CO$EL

TEST DATA OF LFP240F-24-Y

Regulated DC Power Supply
December 25, 2012

Approved by . Zuudinde o Bnda
/

Yosfiaki Simizu

Design Manager

Prepared by : M Mﬂﬂw

Soshi Nakamura Design Engineer

COSEL CO.,LTD.



— CO$EL

CONTENTS

1.Input Current (by Load Current) « » « =+ =+ = v s v e s e 1
2.Input Power (by Load Current) « = =« « c n v v e e e e e e e 2
3.Efficiency (by Input Voltage) = - - - = = - = - m s e 3
4 Efficiency (by Load Current) = = = = =+ v s o m s s e e e e e 4
5.Power Factor (by Input Voltage) = - - = =+ = = v mmm e v v e e e s 5
6.Power Factor (by Load Current) - = = =« = = = == v v v v v v oo v e 6
Tidnrush Current = « = = =+ = =+ s o o o v v v bt st h e e e e e e 7
8_Leakage current =« = = s s s e s s e e e e e s e e e e e e e e 8
SLine RegUIEtion ............................... o]
10.Load Regulation .............................. 10
11.Dynamic Load Responge -« = -+« @« c s v s s m e s 11
12.Ripple Voltage (by Load Current) - « = =« = = == s v v e e e e e e s 12
13. Ripp[e-Noise ................................. 1 3
14.Ripple Voltage (by Ambient Temperature) - - - = = =« = =« o o0 v e 14 -
15.Ambient Temperature Driff « » « <+« « v o v ee v e e 15
160Utput Voltage ACCUracy .......................... 16
17.Time Lapse Drift = = = = =« « = = 0 v v v e e e e s e s e e e e e e e 17
i8.Riseand Fall Time - - = « = « = = « ¢« ¢ v v v v e o v v v v s s v v s v e 18
19Hold_Up Time « = = = = = @« o s e e e e e s e e e e e e e e e e s 19
20.Instantaneous Interruption Compensation = - = » =+ =+ - v o e e e e 20
21.Minimum Input Voltage for Regulated Output Voltage + = » + -+ -+ - -+ 21
22.0vel‘curl‘ent Protection = « = = = « = « « « ¢ v v v et w v s s e e e e s 22
23.0vervoltage Protection « = =+« = = o v v e m e e e e e 23
24.Figure of Testing Circuitry = =« =« « = o o e v v e e e e e e 24

(Final Page 25)

BC-10685




—_CD$EL

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

Model LFP240F-24-Y
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— [nput Volt. 100V | 2.Values
~=-EF~~- InputVolt. 200V
——=0—"-- Input Volt. 230V Load input Current [A]
5.0 . Current Input Volt. | Input Voit. | Input Valt.
O [A] 1000v] | 200v; | 230(v]
4o O 0.00 0114 | 0.098 | 0.096
= &/A 2.00 0.708 | 0390 | 0.350
5 ap A 4.00 1234 | 0646 | 0.572
3 AN 6.00 1.726 | 0928 [ 0.801
AP K N 8.00 2290 | 1190 | 1.080
£ 7 / o 1 o 10.00 2.831 1.444 1.286
/ sE B 12.50 3.524 1.811 1.596
1.0 T N 13.75 3.800 | 1.978 | 1.720
3""'5- - \\\ - - - -
0.0 B2 | ~ ; _ ;
0 4 8 12 16 — N " -
Load Current [A]
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Model LFP240F-24-Y
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——A—— [nput Volt. 100V | 2.Values
~==FE~=-=Input Volt. 200V
—-—0O—-- InputVolt. 230V Load Input Power W]
500 . Current Input Volt, | Input Velt, | Input Volt.
: 1A 100[v] | 200[v] | 230[V]
400 \ 0.00 8.7 10.0 1.0
3 \%ﬁ 2.00 65.3 66.0 66.0
5 100 P 4.00 1185 1150[ 1160
g o\ 6.00 169.5| 167.0| 166.0
S / . . . .
R s N 8.00 2259| 219.0| 2190
=
] AR 250 | a5 o] e
\ . . . .
100 o a\ 13.75 387.0( 3730| 3720
N,
N - - - -
0 o = ; ; ;
0 4 8 12 16 N _ _ _

Load Current [A]

Note: Slanted line shows the range of the raied
foad current.
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input Voltage [V]

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

Model LFP240F-24-Y
Temperature 25°C
ltemn Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
-----~ Load 50%
—-—A~—— |Load 100% Input Efficiency
100 Voltage [%]
N ™ Load 50% | Load 100%
92
N A }\E’ﬁﬁ— 75 84.1 82.0
= 84 __?rﬁ%—‘!i‘ S N 85 83.8 83.7
&= N
— P AN 100 86.5 85.9
g 76 A N
c N 120 85.5 86.8
0
(&)
£ 68 \ \ 200 87.1 88.7
L N E\ 230 87.2 89.0
60 :\ N 264 87.3 89.2
59 [\ L\ 280 87.8 89.6
N N - - -
44 AN
50 100 150 200 250 300

- 3 - BC-10685
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Model LFP240F-24-Y
Temperature 25°C
ftem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2. Values
---EF-- Input Voit. 200V
——O—-- Input Volt. 230V Load Efficiency [%]
100 3 Current Input Volt. | Input Voit. | Input Volt.
\: [A] 100[v] | 200[v] | 230[V]
92 \ 0.00 - - -
- J:L.LH" o= ""\ iﬂ_ .
= 84 ,27’ L 2.00 75.8 75.9 75.9
b /
i~ / N 4.00 81.9 84.4 84.0
g 76 : 6.00 855 87.1 87.3
O N
ua% 68 \\ 8.00 85.3 88.0 88.4
\\ 10.00 86.2 88.6 88.8
60 \‘\ 12.50 859 88.7 89.0
50 N 13.75 8565 88.6 89.0
44 - - - -
0 4 8 12 16 _ - - -
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFP240F-24-Y
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object ‘
1.Graph 2.Values
-=--FF-~- Load 50%
—&—— Load 100% Input Power Factor
1.0 Voltage
R M \;L-\ [\ Load 50% Load 100%
0.9 - - 75 0.986 0.995
. - 85 0.978 0.993
49 [
g 0.8 : 100 0.965 0.991
- - 120 0.956 0.983
¢ 0.7 1
g 200 0.924 0.956
“ s 230 0912 0.932
264 0.882 0.901
0.5 280 0.712 0.821
0.4
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
5 - BC-10685
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Model LFP240F-24-Y
Temperature 25°C
Item Power Factor {by Load Current) Testing Circuitry Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
===-f~- InputVolt. 200V
—-=—O0—-= |nput Volt. 230V Load Power Factor
1.0 Current Input Volt. | Input Voit. | Input Volt.
- g [A] 100[Vv] | 200[V] | 230[V]
TrE -1 g --
0.9 / B___ -t q 0.00 0.698 0.471 0.393
. 7/ =+ Y 2.00 0911 | 0831 | 0.804
g 08|~/ ® \ 4.00 0938 | 0878 | 0868
= 0 ‘/ o A 6.00 0967 | 0910 | 0.892
2 Iy ) 8.00 0.978 0.915 0.904
“ s It : 10.00 0986 | 0928 | 0.920
.'_’ q 12.50 0.991 0.956 0,932
0.5 | q 13.75 0.992 | 0.958 | 0.938
i)
! Y - i : :
0.4 - - - -
0 4 8 12 16 _ _ _ N
Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model LFP240F-24-Y
Temperature 25°C
item Inrush Current Test[ng Circuitry  Figure A
Object
Input Voliage 100V
Frequency 60 Hz
Input v.hvﬂuh_ AN Load 100 %
Current
[20A/div] Primary inrush current :
12.2A
A AN A A AAAAANRR phA Secondary inrush current :
wa AR AR AR TR
ool T
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input A . AAphoAsntuaanasaand Load 100 %
Current
[20A/div] Primary inrush current :
 254A
Secondary inrush current :
AR
ATATHIATATA

OEAAERARARRRRR 7o
UV

Time [50ms/div]

o | VLU

Primary inrush current Secondary inrush current

-7 . BC-10685
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Model LFP240F-24-Y
Temperature 25°C
Item Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards d b Note
100 [V] 200 [V] 240 [V]
DEN-AN Both phases 0.20 0.35 0.45 Operation
One of phases 0.30 0.65 0.80 Stand by
IEC60950-1 Both phases 0.19 0.40 0.46 Operation
One of phases 0.31 0.66 0.77 Stand by
The value for "One of phases” is the reference value only.
2.Condition
Leakage curreni value is concluded after measuring both phases of
AC input and by choosing the larger one.
8 - BC-10685
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Model LFP240F-24-Y

ltem

Line Regulation

Temperature 25°C
Testing Circuitry _ Figure A

QObject +24V12.5A

1.Graph

24.80
24.70
24.80
24.50
24.40

24.30

Output Voltage [V]

24.20
24.10
24.00

Input Voltage [V]

===BEF-- Load 50%
—=A—— Load 100%
] X
N ™
N N N
N\
\ \\
A ™,
W LY
N\
N \\
B B RN .
b M
AN
N N
L\ w
AN
50 100 150 200 250 300

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

2. Values
Input Output Voltage
Voltage I\
V] Load 50% Load 100%
75 24.306 24,304
85 24.306 24.304
100 24.305 24.303
120 24,305 24,303
200 24.305 24.303
230 24.305 24.303
264 24,304 24,302
280 24.304 24.302

- BC-10685
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Model LFP240F-24-Y
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V12 5A
1.Graph e Input Volt. 100V | 2.Values
===fF-~ InputVolt. 200V
—:=0—-- InputVolt. 230V Load Output Voltage [V]
24.80 . Current Input Volt. | Input Volt. | Input Vaoit.
2470 N [A] 100[v] | 200(v) | 230[v]
' N 0.00 24.311 24.312 | 24.312
% 24.60 N 2.00 24.306 | 24.307 | 24.306
E’ 24.50 \\ 4.00 24,305 | 24.306 | 24.305
S ) 6.00 24305 | 24.305 | 24.304
= 24.40 .
“g'_ N 8.00 24.305 24.304 24.303
g 2430 F—B—B—n—n—>n :H 10.00 24,304 | 24,303 | 24.303
24.20 g 12.50 24.303 | 24303 | 24.303
\\ 13.75 24.303 24.302 24.302
2410 N — . -
24.00 - - - -
0 4 8 12 16 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10685
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Model LFP240F-24-Y
Temperature 25 C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +24V12.5A
Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
|1 2 —
Min. Load (DA) «——
Load 100% (12.5A)
J\ M@#ﬁgﬁ
100 mV/div
2 ms/div 2 ms/div
Min. Load (0A) +——
Load 50% (6.25A)
At
T el
100 mV/div
2 msfdiv 2 ms/div
- 11 = BC - 10685
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Model LFP240F-24-Y
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V12.5A
1.Graph 2. Values
—A—— |Input Volt. 100V
——0=—"-= Input Volt. 230V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Valt.
180 \\ [A] 100 [V] 230 [V]
S 160 N 0.00 30 30
E 110 N 2.00 40 45
o = 4.00 40 45
2 120 N
= N 6.00 45 50
2 100
o AN 8.00 50 50
g ® Y 10.00 50 50
¥ 60
- - 12.50 55 55
40 522 N 13.75 60 60
N,
20 N - - -
0 - - -
0 4 8 12 16 ~ B "
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] —3”—|<_
Fig. Complex Ripple Wave Form
- 12 - BC-10685
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Model LFP240F-24-Y
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
QObject +24V12.5A
1.Graph 2. Values
—2A—— |nput Volt. 100V
——0—-- [nput Volt. 230V Load Ripple-Noise [mV]
200 . Current Input Volt. Input Volt.
180 \\ [A] 100 [V] 230 [V]
160 Y 0.00 45 45
= 2.00 65 65
E. 140 N :
3 120 Y 4.00 65 85
2 100 6.00 70 70
b —Se=8 8.00 75 75
g2 r’e,,—/ﬁ-’—" N 10.00 80 85
60 ;/ ] 12.50 85 30
40 Nk 13.75 90 95
20 A - - -
0 - - -
0 4 8 12 16 - - §
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
> 1&g [mVP-P\L
N
< 11 5
T, -
Fig. Complex Ripple Wave Form
- 13 - BC-10685




_ CO$EL

Model LFP240F-24-Y
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry _Figure C
Object +24V12.5A
1.Graph 2.Values
---EF-- [InputVolt. 100V
~—4A—— |nput Volt. 230V Ambient Ripple Voltage [mV]
200 < Temperature | Input Volt. Input Volt.
180 \\\ \\ [°C] 100 [V] 230 [v]
S 160 \\‘ N\ -30 75 75
E N -10 65 65
140 < N
% 120 \\ \\ 0 55 55
= \\ AN 25 55 45
£ 100 N '
> < N 50 40 40
g 80 PN AN
=3 s -- - -
T A
o 60 K._\_—: EE] _ - - _
40 < ALl - - -
AN N
20 X N - - -
0 A\ ~ - )
-40 0 40 80 - - B
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10665
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Model LFP240F-24-Y
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +24V12.5A
1.Graph —2&—— Input Volt. 100V | 2 Values
---fF-- InputVelt. 200V
—=O—"-- [nput Volt. 230V Ambient Output Voltage [V]
24.80 Temperature | Input Volt. | Input Volt, | Input Velt.
2470 N \\ [°C) 100[v] | 200v] | 230[v]
' { ) -20 24299 | 24.2909 | 24.300
S 24.60 A\ < 10 24301 | 24.301 | 24.302
o N
g 2450 N\ N 0 24.301 | 24.301 | 24.301
(] A A 10 24.302 24.302 24.302
2 24.40 N\
5 < A 20 24302 | 24.302 | 24.303
3 2430 u——é\»vu—u—n-u-u——ﬂ%@ul 25 24303 | 24.303 | 24.303
24.20 AN 30 24.305 | 24.304 | 24.305
' N
. S N 40 24.307 24.306 24307
2410 h, O 50 24.303 24.310 24.303
24.00 AN 60 24,300 24.306 24.300
-40  -20 0 20 40 60 80 — " N "
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10685
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Model LFP240F-24-Y

ltem Output Voltage Accuracy Testing Circuitry Figure A

Object +24V12.5A

1.0utput Voltage Acduracy

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 - 60°C
Input Voltage : 85 - 264V
Load Current : 0 - 12.5A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Qutput Voltage) / 2
Output Voltage Accuracy

* QOutput Voltage Accuracy {Ration) = = 100
Rated OQutput Voltage

2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Currenf[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 40 264 0 24.316 48 +0.1
Minimum Voltage 0 264 12.5 24.301 - o

- 16 - BC-10685
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Model LFP240F-24-Y
Temperature 25°C
ltern Time Lapse Drift Testing Circultry _Figure A
Object +24V12.5A
1.Graph 2.Values
Time since Output
24.80 start Voltage
24.70 (H] v
0.0 24.303
% 24.80 05 24,284
S 24.50 1.0 24.283
S 24.40 2.0 24.284
:g 24.30 3.0 24,284
=
O 2490 4.0 24.284
5.0 24.284
24.10 6.0 24285
24.00 7.0 24.285
0 2 4 .8 8 10 8.0 24.286
Time [H]
Input Volt. 24V
Load 100%

* The characteristic of AC230V is aqual.

- 17 - BC-10685




D$EL

Model LFP240F-24-Y
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry _ Figure A
Object +24V12.5A
1.Graph
[ Load 100% Input Volt. 100 V T
Quiput .
Valt.
[5V/div]
0
[ Load 100% Input Volt. 230V
Output (
Volt.
[Bvidiv]
0
et o —AWWWWWWWAAWA,
Volt. 0 /\-’
Time [50ms/div] Time [20ms/div]
2.Values [ms]
Input VoI, Time Td Tr Ts Th Tf
100 Vv 216.3 53 2216 27.8 20.4
230V 186.3 5.0 191.3 326 20.6
90%
Qutput ___o{_______-“_ _____ N
Volt. 10V I \
= —— = S
-~
Input
Volt.
18 - BC-10685
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input voltage.

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

Model LFP240F-24-Y
Temperature 25°C
Item Hold-Up Time Testing Circuitry  Figure A
Object +24\/12.5A
1.Graph 2.Values
--~E--~- Load 50%
% Load 100% input Hold-Up Time
1000 . - Voltage [ms]
\‘\ \ V] Load 50% | Load 100%
_ A 75 53 26
£ N \ 85 54 27
o 100 — s 100 56 27
= R T 120 60 - 28
- 2 N 200 65 32
2 10 N ‘ 230 66 32
264 68 34
N > 280 71 35
Y \\ - - -
N
50 100 150 200 250 300

19 - BC-10685
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Load Current [A]

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

Model LFP240F-24-Y
Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +24V12.5A
1.Graph ——t—  nput Volt. 100V | 2 Values

--~FF~-~ InputVolt. 200V
——0—-= |Input Volt. 230V Load Time [ms]
. 1000 Current Input Velt. | Input Volt. | Input Voit.
£ X [A] 100[v] | 200[v] | 230[V]
@ 0.00 - - -
= N
= 5\\ \ 2.00 176 197 197
§ 100 R 4.00 85 102 104
g — . 6.00 51 64 70
c S . T _._‘ .
“é& 8.00 34 47 52
N

8 10 ) 10.00 27 38 39
@ . 12.50 24 29 30
8 ‘ 13.75 22 28 29
s N
5 ) - : : :
= 0 4 8 12 16 - - - -

20 - BC-10685
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Model LFP240F-24-Y
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _Figure A
‘ Object +24V12.5A
1.Graph 2. Values
-=-=~f~-- Load 50%
2 Load 100% Ambient Input Voltage
100 Temperature i\
\\ \\ [°C] Load 50% Load 100%
80 \\ \\ -20 38 53
=) N N 710 38 52
i) \ N
E 50 \\ N\, 0 38 52
E y 10 38 52
= 20 38 52
a 40 L 3
I= ai-o -\\;J- -B 25 37 52
N
\\ \\ 30 38 52
20 \\ \\ 40 37 52
\\ 50 37 52
0 60 37 52
-40 =20 0 20 40 60 80 . - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10685
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Model LFP240F-24-Y

ltern Overcurrent Protection

Temperature

Testing Circuitry  Figure A

25°C

Object +24V12.5A

1.Graph 2 Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. Input Volt.
S V] 100[V] 230[V]
i 22.8 22,77 22.63
% 20 S 21.6 22.85 22.74
g 19.2 23.01 22.92
g N : i
“g‘_ - - -
5 10
3 - - -
0 - - -
0 10 20 30 — R _
Load Current [A] - . -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 19V to OV.
- 22 . BC-10685
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Model LFP240F-24-Y
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +24V 12 .5A
1.Graph 2.Values
— A Input Volt. 100V
-==-EF-- InputVolf. 230V Ambient Operating Point [V]
Temperature Input Valt. Input Volt,
\\ > [°C] 100[V] 230[V]
33 \\ \\ -20 30.46 30.34
% P, AN -10 30.63 30.63
-§ \\ 0 30.86 30.86
> 31 f— A 10 31.04 31.04
5 \ N\ 20 31.28 31.16
2 \\ \\ 25 31.34 31.34
29 < N 30 31.45 31.45
\\ \\ 40 31.83 31.63
Q N 50 31.86 31.87
27 60 32.04 32.04
40 20 0 20 40 60 80 — - n
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC-10685
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Y

AC Power
Supply

Electronic

Switch

Y

0]

Temperature Chamber

Power Meter

4

Power Supply

AC Input Line —p]

AC Voltmeter

Figure A

p! Electronic ~h.
DC Load v
Oscilloscope
A
v
»  Relay Unit
> DVM

bata Acquisition/Contra} Unit

Power Supply

AC Input Line —»

AC Voltmeter

1ke

A4

DG Ammeter

e 4

Effective value

> Voitmeter

Figure B ( DEN-AN )

Leakage Current
Value

v

Adjustable
Load

Effective Value of Voltmeter [V]

w =

5000+0. 1%

0. [}ZZMIF:;: 1. 0%

%1 0Fpi01

Effective value
Voltmeter

1k [
Adjustable
Power Supply DC Ammeter
> > [, Load
G4
1. 5k@+0. 1%
|
0. 22uF 1. 0%

Leakage Current
(Al

Yalue

Figure B { IEC60950-1 )

Effective Value of Voltmeter [Vl

500

%]
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AC Power
Supply

A 4

1]

Power Meter

Temperature Chamber

Cl= 22 ufF
{Electrolytic capacitor)

Figure C

Measuring
board
. »| Electronic
> Power Supply c1 OC Load
Fa¥ ~
1%
150mm
<>

Oscilloscone
BW: 20MHz
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