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Load Current [A]

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

Model LHA15F-15
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]
0.50 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] | 200[V] | 230[V]
0.40 \, 0.0 0.008 0.007 0.007
< N 0.2 0081 | 0052 | 0.047
N,
= 0.4 0.141 0.090 0.081
S 0.30 N
5 0.6 0.198 0.122 0.112
o _\
5 N\ 0.8 0.253 | 0.164 | 0.140
2 0.20 T
: P o oo Lo Tom
- N . . . 185
0.10 P AN
- \ - : : :
= A . : : :
72
0.00 - - - -
0.0 0.4 0.8 1.2 — - - -
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Load Current [A]

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

Model LHA15F-15
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
— —O—-- |InputVolt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
\\\ [A] 100[V] 200[V] 230[V]
N\
90 N 0.0 - - -
- W 0.2 79.1 78 1 782
< I SN, e 0.4 81.1 812 | 813
= 80 SA\% N . : . .
S 0.6 81.6 82.1 82.2
2 N 0.8 81.2 83.5 83.5
w70 N 1.0 80.4 83.1 83.1
N 1.1 79.8 83.0 83.0
60 AN - - - -
50 - - - -
0.0 0.4 0.8 1.2 — - - -
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Load Current [A]

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

Model LHA15F-15
Temperature 25°C
Item Power Factor (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 Power Factor
1.0 Current Input Volt. | Input Volt. | Input Volt.
\\\ [A] 100[V] 200[V] 230[V]
0.8 \\” 0.0 0.313 0.265 0.232
. N\ 0.2 0470 | 0382 | 0.365
e N
E 06 \\% N 0.4 0.524 0.423 0.401
- a— 0.6 0.558 0.444 0.427
2 /A/ ______ B . A 0.8 0.583 | 0.461 | 0.445
a 0.4 === \
//) == N 1.0 0.603 0.469 0.461
& N 11 0.611 | 0483 | 0.468
N
0.2 N _ ] ] ]
AN . : : :
0.0 - - - -
0.0 0.4 0.8 1.2 — - - -
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Primary inrush current

Model LHA15F-15 Temperature N
Item Inrush Current Testing Circuitry  Figure A
Object
Input Voltage 100 V
Frequency 60 Hz
Input —~ Load 100 %
Current
[20A/div] Primary inrush current :
114 A
- LAAAD VA ANAARARA AR A A Secondary inrush cur:e;tA:
Vo WYY L '
ool L
[50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input Load 100 %
Current
[20A/div] Primary inrush current :
276 A
»‘ Secondary inrush current :
Input ﬂ 1.2A
Voltage
[200V/div] |

[50ms/div]

Secondary inrush current

ot
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Model LHA15F-15
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
i i Input Volt.
Standards T'estl'n 9 Measuring nput ¥o Note
Circuitry Method 100 [V] 230 [V] 240 [V]
DEN-AN Figure B-1 Both phases 0.02 0.05 0.05 Operation
One of phases 0.03 0.07 0.07 Stand by
Figure B-2 Both phases 0.02 0.05 0.05 Operation
IEC62368-1 One of phases 0.03 0.07 0.07 Stand Py
Figure B-3 Both phases 0.02 0.05 0.05 Operation
One of phases 0.03 0.07 0.07 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-11876
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Model LHA15F-15

ltem Line Regulation

Temperature 25°C
Testing Circuitry  Figure A

Object +15V1A

1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Input Output Voltage
15.40 Voltage V]
N \\ V] Load 50% | Load 100%
15.30 (S N 85 15.037 15.034
% 15.20 N N 90 15.037 15.034
> 3 \ 100 15.037 15.035
S 15.10 \ N
S 120 15.037 15.035
S 1500 p B 230 15.037 15.035
E N AN 240 15.037 15.035
14.90 i\ N 264 15.037 15.035
N L 280 15.037 15.035
14.80 \\ N\ — - -
A
14.70 A
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 LHA15F-15
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +15V1A
1.Graph —2A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
——O—"- Input Volt. 230V Load Output Voltage [V]
15.40 < Current Input Volt. | Input Volt. | Input Volt.
\? [A] 100[vV] | 200[v] | 230[V]
15.30 N 0.0 15.038 | 15.038 | 15.038
= e 00 O 0.2 15.037 | 15.037 | 15.037
o 'Y A\
= \\ 0.4 15.037 15.037 15.037
E 15.10 ‘\ 0.6 15.036 15.036 15.036
5 1500 i a —8 8 0.8 15.035 | 15.035 | 15.035
3 AN 1.0 15.035 | 15.035 | 15.035
14.90 t‘ 11 15.035 | 15.035 | 15.035
N _ _ _ _
\
14.80 R — - - -
14.70 - - - -
0.0 0.4 0.8 1.2 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LHA15F-15

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +15V1A

Input Volt. 230 V
Cycle 1000 ms

t1t2=50pus
Load Current /‘ ‘\
<
t1 t2
Min.Load (0A)«——
Load 100% (1A)
'\/" \\ S~
\/
V
200 mV/div
1 ms/div 4 ms/div
Min.Load (0A)«——
Load 50% (0.5A)
Nn — P Y o P
[V
vV
200 mV/div
1 ms/div 4 ms/div
Load 50% (0.5A)
Load 100% (1A)
200 mV/div
1 ms/div 4 ms/div
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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]

v

T1

Fig. Complex Ripple Wave Form

Model LHA15F-15
Temperature 25°C
ltem Ripple-Noise(by Load Current) Testing Circuitry  Figure C
Object +15V1A
1.Graph 2.Values
—2A— Input Volt. 100V
—:—O—-- Input Volt. 230V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
:\\ [A] 100 [V] 230 [V]
\ 0.0 80 80
>
E 150 \\ 0.2 10 10
) AN 0.4 20 20
@ N
o) 0.6 45 25
Z 100
@ N 0.8 50 35
g A N 1.0 55 45
i \ N :
1.1 55 45
N Y
e - AN _ _ _
0 - - -
0.0 0.4 0.8 1.2 — - -
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Model LHA15F-15
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V1A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
——O—-- Input Volt. 230V Ambient Output Voltage [V]
15.40 Temperature | Input Volt. | Input Volt. | Input Volt.
o . [°C] 100[V] | 200[V] | 230[V]
15.30 . N
\\ s -20 15.010 15.010 15.010
> N )
= 15.20 N -15 15.014 | 15.014 | 15.014
2 \\ -10 15.018 15.018 15.018
S 1510 N ) 0 15.025 | 15.025 | 15.025
5_ 15.00 z &N N H%‘H 25 15.035 15.035 15.035
8 AN N 40 15.037 15.037 15.037
14.90 :\ 50 15.035 | 15.035 | 15.035
N A 55 15.034 | 15.034 | 15.034
14.80 2
l\ 60 15.032 | 15.082 | 15.032
14.70 ~ 70 15.027 | 15.027 | 15.027
-40 20 0 20 40 60 80 — i i i

Ambient Temperature [°C]

Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model LHA15F-15
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +15V1A
1.Graph
[ Load 100% Input Volt. 100V ]
Output
Volt.
[2vrdivl| b
0
[ Load 100% Input Volt. 230 V ]
Output
Volt.
[2vrdiv]| |
0
Vel S AV AVAVAVAVAVAVAVAVY
Volt. 0 \/\/\’
Time [20ms/div] Time [50ms/div]
2.Values [ms]
Input VoI, Time Td Tr Ts Th Tf
100 V 11.8 9.8 21.6 26.0 16.3
230V 11.2 8.6 19.8 173.8 19.3
Qutput I s s
Volt. so,y | \
Input |
Volt. I :
> 1 <S>
Td Tr I Th TF
< > I
Ts
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12 -

Model LHA15F-15
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +15V1A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Input Hold-Up Time
1000 - — Voltage [ms]
s i [V] Load 50% | Load 100%
_ N U 85 39 13
%) LN id
E ) i — 90 45 16
o 100 \ i = ~ 100 58 22
£ 51 -
= 24 N 120 88 37
=} K \ 200 266 122
o ) 230 357 166
T 10 S S
= ™ 264 478 228
N > 280 543 261
N| \\ - - -
LN
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-11876
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Model LHA15F-15
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +15V1A
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 200V
——O—-- Input Volt. 230V Load Time [ms]

10000 Current Input Volt. | Input Volt. | Input Volt.
£ = [A] 100[v] | 200[v] | 230[V]
o < 0.0 - - -
= 1000 .' 0.2 148 635 848
S 3= - 0.4 75 323 432
2 A TS 0.6 47 | 215 | 288
"é& > 0.8 34 159 216

AN

8 — 1.0 22 122 166
é’ 10 1.1 17 100 142
GCJ S - - - -
8 _ - - -
c .

©

@ 1 - - - -
< 0.0 0.2 0.4 0.6 0.8 1.0 1.2 — _ _ _

Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 13 - BC-11876
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Ambient Temperature [°C]

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

Model LHA15F-15
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V1A
1.Graph 2.Values
---fF-- Load 50%
A Load 100% Ambient Input Voltage
100 . Temperature V]
. N [°C] Load 50% Load 100%
- N N
> N N -15 35 68
% 60 %&\\‘A— .\ -10 35 67
S N \ 0 34 66
5 N\ 25 34 63
Q 40
= G ﬂ{*{\,a------- B 1=~ B M -] 40 34 62
\\ I~ 50 33 61
20 N\ B 55 33 61
N > 60 33 61
0 70 33 61
40 -20 0 20 40 60 80 — - -

14 - BC-11876
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Model LHA15F-15
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +15V1A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
20 Voltage Input Volt. Input Volt.
V] 100[V] 230[V]
N
16 15.00 1.34 1.32
) N
g 12 N - - -
ke
S - - B,
3 : : :
= ; ; B,
O
4 - - -
0 - - -
0.0 0.3 0.6 0.9 1.2 1.5 i i i
Load Current [A] i - -
Note: Slanted line shows the range of the rated - - -
load current.
Overcurrent protection is Hiccup mode.
- 15 - BC-11876
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Note: Slanted line shows the range of the rated
ambient temperature.

Model LHA15F-15
Item Overvoltage Protection Testing Circuitry  Figure A
Object +15V1A
1.Graph 2.Values
—A—— Input Volt. 100V
-~~EF== Input Volt. 230V Ambient Operating Point [V]
23.0 . Temperature Input Volt. Input Volt.
N [°C] 100[V] 230[V]
_ \\\ -20 21.60 21.55
% m-rs-m»\ B B ey -15 21.54 21.55
£ 21.0 -10 21.54 21.53
gl Q N 0 2153 21.51
= \ \ 25 2153 2151
Cé)‘i 190 N 40 21,52 2151
N N 50 21.52 21.49
N\ 55 2151 21.46
N 60 21.49 21.46
17.0 AN 70 21.47 21.43
40 -20 0 20 40 60 80 — - -
Ambient Temperature [°C]
Load 0%
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50002+0.1%

0.022uFx1.0%

-t

Temperature
Chamber
Electronic D |:| |:| F = .
»| Switch » » Power Supply | Electronic
~J
AC Power L DC Load _%
Supply Power Meter
Oscilloscope
A
\ 4
Relay Unit
T DVM
Data Acquisition/Control Unit
Figure A
2 Adjustable
Voltmeter Power " DCt Lond
ACInput _p)| Ml supply || Ammeter |y
Line
FGT
1k
Effective Value of
Leakage Current Voltmeter[V]
Effective value Value [A] =
1k [
Voltmeter [
Figure B-1 ( DEN-AN )
AC Power ‘ DG Adjustable
AC Input —p Valtmeter Supply | Ammeter Load
Line |
FG

1

1.5k0+0.1%

4{

%L 0FOM0L

Effective value
Voltmeter

0.22uF+1.0%

Leakage Current

Value [A] =

Effective Value of
Voltmeter[V]

500 [Q)]

Figure B-2 ( IEC62368-1 refer to IEC60990 Fig.4 )
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AC Power DC Adjustable
Voltmeter Ammeter Load
AC Input  —p » Supply [ —¥
Line
FG
1.5k0+0.1%
— 5000+0.1%
| 0.22uFx1.0%
(=]
.
o
T
o
=
9100pF+1.0%
| | r Effective Value of
| | Voltmeter[V]
Leakage Current_
Value [A]
500 [Q]
— 20k(x+0.1% *I |~ 6200pF+1.0%
Effective value
1 Voltmeter [
Figure B-3 ( IEC62368-1 refer to IEC60990 Fig.5)
Temperature Chamber
Measuring
= =~ board
i | . |
> > B B > Electronic
AC Power Power Meter SWATERRY c1_| c2 o DC Load
Supply "
150mm :
Oscilloscope
BW.20MHz
C1= 0.1 pF
(Ceramic capacitor)
C2= 22 uF

(Electrolytic capacitor)

Figure C
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