MODEL PAC 35-3

REGULATED DC POWER SUPPLY

OPERATION MANUAL

-
KIKUSUI ELECTRONICS CORP.
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| Green/Yellow (GND)

On Power Supply Source, it is requested to replace the related places in the

instruction manual with the following items.
(Please apply the item of mark. )

[:] Power Supply Voltage: to _ _ _ _ _ V AC
[ ] Line Fuse: to _ _ _ _ _ A
[ ] Power Cable: ' to 3-core cable (See Fig. 1 for the colors.)

Blue (NEUTRAL)

Brown White (NEUTRAL)

(LIVE) ' or Black
(LIVE)

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. )

TO connect the AC plug to the AC power cord, connect the respective
pins of the AC plug to the respective core-wires (LIVE, NEUTRAL, and

GND) of the AC power cord by referring to the color codes shown in
Fig. 1.

Before using the instrument, it is requested to fix a suitable plug for the

voltage used.
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1. INTRODUGTION

| éiikusui Electronics’ }«iodel PAC35-31is an-8,11-siliconk-tran‘sistorized,:
highly reliable, variab»le’ regulated DC poweri ‘sapply which ‘has excel'ile,zdti
| regﬁlaﬁmﬁ, a low t‘einperature co'evzﬁ'vicien't»a_z;id.‘quick':"' tranﬁéﬁtréépdhse.
it is é, uﬁéver,sal' type 'gsaﬁbleblrf‘or-eit‘ner avidi;gi’ca}'. or _analbg; c1rcu11:

The.v outvpuikvoltage“ 1s adﬁ&db& finely and Vs‘tﬁi.:oma;cii:.cgbll;‘r.,o%fé:ra faxﬁgé:‘ .

of mero to 35V ‘Wlﬂl aiO turn ty‘pei vé'riabl'e resi‘st’or".f'

T}ie maximurm. outpua. current 1s 3A \/lodel PACwS 3 can be used as a ‘1

‘cons tam current power supply over a range of O 1 to 3A

iJce of a new 01rcu1t tecnmque (utlllty model patei t pendlng) permzts
the constant current characterlstlcs to be 1mproved 1arg' iy
v with the cenventlonal type

,"v‘iouel PA"‘?x) 3 1s a constant voltage current automatlc 'crossover

, tyoe in which the consta.nt output volf:age- performance and constan

current perfor,mancg' are_ _‘chang_egi _~ov automatxcally’ ' C_COrdanf to load

variation.:

T%:'vo. lamps mountéd5 on ti&é.»fro’ntz.panel ,{indijczi:taj th‘; ‘uifi‘ié‘s‘.‘ié‘é,ctl‘v ‘6p"é{fatx_olz_1

modes alternately (constant voltage 'r constant

\aoc,el PAC35 3 is. not only usea-ln;snrxgle operatlon but in ser:.es., Vpaif’ailze,l;"".“ a

or one- x.ontrol parallel opera.tlon by Wmch tbe volta.ge or current can be 'v'f“_;i :

expanded L se of an external reswtor algo permlts the output voltage

to be reznote‘-éof;ﬁr‘oll‘ed; e

303[5- PR Gl WY A LT HLY



POfE WD YN A G T

AC input

Full load

" Dimensions

]‘ l ° -
Weight
Ambient temperature

Accessories supplied

Output

Terminals

Polarity

Fioating voltage

2. SPECIFICATIONS
_______ _V AC £ 10 %, 50/60 Hz
Approximately 240VA
Case 206W x 140H x 310D mm¥*
“w-3 211W x 166H x 353D mm ,

.

o Approximately 9 Kg

T

0 - 40°C

Shortbar........ R A |
Fuse 3A. .. ceteeensenimens 2

'Color coded, dligned horizontally, Spaced 19 mm
equally (-, GND, +);5 terminals on the rear panel
(-sampling, -, GND, +sampling, +); a built-in
switch for output. |
Positive or negative

+150V max:u'num

Constant voltage characteristics;

Voltage

0 - 35V continuously
variable with{0-turn

variable resistor.



}66\ ”’Y”?"O/Q‘{lm”? 'Wy“ﬁ ?/Z'éﬁv

Current 3A
Ripple 500 pV rms
Voltage regulation

Line regulation 0.005% + lmV against +10% variation of
line voitage

Load regulation  0.005% + ImV against 0 - 100% variation
> of load current T

R

Constant current characteristics;

Voltage , 0 - 35V continuous ly
variable with10-turn
va.riahie resistor

Current | 0.1 - 3A

Ripple lmA rms

Curr’en’t regulation |

Line regula.tion' lmA against 1110% variation of line voltage

Load regulation 3mA against 0 - 100% variation of output

voltage
Transient response time Typical value iOO}; s
Temperature coefficient | , Typical value lbOPPM/°C
Operation Series operation

Parallel operation

One-control parallel operation

Output voltage remote control
Operation rﬁode indication

indication Constant voltage ...... cV
by light emittion |

. Constant current ..... c-C
diode. ,



Voltmeter DC 35V accuracy ... 2.5% of full
' scale
Ammeter DC 3.5A accuracy ... 2.5% of full
’ scale
s

* Two PAC35+3s can be mounted side by side on a 19" or -

500 mm si;ahdirgi rack with tile rack mount frame.
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(1)
(2)
(3)

(4)

(5

(6)

(7)

(8)

(9)

3.

OPERATION (1)

Explanation of panel (See Fig. 1.)

POWER switch

Pilot limp

Constant voltage 2

indicating lamp

Constant current
indicating lamp

OUTPUT

VOLTAGE

CURRENT

Voltmete r

Ammeter

ON/OFF switch for the input power.

Throw it upwards, and the power is on.

'Lights when the power is on.

Lights wher; Model PAC35-3 in .thé
constant voltage mode; L_:.ue

Lights when Model PAC35-3 is in the
constant current mode; yellow
ON/OFF s;vvitch for the output. It can
disconnect the output from the load.
Knob for setting the output voltage.
Clockwise rotation increases the output
voltage.

Knob fo;' setting the output current.

Clockwise rotation increases the output

current.

Reads the output voltage. DC 35V.

Aécuracy is 2.5% of the full scale.
Reads the output current. DC3.5A.

Accuracy is 2.5% of the full scale.



(10) Output terminal Spaced 19 mm equally and aligned in
the follqwing order; f:oin the I:eft,-

-(white), GND(black), +(red).

3.2 Explanation of rear panel (See Fig. 2.)
(11) input :.EuAse | Inserted in the primary of the power
‘transformer to avoid possible subsequent
faults during a Model PAC35-3 trouble.

Time lag type4A.

(12) Output fuse ~ Inserted yon the output ‘side to prevent
surge current during a Model PAC35-3
trouble from f}.zﬁ{wing through the equip-
mex}t c'onnected, and from ca,usin‘g- o

| résulté,nt mgé. IA f‘use, |

(13) Rear terminal platé Qutput terminals, sampling terminals,
rexhote cc;ntrol iermilyaalsv and one-control
p.arallei operation terminals are provided

- on-it.

wt
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Fig. 2 Rear Panel

Precaution
AC input

AC input for Model PAC35-3 should be within a range of

-

..V AC + 10%, 48 - 62 Hz.



T
it

C Howto use sa.mphng termlnals
. When Model PAC35-3 is positioned fa from the load,  long
lead connecting the Gutput terminals and the load canses load.
 regulation 1o be deterioratad becihse of voltige drop due
 The sampling terminals on the rear panel serve to solve this
trouble. For the comection diagrasm, see Fig.

pe Dlsconnect the umpersbetween termlna.lsla,ndl, 4and o

10

" Installation

Avoid using Model PAC35-3 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 won't be level.

_Suring operation, don't ‘la‘y-Model PAC35-3 on its side nor

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

of its radiation effect.

-5 on.the-rear panel,

2. i QQlihievci: theoutput termlnalsontherear orfrantpanel S =

Wlth the load." Connect the samphngtermlnalsandthe T e

vnre‘ar, est load »’fé:nﬁﬁéls w1th ‘other leads. e
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Match the polarity of the sampling terminals to that

of the output terminals.

Note 1

Note 2

Note 3

-S . — GND -+ +S

LOAD

Fig. 3

Deterioration §£ load regulaﬁon i# calculate;i by ihe
foll‘owing formula; |

Vd = Io x R(mQ.)

where

Io(A) = Load current, R(ni;)_) = lead resistance

Vd = Voltage drop

Use two-conductor shielded wire for sampling to avoid
induction causing ripple frorfx outside.

Check the sampling leads for proper polarity.

Be careful since the lead connectedv to the load affects

the preset constant current value due to its resistaace.
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4. OPERATION (2)

Single operation

Comnstant voltage performance

1. Connect the power cord. Throw the power switch upwards,

~ and Model PAC35-3 is energized immediately, lighting

‘the pilot ‘lamp simultaneously;

~2.. Turn CURRE’\IT knob fully clockw1se. Turn VOLTAGL kncb

until the desu'ed voltage is obtaned (Clockmse rota,tlon
' lncreases the output'volta;ge.;) _
3. Throﬁ;} the oufpﬁtsVWitc»h‘ddwnW‘a;rd‘is‘. ; Gonnect the oiztp:ut'ﬂ_i g |

: térfhinalé ah& thelé&dg'r* Dl

CH>

”’hrow the power swztch upwards, ana the output is cc«nnected St

' vvto the load.

Note: When requ1r1ng hmltlng ithe'ibéd”"c'ﬁr:rezivt :to;a;'ce:rtai'h-f\%aitié, s

Vthrow the power sw1tch upwards a.fter the procedure descmbed )

~in Paragraph (2) above. . Short the output termlnals Set

o '_”CURRENT“ knob to the des;red cux:rent value

Consta;m: qurif,ént".perfo:mang:‘e;j~ R

1. . The same as Paragraph (1) in "'Constant voltage performance’

aboVé S s

2. Turn “VOLTAGE” knob clockw13e unt:.l s't p.f :

- .‘.';(Thm 1mp11es the mammum outpu.t voltage )
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3. Throw the output switch upwards. Short the output terminals,
Turn " CURRENT " knob until the desired current value il‘
obtained, ( Clockwiée rotation increases the output current. )
4. The same as Paragx;;aph 3 in " Constant voltage performance™
above. | RCRN
5, The same as Paragraph 4 in " Constant voltage performance "
above, |
Note 1 Model PAC 35-5 is a.co’mtant voltage-current automatic
crossover type, When the load current is large, the constant
current mode is cha.nged over to the constant voltage mode
- - - ~ at a specific voitage. |
Thus, when requiring limiting the output voltage to a certain

value, preset the output voltage to the desired value,

Note 2 The constant voltage or conltant current mode is indieatod
by the respective lamps on the front panel alternately.
Constant current ﬁxode 1amp se0se00 CCA
Constant voltage mode 1ampl 4 e0ueee GV

Note 3 For use of the sampling terminals, see Note 3 in Chapter3.4

" How to use sampling terminals " ,
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4.2 Series operation
A higher output voltage than 35V can be obtained by connecting
two Model PAC35-3s in series.
Note 1 Be carefulgnot to ground the positive terminal of
one Iqudel PAC 35-3 when g.rqunding the negaﬁve
terminal of thve other in Fig. 4. . |
Note 2z  The voliié.'gé at each output terminal should ot exceed

~ the floating voltage. "

. ' —B - grounded"
(A) u T( ) {B) Positive
: ' . grognded

LOAD

Fig. 4 Series operation connection diagram
When two Model PAC35-3s connected in series are overloaded,

- one Model PAC35-3, which has been changed over to the constant
current mode first, v;ould be supplied with the output voltage R
of the other invek'rs;ly.

This would damage a series traﬁsistor of the former.
To avoid this trouble, a diode is connected between the output

terminals of each Model PAC35-3, as shown in Fig. 5.

Patent pending No.. 308280
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N

‘Lioad

Fig. 5

Parallel operation

When a larger current than 3A is required, connect the output

terminals of two Model PAG35~33 in parallel.

1. Set the output voltages of the two Model PAC35-3s in
parallel operation at values as close to each other as
possible, since a setting @ffarence between the two
would céu«se load f}.ue,tt;.?ation‘.

.2. Turn YCURRENT'" knobs. fully clockwise.

3. Conneét the output terminals of two Model _PAQ35:-3$ to
the load so that thei? pOlaritty matches.

The grounding polarity of both should also match.
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(A):Negative grounded (B):Positive grounded

(A) (B)

LOAD

Fig. 6 Parallel operation connection diagram

Voltage-current chafaé;teristics in parallel operation

As the vcoltage-c:urrentE characteristics in parallel operation ir .
Fig.?v.:show the output voltage in parallel operation remains
congtaﬁt until one Model PAC35-3 with a higher output voltage is
overloaded. When one Model PAC35-3 is changed over to the
constant C\_n*rent mode, the output voltage decrzases until it
reaches the value preset by the other Model PAC35-3, whose output
terminals are cﬁanged over from an inverse voltage condition to
a normal one, causing the constant voltage mo&e. 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.

S,

[ [ ——

10 = I2

Fig. 7 Characteristics diagram
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One-control parallel operation

When a larger current than 3A is required, one-control parallel
operation of two M‘odeli PAC35-3s is préferable since the
characteristics are inéproved largely, as compared with those
in parallel operation.

In one-control pafallei opefation, one of the Model PAC35-3s

e

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

A adjusted, and the other as the slave whose output voltage is

controlled by the master unit.

. Connect the terminals on the rear 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 papel
of the master. When turning on the power or output
‘éwitches of the master and slave, start with the master.
When turnihg thém off, start with the slave.

Note 1 Picking up the output on the output on the front panel
of the master causes 1§ad regulation fo be deteriorated
somewhat, and i:urfent unbalance occurs between the
master and slave.

Note 2 To prevent load regulation from deteriorating, use the
sampling terminals.

Note 3 Turn "VOLTAGE, CURRENT" knobs of the slave fuliy

clockwise.

'.-
AN



Fig. 8 One-control parallel operation master,
slave, load

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

Slave |

|
Master |

LOAD |

Fig. 9 Using sampling terminal in one-control parallel
operation '

18
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Remote control

‘When remote control of the output voltage setting or improve-

ment of its resolution in Model PAC35-3 is required, use the
terminals for remote control.
Turn off the power switch. Connect the terminals on the rear

i

panel, the load and the external variable resistor as shown

in Fig, 10. (
variable
p—i —
element
-3 - (A &ND () + +5 6 o
o, O ~O=<--- O O O
(A) Negative
grounded
LOAD : (B) Positive
grounded

Fig. 10 Remote control connection diagram

Turn ON the power switch, and the output voltage can be adjusted
with the variable resistor in steps of approx. 3.5V/KQ

When a voltage higher than a certain value is not desired,
connect a zener diode (wifh a small leakage current) in parallel
with the variable resistor.

A wire-wound variable resistor or a metal film variable resistor
whose temperature coefficient is small, rated wattage is more
than 0.5 W, and whose resistance value is not more than

10 K& is recomménded. Usé two-conductor shielded wire for

connecting the variable resistor and Model PAC35-3,
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5. MAINTENANCE

5.1 Adjustméfnt of maximum output voltage
A 15 Turﬁ VOLTAGE knob to clockwise 10 turns.
2) Turn oh OUTPUT switch, and connect a voltmeter having
an accuracy of over 0.5% to the output terminal.
| 3) Adjust semi-fixed resistor RV, on PCB A-001B until th‘e outpﬁt

voltage becomes 36V.

5 2 Adjustment of maximum output current
1) Turn VOLTAGE knob fully .counter clockwise.
2) Turn CURRENT knob fully clockwise.
3) Connect an ammeter haviﬁg an acc;racy of over 0.5% to
the output term‘inals,’ and slowly increases the voltage by turning
VOLTAGE knob.
4) Turn semi-fixed resistor RVy on PCB A—OO1B until the output

3 current becomes 3.1A.

5.3 Adjustment of relay switching voltage.

%o v
N 1) Set the output voltage to 18V,

o |

N 2) Turn semi-fixed resistor R43 on PCB A- 006 fully clockwise, and

then turn it counter clockwise slowly until the relay

is switched.

S



iy b

|
1 .

| RV4 Max. output

| current adjustment

]
S NN
N\

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

kRAVZ Max. output voltage adjustment

R13 Relay change
voltage adjustment

PCB A-006

/
©

Fig. 5-2 Left side PCB A-006
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