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Load Current [A]

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

Model PMA30F-24
Temperature 25°C
Itemn Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---FF-- InputVolt. 200V
——O—-- InputVolt. 230V Load Input Current [A]
1.0 Current Input Volt. | Input Volt. | Input Volt.
;t [A] 100[V] 200[v] 230[V]
0.8 N 0.00 0052 | 0038 | 0037
% \\ - 0.20 0.144 0.093 0.085
E 0.6 0.40 0.231 0.145 0.135
3 0.60 0.318 0.196 0.177
= N 0.80 0.405 | 0246 | 0225
g o4 PN 1.00 0.494 | 0294 | o0.268
P - N\ 1.20 0584 | 0342 | 0311
02 P N\ 1.30 0629 | 0367 | 0333
%.- & ) 1.43 0.688 0.398 0.361
0.0 - - - -
0.0 04 0.8 1.2 16 — _ - -
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model PMA30F-24
Temperature 25°C
ltem Input Power (by Load Current} Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
~---E--- |InputVolt. 200V
—-—O—-- Input Volt. 230V Load Input Power [W]
50 Current Input Volt. | Input Volt. | nput Volt.
N [A] 100[v] | 200[vi | 230[V]
40 %ﬁ 0.00 2.30 2.60 2.90
g “\\ 0.20 7.60 7.90 8.00
8 30 \ 0.40 13.30 13.40 13.90
§ 0.60 19.00| 1920 19.20
*g 20 \\\ 0.80 24.70 24.80 25.10
£ / \\ 1.00 30.70| 3030 3060
/ﬁ" \\ 1.20 36.90 35.80 36.10
10 g N 1.30 4000| 3860 38.80
( 1.43 4410 42.30 42.50
0 _ . - .
0.0 0.4 0.8 12 1.6 . _ . _
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Model PMA30F-24
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2 Values
---fF-- Load 50%
—4&—— Load 100% Input Efficiency
86 Voltage (%]
Y A - [\ Load 50% Load 100%
78 N, A
I e B . 75 74.6 73.0
‘\ =
< 70 \\ N 85 75.7 75.6
: "\ ‘\ 100 76.4 77.9
g % 120 76.8 79.5
2 54 J N 200 75.3 80.8
i :\ N 230 749 80.3
46 N N 264 74.6 79.5
38 LN N 280 73.9 78.9
N N = - _
30 \‘
50 100 180 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage. :
- 3 . BC-10424
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Note: Slanted line shows the range of the rated
load current.

Model PMA30F-24
Temperature 25°C
[tem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V |2 Values
-=-=-EF-~- |InputVolt. 200V
—-=0=—'= |nputVolt. 230V Load Efficiency [%]
86 ! Current Input Volt. § Input Volt. | Input Volt.
. g [A] 100[v] | 200[v] | 230[V]
! =8 N 0.00 - i -
G K
— 70 /,ﬂf N 0.20 63.3 60.9 60.2
X 4
— 7 ‘\ 0.40 72.2 71.7 69.1
g 62 & ~
5 0.60 75.8 75.0 75.0
S 54 N 0.80 777 774 76.5
T, AN
N 1.00 78.1 79.2 78.4
48 N 1.20 78.0 80.4 79.8
38 N 1.30 78.0 80.8 80.4
N
\ 1.43 77.8 81.1 80.7
30 - - - -
0.0 04 0.8 1.2 1.6 - - - -
Load Current [A]
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Model PMA30F-24
Temperature 25°C

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

Object
1.Graph 2.Values

' “wwpl~=- Load 50%
—2&—— Load 100% Input Power Factor
- 08 - Voltage
V] Load 50% | Load 100%

0.7 . 75 0.647 0.686
L X 85 0.622 0.662
g 08 N » 100 0.596 0.634
© =i T : .
v o5 N T 120 0.567 0.603
2 N i = Ay 200 0.489 0.520
™ 04 230 0471 0.502

264 0.452 0.484
0.3 280 0.448 0.477
0.2
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model PMA30F-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —iA—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- InputVolt. 230V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
\Q [A] 100[V] 2001 230[V]
0.7 N 0.00 0442 | 0.342 | 0.345
5 o8 ] 12 0.20 0.528 0.422 0.408
g 0.
D e | omT | oo | oo
2 17 SET T N 0.80 0608 | 0504 | 0.485
3 . ,@: " . . . .
oy /EF’ 1.00 0621 | 0514 | 0.495
( d 1.20 0.632 0.523 0.504
0.3 1.30 0.635 0.526 0.507
1.43 0.640 0.531 0.511
0.2 — - - -
0.0 0.4 0.8 1.2 1.6 . _ _ _

Load Current [A]

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

Time

Model PMA30F-24
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input ey e e e S S s e o = ata s [ EL¢ 100 %
Current
[20A/div] Primary inrush current : .

Secondary inrush current :

o L LA RR AR AR KRR KRR
e UL
Time [50ms/div]
[C;:E:i:/] Primary inrush current :

Secondary inrush current ;

[60ms/div]

N

o

Secondary inrush current

103 A

1.8A

230V

60 Hz

100 %

242 A

14A

BC-10424
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Model PMA30F-24
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 240 [V]
IECG0601 Both phases 0.03 0.08 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 cne.
8 - BC-10424
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Model PMA30F-24
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +24V1.3A
1.Graph 2. Values
--~E+-- Load 50%
A Load 100% Input Output Voltage
Voltage V]
24.30 Y N [V] Load 50% | Load 100%
24.20 ) . 75 24.013 24.008
5 N | N
= 85 24.014 24.010
[1h]
& 24.10 \ N 100 24.015 24.011
S 2400 |G ot l{Hi— 120 24.016 24.013
5 N N 200 24,018 24.016
8- 23.80 b P
8 230 24.018 24.0186
23.80 % N 264 24.018 24.017
N k 280 24.019 24,017
N I,
23.70 " ~ ] — - -
23.60 AN

50 100 150 200 250 300
Input Voltage [V]

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

- 9 - BC-10424
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Model PMA30F-24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V1.3A
1.Graph —A—— [nput Volt. 100V | 2.Values
~==FE~=-- |InputVolt. 200V
—-—O—-- InputVolt. 230V Load Output Voltage [V]
\ Current Input Volt. | Input Volt. | Input Volt.
24.30 N [A] 100[V] 200[V] 230[V]
24.20 N 0.00 24.022 | 24.024 | 24.024
= A 0.20 24.018 24.022 24.022
& 2410 < 0.40 24016 | 24.020 | 24.021
§ 24.00 W-—D——E—-ﬁi@::ﬂ_ 0.60 24015 | 24.019 | 24.019
E-_ 23.90 N 0.80 24.014 | 24.018 | 24.018
a N 1.00 24.013 | 24.017 | 24.018
23.80 N 1.20 24.012 24.016 24.017
23.70 \\: 1.30 24.011 | 24.016 | 24.016
b 1.43 24010 | 24.015 | 24.016
23.60 - - - -
0.0 0.4 0.8 1.2 1.6 _ " - -
LLoad Current [A]
Note: Slanted line shows the range of the rated
load current.
10 BC-10424
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Model PMA30F-24
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +24V1.3A
[nput Volt. 100 V Response. t1=i2=50us. Typ
Cycle 1000 ms
Load Current /
[ dl t1 t2 P
Min. Load (0A) «——
Load 100% (1.3A)
v
200 mv/div
10 ms/div 10 ms/div
Min. Load (0A) ——
Load 50% (0.65A)
I Vv
200 mV/div
10 ms/div 10 ms/div
— 11 = BC-10424
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Model PMA30F-24
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +24V1.3A
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 15
E, 20 0.20 25 15
o 0.40 25 15
2 60
= 0.60 25 15
S 50
- A>¢/A 0.80 35 15
g " 1.00 35 15
e 30 A 1.20 40 15
2 /=:’ ———0——0——0 —m—vx\er’e 1.30 45 15
10 T/ 1.43 50 20
0 - - -
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 | |
Tl
Fig. Complex Ripple Wave Form
- 12 - BC-10424
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Model PMA30F-24
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +24V1.3A
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 0.00 10 15
£ 10 0.20 25 15
o 0.40 25 20
© 60
o 0.60 30 20
Z 50
@ 0.80 35 20
2 40
'n% 1.00 40 20
30 N 1.20 45 20
20 _,G—-—G—-—G—-—G—-—&\ 1.30 50 25
GA—0 :
10 T/ 1.43 50 25
0 - - -
0.0 0.4 0.8 1.2 1.6 — i 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
Tl
Fig. Complex Ripple Wave Form
- 13 - BC-10424
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Model PMA30F-24
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +24V1.3A
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 -30 190 90
- _—
o - 5 5
2 120
= ‘\ 25 45 15
S 100 "N\ 50 45 15
% 80 Q--E
2 - - -
@ 60 — B 3
10 \&W RN - : :
20 — : 2 ~ ) }
0 . . ‘ - - -
-40 -20 0 20 40 _ _ _
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10424
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Model PMA30F-24
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +24V1.3A
1.Graph —A—— ipputVolt. 100V [ 2.Values
-=~fF-- [nputVolt. 200V
—-—O—-- InputVolt. 230V Ambient Output Voltage [V]
24.40 Temperature | InputVolt. § Input Volt. [ Input Volt.
24.30 N\ [°C] 100[V] 200[V] | 230fV]
\\ \ -20 24034 | 24.040 | 24.041
< N
= 24.20 ™~ N 10 24.030 | 24.036 | 24.037
aQ
2 24.10 AN < 0 24.020 | 24.034 | 24.035
E ] 10 24029 | 24.033 | 24.034
2 2400 -
3 k\ \\ 20 24029 | 24.034 | 24.034
R N N 25 24.028 | 24.033 | 24.033
23.80 N l\ 30 24026 | 24.031 | 24.031
\\ - 40 24019 | 24.023 | 24.023
23.70 AN a
~.\ N 50 24.006 | 24.010 | 24.011
23.60 60 23.988 | 23.992 | 23.993
-40 -20 0 20 40 60 - - - -
Ambient Temperature {°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-10424
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Mode! PMA30F-24
ltem QOutput Voltage Accuracy Testing Circuitry Figure A
Object +24V1.3A
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 - 1.3A°
* OQutput Voltage Accuracy = 2(Maximum of Output Voltage - Minimum of Qutput Voltage) / 2
. Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2 Values
ltemn Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i A -10 200 0 24.045
M.a>.<|mum oltage +20 +0.1
Minimum Voltage 50 85 1.3 24.005
- 16 - BC-10424
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Model PMA30F-24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +24V1.3A
1.Graph 2 Values
Time since Output
24 .40 start Voltage
24.30 . ]
| 0.0 24,021
S 24.20 0.5 24,017
[1h]
E 24.10 1.0 24.017
~ 2.0 24.017
g 2400 3.0 24,017
g 23.90 4.0 24,017
5.0 24.017
23.80
6.0 24.017
23.70 7.0 24 017
0 2 4 6 8 10 8.0 24.017
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC100V is equal.
- 17 - BC-10424
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Model PMA30F-24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V1.3A
1.Graph
Load 100% Input Volt. 100V
Qutput
Volt.
[5vrdiv]||
0
Load 100% Input Volt. 230V
Output
Volt.
[5Vidiv]
0
et o [ WWAWWAMAWWWWV
Volt. 0 W\’
Time [50ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th T
100V 163.0 17.3 180.3 241 44.5
230V 132.5 17.3 149.8 1242 452
Output __9_9_0/ ________.f L _____ N
Volt. 10% El \
7 i
-
Input
Volt.
T
>
18 - BC-10424
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Model PMA30F-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +24V1.3A
1.Graph 2 Values
-=--BF-- Load 50%
—&—— Load 100% Input Hold-Up Time
1000 c - Voltage [ms]
\" - V] Load 50% Load 100%
5=
— ] Yt A 75 21 8
E |1 IIN T L - 85 31 13
= 100 i .
g " — 5, 100 48 22
= SE— AN 120 76 36
=) R\ 200 241 122
S 10 i/ 230 325 167
= — 264 437 226
i) AY
280 496 257
p LN -
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 {o the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.
- 19 - BC-10424
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Model PMA30F-24
Temperature 25°C
ltem Instantaneous interruption Compensation Testing Circuitry  Figure A
Object +24V1.3A
1.Graph —A—— InputVolt. 100V | 2.Values
-==B--=~ InputVolt. 200V
—-—O—-= Input Voli. 230V Load Time [ms)
__ 1000 = Current Input Volt. | Input Volt. | Input Volt,
£ —= = [A] 100[v} | 200[v] | 230[V]
“““““ . —
g - ""‘-E'n.:_.-' (B ___(\ 3 0.00 - - -
= . N i 0.20 139 422 539
c 100 N fﬁa--.g
S = S 0.40 80 331 463
& A 0.60 54 264 356
“é-i R 0.80 39 201 272
S 1 A 1.00 31 162 220
@ = 1.20 23 135 183
AN
3 - 1.30 22 122 170
£ 1.43 20 112 154
1
2 P - - -
- 0.0 0.4 0.8 1.2 1.6 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
20 BC-10424
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Mcodel PMA30F-24
Minimum Input Voliage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +24V1.3A
1.Graph 2.Values
---E+-- Load 50%
—&—— Load 100% Ambient Input Voltage
100 \ Temperature V]
A, [°C] Load 50% Load 100%
N N -
80 N, 2 -20 46 56
=) N AN -10 46 55
§, 60 N\ N 0 46 55
£ L s 10 48 56
o [H--- G -3~ {}E{i—--fa--\tz ) 20 46 56
3 40 N
£ N\ O 25 46 56
N\ N 30 46 57
\\ \\ 40 46 57
\: 50 46 58
0 60 46 59
-40 -20 0 20 40 60 — . -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
21 - BC-10424
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Model PMA30F-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +24V1.3A
1.Graph 2.Values
—A  InputVolt. 100V
m—eel——  nput Volt. 230V Output Load Current [A]
30 Voltage Input Volt. input Volt.
N V] 100[V] 230[V]
I N A © 24.0 2.55 3.39
2 N 22.8
[1}] 20 ] . - -
g 216 - -
S 19.2 - ]
E 16.8 - -
£ 10
@] 14.4 - -
12.0 - -
9.6 - -
0 7.2 - -
0.0 1.0 2.0 3.0 4.0 48 j _
Load Current [A] 24 - -
Note: Slanted line shows the range of the rated 0.0 - -
load current.
. I BC-10424
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Model PMA30F-24
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +24V1,3A
1.Graph 2.Values
—A—— Input Volt. 100V
---£F-- InputVolt. 230V Ambient Operating Point [V]
37 Temperature | Input Volt. Input Volt.
26 N N [°C] 100[V] 230[v]
_ N ] -20 33.23 33.16
E‘E“ 35 \: N -10 33.44 33.44
5 ., M 0 33.66 33.66
= 10 33.94 33.94
2 23 N AN 20 34.15 34.15
g N N 25 34.29 34.29
O 3 P AN
(S N 30 34.36 34.36
31 Q \: 40 34.64 34.64
N 5 50 34.92 34.85
30 60 35,13 3513
-40 -20 0 20 40 60 — - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
. 23 - BC-10424
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0.01 5u|FT1 .0%

%L 0FUH0L

-» Effective value
Voltmeter

|

Leakage Current
Value [A]

Figure B ( IEC60601-1 )

Temperature Chamber
Electronic |:] [___| |:| | -
. > »# Power Supply »| Electronic ~h.
Switch ' ™ v
DC Load
AC Power Power Meter | | B
Oscilloscope
A
' |
: Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
AC Voltmeter DC Ammeter Adjustable
AC Input Line i Power Supply !
- — Load

Effective Value of Voltmeter[V]

1k Q]

24 -
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