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

Model PMA15F-12
Temperature 26°C
ltem Input Current {by Load Current) Testing Circuitry  Figure A
QObject
1.Graph —A—— InputVolt. 100V | 2. Values
~==-FF-=- InputVolt. 200V
—-—G—-- InputVol. 230V Load Input Current [A]
Current Input Volt. | Input Volt. | Input Volt.
\\ [Al 100[V] 200[V] 230[V]
0.40 \\:‘\ 0.00 0022 | 0018 | 0.018
=4 N L 0.20 0.071 0.049 0.046
— " =
*5 0.30 & 0.40 0.117 | o.078 | 0.070
5 0.60 0.161 0.100 0.092
(@] »1
§_ 0.20 :\ g 0.80 0.204 0.127 0.116
£ | SEI0 1.00 0.251 0.150 | 0.136
et o N 1.20 0.295 0.175 0.160
0.10 ;;,/ =3 :\\ 1.30 0318 | 0185 | 0.170
% \, 1.43 0.347 0.203 0.183
0.00 - - - -
0.0 0.4 0.8 1.2 16 _ R _ _
Load Current [A]
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model PMA15F-12
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
=~~EF-~ |InputVolt. 200V
——0O—-- |nputVolt. 230V Load Input Power [W]
50 Current Input Volt. | Input Volt. | Input Volt.
u\ [A] 100]v] 200[V] 230[V]
40 Q 0.00 1.00 1.30 1.50
g \\ 0.20 3.70 4,20 4.40
g 30 \ 0.40 6.70 7.00 7.10
5 0.60 9.70 9.70 9.80
= 0.80 12.80 12.80 13.00
o 20
£ A/X 1.00 16.10 15.60 15.70
\\ 1.20 19.30 18.70 18.80
10 / N 1.30 2110 2000 2020
;,,,?' 1.43 23.30 22.00 22.00
0 — " - -
0.0 0.4 0.8 1.2 1.6 . - - -
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Input Voltage [V]

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

Model PMA15F-12
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
QObject
1.Graph 2.Values
-==FF-- Load 50%
——2&—— Load 100% Input Efficiency
86 Voltage [%]
9 A Load 50% Load 100%
78 \ e "
P e N 75 72.6 69.7
[t =g
—_ A
S 70 N N 85 73.9 722
> 6o N A 100 746 743
§ N 120 76.1 76.5
o - 200 74.7 78.4
& 54 -
L :‘\ :‘: 230 73.9 77.6
46 N LS 264 72.6 76.8
38 N L 280 719 76.1
N N — - -
30 N
50 100 150 200 250 300
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Load Current [A]

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

Model PMA15F-12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— |nputVolt. 100V | 2.Values
-=--EF-- InputVolt. 200V
——0—- inputVolt. 230V Load Efficiency [%]
86 N Current Input Volt. | input Volt, | Input Volt,
[A] 100[V] 200[v] | 230[V]
78 o 0.0 } _ _
= 70 /,E'// :\\ 0.2 65.3 57.6 54.9
- ¥ Y 0.4 721 69.0 68.0
g 62 7, A 0.6 747 74.7 73.9
£ 54 0.8 75.4 75.4 74.3
- AN 10 75.0 77.4 76.9
48 :‘\ 1.2 75.0 77.4 77.0
a8 \: 1.3 74.3 78.4 77.6
- 1.43 74.0 78.4 784
30 - - - -
0.0 0.4 0.8 1.2 18 _ _ _ _
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Input Voltage [V]

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

Model PMA15F-12
Temperature 25°C

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

Object
1.Graph 2.Values

-w=fF-~ Load 50%
—&—— Load 100% Input Power Factor
0.8 Voltage
) V] load 50% Load 100%

0.7 75 0.663 0.721
5 o6 “\\\‘ 85 0.635 0.693
o = \_\ 100 0.603 0.661
. i O S 120 0.569 0.627
¢ 05 G
2 N e N 200 0.488 0.535
& o4 N 230 0.471 0.514

264 0.452 0.493
0.3 280 0.447 0.487
0.2
50 100 150 200 250 300
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Model PMA15F-12
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
—-—0—-- InputVolt. 230V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[v] | 200[V] | 230[V]
0.7 5 0.00 0.435 0.351 0.357
- 06 0.20 0.521 0.429 0.415
ER /ﬁ/ﬁ/i 0.40 0.573 0.464 0.444
s os L e B 3] 0.60 0602 | 0485 | 0464
z A= = 0.80 0.624 | 0.504 | 0.487
T ETT 1.00 0641 | 0520 | 0.500
;. 4 1.20 0.654 0.533 0.511
0.3 1.30 0.664 0.536 0.515
1.43 0.671 0.542 0.523
0.2 - - - -
0.0 0.4 0.8 1.2 16 . 3 3 _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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= AT Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input - Load 100 %
Current
[20A/div] Primary inrush current :
71A
L “ﬁ\“ LhAAR D mhn AR Secondary inrush i:ur:e;tpi
=, '
v [— IR
Time [50ms/div]
Input Voltage 230V |
Frequency 60 Hz
Input - Load 100 %
Current
[20A/div] Primary inrush current :
13.4 A
o ln Iﬂ\ l i‘ “ Iﬂ\ Iﬂ\ —h \ l“\ Secondary inrush curfgt A
Voltage
v yuwNﬂwwwuuwquwu
Time [50ms/div]
N
Primary inrush current Secondary inrush current
A \/JL\F/L
- 7 - BC-10417
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Model PMA15F-12
Temperature 25°C
[tem Leakage Current Testing Circuifry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 240 [V]
{ECB0601 Both phases 0.02 0.04 0.05 Operation
One of phases 0.03 0.07 0.08 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-10417
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Input Voltage [V]

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

Mode! PMA15F-12
Temperature 25°C

Item Line Regulation Testing Circuitry  Figure A

Object +12V1.3A
1.Graph 2.Values

---E+-- Load 50%
—&—— Load 100% Input Qutput Voltage
Voltage vl

1240 N N V] Load 50% | Load 100%

12.30 b N 75 12.060 12.056
= :: . 85 12.060 12.057
> 1220 N N 100 12.060 12.058
S 1210 N N 120 12.061 12,058
5 —H%ﬁ* S R RN e 200 12.061 12.059
2 12.00 . ~
3 230 12.061 12.059

11.90 \\ N 264 12.061 12.059

K
11.80 \: S 283 12.?61 12.?59
11.70 A
50 100 150 200 250 300
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Model PMA15F-12
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Ohbject +12V1.3A
1.Graph —A—— Input Volt. 100V | 2.Values
--~EF-- InputVolt. 200V
—+—0—-- InputVolt. 230V Load Output Voltage [V]
Current Input Volt. | Input Valt. | Input Volt.
12.40 \ A 1
N [A] 0o[V] | 200[v] | 230[V]
12.30 \\: 0.00 12.063 | 12.063 | 12.063
% i 0.20 12.062 | 12.083 | 12.063
> 1220 kN 0.40 12.061 | 12.062 | 12.062
§ 12.10 \\ 0.60 12.061 12.061 12.061
2 oo e e=——ag-n— 0.80 12.060 | 12.060 | 12.060
g ' 1.00 12.058 [ 12.060 | 12.060
11.90 ;\ 1.20 12.058 | 12.059 | 12.059
N 1.30 12.057 12.069 12.059
11.80 N
b 1.43 12.056 | 12.058 | 12.058
11.70 - - - -
0.0 0.4 0.8 1.2 1.6 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10417
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Model PMA15F-12
Temperature 25 C
Item Dynamic Load Response Testing Circuitry Figure A
Object +15V1.3A
Input Volt. 100 vV Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
E— P 2_ ]I
Min. Load (DA) «——
Load 100% (1.3A)
\
//
100 mV/div
10 ms/div 10 ms/div
Min. Load (0A) «—
Load 50% (0.65A)
100 mV/div
10 ms/div 10 ms/div
- 11 = BC-10417
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Model PMA15F-12
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +12V1.3A
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 0.00 10 10
E, 70 0.20 15 15
) . 1
& 60 0.40 5 15
= 0.60 25 15
£ 50
® 0.80 40 15
IS 1.00 40 15
o 1.20 40 15
1.30 40 15
1.43 40 15
0.0 0.4 0.8 1.2 1.6 ~ i i
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-10417
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Model PMA15F-12
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +12V1.3A
1.Graph 2.Values
—2A—— Input Volt. 100V
— —O—-— Input Volt. 200V Load Ripple-Noise [mV]
100 Current Input Volt. Input Volt.
90 [A] 100 [V] 200 [V]
- 80 0.00 10 15
E 70 0.20 25 15
o 0.40 25 15
g 0.60 30 20
o A .
Z 50 —
@ / 0.80 50 20
Q.
g / 5 1.00 50 25
@ 30 S
G- 0 1.20 55 25
VL o= 1.30 55 25
10 T/ 1.43 55 35
0 - - -
0.0 0.4 0.8 1.2 1.6 — - i
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]
T1
Fig. Complex Ripple Wave Form
- 13 - BC-10417
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Model PMA15F-12
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +12V1.3A
1.Graph 2.Values
---f+--- Input Volt. 100V
—2&A—— Input Volt. 200V Ambient Ripple Voltage [mV]
200 Temperature | Input Volt. Input Volt.
180 [°C] 100 [V] 200 [V]
S 160 -30 90 65
g o 5 G 0
o 5
2 120
= 25 35 15
< 100
® o, 50 30 15
= 80 1
2 : - - -
60 | AN{ T\ = - -
40 R A . : :
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-10417
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Model PMA15F-12

ltem Ambient Temperature Drift Testing Circuitry  Figure A

Object +12V1.3A
1.Graph —A—— InputVolt. 100V | 2.Values

---EF-- InputVolt. 200V
——0—'- InputVolt. 230V Ambient Output Voltage [V]
< Temperature | InputVolt. | Input Volt. | Input Volt.

12.40 N N [°C] 100[v] | 200[v] | 230[V]

12.30 \‘: x\\ -20 12.063 | 12.065 | 12.065
% < 5 -10 12.063 12.065 12.065
o 1220 ~ 0 12.063 | 12.064 | 12.064
g 12.10 \\ \\ 10 12.063 | 12.064 | 12.064
El g 20 12.083 | 12.085 | 12.065
£ 1200
3 25 12.064 | 12.065 | 12.065

11.90 30 12.064 12.065 12.065

11.80 40 12.061 12.063 12.063

' 50 12.056 | 12.057 { 12.057
11.70 60 12.048 12.049 12.049
-40 -20 0 20 40 60 80 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-10417
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1.0utput Voltage Accuracy

Temperature : -10 - 50°C
Input Voltage : 85 - 264V
LoadCurrent : 0 - 1.3A

Output Voltage Accuracy

Model PMA15F-12
ltem Qutput Voltage Accuracy Testing Circuitry Figure A
Object +12V1.3A

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 Output Voltage) / 2

* Qutput Voltage Accuracy (Ration) = x 100
Rated QOutput Voltage
2 Values
ltem Temperature| Input Output Cutput Voltage Accuracy
i°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voliage 0] 264 0 12.071 18 +0.1
Minimum Voltage 50 85 13 12.055 - o
BC-10417
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Model PMA15F-12
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +12V1.3A
1.Graph 2 Values
Time since Output
start Voltage
12.30 0.0 12.059
>
= 12,20 0.5 12.059
o 1.0 12.059
= 1210
9 2.0 12.059
E 12.00 3.0 12.059
3 11.90 4.0 12.0569
(180 5.0 12.059
’ 6.0 12.059
11.70 7.0 12.059
0 2 4 8 10 8.0 12.059
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC100V is equal.
17 - BC-10417
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Model PMA15F-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V1,3A
1.Graph
[ Load 100% Input Volt. 100V ]
Output (
Volt.
f2vrdivi| b
0
[ Load 100% Input Volt. 230V ]
Cutput
Volt.
[2vidivl|f
0
voe o[ WWWWWWWWWAAAY
vor. © Wy
Time [50ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 120.5 12.3 141.8 24.0 43.3
230V 125.3 11.8 137.1 121.3 44.8
Output _S0% e
Volt. 10% I \
s RS
-
Input
Volt,
Tf
e
e
18 - BC-10417
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Model PMA15F-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Qbject +12V1.3A
1.Graph 2 Values
-==fF-- Load 50%
—+A—— lLoad 100% Input Hold-Up Time
1000 = — Voltage {ms]
- = ; 15 \% Load 50% | Load 100%
1 75 23 9
£ 1 T FT 85 33 14
= 100 I il B el
g N — S 100 50 22
= i ———— S 120 77 36
- - 200 242 120
E 10 A 230 326 163
:\ : 264 438 220
280 496 250
N - - -
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.
Note: Slanted line shows the range of the rated
input voltage.
- 19 - BC-10417
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Model PMA15F-12
Temperature 25°C
Iltem Instantaneous Interruption Compensation Testing Circuitry Figure A
Object +12V1.3A
1.Graph —A—— Input Volt. 100V | 2.Values
---f+F-- Input Volt. 200V
— —O—-- Input Volt. 230V Load Time [ms]
= 1000 = Current Input Volt. | Input Volt. | Input Volt.
£ §.7 >% _ [A] 100[v] | 200[v] | 230[V]
T8 - - -
2 S N 0.00
[ B B —8\3' -0 0.20 164 685 897
c N
g 100 o 0.40 81 381 509
& B =Y 0.60 55 263 354
& D\A\N\A 0.80 39 195 203
S 10 N\ 1.00 31 160 194
a 1.20 23 131 179
3 1.30 22 121 165
8 1.43 20 87 146
g 1
= - - - -
= 0.0 0.4 0.8 1.2 1.6 — i i i
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10417
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Model PMA15F-12
Minimum Input Voltage
ltemn for Regulated Qutput Voltage Testing Circuitry  Figure A
Object +12V1.3A
1.Graph 2.Values
---EF-- Load 50%
—&—— Load 100% Ambient Input Voltage
100 \ Temperature vl
5 [*C] Load 50% Load 100%
N Y
a0 \\ \\ =20 44 56
> \\ Y -10 44 57
[«
E 60 \‘ 0 45 57
= A#h 10 45 57
> O - Ngnl l"l_\l"| Jd
'5' 40 = "3- -t 11r B3 {34 c.:\ oy - 20 45 57
5 N A 25 45 57
N N 30 45 58
20 AN N
.\\ \\ 40 45 58
\‘~ 1 50 45 59
0 60 45 59
-40 -20 0 20 40 60 80 - - -

Ambient Temperature [*C]

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

- 21 - BC-10417
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Model "~ PMA15F-12

Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A

Object +12V1.3A
1.Graph ' 2.Values
—A—— |nputVolt. 100V

——&—— |nputVolt. 230V Output Load Current [A]
Voltage Input Volt. Input Valt.

V] 100[V] 230[v]
12.0 2.24 274
11.4 - -
10.8 - -
9.6 - -
8.4 - -
7.2 - -
6.0 - -
4.8 - -

0 3.6 - -
0.0 1.0 2.0 3.0 24

Load Current [A] 12 - -

Note: Slanted line shows the range of the rated 0.0 - -
load current.

12 &

1171 (17,

o

Output Voltage [V]
F.

- 22 - BC-10417
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Model PMA15F-12
ltem Overvoltage Protection Testing Circuitry Figure A
Object +12V1.3A
1.Graph 2.Values
—A—— [nput Volt. 100V
-=-EF=-= |nputVolt. 230V Ambient Operating Point [V]
18.0 < Temperature Input Volt. Input Volt.
\ [°C] 100[V] 230[V]
-20 15.94 15.94
S' \‘\ ' \
= N -10 16.01 16.01
E 170
o \ o 16.15 16.15
o
) N\ i 10 16.22 16.22
"5 20 16.36 16.29
2 60 25 16.36 16.36
o N
\ \ 30 16.43 16.43
\ \ 40 16.50 16.50
N 50 16.64 16.57
15.0 60 16.71 16.71
-40 -20 0 20 40 60 80 — - -
Ambient Temperature [°C]
" Load 0%
Note: Slanted line shows the range of the rated
ambient temperature,
- 23 . BC-10417
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Temperature Chamber
Electronic |:| l:] [:l .
» Switch > »| Electronic
c . —"-‘rPVL
W DC Load
AC Power Power Meter
Oscilloscope
A
L 4 J
: Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
AC Voltmeter DC Ammeter Adjustable
AC Input Line E Power Supply y
';! > — Load
Fe ¢+
—I 1kQ+0.1% :

=

=

tel

I+

e

0.015u|FT1 0% |®

|| J

—»| Effective value Leakage Current Effective Value of Voltmeter[V]
Voltmeter value [A] 1k [0

Figure B { IEC60601-1)
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