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Model PCABOOF-48-P2
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---E+-- InputVolt. 200V
——O—-- |Input Volt. 230V Load Input Current [A]
10 < Current Input Volt. | Input Volt. | Input Volt.
Q [A] 100[v] | 200[v] | 230[V]
8 N 0.0 0.193 0.150 0.152
< A 2.0 1.168 | 0631 | 0.569
‘g 5 R 4.0 2.168 1.109 0.983
S SN 50 oz [z o
5 A ,é/ \\ . . . .
c -}3"' 10.0 5.280 2.624 2.320
HER 12.0 6.350 | 3.156 | 2.765
2 5= N 13.0 6.880 | 3.413 | 2.987
=T AN
m%ag—.—/ \\\ 14.3 7.590 3.750 3.277
0 - - - -
0 4 8 12 16 — i i i

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PCAG600F-48-P2
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---E+-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Input Power [W]
1000 Current Input Volt. | Input Volt. | Input Volt.
\\« [A] 100[v] | 200[v] | 230[V]
800 \\ 0.0 13.7 10.6 10.9
E \\“ / 2.0 114.1 1134 113.5
= 4.0 214.7 210.7 210.7
2 600 .
S / * 6.0 317.7 312.7 312.0
5 \d 8.0 421.0 413.7 413.0
2 400 &
= \ 10.0 526.0 515.5 517.0
\
R 12.0 632.0 619.9 619.0
200 Q\ 13.0 686.0 671.3 670.0
. 14.3 756.0 739.0 737.0
0 - - - -
0 4 8 12 16 — i i i

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 PCA600F-48-P2
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---fFF-- Load 50%
A Load 100% Input Efficiency
100 - - Voltage [%0]
N N V] Load 50% | Load 100%
e AN
92 gﬂ}ﬁ’ﬁ R 80 90.6 89.9
- [V A 85 90.8 90.4
= R n 100 91.4 91.5
3 76 N O ' '
= N N 120 91.9 92.3
S s N\ N 200 92.9 93.5
L N AN 230 93.1 93.6
60 t\ ‘\\ 264 92.4 93.9
N R 280 92.9 93.5
52 ‘\ \\
o — } }
44 \\\ N,
50 100 150 200 250 300
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Model PCAG00F-48-P2
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---E+-- InputVolt. 200V
——O—-- Input Volt. 230V Load Efficiency [%]
100 < Current Input Volt. | Input Volt. | Input Volt.
| 5 [A] 100[v] | 200[v] | 230[V]
92 g Ak RS
P vl 0.0 - - -
ces| & N 2.0 850 | 85 | 855
= R 4.0 90.1 91.8 91.8
£ 76 ‘ 6.0 91.2 92.7 92.9
ks -
E.% 68 N 8.0 91.7 93.4 93.5
N\ 10.0 91.7 93.6 93.3
\
60 O 12.0 91.6 93.4 93.6
N 13.0 91.5 93.4 93.6
52
O 14.3 91.3 93.4 93.6
44 - - - -
0 4 8 12 16 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PCABOOF-48-P2
Temperature 25°C
Item Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4—— Load 100% Input Power Factor
Etﬁ__ﬁ_ Voltage
T [V] Load 50% | Load 100%
0.9 . ) 80 0.997 0.999
- h 85 0.997 0.999
g o8 4
e 3 100 0.996 0.999
IE.—IZ S 120 0.992 0.997
0.7 )
2 v 200 0.972 0.984
e - 230 0.960 0.975
264 0.936 0.964
05 280 0.644 0.698
0.4 AN -
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
. 5 . BD-8069
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Model PCAGOOF-48-P2
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---E+-- InputVolt. 200V
—-—O—-- |InputVolt. 230V Load Power Factor
Current Input Volt. | Input Volt. | Input Volt.
S T - e (Al 100[v] | 200(v] | 230[v]
[ B™ \
09—/ 0.0 0.709 | 0355 | 0311
N I ) 2.0 0978 | 0899 | 0.868
o 0 8 / K| \
g ;}‘ ‘x\ 4.0 0.992 0.950 0.932
IE.—IZ 0.7 f— AN 6.0 0.995 0.970 0.954
2 06 f N 8.0 0.998 0.978 0.967
a 3 \
;{I N 10.0 0.998 0.983 0.970
0.5 \\ 12.0 0.997 0.983 0.975
i N 13.0 0999 | 0984 | 0975
0.4 | \\
i \ 14.3 0.999 0.985 0.979
0.3 N -- - - -
0 4 8 12 16 — B B B

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PCAB600F-48-P2
Temperature 25°C
Item Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
A Frequency 50 Hz
Csrrem Ml VYVVVUVVVVVY ’
[20A/div] Primary inrush current :
135A
\ \ Secondary inrush current :
Input 19.2 A
Voltage
[100V/div] I u‘
Time [100ms/div]
Input Voltage 230V
l Frequency 50 Hz
Input it 1 | Ikv WWAYWYWWAWWWAAAMAA Load 100 %
Current
[20A/div] Primary inrush current :
30.0A
Secondary inrush current :
Input 18.6 A
Voltage
[200V/div]
| {
Time [100ms/div]
) _ Secondary inrush current
Primary inrush current

-7 BD-8069
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Model PCAB00F-48-P2
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Standards Testing Measuring Input Volt. Note
Circuitry Method 100 [V] 230 [V] 240 [V]
DEN-AN Figure B-1 Both phases 0.13 0.30 0.31 Operation
One of phases 0.25 0.56 0.58 Stand by
Figure B-2 Both phases 0.12 0.29 0.30 Operation
IEC62368-1 One of phases 0.25 0.54 0.56 Stand py
, Both phases 0.12 0.29 0.30 Operation
Figure B-3
One of phases 0.25 0.54 0.57 Stand by
IEC60601-1 Figure B-4 Both phases 0.12 0.29 0.30 Operation
One of phases 0.24 0.53 0.55 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 - BD-8069
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Input Voltage [V]

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

Model PCAG600F-48-P2
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +48V13A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
. N Voltage V]
48.50 \, N V] Load 50% | Load 100%
2
48.40 80 48.226 48.220
= N A\ 85 48.233 48.220
9 48.30 N\ A
< . R 100 48.234 48.220
= N P AWy
S 48.20 A =T 120 48.234 48.221
5 \\ L) 200 48.228 48.215
£48.10 N N
3 \\ \ 230 48.231 48.218
48.00 264 48.233 48.218
Y N 280 48.233 48.220
47.90 N R — - -
47.80 N
50 100 150 200 250 300

BD-8069
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Model PCAG600F-48-P2
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +48V13A
1.Graph —A—— Input Volt. 100V | 2.Values
---E+-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Output Voltage [V]
< Current Input Volt. | Input Volt. | Input Volt.
48.50 \\ Al 100[v] | 200(v] | 230[v]
48.40 N 0.0 48.240 | 48.231 | 48.228
=™ AN
= \ 2.0 48.241 | 48.234 | 48.229
()
o 48.30 N 4.0 48.237 | 48.233 | 48.227
Q4820 T s 6.0 48.233 | 48.229 | 48.229
5 N\ 8.0 48.231 | 48.225 | 48.224
£ 48.10 A\
3 O 10.0 48.228 | 48.222 | 48.221
48.00 Q 12.0 48.226 | 48.221 | 48.221
] 13.0 48.221 | 48.216 | 48.215
47.90 \\
\ 14.3 48.218 | 48.215 | 48.214
47.80 - - - -
0 4 8 12 16 — i i i

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PCAB600F-48-P2
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Obiject +48V13A
Input Volt. 100 vV
Cycle 1000 ms
t11,12=50ps
Load Current
S
t1 t2

Min.Load (0A)«——

Load 100% (13A)

\ A~
/" \"4
1 V/div
2 ms/div 10 ms/div

Min.Load (0A)«——

Load 50% (6.5A)

/ \\/\v
1 Vidiv
2 ms/div 10 ms/div
11 - BD-8069
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Model PCAGOOF-48-P2
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +48V13A
1.Graph 2.Values
——A—— |nput Volt. 100V
—-—O—-- Input Volt. 230V Load Ripple Voltage [mV]
500 T Current Input Volt. Input Volt.
450 \ [A] 100 [V] 230 [V]
< 400 \ 0.0 75 80
E 20 \ 2.0 275 115
L oo Q \ 3.7 335 125
S .
£ e I 4.0 115 310
=~ / _ \ L& 6.0 150 150
g 200 '. VoL e \ 8.0 170 170
@ 150 / - = \ 10.0 190 190
o =K
100 & \ 12.0 210 210
50 13.0 220 220
0 14.3 235 250
O 2 4 6 8 10 12 14 16 — 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
2
Ripple [mVp-p] >H<
My
PEEEEEN
I rL I
Fig. Complex Ripple Wave Form
- 12 - BD-8069
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Model PCAB00F-48-P2
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +48V13A
1.Graph 2.Values
—2A—— |nput Volt. 100V
—-—O—-- Input Volt. 230V Load Ripple-Noise [mV]
600 Current Input Volt. Input Volt.
\\ Al 100 [V] 230 [V]
500 \ 0.0 90 90
z \ 2.0 280 120
o 400 \ 3.7 340 145
'§ 200 \ \‘ 4.0 130 310
o /4 \.\ Xl 6.0 160 180
= SN = 8.0 185 200
! \ 10.0 205 215
100 [ o T \ 12.0 230 240
\ 13.0 235 250
0 14.3 250 260
0 4 8 12 16 — 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

ipple-Noise
[{DVP-P]

2
<z

<—T1r—>

Fig. Complex Ripple Wave Form

- 13 - BD-8069
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Model PCAG600F-48-P2
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +48V13A
1.Graph 2.Values
---EF-- InputVolt. 100V
—24A—— Input Volt. 230V Ambient Ripple Voltage [mV]
500 N Temperature Input Volt. Input Volt.
™ N [°C] 100 [V] 230 [V]
S 400 _r\\ \\ -30 250 245
£, N N -20 260 250
N W N i
%’, 300 :’\ 10 255 245
= AN . 0 260 250
> e 10 255 245
g 200 AN N 25 235 245
[°2 N AN
o 8\ N 30 220 230
100 \\ \\ 40 215 240
< < 50 230 230
0 '\ - - -
-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 - BD-8069
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Model PCAG600F-48-P2

Item Ambient Temperature Drift Testing Circuitry Figure A

Object +48V13A

1.Graph —A—— Input Volt. 100V | 2.Values
---E+-- InputVolt. 200V
—-—O—-- |InputVolt. 230V Ambient Output Voltage [V]
AN < Temperature | Input Volt. | Input Volt. | Input Volt.
L N [°C] 100[v] | 200v] | 230v]
48.50 '\ N
N N\ -30 48.010 | 48.010 | 48.009
=4840 N -20 48.059 | 48.060 | 48.060
Q
248.30 N ] 10 48.089 | 48.087 | 48.088
S AN N\ 0 48.120 | 48.119 | 48.119
> 48.20 :
5 AN 10 48.151 | 48.150 | 48.149
g N \J
3 4810 ,.,/M N 25 48.220 | 48.219 | 48.220
48.00 \ S 30 48.244 | 48.243 | 48.243
o \ 40 48.300 | 48.299 | 48.299
47.90 ! \
) ) 50 48.338 | 48.339 | 48.338
47.80 AN 55 48.354 | 48.355 | 48.355
50 -30 -10 10 30 50 70 — - - -

Ambient Temperature [°C]
Load 100%

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

- 15 - BD-8069
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Model PCAGOOF-48-P2
Item Output Voltage Accuracy Testing Circuitry  Figure A
Object +48V13A

1.0Output 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 : 85 - 264V
Load Current : 0 - 13A

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

Output Voltage Accuracy

* Output 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 [%]
Maximum Voltage 50 264 0 48.351
— +148 +0.3
Minimum Voltage -20 264 13 48.055
- 16 - BD-8069
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Model PCAG600F-48-P2
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +48V13A
1.Graph 2.Values
Time since Output
start Voltage
48.50 [H] M
_ 48.40 0.0 48.185
= 0.5 48.209
o 48.30
2 1.0 48.211
S 48:20 2.0 48.210
S 48.10 3.0 48.212
5
3 48.00 4.0 48.210
5.0 48.210
47.90 6.0 48.211
47.80 7.0 48.210
0 2 4 6 8 10 8.0 48.211
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC100V is equal.
- 17 - BD-8069
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Model PCAGOOF-48-P2
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +48V13A
1.Graph
Load 100% Input Volt. 100 V
Output (
Volt.
[10V/div]
0
Load 100% Input Volt. 230V
Output (
Volt.
[10V/div]
0
v O VAWV,
Volt. 0 S
Time [100ms/div] Time [10ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 328.5 16.5 345.0 19.6 10.8
230V 315.0 23.0 338.0 25.0 10.8
Output  gog————=——
Volt. tosl L ! !____x_
1l
Input i
Volt. il
ol T
RIS 1 =4
I
'S o
BD-8069
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Model PCAB600F-48-P2
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Obiject +48V13A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 . . Voltage [ms]
L = V] Load 50% | Load 100%
\\ \\
A . 80 37 18
7 N N
£ \ 85 37 18
o 100 = 100 37 18
e X
[= AN _ R SEE - nfuiuie = dninin A 120 37 18
o | “'*J'="|:|" Y
:I) - . piny yay \tﬂ 200 47 24
E 1 [y =Y
S 1o \ ‘ 230 47 24
S ] 264 47 24
N\ N\
N K 280 47 24
N — - -
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 - BD-8069
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Model PCAGOOF-48-P2
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +48V13A
1.Graph —A—— Input Volt. 100V | 2.Values
---E+-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Time [ms]
1000 ‘ Current Input Volt. | Input Volt. | Input Volt.
£ S A] 100[v] | 200v] | 230[v]
) 0.0 - - -
£ A
[= \ 2.0 106 140 141
S 100 =~ < 4.0 58 75 75
3 — 5 6.0 40 52 52
% pa i~ & \l
2 B\ i 8.0 30 39 39
b
O
S 10 o A 10.0 24 31 31
g = 12.0 19 26 26
Q N 13.0 16 24 21
G AN
% N 14.3 13 17 18
@ 1 - - - -
= 0 8 12 16 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BD-8069
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Model PCAG600F-48-P2
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +48V13A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Ambient Input Voltage
100 < Temperature V]
N\ . [°C] Load 50% | Load 100%
80 & \\ A—h—A—AA—A \> A 30 4 80
S EEI---E}\-\E---E}--EI-----EEH---E}N{{:EI-E -20 74 80
()] L\ \ \ _
g 60 N \, 10 74 80
s \ 0 74 80
>
Z \ N 10 74 80
Q 40 \
£ \ N\ 25 74 80
\\ : \
N R 30 74 80
20 \ N
k\\ \\ 40 74 80
\\ A 50 74 80
0 . 55 74 80
50  -30  -10 10 30 50 70 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
21 - BD-8069
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Model PCAG600F-48-P2

Item Overcurrent Protection

Temperature

25°C

Testing Circuitry Figure A

Object +48V13A

1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
60 Voltage Input Volt. Input Volt.
N V] 100[V] 230[V]
= N 45.6 15.57 15.16
2 ~
o 40 I~ 43.2 15.28 15.15
g 38.4 15.25 15.07
S 33.6 15.17 14.88
3 28.8 15.20 15.06
3% 24.0 15.30 15.31
0 - - -
0 4 8 12 16 20
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 24V to OV.
22 BD-8069
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Model PCAG600F-48-P2

Item Overvoltage Protection

Testing Circuitry Figure A

Object +48V13A

1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
68.0 < N Temperature Input Volt. Input Volt.
\ o
N, N\ [°C] 100[V] 230[V]
- \ \\‘ -30 61.27 61.27
2. 66.0 & N 20 61.27 61.27
S A \ -10 61.27 61.27
a N N
o N \ 0 61.39 61.39
£64.0 \ N
§ -\ 10 61.38 61.38
§ > N 25 61.50 61.38
N
62.0 \‘ \ 30 61.50 61.50
A 40 61.50 61.50
E—M’..‘ N M
.\‘ \ 50 61.50 61.50
60.0 ~ 55 61.62 61.62
50 -30 -10 10 30 50 70 — : :
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BD-8069
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Temperature
Chamber
Blectoric | | (][]
[ Switch | p| Power | Electronic
AC Power Supply M DC Load
Supply Power €
Meter Oscilloscope
A
v |
» Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
AC Power DC Adjustable
Voltmeter
AC Input —p» > Supply | Ammeter | | Load
Line
FG T
1kQ
Effective Value of
Voltmeter[V]
Leakage Current  [A] =
Effective value Value 1K 1O
—»|  Voltmeter [
Figure B-1 ( DEN-AN )
AC Power DC Adjustable
AC Input _ | voltmeter > Supply |—» Ammeter -  Load
Line

1.5kQ+0.1%

_|

—I 500Q+0.1%

= 0.22uF+1.0%
=
o)
I+
(S]
0.022pF£1.0% § Effective Value of
I I Leakage Current Al - Voltmeter{V]
Value
> 500 [Q)]

Effective value
Voltmeter

Figure B-2 ( IEC62368-1 refer to IEC60990 Fig.4)
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AC Power DC Adjustable
AC Input —p! Voltmeter » Supply —»{ Ammeter [P Load
Line
FG
1.5kQ+0.1%
5000+0.1%
o| 0.22uF£1.0%
P
Q0
I+
=4
0.022uF+1.0% |= Effective Value of Voltmeter[V]
|l Leakage Current [A] =
| Value 500 [Q)]
20k0:0.1% H | 6200pF£1.0%
Effective value
Voltmeter
Figure B-3 ( IEC62368-1 refer to IEC60990 Fig.5 )
AC Input Line AC Power Supply DC Adjustable
—»{ Voltmeter > —» Ammeter [» Load
F
—I 1kQ+1.0% I
=
)
N Leakage Current Effective Value of Voltmeter[V]
0.015uF+2.0% |2 =
[ =] Value 1K 11
I J
- Effective value
Voltmeter
Figure B-4 ( IEC60601-1)
Temperature Chamber
Measuring
board
> - > 5 Suool »|  Electronic
AC Power Power Meter ower supply C1 o DC Load
Supply

150mm |

Oscilloscope
BW:20MHz

C1=22pF
(Electrolytic capacitor)

Figure C
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