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Model SNDHS50A24
Temperature 25°C
Item Input Current (by Input Voitage) Testing Circuitry  Figure A
Object +24V2 1A
1.Graph ——A—— Load 100% | 2.Values
~-~-FF-- Load 50%
——0—'~ Load 0% Input Input Current
200 Voltage [A]
\ N \Y% Load 0% |Load 50%]Load 100%
N 0 0.000 | 0.000 | 0.000
< 1.50 40 0.000 0.000 0.000
g N 45 0.002 0.002 0.002
5 50 0.003 | 0003 | 0.003
O 1.00 2
= 51 0.058 0.610 1.078
g A 55 0054 | 0583 | 1.109
0.50 TN | Pa 60 0052 | 0522 | 1.009
: - - *
B-gi. tL { 66 -~ 0.050 0.468 0.898
N "B g N
l, X 80 0.044 0.384 0.738
0.00 amdp02i-0 -0l 0- o 5. 95 0.038 | 0326 | 0623
0 20 40 60 80 100 120 140 160 180 110 0.034 0.286 0.548
Input Voltage [V] 125 0.032 0.258 0.485
140 0.031 0.235 0.439
160 0.031 0.213 0.394
Note: Slanted line shows the range of the rated 170 0.031 0.203 0.371
input voltage. — - - -
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Model SNDHS50A24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object +24V2 1A
1.Graph —2A—— InputVolt. 60V | 2.Values
---E+-- InputVolt. 110V
—=O—-- Input Volt. 160V Load Input Current [A]
2.00 Current Input Volt. | Input Volt. | Input Volt.
§ [A] 60[V] 110[V] 160[V]
0.00 0.052 0.034 0.031
< 1.50 0.40 0.241 0.131 0.100
g 0.80 0419 | 0230 | 0.173
5 1.20 0.598 0.327 0.241
O 1.00
= 1.60 0.778 0.425 0.309
E o X 2.00 0.963 0.524 0.377
0.50 P R 2.10 1.009 0.548 0.394
B l.mle-—-997° 2.31 1107 | 0600 | 0.430
La=® T S N N
0.00 — - - -
0.0 1.0 2.0 _ _ _ _
Load Current [A]

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

Load Current [A]

Note: Slanted line shows the range of the rated

Model SNDHS50A24
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry  Figure A
Obiject +24V2.1A
1.Graph —A—— InputVolt. 60V | 2.Values
-~--EF-- 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 i 0.00 3.1 3.78 4,92
§' 0.40 14.45 14.40 15.96
5 60 N 0.80 25.08 25.32 27.72
§ - 1.20 35.83| 36.00| 3855
5 . EN 160 46.68| 4674| 49.41
£ - 2.00 57.70 57.60 60.30
~ 2.10 60.50 | 60.30| 63.03
20 /@,?’ N 2.31 66.30| 6590| 68.75
N - - T
0.0 1.0 2.0 _ _ _ _
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SNDHS50A24

Input Voltage [V]

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

Model
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object +24V2 1A
1.Graph 2. Values
---FF-- Load 50%
—2&—— Load 100% Input Efficiency
96 Voltage [%]
S i\ V] Load 50% Load 100%
88 5
T ATl N 56 81.2 84.6
- e Bl A 60 82.2 85.6
=X 8 N =T E-.
"; N g 66 83.3 86.6
% 72 N A 80 84.2 87.2
2 \ 95 83.4 86.9
= 64 S
Lo § N\ 110 81.9 86.1
56 \\ s 125 80.1 84.8
48 N N 140 78.3 83.7
N\ N
N \ 160 76.0 82.3
40 170 74.7 81.5
50 70 90 110 130 150 170

-4 - BC-10639
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Model SNDHS50A24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object +24V2.1A
1.Graph —A—— InputVolt. 60V | 2.Values
---EF-- InputVolt. 110V
——O—-- InputVolt. 160V Load Efficiency [%]
96 Current Input Volt. | Input Volt. | Input Volt.
y [A] 60[V] 110[V] 160[V]
88 I T 0.00 - : -
— 80 /@l//’“f"~ S Tk 0.40 713 | 713 | 645
=X G -
= e T 0.80 80.0 79.2 72.4
g 72 ~ : 1.20 83.3 82.9 77.4
%’ 64 dl 1.60 84.9 84.8 80.2
2.00 85.6 85.7 81.9
56 N 2.10 85.7 86.0 82.3
48 2.31 85.9 86.4 829
40 - - - -
0.0 1.0 2.0 — _ _ _
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model SNDHS50A24

ltem Line Regulation

Temperature

25°C

Testing Circuitry  Figure A

Object +24V2.1A

1.Graph 2 Values
-=--F+=~- Load 50%
= Load 100% Input Output Voltage
Voltage \Y!
24.80 < Q‘ M Load 50% Load 100%
\
24.70 N \ 56 24.532 24.526
= N \ 60 24532 24.526
[}
o 24.60 66 24.531 24.524
S 2450 2 " s~ R/ EER N EELL - e 80 24.530 24.522
5 AN R 95 24.529 24.521
£ 24.40 S
3 N\ N 110 24.529 24520
24.30 N s 125 24.529 24.520
N\ N 140 24.529 24.520
24.20 \
\\ \ 160 24.529 24.520
24.10 170 24.529 24.520
50 70 90 110 130 150 170
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
6 - BC-10639
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Model SNDHS50A24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V2.1A
1.Graph ——A—— Input Volt. 60V | 2.Values
---EF-- Input Volt. 110V
—-—O—-- Input Volt. 160V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
24.80 N [A] 60[v] | 110[v] | 160[V]
24.70 N 0.00 24.548 24.552 24553
>, 0.40 24535 | 24533 | 24533
[
o> 24.60 3 0.80 24533 | 24530 | 24.531
S 2450 f———u 1.20 24531 | 24528 | 24.529
5 1.60 24,528 24.526 24.526
£ 24.40
8 2.00 24526 24.522 24.522
24.30 210 24.525 24.521 24.521
N 2.31 24.523 24.518 24.518
24.20
24.10 - - - -
0.0 1.0 2.0 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10639
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Model SNDHS50A24

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A

Object +24V2.1A

Input Volt. 110 V
Cycle 1000 ms

Load Current |

2.1A/50u s

Min. Load (0A) «——
Load 100% (2.1A)

1 V/div
400ps/div 10ms/div
Min. Load (OA) ——
Load 50% (1.05A)
1 V/div
400us/div 10ms/div
Load 10% (0.21A) «——
Load 100% (2.1A)
1 V/div
400us/div 10ms/div

.8 - BC -10639
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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]
Pavivav
b

Fig.Complex Ripple Wave Form

Model SNDHS50A24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Object +24V2 1A
1.Graph 2. Values
—2A—— Input Volt. 60V
—-—O—-~ Input Volt. 160V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
[A] 60 [V] 160 [V]
= 250 0.00 10 10
E 0.40 40 50
o 200 0.80 40 55
§ 50 1.20 40 55
- 1.60 40 55
§ 100 2.00 40 55
210 40 55
50 =0 === —0—|-= \ffﬂ_ 2.31 40 55
Px. A £ 2 2 A — - -
0 - - -
0.0 0.5 1.0 15 2.0 25 _ i _
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Model SNDHS50A24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure B
Object +24V2.1A
1.Graph 2.Values
—2A—— |InputVolt. 60V
—-—O—-~ InputVolt. 160V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[A] 60 [V] 160 [V]
250 0.00 15 25
Z 0.40 50 90
» 200 0.80 50 95
8 1.20 55 95
Z 150
] 1.60 50 95
11%100 ) Pl v S&o 2.00 50 95
P 2.10 55 - 100
A A A y A 2.31 55 100
50 I ’//_‘ : > -
0 - - -
0.0 0.5 1.0 1.5 2.0 25 _ _ _

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-10639
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Ambient Temperature [°C]

Input Voit.

Ripple [mVp-p]

110V

Measured by 100 MHz Oscilloscope.

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

Fig.Complex Ripple Wave Form

Model SNDHS50A24
item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +24V2.1A
1.Graph 2.Values
---EF-- Load 50%
—=4A—— Load 100% Ambient Ripple Voltage
300 \ Temperature [mV]
\\ \ [°C] Load 50% | Load 100%
250
= \ \ -40 55 55
E Lo \ \ -20 55 55
g y \ 0 65 65
2 . \\ \ 25 60 65
i \ \ 40 60 70
g 100 \ 55 60 65
o . _ \gﬁ 70 60 65
50 H{\/E—-— HEY 80 60 65
\
95 60 65
0 \ \ 100 60 65
-60 -20 20 60 100 — - -

11
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Model SNDHS50A24
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +24V2.1A
1.Graph —2A—— Input Volt. 60V | 2.Values
---EF-- Input Volt. 110V
——O—-- Input Volt. 160V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
24.80 S \\ [°C] 60[V] 110[V] 160[V]
24.70 O \ -40 24.432 | 24.435 | 24.442

— . \ \

= N 2\ -20 24.468 24.469 24,474

Q

o> 24.60 N 0 24.490 | 24.488 | 24.491

S 2450 ) =t 4\ 25 24506 | 24.501 | 24.501

5 W D 40 24.520 | 24.514 | 24513

£ 24.40 \

8 ' N\ 55 24.517 24.51 24.509
24.30 S ’ \\\ 70 24.508 24.501 24.499
2420 AN N 80 24.502 24.494 24.491

' Q N 95 24.488 24479 24.475
2410 100 24.483 24.474 24.470
-60 -20 20 60 100 — B " n
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10639




— CO$E

L

1.0Output Voltage Accuracy

1 =20 - 95°C

: 60 -

160V
- 21A

Model SNDHS50A24
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +24V2.1A

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

Input Voltage

Load Current : 0

* 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

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

Maxi Volt 40 110 0 24.550

mum Yomage 41 £0.2
Minimum Voltage -20 60 21 24.468
BC-10639
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Model SNDHS50A24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +24V2.1A
1.Graph 2 Values
Time since Output
start Voltage
24.80 [H] V]
s 24.70 0.0 24.518
= 460 0.5 24,522
2 1.0 24.522
E 24.50 2.0 24.523
3 2440 3.0 24.523
3 2430 4.0 24.524
5.0 24,524
24.20 6.0 24.524
24.10 7.0 24.524
0 2 4 6 10 8.0 24.524
Time [H]
Input Volt. 110V
Load 100%
- 14 - BC-10639
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Model SNDHS50A24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V2 1A
1.Graph Input Volt. 110V
[ Load 50% ]
Output
Volt.
[5V/div]
0
[ Load 100% ]
Output .
Volt.
[5V/div]
0
Input
Volt.
0
[25V/div] Time [50ms/div] Time [20ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 235 12.3 35.8 13.0 88.8
100 % 23.8 16.8 40.6 6.5 452
90% 1}
Output ——— s -] _—
Volt. 10% / I I \
== 1E———— i R
11
Input ____| i
Volt. I I
Td Tr I | Th| Tf
I
P Ts i
- 15 - BC-10639
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Model SNDHS50A24

Minimum Input Voltage

ltem for Regulated Output Voltage

Testing Circuitry  Figure A

Object +24V2.1A

1.Graph 2.Values
--~-EF-- Load 50%
—24—— Load 100% Ambient Input Voltage
60 Temperature [\
\ [°C] Load 50% Load 100%

= B - = ﬂ ﬁ ﬂ‘ 15 -40 50 51

> \ -20 50 51

g 40 N 0 50 52
8

35 \ 25 51 52
>

5 40 51 52
Q

2 5 N 55 50 52

70 50 52

\ 80 50 52

95 50 52

0 100 50 52

-60 -20 20 60 100 — N 3

Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10639
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Model SNDHS50A24

ltem Overcurrent Protection

Temperature 25°C
Testing Circuitry  Figure A

Object +24V2.1A

1.Graph ——— Input Volt.

60V

Input Volt. 110V
ssessssses— [nput Volt. 160V

30

N
o

-
o

Output Voltage [V]

0.0 1.0 2.0 3.0

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 15V to OV.

4.0

2 Values

Output Load Current [A]

Voltage Input Volt. | Input Volt. | Input Volt.
V] 60[V] 110[V] 160[V]
22.8 2.68 2.87 3.01
21.6 2.71 2.91 3.03
19.2 2.78 2.97 3.10
16.8 2.82 3.02 3.10

17 - BC-10639
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Model SNDHS50A24

ltem Overvoltage Protection

Testing Circuitry  Figure A

Object +24V2.1A

1.Graph 2.Values
——2A—— Input Volt. 60V
-=-EF-- InputVolt. 160V Ambient Operating Point [V]
35 Temperature Input Volt. . Input Volt.
N [°C] 60[V] 160[V]
\ -40 29.75 29.75
%: 33 -20 30.23 30.23
-§ . : /Q/”%@B 0 30.65 30.65
o E/@/E' 25 3117 31.17
g ¥ l 40 31.47 31.58
2 TN X 55 3176 31.88
29 70 32.06 32.18
\ 80 32.35 32.35
\ 95 32.64 32.64
27 100 32.74 32.74
-60 -20 20 60 100 - _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10639




— CO$EL

Temperature Chamber

lectronic | (][] .
Switch » > Power Supply < »| Electronic N
DC Power I~ DC Load f
Supply Power Meter sciloscope
A
v J
»|  Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
+Vin +Vout
DC
Input Load
-Vin -Vout
| o 3
1.5m 50Q T R Oscilloscope
Coaxial cable ! i
1 | | BW:100MHz
, J°
' i
! : =50Q
""""" C=0.01pF
Figure B (Ripple and Ripple noise Characteristic)
- 19 - BC-10639






