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Model WMAS3S5F-48
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---fF-- |InputVolt. 115V
——6& —- Input Volt. 230V Load Input Current [A]
Current Input Volt. | Input Volt. | Input Volt.
[A] 100[v] | 115[V] | 230[V]
08 0.00 0.013 0.014 0.018
< 0.15 0.163 0.158 0.103
EJ 06 _ W,EJ 0.30 0.293 0.273 0.173
5 /f&//" 0.45 0.422 0.385 0.238
5 T 0.60 0.553 | 0498 | 0.303
g04 P o ? 0.75 : 0612 | 0367
7 SIS 0.80 . 0.653 | 0.390
0.2 /g, / T - - - -
Ny T
0.0 0.2 0.4 0.6 0.8 — B B B

Load Current [A]
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Reference

Load Current [A]

Model WMA35F-48
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---fF-- |InputVolt. 115V
——& —- |InputVolt. 230V Load Input Power [W]
50 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 115[V] 230[V]
40 B 0.00 0.36 0.37 0.49
7
s s 0.15 8.53 8.50 9.16
= g 0.30 16.66 16.48 17.16
S 30 Vai
5 v 0.45 24.93 24.62 24.87
5 /g/ 0.60 33.40 32.95 32.77
a 20 /|
S / 0.75 - 41.46 40.56
/ 0.80 - 44.28 43.17
10 2 ~ } } }
)l - : : :
ow/, - - - -
0.0 0.2 0.4 0.6 0.8 _ B B B
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Model WMA35F-48
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2. Values
---f+-- Load 50%
—4&—— Load 100% Input Efficiency
100 Voltage
V] Load 50% Load 100%
92 [ 85 86.1 :
T 84 el I T 1B 100 87.3 -
: 115 87.8 87.2
% 6 200 87.0 89.2
g 68 230 86.0 89.1
L 240 85.6 89.0
60 264 84.6 88.6
52 _ _ _
44
50 100 150 200 250 300

Input Voltage [V]
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Model WMA35F-48
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---fF-- |InputVolt. 115V
——6& —- InputVolt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] | 115[V] | 230[V]
92 o 0.00 - - -
< 84 S . S 0.15 84.3 84.5 78.3
= > - 0.30 86.4 87.3 83.7
c 76 0.45 86.6 87.7 86.7
% 68 0.60 86.3 87.4 87.8
0.75 - 86.9 88.7
60 0.80 - 86.8 88.9
52 — - - -
44 - - - -
0.0 0.2 0.4 0.6 0.8 _ _ _ B

Load Current [A]
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Reference

Input Voltage [V]

Model WMA35F-48
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2. Values
---fF+-- Load 50%
—4A—— Load 100% Input Power Factor
0.8 Voltage
V] Load 50% Load 100%
0.7 85 0.599 -
. 100 0.567 -
g 06 = 115 0.543 0.579
E - N : i
5 o S T~ 200 0.465 0.495
3 05 R A, 230 0.446 0.474
“ s H-g 240 0.441 0.469
264 0.429 0.457
0.3 - ~ -
0.2
50 100 150 200 250 300
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Model WMA35F-48
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---fF-- |InputVolt. 115V
——& —- InputVolt. 230V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 115[V] 230[V]
0.7 0.00 0.270 0.234 0.117
s 0.15 0.520 0.467 0.386
+ 0.6 ™ -
E /A/’éf Y I—— -1 0.30 0.567 0.523 0.431
o P 0.45 0.590 0.555 0.454
g 05 /—" al—o0——99 0.60 0.602 0.574 0.470
o 04 s 0.75 - 0.587 | 0.480
,//P 0.80 - 0.588 | 0.481
0.3 - : ' N
z(/ / __ _ _ _
m o/
02 L~ - - - -
0.0 0.2 0.4 0.6 0.8 — B B _

Load Current [A]
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Model WMA35F-48
Temperature 25°C

ltem Inrush Current Testing Circuitry Figure A
Object

Input Voltage 115V
Input e e S atn e o et Amprrmpetres  Frequency 50 Hz
Current Load 100 %
[20A/div]

Primary inrush current
Input \AAAA nf\ﬂﬂ\ﬂﬂnnf\n(\nl\\h Secondarinrushc:re;r;azn?
s NS v y v curent
ooviig || IV\UH \ Vv” \UH HVH HVHVI \VH

Time [50ms/div]

Input Voltage 230V
Input — - Frequency 50 Hz
Current Load 100 %
[20A/div]

Primary inrush current
Input ‘ A n A Af\n n f\ \ n n nﬁ A A Secondary inr shcslifnf
Votage LA LR L inrush euren’
=

Time [50ms/div]

Primary inrush current A_\/ “

Secondary inrush current

o0
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Model WMA35F-48
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
i Input Volt.
Standards Measuring Py Note
Method 100 [V] 115 [V] 230 [V]
IEC60601-1 Both phases 0.12 0.14 0.31 Operation
One of phases 0.23 0.26 0.59 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-11648
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Input Voltage [V]

Model WMA35F-48
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +48V0.8A
1.Graph 2. Values
---fF-- Load 50%
= Load 100% Input Output Voltage
Voltage V]

48.30 V] Load 50% | Load 100%
4820 85 48.039 -
= 100 48.038 -
()
©48.10 115 48.034 48.037
S 48.00 T, 200 47.999 48.016
5 =B 230 47.974 47.996
£47.90
8 240 47.966 47.988

47.80 264 47.948 47.968

47.70 — _ _

47.60

50 100 150 200 250 300
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Model WMA35F-48
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +48V0.8A
1.Graph —A—— InputVolt. 100V | 2.Values
---fF-- |InputVolt. 115V
——& —- |InputVolt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
48.30 [A] 100[V] 115[V] 230[V]
— 48.20 0.00 48.056 48.054 48.056
= 0.15 48.047 | 48.043 | 48.012
o
©48.10 0.30 48.047 | 48.043 | 47.976
= B - & 5 £3-H]
o ~ S N 0.45 48.047 | 48.043 | 47.986
= 48.00 \f}___.e_-_.e.——--b P
5 0.60 48.045 | 48.042 | 47.984
£ 4790
3 0.75 - 48.042 | 47.994
47.80 0.80 - 48.040 | 47.997
47.70 - - - -
47.60 - - - -
0.0 0.2 0.4 0.6 0.8 — a - §

Load Current [A]
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Model WMAS35F-48

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +48V0.8A

Input Volt. 230 V
Cycle 1000 ms

Hi2=50ps

Load Current

t1

t2

Min.Load (0A)«——

Load 100% (0.8A)

100 mV/div

40 ms/div 40 ms/div

Min.Load (0A)——

Load 50% (0.4A)

100 mV/div

40 ms/div 40 ms/div

Load 50% (0.4A)

Load 100% (0.8A)

100 mV/div

40 ms/div 40 ms/div

- 11 - BC-11648
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Reference

Model WMA35F-48
Temperature 25°C
ltem Ripple-Noise (by Load Current) Testing Circuitry Figure C
Object +48V0.8A
1.Graph 2. Values
——2A—— |Input Volt. 115V
——6& —- InputVolt. 230V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 [A] 115 [V] 230 [V]
< 160 0.00 81 134
E 140 0.16 19 19
o 0.32 23 21
£ 120 [y
o \ 0.48 26 22
Z 100
@ \ 0.64 34 21
2 80 A—\
o \ 0.80 45 24
® 60 [N
\ - - -
40 N\ A
A\ A - - -
20 AR ——t_— | o——— ~ ) )
0 - - -
0.0 0.2 0.4 0.6 0.8 — § §

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 [MmVp-p]

i

T1

Fig. Complex Ripple Wave Form

12 - BC-11648
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Model WMA35F-48
ltem Ripple-Noise (by Ambient Temp.) Testing Circuitry Figure C
Object +48V0.8A
1.Graph 2.Values
---fF-- Load 50%
—2A—— Load 100% Ambient Ripple-Noise
200 Temperature [mV]
180 [°C] 115 [V] 230[V]
- 160 -20 146 88
£ 140 IZ;I\ -10 80 48
o \ 25 45 24
w 120 )
o LS 50 45 23
Z 100 “
@ | - ' -
g 80 \ B _ _ -
™ 60 N - . -
40 RER o] — 3 3
20 RS - - -
0 - - -
-40 -20 0 20 40 60 . - -

Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Oscilloscope.
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Model WMA35F-48
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +48V0.8A
1.Graph —A—— InputVolt. 100V | 2.Values
---fF-- |InputVolt. 115V
——6& — - InputVolt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
48.30 [°C] 100[V] 115[V] 230[V]
— 48.20 -20 - 47.832 | 47.785
=, -10 - 47.893 | 47.847
S, 48.10 -6
g T 0 - 47.937 | 47.894
— E— P
£ 48.00 — o 25 - 48.034 | 47.988
*g_ - ‘; = 50 - 48.100 | 48.056
"5' 47.90 )‘_'[//gj . _ _ _
O Er"/(y
47.80 - - - -
47.70 - - - -
47.60 - - - -
-40 -20 0 20 40 60 _ _ B B

Ambient Temperature [°C]
Load 100%

- 14 - BC-11648
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Model WMAS35F-48
Item Output Voltage Accuracy Testing Circuitry  Figure A
Object +48V0.8A
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 : -20 - 50°C

Input Voltage 100 - 230V

Load Current : 0 - 0.8A

* 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 50 230 0 48.118
aximum Voltage 144 0.3
Minimum Voltage -20 132 0.8 47.831
- 15 BC-11648
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Model WMA35F-48
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +48V0.8A
1.Graph 2. Values
Time since Output
49.00 start Voltage
48.80 [H] [V]
48.60 0.0 47.995
2. 48.40 0.2 48.021
o
& 4820 0.5 48.028
9 48.00 1.0 48.031
3 47.80 2.0 48.028
3 4760 3.0 48.029
47.40 4.0 48.027
47.20 8.0 48.031
47.00
0 2 4 6 10
Time [H]
Input Volt. 115V
Load 100%
- 16 - BC-11648
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Model WMA35F-48
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +48V0.8A
1.Graph
Load 100% Input Volt. 115V
Output
Volt.
[10V/div]
0
Load 100% Input Volt. 230V
Output
Volt.
[10V/div]
0
Input
Time [50ms/div] Time [50ms/div]
2. Values [ms]
Input Volts Time Td Tr Ts Th Tf
115V 69.3 25.8 95.1 243 56.3
230V 67.8 18.5 86.3 111.0 56.3
90% I |
OUtpUt ﬁ —————————————— - —>-
Volt. % | |
e e | D\
Volt. H
Td Tr Il Th| Tf
I
T I
- 17 BC-11648
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Model WMA35F-48
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +48V0.8A
1.Graph 2. Values
---fF-- Load 50%
= Load 100% Input Hold-Up Time
1000 Voltage [ms]
N Load 50% Load 100%
=B 85 24 -
) e T
£ i N 100 36 -
o 100 = 115 49 19
E - ~
= pr2 = 200 164 78
a P
) _ 230 221 107
_('3 iy
5 240 243 118
£ 10
264 296 145
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.
- 18 - BC-11648
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Load Current [A]

Model WMAS3S5F-48
Temperature 25°C

Item Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +48V0.8A
1.Graph —A—— InputVolt. 100V | 2.Values

---fF-- |InputVolt. 115V
——& —- |InputVolt. 230V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.

£ SIS [A] 100[v] | 115[v] | 230[V]
0 © - _ 0.00 - - -
= o N = _ 0.15 104 139 571
S 100 At =0 0.30 51 69 300
@ S - 0.45 33 45 199
o) S A S
2 B 0.60 23 32 149
8 10 0.75 - 24 117
a 0.80 - 21 107
(@]
() - - - -
C
©
"E - - - -
©
5 1 - - - -
= 0.0 0.2 0.4 06 08 — . . .

19 - BC-11648
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Model WMA35F-48
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +48V0.8A
1.Graph 2. Values
---fF-- Load 50%
—A—— Load 100% Ambient Input Voltage
100 Temperature V]
[°C] Load 50% Load 100%
80 A A N ) -20 40 80
> -10 40 80
Q
8 60 0 39 79
g 25 40 80
= 50 40 81
‘_cl 40 BH——-E—=i= = R — N i
20 - - -
0 - - -
-40 -20 0 20 40 60 — N i
Ambient Temperature [°C]
- 20 - BC-11648
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Model WMA35F-48
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +48V0.8A
1.Graph Input Volt. 100V | 2.Values
Input Volt. 115V
Input Volt. 230V Output Load Current [A]
60 Voltage Input Volt. | Input Volt. | Input Volt.
g N 100[V] 115[V] 230[V]
_ = 48 0.90 0.95 1.07
= 3 - - - -
o 40 -3
(@)
8 - - - -
e
S - - - -
‘g_ - - - -
< 20
3 - - - -
0 - - - -
0.0 0.4 0.8 1.2 — _ _ _
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
- 21 - BC-11648
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Model WMA35F-48
ltem Overvoltage Protection Testing Circuitry Figure A
Object +48V0.8A
1.Graph 2. Values
—A—— Input Volt. 115V
---EF--Input Volt. 230V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
[°C] 115[V] 230[V]
66 -20 59.90 59.91
= 10 60.13 60.43
= 0 60.27 60.42
o
o 62 - 25 61.30 61.30
£ T
= =] 50 62.55 62.55
5 =
L - - -
© 58 - - -
54 - - -
-40 -20 0 20 40 60 — i N
Ambient Temperature [°C]
Load 0%
- 22 . BC-11648




—CO$EL

Reference

Temperature
Chamber
Electoricl | ][]
Switch » > Power »| Electronic
AC Power Power Supply M DC Load
Supply 4 .
Meter Oscilloscop
A
A 4
> Relay Unit [
> DVM
Figure A Data Acquisition/Control Unit
Power
AC Input AC > "
. | Voltmeter » Supply |[—» Load
Line
1kQ+1.0%
=
Py
e}
I+
©
0.015uF+2.0% o‘\o‘
Leakage Current Effective Value of Voltmeter[V]
p{ Effective [ Value [A] K[
value
Figure B (IEC60601-1)
Temperature Chamber
Measuring
QYR
|Oom oo
g P Suppl
AC Power Power Meter owerSupply C1=_| C2 .| DCLoad
Supply
Oscilloscope
150mm BW:20MHz
(Ceramic capacitor)
C1= 0.1 pF
(Electrolytic capacitor)
C2= 47 uF
Figure C
- 23 - BC-11648




