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Model LFA30F-15 :
Temperature 25°C
ltem input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —Ame.  |nput Volt. 100V | 2 Values
--~-EF~-- InputVolt. 200V
—=0=—:= |nput Volt. 230V Load Input Cutrent [A]
1.0 Current Input Volt. | InputVolt. | Input Volt.
\\ [A] 100[V] 200[V] 2301V]
0.8 \\ 0.0 0.028 0.027 0.028
T N 0.4 0.149 | 0101 | 0.093
E 06 c.8 0.263 0.165 0.151
‘05 ’ > 1.2 0.374 0.228 0.208
5 0 /f‘ N 1.6 0.487 | 0289 | 0.264
£ . 2.0 3 . .
BT e e o ton
0.2 AR Y - LAk I — — — :
[ \ -
0.0 - - - - -
0.0 1.0 2.0 — " " -

Load Current [A]

Note: Slanted line shows the range of the rated
load current,
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Model LFA30F-15
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— InputVoit. 100V | 2, Values
-=-=-f£F-- InputVolt. 200V
—-=0=—-~= |Input Volt. 230V Load Input Power [W]
50 Current Input Voit, | Input Volt. | Input Volt.
\\ [A] 100[V] 200[V] | 230V]
40 \i . 0.0 1.00 1.30 1.50
g N 0.4 7.90 8.50 8.60
g 30 \ 0.8 15.10 15.40 15.50
5 A 1.2 2210 22.20 22.50
= ,./ \ 16 29.30| 29.00| 29.30
22 /'/’ N 2.0 36.80| 3590] 36.10
N 22 40.50 30.40 39.50
10 2 N — - - -
i \] = - _ -
N - - ——— T
0.0 1.0 2.0 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated

load curre

nt.
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Model LFA30F-15
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry _ Figure A
Object
1.Graph 2 Values
-==fl-~- Load 50%
—4A—— Load 100% Input Efficiency
86 T~ T Voltage [%]
- = - E “—‘TLE'A_ A Load 50% Load 100%
78 N B-Leo 75 79.5 788
N
S'? 70 \\ N 85 80.4 80.5
= 2 100 80.8 81.7
& 62 N N
c N 120 81.2 83.0
Q2
o 200 79.9 83.7
= b4 S
1 N AN 230 78.7 83.2
46 R S 264 775 82.5
38 \\ N 280 77.1 82.5
N N _ N N
30 A
50 100 150 200 250 300
Input Voltage [Vl
Note: Slanted line shows the range of the rated
input voltage.
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Model LFA30F-15
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —aA—— Input Volt. 100V | 2.Values
--~-EF-- InputVolt. 200V
—=0—-= I|nputVolt. 230V Load Efficiency [%)]
86 < Current Input Volt, | InputVolt. | Input Volt.
—Ea-;\%:?— [A] 100[vV] | 2000v] | 230[V]
78 N 0.0
AN : - N .
< 70 gl \: 0.4 762 | 708 | 70.0
= \ 0.8 79.7 78.1 77.6
5 62 \\
5 1.2 81.6 81.3 80.2
%_) 54 N\ 1.6 82.1 82.9 82.1
:\\ 2.0 817 | 837 | 832
48 N 22 81.6 83.9 83.7
S — - - -
38 Al
N - - _ -
30 - - - -
0.0 1.0 2.0 . R - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFA30F-15
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2 Values
-==f}=-- Load 50%
—2A—— Load 100% Input Power Factor
0.8 Voltage
v] Load 50% Load 100%
0.7 75 0.626 0.656
— A
5 o m& 85 0.603 0.633
5 O RESA 100 0.581 0.5610
pn N 120 0.551 0.581
8 05 A
g N - . 200 0.474 0.505
a N
0.4 = 230 0.457 0.488
264 0.438 0.470
0.3 280 0.430 0.461
0.2
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 LFA30F-15
Temperature 25°C
tem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —aA—— InputVolt. 100V | 2.Values
-=--BF~- InputVolt. 200V
—-—0—-- InputVolt. 230V Load Power Factor
0.8 Current Input Valt. | InputVolt. | Input Valt,
[A] 1000V] | 200]V] | 230[V]
0.7 0.0 0.357 0.236 0.234
o , AN 0.4 0.530 0.421 0.400
g 08 /r._-a—————*"“ﬂ:‘ 08 0574 | 0465 | 0445
= 05 I o :\{g;_-g 1.2 0.589 | 0.488 | 0.489
z / R i N 1.6 0.602 | 0.501 | 0.483
ol V4 Ez;i’” 2.0 0612 | 0511 | 0492
¥ 22 0616 | 0514 | 0495
03 | - - - -
l’ - - - -
02 - - - -
0.0 1.0 20 _ R _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 6 - BC-10360
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Model LFA30F-15 .
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
QObject
Input Voltage 100V
Frequency 60 Hz
Input T SV REV T RAVSRPY SAPUNE S RAPRRtars W auns B I, -1, 100 %
Current
[20A/div] Primary inrush current :

12.7 A
Secondary inrush current :

o WVNMMmm‘ﬂﬁMANWT 174
o LT

Time [50ms/div]
E?L(I)Z?c:tf] Primary inrush current :
coa [ AMAARARERRRR IJ EERERRRRRRRL s
v [— VAR R

Time [50ms/div]

= y

o
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Model LFA30F-15
Temperature 25°C
Item Leakage Current Testing Circuitry Figure B
QObject
1.Results
[mAl
Input Volt.
Standards 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
IEC60950 Both phases 0.15 0.30 0.37 Qperation
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.
8 - BC-10360
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Model LFA30F-15
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +15V2A
1.Graph 2.Values
---B-- Load 50%
—2&—— Load 100% Input Output Voltage
N Voltage [vi
15.30 N N V] Load 50% | Load 100%
N
15.20 S N 75 15.026 15.021
= N \ 85 15.026 15.021
2 15.10
o 100 15.026 15.021
S 1500 | WK e -l 120 15.026 15.021
O AN N 200 15,026 15.021
g ‘ N 230 15.026 15,021
14,80 \\ N 264 15.026 15.021
N 9 280 15.026 15.021
I\,
14.70 X N — - -
14.60 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 LFA30F-15
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +15V2A
1.Graph ——Ac—— Input Volt. 100V | 2. Values
-=-=-E-- InputVolt. 200V
—-—O—-- InputVolt. 230V Load QOutput Voltage [V]
Current Input Volt. | Input Volt. | Input Valt,
15.30 Q [A] 100[v] | 200{v] | 230v]
N 0.0 15.031 15.031 16.031
15.20 N
% \ 0.4 15.029 | 15.020 | 15.029
o 15.10 N 0.8 15,027 | 15.027 | 15.027
L 1500 T— B <8 1.2 15.025 | 15.025 | 15.025
5 A 1.6 15.023 | 15.023 | 15.023
= 14.890 a
8 2.0 16.021 15.021 15.021
14.80 :\\ 22 15.020 | 15.020 | 15.020
N - - - -
AN
14.70 N — - - -
14.60 — - - -
0.0 1.0 2.0 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10360
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Model LFA30F-15

Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +15V2A

Load Current

Min. Load (DA} «——
Load 100% (2A)

100 mV/idiv

Min. Load (0A) «——
Load 50% (1A)

100 mV/div

[nput Volt. 100 V
Cycle

1000 ms

Response. t1=t2=50us. Typ

t1

r 3

t2

A

R

g Wiy Y

400 us/div 2 ms/div

400 ps/div 2 ms/div

— 11— BC-10360
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Model| LFA30F-15
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +15V2A
1.Graph 2.Values
—2A—— |Input Volt. 100V
—-—0—-- |nputVolt. 200V Load Ripple Voltage [mV]
50 Current Input Velt. Input Volt.
\s [A] 100 [V] 200 [V]
= 40 \\ 0.0 10 10
E, \ 0.4 10 10
N
2 30 N\ 0.8 10 15
m Tt
£ / 1.2 15 15
= N\ 1.6 15 15
—_— 20 N,
a 2 2.0 20 15
(' 2y £t - | —Q
. L N 22 30 15
10—t~ s’ AN = - -
A\ = - 3
0 - - -
0.0 1.0 2.0 — 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] %W

T1

o
-~

N

Fig. Complex Ripple Wave Form

- 12 - BC-10360
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Model LFA30F-15
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +15V2A
1.Graph 2 Values
—A—— Input Volt. 100V
—-=0—"'- [nput Volt. 200V Load Ripple-Noise [mV]
100 < Current Input Volt. Input Volt.
90 \‘ fA] 100 [V] 200 [V]
80 \\‘ 0.0 15 30
z N 0.4 20 35
L N '\
8 e N 0.8 25 35
o A\ 1.2 35 35
Z 50
@ A\ 1.6 35 35
[STR. T3] LY
.9‘ 5 r—8-——- _K%/a 2.0 40 40
30 g-” >, -
_« < 2.2 45 45
20 [t = _ - -
10 N - _ -
N
0 - - -
0.0 1.0 2,0 — - "
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
St T2  [mVp-p]
v
."\'
A
< 1N N
T~ il
Fig. Complex Ripple Wave Form
- 13 - BC-10360




SEEH

CO$EL

Model LFA30F-15
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +15V2A
1.Graph 2.Values
~--fFF~~ InputVolt. 100V
——2&—— [nput Volt. 200V Ambient Ripple Voltage [mV]
100 < Temperature | Input Volt. Input Volt.
90 \\ \\\ [°C] 100 [V] 200 [V]
S 80 N N -30 60 50
£ ., > < 10 35 25
L~ n
S oo < N 0 25 20
3 o S N 25 20 15
- A\\‘: . AN 50 20 10
= 40 NI AN
= NCE \ - - -
X 30 A\ N A
o= - - -
20 \bh\_____ = AV = . N
G e
10 - N - - -
0 AY 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-10360
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. Model LFA30F-15
ltem Ambient Temperature Drift Testing Circuitry _Figure A
Object +15V2A
1.Graph —_—te  |nput Volt. 100V | 2.Values
---EF-- |InputVolt. 200V
——O—-- InputVolt. 230V Ambient Output Voltage V]
Temperature | Input Velt. | InputValt. | Input Volt.

16.30 N \\\\ [°C] 100[v] | 200[v] | 230[V]

15.20 N ) -20 15.027 15.027 15.027
= N ; 10 15027 | 15.028 | 15.028
[1}]
> 15.10 N 0 15.027 | 15.028 | 15.028
S 15.00 B—B;\—-!—H—!-!—H-Avu__u_ 10 15.027 | 15.027 | 15.027
"g ‘\ \\ 20 15.027 15.027 15.027
E 14.90 N 25 15.026 | 15.026 | 15.026

14.80 N \\ 30 15.025 | 15.026 | 15.025

14.70 S ) 40 15.022 15.023 15.022

' Q . 50 15.018 | 15.019 | 15.018
14.60 60 15.010 15.010 15.010
-40 -20 0 20 40 60 _ _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 . BC-10360
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Model LFA30F-15
ltem QOutput Voltage Accuracy Testing Circuitry  Figure A
Object +15V2A
1.0utput Voltage Accuracy
This is defined as the value of the oufput voltage, 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 - 2A
* Quiput Voltage Accuracy = +(Maximum of Qutput Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2 Values
ltem Temperature| Input Qutput Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage| - 0 264 0 15.036 10 £0.1
Minimum Voltage 50 85 2 15.018 )
- 16 - BC-10360
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Model LFA30F-15

ltem Time Lapse Drift

Temperature 25°C
Testing Circuitry  Figure A

QObject +15V2A

_ * The characteristic of AC200V is equal.

1.Graph 2.Values
Time since Output
start Voltage
15.30 [H] \%i
s 15.20 0.0 16.032
o 15.10 0.5 15.032
> 1.0 15.032
g 1500 2.0 15.032
‘g_ 14.90 3.0 156.032
8 14.80 4.0 15.032
5.0 15.032
14.70 6.0 15.032
14.60 7.0 15.032
0 2 4 6 10 8.0 15.032
Time [Hi
Input Volt. 100V
lL.oad 100%

17
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Model LFA30F-15

Item Rise and Fall Time

Temperature

Testing Circuitry Figure A

25°C

Object +15V2A

1.Graph
[ Load 100% Input Volt. 100V ]
Output |} [
Volt, i
[2vidiv]| |
0
[ Load 100% Input Volt. 200V ]
Output
Volt. i 1
[2vidiv]] |
0
vt o AWM
Volt, 0 I W\I
Time [50ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts . Th Tf
100V 120.8 5.0 125.8 22,5 17.0
200V 56.0 5.5 61.5 117.0 17.0
Output e b —\
Volt. \
Input
Volt,
- 18 BC-10360
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Model LFA30F-15
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +15V2A
1.Graph 2Values
---EF-~ Load 50%
—2&—— load 100% Input Hold-Up Time
1000 . — Voltage [ms]
— i 0,
S - V] Load 50% Load 100%
=
- =5 N 75 26 6
E, \: . /l/r’ 85 36 10
o 100 == = S 100 52 20
= 5. s LY 120 79 32
o. N &
2 N 200 238 116
- 230 319 158
* A N
= N 264 . 426 211
X 3 280 483 241
) N
50 100 150 200 250 300
Input Voltage [V]
This duration covers from Shut-cff 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-10360
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Model LFA30F-15
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry _Figure A
Object +15V2A
1.Graph —te— |nput Volt. 100V | 2.Values
--=-fF-- InputVolt. 200V
——0—-- I|nputVolt. 230V Load Time [ms]
—. 1000 , Current Input Volt. | InputVolt. | Input Volt.
E = < Al 100[v] | 200[v] | 230[v]
b N 0.0 - - -
E S T AN
- Al TELUN® o 0.4 132 560 742
s 100 == S — 0.8 67 298 399
@ I E— 12 44 202 272
"é& 1.6 30 150 203
3 10 ) 20 20 115 156
3 = 2.2 14 102 141
o hY
o - - - -
8 N
£ - - - -
‘g 1 - - - -
& 0.0 1.0 2.0 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10360
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Model LFA30F-15
Minimum Input Voltage
[tem for Regulated Output Voltage Testing Circuitry Figure A
QObject +15V2A
1.Graph 2Values
---FF+~-- Load 50%
——A—— Load 100% Ambient Input Voitage
100 Temperature v
\\‘ [°C] Load 50% | Load 100%
80 \\ \\ -20 35 62
N N
= N N\ -10 35 62
@ N K
E 60 \ ) 0 35 61
g \ T TNt 10 35 60
5 N\ 20 33 60
o 40 B, .,
£ B BN G- B . 0 - B Ol -] 25 34 59
AN N 30 34 58
\\ \\ 40 34 58
\\ \ 50 34 58
0 60 - 34 59
-40 20 0 20 40 60 — " "
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10360
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Model LFA30F-15
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +15V2A
1.Graph 2.Values
Input Volt. 100V
Input Voit. 200V Output Load Current [A]
20 Voltage Input Volf. Input Volt.
~ V] 100[V] 200[V]
. 16 = 15.00 2.00 2.00
] T\
o N \ \ 14.25 249 2,79
& 12 — \\ 13.50 2.56 2.86
< y 12.00 273 3.01
Z 8 10.50 2.91 3.18
o 9.00 3.11 3.32
4 - - -
0 - - -
0.0 1.0 2.0 3.0 4.0 _ _ _
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 8.2V to OV.
- 22 . BC-10380
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Model LFA30F-15
ltem Overvoltage Protection Testing Circuitry Figure A
Object +15V2A
1.Graph 2.Values
—A—— InputVolt. 100V
--=-&F-- InputVolt. 200V Ambient Operating Point [V]
21.0 Temperature Input Volt. Input Volt.
N \\ [°C] 100[V] 200[V]
\\ N 20 18.70 18.70
2. 200 10 18.64 18.64
[
‘5 N, pt 0 18.98 18.98
g N g
o \ 10 19.12 19.05
E 198.0 —
B < N\ 20 19.19 19.16
5‘{ N RN 25 19.26 19.26
18.0 N N 30 19.33 19.33
A\ N 40 19.47 19.47
\\ N 50 19.61 19.61
17.0 60 19.75 19.75
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-10360
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. Temperature Chamber
) N Electronic
- i I:I D D Electronic
»  Switch > »i Power Supply {—— » BE Load odl o
AC Power P Met N o8 v
ower Meter il
Supply Oscilloscope
A
h 4
™ Relay Unit |-
 y DVM

Data AcquisilionIControl Unit

Figure A

AC Input Line AC Voltmeter i Power Supply DC Ammeter Adjustable

g hr“ o ! Load

Fet
Effective value
> Voltmeter Leakage Current - Effective Value of VolimeterlV]
Value [A] 1k [
Figure B ( DEN-AN )

; AC Voltmeter Power Supply DC Ammeter Adjustable

-AC Input Line R N .

A

FG

1.5kQ2x0.1%

| |
| |
0.22yF1.0%

500Q+0,1%

% L'0FONOL

0.0220F+1.0%
| |

1]
Effective value

Voltmeter

Leakage Current Effective Value of Voltmeter[V]
Value Al 500 )

Figure B ( IEC60950-1)
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Ci= 22 yF
Temperature Chamber (Electrolytic capacitor)
Measuring
board
Dy —
N D I:I D > Power Suppl o » Electronic
AC Power " iad C1 :i: ™ DC Load
Supply Power Meter _“ — >
FaY o~
"
150mm .
je—=> Oscilloscope
BW:20MHz
Figure C
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