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Model SNDBS400B24
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
— —©—'- Load 0% Input Input Current
5.0 Voltage [A]
\ \\ V] Load 0% |Load 50%]Load 100%
40 :Q \\\\\ 0 0.000 0.000 0.000
< b N\ 50 0.000 0.000 0.000
5 a0 \\ \: 100 0.003 | 0.003 | 0.003
3 %& \ 150 0.004 0.004 0.004
5., 5\ \ 165 0.019 1.389 2.846
c \\\\L\Avg \\ 170 0.019 1.345 2.765
'Eht}\\ \A\%m 180 0.019 1.268 2.598
1.0 \\ By 200 0.019 | 1144 | 2.334
] S S 250 0019 | 0923 | 1.868
0.0 <o \&“—" -5 \@@ 280 0.020 0.829 1.670
0 100200 300 400 500 300 0020 | 0777 | 1.562
Input Voltage [V] 350 0.020 0.675 1.350
400 0.021 0.599 1.191
420 0.021 0.574 1.139
Note: Slanted line shows the range of the rated 425 0.021 0.568 1.127
input voltage. - - _ R
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Model SNDBS400B24
Temperature 25°C
Iltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 200V | 2.Values
---EF-- InputVolt. 280V
—-—O—"- Input Volt. 400V Load Input Current [A]
5.0 \ Current Input Volt. | Input Volt. | Input Volt.
N [A] 200[V] 280[V] 400[V]
40 \\‘ 0.0 0.019 0.020 0.021
< \\ 3.0 0.422 0.312 0.231
5 a0 N 6.0 0813 | 0593 | 0432
57 \ 9.0 1.213 | 0.877 | 0.633
O A
= i 12.0 1622 | 1.169 | 0.838
220 AN
IS a \\:R}_,E 15.0 2.048 1.467 1.048
L & ;} o 17.0 2.334 1.670 1.191
1.0 pe==" —~O
B o N 18.7 2.594 1.852 1.313
> S il \] . : - -
0.0 == - - - -
0 5 10 15 20 — N N B

Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model SNDBS400B24
Temperature 25°C
Iltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 200V | 2.Values
---EF-- InputVolt. 280V
—:—O—"- Input Volt. 400V Load Input Power [W]
1000 Current Input Volt. | Input Volt. | Input Volt.
\\\ [A] 200[V] 280[V] 400[V]
800 \\‘ 0.0 4.7 6.5 9.7
N
E \ 3.0 84.3 87.3 92.6
N
= 6.0 162.5 166.0 172.8
g 600 N ; 9.0 242.4 2455 253.2
5 12.0 324.2 327.1 335.3
Q. 400 :
£ g ; \\ 15.0 409.0 410.9 420.0
- \\ 17.0 467.0 467.8 477.0
200 N 18.7 518.0 518.0 526.0
AN — - - -
0 / _ B R B
0 10 15 20 _ _ _ _

Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model SNDBS400B24
Temperature 25°C

Iltem Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object
1.Graph 2.Values

---EF-- Load 50%
—24—— Load 100% Input Efficiency
100 < Voltage [%0]
\\ \ [V] Load 50% Load 100%
% N N 170 89.7 87.1
Y

'O\?' 92 \\\ \\ 180 89.9 87.2
— — LY
. b El N 200 89.7 87.4
= 88 T N 240 89.1 87.4
8 280 88.4 87.3
= 84 < N
L AN N 320 87.6 86.9

80 :\ :\ 360 86.6 86.5

26 N R 400 85.7 85.8

N N 420 85.1 85.5
100 200 300 400 500
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10655
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Load Current [A]

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

Model SNDBS400B24
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 [%]
100 \ Current Input Volt. | Input Volt. | Input Volt.
N [A] 200[V] 280[V] 400[V]
92 A \\ 0 0 = - -
o m— i — A\ :
= 84 o e *:\&-“@ 3.0 864 | 834 | 787
(=28 -
> & \\ 6.0 89.3 87.4 84.0
c 76 " 9.0 89.6 87.4 85.9
o N
.§ 68 \ 12.0 89.3 87.3 86.4
W AN 15.0 88.4 86.9 86.1
60 \\\ 17.0 87.4 873 85.8
N 18.7 86.9 86.9 85.6
52 “\
44 - - - -
0 5 10 15 20 — N } B
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Model SNDBS400B24
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +24V17A
1.Graph 2.Values
---EF-- Load 50%
—%—— Load 100% Input Output Voltage
< Voltage V]
24.40 \\ N V] Load 50% | Load 100%
24.30 B % 170 24.140 24.107
> N\ N
= N \ 180 24.141 24.108
& 24.20 & 200 24.142 24.108
£ =F AN - -\{}a 214 41
S 24.10 bt i A——t—A A 240 24.143 24.108
5 N N 280 24.143 24.110
E 24.00 N 320 24 144 24111
23.90 \\ \\\ 360 24.143 24111
\
® N 400 24.144 24.113
23.80 N R
X \ 420 24.144 24.114
23.70 AN
100 200 300 400 500

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model SNDBS400B24
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +24V17A
1.Graph —A—— Input Volt. 200V | 2.Values
---EF-- InputVolt. 280V
— —©—-- Input Volt. 400V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
24.40 N [A] 200[V] 280[V] 400[V]
24,30 L 0.0 24.155 | 24.157 | 24.158
> N
. 3.0 24.153 24.155 24.153
o 24.20
g ‘\‘ 6.0 24.146 24.150 24.150
S 24.10 * h&&@@ 9.0 24138 | 24.142 | 24.145
5 N 12.0 24,127 | 24.132 | 24.136
£ 24.00
8 15.0 24.113 24.117 24.124
23.90 N 17.0 24.108 | 24.110 | 24.113
N 187 24.100 | 24.103 | 24.109
23.80 \\
23.70 - - - -
0 4 8 12 16 20 — N N N

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model SNDBS400B24

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +24V17A

Input Volt. 280 V
Cycle 1000 ms

Load Current

17A/55us
Min. Load (0A)

Load 100% (17A)

e

500 mVidiv SO PN USPO AOON STT SO OO SR SO SO

5 ms/div 5 ms/div
Min. Load (0A) «——
Load 50% (8.5A)
500 mV/div L :
5 ms/div 5 ms/div
Load 10% (1.7A)
Load 100% (17A)
™.
—y-
S0 mVdiv SO OO OO AT USSR ST T SO S
5 ms/div 5 ms/div
— 8 BC—10655
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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 SNDBS400B24
Temperature 25°C
Iltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Object +24V17A
1.Graph 2.Values
—A—— |nput Volt. 200V
——O—-- |nput Volt. 400V Load Ripple Voltage [mV]
140 Current Input Volt. Input Volt.
:\\ [A] 200 [V] 400 [V]
120 N
£ 100 N, 3.0 14 18
N
g \\ 6.0 14 18
£ 80 ) 9.0 14 20
>
T 60 ™ 12.0 15 20
5 A 15.0 15 20
™ 40 \\\ 17.0 15 20
N .
20 SR N NS DN D O S 18.7 15 23
ey yay ,:\ ymy LaEEN qr_A _ - -
0 \ — - -
0 5 10 15 20 _ _ B
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Model SNDBS400B24

ltem Ripple-Noise

Temperature
Testing Circuitry

25°C
Figure B

Object +24V17A

1.Graph 2.Values
—2A—— |nput Volt. 200V
—-—O—-- Input Volt. 400V Load Ripple-Noise [mV]
100 Current Input Volt. Input Volt.
\\\\ [A] 200 [V] 400 [V]
N
\ 0.0 8 13
s 80 N
c Y 3.0 20 26
= N
8 60 \ 6.0 20 28
o 9.0 22 30
=
@ N 12.0 23 30
2 40 \
2 N 15.0 24 30
D: 0O O oD \ : ‘O
lo—0=" ~ be A\ 17.0 25 30
20 | = g 18.7 25 33
8
X ~ ) -- - -
0 - - -
0 5 10 15 20 — i -
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-10655
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Model SNDBS400B24
Iltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +24V17A
1.Graph 2.Values
---E+-- Load 50%
—=A—— Load 100% Ambient Ripple Voltage
100 Temperature [mV]
1 :\ [°C] Load 50% Load 100%
\\' \\‘ -40 34 34
< 80 < N
3 N\, 5 -20 26 28
< N
o N 0 22 26
I 60 ®
= \ \ 15 19 23
= A 25 17 21
g 40 \ N 40 18 21
'09:_ BN ™
s — N 55 18 21
20 N B ﬁz%?; 70 20 22
\\\\ 80 22 23
0 — - -
60 -40 20 0 20 40 60 80 100 — i -
Ambient Temperature [°C]
Input Volt. 280V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
Ripple
Noise[mVp-p]
Fig.Complex Ripple Noise Wave Form
- 11 - BC-10655
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Model SNDBS400B24
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +24V17A
1.Graph —A—— Input Volt. 200V | 2.Values
---EF-- InputVolt. 280V
——O—-- |nput Volt. 400V Ambient Output Voltage [V]
Temperature | InputVolt. | Input Volt. | Input Volt.
24.40 \‘ 1\ [°C] 200[V] | 280[v] | 400[V]
24,30 = N -40 24.019 | 24.019 | 24.023
> N\ N
. \\ AN -20 24.051 24.051 24.055
=2 24.20 N N 0 24.083 | 24.082 | 24.085
S 24.10 N W% 15 24.099 | 24.100 | 24.105
5 < N 25 24.108 | 24.110 | 24.113
E 24.00 N 40 24.120 | 24.122 | 24.124
23.90 \\ 1\ 55 24129 | 24.132 | 24.133
23.80 L N 70 24.117 24.118 24.116
' \\ \} 80 24.110 | 24.107 | 24.101
23.70 . 90 24.085 | 24.080 | 24.075
-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-10655
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Model SNDBS400B24
ltem Output Voltage Accuracy Testing Circuitry  Figure A
Object +24V17A

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
Input Voltage

Load Current : 0
* Qutput Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

* Qutput Voltage Accuracy (Ration) =

: -20
: 200

80°C
- 400V
17A

Output Voltage Accuracy

Rated Output Voltage

x 100

2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 55 400 0 24.217
> my g +59 0.2
Minimum Voltage -20 280 17 24.099
- 13 - BC-10655
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Model SNDBS400B24
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +24V17A
1.Graph 2.Values
Time since Output
start Voltage
24.40 [H] V]
24.30 0.0 24.112
% ra20 05 24.122
2 1.0 24.122
5 2410 2.0 24.123
‘g 24.00 3.0 24.123
5 23.90 4.0 24.122
5.0 24.122
23.80 6.0 24.122
23.70 7.0 24.122
0 2 4 6 8 10 8.0 24.122
Time [H]
Input Volt. 280V
Load 100%
.14 - BC-10655
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Model SNDBS400B24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +24V17A
1.Graph Input Volt. 280 V
Load 50%
Output
Volt.
[5V/div]
0
Load 100%
Output
Volt.
[5V/div]
0
Input
Volt.
0
[100V/div] Time [50ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 14.0 28.3 42.3 0.9 11.2
100 % 14.0 28.5 42.5 0.5 5.6
90% ||
Output _— ) ——— —=
Volt. 10% / I I \
iz I [ — “TTrr s
Input | ; ;
Volt. i
Td Tr I I Th| Tf
I
N
Ts D
I

. 15 - BC-10655
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Model SNDBS400B24
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +24V17A
1.Graph 2.Values
---E+-- Load 50%
—=A—— Load 100% Ambient Input Voltage
200 Temperature V]
A \\ [°C] Load 50% Load 100%
160 \\ \\ -40 135 141
N N
> N I IV S S S -20 135 141
% . (- EQ ---B'-B---E}---B----Ek-\ --E] 0 136 142
S ¥ \ 15 136 143
= A\ 25 135 143
o 80 N \,
= N \\ 40 135 144
N
™ N 55 135 145
\ \\
40 LN \\ 70 135 145
\i: \ 80 134 146
0 90 135 146
-60 -20 20 60 100 — i i

Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.
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Model SNDBS400B24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +24V17A
1.Graph Input Volt. 200V | 2.Values
Input Volt. 280V
Input Volt. 400V Output Load Current [A]
30 Voltage Input Volt. | Input Volt. | Input Volt.
:\: V] 200[V] | 280[v] | 400[V]
= 22.8 19.29 19.83 21.09
> 3
o 20 = 21.6 19.34 19.87 21.15
g 19.2 19.46| 1993 21.30
o
S - . - -
‘g_ - . - -
5 10 - - - -
O
0 - - - -
0 5 10 15 20 25 B i i i
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
Intermittent operation occurs when the output
voltage is from 17V to 0V.
- 17 - BC-10655
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Model SNDBS400B24
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +24V17A
1.Graph 2.Values
—2A—— Input Volt. 200V
---EF-- InputVolt. 400V Ambient Operating Point [V]
\ Temperature Input Volt. Input Volt.
°C 200[V 400[V
i N N [°C] [V] [V]
- \\‘ \ -40 29.46 29.46
% \\ N -20 29.87 29.87
5 N /EM 0 30.24 30.24
%31 S p— N 15 30.47 30.47
c
= \_ & N, 25 30.65 30.65
g I\ N 40 30.94 30.94
© 29 A AN 55 3121 31.21
\ :\ 70 31.47 31.47
\‘\\ N 80 31.64 31.64
27 90 31.87 31.88
-60 -20 20 60 100 — N B
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
. 18 - BC-10655
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Electronic |:| |:| |:| Temperature Chamber
»  Switch > Power Supply - P Electronic q
AC Power DC Load
Supply Power Meter il
A
v J
g
.| Relay Unit
Ll
g DVM
Data Acquisition/Control Unit
Figure A
L e
+Vin +Vout ) :
+M :
1
De +S ! i
Input R : : Load
! 1
-M ' 1
1
-Vin ~Vout i :
! |
Tt T
1.5m 50Q j ! Oscilloscope
Coaxial cable ' R !
: 1 | BW: 100MHz
- C
! 1
1 1 I'R=50Q
"""" €=0.01uF

Figure B ( Ripple and Ripple noise Characteristic )
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