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Model LHA50F-24
Temperature 25°C
Iltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---fEF-- InputVolt. 200V
—-—O—"- |nput Volt. 230V Load Input Current [A]
2.00 < Current Input Volt. | Input Volt. | Input Volt.
D Al 100[v] | 200v] | 230[v]
\\\'. 0.00 0.029 0.052 0.059
< 1.50 \ 0.40 0229 | 0.150 | 0.140
= N\ 0.80 0.407 | 0.249 [ 0.227
5 N 1.20 0589 | 0349 | 0.316
O 1.00
] N 1.60 0.776 0.452 0.407
g N 2.00 0963 | 0557 | 0501
0.50 B =8 2.10 1.014 | 0587 | 0527
-2 AN 2.31 1111 | 0.643 | 0577
| & N - - : :
N
0.00 e -- - - -
0.0 1.0 2.0 — i i i

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LHA50F-24
Temperature 25°C
ltem 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.
o [A] 100[v] | 200[v] | 230[V]
90 \\g...-.g 0.00 - - -
_ e - - b WA 0.40 83.3 83.0 82.5
X = N
> s & N 0.80 85.4 86.4 86.5
= N 1.20 85.9 87.8 87.8
8 N 1.60 86.0 88.4 88.5
w 70
N 2.00 85.9 88.7 88.9
N
\\ 2.10 85.9 88.8 89.0
60 AR 2.31 85.7 88.8 89.1
\\ 3 - - - B
50 -- - - -
0.0 1.0 2.0 _ _ _ B
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-24
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 'Y Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[v] | 200[v] | 230[V]
08 \‘\ 0.00 0.149 0.084 0.074
. \: 0.40 0500 | 0.385 | 0.361
E 06 A i N 0.80 0.549 0.443 0.424
g V/k_—T____. - N o 1.20 0.566 0.469 0.450
.. /| g BT 1.60 0574 | 0480 [ 0.462
///IH'/' O 2.00 0.580 0.485 0.468
/’7/-' \\ 2.10 0.578 0.483 0.466
02 V7 N 2.31 0.582 | 0485 | 0.468
; N,
8 - - - -
O'00.0 1.0 2.0 — - - §
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Model LHAS0F-24
Temperature 25°C
Item Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100V
Frequency 60 Hz
Input e i o e e a2 e e i i i i i e s e e ain's M RO 100 %
Current
[20A/div] Primary inrush current :
139 A
i ey ey \ Secondary inrush current :
HAAMAARARAAAARRAAARRRAAA
Voltage
o TR
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input v e T e o R s s [LXOL:10| 100 %
Current
[20A/div] Primary inrush current :
37.4 A
A ﬂ ﬂ Secondary inrush current :
Input ﬁ I ﬁ ﬂ I 20A
Voltage I I
[200V/div] |
Time [50ms/div]

Primary inrush current /\v “ Secondary inrush current

-4 - BC-11428
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Model LHAS0F-24
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-11428
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Model LHASOF-24

Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A

Object +24V2.1A

1.Graph 2.Values
---EF-- Load 50%

2 Load 100% Input Output Voltage
N Voltage V]
24.30 < \\ I\ Load 50% | Load 100%
N N
2420 \ ) 85 24.023 -
pd A - 90 24.023 24.025
(O]
S 24.10 N N 100 24.023 24.026
S 24.00 rR L . 120 24.024 24.026
5 RN &Y 200 24.024 24.026
E 23.90 N 230 24.024 24.026
23.80 \\ N 264 24.025 24.027
2370 ® % 280 24.025 24.027
- N N - - -
N N\
23.60 S
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 LHA50F-24
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +24V2.1A
1.Graph —A—— Input Volt. 100V | 2.Values
---fEF-- InputVolt. 200V
— 0=~ InputVolt. 230V Load Output Voltage [V]
. Current Input Volt. | Input Volt. | Input Volt.
24.30 D Al 100v] | 2000v] | 230[v]
24.20 ) 0.00 24.026 24.026 24.026
< T AY
2 0.40 24.027 | 24.027 | 24.027
()
S 24.10 X 0.80 24,026 | 24.027 | 24.026
S pq00 F—ET—B—HF oA 1.20 24.026 | 24.026 | 24.026
N
5 \\ 1.60 24.025 24.026 24.026
£ 23.90 R
8 ' 2.00 24.025 24.026 24.025
N\
23.80 AN 2.10 24.026 24.026 24.026
\
I 2.31 24.026 24.026 24.026
23.70 N
23.60 N - - - -
0.0 1.0 2.0 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LHASOF-24

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +24V2.1A

Input Volt. 230 V
Cycle 1000 ms

t1t2=50ps

Load Current /‘

t1

S

t2

Min.Load (0A)«——

Load 100% (2.1A)

[ T —
S~ S y———v— ——-...\
200 mv/div
800 us/div 4 ms/div
Min.Load (0A)——
Load 50% (1.05A)
h‘. S
\V
200 mVv/div
800 us/div 4 ms/div
Load 50% (1.05A)
Load 100% (2.1A)
/"
200 mV/div
800 us/div 4 ms/div

BC-11428
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Model LHAS0F-24
Temperature 25°C
ltem Ripple-Noise(by Load Current) Testing Circuitry Figure C
Object +24V2.1A
1.Graph 2.Values
—A—— |nput Volt. 100V
— —O—'- Input Volt. 230V Load Ripple-Noise [mV]
200 - Current Input Volt. Input Volt.
N
N [A] 100 [V] 230 [V]
N\ 0.00 58 66
Z 150 N 0.40 22 21
o \\ 0.80 28 20
(2]
S 3 1.20 43 21
+ 100 ~
@ 1.60 43 28
o \
o N 2.00 44 38
o R N
50 TNy 2.10 44 21
\ A % LB
} o _e—X 2.31 47 48
T— . —Q — | —O— N\ - - -
\\
0 - - -
0.0 1.0 2.0 — - §

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
T2 [mVp-p]

L

T1

Fig. Complex Ripple Wave Form

BC-11428
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Model LHASOF-24

ltem Ambient Temperature Drift Testing Circuitry Figure A

Object +24V2.1A

1.Graph —A—— Input Volt. 100V | 2.Values
---fEF-- InputVolt. 200V
—-—O—"- |nput Volt. 230V Ambient Output Voltage [V]
\ Temperature | InputVolt. | InputVolt. | InputVolt.
24.30 N N [°C] 100[V] | 200[Vv] | 230[V]
24.20 B ) -20 24.006 | 24.007 | 24.006
— . \ \\
2 N R -15 24.016 24.017 24.017
()
S 24.10 > \ -10 24018 | 24.019 | 24.018
S 24.00 AN, 0 24.024 | 24.025 | 24.024
AN N
5 \\ \\ 25 24.026 24.026 24.026
£ 23.90 . \
8 ' \ N\ 40 24.037 24.038 24.037
23.80 . \\ 50 24.037 | 24.037 | 24.037
\\ 60 24.038 24.039 24.038
23.70 N N\
S \\ e - - -
23.60 \ -- - - -
-40 -20 0 20 40 60 80 N R R -

Ambient Temperature [°C]
Load 100%

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

- 10 - BC-11428




—CO$EL

Model LHA50F-24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V2.1A
1.Graph
Load 100% Input Volt. 100 V
Output
Volt.
[5V/div]
0
Load 100% Input Volt. 230V
Output
Volt.
[5V/div]
0
el S AVAVAVAVAVAVAVAVAVAVAN
Volt. 0 W\I
Time [20ms/div] Time [50ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100V 31.0 11.3 42.3 22.8 28.0
230V 29.5 11.3 40.8 150.8 28.0
Output (1) p—— ——— N
Volt. //[ X \
10% L~ _ _ I >
N
Input
Volt.
Th| Tf
Ts I I
I
BC-11428
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Model LHAS0F-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +24V2.1A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 - - Voltage [ms]
= SRE V] Load 50% | Load 100%
AN NEF-=
- L 85 34 -
Ty e o A
E, h o A 90 39 16
o 100 S——r— = 100 50 21
e AN,
[= e N 120 76 35
o i Py
2 yd 200 231 112
k) ) N
o) 4 230 311 153
T 10 = =
> R 264 418 208
N : 280 477 237
$\\
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-11428
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Model LHA50F-24
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +24V2.1A
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.
£ B > Al 100[v] | 200pv1 | 230v]
— AR \

Q = N 0.00 - - -
= ~BTito—. N
I; A R Em:o 0.40 138 591 796
g 100 = a5 0.80 68 304 407
‘;5' Yo Ny
2 A 1.20 44 204 274
o ~A_ N N
S . 1.60 32 151 205
| [
o
O 10 2.00 23 120 163
a . N 2.10 22 115 154
o
© N 2.31 20 103 140
g N
% \ N -_ - - -
I 1 N - - - -
= 0.0 1.0 2.0 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
.13 - BC-11428
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Model LHAS0F-24
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +24V2.1A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Ambient Input Voltage
100 — Temperature V]
\\\ N [°C] Load 50% Load 100%
5 X \ N \f -20 36 55
> N \ !} -15 36 55
o N N
i -10 35 54
g 60 \\\ N
<—>3 Adpn i A A ch—A 0 35 54
g 25 35 54
P, N
g% BEEN\E S Tt W 40 35 54
N
\\ N 50 35 54
20 AN
N\ N 60 35 54
AN \1: — - -
0 A N - _ ;
40 20 0 20 40 60 80 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-11428
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Model LHASOF-24

Item Overcurrent Protection

Temperature

25°C

Testing Circuitry  Figure A

Object +24V2.1A

1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
30.0 Voltage Input Volt. Input Volt.
N V] 100[V] 230[V]
~
o 24.0 2.62 2.58
— ~
= NN - - ]
o 20.0 S
(o))
8 - - -
=)
2 - - -
§_ - - -
£ 10.0
3 - - -
0.0 - - -
0.0 1.0 2.0 3.0
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Overcurrent protection is Hiccup mode.
- 15 - BC-11428
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Model LHA50F-24
ltem Overvoltage Protection Testing Circuitry Figure A
Object +24V2.1A
1.Graph 2.Values
—A—— Input Volt. 100V
---&F-- Input Volt. 230V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
\ \ [°C] 100[V] 230[V]
33.0 \ N
o N \ -20 29.81 29.81
= \‘ '\‘ -15 29.94 29.94
c
5 N, -10 30.08 30.08
g 31.0 N\ M
= AN =g A\ 0 30.28 30.28
E WEM/ AN 25 30.82 30.82
2 A N\ 40 31.09 31.09
© 9.0 \ \
. AN N 50 31.29 31.29
‘\ \ 60 31.57 31.57
N — _ _
\} \Q
27.0 S -- - -
-40 -20 0 20 40 60 80 — _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-11428
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Temperature

5000+0.1%

0.022uF£1.0%

e

%1 07001

Effective value
Voltmeter

_{

0.22uF£1.0%

Leakage Current
Value [A]

Chamber
Electronic |:| D l:l -
> i » »| Power Supply o| Electronic
»|  Switch > > 7 »
AC Power I~ DC Load
Supply Power Meter .
Oscilloscope
A
\ 4
Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
AC Adjustable
Voltmeter Power A DCt ] Lo
AC Input | > Supply ) mmeter | |
Line
FG
1KQ
Effective Value of
Leakage Current VoltmeterfV]
Effective value Value [Al =
> ]
Voltmeter 1K [Q]
Figure B-1 ( DEN-AN)
AC Power DC Adjustable
AC Input  _p| Voltmeter Supply Ammeter Load
Line
FG
rl 1.5kQ+0.1%

Effective Value of
Voltmeter[V]

500 [

Figure B-2 ( IEC62368-1 refer to IEC60990 Fig.4)

BC-11428




—CO$EL

Vo\fn?eter Power Ama'l%ter Adjl_USthle
AC\nput —P > Supply — 0a
FG
1.5kQ+0.1%
— 5000Q+0.1%
R 0.22uF+£1.0%
=]
=
e
o
=
9100pF+1.0%
| | Effective Value of
| | Voltmeter[V]
Leakage Current _
Value [A]
500 [
— 20kQ+0.1% —‘ ’~ 6200pF£1.0%
Effective value
1 Voltmeter [
Figure B-3 (IEC62368-1 refer to IEC60990 Fig.5)
Temperature Chamber
Measuring
board
> > ] I »|  Electronic
AC Power Power Meter Power Supply C1 | cz . DC Load
Supply N g
150mm
Oscilloscope
BW:20MHz
Cl= 0.1 pF
(Film Capacitor)
C2= 22 pF
(Electrolytic capacitor)
Figure C
. 18 - BC-11428






