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Model LFA150F-24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 100V | 2 Values
~==&--- Input Volt. 200V
—-—0O—-— Input Volt. 230V Load Input Current [A]
‘ Current Input Volt. | Input Volt. | Input Volt,
‘ Q [A] 100[V] | 200[V] | 230[V]
4 : | J: \ 7 0.0 0.078 0.109 0.123
< : ' } ! \ 1.3 0.451 0.261 0.245
‘5 [ - \ B 26 0.770 | 0412 | 0374
3 \ 3.9 1.111 0.576 | 0.518
= N 5.2 1434 | 0733 | 0654
220 B R 6.3 1788 | 0.908 | 0.798
\g- 6.9 1.954 0.991 0.870
= BN . : : :
0 | - - - -
0 2 4 6 — ; 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 LFA150F-24
Temperature 25°C
Item input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVeolt. 100V | 2.Values
---fF+--- InputVolt. 200V
— —C—-— InputVolt. 230V Load Input Power [W]
: : : Current Input Volt. | Input Volt. | Input Volt.
| ;\\ [A] 100[v] | 200[v] | 230[V]
400 \ , 0.0 4.6 47 4.8
§' | \\ 1.3 41.5 40.4 40.4
5 o N 26 73.7 71.4 71.3
m%_ | N 3.9 1086 1052 104.9
= N 5.2 1414| 136.9] 136.3
2 200 - N
£ 8.3 177.6 1716 170.9
\ 6.9 194.4 187.7 186.7
0 N - : : :
0 4 6 — _ 3 -
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Model LFA150F-24
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2. Values
---fF~-~- Load 50%
—&—— Load 100% Input Efficiency
90 . — Voltage [%]
A oD V] Load 50% | Load 100%
I\ \ 75 81.3 82.8
= N N 85 82.0 83.9
s, N N
N\ N 100 82.6 85.0
& 70 S
c \ 120 83.5 85.9
Q0
2 200 85.1 87.7
uj 60
\\ \\ 230 85.4 88.2
N N 264 85.7 88.7
50 & A 280 85.7 88.5
AN A - : :
40 \
50 100 1580 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voliage. .
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Model LFA150F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— |InputVolt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—0—-- InpuiVolt. 230V Load Efficiency [%]
90 : 3 Current Input Volt. | Input Velt. | Input Voit.
= v B—" "a""'"'_f\ - [A] 100[V] 200[vi 230[V]
I
a0 : /;/A/ \\ 0.0 - - -
— < \ 1.3 747 76.8 76.8
= X
= \ 25 81.0 836 83.8
& 70 3
S 3.8 83.6 88.3 86.5
% 0 N 5.0 84.5 87.2 87.6
{ 6.3 85.0 87.7 88.2
N 6.9 85.0 87.8 88.3
50 N _ _ _ -
\\ - - - =
40 - - - -
0 2 4 6 — - - -

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-24
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2 Values
-==ft--- Load 50%
——&—— Load 100% Input Power Factor
10 : ‘ . Voltage
Eﬁ_‘\a—?\ | j\ j \Y Load 50% | Load 100%
09 |— § N\A 75 0.985 0.996
- ; N : A 85 0.980 0.994
9 | : 2,
s 08 ‘ o 100 0.970 0.993
I:'r; I N 120 0.953 0.986
g o7 ' 200 0.891 0.950
" os N 230 0.861 0.932
| N 264 0.814 0.898
| | 280 0.787 0.884
0.5 | \
0.4 i I
50 100 130 200 250 300
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Model LFA150F-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——2A—— Input Volt. 100V | 2.Values
---tF+-~- Input Voit. 200V
— —0O~—-= |nput Volt. 230V Load Power Factor
1.0 ‘ P Current Input Volt. | Input Volt. | Input Volt.
| 3 =59 [A] 100[v] | 200[v] | 230[V]
0 [ - N 0.0 0.590 | 0216 | 0.170
. / pied | 3 1.3 0920 | 0775 | 0.716
S s g N 26 0.957 | 0867 | 0828
T A < -
= Y 3.9 0978 | 0913 | 0.881
Z v ‘ O 5.0 0.987 | 0934 | 0.906
S A TN 6.3 0993 | 0950 | 0932
7 TN 6.9 0.995 | 0.948 | 0.934
0.2 4 = — - - -
| | D - - - -
0.0 : ~ ‘ ' : - - R .
0 2 4 5] _ _ _ _

Load Current [A]

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

. 5 - BC-10485




SEEH

— CD$EL

Model LFA150F-24

Temperature 25°C

. :r[;:tu:i:::ge 1(:‘»DOOI-\i/z
glﬁrﬁm - MR RAAAANASASRINN o e
[20A/div] ‘ | . ! Primary inrush curren t:
O o 1 i T
o A
| | |‘I'ime | | | [50ms/div]
;Ltl):i;tv] : | ; : : | Primary inrush current :
e | s i
o A,
| | lrime | | | | [50ms/div]
] \

v
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Model LFA150F-24
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 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 choosing the larger one.
8 - BC-10485
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Model LFA150F-24
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +24V6.3A
1.Graph 2.Values
--—-fF-- Load 50%
—& Load 100% Input Output Voltage
N Voltage V]
24.30 N N V] Load 50% Load 100%
2420 N A 75 24.036 24.031
= \ N
2, \ S 85 24.036 24.031
S 24.10 \
> | NI 100 24,036 24.031
S 24.00 - Wt ] 120 24.035 24.030
5 AN N 200 24.035 24.030
£ 23.90 A N
3 N 230 24.035 24.030
23.80 N ) 264 24.034 24.029
N N
23.70 X N 280 24.034 24.029
\ N - B -
23.60 A
50 100 150 200 250 300
Input Veltage [V]
Note: Slanted line shows the range of the rated
input voltage.
-9 - BC-10485
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Model LFA150F-24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V6.3A
1.Graph —A—— Input Volt. 100V | 2. Values
==-=-fF--- Input Volt. 200V
—-—G—-— Input Volt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
24.30 Q [A] 100[V] | 200[v] | 230[V]
— 24.20 3 0.0 24.041 | 24.042 | 24.042
= ‘ a 13 | 24.038 | 24.038 | 24.038
S 24.10 — N 26 | 24036 | 24.036 | 24.036
S mep__ o TR ——a 3.9 24.034 | 24.034 | 24.034
g 2300 ; : \\ 5.2 24032 | 24.033 | 24.032
e i . Q\ 6.3 24.031 | 24.030 | 24.030
23.80 | i N 6.9 24,030 | 24.030 | 24.030
[ , i R - - - -
23.70 ' :|\ — ~ - _
23.60 S S ' - - : i
0 2 4 6 ~ n N B

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LFA150F-24
Temperature 25C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +24V6.3A
Input Volt. 100V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current
P {2 —
Min. Load (0A) «——
Load 100% (6.3A)
s
|t i
200 mv/div
2 ms/div 2 ms/div
Min. Load (0A) «——
Load 50% (3.15A)
/,»--
200 mv/div
2 ms/div 2 ms/div
— 11 - BC-10485




SEEH

— CO$EL

Maodel LFA150F-24
Temperature 25°C
ltem Ripple Volitage (by Load Current) Testing Circuitry Figure C
Object +24V6.3A
1.Graph 2. Values
—2A—— InputVolt. 100V
—~Q—-= |nputVolt. 230V Load Ripple Voltage [mV]
200 < Current Input Valt. Input Volt.
180 NK Al 100 [V] 230 {V]
N
< 160 0.0 10 10
£ N 1.3 15 15
= 140 =
2 N 26 20 20
2 120 N
= 100 39 25 25
- AN 5.2 30 30
g % N 6.3 30 30
x 60 y 6.9 35 35
40 : A _- - -
20 =t X
- - - -
0 - " -
0 ' 2 4 6 8 _ _ R
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple Voitage is shown as p-p in the figure below.
Note: Slanied line shows the range of the rated
load current.
T1: Due to AC Input Line
T2: Due to Switching
T2
Ripple [mVp-p] <
\J/ |
4\ I I | = T W
< T .
Fig. Complex Ripple Wave Form
- 12 - BC-10485
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Model LFA150F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V6.3A
1.Graph 2. Values
—2&—— Input Volt. 100V
—+—O—-- InputVoit. 230V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \;\ (Al 100 [V] 230 V]
160 A 0.0 30 30
=) 1.3 35 35
E 140 e — e
8 120 N ' 40
9 100 3.9 45 45
& N 5.2 50 50
Q. 80 A
hc_:t N 6.3 60 60
60 < 6.9 65 65
40 & __a—a-gﬁ S
o WU - - N
20 N - - -
4] — - -
¥} 2 6 8 - . -
l.oad 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: Bue to AC Input Line
T2: Due to Switching
Ripple-Noise
S 1 [mVP-P\l’
A
< T 5
Fig. Complex Ripple Wave Form
- 13 - BC-10485
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Model LFA150F-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +24V8.3A
1.Graph 2 Values
---fr--- Input Volt. 100V
——2A—— Input Volt. 230V Ambient Ripple Voltage [mV]
200 — — Temperature |  Input Volt. Input Voit.
180 s\\\ \ | \\\ [°C] 100 [V] 230 V]
< 160 \\\ : — -30 50 50
£ N : AN -10 35 35
= 140 < —
S 120 S LN 0 %0 50
= \\ ! ; A 25 30 30
< 100 : :
o \: ' ] 40 30 30
= &0 > -
g A > - - -
¥ 60 — N — - - -
40 Lﬁéﬂg s . i )
— N R
20 N B —— - : :
0 | ] S : [ — N n
-40 20 0 20 40 60 . N N
Ambient Temperature [°C]
Load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10485
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Model LFA150F-24
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +24V6.3A
1.Graph —A—— Input Volt. 100V | 2.Values
--~&F--- Input Voit. 200V
—-=0—-= Input Volt. 230V Ambient Output Voltage [V]
‘ Temperature | InputVolt. | Input Volt. | Input Volt.
2430 |——— N | ‘ \} °C] 100(v] | 2000v | 230[v]
420 || N ~y -20 24035 | 24.033 | 24.033
= ‘ ‘\\ ) -10 24032 | 24.031 | 24.031
S 24.10 — B 0 24,027 | 24.027 | 24.026
S 2400 - Bn_, 10 24036 | 24.035 | 24.035
g 2a60 &Y N 20 24.033 | 24.032 | 24.032
g N i | 25 24031 | 24.030 | 24.030
23.80 N i \\ —— 30 24.028 | 24.028 | 24.028
2570 S N : 40 24.022 | 24.022 | 24.021
| N ) 50 24.012 | 24011 | 24.010
2360 L A | 60 24.002 | 24.001 | 24.001
-40 20 0 20 4 60 80 — " i n

Ambient Temperature [*C]
Load 100%

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

- 15 - BC-10485
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Model LFA150F-24
ltem Qutput Voltage Accuracy Testing Circuitry  Figure A
Object +24V6.3A

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 - 40°C
Input Voltage : 85 - 264V
Load Current : 0 - 6.3A

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

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

2. Values
item Temperature| Input Qutput OCutput Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
Maxi Voltage -10 85 0 24.036
amum g 18 0.1
Minimum Voltage 40 264 6.3 24.001
- 16 - BC-10485
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Model LFA150F-24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +24V6.3A
1.Graph 2. Values

Time since Output
start Voltage

24,30 [H] v]
< 24.90 0.0 24.045
@ 24.10 0.5 24.032
2 1.0 24.032
g 2400 2.0 24.032
*g_ 23.80 3.0 24.032
3 23.80 4.0 24.032
2370 5.0 24.032
’ 6.0 24.032
23.60 7.0 24.032
0 2 4 6 8 10 8.0 24.033

Time [H]
Input Volt. 100V
Load 100%

* The characteristic of AC230V is equal.

- 17 - BC-10485
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Mode! LFA150F-24
Temperature 25°C

Item Rise and Fall Time Testing Circuitry Figure A

Obiect +24V6.3A
1.Graph

[ Load 100% Input Volt. 100V ]

Output |} {
Volt.

[5Vidiv]

0

[ Load 100%

Input Volt. 230V ]

Qutput ]
Volt.
(5Vidiv]
0
0| A
Volt. 0 W\‘
Time [100ms/div] Time [S0ms/div]
2. Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 212.0 9.5 2215 30.5 20.8
230V 192.5 9.5 202.0 36.3 21.0
Output _ 0% e —
Volt. 10% 11l \
e i
Input
Volt.
Thl Tf
- 18 - BC-10485
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Model LFA150F-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +24V6.3A
1.Graph 2.Values
-=-tF--- Load 50%
= Load 100% Input Hold-Up Time
1000 —— - Voltage [ms]
i \\‘ : \ (V] Load 50% | Load 100%
LN I ' 75 58 26
= N L N
E \ ] NI 85 61 28
= e 100 65 31
= & L —— E——— 120 67 31
=) 3N N 200 71 35
s 10 N | 230 72 36
I = —
—= — : - 264 73 37
| hY i : N
AN 1 | 280 74 37
N . \ N
TR - - -
NN N
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-10485
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Model LFA150F-24
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry Figure A
Object +24V6.3A
1.Graph —A—— InputVolt. 100V |2 Values
---E+~-~ InputVolt. 200V
—~0=—-= |[nput Volt. 230V Load Time [ms]
1000 Current Input Volt. | Input Voit. | Input Volt.
£ \ [A] 100[v] | 200V | 230(v)
‘ 0.0 - - -
'g \\‘ 1.3 136 165 164
[— . .
S 100 k* 5
S e N 2.6 78 90 89
@ = 3.9 52 62 63
[ =
g. N 5.2 37 47 47
8 1 6.3 30 35 36
@ > 6.9 23 31 31
Q
(] —_ - - -
8 N
c 3 I - - B
1]
g - - - -
- o] 2 4 6 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
20 BC-10485
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Model LFA150F-24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +24V6.3A
1.Graph 2.Values
---£--- Load 50%
——— Load 100% Ambient Input Voltage
100 , Temperature V]
N ‘ N [°C] Load 50% | Load 100%
80 \\ . \\ | -20 52 67
) N BNE 10 53 67
= At —————
® W ] ] ? 0
g 60 —— N j o2 >
5 g--NE--@--mfa- g B 10 53 68
= : o N 20 53 69
8 40 1 =
< \\ | \\ 25 54 69
N — N 30 53 69
N N 40 54 69
N — 50 55 70
0 : ' 60 54 70
-4Q -20 0 20 40 60 80 = B .
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
Y BC-10485
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Model LFA150F-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +24V6.3A
1.Graph 2 \Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
30 : Voltage Input Volt. Input Volt.
g [v] 100[V] 230[V]
_ = 24.0 7.86 7.78
% 20 S 22.8 7.85 7.79
g : 21.6 7.84 7.79
< 19,2 7.82 7.78
2 16.8 7.91 7.84
= 10
o) 14.4 7.95 7.86
h 12,0 7.95 7.86
9.6 7.92 7.85
0 . ) ; 7.2 7.96 7.93
12 48 8.07 8.01
Load Current [A] 54 815 8.13
Note: Slanted line shows the range of the rated 00 9.04 g.28
load current. :
I BC-10485
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Model LFA150F-24
ltem Overvoltage Protection Testing Circuitry Figure A
Object +24\/6.3A
1.Graph 2 Values
——2A—— Input Volt. 100V
-—--tF--- Input Volt. 230V Ambient Operating Point [V]
: Temperature Input Volt. Input Volt.
1 \ Q« - °C] 100[V] 230[V]
_ % N N ] 20 30.23 30.06
= \ N ' 10 30.47 30.35
3 \Q 1 0 30.76 30.64
5 3 - N 10 30.94 30.94
3 N\ ‘ 20 31.29 3117
3 N ENEER 25 31.35 3135
29 N | N 30 31.46 31.46
A N ‘ 40 31.75 31.75
\\ N 50 32.05 31.99
27 ' ‘ : 60 32.28 32.17
-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-10485
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Temperature Chamber

500040.1%

I
0

0.0224F+1.0%

%L 0FI0L

Effective value
Voltmeter

1.5k0+0.1%

0.22pFx1.0%

Leakage Current
Al

Value

Figure B (IECB0950-1)

R |

Y R Electronic PR
) D I:l I:I i H Electronic |
Switch  |—»] ; Power Supply {=— P DC Load
AC Power ! o oa l;
Supply Pawer Meter I Scilloscope
]
v |
P Relay Unit
g
P DVM
Data Acquisition/Control Unit
Figure A
I | Adjustable
AC Input Line AC Voltmeter J! Power Supply ! DC Ammeter Load
E —» >
Lj;: grrmndmarand _"_——.—"".:.‘.Z:.Jj
FG
kO
Effective value
L Voltmeter Leakage Current Effective Value of Voltmeter[v]
Value [A] 1k [Q]
Figure B ( DEN-AN)
i i Adjustable
AC Input Line AC Voltmeter l Power Supply | BC Ammeter Load
I

Effective Value of Voltmeter|V]

500 []

24 -
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AC Power
Supply

L0

Power Meter

.
’;i
|

Power Supply ‘l

Temperature Chamber

Measuring
board

C1=

22 \F

(Electrolytic capacitor)

C1

S — _._.__.._..‘I

Figure C

\ 4

Electronic
BC Load

150mm

fa 3
v

Oscilloscope
BW:20MHz

25
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