CO$EL

TEST DATA OF KLNA240F-24

Regulated DC Power Supply
March 23, 2015

Approved by : %M/u— Wv

Yukihiro Takehashi Design Manager

Prepared by : ﬁWM Hlisars

Yasunari Hirano Design Engineer

COSEL CO.,LTD.



— CO$EL

CONTENTS
1.Input Current (by Load Current) - = - = =« = - o vrvmmm e e e e e 1
2.Input Power (by Load Current) -« = = = - = oo oo e e 2
3.EfﬁCiency (by Input VOItage) ........................ 3
4. Efficiency (by Load Current) - = -« =« o s s s e e e e e 4
5.Power Factor (by Input Voltage) = - = - = = = o mmmm e e e 5
6.Power Factor (by Load Current) - = = = = = = - o v mmm e e e e e 6
7.lnrush Current ................................ 7
8_Leakage Current - = ¢ v s s e e e e e e e e e e e e e e e e e 8
g_Line Regulation ............................... 9
10_Load Regulation .............................. 10
11 .Dynamic Load Response .......................... 11
12.Ripple Voltage (by Load Current) - = - = - = = = - v ov oo e e e e 12
13.Ripple-N0ise ................................. 13
14.Ripple Voltage (by Ambient Temperature) - = - - = -« - =+ 000 v e - 14
15.Ambient Temperature Drift - = - = - = - = » 0o om e e e 15
160Utput Voltage ACCUracy .......................... 16
17.Time Lapse ant ............................... 17
18.Rise and Fa” Tlme ............................. 18
19Ho|d_Up Tlme ................................ 19
20.Instantaneous Interruption Compensation -« - = - = - = cc 000 - 20
21.Minimum Input Voltage for Regulated Output Voltage - -~ - - - - - - - - 21
22.overCUrrent Protection = =« » « « ¢ ¢ ¢ o e e e e e e e e e e e e e e 22
23.0V3N0|tage Protection = = = = <+« « « s s e e e e e s n e e e e e e 23
24 Figure of Testing Circuitry = - = = = == = s oo m e e e e e e 24

(Final Page 25)

BC-10891




— CO$EL

Load Current [A]

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

Model KLNA240F-24
Temperature 25°C
ltem input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
--=-FF=-~ InputVolt. 115V
—-—O—-- Input Volt. 230V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Volt.
:§ [A] 100[V] 115[V] 230[V]
40 \ 0 0.043 0.046 0.062
< \\ 2 0.620 0.557 0.320
- N
§ 30 \ N 4 1.138 1.013 0.539
5 )ifﬂ 6 1.680 | 1.454 | 0.770
éz . /A{,:\\ 8 2.224 1.923 1.010
£~ ’E/ AN 10 2.773 2.397 1.258
P AN
~ .- X —© 11 3.052 2.641 1.375
I
- \ -— - - -
) \
8 12 _ B i -
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Model KLNA240F-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— [nput Volt. 100V | 2.Values
---EF-- |InputVolt. 115V
——O—-- Input Volt. 230V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[v] | 115[v] | 230[V]
400 \\‘ 0 2.2 2.2 2.1
N
g \ 2 59.1 59.6 59.0
5 \\\ 4 112.0 112.3 110.0
2 300 \
s )@/% 6 1666 | 1650 1619
P / \ 8 2214 2194 2147
£ 10 275.6 273.7 268.0
) Q 11 3042| 3022 2948
100 el AN . ' .
\ -_— - - -
AN — - - -
.= N - : : :
0 8 12 _ R i N

Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model KLNA240F-24
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
A Load 100% Input Efficiency
100 Voltage [%]
. V] Load 50% Load 100%
96 t\ t\ 80 85.5 85.2
— (N A 85 86.4 86.0
X 92 N
= \ -t %73 100 86.6 87.8
£ 88 3 - SR e e S 115 87.5 88.4
E 200 88.5 90.1
Lu 84 N
N \ 230 88.8 90.3
N L
80 N N 264 89.3 90.6
A N 280 89.6 90.8
76 N N
N S . : :
72 -
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 3 - BC-10891
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Model KLNA240F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—:—O—-- Input Voit. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
;\ [A] 100[V] 115[V] 230[V]
96 : 0 n N a
AN
= 02 N 2 81.7 | 810 | 818
= 3
= — @ — -3 —C 4 86.3 86.1 87.9
e 88 g = 6 87.0 87.9 89.6
o 77
£ g4 Y L 8 87.4 88.2 90.1
Z AN 10 878 | 884 | 90.3
80 t\ 11 874 | 880 | 902
72 - - - -
0 4 8 12 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model KLNA240F-24
Temperature 25°C
liem Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—A— Load 100% Input Power Factor
1.0 e Voltage
N T e VI | Load 50% | Load 100%
08 N \ 80 0.994 0.974
: N N
5 N N 85 0.994 0.984
2 N N
o 100 0.989 0.996
oo N N
= \ 115 0.980 0.995
g [] 200 0.921 0.943
o 04 N \\ 230 0.906 0.925
\\\ \ 264 0.855 0.896
02 N N 280 0.464 0.482
\\ \'1 - - -
0.0
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 KLNA240F-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- Input Volt. 230V Load Power Factor
1.0 - @_ﬁ_ Current Input Volt. | Input Volt. | Input Volt.
- <O [A] 100[V] 115[V] 230[V]
0.8 / . \\ 0 0.516 0.413 0.149
. Vi N 2 0953 | 0930 | 0.801
S VA \] 4 0983 | 0.964 | 0.888
e i ] 6 0992 | 098 | 0.914
s ¥/ N 8 0.995 | 0992 | 0.924
a. 04 ; N 10 0.996 | 0995 | 0925
/' N 1 0.997 0.995 0.932
0.2 | \\ - - - -
¢ \
0.0 -- - - -
0 8 12 _ - i i
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Model KLNA240F-24
Temperature 25°C
ltem Inrush Current Testing Circuitry _ Figure A
Object
Input Voltage 115V
Frequency 60 Hz
Input v v/\UI\_* AVI\VI\VAVI\vAvAvl\vl\v/\vl\vI\vI\vl Load 100 %
Current
[20A/div] ] Primary inrush current
18.3A
Secondary inrush current
Input ’ ﬂ 6.6 A
Voltage
[100V/div]
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input e YOI AV AN A A Load 100 %
Current
[20A/div] Primary inrush current
394 A
Secondary inrush current
Input ﬁ 24 A
Voltage
[200V/div]
Time [50ms/div]
Primary inrush current Secondary inrush current
\
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Model KLNA240F-24
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Standards Input Volt Note
100 [V] 115 [V] 240 [V]
DEN.AN | Both phases 0.14 0.17 0.38 Operation
One of phases 0.27 0.32 0.71 Stand by
IEC60950-1 Both phases 0.16 0.18 0.37 Operation
One of phases 0.28 0.33 0.73 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.
BC-10891
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Input Voltage [V]

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

Model KLLNA240F-24
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object +24V10A
1.Graph 2.Values
---EF-- Load 50%
—&—— Load 100% Input Output Voltage
24.60 Voltage Vi
24.50 \‘: \\* \Y| Load 50% Load 100%
s \ 80 24.210 24.198
. 24.40 85 24.210 24.198
% 24.30 \\: \\‘ 100 24.210 24.198
S Ja20 ) E 115 24.210 24.198
§_ Y ' 200 24,210 24,198
3 2410 N N 230 24211 24.199
24.00 264 24.211 24.199
S N 280 24211 24.199
23.90 N [N — § 3
23.80
50 100 150 200 250 300

BC-10891
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Model KLNA240F-24
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +24V10A
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 115V
—-—O—-- Input Volt. 230V Load Output Voltage [V]
24.60 < Current Input Volt. | Input Volt. | Input Volt.
2450 N [A] 100[V] 115[V] 230[V]
' ) 0 24229 | 24.230 | 24.230
> 24.40 N 2 24222 | 24.223 | 24.224
(0] N
g 24.30 . 4 24217 | 24.217 | 24.218
S A 6 24.211 24.211 24.212
2 2400 F—H—H—wa D—%—a—
*g‘_ J 8 24.205 | 24.205 | 24.206
3 2410 N 10 24198 | 24.198 | 24.199
N,
24.00 11 24195 | 24196 | 24.196
AN - " - 3
23.90 N — - - .
23.80 - - - -
0 4 8 12 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10891
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Model KLNA240F-24

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +24V10A

input Volt. 230 V Response.
Cycle 1000 ms

t1=t2=50us. Typ

Load Current

~—

NEPEY
Min.Load (0A) «——
Load 100% (10A)
100mV/div
10 ms/div
Min.Load (0A) «<—
Load 50% (5A) -
100mV/div
10 ms/div

* The characteristic of AC115V is equal.

t2

10 ms/div

10 ms/div

BC-10891
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Model KLNA240F-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry _Figure C
Object +24V10A
1.Graph 2 Values
——A—— |Input Volt. 115V
——O—"- |nput Volt. 230V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
\ [A] 115 [V] 230 [V]
250 0 15 15
>
E 2 25 25
% 200 4 30 30
= 6 35 35
£ 150
o 8 35 35
o
hQ:_ 100 10 40 40
11 45 45
50 - - -
0 l L\ » - -
0 4 8 12 — 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] -
| I :
I I 7 T I | W
T1
™~
Fig. Complex Ripple Wave Form
12 - BC-10891
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Model KLNA240F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V10A
1.Graph 2 Values
—A—— Input Volt. 115V
—-—OC—-- Input Volt. 230V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[A] 115 [V] 230 [V]
250 0 25 25
z 2 40 40
o 200 4 45 45
3 6 55 55
% 150 8 60 60
Q.
Q.
& 100 10 65 65
11 70 70
50 - - -
0 - - -
0 4 8 12 — - -
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 e 12 [mVp-p]
V
T1
Fig. Complex Ripple Wave Form
- 13 - BC-10891
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Model KLNA240F-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry _Figure C
Obiject +24V10A
1.Graph 2.Values
---EF-- InputVolt. 115V
—2&— Input Volt. 230V Ambient Ripple Voltage [mV]
300 Temperature Input Volt. Input Volt.
N [°C] 115 [V] 230 [V]
< 250 -30 85 85
E \ -20 75 75
2
o 200 N -10 70 70
0
= 0 60 60
S 150
® 10 55 55
8 100 N\ 25 30 30
= 45 35 35
50 - 50 35 35
“{T**T; 70 30 30
0 . - - -
-40 -20 0 20 40 60 80 _ _ _
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
14 - BC-10891
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Model KLNA240F-24
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +24V10A
1.Graph —2A—— Input Volt. 100V | 2.Values
--=-FF=-- InputVolt. 115V
—-—O—-- Input Volt. 230V Ambient Output Voltage [V]
24.60 Temperature | Input Volt. | Input Volt. | Input Volt.
24.50 N ::\ Y [°C] 100[V] 115[V] | 230[V]
L R -30 24.139 | 24.139 | 24.140
. 24.40 N AN -20 24154 24155 - | 24.156
g 24.30 \\‘ \‘: -10 24169 | 24.169 | 24.170
<>3 04.20 ‘\ 3 0 24.181 24181 24.181
‘g J 10 24188 | 24.188 | 24.188
3 2410 o > 25 24.198 | 24.198 | 24.199
24.00 AN N\ 45 24203 | 24.202 | 24.202
N ) 50 24.204 24.204 24.204
23.90 N n 70 24200 | 24200 | 24.200
23.80 N N - - - -
-40 20 0 200 40 60 80 — - . .
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-10891
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1.Output Voltage Accuracy

Temperature : -20 - 70°C
Input Voltage : 85 - 264V
Load Current : 0 - 10A

Output Voltage Accuracy

Model KLNA240F-24
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +24V10A

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.

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

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current{fA] | Voltage[V] | Value [mV] | Ration [%]
Maxi Vol 50 230 0 24.230
jev.(lmum oltage +38 +0.2
Minimum Voltage -20 100 10 24154
BC-10891
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Model KLNA240F-24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +24V10A
1.Graph 2.Values
Time since Output
24.60 start Voltage
24.50 [H] M
0.0 24,199
>, 2440 05 24.216
()]
22430 1.0 24.216
S 24.20 20 24.216
§24'10 3.0 24.216
8 24,00 4.0 24.216
' 5.0 24.216
23.90 6.0 24.216
23.80 7.0 24,216
0 2 4 6 10 8.0 24.216
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC115V is equal.
- 17 - BC-10891
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Model KLNA240F-24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V10A
1.Graph
Load 100% Input Volt. 115V
Output (
Volt.
[5V/div]
0
Load 100% Input Volt. 230 V
Output (
Volt.
[5V/div]
0
Input
Volt.
Time [100ms/div] Time [50ms/div]
2.Values [ms]
Input Vot Time Td Tr Ts Th Tf
115V 218.0 11.5 229.5 26.3 27.5
230V 188.5 12.0 200.5 323 27.5
Output
Volt.
Input
Volt.
BC-10891
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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.

Model KLNA240F-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +24V10A
1.Graph 2.Values
-=-~EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 - Voltage [ms]
= s V] Load 50% | Load 100%
_ 80 50 25
g N ) 85 50 25
g 100 = ==== 100 51 25
= i T | 115 53 25
a AN £y
) A T ! 200 62 30
= 230 64 32
r 10 . X
Y - 264 67 33
a 5 280 73 35
1
50 100 150 200 250 300

19 - BC-10891
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Model KLNA240F-24

Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +24V10A

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

---EF-- InputVolt. 115V

—-—O—-- Input Volt. 230V Load Time [ms]
—, 1000 - Current Input Volt. | Input Volt. { Input Volt.
£ S Al 100v] | 115(v] | 230v]
£ N 0 X i -
i . 2 126 136 156
g 10 N 4 63 69 82
§ 6 38 43 54
é 8 30 32 40
3 10 b 10 25 26 32
3 = 11 21 22 28
Q AN
CIC) - - - -
s N\,
g - - - -
©
D 1 - - - .
£ 0 4 8 12 — - - -

Load Current [A]

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

- 20 - BC-10891
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Model KLNA240F-24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _Figure A
Object +24V10A
1.Graph 2.Values
---EF-- Load 50%
—4&—— Load 100% Ambient Input Voltage
100 Temperature V]
{ \\\ [°C] Load 50% Load 100%
80 \\\ \:\ -30 42 64
> \\ \\ -20 42 64
o N A A - 64
g 6o | AT N 19 42
= \ 0 42 64
>
"5’ . n o] a8 3 0 1 0 43 64
2 4 \% N 25 43 65
N N 45 44 66
\\ \: 50 44 66
\\ : 70 44 66
0 - - -
-40 20 0 20 40 60 80 — - :
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
21 - BC-10891
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Model KLNA240F-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry _Figure A
Object +24V10A
1.Graph 2.Values
Input Volt. 115V
Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. Input Volt.
N V] 115[V] 230[V]
N
E 22.8 13.80 13.75
> N \ 21.6 13.89 13.84
o 20 ~
g \ 19.2 14.09 14.06
S 16.8 14.32 14.31
3 \ 14.4 14.55 14.53
El 12.0 14.74 14.74
9.6 14.95 14.95
7.2 15.15 15.15
0 0 . 1 " 20 4.8 15.36 15.35
8 2 2.4 15.31 15.26
Load Current [A] 0.0 15.97 15.98
Note: Slanted line shows the range of the rated - - -

load current.

- 22 - BC-10891
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Model KLNA240F-24
Item Overvoltage Protection Testing Circuitry  Figure A
Object +24V10A
1.Graph 2.Values
—A—— Input Volt. 115V
---EF-- InputVolt. 230V Ambient Operating Point [V]
36 Temperature Input Volt. Input Volt.
\ \\ [°C] 115[V] 230[V]
\\ N -30 29.91 29.91
234 \ -20 30.12 30.12
< N \ -10 30.41 30.41
pe N\ \ 0 30.62 30.62
B |\ — 2 1%
© | 10 30.91 30.91
o LB N\
(&3‘& P — q 25 31.27 31.27
30 .M N 45 31.77 31.77
\ \ 50 31.91 31.91
Q N 70 32.41 32.41
28 - - -
-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-10891
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Electronic 10 Temperature Chamber
»| Switch » > P Suoply I »| Electronic ,;],H .
[~
AC Power ower supply DC Load
Supply Power Meter
Oscilloscope
v |
: Relay Unit
> DVM

Data Acquisition/Control Unit

Figure A
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjustable
> » > Load
A
|—|1 ” PE
L~ 1
| Effective value i
e Leakage Current - Effective Value of Voltmeter[V]
Value [Al 1k ]
Figure B ( DEN-AN )
AC Input Line AC Voltmeter Power Supply ot v
> . =N Load
PE 1
1.5k0+0.1%
5000+0.1% | 1
I
3 0.22uF£1.0%
X
©
x4
e
0.022uF£1.0% | =X
| |
I J
Lp| Effective value Leakage Current  Effective Value of Voltmeter[V]
Voltmeter Value [A] 500 [Q]

Figure B ( IEC60950-1 )

- 24 - BC-10891
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Temperature Chamber
Measuring
board
Y[R - D D D % »| Electronic
v > Power Supply — DC Load
AC Power Ci=C2 >
Supply Power Meter | =+
150mm,_ I l
Oscilloscope
BW:20MHz
C1= 0.1 pF
(Ceramic capacitor)
C2= 22 yF
(Electrolytic capacitor)
Figure C
- 25 - BC-10891




