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Model LFA100F-15
Temperature 25°C
itermn Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A— InputVoit. 100V | 2 Values
---t--- InputVolt. 200V
—-—0O— = [nputVoit. 230V Load Input Current [A]
2.0 ‘ : Current Input Volit. | Input Volt. | Input Volt.
N _ Al 100[V] | 200[vV] | 230[V]
s 0.00 0.055 | 0.078 | 0.087
< 15 BN 1.40 0.301 0.182 | 0.175
= NS 2.80 0541 | 0287 | 0.263
3 . _ 4.20 0.782 0.398 0.356
= N 5.60 1026 | 0513 | 0454
5 5 i\&'m 6.70 1219 | 0604 | 0532
05 AL 7.37 1.337 | 0661 | 0.580
N . - y 5
0.0 f : i ‘ i \ — : - -
0 2 4 6 8 — i - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Load Current [A]

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

Model LFA100F-15
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2. Values
---fr--- InputVolt. 200V
—~:—0—-— |InputVolt. 230V Load Input Power [W]
200 : Current Input Velt. | Input Volt. | Input Volt.
| \\\ [A] 100[v] | 200[v] | 230[V]
\ 0.00 3.0 3.3 3.4
g : \ 1.40 28.0 28.8 28.9
5 ‘ 2.80 53.2 51.7 51.86
3 420 775 75.1 74.7
A 100
5 5.60 101.8 98.6 98.2
g 6.70 1211| 1172| 116.8
7.37 132.9 128.7 128.0
0 _ - - -
0] 4 6 8 _ _ _ _
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Input Voltage [V]

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

Model LFA100F-15
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2 Values
---fFt+--- Load 50%
—A—— Load 100% Input Efficiency
90 ‘ ; ‘ _ Voltage [%0]
i ’,&——A—%:;—A V] Load 50% Load 100%
50 AT gl --8--f-8 75 78.7 80.6
- AN ) 85 79.8 82.1
Pl Y - N
: \ \ 100 80.3 83.2
Z 70 <
g N 120 81.1 84.0
2 : : ‘
K3 i | 200 82.6 85.9
™ b
i 00 f—= N 230 82.7 86.2
N N 264 83.0 86.2
~ 5 280 83.0 86.4
AN 5 A - - :
40 H \: | I |\ i
50 100 150 200 250 300
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Load Current [A]

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

Model LFA100F-15
Temperature 25°C
Item Efficiency {(by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2. Values
~----- |nputVolt. 200V
— ~0—-— InputVolt. 230V Load Efficiency [%]
90 ! Cuirrent Input Voit. | Input Volt. | Input Volt.
. S — el ;,,,—}ﬁ:;sa - [A] 100[v] | 200[v] | 230[V]
80 = 0.00 - - -
—_ - , : \ 1.40 71.9 72.4 72.2
R % :
= IRAN 2.80 78.8 81.1 81.2
& 70 N
= i ! \ : 4.20 81.3 84.0 84.2
2 | N 5.60 826 | 853 | 855
5 60 -}
§ 6.70 83.2 85.9 86.2
' ' 7.37 83.3 86.1 86.4
50 s : — - - -
40 - . i _
0 2 4 6 8 — i} i -
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Input Voltage [V]

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

Model LFA100F-15
Temperature 25°C

Item Power Factor (by Input Voltage) Testing Circuitry  Figure A

Object
1.Graph 2 Values

---f+--- Load 50%
—&—— Load 100% Input Power Factor
1.0 A Voltage
AN ol ; V] Load 50% | Load 100%

0.9 \; ~ . 13 \ 75 0.992 0.999
5 1 \1 : “‘n‘k 85 0.989 0.998
o 08 : . 100 0.986 0.994
‘= N ; 120 0.979 0.991
¢ 07 - :
2 N N 200 0.920 0.969
- 06 N 230 0.882 0.954

' N N 264 0.828 0.911

0.5 s N 280 0.766 0.824

oa L INC | 0

50 100 150 200 250 300

BC-10477




SEEH

— CO$EL

Model LFA100F-15
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---£+--- Input Volt. 200V
—-—0—-— Input Volt. 230V Load Power Factor
1.0 - — Current Input Voit. | Input Volt. | Input Volt.
f‘—’? g ‘\a ;'5 [A] 100[v] | 200(v] | 230pv]
0.8 / R N 0.00 0.537 | 0.210 0.171
' / a4, >~
. o : | 1.40 0.964 | 0.789 0.719
het '7 g
s |/ 4 NE 2.80 0.983 | 0901 | 0853
L 06 " ‘
4 ) 4.20 0.991 | 0942 | 0912
2 e 3 5.60 0.993 | 0.961 0.942
o 04 o
K] =~ 6.70 0.9094 | 0.969 | 0.954
K N 7.37 0.996 | 0973 | 0.960
o2 @ : :
g ! INE — - - -
: <> _ - R R
| :
00 : | . v L ] \ H " _ _ _
0 2 4 B 8 _ _ _ N

Load Current [A]

Note: Slanted line shows the range of the rated
load current,
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Input lﬁAvnvn _ A‘,,ﬂ‘,%.,ﬂ.,nv#vavwn.,n‘.ﬁ..f AAAAA E;Z?:luency 133 :’Ioz
Eo_zr;;:v; ; | | ] | Primary inrush current :
R 1 A
o A

| | | lTime | | | | | [50ms/div]
E?L(;Zf;itr] ‘ ‘ 3 Primary inrush current :
o w11 L A
O 1

| | J ;Time ; | ; | | [50ms/div]
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Model LFA100F-15
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards pu ¥o 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 0.87 stand by
IECB0950-1 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 choosing the larger one.
8 - BC-10477
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Model LFA{100F-15

ltemn Line Regulation

Temperature

Testing Circuitry  Figure A

25°C

Object +15V6.7A

1.Graph

---&F--- Load 50%
——— Load 100%

15.40

15.30

156.20

16.10

15.00

Output Voltage [V]

14.90

14.80

14.70
50 100

input voltage.

150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated

2.Values

Input Output Voltage
Voitage [V]

V] Load 50% Load 100%

75 15.140 15.129

85 15.140 15.128
100 15.140 15.128
120 15.140 15.128
200 15.140 15.128
230 15.140 15.128
264 15.140 15.128
280 15.140 15.128

BC-10477
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Model LFA100F-15
Temperature 25°C
item Load Regulation Testing Circuitry _ Figure A
Object +15VB.7A
1.Graph —A—— Input Volt. 100V | 2.Values
---f+--- Input Volt. 200V
——0O—-— Input Volt. 230V Load Qutput Voltage [V]
‘ Current tnput Volt. | Input Volt, | Input Volt.
15.40 \} ‘ [A] 100[V] | 200[v] | 230[V]
15.30 N 0.00 15147 | 15147 | 15.147
— . I \
> . L 1.40 15144 | 15144 | 15144
g 1520 :
= NE 2.80 15.141 | 15.141 | 15.141
S 1510 ; - l— 4.20 15.135 | 15.135 | 15.135
5 ﬁ ——————Y] 5.60 15133 [ 15.133 | 15.133
E 15.00 , - 6.70 15128 | 15.128 | 15.128
14.90 : s 7.37 15.127 | 15127 | 15.127
‘ ‘ i S -- - - -
' i AN
14.80 3 . — — - : :
14,70 — LA - - . -
0 2 4 6 8 — - i -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFA{100F-15
Temperature 25C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +15VB.7A
Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
| I
Load Current
t1
Min. Load (0A) «——

Load 100% (6.7A) |

: SRR ' L 1 |

—_ — . i e

50 mV/div BN N
2 ms/div 2 ms/div
Min. Load (QA) «——
Load 50% (3.35A) ! :
: I~
1 o [~ P
2N |
|
50 mV/div | ' ‘
2 ms/div 2 msidiv
- 11 — BC-10477
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Model LFA100F-15
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +15V6.7A
1.Graph 2 Values
—2A—— Input Volt. 100V
——0—-— |Input Volt, 230V Load Ripple Voltage [mV]
200 - Current Input Volt. Input Volt.
180 | \\ 3 [A] 100 [V] 230 [V]
= 160 BN ‘ 0.00 15 15
E 140 \\ 1 1.40 25 25
o : : T 2.80 30 30
& 120 : i ;
= : : Y 4.20 30 30
£ 100 ; : ; AN
> ; : — 5.60 35 35
g % ANE 6.70 40 40
r 60 — N[O 7.37 50 50
40 - M
. | a ; - ‘ N s - -
1 ' N - - -
0 L NN _ _ N
0.0 2.0 4.0 6.0 8.0 . _ j
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] j—ﬁ
| |
] I ] T L) l ] | ‘
T1
Fig. Complex Ripple Wave Form
- 12 - BC-10477
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Model LFA100F-15
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Cbject +15V6.7A
1.Graph 2Values
——2A—— input Volt. 100V
—-—0—-— Input Volt. 230V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 ; \\\ [A] 100 [V] 230 [V]
< 160 | N 0.00 45 45
€ 140 | - \\ 1.40 45 45
o i AN 2.80 50 50
a 120
g 100 A 4.20 80 55
& f BN 5.60 60 60
2 80 : : —\
i?:_ % j :& 6.70 65 65
%0 =il 7.37 75 75
40 — s = ; .
l ; S
20 1 RN - - -
0 ‘ : * - . -
0.0 2.0 4.0 6.0 8.0 — i B
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted iine shows the range of the rated
load current.
T1: Due to AC Input Line
T2: Due to Switching
Ripple-Noise
Stte 12 [mVp-p]
\
T1
-~
Fig. Complex Ripple Wave Form
- 13 - BC-10477
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Model LFA100F-15
-ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +15V6.7A
1.Graph 2.Values
---fF--- Input Volt. 100V
—2&—— Input Volt. 230V Ambient Ripple Voltage [mV]
200 < . Temperature | Input Volt. Input Volt.
180 \\ - ' I°C] 100 [V] 230 [V]
S 160 ‘ \\\ | N -30 130 130
£ ; ; N -10 70 70
= 140 : — N
& 120 _E!\ EERAN SN 0 %0 a
= N A 25 40 40
< 100 ! ;
- NP _ AN 50 35 35
— 80 : - ! by
g AN - : :
r 60 N S : — - -
40 — \E-:;\éfﬁ—; - _ -
: N N
20 — : < __ _ _
0 | \ : . i i . L ;. = _
-40 -20 0 20 40 60 — i 3
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10477
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Model LFA100F-15

ltem Ambient Temperature Drift

Testing Circuitry  Figure A

Object +15VB.7A

1.Graph —A——— Input Volt. 100V | 2.Values
---f-~- Input Volt. 200V
—-—C—— I[nput Volt. 230V Ambient Output Voltage [V]

: ‘ Temperature | Input Voit. | Input Volt, | Input Volt.

15.40 5 ::« . ‘ j ; :\\ [°C] 100[V] | 200[V] | 230[V]
1530 N S -20 15.109 15.108 15.109
> | :: \ D -10 15117 | 15117 | 15117
S 1520 3 — ] ] 0 15120 | 15120 | 15.120
§ 15.10 ; r.ﬂxrf-—ﬂ—ﬂ?—ﬂ‘\rs"ﬂ 10 15123 15.123 15.123
E._ 15.00 — \ : ; N 20 15.126 15.126 15.126
8 : N\ 25 15.128 15.128 15.128
14.90 N b 30 15129 | 15129 | 15129
14.80 ; \\i N 40 15131 15.131 15.131

' Y ) 50 15129 | 15129 | 15.129

a0 Lt N AN 60 15125 [ 15.125 | 15.125

-40  -20 0 20 40 60 80 — ; i} B
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-10477
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Model LFA100F-15

ltem Output Voltage Accuracy Testing Circuitry  Figure A

Object +15V6.7A

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
lLoad Current : Q0 - 8.7A
* Output Voltage Accuracy = x(Maximum of Qutput Voltage - Minimum of Qutput Voltage) / 2
Output Voltage Accuracy

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage

2.Values
temn Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 40 85 0 15.147
.>.(I T e +15 0.1
Minimum Voltage -10 200 6.7 15.117
- 16 - BC-10477
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Model LFA100F-15
Temperature 25°C
[tem Time Lapse Drift Testing Circuitry Figure A
Object +15V6.7A
1.Graph 2 Values
Time since Output
‘ : ‘ start Voltage
15.40 e [H V]
15.30 o ‘ 0.0 15.141
> — — 0.5 15.128
o 1520
2 . ‘ 1.0 15.128
g 1810 = 2.0 15.128
:S_ 16.00 ‘ 1 | 3.0 15.128
8 14.90 f 3 i I ‘ 4.0 15.128
: 5.0 15.128
14.80 6.0 15.128
14.70 — EEE—— 7.0 15.128
0 2 4 6 8 10 8.0 15.128
Time [H]
Input Volt. 100V
Load 100%

* The characteristic of AC230V is equal,

- 17 - BC-10477
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Model LFA100F-15
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
QObject +15VB.7A
1.Graph
[ Load 100% Input Volt. 100V ]
Output f
Volt, i ]
[2vidivi| L 3
0
[ Load 100% Input Volt. 230V ]
Output (
Volt. i ]
[2v/div| k- -
0
vnt | MMMV, | |\
Volt.
Time [100ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100v 195.0 10.0 205.0 35.8 203
230V 173.0 10.5 183.5 39.0 20.3
Output __ggo’z________: pp—— —_—
Volt. 100//0“/ I \
Input
Volt.
- 18 BC-10477
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Model LFA100F-15
Temperature 25°C
item Hold-Up Time Testing Circuitry Figure A
Object +15V6.7A
1.Graph 2.Values
---f+--- Load 50%
= Load 100% Input Hold-Up Time
1000 = Voltage [ms]
— \ V] Load 50% | Load 100%
kN 75 67 34
T N
£ \ ; 85 69 35
g 100 == = 100 70 36
£ e — 120 72 37
';-' m N A r X =1 S -\4““
2 N AN 200 75 38
=
:(E 10 . } \\ : 230 76 39
—— = 264 79 40
Ay [N f
5 N 280 80 41
N N — - -
1 L \i |
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-10477
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Model LFA100F-15
Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +15V6.7A
1.Graph —A—— Input Volt. 100V | 2 Values

---fF~=-- Input Volt. 200V
—-—C—-— Input Voit. 230V Load Time [ms]

1000 Current Input Valt. { Input Volt. | Input Vo,

g == [A] 100[v] | 200[v] | 230[V]
Y 0.00 - - -

£ : A
[ ‘ E\ i é 1.40 151 169 172
g 100 — % e 2.80 83 89 92
2 : : B P Al 4.20 58 61 62
“g’ — | AN 5.60 43 46 46
g 10 | 6.70 35 38 38
@ 7.37 34 35 35
3
c
£
I
(2]
=

Load Current [A]

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

- 20 - BC-10477
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Model LFA100F-15
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuifry Figure A
Object +15V6.7A
1.Graph 2.Values
---f+-~- Load 50%
—A—— Load 100% Ambient Input Voltage
100 — . Temperature [V]
| N\ N [°C] Load 50% | Load 100%
80 Y - \\ ' -20 50 63
— N N
> : N -10 50 63
) hw—\&—ﬁs 0 50 63
o 60 - A3 : . |
§ N o | 10 50 63
Ll N L el = B = I = I © e = I |
3 . N\ N 20 49 62
£ \\ \\ 25 49 62
N ; N 30 49 62
20 < 40 49 62
N N
\‘ ‘ \ 50 49 62
0 ' ‘ — 60 48 62
40 20 0 20 40 60 80 ~ " -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
21 - BC-10477
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Model LFA100F-15
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +15V6.7A
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 3 15.00 6.78 6.77
= NS 14.25 8.92 8.92
o ~
g 12 =~ 13.50 8.94 8.87
S 12.00 9.03 9.01
5 8 10.50 9.06 9.04
5
3 ¥ 9.00 9.13 9.13
4 i 7.50 9.21 9.23
‘ _ 6.00 9.23 9.31
0 . ) ' 4.50 9.07 9.29
4 8 12 3.00 9.10 9.20
Load Current [A] 1.50 9.18 Q.27
Note: Slanted line shows the range of the rated 0.00 872 Q27
load current.
- 22 . BC-10477
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Model LFA100F-15
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +15V8.7A
1.Graph 2 Values
—A—— Input Volt. 100V
---tF--- Input Volt. 230V Ambient Operating Point [V]
210 Temperature Input Valt. Input Valt.
\\ \ [°C] 100[V] 230[V]
_ \\ N -20 18.85 18.59
2. 20.0 < 10 18.76 18.76
< N, 0 18.94 18.88
a , N ; |
o \ , 10 19.06 19.00
£ 19.0 e
5 r_ﬁ,{ﬂ’ N 20 19.17 19.17
g Py — 25 19.23 19.23
18.0 N § < 30 19.29 19.29
\ \ 40 19.46 19.40
Q N 50 19.58 19.52
17.0 : 60 19.70 19.70
-40 20 0 20 40 60 80 - - -
Ambient Temperature [°Cj
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
. 23 . BC-10477
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Temperature Chamber
Electronic |:I D D T LTI -
. Electronic
—»|  Switch | —» P Power Supply - > o) -
i i DG Load 1%
AC Power i 5
Power Meter Oscioscope
Supply s
]
v 1
P Relay Unit
P
L1 o DVM
Data Acquisition/Control Unit
Figure A
AG Input Line AC Voltmeter ' Power Supply | DC Ammeter Adt'sib'e
. i 0a
—» > i~ -
T o S ,;,:.i
FG A
1k
Effective value
| Voltmeter Leakage Current _ Effective Value of Volimeter(V]
Value Al 1k [Q]
Figure B ( DEN-AN )
[ e L'_'T.'.TZ'T:.:;"',’T,‘L'% n
AC Input Line AC Voltmeter E“ Power Supply % DC Ammeter Ad"ESt:ble
. B 0a
> —> >

{ H
Pommmrmmn ey §

1.5k0+0.1%

0.22)F+1.0%

500010.1%

%L 0FUNM0L

0.022uF +1.0%
| |

Effective value

L Vollmeter Leakage Current _ Effective Value of Voltmeter[V]
Value [A] 500 {0
Figure B ( IEC60950-1)
- 24 - BC-10477
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Ci= 22 yF
Temperature Chamber {Electrolytic capacitor)
Measuring
board
m n T LRI s i
- |:] |:| I:l r »| Electronic
AC Power i DC Load
Supply Power Meter P
i a 3
1%
150mm -
Oscilloscope
BW:20MHz

Figure C
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