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Model SNDHS200A15
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object +15V13.4A
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
— ~O—-- Load 0% Input Input Current
50 Voltage [A]
N vl Load 0% |Load 50%]Load 100%
40 0 0.000 0.000 0.000
—_ N
< 40 0.009 0.008 0.008
g N\ 50 0.005 | 0.005 | 0.005
§ ' A 55 0.004 [ 0004 [ 0.004
5 L A 56 0.022 | 2056 | 4.050
a 20 -
c \&\A\; 60 0.019 1.900 3.914
66 0.017 1.715 3.502
1.0 \ B. £
: o g 'E]-EJ 80 0.015 1.421 2.883
\ 95 0.013 1.201 2.422
00 & —— B —— 50 110 0.011 1.043 2.110
0 20 40 60 80 100 120 140 160 180 125 0.011 0.923 1.847
Input Voltage [V] 140 0.010 0.829 1.649
160 0.008 0.733 1.461
170 0.007 0.694 1.381
Note: Slanted line shows the range of the rated - - - -
input voltage. - - - -
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Load Current [A]

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

Model SNDHS200A15
Temperature 25°C
item Input Current (by Load Current) Testing Circuitry Figure A
Object +15V13.4A
1.Graph ——A—— InputVolt. 60V | 2.Values
-~--EF-- InputVolt. 110V
——O—-- [nputVolt. 160V Load Input Current [A]
50 Current Input Volt. | Input Volt. | Input Volt.
N [A] 60[vV] | 110[v] | 160[V]
\\ A 0.0 0.019 | 0.011 0.008
4.0 ¢
E 2.5 0.746 0.412 0.300
§ 3.0 \ 5.0 1.436 0.790 0.562
E A 75 2146 | 1172 | 0.822
= prd |- 10.0 2.878 | 1562 | 1.089
o 20 oK
c L~ - 12.5 3.638 1.962 1.361
A e 13.4 3914 | 2110 | 1.461
o P A& o . 4{ ) : . :
' A/ =T .e1 14.7 4.332 2.324 1.606
/ . ;' e - \
u-/"' il - . . :
0.0 - - - -
0 4 8 12 16 . _ _ _
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Load Current [A]

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

Model SNDHS200A15
Temperature 25°C
Iltem Input Power (by L.oad Current) Testing Circuitry  Figure A
Obiject +15V13.4A
1.Graph —2A—— InputVolt. 60V | 2.Values
---fF-- |InputVolt. 110V
——O—-- InputVolt. 160V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 60[V] 110[V] 160[V]
400 \ 0.0 1.2 1.2 1.2
g \ 2.5 447 453 48.0
- 5.0 86.0 86.8 89.8
2 300 \
3 7.5 128.7 128.8 131.4
a B
5 o0 ¥ 10.0 1725 | 1716|1741
c 12.5 217.8 215.7 217.
~ N 13.4 234.7 231.9 233.5
100 g N 14.7 2595| 2553 2567
Y N ~ ) ; ;
0 8 12 16 _ _ _ _

BC-10646




— CO$EL

Model SNDHS200A15
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object +15V13.4A
1.Graph 2.Values
~---FF-- Load 50%
—24—— Load 100% Input Efficiency
96 Voltage [%]
o = N\ V] Load 50% Load 100%
88 %%* AN 56 89.1 86.9
= 80 | Ao \ 66 89.4 87.6
= N\
: N A 80 90.2 88.2
CE N ) 95 90.0 88.6
° N\ 110 89.7 88.8
= 64 X
L . AN 125 89.2 88.6
56 < t 140 88.7 88.6
N\ R 160 88.1 88.5
48 AN
\ 170 87.2 88.0
a0 LN
50 70 90 110 130 1560 170
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Model SNDHS200A15 ‘
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object +15V13.4A
1.Graph —A——— InputVolt. 60V | 2.Values
---EF-- |InputVolt. 110V
—-—0O—-- InputVolt. 160V Load Efficiency [%)]
96 Current Input Volt. | Input Volt. | Input Volt.
— AN [A] 60[V] 110[V] 160[V]
88 gl g 20 : : :
— 80 o N 2.5 85.8 84.8 80.0
o\o A4
= a 5.0 89.2 88.4 85.5
§ 72 ) 75 89.4 89.3 87.6
%’ 64 \ 10.0 88.9 89.4 88.1
AN 125 88.0 88.9 88.0
56 ? 13.4 87.5 88.6 88.0
48 N 14.7 86.9 88.3 87.8
40 \ - - - -
0 4 8 12 16 _ _ B ~

Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Input Voltage [V]

input voltage.

Note: Slanted line shows the range of the rated

Model SNDHS200A15
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object +15V13.4A
1.Graph 2.Values
--~-EF-- Load 50%
A Load 100% Input Output Voltage
Voltage V]
15.60 S \\\ V] Load 50% | Load 100%
<
_ 15.50 < \ 56 15.321 15.316
2. N N 60 156.321 15.316
& 1540 N 66 15.321 15.316
2 . :
S 1530 %4—-&-—%&:&:&& 80 15.321 15.317
5 N 2 95 15.321 15.316
£ 1520 B
3 N\ 110 15.321 15.317
15.10 < s 125 15.321 15.317
AN
15.00 o \ 140 15.320 15.316
N \ 160 15.320 15.317
14.90 170 15.320 15.317
50 70 90 110 130 150 170
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Model SNDHS200A15
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +15V13.4A
1.Graph —A—— InputVolt. 60V | 2.Values
-~--FF~-- InputVoit. 110V
—-—O—-- InputVolt. 160V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
15.60 \E [A] 60[V] 110[V] 160[V]
15.50 N 0.0 15.329 15.329 15.328
2. , 25 15.327 15.327 15.327
S 15.40
2 N 5.0 15.326 15.326 15.326
S 1530 & Cm € m— 7.5 15.325 | 15.325 | 15.325
5 2 10.0 15324 | 15.324 | 15.324
£ 1520 X
3 12.5 15.323 15.324 15.324
15.10 \} 134 15.324 15.324 15.323
N 14.7 15.324 15.323 15.324
15.00
14.90 - - - -
0 4 8 12 16 . _ - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
7 - BC-10646
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Model SNDHS200A15
Temperature 25°C
Item Dynamic Load Response Testing Circuitry  Figure A
Object +15V13.4A
Input Volt. 110 V
Cycle 1000 ms
Load Current |
134A/50u s
Min. Load (0A) «——
Load 100% (13.4A)
[~ N
1 V/div
400us/div 40ms/div
Min. Load (0A) «——
Load 50% (6.7A)
Mo
1 V/div
400ps/div 40ms/div
Load 10% (1.34A) ——
Load 100% (13.4A)
1 V/div
400ps/div 40ms/div
- 8 - BC - 10646
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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 SNDHS200A15
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V13.4A
1.Graph 2 Values
— A InputVolt. 60V
—.—o—.-InputVolt. 160V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
[Al 60 [V] 160 [V]
. 250 0.0 5 5
S
3 2.5 15 25
g 200 5.0 15 25
=2 7.5 15 25
2 150
° 10.0 15 30
& 100 12.5 15 30
@ 13.4 15 30
50 147 15 25
o . e — " - - -
O =3 =Y ‘T‘ l—\\tr — ) N
0 4 8 12 16 _ _ _
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Model SNDHS200A15

ltem Ripple-Noise

Temperature
Testing Circuitry

25°C
Figure B

Object +15V13.4A

1.Graph 2. Values
— A InputVolt. 60V
—.—o—.-InputVolt. 160V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[A] 60 [V] 160 [V]
= 250 0.0 5 15
£ 25 15 30
o 200 5.0 20 35
2 7.5 20 35
= 150
° 10.0 20 35
g 125 20 35
Q
g 100
13.4 20 35
50 14.7 20 35
T O = -— DO
- &———'—A oy [~ A —A —- B -
o &= ~ _ -
0 4 8 12 16 _ _ _
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-10646
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Model SNDHS200A15
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +15V13.4A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Ripple Voltage
300 N Temperature [mV]
\\ [°C] Load 50% Load 100%
< 250 40 55 55
£ -20 40 40
= 200
o 0 30 30
&
= 15 25 25 25
- N 40 25 25
& 100 55 25 25
o 70 20 25
50 |—B~ 80 20 25
ﬂ—?—ﬂ'—erés%f 95 20 20
0 100 20 20
-60 -20 20 60 100 — : -

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]

(R

Fig.Complex Ripple Wave Form
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Model SNDHS200A15
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +15V13.4A
1.Graph —2A—— InputVolt. 60V |2.Values
---fF-- |InputVolt. 110V
—-—O—-- Input Volt. 160V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
15.60 S \\ [°C] 60[V] 110[V] 160[V]
1550 N N -40 15.253 | 15.254 | 15.255
> Q R 20 15281 | 15.281 | 15.282
p 1540 N 0 15.300 | 15.301 | 15.301
S 1530 E/é?u——mm 25 15.314 | 15.314 | 15.314
3 520 N \ 40 15.318 | 15.319 | 15.318
8 ' N\ 55 15.321 15.321 15.321
15.10 S N\ 70 15.324 15.324 15.324
15.00 N b 80 15.326 15.326 15.326
' N \ 95 15.328 | 15.328 | 15.328
14.90 A\ 100 15.331 15.331 15.331
-60 -20 20 60 100 — , B "
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10646
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Model SNDHS200A15
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +15V13.4A

1.0utput 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 - 13.4A

* Output Voltage Accuracy = x(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 [%)]
Maxi 95 60 0 15.339
tiD.(lmum Voltage 29 102
Minimum Voltage -20 60 13.4 15.281
- 13 BC-10646
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Model SNDHS200A15
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +15V13.4A
1.Graph 2 Values
Time since Output
start Voltage
15.60 IH] V]
__ 1550 0.0 15.317
2. 0.5 15.318
o 1540
o 1.0 15.318
S 15.30 2.0 15.319
§_ 15.20 3.0 15.318
3 15.10 4.0 15.319
5.0 15.319
1500 6.0 15.319
14.90 7.0 15.319
0 2 4 6 8 10 8.0 15.319
Time [H]
Input Volt. 110V
Load 100%

BC-10646




— CO$EL

Model SNDHS200A15
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +15V13.4A
1.Graph Input Volt. 110V
[ Load 50% ]
Output |T (
Volt. i A
[2vidiv]| |- ]
0
[ Load 100% ]
Output |} (
Volt. i i
[2vrdivl| | _
0
Input
Volt.
0
[25V/div] Time [50ms/div] Time [20ms/div]
2 Values fms]
Load Time Td Tr Ts Th Tf
50 % 52.5 3.3 55.8 3.3 18.8
100 % 52.5 3.8 56.3 1.6 9.6
90% 1l
Output Dy L Sy g S —— -
Volt. 10% / I I \
i R 1= ——— i
-
Input | i
Volt. i
Td Tr S Th| Tf
N <
I
Ts il
- 15 - BC-10646
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Model SNDHS200A15
Minimum Input Voltage
ltem for Regulated Output Voitage Testing Circuitry  Figure A
Object +15V13.4A
1.Graph 2 Values
. ---EF-- Load 50%
—+4&—— Load 100% Ambient Input Voltage
60 Temperature V]
\ A ‘l_‘ Al A ,L | [°C] Load 50% Load 100%
--8-0d- -3 -0-E g0 20 52 54
> -20 51 54
& 40 0 52 54
5 25 52 55
Z 40 52 55
5 20 55 52 55
70 52 55
80 52 55
95 52 55
0 100 52 55
-60 -20 20 60 100 — 3 3

Ambient Temperature [°C]

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

- 16 - BC-10646
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Model SNDHS200A15

ltem Overcurrent Protection

Temperature 25°C
Testing Circuitry Figure A

Object +15V13.4A

1.Graph ——+—  InputVolt. 60V
Input Volt. 110V
=== |nput Volt. 160V

20

-
(e}

17l

-
N

[o]

Output Voltage [V]

S

0 10 20 30

Load Current [A]

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

Intermittent operation occurs when overcurrent
protection is activated.

Intermittent operation occurs when the output
voltage is from 9V to OV.

2.Values
Output Load Current [A]
Voltage Input Volit. | Input Volt. | Input Volt.
V] 60[V] 110[V] 160[V]
14.3 16.71 16.82 17.12
13.5 16.67 17.34 17.21
12.0 16.99 17.91 17.67
10.5 17.68 17.72 18.35
9.0 17.88 18.82 18.86

17 - BC-10646
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Model SNDHS200A15

ltem Overvoltage Protection

Testing Circuitry  Figure A

Object +15V13.4A

1.Graph 2.Values
——~A—— InputVolt. 60V
---EF-- InputVolt. 160V Ambient Operating Point [V]
220 Temperature Input Volt. Input Volt.
\ [°C] 60[V] 160[V]
— 210 N N -40 18.69 18.69
> < N
= \ -20 18.69 18.69
5 500 \ \l 0 18.75 18.75
o 25 18.75 18.75
= 40 18.75 18.75
g 190 B_M_H_E_H;_\m 55 18.75 18.75
© N > 70 18.75 18.75
18.0 X i 80 18.75 18.75
N 95 18.75 18.75
17.0 100 18.75 18.75
-60 20 20 60 100 — . "
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10646
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Electronic M I:l I:l Temperature Chamber

. 1 |- | . | EI 1
| e o] poersumy (ot B || ol
DC Power Power Meter Scilloscope
Supply P
A
v J
?1  Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
+Vin +Vout
+M
DC +S
Input . Load
-M
-Vin -Vout
[ -
1.5m 50Q T R 1| Oscilloscope
Coaxial cable ! '
1 | [BW:100MHz
i C
[ |
H ! R=50Q
""""" C=0.01uF

Figure B (Ripple and Ripple noise Characteristic)
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