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Model CBS3502448
Temperature 25°C
ltem 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
40 _ ] Voltage [A]
A 3 V] Load 0% |Load 50%Load 100%
> \ 0.0 0.000 | 0.000 | 0.000
< 30 4.0 0.000 0.000 0.000
S \‘: N 8.0 0.000 0.000 0.000
S 20 | 12.0 0.014 0.014 0.014
= \\ N 14.0 0.013 0.013 0.013
2 f& x\\& :‘“ 15.6 0.135 8.400 15.460
10 \ \A‘m . 16.0 0.129 8.610 15.860
2T E;‘ 16.8 0.124 | 9.030 | 16.680
ﬂ N N i 17.6 0.118 9.400 17.430
0 A—B—8- &—0—-6—6—0 18.0 0.116 9.330 17.860
0 10 20 30 40 50 18.4 0.114 | 9.150 | 18.230
Input Voltage [V] 20.0 0.108 8.320 16.840
24.0 0.099 6.910 13.950
28.0 0.095 5.980 12.040
Note: Slanted line shows the range of the rated 32.0 0.092 5.270 10.580
input voltage. 36.0 0.092 | 4720 | 9.400
40.0 0.091 4.294 8.560
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Load Current [A]

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

Model CBS3502448
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 20V | 2.Values
---F+-- InputVolt. 24V
—:—O—-- InputVolt. 36V Load Input Current [A]
40 Current Input Volt. | Input Volt. | Input Volt.
[Al 20[V] 24]V] 36[V]
0.0 0.105 0.094 0.085
< 30 1.0 2.716 2.240 1.597
‘g 2.0 5300 | 4.424 | 3.050
g 20 3.0 7.890 6.5;0 4.490
5 ' 40 10.510 8.760 5.920
E‘ ’%/A 5.0 13.220 | 10.990 7.410
,4\ ] 6.0 15.910 | 13.230 | 8.910
6.3 16.820 | 13.950 9.400
6.9 18.530 | 15.360 | 10.320
6 - - - -
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Note: Slanted line shows the range of the rated
load current.

Model CBS3502448
Temperature 25°C
ltem input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— InputVolt. 20V |2.\Values
---fF-- InputVolt. 24V
—-—O—-- InputVolt. 36V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
N [A] 20[V] 24[V] 36[V]
400 0.0 2.1 2.3 3.1
=3 1 8 1.0 54.2 53.9 57.4
5 ol 2.0 1057 1061 109.8
= 300
5 o 3.0 157.4| 1573 1615
o
g g/ 4.0 210.7 2100| 2134
£ / ' 5.0 264.2 263.8 266.2
6.0 318.7 318.0 320.6
100 6.3 335.8| 3346 3380
6.9 369.8 367.9 372.0
0 — - - -
0 2 4 6 _ _ _ _
Load Current [A]
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Input Voltage [V]

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

Model CBS3502448
Temperature 25°C

Item Efficiency (by Input Voltage) Testing Circuitry Figure A

Object
1.Graph 2.Values

---FF-- Load 50%
—=&—— Load 100% Input Efficiency
100 < VOltage [%]
\:\ V] Load 50% Load 100%

92 Bk I N | 19 90.5 89.6
= a4 o \ 20 90.9 89.9
= N
: < >, X 24 91.4 90.2

\

§ 76 N 3 30 90.2 89.6
'© N
:*1(:‘2 68 N\ L 36 89.1 89.4
w . 40 88.2 88.6

60 M N - - N

< A
52 N - - _
:: \.\ - - L
44
10 20 30 40 50
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Model CBS3502448
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— InputVolt. 20V |2.\Values
---FF-- InputVolt. 24V
—-=0—-- InputVolt. 36V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[Al 20[V] 24[V] 36[V]
92 ) L = e B 0.0 - - -
< 84 ?; - 1.0 87.4 88.1 82.4
= 2.0 90.4 90.1 87.0
e 76 3.0 91.1 91.4 88.9
%’ 68 40 90.8 91.1 89.8
5.0 90.6 90.8 90.0
60 6.0 90.2 90.4 89.7
52 6.3 89.9 90.3 89.4
. 6.9 89.4 89.9 88.9
44 - - - -
0 2 4 6 __ - ~ -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
5 BC-10149
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Input Voltage [V]

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

Model CBS3502448
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +48V6.3A
1.Graph 2.Values
---E--- Load 50%
= Load 100% Input Output Voltage
Voltage V1
48.50 N v Load 50% | Load 100%
<
— 4840 N N 19 48.191 48.055
2. N 20 48.190 48.191
(0]
o 4830 24 48.190 48.191
S 4820 S ok sk 30 48.191 48.192
5 A > 36 48.191 48.192
5 41 JIAN 40 48191 48.192
48.00 - - -
< - - -
\
47.90 N . — - -
47.80 N
10 20 30 40 50
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Model CBS3502448
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +48V6.3A
1.Graph —A—— InputVolt. 20V | 2.Values
---EF-- |InputVolt. 24V
—-—O—-- InputVolt. 36V Load - Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
48.50 [Al 20[V] 24[V] 36[V]
4840 0.0 48.193 | 48.192 | 48.193
2. 1.0 48.192 | 48.192 | 48.193
S, 48.30
2 2.0 48.192 | 48.192 | 48.193
L 4820 = & A . = & py—p] 3.0 48.192 | 48.192 | 48.193
5 40 48.192 | 48.192 | 48.193
£ 48.10 >
3 5.0 48.192 | 48.192 | 48.193
48.00 6.0 48192 | 48.192 | 48.193
6.3 48.191 | 48.192 | 48.193
47.90
6.9 48.192 | 48.192 | 48.193
47.80 - - - -
0 2 4 6 __ ~ _ "
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
7 BC-10149
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Model CBS3502448

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +48V6.3A

Min. Load (0A) «——
Load 100% (6.3A)

2V/div

Min. Load (0A) «——
Load 50% (3.15A)

2V/div

Load 10% (0.63A) «——
Load 100% (6.3A)

2V/div

Input Volt. 24V
Cycle 1000 mS

Load C t
cad Current | ¢ 3x /900 4

e N
V/’ =
1 ms/div 10 ms/div
—— ™
e ~J
v
1 ms/div 10 ms/div
A
1 ms/div 10 ms/div
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Load Current [A]

Measured by 100MHz Ossiloscope.

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 CBS3502448
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +48V6.3A
1.Graph 2.Values
——2A—— |nput Volt. 20V
—-—O—-- |InputVolt. 36V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
\:\ [A] 20 [V] 36 [V]
o 250 0.0 15 20
E 1.0 80 95
200 .
% N 2.0 80 120
= 3.0 80 120
L 150 :
° I 4.0 80 120
g 100 Al ---?-— B N 5.0 80 120
- /s D WD WY W Y 6.0 80 120
50 / 6.3 80 120
/ A 6.9 80 120
0 - - -
0 1 2 3 4 5 6 7 — - -
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Model CBS3502448
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +48V6.3A
1.Graph 2.Values
——2&A—— |nput Volt. 20V
—-=O—-- InputVolt. 36V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
[A] 20 V] 36 [V]
350 >
‘\ 0.0 25 55
>
£ 300 N 1.0 85 115
@ 250 . 2.0 85 125
g 200 N 3.0 85 125
o) N 4.0 85 125
& ‘
£ 150 i 5.0 85 125
o e -© 0o
00 I__# T X 6.0 85 125
s A £r £ £ 2 A1
7 6.3 90 125
50 ¢ -
1/ 6.9 95 125
0 N - - -
0 1 2 3 4 5 6 7 - " -
Load Current [A]
Measured by 100MHz Ossiloscope.
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-10149
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Model CBS3502448
Iltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +24V6.3A
1.Graph 2.Values
~==FF=-- Load 50%
—2&— Load 100% Ambient Ripple Voltage
350 . Temperature [mV]
AN :j: [l Load 50% | Load 100%
< 2 S N -50 140 140
E 250 o N -40 130 130
% \t AW -20 125 125
< 200 N AN 0 120 120
= 150 \, N 25 105 105
oy “-;\ B \\\\ 40 95 95
=100 S e 60 95 95
50 \ R 85 90 90
' \
\‘:\ \ 100 90 90
0 ‘ 105 90 90
-60 -20 20 60 100 . - -
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100MHz Ossiloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10149
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Model CBS3502448
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +48V6.3A
1.Graph —A—— Input Volt. 20V | 2.Values
---FF-- |InputVolt. 24V
—-—O—-- InputVolt. 36V Ambient Output Voltage [V]
: Temperature | Input Volt. | Input Volt. | Input Volt.
48.40 |— D\ > °Cl oov] | 24v1 | 36[v]
48.30 N N -50 47.925 | 47.924 | 47.932
S N\ N
s < AN -40 47.984 | 47.982 | 47.987
o 4820 A »
§ N /H\k \\‘ -20 48.079 | 48.084 | 48.087
S 4810 |\ ,Z’/& ‘*’%‘\%: 0 48143 | 48.145 | 48.148
‘g_ )4 \‘\ 25 48.180 | 48.181 | 48.181
E 48.00 g N 40 48183 | 48.182 | 48.182
47.90 & . \i 60 48.168 | 48.166 | 48.164
& % 85 48126 | 48.119 | 48.112
47.80 .
Qx \: 100 48.098 | 48.082 | 48.071
47.70 . 105 48.076 | 48.060 | 48.050
-60 20 20 60 100 — . . n
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 BC-10149
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Model CBS3502448

ltem Output Voltage Accuracy Testing Circuitry Figure A

Object +48V6.3A

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 : -40 - 100°C
Input Voltage : 20 - 36V
Load Current : 0 - 6.3A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voltage Accuracy 100

* Qutput Voltage Accuracy (Ration) =
Rated Output Voltage

2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 40 36 0 48.184
Ma>.<|mum Voltage £102 £0.2
Minimum Voltage -40 20 0 47.980

- 13 - BC-10149




— CO$EL

SEEH

Model CBS3502448
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +48V6.3A
1.Graph 2 Values
Time since Output
start Voltage
48.50 [H] \Y]
4840 0.0 48.183
% 48.30 0.5 48.191
= 1.0 48.191
g 4820 2.0 48.191
‘g’_ 48.10 3.0 48.191
g 48.00 4.0 48.191
5.0 48.191
47.90 6.0 48191
47.80 7.0 48.191
0 2 4 6 10 8.0 48.191
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-10149
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Model CBS3502448 ,
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +48V6.3A
1.Graph Input Volt. 24V
[ Load 50% ]
Output |} ( .
Volt.
[10V/div]
0 -
[ Load 100% |
Output |} .
Volt.
[10V/div]
0 .
Input
Volt.
0 . .
[10V/div] Time [50mS/div] Time [10mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 215 5.3 26.8 1.1 22.8
100 % 215 5.5 27.0 0.6 11.4
909
Output B Vs f sp—— N
Voit. 10% / 1 \
b I B L sl I
11
Input i |
Volt. l I
Td Tr l | Th| Tf
1
Ts i
- 15 - BC-10149
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Model CBS3502448
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +48V6.3A
1.Graph 2.Values
---EF-- Load 50%
——+&—— Load 100% Ambient Input Voltage
20 Temperature \Y|
S S . A A &&ﬁ [°C] Load 50% | Load 100%
6 | A A P -50 16.7 174
> -40 16.8 17.4
> -20 16.9 17.7
& 12 :
->5 : 0 17.0 17.8
= 25 17.2 17.9
g 8 40 17.2 18.0
60 17.3 18.0
4 85 17.3 18.1
100 17.3 18.1
0 105 17.3 18.1
-70 -30 10 50 90 — , ;
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10149
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Load Current [A]

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

Intermittent operation occurs when the output
voltage is from 30V to OV.

Model CBS3502448
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +48V6.3A
1.Graph Input Volt. 20V | 2.Values
Input Volt. 24V
== |nput Volt. 36V Output Load Current [A]
60 Voltage Input Volt. | Input Volt. | Input Volt.
53 ™ 20[V] 24[v] | 36[V]
. = 48.0 6.35 6.35 6.35
= o N 45.6 7.76 7.82 7.78 |
(0] 1
g 432 7.77 7.82 7.95
S 38.4 7.96 7.91 7.97
3 33.6 8.01 8.02 8.20
= 20
3 - - - -
0 — - - -
0 4 8 12

17 - BC-10149




— CO$EL

SEEH

Model CBS3502448
ltem Overvoltage Protection Testing Circuitry Figure A
Object +48V6.3A
1.Graph —2A—— Input Volt. 20V | 2.Values
---fF-- InputVolt. 24V
——O—-- InputVolt. 36V Ambient Operating Point [V]
63 Temperature | Input Volt. | InputVolt. | Input Volt.
\ \ [°C] 20[V] 24[V] 36[V]
_ \ -50 58.95 58.95 58.95
2. 61 > A 40 58.95| 5895| 58.95
- \ - . . .
5 < 20 58.94| 5894| 5894
%, 5o \ 0 59.06 59.06 59.06
[l 1 L
i e 25 58.04| 5894| 5894
§ < 40 58.94| 58.94| 5894
57 \ 60 58.82 58.82 58.82
N 85 58.76 58.76 58.76
\ 100 58.64 58.64 58.64
55 105 58.64 58.64 58.64
-60 -20 20 60 100 — - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10149
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Figure A

Output voltage

Temperature Chamber
N R ;
glecronc | [[II| | ] e—
P Switch 1 o B Power Supply = P P
. . ~ DC Load 12 1%
DC Power Power Meter Figure B
Supply Oscilloscope
A
v J
P Relay Unit
' DVM

Measurement Point

Data Acquisition/Control Unit

Ripple
Measurement Point

! 50mm .
O—-—ir——J +VIN +VOUT : o]
——dRC +S
CBS
Input G173 TRM C3 oo
c2 Mounting
" Hole(FG) S
o T\T VIN VouT o
1.5m 5_00 : i Oscilloscope
Coaxial = | | 1| Bw:100MHz
cable ! R1
E cli
! 1 R=500
! | C=0.01uF
C1:50V 220uF x2
C2 : 4700pF
C3: 100V 0.1uF
C4: 80V 220uF x3 (-40°C=Tz=-20°C)
80V 220uF (-20°C<Tg=100°C)
TB : Base Plate Temp.
Figure B
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