sEEH
CO$EL

TEST DATA OF LCA150S-36

Regulated DC Power Supply
Sep.29. 2004

Approved by : % %/c U

Kenichi Shibutani Design Manager

Prepared by : //7Zew e / J{M w
Masami Horita Design Engineer

COSEL CO.,LTD.



SEEH

_ CO$EL

CONTENTS

1.Input Current (by Load Current) = = = v v mmmmmeemr e e e e m e
2.Input POWer (by Load Current) ..........................
3.Efficiency (by Input Voltage) ...........................
4.EfﬁCiency (by L()ad Current) ...........................
5.ianSh CUrrent ....................................
6.Line Regulation ..................................
7.Load Regulation ..................................
8.Dynamic Load Response .............................
9.Ripple Voltage (by Load Current) « « « » » = o r v v e v v v mmme e e e e
10.Ripp|e—Noise ....................................
11.Ripple Voltage (by Ambient Temperature) - = = =« === vmee e ee e e
12Amblent Temperature ant ...........................
130Utput Voltage ACCUI'aCy ............................
14Tlme Lapse Drlft ..................................
15.Ri3€ and Fa” T]me ................................
16.HOI-Up Time = = =« v v o v e v
17.Instantaneous Interruption Compensation =« =« = = v o s o m om0
18.Minimum Input Voltage for Regulated Output Voltage » » « - - - - - -+ + -
19.0VerCUrrent Protection ..............................
Z0.0verVOItage Protection ..............................
21 "Figure of Testing Circuitry ............................
(Final Page 21)

BC-0958




SEEH

— CO$EL

Model LCA150S-36
Temperature 25°C
item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 85V | 2.Values
~--f+--- InputVolt. 100V
——Q—-= Input Volt. 132V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Volt.
N [A] 85[V] 100[v] | 132[V]
0 N A 0.00 0.102 | 0.100 | 0.104
—_ I N
< X7 B 0.80 0.894 | 0815 | 0.698
£, Paan 1.60 1617 | 1.439 | 1.206
§ " //g, s 2.40 2.324 | 2058 | 1.705
= P 3.20 3.002 2.665 2.200
8. 20 o i N
= A/ e 4.00 3.662 3.251 2.652
A 4.20 3820 | 3397 | 2774
1.0 ’ 4.62 4160 | 3.689 | 3.020
pFd I
- = . - - N -
0.0 o« A = ; - ;
0.0 1.0 2.0 3.0 4.0 5.0 — N ) N

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 LCA150S-36
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph S INput Volt. 85V | 2.Values
-~ ==+ -~ InputVolt. 100V
—-—0O—-— Input Volt. 132V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
o [A] 85[V] 100[V] | 132[V]
\
400 N \~ 0.00 3.1 3.4 4.4
g 'S 0.80 35.8 36.6 38.9
= N\ 1.60 67.5 68.1 69.8
2 300 P
S 2.40 99.6 99.9 101.4
= 3.20 132.3 132.0 133.1
g 200 = 4.00 1656 | 1647 165.0
= /Erz!/‘ . . . .
& 4.20 175.0 173.1 173.2
100 /m//a// 4.62 1930 1905| 190.2
[ g < \K\ - - - -
0 ==L A — - - -
0.0 1.0 2.0 3.0 4.0 5.0 - - _ _
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Input Voltage [V]

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

Model LCA150S-36
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry Figure A

Obiject
1.Graph 2.Values

---f}--- Load 50%
—=&—— Load 100% Input Efficiency
100 < S Voltage [%]
- N %! Load 50% Load 100%
% N 75 84.4 84.4
< -k
T 92 N 80 85.0 85.6
‘: - S 85 85.3 86.0
\ hS

c 88 90 85.1 86.2
é 84 \E’J gl - EEEY - R - L 100 84.7 86.5
w N LI 110 84.4 86.6

80 \\,, 120 83.9 86.6

26 N 132 83.3 86.5

140 82.8 86.3
72 A
70 90 110 130 150
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Model LCA1508-36
Temperature 25°C

ltem Efficiency (by Load Current) Testing Circuitry  Figure A

Object
1.Graph —a—— Input Volt. 85V | 2.Values

---fF+--- InputVolt. 100V
—-—0O—-—~ |Input Volt. 132V Load Efficiency [%]
100 & Current input Volt. | Input Volt. | Input Volt.
\ [A] 85[V] 100[V] 132[V]

92 . 0.00 - - -
= 84 /Q/:.—«g:f:%”—-*ﬂﬁ:—% 0.80 78.4 76.8 724
= s : 1.60 84.2 83.5 81.5

a9 4 Y

g 76 i 2.40 859 | 857 | 844
£ &8 N 3.20 86.4 86.6 85.9
H s 4.00 864 | 869 | 867

60 4.20 85.8 86.8 86.8

59 \i 4.62 85.7 86.8 86.9

44 R - - - -

0.0 1.0 2.0 3.0 4.0 5.0 . _ A _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LCA1508-36
Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input

Curen ot L L] L

Input AN ANANAL AL ANAANAAAAANAA

o | IAERARRARALRARRARRARRARRAR
O

VVIV U VY v v v V v
Time [50ms/div]
input Voltage 100 V
Frequency 60 Hz
Load 100 %
Primary inrush current 13.1A

Secondary inrush current 13.3 A

Primary inrush current Secondary inrush current

- 5 - BC-0958
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Input Voltage [V]

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

Model LCA1508-36
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +36V4.2A
1.Graph 2.Values
---f+--- Load 50%
= Load 100% Input Output Voltage
Voltage V]

36.40 . V] Load 50% | Load 100%
3630 | ) 75 36.095 36.086
2. = 80 36.094 36.086
] Y
> 36.20 < ‘ 85 36.092 36.085
g 36.10 Bl ‘:‘%“E' " - _:\ 90 36.092 36.085
5 .Y 100 36.090 36.085
£ 36.00 o
3 > i 110 36.090 36.084

35.90 120 36.089 36.084

35 80 | 132 36.088 36.083

o 140 36.087 36.082

35.70

70 90 110 130 150
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Load Current [A]

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

Model LCA150S-36
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +36V4.2A
1.Graph —aA—— InputVolt. 85V | 2.Values
-=-=fF-~-- InputVolt. 100V
——0—-- |nput Volt. 132V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
36.40 [A] 85[V] 100[v] | 132[V]
3630 L | 0.00 36.076 | 36.076 | 36.075
s
>, 0.80 36.074 | 36.074 | 36.074
S, 36.20
o N 1.60 36.074 | 36.074 | 36.073
S 3610 N 2.40 36.074 | 36.074 | 36.073
5 S L 320 | 36.074 | 36.073 | 36.073
5 %0 K~ 400 | 36.073 | 36.073 | 36.073
35.90 4.20 36.073 | 36.073 | 36.073
4.62 36.073 | 36.073 | 36.073
35.80
35.70 - ) - -
0.0 1.0 2.0 3.0 4.0 5.0 — . - -
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Model LLCA1508-36
Dynamic Load Response Temperature 25°C
Item BHAREE Testing Circuitry Figure A
Object +36V4.2A
Input Volt. 100 V
Cycle 1000 ms
Load Current
Min. Load (0A) «——
Load 100% (4.2A)
" _‘_'i D 1. "' AR,
"l
100 mV/div
10 ms/div 10 ms/div
Min. Load (0A) «—
Load 50% (2.1A)
100 mV/div | ‘
10 ms/div 10 ms/div
—§ - CB-—0958
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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

Ripple [mVp-p]

T1

Fig. Complex Ripple Wave Form

Model LCA1508-36
Temperature 25°C
Iltem Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +36V4.2A
1.Graph 2.Values
——&—— |nput Volt. 85V
—:—0O—-— Input Volt. 132V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
180 [A] 85 [V] 132 [V]
< 160 ‘ 0.00 15 10
E 140 ‘ 0.80 20 20
o 1.60 25 25
g 120 2.40 30 25
S 100 : — :
- 3.20 35 30
g 8 4.00 35 35
e 60 4.20 35 35
40 A
— =800 4.62 40 35
20 @L_,,,m A= ‘ - - _
0 — - -
0.0 1.0 2.0 3.0 4.0 5.0 . _ _
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Model LCA150S-36
Temperature 25°C
item Ripple-Noise Testing Circuitry  Figure A
Object +36V4.2A
1.Graph 2 Values
—&—— |nput Volt. 85V
——0O—-— Input Volt. 132V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
180 [A] 85 [V] 132 V]
= 160 0.00 20 30
E 140 0.80 35 40
® 1.60 45 65
® 120
o 2.40 50 70
3 1 oL 3.20 70 75
2 P e l 4.00 85 90
60 i - !
Lo’ e 4.20 85 90
40 g 4.62 85 100
20 - - -
0 l i X — _ _
0.0 1.0 2.0 3.0 4.0 5.0 — , 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
T2 [mVp-p]
T1
Fig. Complex Ripple Wave Form
- 10 - BC-0958
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Model LCA150S-36
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +36V4.2A
1.Graph 2. Values
---fr--- Load 50%
—2&—— Load 100% Ambient Ripple Voltage
200 Temperature [mV]
180 _ [°C] Load 50% Load 100%
< 160 - -20 40 50
I -—
() —-
2 120 |-
= 10 30 35
S 100 - -
m 25 25 35
g %r 30 30 30
X 60 I : ; 40 20 30
Sl . - = - 50 20 25
20 AR — 60 20 25
0 - - -
-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.
- 11 - BC-0958
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Model LCA150S-36

ltem Ambient Temperature Drift

Testing Circuitry Figure A

Object +36V4.2A

1.Graph —A—— InputVolt. 85V | 2.Values
-==fF=~=-- InputVolt. 100V
——0—— InputVolt. 132V Ambient Output Voltage [V]
. Temperature | Input Volt. | InputVolt. | Input Volt.
A%
36.40 - 3 [°C] 85[V] 100]V] 132[V]
. 36.30 \ \ -20 36.146 | 36.145 | 36.144
2. SR SN NS S S B - -10 36.135 | 36.134 | 36.132
S 36.20
2 0 36.122 | 36.121 36.120
E 36.10 a 10 36.106 | 36.105 | 36.103
5 \‘5.\1 25 36.076 | 36.074 | 36.073
£ 36.00 - -
5 N 40 36.041 36.040 | 36.038
35.90 \\ \ 50 36.019 | 36.018 | 36.016
R 60 35.999 | 35.998 | 35.995
35.80 \\
35.70 A - - N -
-40 -20 0 20 40 60 - i N
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
12 BC-0958
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Model LCA150S-36
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +36V4.2A
1.0Output 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 - 4.2A
* Output Voltage Accuracy = (Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Qutput Voltage Accuracy (Ration) = Output Voltage Accuracy 100
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Y -10 100 0 36.131
ta).umum oltage 163 10.2
Minimum Voltage 50 132 4.2 36.005
- 13 - BC-0958
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Model LCA1508-36
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +36V4.2A
1.Graph 2.Values
Time since Output
start Voltage
36.40 [H] V]
36.30 0.0 36.104
% 36.20 0.5 36.067
S 1.0 36.066
§ %10 2.0 36.066
5 36.00 3.0 36.066
3 35.90 4.0 36.065
5.0 36.065
3080 6.0 36.065
35.70 7.0 36.065
0 2 4 6 10 8.0 36.065
Time [H]
Input Volt. 100V
Load 100%
- 14 - BC-0958
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Model LCA1508-36
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +36V4.2A
1.Graph Input Volt. 100V
[ Load 50% ]
Output
Volt.
[5vrdiv]| L
0
[ Load 100% ]
Output
Volt. i ’
[5v/div]| |- -
0
Input I
[100V/div] Time [50ms/div] Time [20ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 140.0 35.3 175.3 40.2 78.0
100 % 139.5 36.5 176.0 20.3 40.2
Output Bl ) e —  ——— ——
Volt. 10% 3 \
— [N E U U —— ~i |... ~~~~~ (SR Sp—— -
j
Input i
Volt. ' ;
Td Tr i Th| T
| I
Ts |
- 15 BC-0958
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Model LCA150S-36
Temperature 25°C
ltem Hold-Up Time Testing Circuitry Figure A
Object +36V4.2A
1.Graph 2Values
---ft+-~-- Load 50%
—&—— Load 100% Input Hold-Up Time
1000 Voltage [ms]
i V] Load 50% | Load 100%
_ & 75 15 5
£ Jy- -8 80 23 9
“E) 100 = (= e _\A - 85 31 13
= . Caa 90 40 18
=) AT 100 61 28
S 4o L” /x’z 110 83 40
e g 120 107 53
- & 132 140 70
N 140 164 83
1
70 90 110 130 150
Input Voltage [V]
This duration covers from Shut-off of input
voltage to the moment when output voltage
descends {o the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.
- 16 - BC-0958
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Model LCA150S-36
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +36V4.2A
1.Graph —A—— Input Volt. 85V | 2.Values
-=-fF--- Input Volt. 100V
——0O—-=Input Volt. 132V Load Time [ms]
__ 1000 Current Input Volt. | Input Voit. | Input Volt.
é = [A] 85[V] 100[V] 132[V]
o) Nl I 0.00 - - -
£ ~. P
= R S i\ 0.80 80 154 342
s 100 e = 1.60 40 81 184
8 = S 2.40 26 54 123
= A S O ey ﬁ\m .
2 s — H g 3.20 20 38 93
£ PR
S 1o Y 4.00 13 30 73
@ 4.20 13 29 70
8 4.62 12 22 64
& - - - -
5
*g‘ 1 - — - - -
= 0.0 1.0 2.0 3.0 4.0 5.0 — i B i
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 17 - BC-0958
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Model LCA1508-36
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +36V4.2A
1.Graph 2 Values
---ft+--- Load 50%
2 Load 100% Ambient Input Voltage
100 - - Temperature V]
N\, .
L \ [°C] Load 50% Load 100%
80 \ -20 67 72
> Ao -10 66 72
g H--g- g--8--43--- @ H- B 0 66 72
@© 60 - s N
o 10 66 72
= 25 66 72
o 40 S
£ 40 66 72
N 50 66 72
20 < 60 66 72
\
-40 -20 0 20 40 60 — i -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
BC-0958
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Model LCA1508-36
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +36V4.2A
1.Graph Input Volt. 85V | 2.Values
Input Volt. 100V
e pUt Volt, 132V Output Load Current [A]
80 Voltage Input Volt. | Input Volt. | Input Volt.
V] 85[V] 100[V] 132[V]
. 36.0 5.04 5.05 5.09
2 0 EE 34.2 505| 506| 5.1
§ :: 2 324 5.07 5.09 5.15
S N \ 28.8 5.11 5.15 5.19
2 | 25.2 516 518| 524
3 % 21.6 5.19 5.20 5.26
| S R 18.0 5.21 5.23 5.26
"‘; 14.4 5.21 5.25 5.30
0 = 10.8 5.25 5.26 5.33
0 2 4 8 7.2 526| 526| 5.0
Load Current [A] 3.6 5.17 5.16 5.16
Note: Slanted line shows the range of the rated 0.0 5.68 592 6.49

19
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Model LLCA1508-36
ltem Overvoltage Protection Testing Circuitry Figure A
Object +36V4.2A
1.Graph ——— |nput Volt. 85V [ 2.Values
---fF--- InputVolt. 100V
— ~O—'= InputVolt. 132V Ambient Operating Point [V]
- Temperature | Input Volt. | Input Volt. | Input Volt.
50.3 | ~ [°C] 85[V] 100[V] | 132[V]
— 493 -20 45.34 44.94 45.11
> 49
= A -10 4581 | 4570| 4570
£ 483 < ﬁ(ﬁ“‘ 0 46.10| 4599 45.99
o - oz
> 47.3 N P 10 46.40 | 4640 46.40
'*5 i\‘\ /49( \ 25 47.10 46.92 46.92
g% g 40 4762| 4751 4751
45.3 — 50 48.04 | 47.86| 47.86
Y \ 60 48.32 48.26 48.26
44.3
433 ~ - ) -
-40 -20 0 20 40 60 — § § §
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 20 - BC-0958
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Temperature Chamber
Electronic g .
P Switch P Power Supply [=—— Electronic A
AC Power ™~ DC Load T
Supply Power Meter Osdilloscope
]
4
> Relay Unit
P
. DVM
Data Acquisition/Control Unit
Figure A
Adjustable
AC Input Line N AC Voltmeter > Power Supply DC Ammeter N Load
FcA
— 1kQ
Effective value
P Voltmeter Leakage Current ~ Effective Value of Volimeter[V]
Value [A] — 1% [9]
Figure B ( DEN-AN )
Adjustable
AC Input Line _| AC Voltmeter R Power Supply DC Ammeter R
FG
1.5k0£0.1%
500Q+0.1% —
- 0.22uF+1.0%
o
x
o)
=+
(=4
0.022uF+1.0% |2
| |
|1
Effective value .
P Voltmeter ! Leakage Current Effective Value of Voltmeter{V]
Value {A] 500 [g]
Figure B ( IEC60950 )
- 21 - BC-0958




