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Load Current [A]

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

Mode! LFA150F-12
Temperature 25°C
ltem Input Current {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
==-f--- inputVolt. 200V
——0=—'— |InputVolt. 230V Load Input Current [A]
Current Input Volt. | Input Volt. | Input Volt.
: [A] 100V] | 200[v] | 230[V]
4 ’ Q 0.0 0.093 | 0119 | 0.130
:‘_j. ! \ 25 0.434 0.259 0.247
5 ’ L _\ o 5.0 0.772 0.414 0.379
S’ AN 7.5 1.118 0.577 0.519
5,1 N - 10.0 1469 | 0743 | 0.662
2 N 12.5 1820 | 0.914 | 0.810
13.8 2.018 1.003 0.887
- i - - - -
0 N - : : :
0 4 8 12 _ . ; n
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Load Current [A]

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

Mode| LFA150F-12
Temperature 25°C
Item Input Power (by Lead Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
===f--- InputVolt. 200V
~=0—-= |nputVolt. 230V Load Input Power [W]
Current Input Volt. | Input Volt. | Input Volt.
\ [A] 100[v] | 200[v] | 230[v]
400 h 0.0 6.0 6.4 6.7
g \ 2.5 41.3 40.7 40.7
o \ 5.0 75.6 73.3 73.2
D%: N\ 7.5 110.3| 108.9| 1066
= AN 10.0 1458 | 1408 1403
g %0 N 12.5 1812 1754 | 1745
§ 13.8 200.7 193.4 192.5
N - : : :
0 N - : : :
0 8 12 — N : B
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Input Voltage [V]

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

Model LFA150F-12
Temperature 25°C
ltem Efficiency {by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF~-- Load 50%
—&—— Load 100% Input Efficiency
90 Voltage [%]
N | | V] Load 50% | Load 100%
80 _[_ ..... ree-- "E""E*"\\““ 75 79.4 80.3
- O ) 85 79.9 812
= N N 100 80.9 82.5
& 70 S
= N\, 120 81.4 83.2
e 200 82.8 85.2
w 60
\\ \\ 230 83.1 85.6
N N 264 83.3 86.0
20 S N 280 83.2 86.0
A\ A - : :
a0 LN
50 100 150 200 250 300

.3 - BC-10483
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Model LFA150F-12
Temperature 25°C
Iltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V | 2.Values
===f~~ [nputVolt. 200V
——O—-- InputVolt. 230V Load Efficiency [%]
90 . Current Input Volt. { Input Volt. | Input Volt.
‘ o R [A] 100[V] 200[V] 230[V]
80 - g A— 0.0 - - -
— Pl \ 25 723 | 733 | 733
:59‘ 25 \\
= I \ 5.0 79.0 814 816
& 70 i
S 75 81.2 83.8 84.0
'O N
% 50 N 10.0 81.9 84.8 85.1
. 12.5 82.5 85.2 85.6
13.8 82,1 852 85.6
N
50 N " - _ _
AN
N - - - -
40 - - - -
0 4 8 12 . - - -

Load Current [A]

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

-4 . BC-10483




_ CO$EL

SEEH

Input Voltage [V]

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

Model LFA150F-12
Temperature 25°C
Item Power Factor {by Input Voltage) Testing Circuitry  Figure A

Object

1.Graph 2 Values
--=fF--- Lload 50%
———&—— Load 100% Input Power Factor
1.0 - Voltage
m@_ﬁ\ﬁx V] Load 50% | Load 100%

0.9 N _TEL Vi 75 0.994 0.998
i B 3 85 0.989 0.993
5 08 g 100 0.984 0.996
"= ‘ 120 0.977 0.991
e 0.7
z 200 0.912 0.960
o 230 0.871 0.936

N 264 0.816 0.899
0.5 ;\E 280 0.785 0.875
og L IN b
50 100 150 200 250 300
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Model LFA150F-12
Temperature 25°C
[tem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Voit. 100V | 2.Values
---£--- InputVolt. 200V
—-—0O—-— Input Volt. 230V Load Power Factor
1.0 ‘ I - " — Current Input Volt. | Input Velt, | Input Volt.
p g (Al 100[v] | 200[v] | 230[V]
0.8 /e RN 0.0 0.646 | 0270 | 0.223
yapais i N 25 0954 | 0786 | 0.715
5 or . >~
S e £ RN 5.0 0979 | 0886 | 0.840
% - D 75 /0987 | 0926 | 0.893
2 - N 10.0 0.993 | 0.947 | 0.921
o. 04 ; J 12.5 0.996 | 0.960 | 0.936
I’ . . . 0.963 .
02(} :\E 13-8- 09_96 _ 0?43
N T : :
0.0 : ‘ ' LN ~ _ _ )
0 4 8 12 - - - )

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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[20A/div] . : Primary inrush current :
O 1 o A
ol i A

| | | 'Time | | ' [50ms/div]
R
wou RN 2en
zoovisng | ——HHHHHAHAEHAAH TR

| | | iTime | | | | [50ms/div]

Primary inrush current

-

Secondary inrush current
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Model LFA150F-12
Temperature
Item Leakage Current Testing Circuitry Figure B
Object '
1.Resulis
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 230 [V]
DEN-AN Both phases 0.27 0.40 0.44 Operation
One of phases 0.23 0.51 0.60 Stand by
IECE0950-1 Both phases 0.16 0.35 0.41 QOperation
One of phases 0.24 0.52 0.61 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-10483
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Model LFA150F-12

ftem Line Regulation

Temperature

25°C

Testing Circuitry  Figure A

Object | +12V12.5A

Input Voltage [V]

input voltage.

1.Graph
---fF--- Load 50%
—A— Load 100%
12.30 N N
290 \\. }\
s 12.2 Q N
& 1210 1 -
g I — 3
I ‘ e@mo oo N
S 1200 —ﬂ%@dﬂ . A,
8 11.00 N B
3 N ‘\
11.80 <
N \\
N \
11.70 N N
11.60 HAN —
50 100 150 200 250 300

Note: Slanted line shows the range of the rated

2. Values
nput Output Voltage
Voltage V]
V] Load 50% Load 100%
75 12.009 12.003
85 12.009 12.003
100 12.008 12.003
120 12.009 12.003
200 12.009 12.003
230 12.009 12.003
264 12.009 12.003
280 12.009 12.003
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Model LFA150F-12
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +12V12.5A
1.Graph ——2A—— Input Voit. 100V | 2.Values
---fF--- Input Volt. 200V
——0—-= |Input Volt. 230V Load - Qutput Voltage [V]
Current Input Voit. | Input Volt. | Input Volt,
12.30 Q [A] 100[V] | 200[v] | 230[V]
1290 N 0.0 12.017 12.017 12.017
= 12. i S
= ' 5 2.5 12.014 | 12.014 | 12.014
S 12,10 '
2 ! N\ 50 12.011 12.011 12.011
g 12 .00 ﬁ-——a——a—-—u— u— \[H 7.5 12.008 | 12.008 | 12.008
2 oo 1 B 10.0 12.006 | 12.006 | 12.006
g ' | 12.5 12.003 | 12.003 | 12.003
11.80 \\\ 13.8 12.002 12.002 12.002
N - - - -
11.70 AN
_ N - - - -
11.60 L : - - - -
0 4 8 12 — 3 i} a
Load Current [A]
Note: Sianted line shows the range of the rated
load current.
- 10 BC-10483
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Model LFA150QF-12
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Chject +12V12.5A
Input Volt. 00V Response. t1=t2=50us. Typ
Cycle 1000 ms
] |
Load Current
t1 t2
Min. Load (0A) «——
[.oad 100% (12.5A)
100 mV/div |
4 ms/div 4 ms/div
Min. Load (0A) «——
Load 50% (6.25A) o |
i i |
3 /\
| [ N
.
100 mv/div Lo ‘
4 ms/div 4 ms/div
— 11 = BC-10483
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Model LFA150F-12
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +12V12.5A
1.Graph 2 Values
—2&—— Input Volt. 100V
—-—0—-— Input Volt. 230V Load Ripple Voltage [mV]
200 < Current Input Voit. Input Volt.
180 \\: [A] 100 [V] 230 V]
= 160 N 0.0 10 10
E, 140 \\ 25 20 20
o 5.0 20 20
S 120 AN
= N 7.5 25 25
£ 100 <
2 g : 10.0 30 30
s \\ ; 12.5 30 30
@ 60 . \ : 13.8 40 40
40 i ‘ . _ _
20 o \Ye
; i N - - =
0 H L I i : | . . . -
0 4 8 12 16 _ " "
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]
| |
AN LR
Fig. Complex Ripple Wave Form
12 - BC-10483
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Model LFA150F-12
Temperature 25°C
liem Rippte-Noise Testing Circuitry  Figure C
Object +12V12.5A
1.Graph 2. Values
—2A—— |nput Volt. 100V
—+—=0—-— Input Volt. 230V Load Ripple-Noise [mV]
200 : _ = Current [nput Volt. Input Volt.
180 1 = [A] 100 [V] 230 [V]
= 160 \; 0.0 30 30
E 140 N 2.5 45 45
© < 50 50 50
w 120 ‘
o bY 7.5 60 80
Z 100 <
o) : < 10.0 65 65
2 80 ' '
& | N 12.5 70 70
® 60 N
\i 13.8 70 70
40 i - - -
~
20 < - - -
0 by _ _ -
0 4 8 12 16 — 3 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
~ T2 [mVp-p
T1
-~ |
Fig. Complex Ripple Wave Form
- 13 - BC-10483
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Model LFA150F-12
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +12V12.5A
1.Graph 2.Values
--~&--- Input Volt. 100V
—2&—— Input Volt. 230V Ambient Ripple Voltage [mV]
200 < — ‘ Temperature | Input Voit. Input Volt.
180 \ \\ ; \\ | [°C] 100 [V] 230 [V]
< 160 pe— -30 50 50
E 0 5 R R m— : -10 45 45
& 120 — D AN f 0 40 40
£ I T ——— : 25 30 30
- : — NI S — 40 30 30
a 80 N — =
& - \\ f - \\ i - - ;
X &0 ; T . - -
20 — e - - -
N RN - - -
0 \ N | — i N
-40 -20 0 20 40 60 _ - -

Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Oscilloscope.

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

- 14 - BC-10483
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Model LFA150F-12
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V12.5A
1.Graph —A—— Input Volt. 100V | 2. Values
---8--- Input Volt. 200V
——0—-— Input Volt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Valt. | Input Volt.
1230 | \\\\ ; : ;\ [°C] 100[v] | 200[v] | 230[v]
200 N S -20 11.973 | 11.973 | 11.974
= ‘ \\: O 10 11.993 | 11.993 | 11.993
S 1210 — ] 0 11.996 | 11.996 | 11.996
S 1200 ‘ 10 11.999 | 12,000 | 12.000
3‘ 10 AN \\ 20 12.002 | 12.002 | 12.002
E < | 25 12.003 | 12.003 | 12.003
11.80 NS . b 30 12.004 | 12.004 | 12.004
17e L . N 40 12.004 | 12.004 | 12.004
N O Y 50 12.002 | 12.001 | 12.001
11.60 AN 60 11.999 | 11.999 | 11.998
40 20 0 20 40 60 80 — i - a

Ambient Temperature [°C]
Load 100%

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

- 15 - BC-10483
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Model LFA150F-12
[tem Output Voltage Accuracy Testing Circuitry  Figure A
Object +12V12.5A

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
Input Voltage

Load Current : 0

=10
> 85

- 40°C
264V
12.5A

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

) Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 100
Rated Qutput Voltage
2 Values
ltern Temperature| Input Output Qutput Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 40 85 0 12.019
L g £13 +0.1
Minimum Voltage -10 85 12.5 11.983
- 16 - BC-10483
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Model LFA150F-12

ltem Time Lapse Drift

Temperature 25°C
Testing Circuitry  Figure A

Object +12V12.5A

1.Graph

12.30

12.20

12.10

12.00

11.90

Output Voltage [V]

11.80

11.70

11.60 £
0 2 4 6
Time [H]
Input Voit. 100V
Load 100%

* The characteristic of AC230V is equal.

10

2 Values

Time since Output
start Voltage
[HI (V]
0.0 12.005
0.5 12.003
1.0 12.003
2.0 12.003
3.0 12.003
4.0 12.003
5.0 12.003
8.0 12.003
7.0 12.003
8.0 12.003

17
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Model LFA150F-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +12V12.5A
1.Graph
[ Load 100% Input Volt. 100 V
5 — ]
Output (
Volt. -
[2vidiv]|
0 L
[ Load 100% fnput Volt. 230V |
Output (
Valt. -
[2vrdiv]| [
0 L
et 0| A
Volt. 0 ’\N\’
Time [100ms/div] Time {50ms/div]
2 Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 2105 9.0 219.5 30.5 11.56
230V 191.5 9.5 201.0 345 11.5
Output __990’1________: pp—— N
Volt. 100/;~/ \
Input
Valt.
- 18 - BC-10483
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Model LFA150F-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +12V12.5A
1.Graph 2\Values
---t+--- Load 50%
—#&—— Load 100% Input Hold-Up Time
1000 Voltage [ms]
= \‘\ W Load 50% | Load 100%
N 75 60 26
5 N AN
E, 5 \“ : 85 62 28
0 = —— 100 63 30
[— R L= In_n s
= — i w— 120 65 31
o ﬂ:h!r—ﬁ = = ;
2 TN N 200 70 34
S 0l N N 230 71 35
= 264 72 36
5, AN
5 N 280 73 36
N N . 5 ;
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 of the rated
input voltage.
- 19 - BC-10483




— CO$EL

SEEH

20

Model LFA150F-12
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +12V12.5A
1.Graph —A—— InputVolt. 100V | 2.Values
~==E=-~ InputVoit 200V
——0O—-- |nputVolt. 230V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.
£ = [A] 100[v] | 2000v] | 230[V]
— N
£ N > - ' '
[ - N 25 131 163 164
5 100 e 5.0 71 86 88
@ >SS 7.5 47 56 55
“é.i N 10.0 37 39 40
N
8 10 12.5 29 33 34
2 = 13.8 26 30 31
o N
g - - - -
g N
c \ - - - -
g N
2 - - - -
— 0 4 8 12 _ _ - _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10483
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Model LFA150F-12
Minimum input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V12.5A
1.Graph 2. Values
-—--EF-- Load 50%
—2&—— Load 100% Ambient Input Voltage
100 Temperature V]
\\ [°C] Load 50% Load 100%
80 \\ \\ -20 49 64
S N J 10 49 65
m \ =9
Bal IRITOA o
=) .
= I BN W~ ¥ P . O o
= FECE AN 20 51 67
o 40 i \
£ \\ \\ 25 51 68
N\ N 30 51 69
\\ \\ 40 52 89
\\ \ 50 52 70
0 60 53 70
40 20 0 20 40 60 80 — N "

Ambient Temperature [°C]

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

- 2 - BC-10483
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Model LFA150F-12
Temperature 25°C
ltem Overcurreni Protection Testing Circuitry  Figure A
Object +12V12.5A
1.Graph 2Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
Voltage Input Volt. Input Volt.
! .
12 _§ ; . V] 100[V] 230[V]
_ N ] 12.0 14.21 14.20
2. 3 ——1 114 15.43 15.35
g s B 10.8 14.21 14.20
g | | R | 9.6 15.41 15.33
5 — | o 8.4 15.54 15.43
3 4 - ‘ 7.2 15.59 15.46
- 3 6.0 15.61 15.46
: ‘ } 4.8 15.60 15.47
0 3.6 15.70 15.63
0 4 8 12 16 20 2.4 15.84 15.79
Load Current [A] 1.2 15.97 15.92
Note: Slanted line shows the range of the rated 0.0 15.58 15.70

load current.

- 29 . BC-10483
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Model LFA150F-12
ltem Qvervoltage Protection Testing Circuitry  Figure A
Ohject +12V12.5A
1.Graph 2.Values
—A— Input Volt. 100V
-=-=-fF--- |nput Volt. 230V Ambient Operating Point [V]
17.0 Temperature Input Volt, Input Volt.
\\ \\ ‘ [°C] 100[V] 230[V]
— \\ ‘ ; -20 14.91 14.91
2 16.0 ; N -10 15.02 15.02
S N N\ ‘ 0 15.14 15.14
=y | 10 15.26 15.26
£ 150 ]
5 N\ : 20 15.31 15.26
g N = 25 15.31 15.31
14.0 \ : 30 15.31 15.31
. : | \\ 40 15.43 15.43
\\ N 50 15.55 15.55
13.0 ’ ‘ 80 15.60 15.60
40 20 0 20 40 80 80 _ N -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10483
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T ture Chamb
Electronic I:l D r_‘—l emp_erg_ure_a .-r-r.';jer :
. ii i Electronic
—  Switch ——» P Power Supply f=—] > DG Load ~ N
AC Power p Met ' , - 0a 1%
Supply ower e er i:.'."“_"* ’_...".I[ sci oscope
]
Y |
g Relay Unit
P
——» DVM

Data Acquisition/Control Unit

Figure A
[Ei‘:':'v gt ransmegeuty 1 -
AC Input Line AC Voltmeter ’. Power Supply i! DC Ammeter AdJESthIe
—» > h—» S
FG A
Tk
Effective value
| Voltmeter Leakage Current __Effective Value of Voltmeter[V]
Vajue Al ~ 1k 0]

Figure B ( DEN-AN)

s _..,_-M—-u.} Adjustable
1
]
i

DC Ammeter Load
0a
— P>

1

AC Voltmet ]

AC Input Line climeter || Power Supply
> >

i

1.5k2+0.1%

0.22uF+1.0%

5000+0.1%

% L'0FUAOL

0.022pF+1.0%
| |

[
Effective value
Leakage Current

Voltmeter =
Value [Al 500 [

Effective Value of Voltmeter[v]

Figure B ( IEC60950-1)
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AC Power
Supply

(R[]

-

Power Meter

Figure C

Ci1= 22 uF
Temperature Chamber {Electrolytic capacitor)
Measuring

) o board
P 7S i Wlkﬁff Electronic
P, PowerSupply DC Load
| ~ >
150mm -
Oscilloscope

BW:20MHz
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