For Reference
CO$EL

TEST DATA OF PDWS50F-12

Regulated DC Power Supply

April 6, 2026
Approved by : Junichi Hatagishi
Design Manager
Prepared by : Taichi Nakada

Design Engineer

COSEL CO.,LTD.



—CO$EL

For Reference

CONTENTS

1.Input Current (by Load Current) - - = = = = = = = v s v v e v e e e e
2.EfﬁCiency (by Load Current) .........................

3.Power Factor (by Load Current) - = = = = = = = = r = s s s e e e
4.|anSh Current .................................
5'Leakage Current ...............................
6'Line Reguiation ................................
7'L0ad Reguiation ...............................

8.Ripple-Noise ..................................
9.DynamiC Load Response ..........................

10.Rise and Fa” T|me ..............................
1 1 Hoid_Up T|me .................................
12.Instantaneous Interruption Compensation - - - - = = = -« =220
13.0V9rCUrrent ProteCtion ............................
14. Ambient Temperature Drift « = = = -« - = = = = oo m e e

15.Minimum Input Voltage for Regulated Output Voltage - - - - - - - - - - -
16.0V9rV0|tage Protection ............................
17.Figure Of Testing Circuitry ..........................

(Final Page 21)

BC-12331




For Reference

—CO$EL

Model PDW50F-12
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —-A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- |InputVolt. 230V Load Input Current [A]
20 . Ratio Input Volt. | Input Volt. | Input Volt.
\\ [%] 100[V] 200[V] 230[V]
) 0 0.053 0.039 0.039
<15 \ 20 0.291 0.175 0.157
= \, 40 0.501 0.297 0.270
2 N /A
3 1 0 60 0.711 0.419 0.375
5 // \\ 80 0911 | 0538 | 0485
c }2 g 100 1.109 0.650 0.586
05 A - 110 1.209 0.705 0.635
. a3 PP/
=TT N - : : :
.- N
0.0 ﬁ? - - - -
0 40 80 120 _ B B B

Load Ratio [%]

Note: Slanted line shows the range of the rated
load current.

P BC-12331




—CO$EL

For Reference

Model PDW50F-12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —-A—— Input Volt. 100V | 2.Values
---FF-- InputVolt. 200V
——O—-- InputVolt. 230V Load Efficiency [%]
86 ‘ Ratio Input Volt. | Input Volt. | Input Volt.
3 A T — [%] 100[V] 200[V] 230[V]
\\
—70 N 20 76.1 75.4 75.6
= 2 40 80.5 80.8 79.8
) O : : :
c 62 \ 60 816 82.2 82.5
% 54 \\ 80 81.8 82.6 82.1
N 100 81.5 83.0 82.8
46 E\ 110 811 83 1 82.8
38 . — - - -
N _ R - -
30 - - - -
0 40 80 120 _ B B B

Load Ratio [%]

Note: Slanted line shows the range of the rated
load current.
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Model PDW50F-12
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —-A—— Input Volt. 100V | 2.Values
---FF-- InputVolt. 200V
— —O—-- |InputVolt. 230V Load Power Factor
0.8 - Ratio Input Volt. | Input Volt. | Input Volt.
< [%] 100[V] 200[V] 230[V]
07 ; 0 0351 | 0263 | 0242
. 20 0.461 0.386 0.372
+ 0.6
3] . 40 0.500 0.420 0.406
©
Lg o5 — 60 0525 | 0441 | 0426
2 _N\gp-- 80 0.544 0.457 0.442
g I
sl L= 100 0561 | 0469 | 0453
- i 110 0.569 | 0476 | 0.461
/’,/
03 [, - - - -
i - - - -
0.2 - - - -
0 40 80 120 _ B B B

Load Ratio [%]

Note: Slanted line shows the range of the rated
load current.
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Model PDW50F-12
Temperature 25°C
Item Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100 V
Input Frequency 60 Hz
Current v ey ey g gt g g At Apingined L OAA 100 %
[20A/div]
Primary inrush current
122 A
o Secondary inrush current
o AR AR R
[100V/div] BRNARNARARE RANARINRRARE
Time [50ms/div]
Input Voltage 230V
Input Frequency 60Hz
Current a T Load 100 %
[20A/div]
Primary inrush current
31.0A
ﬂ l\ ﬁ Secondary inrush current
Input \ 22A
Voltage \ ‘
[200V/div] V
Time [50ms/div]
Primary inrush current Secondary inrush current

v v
\
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Model PDW50F-12
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure C
Object
1.Results
[mA]
i i Input Volt.
Standards T.est|.n 9 Measuring P Note
Circuitry Method 100 [V] 230 [V] 240 [V]
DEN-AN Figure C-1 Both phases 0.06 0.16 0.16 Operation
One of phases 0.09 0.23 0.24 Stand by
Figure C-2 Both phases 0.06 0.14 0.16 Operation
IEC62368-1 One of phases 0.09 0.22 0.23 Stand .by
Figure C-3 Both phases 0.06 0.14 0.15 Operation
One of phases 0.09 0.21 0.23 Stand by

The value for "One of phases" is the reference value only.

2.Condition
Leakage current value is concluded after measuring both phases of
AC input and by choosing the larger one.
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Model PDW50F-12
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +12V2.1A
1.Graph 2.Values
---EF-- Load 50%
= Load 100% Input Output Voltage
124 Voltage [V]
! V] Load 50% Load 100%
12.3 ¥ \ 85 12.115 12.042
s \
=122 ! \ 90 12.112 12.041
> [ﬁa \ 100 12.109 12.040
g 121 == ~EF=—iE==1-H0 120 12.106 12.039
e L l:\ [y l:\ ﬁ
§_ 12.0 \ :Q“_ 200 12.094 12.034
8 \ 230 12.093 12.034
119 \ t 264 12.093 12.035
\ \ 280 12.094 12.035
11.8
11.7 -12V:Rated Load Current
50 100 150 200 250 300
Input Voltage [V]
Object -12V2.1A
1.Graph 2.Values
---BEF-- Load 50%
& Load 100% Input Output Voltage
12.4 . Voltage [V]
\ [V] Load 50% | Load 100%
-12.3 Y \ 85 -12.085 -11.997
= \
= 122 : \ 90 -12.084 -11.998
> \ ) 100 -12.082 -11.999
g -12.1 [ H--[Qr----t---- -___{3____*3_____‘ -1 120 '12080 '12001
;_12_0 a A A 200 -12.078 -12.007
8 \ ‘ 230 -12.076 -12.007
11.9 \ A 264 -12.074 -12.006
\ ‘ 280 -12.074 -12.005
-11.8
\ .\ - - -
-11.7 3 +12V:Rated Load Current
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 6 - BC-12331
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Model PDW50F-12
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +12V2.1A
1.Graph ——2A—— Input Volt. 100V | 2.Values
---EF--InputVolt. 200V
— —O—'- |Input Volt. 230V Load Output Voltage [V]
125 | < Current Input Volt. | Input Volt. | Input Volt.
124 i\ \:\ [A] 100[V] 200[V] 230[V]
\ N 0.00 12.412 12.416 12.416
=123 \ N 0.40 12.155 12.145 12.145
(0] Q
D122 \ \ 0.80 12.111 12.095 12.094
= N
o \§:\ 1.20 12.080 12.065 12.064
= 121 S X
3 A, N 1.60 12.053 | 12.041 | 12.040
3120 - 2.00 12.029 | 12.020 | 12.019
119 J 2.10 12.022 12.015 12.014
2 2.31 12.010 12.005 12.004
11.8 \ — _ _ _
11.7 - -- -- --
0.0 1.0 2.0 _ — — —
Load Current [A] -12V:Rated Load Current
Note: Slanted line shows the range of the rated
load current.
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Obiject +12V2.1A
1.Graph
Input Voltage 230V
Load 100%

zomvians VARV

5[ms/div]
-12V:Rated Load Current

-7 BC-12331
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Model PDW50F-12
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object -12V2.1A
1.Graph ——2A—— Input Volt. 100V | 2.Values
---EF--InputVolt. 200V
— =O—"~ InputVolt. 230V Load Output Voltage [V]
125 Current Input Volt. | Input Volt. | Input Volt.
104 & N [A] 100[V] 200[V] 230[V]
o \ 0.00 -12.373 | -12.406 | -12.407
=.-12.3 \\ N 0.40 -12.128 | -12.127 | -12.127
<) K
D.122 N\ \ 0.80 -12.081 | -12.076 | -12.074
g 12 \ N
o bl 1.20 -12.045 | -12.043 | -12.041
= 121 ~. .
§_ \..gs_\ . \\ 1.60 -12.013 | -12.015 | -12.013
8 -12.0 — 2.00 -11.983 | -11.989 | -11.988
1.9 J 2.10 -11.975 | -11.983 [ -11.982
N 2.31 -11.962 | -11.970 | -11.970
-11.8 N — — — —
11.7 - - - -
0.0 1.0 2.0 — — — —
Load Current [A] +12V:Rated Load Current
Note: Slanted line shows the range of the rated
load current.
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object -12V2.1A
1.Graph
Input Voltage 230V
Load 100%

5[ms/div]
+12V:Rated Load Current

.8 - BC-12331
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Model PDW50F-12

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +12V2.1A

Input Volt. 230V
-12V:Rated Load Current

Cycle 1000 ms

Response. t1=t2=50us. Typ

Load Current

tl

t2

Y
A

Load 0%(0A) «—

Load 100%(2.1A)

200[mV/div]

100[ms/div] 100[ms/div]

Load 50%(1.05A) «—

Load 100%(2.1A)

200[mV/div]

Load 0%(0A) «—

Load 50%(1.05A)

200[mV/div]

100[ms/div] 100[ms/div]
100[ms/div] 100[ms/div]

-9 - BC-12331
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Model PDWA50F-12
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Object -12V2.1A
Input Volt. 230V
+12V:Rated Load Current Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current
o |t 2| [,
Load 0%(0A) «——
Load 100%(2.1A) —
mem
200[mV/div]
100[ms/div] 100[ms/div]
Load 50%(1.05A) ——
Load 100%(2.1A)
R
200[mV/div]
100[ms/div] 100[ms/div]
Load 0%(0A) «——
Load 50%(1.05A)
[
200[mV/div]
100[ms/div] 100[ms/div]
- 10 - BC-12331
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Model PDW50F-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V2.1A
1.Graph
Load 100% Input Volt. 100V ]
Output
Volt.
[2V/div]
0
Load 100% Input Volt. 230V ]
Output
Volt.
[2V/div]
Input
Volt.
[100V/div]
0
Time [50ms/div] Time [50ms/div]
-12V:Load Current is same as +12V
2 Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 67.5 88.3 155.8 22.3 37.8
230V 67.3 96.0 163.3 140.5 38.8
Output y———————ﬁ——————:——\'\%
Volt ! 1 | I I ! : 1
OV = 10%_. — ;__!___:
Volt. : . ' i b |
1 Td v Tr M ' Th Tf
: : ! I <<
: Ts | N
<> o
- 11 - BC-12331
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Model PDW50F-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object -12V2 1A
1.Graph
Load 100% Input Volt. 100V ]
Output
Volt.
[2V/div]
0
Load 100% Input Volt. 230V ]
Output
Volt.
[2V/div]
Input
Volt.
[100V/div]
0
Time [50ms/div] Time [50ms/div]
+12V:Load Current is same as -12V
2 Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 67.3 89.8 1571 22.3 38.0
230V 67.3 96.0 163.3 140.5 39.8
Output y%;l_______.;;______i__\n\%
Volt, . . l ' BRI N
e S em— s S
Volt. : \ | b
' o 1T : ' Thi Tf
[ Il
> i
12 - BC-12331
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Model PDW50F-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +12V2.1A
1.Graph 2 Values
---EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 : Voltage [ms]
\ A== v Load 50% | Load 100%
‘ - 85 33 15
Ty \ i /;3' A
£ o LA 90 38 17
p 100 St e 100 48 22
= y 120 72 34
o Py
) 200 215 107
o 4 230 289 144
T 10 .
i | 264 386 193
\ \ 280 439 221
1
50 100 150 200 250 300
Input Voltage [V]
This duration covers from Shut-off of input
voltage to the moment when output voltage
descends to the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.
BC-12331
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Model PDW50F-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object -12V2. 1A
1.Graph 2 Values
---EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 : Voltage [ms]
\ A== v Load 50% | Load 100%
\ =" i 85 33 15
Ty \ i /;3' A
£ gl P 90 38 17
p 100 St e 100 48 22
= y 120 72 34
o Py
) 200 215 106
S 4 230 289 144
T 10 .
i | 264 386 193
\ \ 280 439 220
1
50 100 150 200 250 300
Input Voltage [V]
This duration covers from Shut-off of input
voltage to the moment when output voltage
descends to the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.
BC-12331
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Model PDW50F-12
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +12V2.1A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- Input Volt. 230V Load Time [ms]
1000 i, Current Input Volt. | Input Volt. | Input Volt.
£ A] 100[v] | 200[v] | 230[V]
0.00 - - -
£ e T TR 0.40 44 191 256
|_ - ST — . * — . . .
S 100 By 9
S = 0.80 35 161 217
@©
@ — 1.20 28 141 189
“é& B 1.60 26 125 168
@]
3 10 ) 2.00 23 112 151
% N 2.10 22 108 147
8 N 2.31 18 102 138
© N
c N o - - -
F 1 N - - i i
= 0.0 1.0 2.0 — . - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 15 - BC-12331
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Model PDW50F-12
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object -12V2.1A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- InputVolt. 230V Load Time [ms]
1000 - Current Input Volt. | Input Volt. | Input Volt.
£ A] 100[v] | 200[v] | 230[V]
0.00 - - -
£ BT e = e = ) 0.40 44 190 256
= e ol g o _ .
S 100 BRI
S = 0.80 35 161 217
[4)
@ — 1.20 28 141 189
“é& B 1.60 26 125 168
@]
S 10 . 2.00 23 111 151
a N 2.10 22 108 147
8 N 2.31 18 102 138
] hY
[ N == = = =
7 1 N - ; § }
= 0.0 1.0 2.0 — . - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 16 - BC-12331
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Model PDW50F-12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +12V2.1A
1.Graph Input Volt. 100V [ 2 Values
Input Volt. 230V
Output Load Current [A]
Voltage Input Volt. | Input Volt.
~
12 Ny V] 100[V] 230[V]
_ 3 12.00 3.93 4.25
2. ~ 11.40 - -
(0]
§ 8 10.80 - -
o~ 9.60 - -
:i 8.40 - -
8 4 7.20 - -
6.00 - -
4.80 - -
%0 2 4 6 3.50 - -
2.40 - -
Load Current [A] 1.20 - -
Overcurrent protection is Hiccup mode. 0.00 - -
-12V:Rated Load Current
Object -12V2.1A
1.Graph Input Volt. 100V | 2.Values
Input Volt. 230V
Output Load Current [A]
-14 Voltage Input Volt. | Input Volt.
: \~ V] 100[V] 230[V]
_ N -12.00 3.92 4.29
=.-10 i -11.40 _ ]
(0]
E -10.80 - -
~ -9.60 - -
ER -8.40 _ -
g -7.20 - -
-6.00 - -
2
-4.80 - -
0 ) 5 -3.60 - -
4 -2.40 - -
Load Current [A] -1.20 - -
Note: Slanted line shows the range of the rated 0.00 - -
load current. +12V:Rated Load Current
Overcurrent protection is Hiccup mode.

17 -
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Model PDWA50F-12
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +12V2.1A
1.Values Load 100%
. . Output Voltage [V]
Ambient Temperature['C]
Input Volt. 100V Input Volt. 200V Input Volt. 230V
-10 12.057 12.050 12.050
25 12.024 12.017 12.017
50 11.987 11.981 11.981
-12V:Load Current is same as +12V
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V2.1A
1.Values
. o Input Voltage V]
Ambient Temperature[°C]
Load 50% Load 100%
-10 34 55
25 34 56
50 34 57
-12V:Load Current is same as +12V
ltem Overvoltage Protection Testing Circuitry Figure A
Object +12V2.1A
1.Values Load 0%

Operating Point [V]

Ambient Temperature[°C]

Input Volt. 100V

Input Volt. 230V

-20 21.52 21.52
25 22.12 2212
50 22.41 22.41

BC-12331
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Model PDWA50F-12
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object -12V2.1A
1.Values Load 100%
. . Output Voltage [V]
Ambient Temperature['C]
Input Volt. 100V Input Volt. 200V Input Volt. 230V
-10 -12.028 -12.036 -12.036
25 -11.981 -11.989 -11.989
50 -11.938 -11.946 -11.945
+12V:Load Current is same as -12V
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object -12V2.1A
1.Values
. o Input Voltage V]
Ambient Temperature[°C]
Load 50% Load 100%
-10 34 55
25 34 55
50 34 57
+12V:Load Current is same as -12V
ltem Overvoltage Protection Testing Circuitry Figure A
Object -12V2.1A
1.Values Load 0%

Operating Point [V]

Ambient Temperature[°C]

Input Volt. 100V

Input Volt. 230V

-20 -20.25 -20.25
25 -20.85 -20.85
50 -21.14 -21.14

BC-12331
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Temperature
Chamber
ectonc | | I _
» Switch » p | Power Supply Electronic
AC Pow er N BC Load
Supply Pow er Meter
Oscilloscope|
A 4
Relay Unit
- DVM
Data Acquisition/Control Unit
Figure A
Temperature Chamber
Measuring
) ~ board
] . |
> > N C1 v Electronic
AC Pow er Pow er Meter Power Supply R DC Load
Supply N "
150mm l
Oscilloscope
:20MHz
Cl= 22 uF
(Bectrolytic capacitor)
Figure B
- 20 - BC-12331
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AC Input —p
Line

AC
Voltmeter

Power
Supply

DC
Ammeter

Adjustable
Load

AC Input —b|

Line

—>

&

1kQ

Effective Value of

—»

Effective value
Voltmeter

Figure C-1 ( DEN-AN )

AC
Voltmeter

AC Input —»
Line

AC
Voltmeter

500Q+0.1%

Leakage Current Voltmeter[V]
Value[A] =
1k [Q]
Power DC Adjustable
.| Supply Ammeter Load
FG

1.5kQ+0.1%

0.022uF+1.0%

_{

0.22uF£1.0%

%L 0FOM0L

Effective value
Voltmeter

v

Effective Value of

Leakage Current Voltmeter[V]

Figure C-2 ( IEC62368-1 refer to IEC60990 Fig.4 )

Power DC Adjustable
Supply Ammeter Load
FG

1.5kQ+0.1%

500Q+0.1%

9100pF+1.0%

%L 0¥001

_{

0.22uF+1.0%

Effective Value of

20kQ+0.1%

R E—

A 4

Voltmeter

Effective value [_|

Leakage Current Voltmeter[V]

Value[A] = 500 [Q]

6200pF1.0%

Figure C-3 ( IEC62368-1 refer to IEC60990 Fig.5 )
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