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Load Current [A]

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

Model PCAG600F-15-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 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 200[V] 230[V]
8 \\ . 0.0 0.193 0.147 0.152
< \}(/A 8.0 1.431 0.751 0.673
= 16.0 2.706 1.375 1.213
: AN
3 24.0 4.010 2.012 1.765
g \ 32.0 5.340 2.674 2.345
Y ¥al N
g 4 ~ [%ETT'ZS' 40.0 6.680 3.321 2.906
rd ";8:" = -“{\(? 43.0 7.200 3.560 3.118
2 B N 47.3 7.930 | 3.920 | 3.422
(= AN . : : :
s 0
0 - - - -
0 10 20 30 40 50 — - - -
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Load Current [A]

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

Model PCAB600F-15-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.
\} Al 100[v] | 200(vi | 230v]
800 Y 0.0 135 10.5 10.3
N A
3 74 8.0 140.7 138.1 138.1
g % 16.0 268.6 264.7 264.2
; 600 r 4 N
5 i \ 24.0 399.0 392.9 392.0
5 \ 32.0 532.0 523.4 523.0
Q400 AN
£ 40.0 666.0 653.1 652.0
/ )
/g’ \\ 43.0 717.0 702.0 700.0
200 /z’/ \w 47.3 791.0 773.0 771.0
. i N - : : :
0 10 20 30 40 50 — - - -
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Input Voltage [V]

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

Model PCAG600F-15-P2
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
A Load 100% Input Efficiency
100 - - Voltage [%0]
\\ O V] Load 50% | Load 100%
92 25 =N
W" \\ 80 90.0 89.3
= 84 Q \ 85 90.3 89.6
= R = 100 90.8 90.9
3 76 N O ' '
c N\ N 120 91.3 91.7
2 N N 200 92.3 92.8
L N AN 230 92.6 93.1
60 N ‘\\ 264 92.6 93.4
™ \\ 280 92.6 93.1
52 \\ N
. _ R R
44 \\\ N,
50 100 150 200 250 300
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Model PCABOOF-15-P2
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---E+-- InputVolt. 200V
——O—-- |Input Volt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
N\ [A] 100[v] | 200[v] | 230[V]
B -~
92 = = —A 0.0 - - -
— 81 & ) 8.0 86.1 87.7 87.7
X N
= \\ 16.0 90.2 91.5 91.7
§ 76 24.0 91.2 92.6 92.8
2 68 N 32.0 91.2 92.7 92.7
w AN 40.0 91.0 92.8 93.0
60 \\\ 43.0 90.9 92.8 93.1
N 47.3 90.6 92.7 93.0
52 N
44 - - - -
0 10 20 30 40 50 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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input voltage.

Input Voltage [V]

Note: Slanted line shows the range of the rated

Model PCAG00F-15-P2
Temperature 25°C
Item Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---fFF-- Load 50%
—24—— Load 100% Input Power Factor
g Voltage
~ B~ V] Load 50% | Load 100%
0.9 1% 80 0.998 0.999
. ‘ 85 0.998 0.998
5 08 100 0.997 0.999
o BN 120 0.994 0.997
2 07 . 200 0.975 0.985
* o6 ! 230 0.962 0.978
' a] 264 0.939 0.965
05 280 0.573 0.712
0.4 AN k
50 100 150 200 250 300
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model PCA600F-15-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.
=== '_:'.-.-_-.-6-'-' =’~'-'-®’_Ee_
05 /g_,—/— - N [A] 100[V] 200[V] 230[V]
' 7 i \Q 0.0 0.702 0.359 0.296
= 0.8 / ,"‘ N 8.0 0.985 0.920 0.893
g 0.7 1 ) 16.0 0.994 0.963 0.948
A N
. i A 24.0 0.995 0.977 0.966
‘J;-’ 0.6 1
3 /./ \ 32.0 0.998 0.979 0.970
% o5 [ Q 40.0 0.999 | 0.984 | 0.976
N AN
04 /! \\ 43.0 0.999 0.985 0.978
i N 47.3 0.999 0.987 0.980
0.3 ¢ N — - - -
0.2 -- - - -
0 10 20 30 40 50 _ _ _ _
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Primary inrush current

Secondary inrush current

v
\

Model PCAB600F-15-P2
Temperature 25°C
Item Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
h A Frequency 50 Hz
o e Y 22— 200
P TV ’
Current
[20A/div] Primary inrush current :
13.2A
\ | Secondary inrush current :
Input 174 A
Voltage
[100V/div] i
Time [L00ms/div]
Input Voltage 230V
Frequency 50 Hz
Input bt v‘ ‘ A Y’Y\lAvAvAvAv'\vAvAvAvA\/\v"vAvAvA\/ WAAAAAAAA] Load 100 %
Current
[20A/div] Primary inrush current :
322 A
Secondary inrush current :
Input 148 A
Voltage
200V/div
1200Vidv] v I
Time [100ms/div]
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Model PCAG600F-15-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-11160
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Input Voltage [V]

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

Model PCAG600F-15-P2
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +15V43A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
Voltage V]
15.50 - N [V] Load 50% | Load 100%
N N
15.40 \ N 80 15.184 15.182
= - 85 15.184 15.182
g 15.30
S 100 15.184 15.182
= N N
S 15.20 N AN 120 15.184 15.182
5 N \\ 200 15.184 15.182
£15.10 . )
8 \ 230 15.184 15.182
15.00 N - 264 15.184 15.182
L O 280 15.184 15.182
14.90 N N
N S -- - -
14.80 A
50 100 150 200 250 300
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Model PCAB600F-15-P2
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +15V43A
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.
15.50 \\ [A] 100[V] | 200[v] | 230[V]
15.40 N 0.0 15.185 | 15.186 | 15.186
S N
2. N 8.0 15.185 | 15.186 | 15.185
(D AL
= 15.30 kN 16.0 15.184 | 15.185 | 15.184
% N
S 15.20 - - - Q\—w——a 24.0 15.184 | 15.183 | 15.184
5 N 32.0 15.182 15.183 | 15.184
£ 1510 \
8 ' N 40.0 15.182 15.182 15.183
15.00 ‘\\ 43.0 15.181 15.181 15.181
N 47.3 15.181 15.181 15.180
14.90 ‘\
14.80 o -- - - -
0 10 20 30 40 50 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-11160
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Model PCAG600F-15

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +15V43A

Input Volt. 100 vV

Cycle 1000 ms

Load Current

t1,12=50ps

t1

t2

Min.Load (0A)——

Load 100% (43A)

1 V/div

2 msl/div

10 ms/div

Min.Load (0A)«——

Load 50% (21.5A)

1 Vidiv

2 ms/div

10 ms/div

11
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Model PCAB600F-15-P2
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +15V43A
1.Graph 2.Values
——A—— |nput Volt. 100V
—-—O—-- Input Volt. 230V Load Ripple Voltage [mV]
400 < Current Input Volt. Input Volt.
360 ) [Al 100 [V] 230 [V]
< 320 ND 0.0 39 36
= 280 \\ 8.0 49 36
) ™ 11.0 115 39
2 240 AN
£ AN 11.9 40 97
200
> AN 16.0 72 70
o 160 S
g N 24.0 71 70
r N\
o 120 o . 32.0 70 71
80 /1 e——a — g8 40.0 80 81
40 =28 ~ 43.0 80 82
ol 473 85 87
0 10 20 30 40 50 — - -
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
Ripple [mVp-p] -
| | I T T | | | |
T1
Fig. Complex Ripple Wave Form
- 12 - BC-11160
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Model PCAB600F-15-P2
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +15V43A
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 ND 0.0 40 37
E. 280 \\ 8.0 50 37
o AN 11.0 117 42
& 240 y
S AN 11.9 42 100
- 200
& N\ 16.0 74 70
o N
£ 199 " 24.0 74 72
) N\
120 b ER" == 32.0 80 86
80 T = B N 40.0 95 95
40 g=—=B- & N 43.0 105 105
0l 473 110 110
0 10 20 30 40 50 — 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
T2 [MVp-p]
TT
Fig. Complex Ripple Wave Form
- 13 - BC-11160
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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 PCAG600F-15-P2
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +15V43A
1.Graph 2.Values
---EF-- InputVolt. 100V
—24A—— Input Volt. 230V Ambient Ripple Voltage [mV]
400 N Temperature Input Volt. Input Volt.
360 - ~ [°C] 100 [V] 230 [V]
S 320 - S -30 100 100
E 20 . N -20 88 88
o AN K -10 83 83
g 240 <
= A 0 80 80
S 200 AN <
° S . 10 80 82
g ANy N 25 75 80
T N N,
120 N & 30 72 78
80 %—g@ — 40 72 72
AN ™
40 N < 50 72 72
0 AN - - -
-40 -20 0 20 40 60 — i i

14 - BC-11160
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Model PCAG600F-15-P2
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +15V43A
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.
15.40 \\ } [°C] 100[V] 200[V] 230[V]
15.30 . O -30 15.168 | 15.168 | 15.168
< 15 N AN
= 3 * -20 15.175 15.175 15.174
& 15.20 N\
Q> 2 - -10 15.180 15.180 15.179
= N .
S 15.10 N N 0 15.176 | 15.176 | 15.176
5 \\ . 10 15.180 | 15.180 | 15.180
£ 15.00 \ "
8 ) \ 25 15.182 15.182 15.182
14.90 \\ \ 30 15.186 | 15.186 | 15.186
LN \\ 40 15.190 15.189 15.190
14.80 : AN
N\ R 50 15.181 | 15.182 | 15.181
14.70 N 55 15.181 15.182 15.181
-50 -10 30 70 — : : :

Ambient Temperature [°C]
Load 100%

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

. 15 - BC-11160
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Model PCAG600F-15-P2

Item Output Voltage Accuracy Testing Circuitry  Figure A

Object +15V43A

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 - 43A
* 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 40 200 0 15.203
— +11 +0.1
Minimum Voltage -20 200 43 15.182

- 16 - BC-11160
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Model PCAG600F-15-P2
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +15V43A
1.Graph 2.Values
Time since Output
start Voltage
15.50 [H] V]
_15.40 0.0 15.138
= 0.5 15.147
o 15.30
= 1.0 15.147
o 1520 2.0 15.148
3 15.10 3.0 15.148
8 15.00 4.0 15.148
5.0 15.148
14.90 6.0 15.148
14.80 7.0 15.148
0 2 4 6 8 10 8.0 15.148
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC100V is equal.
- 17 - BC-11160
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Model PCA600F-15-P2
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +15V43A
1.Graph
[ Load 100% Input Volt. 100 V ]
Output (
Volt.
[2vidiv]| |
0
[ Load 100% Input Volt. 230V ]
Output (
Volt.
[2vidivl| |
0
v O AN
Volt. 0 N\
Time [100ms/div] Time [10ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 349.5 21.5 371.0 19.0 8.5
230V 335.0 21.0 356.0 24.3 8.7
Output 0% A Py
Volt. 10%‘/ I \
| b7 I B ICZZ =77 =N
Input
Volt.
Tf
Ts ' '
BC-11160
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Model PCAB600F-15-P2
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Obiject +15V43A
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 — RS £ it dndeinin Y 120 36 18
o ~{f}--=F-- 3,
) _ A——hA 200 46 23
E ALY =Y
S 1o \ ‘ 230 46 23
= N 264 46 23
N\ N\
N K 280 46 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-11160
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Model PCAG600F-15-P2
Temperature 25°C

Item Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +15V43A
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.
£ = Al 100[v] | 200v] | 230[v]
0.0 - - -
£ A
[= ) \ 8.0 89 117 118
S 1o A 16.0 49 63 63
5 E - N 24.0 33 43 43
=

g A ENgR 32.0 25 32 32
5 A 40.0 20 26 26
O 10 . :
@ \\ 43.0 17 24 24
3 > 473 15 20 22
IS N\
s - R R R
[
= 0 10 20 30 40 50 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PCA600F-15-P2
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A

Object +15V43A

Ambient Temperature [°C]

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

1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Ambient Input Voltage
100 < Temperature V]
N Q [°C] Load 50% | Load 100%
80 zs—g&\u A—A——AA—ANAA -30 74 82
S Li--{b;\-{}--EI---E}----EEH--EI\}H‘E -20 74 82
o k\:\ \‘:‘ -10 74 82
I 60 \ \
S \ \ 0 74 82
é_ \ \‘\ 10 74 82
g \ N 25 74 82
N \,
N\ N 30 74 82
20 A N\
S N 40 74 82
\\: N 50 74 82
0 . 55 74 82
-50 -10 30 70 — - -

21 - BC-11160
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Model PCAG600F-15-P2

Item Overcurrent Protection

Temperature

25°C

Testing Circuitry Figure A

Object +15V43A

22 -

1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
20 Voltage Input Volt. Input Volt.
[V] 100[V] 230[V]
N
16 N 14.3 49.44 49.15
2 N 13.5 49.28 49.31
@ N
g 12 : 12.0 49.37 49.11
S 10.5 49.13 49.16
3 8 l 9.0 49.39 49.23
8 7.7 49.34 49.37
4 - - -
0 - - -
0 20 40 60
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 7.5V to OV.
BC-11160
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Model PCAG600F-15-P2
Item Overvoltage Protection Testing Circuitry Figure A
Object +15V43A
1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
21.0 < Temperature Input Volt. Input Volt.
\ N [°C] 100[V] 230[V]
N -30 19.28 19.28
S N\
= \\ -20 19.28 19.28
_g 20.0 AN -10 19.28 19.28
o .
- N \* 0 19.28 19.28
= i 10 19.28 19.28
© I z\u's-m : :
g '\ 25 19.28 19.28
O 19.0
& \\ 30 19.28 19.28
N\ N 40 19.28 19.28
L N 50 19.28 19.28
18.0 A 55 19.28 19.28
-50 -10 30 70 — : :
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
. 23 - BC-11160
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Temperature
Chamber
- - Electronic |:| |:| D
—»  Switch [P > Power — »| Electronic
AC Power p Supply M DC Load
Supply ower < :
Meter Oscilloscope
A
A 4
"| Relay Unit
>  DVM
Data Acquisition/Control Unit
Figure A
AC Power DG Adjustable
Voltmeter Supol Load
AC Input —pf > upply ) Ammeter N oa
Line
FG T
1kQ
Effective Value of
Leakage Current ~ Voltmeter(V]
Value -
Effective value 1k [Q]
—»| Voltmeter
Figure B-1 ( DEN-AN )
AC Power DC Adjustable
AC Input [ v/oltmeter > Supply |—J Ammeter [ Load
Line
FGA

1.5kQ+0.1%

-

500Q+0.1%

= 0.22uF+1.0%
=
e}
&
0.022uF+1.0% :; Effective Value of
| ° Voltmeter[V]
Leakage Current
I Al =
Value
; 500 [Q]
| Effective |
value
Voltmeter

Figure B-2 ( IEC62368-1 refer to IEC60990 Fig.4)
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AC Voltmeter
AC Input >

Line

5000+0.1%

0.22uF+1.0%

%L 0FON0L

0.022uF+1.0%
| |
I

Value

6200pF+1.0%

20kQ+0.1%

Effective value
Voltmeter

Leakage Current

H»

Adjustable
Load

Power DC
» Supply —» Ammeter
FG

Effective Value of Voltmeter[V]

[A] =

500 [Q]

Figure B-3 ( IEC62368-1 refer to IEC60990 Fig.5 )

AC Power Supply bC Adjustable
AC Input Line )
p —» Voltmeter > > Ammeter N Load
FG
—I 1kQ+1.0%
=)
5
H Leakage Current Effective Value of Voltmeter[V]
0.015uF+2.0% | =
O ° 70\7 Value 1Kk [Q]
I J
»- Effective value
Voltmeter
Figure B-4 ( IEC60601-1)
Temperature Chamber
Measuring
board
INEIEN
- o oo
Power Supply "
AC Power Power Meter C1 o DC Load
Supply o
150mm | t
Oscilloscope
BW:20MHz
C1=22pF
(Electrolytic capacitor)
Figure C
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