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Load Current [A]

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

Model LCA50S-3
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A——  Input Volt. 85V | 2.Values
---fF--- Input Volt. 100V
—-—0O—"— Input Volt. 132V Load Input Current [A]
1.0 Current Input Volt. | input Volt. | Input Volt.
[Al 85[V] 100[V] 132[V]
0.8 0.0 0.044 0.046 0.052
< | 1.5 0.180 0.170 0.159
‘5 06 3.0 0.297 0.271 0.238
8 | 4.5 0.416 0.373 0.320
5 6.0 0.539 0.479 0.403
e 04 75 0.666 | 0.588 | 0.490
9.0 0.794 0.700 0.577
0.2 - 10.0 0.882 | 0.779 | 0.640
11.0 0.972 0.857 0.699
0.0 — - - -
0 4 8 12 _ _ _ R
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Load Current [A]

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

Model LCA50S-3
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 85V |2.Values
---fF--- InputVolt. 100V
—-—0—-— Input Volt. 132V Load Input Power [W]
100 Current Input Volt. | Input Volt. | Input Volt.
,,,,, A [A] 85[V] 100[V] 132[V]
80 0.0 1.38 1.65 2.31
3 7 ) ] 1.5 7.59 8.07 9.21
5 oo | ] 3.0 1339 13.80| 14.88
§ 45 19.40| 19.74| 2075
5 6.0 25.60 25.90 26.80
5 75 32.00| 3230 33.10
9.0 38.70 38.80 39.40
10.0 43.20 43.20 43.70
11.0 47.90 47.70 48.20
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Input Voltage [V]

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

Model LCA50S-3
Temperature 25°C
Iltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---f--- Load 50%
—4&—— Load 100% Input Efficiency
86 ‘ Voltage [%]
i \Y| Load 50% Load 100%
82 75 730 701
<78 | R 80 723 70.3
: + 85 723 70.4
e 1 90 72.0 70.4
£ 70 100 713 705
w 110 70.4 70.3
66 120 69.5 70.0
62 | 132 68.1 69.5
B 140 67.2 69.2
58 ‘ S
70 90 110 130 150

R BC-0889




— CO$EL

SEEH

Model LCA50S-3
Temperature 25°C
item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 85V | 2.Values
---fF+--- InputVolt. 100V
——O—= Input Voit. 132V Load Efficiency [%]
86 Current Input Volt. | Input Volt. | Input Volt.
[A] 85[V] 100[V] 132[V]
8y 0.0 - - .
< 70 | 1.5 61.8 58.1 50.9
= 3.0 69.7 67.7 62.8
e 62 . 45 71.9 70.7 67.3
S| N 6.0 72.4 71.6 69.2
w - ; N 75 72.0 71.4 69.6
46 | - 9.0 71.0 70.8 69.7
s | T 10.0 70.3 703 | 695
N - ‘ 11.0 69.5 69.7 69.0
30 - - - -
0 4 8 12 . _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LCAS50S-3
Temperature 25°C

ltem Inrush Current Testing Circuitry Figure A

Obiject
Input i e
Current

y Ay v ';L"v A‘T*A V‘A‘v A“v"A v_“L_v_A‘_‘TAA‘v_}\‘AY‘L_V_A_V_A\_v"A:V*“A_v—\A"v A_v A v \"V A‘V'A

[20A/div] v ‘ ! | i

Input
Voltage

[100V/div]

Time [50mS/div]

Input Voltage 100V
Frequency 60 Hz
Load 100 %

Primary inrush current 23.0A
Secondary inrush current 2.6 A

Primary inrush current Secondary inrush current

5 . BC-0889
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Model LCA50S-3
Temperature 25°C
Item Leakage Current Testing Circuitry  Figure B
Obiject
1.Results
Leakage Current [mA]
Standards Input Volt. Input Volt. Input Volt.
85 [V] 100 [V] 132 [V]
(A)DEN-AN 0.16 0.19 0.25
(B)IEC60950 0.16 0.19 0.25
Leakage Current [mA]
Standards Input Volt. | Input Volt. Input Volt.
170 [V] 230 [V] 264 [V]
(B)IEC60950 - - -
2.Condition

Leakage current value is concluded after measuring both phases of

AC input and by choosing the larger one.

BC-0889
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Input Voltage [V]

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

Model LCA50S-3
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +3V10A
1.Graph 2. Values
---f--- Load 50%
—& Load 100% Input Output Voltage
‘ Voltage V]
3.10 \Y] Load 50% | Load 100%
308 75 3.0583 3.052
> , 80 3.053 3.052
Y 3.06 | :
o2 A 85 3.052 3.051
S 3.04 | ‘, 20 3.052 3.051
5 1 ; 100 3.052 3.050
£ 3.02 ‘ |
! S | 110 3.051 3.049
3.00 o ! 120 3.051 3.049
} i ‘ |
Wl ; | :
298 | | ! j 132 3.051 3.048
N j 140 3.051 3.048
2.96
70 920 110 130 150
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Load Current [A]

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

Model LCA50S-3
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +3V10A
1.Graph —2A—— InputVolt. 85V | 2.Values
-=--fF--- InputVolt. 100V
— =0O—-— InputVolt. 132V Load Output Voltage [V]
Current input Volt. | Input Volt. | tnput Volt.
3.10 : | [A] 85[V] 100[V] | 132[V]
3.08 0.0 3.056 | 3056 | 3.056
. : | 15 3.055 | 3.055 | 3.056
(]
> 3.06 | | 3.0 3.054 | 3.054 | 3.054
S 3.04 : i 45 3.053 3.053 3.053
= 6.0 3.052 3.052 3.052
£ 302 i |
3 ; 75 3.051 3.052 3.052
3.00 : ; 9.0 3.050 | 3.051 | 3.051
)08 10.0 3.049 3.050 3.050
' | | 11.0 3.048 | 3.049 | 3.050
2.96 : - - - -
0 4 8 12 - - - -
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Model LCA50S-3
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A

Object +3V10A

Input Volt. 100 V
Cycle 1000 mS

Load Current |

Min. Load (0A) «—
Load 100% (10A)

100mV/div
20ms/div 20ms/div
Min. Load (0A) «——
Load 50% (5A)
_—‘ﬂw —!\E
100mV/div
20ms/div 20ms/div
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Model LCA50S-3
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +3V10A
1.Graph 2.Values
—2A—— Input Volt. 85V
—-—0—-— InputVolt. 132V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
180 { I : (A] 85 [V] 132 [V]
S 160 f | 1 0.0 10 10
E 140 | r | 1.5 20 20
o ; f | | 3.0 20 20
2 120 i | s :
= i i : , 4.5 30 30
< 100 : e |
° : ; i i 6.0 30 30
g 9 | | | 75 30 30
o 60 | ‘ 9.0 30 30
10.0 30 30
11.0 30 30
12 . _ _
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]
1 I
I | I ¥ ¥ I l | |
T1
Fig. Complex Ripple Wave Form
10 - BC-0889
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Model LCA50S-3
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure A
Object +3V10A
1.Graph 2.Values
—24A—— InputVolt. 85V
—-—0O—-— InputVolt. 132V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 (Al 85 [V] 132 [V]
- 160 0.0 15 15
E 140 | 1.5 20 30
m i ! % 3.0 25 30
o 120 * | E
o 100 | i » 45 25 40
) , 6.0 30 40
o 80 |
o i 7.5 40 40
60
9.0 40 40
10.0 40 40
11.0 40 40
12 _ N _
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
12 [mVp-p]
< T ~
Fig. Complex Ripple Wave Form
- 1 o- BC-0889
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Model LCA50S-3
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +3V10A
1.Graph 2 Values
---fF--- Load 50%
—4A—— Load 100% Ambient Ripple Voltage
200 \ Temperature [mV]
180 [°C] Load 50% Load 100%
S 160 2 -20 80 80
Ewl L LI
2 120 : : :
= j | ‘ 10 40 40
2 100 J l :
> ‘ ! | | 20 35 35
g 8 | 25 30 30
e 60 30 30 30
a0 40 30 30
20 |- 50 30 30
0 60 25 25
-40 -20 0 20 40 60 . - -
Ambient Temperature [°C]
Input Volt. 100V
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-0889
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Model LCA50S-3

Item Ambient Temperature Drift Testing Circuitry Figure A

Object +3V10A
1.Graph —A—— InputVolt. 85V | 2. Values

-~--fF--- InputVolt. 100V
——O—-— Input Volt. 132V Ambient Output Voltage [V]
Temperature | InputVolt. | Input Volt. | Input Volt.

3.12 [°C] 85[V] 100[Vv] | 132[V]
— 3.10 o , -20 3.073 3.073 3.073
> IR T S T N T A B -10 3.067 3.067 3.067
308 Lo L 0 3060 | 3.060 | 3.061
S| 0 SSa | 10 3.056 | 3.057 | 3.056
5 : 20 3.051 3.051 3.051
£ 304 25 3051 | 3.050 | 3.050
O |

3.02 i 30 3.050 3.049 | 3.049

500 ! A 45 3.048 3.048 | 3.048

I S N 50 3.047 3.047 | 3.047
2.98 L— - R 60 3.046 | 3.046 | 3.045
40 -20 0 20 40 60 = - - )

Ambient Temperature [°C]
Load 100%

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

- 13 - BC-0889
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Model LCA50S-3
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +3V10A

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 - 50°C
Input Voltage : 85 - 132V
Load Current : 0 - 10A

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

Output Voltage Accuracy
Rated Output Voltage

x 100

* Output Voltage Accuracy (Ration) =

2 Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current{A] | Voltage[V] | Value [mV] | Ration [%]
Maxi -10 85 0 3.072
'aX|mum Voltage 11 104
Minimum Voltage 50 132 10 3.050
- 14 - BC-0889
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Model LCA50S-3
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +3V10A
1.Graph 2.Values
Time since Output
start Voltage
3.12 ; [H] V]
0| 0.0 3.072
> . : ; ; | : i
308 0.5 3.052
> Lo o | 1.0 3.050
g 308 L b b 2.0 3.049
5304 | . 3.0 3.049
& e
i | !
3 3.02 I 4.0 3.049
‘ ! | \ 5.0 3.049
300 | . 6.0 3.049
2.98 : 7.0 3.049
0 2 4 6 8 10 8.0 3.049
Time [H]
Input Volt. 100V
Load 100%
- 15 - | BC-0889
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Model LCA50S-3
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +3V10A
1.Graph Input Volt. 85V
[ Load 50% ]
Output
Volt.
[0.5v/div]| [
0
[ Load 100%
Output |[
Volt.
[0.5V/div]| [
0 e
Input
vor. [ WAVAWAMAVARMAMAMAN |\
[100V/div] Time [50mS/div] Time [10mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 130.5 1.0 131.5 54.5 4.9
100 % 130.5 1.3 131.8 24 4 3.5
Output _3‘1’/ ________ ' L _____ — N\
Volt. 2 \
- o I N
Input
Volt.

Tf

T 16 - BC-0889
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Model LCA50S-3
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +3V10A
1.Graph 2.Values
---f+--- Load 50%
—%—— Load 100% Input Hold-Up Time
1000 —— Voltage [mS]
- W Load 50% | Load 100%
. 75 31 12
2 80 41 16
0 100 85 51 22
= 90 62 27
=) 100 86 39
= 110 112 53
2 10
120 141 67
~ ™ 132 179 87
S 140 207 101
1 ! AN T
70 90 110 130 150
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.
- 17 - BC-0889
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Model LCA50S-3
Temperature 25°C
Iltem Instantaneous Interruption Compensation Testing Circuitry Figure A
Object +3V10A
1.Graph —A—— InputVolt. 85V | 2.Values
---f+--- Input Volt. 100V
— —0O—-— InputVolt. 132V Load Time [mS]
. 1000 —— Current Input Volt. | Input Volt. | Input Volt.
g - [A] 85[V] 100([V] 132[V]
g 0.0 - - -
= 1.5 164 265 489
é 100 |- - 3.0 89 145 290
2 4.5 60 98 201
“é.’ 6.0 41 72 151
8 10 7.5 32 55 120
2] 9.0 26 45 98
§ I 10.0 22 40 88
2 — 11.0 20 36 80
E 1 i
@ - - - -
£ 0 4 8 12 - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 18 - BC-0889
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Ambient Temperature [°C]

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

Model LCA50S-3
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +3V10A
1.Graph 2.\Values
---fF+--- Load 50%
—=4&—— Load 100% Ambient Input Voltage
100 Temperature V]
. [°C] Load 50% Load 100%
80 N -20 65 69
S B -10 62 66
o)
S 0 60 64
5 10 60 64
>
5 20 59 63
a 40 | ! ‘
£ 25 59 63
o : 30 59 63
20 T 45 58 62
- - 50 58 62
0 — 60 57 62
-40 -20 0 20 40 60 . - -

19 -
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Model LCA50S-3
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +3V10A
1.Graph Input Volt. 85V | 2.Values
Input Volt. 100V
weseneeese | Aput Volt. 132V Output Load Current [A]
4.0 Voltage Input Volt. | Input Volt. | Input Volt.
- v 85[V] 100[V] | 132[V]
_ - 3.00 11.21| 1132 11.31
2 30 2.85 1228  1226] 1227
% — 2.70 12.30 | 1227| 1235
S 20 |-+ -+ 2.40 12.33| 1230 1230
3 B 1 2.10 1240 | 1234 | 1233
3 10 | L 1 1.80 12.38| 1236 12.35
1 1.50 12.40 12.39 12.37
I ) 1.20 12.42| 1242 1239
0.0 ‘ 0.90 12.44 12.43 12.39
0 4 8 12 16 0.60 12.45| 1243 1237
Load Current [A] 0.30 12.43 12.40 12.31
Note: Slanted line shows the range of the rated 0.00 12.36 12.30 12.16
load current.
- 20 - BC-0889
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Model LCA50S-3
ltem Overvoltage Protection Testing Circuitry Figure A
Object +3V10A
1.Graph —24A—— Input Volt. 85V | 2.Values
-=--fF--- Input Volt. 100V
—-—O—-= |nput Volt. 132V Ambient Operating Point [V]
( : Temperature | Input Volt. | input Volt. | Input Volt.
6.9 [°C] 85[V] 100[V] 132[V]
— 59| 20 4.88 4.88 4.88
s 5.
= — -10 4.88 4.88 4.87
S 497 0 4.82 4.87 4.87
> a9 - . | 10 481| 481| 481
® B v 20 4.81 4.81 4.81
g 28 i % 25 470| 481| 481
© 1.9 : - - . 30 4.70 4.81 4.81
0o - I P 45 4.70 4.70 4.70
I 50 4.70 4.70 4.70
-0.1 : 60 4.69 4.69 4.69
-40 -20 0 20 40 60 — - - n
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-0889
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Temperature Chamber
Electronic 110 .
P Switch |—P» p1 Power Supply k] > Electronic
AC Power - DC Load
Supply Power Meter Oscilloscope
g Relay Unit J
—+»
P DVM
Data Acquisition/Control Unit
Figure A
AC Input Line AC Voltmeter Power Supply DC Ammeter Adr:;zble
—» > —p ag
FG A
1kQ
Effective value
L p Voltmeter Leakage Current  Effective Value of Voltmeter[V]
Value [A] — 1% (9]
Figure B ( DEN-AN )
AC Input Line AC Voltmeter Power Supply DC Ammeter Adjtl::;bie
—» > —p g

FG

1.5kQ+0.1%

0.22puF£1.0%

5000+0.1%

%} 0FBA0L

0.022pF+1.0%
| |
I

Effective value J
Voltmeter Leakage Current

Value [A] - 500 [Q)

Effective Value of Voltmeter[V]

Figure B (IEC60950 )

- 22 - BC-0889




