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CES - CQS

1 Pin Connection

@®CES Series

VING| © o
RC®| o o

+VIN@®| © o)

@®CQS Series

VING| o o
RC®| o

+VIND| o ¢)

Fig.1.1 Pin Connection (bottom view)

Table 1.1 Pin Connection and function

-VOUT
@D-S
®TRM
®+S

@® +VouT

-VOUT
@-S

® TRM
®+S

@® +VouT

2 Connection for Standard Use

Hin order to use the power supply, it is necessary to wire as shown
in Fig.2.1.
[ Reference : 3 "Wiring Input/Output Pin” ]
8 "Derating”

W Short the following pins to turn on the power supply.
-VINORC, +VOUT&+S, -VOUTO-S
[ Reference : 4.4 "Remote ON/OFF” ]
4.5 "Remote sensing”

EThe CES series and the CQS series handle only the DC input.
Avoid applying AC input directly.
It will damage the power supply.

Cin : External capacitor on the input side

Fig.2.1 Connection for standard use

3 Wiring Input/Output Pin

3.1 Wiring input pin

(1) External fuse

HFuse is not built-in on input side. In order to protect the unit, install
the normal-blow type fuse on input side.

EWhen the input voltage from a front end unit is supplied to multiple
units, install the normal-blow type fuse in each unit.

Table 3.1 Recommended fuse (Normal-blow type)

Model CES48 CQs48

Rated current 6.3A 10A

No. |Pin Connection Function

® +VIN +DC input

@ RC Remote ON/OFF

® -VIN -DC input

® +VOUT +DC output

® +S +Remote sensing

® TRM Adjustment of output voltage
@ -S -Remote sensing

-VOUT -DC output

No. |Pin Connection Reference
® +VIN 3.1 "Wiring input pin ”

® RC 4.4 "Remote ON/OFF ~

® -VIN 3.1 "Wiring input pin ”

® +VOUT 3.2 "Wiring output pin ”

® +S 4.5 "Remote sensing ”

TRM 4.6 "Adjustable voltage range ”
O -S 4.5 "Remote sensing ”
-VOuUT 3.2 "Wiring output pin ”
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(2) External capacitor on the input side

Hinstall an external capacitor Cin,with more than 33uF, between
+VIN and -VIN input pins for low line-noise and for stable opera-
tion of the power supply.

[Ta =-20 to +85C Electrolytic or Ceramic capacitor]
Ta = -40 to +85°C Ceramic capacitor

BCin is within 50mm for pins. Make sure that ripple current of Cin

should be less than rate.

(3) Recommended of noise-filter

Hinstall an external input filter as shown in Fig.3.1 in order to re-
duce conducted noise.
The result for this solution is shown in Fig.3.2.

A1 b L™
.DC + [o
input ?mm ZT%:W Sl
‘ ‘ VN VouT
0.068 4 F —_0.068uF
FG7j77

Fig.3.1 Recommended external input filter

T T

‘ ICISPR‘Publ.ZZI Qlass AQP) -

[

CISPR Pub.22 Class A (Ave)

+VOUT

0.033 ¢ F —— 0.033uF

]
| I‘
|

Level[dBuV]
e

7 mwmmﬁt

0 .
150K 200k 300k 500k 700k 1 oM 3
Frequency[Hz]

Fig.3.2 Conducted noise (CES48033-25)

(4) Reverse input voltage protection

BAvoid the reverse polarity input voltage. It will damage the power
supply.
It is possible to protect the unit from the reverse input voltage by
installing an external diode as shown in Fig.3.3.

IW +VIN
4 IDCIN
L

-VIN

Fig.3.3 Reverse input voltage protection

3.2 Wiring output pin

BWWhen the CES series or the CQS series supplies the pulse current
for the pulse load, please install capacitor Co between +VOUT
and -VOUT pins.

Recommended capacitance of Co is shown in Table 3.2.

HIf output current is decreased rapidly, output voltage rises tran-
siently and the overvoltage protection circuit may operate.
In this case, please install capacitor Co.

MSelect the high frequency type capacitor. Output ripple and start-
up waveform may be influenced by ESR - ESL of the capacitor
and the wiring impedance.

BMake sure that ripple current of Co should be less than rate.

Table 3.2 Recommended capacitance Co

No. Output voltage CES CQsSs
1 1.8-3.3V 0 - 20,000uF 0 - 40,000uF
2 5V 0 - 10,000uF 0 - 20,000uF
12V 0 - 1,000uF 0 - 2,200uF

HRipple and Ripple Noise are measured, as shown in the Fig.3.4.

\&)\ Measuring

— board

+ I —
——|1uF E@

Osiloscope ﬂ—ﬁ 1.5m50Q
BW:100MHz — | Coaxial cable

| R=500
| C=0.01uF

Fig.3.4 Measuring method of Ripple and Ripple Noise
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4 Function

4.1 Overcurrent protection

HMOvercurrent protection is built-in and comes into effect at over
105% of the rated current.

Overcurrent protection prevents the unit from short circuit and
overcurrent condition.

HMThe DC output will be shut down, when the output voltage drops
under the output voltage adjustment range (low voltage protec-
tion).

In this case, recovery from low voltage protection is accomplished

by cycling the DC input power off for at least 1 second(%),or tog-

gling Remote ON/OFF signal.

*The recovery time varies depending on input voltage and input
capacity.

4.2 Overvoltage protection

HThe overvoltage protection circuit is built-in. The DC input should
be shut down if overvoltage protection is in operation.
In this case, recovery from overvoltage protection is accomplished
by cycling the DC input power off for at least 1 second(%), or tog-
gling Remote ON/OFF signal .
*The recovery time varies depending on input voltage and input
capacity.

Remarks :

Please note that devices inside the power supply might fail when
voltage more than rated output voltage is applied to output pin of
the power supply. This could happen when the customer tests the
overvoltage performance of the unit.

4.3 Thermal protection

HEWhen the power supply temperature is kept above 120°C, the
thermal protection will be activated and simultaneously shut down
the output.

In this case, the unit should be cool down, and then recovery from
thermal protection is accomplished by cycling the DC input power
off for at least 1 second, or toggling Remote ON/OFF signal.

o-N

HOption ”-N” means auto restart from thermal protection.

H-12

4.4 Remote ON/OFF

BmRemote ON/OFF circuit is built-in on input side (RC).
The ground pin of input side remote ON/OFF circuit is ”-VIN” pin.

Table 4.1 Specification of Remote ON/OFF

ON/OFF Output
. Between RC and -VIN
logic voltage
L level(0 - 0.8V) or short ON
Standard | Negative
H level(2.0 - 7.0V) or open OFF
L level(0 - 0.8V) or short OFF
Optional -R | Positive
H level(2.0 - 7.0V) or open ON

When RC is "Low” level, fan out current is 0.1mA typ. When Vcc is
applied, use 2.0=Vcc=7.0V.

EWWhen remote ON/OFF function is not used, please short between
RC and -VIN(-R: open between RC and -VIN).

Vce
(2.0=Vcec=7.0V)

RC RC

-VIN -VIN
Transistor

RC [—t—O RC

&Q
-VIN -VIN

IC Relay

Photo coupler

Fig.4.1 RC connection example

4.5 Remote sensing

(1) When the remote sensing function is not in use

Load

Short at pin root

Fig.4.2 Connection when the remote sensing is not in use



CO$EL Instruction Manual

CES - CQS

HEWhen the remote sensing function is not in use, it is necessary to
confirm that pins are shorted between +S & +VOUT and between
-S & -VOUT.

EWire between +S & +VOUT and between -S & -VOUT as short as
possible.

Loop wiring should be avoided.
This power supply might become unstable by the noise coming
from poor wiring.

(2)When the remote sensing function is in use

Wire as close as possible

T
+VOUT v/
+s

Load
-S
-VOUT

Fig.4.3 Connection when the remote sensing is in use

ETwisted-pair wire or shield wire should be used for sensing wire.

B Thick wire should be used for wiring between the power supply
and a load.
Line drop should be less than 0.3V.
Voltage between +VOUT and -VOUT should remain within the
output voltage adjustment range.

HIf the sensing patterns are short, heavy-current is drawn and the
pattern may be damaged.
The pattern disconnection can be prevented by installing the pro-
tection parts as close as a load.

EOutput voltage might become unstable because of impedance of
wiring and load condition when length of wire is exceeding 40cm.

4.6 Adjustable voltage range

(1) Output voltage adjusting

HOutput voltage is adjustable by the external potentiometer.

HEWhen the output voltage adjustment is used, note that the over
voltage protection circuit operates when the output voltage sets
too high.

HIf the output voltage drops under the output voltage adjustment
range, note that the Low voltage protection operates.

HBy connecting the external potentiometer (VR1)and resistors
(R1,R2),output voltage becomes adjustable, as shown in Fig.4.4,
recommended external parts are shown in Table 4.2.

HThe wiring to the potentiometer should be as short as possible.
The temperature coefficient becomes worse, depending on the
type of a resistor and potentiometer. Following parts are recom-
mended for the power supply.

Resistor:«+--«+-:-- Metal film type, coefficient of less than £ 100ppm/C
Potentiometer----Cermet type, coefficient of less than *300ppm/C

EWhen the output voltage adjustment is not used, open the TRM

pin respectively.

----------------------------------------- .E +S
T
Control Amp. E
of rated RA 1 R1
voltage '
| TRM
5.11kQ 1.225V
N\ AW @—NW—= VR1
RC , R2 5k Q2
§ 5.11kQ !
&S

Fig.4.4 Output voltage control circuit

Table 4.2 Recommended value of external potentiometer & resistor

Output adjustable range
No. | VOUT VOUT *5% VOUT *=10%
R1 R2 VR1 R1 R2 VR1
1 1.8V 0 39k Q2 0 18k Q2
2 2.5V | 330Q | 68kQ 560Q | 33kQ
3 3.3V | 2.2kQ | 68kQ | 5kQ |2.2kQ | 33kQ | 5kQ
4 5V | 4.7kQ | 68kQ 5.6kQ | 33kQ
5 12V | 18kQ | 68k 18kQ | 33kQ

(2) Output voltage decreasing

HBy connecting the external resistor(RD), output voltage becomes
adjustable to decrease.
The external resistor(RD) is calculated the following equation.

5.11
RD= ——-10.22 [kQ]
A
A= Vor-Vob
Vor

Vor : Rated output voltage [V]
Voo : Output voltage needed to set up [V]

s

RD

-S

Fig.4.5 Connection for output voltage degreasing
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(3)Output voltage increasing

HBy connecting the external resistor(RU), output voltage becomes
adjustable to increase.
The external resistor(RU) is calculated the following equation.

511X Vor X (1+A 5.11
RU= orX(1+4) -10.22 [kQ]
1.225XA A
A= Vou-Vor
Vor

Vor : Rated output voltage [V]
Vou : Output voltage needed to set up [V]

+S
RU

59

Fig.4.6 Connection for output voltage increasing

4.7 Isolation

HFor a receiving inspection, such as Hi-Pot test, gradually increase
(decrease) the voltage for a start (shut down). Avoid using Hi-Pot
tester with the timer because it may generate voltage a few times
higher than the applied voltage, at ON/OFF of a timer.

H-14

5 Series and Parallel Operation

5.1 Series operation

W Series operation is available by connecting the outputs of two or
more power supplies, as shown below. Output current in series
connection should be lower than the lowest rated current in each
unit.

(a)
Power *
Supply
(]
o
-
Power *
Supply .
b
(®) Power *+
Supply -
o
-
L
?
Power + 9
Supply _

Fig.5.1 Examples of series operation

5.2 Parallel redundancy operation

WParallel redundancy operation is available by connecting the units
as shown Fig.5.2.

Power
Supply

Load

Power *[
Supply _

Fig.5.2 Parallel redundancy operation

WValues of |1 and |2 become unbalanced by a sight different of the
output voltage.Make sure that the output voltage of units is of
equal value and the output current from each power supply does
not exceed the rated current.

l1, l2=the rated current value

Use external potentiometer is recommended which can adjust the
output voltage.
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6 Implementation *+ Mounting Method

6.1 Mounting method

HThe unit can be mounted in any direction. When two or more pow-
er supplies are used side by side, position them with proper inter-
vals to allow enough air ventilation. The temperature around each
power supply should not exceed the temperature range shown in
derating curve.

HAvoid placing the DC input line pattern layout underneath the unit,
it will increase the line conducted noise. Make sure to leave an
ample distance between the line pattern layout and the unit. Also
avoid placing the DC output line pattern underneath the unit be-
cause it may increase the output noise. Lay out the pattern away
from the unit.

BAvoid placing the signal line pattern layout underneath the unit,
this power supply might become unstable.

Lay out the pattern away from the unit.

HAvoid placing pattern layout in hatched area in Fig.6.1 to insulate

between pattern and power supply.

40 9
14 14
+VIN O +VOUT
o +S
RC © | TRM
o| -8
VIN o lvVouT
(a) CES
36 12
3, 10 14
+VIN o [+vouT
o +8
RC © o TRM
ol s
-VIN = © Lvout

(b) cQS

Fig.6.1 Prohibition area of pattern lay out (top view)

6.2 Stress onto the pins

HWWhen too much stress is applied to the pins of the power supply,
the internal connection may be weakened.
As shown in Fig.6.2, avoid applying stress of more than 19.6N
(2kgf) on the pins horizontally and more than 39.2N (4kgf) verti-
cally.

B The pins are soldered on PWB internally, therefore, do not pull or
bend them with abnormal forces.

WFix the unit on PWB (using silicone rubber or fixing fittings) to re-
duce the stress onto the pins.

«— —>

Less than Less than
19.6N(2kgf) i 19.6N(2kgf)

Less than
39.2N(4kgf)

Fig.6.2 Stress onto the pins

6.3 Cleaning

HWhen cleaning is necessary, follow the under mentioned condi-
tion.
Method : Varnishing, ultrasonic wave and vapor
Cleaning agents : IPA (Solvent type)
Total time
HDo not apply pressure to the lead and name plate with a brush or
scratch it during the cleaning.
B After cleaning, dry them enough.

: 2 minutes or less

6.4 Soldering

WFlow soldering : 260°C less than 15 seconds.
WSoldering iron : 450°C less than 5 seconds (less than 26w).

H-15




CO$EL | Instruction Manual

7/ Safety Considerations 4 }ZJ ]
e b

] ] [ 1
L1 [ 1
W To apply for safety standard approval using this power supply, the AR ﬂ:ﬂ
following conditions must be met. ﬁ
@This unit must be used as a component of the end-use equip-
ment.

@The equipment contain basic insulation between input and out- Temperature measurement location

Fig.8.2 Temperature measurement location

put.
If double or reinforced insulation is required, it has to be pro-
vided by the end-use equipment according the final build in con- BShown the thermal curve with measuring as shown in Fig.8.3.
dition. Verify final design by actual temperature measurement.
@Safety approved fuse must be externally installed on input side. Use the temperature measurement location as shown in Fig.8.2 at

120°C or less.

?\ J

8 Derating

8.1 CES Derating ° CES 2 CES
o
HUse with the convection cooling or the forced air cooling. % Z @ §//
- o]
Use the temperature measurement location as shown in Fig.8.2 at 3 p ,:9’ %,
>
120°C or less. = v O t ooint 1
. . easurement point for €
Ambient temperature must keep bellow 85C. ambient temperature 12.7mm 15
o andaiflow N[ ©
o Sa
100 (C;
" Al
S
5 @0 Airflow Airflow
8 L L
§ 40 Fig.8.3 Measuring method
20
0

-40  -20 0 20 40 60 80 100 120
Temperature of measurement location[C]

Fig.8.1 Derating curve
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30 @
24 @
z @®
5 18
3
B 12 - -
S (Dconvection cooling(0.2m/s)
6 @1m/s
®@2m/s
0 I
-40 -20 0 20 40 60 80 (85)

Ambient temperature[C]

Fig.8.4 Load current vs. ambient temperature(CES48018-30 Vin=48V)

@
25
NEON
_ 20 Q)
<
g 15
3
§ 10 - -
3 (Mconvection cooling(0.2m/s)
5 @1m/s
@2m/s
0 LT
-40 -20 0 20 40 60 80 (85)

Ambient temperature[C]

Fig.8.5 Load current vs. ambient temperature(CES48025-25 Vin=48V)

®
25 @
@

20 ™
<
g 15
3
® 10 - -
S (Dconvection cooling(0.2m/s)

5 @1m/s

@2m/s
0 I
-40 -20 0 20 40 60 80 (85)

Ambient temperature[C]

Fig.8.6 Load current vs. ambient temperature(CES48033-25 Vin=48V)

20
£ 15 ®
g \@ DN
310 _ _ q
o (Dconvection cooling(0.2m/s)
S 5 @1mls

®2m/s
0 T
-40 -20 0 20 40 60 80 (85)

Ambient temperature[C]

Fig.8.7 Load current vs. ambient temperature(CES48050-16 Vin=48V)
*For other thermal curves, please consult with us.

8.2 CQS Derating

BUse with the convection cooling or the forced air cooling.
Use the temperature measurement location as shown in Fig.8.8 at

120°C or less.
Ambient temperature must keep bellow 85C.

100

80

60

40

Load factor[%]

-20 0 20 40 60

80 100

Temperature of measurement location[C]

Fig.8.8 Derating curve

I

]
Q%V i

U000

120

Temperature measurement

Fig.8.9 Temperature measurement

location

BShown the thermal curve with measuring as shown in Fig.8.10.
Verify final design by actual temperature measurement.
Use the temperature measurement location as shown in Fig.8.9 at

120°C or less.

_ PWB_
‘/25.4m:1)“
CQs
3 ® 7
‘» o
5 Top b »
£ 3 /
S . Z
Measurement point for
ambient temperature 12.7mm

g

and airflow \\

o Sa

T

Airflow

Fig.8.10 Measuring method

T

Airflow

/CQS CE/CQ

€,

76mm
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50 @
®

40 =
< Ol
< N
§ 30 N
3
® 20 ; ;
S (Dconvection cooling(0.2m/s)

@1mls

10 ®@2m/s

0 I

-40 -20 0 20 40 60 80 (85)

Ambient temperature[C]

Fig.8.11 Load current vs. ambient temperature(CQS48018-50 Vin=48V)

50
®
—
_ 40 0 \®
<
=1 N
g 30
3
® 20 : :
S (Dconvection cooling(0.2m/s)
@1m/s

10 ®@2m/s

0 .

-40 -20 0 20 40 60 80 (85)

Ambient temperature[C]

Fig.8.12 Load current vs. ambient temperature(CQS48025-45 Vin=48V)

50
— ®
- 40 — @
= ® T
g 30
3
® 20 - :
S (Dconvection cooling(0.2m/s)
@1m/s

10 @2m/s

0 L T

-40 -20 0 20 40 60 80 (85)

Ambient temperature[C]

Fig.8.13 Load current vs. ambient temperature(CQS48033-45 Vin=48V)

“*For other thermal curves, please consult with us.

H-18




