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Load Current [A]

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

Model PMA100F-48
Temperature 25°C
Iltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
-==FF=-- |InputValt. 200V
—-=0—'~ InputVolt. 230V Load Input Current [A]
2.00 < Current Input Volt. | Input Volt. | Input Volt.
0\ [A] 100ivi | 200(v] | 230(v]
) 0.00 0098 | 0.083 | 0.090
< 150 N 0.40 0.312 0.241 0.231
S N A 0.80 0.515 0.335 0.312
3 100 / 1.20 0.727 0.416 0.392
é_ / \|\\ 1.60 0.938 0.496 0.470
c & N 8 2.00 1.148 0.600 0.546
0.50 e PP, 2.10 1204 | 0625 | 0.568
e B O 2.31 1319 | 0676 | 0.604
M W - - _ _
0.00 - - - -
0.0 1.0 20 - - N 3
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Load Current [A]

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

Model PMA100F-48
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
QObject
1.Graph —aA—— InputVolt. 100V | 2.Values
-—--E+-- |InputVolt. 200V
—=0—-= |nputVoeit. 230V Load Input Power [W]
200 < Current Input Volt. | Input Volt. | Input Volt.
- O (Al 100[v] | 200[v] | 230[V]
W 0.00 7.0 7.0 7.0
3 150 N 0.40 30.2 30.0 29.0
- A\ - 0.80 50.9 52.0 52.0
2 120 723 73.0 72.0
T 100 \
5 /A" \\ 1.60 93.6 92.0 92.0
£ o N 2.00 114.6 113.0 113.0
50 /I/ . 2.10 120.3| 119.0| 119.0
\\ 2.31 131.7]  129.0 128.0
/_r A\ - 5 - -
0 __ _ - -
0.0 1.0 2.0 — A - -

BC-10434




CO$EL

SEEH

Model PMA100F-48
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry _ Figure A
Object
1.Graph 2. Values
-==FF=-=- Load 50%
—&—— Load 100% Input Efficiency
100 N i Voltage %]
N N V] Load 50% | Load 100%
92
N \‘ 75 77.8 82.1
= g4 \ N A 85 78.4 83.6
2 AN | \ 100 78.9 84.2
> mENg - o TETTE N . :
g 6 N 120 79.7 85.5
S 68 N N\ 200 79.5 86.1
il N N 230 78.4 86.1
60 :\ :\ 264 79.6 86.5
- N LN 280 80.8 86.5
k\ \\ - - -
44 A\
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the raied
input voltage.
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Load Current [A]

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

Model PMA100F-48
Temperature 25°C
ltem Efficiency {(by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
-==-EF-- InputVolt. 200V
—=O=—-~ |nput Volt. 230V Load Efficiency [%]
100 : Current Input Volt. | Input Volt. | Input Volt,
.} [A] 100[V] 200\ 230[V]
92 ) 0.00 - - -
— 84 o 0.40 65.8 65.9 68.3
=X ==
= AT 0.80 76.7 75.0 75.0
S 7 /ﬁ%’ \ 120 805 | 797 | 808
2 e e :\ 1.60 82.7 84.1 84.0
L . N\ 2.00 842 | 854 | 854
60 1N 2.10 84.2 86.1 86.1
5 N 2.31 84.6 86.4 87.0
44 — - - -
0.0 1.0 2.0 - - - -
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Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.

Model PMA100F-48
Temperature 25°C
Item Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2. Values
-=--F}-- Load 50%
—#&—— Load 100% Input Power Factor
1.0 . VOltagE
NS - \‘L\ V] Load 50% | Load 100%
0.9 \ t ] ‘A\ 75 0.999 0.999
- -n 85 0.998 0.999
= 0.8 :
2 \ - 100 0.989 0.998
w
= . 120 0.979 0.992
o 07
3 b 200 - 0.831 0.944
o <
06 \ﬂ\ 230 0.774 0.908
- 264 0.610 0.824
0.5 280 0.548 0.722
0.4
50 100 150 200 250 300

BC-10434
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Model PMA100F-48
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2. Values
~~-EF=-=-Input Volt. 200V
——O=—-- [nput Volt. 230V Load Power Factor
N ‘ Current Input Volt. | Input Volt. | Input Volt.
"0 P i R R & =T p .
VA NP-IEEEE g [A] 100[v] | 200[v] | 230[V]
0.9 IR 0.00 0.714 | 0412 | 0.333
- L o AN
- / o] R 0.40 0.968 | 0625 | 0.547
0.8
s 7 g [.7 N
3 g \ 0.80 0.988 0.776 0.722
e 07 ; 1.20 0.993 | 0.880 | 0.800
2 06 o/ N 1.60 0.997 0.929 0.852
o — 8
Zof \\ 2.00 0.997 0.942 0.897
05—~ IS 210 | 0.998 | 0.952 | 0.908
0.4 B4 N 2.3 0.998 0.956 0.921
cl’ _ . - Z
0.3 - - - -
0.0 1.0 2.0 — R N 3

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PMA100F-48
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input A RAAAAAAAAAAAMAAAAAAAAAAAA AR Load 100 %
Current
[20A/div] ' Primary inrush current :
13.8 A
Secondary inrush current ;
Input 3.9A
Voltage
[100V/div] H i d# i ;
Time [100ms/div]
Input Voltage 230V
Frequency 60 Hz
input SV YVVNVVVIVIY VUV VVVVVV PVVVY PUVVY Cevruy B IT-1| 100 %
Current
[20A/div] Primary inrush current :
285A
Secondary inrush current :
Input ' 18A
Voltage ] ; ‘
[200V/div] i L i f H | i
Time [100ms/div]

Primary inrush current

Secondary inrush current

BC-10434




— CO$EL

SEEH

Model PMA100F-48
Temperature 25°C
ltem’ Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 240 [V]
[EC60601 Both phases 0.04 0.10 0.16 Operation
One of phases 0.09 0.19 0.22 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-10434
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Model PMA100F-48

ltem Line Regulation

Temperature

25°C

Testing Circuitry _ Figure A

Object +48V2.1A

1.Graph
===fF=-- Load 50%
— A Load 100%
48.40 \\ ‘\
\\ \\
N N,
S 48.30 '} N
L 48.20 N\
(4]
S 4810 —m%g ———— iyt l‘gﬂs—
b=
£ 48.00 ‘\ ‘\
3 N\
47.90 v
\\ \\
N N,
47.80 N N
47.70 N
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.

2.Values
Input Cutput Voltage
Voltage [V}
V] Load 50% | Load 100%
75 48,093 48,101
85 48.094 48.101
100 48.095 48.101
120 48.096 48.102
200 48.097 48.103
230 48.099 48.104
264 48.101 48.105
280 48.101 48.106

BC-10434
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Model PMA100F-48
Temperature 25°C
[tem Load Regulation Testing Circuitry  Figure A
Object +48V2.1A
1.Graph —A—— Input Volt. 100V | 2.Values
~---EF-- Input Volt. 200V
—-—0— = Input Volt. 230V Load Qutput Voltage [V]
Current Input Volt. | Input Velt. | [nput Volt.
48.40 \} [Al 100[V] 200[V] 230[V]
48.30 A 0.00 48.133 | 48.133 | 48.133
— 48. N
2 0.40 48.125 | 48.123 | 48.125
& 48.20
8 N 0.80 48.124 48.124 48.124
S B —8——8—n —haws 1.20 48123 | 48.122 | 48123
5 \\ 1.60 48.123 48.122 48.122
= 48.00
a | 2.00 48.122 48.121 48.122
47.90 : \\. 210 48.122 48.122 48.122
LY
q
47.80 N 2.31 48.122 48.121 48.121
N - - - -
47.70 - - - - -
0.0 1.0 2.0 _ N N N

Load Current [A]

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

- 10 - BC-10434
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Model PMA100F-48
Temperature 25C
Item Dynamic Load Response Testing Circuitry Figure A
Object +48V2.1A
input Volt. 00V - Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current
Min. Load (DA} ——
Load 100% (2.1A) | |
\
200 mV/div |
10 ms/div 10 ms/div
Min. Load (QA) «——
Load 50% (1.05A)
T |
f
200 mV/div |
10 ms/div 10 ms/div
- 11 — BC-10434
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Model PMA100F-48
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +48V2.1A
1.Graph 2.Values
—2A—— Input Volt. 100V
——0O—-— Input Volt. 200V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
180 [A] 100 [V] 200 [V]
S 160 0.00 15 15
E, 140 0.40 35 35
o 0.80 40 40
2 120
= 1.20 40 40
< 100
2 1.60 50 55
g % 2.00 55 55
e 60 _/P}o—e 2.10 55 55
40 a— 8 2.31 55 55
20 T/ - - -
0 - - -
0 1 2 . R -
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple Voltage is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
T1: Due to AC Input Line
T2: Due to Switching
T2
Ripple [mVp-p]
| |
| | I T T I I | |
T1
Fig. Complex Ripple Wave Form
- 12 - BC-10434
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Model PMA100F-48
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +48V2.1A
1.Graph 2.Values
—2A—— Input Volt. 100V
— —O—-— Input Volt. 200V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 [A] 100 [V] 200 [V]
- 160 0.00 65 65
E 10 0.40 65 65
o 0.80 65 70
@ 120
S 100 8 1.20 80 80
& & 1.60 90 95
g & =B 2.00 105 105
X g a2
2.10 105 110
40 2.31 110 110
20 - - -
0 - - -
0 1 2 _ _ _

Load Current [A]

Measured by 20 MHz Oscilloscope.

Ripple-Noise is shown as p-p in the figure below.

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

T1: Due to AC Input Line
T2: Due to Switching

Ripple-Noise
[mVp-p

il

T1

Fig. Complex Ripple Wave Form

.13 - BC-10434
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Model PMA100F-48
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +48V2.1A
1.Graph 2.Values
---f+--- Input Volt. 100V
—2&A—— Input Volt. 200V Ambient Ripple Voltage [mV]
240 Temperature Input Volt. Input Volt.
220 [°C] 100 [V] 200 [V]
., 200 \ -30 215 215
E 180 -10 125 125
o 160 0 115 115
£ 10 25 55 55
S 120
2 100 50 55 55
& 80 - - -
4
60 N - B B
40 - - -
20 -- - -
0 - - -
-40 -20 0 20 40 60 _ _ _
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10434
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Model PMA100F-48
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +48V2.1A
1.Graph —2A—— Input Volt. 100V | 2.Values
---E+F-- Input Volt. 200V
——0—-- Input Volt. 230V Ambient Output Voltage [V]
Temperature | InputVolt. | InputVolt. | Input Volt.
48.40 } \\ [°C] 100[v] | 200[v] | 230[V]
48.30 N W -20 48.100 | 48.102 | 48.101
> N\ N
P AN 3 -10 48.097 | 48.007 | 48.098
4]
o 4820 N 0 48.093 | 48.093 | 48.093
S 4810 ,_,xﬂ__._u.,‘.%‘\. 10 48.101 | 48.102 | 48.101
— ™
2 4800 S N 20 48.009 | 48.100 | 48.099
a N\ 25 48.102 | 48.103 | 48.103
47.90 S \\\\ 30 48.101 | 48.102 | 48.102
AN N
47 80 \\ \\ 40 48.090 | 48.091 | 48.091
N N 50 48.081 | 48.080 | 48.080
47.70 60 48.058 | 48.059 | 48.058
-40 -20 0 20 40 60 80 . - - -

. Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the raied
ambient temperature.

- 15 - BC-10434
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Model PMA100F-48

tem Cutput Voltage Accuracy Testing Circuitry  Figure A

Object +48V2.1A

1.0Output Voltage Accuracy

This is defined as the value of the output voltage, regulation lead, ambient temperature and
input voltage varied at random in the range as specified below.
Temperature : -{0 - 50°C
[nput Voltage : 85 - 264V
Load Current : 0 - 2A1A
* Qutput Voltage Accuracy = {Maximum of Quiput Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltag(_a

2.Values
ltern Temperature | Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 30 200 0 48.109
— 15 *0.1
Minimum Voltage 50 264 2.1 . 48,080
- 16 - BC-10434
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Time [H]

Input Volt. 100V
Load 100%

* The characteristic of AC200V is equal.

Model PMA100F-48
Temperature 25°C
Item Time Lapse Drift Testing Circuitry ~ Figure A
Object +48V2.1A
1.Graph 2 Values
Time since Output
start Voltage
48.40 [H] V]
_ 4830 0.0 43.064
>
= 48.20 0.5 48,144
2 1.0 438,144
g 4810 2.0 48.144
“‘g‘_ 48.00 3.0 48.144
8 47.90 4.0 48.144
4780 50 48.144
' . 6.0 48.144
47.70 ' 7.0 48.144
0 2 4 6 10 8.0 48.144

BC-10434
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Model PMA100F-48
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +48V2. 1A
1.Graph
[ Load 100% Input Volt. 100V ]
Output |} .
Valt.
[10V/div]
0
[ Load 100% Input Volt. 230V ]
Output |} -
Volt.
[10V/div]
0
voe o AWM
vol. O Wy
Time [50ms/div] Time [50ms/div]
2.Values [ms]
Input VoI Time Td Tr Ts Th Tf
100V 250.5 21.5 272.0 27.5 57.4
230V 204.5 22.0 226.5 32.7 57.4
>
BC-10434
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input voltage.

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

Model FMA100F-48
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Object +48V2.1A
1.Graph 2.Values
-—-—EF-- Load 50% .
—&—— Load 100% Input Hold-Up Time
1000 . . Voltage [ms]
\‘\ \ vl Load 50% | Load 100%
Y 75 43 18
) N
£ \ 85 46 20
2 100 —=r— 100 48 22
ii HERE = —= "‘ N 120 50 24
2 = T T IN 200 55 28
S 10 230 57 29
I 5 N
= = 264 58 30
\ > 280 58 30
\\ . - -
; AN
50 100 150 200 250 300

19 - BC-10434
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Model PMA100F-48
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
QObject +48V2.1A
1.Graph ~——@—— [nput Volt. 100V | 2.Values
=~=FF-- Input Volt. 200V
—+=O—-~ Input Volt. 230V Load Time [ms]
1000 Current Input Volt, | I[nput Velt. | Input Vol
E > [A] 100[v] | 200[v] | 230[V]
0.00 - - -
E \
i - T 0.40 82 136 139
s 1o —— s 0.80 66 73 76
2 Fmig 120 42 29 51
‘é. - 1.60 31 37 38
S 10 ] 2.00 22 29 30
0 > 2.10 22 28 29
Q
o ] 2.31 20 25 26
= N
1= LR -- - - -
O
*g 1 - ) - - -
= 0.0 1.0 2.0 — N : _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10434
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Model PMA100F-48
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _ Figure A
Object +48V2.1A
1.Graph 2.Values
---EF-- Load 50%
—2&—— Load 100% Ambient Input Voltage
100 Temperature [V]
9 \\ [°C] Load 50% Load 100%
80 \\ \\ -20 41 55
s \\ \\ -10 41 55
o ~ B
E 50 \\ \ 0 40 54
3 AR A—A—AAA 4 10 41 54
> T T |
5 | LN 20 41 54
o 40 e s[fe B - - FFE4 - 3 -8--[
= A \\ 25 41 54
N N 30 41 54
20 N N\
\\ \\ 40 41 54
\\ k 50 41 55
0 60 41 55
40 20 0 20 40 60 80 n ; N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10434
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Model PMA100F-48
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +48V2. 1A
1.Graph 2 Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
60 I Voltage Input Volt. Input Volt.
N V] 100[V] 230[V]
Q
. - 48.0 2.56 2.56
S NS
S 40 X 45.6 2.58 2.64
1)
& 43.2 2.66 2.65
S | 38.4 2.57 2.62
3 20 33.6 2.59 2.57
8 28.8 2.64 2.68
0 - - -
0.0 1.0 2.0 3.0
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 0V to OV.
- 22 . BC-10434
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Model 'PMA100F-48
ltem Overvoltage Protection Testing Circuitry Figure A
Object +48V2.1A
1.Graph 2 Values
—2A—— Input Volt. 100V
-=—EF== |npuf Volt. 230V Ambient Operating Point [V]
Temperature Input Volt, Input Volt,
\ b [°C] 100[V] 230[V]
_ o4 \\ \\ 20 59.24 59.03
= \ A 10 59.73 59.73
£ Q K 0 60.29 60.22
% 62 N A 10 60.78 60.71
7 N A"{ AN 20 61.27 61.20
g \ /" \ 25 61.48 61.41
© 0 = N 30 61.76 61.69
& \ \\ 40 62.32 62.25
- \\ N 50 62.81 62.74
58 60 63.30 63.23
-40 20 0 20 40 60 80 — N N
Ambient Temperature [°C]
Load 0%
Note: Slanied line shows the range of the rated
ambient temperature.
- 23 - BC-10434
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Temperature Chamber

ectonic | |7
P Switch pf Power Supply p  Electronic Al
AC Power Power Meter DC Load v
Supply ! Oscilloscope
A
v J
| Retay unit
g DVM
Data Acquisition/Control Unit
Figure A
C Adjustable
AC Input Line AC Voltmeter | Power Supply DC Ammeter Lo
‘;I ) -
y
Fe 1
—I 1kQ+0.1%

=)
5
=+
o
®

0.0154F£1.0%
| |-

Effective value
Voltmeter

L |

Value

Figure B ( IEC60601-1)

Leakage Current

Effective Value of Voltmeter[V]
1k 9]
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