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Model PCABOOF-12-P2
Temperature 25°C
Item Input Current (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 Current [A]
10 i Current Input Volt. | Input Volt. | Input Volt.
b [A] 100[v] | 200[v] | 230[V]
8 Y 0.0 0.185 0.139 0.146
< \\‘JT/A 8.0 1.163 0.630 0.569
= P4
§ 6 /A/\\ 16.0 2.180 1.117 0.990
8 // N, 24.0 3.219 1.627 1.432
5 \j 32.0 4.263 2.135 1.874
g1 w2 40.0 5329 | 2671 | 2.344
8BRS -
,A/ ""E;t—‘—/ -@’\'\\a 48.0 6.416 3.191 2.794
2 o 8= N 53.0 7.102 | 3.518 | 3.076
X gt AN
m/@_ = ) 58.3 7.837 3.869 3.378
o
0 hY -- - - -
0 20 40 60 — _ i i

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PCAG00F-12-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.
N [A] 100[v] | 200[v] | 230[V]
800 \\\ 0.0 13.1 104 9.9
g % 8.0 114.1 114.1 114.3
= 4
A oo [ s
o ).
*g'_ 400 ‘\ 32.0 425.8 419.1 418.4
R \ 40.0 532.1 524.3 523.7
z// ‘\\ 48.0 640.4 628.5 627.5
200 / \\\ 53.0 708.6 693.9 692.7
N 58.3 781.7 763.9 762.3
o . : : :
0 20 40 60 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PCABOOF-12-P2
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4—— Load 100% Input Efficiency
100 - Voltage [%]
\\ \ - V] Load 50% | Load 100%
92 i N 80 90.1 89.1
= 84 N ) 85 90.4 90.3
= R = 100 90.9 90.7
3 76 N O ' '
S \\ \\ 120 91.4 91.5
S s N N 200 92.2 92.6
Lo N AN 230 92.4 92.8
60 t\ ‘\\ 264 92.5 92.9
™ ™ 280 92.6 93.0
52 \\ \\
. - - -
44 \\\ 3,
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 PCAG00F-12-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.
AN Al 100[v] | 200pv] | 230[v]
92 /%ﬁ R % ,\ =y 0.0 - - -
— 81 el O 8.0 85.1 85.1 84.9
X IS
> N 16.0 89.5 91.0 90.9
c 76 y 24.0 90.7 92.0 92.1
2 o8 N 32.0 91.2 92.6 92.8
- N 40.0 91.2 92.6 92.7
60 ?\ 48.0 90.9 92.6 92.8
IR 53.0 90.7 92.6 92.8
52 \
N 58.3 90.5 92.6 92.8
44 - — - - -
0 20 40 60 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model PCAG00F-12-P2
Temperature 25°C
Item Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
A Load 100% Input Power Factor
?K..r B Voltage
i Z S V] Load 50% Load 100%
0.9 “ 80 0.998 0.999
- ; 85 0.998 0.998
gos bR
g \ 100 0.997 0.998
o 0 120 0.994 0.997
0.7
z 2 200 0.975 0.985
* o6 | 230 0.963 0.978
u 264 0.941 0.966
05 280 0.573 0.696
0.4 AN h
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 PCAB00F-12-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
N Current Input Volt. | Input Volt. | Input Volt.
S P e ]
05 /L= N [A] 100[v] | 200[Vv] | 230[V]
// £ 0.0 0706 | 0374 | 0.294
. 0.8 |7 N 8.0 0.980 0.904 0.874
S 07 & i N 16.0 0.993 0.954 0.936
. HA \.
';L; it N 24.0 0.996 0.972 0.959
0.6 [—
g /! N 32.0 0.997 0.981 0.970
“os > 40.0 0.998 [ 0980 | 0.971
0a L N\ 48.0 0.998 0.984 0.976
1 N
: \\ 53.0 0.998 0.985 0.978
03¢ N 58.3 0999 | 0987 | 0981
0.2 AN - - - -
0 20 40 60 — : : :

Load Current [A]

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

Time

Model PCAB600F-12-P2
Temperature 25°C
Item Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
ﬂ A Frequency 50 Hz
Input X l JAAAAAAAAAARANNAAAAAAAAAARL oo 100 %
P ' il VVVVVVVVVVVVVVVVVVVVVV VY ’
Current
[20A/div] Primary inrush current :
13.2A
\ | Secondary inrush current :
Input 16.8 A
Voltage
[100V/div]
Time [100ms/div]
Input Voltage 230V
Frequency 50 Hz
Input B J l‘ J{‘v‘ WAAWWWAAAANAAAAAA] Load 100 %
Current
[20A/div] Primary inrush current :
31.1A
Secondary inrush current :
Input 151 A
Voltage
[200V/div]
ALY

[100ms/div]

Secondary inrush current

M
\

BC-11159




—CO$EL

Model PCAB00F-12-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 - BC-11159
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Model PCAB00F-12-P2
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V53A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Input Output Voltage
Voltage V]
12.40 - \‘~ V] Load 50% Load 100%
\\ \

12.30 ,\\ \\ 80 12.143 12.140
> - 85 12.144 12.140
& 1220
8 100 12.145 12.140
S 1210 N ol ‘\\E & 120 12.144 12.140
5 N N 200 12.145 12.140
E 12.00 N 230 12.145 12.140

11.90 N - 264 12.143 12.140

Y O 280 12.142 12.140

11.80 N N

\ 3 -- - -
11.70 A

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 PCAB600F-12-P2
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Obiject +12V53A
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.
12.40 \\ [A] 100[V] 200[V] 230[V]
12,30 L) 0.0 12.148 12.148 12.148
> N
= 8.0 12.147 12.148 12.147
& 12.20 N
Q= & & N, 16.0 12.146 12.147 12.147
= 0 & B——8 B=:"E=E
£ 12.10 N 24.0 12.145 12.145 12.146
5 ‘\ 32.0 12.145 12.145 12.145
£ 12.00
8 : N\ 40.0 12.144 12.144 12.144
11.90 AN 48.0 12.142 | 12.143 | 12.143
N 53.0 12.142 12.142 12.142
11.80 ™
N 58.3 12.142 12.142 12.142
11.70 N - - - -
0 20 40 60 — : : :

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PCAG600F-12-P2

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +12V53A

Input Volt. 100 vV

Cycle 1000 ms

Load Current

t1,12=50ps

t1

t2

Min.Load (0A)——

Load 100% (53A)

1 V/div

2 msl/div

10 ms/div

Min.Load (0A)«——

Load 50% (26.5A)

1 Vidiv

2 ms/div

10 ms/div

11
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Model PCAB600F-12-P2
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +12V53A
1.Graph 2.Values
——A—— |nput Volt. 100V
—-—O—-- Input Volt. 230V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
360 \\ [A] 100 [V] 230 [V]
< 320 8 0.0 27 33
= 280 \\ 8.0 20 31
) 14.1 86 33
2 240 N
= N 15.4 34 78
< 200 A
° \{ 16.0 39 36
o 160 3
.3 '\\ 24.0 48 49
120 A 32.0 52 54
80 VA .\‘ﬁg_,@ 40.0 57 58
]
40 b —of e L 48.0 57 62
0 - > 53.0 59 65
0 20 40 60 583 69 70
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] ESBD
| | U | | |
T1
Fig. Complex Ripple Wave Form
- 12 - BC-11159
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Model PCAB600F-12-P2
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +12V53A
1.Graph 2.Values
——A—— |nput Volt. 100V
—-—O—-- Input Volt. 230V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
\,
360 \\ [A] 100 [V] 230 [V]
320 [ 0.0 31 33
E 280 \\ 8.0 30 34
. 14.1 94 36
& 240 N
S N 15.4 39 78
- 200
@ \\ 16.0 42 38
o \
S 160 N 24.0 58 57
120 . A 32.0 60 60
80 A S a/zs-——E;ﬁ"‘ﬂ 40.0 70 70
40 gl A 48.0 73 73
0l - 53.0 77 76
0 20 40 60 533 33 33
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
12 [mVp-p]
1
Fig. Complex Ripple Wave Form
BC-11159
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Model PCAB600F-12-P2
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +12V53A
1.Graph 2.Values
---EF-- InputVolt. 100V
—24A—— Input Volt. 230V Ambient Ripple Voltage [mV]
400 - - Temperature Input Volt. Input Volt.
AN N
360 ™ \\\ [OC] 100 [V] 230 [V]
S 320 \‘ \ -30 124 120
E 280 . \\ -20 104 100
o AN ™ -10 95 95
g 240 =
= AN 0 84 84
S 200 AN <
° " 10 80 80
= 160 \ O
g AN AN 25 77 76
120 |k N 1\ 30 74 74
80 X ¥ = 40 68 72
AN ™
40 - NG 50 70 72
0 AN -- - -
-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 - BC-11159
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Model PCAB00F-12-P2
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V53A
1.Graph —A—— Input Volt. 100V | 2.Values
---E+-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
12.30 \\ } [°C] 100[V] | 200[V] | 230[V]
12.20 Y R -30 12.111 | 12.110 | 12.110
S \\ N\
2 \ -20 12.121 | 12.120 | 12.120
[ \
o 12.10 N N -10 12.127 | 12.126 | 12.126
= N o,
S 12,00 \\ \ 0 12.135 | 12.135 | 12.135
5 \\ . 10 12.140 | 12.139 | 12.139
£11.00 \
3 N\ 25 12.143 | 12.143 | 12.143
11.80 \\ \ 30 12.143 | 12.143 | 12.143
N N 40 12.143 | 12.143 | 12.143
11.70 : N
L\ N 50 12.144 | 12.143 | 12.143
11.60 AN 55 12.144 | 12.144 | 12.144
-50 -10 30 70 — : : :

Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model PCAG600F-12-P2

Item Output Voltage Accuracy Testing Circuitry  Figure A

Object +12V53A

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 - 53A
* 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 25 200 0 12.160
— +16 +0.1
Minimum Voltage -20 264 53 12.129

- 16 - BC-11159
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Model PCAG600F-12-P2
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +12V53A
1.Graph 2.Values
Time since Output
start Voltage
12.30 [H] V]
1220 0.0 12.007
= 0.5 12.013
o 12.10
> 1.0 12.013
E 12.00 2.0 12.013
3 11.90 3.0 12.013
8 11.80 4.0 12.013
5.0 12.013
11.70 6.0 12.013
11.60 7.0 12.013
0 2 4 6 8 10 8.0 12.013
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC100V is equal.
- 17 - BC-11159
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Model PCA600F-12-P2
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V53A
1.Graph
Load 100% Input Volt. 100 V
Output (
Volt.
[2V/div]
0
Load 100% Input Volt. 230V
Output (
Volt.
[2V/div]
0
v O WAV,
Volt. 0 NS
Time [100ms/div] Time [10ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 343.5 22.0 365.5 19.2 9.0
230V 335.0 22.0 357.0 24.4 8.9
Output 0% A Py
Volt. 10%‘/ I \
| b7 il ICZZ =77 =N
Input
Volt.
Tf
Ts ' '
BC-11159




—CO$EL

Model PCAB600F-12-P2
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Object +12V53A
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 36 18
w \\ \‘\
£, \ 85 36 18
o 100 = 100 36 18
e Ay
= AN N R £ e a2 120 36 18
a HE 4 e N
-} A A 200 47 23
ke
2 10 . ‘ 230 47 23
S ] 264 47 23
N\ N\
N K 280 47 23
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 - BC-11159
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Model PCAG00F-12-P2
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +12V53A
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.
£ \ [A] 100[v] | 200[v] | 230[V]
0.0 - - -
g \\
[= o \ 8.0 80 137 137
.S 100 e — = 16.0 60 88 88
o A
@ A T AN 24.0 46 60 61
S A E
= A~ Bag 32.0 35 45 44
IS A =
S 1 NF—a 40.0 26 36 36
0 S 48.0 18 26 29
3 S 53.0 15 22 22
g \\\\ 58.3 13 18 18
[
= 0 20 40 60 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-11159
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Model PCA600F-12-P2
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A

Object +12V53A

Ambient Temperature [°C]

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

1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
100 < Temperature V]
N [°C] Load 50% | Load 100%
80 U\ S A 30 72 84
N N
> :ﬂ--{?\;\{}--El---E}----EE;--E-\gE -20 72 84
) N AN -10 72 84
I 60 \ N
S \ \ 0 72 84
é \ \‘\ 10 72 84
g 0 \ N 25 72 84
N AN
\ N 30 72 84
20 A \
- N 40 72 84
\\: N 50 72 84
0 > 55 72 84
-50 -10 30 70 — - -

21 - BC-11159
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Model PCABOOF-12-P2
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +12V53A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
Voltage Input Volt. Input Volt.
3 V] 100[V] 230[V]
2 3 11.4 61.05 60.71
= 3 10.8 61.09 60.72
g 3 9.6 60.94 60.97
= 8.4 61.10 60.56
3 7.2 60.70 60.73
E 6.2 60.97 61.00
0 - - -
0 20 40 60 80 — i i
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 6V to 0V.
22 BC-11159
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Model PCAG600F-12-P2

Ite

m Overvoltage Protection

Testing Circuitry Figure A

Object +12V53A

1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
. \ [°C] 100[V] 230[V]
[/ O -30 15.47 15.47
= N, N -20 15.47 15.47
= AN N
E 16.2 \\ \ -10 15.47 15.47
o N N 0 15.47 15.47
c
3 N\ 10 15.47 15.47
o 15.8 '
s N\ \\ 25 15.47 15.47
N\, 30 15.47 15.47
AR AR z&ﬁ-@
15.4 \\ \\ 40 15.47 15.47
(™ < 50 15.47 15.47
15.0 AN 55 15.47 15.47
-50 -10 30 70 — - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
23 - BC-11159
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Temperature
Chamber
Electonic | | ][]
—»  Switch p| Power —— | Electronic
AC Power P Supply R DC Load
Supply ower <
Meter Oscilloscope
A
v |
» Relay Unit [
> DVM
Data Acquisition/Control Unit
Figure A
AC Power DC Adjustable
Voltmeter Suppl Load
AC Input —p > upply £, Ammeter N oa
Line
FG A
1kQ )
Effective Value of
Voltmeter[V]
Leakage Current [A] =
Effective value Value 1k [Q]
—»| Voltmeter [—
Figure B-1 ( DEN-AN )
AC Power DC Adjustable
AC Input Voltmeter o Ammeter
e >  Supply [—> »  Load
Line
FG

1.5kQ+0.1%

_|

0.22uF+1.0%

500Q+0.1%

Effective Value of
Voltmeter[V]

%L 0F¥FONM0L

0.022uF£1.0%
| |
|l

Leakage Current

A =
Value Al

500 [Q]

Effective value [
Voltmeter

Figure B-2 ( IEC62368-1 refer to IEC60990 Fig.4)
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AC Power DC Adjustable
ACL::::Ut —» Voltmeter > supply | —P| Ammeter B Load
FG
1.5k0+0.1%
500Q+0.1%
o | 0.22uF+1.0%
P
e}
I+
S
o 3 Effective Value of Voltmeter[V]
0.022uF£1.0% |° Leakage Current (Al =
I I Value
500 [Q]
20k0.1% H |H  6200pF1.0%
Effective value
Voltmeter
Figure B-3 ( IEC62368-1 refer to IEC60990 Fig.5 )
AC Input AC DC .
. Adjustabl
Line  —p| Voltmeter p| Power Supply |y Ammeter [ JCJOSaZ ©
FCT
—I 1kQ+1.0% I
=)
5
% | Leakage Current Effective Value of Voltmeter[V]
0.015uF+2.0% | Q Val =
I I [3*] alue 1k Q1
| Effective value J
Voltmeter
Figure B-4 ( IEC60601-1)
Temperature Chamber .
Measuring
ISEIIES) board
oo | o Eroctronic
> "1l Power Supply
C1 .| DC Load
AC Power Power Meter [ i
150mm “
Oscilloscope
BW:20MHz
C1=22F
(Electrolytic capacitor)
Figure C
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