sEEH
CO$EL

TEST DATA OF LDA150W-18

(200V  INPUT)

Regulated DC Power Supply
Feb.14. 2005

Approved by : %, ' //(//22/

K. Shiho Design Manager

P,
Prepared by:ﬂ/?;/ . é/écq/g
S. Ueda Design Engineer

COSEL CO.,LTD.



SEEH

— CO$EL

CONTENTS

1.Input Current (by Load Current) « « « = v o v s emm v e m e e
2.|nput POWer (by Load Current) ..........................
3.Efﬁciency (by lnput Voltage) ...........................
4.Eﬁiciency (by Load Current) ...........................
5.|anSh Current ....................................
6.Line Regu|ati0n ..................................
7'L0ad Regu|ation ..................................
8.DynamiC Load Response .............................
9.Ripple Voltage (by Load Current) « <« » » v oo v mmmmremem e e e e
10.Ripple-Noise ....................................
11.Ripple Voltage (by Ambient Temperaturg) - = = =+ » = oo rmee e e
12.Ambient Temperature Drift » =« =+« s c o v oot v e
13.0utput Voltage Accuracy ............................
14.Time Lapse DIft « =+ v » ot v oo m o oo i e n e e
15.Ri39 and Fa" Tlme ................................
16.HOId-Up Time » « » =+ o v o v oo e e e
17 Instantaneous Interruption Compensation = » = =« = = v m e e m e e
18.Minimum Input Voltage for Regulated Output Voltage - - -+ »« - - - - -~
19.0Vercurrent Proteotion ..............................
20.0vervoltage Protection » =« + =« = v v m e m e
21.Figure of Testing Circuitry ............................
(Final Page 21)

BC-0996




— CO$EL

SEEH

Load Current [A]

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

Model LDA150W-18
Temperature 25°C
iftem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—  Input Volt. 170V | 2.Values
-—-ft+--- Input Volt. 200V
——0O—-— Input Volt. 264V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Voit.
N [A] 170[V] 200[V] 264[V]
40 \\ 0.00 0.070 0.077 0.090
< 1.50 0.465 0.435 0.382
g a0 3.00 0772 | 0.712 | 0.604
S 4.50 1.073 0.972 0.812
* 6.00 1.383 1.237 1.01¢9
g 20 sxTR 7.50 1697 | 1.507 | 1.233
= - . . . .
e 8.50 1.915 1.690 1.380
10 T 935 | 2096 | 1848 | 1.507
N
0.0 B ‘ AN - - - -
0 4 6 8 10 — - - N
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Model LDA150W-18
Temperature 25°C
ltem Input Power (hy Load Current) Testing Circuitry Figure A
Object
1.Graph —A——— Input Volt. 170V | 2.Values
---fF--- Input Volt. 200V
—-—0O—-~ Input Volt. 264V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
N,
N [A] 170[V] 200[V] 264[V]
400 \ 0.00 3.5 4.3 6.2
3 1.50 34.8 353 38.3
5 N 3.00 64.5 64.9 67.7
2 300 »
5 N 4.50 94.3 94.8 96.8
= N 6.00 124.8 125.0 127.3
2 200 gy
£ L 7.50 156.0 155.8 157.4
/_a/’ B 8.50 177.0 176.3 177.6
100 e 9.35 1940 1940| 1949
B \ - - - -
0 &= A - R - .
0 2 4 6 8 10 _ - N B
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model LDA150W-18
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry Figure A

Object
1.Graph 2.Values

-—--fF-~- Load 50%
—2&—— Load 100% Input Efficiency
88 i . Voltage (%]
W R — \Y| Load 50% | Load 100%

84 ‘ " - S 150 86.0 86.2
= 80 160 86.1 86.2
~ 170 86.0 87.1
2 o 180 86.0 87.6
é 72 |- 200 86.0 87.1
W 220 85.4 87.0

68 : 240 84.4 86.8

6 |- N ‘ B 264 83.5 86.5

B . 280 82.8 86.3
60
140 180 220 260 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Model LDA150W-18

Load Current [A]

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

Temperature 25°C

ltem Efficiency (by Load Current) Testing Circuitry Figure A

Object
1.Graph —— A Input Volt. 170V | 2.Values

~---fFF-- Input Volt. 200V
—-—0Q—-~ Input Volt. 264V Load Efficiency [%]
Current Input Volt, | Input Volt. | Input Volt.
% AT TS |
y - R c o - [A] 170[V] | 200[V] | 264[V]

80 &R : 0.00 - - -
—_— 72 bl ot ] 1.50 78.3 77.2 71.1
2 | g
9—; - 3.00 84.2 83.6 80.2
e 64 4.50 86.2 85.8 84.0
2 . |
E 56 | t 6.00 86.8 86.7 85.1

. 7.50 86.8 86.9 86.0

48 |- 8.50 86.6 87.0 86.4

40 . 9.35 86.9 86.9 86.5

32 - - - -

0 2 4 6 8 10 ~ 3 N A
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Model

LDA150W-18

Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
Input - B
;l;r;};t,] o e M’y ‘L"V;L"V"—LV e e a'me
Input VAAAAANN I\ hA
e | W ARARARARARARARARA] /\/\A i
AL
RN RRHNER AR R RN RN VfVV\IEVVU
| Tim | [Sé)msldiv]
Input Voltage 200V
Frequency 60 Hz
Load 100 %
Primary inrush current  48.0 A
Secondary inrush current 7.2 A
Primary inrush ent S dary inrush t
5 BC-0996
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Input Voltage [V]

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

Model LDA150W-18
Temperature 25°C

ltem Line Regulation Testing Circuitry Figure A

Object +18V8.5A
1.Graph 2. Values

---f+--- Load 50%
= Load 100% input Output Voltage
- Voltage \%

18.40 - N V] Load 50% | Load 100%
1830 \ \ 150 18.067 18.067
. o ik 160 18.067 18.067
(0] A .

o 18.20 N 170 18.067 18.067
S 18.10 B - 180 18.067 18.067
5 LEEIRE 200 18.067 18.067
£ 18.00 o S
3 i 220 18.067 18.067
17.90 AN - 240 18.067 18.067
1780 < 264 18.067 18.067
3 280 18.067 18.067
17.70 N >
140 180 220 260 300
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Model LDA150W-18

ltem Load Regulation

Temperature

Testing Circuitry  Figure A

25°C

Object +18V8.5A

1.Graph ——A—— Input Volt. 170V
~==fF+~--- InputVolt. 200V
—-=Q—-= [nput Volt. 284V
B
18.40 |- e -
LN
— 18.30 P
= <
& 18.20 -
] \,
_O- I
18.10 S
z & &) £ 5 £ = moorys & oum -
2
g 18.00 <
17.90 AV -
‘\
17.80
N
17.70 =
0 2 4 6 8 10

Load Current [A]

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

2.Values

Load Output Voltage [V]
Current tnput Volt. | [nput Volt. | Input Volt.
[A] 170[V] 200[V] 264[V]
0.00 18.069 | 18.069 | 18.069
1.50 18.069 | 18.068 | 18.068
3.00 18.069 | 18.068 | 18.068
4.50 18.069 | 18.068 | 18.068
6.00 18.068 | 18.068 | 18.068
7.50 18.068 | 18.068 | 18.068
8.50 18.068 | 18.068 | 18.068
9.35 18.068 | 18.068 | 18.068
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Model LDA150W-18
Temperature 25°C
Item Dynamic Load Response Testing Gircuitry Figure A
Object +18V8.5A
Input Volt. 200V
Cycle 1000 ms
Load Current
Min. Load (0A) ¢
Load 100% (8.5A)
Lol AP W 4 WA s " ”
100 mV/div
10 ms/div 10 ms/div
Min. Load (0A) «—
Load 50% (4.25A) L
100 mV/div
10 ms/div 10 ms/div
_ g — BC-0996
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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

T2
Ripple [mVp-p]

T1

Fig. Complex Ripple Wave Form

Model LDA150W-18
Temperature 25°C
ftem Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +18V8.5A
1.Graph 2.Values
e~ |nput Volt. 170V
— Y lnput Volt. 264V Load Ripple Vo|tage [mV]
200 Current Input Volt. Input Volt.
180 [A] 170 [V] 264 [V]
< 160 0.00 15 15
k= 140 - 1.50 30 30
o 3.00 35 30
2 120
= 4.50 40 35
= 100 -
Q2 5 6.00 40 40
g % 750 40 45
© 80 Tl 8.50 40 45
40 =X 9.35 45 50
" /a,/é:ﬁ’:@ : .
( - - -
ol = ) .
0 2 4 6 8 10 . - -

BC-0996




SEEH

— CO$EL

Model LDA150W-18

Temperature 25°C
Iltem Ripple-Noise Testing Circuitry Figure A
Object +18V8.5A
1.Graph 2.Values
———f——  |nput Volt. 170V
Q= Input Volt. 264V Load Ripple-Noise [mV]
200 _ Current Input Volt. Input Volt.
180 | i ’ [A] 170 [V] 264 [V]
- 160 |- 0.00 15 20
E 140 1.50 35 40
o = 3.00 40 45
@ 120
o - 4.50 40 50
< 100
@ . 6.00 50 60
2 80 | - e ©
= ) ok 7.50 55 70
60 | - P 8.50 55 70
40 e R s
] /g, 9.35 55 80
20 gg=~ ~ . B
0 - -
0 2 4 6 8 10 o - -
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-0996
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Model LDA150W-18
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure A
Object +18V8.5A
1.Graph 2. Values
~~--fFF-~ Load 50%
——#A—— Load 100% Ambient Ripple Voltage
200 _ Temperature [mV]
180 ST [°Cl Load 50% | Load 100%
< 160 . T -20 60 60
E 140 | -10 55 55
o g e *q 0 45 55
% 120 e
= = e 10 45 45
L 100 | 2 -
© L 20 45 45
& 80 ‘,\\i - ) ’ I S .\ \ 25 35 45
e = S - 30 35 45
- " B——R-AA
40 1 n R ey 40 35 35
20 | 50 35 30
0 60 30 30
-30 -10 10 30 50 70 — .
Ambient Temperature [°C]
Input Volt. 200V
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-0996
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Model LDA150W-18
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Obiject +18V8.5A
1.Graph —— Anput Volt. 170V | 2.Values
~=-=f}--- InputVolt. 200V
——0—-— Input Volt. 264V Ambient Output Voltage [V]
. Temperature | Input Volt. | Input Volt. | Input Volt.
18.40 } 2 e 170[v] | 200(v) | 264[v]
18.30 N O -20 18.106 | 18.106 | 18.105
; . \\
2 < N -10 18.098 | 18.098 | 18.098
o N
> 1820 3 N 0 18.090 | 18.090 | 18.090
S 1810 |—& e 10 18.082 | 18.081 | 18.081
5 \W 20 18.074 | 18.073 | 18.073
£ 18.00 o
8 N N\ 25 18.069 18.069 18.068
17.90 \ AN 30 18.066 | 18.065 | 18.065
° N 40 18.056 | 18.055 | 18.055
17.80 N
N ‘" 50 18.044 | 18.043 | 18.043
17.70 60 18.031 18.030 | 18.030
-30 -10 10 50 70 — a - 5
Ambient Temperature [°C]
l.oad 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-0996
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1.0utput Voltage Accuracy

Temperature : 0 - 50°C
Input Voltage 170 - 264V
Load Current : 0 - 8.5A

Model LDA150W-18
ltem Output Voltage Accuracy Testing Circuitry  Figure A
Object +18V8.5A

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.

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

* Quiput Voltage Accuracy (Ration) = Qutput Voltage Accuracy x 100
Rated Output Voltage
2. Values
Item Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 0 170 0 18.088
— 24 +0.1
Minimum Voltage 50 170 8.5 18.040
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Model LDA150W-18
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +18V8.5A
1.Graph 2. Values
Time since Output
start Voltage
18.40 [H] \Y
1830 0.0 18.077
2. 0.5 18.066
o 18.20
D 1.0 18.066
g 1810 2.0 18.066
"‘CEL 18.00 3.0 18.065
3 17.90 4.0 18.066
5.0 18.066
17.80 6.0 18.066
17.70 7.0 18.066
0 2 4 6 10 8.0 18.066
Time [H]
Input Volt. 200V
Load 100%
- 14 - BC-0996
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Model LDA150W-18
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +18V8.5A
1.Graph Input Volt. 200V
[ Load 50% ]
Output
Volt.
[5V/divl| F -
0
[ Load 100%
Output
Volt.
[5Vidiv] -
0
input
v | WAWAAWAANARAAAR 1/
[200V/div] Time [50mS/div] Time [20mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 90.3 39.3 129.6 68.8 29.6
100 % 90.0 40.0 130.0 33.3 15.7
Output ALY —  — N
Volt. 10% H \
— e o e [, s s s oo o . __{ I..__........ JRUNIUOININ IS TP RS -
j |
Input i
Volt. I i
Td Tr I I Th| Tf
| i
Ts |
- 15 - BC-0996
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Model LDA150W-18
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Object +18V8.5A
1.Graph 2. Values
---tF--- Load 50%
—#&—— Load 100% Input Hold-Up Time
1000 Voltage [ms]
: Y% Load 50% Load 100%
i 150 27 11
) N ‘
£ \ gy - 8 160 34 15
g 100 = S - e ? s ; 170 41 19
= B ;4?-‘”/\\ 180 49 23
o E A/A/ S0 200 66 32
S a0 la ¥l b 220 85 41
" 240 106 52
264 133 66
> s 280 153 76
1 \ N
140 180 220 260 300

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.

- 16 - BC-0996
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Model LDA150W-18
' Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +18V8.5A
1.Graph e—t—— Input Volt. 170V | 2.Values
---fF+--- [nputVolt. 200V
——0O—-— |nput Volt. 264V Load Time [ms]
1000 Current Input Volt. | Input Volt. | Input Volt.
é [A] 170{V] 200(V] 264[V]
o) N ‘ 0.00 - - -
E R > 1.50 115 180 360
i= ~ L ~ -l T e
ol _ \
s 1o S ey ————r 3.00 62 100 189
- - O I 1 - (O
@ - a0 4.50 41 64 135
2 AN BT 6.00 37 55 105
g e
8 10 ﬁ\ 7.50 25 40 76
@ : 8.50 19 35 72
8 ~ 9.35 14 29 64
s -
ol M - - = -
% 1 > = ) ) ;
= 0 2 4 6 8 10 — - N -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 17 - BC-0996




SEEH

—_co$eL

Model LDA150W-18
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +18V8.5A
1.Graph 2.Values
--~fr--- Load 50%
——&—— Load 100% Ambient Input Voltage
100 - Temperature [V]
\\ W [°C] Load 50% | Load 100%
N -
80 ; \ 20 56 66
> -10 56 66
e bt At A A A 0 56 66
& 60 R =
= f--@--8c-f--ga8E--g-54a3- -0 10 56 66
Z N < 20 56 66
a 40 : :
= N O 25 56 66
A R 30 56 66
N N
20 % - 40 56 66
N \,
\ ~ 50 56 66
0 > > 60 56 66
-30 -10 10 30 50 70 — n i

Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.
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Model LDA150W-18
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +18V8.5A
1.Graph Input Volt. 170V | 2.Values
Input Volt. 200V
s Ut VoIlf. 264V Output Load Current [A]
30 Voltage Input Volt. | Input Volt. | Input Voit.
1\ 170[V] 200[V] 264[V]
. 18.0 10.52 10.49 10.54
= NS 17.1 1055 | 1054| 10.59
g =] 16.2 1059 | 1058| 10.65
S :E - 14.4 10.66 10.66 10.76
é’_ 10 12.6 10.74 10.79 10.84
8 10.8 10.81 10.85 10.95
9.0 10.88 10.92 10.97
7.2 10.90 10.95 11.07
0 5.4 10.99|  11.03|  11.11
0 4 8 12 3.6 11.02]  11.03] 11.04
Load Current [A] 1.8 10.68 |  10.61 10.54
Note: Slanted line shows the range of the rated 0.0 10.77 10.71 10.88
load current.
- 19 - BC-0996
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Model LDA150W-18

ltem Overvoltage Protection Testing Circuitry  Figure A

Object +18V8.5A

1.Graph i Input Volt. 170V | 2.Values
-==-ft--- Input Volt. 200V
= =0O—-= Input Volt. 264V Ambient Operating Point [V]
- Temperature | tnputVolt. | InputVolt. | Input Volt.
25.6 N SN °C 170[v] | 200(v] | 264[v]
< 24.6 -20 2221| 2227| 2227
> ’ N, N
2. - O -10 2245| 2238 22.38
E 238 N =1 0 2262| 2262| 2262
& o6 \\;u—w’/,’m/\ 10 2280 | 22.80| 22.80
= ~—~-M\f S 20 2297 | 2297| 2297
g 216 AN < 25 23.03| 23.03| 23.03
© 206 \ 30 23.09| 23.09| 23.09
106 (S 40 23.32| 23.32| 2332
= 50 2350 | 2350 | 23.50
18.6 - 60 23.62| 23.62| 2362
3 40 10 30 50 70 — - - -

Ambient Temperature [°C]
Load 0%

Note: Slanted line shows the range of the rated
ambient temperature.
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-{ 5000£0.1% ’——

0.0221F £1.0%

%1 0F5N0L

| |
I

Effective value
Voltmeter

L |

1.5kQ+0.1%

_LI

0.22uF£1.0%

Leakage Current
[A]

Value

Figure B ( IEC60950 )

Temperature Chamber
Electronic 10 -
8  Switch B Power Supply =] p| Electronic
DC Load
AC Power
Power Meter -
Supply Oscilloscope
1
Y J
P Relay Unit [
g
= DVM
Data Acquisition/Control Unit
Figure A
Adjustable
AC Input Line AC Voltmeter > Power Supply DC Ammeter N Load
FG f
kR
Effective value
B Voltmeter Leakage Current ~ Effective Value of Voltmeter[V]
Value [A] T 1k [9]
Figure B ( DEN-AN)
Adjustable
AC Input Line AC Voltmeter Power Supply DG Ammeter usta
> —> -~

Effective Value of Voltmeter[V}]

500 [Q]

21 -
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