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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model KLEA240F-48
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— Input Volt. 100V | 2.Values
---fFF-- 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]
4.0 \\‘ 0.0 0.054 0.050 0.070
< \\ 1.0 0.641 0.576 0.313
= N
§ 3.0 \ R 2.0 1.175 1.028 0.542
g g 3.0 1.681 1.477 0.772
- Vi
5 0 P 4.0 2214 | 1917 | 1.009
£~ /%/ N 5.0 2.753 2.382 1.253
o N\,
\)D —0 55 3.022 2.618 1.379
e . - - _
\\ - - - -
0 2 4 6 _ - - -
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model KLEA240F-48
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- |InputVolt. 115V
——O—-- Input Volt. 230V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 115[V] 230[V]
400 \\‘ 0.0 3.2 2.9 2.4
N
g \ 1.0 60.2 60.2 59.0
N
5 300 \ 2.0 113.6 112.6 110.3
2 Y
S z 3.0 166.2 165.1 161.7
5 S\ 4.0 219.8| 2180| 2132
Q 200 # N
£ 5.0 2731 271.3 265.6
/ Q 55 300.8 298.8 291.7
100 4!/ AN - - ) -
0 A\ = : : :
0 4 6 — N i -
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KLEA240F-48

Input Voltage [V]

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

Model
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph 2 Values
---FF-- Load 50%
—#&—— Load 100% Input Efficiency
100 Voltage [%]
N N V] Load 50% Load 100%
96 S ‘ 80 85.2 86.0
N\ ™,
— *V A 85 86.1 86.8
= % N A
‘; P — = \*d} 100 86.4 88.4
R----1F ~
é 88 e 7 115 87.0 89.0
é 84 . 200 88.2 90.7
it J AN 230 88.5 90.9
80 E\ N 264 88.7 910
76 N LS 280 89.1 91.4
N N — R N
72
50 100 150 200 250 300

_ 3 - BC-10890
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Load Current [A]

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

Model KLEA240F-48
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
-=-=-FF~-- |InputVolt. 115V
—:=O—-- InputVolt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
\\\ [A] 100[V] 115[V] 230[V]
% N 0.0 - - -
— o2 N 1.0 79.6 79.6 81.2
§ F—== ~ %9 2.0 847 | 855 87.2
el JR--=m=== e
e 88 R “\LE* 3.0 870 | 876 | 894
S a4 /) N\ 4.0 87.8 88.5 90.5
w R N\ 5.0 884 | 890 | 909
& N . . . .
80 m/ O 5.5 88.2 88.8 90.9
N - - - -
76 \\
72 \ - - - -
0 2 4 6 _ i i N
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Model KLEA240F-48
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---gF-- Load 50%
—4 Load 100% Input Power Factor
1.0 - Voltage
{ Nl o [ % }}\g\\ \Yi Load 50% | Load 100%
08 \\ 80 0.992 0.987
. N\ N 85 0.991 0.990
- N N “ -
S 06 \\ \ ) 100 0.982 0.994
% 115 0.962 0.992
2 ] 200 0.900 0.941
o- 04 N N 230 0.899 0.922
N
N \ 264 0.776 0.851
0.2 B S 280 0.460 0.481
N N — - —
00 LI\
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 KLEA240F-48
Temperature 25°C
item Power Factor (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
---FEF-- Input Volt. 115V
—-—O—-- Input Volt. 230V Load Power Factor
1.0 Current Input Volt. | Input Volt. | Input Volt.
---------- o [A] 100[V] 115[V] 230[V]
08 (o= O 0.0 0591 | 0510 | 0.150
. Vi N 1.0 0938 | 0909 | 0819
S e M ! \ 2.0 0967 | 0952 | 0.885
s i ) 3.0 0088 | 0972 | 0.911
2 ! N 4.0 0992 | 0989 | 0.919
o 04 [ 3
/ N 5.0 0.994 0.992 0.922
AN
/' N 55 0.996 0.992 0.920
02 \\ - B B _
¢ \
0.0 - - - -
0 2 4 6 — B i _
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Model KLEA240F-48
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 115V
Frequency 60 Hz
Input 'A_AVI\VA 'I\vl\vl\vi\vl\vl\v/\v/\vl\vl\vl\vl\vl\vl Load 100 %
Current
[20A/div] Primary inrush current
164 A
Secondary inrush current
Input M 6.6 A
Voltage
[100V/div] J
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input v e s e i e N N IR 100 %
Current
[20A/div] Primary inrush current
39.0A
Secondary inrush current
Input 39A
Voltage
[200V/div]
Time [60ms/div]

Primary inrush current

Secondary inrush current

BC-10890
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Model KLEA240F-48
Temperature 25°C v
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
IECE0950-1 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-108390
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Input Voltage [V]

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

Model KLEA240F-48
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Obiject +48V5A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Input Output Voltage
48.60 Voltage vl
S A Load 50% Load 100%
48.50 N N M - :
N \ 80 48.266 48.276
2, 48.40 85 48.267 48.277
q’ h
84830 N s N 100 48.267 48.283
o - 115 48.268 48.284
> 48.20
5 200 48.269 48.284
S N N
3 4810 N N 230 48.270 48.284
48.00 264 48.272 48.280
LY K 280 48.273 48.280
47.90 N N — - -
47.80 AN
50 100 150 200 250 300

- BC-10890
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Model KLEA240F-48
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +48V5A
1.Graph —A—— Input Volt. 100V | 2.Values
-~=E-- InputVolt. 115V
—-—O—"- Input Volt. 230V Load Output Voltage [V]
48.60 < Current Input Volt. | Input Volt. | Input Volt.
48.50 N [A] 100[V] 115[V] 230[V]
~ O 0.0 48.284 | 48.285 | 48.284
. 48.40 N 1.0 48.283 | 48.284 | 48.284
Q N
§ 48.30 g Y i 25 AN 2.0 48.283 | 48.284 | 48.284
S B 3.0 48.283 | 48.283 | 48.284
*g’_ 48.20 \\ 4.0 48.283 | 48.284 | 48.284
g 48.10 N 5.0 48.283 | 48.284 | 48.284
48.00 55 48.283 | 48.283 | 48.284
AN - - - -
47.90 AN
N - - - -
47.80 - - - -
0 2 4 6 _ N N N
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
10 - BC-10890
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Model KLEA240F-48
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +48V5A
Input Volt. 230V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
Sl 2 |
Min.Load (QA) «——
Load 100% (5A) N
et
100mV/div
10 ms/div 10 ms/div
Min.Load (0A) —— N
Load 50% (2.5A) e
100mV/div
10 ms/div 10 ms/div
* The characteristic of AC115V is equal.
- 11 - BC-10890
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Model KLEA240F-48
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +48V5A
1.Graph 2.Values
—2A—— Input Volt. 115V
——O—-- Input Voit. 230V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
[A] 115 [V] 230 [V]
250 0.0 15 15
S
E 1.0 30 30
o 200 2.0 40 40
= 3.0 40 40
< 150
° 4.0 45 45
a
hgc' 100 5.0 50 50
5.5 55 55
50 - - -
0 - - -
0 2 4 6 — N -
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] —>
4 1 |
< 11 S
Fig. Complex Ripple Wave Form
- 12 - BC-10890
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Model KLEA240F-48
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +48V5A
1.Graph 2 Values
—A—— Input Volt. 115V
—-—O—-- Input Volt. 230V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[A] 115 [V] 230 [V]
250 0.0 20 20
z 10 45 45
o 200 2.0 60 60
(2}
'26 3.0 60 60
o) 150 4.0 65 65
Q.
Q
£ 100 5.0 65 65
55 70 70
50 /E’ - - -
o L . : :
0 2 4 6 _ B ~
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
e 12 [mVp-p]
M
T1
Fig. Complex Ripple Wave Form
- 13 - BC-10890
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Model KLEA240F-48
Iltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Object +48V5A
1.Graph 2.Values
---EF-- InputVolt. 115V
—2&—— |nput Volt. 230V Ambient Ripple Voltage [mV]
300 Temperature | Input Volt. Input Volt.
[°C] 115 [V] 230 [V]
= 250 -30 230 230
E \ -20 185 185
200
% \\ -10 125 125
= 0] 70 70
2 150
® 10 60 60
g 00 N 25 30 30
o \“\s\ 45 40 40
50 o W 50 35 35
?T**ﬂ{sf 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-10890




— CO$EL

Model KLEA240F-48

item Ambient Temperature Drift

Testing Circuitry  Figure A

Object +48V5A

15 -

1.Graph —2A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 115V
—-—©O—-- Input Volt. 230V Ambient Output Voltage [V]
48.60 < Temperature | Input Volt. | Input Volt. | Input Volt.
48.50 LS ) [°C] 100[V] 115[V] 230(V]
' Q O -30 48.116 | 48.117 | 48.119
. 48.40 AN -20 48.149 48.150 48.152
(] \ N
oy AN -10 48.183 48.184 48.185
8 48.30 X — LB
<>3 48.20 N\ 0 48212 48.213 48.214
‘g’_ < \\ 10 48.239 | 48.240 | 48.241
5 48.10 < N 25 48.283 | 48.284 | 48.284
O A\ N
48.00 AN 45 48.296 | 48.206 | 48.297
N \\ 50 48.299 48.298 48.297
47.90 L SO) 70 48.301 | 48.301 | 48.300
47.80 AN - - - -
-40 20 0 20 40 60 80 — - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10890
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1.0Output Voltage Accuracy

Temperature : -20 - 70°C
Input Voltage : 85 - 264V
Load Current : 0 - 5A

Output Voltage Accuracy

Model KLEA240F-48
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +48V5A

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.

* Qutput Voltage Accuracy = +(Maximum of Output 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[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 70 115 0 48.302
79 0.2
Minimum Voltage -20 100 0 48.144
BC-10890
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Model KLEA240F-48

ltem Time Lapse Drift

Temperature

25°C

Testing Circuitry _Figure A

Object +48V5A

1.Graph 2 Values
Time since Output
48.60 start Voltage
48.50 [H] M
0.0 48.284
>, 48.40 05 48.328
(0]
2 48.30 1.0 48.330
g 48.20 2.0 48.330
§ 48.10 3.0 48.331
8 48.00 40 48.331
' 5.0 48.331
47.90 6.0 48.331
47.80 7.0 48.331
0 2 4 6 10 8.0 48.330
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC115V is equal.
- 17 - BC-10890
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18

Model KLEA240F-48
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +48V5A
1.Graph
Load 100% Input Volt. 115V
Qutput [
Volt.
[10V/div]
0
Load 100% Input Volt. 230 V
Output
Volt.
[10V/div]
0
1 Input
Volt.
Time [100ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
115V 209.0 21.0 230.0 27.3 34.3
230V 191.0 21.5 2125 33.8 35.3
Output —9—00—/"1———————”— ————— -
Volt. I \
g RS 1 B NR
Input
Volt.
Tf
<
BC-10890
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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 KLEA240F-48
Temperature 25°C
ltem Hold-Up Time - Testing Circuitry _Figure A
Object +48V5A
1.Graph 2.Values
---B--- Load 50%
—4—— Load 100% Input Hold-Up Time
1000 - - Voltage fms]
\‘\ S V] Load 50% | Load 100%
_ 80 50 26
£ \ ) 85 50 26
100 ’
o) = = 3 100 52 26
e 3 SEF==o=2 2
= £ s =3 115 56 26
o [ — N oy 7Y
=) £ N s 200 63 31
3 230 66 33
£ 10 - x
X n 264 63 35
A B 280 73 36
1 AN
50 100 150 200 250 300

19 - BC-10890
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Model KLEA240F-48

ltem Instantaneous Interruption Compensation

Temperature

25°C

Testing Circuitry  Figure A

Object +48V5A

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

---FF-- |InputVolt. 115V

—-—O—-- Input Voit. 230V Load Time [ms]
. 1000 < Current Input Volt. | Input Volt. | Input Volt.
£ = [A] 100v] | 1150v] | 230[v]
'g N (1)2 12;3 13-6 15—1
[ &\ .
g == ~ 2.0 69 70 82
3 P — 3.0 43 46 55
é : 4.0 30 31 41
S 10 . 5.0 26 27 34
3 - 5.5 22 22 30
[o] AN
(0] - - - -
S AN
2 - . - -
j0]
? 1 - - - .
£ 0 2 4 6 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
20 - BC-10890
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Model KLEA240F-48
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +48V5A
1.Graph 2 Values
---EF-- Load 50%
—&—— Load 100% Ambient Input Voltage
100 Temperature Y
\\\ [°C] Load 50% Load 100%
80 \\\ \\ -30 52 63
N\ N
> N . -20 52 63
o N A A
A AT -10 52 64
g 60 . AN
Ke) AP 5 --{3 8-r--- b a1} 0 53 64
z N 10 53 65
2 40 3 N
£ \ AN 25 53 65
N
X N 25 54 66
20 R \:\ 50 54 67
N . 70 54 67
o LLIN - : :
-40 20 0 20 40 60 80 — : -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
21 - BC-10890
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Model KLEA240F-48
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Obiject +48V5A
1.Graph 2.Values
Input Volt. 115V
Input Volt. 230V Output Load Current [A]
60 Voltage Input Volt. Input Volt.
$ V] 115[V] 230[V]
o~
NS 45.6 6.59 6.57
> N \ 432 6.54 6.52
o 40 <
8 \ 38.4 6.74 6.73
= 33.6 6.87 6.87
3 28.8 6.98 6.98
= 20
3 24.0 7.08 7.08
19.2 7.19 7.19
14.4 7.28 7.28
0 . s 10 9.6 7.34 7.35
0 6 4.8 6.85 6.79
Load Current [A] 0.0 7.36 8.03
Note: Slanted line shows the range of the rated — - .
load current.
- 22 . BC-10890
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Model KLEA240F-48

item Overvoltage Protection Testing Circuitry _Figure A

Object +48V5A

1.Graph 2.Values
—A—— InputVolt. 115V
-==EF-- |nputVolt. 230V Ambient Operating Point [V]
66 Temperature Input Valt. Input Volt.
\\ \\ [°C] 115[V] 230[V]
\\ ) -30 55.93 55.93
% 62 N -20 56.51 56.51
5 \ ) La 10 56.94 56.94
cé \\ B —E’/,S? 0 57.44 57.44
5% M \ 10 57.87 57.87
[
g N 25 58.51 58.51
“TN N\ T seee [ ass
\\ \‘ 70 60.59 60.59
s LI\ . : :
40 20 0 20 40 60 80 — - -

Ambient Temperature [°C]
Load 0%

Note: Slanted line shows the range of the rated
ambient temperature.
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5000+0.1%

0.022pJFTi-1 .0%

%L 0FUN0L

|

1.5kQ+0.1%

|
0.22uF+1.0%

Electronic D |:| L___I Temperature Chamber
»| Switch > » P Electronic 0 ,Fl -~
[~
AC Power Power Supply DC Load
Supply Power Meter
Oscilloscope
‘ |
: Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjustable
» > —> Load
A
PE
.| Effective value
i Voltmeter Leakage Current Effective Value of Voltmeter[V]
value [Al 1k [Q]
Figure B ( DEN-AN )
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjustable
» » —> Load
A
PE

lp| Effective value Leakage Current Effective Value of Voltmeter[V]
Voltmeter Value [Al 500 [Q]
Figure B ( IEC60950-1 )
- 24 - BC-10890
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N\

N

AC Power
Supply

v

LI

Power Meter

Temperature Chamber

Measuring
board
% ] »| Electronic
»§ Power Supply 01# cal ﬂi . DC Load
|
150mm,_ ‘
Oscilloscope
BW:20MHz
0.1 WF
(Ceramic capacitor)
22 yF
(Electrolytic capacitor)
Figure C
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