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Reference

Load Current [A]

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

Model PJMABOOF-24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---FEF-- InputVolt. 115V
——& —- InputVolt. 230V Load Input Current [A]
10 < Current Input Volt. Input Volt. Input Volt.
N [A] 100[V] 115[V] 230[V]
8 " 0.0 0.142 0.154 0.279
RN
< \ /A 4.0 1.353 1.188 0.687
% 5 1. 8.0 2.402 2.093 1.126
§ AN 12.0 3473 | 3.012 | 1567
5 P X T N\ 16.0 4566 | 3954 | 2018
Q 4 32
c o : 20.0 5.687 4.916 2.475
- /4 \\/
L &= N 24.0 6.829 5.897 2.938
2 azg o— " .
- - o 25.0 7.120 6.146 3.053
e 27.5 7.850 6.770 3.347
~ 0
0 10 20 30 — - - -
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Reference

load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model PJMABOOF-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---FEF-- InputVolt. 115V
——& —- InputVolt. 230V Load Input Power [W]
1000 Current Input Volt. Input Volt. Input Volt.
\\ [A] 100[V] 115[V] 230[V]
800 L 0.0 6.4 6.4 6.9
s \ 4.0 128.6 128.0 126.8
5 < 8.0 2356 | 2344 230.9
z 00 BN\ 12.0 3438| 3415| 3352
8 / < . . . .
5 J N 16.0 4538 | 4506 4407
Q Zd
g 40 o \ 20.0 566.3 | 561.7| 548.0
/E/' 24.0 680.5 674.9 656.0
200 . v 25.0 709.0 703.3 683.0
\ 27.5 782.0 7751 752.0
0 W/ 5 - - - -
0 10 20 30 — ~ _ _
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Model PJMABOOF-24
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry Figure A

Object
1.Graph 2. Values

---FF-- Load 50%
—&—— Load 100% Input Efficiency
100 Voltage [%]
N V] Load 50% Load 100%
92 p N\
N . DR 85 83.5 83.7

_ e F 100 84.3 85.0
Sk EEN N
= N\ \ 115 84.9 85.7
3 76 AN O
= g 200 86.3 87.9
S 68 230 86.5 88.3
L A 264 86.8 88.5

60 :< t\ 280 87.0 88.7

52 ki . — - -

N O\ _ R -
44
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 PJMAB00F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---FEF-- InputVolt. 115V
——& —- |Input Volt. 230V Load Efficiency [%]
100 < Current Input Volt. Input Volt. Input Volt.
- [A] 100[V] 115[V] 230[V]
92
R o g —o 0.0 - - -
< 84 P = ol ke - SR ;ﬂ 4.0 75.1 75.5 76.2
= /’E C 8.0 81.9 82.3 83.6
> 7 N
e 76 # \ 12.0 84.1 847 | 863
S 16.0 85.0 85.6 87.5
L AN
20.0 85.1 85.8 88.0
60 5 24.0 85.1 85.8 88.3
52 N 25.0 85.0 85.7 88.3
g 27.5 84.8 85.6 88.2
44 - - - -
0 10 20 30 — - i} -
Load Current [A]

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

BC-11629




Reference

—CO$EL

Input Voltage [V]

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

Model PJMAB00F-24
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2. Values
---fF-- Load 50%
—2A—— Load 100% Input Power Factor
10 : Voltage
Eﬂ{?‘_ ________ =z -\Eﬁ\\ V] Load 50% Load 100%
0.9 y N \ 85 0.994 0.997
. 3 100 0.991 0.997
508 \
E \ ‘) 115 0.988 0.996
. [ 200 0.952 0.983
007 2
g 230 0.934 0.973
o 06 264 0.909 0.959
280 0.734 0.756
0.5 i - _ -
0.4 ‘
50 100 150 200 250 300
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Model PJMAGOOF-24
Temperature 25°C
Iltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---FEF-- InputVolt. 115V
——& —- InputVolt. 230V Load Power Factor
— Current Input Volt. Input Volt. Input Volt.
3 =51 = "\0’ Al 100[v] | 115[v] | 230[v]
0.9 fop - : 0.0 0.451 0.362 | 0.107
. i 28 N 4.0 0.951 0.938 | 0.803
208 Y 8.0 0982 | 0975 | 0.892
':% Jil N\ 12.0 0.990 | 0.987 | 0.930
5 07 [i 16.0 0995 | 0992 [ 0.950
o 06 I ~ 20.0 0.996 | 0994 | 0.963
/ ! A 24.0 0997 | 099 | 0.970
05 /,' | | 25.0 0997 | 0996 | 0.973
Al N 27.5 0997 | 0997 | 0977
0.4 i - - - -
0 10 20 30 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PJMABOOF-24
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
Frequency 60 Hz
pu oy \VI\Y,\V,{_ AMMAMAMAAAAA] toas 100 %
Current
[20A/div] Primary inrush current :
15.2A
ey Y 1 VAN N AR Secondary inrush current :
e I
[100V/div] IRAARINEANRARRRANARARRAARILEA
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input A Av _u/\vl\VAVAVI\VAVAVAVAVAVJ\VAVAV}\VAVAVJ Load 100 %
Current
[20A/div] Primary inrush current :
38.8 A
\ n Secondary inrush current :
Input Hﬂﬂ I \ I 56 A
Voltage
[200V/div] ’ V UI \ V
Time [50ms/div]
Primary inrush current Secondary inrush current
-7 - BC-11629
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Model PJMAGOOF-24
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 115 [V] 240 [V]
IEC60601-1 Both phases 0.09 0.10 0.23 Operation
One of phases 0.16 0.19 0.43 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-11629
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Model PJMAGOOF-24

ltem Line Regulation

Temperature

25°C

Testing Circuitry Figure A

Object +24V25A

1.Graph
---EF-- Load 50%
—2A—— Load 100%
N
24.40 PN \
N
\ )
S 24.30 N N
8 24.20
-og \\ N
S 24.10 B8N H&%@L
5
£ 24.00 Q N
© N
23.90 \
AN AN
\\ \\
23.80 k N
23.70 -

50 100 150 200 250 300

Input Voltage [V]

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

2 Values
Input Output Voltage
Voltage V]

\Y| Load 50% Load 100%
85 24110 24,108
100 24.110 24107
115 24.110 24107
200 24.110 24.108
230 24.110 24.108
264 24.110 24107
280 24110 24107
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Model PJMABOOF-24
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +24V25A
1.Graph —A—— Input Volt. 100V | 2.Values
---FEF-- InputVolt. 115V
——& —- |Input Volt. 230V Load Output Voltage [V]
Current Input Volt. Input Volt. Input Volt.
24.40 S\ [A] 100[V] 115[V] 230[V]
N
24.30 0.0 24125 | 24124 | 24124
= k 4.0 24117 | 24117 | 24117
8, 24.20
g X 8.0 24115 | 24115 | 24.115
g 24.10 —B—F m—:hgzL 12.0 24114 | 24113 | 24.113
= Y 16.0 24113 | 24112 | 24.112
£ 24.00
8 ' 20.0 24112 | 24.111 24111
<
23.90 \ 240 24110 | 24.109 24.109
23.80 25.0 24109 | 24.109 | 24.109
' 27.5 24,108 | 24.108 24.108
23.70 - - - -
0 10 20 30 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-11629
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Model PJMAGOOF-24
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Object +24V25A
Input Volt. 100 V
Cycle 1000 ms
t1,12=50pus
Load Current
t1 t2
Min.Load (0A)«——
Load 100% (25A) A
? )
200 mV/div
20 ms/div 20 ms/div
Min.Load (0A)——
Load 50% (12.5A)
200 mV/div
20 ms/div 20 ms/div

11
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Model PJMAGOOF-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V25A
1.Graph 2. Values
—A—— Input Volt. 100V
——©& —~= Input Volt. 230V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 R [A] 100 [V] 230 [V]
= 160 N 0.0 10 10
E 140 \\ 4.0 15 15
o ¥ 8.0 15 15
120 \
= 12.0 20 20
<2 100 3
° 16.0 20 25
g ‘ 20.0 25 30
o 60 24.0 35 35
\N
40 . 25.0 35 35
0 — - -
0 10 20 30 — - -
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] —>
\l/ [ |
/ [ 11 IR | |
Fig. Complex Ripple Wave Form
- 12 - BC-11629
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Model PJMAB00F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V25A
1.Graph 2. Values
—A—— Input Volt. 100V
——©& —~= Input Volt. 230V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 3 [A] 100 [V] 230 [V]
< 160 N 0.0 30 30
E 140 \\ 4.0 30 30
o ¥ 8.0 35 35
@ 120 \
S 1 . 12.0 35 35
g 100 16.0 35 35
2 80
£ J 20.0 35 35
60 24.0 35 35
\N
40 1 ——— 25.0 40 40
20 N 27.5 40 40
0 — - -
0 10 20 30 — B _

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]

L

T1

Fig. Complex Ripple Wave Form

- 13 - BC-11629
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Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Oscilloscope.

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

Model PJMAB00F-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +24V25A
1.Graph 2. Values
---EF-- InputVolt. 100V
—A— Input Volt. 230V Ambient Ripple Voltage [mV]
200 < Temperature Input Volt. Input Volt.
180 L\ " [°C] 100 [V] 230 [V]
N\ N\
— N N -30 40 40
S 160 X N
S -20 45 45
— 140 AN N
g N Y -10 30 40
2 120 . \
= A \ 0 35 40
S 100 A\ .
[0} \\ ~\\ 10 35 40
g % N\ N 25 35 35
! ~
© 60 AN Q 30 25 25
40 N A n 40 25 25
20 N\ N 50 25 25
0 ~ 60 25 25
-40 20 0 20 40 60 — B _

14 - BC-11629
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Model PJMAB00F-24
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +24V25A
1.Graph —A—— Input Volt. 100V [ 2.Values
---FEF-- InputVolt. 115V
——& —- InputVolt. 230V Ambient Output Voltage [V]
~ < Temperature | InputVolt. | InputVolt. | Input Volt.
24.40 \\ N [°C] 100[v] | 115[V] | 230[V]
24.30 L ) -30 24.009 | 24.009 | 24.009
' % N

= \ \ -20 24.031 | 24.031 | 24.031

9 24.20 b

2 AN -10 24.050 | 24.050 | 24.050

S 24.10 N = 0 24.070 | 24.069 | 24.069

= N 10 24.087 | 24.087 | 24.087

£ 24.00 A \

3 ' \ N, 25 24,107 | 24.107 | 24.107
23.90 s s 30 24115 | 24115 | 24.115
93.80 ;\\ - 40 24124 | 24124 | 24.124

' - R 50 24132 | 24.131 | 24.131
23.70 AN 60 24134 | 24134 | 24.133
-50 -10 30 70 — - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-11629




Reference

—CO$EL

Model PJMAGOOF-24

ltem Output Voltage Accuracy Testing Circuitry Figure A

Object +24V25A

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 : -20 - 50°C
Input Voltage : 100 - 230V
Load Current : 0 - 25A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

, Output Voltage Accuracy
* Qutput Voltage Accuracy (Ratio) = x 100
Rated Output Voltage
2 Values
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maxi Volt 50 100 0 24.147
aximum Voltage 458 +0.2
Minimum Voltage -20 230 25 24.031

- 16 - BC-11629




—CO$EL

Reference

Model PJMABOOF-24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +24\V/25A
1.Graph 2. Values
Time since Output
start Voltage
24.40 [H] [V]
< 24.30 0.0 24.023
= 0.5 24.034
3]
2 24.20 1.0 24.034
g 2.0 24.033
= 24.10
3 3.0 24.034
g 24.00 4.0 24.034
5.0 24.034
23.90
6.0 24.034
23.80 7.0 24.035
0 2 4 6 10 8.0 24.034
Time [H]
Input Volt. 230V
Load 100%
17 - BC-11629
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Model PJMAB00F-24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V25A
1.Graph
[ Load 100% Input Volt. 100V |
Output
Volt.
[5V/div]
0
[ Load 100% Input Volt. 230V |
Output
Volt.
[5V/div]
0
Input
voit.  ° /\/
Time [100ms/div] Time [20ms/div]
2. Values [ms]
Input VOIE Time Td Tr Ts Th Tf
100 V 166.5 36.0 202.5 27.6 38.1
230V 136.5 35.0 171.5 34.8 38.5
Output 10— N — _
Volt. " M 1 \
e e
|
Input I
Volt. H
Il
Td Tr |1 Tf.
! Il
Il
I
Ts I
- 18 BC-11629
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Model PJMABOOF-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +24V25A
1.Graph 2. Values
---EF-- Load 50%
A Load 100% Input Hold-Up Time
1000 c Voltage [ms]
\‘ V] Load 50% | Load 100%
_ \ 85 58 26
£ - 100 60 27
0 100 —— N = 115 61 28
= - - — NI 200 73 32
Q. ray
- L 230 76 34
3 264 79 37
T 10 A\
; N 280 81 38
\
N - - -
1 N\
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.
BC-11629
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Model PJMABOOF-24
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry Figure A
Object +24V25A
1.Graph —A—— Input Volt. 100V | 2.Values
---FEF-- InputVolt. 115V
——& —- InputVolt. 230V Load Time [ms]
1000 Current Input Volt. Input Volt. Input Volt.
é - [A] 100[V] 115[V] 230[V]
2 X 0.0 - - -
= N ™, 4.0 198 205 238
§ 100 S = T S 8.0 98 104 122
3 L 12.0 63 70 85
o B 0= | :
g. 5] 16.0 53 51 60
o
S 1o \ 20.0 36 37 53
4] 24.0 28 29 44
o
@ N 25.0 28 28 39
©
g 1 - - - -
= 0 10 20 30 — - i i
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-11629
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Model PJMABOOF-24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +24V25A
1.Graph 2. Values
---EF-- Load 50%
—+&—— Load 100% Ambient Input Voltage
100.0 < Temperature [V]
¥ W [°C] Load 50% Load 100%
50,0 \\\\ N 30 36.0 54.0
S . N 20 37.0 54.0
® A N 1 7 4
3 60.0 \\\ \ 0 37.0 54.0
G A cA—A A A A—ASE—A 0 37.0 54.0
> \ 5
= , AN 10 37.0 54.0
Q 40.0 P a
= [g--{E-EF--E}--£3-- -1 B - -EF-NH- - 4] 25 37.0 54.0
N N\
\‘\ \\ 30 36.0 54.0
200 s \\ 40 37.0 55.0
\\\\ N 50 37.0 55.0
0.0 60 36.0 55.0
40 -20 0 20 40 60 80 — i i
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-11629
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Load Current [A]

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

Model PJMABOOF-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +24V25A
1.Graph Input Volt. 100V | 2.Values
Input Volt. 115V
Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. | Input Volt. | Input Volt.
*3\: \Y| 100[V] 115[V] 230[V]
~ 22.8 31.16 31.11 31.14
> ‘:: 21.6 27.78 27.15 27.19
S 20 N . . . .
g \ 19.2 31.72 31.69 31.83
E 1 16.8 32.26 32.22 32.36
§_ 14.4 32.61 32.58 32.68
5 10
3 - - - -
0 — - - -
0 10 20 30 40

20 BC-11629
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Model PJMAGOOF-24

ltem Overvoltage Protection

Testing Circuitry Figure A

Object +24V25A

1.Graph 2. Values
—=A—— |nput Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
. Temperature Input Volt. Input Volt.

\\ \> [°C] 100[V] 230[V]
% n ) -30 29.48 29.48

> i N
= N\, N -20 29.66 29.66
S \ -10 29.89 29.89
% 31 X : 0 30.08 30.08

c N\ N
5 \ 10 30.26 30.25
§ Y N 25 30.61 30.49
29 N AN 30 30.67 30.67
[\ \\ 40 30.90 30.90
Q N 50 31.08 31.08
27 60 31.31 31.19

-50 -10 30 70 — - .
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
. 923 . BC-11629




Reference

—CO$EL

Temperature
Chamber
Electoric| | )]
> Switch —» »| Power L Electronic
N
AC Power Power Supply DC Load
Supply ol
Meter Oscilloscop
A
v |
> Relay Unit [
TP DVM
. Data Acquisition/Control Unit
Figure A a
Power
AC Input AC >
. | Voltmeter »  Supply |[—» Load
Line
1kQ+1.0%
S
Y
o)
I+
©
0.015uF+2.0% |
N
I
Leakage Current _Effective Value of Voltmeter[V]
Effecti ! Al ~
N ective Value [Al [
value
Figure B (IEC60601-1)
Temperature Chamber
Measuring
ISHIES) board
ESN ESY [y i Jum | — N
ower Su
AC Power Power Meter PRY T c1 | c2 .| DCLoad
Supply
Oscilloscope
1 50mm BW:20MHz
(Ceramic capacitor)
C1= 0.1 pF
(Electrolytic capacitor)
C2= 47 uF
Figure C
- 24 - BC-11629




