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Model LFAS0F-24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— [nputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
—-=0—":- |nputVolt. 230V Load Input Current [A]
1.0 Current Input Volt. | Input Valt, | Input Velt.
N Al 1000v] | 200v) | 2300v]
0.8 \ 0.00 0.041 0.036 0.034
< \ 0.40 0.147 0.098 0.091
B o5 N 0.80 0254 | 0.141 [ 0.137
‘g 1.20 0.361 0.192 0.177
5 PR 1.60 0471 | 0245 | 0.221
g 04 g N 2.00 0.582 | 0297 | 0.267
)%}'Eﬁ
/ ) ;g-_-_‘;-i 210 0.610 0.311 0.279
0.2 Y - B 2.31 0669 | 0.339 | 0.303
_aai-*"‘a ™
P | \ - - - -
0.0 — - - -
0.0 1.0 20 — N - "
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFA50F-24
Temperature 25°C
[tem Input Power (by Load Current) Testing Circuitry _ Figure A
Object '
1.Graph —2A—— InputVolt. 100V | 2.Values
~~=fF=-- inputVolt. 200V
——O—-- InputVolt. 230V Load Input Power [W]
100 Current Input Volt. | Input Volt. | Input Volt.
N Al 100[v] | 200(v] | 230[v]
80 i 0.00 3.06 3.60 3.40
3 N 0.40 13.92 15.50 16.00
g . L, 0.80 2475| 2480 26.10
5 \ 1.20 35.61 35.30 35.60
S . I N 1.60 4670 | 4590 46.00
= / q 2.00 57.90 56.50 56.60
| N 2.10 60.60 | 59.20| 59.20
20 /g/ ) 2.31 66.70 | 64.80| 64.90
= \\ — - - :
N - : : :
0.0 1.0 2.0 — N ; :

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFA50F-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
— Voltage [%]
o lg N E \Y%| Load 50% Load 100%
A N 75 78.8 80.4

= 70 A 85 79.0 81.9
2 N\ N
- N \\ 100 79.8 83.0
4] 62 he M
5 N\ 120 80.2 83.8
2 54 | N 200 80.1 84.9
L0 E\ b 230 78.8 84.9

46 N N 264 76.2 84.4

28 [ ] N 280 81.1 84.5

N N - . _
30 \
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 LFA5QF-24
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Ohject
1.Graph —A—— [nput Volt. 100V | 2.Values
---EF-- InputVolt, 200V
~=+—Q—'= |nput Volt. 230V Load Efficiency [%)]
86 — Current Input Volt. | Input Volt. | Input Volt.
A —2 [A] 100[v] | 200[v] | 230[v]
78 — ‘
AT N 0.00 - - -
= 70 ) \'\: 0.40 68.8 61.7 59.9
= .
= e ' 0.80 774 | 772 | 734
O S LN
§ % 8 1.20 80.7 81.3 80.7
(%]
EI:—J 54 J 1.80 82.0 834 83.3
\\ 2.00 827 84.7 84.6
48 N 2.10 83.0 84.9 84.9
a8 N 2.31 829 85.3 85.2
30 - - - -
0.0 1.0 2.0 — . " "
Load Current [A]
Note: Slanted line shows the range of the rated
load current,
4 - BC-10366
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Model LFA50F-24
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
-==FF-~ Load 50%
—2A—— Load 100% Input Power Factor
10 Voltage
ok :5“‘“-—\;\[\ V] Load 50% | Load 100%
0.9 ELE - ~ 75 0.994 0.999
= - 85 0.991 0.998
B 08 3 100 0.982 0.995
o ! 120 0.971 0.988
2 07 .
3 ' A 200 0.910 0.953
* s A 230 0.858 0.924
1 264 0.819 0.869
0.5 \ 280 0.459 0.629
o | - N -
0.4 ‘
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 LFA50F-24
Temperature 25°C
ltem Power Factor {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
-=--EF-- |InputVolt. 200V
—-—O—-= [Input Volt. 230V Load Power Factor
1.0 A N Current Input Volt. | Input Volt. | Input Volt.
: | A & =
oo |/ @ -g:;:ﬁg:: ] [A] 100[V] | 200[V] | 230[V]
Ve ..Jg_ l.e- I 0.00 0.750 0.500 0.430
. 0.8 7 T N 0.40 0.949 0.795 0.766
B o7 [ \I\ 0.80 0975 | 0.876 | 0.826
. 06 1.20 0985 | 0919 [ 0.875
z S N 1.60 0.992 0.939 0.907
+ N
Q o54L N 2.00 0.995 0.950 0.922
04 { 2.10 0995 [ 0953 | 0.924
N 2.31 0.997 | 0956 [ 0830
0.3 ~ ; ;
0.2 - - - -
0.0 1.0 2.0 _ _ - _
Load Current [A]
Note: Slanied line shows the range of the rated
load current.
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Model LFAS0F-24
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input emrmnmad L0 100 %
Current
[20A/div] Primary inrush current :
10.7 A

Secondary inrush current :

B B 1T T ‘l\‘f\‘l\‘!\fw 004
e

Time [50ms/div]
[20A/div] Primary inrush current

Input T ] i
Voltage J

| I O8A
woovian. |—HATHHAHAAHEHE Y \}

Time [50ms/div]

-

Primary inrush current Secondary inrush current

S 7. BC-10366
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Madel LFAS0F-24
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mAl
Input Volt.
Standards [P 0 Note
100 [V] 200 V] 240 V]
DEN-AN Both phases 0.13 0.25 0.31 Operation
One of phases 0.19 0.48 0.57 Stand by
IECE0950 Both phases 0.14 0.29 0.34 Operation
One of phases 0.22 0.43 0.50 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-10366
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Model LFA50F-24
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object +24V2 1A
1.Graph 2. Values
---8F-- Load 50%
= Load 100% tnput Output Voltage
Voltage vl
24.30 b\ .} V] Load 50% | Load 100%
24.20 \Q \ 75 24.045 24.037
=, N ! 85 | 24.045 24,037
Q{
o 24.10 t S 100 24.045 24.036
) * ey 1 5 24
£ 24.00 \ . 20 24.04 .036
3 seeo A X 200 24.045 24.036
a7 N 230 24.045 24.035
23.80 N N 264 24.045 24035
23.70 LN h 280 24.045 24.035
L\ L - 3 ;
23.60 Al
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 LFA50F-24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V2. 1A
1.Graph —A—— InputVolt. 100V | 2. Values
-~-=-FF=-- InputVolt. 200V
——G—-- Input Volt. 230V Load Output Voltage [V]
Current Input Voit. § Input Volt. | Input Volt.
24.30 {\ A 100vi | 200v) | 230v]
24.90 I 0.00 24.063 | 24.053 | 24.052
= o N
% 0.40 24,049 | 24.049 | 24.048
> 24.10 i N 0.80 24.046 | 24.046 | 24.045
; 24.00 = E\B = 1.20 24,043 | 24.043 | 24.042
5 N 1.60 24.040 | 24.040 | 24.039
£ 2390
a ' | 2.00 24.037 | 24.037 | 24.036
23.80 ™ 210 24036 | 24.036 | 24.035
\\ 2.31 24.034 | 24.034 | 24.033
23.70 N
23.60 - - - -
0.0 1.0 2.0 — . 3 "
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model LFAS0F-24
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +24V2 1A
Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current
Min. Load (0A) +——
Load 100% (2.1A)
200 mv/div ‘ :
4 ms/div 4 ms/div
Min. Load (0A) ——
Load 50% (1.05A)
- ‘-;, vt .J.-\ v -
200 mV/div :
4 ms/div 4 ms/div
— 11— BC-10366
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Model LFAS0F-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V2 1A
1.Graph 2.Values
—2A— Input Volt. 100V
——C— - Input Volt. 200V Load Ripple Voltage [mV]
100 < Current Input Volt. Input Volt.
50 AR [A] 100 [V] 200 [V]
S &0 q 0.00 15 15
E 0 \i\\ 0.40 10 10
e 60 N 0.80 10 10
1] N
= 50 1.20 10 10
5 N 1.60 15 15
= 40
& SAN 2.00 15 15
X 30 ] 2.10 15 15
20 ™
]\; - 2.31 15 15
—ﬂ —
T e N d _ - -
0 AV - - -
0.0 1.0 20 ~ 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 ,
AT AEEEN
T1 -
Fig. Complex Ripple Wave Form
- 12 - BC-10366
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Madel LFAS0F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V2 1A
1.Graph 2.Values
—2&— |nput Volt. 100V
—-—O—"- |nput Volt. 200V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 a Al 100 [V] 200 [V]
E 140 \\i\ 0.40 100 100
: ow [
o — .
Z 100 P g o]
P - /J' N 1.60 110 100
2 80
g Y ] 2.00 110 110
&0 \ 2.10 110 110
40 A 2.31 110 110
20 A _ - -
o - - -
0.0 1.0 2.0 — . -
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]
A
T1
T -
Fig. Complex Ripple Wave Form
- 13 - BC-10366
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Mcdel LFAS0F-24
Iltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Obiject +24V2.1A
1.Graph 2.Values
---B-- Input Volt. 100V
—2&——— [nput Volt. 200V Ambient Ripple Voltage [mV]
200 < Temperature | Input Volt. Input Volt.
180 \\ \\\ [°C] 100 [V] 200 [V]
= 160 \\\ < -30 45 45
E 140 . \\ -10 20 20
2 120 AN N 0 19 15
= N \ 25 10 10
® X 50 10 10
— 80 by -
% \\\ \\ - - -
© 60 N . — - a
40 N . - - -
20 e - N - 5 3
0 AN o4 — - -
~40 -20 0 20 40 60 _ _ N
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
14 - BC-103686
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Model LFAS0F-24
Iltem Ambient Temperature Drift Testing Circuitry _Figure A
Object +24V2 1A
1.Graph —A—— InputVolt. 100V | 2.Values
---fF-- InputVolt. 200V
——0—'= InputVolt. 230V Ambient Output Voltage [V]
Temperature | InputVolt. | InputVolt. | Input Vot.
24.30 N \\ [°C] 100[V] | 200[v] | 230[V]
2420 N \ -20 24.031 24.031 24.031
' N\
% N N -10 24.034 24.034 24.034
& 2410 N 0 24.034 | 24.034 | 24.034
S 2400 . 10 24.036 | 24.035 | 24.035
E AN R 20 24.034 | 24.034 | 24.034
3 2 N 25 24.036 | 24.036 | 24.035
23.80 N Q 30 24,033 24.033 24.033
2370 L~ N 40 24.026 24.025 24,025
| Q O 50 24.016 24.015 24.016
23.60 | 80 24.000 | 24.000 | 24.000
40 20 0 20 40 60 — " 3 N
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10366
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Model LFAS0F-24

ltem Output Voltage Accuracy Testing Circuitry  Figure A

Object +24V2 1A

1.0utput Voltage Accuracy

This is defined as the value of the output veltage, regulation load, ambient temperature and
input veltage varied at random in the range as specified below. -
Temperature : -10 - 50°C
Input Voltage : 85 - 284V
Load Current : 0 - 2.1A
* Qutput Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Quiput Voltage) / 2
Output Voltage Accuracy

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

2.\Values
ltern Temperature| Input Output Output Voltage Accuracy
[*C] Voltage[V] Current[A] | Voltage[V] { Value [mV] | Ration [%]
Maxi Vaolt 25 264 0 24.051
2ximum Voltage s | 204
Minimum Voltage 50 264 2.1 24.015
- 16 - BC-10366
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Mcdel LFAS0F-24
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +24V2.1A
1.Graph 2 Values
Time since Output
start Voltage
24.30 [H] vl
o 2420 0.0 24.046
= 2440 0.5 24.036
= 1.0 24.036
9 2400 2.0 24.036
‘g‘_ 23.90 3.0 24.036
3 23.80 4.0 24.035
5.0 24.035
23.70 6.0 24.035
23.60 7.0 24.035
0 2 4 6 10 8.0 24.035
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
BC-10366
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Model LFAS0F-24
. Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +24V21A
1.Graph
[ Load 100% Input Volt. 100V ]
Qutput |}
Volt.
[5Vidiv]
4]
[ Load 100% Input Volt. 200V ]
Output |}
Volt.
[5Vidiv]
0
Tt o | A,
Volt. 0 I ’\N\’
Time [100ms/div] Time [50ms/div]
2 Values . [ms]
Input VoIt Time Td Tr Ts Th Ti
100V 348.5 20.0 368.5 238 19.8
200V 335.5 20.5 356.0 26.3 19.3
Output __990}____.__“._! p—— N
Volt, mV || \
Input '
Volt.
- 18 - BC-10366
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Model LFAS0F-24
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Object +24V2 1A
1.Graph 2.Values
---EF-- Load 50%
= Load 100% Input Hold-Up Time
1000 - Voltage [ms]
\‘\ \ V] Load 50% | Load 100%
_ 75 49 21
£ N | 85 51 22
o 100 et 100 52 23
= L g e 120 53 24
5 Jy S e 200 55 26
Lo
2 ol I\ \ 230 55 26
\ > 264 56 28
N\ a 280 59 27
; N |
50 100 160 200 250 300
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-10366
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Model LFA50F-24
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry Figure A
Object +24V2 1A
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- InputVolt. 230V Load Time [ms]
__ 1000 Current Input Volt, [ Input Volt. | Input Volt.
g s [A] 100[v] | 200[v] | 230w
g N 0.00 - - -
[ & 0.40 123 131 132
s 100 —— S 0.80 64 71 71
3 S — 1.20 40 47 48
‘é& N 1.60 28 36 36
8 10 2.00 22 27 27
@ N 2.10 21 23 23
Q
2 R 2.31 17 21 21
£ N,
£ - - - -
*@' 1 - - - -
- 0.0 1.0 2.0 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10366
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Model LFAS0F-24
Minimum Input Voltage
ltem for Regulated Quiput Voltage Testing Circuitry _Figure A
Object +24V2 1A
1.Graph 2.Values
~--FF-- Load 50%
—4A—— Load 100% Ambient Input Voltage
100 Temperature vl
L \\ [°C] Load 50% | Load 100%
\\ \\ -20 43 57
80 N N
2. N \ -10 42 56
@ N N
= \\ N\ 0 42 56
§ A—-—-a}\ Attt A=t ‘ 10 42 56
‘g‘_ 40 E--g- --E'I--E!}E-L'i] E}t\!--E‘I 20 42 56
£ L\ \\ 25 42 56
\\ \\ 30 42 56
20 \\ \\ 40 42 56
\\ \ 50 42 56
0 60 42 56
-40 -20 0 20 40 60 . - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature,
- 21 . BC-10366
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Model LFA5S0F-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +24V2.1A
1.Graph 2.Values
——Ac—— Input VoIt. 100V
——S—— |nput VoIt. 200V Output Load Current [A]
30.0 Voltage Input Volt. Input Valt,
] V] 100[V] 200[V]
ey
s — /0 24.0 2.55 2,60
® 20.0 RS 228 - -
g 21.6 - -
g 19.2 - -
E 16.8 - -
[=%
= 10.0
I 14.4 ] .
12.0 - -
9.6 - -
0.0 7.2 . _
0.0 1.0 2.0 3.0 48 i -
Load Current [A] 24 - -
Note: Slanted line shows the range of the rated 0.0 R -
load current.
Intermittent operation occurs when the output
voltage is less than rated output voltage.
- 22 . BC-10366
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Model LFAS0F-24
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +24V2 1A
1.Graph 2 Values
—2A— Input Volt. 100V
---EF-- InputVvolt. 200V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
\ Q [FC] 100[V] 200[V]
33.0 \\ \ -20 30.13 30.07
% N hY -10 30.36 30.36
5 \\ 0 30.65 30.60
E, 31.0 N 10 30.89 30.89
5 | N\ 20 31.12 31.12
2 \\ \\ 25 31.30 31.24
29.0 N N 30 31.35 31.36
L \\ 40 31.65 31,85
Q N 50 31.88 31.88
27.0 60 3212 32.12
-40 20 O 20 40 60 80 — N "
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10366
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5§000+0.1%

0.022pF+1.0%
| |

%L 0FON0L

1.5kQ20.1%

rs

Fe

L
0.22iF+1.0%

L 4

Temperature Chamber
(N N Electronic g
[R][R] _ [ - —
»  Switch » -» Power Supply £
DC Load
AC Power
Power Meter scilloscope
Supply
A
A 4
Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A

. AC Voltmeter Power Supply DC Ammeter Adjustable

AC Input Line . Load

L N
Fe 4
Eifective value
T Voltmeter Leakage Current - Effective Value of Volimeter[v]
Value [A] 1k [Q]
Figure B ( DEN-AN )
Adjustable
AC Vi
AC Input Line C Voltmeter E Power Supply DC Ammeter Load

Eﬁ\iz:i‘:e‘;:rlue Leakage Current Effective Value of Voltmeter[v]
value (Al 500 [0
Figure B ( IEC60950-1 )
- 24 - BC-10366




—CO$EL

SEEH

Figure C

Ci= 22 JF
Temperature Chamber (Electrolytic capacitor)
I\geasuring
card
D &= alih
[ — . | Eestonic
P »: Pawer Sy N "
AC Power PPY E crl=2=™ DG Load
Supply Power Meter i iy I
Fat e
v
150
e Oscilloscope
BW:.20MHz
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