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Model LFA240F-24
Temperature 25°C
ltem Input Current {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
— —O—-- InputVolt. 230V Load Input Current [A]
5.00 Current Input Volt. | Input Voit. | Input Volt.
Q [A] 100[V] 200[V] 230[V]
400 \ 0.0 0.092 0.096 0.100
< \\ 15 0532 | 0.308 | 0.289
E 3,00 /;e/A‘ 3.0 0.920 0.488 0.442
S 4.5 1.298 0.676 0.602
O
5 o | \ 6.0 1716 | 0.860 | 0.762
g~ . / N 75 2106 | 1.056 | 0.930
/ . gkg; 3 9.0 2528 | 1248 | 1.004
1.00 T e E R T\ 10.0 2802 | 1.380 | 1210
_j._-.ja'-"‘g" N 11.0 3.082 1.514 1.324
0.00 - - - -
0 4 8 _ 12 — i : "

LLoad Current [A]

Note: Slanted line shows the range of the rated
load current.
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Load Current [A]

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

Mode! LFA240F-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— Input Volt. 100V | 2.Values
---E--- InputVolt. 200V
—+—0—-- Input Volt. 230V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
Q [Al 100[V] 200[V] | 230fV]
400 \\ 0.0 57 8.0 6.0
3 \ 1.5 50.1 49.0 49.0
5 O\ 3.0 90.0 87.0 87.0
2 300 A
3 1
5 45 128.4 126.0 125.0
= o 6.0 169.8 164.0 164.0
o 200 7 :
£ “ 7.5 208.1 203.0 203.0
b 9.0 2514 243.0 242.0
100 > - X 10.0 2784 | 2700] 269.0
'/ § 11.0 3066| 297.0| 2950
o - - - -
0 4 8 12 _ N _ _
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Model LFAZ40F-24
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
+ Load 1000/0 |nput Efﬁciency
a0 : Voltage [%]
I e - oy
) ' T 4- - - -ﬁ} o V] Load 50% | Load 100%
80 N \\ 75 82.5 83.0
- N N 85 83.9 84.3
= N N 100 84.3 85.7
Z 70 N
g \ 120 84.6 86.7
E 200 86.0 88.5
i 60 ™
\\ \\ 230 86.7 88.8
N N 264 86.7 89.1
50 = N 280 87.3 89.5
N AN : -
a0 LLIN
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 3 - BC-10488
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Load Current [A]

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

Model LFA240F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---E+-~ InputVolt. 200V
——0O=—-= InputVolt. 230V Load Efficiency [%]
90 Current Input Volt. | InputVolt. | Input Volt.
Ly - [A] 100[V] 200[v] 230[V]
80 A \ 0.0 - - -
/7 N
— y \, 1.5 724 74.0 74.0
X / N
= 70 \ 3.0 80.3 83.1 83.1
5 4.5 84.4 86.6 86.6
E%J 5 \\ 6.0 85.0 88.0 88.0
\\ 7.5 86.3 88.8 88.9
\\ 2.0 86.0 89.0 89.4
50 \\ 10.0 85.8 88.5 88.8
11.0 85.7 88.5 89.1
40 - - - -
0 4 8 12 . _ - -
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Model LFA240F-24
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---f+-~ Load 50%
—4—— Load 100% Input Power Factor
10 _"’“'\"""9" _____ S Voltage
I . Jm.__&\[ Y] Load 50% Load 100%
08 N\ N \ 75 0.993 0.997
g \E \: &__ 85 0.992 0.907
E 06 \\ N ) 100 0.990 0.996
= \ o 120 0.983 0.9%4
2 200 0.946 0.978
o 04 < A\ 230 0.920 0.968
\\ \\ 264 0.890 0.950
0.2 P N 280 0.548 0.640
AN A\ . : -
0.0 \
50 100 180 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model LFA240F-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph ——A—— |nput Volt. 100V | 2.Values
---fF-- |Input Volt. 200V
—-—0O—-~ Input Volf. 230V Load Power Factor
1.0 _ , _ Current Input Volt. | Input Volt. | Input Volt.
£ —-—':“‘:_E:_.;_E_:.-.e- =8 <5 [A] 100(v] | 2000v] | 230[v]
0.5 / el e \\ 0.0 0.620 | 0.316 | 0.261
< / & \: 15 0942 | 0790 | 0.742
S o6 R \ 3.0 0979 | 0.888 | 0.853
= 0
= B 4.5 0.991 0.926 0.906
z 7 A\ 6.0 0.991 | 0.953 | 0.937
& 0.4 {2 \
K \\ 7.5 0.995 0.962 0.949
§ N 9.0 0.996 0.976 0.964
02 1\ 10.0 0.996 | 0.978 | 0.968
11.0 0.997 0.980 0.970
0.0 - - . _
0 4 8 12 — § : a

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFA240F-24
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
QObject
Input Voltage 100V
Frequency 60 Hz
Input A~ AANANNNNNNA Y| Load 100 %
Current
[20A/div] : Primary inrush current :
11.7 A

Secondary inrush current :
' ‘{\‘m 7.2A

i
il

input A
Hoova Uﬂul\vl\u{\w \\M

——

—_— !

V
Time [50ms/div]

[nput Voltage 230V
Frequency 60 Hz

Input L —AAAAAINASANAAAAANA Load 100 %

Current

[20A/div] Primary inrush current :

243 A

Secondary inrush current :

o IR o

Voltage ‘

o NIV

Time [50ms/div]

Primary inrush current Secondary inrush current

.7 BC-10488
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Model LFA240F-24 _
Temperature 25°C
Item Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 240 [V}
DEN-AN | Both phases 0.23 0.28 0.30 Operation
One of phase 0.17 0.38 0.46 stand by
IEC60950-1 |_Both phases 0.09 0.20 0.24 Operation
One of phase 0.17 0.36 0.44 stand by
The value for "One phase" is the reference value only.
2.Condition
l.eakage current value is concluded after measuring both phases of
AC input and by choosing the larger one.
8 - BC-10488
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Model LFA240F-24
Temperature 25°C
[tem Line Regulation Testing Circuitry  Figure A
Obiject +24V10A
1.Graph 2.Values
---EF-- Load 50%
——2&—— Load 100% Input Output Voltage
< Voltage vl
24.30 N N vl Load 50% | Load 100%
N
s 24.90 \\ \\ 75 24,128 24122
A 85 24127 24.121
» TN S R P I - PIRAY I
o 24.10 Nl 100 24,127 24.120
S 2400 N \ 120 24.127 24,119
3 23.00 X N 200 24127 24118
g ' N 230 24.126 24.118
23.80 N N 264 24126 24117
93,70 \ Y ) 280 24.126 24 117
’ |\ LN _ R -
23.60 AN N
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model LFA240F-24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24\V10A
1.Graph —aA—— Input Volt. 100V |} 2.Values
---EF-- Input Volt. 200V
—-—0—-- Input Volt. 230V Load Output Voltage [V]
Current Input Volt, | Input Volt. | Input Volt.
24.30 \\ [A] 100[V] | 200[V] | 230[V]
24.20 \ ) 0.0 24117 | 24.121 24122
> 7 N
2 5 1.5 24115 | 24118 | 24.119
rh) I-_-—i: ﬂ-
o 2410 "%b“* 3.0 24114 | 24118 | 24.118
S 24.00 \\ 45 24113 | 24117 | 24.117
3 N 6.0 24112 | 24.116 | 24.116
5 2% 75 24411 | 24.115 | 24.114
23.80 Q 90 | 24110 | 24.114 | 24113
N 10.0 24110 | 24113 | 24.112
23.70 N
\ 11.0 24109 | 24112 | 24.112
23.80 - - - -
4] 4 8 12 — B ; ;
l.oad Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10488
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Model LFA240F-24
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry _ Figure A
Object +24V10A
Input Volt. 100V Response. t1=t2=50us. Typ
Cycle 1000 ms

Load Current

11 t2

Min. Load (0A) «——

Load 100% (10A)

50 mvi/div

-~

Min. Load {(0A) «——

Load 50% (5A)

50 mv/div

/
2 ms/div 2 ms/div
[\ ,
]| B o - kst
!/
2 ms/div 2 ms/div

- 11 — BC-10488
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Model LFA240F-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V10A
1.Graph 2.Values
~—A—— |nput Volt. 100V
——O—-~ InputVolt. 230V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 \\\ [A] 100 [V] 230 V]
S 160 N 0.0 15 15
£ AN 1.5 40 40
= 140 =
o 120° N 3.0 45 45
D]
g N, 4.5 45 45
< 100
° N\ 6.0 45 45
— 80 Y
& \\‘ 7.5 45 45
€ 60 T N _ 9.0 45 45
40 )——-‘1! —t L2 Sl H\\ll =) 10.0 45 45
20 1 > 1.0 45 45
0 N - - ;
0 4 8 12 _ _ 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] <—
T WJW
A ]
< 11 S
T -~
Fig. Complex Ripple Wave Form
- 12 - BC-10488
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Model LFA240F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V10A
1.Graph 2 Values
—2&A—— InputVolt. 100V
——O—~ InputVolt. 230V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \\ [A] 100 V] 230 V]
180 N 0.0 30 30
£ 140 N 1.5 50 50
o O 3.0 55 55
3 120 AN e
2 o0 A\ 4.5 55 55
%}_ AN 6.0 55 55
g & st 7.5 60 60
&0 T e\
g = £r 9.0 70 70
il AN
40 7 N 10.0 75 75
20 \\ 11.0 80 80
0 A\ _ - -
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
S e 12 [mVP-Pi/
A
< T1 S
~ -
Fig. Complex Ripple Wave Form
- 13 - BC-10488
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Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Oscilloscope.

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

Model LFAZA0F-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry _Figure C
Object +24\V10A
1.Graph 2.Values
==-FF-- Input Volt. 100V
—A~—— |nput Volt. 230V Ambient - Ripple Voltage [mV]
200 < T Temperature | [nput Volt. Input Volt.
180 \\ \\\ i°Cl] 100 [V] 230 [V]
= 160 \\‘ N =30 a0 a0
(= < -10 65 65
= 140 S -
% 120 \\ N 0 50 50
= h A 25 45 45
< 100 A n
o —& X N 40 35 35
5 80 < \
= NN AY . : :
r &0
40 < 2y — - -
AN AN
20 < < — - .
0 A - _ ;
-40 -20 0 20 40 60 80

14 - BC-10488
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Model LFA240F-24
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +24V10A
1.Graph —A—— Input Volt. 100V | 2.Values
-~--E+-- Input Volt. 200V
——O—"-~ |nput Volt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | InputVelt. | Input Volt.
24,30 b \\ [°C] 100[V] | 200[V] | 230[V]
24.90 N \ ) -20 24144 | 24143 | 24142
> 7 N\ N
2 — N -10 24139 | 24,139 | 24.138
S 24.10 e
o <% N N 3 0 24133 | 24133 | 24.132
2 24.00 N N\ 10 24.129 | 24.128 | 24.128
Fl 2N R 20 24126 | 24.125 | 24.125
3 23.90 N 25 24125 | 24.124 | 24124
23.80 N Q 30 24123 24122 24122
23,70 LN N 40 24117 | 24117 | 24116
' \\ R 50 24109 | 24109 | 24.108
23.60 60 24099 | 24.097 | 24.096
-40 20 0 20 40 60 80 _ - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10488




SEEH

— CO$EL

Model LFA240F-24
ltem Output Voltage Accuracy Testing Circuitry  Figure A
Object +24V10A

1.0utput 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 : -20 - 80°C
InputVoltage : 85 - 264V
Load Current : 0 - 10A

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

. Oufput Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage

2. Values
ltem Temperature| Input Output Output Veoltage Accuracy
[*C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage -20 85 Q 24.152
— 129 +0.1
Minimum Voltage 60 264 10 24.095
- 18 - BC-10488
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Model LFA240F-24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry. Figure A
Object +24V10A
1.Graph 2 Values
Time since Output
start Voltage
24 30 [H] V]
2420 0.0 24.040
=
o 24.10 0.5 24.025
2 1.0 24.025
g 2400 2.0 24.025
*g 23.90 3.0 24.025
3 23.80 4.0 24.026
50 24.026
2370 6.0 24.026
23.60 7.0 24,027
0 2 4 6 8 10 8.0 24.028
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AG230V is equal.
- 17 - BC-10488
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Model LFA240F-24
Temperature 25°C

ltem Rise and Fall Time Testing Circuitry  Figure A

Qbject +24V10A
1.Graph

Load 100% Input Volt. 100V

Qutput
Volt.

Load 100%

Input Volt. 230V

Output
Volt.
[5Vidiv]
0
| A,
Volt. %
Time [100ms/div] Time [10ms/div]
2 Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 201.0 10.0 211.0 27.2 249
230V 180.0 9.5 188.5 30.2 24.8
Output O e
Volt. 10V ¥ \
[nput
Volt.
- 18 BC-10488
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Model LFA240F-24
Temperature 25°C
Item Hold-Up Time Testing Circuitry  Figure A
Object +24V10A
1.Graph 2. Values
---EF-- Load 50%
—&—— Load 100% Input Hold-Up Time
1000 c < Voltage [ms]
\‘\ \ V] Load 50% | Load 100%
. 75 52 25
g N 85 53 25
@ 100 \ : S5 100 54 27
= — i 7 N R 120 56 28
=) AfEE N 200 60 30
3 10 N 230 61 30
I N \\
i s 264 63 32
N > 280 65 32
; 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 cof the rated
input voltage.
- 19 - BC-10488
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Model LFA240F-24
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +24V10A
1.Graph —A—— [InputVolt. 100V | 2.Values
---EF-- |InputVolt, 200V
—-—O—-- [InputVolt. 230V Load Time [ms]
1000 o Current Input Volt. | Input Volt. | Input Volt.
g = [A] 100[v] | 200[v] | 230[v]
0.0 - - -
£ N
= &\\ 1.5 147 185 188
g 100 AN e S 3.0 85 97 98
2 S P 45 a4 64 64
<] Ix [~==~F} -y
g A A NE R 6.0 31 47 47
8 1o . 75 26 38 39
% \‘ 9.0 22 30 30
o 10.0 21 29 30
G AN
£ 11.0 20 22 27
T
@ 1 - - - -
- 0 4 8 12 _ _ _ _
l.oad Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 BC-10488
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Model LFA240F-24
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +24V10A
1.Graph 2.Values
---BF-- Load 50%
—#&—— Load 100% Ambient Input Voltage
100 Temperature v]
\\ \\ [°C] Load 50% Load 100%
80 \\ \\ -20 40 57
> \\‘ \\ -10 41 57
AN N
% 50 \\ \\ 0 41 56
g £ ‘ 10 39 56
5 N AN 20 40 56
_g- 40 &= \ 'fvE}fE}EI{BQ\X[]ﬁ[]ﬁ: 3] 25 40 56
N\ N 30 40 56
\\ \\ 40 39 56
\\ A 50 39 57
0 60 39 57
40 -20 0 20 40 60 80 — n N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 91 - BC-10488
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Model LFA240F-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +24V10A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
30.0 Voltage Input Valt. Input Volt.
N (V] 100[V] 230[V}
=)
~— 228 13.61 13.52
= —
= 0.0 = W 216 13.51 13.41
@ . <
g 19.2 13.91 13.85
2 16.8 14,09 14.02
‘g’_ 100 14.4 14,29 14.21
3 12.0 14.47 14.38
9.6 14.64 14.54
} 7.2 14.79 14.71
0.0 4.8 14.87 14.84
0 4 8 12 16 20 2.4 15.04 15.01
Load Current [A] 0.0 15.08 15.05
Note: Slanted line shows the range of the rated - - .
load current.
7 BC-10488
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Model LFA240F-24
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +24V10A
1.Graph 2 Values
—aA—— Input Volt. 100V
-—-EF--  lnputVolt. 230V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
\ [°C] 100[V] 230[V]
33 i\ i -20 30.34 30.34
% N \ -10 30.63 30.57
§ Q 0 . 30.75 30.75
o 31 N 10 31.04 31.04
5 . AN 20 31.27 31.27
g \\ \\ 25 31.33 31.33
29 X N 30 31.44 31.45
Y \\ 40 31.62 31.62
N\ N 50 31.85 31.85
27 60 32.15 32.15
40 -20 0 20 40 60 80 — 3 -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC-10488
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Temperature Chamber
leotronic | |(ICICN| | ] .
P Switch > ». Power Supply |=—] p{ Elestronic C‘-Fl -
AG Power Power Meter :I ™~ DC Load
Supply Oscil loscope
A
\ A
> Relay Unit
g DYM
Data Acgquisition/Contrel Unit
Figure A
Adjustable
AC Input Line __ AG Voi tmeter . Power Supply R DC Ammeter N Load
Fo 4
Effective value .
> Voltmeter Leakage Current  Effective Value of Voltmeter[V]
Value [A] 1k [Q]
Figure B ( DEN-AN )
Adjustable
. AC Voltmeter Power Supply DG Anmeter
AG Input Line —» > > L, Load
e 4
1. 5k0+0. 1%
5000+40. 1% T
[
0. 22uF 1. 0%
0. 022uF £1. 0%
| |
[l
N Effsgﬁr‘égt:?l”e | | Leakage Current Effective Value of Voltmeter[V]
Value [A] - 500 [Q]
Figure B { IEC60950-1 )
- 24 - BC-10488
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C1= 22 uF

(Electrolytic capacitor}
Temperature Chamber
Mbeasudring
oar
|| ™
N 1010 > Power Supply »! Electrenic
AC Power v v c DG Load
Supply Power Meter g >
fal -~
1417
150mm
e——> Oscil loscope
BW: 20MHz
Figure C
- 95 . BC-10488




