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Model SNDHS250B28
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Load 100% | 2.Values
---FF-- Load 50%
——©—'- load 0% Input Input Current
2.00 Voltage [A] :
\\ \Y| Load 0% |Load 50%|Load 100%
\ N 0 0.000 0.000 0.000
< 150 50 0.004 0.004 0.000
g \ 100 0.002 0.002 0.002
8 00 . 150 0.000 0.000 0.000
= "x\ 170 0.000 0.000 0.000
2 \ 180 0000 | 0.000 | 0.000
0.50 Bl 190 0.006 | 0.740 | 1.481
ki '\\-m: 195 0.006 | 0718 | 1.440
; N \ 200 0.006 0.698 1.401
0.00 250 0.006 0.557 1.113
0 100 200 300 400 500 280 0.006 | 0501 | 0.998
Input Voltage [V] 300 0.006 0.470 0.933
350 0.006 0.408 0.806
400 0.006 0.362 0.710
Note: Slanted line shows the range of the rated 410 0.006 0.354 0.694
input voltage. 420 0.006 | 0.346 | 0.679
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Load Current [A]

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

Model SNDHS250B28
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —=A—— Input Volt. 200V | 2.Values
---fF-- Input Volt. 280V
——O—-- |Input Volt. 400V Load Input Current [A]
200 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 200[V] 280[V] 400[V]
0.0 0.005 0.006 0.006
< 150 A 2.0 0323 | 0229 | 0.165
g $ 3.5 0.548 | 0.394 | 0.286
5 .0 55 0853 | 0610 | 0.439
O 1.00 e 0
5 /A/ 7.0 1.086 0.775 0.554
5 Pt 9.0 1403 | 0998 | 0.710
0.50 o« e 9.9 1550 | 1.100 | 0.781
| o e \
Lo’ AN — ' _ _
7B - : : :
000 w25 = ; . -
0 2 4 6 8 10 _ i _ _
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model SNDHS250B28
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A—— Input Volt. 200V | 2.Values
~--EF-- InputVolt. 280V
——0O—-- |InputVolt. 400V Load Input Power [W]
500 Current Input Volt. | Input Volt. | input Volt.
\ [A] 200[V] | 280[Vv] | 400[V]
400 N 0.0 1.1 1.6 25
s N 2.0 646| 641| 661
5 \ 35 100.7| 1104| 1146
2 300
o 55 170.5 171.0 175.6
a
= N 7.0 2172 2171|2218
a 200 7 >
£ L& O 9.0 2806 | 279.6| 2842
i N 9.9 309.8 308.2 312.7
100 -« A\ = ) ) -
L~ N -~ - - -
o e’ - 3 ] )
0 2 4 6 8 10 _ _ _ _
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Input Voltage [V]

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

Model SNDHS250B28
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4A—— Load 100% Input Efficiency
100 N < Voltage [%]
v N Y| Load 50% Load 100%
92
R-\-—E-""ﬂ—#ﬁﬁ? < .J 195 89.7 89.5
< 84 \\\ N 200 90.0 89.8
3; N \ 240 90.4 90.5
§ 76 N ) 280 89.7 90.1
S 48 ! \ 320 88.8 89.8
L N Q 360 87.9 89.2
60 (N N 400 86.9 88.7
50 Q \\ 420 86.5 88.4
100 200 300 400 500
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Load Current [A]

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

Model SNDHS250B28
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 200V | 2.Values
---E+-- Input Volt. 280V
—-—O—-- Input Volt. 400V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
Q [A] 200[V] 280[V] 400[V]
92
& 0.0 - - -
L - ; '_'-; =O 4—5‘—:— =
— 84 - oI \ 2.0 86.7 874 84.8
®
= ) 35 89.4 88.8 85.5
e 76 > 55 90.3 90.1 87.7
E 4 N\ 7.0 90.3 90.3 88.4
L AN 9.0 89.8 90.1 88.7
60 \\\\ 9.9 89.5 89.9 88.7
52 A - _ _ -
44 - - - -
0 2 4 6 8 10 — ; N N
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Input Voltage [V]

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

Model SNDHS250B28
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +28VIA
1.Graph 2.Values
---BF-- Load 50%
2 Load 100% Input Output Voltage
Voltage Vi
28.30 \ \b V] Load 50% Load 100%
N
28.20 < \ 195 28.015 28.013
= \ 200 28.015 28.013
o 28.10 N\
g N\ 240 28.014 28.013
S 28.00 ;Jgﬂ:mzzm:aﬁ;u—a 280 28.014 28.013
5 N 320 28.013 28.014
£ 2790 n
3 \ 360 28.013 28.014
27.80 ?\\ 400 28.013 28.015
N 420 28.013 28.015
\
27.70 N \\ — - -
27.60 AN
100 200 300 400 500
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Model SNDHS250B28
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +28V9A
1.Graph —~A—— Input Volt. 200V | 2.Values
-~--EF-- InputVolt. 280V
—-—O—-= Input Volt. 400V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
28.30 \\\ [A] 200[V] 280[V] 400[V]
28.20 \ 0.0 27.999 | 28.001 28.004
= \ 2.0 27.999 | 28.002 | 28.004
(]
> 28.10 \ 35 27.999 | 28.002 | 28.004
S 28.00 frsmaomt@ PREET LY 5.5 28.000 | 28.002 | 28.005
5 N 7.0 28.000 | 28.003 | 28.005
S 27.90 N
8 ' 9.0 28.001 28.003 | 28.005
27.80 s 9.9 28.001 28.004 | 28.006
27.70 \ = - - -
N - - - -
27.60 — - - -
0 2 4 6 8 10 . _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
7 - BC-10597
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Model SNDHS250B28

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +28VOA

Input Volt. 280 V
Cycle 1000 ms

Load Current |

9A/50u s
Min. Load (0A) «——
Load 100% (9A) \
ey AN S aypepen g \ !
r;ﬂ"‘" ‘w "
|
0.5 V/div
1ms/div 40ms/div
Min. Load (CA) «——
Load 50% (4.5A) \
L
e v \ N
 all N
|
0.5 V/div
1ms/div 40ms/div
Load 10% (0.9A) «——
Load 100% (9A) :
i
. __ i " |
rn"""'"'
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 SNDHS250B28
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +28V9OA
1.Graph 2.Values
—2A—— |nput Volt. 200V
—:—O—-~= Input Volt. 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 25 30
g 35 25 40
= y00.0 5.5 25 40
= 7.0 25 40
g 9.0 25 40
Y
100.0 9.9 25 40
E__(? — 1O —-6- O- 9 - - -
00 m’/ g | = ‘ = ? . _ _
0 2 4 10 _ B i
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Model SNDHS250B28
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +28V9A
1.Graph 2.Values
—2A—— |nput Volt. 200V
—-—O—-~ Input Voit. 400V LLoad Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
N [A] 200 [V] 400 [V]
0.0 15 20
% 300 2.0 30 40
o AN 3.5 35 45
(2]
g 200 5.5 35 50
@ 7.0 35 50
2 AN
h% 9.0 30 50
100 9.9 35 50
% - Q — % ﬁ X _e - : :
T L1 _ ) ;
0 2 4 10 — i 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-10597
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Model SNDHS250B28
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +28V9A
1.Graph 2.Values
---EF-- Load 50%
—4&—— Load 100% Ambient Ripple Voltage
400 Temperature [mV]
[°C] Load 50% Load 100%
-40 80 80
S
E 300 -20 60 60
o 0 40 40
= 25 30 30
< 200
° 40 30 30
g 55 30 30
n
100 70 30 30
85 30 30
| .E_H‘ _B_H 95 30 30
0 o _ _
60 -40 -20 0 20 40 60 80 100 n B N
Ambient Temperature [°C]
Input Volt. 280V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10597
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Model SNDHS250B28

item Ambient Temperature Drift

Testing Circuitry  Figure A

Object +28VOA

12 -

1.Graph —A—— Input Volt. 200V |2.Values
---E-- InputVolt. 280V
—+—O—-- |Input Volt. 400V Ambient Output Voltage [V]
Temperature | Input Voit. | Input Volt. | Input Voit.
28.30 S l\ [°C] 200[V] 280[V] 400[V]
2820 N \ -40 27933 | 27.935 | 27.939
= i\ \ -20 27978 | 27.979 | 27.982
S 28.10 0 28.018 | 28.019 | 28.021
§ 28.00 \:,E/&H_B—.%a N 25 28.046 | 28.046 | 28.048
2 r/‘f N 40 28.054 | 28.054 | 28.055
3 ‘ \, 55 28.055 | 28.055 | 28.055
27.80 S A\ 70 28.051 28.051 28.051
9770 N \} 85 28.051 | 28.052 | 28.053
\\\ \ 95 28.047 | 28.048 | 28.050
27.60 - - - -
-60 -20 20 60 100 ~ - " -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10597
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1.0Output Voltage Accuracy

Temperature : -20 - 95°C
input Voltage : 200 - 400V
Load Current : 0 - 9A

Model SNDHS250B28
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +28V9A

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 Output Voltage) / 2

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

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

Maximum Voltage 55 400 9 28.055

- +39 10.1
Minimum Voltage -20 200 0 27.977
BC-10597
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Model SNDHS250B28
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +28V9A
1.Graph 2. Values
Time since Output
start Voltage
= 28.20 0.0 28.006
© 28.10 0.5 28.016
g 1.0 28.016
g 2800 2.0 28.016
*g 27.90 3.0 28.016
3 27.80 4.0 28.016
5.0 28.016
2770 6.0 28.016
27.60 7.0 28.016
0 2 4 6 10 8.0 28.016
Time [H]
Input Volt. 280V
Load 100%
- 14 - BC-10597
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Model SNDHS250B28
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +28V9A
1.Graph Input Volt. 280V
[ Load 50% ]
Output r
Volt. - .
[5v/div]| [
0
[ Load 100%
Output F
Volt. - -
[5V/divl|
0
Input
Volt.
0
[100V/div] Time [50ms/div] Time [20ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 53.5 3.8 57.3 14 17.9
100 % 53.5 4.0 57.5 0.7 9.1
90% |}
Output ——— e ] -
Volt. 10% / I I \
A" - —-————- 1E——=——" TR
Input ___| ‘; ‘
Volt. | ’
Td Tr s Thi Tf
> ¥ Sl
1
Ts ~ i
- 15 - BC-10597
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Model SNDHS250B28
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +28V9A
1.Graph 2 Values
---BE--~- Load 50%
—4&—— Load 100% Ambient Input Voltage
200 Temperature V]
\ o .\%-— [°C] Load 50% Load 100%
D AT - Y I o CA- | ;
160 N\ 40 172 176
> \ -20 171 175
@ X
g 120 y \ 0 171 176
5 \ 25 171 176
= 40 171 176
a 80 A
£ N\ . 55 171 177
\ \ 70 170 177
40 < N 85 170 177
\\ 95 171 178
0 - - -
-60 20 20 60 100 — 3 B
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10597
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Model SNDHS250B28
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +28VOA
1.Graph Input Volt. 200V | 2.Values
Input Volt. 280V
== |nput Volt. 400V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
[\ 200[V] 280[V] 400[V]
% 26.6 12.33 12.35 12.36
% 25.2 12.25 12.30 12.31
g 20 22.4 1257 | 1265 12.55
g 19.6 1271 12.82] 1270
3 16.8 12.84| 1297 1279
3 10 14.0 12.96| 1308 1277
0 - - - -
0 4 8 12 16

Note: Slanted line shows the range of the rated

Load Current [A]

load current.

Intermittent operation occurs when the output
voltage is from 14V to OV.

17 - BC-10597
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Model SNDHS250B28

item Overvoltage Protection

Testing Circuitry  Figure A

Object +28V9A

1.Graph 2.Values
—A—— Input Volt. 200V
---EF-- InputVolt. 400V Ambient Operating Point [V]
38 Temperature Input Volt. Input Volt.

[°C] 200[V] 400[V]

\ -40 34.36 34.36
% -20 34.48 34.48
5 36 0 34.48 34.48
CLm 25 34.59 34.59
'}fﬁ . 40 34.59 34.59
§ a4 55 34.59 34.59
70 34.59 34.59
\ 85 34.59 34.59
95 34.59 34.59

32 \ - - -

-60 -20 20 60 100 _ _ _

Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
18 - BC-10597
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Electronic I:‘ [:] I:l Ter\r;\grature Chamber

. 4 1 | . | - EI i
»  Switch > » Power Supply - Deccf_rcc::jc _Dppvg
DC Power Power Meter scilloscope
Supply . S P
v J
Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
+Vin +Vout
+M
DC S
Input . Load
-M
-Vin -Vout
I | 3 -
1.5m 50Q T R Oscilloscope
Coaxial cable ! 1
1 | | BW:100MHz
L ]°
' i
: ! R=50Q
“““““ C=0.01pF

Figure B (Ripple and Ripple noise Characteristic)
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