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Model SNDHS50B28
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph —A—— lLoad 100% | 2.Values
---E+-- Load 50%
——O—-- Load 0% Input Input Current
0.50 Voltage [A]
\ I\ Load 0% |Load 50%]Load 100%
0.40 N\ \ 0 0.000 0.000 0.000
< N \ 50 0.000 0.000 0.000
= AN
C
S 030 4 AN 100 0.000 0.000 0.000
(_’5) 150 0.002 0.000 0.002
5 170 0.003 0.003 0.003
g0 -\ 2 180 0.042 | 0.196 | 0.319
\NEB o N 190 0.042 0.188 0.336
0.10 LE T
y N N Ja| 195 0.042 0.182 0.326
‘T'G'G“G-\$e 200 0.040 0.177 0.316
0.00 250 0.034 0.139 0.249
0 100 200 300 400 500 280 0029 | 0125 | 0.223
Input Voltage [V] 300 0.025 0117 0.209
350 0.016 0.103 0.182
400 0.014 0.093 0.162
Note: Slanted line shows the range of the rated 420 0.014 0.089 0.155
input voltage. — R - -
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Model SNDHS50B28
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—-- InputVolt. 400V Load Input Current [A]
0.50 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 200[V] 280[V] 400[V]
0.40 \ 0.00 0.040 0.028 0.014
< N\ 0.30 0.077 0.054 0.042
E D& 0.60 0.133 | 0.095 | 0.071
8 //A/ i 0.90 0.181 0.128 0.095
A & e 1.20 0228 | 0.160 | 0.118
s //A/ H_.-'Er QD,c 1.50 0.275 0.193 0.141
/t,\/ w7 N 1.80 0322 | 0226 | 0.164
010 T E o 1.98 0350 | 0247 | 0.178
e AN
=B . : : :
0.00 - - - -
0.0 0.4 0.8 1.2 1.6 2.0 _ _ _ -

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 SNDHS50B28
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 200V | 2.Values
--=EF-- |InputVolt. 280V
—:—O—-- InputVolt. 400V Load Input Power [W]
100 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 200[V] 280[V] 400[V]
80 \ 0.00 8.00 7.90 5.60
§ \ 0.30 15.50 15.10 16.70
= M 0.60 2660| 2660 28.70
= 60
3 A 0.90 36.20 35.80 37.90
a A
= //,a/ 1.20 45.60 44.90 47.20
o 40 -~ LY
£ /,;E/ \\ 1.50 54.90 54.20 56.40
-
. 1.80 64.30 63.50 65.80
20 /e/ N 1.98 7000 69.10] 71.30
- A\ ~ 5 : :
ol N - T
0.0 0.4 0.8 1.2 1.6 2.0 = N - -
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Model SNDHS50B28
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object
1.Graph 2. Values

---FF-- Load 50%
—&—— Load 100% Input Efficiency
86 N Voltage (%]
A \ Load 50% Load 100%
N i = W u

8 .ﬁ}; oo N 195 72.4 80.6
— E--ma ) 200 72.9 81.0
°\° 70 \ :ﬂ
: N AN 240 74.1 82.2
§ 62 N A 280 73.7 82.0
S 54 y N\ 320 72.7 81.4
Lo ' A\ 360 713 80.3

46 N N 400 69.6 79.2

38 N\ \ 420 68.6 78.6

N - - -
30 \
100 200 300 400 500

Input Voltage [V]

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

Model SNDHS50B28
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —~A—— Input Volt. 200V | 2.Values
---EF-- InputVolt. 280V
—+—O—-- Input Volt. 400V Load Efficiency [%]
86 Current Input Volt. | Input Volt. | Input Volt.
e [A] 200[V] 280[V] 400[V]
78 P o= N 0.00 - - -
< 70 an Tl \ 0.30 509 | 615 | 555
= =
= - v A 0.60 671 67.1 62.2
§ 62 T 0.90 72.9 73.8 69.7
S o \ 1.20 76.6 77.8 741
T \
N 1.50 79.3 80.3 77.2
46 N 1.80 80.9 82.0 79.1
N
38 N 1.98 81.7 82.7 80.2
30 - - - -
0.0 0.4 0.8 1.2 1.6 2.0 — 3 i i
Load Current [A]
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Model SNDHS50B28
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +28V1.8A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
Voltage \Y|
28.80 X :\\ \Y] Load 50% Load 100%
AN
2870 N \ 195 28.512 28.499
=, N \ 200 28.513 28.501
[
o 2860 < 240 28.514 28.502
S 2850 S BN BN 280 28.517 28.505
5 N X 320 28.518 28.507
£ 2840 A
3 \ 360 28.519 28.508
28.30 \\\ 400 28.521 28.509
X
28.20 . \ 420 28.521 28.510
“\ - - -
28.10 \
100 200 300 400 500
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
BC-10584
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Load Current [A]

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

Model SNDHS50B28
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A

Object +28V1.8A

1.Graph —A—— |Input Volt. 200V | 2.Values
--~-EF-- Input Volt. 280V
——O—"-- |Input Volt. 400V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
28.80 \\ Al 200[V] | 280[v] | 400[V]
28.70 N 0.00 28.550 28.558 28.558
' N

= \ 0.30 28.530 | 28.535 | 28.540
(0]
o 28.60 - < 0.60 28.522 | 28.527 | 28.531
S 2850 f “&“hnnnauangiaﬂak@_q 0.90 28517 | 28521 | 28525
§_ N 1.20 28.511 28.515 28.519
5 4 1.50 28504 | 28.509 | 28.513

28.30 \} 1.80 28.499 28.503 28.507

. 28. . .
28.20 \ 1.98 8.495 28.499 28.504
28.10 - - - -
0.0 0.4 0.8 1.2 1.6 2.0 — - - :
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Model SNDHS50B28

ltem Dynamic Load Response

Temperature

25°C

Testing Circuitry Figure A

Object +28V1.8A

Input Volt. 280 V
Cycle 1000 ms

Load Current

09A/50u s
Min. Load (0A) «——
Load 100% (0.9A)
h 4
0.5 V/div
1ms/div 20ms/div
Min. Load (0A) «——
Load 50% (0.45A)
0.5 V/div
1ms/div 20ms/div
Load 10% (0.09A) ——
Load 100% (0.9A)
IMV—M“ i\ i
0.5 V/div
1ms/div 20ms/div
.8 - BC - 10584
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Load Current [A]

Ripple [mVp-p]

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.

Fig.Complex Ripple Wave Form

Model SNDHS50B28
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +28V1.8A
1.Graph 2 Values
—2A—— Input Volt. 200V
—-—0—-- Input Volt. 400V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
[A] 200 [V] 400 [V]
< 250 0.00 10 10
E, 0.30 25 40
o 200 0.60 25 40
= 0.90 25 40
£ 150
° 1.20 25 40
a
1.80 25 40
50 1.98 30 40
O---0—-0-—0—--O-
#LA (=3 A 7=~ = - = =
o T T T T — - -
0.0 0.6 1.2 1.8 2.4 — N N
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Model SNDHS50B28
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object +28V1.8A
1.Graph 2. Values
—2&A—— Input Volt. 200V
——O—"- Input Volt. 400V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[A] 200 [V] 400 [V]
250 0.00 10 20
z 0.30 40 45
o 200 0.60 40 50
(23
'g 150 0.90 40 50
@ 1.20 40 50
o
hQ:' 100 1.50 40 50
1.80 40 50
50 o Q S -0 1.98 40 55
~ =3 [~ r~3 £x A
7 - - -
0 - - .
0.0 0.6 1.2 1.8 24 _ ~ _
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-10584
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Model SNDHS50B28
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object +28V1.8A
1.Graph 2 Values
---E-- Load 50%
—4A—— Load 100% Ambient Ripple Voltage
300 Temperature [mV]
[°C] Load 50% Load 100%
250 -40 55 55
s
E -20 50 50
o 200 0 40 40
2 25 35 35
S 150
© 40 30 35
g 100 55 30 30
o 70 25 25
50 2 = 85 25 25
'E"‘—‘?"E‘ﬂ— 95 25 25
0 - - -
60 -40 20 0 20 40 60 80 100 — 3 3
Ambient Temperature [°C]
input Volt. 280V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10584
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Model SNDHS50B28

ltem Ambient Temperature Drift

Testing Circuitry  Figure A

Object +28V1.8A

1.Graph —A—— Input Volt. 200V | 2.Values
---EF-- Input Volt. 280V
—-—0—-- Input Volt. 400V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
28.80 0 \\ [°C] 200[V] | 280[V] | 400[V]
2870 N ) -40 28.414 | 28.420 | 28.427
=d \\\ A\ -20 28.453 | 28.459 | 28.464
% 28.60 _ < 0 28.483 | 28.487 | 28.492
S 2850 e e B BN 25 28.499 | 28.503 | 28.507
z 28.40 E‘/’Q‘}:/V \\\ 40 28.497 | 28.501 | 28.505
3 N\ 55 28.503 | 28.508 | 28.512
28.30 S N\ 70 28.494 | 28.499 | 28.503
28.20 AN \\\ 85 28.497 | 28.503 | 28.507
\ \ 95 28.490 | 28.496 | 28.500
28.10 N\ - - - -
-60 -20 20 60 100 - N _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
12 - BC-10584
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1.Output Voltage Accuracy

Temperature : -20 - 95°C
Input Voltage : 200 - 400V
Load Current : 0 - 1.8A

Model SNDHS50B28
ltem Output Voltage Accurécy Testing Circuitry Figure A
Object +28V1.8A

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 Qutput 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 85 400 0 28.552

— 150 0.2
Minimum Voltage -20 200 1.8 28.453
BC-10584
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Model

SNDHS50B28
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +28V1.8A
1.Graph 2 Values

Time since Output
start Voltage

28.70 [H] V]
S 28.60 0.0 28.420
o 28.50 05 28.420
2 1.0 28.420
o 2840 2.0 28.420
*g 28.30 3.0 28.420
8 28.20 4.0 28.420
5.0 28.420
28.10 6.0 28.420
28.00 7.0 28.420
0 2 4 6 10 8.0 28.420

Time [H]
Input Voit. 280V
Load 100%
- 14 - BC-10584
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Model SNDHS50B28
Temperature 25°C

ltem Rise and Fall Time Testing Circuitry Figure A

Object +28V1.8A
1.Graph Input Volt. 280V

[ Load 50% ]

Output
Volt. -

[5Vidivl| T

0

[ Load 100%

Output
Volt.
[5v/div]| T
0
Input
Volt.
0
[100V/div] Time [60ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 27.5 13.5 41.0 6.2 80.7
100 % 26.3 19.3 45.6 3.3 42.7
90% 1l
Output e il i Sy —— -
Volt. 10% / H \
s 1-————7 TR
11
Input ____| i
Volt. | l
Td Tr e Th| Tf
> || <
11
T i
- 15 - BC-10584
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Model SNDHS50B28
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Obiject +28V1.8A
1.Graph 2. Values
~=-EF-~- Load 50%
2 Load 100% Ambient Input Voltage
200 Temperature V]
\ A_é;. Al A [°C] Load 50% Load 100%
160 ga~-a---8- "B'ﬂ"'ﬂ\' -40 167 174
> \ \ -20 169 176
) AN
= \ \ 0 171 178
§ 25 173 180
5 40 174 181
o 80 R
£ N\ N 55 173 180
AN 70 171 180
40 \
\\ \ 85 171 179
N 95 171 178
0 - - -
-60 -20 20 60 100 — N N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10584
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Model SNDHS50B28
Temperature 25°C
item Overcurrent Protection Testing Circuitry  Figure A
Object +28V1.8A
1.Graph Input Volt. 200V | 2.Values
Input Volt. 280V
Input Volt. 400V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
20 [\ 200[V] 280[V] 400[V]
_ 26.6 2.24 2.33 2.45
= 25.2 2.28 2.35 2.46
& 20 22.4 2.33 2.42 2.54
S 19.6 2.37 243 2.54
3 16.8 2.40 2.46 2.52
a 10 14.0 2.41 2.45 2.51
0 - - - -
0.0 1.0 2.0 3.0 _ i i i
Load Current [A] - - R -
Note: Slanted line shows the range of the rated - - - R
load current.
Intermittent operation occurs when the output
voltage is from 14V to OV.
- 17 - BC-10584
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Model SNDHS50B28
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +28V1.8A
1.Graph 2.Values
—A—— Input Voit. 200V
==-EF-- Input Volt. 400V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
\ [°C] 200[V] 400[V]
40 \
\ -40 34.87 34.87
% B -20 35.39 35.39
§ 38 o 0 35.86 35.86
= a/m/”' \ 25 36.56 36.56
g N \
5 36 . N\ 40 36.97 36.97
2 55 37.27 37.27
o] - g
24 N 70 37.67 37.68
N\ \ 85 38.09 37.97
A 95 38.26 38.26
32 \ - - -
-60 -20 20 60 100 . - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
18 - BC-10584
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erature Chamber

Electronic 1]

. ) . Electronic ‘
»  Switch > > Power Supply = > "ﬁ%‘
n DC Load
DC Power Power Meter Sciloscope
Supply . P
A
v J
Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
+Vin +Vout
DC
Input Load
-Vin -Vout
1.5m 50Q Oscilloscope
Coaxial cable

1
1
R
o | [BW:100MHz
)
i
1

--------- C=0.01pF

Figure B(Ripple and Ripple noise Characteristic)

- 19 - BC-10584






