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Model LFAT50F-48
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A—— InputVolt. 100V | 2.Values
---£--- InputVolt. 200V
——0O—-— InputVolt. 230V Load Input Current [A]
Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[V] | 200[vV] | 230[V]
4 , § ' 0.0 0.077 0111 0.124
<€ \\ | 06 0428 (0.254 0.242
*g _\ 1.2 0.793 0.428 0.388
5 \ 1.8 1.110 0.577 0.520
% , \ 2.4 1483 | 0.756 | 0674
< 3.2 1.814 0.913 0.809
35 1.976 0.991 0.879
0 ‘ 5 : : : : — - _ -
0.0 1.0 20 3.0 4.0 — n B N

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 LFA150F-48
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —b—— InputVolt. 100V | 2.Values
---fF--- InputVolt. 200V
— —0— = InputVolt. 230V Load Input Power [W]
Current Input Volt. | Input Volt. | Input Voit.
Q [A] 100[v] |. 200[v] | 230[V]
400 \ 0.0 3.9 4.2 4.2
=3 \ 0.6 39.8 39.0 39.1
= N 1.2 76.7 74.8 74.6
g N 18 1088 1058| 1055
o
= N| 2.4 146.4 | 1421 1416
2 200 A
= - 3.2 179.7 173.5 172.8
i\ 3.5 196.2 189.4 188.6
0 N . : : :
0.0 1.0 2.0 3.0 4.0 — N N N
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Model LFA150F-48
Temperature 25°C
Iltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
-=--FF-~ Load 50%
———2&—— Load 100% Input Efficiency
a0 | ‘ = Voltage [%]
-——-ﬁ'——ﬂ——l?—
- .E_—--_ - _"'—"_ . _}E}_ﬁ\} - V] Load 50% Load 100%
80 : \ 75 81.0 83.5
- L N\ 85 82.0 845
5, N S
N N 100 82.6 . 855
z 70 N
c \ 120 83.5 86.4
Q
2 200 84.5 88.0
Lj 60 N N 230 84.6 88.2
N N 264 84.8 88.6
50 N N 280 85.0 88.6
N N — - -
a0 LI\
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-48
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---E-- |InputVolt. 200V
— —0—-- [nputVelt. 230V Load Efficiency {%]
90 . = Current Input Volt. | Input Volt. | Input Volt.
| ;_;E_:-:_ﬂ""_fv_ ‘ [Al 100[V] | 200[V] | 230[V]
80 .—’g’ N 0.0 _ _ _
- Y N\ 06 724 | 734 | 734
= - 4 \ 12 814 | 829 | 83
> 70 ‘\ . . . 2
= 1.8 837 856 85.8
= 2.4 85.2 87.2 87.5
w 60
\\ 32 85.5 88.0 88.2
N 3.5 85.6 88.0 88.4
50 \\ - - - -
.\\ - - - -
40 - - - -
0.0 1.0 20 3.0 4.0 __ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model LFA150F-48
Temperature 25°C
Iltem Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2 Values
---fF+--- Load 50%
—&—— Load 100% Input Power Factor
Voltage
V] Load 50% Load 100%
‘ 75 0.986 0.998
C 1 T 85 0.981 0.995
Sosl I\ -
o o 100 0.974 0.991
- ~ . 120 0.963 0.984
g 0.7
3 200 0.900 0.950
Yo | 230 0.862 0.929
: . 264 0.809 0.892
0.5 s : ‘ 280 0.776 0.869
0.4 NN
50 100 150 200 250 300
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model | LFA150F-48
Temperature 25°C
ltem Power Facior (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Ipput Volt. 100V | 2.Values
---fF--- Input Volt. 200V
—-—0O—-— Input Volf. 230V Load Power Factor
1.0 ! - == i , Current Input Volt. | Input Valt. | Input Volt.
m—/ﬂ"—%_ =t :-\.-33—'-’6 Al 100[v] | 200[v] | 230[V]
0.8 / et T : 0.0 0.501 | 0.188 | 0.147
. [z i 06 0930 | 0768 | 0.701
S e /7 5 ; 1.2 0.966 | 0.879 | 0.835
s 7 ; J 1.8 0.979 | 0.917 | 0.883
3 7 ! N 2.4 0.987 [ 0940 | 0913
R R 32 0.991 | 0950 | 0929
7 R 3.5 0993 | 0955 | 0.933
02g < - ) ; -
0.0 : \\\: - - - .
0.0 1.0 2.0 3.0 4.0 _ _ _ -

BC-10487
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Meodel LFAT50F-48
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100 v
Frequency 60 Hz
Input NS N A A Load 100 %
Current
[20A/div] - Primary inrush current :
15.1 A
‘ Secondary inrush current ;
AR AN
Voltage
Hoovidi] AL ALY
Viv i vy
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
input y— R P e e W WSS B o -1 100 %
Current
[20A/div] Primary inrush current ;
30.3A
Secondary inrush current :
Input 12A
Voltage
[200V/div]
Time [50ms/div]

Primary inrush current Secondary inrush current
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Model LFA150F-48
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 fV] 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 chocsing the larger one.
8 - BC-10487




— CO$EL

SEEH

Input Volitage [V]

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

Model LFA150F-48
Temperature 25°C

ltem Line Regulation Testing Circuitry  Figure A

Object +48V3.2A
1.Graph 2.\Values

--~-t+=--- Load 50%
A L.oad 100% Input Output Voltage
Voltage vl
48.30 ‘ \\ s V1 Load 50% Load 100%
S N

4820 < = 75 48.043 48.036
= j A 85 48.043 48.035
® 4810 AN .
= ! } 100 48.043 48.034
S 4800 N 3 120 48.042 48.033
5 RN | ; N 200 48.042 48.033
£ 47.90 : S
E N . 230 48.042 48.033

47.80 N \\‘ 264 48.042 48.031

N N
4770 N N 280 48.041 48.030
A N - § :
47.60 HAV ——
50 100 150 200 250 300

BC-10487
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Model LFA150F-48
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +48V3.2A
1.Graph —A~——— Input Volt. 100V | 2.Values
---£t-~- Input Volt. 200V
——0—'= Input Volt. 230V Load Cutput Voltage [V]
Current Input Volt. | Input Velt, | Input Volt.
48.30 \\: [A] 100fV] | 200[V] | 230[V]
48.20 N 0.0 48.069 48,070 48.070
— . : ! \
= ‘ \\ 0.6 48.051 48,052 48.051
] : :
o 48.10 S 1.2 48.044 | 48.046 | 48.045
] L ‘ B B—¢ 1.8 48.039 48.039 48.038
S 48.00 : N
5 — 2.4 48.035 | 48.036 | 48.035
£ 47.90 5
8 ’ : 3.2 48.034 48,033 48.033
47.80 b 35 48.032 48,032 48.031
Ay . - - -
47.70 ht
\ - - - .
47.60 AN - i ; -
0.0 1.0 2.0 3.0 4.0 — _ 3 _
Load Current [A]
Note: Slanted line shows the range of the rated
ioad current.
10 BC-10487
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Model LFA150F-48
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +48V3.2A
Input Volt. 100 V Response. t1=t2=50us. Typ
Cycle 1000 ms
|
Load Current
t1
Min. l.oad (QA) ——
Load 100% (3.2A) :
| L
| i
500 mV/div T ]
10 ms/div 10 ms/div
Min. Load (0A) «——

Load 50% (1.6A) » |

500 mv/div ; . L

10 ms/div 10 ms/div
— 11 = BC-10487
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Model LFA150F-48
Temperature 25°C
Iltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Ohject +48V3.2A
1.Graph 2 Values
—2A—— Input Volt. 100V
—-=CG—-= |nput Volt. 230V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt,
180 \\\ [A] 100 [V] 230 [V}
< 160 | | : N ‘ 0.0 30 30
g ‘ i l NI 0.6 30 30
o —— o 12 45 45
m : ‘ .
> 120 -
2 S 1.8 50 50
£ 100 ! :
= S 2.4 65 65
g % — 1 P vl 3.2 80 80
& 60 — AT A
: ,a—"’a/ - 3.5 80 80
40 T AV
[ - : . : - - ‘
20 N : \ - _ _
' N,
0 i A\ _ - -
0 1 2 3 4 ~ i "
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]
| I
I I | v ™ I | |
P T1
Fig. Complex Ripple Wave Form
- 12 - BC-10487
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Model LFA150F-48

ltem Ripple-Noise

Temperature 25°C
Testing Circuitry  Figure C

Object | +48V3.2A

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

S e 12 [mVpp
i

Liiad

T1

Fig. Complex Ripple Wave Form

Ripple-Noise

1.Graph 2 Values
——A—— Input Volt. 100V
—-—0—-— Input Volt. 230V Load Ripple-Noise [mV]
200 . < Current Input Volt. Input Volt,
a0 j } \\ IA] 100 [V] 230 [V]
e - \ 0.0 40 40
€ 140 5 2 at =
= \\ 1.2 50 50
» 120
2 } _ \\ 1.8 60 60
< 100 I P 2.4 75 75
B 80 : : f e : .
= - P AN 3.2 90 90
a0 : : ' : B
‘ j I 3.5 a0 a0
40 . : L\\ -- - -
20 :\\ - - -
0 — . - '
0 1 2 3 - - -

- BC-10487
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Model LFA150F-48
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure C
Object +48Y3.2A
1.Graph 2.Values
---fF--- Input Volt. 100V
—24—— Input Volt. 230V Ambient Ripple Voltage [mV]
200 : ‘ Temperature | Input Volt. Input Volt.
N SEEEERN .
180 — & \ 9 [*C] 100 [V] 230 [V]
A N N ]
= 160 N R — -30 190 190
e N\ N |
E 14 \ i RN ; -10 115 115
— 140 NS N s
S 120 SIS RN 0 8 85
2 LN L\ 25 80 80
o < BN 40 75 70
= 80 N —
.% \\\\ \\{ 'y - - N
¥ 60 < < — _ i
40 LN ; \\: : - - -
N\ i i i
20 o ' ) i T - - -
0 ‘ \ N N i — - i
-40 20 0 20 40 60 - - -

Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Cscilloscope.

Note: Slanted line shows the range of the rated
ambient temperature.

. 14 - BC-10487
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Model LFA150F-48
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +48V3.2A
1.Graph —A—— Input Volt. 100V | 2.Values
~==fF=-=-- Input Volt. 200V
——0O—-— Input Volt. 230V Ambient Output Voltage [V]
: Temperature | InputVolt. | Input Volt. | Input Volt.

48.30 ; N : _ \\: [°C] 100[v] | 200[v] | 230[V]
48.20 Y N -20 48,015 48.014 48.013

— . N :

= N S -10 48.016 | 48.014 | 48.014

[eb} ; :

o 48.10 | BN 0 48.014 | 48.013 | 48.013

S 48.00 = y 10 48.024 | 48.023 | 48.023

5 . N 20 48.031 | 48.030 | 48.030

£ 4790 \

8 ’ N\ ] 25 48,034 48.033 48.033
47.80 \} i s 30 48.037 | 48.035 | 48.035
4770 N R 40 48.040 48.038 48.037

' Q | \‘: 50 48.025 | 48.024 | 48.023
47 60 i : 60 48.005 | 48.003 | 48.003
-40 20 0 20 40 60 80 — - _ -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10487
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1.0utput Voltage Accuracy

* Qutput Voitage Accuracy (Ration) =

: 10

0 -

40°C
- 264V
3.2A

Output Voltage Accuracy

Rated Qutput Voltage

Model LFA150F-48
ltem Quiput Voltage Accuracy Testing Circuitry  Figure A
Object +48V3.2A

x 100

This is defined as the value of the output voitage, regulation load, ambient temperature and
input voitage varied at random in the range as specified below.

Temperature

Input Voltage : 85

Load Current

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

2.Values
ltern Temperature | Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxirmum Voltage 40 85 0 48.038
. +33 0.1
Minimum Voltage 0 264 3.2 47.973
BC-10487
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Model LFA150F-48
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +48V3.2A
1.Graph 2. Values
Time since Cutput
start Voltage
48.30 [H] (V]
4820 0.0 48.061
2.
o 48.10 0.5 48.032
2 1.0 48.033
o 4800 2.0 48.036
§_ 47.90 3.0 48.036
3 47.80 4.0 48.037
5.0 48.037
47.70 6.0 48.037
47.60 7.0 48.037
0 2 4 8 8 10 8.0 48.038
Time [H]
Input Volt. 100V
Load 100%

* The characteristic of AC230V is equal.

S 17 - BC-10487
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Model LFA150F-48
Temperature 25°C
ltemn Rise and Fall Time Testing Circuitry Figure A
Object +48V3.2A
1.Graph
[ Load 100% Input Volt. 100V ]
Output {1 [
Volt.
[10Vidiv]
0
[ Load 100% Input Voit. 230V
Output |} (
Volt.
[10V/div]
0
[
et o] AR
Volt. 0 IVV\"
Time {100ms/div] Time [50ms/div]
2. Values fms]
Input VoIt Time Td Tr Ts Th Tf
100V 2135 10.0 2235 31.8 288
230V 194.5 10.5 208.0 35.3 28.5
18 - BC-10487
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Model LFA150F-48
Temperature 25°C
ltem Hold-Up Time Testing Circuifry  Figure A
Object +48V3.2A
1.Graph 2.Values
---tF--- Load 50%
= Load 100% Input Hold-Up Time
1000 : Voltage [mS]
oe—— . — V] Load 50% | Load 100%
Y f . 75 62 27
'y N . AN
E \‘; r o 85 64 29
o 100 == —— 100 64 32
= o —— 120 65 33
z- : \\: - : : \::—A
) Ak | RN 200 69 34
5 _ o - 264 71 36
hY : N
AN . = 280 71 36
N A\ ~ )
N 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-10487




— CO$EL

SEEH

20 -

Model LFA150F-48
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +48V3.2A
1.Graph —4A—— InputVolt. 100V | 2 Values
---EF-- InputVolt. 200V
—-—C—-- InputVolt. 230V Load Time [ms]
. 1000 Current Input Voit. | Input Volt. | Input Volt.
g > [A] 100[v] | 2000v] | 230v]
0.0 - - -
‘g N 086 139 147 147
= &\ .
g 100 N 1.2 72 73 73
3 i = im— 1.8 58 62 59
f'é N 2.4 38 39 39
S8 10 ‘ 3.2 31 33 34
@ > 35 27 30 31
Q N,
@ — - - -
8 N
= - - - -
*2‘ 1 - - - -
= 0.0 1.0 2.0 3.0 4.0 . n n "
Load Curreni [A]
Note: Slanted line shows the range of the rated
load current.
BC-10487
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Model LFA150F-48
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +48V3.2A
1.Graph 2. Values
==-=f}F=~~- Load 50%
—&—— Load 100% Ambient Input Voltage
100 — Temperature (V]
N j \\ . [°C] Load 50% | Load 100%
a0 N\ | ' N | -20 48 64
S : \? L N -10 49 65
S A—A A A AEATT 0 49 65
2 __L\_\_u_ - EEm\“IEI o 10 50 66
3 L =N N 20 50 67
£ L\ N 25 50 67
S N 30 51 67
\\ \\ 40 51 68
\\ 3 . 50 52 69
0 ' : 60 52 69
-40 -20 0 20 40 60 80 — i B
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
21 BC-10487
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Model LFA150F-48
Temperature 25°C
ltem Cvercurrent Protection Testing Circuitry  Figure A
Object +48V3.2A
1.Graph 2 Vaiues
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
60 ; : Voltage Input Volt. input Volt,
§ ‘ | V] 100[V] 230[V]
_ = 48.0 4.04 3.39
% 40 N 456 4.03 4.02
§ 432 4.04 3.39
2 38.4 4.04 4.04
3 ? 33.6 4.06 4.06
= 20
o ) 28.8 4.1 409
‘ ; : 24.0 412 410
| L 19.2 414 4.1
0 . ‘ 2 ‘ 4 ‘ ; 14.4 418 4.18
96 4.21 4,20
Load Current [A] 4.8 4.25 4.27
Note: Slanted line shows the range of the rated 0.0 4.89 4.97

load current.

S I BC-10487
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Note: Slanted line shows the range of the rated
ambient temperature.

Mode! LFA150F-48
ltem Qvervoltage Protection Testing Circuitry  Figure A
Object +48Y3.2A
1.Graph 2.Values
—A—— Input Volt. 100V

---&F--- Input Volt. 230V Ambient Operating Point [V]

‘ Temperature Input Vol Input Volt.

\\ | \\ [°C] 100[V] 230[V]

_ & \\ ‘ \\f 20 56.37 56.25
= h N -10 56.95 56.84
-c% N \\ \\ 0 57.36 57.36
) N N 10 57.94 57.83
5 NS AN 20 58.35 58.24
§_ \ N 25 58.65 58.53
9 " 30 58.82 58.82
\\ 40 59.35 59.23

\\ o \\ o 50 59.87 59.76

55 — : 60 60.25 60.25

40 20 0 20 40 60 80 N N B
Ambient Temperature [°C]
Load 0%

03 . BC-10487
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5000+0.1%

0.022pF1.0%
| i

%L 0F 0L

Effective value
Voltmeter

Temperature Chamber
Electronic l:] 1] pg :
) i i Electronic
—»  Switch  |—Jp - Power Supply i P N -
i i DC Load 1%
AC Power i i
Supply Power Meter o CSETGstope
1
Y !
P Relay Unit
>
- DVM
Data Acquisition/Control Unit
Figure A
:'..':.:"'"'"""—""""“k z t% -
AG Input Line AC Voltmeter | Power Supply i DC Ammeter AdJLUSthle
i 4 0d
—» - L= P
i k
FG
1k
Effective value
L Yoltmeter Leakage Current Effective Value of Voltmeter[V]
Value [A] 1K [Q]
Figure B ( DEN-AN )
T ] :
i AC Voltmeter ! Power Supply DC Ammeter Adjustable
AC [nput Line »;i i » Load
|

1.5k0+0.1%

0.22uF1.0%

Leakage Current
Value [A]

Figure B (IEC60950-1)

Effective Value of Voltmeter[V]

500 [0

24 -

BC-10487
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AC Power
Supply

O |

Power Meter

Temperature Chamber

Measuring
board

i

1=

22 uF

(Electrolytic capacitor)

;';Zif'l SO ,‘.
! Power Supply
i i
I i

Electronic
DC Load

150mm

Figure C

J_\rPVL

Oscilloscope
BW:20MHz
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