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load

Load Current [A]

Note: Slanted line shows the range of the rated

current.

Model LFP100F-48-Y
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —=A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
——O—-- Input Volt. 230V Load Input Current [A]
2.00 Current Input Volt. | Input Volt. | Input Volt.
\:\ [A] 100[V] 200[V] 230[V]
N 0.00 0.070 0.074 0.080
< 1.50 N 0.40 0.294 0.188 0.178
‘g /@KA 0.80 0.512 | 0.288 | 0.266
::; 100 1.20 0.732 0.387 0.352
5 & 1.60 0.936 0.486 0.435
g - N g 2.00 1168 | 0607 | 0527
0.50 / g e -0 2.10 1220 | 0619 | 0548
#71.5 .--8 \ 2.31 1.329 0.673 0.593
L N - - - -
0.00 - - - -
0.0 1.0 2.0 _ _ _ _
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model LFP100F-48-Y
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —2A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
——O—-- InputVolt. 230V Load Input Power [W]
200 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 200[V] 230[V]
\ 0.00 4.8 47 47
s 150 0.40 27.7 27.7 27.8
5 \L A | 0.80 498 488] 486
3 1.20 720| 698| 699
o 100 N
5 I 3N 1.60 92.8 90.4 90.2
3 L
£ /gr N 2.00 115.8 112.5 111.8
50 / 2.10 120.9 117.2 116.8
O 2.31 1319 1282] 1276
'/r N — - - -
0 - - - -
0.0 1.0 2.0 _ _ _ _
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Input Voltage [V]

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

Model LFP100F-48-Y
Temperature 25°C

item Efficiency (by Input Voltage) Testing Circuitry _Figure A

Object
1.Graph 2.Values

---fF-- Load 50%
—4&—— Load 100% Input Efficiency
100 Voltage [%]
N \Y| Load 50% Load 100%

92 \ N 75 77.9 82.7
< 84 At = . 85 79.4 83.4
~ P N A -f--0-- N8 100 81.1 84.5
é 76 N ‘ 120 79.8 85.5
%) 200 81.4 87.0
5 % N AN 230 81.3 87.3

60 \ :\ 264 81.5 87.5

5 N\ N 280 81.8 87.6

. N\ N ~ - -

44 \

50 100 150 200 250 300
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Note: Slanted line shows the range of the rated
load current.

Model LFP100F-48-Y
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object v
1.Graph ——A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
—-—O—-- |nput Volt. 230V Load Efficiency [%]
100 < Current Input Volt. | Input Volt. | Input Volt.
‘: [A] 100fv | 200rv; | 230[v]
92 { 0.00 - - -
— a4 B i, i 0.40 69.4 69.3 69.0
X P -
= Fﬂ/ 0.80 77.2 78.8 79.1
g 76 A : 1.20 80.2 82.8 82.7
E 48 o d :\ 1.60 83.0 85.2 85.4
w N 2.00 83.8 86.3 86.9
60 O 2.10 84.3 86.9 87.2
59 2.31 849 87.4 87.8
44 - - - -
0.0 1.0 2.0 _ _ _ _
Load Current [A]
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Input Voltage [V]

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

Model LFP100F-48-Y
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry _ Figure A
Object
1.Graph 2.Values
-=-=-fF-- Load 50%
—4A—— Load 100% Input Power Factor
1.0 Voltage
T v Load 50% | Load 100%
09 S 75 0.988 0.997
. TN \ 85 0.988 0.995
B 08 o 100 0.975 0.992
o 2\ 120 0.967 0.988
g 07 BN 200 0.887 0.945
i . 230 0.840 0.926
' - 264 0.795 0.897
05 280 0.579 0.665
0.4
50 100 150 200 250 300
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Note: Slanted line shows the range of the rated
load current.

Model LFP100F-48-Y
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— Input Volt. 100V | 2.Values
---f+-- Input Volt. 200V
—-—O—-- Input Volt. 230V Load Power Factor
1.0 Current Input Volt. | Input Volt. | Input Volt.
oo — g ﬁ Al 1001v] | 200v) | 230v]
' / g e-"T" A 0.00 0686 | 0318 | 0.258
S 0BT 0.40 0939 | 0737 [ 0678
FRYa4 S, ad X 0.80 0972 | 0.847 | 0.795
L.a_'; 06 ','/ 1.20 0.982 0.901 0.863
g ' 1.60 0.991 0.930 0.900
& 05 : 2.00 0991 | 0927 | 0.922
o4 |7 2.10 0992 | 0945 | 0926
s b 2.31 0993 | 0952 | 0.935
~ N - - - -
0.2 - - - -
0.0 1.0 2.0 _ ~ _ _
Load Current [A]
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Primary inrush current

Model LFP100F-48-Y
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input A ADINAAAAAAAAAAAA Load 100 %
‘Current
[20A/div] Primary inrush current :
13.7A
Secondary inrush current :
Input 1 ﬁ r\ ’ 41A
Voltage I \ J I
[100V/div] v
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input s WL st | Oad 100 %
Current
[20A/div] Primary inrush current :
335A
Secondary inrush current :
Input 23A
Voltage
[200V/div]
Time [50ms/div]

Secondary inrush current

BC-10706
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Model LFP100F-48-Y ‘
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Obiject
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 200 [V] 240 [V]
DEN-AN Both phases 0.27 0.35 0.37 Operation
One of phases 0.25 0.55 0.68 Stand by
IEC60950-1 Both phases 0.13 0.29 0.33 Operation
One of phases 0.25 0.53 0.64 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-10706
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50

100 150 200 250 300

Input Voltage [V]

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

Model LFP100F-48-Y
Temperature 25°C
ltem Line Regulation Testing Circuitry _Figure A
Object +48V2.1A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
Voltage I\Y|
48.50 N b [\ Load 50% Load 100%
N N
48.40 \\ N 75 48.191 48.188
> N 85 48.191 48.188
(9]
> 48.30 100 48.190 48.188
S 4820 ﬁw}dm:n g e | 120 48.191 48.188
3 et N N\ 200 48.191 48.189
g ' N\ 230 48.191 48.188
48.00 N N 264 48.191 48.189
X N
47.80 280 48.191 48.189
N - - -
47.80 A\

- BC-10706
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Model LFP100F-48-Y
Temperature 25°C
ltem Load Regulation Testing Circuitry _Figure A
Obiject +48V2.1A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
——O=—"- Input Volt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
48.50 \:\ Al 100[v] | 200[v] | 230[V]
48.40 ) 0.00 48.193 | 48.193 | 48.194
: N\
= 0.40 48.189 | 48.190 | 48.190
0]
> 4830 X 0.80 48.186 | 48.187 | 48.187
L 4820 g P h 1.20 48.186 | 48.187 | 48.187
§_ N 1.60 48.186 | 48.187 | 48.187
3 1 \ 2.00 48186 | 48.187 | 48.187
48.00 2.10 48.186 | 48.187 | 48.187
N 2.31 48.186 | 48.187 | 48.186
47.90 N
47.80 - - - -
0.0 1.0 2.0 ~ a B N
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10706
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Model LFP100F-48-Y
Temperature 25°C
ltem ‘Dynamic Load Response Testing Circuitry Figure A
Object +48V2.1A
Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
— | 1 t2 —
Min. Load (0A) «——
Load 100% (2.1A)
/'\\
100 mV/div
4 ms/div 4 ms/div
Min. Load (0A) «——
Load 50% (1.05A)
.
el
100 mV/div
4 ms/div 4 ms/div
- 11 - BC-10706
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Model LFP100F-48-Y
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +48V2.1A
1.Graph 2.Values
‘ —A—— Input Volt. 100V
——O—-- Input Volt. 230V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 N [A 100 [V] 230 [V]
™,
S 160 0.00 15 15
E 140 N J 0.40 25 35
o : 0.80 50 50
= 1.20 50 55
£ 100
° N 1.60 60 60
g 8 2.00 60 60
60 }._._;g/" 2.10 60 60
il N 2.31 65 65
20
rr N - - -
0 ' - - -
0.0 1.0 2.0 — a "
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] -
\2 .
AT SRR
< T1 S
N P
Fig. Complex Ripple Wave Form
- 12 - BC-10706
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Model LFP100F-48-Y
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +48V2.1A
1.Graph 2.Values
—2&A— Input Volt. 100V
—-—O=—-- Input Volt. 230V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 N [Al 100 [V] 230 [V]
- 160 3 0.00 30 35
E. 140 N . 0.40 45 45
o AN 0.80 65 65
2 00 > 1.20 70 65
@ N 1.60 70 75
g & =t 2.00 75 75
X g e A -
J 210 75 75
40 g N 2.31 80 85
=
20 N — R R
0 - - -
0.0 1.0 2.0 = N N
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\i/
A
N 7
Fig. Complex Ripple Wave Form
- 13 - BC-10706




— CO$EL

Model LFP100F-48-Y
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry _Figure C
Object +48V2.1A
1.Graph 2.Values
---EF-- InputVolt. 100V
—2&— Input Volt. 230V Ambient Ripple Voltage [mV]
200 N Temperature | Input Volt. Input Volt.
180 > N [°C] 100 [V] 230 [V]
AN AN
~ ~ -30 90 90
< 160 N
E ~ -10 80 80
140 . S —
a) o
2 120 AN AN 0 s
= >, N 25 60 60
= 100 ‘\\ 50 60 60
Q hm\ "«\ N \
g 80 \ug\ \ . _ _
¥ 60 N ~ ~fg ~ N N
40 X :\\ - - -
AN ™\
20 N ) \ N - - -
0 AN ~ ) )
-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.
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Model LFP100F-48-Y
Item Ambient Temperature Drift Testing Circuitry _Figure A
Object +48V2.1A
1.Graph —2A—— Input Volt. 100V | 2.Values
---E+-- Input Volt. 200V
—+—O—-- |Input Volt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
48.50 N Q‘ [°C] 100[V] 200[V] 230[V]
48.40 N W) -20 48.103 | 48.117 | 48.123
— . \\ \
pd \\ N -10 48.196 | 48.195 | 48.196
]
o 4830 N 0 48184 | 48.184 | 48.185
S 4820 m 10 48.185 | 48.185 | 48.185
5 20 48.184 | 48.185 | 48.185
£ 4810 AW O
3 \ 25 48.186 | 48.186 | 48.186
48.00 O \\\ 30 48.185 | 48.185 | 48.185
4750 AN N 40 48.184 | 48.186 | 48.184
' \\‘: ) 50 48.164 | 48.164 | 48.164
47.80 60 48.156 | 48.157 | 48.157
-40 -20 0 20 40 60 80 . - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10706
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1.0utput Voltage Accuracy

Temperature : -10 - 50°C
Input Voltage : 85 - 264V
Load Current : 0 - 2.1A

Output Voltage Accuracy

Model LFP100F-48-Y
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +48V2.1A

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.

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

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
ltemn Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage -10 85 0 48.204
. 120 0.1
Minimum Voltage 50 85 2.1 48.164
BC-10706
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Model LFP100F-48-Y
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry _ Figure A
Object +48V2.1A
1.Graph 2. Values
Time since Output
start Voltage
48.50 [H] V]
s 48.40 0.0 48.187
o 48.30 0.5 48.191
2 1.0 48.192
g 4820 2.0 48.192
§_ 48.10 3.0 48.192
8 48.00 4.0 48.191
5.0 48.191
47.90 6.0 48.191
47.80 7.0 48.191
0 2 4 6 8 10 8.0 48.191
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC230V is equal.
- 17 - BC-10706




D$EL

Model LFP100F-48-Y
Temperature 25°C
item Rise and Fall Time Testing Circuitry  Figure A
Object +48V2.1A
1.Graph
[ Load 100% Input Volt. 100 V
Output ||
Volt.
[10V/div]
0

( Load 100%

Input Volt. 230 V ]

Output |}
Volt.
[10V/div]
0
et o F—AMWVWAWAWW,
Voit.  ° A
Time [50ms/div] Time [20ms/div]
2 Values [ms]
Input VOIE Time Td Tr Ts Th Tf
100 V 196.5 16.5 213.0 34.4 79.6
230V 170.3 16.5 186.8 38.3 80.9
Output _9_0%’(________!;_ _____ N
Volt. 100//0‘/ I \
= —— r—— N
7
Input
Volt.
- 18 - BC-10706
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Model LFP100F-48-Y
Temperature 25°C
Iltem Hold-Up Time Testing Circuitry _ Figure A
Object +48V2.1A
1.Graph 2.Values
---BEF-- Load 50%
= Load 100% Input Hold-Up Time
1000 - Voltage [ms]
\‘\ \ V] Load 50% | Load 100%
_ A 75 58 29
£ \ 85 59 30
0 100 $\ ———————— 100 64 31
= i 4 120 65 31
—A——A—
=] A 200 67 34
3 1 N\ 230 69 35
o 5
N, > 264 72 36
X 3 280 74 38
1 AN
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-10706
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Model LFP100F-48-Y
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry _ Figure A
Object +48V2.1A .
1.Graph ——A—— Input Volt. 100V | 2.Values
---fF-- Input Volt. 200V
—-—O—"- |Input Volt. 230V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.
£ 2 [A] 100[v] | 200[v] | 230[v]
) 0.00 - - -
£ N
= g:,\ N 0.40 140 171 176
s 100 ~~g- % 0.80 _ 73 90 93
‘(E a‘ =
@ = - 1.20 48 64 65
“é& 1.60 38 45 50
N -
8 10 i 2.00 30 38 39
@ X 2.10 30 35 35
8 2.31 27 32 32
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-10706
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Model LFP100F-48-Y
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry _ Figure A
Object +48V2.1A
1.Graph 2. Values
-~--E--- Load 50%
—+4&—— Load 100% Ambient Input Voltage
100 Temperature \Y|
s \ [°C] Load 50% Load 100%
80 \\ \\ -20 39 47
s \ N 10 39 a7
(0] N N
3 60 \\ \‘ 0 | 39 47
5 \ 10 39 47
>
5 20 39 47
a 40 e [ - B =013 0—
c £ 3 A 2 O R IC R S Ll 25 39 47
N\ N 30 39 47
\\ \:\ 40 39 47
\\ 50 39 47
0 60 39 47
-40 -20 0 20 40 60 80 . - -

Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.
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Model LFP100F-48-Y
Temperature 25°C
Item Overcurrent Protection Testing Circuitry _ Figure A
Object +48V2.1A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
60 Voltage Input Volt. Input Volt.
3 \%] 100[V] 230[V]
Nt 45.6 4.91 4.89
= N 43.2 4.93 4.90
()] 40 ~
.‘UE’ 38.4 4.94 4.91
;D - - -
*g’_ - - -
5 20 — _ _
O
0 - - -
0 2 4 6 _ i j
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when the output
voltage is from 35V to OV.
- 22 . BC-10706
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Model LFP100F-48-Y
ltem Overvoltage Protection Testing Circuitry Figure A
Object +48V2.1A
1.Graph 2.Values
—=A—— Input Volt. 100V
-=--EF-- Input Volt. 230V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
\ \} [°C] 100[V] 230[V]
67 \\ N\ -20 56.68 56.56
% N -10 57.15 57.14
5 \\ \\ 0 57.67 57.55
ng', 63 N N 10 58.08 58.08
5 N \ 20 58.55 58.55
g N\ 25 58.84 58.78
© 59 N 30 59.08 58.96
N 40 59.55 59.49
T’ N\ \ 50 59.96 59.96
55 60 60.51 60.39
40  -20 0 20 40 60 80 — n n
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10706
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Temperature Chamber

Electronic E:ll:”:l

> ; Y J »| Electronic
AC Power ¥ Switeh - p Met . >} Power Supely ~~ | | DC Load 5 A
Supply ower Neter L.____ Oscil loscope
A
y
> Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
. Adjustable
. AC Voltmeter Power Supply DC Ammeter
AC Input Line __) > l > N Load
6 4
Effecti ]
> 33&;;:? ue Leakage Current Effective Value of Voltmeter[V]
Value A1 = 1k [
Figure B ( DEN-AN )
Adjustable
. AC Voltmeter Power Supply DC Ammeter
AC Input Llne_> > . N Load
e A
1. 5kQ+0. 1%
500Q=+0. 1% N
I i
— 0. 22uF +1. 0%
S
0
H
o
0. 022uF +1. 0% |3
| |
[
Effective value Effective Value of Voltmeter [V]
P Voltmeter Leakage Current _ ETTECLIVE Value of Voltmete
Value [A1 — 500 [Q]

Figure B ( IEC60950-1 )
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Cl= 22 ufF
(Electrolytic capacitor)
Temperature Chamber
Measuring
ST board
| N o ol Elestronic
AC Power | " c1 DC Load
Supply Power Meter >
fal o
181%
150mm
<> OﬂgiIIOﬁgone
: z

Figure C
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