CO$EL

TEST DATA OF SNDHS250B24

Regulated DC Power Supply
June 18, 2011

/
Approved by : j&/&d}mﬁﬂ) %@7&&’(;&

Takahiro Yoneda Design Manager

Prepared by : 7&&(@&;{:0 W

Tadasi Arai Design Engineer

COSEL CO.,LTD.



— CO$EL

CONTENTS

1.Input Current (by Input Voltage) - -+ - - - = -« + - - o m e v v oo
2.Input Current (by Load Current) - - -« <« =« » s v v v o e v oo et
3.Input Power (by Load Current) - - - - - = = =« o v oo o m e e e
4.Efﬁciency (by Input Voltage) ........................
5_Efﬁciency (by Load Current) .........................
6.Line Regu|ation ...............................
7_Load Regulation ...............................
8.Dynamic Load Response = « = = = = s s st s e e e oo
9.Ripple Voltage (by Load Current) - - - - = = = =+« « o e v v v v v oo v
10.Ripple-Noise .................................
11.Ripple Voltage (by Ambient Temperature) - - - - » = = - =« = - - - -«
12.Ambient Temperature Drift - - - - - = = - -+ - o oo e oo e n e
130utput Voltage ACCUracy ..........................
14Tlme Lapse Drlft ...............................
15.Rise and Fa” Tlme .............................
16.Minimum Input Voltage for Regulated Output Voltage - - - - - - - - - -
17.0VerCUrrent Protection ...........................
18.0verVOltage Protection ...........................
19.Figure of Testing Circuitry -+ - -« =« = = - - v v v v v e oo e e e
(Final Page 19)

BC-10596




— CO$EL

Model SNDHS250B824
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph ——A—— Load 100% | 2.Values
---FF-- Load 50%
—+—©—-~ Load 0% Input Input Current
2.00 Voltage [A]
\ V] Load 0% [Load 50%|Load 100%
\ 0 0.000 0.000 0.000
< 1.50 50 0.000 0.000 0.000
g \ \ 100 0.002 | 0.002 | 0.002
£ M
3 100 \ 150 0.000 0.000 0.000
5 "A\A*\ 170 0.000 | 0.000 | 0.000
2 \_\ 180 0.000 0.000 0.000
0.50 IE\ Bl 190 0011 | 0000 | 1517
:' "8 '\\'EJ-D 195 0.011 | 0734 | 1.475
IR 200 0.011 0.713 1.435
0.00 B—H—&ELEX-WMAO 250 0.011 0.568 1.140
0 160 200 300 400 500 280 0.011 | 0.511 1.022
Input Voltage [V] 300 0.011 0.479 0.955
350 0.011 0.415 0.825
400 0.011 0.368 0.726
Note: Slanted line shows the range of the rated 420 0.008 0.352 0.694
input voltage. _ _ B _
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Load Current [A]

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

Model SNDHS250B24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 200V | 2.Values
--—-EF-- Input Volt. 280V
——O—-- Input Volt. 400V Load Input Current [A]
2.00 Current Input Volt. | Input Volt. | Input Volt.
IA] 200[v] | 280[V] | 400[V]
0.0 0.011 0.010 0.011
< 1.50 ><(/A 2.0 0.290 0.205 0.148
€ A 4.0 0551 | 0.394 | 0.286
§ o0 //A/ .o 6.0 0816 | 0584 | 0.419
5 / ] 8.5 1156 | 0.824 | 0.589
2 L1 ~L 105 1437 | 1021 | 0726
0.50 //E:/ e 115 1581 | 1122 | 0796
- 4 - - - -
0.00 - - - -
0 4 8 12 _ _ _ _
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Model SNDHS250B24 _
Temperature 25°C
item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A———— Input Volt. 200V | 2.Values
---E-- InputVolt. 280V
—-—O—"-~ |InputVolt. 400V Load Input Power [W]
500 Current Input Volt. | Input Voit. | Input Volt.
[A] 200[V] 280[V] 400[V]
400 J 0.0 2.2 2.8 43
§‘ \ 2.0 58.0 57.5 59.0
= N
g 300 _a 4.0 110.2 110.5 1145
) A 6.0 163.2 163.6 167.9
o s
5 /,a/ 8.5 231.1 230.9 235.7
o
g 20 P 105 287.3| 286.1| 2906
11.5 316.1 314.2 318.7
100 e __ - ; ;
. /T/ : - - _
0 4 8 12 - - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model SNDHS250B24
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
-—--fFF-- Load 50%
——2&—— Load 100% Input Efficiency
100 < < Voltage [%]
N N V] Load 50% | Load 100%
92 RS MR 195 89.8 89.3
—_ S \ 200 90.2 89.6
e 84 N N\ ‘
: N N\ 240 90.8 90.3
§ 76 N ) 280 90.0 90.0
S s \ N\ 320 89.1 89.6
Ly . \ 360 88.3 89.1
60 N E 400 87.4 88.6
N N 420 87.0 88.3
52
N . ~ } -
a4 AN N
100 200 300 400 500
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Model SNDHS250B24
Temperature 25°C
ftem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A—— Input Volt. 200V | 2.Values
---EF-- |InputVolt. 280V
——0O—-- Input Volt. 400V Load Efficiency [%)]
100 < Current Input Volt. | Input Volt. | Input Volt.
A\ Al 200v] | 280[v] | 400[v]
92 0.0 - - -
—~ a4 2.0 85.5 86.2 84.0
X
= 4.0 894 89.2 86.1
e 76 A 6.0 90.4 90.2 87.8
u&:&j 68 8.5 90.3 90.3 88.5
AN 10.5 89.6 90.0 88.6
60 11.5 89.2 89.8 88.5
52 - - ' _
44 - - - -
0 4 8 12 _ - _ _

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model SNDHS250B24
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +24V10.5A
1.Graph 2. Values
---EF-- Load 50%
= Load 100% Input Output Voltage
Voltage Vi
24.80 X \\ [\ Load 50% Load 100%
AN
2470 N \\ 195 24,531 24.530
2. A 200 24.530 24.530
2 2460 A\
g N 240 24.530 24.530
S 2450 WTE BB 280 24 529 24530
5 N X 320 24.529 24.531
£ 24.40 >
3 \ 360 24.529 24.531
24.30 S s 400 24.529 24.532
N
24.20 N \ 420 24,529 24,532
2410 N\
100 200 300 400 500
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model SNDHS250B24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V10.5A
1.Graph —A—— Input Voit. 200V | 2.Values
---EF-- Input Volt. 280V
—-—O—-- |Input Volt. 400V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
24.80 A Al 200(v] | 280[vi | 400v]
24.70 0.0 24.522 24525 24528
> 2.0 24.523 24525 24528
S 24.60
2 N 4.0 24523 24525 24527
CRPYY- ), S — &  — 6.0 24.523 | 24.525 | 24.527
‘g_ AN 8.5 24.524 24.526 24528
5 24.40
3 10.5 24.525 24.527 24,529
24.30 N 115 24525 | 24528 | 24.529
24.20 - _ - _
2410 - - - -
0 4 8 12 _ _ _ _
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Model SNDHS250B24
' Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +24V10.5A
Input Volt. 280 V
Cycle 1000 ms
Load Current |
10.5A/50 1t s
Min. Load (CA) «—
Load 100% (10.5A)
/\ - - " N\L [, it et
/ v N
/
]
0.5 V/div v
Tms/div 40ms/div
Min. Load (0A) «——
Load 50% (5.25A)
b
o
L b Y I
| per T T
0.5 V/div
1ms/div 40ms/div
Load 10% (1.05A) ——
Load 100% (10.5A)
A iy o Apilpuiiryyinda) .'-‘ﬂl‘I > P
/
W
0.5 V/div :
1ms/div 40ms/div
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Load Current [A]

Measured by 100 MHz Oscilloscope.

Ripple Voltage is shown as p-p in the figure below.

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

Ripple [mVp-p]

Fig.Complex Ripple Wave Form

Model SNDHS250B24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +24V10.5A
1.Graph 2.Values
—2A—— Input Volt. 200V
—-—O—-- InputVolt. 400V Load Ripple Voltage [mV]
400.0 Current Input Volt. Input Volt.
[A] 200 [V] 400 [V]
0.0 5 5
>
E 300.0 2.0 20 25
o 4.0 15 25
2 2000 6.5 20 25
- o 8.5 15 30
e 10.5 15 30
1'd
100.0 11.5 15 30
S P Py P 3 - - -
0.0 V T - =3 Exd =Y _ _ _
0 2 4 6 8 10 12 _ _ _
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Model SNDHS250B24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +24V10.5A
1.Graph 2. Values
A Input Volt. 200V
—+—O—-- Input Volt. 400V Load Ripple-Noise [mV]
400 - Current Input Volt. Input Volt.
(A] 200 [V] 400 [V]
0.0 10 15
= 300 2.0 20 30
° 4.0 20 30
2]
g 200 6.5 20 35
& 3 8.5 25 35
Q.
.QC_:?- 10.5 30 35
100 11.5 30 35
I SR S e A =~ S 0 ¥ - - -
0 i ‘ — - ~ R ;
0 2 4 6 8 10 12 — N N
Load Current [A]
Measured by 100 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
Ripple
Noise[mVp-p]
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10596
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Model SNDHS250B24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Obiject +24V10.5A
1.Graph 2.Values
~---E+-- Load 50%
——— Load 100% Ambient Ripple Voltage
400 Temperature [mV]
[°Cl Load 50% | Load 100%
-40 45 45
E. 300 -20 35 35
o 0 25 25
2 25 20 20
g 200
- 40 20 20
[ = _ 55 20 20
Y
100 70 20 20
85 20 20
, o a B E— -B--E 95 20 20
60 -40 20 0 20 40 60 80 100 ~ B )

Ambient Temperature [°C]
Input Volt. 280V

Measured by 100 MHz Oscilloscope.

Note: Slanted line shows the range of the rated
ambient temperature.
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Model SNDHS250B24

ltem Ambient Temperature Drift

Testing Circuitry  Figure A

Object +24V10.5A

1.Graph ——A——— Input Volt. 200V | 2.Values
-~-E~-- Input Volt. 280V
——O—"-- InputVolt. 400V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.

24.80 N s [°C] 200[v] | 280[V] | 400[V]

24.70 N ) -40 24.424 24.426 24.432
> T N N
=, A\ -20 24.470 24 471 24,476
S 24.60 \
2 . B - ] 0 24.503 24.504 24,507
S sus0 WM"“““‘*’E 7 25 24526 | 24527 | 24529
=) 7 |\ \\ 40 24.538 24.539 24.539
&g 2440 A
8 ) N\ 55 24.547 24.548 24548

24.30 N \>\ 70 24.541 24.541 24.541

9490 LN N 85 24.546 24.546 24.547

' N\ O 95 24550 | 24.552 | 24.553
24.10 \ — - - -
-60 -20 20 60 100 — B N "
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
12 - BC-10596
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1.0Output Voltage Accuracy

Temperature : -20 - 95°C
Input Voltage : 200 - 400V
Load Current : 0 - 10.5A

Model SNDHS250B24
Item Output Voltage Accuracy Testing Circuitry  Figure A
Object +24V10.5A

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

. Output Voitage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values

tem Temperature| Input Output - Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]

Maximum Voltage 95 400 10.5 24.553

142 0.2
Minimum Voltage -20 200 10.5 24.470
BC-10596
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Model SNDHS250B24
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +24V10.5A
1.Graph 2 Values

Time since Output
start Voltage

24.80 [H] \%i
= 24.70 0.0 24,519
= 54,60 0.5 24.532
2 1.0 24.532
9 2430 2.0 24.532
*g 24.40 3.0 24532
8 24.30 4.0 24.532
5.0 24.532
24.20 6.0 24.532
24.10 7.0 24.532
0 2 4 6 10 8.0 24,532

Time [H]
Input Volt. 280V
Load 100%
- 14 - BC-10596
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Model SNDHS250B24
_ Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V10.5A
1.Graph input Volt. 280V
[ Load 50% T
Output |} [ -
Volt.
[5V/div]
0
[ Load 100% ]
Output |} -
Volt.
[5V/div]
0
Input
Volt.
0
[100V/div] Time [50ms/div] Time [20ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 53.0 4.0 57.0 1.7 23.4
100 % 53.0 6.0 59.0 0.9 11.8
90% 1l
Output ) L S i S ——— -
Volt. 10% / ' ' \
A" "I ——--= 1N i TR
Input __] jl |
Volt. ' |
Td Tr i Th| Tf
X
Ts i
15 BC-10596
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Model SNDHS250B24
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +24V10.5A
1.Graph 2.Values
---EF-- Load 50%
—#&—— Load 100% Ambient Input Voltage
200 Temperature Y
\\ [°C] Load 50% Load 100%
160 e——al\rérna 8- 5 -40 166 170
> \ -20 166 171
o AN
3 120 . N\ 0 166 170
§ 25 166 171
= 40 166 172
a 80 E
£ \ N 55 165 172
\\ N 70 165 172
40 \\ N 85 165 173
\ 95 165 173
0 - - -
-60 -20 20 60 100 — - :
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10596
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Model SNDHS250B24

ltem Overcurrent Protection

Temperature 25°C
Testing Circuitry  Figure A

Object +24V10.5A

1.Graph ———  Input Volt. 200V
Input Volt. 280V
Input Volt. 400V

30
S———
=
o 20
()]
8
=)
>
3
= 10
O
0
0 4 8 12 16

Load Current [A]

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

Intermittent operation occurs when the output
voltage is from 12V to 0V.

2 Values

Output Load Current [A]

Voltage Input Volt. | Input Volt. | Input Volt.
V] 200[V] 280[V] 400[V]
22.8 12.61 12.73 12.86
21.6 12.65 12.83 12.93
19.2 12.81 12.99 13.10
16.8 13.00 13.16 13.30
14.4 13.18 13.33 13.47
12.0 13.34 13.47 13.55

17 - BC-10596
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Model SNDHS250B24

ltem Overvoltage Protection

Testing Circuitry  Figure A

Object +24V10.5A

18 -

1.Graph 2.Values
—A—— Input Volt. 200V
---EF-- Input Volt. 400V Ambient Operating Point [V]
33 Temperature Input Volt. Input Volt.
N °C] 200[V] 400[V]
-40 29.77 29.77
% \ -20 29.88 29.88
£ 31 0 29.94 29.94
% 25 29.94 29.94
3 e N RN 40 29.94 29.94
g , 55 30.07 30.07
o 29
70 30.07 30.07
85 30.07 30.07
95 30.07 30.07
27 - - -
-60 -20 20 60 100 — R -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10596
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Temperature Chamber
QR ;
electoric | | (][] (] —
P Switch » ». Power Supply  — > DC Load o, va
—
DC Power Power Meter scilloscope
Supply loscop
A
A 4
Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
+Vin +Vout
+M
DC *S
Input s Load
-M
-Vin -Vout
| P 3 -
1.5m 50Q T R Oscilloscope
Coaxial cable ! |
i 1 | BW:100MHz
i €.
- i
, ! R=50Q
"""""" C=0.01uF

Figure B (Ripple and Ripple noise Characteristic)
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