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Load Current [A]

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

Model LFA30F-12
Temperature 25°C
ftem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—— InputVolt. 100V | 2.Values
---F~- |InputVolt. 200V
—=0—-- |nputVolt. 230V Load Input Current [A]
1.0 Current Input Volt. | Input Volt. | Input Vol
N [A] 100[v] | 200[v] | 230[V]
0.8 \E 0.00 0.0286 0.025 0.025
< N\ 0.40 0.124 0.088 0.081
E N 0.80 0219 | 0139 | 0127
£ 06
’S 1.20 0.309 0.192 0.175
b \ 1.60 0.401 | 0.241 0.221
g4 = 2 2.00 0494 | 0292 | 0.266
A// 8= BN 2.40 0.586 | 0.343 [ 0.311
0.2 = aj,—-.a""‘: i\ 2.50 0611 | 0357 | 0323
- — Y 2.75 0.669 0.389 0.352
0.0 —— - - -
0.0 1.0 20 3.0 _ _ _ _

BC-10359




— CO$EL

SEEH

Load Current [A]

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

Model LFA30F-12
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Ohject
1.Graph —A—— [nputVolt. 100V | 2.Values
-=--EF-- |InputVolt. 200V
—:—0—-- |nput Volt. 230V Load Input Power [W]
50 Current Input Volt. | Input Valt, | Input Volt.
\i [A] 100[V] 200[V] 230[V]
40 N ;ﬁi 0.00 0.90 1.30 1.40
g - 0.40 6.40 7.30 7.40
R
g 30 \ 0.80 12.30 12.70 12.80
5 1.20 18.00 18.50 18.60
3 /)I' \ 1.80 23.80 23.80 2410
£ \:\ 2.00 29.70 29.50 29.70
g O 2.40 3580 3510 3520
10 p N 2.50 3730 3660 36.60
Z y 2.75 41.10 40.00 40.20
0 - - - -
0.0 1.0 20 3.0 - _ _ _
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Model LFA30F-12
Temperature 25°C
ltem Efficiency (by [nput Voltage) Testing Circuitry  Figure A
Object
1.Graph 2 Values
~~~E~=-- Load 50%
—&—— Load 100% Input Efficiency
86 N | ‘ Voltage [%]
: 2 — ﬁ-——-+_ﬂ v Load 50% Load 100%
Y SR EET - P
78 N E""%m ] 75 79.3 78.0
= 70 \Q N 85 80.1 79.6
g% E 1
> o N N 00 81.0 80.7
5 AN 120 81.0 82.0
%) 200 79.7 82.3
= 54 \
L } b 230 78.4 82.3
46 N N 264 76.8 81.6
N N 280 76.1 81.1
38 R N :
N N _ - B
ac \
50 100 150 200 250 300

[nput Veltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Mode! LFA30F-12
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
-~~f== Input Volt. 200V
~—=0=—-= |nput Volt. 230V Load Efficiency [%]
86 | < Current Input Volt. | Input Volt. | Input Volt.
f - — [A] 100[V] 200[V] 230[V]
78 A,/ﬁf N 0.00 - - -
= 70 s N 0.40 75.3 66.1 65.2
g g \\\ 0.80 78.4 75.9 75.3
= 62 1.20 80.4 78.2 77.8
Eq 54 N\ 1.60 81.0 81.0 80.0
AN 2.00 81.1 817 81.1
46 \\\ 2.40 80.8 82.4 82.1
58 R 2.50 80.7 82.3 82.3
N
N 2.75 80.6 B82.8 824
30 — - - -
0.0 1.0 2.0 3.0 . _ N ;
Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model LFA30F-12
Temperature 25°C
[tem Paower Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
~=~E--- Load 50%
—4A—— Load 100% Input Power Factor
0.8 Voltage
v Load 50% Load 100%
0.7 N 75 0.625 0.654
= Lj‘d 85 0.605 0.632
< 06 SE 100 . 0.608
ﬂ.% e A 0.578
- N I 120 0.552 0.581
g 05 A
Z N\ .. 5 ‘?ﬁft— 200 0.475 0.504
* o4 \ i 230 0.459 0.491
N\ 264 0.443 0.472
0.3 AN 280 0.436 0.465
02
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 5 - BC-10359
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Load Current [A]

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

Model LFA30F-12
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—  InputVolt. 100V | 2.Values
---FF-~- |InputVolt. 200V
—=0—-= |nput Valt. 230V Load Power Factor
0.8 Current Input Volt. | Input Volt. | Input Volt.
[A] 100[v] | 200[v] | 230[v]
0.7 0.00 0346 | 0260 | 0.241
. < 0.40 0512 | 0417 | 0.400
B 08 P — 0.80 0559 | 0457 [ 0440
= A 1.20 0581 | 0482 | 0.462
z gigeTEE 38— 1,60 0.594 | 0.493 | 0474
z g ) ]
“ o4l g 2.00 0.601 | 0505 | 0.485
Py 2.40 0.610 | 0.511 0.492
0.3 -7 2.50 0.609 0.512 0.492
- 275 0613 | 0514 | 0497
0.2 — - - -
0.0 1.0 2.0 3.0 . _ _ _

BC-10359
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Model LFA30F-12
Temperature 25°C
ltem Inrush Current Testing Circuitry _Figure A
QObject
[nput Voltage 100V
Frequency 60 Hz
Input » e s ary BIESUPRRY SRSUVARS B SN e 100 %
Current
[20A/div] Primary inrush current :
13.0A
Secondary inrush current :
I A A A A A A A AR A A AR A A
Input { I : ‘ ‘ ”1 , 16A
o Il OO
[100V/div] Vv JUVV'V\: v N AR ‘\J -
Time [50ms/div]
Input Voltage 200V
Frequency 60 Hz
Input — —— et SO VNS KU Wt i Y- | 100 %
Current
[20A/div] Primary inrush current :

3
—

o )

|

|

3|
]
——
T B——
.

[

1
|
—
¢'_————_
-—

Voltage \
[200Vv/div] JUU

|
-_—
-
|
-
-_—
—]
—
-
-
-=
-

il

Primary inrush current

Time [50ms/div]

Secondary inrush current

Mt

Secondary inrush current

2289 A

16A

-7 - | BC-10359
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Model LFA30F-12
Temperature 25°C
tem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
t Volt,
Standards Input Vol Note
100 [V] 200 [V] 240 V]
DEN-AN Both phases 0.13 0.27 0.32 Operation
One of phases 0.21 0.45 0.55 Stand by
[EC80950 Both phases 0.15 0.30 0.37 Operation
One of phases 0.22 0.46 0.55 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.
BC-10358
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Meodel LFA30F-12
Temperature 25°C
ltem Line Regulation Testing Circuitry__Figure A
Qbject +12V2.5A
1.Graph 2.Values
-~=E~=-- Load 50%
£&— Load 100% Input Output Voltage
Voltage V]
12.30 N b ] Load 50% | Load 100%
12.20 ¥ A 75 12.030 12.027
' N N
= N \ 85 12.030 12.027
@
& 12.10 N 100 12.030 12.027
S 1200 3 s — 120 12.030 12.027
E 1100 AN R 200 12.030 12.027
i N 230 12.030 12.027
11.80 N N 264 12.030 12.027
N N 280 12.030 12.027
\ N,
11.70 N N — - -
11.60 AN
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 9 - BC-10359
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Model LFA30F-12
Temperature 25°C
ltem Load Regulation Testing Circuitry _Figure A
Object +12V2.5A
1.Graph —2A— Input Volt. 100V | 2.Values
--~EF-- InputVolt. 200V
—-—0—-~ InputVolt. 230V Load Output Voltage [V]
Current Input Volt. | InputVolt. | Input Volt.
12.30 Q\ [A] 100[v] | 200[vl | 230[V]
12.20 \Q 0.00 12.035 | 12.035 | 12.035
=) N 0.40 12.033 | 12.034 | 12.034
S 1210 \ 0.80 12.032 | 12.032 | 12.032
S e o &= —8-—nh—a 1.20 12,031 | 12.031 | 12.031
% 110 N 1.60 12.030 [ 12.030 | 12.030
a3 2.00 12.029 | 12.029 | 12.029
11.80 \1\ 240 12.027 | 12.027 | 12.028
11.70 N 250 12.027 | 12.027 | 12.027
O 2.75 12.026 | 12.026 | 12.027
11.60 - - - -
0.0 1.0 2.0 3.0 ___ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
10 - BC-10359
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Min. Load (0A) —
Load 100% (2.5A)

200 mV/div

Load 50% (1.25A)

200 mv/div

Load Current

Model LFA30F-12
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +12V2.5A
Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms

t1

A

t2

F 3

Min. Load {0A) «——

400 usidiv _ 1 ms/div

400 ps/div 1 ms/div

11— BC-10359
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Model LFA30F-12
Temperature 25°C
ltem Ripple Voltage {by Load Current) Testing Circuitry Figure C
Object +12V2.5A
1.Graph 2.Values
—&— [nput Volt. 100V
——0—-- InputVolt. 200V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
\\ [A] 100 [V] 200 [V]
—_ \\ 0.00 10 10
E, \, L 0.40 10 10
2 N/ 0.80 10 10
= 1.20 10 10
- 1.60 10 10
g 2.00 15 15
o 9 "o 2.40 20 15
10— —a—a—a N 2.50 25 15
275 35 15
0 - - -
0.0 1.0 20 3.0 . _ _
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] —> <
TR,
SEESA ~ 'W
< Lk S
Fig. Complex Ripple Wave Form
12 - BC-10359
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Model LFA30F-12
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +12V2 5A
1.Graph 2.Values
—4A—— Input Voit. 100V
—:=0—-~ |nput Volt. 200V Load Ripple-Noise [mV]
100 < Current Input Volt. Input Volt.
90 o [A] 100 [V] 200 [V]
80 N 0.00 20 30
> N
E 1 AN 0.40 15 35
2 X 0.80 30 35
2 S 1.20 30 35
& N 1.60 30 40
[=% | - M
R N P ] i =\ 2.00 36 40
X 30 ¢ A N
//“ < 240 40 410
20 e~ o 2.50 50 40
10 \\ 2.75 50 40
0 - - -
0.0 1.0 2.0 30 — " .
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
—site T2 [mVpp]
N
.':\
A
< T1 S
T ~
Fig. Complex Ripple Wave Form
- 13 - BC-10358
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Mcdel LFA30F-12
ltem Ripple Vq[tage (by Ambient Temp.) Testing Circuitry Figure C
Object +12V2.5A
1.Graph 2 Values
--=-EF-- |InputVok. 100V
—2&—— |nput Volt, 200V Ambient Ripple Voltage [mV]
Temperature |  Input Volt. Input Volt.
100 N N
90 \\\ \: [°C] 100 [V] 200 [V]
% N -30 55 40
Y N X
E, 0 Y -10 30 25
i, \ X, N
:1%3, 50 N N 0 25 15
2 0 - \\ N, 25 25 15
- N A 50 20 10
_8: 40 £ A \\ \\ _ _ _
¥ 30 \\E;S. + — a _ N .
20 X \\i : \\-‘? - 7 B
10 D\ B — } ;
0 A N _ - -
-40 -20 o] 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-10359
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Model LFA30F-12
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V2 5A
1.Graph —A—— InputVolt. 100V | 2.Values
-=-=-EF-- |InputVolt. 200V
—-—0—-- [nputVolt. 230V Ambient Output Voltage [V]
Temperature | Inputvolt. | InputVolt. | Input Volt.
12.30 N :\ [°C] 100[v] | 200[V] | 230(V]
12.90 = N -20 12.042 | 12.042 | 12.042
: N N
% \ L L -10 12.039 12.039 12.039
> 1210 — < 0 12.035 | 12.035 | 12.035
S 12.00 "—%“:"—ﬂ*bu-\c\b:,_ 10 12.033 | 12.033 | 12.033
5 &N = 20 12,030 | 12.031 | 12.031
b 3 N
3" N 25 12,028 | 12.029 | 12.029
11.80 S, :\\ 30 12.027 | 12.028 | 12.028
1170 3 N 40 12.023 12.023 12.023
) Q W 50 12.017 12.017 12.017
11.60 60 12,008 12.008 12.008
-40 20 0 20 40 60 _ _ - N
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
. 45 - BC-10359
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Model LFA30F-12

ltem Output Voltage Accuracy Testing Circuitry  Figure A

Object +12V2.5A

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 - 2.5A
* Quiput Voltage Accuracy = +(Maximum of Qutput Veoltage - Minimum of Output Voltage) / 2
Output Valtage Accuracy

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

2 Values
ltem Temperature | Input Output Output Voltage Accuracy
[°C] Voltage[V] CurrentfA] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt -10 264 12.046
.a>.amum oltage 0 +15 0.1
Minimum Vcltage 50 85 2.5 12.016
BC-10359
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Model LFA30F-12

ltem Time Lapse Drift

Temperature

25°C

Testing Circuitry _ Figure A

Object +12V2.5A

1.Graph 2. Values
Time since Qutput
start Voltage
12.30 [H] V]
s 12.20 0.0 12.031
o 12.10 0.5 12.026
8 1.0 12.026
g 1200 20 12.026
‘g_ 11.90 3.0 12,026
3 11.80 4.0 12.026
1170 5.0 12.026
) 6.0 12.026
11.60 7.0 12.026
0 2 4 6 8 10 8.0 12.026
Time [H]
Input Volt. 100V
Load 100%
* The characteristic of AC200V is equal.
- 17 - BC-10359




— CO$EL

SEEH

Model LFA30F-12
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
QObject +12V2.5A
1.Graph
[ Load 100% Input Volt. 100V ]
Output
Valt. - -
[2vrdiv| [
0 "
[ Load 100% Input Volt. 200V
| ( -
Output
Valt. - .
[2vidivl|
0
ot o [F=AVWAWWWWWWWWA,
vott.  Off W
Time [50ms/div] Time [50ms/div]
2.Values [ms}
Input VoIt Time Td Tr Ts Th Tf
100V 128.3 43 132.6 225 13.0
200V 58.5 4.5 63.0 118.0 13.3
Output _ 0% ———— = —\
Valt, \
5
Input
Volt.
- 18 - BC-10359
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Input Voltage [V]

input voltage.

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

Model LFA30F-12
Temperature 25°C
item Hold-Up Time Testing Circuitry  Figure A
QObject +12V2.5A
1.Graph 2.Values
~==-EF-- Load 50%
—&—— Load 100% Input Hold-Up Time
1000 . — Voltage [ms]
~ s o 0,
N V= 22 Loa;iSSO/o Load71 00%
E N R i 85 36 12
g 100 = /,/‘”/K . 100 52 21
= A - == X 120 79 33
a AN
=) BN N 200 237 116
E 10 ‘ 230 318 158
F—AE 264 425 210
hY N,
280 481 239
Al \ — -
s LN
50 100 150 200 250 300

19 -
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Model LFA30F-12

ltem Instantaneous Interruption Compensation

Temperature 25°C
Testing Circuitry Figure A

Object +12V2.5A

1.Graph —A—— InputVolt. 100V |2.Values

---E-- InputVolt. 200V '

——0—-- InputVolt. 230V Load Time [ms]
1000 . Current Input Volt. | Input Volt. | Input volt.
3 E— = [A] 100v] | 200[v] | 230[V]

B TSe. 0.00 - - -

£ 3> TP AN
= Al RS 99 o 0.40 163 679 897
s 100 ] = 0.80 84 367 492
3 \‘\ﬁ\‘ N 120 56 | 249 | 335
2 ’\g\A 1.60 40 188 254
S 1 A 2.00 30 149 202
@ = 2.40 22 122 166
=]
3 \‘\ 2.50 20 113 157
£ ~ 2.75 14 103 141
5
® 1 - - - -
= 0.0 1.0 2.0 3.0 — - " N

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
20 - BC-10359
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Model LFA30F-12
Minimum Input Voltage
ltem for Regulated QOutput Voltage Testing Circuitry Figure A
Object +12V2,5A
1.Graph 2.Values
---B-- Load 50%
—A—— Load 100% Ambient Input Voltage
100 < Temperature Vi
L N [°C) Load 50% | Load 100%
5 L\ O 20 35 64
= N N 210 33 61
© N h
% o AN Ll N 0 33 60
g \ 10 34 59
= N 20 34 59
a 40 A\
£ A N TN 25 32 58
\\ \\ 30 33 59
20 \\ \\ 40 33 58
\\ A 50 32 57
0 60 32 58
-40 -20 o 20 40 60 _ - -
Ambient Temperature [*C]
Note: Slanted line shows the range of the rated
ambient temperature.
21 - BC-10359
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Model LFA30F-12 ‘
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +12V2.5A
1.Graph 2Values
Input Volt,. 100V
Input Voit. 200V Qutput Load Current [A]
Voltage Input Volt. Input Volt,
o = V] 100[V] 200[V]
= \ \ 12.0 2.51 2.51
% =3 \ 11.4 3.33 3.76
& \ 10.8 3.42 3.83
8 8 S\
9 N 9.6 3.61 4.02
3 8.4 3.83 4.22
a 4 7.2 4.08 4.44
Y - - -
0 2 4 6 _ _ j
Load Current [A] - . .
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 7V to OV.
- 22 . BC-10359
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Model LFA30F-12
Item Overvoltage Protection Testing Circuitry Figure A
Object +12V2.5A
1.Graph 2 Values
—2A— Input Volt. 100V
---EF-- |nputVolt. 200V Ambient Operating Point [V]
17.0 Temperature |  Input Voit. Input Volt.
3 \\ [°C] 100]V] 200[V]
\‘: A -20 14.69 14.69
%: 16.0 N -10 14.83 14.83
s N N\ 0 14.90 14.90
o N R
o .0 \ 10 14.97 14.97
5 N\ 20 15.04 15.04
2 A N\ 25 15.11 1511
140 N ) 30 15.11 1511
\ O 40 15.25 15.25
\\ A\ 50 15.32 15.32
13.0 60 18.39 15.39
40 20 0 20 40 60 80 _ N "
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10359
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5000+0.1%

0.022yF+1.0%
| |

. Temperature Chamber
D E Electronic
- N i - |:| I:l |:| Electronic
Switch » Power Supply —— adl o
AC Power P M ™ DC Load v
cwer Meter
Suppl
pRlY Oscilloscope
F 3
¥ J
M Relay Unit
» BVM
Data Acquisition/Control Unit
Figure A
; AC Voltmeter Power Supply DC Ammeter Adjustable
AC Input Line —» > > |, Load
Fe }
Effective value
> Voltmeter Leakage Current _ Effective Value of Voltmeter[V]
value [A] 1k [l
Figure B { DEN-AN )
Adjustable
AC Voltmeter

AC Input Line o Power Supply o DG Ammeter . Load

FG

1.5k0220.1%

I

Effective value
Voltmeter

1
0.22F+1.0%

Leakage Current
Value [Al

Effective Value of Voltmeter[\}
b 500 [

Figure B ( IEC60950-1 )

24 - BC-10359
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Ci= 22 pF
Temperature Chamber (Electrolytic capacitor}
I\.I;'leasl;lring
m oar
D I:I |:| Power Supol ui Electronic
> »1 Power =
AC Power PPy C1 DC Load
Supply Power Meter >
Fal =
i
150mm -
< > Oscilloscope
BW:20MHz
Figure C

- 25 - BC-10359




