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Load Current [A]

load current.

Note: Slanted line shows the range of the rated

Model PMA15F-5
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
~~=fFF~-~ InputVoll. 200V
—-=0—-- [nputVolt. 230V Load Input Current [A]
\ Current Input Volt. | [nput Volt. | Input Valt.
N [A] 100[v] | 200[v] | 230[v]
0.40 N 0.0 0.023 | 0020 | 0.020
< Noa 06 - 0.088 | 0.057 | 0.053
5 030 x/“ 1.2 0.146 | 0092 | 0.085
5 o 18 0205 | 0126 | 0.115
2 020 // N 24 0.264 | 0158 | 0.145
g P I 3.0 0.223 | 0189 | 0.172
e I g < 3.3 0.353 | 0207 | 0.187
0.10 e g ] N — - - -
e \ _
0.00 i - - - -
0.0 1.0 2.0 3.0 - - - -
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Model PMA15F-5
Temperature 25°C
Iltem Input Power {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —=A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——CO—-~ InputVolt. 230V Load Input Power [W]
50 \ Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 200[V] 230[V]
40 \\ 0.0 1.00 1.50 1.70
=3 \\ 0.6 4.70 5.00 5.20
B a0 N 1.2 8.60 8.80 8.90
§ 18 12.80| 1260 12.80
] % 2.4 17.00 16.70 16.80
o 20
£ /u,/\ 3.0 21.30 20.30 20.30
- N 3.3 23.60 22.50 22.40
10 L AN
LT \ SN RN B R
0 _ - - -
0.0 1.0 2.0 3.0 — - - -
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model PMA15F-5
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
---FF-- Load 50%
~—f—— Load 100% Input Efficiency
86 Voltage [%]
N N V] Load 50% Load 100%
78 AV k.
N, AN o 75 68.7 66.2
—_ O i e et N N N
=" - T 2
T 62 N N : .
= 120 72.0 727
£ 54 J > 200 70.7 74.6
i :‘:\ N 230 70.0 746
46 N 8 264 68.7 73.8
38 :\ Y 280 68.7 73.1
R \‘\ - - -
30 N
50 100 150 200 250 300
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Model PMA15F-5
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— [nputVolt. 100V | 2.Values
~~~FF~~ InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Efficiency [%]
86 ~ Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[v] | 200[v] | 230[v]
78 N
0.0 - - -
— 70 _prs 4:@ 0.6 651 | 611 | 588
= w
= A’/ R 1.2 711 69.4 68.7
S T ‘ 1.8 715 | 727 | 715
g o4 AN 2.4 717 | 730 | 726
- b 3.0 709 7456 746
46 N 3.3 70.3 74.0 74.3
38 *Q - - - -
30 - - - -
0.0 1.0 2.0 3.0 - - . .

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model PMA15F-5
Temperature 25°C
Item Power Factor (by Input Voltage) Testing Circuitry  Figure A

Object

1.Graph 2 Values
-—-FF-- Load 50%
—&—— Load 100% Input Power Factor
0.8 Voltage
] V] Load 50% Load 100%

07 Ek‘ 75 0.661 0.719
§ 05 J.?A""--.._ 85 0.635 0.689
':(33 .. ) ~J 100 0.601 0.658
- el B 120 0.573 0.623
o 05 - =y .
3 N @ N 200 0.489 0.533

ol
“ oa N 230 0.468 0.513
264 0.451 0.492
0.3 280 0.444 0.485
0.2
50 100 150 200 250 300
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Model PMA15F-5
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- |InputVolt. 200V
——0O—-- InputVolt. 230V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
[Al 100[V] 200[V] 230[V]
0.7 ;;b——ﬁ 0.0 0.435 0.366 0.362
- --"'"-ﬂ-_— . . . .
5 o6 | 0.6 0.534 0.439 0.426
e - //A’ N, 1.2 0.585 0.478 0.456
L /( - -
505 P —'_-_:8—___:.:-9 =Sy — O 1.8 0.621 0.502 0.483
g L rE 24 | 0642 | 0524 | 0501
o T el
0.4 3.0 0.659 0.536 0.514
3.3 0.669 0.543 0.521
0.3 N -- - - -
0.2 — - - -
0.0 1.0 2.0 3.0 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- & - BC-10416
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Primary inrush current

<

Model PMA15F-5
Temperature 25°C
[tem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input - Load 100 %
Current
[20A/div] Primary inrush current :
75A
A Secondary inrush current :
Input \ H ’ W 1.0A
Voltage
st I 4 AT AT AR
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input L Load 100 %
Current
[20A/div] Primary inrush current :
13.9A
- \ Iﬂ\ Iﬂ\ “\ In\ In\ Secondary inrush cur;egtp:\
npu .
Voltage
movens. IOV
Time [50ms/div]
A A

Secondary inrush current

or

-

-7 - BC-10416
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Model PMA15F-5
Temperature 25°C
ltem Leakage Current Testing Circuitry 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-10416
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Input Voltage [V]

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

Model PMA15F-5
- Temperature 25°C

ltem Line Regulation Testing Circuitry  Figure A

Object +5V3A
1.Graph 2 Values

-=-=-EF-- Load 50%
—4—— Load 100% Input Output Voltage
Voltage VY

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

5.12 \Q N 75 5.089 5.079
> . 85 5.089 5.079
@
g > 5 LN 100 5.089 5.079
S 508 2 —— ‘\i:ﬂ 120 5.090 5.082
5 N N 200 5.090 5.084
2 506 ) 3
E N 230 5.090 5.084

5.04 } 3 264 5.090 5.084

3 3 280 5.090 5.084
[, I,
5.02 R 4 - - -
5.00
50 100 150 200 250 300

BC-10416
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Model PMA15F-5
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +5V3A
1.Graph —A—— InputVolt. 100V |2.Values
~=--EF-- InputVolt. 200V
— —0—-- I[nputVolt. 230V Load Output Voltage [V]
\ Current Input Volt. | Input Volt. | Input Volt.
5.14 N [A] 100[V] | 200[v]l | 230[V]
512 \: 00 [ 5095 [ 5006 | 5.006
% 2 0.6 5.093 5.094 5.094
0 510
9 Bl o | N\ 1.2 5.091 5.091 5.091
S gl
S 508 ==, 1.8 5088 | 5089 | 5.089
2 =
3 506 N 24 5.085 5.086 5.086
3 3.0 5079 | 5.084 | 5.084
5.04 :;" 3.3 5.076 5.082 5.082
N - - - -
N
5.02 N — - - -
5.00 - - - -
0.0 1.0 2.0 3.0 —- - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10416
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Model PMA15F-5
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Ohject +5V3A
Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
Min. Load (0A) ——
Load 100% (3A)
100 mv/div
10 ms/div 10 ms/div
Min. Load (QA) «——
L.oad 50% (1.5A)
100 mV/div
10 ms/div 10 ms/div
— 11 = BC-10416
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Model PMA15F-5
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +5V3A
1.Graph 2.Values
—2A—— Input Volt. 100V
— —O—-— Input Volt. 200V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
90 [A] 100 [V] 200 [V]
S 80 0.0 15 10
E, 20 0.2 ;g 15
) 1. 15
2 60
= 1.8 30 15
S 50
® 2.4 30 15
- 40
IS 3.0 30 15
e 30 A & 2 3.3 30 15
20 - - -
hA—a o o -0
10 &= - - -
0 -- - -
0 1 2 3 . R 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] 9‘—?
| |

T1

Fig. Complex Ripple Wave Form

S 12 - BC-10416
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Model PMA15F-5
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +5V3A
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 20 20
2 0.6 20 20
E 70 — Aa :
- A 12 30 20
© 60 4
S 50 1.8 50 30
& / \ 2.4 70 35
2 40 o
hQ:- / o N 3.0 70 40
30 / Pt 3.3 70 40
20 p0——&-—-o - R R
10 - - -
0 - - -
0 1 2 3 . - -

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-10416
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Model PMA15F-5
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +5V3A
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 95 50
——
) 15
2 120
= 25 30 15
= 100
® 50 5 5
= 80 N
2 - B -
x 60 N _ _ _
C
40 A\ )\ H© &= - - -
20 \ﬁw e — - - -
0 I — ~ - ;
-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-10416
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Model PMA15F-5
ltem Ambient Temperature Drift Testing Circuitry _Figure A
Object +5V3A
1.Graph —A—— InputVolt. 100V | 2.Values
~--EF~-~ InputVolt. 200V
—-—0—"-- InputVolt. 230V Ambient Output Voltage [V]
< Temperature | Input Volt. | InputVolt. | Input Volt.
5.14 N N [°C] 100[V] | 200[vV] | 230[V]
512 N ) -20 5074 | 5079 | 5.079
> \\: N -10 5075 | 5080 | 5.080
& 510 < 0 5077 | 5081 | 5.082
S 508 FW%&:%@:& 10 5078 | 5083 | 5083
g 505 AN N 20 5079 | 5.084 | 5.084
3 AN N\ 25 5080 | 5085 | 5.085
5.04 N N 30 5.081 5085 | 5.085
5.0 \‘: \: 40 5.081 5.085 | 5.085
\ 50 5.081 5.084 | 5.084
5.00 AN 60 5080 | 5083 | 5083
40 -20 0 20 40 60 80 ~ N _ R

Ambient Temperature [°C]
Load 100%

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

- 15 - BC-10416
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Model PMA15F-5
ltem Qutput Voltage Accuracy Testing Circuitry Figure A
Object +5V3A

1.0utput 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 : 85 - 264V
Load Current : 0 - 3A

* Qutput Veltage Accuracy = t{Maximum of Output Voltage - Minimum of Output Voltage) / 2

. Cutput Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Oufput Voltage

2 Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voeltage[V] | Value [mV] | Ration [%]
i 50 264 0 .089
M:a)lclmum Voltage 5.0 13 +0.3
Minimum Voltage -10 85 3 5.073
- 16 - BC-104186
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Model PMA15F-5
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +5V3A
1.Graph 2.Values
Time since Output
. start Voltage
5.14 H] V]
5.12 0.0 5.068
>
= 510 0.5 5.0866
2 1.0 5.086
s 5.08 50
g . 5.066
‘g 5.06 3.0 5.066
3 504 4.0 5.086
0 50 5.086
5 6.0 5.066
5.00 7.0 5.066
0 2 4 6 8 10 8.0 5.066
Time [H]
Input Volt, 230V
Load 100%

* The characteristic of AC100V is equal.

- 17 - BC-10416
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Model - PMA15F-5
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +5V3A
1.Graph
[ Load 100% Input Volt. 100V |
Output (
Volt.
(vidivl| |
1]
[ Load 100% Input Volt. 230V
Output (
Volt.
Vvl [
0
Vot o AWMV
volr, ° Wy
Time [50ms/div] Time [50ms/div]
2. Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100 v 133.3 25 135.8 22.5 27.5
230v 129.0 1.8 130.8 118.5 28.5
Output _ch/../________f I_ _____ .Y
Volt. 100//0>/ Il \
= i | — o
>
Input
Volt.
18 - BC-10416
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Model PMA15F-5
Temperature 25°C
ltem Held-Up Time Testing Circuitry  Figure A
Object +5V3A
1.Graph 2.Values
---BF-- Load 50%
A Load 100% Input Hold-Up Time
1000 = — Voltage [ms]
- - V] Load 50% | Load 100%
=
- | i Frv — 75 21 8
E 1IN 1 L - B5 31 13
— 100 N L T
g = — 5 100 48 21
= AV N, 120 75 35
by 5
=) 2\ 200 236 117
S 10 b/ 230 318 160
I \\ ‘-\
- = 264 426 217
LY AY
280 433 247
p LN - : :
50 100 150 200 250 300
Input Voltage [V]
This duration covers from Shut-off of input
veoltage to the moment when output voliage
descends to the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.
- 19 - BC-10416
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Model PMA15F-5
Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +5V3A
1.Graph —A——— InputVolt. 100V | 2.Values

---EF-- InputVolt. 200V
——0O—-- Input Volt. 230V Load Time [ms]
1000 < Current Input Volt. | InputVolt. | Input Volt.
...EU:. Ao~|— . [A] 100[V] | 200[V] | 230[V]
g B = v :__-g: — ol \\a 0.0 - - -
~ T e NS¢~ 0 0.6 114 541 720
A B

g 1 == = 12 61 293 394
@ S— e > 1.8 39 198 269
© —
= TN, 2.4 29 147 202
8 10 . 3.0 22 114 162
9 — 3.3 19 106 146
=) hY
[(}] —_— - - -
IS ~,
= - - - -
‘é’ 1 - - - -
- 0.0 1.0 2.0 3.0 - - - -

Load Current [A]

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

- 20 - BC-10416
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Model PMA15F-5
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +5V3A
1.Graph 2. Values
---FF-- Load 50%
—2&—— Load 100% Ambient Input Voltage
100 \ Temperature V]
A ) [°C] Load 50% Load 100%
N N
80 I N =20 45 58
N N
5 N N -10 44 58
% 60 ™ NG 0 44 58
S T T \ 10 43 57
" 3~ - g - ) 20 44 58
2 N N 25 44 58
N N 30 43 58
\\ \\ 40 44 59
,\n 50 44 60
0 60 44 61
-40 -20 0 20 40 60 80 — - -
Ambient Temperature [°C]
Note: Slanted line shows the'range of the rated
ambient temperature.
- 21 - BC-10416
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Model PMA15F-5
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +5V3A
1.Graph 2 Values
—A InputVolt. 100V
—&—— InputVolt. 230V Output Load Current [A]
Voltage Input Volt. Input Volt.
iv] 100[V] 230[V]
6 S
. ] 5.00 466 5.85
2 % il I 4.75
o . : - -
& 4 NS 4.50 - -
L 4.00 - -
3 3.50 - -
3 2 3.00 ~ -
2.50 - -
2.00 - -
0 1.50 - -
0 2 4 6 8 1.00 _ j
Load Current [A] 0.50 - .
Note: Slanted line shows the range of the rated 0.00 - -
load current,
29 . BC-10416
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Model PMA15F-5
Item’ Overvoltage Protection Testing Circuitry  Figure A
Object +5V3A
1.Graph 2. Values
r——fe—  Input Volt. 100V
--~~EF~~ InputVolt. 230V Ambient Operating Point [V]
\ Temperature Input Volt. Input Volt.
\ \ [°C] 100[V] 230[v]
6.6 N N -20 6.71 6.71
\
% \?: \\ -10 8.71 6.71
-C% 6.2 N N\ 0 6.71 6.71
) N\, 10 8.71 6.71
g .. N 20 6.71 6.71
§ ' \\ \\ 25 6.71 6.71
\\ \\ 30 6.71 8.71
5.4 N N\ 40 6.70 6.70
\‘ \ 50 6.70 6.70
5.0 60 6.70 8.70
-40  -20 0 7 40 60 80 _ - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10416
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: Temperature Chamber
Electronic | A -
> Switch > p-¢ Power Supply ¢ p| Electronic ol
e = DC Load
AC Power Power Meter
Oscilloscope
A
A 4
: Refay Unit
> DVM
Data Acquisition/Control Unit
Figure A
AC Volimeter DC Ammeter Adjustable
AC [nput Line E Power Supply
';g > — Load
e b
—| 1kQ+0.1% I
o
5
I+
o
0.015uIFT1.0% =
[} J
- Effective value Leakage Current Effective Value of Volimeter[V]
Voltmeter Value [A] = 1k Q]

Figure B { IEC80601-1)
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