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Load Current [A]

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

Model PMABOF-15
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2 Values
===8~-- |InputVolt. 200V
—-—CG—-- InputVolt. 230V Load Input Current [A]
1.0 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] | 200[V] | 230[V]
0.8 : \\ 0.0 0.072 0.048 0.047
< ;)n/A 0.8 0.194 0.141 0.134
§ o /_‘// \ 16 0332 | 0.204 | 0493
L:) ’/ 2.4 0.467 0.267 0.246
= \ O 3.2 0.606 0.330 0.302
g0 RN 4.0 0747 | 0396 | 0.359
T LB T N 4.4 0.818 | 0429 | 0.388
0.2 /ﬁfb--'-’ ke i\ — - - -
ot J _ _ _ _
0o ¥ —
0.0 1.0 20 3.0 4.0 - B _ _

BC-10428




— CO$EL .

SEEH

load current,

Note: Slanted line shows the range of the rated

Model PMABOF-15
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —A—— InputVolt. 100V |2 Values
---EF-- InputVolt. 200V
—=0=—"= |nputVolt. 230V Load Input Power [W]
100 Current Input Volt. | Input Volt. { Input Volt.
:\ [Al 100[V] 200[V] 230[V]
80 \\ 0.0 4,60 4.50 4.50
g ~ 0.8 1810 | 18.70] 19.20
= 7R
g e / /\ 16 32.20 32.40 32.60
S Wi 2.4 46.00 45.50 45.70
5 . o \ 3.2 59.90 | 58.80| 58.90
= \\ 4.0 74.10 72.20 72.20
N 4.4 81.20 79.00 78.90
20 AN —~ - - -
L AN — - - -
0 - T
0.0 1.0 2.0 3.0 4.0 __ _ _ _
Load Current [A]
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Note: Slanted i

Input Voltage [V]

ne shows the range of the rated

input voltage.

Model PMABOF-15
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph 2.Values
~=—fF~=- Load 50%
—&—— Load 100% Input Efficiency
86 Voltage [%]
] Ay
; ’5‘ = \*“* V] Load 50% | Load 100%
78 g8 B~ N | 75 76.4 79.3
—_ \ Y A\ 85 77.0 80.5
= 70 N S
- 2 ™ 100 77.4 81.5
c© N 120 77.8 824
2
E 54 [ N\ 200 77.8 83.7
il t\ N 230 77.2 837
46 (N E\ 264 76.6 83.6
38 N LN 280 77.0 83.7
N N - - -
30 AN
50 100 150 200 250 300

- BC-10428
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Model PMAGBOF-15
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —f—— InputVolt. 100V | 2.Values
===E+-- InputVolt 200V :
—+—O—'~ InputVolt. 230V Load Efficiency [%]
86 Current Input Volt. | Input Volt. | Input Volt.
e . s A 100V | 200 | 230V
78 — ) 0.0 - - -
< 70 P \Q 0.8 66.8 64.6 62.9
= [ 2a \ 16 75.0 74.6 74.1
& N
c 62 2.4 78.8 79.6 79.3
'S
2 54 N\ 3.2 80.7 82.2 82.0
AN 4.0 815 | 836 | 836
48 :\ 4.4 81.8 84.0 84.2
N - - - R
a8 R
N - _ _ _
30 - - - -
0.0 1.0 2.0 3.0 4.0 _ _ N -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PMABOF-15
Temperature 25°C

ltem Power Factor (by Input Voltage) Testing Circuitry _ Figure A

Ohbject
1.Graph 2 Values

--=-fFF-- Load 50%
—&—— Load 100% Input Power Factor
1.0 : Voltage
"EI“‘:‘---L____’_ V] Load 50% Load 100%

0.9 g B A 75 0.990 0.997
- a P 85 0.985 0.995
5 08 * 100 0.977 0.992
= 120 0.958 0.984
2 07 W
3 . 200 0.826 0.910
“ s - 230 0.774 0.873

264 0.694 0.832
0.5 280 0.613 0.779
0.4
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 5 - BC-10428
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Load Current [A]

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

Model PMAB0F-15
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— Input Volt. 100V | 2.Values
---fF-- Input Volt. 200V
—-—0O—-- Ipput Volt. 230V Load Power Factor
1.0 pre— ‘ Current Input Volt. | InputVolt. | Input Volt.
I _il = [A] 100[v] | 200[v] | 230[V]
0.8 / o= _}%_ - 0.0 0639 | 0464 | 0417
5 08 [— / ISP \: 0.8 0.933 | 0.663 | 0.621
! 7 5 R 1.6 0.970 | 0794 | 0.734
:_: 0.7 = ) 24 0983 | 0852 | 0.806
2 06 54 N\ 3.2 0.988 | 0.890 | 0.846
- Pt AN 4.0 0.992 | 0912 | 0873
0.5 |-z :\ 44 0.993 | 0921 | 0884
N\ - . . .
04 ¢ N - : : :
0.3 - - R R
0.0 1.0 2.0 3.0 4.0 — N - -
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Model PMABOF-15
Temperature 25°C
[tem [nrush Current Testing Circuitry Figure A
Object
Input Voltage 100 V
Frequency 60 Hz
Input vy AAAAAA A VUUVUV PPVEVY FEVVYS AR AATAAAAN Load 100 %
Current
[20A/div] Primary inrush current ;
126 A
LLLLL Secondary inrush current :
Input ”m " 24 A
Voltage ' | | | | | ;
: i | l REREDN
[100V/div] ! ‘l ’ | | ‘
Time [100ms/div]
Input Voltage 230V
. ) Frequency 60 Hz
Input PRI RSSOV P VIR UV VU Load 100 %
Current
[20A/div] Primary inrush current :
279 A
1L Y | Ll Secondary inrush current :
Pt il I il 1o
o o iy | | |
. | | il |
[200V/div] LILL | WL u, | T
Time [100ms/div]
Primary inrush current Secondary inrush current
- 7 - BC-10428




_ CO$EL

SEEH

Model PMABOF-15
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
1 Volt.
Standards nput Volt - Note
100 [V] 200 [V] 240 V]
IEC60601 |_Both phases 0.05 0.12 0.14 Operation
One of phases 0.08 0.19 0.21 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-10428
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Input Voltage [V]

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

Model PMABOF-15
Temperature 25°C
item Line Regulation Testing Circuitry Figure A
Object +15V4A
1.Graph 2. Values
-=-=-FF-- Load 50%
£ Load 100% Input Output Voltage
Voltage [V]
15.40 N N V] Load 50% | Load 100%
15.30 w N 75 15.082 15.078
— . \ \
) N A 85 15.082 15.078
o 1620 100 15.082 15.078
= . .
o N NI 120 15.082 15.078
> 1810~ -
5 < N 200 15.082 15.077
£ 15.00 ™ B
3 N 230 15.082 15.077
14.90 N \\ 264 15.082 15.077
N N 280 15.082 15.077
b N
14.80 ' R — - -
14.70 A\
50 100 150 250 300

- BC-10428
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Model PMABOF-15
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +15V4A
1.Graph ———fe——  Input Volt. 100V | 2.\alues
===EF-- Input Volt. 200V
—-—O—-- Iinput Volt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
15.40 \\\ [Al 100[V] 200[V] 230[V]
, 15.30 % 0.0 15,088 | 15.088 15.088
— 15 N
= L\ 0.8 15.086 | 15.086 15.086
& 15.20
8 N\ 1.6 15.084 | 15.084 | 15.083
E 15.10 g1 _p ——g N\ 2.4 15.082 | 15.082 | 15.081
"g‘_ 15.00 :‘\ 3.2 15.080 | 15.080 '} 15.080
g ) 4.0 15.079 | 15.078 | 15.078
14,90 ;\ 44 15.078 | 15.077 | 15.077
Y - - - -
N
14.80 N — - - -
14.70 - - - -
0.0 1.0 2.0 3.0 4.0 . _ . _

Load Current [A]

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

- 10 - BC-10428
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Model PMABOF-15
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +15V4A
Input Volt, 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
—1 | 1 2 -
Min. Load (0A) «——
Load 100% (4A)
100 mv/div
10 ms/div 10 ms/div
Min. Load {OA) «——
Load 50% (2A)
100 mV/div
10 ms/div 10 ms/div
—_ 11 = BC-10428
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Model PMAG0OF-15
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +15V4A
1.Graph 2.Values
—2A—— Input Volt. 100V
——0O—-— Input Volt. 200V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
90 [A] 100 [V] 200 [V]
S 80 0.0 20 20
: - —
) 1.
2 60
= 2.4 30 30
S 50
® 3.2 30 30
g v 4.0 30 30
Qo .
X 30 a & a & a
/ 4.4 35 35
20 - - -
10 - - -
0 - - -
0 1 2 3 4 _ _ _
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 | |
Tl
Fig. Complex Ripple Wave Form
- 12 - BC-10428
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Model PMAGOF-15
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +15V4A
1.Graph 2.Values
—2A—— Input Volt. 100V
—-—0O—-— Input Volt. 200V Load Ripple-Noise [mV]
100 Current Input Volt. Input Volt.
90 [A] 100 [V] 200 [V]
- 80 0.0 25 25
E 70 0.8 35 35
@ 1.6 35 40
© 60
S 2.4 40 40
Z 50
& A)H 3.2 40 40
Q. O A
g 0 A" A— = 4.0 45 40
T 30
4.4 45 40
20 - - -
10 - - -
0 - - -
0 1 2 3 4 . - -

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-10428
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Model PMAGOF-15
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +15V4A
1.Graph 2.Values
---f+--- Input Volt. 100V
—2&A—— Input Volt. 200V Ambient Ripple Voltage [mV]
200 Temperature | Input Volt. Input Volt.
180 R [°C] 100 [V] 200 [V]
S 160 -30 180 180
E 140 -18 80 80
o 55 55
2 120
= 25 30 30
< 100
® 50 30 30
= 80
2 - B B
x 60 _ _ _
0 N - : :
20 - - -
0 - - -
-40 -20 0 20 40 60 — i i
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10428
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Model PMABOF-15
ltem Ambient Temperature Drift Testing Circuitry _Figure A
Object +15V4A
1.Graph —Ae——  Input Voit. 100V | 2.Values
~=-EF-- Input Volt. 200V
—-—0O—-- [nput Volt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
15.40 N Q [°C] 100[V] | 200[v] | 230[V]
15.30 \ \ ) -20 15.073 15.072 15.072
i N\ N

=) N \ 10 15.074 | 15.074 | 15.074

[1h)

& 15.20 N 0 15.075 | 15.074 | 15.074

§ 15.10 N é 10 15.076 | 15.076 | 15.076

5 g :\ \\ 20 15.080 | 15.079 | 15.079

£ 15.00 . ),

3 ' N\ 25 15.082 | 15.082 | 15.081
14.90 N \\‘ 30 15.083 | 15.083 | 15.083
14.80 L~ N 40 15.084 | 15.084 | 15.084

' Q R 50 15.082 | 15.082 | 15.082
14.70 60 15.077 | 15.077 | 15.077
40 20 0 20 40 60 80 ~ N a ;

Ambient Temperature [°C]
Load 100%

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

.15 - BC-10428
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1.0utput Voltage Accuracy

Temperature : -10 - 50°C
Input Voltage : 85 - 264V
Load Current : 0 - 4A

Model PMABOF-15
ltem Quiput Voltage Accuracy Testing Circuitry Figure A
Object +15V4A

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.

* Qutput Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Qutput Voltage) / 2

. Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
ltern Temperature| Input Output Output Voltage Accuracy
[*C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi vV 44 264 0 15.094
.a)flmum oltage +10 +0.1
Minimum Volitage -10 264 4 15.074
BC-10428
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Model PMAGOF-15
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +15V4A
1.Graph 2. Values
Time since Output
start Voltage
15.40 [H] (V]
1530 0.0 15.080
>
o 15.20 0.5 15.077
2 1.0 15.078
g ™10 2.0 15.078
‘CEL 15.00 3.0 15.078
8 14.90 4.0 15.078
1-4 60 5.0 15.078
’ 6.0 15.078
14.70 7.0 15.078
0 2 4 6 8 10 8.0 15.078
Time [H]
Input Volt. 100V
Load 100%

* The characteristic of AC200V is equal.

- 17 - . BC-10428
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Model PMABOF-15
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +15V4A
1.Graph
[ Load 100% Input Voit. 100V ]
Output
Volt. 1
[2vidiv]| F ]
0
[ Load 100% Input Volt. 230V ]
Output
Volt. i ]
[2virdiv]| | i
0
et o AWV
Volt. 0 W\’
Time [50ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Jime Td Tr Ts Th Tf
100V 2455 21.0 266.5 37.3 17.3
230V 191.5 21.0 212.5 41.8 17.5
Qutput 0% ol pp——
Volt, \
- %
-
Input
Volt.
BC-10428
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Model PMAGBOF-15
' Temperature 25°C
Item Hold-Up Time Testing Circuitry  Figure A
Object +15V4A
1.Graph 2.Values
-=-=-fF-- load 50%
= Load 100% Input Hold-Up Time
1000 Voltage [ms]
\:\ \ ™ Load 50% | Load 100%
75 67 30
@ N
= y 85 69 32
o Ve 100 72 34
i= T ‘1‘ e A 120 74 36
=] ] N 200 78 39
S 10 N 230 79 39
I LY \\
S S 264 80 40
Y . 280 79 40
RN
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.
Note: Slanted line shows the range of the rated
input voltage.
- 19 . BC-10428
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Model PMAGOF-15
Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +15V4A
1.Graph —A—— Input Volt. 100V | 2.Values

===FF=-- Input Volt, 200V
—-=0—-~ Input Volt. 230V Load Time [ms]
. 1000 . Current Input Voit. | Input Valt. | Input Volt.
g = [A] 100[v] | 200[v] | 230[V]
0.0 - - -

£ - N
= At 0.8 130 187 198
s 100 "“‘-EX‘{E\ = 1.6 90 97 98
[4+] X AY
i N - 2.4 60 65 66
= =gy
E- AN 3.2 44 48 49
S 10 . 4.0 34 39 39
@ = 4.4 30 35 36
o LY
@ - - - -
s AN
= - - - -
"u:';‘ 1 — - - -
= 0.0 1.0 20 3.0 4.0 — - - -

Load Current [A]

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

- 20 - BC-10428
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Model PMAGOF-15
Minimum Input Voltage
ltem for Regulated Cutput Voltage Testing Circuitry Figure A
Obiject +15V4A
1.Graph 2 Values
==~FF=-- Load 50%
—&—— Load 100% Ambient Input Voltage
100 Temperature V]
$ \\ [°C] | Load 50% | Load 100%
80 \\ \\ -20 41 55
S N N 10 a1 55
o N A
3 50 \\ \ 0 40 54
S A—ANA A Aa \ 10 40 54
3 I | \ 20 40 54
E- \ E""‘E = 1™ ] \YJ 1~ ] 25 40 54
N N 30 40 54
\\ \\ 40 40 54
\~ 5 50 40 54
0 60 40 85.
-40 -20 0 20 40 60 80 — _ -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10428
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Mode! PMABOF-15
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +15V4A
1.Graph 2. Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
20 Voltage tnput Volt. (nput Volt.
- V] 100[V] 230[V]
=~
_ 18 ~ 15.00 5.14 5.15
= = 14.25 5.16 5.17
i =
g 12 = 13.50 5.19 5.20
2 } 12.00 5.24 5.24
3 8 10.50 5.24 5.27
3 9.00 5.29 5.28
4 - - -
0 - - -
0 2 4 6 _ _ _
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
- 22 . BC-10428
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Model PMAGBOF-15
ltem Qvervoltage Protection Testing Circuitry  Figure A
Object | +15V4A
1.Graph 2.Values
—2A— Input Volt. 100V _
===EF-- Inputvolt. 230V Ambient Operating Point [V]
950 Temperature Input Volt. Input Volt.
N [°C] 100[V] 230[V]
\ -20 22.97 22.90
E 24.0
-10 23.04 23.11
g 0 23.25 23.18
o 23.0
o 10 23.32 23.32
E
5 N 20 23.46 23.46
§ 220 \\ \\ 25 23.53 23.53
\\ \\ 30 23.60 23.60
21.0 \\ \\ 40 23.74 23.74
\\ Y 50 23.88 23.88
20.0 60 24.02 24,02
40 .20 0 20 40 60 80 _ ; _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
< BC-10428
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Temperature Chamber

Setonic | | ][] []
P Switch » »f Power Supply = »  Electronic i
e, T V
AC Power Power Meter DC Load
Supply Oscilloscope
A
h 4
. |
.| Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Adjustable
AC Input Line AC Voltmeter Power Supply DC Ammeter o
» » i
Fe 1
—| 1kQx0.1% I
=
=~
o]
I+
=
0.015uE|=T1.0% ®
b J
| Effective value Leakage Current Effective Value of Voltmeter{V]
Voltmeter =
Value [A] 1k [0]

Figure B ( IEC80601-1)

- 24 . BC-10428




