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Load Current [A]

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

Model LHA50F-12
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 2.Values
---fF-- Input Volt.
——O—"- Input Volt. Load Input Current [A]
1.50 < Current Input Volt. | Input Volt. | Input Volt.
\é [A] 100[V] | 200[Vv] | 230[V]
\\i 0.00 0.041 0.051 0.058
< \ | 0.80 0221 | 0145 | 0.141
+ 1.00 i
§ / | 1.60 0.395 0.241 0.220
5 N\ : 2.40 0.575 0.338 0.306
= \1' g 3.20 0.761 0.441 0.397
2 \ g8
£ 0.50 /K B 4.00 0.946 0.545 0.490
/A/ B \\ 4.30 1.020 | 0586 | 0.527
——“8’ ’ \ 1
S i 4.73 1.121 0.644 0.578
- i
Q//—g‘(/ \\i _ _ _ )
0.00 : - - - ;
0.0 1.0 2.0 4.0 — _ _ i}
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Model LHA50F-12
Temperature 25°C
Iltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---fEF-- InputVolt. 200V
—-—O—-- Input Volt. 230V Load Efficiency [%]
100 < Current Input Volt. Input Volt. Input Volt.
N N [A] 100[V] 200[V] 230[V]
90 B = e =) 0.00 - - -
— p TR A A 0.80 86.4 85.0 80.5
X =17 N,
> 80 of ) 1.60 87.9 88.9 88.7
S \ 2.40 88.0 90.1 90.0
2 N 3.20 87.6 90.1 90.3
I 70 AN
\\ 4.00 87.2 90.3 90.4
\\ 4.30 87.1 90.3 90.5
60 R 4.73 86.7 90.2 90.5
AN
S - _ _ _
50 - - - -
0.0 1.0 2.0 3.0 4.0 5.0 _ _ _ _
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 LHA50F-12
Temperature 25°C
Iltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---fEF-- InputVolt. 200V
—-—O—"- |nput Volt. 230V Load Power Factor
1.0 \ Current Input Volt. Input Volt. Input Volt.
Y [A] 100[v] | 200[v] | 230[V]
08 \\ 0.00 0.279 0.052 0.047
. \\ 0.80 0.502 0.388 0.369
o
S oe N 1.60 0553 | 0448 | 0.428
L v A A A
. A— = NT 2.40 0.569 0.473 0.454
2 S T Jf\w---zta
8.4 //u et e~ Okl e '?\ 3.20 0.576 0.483 0.465
' / B N 4.00 0.581 0.488 0.471
. AN
X \\ 4.30 0.581 0.487 0.471
0.2 // \x 4.73 0.583 0.489 0.472
] N - : : :
0.0 -- - - -
0.0 1.0 2.0 3.0 4.0 5.0 — - - i
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Model LHA50F-12
Temperature 25°C
Item Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input A A A A A A Ay e Ay A ey e A A oI S A e e an i L OB 100 %
Current
[20A/div] Primary inrush current :

13.0A

Secondary inrush current :

HAMAARRRARAARRAAARRRAAA
Voltage
e AR A
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input b e e MR s e e i o o e Load 100 %
Current
[20A/div] Primary inrush current :
35.0A
ﬂ Secondary inrush current :
Input ﬁ I ﬁ ﬂ I 21A
Voltage ’ I
[200V/div] U
Time [50ms/div]
Primary inrush current Secondary inrush current

\

L A

-4 - BC-11426
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Model LHAS0F-12
Temperature 25°C
Item Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
i i Input Volt.
Standards T.est|.n g Measuring P Note
Circuitry Method 100 [V] 230 [V] 240 [V]
DEN-AN Figure B-1 Both phases 0.08 0.21 0.22 Operation
One of phases 0.16 0.42 0.45 Stand by
Figure B-2 Both phases 0.11 0.26 0.26 Operation
IEC62368-1 One of phases 0.16 0.38 0.40 Stand Py
Figure B-3 Both phases 0.11 0.26 0.27 Operation
One of phases 0.16 0.38 0.40 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.
BC-11426
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Input Voltage [V]

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

Model LHA50F-12
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +12V4.3A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
N Voltage V]
12.30 N \\ V] Load 50% | Load 100%
N N
1220 :\ . 85 12.005 -
pd A - 90 12.005 12.004
& 12.10 N
g N N\ 100 12.005 12.004
S 12.00 it i Ngm 120 12.005 12.004
5 & oS 200 12.005 12.004
g 11.90 N\ 230 12.005 12.004
11.80 ;\\ ) 264 12.005 12.004
11.70 \\ \\ 280 12.005 12.004
' P\ N N R R
AN N
11.60 L
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 LHA50F-12
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +12V4.3A
1.Graph —A—— Input Volt. 100V | 2.Values
---fEF-- InputVolt. 200V
— —O—"- InputVolt. 230V Load Output Voltage [V]
Current Input Volt. Input Volt. Input Volt.
12.30 \\ [A] 100[V] 200[V] 230[V]
12.20 ) 0.00 12.005 12.006 12.007
= < N\
2 N 0.80 12.005 12.005 12.005
()
o 12.10 N 1.60 12.004 12.005 12.005
2 12.00 B B8 | 2.40 12.004 | 12.005 | 12.004
5 N\ 3.20 12.004 12.004 | 12.004
£11.90 N
8 ' 4.00 12.003 12.004 | 12.004
11.80 \\ 4.30 12.003 12.004 | 12.003
N 4.73 12.003 12.003 12.003
11.70 \
11.60 \“ - - - -
0.0 1.0 2.0 3.0 4.0 5.0 — - - i

- BC-11426
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Model LHA50F-12

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +12V4.3A

Input Volt. 230 V
Cycle 1000 ms

t1t2=50ps

Load Current /‘

t1

S

t2

Min.Load (0A)«——

Load 100% (4.3A)

200 mv/div

Min.Load (0A)——

Load 50% (2.15A)

200 mVv/div

Load 50% (2.15A)

Load 100% (4.3A)

200 mV/div

A T — P Ry,
o o
800 us/div 4 ms/div
J Ty T
800 us/div 4 ms/div
800 us/div 4 ms/div

- BC-11426
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Model LHAS50F-12
Temperature 25°C
Iltem Ripple-Noise(by Load Current) Testing Circuitry Figure C
Object +12V4.3A
1.Graph 2.Values
—A—— |nput Volt. 100V
— —O—'- Input Volt. 230V Load Ripple-Noise [mV]
200 - Current Input Volt. Input Volt.
O [A] 100 [V] 230 [V]
WO 0.000 80 75
>
E 150 \ 0.800 20 15
o N 1.600 30 20
o N
o \ 2.400 40 20
% 10 N 3.200 55 40
=3 4 :
o é\ <A 4.000 65 50
14 ) | A
50 \ e 4 4.300 65 55
\ o
\ — \\ 4.730 75 70
& —-© —= 9 N - - _
0 - - -
0.0 1.0 2.0 3.0 4.0 5.0 — - i

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

T2

Ripple-Noise
[mVp-p]

T1

Fig. Complex Ripple Wave Form
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Model LHA50F-12
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +12V4.3A
1.Graph —A—— Input Volt. 100V | 2.Values
---fEF-- InputVolt. 200V
—-—O—"- Input Volt. 230V Ambient Output Voltage [V]
\ Temperature | InputVolt. | InputVolt. | InputVolt.
12.30 N N [°C] 100[V] | 200[Vv] | 230[V]
12.20 L ) -20 11.988 | 11.988 | 11.988
— . \ \\
2 N R -15 11.991 11.991 11.991
()
2 12.10 : N -10 11.994 | 11.994 | 11.904
2 12.00 N aNg—g 0 11.998 | 11.998 | 11.998
5 \\ \\ 25 12.002 12.002 12.002
£ 11.90 S \
8 ' N\ N\ 40 12.001 12.001 12.001
11.80 . \\ 50 12.000 | 12.000 | 12.000
\\ 60 11.997 11.997 11.997
11.70 N N\
S \\ - - - -
11.60 AN -- - - -
-40 -20 0 20 40 60 80 _ _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 10 - BC-11426
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Model LHA50F-12
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V4.3A
1.Graph
[ Load 100% Input Volt. 100V ]
Output [
Volt.
[2vidivl| |
0
[ Load 100% Input Volt. 230V ]
Output (
Volt.
[2vidivl| [
0
Vlt]| SAVAVAVAVAVAVAVAVAVAVAY
voir.  ° W\
Time [20ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100 V 30.4 5.1 35.5 20.3 15.3
230V 29.0 5.1 34.1 144.8 155
Output N p—— S e— TN
Volt. \
TN
Input
Volt.
Tf
Ts N
BC-11426
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Model LHAS0F-12
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +12V4.3A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 - - Voltage [ms]
= = V] Load 50% | Load 100%
== 85 32 -
g ) =ah A 90 37 15
. 100 =" o = 100 48 20
= s \, 120 73 33
o 0 Y.l
=) 200 227 109
o e N
o) , 230 305 148
T 10 = =
> R 264 410 202
N : 280 468 229
$\\
N ; - : :
1
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.
BC-11426
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Model LHAS50F-12
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +12V4.3A
1.Graph —A—— Input Volt. 100V | 2.Values
---fEF-- InputVolt. 200V
—-—O—"- |nput Volt. 230V Load Time [ms]
1000 < Current Input Volt. | Input Volt. | Input Volt.
£ 8 > Al 100[v] | 200/v] | 230[v]
[ So Q. \
o e 0.00 - - -
E R 0.80 135 597 791
= 100 = Rt '
i) = N 1.60 67 306 413
‘;5' B
@ ~= N 2.40 43 204 274
8 N 3.20 30 150 204
5 AR 4.00 23 118 161
O 10 < i
3 —~ 4.30 21 109 149
O AY
2 N 473 14 98 134
s AN
C N -_ - - -
o]
= 0.0 1.0 2.0 3.0 4.0 5.0 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 13 - BC-11426
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Model LHA50F-12
Minimum Input Voltage
Iltem for Regulated Output Voltage Testing Circuitry Figure A
Object +12V4.3A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Ambient Input Voltage
100 — Temperature V]
\\\ O [°C] Load 50% | Load 100%
80 \< N \f 20 37 56
> N U -15 37 56
o N N
i -10 37 56
& 60 AN N
S At A 0 37 55
S N\ 25 36 55
4 3 N}
g N A R 40 36 55
\\ N 50 36 55
20 AN
N N 60 36 55
AN \1: — - -
0 AN N . : ;
40 20 0 20 40 60 80 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-11426
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Model LHASOF-12

Item Overcurrent Protection

Temperature

25°C

Testing Circuitry  Figure A

Object +12V4.3A

1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
Voltage Input Volt. Input Volt.
~
120 :Q V] 100[V] 230[V]
S 12.0 5.33 5.33
< g
> 114 - -
g 8.0 10.8 - -
~ 9.6 - -
3 8.4 - -
3 40 7.2 - ]
6.0 - -
4.8 - -
0.0 3.6 - -
0.0 2.0 4.0 6.0 -4 - -
Load Current [A] 1.2 - -
Note: Slanted line shows the range of the rated 0.0 - -
load current.
Overcurrent protection is Hiccup mode.
- 15 - BC-11426
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Model LHA50F-12
ltem Overvoltage Protection Testing Circuitry Figure A
Object +12V4.3A
1.Graph 2.Values
—A—— Input Volt. 100V
---&F-- Input Volt. 230V Ambient Operating Point [V]
17.0 Temperature Input Volt. Input Volt.
% } [°C] 100[V] 230[V]
_ \ \) -20 14.73 14.67
2.16.0 \‘ N 15 14.73 14.73
5 N \ -10 14.80 14.73
a N\ e}
o \ A 0 14.87 14.87
£ 15.0 * : AN
E ) - \ 25 15.14 15.07
& N N 40 15.21 15.20
14.0 \ ‘ 50 15.34 15.27
\ o 60 1541 15.34
\\ \\
N, \ _ ' '
13.0 N -- - -
-40 -20 0 20 40 60 80 _ _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
16 - BC-11426
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Temperature
Chamber
Electronic |:| |:| |:| -
»| Switch > » Power Supply > Electronic
~ q y -
AC Power N DC Load
Supply Power Meter <
Oscilloscope
A
A 4
"] Relay Unit
T DVM
Data Acquisition/Control Unit
Figure A
AC Adjustable
Voltmeter Power A DCt Load
AC Input | > Supply ) mmeter |
Line
FG
1kQ
Effective Value of
Leakage Current Voltmeter[V]
»| Effective value Vvalue [Al =
1k [Q]
Voltmeter
Figure B-1 ( DEN-AN )
AC Power DC Adjustable
AC Input _y| Voltmeter 5| Supply Ammeter Load
Line
FG
M 1.5kQ
0.22uF )

Leakage Current

Effective value Value [A]
Voltmeter

Effective Value of
Voltmeter[V]

500 [Q)]

Figure B-2 ( IEC62368-1 refer to IEC60990 Fig.4)
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y nACt Power . Dct Adtjstzble
oltmeter mmeter
AC Input  —p > Supply [P o
Line
FG
1.5kQ
| 500Q
0.22uF
=
o
~
e}
9100pF
| | - Effective Value of
| | Voltmeter[V]
Leakage Current _
Value [A]
500 [Q]
Effective value
P Voltmeter [
Figure B-3 (IEC62368-1 refer to IEC60990 Fig.5)
Temperature Chamber
Measuring
board
R
- J oo
» » ectronic
AC Power Power Meter Power Supply C1 | c2 . DC Load
Supply "
150mm
Oscilloscope
BW:20MHz
Cl= 0.1 pF
( Film capacitor)
C2= 22 WF
(Electrolytic capacitor)
Figure C
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