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Model CBS3504812
Temperature 25°C
item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph ———pie— Load 100% | 2.Values
---EF-- Load 50%
—=0—'- Load 0% Input Input Current
15.0 Voitage [A]
\ N v Load 0% | Load 50%] Load 100%
\ 0 0.000 0.000 0.000
< ¥ 25.0 0.008 0.007 0.011
;5, 10.0 \ 30.0 0.005 0.009 0.008
§ X 33.0 0.057 | 5851 | 11.674
5 \ 36.0 0.053 5.361 10.895
I3 5.0 n \ 40.0 0.051 4.830 9.821
' (N 'a 48.0 0042 | 4033 | 8174
] "B .
[ 3 - g iaﬂ; 54.0 0.038 | 3584 | 7.270
60.0 0.030 3.240 6.552
00 & -0-6—-9-}9-0—— 68.0 0.033 2.870 5.808
0 20 40 60 80 76.0 0024 | 2581 | 5202
Input Voltage [V] 80.0 0.030 2.456 4.948
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ _ _
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Model CBS3504812

Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry _Figure A
Obiject
1.Graph ——Be |nput Volt. 36V | 2.Values
---8--- |InputVolt 48V
—:=O—-- InputVolt. 76V Load Input Current [A]
15.0 Current Input Volt. | Input Volt. | Input Voit.
\ [Al 36[V] 48[V] 76[V]
\ 0.0 0.052 0.042 0.030
< A 40 1.478 1.121 0.751
g 10.0 /\ 8.0 2.910 2216 1.437
§ ‘ 12.0 4386 | 3.313 | 2.127
5 N\ 16.0 5914 | 4432 | 2830
g . % 20.0 7406 | 5578 | 3.548
240 8.963 6.706 4270
28.0 10.538 7.873 5.004
a/j' N 29.0 10.885 | 8.174 | 5.175
0.0 31.9 12.049 9.030 5.718
0 10 20 30 — " " .
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model CBS3504812

Temperature 25°C

item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—-—O0—-- InputVoit. 76V Load Input Power [W]
500 Current Input Volt. | Input Vokt. | Input Vokt.
\ [A] 3sv] | 48v] | 76V
400 N 0.0 19 2.0 23
E LA 4.0 53.3 53.8 57.1
8 100 PN 8.0 1048 1062 109.2
§ J'd 12.0 1576 1586 1615
Eg \ 16.0 2111 2120| 2148
£ \\ 20.0 266.1 266.6 269.2
N 240 3214 321.6 323.8
100 / i\ 28.0 3774 3772 3793
L/' N 29.0 391.7| 3915| 393.1
0 319 4329 4323 4343
0 10 20 30 — - n n

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CBS3504812
Temperature 25°C

Item Efficiency (by Input Voltage) Testing Circuitry Figure A

Object
1.Graph 2.Values -

---gF-- Load 50%
—24—— Load 100% Input Efficiency
100 < Voltage [%]
N N (\| Load 50% Load 100%

% LY N 33 90.2 87.9
s 02 A \Q 36 90.2 88.1
- B \_ : 40 90.1 88.1
e 88 48 89.7 88.1
L a4 J N\ 55 89.4 88.0
w E\ AN 60 89.2 88.0

80 (N t\ 70 88.7 87.7

76 [\ R 76 88.5 87.6

N O 80 88.1 87.5
72 \
20 40 60 80
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Model CBS3504812
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—-=0—-- InputVolt. 76V Load Efficiency [%)]
100 Current input Voit. | Input Volt. | input Volt.
N [A]l 36[V] 48[V} 76[V]
92
0.0 - - -
T 8 .~ \\ 4.0 88.9 88.1 83.0
ey \\ 8.0 90.6 89.4 86.9
e 76 > 12.0 90.4 89.8 88.2
£ 68 \ 16.0 900 | 896 | 885
w N
20.0 89.4 89.2 88.4
60 E\ 240 88.8 88.8 88.1
52 R 28.0 88.2 88.3 87.8
A 29.0 88.1 88.1 87.7
44 31.9 87.6 87.7 87.3
0 10 20 30 — " n -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model CBS3504812
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object | +12v29A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Input Output Voltage
< Voltage A"/
12.40 N N v Load 50% | Load 100%
12.30 (Y U 33 12.083 12.083
% W O 36 12.083 12.083
g 12.20 N 40 12.084 12.083
S 1210 ] :F.:‘%F._ 48 12.083 12.083
3 1200 N N 55 12.084 12.083
3 ” 60 12.084 12.082
11.90 N s 70 12.084 12.082
11,80 (N R 76 12.084 12.082
N O 80 12.084 12.082
11.70 A\
20 40 60 80
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Model CBS3504812
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +12V29A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—+=O—-- InputVolt. 76V Load Output Voitage [V]
Current Input Volt. | Input Volt. | Input Voit.
12.40 } Al v | 48v) | 780v1
12.30 W) 0.0 12.082 | 12.082 | 12.082
: N
% \ 4.0 12.082 | 12.082 | 12.082
E 12.20 N 8.0 12.082 | 12.083 | 12.082
L 1210 e & 12.0 12.082 | 12.083 | 12.082
5 N 16.0 12.082 | 12.082 | 12.082
S 1200 A 20.0 12.082 | 12.082 | 12.082
3 . . . .
11.90 } 24.0 12.082 | 12.082 | 12.082
11.80 N 28.0 12.082 | 12.082 | 12.082
’ O 29.0 12.082 | 12.082 | 12.082
11.70 31.9 12.082 | 12.082 | 12.082
0 10 20 30 — N " -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 7 - BC-3610
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Model CBS3504812

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +12V208A

Input Volt. 48V
Cycle 1000 ms
Load Current

Min. Load (0A) ——
Load 100% (29A)

NJ Y
500 mV/div
200 u s/div 5 ms/div
Min. Load (0A) ——
Load 50% (14.5A)
NG
/ N
v
500 mV/div
200 g s/div 5 ms/div
Load 10% (2.9A) «——
Load 100% (29A)
500 mV/div
200 u s/div 5 ms/div
— 8 — BC-3610
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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

Modei CBS3504812
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +12V29A
1.Graph ‘ 2.Values
—2A— InputVolt. 36V
—-—O—'- InputVolt. 76V Load Ripple Voltage [mV]
50 Current Input Voit. Input Volt.
\§ A 36[V] V]
S 40 \\ 0.0 10 10
E \ 4.0 10 15
<N
S 4 \‘ 8.0 10 20
2 12.0 15 20
> o A ® 16.0 15 20
g 7 / N 200 15 25
® -° AT N 24.0 20 25
10 g—a—"] N 28.0 25 25
‘ 29.0 25 25
o 31.9 25 25
0 10 20 30 — N "
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Model CBS3504812

Temperature 25°C

Item Ripple-Noise Testing Circuitry Figure A
Object +12V29A
1.Graph 2.Values
—2A— InputVolt. 36V
—:=O—-- InputVolt 76V Load Ripple-Noise [mV]
100 < Current Input Volt. Input Volt.
20 \\\ [A] 36 [V] 76 [V]
80 ) 0.0 16 25
g 70 N 40 20 25
3 60 ‘\\ 8.0 20 30
2 5 — 12.0 20 35
2 . o= A 16.0 25 35
S - e -’ ~ 20.0 30 35
ol N =i ,22 24.0 35 40
20 E"—‘——*/ N 28.0 40 45
10 O 20.0 40 45
0 31.9 45 50
0 10 20 30 — N "

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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Measured by 100 MHz Oscilloscope.

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

Model CBS3504812

Iltem Ripple Voltage (by Ambient T_emp.) Testing Circuitry Figure A

Object | +12V29A
1.Graph 2 Values

---EF-- Load 50%
—24A—— Load 100% Ambient Ripple Voltage

100 < Temperature [mV]

% S _ [°Cl] Load 50% | Load 100%
S 8 » N 50 45 60
E . . N 40 40 55
2 o AN \\ 20 30 45
§ 5 _\ \ 0 25 40
> . AW 25 20 30
-3 - - N 40 20 30
O T A — 60 20 30

20 I -G ——BNE 85 20 30

10—\ N 100 20 30

0 A\ 105 20 30
60 -20 20 60 100 - - -
Ambient Temperature [°C]
Input Volt. 48V

11 - BC-3610
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Model CBS3504812

Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V29A
1.Graph —t— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—-—0C—-- InputVolt. 76V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Voit. | Input Vot
12.40 Q \\ rcl V] | 48v) | 76V
12.30 (S N -50 12123 | 12.123 | 12.123
> Q O 40 12.120 | 12120 | 12.120
S 1220 N 20 12114 | 12.114 | 12.114
§ 12.10 - \\‘ 0 12.103 | 12.103 | 12.103
e s SR N 25 12.083 | 12.083 | 12.083
3 N 40 12.068 | 12.068 | 12.067
11.90 ! AN 60 12.043 | 12.043 | 12.043
11680 \\ }\ 85 12.015 | 12.015 | 12.015
L\ O 100 11.994 | 11.994 | 11.993
11.70 A\ 105 11.984 | 11.982 | 11.983
-60 -20 20 60 100 — n - -
Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model - | CBS3504812
item Output Voltage Accuracy Testing Circuitry Figure A
Obiject +12V29A
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 : 36 - 76V
Load Current : 0 - 29A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy 100
Rated Output Voitage
2. Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current{A] | Voitage[V] | Value [mV] | Ration [%)]
i 36 12.12
M.a>-amum Voltage -40 0 0 165 $0.5
Minimum Voltage 100 76 29 11.891
- 13 - BC-3610
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Model CBS3504812
Temperature 25°C
Iltem Time Lapse Drift Testing Circuitry Figure A
Obiject +12V29A
1.Graph 2.Values
Time since Output
start Voltage
12.40 [H] M
s 12.30 0.0 12.088
= 1220 0.5 12.079
E 1.0 12.078
s 1210 2.0 12.078
‘g‘_ 12.00 3.0 12.078
3 11.80 40 12.079
5.0 12.079
11.80 6.0 12.079
11.70 7.0 12.079
0 2 4 6 10 8.0 12.079
Time [H]
Input Volt. 48V
Load 100%
BC-3610
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Model CBS3504812
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +12V29A
1.Graph Input Voit. 36V
[ Load 50% 1
Output |f (
Volt. - 1
[2vrdiv]( [
0 k
[ Load 100%
Output (
Volt. - J
[2vidivl|
: \
Input
Voit.
0 , .
[10V/div] Time [20mS/div] Time [5mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 19.6 5.0 246 0.3 1.6
100 % 19.5 52 247 0.2 0.8
Output —-90—%! ——————— ~' :— ————— —
Voit. 10% / ' ' \
A ip=—=—1 TR S
Input ___| | |
Volt. | I
Td Tr Tl Th| Tf
€<—>le—> I Ol<—>
I
«—TIt i
- 15 - BC-3610
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Model CBS3504812
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Obiject +12V29A
1.Graph 2.Values
---EF-- Load 50%
—24A—— Load 100% Ambient Input Voltage
50 Temperature M
\\\ [°C] Load 50% | Load 100%
:\ \ -50 30.6 31.7
40 X \
> \ -40 30.6 31.8
& 30 ‘ﬂ:&;t—t ﬁ; -20 30.7 32.0
2 N\ N 0 311 322
>
5 N\ N 25 31.1 32.3
g \s i 40 312 325
60 31.2 325
10 S N 70 31.2 325
§ \ 85 31.0 325
0 100 31.1 326
-60 -20 20 60 100 105 31.0 326
Ambient Temperature [°C]
Note: Slanted line Shows the range of the rated
ambient temperature.
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Model CBS3504812
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +12V29A
1.Graph Input Volt. 36V | 2.Values
s |nput Volt. 48V
—  |nput Volt. 76V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
12 M 36[V] 48[V] 76[V]
12.0 20.54 30.12 29.54
% ~J \ 11.4 38.60 38.28 39.16
& 8 10.8 38.65 38.47 39.54
5 \
S 9.6 38.77 38.90 40.14 |
3 8.4 38.95| 39.22| 40.68
S 4 7.2 39.12 39.49 41.75
0 - - - -
0 10 20 30 40 50 _ _ _ _
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
Intermittent opertion occurs when the output
voltage is from 7.2V to OV.
- 17 - BC-3610
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Model | CBS3504812
item Overvoltage Protection Testing Circuitry Figure A
Object | +12v29A
1.Graph ——2A—— InputVolt. 36V | 2.Values
-==-BF-- InputVolt. 48V
—-—O—'=~ InputVolt. 76V Ambient Operating Point [V]
17.0 Temperature | Input Voit. | Input Volt. | Input Volt.
s :
\ - K o o
% 160 N 40 1546 1546] 1548
£ 15 _F#FF,FL#F \ -20 1546 1545| 1545
® e N B\s 0 15.45| 1545| 1545
g o0 N 25 1546] 1546| 1546
g 145 [ N 40 1546| 1546 1546
© o LN\ 60 1546| 1546 15.46
s \ \\ 70 1546 1546| 1546
o X \ 85 1546| 1546 1546
N
13.0 100 1534 1534 1534
-60 -20 20 60 100 105 1634 1534 1534
Ambient Temperature [°C]
Load 0%

Note: Slanted line shows the range of the rated
ambient temperature.
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Temperature Chamber
Electonic | ][] ——
Switch Power Supply > N
Supply Oscilloscope
A
— 1
v
Relay Unit
>
> DVM
Data Acquisition/Control Unit
Figure A
Output voltage Ripple
Measurement Point Measurement Point
1e /[ S0mm ;
*VIN +VOUT ' °
RC +S
nput 1z " ﬁC BS rup c C4+*
ounting
€2 Hole(FG) S
_VIN ‘VOUT 0
o 1
1.5m50Q |, | Oscilloscope
Coaxial [, +{ Bw:100MHz
cable H R '
El T ‘ !
' | R=50Q
! i C=0.01uF
C1: 100V 68uF x2
C2 : 4700pF
C3: 50V 0.1yF
C4: 16V 470pF x3 (40°CSTg=-20°C)
16V 470uF  (-20°C<Tz<100°C)
TB : Base Plate Temp.
Figure B
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