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Model CHS4002448
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
— 0=~ Load 0% Input Input Current
30 Voltage [A]
\\ \\\‘1 V] Load 0% |Load 50%|Load 100%
~ N 0.0 0.000 0.000 0.000
< N U 4.0 0.000 | 0.000 | 0.000
£ 20 * N 8.0 0.006 | 0.006 | 0.006
g h‘k \1 12.0 0.009 0.009 0.009
5 I " \w 16.0 0.020 0.020 0.020
£ 5 N\ \A\A N 17.5 0.179 9.018 | 18.306
A T 17.6 0.178 | 8972 | 18.224
N\ o 5} L 18.0 0.176 | 8780 | 17.867
A0 \\ 19.0 0.174 8.315 16.909
0 —E—8—8— D— o =5 20.0 0.169 7.942 16.020
0 10 20 30 40 50 24.0 0.163 | 6.627 | 13.395
Input Voltage [V] 28.0 0.160 5706 | 11.454
32.0 0.165 5.050 10.064
36.0 0.162 4,510 8.995
Note: Slanted line shows the range of the rated 40.0 0.160 4.097 8.100
input voltage. — _ _ _
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Load Current [A]

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

Model CHS4002448
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 18V | 2.Values
---E+-- InputVolt. 24V
——O—'- |InputVolt. 36V Load Input Current [A]
30 < Current Input Volt. | Input Volt. | Input Volt.
\
W) [A] 18[V] 24[V] 36[V]
X 0.00 0.176 0.163 0.162
< ) 1.00 2.888 2.212 1.553
£ 20 AN 2.00 5670 | 4.297 | 2.953
% 3.00 8.405 6.357 4.327
O N I
s /4 @U—’ 4.00 11.229 8.451 5.724
£ 10 A i 5.00 14.084 | 10.583 | 7.140
- AN >
( AT —f‘»ﬁb’ 6.00 17.019 | 12.729 | 8.554
x A o~ 6.30 17.867 | 13.395 | 8.995
o 0 N,
y o \\ 6.93 19.758 14.738 9.897
0 -- - - -
0 2 4 6 8 _ _ _ _
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Load Current [A]

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

Model CHS4002448
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 18V | 2.Values
---E+-- InputVolt. 24V
——O—-- |InputVolt. 36V Load Input Power [W]
500 < Current Input Volt. | Input Volt. | Input Volt.
. \\\« Al 18)v] | 24v; | 36[V]
400 \ 0.00 3.2 3.9 5.8
s 1.00 51.8 53.0 55.8
= 2.00 101.5 103.0 106.0
¢ 300
S 3.00 151.1 152.5 155.5
= 4.00 201.7 202.7 206.0
Q 200
IS 5.00 252.5 253.9 256.4
6.00 304.7 305.3 307.6
100 6.30 320.6 320.9 323.3
6.93 354.3 353.8 355.9
o0& -- - - -
8 - - - -
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Model CHS4002448
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4—— Load 100% Input Efficiency
100 N < Voltage [%]
@f@ — Fr— _ [V] Load 50% | Load 100%
92 ) il 17 95.4 94.3
= 84 A N 18 95.3 94.3
> 1 \~ N
= N \ 19 95.2 94.3
& 76 - )
S N N 20 95.2 94.3
2 8 ™ N\, 24 94.5 94.3
] N
Lu k’\ . 30 93.8 94.0
60 \‘\ N 36 92.8 93.6
N N 40 92.2 93.2
52 A \\
I\ N . : :
44 N
10 20 30 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Model CHS4002448
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 18V | 2.Values
---E+-- InputVolt. 24V
——O—'- |InputVolt. 36V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
| e — Y [A] 18[V] 24[V] 36[V]
92 St
B \: 0.00 - - -
— 84 4 R 1.00 92.6 90.5 86.0
L N
= 2.00 94.9 93.5 91.0
£ 76 A 3.00 95.3 94.5 92.8
g o8 AN 4.00 95.3 94.8 93.4
w AN 5.00 95.1 946 | 937
N\
60 \\ 6.00 94.5 94.3 93.7
59 N 6.30 94.3 94.3 93.6
A 6.93 93.9 94.0 93.5
44 - - - -
0 2 4 6 8 _ _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model CHS4002448

Temperature 25°C
Item Line Regulation Testing Circuitry Figure A

Object +48V6.3A

1.Graph 2.Values
---EF-- Load 50%

—4 Load 100% Input Output Voltage
< < Voltage (V]
48.30 o V] Load 50% | Load 100%
\\ N,
1N
48.20 N N 17 48.001 48.003
. N N 18 48.001 48.003
(]
o 48.10 L 19 48.002 48.003
< 48.00 e 20 48.002 48.003
5 N N 24 48.002 48.004
g 47.90 N R 30 48.003 48.004
47.80 - :\ 36 48.003 48.005
N N 40 48.003 48.006
47.70 \
PN XN ~ - -
N 3
47.60 !
10 20 30 40 50

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model CHS4002448
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +48V6.3A
1.Graph —A—— InputVolt. 18V [ 2.Values
---E+-- InputVolt. 24V
——O—-- |Input Volt. 36V Load Output Voltage [V]
- Current Input Volt. | Input Volt. | Input Volt.
N
48.30 U [A] 18[V] 24[V] 36[V]
48.20 Y 0.00 48.000 48.000 48.001
S N
2, \C 1.00 48.001 48.001 48.002
()
o 48.10 AN 2.00 48.001 | 48.001 | 48.002
S 48.00 I N . %.‘?..g 3.00 48.001 | 48.002 | 48.003
5 \\: 4.00 48.002 48.002 48.004
£ 47.90 \
8 ) ™ 5.00 48.002 48.003 48.004
N
47.80 \\.,: 6.00 48.003 48.004 48.005
™ 6.30 48.003 48.004 48.005
47.70 A
Y 6.93 48.003 48.004 48.006
47.60 N - - - -
0 2 4 6 8 _ _ _ _

Load Current [A]

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

-7 - BC-11303




—CO$EL

Model CHS4002448

Item Dynamic Load Response

Temperature

25C

Testing Circuitry Figure A

Object +48V6.3A

Input Volt. 24 V
Cycle 5 ms
t1,t2=50 i s
Load Current
Min. Load (0A) «—— t1 t2
Load 100% (6.3A)
|
yd
1 vidiv
200 ps/div 200 ps/div
Min. Load (0A) «——
Load 50% (3.15A)
1 vidiv
200 ps/div 200 ps/div
Load 50% (3.15A) «——
Load 100% (6.3A)
[
1 vidiv
200 ps/div 200 ps/div
_ g — BC-11303
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Model CHS4002448
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +48V6.3A
1.Graph 2.Values
—2A—— Input Volt. 18v
— —O—-- InputVolt. 36V Load Ripple Voltage [mV]
300 < Current Input Volt. Input Volt.
D [A 18 [V] 36 [V]
< 250 N 0.00 80 135
E 3 1.00 70 135
200
% \\. 2.00 65 135
s 0 3 3.00 65 135
15
i (;_,_O___O_,_G).-—-~€9"—'C9-'—k}§9'-€ 4.00 60 140
a N
_0% 100 J 5.00 60 140
\\ 6.00 55 140
50 G 6.30 55 140
& 6.93 55 140
0 - - -
0 2 4 6 8 — _ _

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
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Model CHS4002448
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +48V6.3A
1.Graph 2.Values
—2A—— Input Volt. 18v
— —O—-- InputVolt. 36V Load Ripple-Noise [mV]
300 < Current Input Volt. Input Volt.
O (A 18 [V] 36 [V]
250 N 0.00 100 160
z § 1.00 95 165
o 200 = 2.00 85 185
Q _O— —0— -0 —-0 :
IS & —9 3 3.00 80 185
Z 150 <
Q N 4.00 80 185
g ) 5.00 80 185
@ 100 < :
— K 6.00 70 195
50 q 6.30 70 195
o 6.93 70 195
0 - - -
0 2 4 6 8 — i 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
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Model CHS4002448
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +48V6.3A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Ripple Voltage
300 Temperature [mV]
A N [°C] Load 50% Load 100%
S 250 -50 110 100
E 2 N -40 105 100
o 200 , -20 100 100
& 1N
= ) 0 95 90
= 150 N
2 AN . 25 95 90
S SN 40 95 90
@ 100 g = e yn
N\ T . 55 95 95
50 60 95 95
AN . - - -
0 : -- - -
-60 -20 20 60 — _ _
Ambient Temperature [°C]
Input Volt. 24 vV
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
Ripple [mVp-p]
Fig.Complex Ripple Wave Form
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Model CHS4002448

Item Ambient Temperature Drift Testing Circuitry  Figure A

Object +48V6.3A

1.Graph —A—— Input Volt. 18V | 2.Values
---E+-- InputVolt. 24V
——O—-- |InputVolt. 36V Ambient Output Voltage [V]
N < Temperature | Input Volt. | Input Volt. | Input Volt.
AN °
48.30 N N [°C] 18[V] 24[V] 36[V]
4820 B N -40 47.794 | 47.796 | 47.798
= \\ Q -20 47.871 | 47.873 | 47.874
$ 48.10 . ~ 0 47.937 | 47.938 | 47.940
o . . .
= N
S 48.00 :\ — a0 \\\ 25 48.003 | 48.004 | 48.005
5 N > 2 AN 40 48.033 | 48.035 | 48.036
5490 N 55 48.057 | 48.059 | 48.061
47.80 < A\ 60 48.064 | 48.066 | 48.067
AN N - - - -
\\
47.70 N\ N _ - - -
.
47.60 AN A - - - -
-60 -20 20 60 — - - -

Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model CHS4002448

Item Output Voltage Accuracy Testing Circuitry  Figure A

Object +48V6.3A

1.0Output 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 : -40 - 55°C
Input Voltage : 18 - 36V
Load Current : 0 - 6.3A
* Output Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2

, Output Voltage Accuracy
* Output Voltage Accuracy (Ratio) = x 100

Rated Output Voltage

2.Values
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maximum Voltage 55 36 6.3 48.061
— 1134 +0.3
Minimum Voltage -40 18 0 47.794

.13 - BC-11303
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Model CHS4002448
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +48V6.3A
1.Graph 2.Values
Time since Output
start Voltage
48.30 [H] V]
48.20 0.0 48.039
>, 05 48.041
o 48.10
2 1.0 48.041
7;3 48.00 2.0 48.041
3 47.90 3.0 48.041
8 47.80 4.0 48.041
5.0 48.041
41.70 6.0 48.041
47.60 7.0 48.041
0 2 4 6 10 8.0 48.041
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-11303
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Model CHS4002448
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +48V6.3A
1.Graph Input Volt. 24V
Load 50%
Output
Volt.
[10V/div]
; \
Load 100%
Output
Volt.
[10V/div]
0 L
Input
Volt.
0
[10V/div] Time [1O0ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 8.7 5.2 13.9 0.2 0.9
100 % 8.7 5.2 13.9 0.2 0.4
90% |
Output = ————— -
Voit o N [N N N
11
Input —— H
Volt. I
Td Tr i Th | Tf
Ts I I
[}
- 15 - BC-11303
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Model CHS4002448
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +48V6.3A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Ambient Input Voltage
Temperature V]
L :\ [°C] Load 50% | Load 100%
16 S — E—t——th
N \\ -40 154 154
S \\: \. -20 15.3 15.4
% 12 N 0 15.3 15.4
S s N 25 15.2 15.5
Y N\ N
= g . N\ 40 15.2 15.5
g '\ A 55 15.2 15.5
. \ 60 15.2 15.5
4 \ \\\
0 \ = } -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 BC-11303
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Model CHS4002448
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +48V6.3A
1.Graph Input Volt. 18V | 2.Values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
60 Voltage Input Volt. | Input Volt. | Input Volt.
RS V] 18Vl | 24V | 36[V]
~~) 45.6 7.35 7.34 7.31
> S
= N 43.2 7.35 7.34 7.31
o 40
g 38.4 7.35 7.34 7.31
= 33.6 7.34 7.33 7.31
§_ - - - -
£ 20
3 - - - -
0 - - - -
0 2 4 6
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
BC-11303
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Model CHS4002448
Item Overvoltage Protection Testing Circuitry Figure A
Object +48V6.3A
1.Graph 2.Values
---EF-- InputVolt. 24V
—=O—- InputVolt. 36V Ambient Operating Point [V]
60 N Temperature Input Volt. Input Volt.
o \ \ [ 24|V] 36[V]
< Q \ -40 56.14 56.08
= 58 \ -20 56.28 56.20
c \
S 57 \ \ 0 56.38 56.31
= i — s A 25 56.51 56.45
= \ \ 40 56.58 56.52
S 55 \ \ 55 56.64 56.57
O \
54 A\ _ ' '
\ \ - - -
\
53 \ N — i} )
52 A -- - -
-60 -20 20 60 — : :
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
. 18 - BC-11303
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Temperature Chamber
AR
eecronic | |[(JCJC] —
»  Switch > »! Power Suppl >
DC Power P M PP I DC Load T i l7
Supply ower Meter '4— | Oscilloscope
A
\ 4
> Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT > G
+S
+ + 1
DC RC —T| 0.1uF Load
-S /
-VIN
-VOUT
C1 Cc2 oot |
330uF 330uF ' '
1.5m 50Q : - : Oscilloscope
Coaxial cable é Bw:100MHz
50mm | RI
S oL
| Cl
] 1
' 1 R=50Q
L _______} C=0.01uF
Figure B
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