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Model LFA50F-12
. Temperature 25°C
ttem Input Current {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---fF-- InputVolt. 200V
—-—O—- InputVolt. 230V Load Input Current [A]
1.0 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[v] | 2000v] | 230(V]
0.8 N 0.00 0.043 0.035 0.034
< N . 0.80 0.149 0.098 0.091
5 N 1.60 0.261 | 0.146 | 0.139
§ ' P 2.40 0.370 | 0196 | 0.180
b & TN 3.20 0.483 | 0250 | 0.224
2 04 W A
=N /A’ . .g 4,00 0.597 0.305 0.272
BT 4.30 0640 | 0326 | 0.291
0.2 g =5 y 473 0703 | 0358 | 0.317
{g-*”-s__.,. : \ . . . .
& S30 I .
0.0 - - - -
0.0 1.0 2.0 3.0 4.0 5.0 _ _ _ ~

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFAS0F-12
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— |nputVolt. 100V | 2.Values
-—--fF-- InputVolt: 200V
—-—0O—-- |nputVolt. 230V Load Input Power [W]
100 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] | 200[v] | 230[V]
80 \E 0.00 3.18 3.40 3.40
g \\ . 0.80 14.13 16.00 16.10
s 60 = 1.60 25.35 25.60 26.70
§ & 2.40 36.39 36.10 36.40
= o N 3.20 47.80 46.90 46.90
g /u/ N 4.00 5920 | 57.80| 57.70
Iz \\ 4.30 63.50 61.80 61.80
20 2 N 4.73 60.80 | 67.90| 67.70
. q N = - - -
o —
0.0 1.0 2.0 3.0 4.0 50 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 2 . BC-10364
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Input Voltage [V]

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

Model LFAS0F-12
Temperature 25°C
Iltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2. Values
---g+-- Load 50%
—&—— Load 100% Input Efficiency
86 | ' Voltage [%0]
| — Q{.—'F V] Load 50% | Load 100%
78 =B = <
B BN Y 75 76.3 77.9
5 70 \\ \\ 85 77.0 79.3
= N 100 77.7 80.6
g 62 a O
S N\ 120 78.1 81.4
2 N\ 200 78.0 82.7
§= X
1 N N 230 76.6 82.7
48 N S 264 74.8 82.1
38 L\ N 280 79.4 82.1
N\ N — - -
30 N
50 100 150 200 250 300
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Note: Slanted line shows the range of the rated
load current.

Model LFAS0F-12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—'- InputVolt. 230V Load Efficiency [%]
86 | i Current Input Volt. | Input Volt. | Input Volt,
= .,‘- 212 sl 'y [A] 100[V] 200[V] 230[V]
78 = q 0.00 - - -
e D, :
— P N 0.80 67.1 59.3 58.9
g0 7 N
= F'/'l' \\ 1.60 75.1 74.3 71.3
2 62 —y 3 2.40 78.5 79.1 78.5
L 54 N\ 3.20 79.7 81.2 81.2
L N
N 4.00 80.4 82.3 825
46 N 4.30 80.6 82.7 82.7
38 R 4,73 80.6 82.8 83.1
N
30 l - - - -
0.0 1.0 2.0 3.0 4.0 5.0 — 3 . n
Load Current [A]
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Model LFASQF-12
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
---FF-- Load 50%
—2&—— Load 100% Input Power Factor
1.0 _% | VOItage
P V] Load 50% | Load 100%
eI E i
0.9 \E\‘\ S 75 0.994 0.999
. N B 85 0.988 0.998
g 0.8 \ .‘\ 100 0.980 0.992
; , A 120 0.970 0.986
z ¢ N AN 200 0.916 0.949
* 06 0 230 0.863 0.925
i 264 0.822 0.874
05 : 280 0.463 0.649
B - - -
0.4
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
BC-10364
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Load Current [A]

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

Model LFAS0F-12
Temperature 25°C
liem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— npui Volt. 100V [ 2.Values
---EF-- InputVolt. 200V
——O0—-- InputVolt. 230V Load Power Factor
1.0 — _ Current Input Volt. | input Volt. | Input Volt.
oo ] /E—’T j.é‘ [A] 100[v] | 200V] | 230[v]
// e 0.00 0.746 0.479 0.436
s 08 I/ o 0.80 0946 | 0812 [ 0770
S o7 1.60 0972 | 0.874 | 0.834
E o | 2.40 0982 | 0923 | 0879
z L 3.20 0.990 | 0938 | 0.912
O 05 L/ 4.00 0992 | 0946 | 0.922
04l 4.30 0.992 | 0949 | 0925
473 0.993 0.952 0.929
0.3 — - - -
0.2 - - _ _
0.0 1.0 2.0 3.0 4.0 5.0 — " " "

BC-10364




SEEH

_ CO$EL

Model LFAS0F-12
: Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input — ~rned Load 100 %
Current
[20A/div] Primary inrush current :
12.0A

Secondary inrush current :

AR
Voltage
VT
Time [50ms/div]
Input Voltage 200V
—| Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
248 A
‘ Secondary inrush current :
Input \_A_A_ \_ﬁ l ; i\_n‘ 0.8A
Voltage
i

Time [50ms/div]

Primary inrush current Secondary inrush current

.7 BC-10364
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Model LFAS0F-12
Temperature
item Leakage Current Testing Circuitry Figure B
Object
1.Results
[mAl
Input Volt.
Standards e 7o 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
IECB0950 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-10364
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50 100 150 200 250

Input Voltage [V]

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

300

Model LFAS0F-12
~ Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object +12V4.3A
1.Graph 2.Values
-=-EF-- Load 50%
~——— Load 100% Input Output Voltage
Voltage vl
12.30 N N [v] Load 50% Load 100%
1220 h Y A ) 75 12,054 12.046
= Q W 85 12.054 12.046
o 1210 |— 100 12.054 12.046
S 12.00 - Mﬂ\ 120 12.052 12.044
:g_ 11.90 |\ [N 200 12.051 12.043
S 230 12.050 12.042
11.80 N \\ 264 12.050 12.042
K
11.70 \\i \\\ 283 12.?50 12.5)42
11.60 AN

BC-10364
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Model LFAB0F-12

[tem Load Regulation

Temperature

25°C

Testing Circuitry  Figure A

Object +12V4.3A

1.Graph ——A—— InputVolt. 100V | 2.Values
-—--EF+-- InputVolt. 200V
——O—-- InputVolt. 230V Load Output Voltage [V]
Current tnput Volt. | Input Volt. | Input Voit.
12.30 \} [Al 100[V] 200{V] 230[V]
12.20 N 0.00 12.067 12.065 12.064
% N 0.80 12.061 12.058 12.057
o 12.10
8 » o - 1.60 12.057 12.054 12.053
S 1200 ’E“ 2.40 12.054 | 12.051 | 12.050
5 10 A 3.20 12.050 | 12.047 | 12.046
g : 4.00 12.047 | 12.044 | 12.043
11.80 b 4.30 12.046 12.043 12.042
N
1170 \\ 473 12.044 12.042 12.040
11,80 I - - - -
0.0 1.0 2.0 3.0 4.0 5.0 _ _ N _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10364
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Model LFAS0F-12

Item _Dynamic Load Response

Temperature 25°C

Te

sting Circuitry Figure A

Object +12V4.3A

Input Volt, 100 V
Cycle 1000 ms

Response.

t1=t2=50us. Typ

Load Current
t1

A

Min. Load (0A) ——
Load 100% (4.3A)

t2

f 3

200 mV/div L ‘

4 ms/div 4 ms/div
Min. Load (0A) «—
Load 50% (2.15A) _ ‘
B

200 mV/div :

4 ms/div 4 ms/div
— 11 = BC-10364
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Model LFAS0F-12
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +12VV4.3A
1.Graph 2.Values
—2A— Input Volt. 100V
—-—0="-= Input Volt. 200V Load Ripple Voltage [mV]
100 1 NE Current Input Volt. Input Volt.
90 i \\\ [A) 100 [V] 200 [V]
S 80 N 0.00 15 15
E 20 AN 0.80 10 10
% &0 AN 1.60 10 10
= 50 A\ 2.40 10 10
> N 3.20 10 10
g % S 4.00 10 10
30 o 4.30 10 10
20 N 473 10 10
L“‘-..‘ X :
10 o @ a 8 ﬁ——a— _ _ B
0 | RN — ; R
0.0 1.0 2.0 3.0 4.0 5.0 — - -
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple Voltage is shown as p-p inh 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] —> W
Fig. Complex Ripple Wave Form
BC-10364
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Model LFASQF-12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry _Figure C
Object +12V4.3A
1.Graph 2. Values
—2&— InputVolt. 100V
—-—0—-~ |nput Volt. 200V Load Ripple-Noise [mV]
200 < Current input Volt. Input Volt,
180 \\\ [Al 100 [V] 200 [V]
180 N 0.00 65 65
z 0.80 80 80
E 140 N :
o AN 1.60 85 85
8 120
o A\ 2.40 90 95
Z 100
@ 80 e il N 3.20 90 95
o
2 4 — N 4.00 95 85
< 4.30 100 100
40 N 4,73 105 105
20 N - - -
0 - - -
0.0 1.0 2.0 3.0 4.0 5.0 — 3 -
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
T Ripple-Noise
S 1e [(mVp-p]
4\
T1 -
Fig. Complex Ripple Wave Form
- 13 - BC-10364
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Ambient Temperature [°C]

Load 100 %

Measured by 20 MHz Oscilloscope.

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

Model LFA50F-12

ltem Ripple Voltage {(by Ambient Temp.) Testing Circuitry _ Figure C

Object +12V4.3A
1.Graph 2 Values

-==-FF=~-=- |nputVolt. 100V
—2A—— Input Volt. 200V Ambient Ripple Voltage [mV]
200 - Temperature | Input Volt. Input Volt.
180 \\ N [°C] 100 [V] 200 [V]

< 160 \\‘ N -30 30 30
E 140 . X -10 20 20
S N N 0 15 15
= R N 25 10 10
S 100 A
o < AV 50 10 10
— 80 b, LY
2 N A = ; :
I N
€ 60 < — - -

40 . \\ n - -

oty N - : :

0 N i — - -
-40 -20 0 20 80

14 - BC-10364
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Model LFA50F-12
ltem Ambient Temperature Drift Testing Circuitry _Figure A
Object +12V4.3A
1.Graph —t——— |nput Volt. 100V | 2.Values
---fF-- InputVolt. 200V
===~ InputVolt. 230V Ambient Qutput Voltage [V]
Temperature | InputVolt. | InputValt. | Input Volt.
12.30 N \\ [°Cl 100[v] | 200[V] | 230{V]
12.20 N N -20 12.051 12.051 12.050
= Q O 10 12.050 | 12.050 | 12.048
& 1210 E N 0 12.049 | 12.049 | 12.048
§ 12.00 < L . e 10 12.048 | 12.048 | 12.047
g‘_ 11,00 \\ \\ 20 12.046 | 12.046 | 12.045
3 N 25 12.046 | 12.043 | 12.042
11.80 N b 30 12.046 | 12.043 | 12.042
4170 [ X N 40 12.039 | 12,035 | 12.034
L\ a 50 12.032 | 12.028 | 12.027
11.60 AN 60 12.025 | 12.020 | 12.019
40 20 0 20 40 60 — " - .
Ambient Temperature {°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10364
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Model LFA50F-12

ltem Qutput Voltage Accuracy Testing Circuitry Figure A

Object +12V4.3A

1.0utput Voltage Accuracy

This is defined as the value of the output veltage, regulation load, ambient temperature and
input voltage varied at random in the range as specified below.
Temperature : 10 - 50°C
Input Voltage : 85 - 284V
Load Current : 0 - 4.3A
* Quiput Voltage Accuracy = #{Maximum of Qutput Voltage - Minimum of Output Veltage) / 2
Output Voltage Accuracy

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

2. Values
ltem Temperature| Input Qutput Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i v -10 85 0 12.109
M.aflmum 'oltage] 41 0.3
Minimum Voltage 50 200 4.3 12.028

16 BC-10364
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Model! LFA50F-12

ltem Time Lapse Drift

Temperature

25°C

Testing Circuitry  Figure A

Object +12V4.3A

1.Graph 2.Values
Time since Quiput
start Voltage
12.30 [H] V]
s 12.20 0.0 12.048
o 12.10 0.5 12.046
= 1.0 12.045
S 12.00 2.0 12.045
*CSL 11.90 3.0 12.045
8 11.80 4,0 12.045
1170 5.0 12.045
: 8.0 12.045
11.80 7.0 12.045
0 2 4 6 10 8.0 12.045
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
17 - BC-10364
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Model LFAB0QF-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +12V4 3A
1.Graph
[ Load 100% Input Volt. 100V ]
K ( |
Cutput
Volt. - g
[2vidiv]| T
0 _
" Load 100% [nput Volt. 200V ]
Qutput
Volt. -
2vridi|
: L
et | A
Volt. 0 ! 'VV\’
Time [100ms/div] Time [50ms/div]
2.Values [ms]
Input VoI Time Td Tr Ts Th Tf
100V 369.5 6.0 3755 21.5 7.3
200V 358.0 55 363.5 238 7.0
Output _ S0t N
Volt. \
Input
Volt.
- 18 - BC-10364
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Model LFASQF-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +12V4.3A
1.Graph 2.Values
~==-FEF-- Load 50%
——&—— Load 100% Input Hold-Up Time
1000 . Voltage [ms]
> \\ M Load 50% | Load 100%
_ 75 45 19
g N | 85 48 20
0 100 N —= 100 49 21
= ke e \'EEE': 120 50 22
=) ﬁ;_%_b__-—'—ﬁ—— S 200 52 24
2 10 230 52 24
I Y x
=y - 264 53 24
AN AN
A 280 55 24
N 1 \
LN
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 of the rated
input voltage.
BC-10364
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Model LFAS0F-12
Temperature 25°C
ltem Instantanecus Interruption Compensation Testing Circuitry Figure A
Object +12V4.3A
1.Graph —B——  nput Volt. 100V | 2.Values
~==FF~~ InputVolt. 200V
—+—O0—-- InputVolt. 230V Load Time [ms]
__ 1000 Current Input Valt. | Input Volt. | Input Volt.
£ = IA] 100[v] | 200fv] | 230[v]
g < 0.00 - - -
= 0.80 114 127 128
s 100 === = 1.60 56 65 68
3 =g N 2.40 37 46 46
g TR 3.20 28 31 31
3 10 o 4,00 22 24 24
@ m 4,30 20 22 22
=] AN
il 473 14 19 19
s AN ~ - - -
5 | N
k- 1 - - - -
£ 0.0 1.0 2.0 3.0 4.0 5.0 — . - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10364
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Model LFAS0F-12
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +12V4.3A
1.Graph 2.Values
---EF-- Load 50%
—%4—— Load 100% Ambient Input Voltage
100 Temperature V]
\\ \\ [°C] Load 50% Load 100%
80 N\ \\ -20 42 55
S N N 10 41 55
i} N K
g 60 \\ ! \ 0 41 55
= | | TR 20 41 55
2 40 B--f.y>0 . . [--FF-B--F~48--F
£ \ \\ | 25 41 55
N\ N 30 41 55
20 N AN
\\ \ 40 41 55
\‘ 50 41 55
0 60 41 56
-40 -20 o 20 40 60 _ _ N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10364
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Model LFAS0F-12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Obiject +12V4 3A
1.Graph 2.Values
—2A—— InputVolt. 100V
—S— |nput Voit. 200V Output Load Current [A]
16 Voltage Input Volt. Input Voit.
i I\ 100[V] 200[V]
0 = 12.0 5.39 5.44
= = 0 11.4 - -
[ -~
& 10.8 - -
S 8 9.6 ] ;
:g 8.4 - -
S 4 7.2 ] ]
5.0 - -
| 4.8 - -
0 3.6 - -
0.0 2.0 4.0 6.0 24 i _
Load Current [A] 1.2 - -
Note: Slanted line shows the range of the rated 0.0 - -
load current.
Intermittent operation occurs when the output
voltage is less than rated output voltage.
- 22 - BC-10364
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Model LFAS0F-12
Item Overvoltage Protection Testing Circuitry  Figure A
Object +12V4.3A
1.Graph 2.Values
—A——  Input Velt. 100V
---EF-- |nputVolt. 200V Ambient Operating Point [V]
17.0 Temperature |  Input Voit Input Volt,
\ \\ [°C] 100[V] 200[V]
\\ N -20 14.67 14.67
2. 16,0 < 10 1467 14.67
5 N \ 0 14.84 14.84
a N
2 454 \ 10 14.89 14.89
- TN 20 16.02 15.02
g < > 25 15.07 15.02
14.0 \ \ 30 15.08 15.08
\ \ 40 15.19 15.19
\\ 50 15.25 15.25
13.0 60 15.37 15.37
-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-10364
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500Q0.1%

0.0224F+1.0%
| |

Temperature Chamber
- ect-romc I:I D |:| Electronic
»  Switch g i Power Supply P mlh -
e DC Load 417
AC Power
Power Meter Oscilloscope
Supply
b
L 2 J
P Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A

. AC Voltmeter Power Supply DC Ammeter Adjustable

AC Input Line . . Load

P » —]
Fe 1
1kQ
Effective value
> Voltmeter Leakage Current - Effective Value of Voltmeter[V]
value [Al 1k [2]
Figure B ( DEN-AN )

_ AC Volimeter Power Supply DC Ammeter Adjustable

AC Input Line Load

» » =
re 1

%L 0FUMO0L

Effective value
Voltmeter

Figure B ( IEC60950-1 )

1.5kQ20.1%

Il
0.22uF +1.0%

Leakage Current Effective Value of VoltmeterfV]
vawe A1~ 500 [

24 - BC-10384
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Ci= 22 yF
(Electrolytic capacitor)

Electronic
DC Lead

\ 4

Temperature Chamber
Measuring
board
| ; —=
OOd ———
» ower Su
AC Power PRY %\
Supply Power Meter ~y
150mm
>
Figure C

Oscilloscope
BW:20MHz
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