=°$EL Reference

TEST DATA OF WDAGOF-24

Regulated DC Power Supply
August 17, 2022

Approved by : Takashi Kajii

Design Manager

Prepared by : Jeonghoon Yi

Design Engineer

COSEL CO.,LTD.



_CO$EL Reference

CONTENTS

Linput Current (by Load Current) = = =« s r v o v e v e e e e e e e e 1
Z.EfﬁCiency (by Load Current) .........................

3.Power Factor (by Load Current) = « = = =« o0 v e v e e e e e e 3
4.|anSh Current ................................. 4
5_Leakage Current ............................... 5
6.Line Regu|ati0n ................................ 6
7_Load Regu|ati0n ............................... 7
8_Ripp|e_N0ise .................................. 7
9.Dynamic Load ReSPONSE + « « + « « + = = s s s s nnn e 8
10.Riseand Fall Time = = = = = = = = =« & ¢ o o o o o v 0 v 0 0 0 0 0 0 0 = s 9
11H0|d_Up T|me ................................. 10
12.Instantaneous Interruption Compensation = =« = =« s s s e e e e e 11
13.0Vercurrent Protection ............................ 12
14. Ambient Temperature Drift = = =« = 0 v 0 e e e e e e e e 13
15.Minimum Input Voltage for Regulated Output Voltage - = - = - = - = - - - 13
16.0Verv0|tage Protection ............................ 13
17.Figure of Testing Circuitry = « = = = =« s o v v e e e e e e e s 14

(Final Page 15)

BC-11898




_co$EL Reference

Model WDAG60F-24
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object +24V2.5A
1.Graph —2A—— Input Volt. 115V | 2.Values
---E+-- |InputVolt. 230V
——O—-- |Input Volt. 264V Load Input Current [A]
2.00 Current Input Volt. | Input Volt. | Input Volt.
[A] 115[V] 230[V] 264[V]
0.0 0.028 0.048 0.054
< 1.50 0.5 0.260 0.176 0.165
*g 1.0 0.453 0.291 0.267
§ 15 0.635 0.403 0.369
1.00 A
= / 2.0 0.822 0.510 0.466
Q A
c / 2.5 1.010 0.620 0.568
0.50 (/ — r:l——"-’;‘B - - - -
B ~ : : :
o A=
0.00 ﬁ/‘? — _ ) -
0 1 2 3 — _ _ _

Load Current [A]
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Model WDAG60F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Obiject +24V2.5A
1.Graph —A—— Input Volt. 115V | 2.Values
---E+-- |InputVolt. 230V
——O—-- |Input Volt. 264V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 115[V] 230[V] 264[V]
92 0.0 - - -
T e S G 0.5 86.1 80.1 77.4
g - /{}- 4
=, / J e 1.0 88.0 85.5 84.0
S 84 T
c 15 88.3 87.1 85.8
g = %
E 6 o 2.0 88.1 88.6 87.7
2.5 87.7 88.9 88.0
68 - - - -
60 -- - - -
0 1 2 3 — _ _ _

Load Current [A]
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Model WDAG0F-24
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry  Figure A
Object +24V2.5A
1.Graph —A—— Input Volt. 115V | 2.Values
---E+-- |InputVolt. 230V
—-—O—-- |Input Volt. 264V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
0.7 [A] 115[V] 230[V] 264[V]
' 0.0 0.120 0.045 0.038
0.6
5 — 0.5 0.466 0.369 0.356
S 05 A 1.0 0.525 0.420 0.407
' — B sieintge |
'?,'_': /‘ H_____:g:_ = 15 0.557 0.447 0.432
0.4 e
g / > 2 2.0 0.578 0.464 0.446
% 03 / /v"' 25 0.591 0.475 0.456
/7 B : : :
0.2 /7 — - - -
014/ — - - -
0.0 -- - - -
0 1 2 3 — _ _ _

Load Current [A]
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Model

WDAGOF-24

Item

Inrush Current

Temperature 25°C
Testing Circuitry Figure A

Object

+24V2.5A

Input
Current

[20A/div]

Input
Voltage

[200V/div]
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Input Voltage
Frequency
Load

Primary inrush current

Time [50ms/div]

230V
50 Hz
100 %

43.4 A

Secondary inrush current 0.0 A

Primary inrush current

Secondary inrush current

_H_VJL

- 4 - BC-11898




Reference

—CO$EL

Model WDAG60F-24
Temperature 25°C
Item Leakage Current Testing Circuitry Figure C
Object +24V2.5A
1.Results
[mA]
' i Input Volt.
Standards T.e stm g Measuring P Note
Circuitry Method 115 [V] 240 [V] 264 [V]
DEN-AN Figure C-1 Both phases 0.14 0.32 0.35 Operation
One of phases 0.26 0.58 0.64 Stand by
Figure C-2 Both phases 0.14 0.30 0.33 Operation
IEC62368-1 One of phases 0.25 0.58 0.60 Stand .by
Figure C-3 Both phases 0.13 0.29 0.33 Operation
One of phases 0.24 0.54 0.60 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.
- 5 - BC-11898
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Reference

Input Voltage [V]

Model WDAG0OF-24
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +24V/2.5A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
24.80 Voltage [V]
V] Load 50% Load 100%
24.60 85 24.142 -
>
Z 24.40 100 24.142 -
2 115 24.142 24.144
S 24.20
S P P e P N P 132 24.142 24.144
8 24.00 170 24.141 24.144
8 200 24.140 24.141
23.80 230 24.139 24.141
23.60 264 24.135 24.138
23.40
50 100 150 200 250 300

BC-11898
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Model WDAG60F-24
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Obiject +24\/2.5A
1.Graph —A—— Input Volt. 115V | 2.Values
---E+-- |InputVolt. 230V
——O—-- |Input Volt. 264V Load Output Voltage [V]
24.80 Current Input Volt. | Input Volt. | Input Volt.
[A] 115[V] 230[V] 264[V]
24.60 0.0 24125 | 24.125 | 24.124
>
= 24.40 0.5 24123 | 24.121 24.120
2 1.0 24.122 24,120 | 24.118
S 24.20
S & N 15 24.121 24,119 | 24.116
5_24_00 2.0 24120 | 24.118 | 24.116
8 25 24.121 24.117 24.115
23.80 - - - -
23.60 — — — —
23.40 -- -- -- --
0 1 2 3 — — — —
Load Current [A]
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object +24V2.5A
1.Graph
Input Voltage 230V
Load 100%
20[mV/div]
10[ms/div]
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Model WDAGOF-24

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +24V2 5A

Input Volt. 230 V
Cycle 1000 ms
t1t2=50ps
Load Current
K
t1 t2
Min.Load (0A)«——
Load 100% (2.5A) ‘\
NN \\ B NN NN
N
100 mV/div
20 ms/div 20 ms/div
Min.Load (0A)«——
Load 50% (1.25A)
NN NN NANNNNNN
NN Np— NNNN NANNNNN
100 mV/div
20 ms/div 20 ms/div
Load 50% (1.25A)
Load 100% (2.5A)
100 mV/div
20 ms/div 20 ms/div
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Reference

Model WDAGOF-24
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +24V2.5A
1.Graph Input Volt. 230V
Load 50%
Output
Volt.
[5V/div]
0
Load 100%
Output (’
Volt.
[5V/div]
0
Input
[200V/div] Time [50ms/div] Time [50ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 58.8 9.8 68.6 137.0 63.8
100 % 58.5 9.8 68.3 66.5 32.3
- 9 - BC-11898
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Model WDAG60F-24
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Object +24\/2.5A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 Voltage [ms]
V] Load 50% Load 100%
. 85 13 -
(2]
E _E,_———E 100 20 -
0 100 i == 115 28 10
[= g 132 39 16
o - W i
2 i - - 170 70 31
9 ’
S 1o = | 200 100 47
230 134 64
264 180 88
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.
BC-11898
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Model WDAGOF-24
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +24V2.5A
1.Graph —A—— Input Volt. 115V | 2.Values
---E+-- |InputVolt. 230V
——O—-- |Input Volt. 264V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.
£ [Al 115[V] | 230[v] | 264[V]
© > 0.0 - - -
1S R
[= B o 0.5 81 338 446
.. T 6=
§ 100 B0 1.0 38 174 231
& 15 25 115 155
g A 2.0 17 85 115
g \A\ 25 8 66 88
©) 10 ’
2] - - - -
>
o
O - - - -
c
o
"E - - - -
5}
%) 1 - - - -
= 0 1 2 3 — - - -
Load Current [A]
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Model WDAG60F-24
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Obiject +24\/2.5A
1.Graph Input Volt. 115V | 2.Values
Input Volt. 230V
Input Volt. 264V Output Load Current [A]
32 Voltage Input Volt. | Input Volt. | Input Volt.
V] 115[V] 230[V] 264[V]
=3
” =~ 24 3.25 3.96 413
>. = - ] ] ]
S S
3 - - - -
S 16 - - - -
5 - - - -
o
S - . . ]
C s
0 - - - -
0 1 2 3 4 5
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
Hiccup mode activates when the output
voltage is from 1.0 to OV.
12 - BC-11898
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Reference

Model WDAG60F-24
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +24V2.5A
1.Values Load 100%
. o Output Voltage [V]
Ambient Temperature[°C]
Input Volt. 115V Input Volt. 230V Input Volt. 264V
-20 24.059 24.060 24.058
25 24.113 24.109 24.106
50 24.128 24.127 24.124
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +24V2.5A
1.Values
Input Voltage
Ambient Temperature[°C] P g A
Load 50% Load 100%
-20 44 79
25 44 78
50 44 78
Item Overvoltage Protection Testing Circuitry  Figure A
Object +24V2.5A
1.Values Load 0%
. . Operating Point [V]
Ambient Temperature[C]
Input Volt. 115V Input Volt. 264V
-20 30.73 30.66
25 31.83 31.83
50 30.73 32.42
- 13 - BC-11898
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Temperature
Chamber

A

»| Blectronic
AC Pow er Switch

OO0

> > » Pow er Supply ~L Hectronic A%L
Supply Pow er Meter DC Load €

A 4

Oscilloscope|

v |

Relay Unit

T DVM

Data Acquisition/Control Unit
Figure A

.

AC Pow er
Supply

A\ 4

Pow er Meter

Temperature Chamber
Measuring
board
> C1 = N C2 g Blectronic
Pow er Supply | . DC Load
N
150mm
Oscilloscope
BW:20MHz
C1= 0.1 uF

(Ceramic capacitor)

C2= 47 uF
(Electrolytic capacitor)

Figure B
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AC Power DC .
AC Input —p Voltmeter » Supply [—p L » Adjustréble
Line Ammeter Loa
FGT
1kQ
Effective Value of
Leakage Current Voltmeter [V]
_, | Effective value Value [A] = 1K [Q]
Voltmeter
Figure C-1 ( DEN-AN)
Power
AC DC Adjustable
» Suppl — ]
A(I:_il:gut — Voltmeter g PPy Ammeter [ ®]  Load
FG
A1 1.5kQ+0.1%
500Q+0.1%
— 0.22uF+1.0%
o
~
o]
I+
o
=
0.022uF+1.0% | X
Effective Value of
Leakage Current Voltmeter [V]
; Value [A] =
Effective value [A] 500 [0
Voltmeter
Figure C-2 (IEC62368-1 refer to IEC60990 Fig.4)
AC Power DC Adjustable
»  Suppl — >
ACL:ESUt > Voltmeter i upply Ammeter [”|  Load
FG
1.5kQ+0.1%
— 500Q+0.1% I
I
| 0.22uF+1.0%
o
=~
o]
I+
o
B
X
9100pF£1.0%
| | Effective Value of
N Leakage Curreﬂt Voltmeter [V]
Value [A] =
500 [Q]
M 20kQ+0.1% ~| |~ 6200pF£1.0%
q Effective value | |
Voltmeter
Figure C-3 (IEC62368-1 refer to IEC60990 Fig.5)
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