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Model SNDHS50A15
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object +15V3.4A
1.Graph —A—— Load 100% | 2.Values
---EF-~- Load 50%
—=O—- load 0% Input Input Current
2.00 Voltage [A]
A% Load 0% |Load 50%|Load 100%
N 0 0.000 | 0.000 0.000
< 150 40 0.000 0.000 0.000
*qc'; \ 45 0.002 0.002 0.002
'05 o0 1 50 0035 | 0626 | 1.182
5 ) 55 0.033 0.557 1.085
5 N N 60 0032 | 0506 | 0.995
0.50 hp X\A A 66 0.032 0.458 0.892
; cmld T 80 0.031 | 0380 | 0.738
H--m B
;\ {L g : j; 95 0.031 0.326 0.625
0.00 0200 -0 — 110 0.030 | 0.287 | 0.549
0 20 40 60 80 100 120 140 160 180 125 0.030 0.257 0.486
Input Voltage [V] 140 0.030 0.234 0.438
160 0.030 0.211 0.392
170 0.030 0.202 0.370
Note: Slanted line shows the range of the rated - - - -
input voltage. - R B -
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Load Current [A]

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

Model SNDHS50A15
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object +15V3.4A
1.Graph —~A—— Input Volt. 60V | 2.Values
---EF-- Input Volt. 110V
—+—O—"-- Input Volt. 160V Load Input Current [A]
200 Current Input Volt. | input Volt. | Input Volt.
\\ [A] 60[V] 110[V] 160[V]
0.00 0.032 0.030 0.030
< 1.50 0.60 0.208 0.122 0.094
g AN 1.20 0.372 0.213 0.160
3 100 2}5 P 1.80 0.538 | 0.303 | 0.223
§_ / N 2.40 0.707 0.394 0.286
£ /A' 3.00 0.878 0.487 0.350
0.50 |« & l{m '2 3.40 0995 | 0549 | 0392
Lar Y,
_ //g—/ S PN 3.7j 1.(396 o.b:oz 0.129
0.00 2w N ~ ; ; ;
0.0 1.0 2.0 3.0 4.0 _ _ _ _
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model SNDHS50A15
Temperature 25°C
item Input Power (by Load Current) Testing Circuitry  Figure A
Object +15V3.4A
1.Graph Y — Input Volt. 60V | 2.Values
---E+-- Input Volt. 110V
——O—-- Input Volt. 160V Load Input Power [W]
100 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 60[V] 110[V] 160[V]
80 N 0.00 1.92 3.35 4.83
3 N\ 0.60 12.48 13.47 15.12
5 e 1A 1.20 2226| 2343| 2562
§ . 1.80 3221| 3333| 3564
5 C@’ 2.40 42.31 43.35 4572
& 40 ez
£ 7 3.00 52.61 53.50 55.95
gy \
-3 \ 3.40 59.60 60.40 62.78
3.74 65.60 66.20 68.61
A\ . : : :
2.0 3.0 4.0 _ _ _ _
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Model SNDHS50A15
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object +15V3.4A
1.Graph 2.Values
---fF-- Load 50%
—4&—— Load 100% Input Efficiency
96 < Voltage (%]
N V] Load 50% Load 100%
88 A AT A B N 56 84.8 86.3
- > O-.lg NG 60 85.3 87.1
£ 80X SR
_ 2 AN 66 85.8 87.9
572 O
S N 80 85.4 87.9
o N 95 83.9 87.2
£ 64 \
L \E\ AN 110 82.4 86.3
56 < t 125 80.8 85.5
48 N\ R 140 79.2 84.6
f\\ . 160 77.0 83.1
40 170 75.9 82.5
50 70 90 110 130 150 170
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10638




— CO$EL

Model SNDHS50A15
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object +15V3.4A
1.Graph —7A—— InputVolt. 60V | 2.Values
---EF-- InputVolt. 110V
—-—O—-- InputVolt. 160V Load Efficiency [%]
96 Current Input Volt. | Input Volt. | Input Volt.
N\ [A] 60[V] 110[V] 160[V]
88
s 'L B /i 0.00 - - -
— 80 oS - — S 0.60 73.9 68.6 61.2
D\o =
= — L& \ 1.20 82.7 78.7 72.0
g 72 P , 1.80 85.7 82.9 77.6
2 o s N\ 2.40 87.0 84.9 80.5
L AN
3.00 87.4 86.0 82.2
56 \} 3.40 87.4 86.3 83.0
48 N 3.74 87.3 86.6 83.6
40 - - - -
0.0 1.0 2.0 3.0 4.0 — N i N
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 5 - BC-10638
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50

70 90 110 130 150 170

Input Voltage [V]

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

Model SNDHS50A15
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A

Object +15V3.4A

1.Graph 2.Values
---EF-- Load 50%
—+&—— Load 100% Input Output Voltage
Voltage V]
15.60 N ;\ I\ Load 50% Load 100%
Y

1550 [\ \ 56 15.294 15.287
= N\ \ 60 15.294 15.287
> 15.40 66 15.294 15.287
3 \ - -
g 15.30 ﬂ@zfﬁ—;ﬁ:_ . E,,A_E_,j__m__f._\éu,, & 80 15.294 15.288
5 AN 95 15.295 15.288
£ 15.20 x
8 \ 110 15.295 15.289

15.10 S s 125 15.296 15.290

N
15.00 . N 140 15.297 15.291
\\ N 160 15.298 15.293
14.90 170 15.299 15.293
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Model SNDHS50A15
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +15V3.4A
1.Graph ——2A—— InputVolt. 60V | 2.Values
---E+-- InputVolt. 110V
——O—-- |InputVolt. 160V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
15.60 s [A] 60[V] 110[V] 160[V]
15.50 \ 0.00 15.308 | 15.306 | 15.307
P 0.60 15.297 | 15.299 | 15.301
[
o 1540 N 1.20 15.205 | 15297 | 15.299
S 1530 mg__g_____g__gz_mn&:ﬂ%ﬁ_ 1.80 15292 | 15295 | 15.297
5 D 2.40 15.290 | 15.292 | 15.296
£ 15.20 \
3 3.00 15.287 | 15.291 15.294
15.10 \E 3.40 15.286 | 15.289 | 15.293
N 3.74 15.285 | 15.288 | 15.292
15.00
14.90 - - - -
0.0 1.0 2.0 3.0 40 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
7 - BC-10638
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Model SNDHS50A15
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +15V3.4A
Input Volt. 110 V
Cycle 1000 ms

Load Current

Min. Load (OA) «——
Load 100% (3.4A)

- 3.4A/50 s

1 V/div
400us/div 10ms/div
Min. Load (0A) «——
Load 50% (1.7A)
1 Vidiv
400ps/div 10ms/div
Load 10% (0.34A) ——
Load 100% (3.4A)
1 V/div
400us/div 10ms/div
8 - BC - 10638
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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 SNDHS50A15
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V3.4A
1.Graph 2.Values
—2A—— |Input Volt. 60V
—-—O—-- InputVolt. 160V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
[A] 60 [V] 160 [V]
< 250 0.00 10 10
£ 0.60 35 50
o 200 1.20 35 50
§ 50 1.80 35 50
° 2.40 35 50
oy 3.00 35 50
o 1 3.40 35 50
50 A G - . B A J 3.74 35 50
e A A 2 A—dA—A — 3 N
N N — - -
0 1 2 3 4 _ _ _
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Model SNDHS50A15
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +15V3.4A
1.Graph 2.Values
—2&—— |Input Volt. 60V
——O—-- InputVolt. 160V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[A] 60 [V] 160 [V]
250 0.00 10 25
2 0.60 40 65
» 200 1.20 40 70
1]
IZS 150 1.80 40 70
o 2.40 45 70
Q.
.09:- 100 3.00 45 70
3.40 45 70
o — 1O = O =©
50 - . e — 3.74 45 70
c’ * /‘l (=3 (=Y _ _ _
0 4\/ - - -
0 1 2 3 4 _ _ _
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-10638
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Ambient Temperature [°C]

Input Volt. 110V

Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

Ripple [mVp-p]

Fig.Complex Ripple Wave Form

Model SNDHS50A15
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +15V3.4A
1.Graph 2.Values
---fF-- Load 50%
——2&A—— Load 100% Ambient Ripple Voltage
300 \ Temperature [mV]
N N [°C] Load 50% Load 100%
250
< \ ) -40 55 55
E Lo \ \ -20 55 55
8 \\ \ 0 55 60
< 150 \\ \\ 25 55 60
i \ 40 60 60
g 100 \ 55 70 65
g AV
70 70 65
\ - | =
50 \' s \ 80 70 70
\ X 95 70 70
0 100 70 70
-60 -20 20 60 100 — : N

1 - BC-10638
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Model SNDHS50A15
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +15V3.4A
1.Graph —A—— InputVolt. 60V | 2.Values
~~--EF-- InputVolt. 110V
——O—-- Input Volt. 160V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
15.60 S s [°C] 60[V] 110[V] 160[V]
15.50 \ \ -40 15.222 | 15.226 | 15.235
: N\

=) N \ -20 15249 | 15252 | 15.259

[0}

o 1540 N 0 15.265 | 15.268 | 15.273

S 1530 g gl g I L 25 15.284 | 15.287 | 15.291

5 — g N 40 15.289 | 15292 | 15.295

£ 15.20 \

3 N\ 55 15.288 | 15.291 15.294
15.10 S Q 70 15.291 15294 | 15.295
15.00 < N 80 15.289 | 15.292 | 15.293

' Q N 95 15.289 | 15.292 | 15.293
14.90 100 15.289 | 15.292 | 15.293
-60 20 20 60 100 — N N N
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10638
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Model SNDHS50A15

ltem Output Voltage Accuracy Testing Circuitry Figure A

Object +15V3.4A

1.Output 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 @ -20 - 95°C
Input Voltage : 60 - 160V
Load Current : 0 - 3.4A
* Output 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
ltern Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt 95 110 0 15.315
aximum Voltage 433 0.2
Minimum Voltage -20 60 3.4 15.249
- 13 - BC-10638
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Model SNDHS50A15
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +15V3.4A
1.Graph 2. Values
Time since Output
start Voltage
15.60 [H] \Y|
1550 0.0 15.284
% 15.40 0.5 15.288
> 1.0 15.289
5 1530 2.0 15.289
*g 15.20 3.0 15.289
g 15.10 4.0 15.289
5.0 15.289
15.00 6.0 15.289
14.90 7.0 15.289
0 2 4 6 10 8.0 15.289
Time [H]
Input Volt. 110V
Load 100%
14 - BC-10638
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Model SNDHS50A15
Temperature 25°C

ltem Rise and Fall Time Testing Circuitry  Figure A

Object +15V3.4A
1.Graph Input Volt. 110V

[ Load 50% ]

Output r
Volt. i

[2vidivi| F

0

[ Load 100%

Output
Volt. i
[2V/div] -
0
Input
Volt.
0
[25V/div] Time [50ms/div] Time [10ms/div]
2. Values [ms]
Load Time Td Tr Ts Th Tf
50 % 19.8 6.8 26.6 10.9 46.8
100 % 19.8 9.5 29.3 5.5 23.9
90% 11
Output ——— e — = [ —— -
Volt. 10% / H \
A" —-—"——- 1h=——"" i i
Input ] | |
Volt. | |
Td Tr . Th| Tf
> > L >l<—>
1
> i
- 15 - BC-10638
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Model SNDHS50A15
Minimum [nput Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V3.4A
1.Graph 2 Values
~-=-FF-- Load 50%
—A—— Load 100% Ambient Input Voltage
60 Temperature \Y
\ [°C] Load 50% Load 100%
A—2 -40 46 48
S N R R
> -20 47 48
o 40
g \ 0 47 49
g 25 47 49
= 40 48 50
o
£ 2 55 47 50
70 47 49
80 47 49
\ 95 47 49
0 100 47 49
-60 -20 20 60 100 — N "
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10638
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Model SNDHS50A15

ltem Overcurrent Protection

Temperature

25°C

Testing Circuitry  Figure A

Obiject +15V3.4A

1.Graph ———— InputVolt. 60V | 2.Values
Input Volt. 110V
mesmesen - nput Volt. 160V Output Load Current [A]
20 Voltage Input Volt. | Input Volt. | Input Volt.
. v] 60[V] 110[V] 160[V]
16 ] 14.3 4.33 4.50 4.61
2 = | 135 435| 453|462
o = \
g 12 \ 12.0 4.38 4.57 4.62
S 10.5 4.42 4.67 4.59
5 8 - - - -
Q.
5
3 - - - -
4 - - - -
0 - - - -
0 2 4 6 _ _ j i
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - R - .
load current.
Intermittent operation occurs when overcurrent
protection is activated.
Intermittent operation occurs when the output
voltage is from 10V to OV.
- 17 - BC-10638
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Model SNDHS50A15
ltem Overvoltage Protection Testing Circuitry Figure A
Object +15V3.4A
1.Graph 2 Values
—A—— Input Volt. 60V
---EF-- lInput Volt. 160V Ambient Operating Point [V]
220 Temperature Input Volt. Input Volt.
\\ [°C] 60[V] 160[V]
N\ \ -40 18.45 18.45
= \\ \ -20 18.75 18.75
= Arﬂ)&i 0 19.04 19.04
a 20.0 \
> \ 25 19.39 19.39
7 ol N 40 19.57 19.57
s 190 B/@(z/ A 55 19.75 19.75
\\ \ 70 19.86 19.87
18.0 \ N\ 80 20.04 20.04
\\ 95 20.16 20.27
17.0 100 20.20 20.36
-60 -20 20 60 100 _ - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10638
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Temperature Chamber
Electoric | | )] - mp—
»  Switch > Power Supply = g DC Load o Le
™~
DC Power Power Meter Scilloscope
Supply P
A
v J
»  Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
+Vin +Vout
DC
Input Load
-Vin -Vout

1.5m 50Q E R i Oscilloscope

Coaxial cable ! '
1 { | BW:100MHz
b ]°
- '
' 1 R=500
"""""" C=0.01yF

Figure B (Ripple and Ripple noise Characteristic)
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