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

Model PMABOF-24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
~===f-- InputVolt. 200V
——0—-- InputVolt. 230V Load Input Current [A]
1.0 Current Input Volt. | Input Voit. | Input Volt.
\\ [A] 100[V] | 200[v] | 230jv]
0.8 NI 0.00 0.065 | 0.046 | 0.053
< v 0.40 0177 | 0.131 | 0.121
et j
& o5 \ 0.80 0.281 0.179 0.171
g 1.20 0.386 0.228 0.213
S oa A N 1.60 0494 | 0278 | 0.256
= P & 880 2.00 0.603 | 0.329 | 0.301
P B \\ 2.40 0714 | 0.380 | 0.345
0.2 E], 0] ) N\ 2.50 0.741 | 0393 | 0.356
v 275 0.812 0.426 0.385
0.0 - - - -
0.0 1.0 2.0 3.0 . _ _ _
Load Current [A]
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Model PMABOF-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object _
1.Graph —A—— Input Volt. 100V | 2.Values
---FF-~- |InputVolf. 200V
——O—-- InputVolt. 230V Load Input Power [W]
100 Current Input Volt. | Input Voit. | Input Volt.
\\ [A] 100[V] | 200[vV] | 230[V]
80 \\ ] 0.00 4,30 410 3.70
=3 N 0.40 1640 | 1710 17.40.
5 60 g 0.80 27.00 2730 27.60
§ 1.20 37.80| 37.60| 37.90
5 A | 1.60 4870 4810 48.30
Q 40 2
£ s \\ 2.00 58.70 58.60 58.70
Vs
N 2.40 70.80 69.20 69.10
20 Pl 1\ 2.50 7360| 71.80| 71.70
\ 2.75 80.60 78.50 78.40
0 - - - -
0.0 1.0 2.0 3.0 _ _ - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
N BC-10429
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Model PMABOF-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
86 N — Voltage [%]
N = \"‘ vl Load 50% Load 100%
ST N S U KB O 75 75.8 79.8
= 70 A \ ) 85 76.4 80.9
S N N
N N 100 77.0 81.9
& 62 \
c \ 120 77.4 82.8
2
2 54 | N\ 200 77.2 84.0
Ll ;\ b\ 230 76.8 84.0
48 (N X 264 76.0 84.0
28 N W 280 76.6 84.2
N\ O - . 5
30 N
50 100 150 200 250 300
input Voltage [V]
Note: Slanted line shows the range of the rated
‘ input voltage.
- 3 - BC-10429
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Note: Slanted line shows the range of the rated
load current. '

Model PMAGOF-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
===E~-- |InputVolt. 200V
—=O—-- InputVol{. 230V Load Efficiency [%]
85 J = Current Input Volt. | Input Volt. | Input Volt.
e e ol [A] 100[V] | 200[V] 230[V]
8 - N 0.00 - - -
= 70 \ 0.40 588 | 564 | 554
=X 4 N
.y 4 \\ 0.80 71.4 70.6 69.8
g 62 7 > 1.20 76.4 76.9 76.3
utf-j 64 N\ 1.60 79.1 80.1 79.8
\\ - 2.00 80.7 82.2 821
46 E\ 2.40 81.7 83.5 83.7
28 R 2.50 81.8 83.9 84.0
N
\ 2.75 82.2 84.4 84.5
30 - - - -
0.0 1.0 2.0 3.0 — - B -
Load Current [A]
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Model PMAGOF-24
Temperature 25°C
ltem Power Factor {(by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
--=-fF-- Load 50%
—&—— Load 100% Input Power Factor
1.0 %\AI\ Voltage
\ Ell S vl Load 50% Load 100%

0.9 — ~ 75 0.990 0.996
5 os \ - H. 85 0.987 0.995
o \ 5] \ 100 0.978 0.992
1R 5 A
= *J 120 0.958 0.982
2 07 :
2 \ 200 0.832 0.912
T oos N - 230 0.779 0.874

264 0.689 0.832 -
0.5 \ 280 0.613 0.754
0.4
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 PMABOF-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object '
1.Graph —A—— Input Volt, 100V | 2.Values
===fF=-- Input Voif. 200V
—-—O—-- |Input Volt. 230V Load Power Factor
1.0 _ _ Current Input Volt. | Input Volt. | Input Volt.
o i e : L _; A] 100(v] | 200v] | 230v]
. / o % . p%-© 0.00 0.662 0.446 0.306
s 08 |/ ' le 77 \: 0.40 0821 | 0653 | 0626
S / R 2 X 0.80 0.961 | 0.760 | 0.702
O % ) 1.20 0977 | 0825 | 0772
2 06l -7 AN 1.60 0.984 | 0.865 | 0.819
o ot N\ 2.00 0.988 | 0.891 | 0.848
05 [+ }\ 2.40 0992 | 0909 | 0.869
i N 2.50 0.992 | 0912 | 0873
7 N 2.75 0903 | 0.921 | 0885
03 & - R - _
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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Primary inrush current

Model PMABOF-24
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input e A AA A A A A A A A A A A A A A A A At A Load 100 %
Current
[2CA/div] Primary inrush current :
11.2 A
Secondary inrush current ;
Input 25A
Voltage
[100V/div] f | A i w i i JN
Time [100ms/div]
Input Voltage 230V
Frequency 60 Hz
Input ~ ~ ~nmend |0 100 %
Current
[20A/div] Primary inrush current ;
7 243 A
S i :
- (i LLLLL econdary inrush curr:en?tJ R
npu .
e
[200V/div] AL i AR HiHHHT
Time [100ms/div]

Secondary inrush current

BC-10429
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Model PMABOF-24
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards NpUt o Note
100 [V] 200 [V] 240 [V]
IEC50601 Both phases 0.05 0.12 0.14 Operation
One of phases 0.08 0.19 0.21 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-10429
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Model PMAGOF-24
Temperature 25°C
_liem Line Regulation Testing Circuitry  Figure A
Object +24V2.5A
1.Graph 2.Values
--=EF-~ Load 50%
o Load 100% Input Output Voltage
Voltage V]
24.40 b '\\\ V] Load 50% | Load 100%
Y N
. 2430 \\ \\ 75 24.078 24 077
2 3 85 24,078 24.077
& 24.20 \
= N\ 100 24,078 24.077
S N N\ 24,078 24,077
S 2410  —r— 120 4
= \\ N 200 24,078 24.077
£ 2400 ™ »
3 N 230 24.078 24.077
23.80 N N 264 24,078 24.077
N
23.80 % N 280 24,078 24.077
L\ N - _ _
23.70 AN
50 100 160 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
' input voltage.
- g - BC-10429
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Model PMABOF-24
Temperature 25°C
ltem l.oad Regulation Testing Circuitry  Figure A
Object +24\/2 5A
1.Graph —Ae——  Input Volt. 100V | 2.Values
--—-fEF-~ lInput Volt. 200V
—+—O—-= [nput Volt. 230V Load Qutput Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
24.40 \\ (A 100[V] | 200[v] | 230[V]
24.30 \ 0.00 24.082 24.082 24.081
2 : N 0.40 24.080 | 24.080 | 24.080
L
o 2420 N 0.80 24.080 | 24.079 | 24.079
S A\ 1.20 24.079 | 24.079 | 24.079
= 2410 = B B F‘ A .
*g_ N 1.60 24.079 | 24.079 | 24.079
filer) b
3 240 2.00 24.079 | 24.078 | 24.078
23.90 \\ 2.40 24.078 | 24.078 | 24.078
3.80 R 2.50 24.078 | 24.078 | 24.078
' ) 2,75 24,078 | 24.078 | 24.077
23.70 - - - -
0.0 1.0 2.0 3.0 — i i i
Load Current [A]
Note: Slanted line shows the range of the rated
load current. ‘
- 10 BC-10429
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Model PMAB0F-24
Temperature 25 C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +24V2 5A
Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
—— P t2 |-
Min. Load (0A) «——
Load 100% (2.5A)
\
/.--'
100 mV/div
10 ms/div 10 ms/div
Min. Load (0A) «—»
Load 50% (1.25A)
N
/
/
100 mV/div
10 ms/div 10 ms/div
— 11 — BC-10429
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Model PMAGOF-24
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +24V2.5A
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 15 15
E, 20 0.40 25 25
o 0.80 25 25
2 60
= 1.20 30 30
S 50
® 1.60 30 30
g 2.00 30 30
X 30 /a—-e—e—b\m—e
& 2.40 30 30
20 m/a_ 2.50 30 30
10 2.75 30 30
0 - - -
0 1 2 3 _ _ _
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-10429
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Model PMAGOF-24
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +24\V/2.5A
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 20 20
E 70 0.40 30 30
o 0.80 30 35
© 60
o 1.20 30 35
Z 50
@ ; 1.60 35 35
Q. A
2 40 o o ’a/t:;— - 2.00 40 35
@ 30 -~ A ]
/ N 2.40 40 40
20 2.50 40 40
10 2.75 40 40
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
Tl
Fig. Complex Ripple Wave Form
- 13 - BC-10429
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Model PMAGBOF-24
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +24\V/2.5A
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 -30 120 125
E 140 -1(; 55 68
) 45 5
2 120
= ) 25 30 30
< 100 N\
° 3 50 30 30
= 80
2 - ) )
x 60 _ _ _
0 N - : :
20 - - -
0 -- - -
-40 -20 0 20 40 60 . R R

Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Oscilloscope.

Note: Slanted line shows the range of the rated
ambient temperature.
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Model PMABOF-24
ltem Ambient Temperature Drift Testing Circuitry _Figure A
Object +24VV2 5A
1.Graph —A—— Input Velt. 100V | 2. Values
---FF+-- Input Volt. 200V .
——O—-- Input Volt. 230V Ambient Output Voltage V]
Temperature | InputVolt. | Inputvalt. | Input Volt.
24.40 N \\ [°C] 100[V] | 200[V] | 230[V]
24.30 A N -20 24,052 | 24.053 | 24.053
> 7 A\ N
2 \\ L\ -10 24.082 | 24.062 | 24.062
Q
o 24.20 \ 0 24071 | 24071 | 24072
S 2410 M—}ﬁ 10 24.082 | 24082 | 24062
§_ 24,00 N N 20 24094 | 24.094 | 24.095
8 ' N 25 24.099 | 24009 | 24.099
23.90 N ;\ 30 24102 | 24102 | 24.102
< Y
380 \ N 40 24103 | 24103 | 24103
{\ a 50 24.097 | 24.007 | 24.097
23.70 60 24.083 | 24.083 | 24.083
-40 20 0 20 40 60 80 _ ~ ~ N

Ambient Temperature [°C]
Load 100%

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

- 15 BC-10429
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1.Cutput Voitage Accuracy

Temperature : -10 - 50°C
[nput Voltage : 85 - 264V
LoadCurrent : 0 - 2.5A

Model PMAGOF-24
tem Output Voltage Accuracy Testing Circuitry  Figure A
Object +24V2.5A

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

] Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Cutput Voltage
2.Values
ltem Temperature| Input Qutput Ouiput Voltage Accuracy
[°C] | Voltage[V] Current[A] | Voitage[V] | Value [mV] | Ration [%]

i 40 264 0 24,108
Mf:l)flmum Voltage 99 101
Minimum Voltage -10 85 2.5 24.082

- 16 - BC-10429
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Mode! PMABOF-24
Temperature 25°C
liem Time Lapse Brift Testing Circuitry Figure A
Object +24V2 5A
1.Graph 2 Values
Time since Output
start Voltage
24.40 [Hi \Y|
_ 2430 0.0 24,078
=
= 4.20 0.5 24.078
= 1.0 24.078
g 2410 2.0 24.079
§_ 24.00 3.0 24.079
3 23.90 4.0 24.079
5.0 24.079
23.80 6.0 24.079
23.70 7.0 24.079
0 2 4 6 8 10 8.0 24079 |
Time [H]
Input Volt. 100V
Load 100%

* The characteristic of AC200V is equal. -

- 17 - BC-10429
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Model PMABOF-24
Temperature 25°C
ftem Rise and Fall Time Testing Circuitry _ Figure A
Object +24V2 5A
1.Graph
[ Load 100% Input Volt. 100V
| Output |} J
Volt,
[5Vidiv]
0
[ Load 100% Input Volt. 230V
Output |} -
Volt.
[5V/div]
0
oot o | AWMV
Volt, 0 ‘V\A’
Time [50ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 2455 135 259.0 33.5 18.5
230V 182.0 135 2055 37.8 18.5
__\\
il ey N
-
Thl Tf
<>
- 18 - BC-10429
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Model PMABOF-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
OCbject +24V2.5A
1.Graph 2.Values
--—-8F-- Load 50%
= Load 100% Input Hold-Up Time
1000 - : - Voitage [ms]
\\ \ \%: Load 50% | Load 100%
75 59 27
D N
£ J A i 85 62 29
100
o 3 5 100 64 31
1= ’_"“E__\!-i-a':r--- 0-—H E-H
= A i ; — 120 66 32
=] y N, 200 70 35
)
N = 264 72 36
hY N
\ 280 71 36
\\ \ - - -
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 to the rated range of voltage accuracy.

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

19 BC-1042¢9
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Model PMABOF-24
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry Figure A
Object +24V2.5A
1.Graph — A Input Volt. 100V | 2.Values
---EF~-- Input Volt. 200V
—=0O—-- |nput Volt. 230V Load Time [ms]
. 1000 Current Input Volt. { Input Volt. | Input Volt.
£ \‘\ IA] 100[v] | 200[v] | 230[v]
© 0.00 - - -
£ B N 0.40 130 189 189
|— ~ .
Ao
s 100 = 0.80 96 105 105
a — ) 1.20 53 72 74
"éi 1.60 48 48 55
S 10 h 2.00 36 36 35
“'g’ — 2.40 31 37 36
@ . 2.50 30 35 36
& AN
"g 2.75 28 31 29
& 1 - - - -
o
= 0.0 1.0 2.0 3.0 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current. '
BC-10429
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Model PMAGBOF-24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +24\/2 5A
1.Graph 2.Values
-==-fF-- Load 50%
= Load 100% Ambient Input Voltage
100 Temperature \Y]]
3 \\ [°C] Load 50% Load 100%
80 \\ \\ -20 41 54
N\ N
> N\ \ -10 40 54
© AN 5
E 60 \\ \ 0 40 54
s AR A Aad 10 40 53
5 J.\ N 20 40 53
a 40 &- g—e— a8 ci—B
£ :\ \\ 25 40 53
AN N 30 40 53
\\ \\ 40 40 54
\‘ 50 40 54
0 60 40 55
-40 -20 0 20 40 60 80 — ; ;
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 . BC-10429
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Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +24\/2 5A
1.Graph 2.Values
Input Voit. 100V
Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. Input Volt.
] V] 100[V] 230[V]
=
_ — 24.0 3.24 3.25
=) §
o 20 ~ 22.8 3.25 3.26
s 21.6 3.27 3.27
S } 19.2 3.29 3.29
3 16.8 320 | 328
= 10
O 14.4 3.35 3.35
0 — - -
0.0 1.0 20 3.0 4.0 _ _ _
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -

load curren.

-« 22 - BC-10429
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Model PMABGOF-24
ltern Qvervoltage Protection Testing Circuitry  Figure A
Object +24V2.5A
1.Graph 2.\Malues
—A—— Input Volt: 100V
===EF-= Input voit. 230V Ambient Operating Point [V]
Temperature Input Valt, Input Vaolt.
N\ N °Cl 100[V] 230[V]
36 \\ \
= \ \ -20 33.24 33.10
- iy N\ -10 33.45 33.45
E \\ N 0 33.66 33.66
0. 34 \
o \ 10 33.94 33.94
z i AN 20 34.15 34.15
g N\ \ 25 34.29 34.29
© \\ ~ 30 34.43 34.36
\\ \\ 40 34.64 34.64
Q N 50 34.92 34.92
30 60 35.13 35.13
-40 20 0 20 40 60 80 — - 3
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC-10429
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Temperature Chamber

Electonic | [ []
P Switch P> »1 Power Supply - »{ Electronic ~dl .
AC Power Pawer Mefer ™ DC Load v
Supply Oscilloscope
A
v J
P
.| Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Adjustable
AC Input Line AC Voltmeter Power Supply DC Ammeter Load
> P >
Fe 1
—l 1kQ£0.1% I
=]
=
[«
I
=]
0.015;.|IF1|1.0% =S
i J
[y Effective value Leakage Current Effective Value of Voltmeter[V]
Voltmeter =
Value [A] 1Kk Q]

Figure B ( IEC60601-1 )
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