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Model WMA350H-12
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 200V | 2.Values
--=-EF-- Input Volt. 230V
——O—-- Input Volt. 264V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Volt.
[A] 200[v] | 230[v] | 264v]
4.0 0.0 0.103 0.118 0.134
< A 5.8 0.923 0.826 0.752
g 3.0 A= 11.6 1.590 1.419 1.284
£ o
3 /g - 17.4 2250 | 2007 [ 1.811
5 /,/T/O’ 23.2 2.941 2.619 2.355
£20 o 29.0 3640 | 3249 | 2919
_F - : : :
1.0 =7 - . . .
x/’;g — _ _ _
0.0 « - - - -
0 10 20 30 — _ _ _

Load Current [A]
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Model WMA350H-12
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 200V | 2.Values
--=-EF-- Input Volt. 230V
——O—-- Input Volt. 264V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
[A] 200[V] 230[V] 264[V]
400 B 0.0 0.7 0.7 0.6
= 5.8 80.5 80.9 81.4
5 11.6 158.9 159.0 159.2
2 300 /
5 P 17.4 240.7 240.0 240.0
*g 200 I/W 23.2 325.6 324.0 324.0
£ 29.0 412.0 410.0 408.0
// - - - -
100 B// - - - -
/ - - - -
0 u/ - - - -
0 10 20 30 — B _ _

Load Current [A]
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Reference

Model WMAS350H-12
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object +12V29A
1.Graph 2.Values

---EF-- Load 50%
—+&—— Load 100% Input Efficiency
100 Voltage [%]
[V] Load 50% Load 100%
92 170 86.6 84.3
i i & 200 87.0 85.2

o 84 A= = : :
I
: 230 87.5 85.6
% 76 264 87.4 86.0
0 - - -
= 68
Lu -_ - -

60 -- - -

52 — _ _

44

140 180 220 260 300
Input Voltage [V]
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Reference

Model WMA350H-12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 200V | 2.Values
--=-EF-- Input Volt. 230V
——O—-- Input Volt. 264V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 200[v] | 230[v] | 264[v]
92 0.0 - - -
— a4 = " | S ——Bmg| 5.8 865 | 86.1 85.5
= 116 876 | 876 87.5
£ 76 17.4 86.8 87.0 87.0
2 8 23.2 85.8 86.2 86.2
i
29.0 84.8 85.4 85.6
60 - - - -
52 _ _ _ _
44 - - - -
0 10 20 30 — B _ _
Load Current [A]
BC-11513
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Reference

Input Voltage [V]

Model WMA350H-12
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object +12V29A
1.Graph 2.Values
---FF-- Load 50%
—+&—— Load 100% Input Power Factor
0.8 Voltage
V] Load 50% Load 100%
0.7 170 0.557 0.586
= 200 0.529 0.555
5 06 230 0.506 0.531
.j_‘é é~\~\é>
. DRt~ T, A 264 0.488 0.509
0 0.5 RS A
2 el - - -
o
D_ -_ - -
0.4
0.3 - N '
0.2
140 180 220 260 300
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Model WMASB50H-12
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 200V | 2.Values
---EF-- Input Volt. 230V
——O—-- Input Volt. 264V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
[A] 200[V] | 230[v] | 264[v]
0.7 0.0 0.036 0.026 0.016
s 5.8 0.436 0.426 0.410
+ 0.6
S 11.6 0.499 0.488 0.470
o B e e 17.4 0535 | 0519 | 0502
g 09 A 232 0554 | 0538 | 0521
o g
| 29.0 0567 | 0549 | 0530
0.4 /
Y - - - -
/
0.3 T B B B
/
0.2 ﬁ - - - -
0 10 20 30 — B _ _

Load Current [A]
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Model

WMAS50H-12

ltem

Inrush Current

Temperature 25°C
Testing Circuitry  Figure A

Object

Input
Current

[20A/div]

Input
Voltage
[200V/div]

|

——
—

et
I

|
A

C\\

VY VUV

Primary inrush current

“ Secondary inrush current

Input Voltage
Frequency
Load

Primary inrush current
Secondary inrush current

Time [50ms/div]

230V
60 Hz
100 %

37.8 A
1.2A

7 BC-11513
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Reference

Model WMAB50H-12
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
170 [V] 240 [V] 264 [V]
IEC60601-1 Both phases 0.23 0.31 0.34 Operation
One of phases 0.43 0.58 0.64 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.
8 - BC-11513
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Reference

Model WMA350H-12
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +12V29A
1.Graph 2.Values
---EF-- Load 50%
—%4—— Load 100% Input Output Voltage
Voltage [V]

12.30 [V] Load 50% Load 100%
1220 170 12.010 12.020
e 200 12.010 12.020
1210 230 12.010 12.020
< . .

;3 12.00 f==r==== € +: Sy = ererrrrr B 264 12.010 12.021
*g_ - - -

5 11.90 — B B
(@)

11.80 -- - -

11.70 — - _

11.60

140 180 220 260 300

Input Voltage [V]
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Model WMASB50H-12
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V29A
1.Graph —A—— Input Volt. 200V | 2.Values
---EF-- Input Volt. 230V
— —©—- InputVolt. 264V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
12.30 [A] 200[V] | 230[v] | 264[V]
1220 0.0 12.004 12.005 12.007
=, 5.8 12.006 12.006 12.010
()
> 12.10 11.6 12.009 | 12.009 | 12.012
2 12.00 = el 17.4 12.013 | 12.013 | 12,017
5 23.2 12.017 12.018 12.023
£11.90
8 ' 29.0 12.020 12.022 12.027
11.80 - - - -
11.70 — - - -
11.60 - - - -
0 10 20 30 — _ _ _
Load Current [A]
- 10 - BC-11513




Reference

—CO$EL

Model WMA350H-12
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Object +12V29A
Input Volt. 230 V
Cycle 1000 ms
t112=50ps
Load Current f‘
t1 t2
Min.Load (0A)«——
Load 100% (29A)
“\"\-‘-“‘
500 mV/div
200 us/div 20 ms/div
Min.Load (0A)«——
Load 50% (14.5A)
[P ST S———
500 mV/div
200 us/div 20 ms/div
Load 50% (14.5A)
Load 100% (29A)
e A S A s
500 mV/div
200 us/div 20 ms/div
11 - BC-11513
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Model WMAB50H-12
Temperature 25°C
ltem Ripple Noise(by Load Current) Testing Circuitry  Figure C
Object +12V29A
1.Graph 2.Values
—A—— Input Volt. 200V
—-—O—"- |Input Volt. 264V Load Ripple Noise [mV]
Current Input Volt. Input Volt.
280 [A] 200 [V] 264 [V]
240 0.0 35 40
z 5.8 50 50
o 200 11.6 55 60
2
2 160 17.4 65 65
o 23.2 75 75
2120
o
= 29.0 95 92
80 . — - - -
40 o= i — - -
0 | -- - -
0 10 20 30 — _ _
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
T1: Due to AC Input Line
T2: Due to Switching
To Ripple-Noise
—>H< [mVp-p]
v
M
T1
Fig. Complex Ripple Wave Form
- 12 - BC-11513
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Model WMAB50H-12
ltem Ripple Noise (by Ambient Temp.) Testing Circuitry Figure C
Object +12V29A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Ripple Noise
400 Temperature [mV]
[°C] Load 50% Load 100%
320 -20 190 305
~ A
e -10 130 210
g 240 \x 0 95 145
[ \ 25 65 90
z TN\
% 160 N 50 50 75
3 o, . -- - -
Bl A - - -
80 el — - -
)
0
-40 -20 0 20 40 60 ~ ' '
Ambient Temperature [°C]
Input Volt. 230V
Measured by 20 MHz Oscilloscope.
- 13 - BC-11513
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Reference

Model WMAB50H-12
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V29A
1.Graph —A—— Input Volt. 200V | 2.Values
---EF-- Input Volt. 230V
——O—-- |Input Volt. 264V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
12.30 [°C] 200[V] 230[V] 264[V]
1220 -20 11.945 11.945 11.945
e -10 11.965 11.965 11.966
S 12.10
8 0 11.982 11.982 11.983
;3 12.00 BT 25 12.017 | 12.017 12.018
5 50 12.048 12.048 12.049
£ 11.90 — - - -
(@)
11.80 - - - -
11.70 - - - -
11.60 -- - - -
-40 -20 0 20 40 60 — B B _
Ambient Temperature [°C]
Load 100%
- 14 - BC-11513
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Model WMAS50H-12

ltem Output Voltage Accuracy Testing Circuitry  Figure A

Object +12V29A

1.Output Voltage Accuracy

This is defined as the value of the output voltage, regulation load, ambient temperature and
input voltage varied at random in the range as specified below.
Temperature : -10 - 50°C
Input Voltage : 200 - 264V
Load Current : 0 - 29A
* Output Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voltage Accuracy

* Output Voltage Accuracy (Ratio) = x 100
Rated Output Voltage
2.Values
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%)]
Maxi Volt 50 264 29 12.049
axmum yo'age 450 £0.4
Minimum Voltage -10 200 0 11.950
- 15 - BC-11513
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Reference

Model WMA350H-12
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V29A
1.Graph 2.Values
Time since Output
start Voltage
12.30 [H] [V]
__ 1220 0.0 12.099
%12_10 0.5 12.126
= 1.0 12.127
§ 12.00 2.0 12.127
3 11.90 3.0 12.128
3 11.80 4.0 12.128
5.0 12.128
1.70 6.0 12.128
11.60 7.0 12.129
0 2 4 6 10 8.0 12.129
Time [H]
Input Volt. 230V
Load 100%
- 16 - BC-11513
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Model WMA350H-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +12V29A
1.Graph Input Volt. 230 V
Load 50%
Output
Volt.
[2V/div]
0
Load 100%
Output
Volt.
[2V/div]
0
Input
Vi ° W /\
[200V/div] Time [200ms/div] Time [20ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 574.0 3.0 577.0 46.1 35.9
100 % 636.0 3.0 639.0 19.9 27.6
Output 80% ==t b —
Volt. I \
| 0% Af——"———————— lE=——— TR
/|
Input |
Volt. I ]
cTd Sl Try | PLUAIN
N
Ts L
> Il
- 17 - BC-11513
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Model WMAB50H-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +12V29A
1.Graph 2.Values
---EF-- Load 50%
——— Load 100% Input Hold-Up Time
1000 Voltage [ms]
[V] Load 50% Load 100%
— 170 14 5
£ 200 28 11
0 100 230 44 19
= = 264 65 30
S = = o — _ _
© - il — ) )
£ 10
K -_ - -
”
140 180 220 260 300
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-11513
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Reference

Model WMA350H-12
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
Obiject +12V29A
1.Graph —A—— Input Volt. 200V | 2.Values
---EF-- Input Volt. 230V
——O—-- Input Volt. 264V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.
£ [A] 200[v] | 230[v] | 264[V]
GEJ 0.0 - - -
= Gl 5.8 82 123 179
S 100 O
XS] A o= 11.6 37 57 85
5] =
% g e 17.4 23 36 54
g- T = 23.2 16 26 39
S
S 10 I 29.0 12 20 30
® - - - -
>
o)
(O] — - - -
C
g
= - - - -
g
2 - - - -
= 0 10 20 30 — - - -
Load Current [A]
- 19 BC-11513
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Reference

Model WMA350H-12
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +12V29A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Ambient Input Voltage
200 Temperature [V]
[°C] Load 50% Load 100%
160 -20 128 146
E Ix 7 Zx p= '1 0 1 26 1 46
()
2 120 - f3---F--mmrmm- P S S & 0 127 145
E 25 126 145
= 50 126 144
a 80
E - - -
40 - - -
0 - - -
-40 -20 0 20 40 60 — - -
Ambient Temperature [°C]
- 20 - BC-11513
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Reference

Model WMA350H-12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +12V29A
1.Graph Input Volt. 200V | 2.Values
Input Volt. 230V
Input Volt. 264V Output Load Current [A]
S Voltage Input Volt. | Input Volt. | Input Volt.
” R V] 200[V] | 230[V] | 264[V]
_ N 12 3447| 3496| 3591
e N - - . .
()
(@]
I 8 — - . .
o - , . .
>
=] - . - .
g
3 4 - S N
0 -- - - -
0 10 20 30 40
Load Current [A] - i, ; ;
Note: Slanted line shows the range of the rated - _ _ _
load current.
- 21 - BC-11513
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Reference

Model WMA350H-12
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +12V29A
1.Graph 2.Values
—A—— Input Volt. 170V
---EF-- Input Volt. 264V Ambient Operating Point [V]
17.0 Temperature Input Volt. Input Volt.
[°C] 170[V] 264[V]
_ -20 15.07 15.07
=.16.0 10 15.13 15.13
c
‘5 & 0 15.19 15.19
g e
o 25 15.36 15.36
£ 15.0
= 50 15.51 15.52
@
o - _ .
O
14.0 — i} i}
13.0 - - -
-40 -20 0 20 40 60 — - -
Ambient Temperature [°C]
Load 0%
T BC-11513
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Temperature
Chamber
SR
[~ Oo- -
»| Electronic —p > ower ~ > Electroni
. Supply N ectronic
A(S: Po\:ver Switch Power DG Load .
upply Meter Oscilloscop
A
\ 4
»| Relay Unit [~
- DVM
Data Acquisition/Control Unit
Figure A
Power
AC Input AC o Suppl
Line | Voltmeter i PPV > Load
FG
_I 1kQ+1.0%
S
=
o)
+
0.015uF+2.0%| =
I
] Leakage Current  Effective Value of Voltmeter [V]
J Value [A] =
» Effective 1k [Q]
value
Figure B ( IEC60601-1)
Temperature Chamber
Measuring
RN [ R board
(= . R
> > Power Electronic
C1 C2
AC Power Power Meter Supply | > DC Load
Supply
Oscilloscope
BW:20MHz
150mm

(Ceramic capacitor)

C1= 0.1 pF

(Electrolytic capacitor)

C2= 47 uF
Figure C
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