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Model PMA30F-15
Temperature 25°C
ltem Input Current {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
~~=FF=~=~. InputVolt. 200V
—-=O—-~= Input Volt. 230V Load Input Current [A]
Current Input Volt. | Input Volt. | Input Volt.
:,: [A] 100[V] | 200[V] | 230[V]
0.8 N\ 0.0 0.047 | 0.036 | 0.036
< AY 0.4 0.158 0.111 0.103
— N
E s A 0.8 0.275 | 0.170 | 0.154
8 1.2 0.385 0.236 0.216
[~
=y AN 16 0498 | 0296 [ 0.270
= P - :_,S}\E;;.*d _ 2.0 0612 | 0.358 | 0.325
s / g \ 2.2 0.671 0.389 0.353
. o L~ \ - - - -
ﬁ":_._—'—'-a—/ \ .
0.0 - - - -
0.0 1.0 20 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Load Current [A]

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

Model PMA30F-15
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---E+-- |InputVolt. 200V
——0O—-~ |nputVolt. 230V Load Input Power [W]
50 Current Input Volt. | Input Volt. | Input Volt.
N [A] foo[v] | 200(v) | 230(v)
40 N A 0.0 200| 250 290
g‘ ')4%\5 0.4 8.50 9.70 10.00
B a0 / N 0.8 1610 1610 16.20
3 P 12 2340 2350| 23.90
= N 1.6 31.00| 3050] 30.80
g% N 2.0 38.90| 37.60| 37.80
/ \\ 2.2 43.00 41.20 41.40
10 /,? ] _ i _ _
W, N — 5 - -
o - B
0.0 1.0 20 _ _ _ _
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Model PMA30F-15
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
-==FF-- Load 50%
—A——  Load 100% Input Efficiency
86 Voltage [%]
8 N 1 V] Load 50% Load 100%
e B YN Ea 75 74.4 72.2
— 70 |—£A) BN G 85 75.5 74.9
‘6‘_9.. k\ \\
A\ 100 76.3 77.2
> o N
§ 120 76.6 78.8
£ 54 J N 200 74.7 80.1
i t\ N 230 736 795
46 N LS 264 728 78.6
a8 N . 280 71.9 78.0
N N _ N -
30
50 100 150 200 250 300

[nput Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model PMA30F-15
Temperature 25°C
ltem Efficiency {(by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolf. 100V | 2.Values
-=--EF== InputVolt. 200V
——0—-- [nputVolt. 230V Load Efficiency [%]
86 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] | 200[V] 230[V]
78 0-0 - - -
— 70 0.4 70.7 62.0 60.1
2
= 0.8 74.7 74.7 74.2
9 g2
= 1.2 77.1 76.8 75.5
% 54 16 77.8 78.8 78.1
2.0 77.2 80.1 79.5
46 22 76.9 80.2 79.8
38 = _ _ _
30 - - - -
0.0 1.0 2.0 — ; " .

Load Current [A]

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

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

Model PMA30F-15
Temperature 25°C

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

QObject
1.Graph 2 Values

——wf}F-~ Load 50%
—&—— Load 100% Input Power Factor
0.8 Voltage
vl Load 50% Load 100%

0.7 . 75 0.645 0.686
g o8 [ RE— | osm | 0w
© B O Z i
- N\, N 120 0.563 0.600
o 05 = B
3 N i =T 200 0.487 0.517
o4 230 0.469 0.500

264 0.452 0.481
0.3 280 0.447 0.475
0.2
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 PMA30F-15
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—0—-- InputVolt. 230V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[v] | 200[V] 230[V]
0.7 0.0 0.426 0.347 0.349
5 oe e 0.4 0.535 0.435 0.424
IR 0.8 0.585 0.472 0.458
5 05 g - 1.2 0606 | 0499 | 0.482
: | /| e il 1.6 0622 | 0514 | 0.495
PN ¢ ’ BT 2.0 0635 | 05256 | 0.505
m/ 2.2 0.640 0.529 0.510
0.3 . - - - -
0.2 - - - -
0.0 1.0 2.0 . _ _ _
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M -
= AR Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input - U R O B = BT 100 %
Current
[20A/div] Primary inrush current :
11.1A
1A Secondary inrush current :
Input H I \ 17 A
Voltage
vt T A AT
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
221A

Secondary inrush current ;

et \”ﬁ”! A |

[200V/div] v v

—
[ =
et
-
-_—
—
——]
-
—
-
I—
— ]
-
m—
|t
——
E—
—]
|
~m—
| et
———]
—
—
I
o
I
—_|
| et
m————
I
e—

=
-
-
-
L —
-2
-
-
==
L=
-
=]
-]
L —

Time [50ms/div]

Primary inrush current Secondary inrush current

b
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Model PMA30F-15
Temperature 25°C
Item Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
: 100 [V] 200 [V] 240 [V]
IEC60601 Both phases 0.03 0.06 0.08 Operation
One of phases 0.04 0.10 0.12 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-10423
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Model PMA30F-15

item Line Regulation

Temperature

25°C

Testing Circuitry Figure A

Object +15V2A

1.Graph
=--B--- Load 50%
—2&A—— Load 100%
16.30 .
P, N,
16.20 h .
s < A
% 15.10 N
S 15.00 —Ja-n?@-& & :"{ﬂ-ﬁ—
2 1490 L A
e |
© 14.80
\\ \\
14.70 \\ ‘\\
14.60 A

50 100 150 200 250
Input Voltage [V]

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

300

2.Values
Input Output Voltage
Voltage V]
vl Load 50% Load 100%
75 15.004 15.000
85 15.004 15.001
100 15.004 15.002
120 15.005 15.002
200 15.005 16.003
230 15.005 15.003
264 15.005 15.003
280 16.005 15.004

BC-10423
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Model PMA30F-15
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
~-~fEF~~ InputVoit. 200V
—+—O—-- |InputVolt. 230V Load QOutput Voltage [V]
< Current Input Volt. | Input Volt. | Input Volt.
15.30 ~ [A] 100[V] | 200[v] | 230[V]
AN
15.20 \\: 0.0 15.007 | 15.008 | 15.008
2. ™ 0.4 15.006 | 15.007 | 15.007
Q
g 1070 ™ 0.8 15.005 | 15.006 | 15.006
g 15.00 B Rt fi, B— %H 1.2 15.004 | 15.005 | 15.005
"g'_ 14.90 N 16 15.003 15.005 15.005
3 2.0 15002 | 15.004 | 15.004
14.80 Q 22 15.002 | 15.003 | 15.003
P - - - -
N
14.70 \\ — - - -
14.60 - - - -
0.0 1.0 2.0 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
10 - BC-10423
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Model PMA30F-15
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +15V2A
[nput Volt. 100 v Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
———— [ 1" 2 |
Min. Load (0A) «——
Load 100% (2A)
\h—;
200 mv/div
10 ms/div 10 ms/div
Min. Load (0A) «——
Load 50% (1A)
200 mV/div
10 ms/div 10 ms/div
- 11 - BC-10423
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Model PMA30F-15
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +15V2A
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 10 10
E 20 0.4 20 15
(]
& 60 " 0.8 25 15
g . /‘ 1.2 30 15
>
° L M 1.6 40 15
s /"‘ 2.0 45 15
30 g 2.2 60 15
20 /g_//i_/ o o é_ -0 - B B
10 T_// - T A\ A — i i
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] 9‘—?
| |

T1

Fig. Complex Ripple Wave Form

.12 - BC-10423
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Model PMA30F-15
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +15V2A
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]
0.0 15 15
s ¥ 0.4 35 15
E 70 :
@ 0.8 35 15
© 60
S 1.2 40 25
Z 50
@ 1.6 40 25
Q. A
= 40 N —— 2.0 60 30
30 & -0
/ oS 2.2 60 30
20 . - T - - -
10 . = . .
0 . - - -
0 1 2 _ _ _

Load Current [A]

Measured by 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
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Model PMA30F-15
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +15V2A
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 -30 125 75
-
(]
2 120
= . 25 45 15
< 100 i
° : 50 40 15
4 80 B -,
2 - B B
x 60 . _ _ _
40 8- g ~ - -
20 T, : = - -
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-10423
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Model PMA30F-15
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V2A
1.Graph —A—— InputVolt. 100V | 2.Values
---FEF-- InputVolt. 200V
—=0O—"-- |nputVolt. 230V Ambient Output Voltage [V]
S Temperature | InputVolt. | Input Volt. | Input Volt.
1530 S ~ [°C] 100[V] | 200[V] | 230[V]
15.20 \: \: -20 15.011 | 15.013 | 15.014
> ‘\ * -10 15.011 15.013 15.014
1))
o 1510 N 0 15012 | 15.014 | 15.014
S 1500 BB A | 10 15011 | 15.012 | 15.012
=] '\\ \\ 20 15.014 | 15.015 | 15.015
£ 14,90 2
3 N N 25 15.013 | 15.015 | 15.015
14.80 . :\ 30 15.014 | 15.015 | 15.015
< N '
14.70 \\ \\ 40 15.012 | 15.014 | 15.014
N \ 50 15.007 | 15.008 | 15.008
14.60 60 15.001 15.002 15.002
-40 -20 0 20 40 60 - . - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-10423
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1.0utput Voltage Accuracy

Temperature : -10 - 50°C
Input Voltage : 85 - 264V
Load Current : 0 - 2A

Output Voltage Accuracy

Model PMA30F-15
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +15V2A

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.

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

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
ltem Temperature| Input Cutput Output Voltage Accuracy
[°C] Voltage[V] Curreni[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 20 264 0 15.011 7 0.1
Minimum Voltage 50 85 2 14.998 - o
BC-10423
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Model PMA30F-15
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +15V2A
1.Graph 2 Values
Time since Output
start Voltage
15.20 0.0 15.002
>
= 15.10 0.5 15.002
2 1.0 15.002
= 15.00
<Q 20 15.002
‘g’_ 14.90 3.0 15.002
3 14.80 40 15.002
1470 5.0 15.002
47 6.0 15.002
14.60 7.0 15.002
o 2 4 6 8 10 8.0 15.002
Time [H]
Input Volt. 230V
Load 100%

* The characteristic of AC100V is equal.

- 17 - BC-10423
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Mcodel PMA30F-15
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +15V2A
1.Graph
[ Load 100% Input Volt. 100V ]
Qutput
Volt.
r2vidiv)| |
0
[ Load 100% Input Volt. 230V ]
Output
Volt.
[2v/div)| |
0
veet o WAV
Valt, 0 m

Time [50msidiv] Time [50ms/div]
2. Values [ms]
Input VoIt Time Td Tr Ts Th Tt
100V 159.0 10.3 169.3 249 40.6
230V 143.0 9.8 152.8 128.0 41.2
Qutput ,_EO_D/ _ﬁ.___.__ﬂ! !_ _____ Y
Volt. 10% 1 \
4 I I |} e i e S
M -
|
Input |
Volt. 1
Td Tr b Th| Tf
< DE—>> ' ' D>
Il
Ts HE
< > I
- 18 - BC-10423
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Model PMA30F-15
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +15V2A
1.Graph 2.Values
~==-FEF-- Load 50%
—&—— Load 100% Input Hold-Up Time
1000 = — Voliage
u\‘ — “E" V] Load 50% Load 100%
- '_‘_ga—" 'K - 75 23 9
£ N 85 33 14
S L0 Pl
g = = S 100 51, 23
= e Y 120 79 38
o 78
2 200 250 126
§ 10 A 230 336 172
a0 N 264 451 233
LY iKY
280 511 265
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-10423
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Model PMA30F-15
Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +15V2A
1.Graph —A—— Input Volt. 100V | 2.Values

--~fF~-~ inputVolt. 200V
—+—O—- InputVolt. 230V Load Time [ms]
. 1000 - Current Input Volt. | InputVolt. | Input Volt.
E o o [A] 100[V] | 200[V] | 230[V]
"'-.._U' —-—, N 0 0 _ _ _

2 S RSN -
= T80 & 8 0.4 123 464 648
c 100 ~ -
8 — = 0.8 65 264 364
] ~ LY
» e — 5 1.2 43 213 281
"é& e N 1.6 30 162 212
g 10 ) 2.0 22 129 164
] = 2.2 21 114 137
Q LY -
@ -— - - -
§ AN
= - - - -
% 1 - - - -
[ .
- 0.0 1.0 2.0 _ - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PMA30F-15
Minimum [nput Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +15V2A
1.Graph 2 Values
-~~fF~-- Load 50%
—4—— Load 100% Ambient Input Voltage
100 \ Temperature V]
3 5 [°Ci Load 50% Load 100%
\ N
80 \\ \\ -20 45 54
= N\ N -10 45 54
S 0 N N\ 0 45 55
§ b T 10 45 55
= [ BB =B - B3 -~ -~ 20 45 56
g 40 S
c :\ \\ 25 45 56
N N 30 45 57
\\, \‘- 40 45 57
\: 50 46 58
0 60 46 59
-4Q =20 0 20 40 60 — - -
Ambient Temperature [°C]
Note: Slanted [ine shows the range of the rated
ambient temperature.
- 21 - BC-10423
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Model PMA30F-15
Temperature 25°C
ftem Overcurrent Protection Testing Circuitry Figure A
Object +15V2A
1.Graph 2.Values
—A . InputVolt. 100V
——&—— |nput Volt. 230V Output Load Current [A]
20 Voltage Input Volt. Input Volt.
N \%i 100[V] 230[V]
=~
16 o~ I 15.00 3.90 517
% X 14.25 - -
& 12 = 13.50 - -
=t 12.00 - -
3 8 10.50 - -
a 9.00 - -
4 7.50 - -
8.00 - -
0 4.50 - -
0 2 4 3.00 ) i
Load Current [A] 1.50 - -
Note: Slanted line shows the range of the rated 0.00 - -
load current.
22 - BC-10423
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Model PMA30F-15
ltem Overvoliage Protection Testing Circuitry  Figure A
Object +15V2A
1.Graph 2 Values
—A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
26.0 < Temperature Input Volt. Input Volt.
N N [°C] 100[V] 230[V]
25.0 S .
. h, \ -20 22.89 22.82
%‘ 24.0 \Q N -10 23.03 22.96
5 A N ] 23.10 23.10
o 230 - .
) N 10 23.24 23.24
=
= N AN 20 23.38 23.38
® 220 \c N
g :\ N 25 23.45 2345
21.0 S N 30 23.52 23.52
20.0 [\ R 40 23.66 23.59
' N\ N
5 50 23.80 23.73
19.0 60 23.87 23.87
-40 -20 0 20 40 60 _ - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10423
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Temperature Chamber

gectonic. | |[IC| | === )
> Switch » »4 Power Supply | »| Electronic Yy |-
wite i ‘. DC Load
AC Power Power Meter | |  Hoems
Oscilloscope
A
v J
: Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
AC Voltmeter DC Ammeter Adjustable
AC Input Line E Power Supply
> — Load
—| 1kQ+0.1% I
o
5
I+
o
O.O15u|F-T+‘l.O% s
| J
| Effective value Leakage Current Effective Value of Volimeter[V]
Voltmeter value [A] 1k [

Figure B ( IEC60601-1)
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