CO$EL SEEH

TEST DATA OF SPLFA30F-5

Regulated DC Power Supply
May 18, 2011

Approved by : \ZJMW (fmzadﬁ.

Takahiro yoneda Design Manager
Prepared by : )Waf&, Mmma_
Hiroaki Kitamura Design Engineer

COSEL CO.,LTD.



SEEH

— CO$EL

CONTENTS

T.Input Current (by Load Current) - - - =« =« - - v v v v e oo ns 1

2.Input Power (by Load Current) = = = = = v v oo e 2
3.Efficiency (by [nput Voltage) - - -+« = - -+ + - - s v vl 3
4 Efficiency (by Load Current) » =+« v v v v v e v 4
5.Power Factor (by Input Voltage) « « = = = = - = - v v v e v e e e e n s 5
6.Power Factor (by Load Current) = = = = = = = v v v v oo e e e 6
FAnrush CUrrent « « « = = = = = ¢ ¢ = =t ot e e e e e e e e e e e 7
B_Leakage Current = = =+ » v e v s e e e e b e e e e e e e e e e 8
9.Line Regu|ation ............................... 9
10.Load Regu|ation .............................. 10
11.Dynamic Load Response -+ « + « -« <« rr s v oo i n el 11
12.Ripple Voltage (by Load Current) = = -« » = = = v v v v v e e v 12
13.RippIE-N0ise ................................. 13
14 Ripple Voltage (by Ambient Temperature) - - - -+ + « « = o 0o v o 14
15.Ambient Temperature Drift - -+« « - = - - -2 v v oo e 15
16.0utput Voltage Accuracy = = = = =« ¢ r v mm s e s e 16
17.Time LﬂpSB Drft = = = = = ¢ ¢ o e v e e e e e e e e e e e e e e e e e e e 17
18.Riseand Fall Time - - + -~ -+ - - « I - 18
19H0|d_Up B 1 = T T T T T 19
20.Instantaneous Interruption Compensation - - - - - -+« oo 0o e n 20
21.Minimum Input Voltage for Regulated Output Voltage » - + - = -+ = - - - 21
22.0vercurrent Protection « = =« » » - - c - v s s s s 22
23.0vervoltage Protection » « » =« + + - v v v s e s 23
24.Figure of Testing Circuitry » » =+ + + + - == s s e v e v i i e 24

(Final Page 24)

BC - 10562




SEEH

— CO$EL

Model SPLFA30F-5
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
===-F~-- InputVolt. 200V
—=O—-- InputVolt. 230V Load Input Current [A]
1.0 Current Input Volt. | Input Volt. | Input Volt.
. - | \ [A] 100[V] | 200[V] | 230[V]
6.8 i B \\ 0.0 0.027 0.026 0.026
< | N \\ R 1.0 0.132 | 0.092 | 0.085
g e | | N 2.0 0234 | 0148 | 0.135
§ ‘ 3.0 0330 | 0202 | 0.185
3 o | ,z/ \ o 40 0.429 | 0256 | 0234
€ ; / ] Qg, 5] 5.0 0.531 0.311 0.283
| T8N 6.0 0634 | 0367 | 0332
| L . . . .
02 | ’K |- N 6.6 0698 | 0401 | 03862
Yol aid N\
i ~ : - :
0.0 - - - _
0 2 4 6 . _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current,
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Model SPLFA30F-5
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——&—— InputVolt. 100V | 2.Values
===~E-~-- InputVolt. 200V
——O—-= |InputVoli. 230V Load Input Power [W]
50 ‘ Current Input Volt. | input Volt. | Input Volt.
\\ [A] 100[V] 200[V] 230[V]
\\ A 0.0 0.80 1.30 1.40
40 z
g > 1.0 6.80 7.50 7.60
= 2.0 13.00 13.40 13.40
= 30 -
8 3.0 19.10 19.30 19.50
= 4.0 25.40 25.20 25.50
Q. 20
£ 5.0 31.90 31.20 31.40
o 6.0 38.60 37.40 37.50
10 6.6 4280 41.10] 4110
o | - : : :
0 2 4 6 o _ _ _
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model SPLFA30F-5
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry Figure A

Object
1.Graph 2.Values

---FF-- Load 50%
—4&—— Load 100% Input Efficiency
86 : ‘ Voltage %]
i\ - AN V] Load 50% | Load 100%

S % A N 75 76.6 73.7
—_ A A 85 77.4 75.5
x 0 N X
= 3 N 100 78.2 77.3
a 62 \\ \\
= N 120 78.7 78.5
& 54 | N 200 77.4 79.9
i E\ Q\ 230 766 79.7

48 LY S 264 75.1 79.1

38 N R 280 74.4 78.9

N LN - - -
50 100 150 200 2560 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage,
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Model SPLFA30F-5
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V |2.Values
==—E~-- InputVoit 200V
——O=—-= |nputVolt. 230V Load Efficiency [%]
86 J Current Input Volt. [ Input Volt. | Input Volt.
- i | — | AN P [A] 100[V] | 200[V] 230[V]
78 Ay N - 0.0 - - -
— \\ :
— L Ay 1.0 73.8 66.9 66.0
< 70 L N
= — & \\ 2.0 771 74.8 74.8
g 62 — ) 3.0 78.2 774 76.6
utt-: 54 N 4.0 78.4 79.0 78.1
AN 5.0 780 | 797 79.2
46 s T 6.0 77.3 79.7 79.5
3 | \ 6.6 76.6 79.7 79.7
O - . _ ;
30 ' - - - -
0 2 4 6 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model SPLFA30F-5
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
0.8 ‘ Voltage
| \ | ‘ V] Load 50% Load 100%
0.7 — i 75 0.623 0.654
1 H
5 . EQN 85 0.601 0.633
L‘n_% - e fl?_é\ 100 0.575 0.606
5 05 Hl iy 120 0.548 0.578
. it
§ @ o 3‘% 200 0.472 0.501
0.4 i 0 230 0.453 0.485
264 0.437 0.468
0.3 X 280 0.430 0.460
| - - -
0.2 ‘ -
50 100 1560 200 250 300
Input Voitage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 5 . BC - 10562
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Load Current [A]

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

Model SPLFA30F-5
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ~—A—— Input Volt. 100V | 2.Values
---E~-- Input Volt. 200V
— 0=~ Input Volt. 230V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
| | [A] 100[V] | 200[V] 230[V]
0.7 0.0 0.333 0.250 0.233
. 1.0 0.511 0.408 0.390
g 06 | 2.0 0.556 | 0453 | 0432
L.
g 05 ’ ; _ f _ R 3.0 0.579 0.477 0.457
2 \ PR = Rty - B 4.0 0.591 0.491 0.473
T ooa L/ B‘ SR 5.0 0600 | 0.501 | 0.482
) ’}-. ‘ : 6.0 0.608 0.510 0.491
0.3 6.6 0613 | 0512 | 0.493
5 - - - -
0.2 - - - -
0 2 4 5] _ C R R

BC - 10562
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item Inrush Current lzgielzrz[il;(r:zitry IEiZ:J?e A
;L;Zf;itv] Primary inrush curren t:
wa  ARRE AU AR e
e
Time [50ms/div]
[C;L;Z‘;;itv] Primary inrush current :
wa AR e
e A
Time [50ms/div]
/
\ / /\ f\
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Model SPLFA30F-5
Temperature
ltem Leakage Current Testing Circuitry Figure B
Object
1.Resulis
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 240 [V]
DEN-.AN |Both phases 0.13 0.25 0.34 QOperation
One of phases 0.19 0.48 0.53 Stand by
IECB0950-1 |_BOth phases 0.15 0.28 0.39 Operation
One of phases 0.20 0.49 0.54 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 - 10562
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Input Voltage [V]

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

Model SPLFA30F-5
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +5V6A
1.Graph 2 Values
---EF-- Load 50%
= Load 100% Input Output Voltage
. Voltage V]
5.06 N : |\\ V] Load 50% | Load 100%
504 h Y \ 75 5.014 4.997
57 N N
2, A ‘ 85 5.014 4.995
8 502 N ] 3 ‘
2 5.00 |—] AN | g 120 5.013 4.994
= N R 200 5.013 4.993
£ 408 5
3 N 230 5.013 4.993
4.96 N \\\ 264 5.014 4 993
N h 280 514 4 993
i N
4.04 N ;\\ — - -
50 100 150 200 250 300

BC - 10562
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Model SPLFA30F-5
Temperature 25°C
ltermn Load Regulation Testing Circuitry _ Figure A
Object
1.Graph —aA—— nput Volf. 100V | 2.Values
-=--EF=-- Input Volt. 200V
——0=—-= Input Volt. 230V Load Cutput Voltage [V]
Current Input Volt. | Input Vait. | Input Volt.
5.06 ‘\\ [A] 100[V] 200[V] 230[V]
504 N 0.0 5.031 5.029 5.029
= L 1.0 5.025 5.025 5.026
5]
g °% — N 2.0 5019 | 5019 | 5019
S 500 i ! W 3.0 5.013 5.012 5.013
5 N 4.0 5.006 5.006 5.008
£ 408 S
8 50 5.000 4.999 4,999
4,96 Q 6.0 4,994 4.993 4.993
kY
4.94 ! \\ 6.6 4.991 4.989 4.989
i AN - - - -
492 L | - - - .
0 4 6 _ _ _ -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
10 - BC - 10562
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Model SPLFA30F-5
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +5VGA
Input Valt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current
B t1 t2
Min. Load {CA) «——
Load 100% (BA)
200 mV/div
4 ms/div 4 msidiv
Min. Load {0A) ——
Load 50% (3A)
—.}"' b Stk s
200 mVidiv
4 ms/div 4 ms/div
— 11 = BC-10562
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Modsl SPLFA30F-5
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +5VBA
1.Graph 2 Values
—2A—— input Volt. 100V
= —0—"-- Input Volt. 200V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
\\ [Al 100 [V] 200 [V]
= 80 \\ 0.0 5 10
= N
E N\ 1.0 10 10
N
@ 2.0 20 20
2 60 \.
= 3.0 25 30
= 4.0 35 35
o 40 SH—0
s A 5.0 40 40
o N 6.0 45 40
N 6.6 45 40
A . : :
0 2 4 6 — - 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
T2
Ripple [mVp-p] %’W
Fig. Complex Ripple Wave Form
- 12 - BC - 10562
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Model SPLFA30F-5
Temperature 25°C
tem Ripple-Noise Testing Circuitry  Figure A
Object +5V6A
1.Graph 2 Values
—A—— |Input Volt. 100V
—:=0=—-~ |Input Volt. 200V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 A Y [Al 100 [V] 200 [V]
o 160 I 94\?73' 0.0 50 100
£ 140 ‘?_, ,./\\\ 1.0 85 120
9 120 A R N 2.0 115 140
- - A N 3.0 125 160
Z 100 g V4
& 7 AN 4.0 140 170
Q80 £ N
= pd N 5.0 145 170
T g L \
< 6.0 155 175
40 = 6.6 170 175
20 N - - -
0 - - -
0 2 4 6 — _ 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
ioad current.
T1: Due to AC Input Line
T2: Due to Switching
Ripple-Noise
—1 e [mVp-p
v
A
< 11 S
~ -
Fig. Complex Ripple Wave Form
- 13 - BC - 10562
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Model SPLFA30F-5
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +5VBA
1.Graph 2. Values
===fF=-= Input Volt. 100V
—2&—— Input Volt. 200V Ambient Ripple Voltage [mV]
S Temperature | Input Volt. Input Voli.
140 ; ' \\ [°C] 100 [V] 200 [V]
L\ N\
= 120 | B \\ N\ -30 125 a0
E \\ \ -10 70 65
o 100 N N 0 60 50
(=] A "‘
= NN \ ) 10 60 50
S 80 N ‘ N
> 2o\ \ 25 50 30
2 60 ‘&g \
& \A_Av‘ﬂn LY 30 50 30
® 40 | A\ 40 50 30
N ﬁ‘q\ﬂ 50 45 30
20 \
N hY - - N
0 A - - -
-40 0 40 80 _ " )
Ambient Temperature [°C]
Load 100 %
Measured by MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
14 - BC - 10562
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Model SPLFA30F-5
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +5V6A
1.Graph —A—  Input Volt. 100V | 2.Values
---FF-- InputVolt. 200V
—-—0—-- Input Voit. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
5.06 \\\ j \\ ‘ [°C] 1000v] | 2000v] | 230[v]
. 5.04 LN N -20 5002 | 5001 | 5001
=2 , \\ ' 10 5001 | 5000 | 5000
o 502 N\ 0 4999 | 4.998 | 4.998
S 500 Ll ] 10 4999 | 4997 | 4.997
3 tos \\‘ ‘ g 25 4998 | 4.996 | 4.99
3" N ; 30 4.997 | 4.996 4.996
4.96 Q ;\ 40 4995 | 4.994 | 40994
404 \t \Q 50 4992 | 4.990 | 4.990
\ N 60 4987 | 4986 | 4.986
4.92 AN LN 65 4985 | 4983 | 4.983
40 20 0 20 40 60 80 — . - -

Ambient Temperature [°C]
Load 100%

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

.15 - BC - 10562
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Model SPLFA30F-5
ltem Qutput Voltage Accuracy Testing Circuitry Figure A
Obiject +5V6A

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 : -10 - 50°C
Input Voltage : 85 - 264V
Load Current : 0 - 6A

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

. Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 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 -10 : 85 0 5.037
— 124 0.5
Minimum Voltage 50 200 6 4.990
- 16 - BC - 10562
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Model SPLFA30F-5
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +5VEA
1.Graph 2 Values
Time since Output
start Voltage
5.06 T [H] V]
5.04 0.0 4897
= 0.5 4.991
o 5.02
g 1.0 4.902
g %00 I 2.0 4.991
S 498 " 3.0 4.991
=
O 4.96 4.0 4.991
5.0 4.991
4.4 | 6.0 4.991
4.92 | 7.0 4.991
0 2 4 6 10 8.0 4.991
Time [H]
Input Volt. 100V
Load 100%
- 17 - BC - 10562
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Model SPLFA30F-5
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +8VBA
1.Graph
[ Load 100% Input Volt. 100V ]
Output
Volt. - -
[1vidiv]| [
0
[ Load 100% Input Volt. 200V
Output
Volt. 1
[vrdiv]| [
0
ot o AWV
Voit, 0 I\N\’
Time [50ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100 V 132.5 10.3 142.8 20.8 11.8
200V 61.5 10.3 71.8 112.5 12.5
Qutput
Valt.
>
Input
Volt.
- 18 - BC - 10562
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Model SPLFA30F-5
: Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +5V6A
1.Graph 2.Values
~==FF=-- Load 50%
= Load 100% Input Hold-Up Time
1000 . Voltage [ms]
\‘\ S V] Load 50% | Load 100%
AN =T 5 25 6
Y B N fett !
E, \“ L 45!/ 85 35 10
o 1% e = 100 51 18
= = = N 120 78 31
o AN /&/
=] ] ] N 200 237 111
S 4 J 230 319 154
I ‘ll ‘\ : N
% \\ ‘\\ 264 428 209
N 280 483 239
N \ - - -
1 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 - 10562
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Model SPLFA30F-5
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +5VEA

1.Graph —A—— Input Volt. 100V | 2.Values

===f+-- Input Voit. 200V

——O—-- |nput Volt. 230V Load Time [ms]

1000 o Current Input Volt. | nput Volt. | Input Valt,
£ e S Al 100[v] | 200[v] | 230[V]
o . T 0.0 - - -
E &7 — AN
F zs\ Ei* g, N0 —p 1.0 187 664 881
£ 100 - 11 B
S e \ 2.0 80 355 476
g ; ™, 3.0 52 241 324
g TR 4.0 37 180 244
J

S 10 L 5.0 27 141 192
g \‘ 6.0 19 114 156
° 6.6 14 100 139
s S
= - . - .
*2‘ 1 - - - -
- ¢ 2 4 6 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
- 20 - BC - 10562
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Model SPLFA30F-5
Minimum Input Voitage
ltem for Regulated QOutput Voltage Testing Circuitry  Figure A
Object +5VEA
1.Graph 2. Values
-=-=-fF-- Load 50%
A—— Load 100% Ambient Input Voltage
100 | Temperature Vi
: \\ \\ E [°C] Load 50% | Load 100%
80 \\ \\ -20 35 65
S W\ BN 10 35 85
g IM 0 35 64
& 60 < A
s \ ] 10 35 62
= i
- \ 25 35 61
8 40 ; A
£ a- -[{-\-EJ- B-- B ﬁ-\\{;- =0 30 34 60
N N 40 34 60
20 N AN
\\ \\ 50 35 59
\\ 60 34 59
0 65 34 59
40 20 0 20 40 60 80 " " "
Ambient Temperature [°C]
- 21 - BC - 10562
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Model SPLFA30F-5
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +5VEBA
1.Graph 2.Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
Voltage Input Voit. Input Volt.
5 V] 100[V] 200([V]
N 475 7.68 8.58
= =
= ~ 4.50 7.89 8,76
- S\
_% 4 = ) 4.00 8.33 9,14
S \ 3.50 8.84 9.59
E 3.00 9.35 10.03
5 5 _ . i
O
0 - - -
0 4 8 12 16
Load Current [A] - - .
Note: Slanted line shows the range of the rated - - .
load current.
Intermittent operation occurs when the output
voltage is from 3V to OV.
- 22 . BC - 10562
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Model SPLFA30F-5
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +5VEA
1.Graph 2.Values
—A—— Input Voit. 100V
==-EF--= Input Volt. 200V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
8.6 N \‘} [°C] 100[V] 200[V]
= 76 LA RN -20 6.65 6.65
= SN - 10 6.65 6.65
S 66 E—E%'ﬂ—ﬂ—ﬂ—ﬂ'%—ﬂ% 0 6.65 6.65
% 56 N N 10 6.65 6.65
£ N Y
= - N 25 6.65 6.65
T 46 L : i
8_ \ i | 30 6.65 6.65
36 N ! Q 40 8.65 6.65
LS N 50 6.65 6.65
2.6 N Y
i \\ A 60 6.65 6.65
16 | 65 6.65 6.65
-40 -20 0 20 40 60 80 . R -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC - 10562
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= Temperature Chamber
Electronic |—_—”:||:| .
®  Switch > > Power Supply » Electronic adl e
AC Power Power Meter ™ DC Load 8174
Supply ; Oscilloscope
7}
v
Relay Unit
» DVM
Data Acauisition/Control Unit
Figure A
Adjustable
AC Input Line ) AC Vol tmeter R Power Supply I_. DC Ammeter N Load
'
1k2
Effective value .
> Voltmeter Leakage Current _Effective Value of Voltmeter[V]
Value [A] k@
Figure B ( DEN-AN )
_ p Suop| Adjustable
A Input Line _ | AC Yoltmeter Jf pover suety |l oo ammeter | ] A0S
S
1. 0kQ+0. 1%
50000 1% I
||
- 0. 22uF 1. 0%
=2
=]
+
=
0. uzzulFTL1. 0% e
[ 1
Effective value Effective V
e e ne ter Leakage Current _ Effective Value of Voltmeter [V]
Value [A1 — 500 [Q]
Figure B ( IEC60950-1)
- 24 - BC - 10562




