + 1 mV against +10% variation
| of line voltage
Load regulavtior; 0.005% +2mV against 0 - 10.0% variation
of output current |
"I‘ransient response (10~ 100%) Typical value 100 us
Temperature coe.ffici‘ent' o . Typical valﬁe IIOOPPM/"C
Constant current characteristics;
Voltage : . . 0 ~70V continuéusly
Vé.riable x‘fvithilO—tur.n

variable resistor

Current _ - S 0.2 ~ 10A continuously
“variable
Ripple noise' (5Hz ~ 1MHz). ImA rms

Current _i'egulation-"~
Line regulation - 2mA égainst +10% variation of line voltage
Load regulation _4mA  against 0 ~. 1009 variation of output

voltage



Operation Series operation
Parallel  operation
One-control éarall'el operé.ﬁon'
Output voltage ‘remote con’;rol
Operation mode indication |
LED Indication Constant voltage ..... c.v.
by light emission diode Constant current .... C.C
Internal temperature detector circuit
When the internal temperature exceeds
75°C, this built-in circuit automatically
shuts off the output circuit.
Voltmeter DC 70V  accuracy ... class 2.5
Ammeter DC 12A accuracy ... class 2.5
*  Two PAD70-10 can be mounted side by side on a 19" or
500 mm standard rack with rackmounting angle.

* Overvoltage, overcurrent protector can be mounted.



OPERATION

3.1 Front Panel Description (See Fig. 3-1)

/-"‘-
a

©)

POWER switch

Pilot lamp

Constant voltage
indicating lamp

Constant current
indicating lamp

.VOLTAGE

CURRENT

ON/OFF switch for the input power.
' Thx;ow it upwards, and the pbwer
is on. An ‘electromagnetic switch
(breaker) is used for automatically
interrupting the power supply in
case of failure.

Lights when the power is on.

Lights when Model PAD70-10 in

the constant voltage mode; C.V
Lights when ModelPAD70-10 is

in the constant current mode:

c.C

Knob for setting the output voltage.
Clockwise rotation increases the
output voltag‘e.

Knob for setting the output current.
Clockwise rotation increases the

output current.
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Voltmeter

Ammreter

Output terminals

Rear terminal plate (1)

Rear terminal plate. (2)

Power -supply connector

indicates the output voltége.
DC 70v.

Acéufacy is 2.5% of the full scale.

Indicates the output current.

DC 12A.

Accuracy is 2.5% of the full scale.
Spaced 19 mm equally and alinged
in the following order; from the left,
-SAMPLING(white), (whit.e)',GND(black) ,

+(red). +SAMPLING(red). -

Output terminals, sampling

terminals, GND terminals are
provided on it.

Remote control terminal and one-
control paralled operation terminals

are provided on it.

. Attached connector is inserted.
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777

Fig. 3-1 Front Panel

(" 234 5 6 787 /0
= o

-8~ GND++S

__/ ’ J~\\@

Fig. 3-2 Rear Panel

3.2 Preéau,tion
AC inEut

AC input for Model PAD 70-10 should be Withil’,l a range of



)

100V AC + 10%, 48 ~ 62 Hz.

Installation

Avoid using Model PAD70-10 at a place exposed to heat; where

the ambient temperature exceeds a range of zero to 40°C; -

that is humid or dusty; where it is not be level.

During operation, don't lay Model PAD70-10 on its side nor

put anything on it. Otherwise, a fault may be caused by

‘raduction of its rediation effg.ct.

Output voltagé overshoot

Voltage b:‘etWeen output terminals never exceeds the preset

value. when the power is ‘turned on or off. |

- How to use sampling terminals

When Model PAD70-10 is far from the load, a long lead

connecting the -output terminals and the load causes load
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regulation to be deteriorated because of voltage drop due to

lead resistance.

The sampling terminals serve to solve this trouble. For the

connection diagram, see Fig. 3-3.

1.

Disconnect the short bars from -SAMPLING, - and "+, arid .
+ SAMPLING terminals on the front panel,

Remove the jumpers between -S, - and +, and +S terminals
on the rear terminal board (l)

Connect the output terminals on the rear or front panel

to the load. Connect the sampling ‘terminals and the
nearest load terminals with other leads.

Match the polarity of the sampling terminals to that of the

output terminals.

- SAMPLING - GND + + SAMPLING

O , O CR

L.OAD

Fig. 3-3
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Note 1 Det'érioratioﬁ of load regulation is calculated
by the follqwipg foi‘mula.;
Vd = Io x R (mQ)
where
Io (A) = L?)ad current, R(mQ) = lead resistance

Vd = Voltage drop

Note 2 Use two-conductor shielded wire for sampling
to avoid induction causing ripple from outside.

Check the sampling leads for proper polarity.

Note 3 Be careful since the lead connected to the load
affects the preset constant current value due to

its resistance.

Note 4 As long sampling leads tend to cause oscillation,
connect eléctrolyc condenser with a capacitance
of a few #F's and a dielectric strength of 80 Vv

to sampling terminals in the proper polarity.

‘Note 5 Sampling is impossible if voltage drop of the

‘lead connected to the load is 0.3V or more,

3.4 Constant-voltage, current characteristics
The working output characteristic of Model PADT70-10, called

constant-volfag}e/co.nsta‘nbcurrent automatic crossover type,



3.5

permiits continuous transition from constant-current to

constant-voltage operation-mode in response to the load change

The intersection of constant-voltage and constant-current
operation modes. 'is called crossover point. Fig., 3-4 shows

the relationship between this point and the load.

[~—— constant current—
Vo max
range [ —
70V : : 0 max
p :
- crossover point
“
output voltage [
o
: constant voltage range
L1
L]
e
L~
0.2A 10A

= output current

Fig. 3-4

The operation modes of PADT70-10 are indicated by the area
with oblique lines.

Operation is possible anywhere within this area.

Transient response

Designed to meet a transienf response quickly eriough, PAD70-10
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can be used for digital or other circuits involving a drastic load

variation and in which performance is affected by a transient

variation. But this is the characteristic at the output terminals,

and-if a long lead is extended to the load, then influence of

the inductance ‘is .notlne.gligibleﬂ. :

In such a case, use capacitors to cancel the inductance.

Single operation

Constant voltage performance-

1)

2)

3)

Connect the power cord. Throw the power switch upwards,
and Model PAD70-10is ready to operate immediately, lighting
the pilot lamp simultaneously,

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

Connect the output terminals to the load.

Note: When requiring limiting the load current to a
certain value. Before the load connect, short the
output terminals. Set "CURRENT" knob to the

desired current value.

Constant current performance

1) -

The same as Paragraph (1) in "Constnat voltage performance'



above;

2)  Turn "VOLTAGE" knob clockwise until stop.

(This implies the maximum output voltage. )

3) Short the output terminals. Turn "CURRENT" knob until

the desired current value is obtained. (Clockwise rotation

increases the output current. )

4)  The same as Paragraph 3 in "Constant voltage performance'

above,

Note- 2

Model PAD70-10 is vé constant voltage-current automatic
crosvsovei";'"typé'. When the load current is smaller,
the constant current ;noc_le is changgd over to the
constant voltage ‘mode at a ‘speciﬁc voltage.

Thus, when requiring 'limitingA ‘the output voltage to a
certain value,"bpre—set the output w)oltage to the desired

value.

The c_oi;s.ta.nt’vo_ltag.e Or comnstant current mode is

- indicated by the respective lamps on the front panel

Note 3.

~alternately.

Constant currert mode lamp ....... c.c

‘ Constant voltage mode lamp ....... C.v

For use of the éampling terminals, see Note 3 in

Chaper 3.4 "How to use. sampling terminals',



3.7 Series Connection |
A higher output voltage than 70 V can be obtained by connecting

two Model PAD70-10s in series.

Note 1 Be careful not to ground the positive terminal of one
~Model PAD70-10 when grounding the negative ferminal

of the other in Fig. 3-5,

Note 2 The voltage at each output terminal should not exceed

the floating voltage.

Note 3 Avoid the series connection with other model.
+ +S -S - 45
_____—>Q«O(A) Negative
i % T‘ i grounded
(B) Positive
grounded
LOAD

Fig. 3-5 Series conngction -diagram
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- 184

{A) Negative
grounded

(B) Positive
grounded

Fig. 3-6 Sampling terminal connection diagram -
in series connection

When two Model PAD70-10 connected in series ar.e overloaded,
one Model PADT70-10, which has been changed over to the
constant current mode first, would be supplied with the out-
put voltage of the other inversely.
This would damage series transistors of the former.
To avoid this- trouble, a diocie is connected between the out-

put terminals of each Model PADT70-10, as shown in Fig. 3-7.
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T
N\ " |LoAT
17
T
Fig. 3-7
—O-

Paralled Connection

When a larger current than10A is required, connect the output

terminals of two Model PAD70-10 in parallel.

1) Set the output voltages of the two Model PAD70-10 in
parallel connection at values as close as possible each
other since a setting difference between the two would
cause load ﬂuctuatipn.

2)  Turn "CURRENT" knobs fully clockwise.

3) Connect the output terminals of two Model PADT70-10 to the
load so that their polarity matches.

The grounding polarity of both should also match.,

(A) Negative
grounded
(B) Positive

LOAD , grounded

Fig. 3-8 Parallel connection diagram
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Voltage-current characteristics in parallel connection

As the voltage-current characteristics in parallel connection in
Fig. 3-9 show the output voltageAin parallel operation ‘remairis
constant until one Model PADT0-10 with a higher output voltage
is overloaded. When or.ie ‘Model PAD70—1O is changed over to
the constant current mode, the output voltage decreases until

it reaches the value preset by the other Model PAD70-10,

whose output terminals are changed over from an inverse voltage
condition to a normal one, ca‘usiﬁg the constant voltage mode.
Thus, load fluctuation causes the output voltage to fluctuate by
the preset output voltage difference 4V between the two units,

and ripple characteristics are reduced.

L i
| ! f )
vo (A) | 4v  (B)
|
l
|
|
|
3
0 1 Ip—> I

Fig. 3-9 Characteristics diagram

3.9 One-control Parallel operation
When a larger current “than 10 A is required, one-control parallel

operation of two Model PAD?O—TO is preferable since the
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characteristics are improved largely, a;s compared with those

in parallel connection.

In one-control parallel operation, one ;af the Mdael PADT70-10

operates as the master unit, by which ‘the output voltage is

adjusted, and the other as the slave .whose .outpuvt' Voltagev is

controlled by the master unit. |

1) Connect the terminals on the rear panel of the master to the
slave and the load as shown in Fig. 3-10.

2) Pick up the output at the output terminals on the rear panel
of the master. When turning on the power or output switches
of the master and slave, start with the master.

When turning them off, start with the slave.

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

occurs between the master and slave.

Note 2 To prevent load regulation from increase, use the

sampling terminals. - (Connection is showed Fig. 3-11)

Note 3  Turn "VOLTAGE, CURRENT" knob of the slave fully

clockwise.
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SQWE {@59——~€§

Fig. 3-10 One-control parallel operation master,
slave, load

- - - -

-5 —_ &ND . F +5

s e )
SOt
Os

L]

LOAD

(A) Negative
grounded

(B) Positive
grounded

Fig. 3-11 Using sampling terminal in
one-control parallel operation

Remote control

To vary output voltage by reémote control., improve efficiency
in varying output voltage and obtain the preset output voltages
simply by operation of switches or otheré, use the remote
control terminals on the rear panel,

1) Turn off pbwei‘ switch and remove jumpers from
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terminals @ and @ on the rear panel.-'

2) Provide a suitable variable element between @ and -S

Variable element will be described in detail later.

3)  Turn on power switch and then output voltage will vary

according to ‘the- ché,racteiistic of the variable eiement

connected.

Note If the line connected to variable element is open,

output voltage cannot be controlled, and excessive

output voltage is detected. Make the connection

with power switched off,

variable

element

1 2
A
o &) NP (m) 5
(A) Negative
grounded
LOAD (B) Positive

grounded

Fig. 3-12
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To vary output voltage- by remote control.

Output voltage  varies at a rate of approximately 0.7V /k

ohms with reference to the resistance of the resistor

connected. Therefore,

output voltage Vo(V) = Voltage variation rate 0.7V/k ohms

x Rr [k ohms)

where voltage V‘ariétion rate indicates voltage change for
each 1 k ohms, and Rr the resistance (k ohms } for
remote control.

If no suitable resistor is available and output Vo may
exceed the rated output or it is desired to fix voltage at

a certain level, output voltage can be limited by connecting
zener diode with a small leakage current to the resistor,

(See Fig. 3-12)

Note- Use a wire wound type variable resistor with a
low temperature coefficient or a metal-film one,
andAthe power rating of such a resistor must be
at least 0.5W more over.

Otherwise,. the temperatgre drift of output voltage

may deteriorate.

Note PADT70-10 can operate steadily if the external lines

.connected are limited‘. to approximately 2m.
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If longer lines are U'.sed,‘.ou.tput voltage may

become unstable.

To improve efficiency in yaryipg output voltage (to finely
adjust voltage). |

As already menvtioned, output voltage is proportional to the
external resistance.

Letting Vres stand for the required efficiency, the

efficiency of the resistor can be formulated as follows.

Vres
res = k oh
Rres Voltage variation rate 0.7V/k ohms (ke ohms ]

Internal temp»erature detector circuit

When the internal temperature exceeds 75°C, the built-in
circuit aﬁtomatically Shuts off the output circuit.

Therefore, if this instrument is used in a place where the
ambient temperature is over 40°C, or used by mounting it
on another instrument, the entire output or current may not
be obtained. Since this circuit is restored to its original
condition soon __a:f.tejr thé internal temperature lowers below
the specific v,alué, turn off the power switch, and cool the
instrument if the output cannot be obtainea as specifieci while

the circuits operate normally.
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4. ADJUSTING PROCEDURE

- Adjustment of maximum output voltage

Turn VOLTAGE knob to élockwise Fully.

Tﬁrn on OUTPUT switch, ’and connects -a voltmeter having
an accu?‘acy of over 0.5% to the output terminal.

Adjust semi-fixed resistor R10on PCB A-001A until the output

voltage becomes 72V.

Adjustment of maximum output current

1)
2)

3)

2)

'. Turn VOLTAGE knob fully counterclockwise.

Turn CURRENT knob .ful,ly. clockwise.
Connect an ammeter having an accuracy of over 0.5% to
the output terrﬁinals, and slowly increase the voltage by

turning VOLTAGE knob.

Turn semi-fixed resistor R14 on PCB A-O'O1A until the output

current becomes 10.2A.

. Adjustment of voltage across the ¢ollector and the emitter-
‘of series transistors"

1)

Turn the CURRENT knob until the oﬁtput current becomes
10A ‘underl_the 4.2 coi;dition.

Adjust the serrii-ﬁxed».resistor R101 on PCB A-004: A until. the



collector voltage of the series transistors

becomes 12V under this condition.

27
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Front panel
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