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Load Current [A]

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

Model LFA150F-15
Temperature 25°C
Item Input Current {by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
--—-f+--- InputVolt. 200V
——0—— |nputVolt. 230V Load Input Current [A]
Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 200V 230[V]
4 \\\ 0 0.080 0.114 0.126
% \ 2 0.426 0.264 0.254
5 \ 4 0.763 0.410 0.386
5 N\ 6 1.101 0.569 0.512
= N 8 1445 | 0734 | 0.654
2 N2 10 1793 | 0900 | 0.798
i 11 1.974 0.984 0.870
g8 N
0 4 8 12 _ _ N N
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Load Current [A]

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

Mode! LFA150F-15
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2. Values
---£F--- InputVolt. 200V
—'—0—-— InputVolt. 230V Load Input Power [W]
Current Input Volt. | Input Volt. | Input Volt.
Q\\ [A] 100[V] | 200{V} | 230[V]
400 | \ 0 4.3 4.7 4.7
=3 2 40.7 40.1 40.2
= N 4 74.9 72.8 72.7
g N 6 109.0| 105.7| 1054
5 N 8 1435 139.0| 1385
g 20 \ 10 1788 1728 1721
7 Q 11 1971 1898 189.1
0 - . . -
0 8 12 — _ _ _
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Model LFA150F-15
Temperature 25°C
ltem Efficiency (by Input Voltage} Testing Circuitry  Figure A
Object
1.Graph 2 Values
---fF-- Load 50%
—A—— load 100% !nput Efﬁciency
20 | - Voltage %]
|t Nl V] Load 50% Load 100%
[ a--1-- {3---EI---\.I‘LI
80 H--0 75 80.4 81.8
TEN N
= N N\ 85 81.2 82.6
= N N 100 82.0 84.0
> 70 N
= \ 120 82.5 84.7
Q
o 200 84.0 86.6
5 60 N
t \\ \\ 230 84.2 87.1
N N 264 84.4 87.4
50 AN N
< \ 280 84.4 87.4
\\ \\ —-_— - -
o LN
50 100 150 200 250 300
Input Voliage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 3 - BC-10484
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Note: Slanted line shows the range of the rated
load current.

Model LFA150F-15
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —a—  Input Volt. 100V | 2.Values
---fF-- |InputVolt. 200V
—-—0—-- InputVolt. 230V Load Efficiency [%]
90 ‘ Current Input Violt. | Input Volt. { Input Volt.
_ g \ﬂ -2 [A] 100[v] | 200[v] | 230[V]
=
80 /./E A 0 _ _ '
= . N\ 2 73.9 751 748
o~ N
= 70 \ 4 80.1 82.4 825
5 6 82.5 85.1 85.3
e N 8 83.5 86.2 86.5
L 60 N 10 840 | 866 | 87.1
N i1 83.5 86.7 87.0
50 \\ _ _ _ -
A . : - :
40 — - - -
0 4 8 12 __ _ _ _
Load Current [A]
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Input Voltage [V]

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

Mode! LFA150F-15
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2 Values
——-ft~-- Load 50%
—&—— lLoad 100% Input Power Factor
10 _e_m\ Voltage
N e T ; V] Load 50% | Load 100%
0.9 |— Y 75 0.994 0.999
. ; . 85 0.991 0.999
o i "
5 08 | A 100 0.986 0.998
e N N E 120 0.977 0.992
g 07 | 200 0.911 0.961
o 06 N N\ 230 0.863 0.938
N ; 264 0.782 0.903
0.5 ; \3 280 0.749 0.867
oa LI\ .
50 100 150 200 250 300
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Model LFA150F-15
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— input Voit. 100V | 2.Values
---fF--- Input Volt. 200V
—-—0—— |Input Volt. 230V Load Power Factor
10 ‘ . \é_ Q Current Input Volt. | Input Volt. | input Volt.
ﬁ’f c-geiBe =¥ Al 100[v] | 200[v] | 230[v]
0.8 / e - N 0 0.545 0.206 0.162
< m,- N 2 0.955 | 0.75¢ | 0.688
s |/ N 4 0082 | 0889 | 0819
S o086 . : ‘
- N 6 0991 | 0928 | 0.895
z o Q: 8 0.994 0.948 0.921
& 0.4 |—
P ) 10 0.998 | 0.951 0.938
7 ~ 11 0.998 | 0.964 | 0.945
m-
°>3 ~ -- - - -
| ; N - - N N
00 L | . i . R _ _
D 4 8 12 . _ ~ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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put N AR ARAA A T e
;l;;:?;iir] Primary inrush current ;
oW 1 i A
v LU
| | | LI'ime | | | [50ms/div]

Tl [ P
B 1 T T i A
e T

Primary inrush current

[50ms/div]

Secondary inrush current

\/J\_\F/L
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Model LFA150F-15
Temperature
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
Input Valt.
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
IEC60950-1 Both phases 0.16 0.35 0.41 Operation
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-10484
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Model LFA150F-15
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +15V10A
1.Graph 2.Values
---F--- Load 50%
£ Load 100% Input Output Voltage
Voltage V]
15.30 \; Q\\ V] Load 50% | Load 100%
15.20 LN NS 75 15.033 15.023
=) ‘ \ 85 15.033 15.023
S 15.10 N — 100 15.033 15.023
g = ' '
S 15.00 Eﬂ:\?' . — - o i 120 15.033 15.023
5 S\ —— 200 15.033 15.023
£ 1490 h * : L
3 BN ' ‘ 230 15.032 15.023
14.80 : \T — \\ 264 15.032 15.022
N - Y 280 15.032 15.022
I, ! N
14.70. N | N . - -
14.60 HAN 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 LFA150F-15
Temperature 25°C
ltem l.oad Regulation Testing Circuitry  Figure A
Object +15V10A
1.Graph —A—— Input Volt. 100V | 2.Values
-=~=&+--- Input Volt. 200V
—=0—-— Input Volt. 230V Load Qutput Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
15.30 ‘ ‘ ; s [A] 100[V] | 200[v] [ 230[V]
15.20 ‘ | | S 0 15.042 15.042 15.042
— . ‘ ; ) ; \
= i ‘ : 5 2 15.036 15.036 15.036
[oh] ;
o 15.10 TR 4 15.033 | 15.033 | 15.032
S s —m—A—pn 6 15.030 | 15.030 | 15.029
5 : —Y 8 15.026 | 15.026 | 15.026
£ 14.90 : L
8 ' | 10 15.023 15.023 15.023
|
14.80 | Q 11 15.022 15.021 15.021
; < - - - -
14.70 f >
| N - . . -
14,60 | J AN - - . -
0 4 8 12 — i 3 ;
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model LFA150F-15
Temperature 25C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +15V10A
Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
[ |
Load Current
t1 t2
—p
Min. Load (DA) «—
Load 100% (10A) | , ﬁ L
] - L
200 mV/idiv | | i é , |
4 ms/div 4 ms/div
Min. Load (0A) «——
Load 50% (5A) » |
— — ;
SEEm— o ——
‘ ! | I
i : : i i | |
200 mVidiv | | | |
4 ms/div 4 ms/div
— 11 = BC-10484
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Model LFA150F-15
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +15V10A
1.Graph 2 Values
—A—— Input Volt. 100V
——0—-— Input Volt. 230V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
N [A] 100 [V] 230 [V]
180 : ~_
< 160 . i ~ 0 10 10
o : S 4 25 25
2 120 ‘ ; AN
= : : AN 6 30 30
< 100 : <
o 1 =9 8 30 30
& 80 ; \\ 10 30 30
T 60 | 3 N 11 30 30
40 _ f ; —— = - -
H i a a LY n __a —
20 i ‘:\ - " -
0 +/ ! ] - - -
0 4 8 12 _ _ _
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 LI, I I |
Fig. Complex Ripple Wave Form
- 12 - BC-10484
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Mode! LFA150F-15
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Ohject +15V10A
1.Graph 2 \Values
—A—— |nput Volt. 100V
—-—O—-— Input Voit. 230V Load Ripple-Noise [mV]
200 . . — Current Input Volt. Input Volt.
180 : \\\ [A] 100 [V] 230 [V]
160 5 N 0 35 35
2 . < 2 35 35
E 140 .
* 40
8 120 RN 4 40
g 100 8 40 45
& ‘ N 8 40 45
2 80 ‘ A
=3 . § ~, 10 60 80
0 5 ‘ — 11 60 60
40 W%ﬁ - ? \\ — _ -
' ‘ : ; N
20 | N - - -
0 ' ~ - R -
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
[mVp-p
\
/]
T
Fig. Complex Ripple Wave Form
- 13 . BC-10484
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Model LFA150F-15
itemn Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +15V10A
1.Graph 2.Values
---fF--- Input Volt. 100V
—2&—— input Volt. 230V Ambient Ripple Voltage [mV]
200 B — Temperature | Input Volt. Input Volt.
180 \\ N [°C] 100 [V] 230 [V]
E 140 \\ < -10 40 40
g) 120 S N 0 35 35
3] v ‘ ‘
= —N\ B 25 30 30
S 100 N NP S T
- _ — A 40 25 25
g Ok S
=3 g < - B -
¥ 60— S - ) -
40 _LM\ \\ _ i
N -
20 AN i -
N N - - -
0 \ i I ; __ _ _
-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-10484
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Model LFA150F-15
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +15V10A
1.Graph —A~— Input Volt. 100V | 2.Values
---fF-~-- Input Volt. 200V
—:—O—-= Input Volt. 230V Ambient Output Voltage [V]
. : Temperature | Input Volt. | Input Volt. { Input Volt.
15.30 \\\ : {\ I [°C] 100[V] 200[V] 230[V]
< L _

1520 : \\ : \\ ‘ 20 15.002 15.001 15.001

% ; N N -10 15.006 15.005 15.005

o 1510 ; | RN 1 0 15.017 | 15.016 | 15.016

S 15.00 u—éqﬂ—"“m*\““—"’ 10 15.019 | 15.019 | 15.019

5 N & : 20 15.023 | 15.022 | 15.022

£ 1490 \

8 N\ . : : 25 15.023 15.023 15.023
14.80 b\i :\b | | 30 15.025 | 15.024 | 15.024
1470 (N N f 40 15.024 | 15.024 | 15.024

‘ \\\ S ; 50 15.022 | 15.022 | 15.022
14.60 ; : 60 15.019 15.019 15.018
40 20 0 20 40 60 80 — N N }
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10484




SEEH

— CO$EL

Model LFA150F-15
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +15V10A
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 - 40°C
Input Voltage : 85 - 264V
Load Current : 0 - 10A

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

. Cutput Voltage Accuracy
* QOutput Voltage Accuracy (Ration) = x 100

Rated Output Voltage
2.Values
ltern Temperaiure| Input Cutput Output Voitage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 40 85 0 15.032
J 19 0.1
Minimum Voltage -10 200 10 14.995
- 16 - BC-10484
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Model LFA150F-15 .
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +15V10A
1.Graph 2.Values
Time since Output
start Voltage
15.30 [H] V]
< 15.20 0.0 15.028
= 1510 0.5 15.024
2 1.0 15.023 -
g 1500 2.0 15.023
3 14.80 3.0 16.023
3 14.80 4.0 15.023
5.0 15.023
14.70 6.0 15.023
14,60 7.0 15.023
0 2 4 6 8 10 8.0 15.023
Time [H]
Input Volt. 100V
Load 100%

* The characteristic of AC230V is equal.

T BC-10484
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Model LFA150F-15
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +15V10A
1.Graph
[ Load 100% Input Volt. 100V ]
Qutput
Volt. ]
[2vidiv)| | i
0
Input Volt. 230V ]
Output
Volt. .
[2V/div] -
0
vt | A
Valt. 0 {\N\’
Time £100ms/div] Time [50ms/div]
2 Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 205.5 14.5 220.0 32.0 18.5
230V 187.5 14.5 202.0 36.0 18.3
Output 80—
Volt. ‘]0“//0‘/ | l \
=z -~ —— o
P
Input
Volt,
- 18 - BC-10484
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Model LFA150F-15
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Obiject +15V10A
1.Graph 2.Values
---fF--- Load 50%
= Load 100% Input Hold-Up Time
1000 Voltage [ms]
: : \ V] Load 50% | Load 100%
! —yd 75 62 27
) - AN
E \ ‘ 85 64 29
o = —— 100 65 32
£ e | -l:l = ‘l_‘l" bl : = \
- I A : : o RN 120 67 32
=) aa * 7 N\ 200 72 36
S 10 N\ S | 230 74 36
T . .
—— — = 264 75 36
[ AN 1 N
AN L 280 76 37
N ' N ~ - -
] N : N
50 100 150 200 250 300
Input Voltage [V]
This duration covers from Shut-off of input
voltage to the moment when output volitage
descends to the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.
- 19 - BC-10484
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Model LFA150F-15
Temperature 25°C
ltem Instantanecus Interruption Compensation Testing Circuitry _ Figure A
Object +15V10A
1.Graph —A—— Input Volt. 100V | 2.Values
-=--EF~-- InputVolt. 200V
——O=-= |nput Volt. 230V Load Time [ms]
. 1000 N Current Input Volt. | Input Volt. | Input Volt.
£ = [A] 100iv] | 200pv) | 2300v)
‘g Q g 13:I 15-6 16-1
I_ -
§ 100 E\\?&ﬂb_f“ S 4 68 88 88
@ S 6 45 56 62
é N - 8 35 45 46
8 10 - 10 31 35 35
9 - 11 25 30 31
Q N,
[O] — - - -
3 S
= - - - -
*g 1 - - - -
- 0 4 8 12 _ — _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10484
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Model LFA150F-15
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +15V10A
1.Graph 2 Values
' ---fF--- Load 50%
—&—— Load 100% Ambient Input Voltage
100 : ‘ . : Temperature [V]
i \ [°C] Load 50% | Load 100%
g0 L - . N i -20 45 60
= o N ' -10 45 61
® N N
g 50 : 0 46 62
= 10 46 62
>
= 40 20 47 63
£ 25 47 63
30 47 64
20 40 48 64
50 48 65
0 60 49 65
-40 -20 0 20 40 50 80 _ i :
Ambient Temperature [°C]
Note: Slanied line shows the range of the rated
ambient temperature.
- 21 - BC-10484
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Model LFA150F-15
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +15V10A
1.Graph 2. Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
20 : ‘ ‘ Voltage Input Volt, Input Volt.
< V] 100[V] 230[V]
_. 16 . N 15.00 13.44 13.35
2, S| 14.25 13.44 13,35
& 12 —>—1 13.50 13.45 13.37
2 : 12.00 13.50 13.40
s 8 — 10.50 13.56 13.47
E ‘ ‘ 9.00 13.62 13.52
4 B 7.50 13.67 13.59
3 5 6.00 13.73 13.65
0 — ' ' 4.50 13.84 13.80
0 4 8 12 18 3.00 13.92 13.88
Load Current [A] 1.50 14.11 14.12
Note: Slanted line shows the range of the rated 0.00 13.98 14.20

load current.
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Maodel LFA150F-15
Item QOvervoltage Protection Testing Circuitry  Figure A
Object +15V10A
1.Graph 2.Values
—A—— Input VoIt. 100V
---tF--- input Volt. 230V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
21.7 < f\\ ‘ [°Cl 100[V] 230[V]
Y N -
< 20.7 \\ ; . 20 18.73 18.67
== N N, ‘ -10 18.85 18.73
£ 197 : ' 0 18.96 18.96
(ol .
> 18.7 = 10 19.14 19.11
® 177 N N 20 19.25 19.22
§ ‘ N 25 19.24 19.24
16.7 ; :\\ ‘ ‘ Q‘ 30 19.36 19.36
| [N N 40 19.42 19.42
\; . 50 19.65 19.54
14.7 * y : 60 19.72 19.72
-40 20 0 20 40 60 80 _ i -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature,
- 93 - BC-10484
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500020.1%

%L 0701

0.022uF+1.0%

i
Effective value

Voltmeter

1.5k0£0.1%

0.220F+1.0%

Leakage Current
Value [A]

Figure B ( IEC60950-1 )

Temperature Chamber
AN AN Electronic et e \
) Ol f Electronic
Switch  [—Pm —b Power Supply — ol ~
V'""*--._ DC Load 7
AC Pawer H [t
Power Meter H I Oscilloscope
Supply O !
\ |
P Relay Unit
g
Lot DVM
Data Acquisition/Control Unit
Figure A
Ayt e ey A -t ‘I -
fi H
AG Input Line AC Voitmeter | Power Supply il DC Ammeter AdJLUSt:b'e
oa
> — -
L. "
1kQ
Effective value
L Voitmeter Leakage Current Effective Value of Voltmeter[V]
Value [A] 1K 9]
Figure B { DEN-AN)
N Adjustabi
AC Input Line AC Voitmeter |I Power Supply DC Ammeter JIiJ SZ ¢
i oa
—» >

Effective Value of Voltmeterfv]

500 [Q]

24 -

BC-10484




— CO$EL

SEEH

AC Power
Supply

IO

Power Meter

Temperature Chamber

Measuring
board

Cl= 22 pF
(Electrolytic capacitor)

Electronic

c1

DC Load

150mm

o rs

1%

Figure C

Oscilloscope
BW:20MHz
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