CO$EL

TEST DATA OF SPLFA100F-24

Regulated DC Power Supply
October 19, 2011

Approved by : J&/QQO/QA//?&/ Sorada

Takahiro Yoneda Design Manager
Prepared by :
Satoshi Kinoshita Design Engineer

COSEL CO.,LTD.



— CO$EL

CONTENTS

1.Input Current (by Load Current) - - - = =« =« v oo oo v oo v n e
2.Input Power (by Load Current) - - - - < <« - - - - s v e
3.Efficiency (by Input Voltage) -+ - -+ » + + =« - - o oo e e e e e
4 Efficiency (by Load Current) - - -« -+« = = c v e v e e s s
5.Power Factor (by Input Voltage) - - - - - = <« - - = o v v e e e el
6.Power Factor (by Load Current) - = -+« » + =« - = oo oo v e e
7.|anSh Current ................................
8.Leakage Current ...............................
g_Line Regu|ation ...............................
10.Load Regulation ..............................
1 1.Dynamic Load Response ..........................
12.Ripple Voltage (by Load Current) + - - - =+« = -+ = oo oo oo o et
13.Ripple-Noise ............ e e e e e e e e e e e e e e e e e e e
14.Ripple Voltage (by Ambient Temperature) - - - = = = - -« - - - - - ..
15.Ambient Temperature Drift - = -« = = - o oo v e e e e
160Utput VOItage ACCUracy ..........................
17T|me Lapse Drlft ...............................
18.Rise and Fa" Tlme .............................
19H0|d_Up Tlme ................................
20.Instantaneous Interruption Compensation - - - - - - - - - - - - ..
21.Minimum input Voltage for Regulated Output Voltage - - - - - - - - - -
22.0vercurrent Protection - = = = =« o v s e e e e
23.0VerVO|tage Protection ...........................
24‘Figure Of Testing Circuitry .........................
(Final Page 25)

BC-10624




— CO$EL

Model SPLFA100F-24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- Input Volt. 230V Load Input Current [A]
2.00 Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[Vv] | 200[V] | 230[V]
0.00 0.068 0.083 0.090
< 1.50 \ P 0.80 0.296 0.179 0.175
E N 1.60 0.513 0.276 0.253
5 2.40 0.737 0.379 0.339
O 1.00 ,A’/
5 - N\ 3.20 0.962 | 0486 | 0.429
g o N5 4.00 1190 | 0594 | 0522
0.50 // g © 4.30 1272 | 0635 | 0.556
BT 473 1391 | 0693 | 0.606
o \ SS I .
0.00 - - - -
0.0 1.0 2.0 3.0 4.0 5.0 _ _ _ _
Load Current [A]

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

Model SPLFA100F-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —aA—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
—-—O—"-~ Input Volt. 230V Load Input Power [W]
200 Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[V] 200[V] 230[V]
N 0.00 45 4.7 47
3 150 0.80 28.1 27.7 27.7
5 N\ 1.60 49.7 48.6 48.4
g 2.40 716 69.8 69.6
a 100 ZZ
5 - 3.20 93.9 91.2 90.8
£ /X N 4.00 116.6 112.7 112.3
50 o] 4.30 1247 1209 1203
e \\ 4.73 136.7| 1324 1317
u//”/ N - - . -
0 — - - -
0.0 1.0 2.0 3.0 4.0 5.0 — _ _ _
Load Current [A]
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Input Voltage [V]

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

Model SPLFA100F-24
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---fF+-- Load 50%
—4A—— Load 100% Input Efficiency
92 Voltage [%]
\ !' . — V] Load 50% Load 100%
84 ¥ B e & 1 75 79.8 82.2
aNg- -l
= o 85 80.6 83.5
X
< 76 100 81.3 84.3
2 120 81.9 85.1
L 68
a‘_—_ﬁ 200 83.4 86.9
L 50 230 83.6 87.3
264 83.8 87.7
52 280 84.0 87.9
44
50 100 150 200 250 300
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Note: Slanted line shows the range of the rated
load current.

Model SPLFA100F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——2A—— Input Volt. 100V | 2.Values
---E+-- InputVolt. 200V
—-—0—-- InputVolt. 230V Load Efficiency [%]
92 : Current Input Volt. | Input Volt. | Input Volt.
e A] 100[v] | 200[v] | 230[v]
84 p ﬁ_‘_‘:__i_ ' —A— 0.000 - - -
- Y 0.800 705 716 716
= 76 17 z 1.600 79.1 809 | 812
g . % 2.400 82.2 84.3 845
a‘:—’ 3.200 834 85.8 86.2
"o 4.000 839 | 867 87.1
4.300 84.2 86.9 87.3
52 4.730 84.4 87.1 875
44 - - - -
0.0 1.0 2.0 3.0 4.0 5.0 _ _ _ _
Load Current [A]
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Input Voltage [V]

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

Model SPLFA100F-24
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—2&—— Load 100% Input Power Factor
1.0 Voltage
hi: = e \\A\ . I\ Load 50% Load 100%
0.9 . ~B_ Aﬂ\ 75 0.977 0.987
. DR 85 0.972 0.984
5 08 u 100 0.967 0.977
- 120 0.960 0.970
% 07 200 0.909 0.949
o 06 230 0.876 0.938
264 0.834 0.908
05 280 0.804 0.845
04
50 100 150 200 250 300
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Load Current [A]

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

Model SPLFA100F-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——2A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- Input Volt. 230V Load Power Factor
1.0 - ‘ — Current Input Volt. | Input Volt. | Input Volt.
/A— ; —¥ ‘é— — ,}g 8 [A] 100[V] 200[V] 230[V]
0.9 / ';0' _—— 0.00 0.657 0.283 0.227
5 - 0.80 0.948 0.774 0.687
Rl WA 1.60 0964 | 0879 | 0.829
e or I/ 1 2 2.40 0.968 | 0.918 | 0.890
= ) |'® 3.20 0972 | 0937 | 0918
“ o6 ! 4.00 0976 | 0947 | 0.934
A 4.30 0977 | 0950 | 0.938
05 473 0979 | 0953 | 0.944
0.4 L - - - -
0.0 1.0 2.0 3.0 4.0 5.0 ~ - i -
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Model SPLFA100F-24
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input A~ AAAAANAAAAANAAA Load 100 %
Current
[20A/div] Primary inrush current :
13.8A
\ 0 0 o LAAAAAD Secondary inrush current :
o AAAR AR AARAR AR
ven | IV
Time [50ms/div]
Input Voltage 200V
Frequency 60 Hz
Input y—~ e LOBd 100 %
Current
[20A/div] Primary inrush current :
284 A
\ A A Secondary inrush current :
AAARAREARARARARARARARARAR 2o
Voltage
ot

Primary inrush current

Time [50ms/div]

Secondary inrush current

-7 , BC-10624
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Model SPLFA100F-24
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 240 [V]
DEN-AN Both phases 0.27 0.34 0.37 Operation
One of phases 0.25 0.55 0.67 Stand by
[EC60950-1 Both phases 0.13 0.28 0.33 Operation
One of phases 0.25 0.52 0.64 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-10624
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Input Voltage [V]

input voltage.

Note: Slanted line shows the range of the rated

Model SPLFA100F-24
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +24V4 3A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
Voltage V]
24.60 N \\\ \Y] Load 50% Load 100%
A\
24.50 = N 75 24.342 24.329
= N 85 24.342 24.329
3]
o 24.40 100 24.342 24.329
S 2430 W—E """ W= 120 24342 24.329
5 AN N 200 24.342 24.328
3 2420 N\ 230 24.342 24.328
2410 N \b 264 24.341 24.328
N
24.00 \\ 280 24.341 24.328
23.90 N
50 100 150 200 250 300
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Model SPLFA100F-24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V4.3A
1.Graph ——A—— Input Volt. 100V | 2.Values
-—--EF-- InputVolt. 200V
—-—O—-- InputVolt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
24.60 N\ [A] 100(V] 200[V] 230[V]
24.50 N 0.00 24.361 24.361 24.359
= 0.80 24356 | 24.355 | 24.353
8 24.40
§ N E 1 1.60 24.351 24.351 24.349
L 2430 ¥ 8 2.40 24347 | 24.346 | 24.344
5 N 3.20 24.342 | 24.341 24.339
£ 2420
8 4.00 24337 | 24.336 | 24.334
24.10 s 4.30 24335 | 24.334 | 24.332
N 473 24332 | 24.331 24.329
24.00 N
23.90 - - - -
0.0 1.0 2.0 3.0 4.0 5.0 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10624
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Model SPLFA100F-24
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +24V4.3A
Input Volt. 100 vV Response. t1=t2=50us.typ
Cycle 1000 ms
Load Current
t1 t2
Min. Load (OA) —>
Load 100% (4.3A)
/T
100 mV/div
2 ms/div 2 ms/div
Min. Load (OA) ——>
Load 50% (2.15A)
A
Pt
100 mV/div
2 ms/div 2 msl/div
- 11 BC-10624
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Model SPLFA100F-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V4.3A
1.Graph 2. Values
—2A—— |nput Volt. 100V
—+—O—-- InputVolt. 200V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 \ [A] 100 [V] 200 [V]
< 160 0.00 10 10
» T2 T =
o) . 5
> 120 A\
= N 2.40 25 25
£ 100
o A 3.20 25 25
g & A 4.00 30 30
60 4.30 30 30
40
— 4 a 473 30 30
20 —a—" & & ’@ _ - -
o T ‘ — _ 3
0 1 2 3 4 5 — - -
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] 9HH
Fig. Complex Ripple Wave Form
- 12 - BC-10624
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Model SPLFA100F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V4.3A
1.Graph 2.Values
—2A—— Input Volt. 100V
—+=—O—"-- Input Volt. 200V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \\ [A] 100 [V] 200 [V]
160 N 0.00 20 20
2 0.80 25 25
£ 140 ™ 1-60 30
3 120 \ : 30
2 0 BN 2.40 30 30
& AN 3.20 30 30
Q
g 80 AN 4.00 35 35
60 4.30 35 35
40 - - ; __.gé—a 4.73 35 35
20 ?/—a-— x - - R
ol A ~ } ;
0 1 2 3 4 5 _ _ _
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
-S>l 1< [mVp-p\l/
A
P T1
N P
Fig. Complex Ripple Wave Form
- 13 - BC-10624
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Model SPLFA100F-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V4 3A
1.Graph 2. Values
~=--FEF-- |InputVolt. 100V
—2A—— |nput Volt. 200V Ambient Ripple Voltage [mV]
200 N < Temperature | Input Volt. Input Volt.
180 \\ \\ [°C] 100 [V] 200 [V]
—_ - N -30 50 50
S X -10 40 40
g X \ 0 35 35
[}
2 120 N\ N
= A\ 25 30 30
S 100 \
° . 2\ 40 30 30
g % N \ 50 25 25
€ 60 AN h
B X - - -
40 _ _ _
N \\k —H
20 % N T - - -
0 AN ’ - ) }
-40 -20 0 20 40 60 — N i
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10624
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Model SPLFA100F-24

ltem Ambient Temperature Drift

Testing Circuitry  Figure A

Object +24V4.3A

1.Graph —2A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—"-- |Input Volt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Valt.
24.60. N ;\ [°C] 100[V] 200[V] 230[V]
24.50 N \ -20 24338 | 24.338 | 24.339
: \ N

=, \ -10 24340 | 24.341 | 24.341

S 24.40 \

2 — 0 24344 | 24345 | 24.345

§ 24.30 . AN 10 24348 | 24.348 | 24.349

5 X N 20 24.351 24.351 24.351

£ 2420 \

8 \ 25 24.351 24350 | 24.350
24,10 \ :\\ 30 24349 | 24349 | 24.348
24.00 N N 40 24344 | 24.344 | 24.343

' \t N\ 50 24335 | 24.334 | 24.333
23.90 60 24326 | 24.325 | 24.325
40  -20 0 20 40 60 80 — N . N
Ambient Temperature [°C]
' Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10624
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Model SPLFA100F-24
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +24V4.3A

1.Output 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 - 4.3A

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

. Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2 Values
itern Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Vol 25 85 0 24.378
aximum Voltage +23 +01
Minimum Voltage 40 264 43 24.333
- 16 - BC-10624
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Model SPLFA100F-24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +24V4.3A
1.Graph 2.Values
Time since Output
start Voltage
24.60 [H] M
o 24.50 0.0 24.343
' 24.40 0.5 24.330
= = 1.0 24.331
E 24.30 20 24332
3 2420 3.0 24.332
3 2410 4.0 24.333
5.0 24.333
24.00 6.0 24.333
23.90 7.0 24.333
0 2 4 6 10 8.0 24.333
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
- 17 - BC-10624
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Model SPLFA100F-24
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +24V4.3A
1.Graph
[ Load 100% Input Volt. 100 V ]
Output
Volt.
[5V/div]
0 c
[ Load 100% Input Volt. 200 V T
Output
Volt.
[5V/div]
0
Pt o AW
Volt. N\
Time [50ms/div] Time [10ms/div]
2. Values [ms}]
Input VoIt Time Td Tr Ts Th Tf
100V 198.0 13.5 211.5 35.6 30.5
200V 176.3 13.3 189.6 38.8 30.6
Output __990/ ________! 5 _____ N\
Volt. 10% I \
=== . it ““ITTR
Input |
Volt. 1
Td Tr ¥ | | T
[«—> L <S>
[
Ts | |
18 - BC-10624
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Model SPLFA100F-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Obiject +24VV4 3A
1.Graph 2.Values
---EF-- Load 50%
—%—— Load 100% Input Hold-Up Time
1000 ‘ Voltage [ms]
\‘ < V] Load 50% Load 100%
_ \ 75 66 32
£ N 85 67 33
o 100 X PEE 100 69 34
g - r\.] AN I == O | = o—
z N B —. 120 71 35
=) J 200 74 37
S 4 230 76 38
I AN \\
BN > 264 78 39
A : 280 80 40
1 AN
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-10624
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Load Current [A]

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

Model SPLFA100F-24
Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +24V4.3A
1.Graph —A—— Input Volt. 100V | 2.Values

---EF-- InputVolt. 200V
—-—0O—"-- Input Volt. 230V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.
£ S Al 100[v] | 200(v] | 230v]
0.00 - - -

£ S
e E:\& 0.80 160 185 190
s 100 iﬁsgk_?g_h s 1.60 87 98 102
2 e e 2.40 56 68 69
“é& B- 3.20 40 51 52
8 10 o 4.00 31 39 39
a < 4.30 30 38 38
8 > 4.73 28 31 35
8 N\
= - - - -
'g,' 1 - - - -
- 0.0 1.0 2.0 3.0 4.0 5.0 _ _ _ N

20 - BC-10624
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Model SPLFA100F-24
Minimum [nput Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
- Object +24V4.3A
1.Graph 2. Values
---EF-- Load 50%
—4&—— Load 100% Ambient Input Voltage
100 Temperature \Y]
\\ [°C] Load 50% Load 100%
80 N AN -20 47 59
s N \ 10 47 59
® N
o 0 47 59
E 60 — ™Y [ === x [ [~
;3 ' \ ; 10 47 59
= - -0k -B- -EF - BEO N\ - -B- -8 20 47 59
LY
g v < A 25 47 59
N \ 30 47 59
20 X N 40 47 59
S 50 47 59
0 60 47 59
-40 -20 0 20 40 60 80 . - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10624
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Model SPLFA100F-24

ltem Overcurrent Protection

Temperature
Testing Circuitry  Figure A

25°C

Object. +24V4 3A

1.Graph | 2.Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
30 Voltage Input Volt. Input Volt.
N v 100[V] 200[V]
~ 22.8 5.57 5.57
2 3 21.6 5.63 5.61
[0}
8 19.2 5.67 5.66
S ‘ 16.8 5.67 5.68
3 0 % 14.4 5.75 5.75
8 L 12.0 5.81 5.82
9.6 5.85 5.90
7.2 6.04 6.07
0 4.8 5.97 5.99
0 2 4 6 8 10 2.4 5.83 5.88
Load Current [A] 0.0 7.94 8.12
Note: Slanted line shows the range of the rated - R .
load current.
. 99 . BC-10624
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Model SPLFA100F-24
Item Overvoltage Protection Testing Circuitry  Figure A
Object +24V4.3A
1.Graph 2.Values
——A—— Input Volt. 100V
---EF-- InputVolt. 200V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
\} \ [°C] 100[V] 200[V]
33 \\ -20 30.82 30.82
%: -10 31.15 31.03
£ > 0 31.31 31.31
T 31 : 10 31.63 31.52
5 N \ 20 31.80 31.80
g N\ 25 31.94 31.94
© 29 \ S 30 32.08 32.08
\\ 40 32.41 32.29
N\ O 50 32.57 32.57
27 60 32.90 32.78
-40 -20 0 20 40 60 80 . _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
23 . BC-10624
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Electronic I—_—] [_—.J l:l

> Switch > Power Supply > IIEDIZCIt-ron;c |q
AC Power oa
Power Meter pe
Supply
A
A 4 J
»  Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
AC Inout Line AC Voltmeter Power Supply DC Ammeter Adjustable
u
P —b > N Load
Fe b
1kQ
Effective value ]
> Voltmeter Leakage Current _ Effective Value of Voltmeter[V1
Value [A] 1k [Q]
Figure B { DEN-AN )
: AC Voltmeter Power Supply DC Ammeter Adjustable
AC Input Line Load
A
FG
1.5kQ+0.1%
500Q+0.1% v
[
§ 0.22uF£1.0%
te}
H+
e
0.022uF£1.0% |
| |
11 J
Effective value .
Voltmeter Leakage Current  _ Effective Value of Voltmeter[V]
Value [Al 500 Q]

Figure B ( IEC60950-1 )

- 24 - BC-10624




— CO$EL

Temperature Chamber

AC Power
Supply

\4

1010

Measuring
board

[ o

Ci= 22 pF
(Electrolytic capacitor)

Power Meter

C1

> Electronic
DC Load

150mm

Y

0, o
r

v

Figure C

Oscilloscope
BW:20MHz
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