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Reference

Model WMA350H-36
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Obiject
1.Graph —A—— Input Volt. 100V | 2.Values
---f+-- Input Volt. 115V
——& —- InputVolt. 132V Load Input Current [A]
10 Current Input Volt. Input Volt. Input Volt.
[A] 100[V] 115[V] 132[V]
8 0.00 0.081 0.086 0.093
< 1.94 1.538 1.376 1.263
::E; 5 3.88 2.684 2.387 2.165
5 N '_,,—E' 5.82 3.874 3.437 3.094
5 /,,Er’;//v 7.76 5.118 4.525 4.051
" o
g =0 9.70 i 5664 | 5024
Lo
1= - - - -
A@:'/
2 =z _ _ _ _
Y
7 - - - -
0 m/ - - - -
0 2 4 6 8 10 _ _ _ ~

Load Current [A]
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Model WMA350H-36
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---f+-- Input Volt. 115V
——& —- InputVolt. 132V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 115[V] 132[V]
400 B 0.00 1.7 2.0 2.3
E ) 1.94 81.2 81.9 82.9
o "
g 300 ,,E’ 3.88 159.1 159.1 159.6
o / 5.82 238.9 238.0 237.7
5 A 7.76 321.1| 3186 3172
2 200
S z/ 9.70 - 400.9 398.7
/ — - - -
100 /a// - - _ _
0 2 4 6 8 10 _ B i i

Load Current [A]
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Input Voltage [V]

Model WMA350H-36
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2. Values
---f+-- Load 50%
—#A—— Load 100% Input Efficiency
100 Voltage [%]
V] Load 50% Load 100%
92 I a 85 87.3 -
G- il =
< 84 100 88.2 -
: 115 88.4 87.7
= 76 132 88.4 88.3
i3] - - -
£ 68
LIJ - - -
60 - - -
52 — - -
44
70 90 110 130 150
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Reference

Load Current [A]

Model WMA350H-36
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---f+-- Input Volt. 115V
——6& —- InputVolt. 132V Load Efficiency [%]
100 Current Input Volt. Input Volt. Input Volt.
[A] 100[V] 115[V] 132[V]
92
0.00 - - -
= i ===
— 84 == 1.94 86.0 85.3 84.3
X
= 3.88 88.0 88.0 87.7
e 76 5.82 87.9 88.3 88.4
i3]
E 68 7.76 87.3 87.9 88.3
9.70 - 87.4 87.9
60 - - - -
52 — - - -
44 - - - -
0 2 4 6 8 10 — i i i
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Input Voltage [V]

Model WMA350H-36
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2. Values
---f+-- Load 50%
—A—— Load 100% Input Power Factor
0.8 Voltage
V] Load 50% Load 100%
0.7 85 0.624 -
. 3 100 0.596 -
) ik LIS £
‘g 0.6 |- R sl ™ 115 0.573 0.608
" = 132 0.552 0.589
g 0.5
3 - - -
D- - - -
0.4
0.3 - - -
0.2
70 90 110 130 150
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Reference

Load Current [A]

Model WMA350H-36
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Obiject
1.Graph —A—— Input Volt. 100V | 2.Values
---f+-- Input Volt. 115V
——& —- InputVolt. 132V Load Power Factor
0.8 Current Input Volt. Input Volt. Input Volt.
[A] 100[V] 115[V] 132[V]
0.7 0.00 0.210 0.201 0.189
. 1.94 0.527 0.517 0.496
_'9 0.6 ._.1:::@'_--—-:“-5
o A o-—t °r 3.88 0.592 0.578 0.558
P
% =7 5.82 0.617 0.602 0.581
0.5
% /7 7.76 0.629 0.613 0.593
o /
04 V4 9.70 - 0.616 | 0.601
) . : : :
0.3 - - - -
;‘/ - . . .
i/
0.2 él - - - -
0 2 4 6 8 10 _ _ _ _
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Model

WMA350H-36

Item

Inrush Current

Temperature

Testing Circuitry Figure A

25°C

Obiject

Input
Current

[20A/div]

Input
Voltage

[100V/div]

PPy .
vv il R LRt A Lid 2 hew b i ae g

—
—

—
—
et

I

—
—
—
—

U

Input Voltage
Frequency
Load

Primary inrush current
Secondary inrush current

Primary inrush current

Time

115V
60 Hz
100 %

47.7 A
0.0A

S

[50ms/div]

Secondary inrush current

_
|
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Model WMA350H-36
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Obiject
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 115 [V] 132 [V]
IECE0601-1 Both phases 0.15 0.18 0.20 Operation
One of phases 0.24 0.27 0.31 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-11790
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Reference

Input Voltage [V]

Model WMA350H-36
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +36V9.7A
1.Graph 2. Values
---fF-- Load 50%
A Load 100% Input Output Voltage
Voltage V]
36.40 V] Load 50% Load 100%
_36.30 85 36.105 -
= 100 36.105 -
O
> 36.20 115 36.105 36.109
S 36.10 e = & 132 36.105 36.110
*g_ - - -
5 36.00 — 3 B
(@)
35.90 -- - -
35.80 — _ _
35.70
70 90 110 130 150
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Reference

Model WMA350H-36
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +36V9.7A
1.Graph —A—— Input Volt. 100V | 2.Values
---f+-- Input Volt. 115V
——6& — - Input Volt. 132V Load Output Voltage [V]
Current Input Volt. Input Volt. Input Volt.
36.40 [A] 100[V] 115[V] 132[V]
_36.30 0.00 36.132 | 36.132 | 36.131
= 1.94 36.129 | 36.130 | 36.129
S 36.20
o 3.88 36.128 | 36.128 | 36.127
Sap0 & ——8&——4& o) 5.82 36.126 | 36.126 | 36.125
5 7.76 36.125 | 36.124 | 36.124
£ 36.00
3 9.70 - 36.123 | 36.122
35.90 -- - - -
35.80 — - - -
35.70 - - - -
0 2 4 6 8 10 — § i i
Load Current [A]
BC-11790
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Model WMA350H-36

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Obiject +36V9.7A

Input Volt. 115V
Cycle 2000 ms

Hi2=50us

Load Current

t1

t2

Min.Load (0A)——

Load 100% (9.7A)

500 mV/div
400 us/div

40 ms/div

Min.Load (0A)«——

Load 50% (4.85A)

500 mV/div
400 us/div

40 ms/div

11
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Model WMA350H-36
Temperature 25°C
ltem Ripple Noise (by Load Current) Testing Circuitry Figure C
Obiject +36V9.7A
1.Graph 2. Values
—2&—— Input Volt. 100V
——6& —= Input Volt. 132V Load Ripple Noise [mV]
400 Current Input Volt. Input Volt.
[A] 100 [V] 132 [V]
320 0.00 22 52
E 1.94 50 54
o 3.88 58 64
@ 240
2 5.82 76 78
o 7.76 96 98
o
£ 160 9.70 - 118
oy - - R
@ |
80 — o - R R
¢ —— —g=——F" |
0 T/ - - -
0 2 4 6 8 10 — i i
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
Ripple-Noise
T2
[mVp-p]
T1
Fig. Complex Ripple Wave Form
- 12 - BC-11790




—CO$EL

Reference

Model WMA350H-36
ltem Ripple Noise (by Ambient Temp.) Testing Circuitry Figure C
Object +36V9.7A
1.Graph 2. Values
---fF-- Load 50%
A Load 100% Ambient Ripple Noise
480 Temperature [mV]
'& [°C] Load 50% Load 100%
400 \ 20 264 438
> -
£ a0 \ 10 158 258
o \ 0 118 188
n
S a0 %A 25 78 118
P4 \ \
o NN 50 60 84
o \
£ 160 m - - -
T]-\\ \‘n\\ - - -
80 |———f———= SCHER ~ ) )
===~
0
-40 -20 0 20 40 60 _ _ Z
Ambient Temperature [°C]
Input Volt. 115V
Measured by 20 MHz Oscilloscope.
- 13 - BC-11790
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Reference

Model WMA350H-36
ltem Ambient Temperature Drift Testing Circuitry Figure A
Obiject +36V9.7A
1.Graph —A—— Input Volt. 100V [ 2.Values
---f+-- Input Volt. 115V
——6& — - Input Volt. 132V Ambient Output Voltage [V]
Temperatu re Input Volt. Input Volt. Input Volt.
36.30 [°C] 100[V] 115[V] 132[V]
3620 -20 - 35.936 | 35.935
= — -10 - 35.989 | 35.989
S 36.10 e
g : /_/‘ 0 - 36.025 | 36.025
E 36.00 Ei’/a’ 25 - 36.103 | 36.103
5 < 50 - 36.162 | 36.162
= 35.90 _ _ _ _
(@)
35.80 - - - -
35.70 — - - -
35.60 - - - -
-40 -20 0 20 40 60 — i i i
Ambient Temperature [°C]
Load 100%
14 - BC-11790
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Model WMA350H-36

ltem Output Voltage Accuracy Testing Circuitry Figure A

Obiject +36V9.7A

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 : 100 - 132V
Load Current : 0 - 9.7A
* 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 [%]
Maximum Voltage 50 100 0 36.173
— +119 0.3
Minimum Voltage -10 132 9.7 35.935

. 15 - BC-11790
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Reference

Model WMA350H-36
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Obiject +36V9.7A
1.Graph 2. Values
Time since Output
start Voltage
36.20 [H] V]
_36.10 0.0 36.022
% 36.00 0.5 36.032
2 1.0 36.035
S 3590 2.0 36.036
3 35.80 3.0 36.038
3 3570 4.0 36.038
5.0 36.038
35.60 6.0 36.038
35.50 7.0 36.039
0 2 4 6 10 8.0 36.039
Time [H]
Input Volt. 115V
Load 100%
- 16 - BC-11790




—CO$EL

Reference

Model WMA350H-36
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +36V9.7A
1.Graph Input Volt. 115V
Load 50%
Output
Volt.
[5vrdivi|
0
Load 100%
Output
Volt.
[5vrdivi|
0
Input
[100V/div] Time [200ms/div] Time [20ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 619.0 3.0 622.0 45.0 41.4
100 % 649.0 3.0 652.0 17.6 27.5
Output y%{( ————————— m———— ‘:-— N
Volt. | o 1 | I o \
o0y i 10% e ettt § ettt ,'__:&_)
Volt. ! : h b :
PoTd T N P Th Tf
| Ts : | |
17 - BC-11790
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Model WMA350H-36
Temperature 25°C

ltem Hold-Up Time Testing Circuitry Figure A

Object +36V9.7A
1.Graph 2. Values

---fF-- Load 50%
—2—— Load 100% Input Hold-Up Time
1000 Voltage [ms]
\Y| Load 50% Load 100%
—_ 85 12 -
n
£ 100 27 -
o 100 115 43 16
e —
i~ I = ks 132 66 27
=) B = - - -
% P =
£ 10 < _ - -
1
70 90 110 130 150

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.

.18 - BC-11790
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Reference

Model WMA350H-36
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +36V9.7A
1.Graph —A—— Input Volt. 100V | 2.Values
---f+-- Input Volt. 115V
——6& — - Input Volt. 132V Load Time [ms]
1000 Current Input Volt. Input Volt. Input Volt.
E [A] 100[V] 115[V] 132[V]
g 0.00 - - -
= o 1.94 77 115 167
c 100 E'N N
S S — 3.88 36 57 84
% T N S S 5.82 22 35 54
S - S M S 4 e P :
% — e 7.76 14 25 38
5 A - 9.70 18 29
O 10 : '
® - - - -
>
o]
() — - - -
c
©
‘E - - - -
S
[z 1 - - - -
= 0 2 4 6 8 10 — - - -
Load Current [A]
- 19 BC-11790
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Reference

Model WMA350H-36
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +36V9.7A
1.Graph 2. Values
---fF-- Load 50%
A Load 100% Ambient Input Voltage
100 Temperature V]
[°C] Load 50% Load 100%
80 A N A -20 67 81
> -10 67 81
o B---8---& 8 i
S 50 0 67 80
S 25 67 80
>
5 50 67 80
a 40
E - - -
20 - - -
0 - - -
-40 -20 0 20 40 60 — i i
Ambient Temperature [°C]
- 20 - BC-11790
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Reference

Model WMA350H-36
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +36V9.7A
1.Graph Input Volt. 100V | 2.Values
Input Volt. 115V
Input Volt. 132V Output Load Current [A]
48 Voltage Input Volt. Input Volt. Input Volt.
S I\ 100[V] 115[V] 132[V]
N 36 11.29 11.39 11.68
< 36 N
) R - - - -
D "~ - - - -
o)
2 24 - - - -
5 - - - -
o
= - - . .
O 12
0 - - - -
0 4 8 12 16
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
- 21 - BC-11790
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Model WMA350H-36
ltem Overvoltage Protection Testing Circuitry Figure A
Object +36V9.7A
1.Graph 2. Values
—A—— Input Volt. 100V
---EF-- InputVolt. 132V Ambient Operating Point [V]
56.0 Temperatu re Input Volt. Input Volt.
[°C] 100[V] 132[V]
. -20 46.65 46.70
2. 52.0 10 46.98 47.02
= 0 47.32 47.35
o
2 450 @ 25 47.65 47.67
- T 50 48.39 48.47
@
e - - -
O
44.0 — Z Z
40.0 - - -
-40 -20 0 20 40 60 _ _ _
Ambient Temperature [°C]
Load 0%
- 22 . BC-11790
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Temperature
Chamber
SR
N [ —
»| Electronic —» > W N Electroni
. Supply N ectronic
AC Power Switch Power DC Load
Supply ol
Meter Oscilloscop
P Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Power
AClnput | AC > Supply |yl | oad
Line Voltmeter
FG
_I 1kQ+1.0%
=)
oy
o
+
0.015uF+2.0% =
o
X
4| Leakage Current Effective Value of Voltmeter [V]
Value [A] = 1K [Q]
P Effective
value
Figure B ( IEC60601-1)
Temperature Chamber
NtI)easgring
SRS oar
g (o R .
» > P Cc1 Cc2 Electronic
AC Power Power Meter ower e > DC Load
Supply >
Supply
Oscilloscope
BW:20MHz
150mm
(Ceramic capacitor)
C1= 0.1 pF
(Electrolytic capacitor)
C2= 47 pF
Figure C
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