sEEH
CO$EL

TEST DATA OF PBA75F-12

Regulated DC Power Supply
Apr.8. 2004

Approved by : é;m;g%' 2};%_,“
Kuniaki Nagahara Design Manager

Prepared by : AQhits  fJobozs

Akito Joboji Design Engineer

COSEL CO.,LTD.



EEEH

— CO$EL

CONTENTS

1.|nput Current (by Load Current) .........................
2.Input Power (by Load Current) « « = =+« s« s s s aeeeraaceonnn.
3.Efﬂdency (by |nput Voltage) ...........................
4Efﬂdency (by Load Current) ...........................
5.Power Factor (by | nput VOltagQ) .........................
6.Power Factor (by Load Cu"ent) .........................
7dnrush Current « « = ¢« « ¢ o s s st s e v st ettt st st a0
8.Leakage Current «= + =« s c e s s ittt st et c s st
9.Line Regu|ati°n ..................................
10.Load Regu|ati°n ..................................
11_Dynamic Load Response ............................
12.Ripp|e Voltage (by Load Current) ........................
1 3Ripp|e.N°ise ....................................
14.Ripple Voltage (by Ambient Temperature) « = < « =+« « e e v v e ee e
1SMbient Temperature Drift ...........................
16.output Voltage Aocuracy ............................
17.TimeLapseDrift - « = < <« = ¢ e ettt i
18.RiseandFall Time@ = « « ¢+« c v e e ¢ s et et et retooncacscssas
19H°|d-Up Time « « + c ¢ s e et e vt ettt csetsoaceaceos
20.Instantaneous Interruption Compensation « = <« ¢« c ¢ e e e v v v e et
21.Minimum Input Voltage for Regulated Output Voltage = + = - = - <« - - - -
22.0vercurrent Protection « = « = « ¢ ¢« s e v et i i e i i et e e e
23.0V9N0|tage Protection = * = = ¢« = = ¢ e vt v et et et e s it s
24_Figure of Testing Circuitry ............................
(Final Page 24)

BC-3560




SEEN

— CO$EL

Model PBA75F-12
Temperature 25°C

item Input Current (by Load Current) Testing Circuitry Figure A

Object
1.Graph ——#— |nput Voit. 100V | 2.Values

--=-£+--- Input Volt. 200V
—:=0—-— |nput Volt. 230V Load Input Current [A]
2.00 Current Input Volt. | Input Voit. | Input Volt.
N\ (Al 100(v] | 200v] | 230(v)
N 0.00 0.073 | 0.051 0.048
< 150 N 1.20 0229 | o0.158 | 0.156
fé | 2.40 0.389 | 0228 | 0.214
5 | J 3.60 0.554 | 0303 | 0.279
O 1.00 ; -
= | 4.80 0.724 | 0.383 | 0.347
3 —+ 6.00 0.897 | 0464 | 0.418
0.50 1 & 6.30 0941 | 0484 | 0.436
|| B 693 | 1034 | 0528 | 0472
PO FY iy 1 \ - _ - _
0 2 4 6 - - N -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model PBA75F-12

Temperature 25°C

Iltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph e——ty— Input Volt. 100V | 2.Values
--=-£--- InputVolt. 200V
—:=0—:-= Input Volt. 230V Load Input Power [W]
200 Current input Volt. | Input Volt. | Input Vott.
N (Al 100(v] | 2000v] | 230V
y 0.00 4.8 4.0 5.0
g 150 N 1.20 | 21.9 220 230
5 ) q 2.40 38.3 38.0 38.0
3 \ 3.60 550| 54.1 55.0
a 100 %
1 ! 4.80 722 70.5 71.0
g } N 6.00 896| 871 870
50 ] ‘ 6.30 940 912 910
P o N 6.93 1034] 1002 999
N - - . -
0 - R - N
0 2 4 6 — - R -

Load Current [A]

Note: Slianted line shows the range of the rated
load current.
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Model PBA75F-12
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2 Values
~==fF--- Load 50%
——b—  Load 100% |nput Efﬂciency
86 Voitage [%]
i&; \")] Load 50% Load 100%
78 N 75 76.8 78.6
\
T 70 \\ 85 77.5 79.8
= \\ A\ 100 78.2 81.0
g 62 N A 120 79.2 81.9
Q0
2 54 200 79.2 834
w N\ 230 79.2 83.6
46 t\ S 264 77.6 83.6
38 N LN 280 79.2 83.6
N\ N\ - - -
30 AN
50 100 150 250 300
Input Voltage [V}
Note: Slanted line shows the range of the rated
input voltage.
- 3 - BC-3560
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Load Current [A]

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

Model PBA75F-12
Temperature 25°C
item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—0—-- InputVolt. 230V Load Efficiency [%)]
86 ' Current | input Voit. | Input Volt. | Input Vokt.
A, . & o [A] 100[v] | 200{v] | 230[V]
78 = \ 0.00 - - -
= 70 A 1) 1.20 66.1 658 | 65.8
X N
- 3 240 75.6 76.2 76.3
e 62 13.60 79.0 80.3 80.5
2 .
E 54 \\ 4.80 80.3 82.3 82.8
N 6.00 80.8 83.2 83.3
48 T 6.30 81.0 83.3 83.6
38 NB 6.93 81.0 83.6 83.8
30 - - - -
o 2 4 6 _ _ _ _
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Model PBA75F-12
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
-==f}--- Load 50%
—&—— Load 100% Input Power Factor
1.0 Voitage
B - | M Load 50% | Load 100%
0.9 BLE ‘?\‘f“ 75 0.994 0.997
5 . " 85 0.991 0.996
3 08 "~ 100 0.984 0.993
e < 120 0.960 0.989
@ 07 .Y
z o 200 0.873 0.939
® o8 | 230 0.828 0.910
' 264 0.766 0.875
05 280 0.667 0.813
04
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Load Current [A]

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

Model PBA75F-12
Temperature 25°C
item Power Factor (by Load Current) . Testing Circuitry Figure A
Object .
1.Graph —A—— Input Voit. 100V | 2.Values
---8--- InputVolt. 200V
—=O-—-~- InputVoit. 230V  Load Power Factor
1.0 Current Input Voit. | Input Volt. | Input Voit.
(Al 100[v] | 200[V] | 230[V]
0.9 : 0.00 0655 | 0447 | 0426
| 7 - AT 1.20 0951 [ 0721 | 0635
g o8 T 240 | 0979 | 0835 | 0784
I's o7 a ) 3.60 0987 | 0889 [ 0.847
g Y i ] 4.80 0.992 | 0.916 | 0.880
iy 6.00 0994 | 0935 | 0.905
o ‘ 6.30 0994 | 0938 [ 0.908
0.5 ;}-/ i 6.93 0995 | 0945 | 0.917
04 [ A - - - -
0 2 4 8 — - - -
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Model PBA75F-12
Temperature 25°C
Item Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input Py VIV VEVVIN VI MAAAAMAAAAAIA wanni Load 100 %
Current
[20A/div] Primary inrush current :
121A
bt e b ey Secondary inrush current :
input 24A
Voltage '
[100V/div]
Time [100mS/div]
Input Voltage 200V
Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
256 A
L b gy | Secondary inrush current :
Input 12A
Voltage
[200V/div]

Primary inrush current

_\

Time

[100mS/div]

Secondary inrush current

7 - BC-3560
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Model PBA75F-12
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standard Note
ards 100v] | 2000V | 230[V]
DEN-AN Both phases 0.16 0.26 0.30 Operation
One of phase 0.24 0.45 0.53 stand by
IEC60950 Both phgsesv 0.16 0.28 0.37 Operation
One of phase 0:24 0.47 0.57 stand by
The value for "One phase" 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.
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Input Voltage [V]

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

Model | PBA75F-12
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object | +12V6.3A
1.Graph 2.Values
-=--fF--- Load 50%
—&—— Load 100% Input Output Voltage
Voltage M
1230 [N N M Load 50% | Load 100%
12.20 * A Y 75 12.047 12.043
= L N 85 12.048 12.042
E’ 12.10 100 12.048 12.042
3 1200 . k 120 12.048 12.042
35 = = 200 12.048 12.042
§ 11.90 ‘ > 230 12.048 12.042
11.80 S 264 12.048 12.042
170 \ N 280 12.048 12,042
11.60 AN :
50 100 150 250 300

BC-3560
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Model PBA75F-12
Temperature 25°C
item Load Regulation Testing Circuitry Figure A
Object +12V6.3A
1.Graph ——t—  |nput Volt. 100V | 2.Values
--=-&--- InputVoit. 200V
- —O—-— InputVolt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Voit.
12.30 \} Al 100(v] | 200{v} | 230[v]
12.20 0N 0.00 12.055 | 12.055 | 12.055
: N
= 1.20 12.053 | 12.053 | 12.052
g' 12.10 3 2.40 12.050 | 12.050 | 12.050
S 12,0 e ; 360 | 12.048 | 12.048 | 12.048
3 N 4.80 12.046 | 12.046 | 12.046
3 11.90 6.00 12.044 | 12.044 | 12.043
11.80 D 6.30 12.044 [ 12.043 | 12.043
N 6.93 12.042 | 12.042 | 12.042
11.70 N
11.60 - - - -
0 2 4 6 - N - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-3560
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Load Current

Model PBA75F-12
, Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Object +12V6.3A
Input Volt. 100 V
Cycle 1000 ms

Min. Load (0A) ——
Load 100% (6.3A)

N
anndl
100 mV/div
10 ms/div 10 ms/div
Min. Load (0A) «<—
Load 50% (3.15A)
100 mV/div
10 ms/div 10 ms/div
* The characteristic of AC200V is equal.
-1 - | BC-3560
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Model PBA75F-12
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +12V6.3A
1.Graph 2.Values
: —2A— Input Voit. 100V
=—-—O—-- Input Voit. 200V Load Ripple Voltage [mV]
100 < Current input Volt. Input Volt.
90 N 1Al 100 [V] 200 [V]
S 80 1) 0.00 10 10
E 70 AN 1.20 30 30
9 o N 2.40 30 30
2 5 . 3.60 30 30
> N 4.80 30 30
g v ] 6.00 30 30
® 30 2 N e N I 6.30 30 30
20 —~ N 6.93 30 30
10 ¢ ‘ N _ _ B
ol — - -
0 2 4 6 _ _ -
Load Current [A]
Measured by 20 MHz Oscilioscope.
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] —>|—<—
< Lk S
Fig. Complex Ripple Wave Form
BC-3560
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Model PBA75F-12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure A
Object +12V6.3A
1.Graph 2 Values
‘ —2&A—— InputVoit. 100V
—-—0—"- InputVoit. 200V { Load Ripple-Noise [mV]
100 . Current Input Volit. Input Volit.
90 - N Al 100 [V] 200 [V]
< 80 ) 0.00 20 20
€ 7 N 1.2(; 35 35
3 e N 24 40 40
(<] 3.60 40 40
< 5
% 0 N 4.80 40 40
a A
2 5 4’/ v 6.00 40 40
i 6.30 40 40
20 \ 6.93 40 40
10 N — - -
0 - - -
0 2 4 ' 6 _ _ _
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
St< 12 [mVpp|
A
< T S
T~ I
Fig. Complex Ripple Wave Form
13 - BC-3560
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Model PBA75F-12
Iitem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +12V6.3A
1.Graph 2.Values
---Br-- Input Volt. 100V _
—2&4&—— Input Voit. 200V Ambient Ripple Voltage [mV]
200 < Temperature | Input Volt. Input Volt.
180 - = [°C] - 100 [V] 200 [V]
K~ ) -30 130 130
S 160 N
E AN -10 55 55
o %0 N \ 0 40 40
g 120 . AN
3 \\ \ 25 30 30
s 100
> < A 50 25 25
— 80 AN -
g ANH AN N - - -
E 60 \ AY \ N
40 \\ — N -— - -
20 N , ‘\i _ - -
0 A\ A\ — B -
40 20 0 20 40 60 — " -
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-3560




— CO$EL

SEEH

Model PBA75F-12
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V6.3A
1.Graph ——2A—— InputVolt. 100V | 2.Values
---FF+-~-- InputVolt. 200V
—-=0—-- |nputVolt. 230V Ambient Output Voltage [V]
Temperature | Input Voit. | Input Volt. | Input Voit.
12.30 N } [°C) 100[V] | 200[V] | 230[V]
12.20 N . ) -20 12.030 | 12.030 | 12.030
% Q N -10 12.033 | 12.033 | 12.033
g 12.10 7 % 0 12.037 | 12.037 | 12.037
S 12.00 ; < — 10 12.041 | 12.040 | 12.041
3 \\ \\ 25 12.046 | 12.046 | 12.045
3 " N 30 12.047 | 12.047 | 12.047
11.80 — b 40 12.047 | 12.047 | 12.046
1170 X N 50 12.045 | 12.045 | 12.044
’ AN O 60 12.040 | 12.040 | 12.040
11.60 4 N\ . - - - -
-40 -20 0 20 40 60 - - - -
Ambient Temperature [*C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-3560
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Model PBA75F-12
item Output Voltage Accuracy Testing Circuitry Figure A
Object | +12v6.3A |
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 : -10 - 50°C
Input Voltage : 85 - 264V
Load Current : 0 - 6.3A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voitage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy 100
Rated Output Voltage
2.Values
ltem Temperature| Input - Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
Maximum Voltage 40 85 0 12.059 13 0.4
Minimum Voltage -10 200 6.3 12.033 '
- 16 - BC-3560
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Model PBA75F-12

Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +12V6.3A
1.Graph 2.Values
Time since Output
start Voltage
12.30 Hl \Y
12.20 0.0 12.044
% 1210 0.5 12.042
E 1.0 12.042
s 1200 2.0 12.042
‘g 11.90 3.0 12.042
3 11.80 4.0 12.043
5.0 12.043
1.70 6.0 12.043
11.60 7.0 12.043
0 2 4 6 10 8.0 12.043
Time [H]
Input Voit. 100V
Load 100%
* The characteristic of AC200V is equal.
- 17 - BC-3560
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Model PBAT75F-12
Temperature 25°C
Item Rise and Fall Time Testing Circuitry _Figure A
Object +12V6.3A
1.Graph
[ Load 100% Input Voit. 100V ]
Output |} F 1
Volt. : ) ]
[2vidv)} ]
| 4
p <
0
[ Load 100% input Voit. 200V ]
r. -
Output (7 4
Voit.
Rvidiv| ]
i 4
0
[
DUt L A
Volt. 0 v
Time [1060mS/div] Time (10mS/div]
2.Values [mS]
Input VoIt Time Td Tr Ts Th Tf
100V 324.0 11.5 335.5 27.2 123
200V 269.0 12.0 281.0 313 123
Output _50% ————— | b= i
Volt. 10% H \
I D e | et i s
. —
input
Volt.
Tf
BC-3560
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Model PBA75F-12
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Object +12V6.3A
1.Graph 2.Values
-==-&--- Load 50%
—%A—— Load 100% Input Hold-Up Time
1000 - - Voltage [mS]
\‘\ ‘ ™ Load 50% | Load 100%
— A\ 75 50 21
g N 86 52 23
2 100 < = 100 55 25
= l-\l. -l" ? i AW 120 57 27
=) A N N, el 200 60 29
3 w0 N 230 61 30
~ = 264 62 30
X > 280 62 30
. 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.
- 19 - BC-3560
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Model PBA75F-12
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry Figure A
Object +12V6.3A
1.Graph ———A— Input Volt. 100V | 2.Values
---§F--- InputVoit. 200V
—:—0O—-~ Input Volt. 230V Load Time [mS]
~ 1000 Current input Voit. | Input Volt. | input Voit.
2 (Al 100(v] | 200[v] | 230V
g 0.00 - - -
= a 1.20 130 123 139
s 1o 2.40 71 72 72
2 - 3.60 a7 a7 25
é 2 4.80 34 38 38
8 10 6.00 26 30 30
@ 6.30 23 29 30
) 6.93 22 22 23
8 - - - -
=4
7 1 = ; - -
£ 0 2 = " - n
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-3560
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Model PBA75F-12
Minimum Input Voltage

Item for Regulated Output Voitage Testing Circuitry Figure A

Object +12V6.3A
1.Graph 2.Values

---f--- Load 50%
—&—— Load 100% Ambient Input Voltage
100 Temperature I\
\ [°C] Load 50% | Load 100%

80 \\ -20 46 62
> N -0 45 60
® e \ 0 45 61
2 s ‘T %T 10 45 61
% “ B PP 25 45 59
£ 30 45 60

40 45 60
20 50 45 60
60 45 61
0 - - -
40 -20 0 20 40 60 _ - N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
BC-3560
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Model PBA75F-12
Temperature 25°C
item Overcurrent Protection Testing Circuitry Figure A
Object +12V6.3A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 200V Output Load Current {A]
- | Voltage Input Volt. Input Volt.
" H 1 ™ 100[V] 200[V]
| RS 12.0 6.71 6.71
% - S i 11.4 7.85 7.85
g8l i ] 10.8 7.89 7.88
S o | 9.6 7.92 7.92
H T ] 8.4 7.92 7.90
3 4t T 7.2 8.07 8.05
i | ! — - -
T i _ : ;
o L | i I - - _
0 2 4 6 8 10 _ _ N
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 7.2V to OV.
- 22 - BC-3560
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Model PBA75F-12
Item Overvoltage Protection Testing Circuitry Figure A
Object +12V6.3A
1.Graph 2.Values
——2A—— Input Voit. 100V
=--8--- InputVolt. 200V Ambient Operating Point [V]
Temperature | Input Voit. Input Voit.
18.8 N N [°C] 100[V] 200[V]
s 178 D N -20 15.98 15.91
2 Q 3O 10 16.05 16.05
£ 16.8 0 16.19 16.12
';,, 158 il N 10 16.26 16.26
. \, \
] 25 16.40 16.40
£ 148 L A
g ) N\ 30 16.47 16.47
13.8 N s a0 16.54 16.54
g N 50 16.68 16.61
128
L\ O 60 16.75 16.75
11.8 - - -
40 -20 0 20 40 60 - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
. 23 - BC-3560
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] Temperature Chamber
RIR] | eewonc | |COOO Secoon
——»| Switch |—P» Power Supply P> c N
AC Power DC Load v
Supply Power Meter Oscilloscope
| Relay Unit J
- DVM
Data Acquisition/Control Unit
Figure A
Adjustable
AC Voltmeter Power Supply DC Ammeter
Load
AC Input Line —» - e oa
e
Effective value
Voltmeter Leakage Current _  Effective Value of Voitmeter[V]
Value [A] ~ 1k (9]
Figure B ( DEN-AN )
Adjustable
AC Voltmeter Power Supply DC Ammeter
AC Input Li Load
nput Line —» N
1.5kQ40.1%
500040.1% |
- 0.22uF£1.0%
:
0.022uF£1.0% |®
|1
] _I
Eﬁ;ﬁ::g:::ue Leakage Current Effactive Value of Voltmeter{V]
' value [A] 500 [0]
Figure B ( IEC60950 )
- 24 - BC-3560






