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Load Current [A]

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

Model LFA100F-12
Temperature 25°C
[tem Input Current {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A— InputVolt. 100V | 2.Values
==-=-fF--- InputVolt. 200V
——0—-— Input Volt. 230V Load Input Current [A]
2.0 : Current Input Velt. | Input Volt. | Input Volt.
N (Al 100[v] | 200[v] | 230[V]
§ : 0.00 0056 | 0079 | 0.087
< 15 D 1.60 0283 | 0176 | 0.169
£ \‘A/A 3.20 0.503 | 0272 | 0.250
5 o 4.80 0728 | 0374 | 0.336
5 ; 6.40 0.958 0.481 0.427
g e 8.50 1266 | 0626 | 0550
05 - -© 9.35 1393 | 0685 | 0.600
0.0 - - - -
10 _ _ _ -
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load current.

Load Current [A]

Note: Sianted line shows the range of the rated

Model LFA100F-12
Temperature 25°C
ltem Input Power {by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——&—— InputVolt. 100V | 2.Values
---£--- InputVolt. 200V
— —0O—-— Input Voit. 230V Load input Power [W]
200 Current Input Volt. | Input Volt. | Input Volt.
N\ [A] 100[v] | 200[v] | 230V]
- § 0.00 3.1 3.4 3.5
g 190 | \ 1.60 274 2741 27.1
- 3.20 49.7 48.4 48.3
n%_ o0 28 4.80 72.1 70.1 69.8
= N 6.40 95.2 92.3 91.8
2 AN 8.50 1258 | 1217 121.0
50 s 9.35 1385 1336 1327
\ .
0 - - - -
0 2 4 6 8 10 _ . _ _
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Input Voltage [V]

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

Model LFA100F-12
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
--~f+--- Load 50%
—&—— Load 100% Input Efficiency
, : Voltage [%]
P V] Load 50% Load 100%
- -E'-"\\-f 75 78.2 79.2
- Y | N 85 791 80.6
= INND | \] 100 80.0 82.1
z 70 . —
= N A 120 80.7 82.8
g N N 200 82.1 84.9
00— N | N 230 82.5 85.2
N N 264 82.5 85.5
50 N ‘ \
N Y 280 82.8 85.7
; \ ‘ i \
. \i | | - - -
wl N N\
50 100 150 200 250 300

BC-10476
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Model LFA100F-12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object _
1.Graph —A——— InputVolt. 100V | 2.Values
---fF--- InputVolt. 200V
~'—0— = InputVolt. 230V Load Efficiency [%]
90 . : Current Input Volt. | Input Volt. | Input Volt.
\,_ 5 - [A] 100[V] | 200[V] | 230[V]
80 f\u A 0.00 - - -
< \ ; 1.60 70.7 71.5 70.7
= N 3.20 78.2 80.0 80.5
& 70 N
S \ 4.80 80.9 83.2 83.4
2 N\ 6.40 81.6 84.4 84.6
5 60 :
Q | 8.50 82.1 849 | 852
' . 9.35 81.9 85.4 85.0
50 ‘Q _ B - -
40 E | ‘ i — N a 3
0 2 4 6 8 10 — i N i

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFA100F-12
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2 Values
~==fF--- Load 50%
—& Load 100% Input Power Factor
. Voliage
! V] Load 50% | Load 100%
? \ 75 0.995 0.999
= s 85 0.992 0.999
g 08 B 100 0.988 0.995
p o A B 120 0.982 0.991
n?_, ‘ NLo N 200 0.926 0.972
06 N | 230 0.886 0.957
- NE 264 0.838 0.916
0.5 ‘ \3 B S — ? 280 0.800 0.842
i | . : \ : : : ' _ _ R
0.4 j
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 LFA100F-12
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---f--- Input Volt. 200V
——O—-= Input Volt. 230V Load Power Factor
10 X : Current Input Volt. | InputValt. | Input Volt.
ra : §...5- =R a:-i.—a A] 100(v] | 2000v] | 230v]
0 / ’ - N 0.00 0548 | 0217 | 0.175
. / Zo N 160 0968 | 0.772 | 0.697
g L NE 3.20 0.988 | 0.891 | 0840
e G RSE 4.80 0.990 | 0.937 | 0.904
z VI RN 6.40 0.995 | 0.958 | 0.935
R — N 8.50 0.995 | 0972 | 0957
K N 9.35 0.996 | 0975 | 0962
: ] - - - -
0.0 L N — - - -
0 2 4 6 8 10 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFAT00F-12
Temperature 25°C
item inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
: i Frequency 60 Hz
Input I A _ A A A Load 100 %
Current ! ‘ ‘
i ; | 1 ! *
[20A/div] i : j 5 1 Primary inrush current

| 136 A

Secondary inrush current :

wa A A LA
e S

Time [50ms/div]

[20A/div] E 3 — i gvvv Primary inrush curren i
R 1 T T
e A

| | | il'ime | j E | [50ms/div]

Al

S 7 BC-10476
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Model LFA100F-12
Temperature
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Volt.
Standards P Note
100 [V] 200 [V] 240 [V]
DEN.AN |Both phases 0.27 0.34 0.37 Operation
One of phase 0.25 0.55 0.67 stand by
[ECB0950-1 Both phases 0.13 0.28 0.33 Operation
One of phase 0.25 0.52 0.64 stand by
The value for "One phase” is the reference value only.
2.Condition
Leakage current value is concluded after measuring both phases of
AC input and by chogsing the larger one.
8 - BC-10476
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Input Voltage [V]

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

Model LFA100F-12
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +12V8.5A
1.Graph 2 Values
--=-tF--- Load 50%
= Load 100% Input Output Voltage
; Voltage V]
12.50 ;\\\ ‘ : :\\ V] Load 50% | Load 100%
N
— 12.40 \\; ] 75 12.191 12.185
2, N . 85 12.191 12.185
S 12.30 [ NE 100 12.190 12.185
o \ : : ! ‘\ I N .
S N N 120 12.190 12.185
12.20 S - SN ¥ N :
2 —Eﬂ\#a—u‘ | L il
2 1o10 N N 200 12.190 12.185
g ‘ BN ' N 230 12.190 12.185
12.00 N '\} : 264 12.180 12.185
1190 N S B 280 12.190 12.184
' N F Tt N _ . -
| i ' | ! ! !
11.80 \ - - . . . ‘ :
50 100 150 200 250 300

BC-10476
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Model LFA100F-12
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V8.5A
1.Graph —A—— Input Volt. 100V | 2.Values
---f+--- Input Volt. 200V
— —O—-= Input Volt. 230V Load Output Voltage [V]
Current Input Volt, | Input Volt. | Input Volt.
12,50 ‘ :\\ [A] 100[V] | 200[v] | 230[V]
12.40 i ‘ L 0.00 12,195 12.195 12.195
— 12. i N
=, kY 1.60 12.193 12.193 12.193
) !
o 12.30 — X 3.20 12191 | 12191 | 12.191
S 1220 — . LN\ : 4.80 12.189 | 12.189 | 12.189
= ? i \\ ‘ 6.40 12.187 12.187 12.187
£ 1210 ‘ )
8 ' | 8.50 12.185 12.185 12.185
12.00 ‘ Q 9.35 12.184 12.184 12.184
; N - - - -
11.90 1 At
| N - - . -
11.80 " L - - - .
0 4 B 8 10 _ ; i 3
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10476
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Model LFA100F-12
Temperature 25°C
ftem Dynamic Load Response Testing Circuiiry Figure A
Object +12V8.5A
Input Voit. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
| |
Load Current
t1 t2
—
Min. Load (0A) «——
Load 100% (8.5A) ; : RN
: | ? o
_ | _ T
) ,\\\“—;
: T ] . ] | ] |
BN B
50 mV/div -
2 ms/div 2 ms/div
Min. Load (DA} «——
Load 50% (4.25A) | | Bl
| | RN
W" 1 o M ; | | I
i P 1 L
o | I
‘ | |
50 m\idiv | i | | L
2 ms/div 2 ms/div
— 11— BC-10476
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Model LFA100F-12
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +12V8.5A
1.Graph 2.Values
—A—— Input Volt. 100V
—-—0—-~ Input Volt. 230V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 ?\ [A] 100 [V] 230 [V]
< 160 \ 0.00 20 20
E 140 | . \\ 16 25 30
o) : — > 3.2 30 35
2 120 S T — ! AN
8 L : = 4.8 35 35
£ 100 T
> Hig— 6.4 45 45
g — — N 8.5 50 50
e 60 ke 9.35 50 50
40 : G - = N -
e A a—— . ; \\ i — Z
20 ‘ Nl - - .
o L— ! i ~ 3 N
0.0 2.0 4.0 6.0 8.0 10.0 ~ N 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]
N |
l l | L I ‘ |
1
-~
Fig. Complex Ripple Wave Form
- 12 . BC-10476
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Model LFA100F-12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Chject +12V8.5A
1.Graph 2. Values
—4A—— Input Volt. 100V
—-—0—— |nput Volt. 230V Load Ripple-Noise [mV]
200 . ‘ T Current Input Volt. Input Volt,
180 — ‘ . [Al 100 [V] 230 [V]
160 : N 0.00 40 45
= N 160 45 45
E 140 Y :
® AN 3.20 45 50
@ 120 ; T
S SN S S S 4.80 50 50
Z 100 —
D * S - e 6.40 60 60
g 80— — o 8.50 65 70
g : 8 :
= PNl 1 9.35 70 70
40 Wﬂ: ; i i\
. ; ; : 1 > — N -
20 i ; O - ) _
0 -‘ . - - -
0.0 2.0 4.0 8.0 8.0 10.0 — i _
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
< 12 [mVpp]
T1
T
Fig. Complex Ripple Wave Form
- 13 - BC-10476




— CO$EL

SEEH

Model LFA100F-12
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Object +12V8.5A
1.Graph 2.Values
---f+--- Input Volt. 100V
—&—— |nput Volt. 230V Ambient Ripple Voltage [mV]
200 < < Temperature | [nput Volt. Input Volt.
180 i S \ : Y [OC] 100 [V] 230 [V]
o N 5 .
= 180 T < N ; ~30 135 155
> A N i :
= N ! ; N : -10 80 80
P - —— 0 55 55
S 120 SN - SEEEER
= SN N r AN 25 50 50
[»] 100 \\\ \ i R . \
> BN AN AN 50 40 40
L g ‘r\\ ‘ ST
-% \\ ; - ' H ! \\\ . = _
x B0 N — _ _
40 N N - _ _
20 R —— — n - .
O | \ i | I 1 . . _
-40 -20 0 20 40 80 — N ;
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10476
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Model LFA100F-12

ltem Ambient Temperature Drift

Testing Circuitry  Figure A

Object +12V8.5A

15

1.Graph —A—— Input Volt. 100V | 2.Values
~=-fF--- Input Volt. 200V
——0—— Input Volt. 230V Ambient Output Voltage [V]

— : : Temperature | InputVolt. | Input Volt. | Input Vot
12.50 : \\ : \\\ : [°C] 100[v] | 200[v] | 230[v)
12.40 | N | ) i -20 12.178 | 12178 | 12,178

[ ' [ \ ] i
2 ; : 1 a -10 12.184 | 12.184 | 12,184

& 12.30 N : 1
> 12 : ‘ 0 12184 | 12.184 | 12184
2 1220 : 10 12.184 | 12184 | 12.184
E 210 N l 20 12.184 | 12.184 | 12.184
g ' N 25 12.185 | 12.185 | 12.185
12.00 \} ‘ , :\\ 30 12.185 | 12.185 | 12.185
1190 ; = N 40 12.185 | 12.185 | 12.185
' g 1\ , BN 50 12.184 | 12184 | 12.184
11.80 — ' 60 12.182 | 12.182 | 12.181

40 20 0 20 40 60 80 _ N - _
Ambient Temperature [°C]
l.oad 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10476
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Model LFA100F-12

ltem Output Voltage Accuracy Testing Circuitry Figure A

Cbject +12V8 5A

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 : -10 - 50°C
input Voltage : 85 - 264V
Load Current : 0 - 8.5A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy

* Qutput Voltage Accuracy {Ration) = % 100
Rated Output Voltage

2.Values
item Temperature| Input Qutput OCutput Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 30 85 0 12.195 16 +0.1
Minimum Voltage 10 85 8.5 12.184 - o

- 16 - BC-10476
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Model LFA100F-12
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V8.5A
1.Graph 2 Values
Time since Output
. start Voltage
12.50 ‘ — — [H] (V]
_ 1240 : . : ‘ 0.0 12.185
2, ‘ : T 0.5 12.184
o 12.30
= j : 1.0 12.185
g 1220 —_— : 2.0 12.185
3 1210 : — 3.0 12.185
8 12.00 ‘ ‘ | ' ; 4.0 12.185
: 5.0 12.185
1190 — 6.0 12.185
11.80 —_ 7.0 12.185
0 2 4 6 8 10 8.0 12.185
Time [H]
Input Volt. 100V
Load 100%

* The characteristic of AC230V is equal.

- 17 - BC-10476
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Model LFA100F-12
Temperature 25°C
Item Rise and Fall Time Testing Circuitry _Figure A
Object +12V8.5A
1.Graph
[ Load 100% Input Volt. 100 V ]
Output
Volt. - -
[2vidiv]|
0 k
[ Load 100% Input Volt. 230V |
Quiput (
Valt. - .
2vidivii
0 k
P | L
Volt. 0

Time [100ms/div] Time [50mstdiv]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 196.0 8.0 204.0 34.0 12.8
230V 174.0 8.0 182.0 375 13.0
Qutput 0% ] N
Volt. \
Input
Volt.
- 18 BC-10478
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Model LFA100F-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +12VB.5A
1.Graph 2.Values
---f+~-- Load 50%
A Load 100% Input Hold-Up Time
1000 . Voltage [ms]
s — \ : V] Load 50% | Load 100%
LN N 75 66 31
Y i \\ N
£ ! \ AP 85 68 32
g 100 : -:\.;l i P """TZ;EQE 100 69 34
= S N VS 120 71 35
5 = | < 200 74 37
P N\ N 230 75 38
I S s
— — 264 77 38
SR — 280 78 39
! AN - 5 )
1 ‘ L
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.
- 19 - BC-10476
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Model LFA100F-12
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +12V8.5A

1.Graph —A—— Input Volf. 100V | 2 Values.
-=-=-fFr~--- Input Volt. 200V
——0O—-— Input Volt, 230V Load Time [ms]

1000 Current Input Volt. | Input Volt. | Input Volt.

£ : \ [A] 100[V] | 200[V] | 230[V]
: N 0.00 - - -
£ —— ‘\ 160 158 180 187
e il '
S ; = =% — 3.20 84 96 98
@ ‘ e N 4.80 57 63 64
ué | N 6.40 42 46 48
|

8 0 z | ‘\ 8.50 33 36 37
0 : ‘ = 9.35 29 29 31
o B ] 7 AN
g I . | \ " - - -
g I - AN
c | h - = = =
g ! |
i7) 1 . - - - -
ey
= 0 2 4 6 8 10 _ } : 3

Load Current [A]

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

- 20 - BC-10476
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Model LFA100F-12
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _ Figure A
Object +12V8.5A
1.Graph 2.Values
---fF-~- Load 50%
—4A—— Load 100% Ambient Input Voltage
100 ‘ Temperature V1
‘ \ 3 ' \\\ _ [°C] Load 50% Load 100%
\\ \\ L -20 48 61
80 —P N :
> N N _ -10 43 61
@ N ‘ N
g &0 . \\ﬂ_:&_f“ f\____:_ 0 48 61
S N N 10 48 61
Z o oK - --|:§-|--EIEIE--|3-¥:|--E| 20 48 61
& 40 ' ‘ %
= \\ i \\ 25 48 61
\\ \\ 30 48 61
20 N ; 40 47 61
| N N
I \\\ ) - \ ! 50 47 61
0 | | : ' 60 47 60
40 20 0 20 40 60 80 _ _ -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10476
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Model LFA100F-12
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +12V8.5A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
~ Voltage Input Volt. Input Vott.
= \Y| 100[V] 230[V]
< 12 ; N 12.0 9.94 8.92
> i ] 11.4 11.16 11.19
g s | 10.8 11.19 11.20
S . 9.6 11.30 11.27
5 t 8.4 11.34 11,31
a5 4 : 7.2 11.41 11.41
| i 6.0 11,50 11.52
| | 4.8 11.49 11.57
0 ‘1 ‘ ' ' ‘ ‘ 3.6 11.40 11.54
0 4 8 12 2.4 11.39 11.48
, Load Current [A] 1.2 11.48 11.53
Note: Slanted line shows the range of the rated 0.0 1115 11.49

load current.

e BC-10476
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Model LFA100F-12

Iltem Overvoltage Protection Testing Circuitry Figure A

Object +12V8.5A

1.Graph 2 Values
—4—— Input Volt. 100V
---tF--- Input Volt. 230V Ambient Operating Point [V]
17.0 ‘ ! : Temperature | Input Volt. Input Volt.
o \\ 3 \\ : [°C] 100[V] 230[V]
_ | \\ o ‘ N -20 14.89 14.90
% 16.0 |— | ; N | -10 15.02 14.90
§ — \\ = 5 ‘_."9@"‘"7‘ : 0 15.08 15.08
> ! M 10 15.19 15.14
= 150 2k N N 20 15.25 15.25
3 1 b — — i 25 15.31 15.31
© i N N 30 15.37 15.31
o \ \\ L 40 15.49 15.43
| | \: N 3 50 15.54 15.49
13.0 L | — 60 15.60 15.60
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-10476
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5000£0.1%

%L 0FH0L

0.022uF£1.0%
| |
I

1.6k0+0.1%

0.22uF£1.0%

} —»

Temperature Chamber
[N AN Electronic PITIITTIT ML I
_ o o R e—
P  Switch —» . Power Supply * P ndl s
i P DC Load 7
AC Power B i
Power Meter it Scilloscope
Supply S s came el
1
Y |
P Relay Unit
P
L DVM
Data Acquisition/Control Unit
Figure A
;_T_'—"Z'.'_':T:""“ St P ;l -
AG Input Line AC Voltmeter [E Power Supply fi DC Ammeter AdeSth!e
| i 0a
—» —> — >
i Hi
I oimanmmr s e e
FG
tkQ
Effective value
— Volimeter Leakage Current  Effective Value of Voltmeter(V]
value [Al 7 1k [
Figure B { DEN-AN)
;f;‘f‘i',:;“'i'j,:‘,'::Ill_v':l_ﬂ Ad- t bI
) AC Voltmeter %; Power Supply f! DC Ammeter justable
AC Input Line ; i Load
‘ i >
i I

Effective value .
L Voltmeter Leakage Current  _ Effective Value of Voltmeter[V]
Value [A] 500 [2]
Figure B ( IEC60950-1)
BC-10476
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OO

Supply Power Meter

Ci1= 22 pF
Temperature Chamber {Electrolytic capacitor}
Measuring
- board
A T Electrenic
f i ’
} Power Supply o DC Load
; b ] >
fal o
1%
150mm ;
. Oscilloscope
BW:20MHz

Figure C
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