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Model CBS4504828

_ Temperature 25°C
item input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph —A— Load 100% | 2.Values
---f+--- Load 50%
—-—0—'= Load 0% Input Input Current
20 Voltage [Al
N\ \ \Y] Load 0% |Load 50%)|Load 100%
\\ N 0.0 0.000 | 0.000 | 0.000
< 15 N 8.0 0002 | 0.002 | 0.002
£ N N\ 16.0 0.002 | 0.002 | 0.002
§ " N \ 24.0 0.006 | 0.006 | 0.006
= \ A\ 27.4 0005 | 0.005 | 0.005
g N \ 30.6 0.097 | 7.250 | 13.720
5 gl 32.2 0095 | 7.620 | 14.420
B\ F ey 33.0 0.094 [ 7.500 | 14.760
Y N 33.8 0093 | 7.2900 | 14.790
0 b—d—-i-ulb&—o——é——élibé— 36.0 0091 | 6.760 | 13.620
0 20 40 60 80 40.0 0.088 | 6.000 | 12.320
Input Voltage [V] 48.0 0.077 5.100 10.180
60.0 0.056 | 4108 | 8.200
70.0 0.045 | 3.551 7.070
Note: Slanted line shows the range of the rated 76.0 0.042 3.288 6.480
input voltage. 80.0 0.040 | 3134 | 6.200
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Model CBS4504828
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——A— InputVolt. 38V | 2.Values
---g8--- InputVolt. 48V
—=O0—:- |[nputVolt. 76V Load Input Current [A]
20 Current Input Voit. | Input Voit. | Input Voit.
\ [A] 36[V] 48[V] 76[V]
N 0.0 0.090 | 0.074 | 0.041
< 15 3.0 2.582 1.961 1.270
€ 6.0 5.060 3.822 2484
§ 1 .-a 9.0 7.560 5.710 3.671
s 120 | 10.150 | 7.500 | 4870
g 15.0 12.760 | 9.520 6.080
16.0 13.620 | 10.180 | 6.480 .
176 15.100 | 11.240 | 7.130
12 16 _ R R N
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 2 . BC-10103
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Model CBS4504828
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object '
1.Graph —A—— InputVoit. 36V | 2.Values
--=-EF-- InputVolt 48V
——O—-- InputVolit. 76V Load Input Power [W]
1000 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 38[V] 48[V] 76[V]
800 O 0.0 32| 38| a4
3 N 3.0 930| 944 965
N
g 600 \‘ 6.0 181.9 183.7 188.4
5 | 9.0 272.4 273.6 278.7
5 12.0 365.0 364.8 370.0
a 400 T\
£ N 15.0 459.0 457.0 461.0
A \\ 16.0 491.0 489.0 492.0
200
/l' \\ 17.-6- 543-.0 539-.0 541- 0
Y — - - -
0 8 12 16 — - - ,
Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Model CBS4504828
Temperature 25°C

Item Efficiency (by Input Voltage) Testing Circuitry _Figure A

Object
1.Graph 2.Values

---g-- Load 50%
—&—— Load 100% Input Efficiency
100 < Voltage [%]
\ N ™M Load 50% Load 100%
96 N N 33 90.4 89.3
N N

F 92 | N\ 36 92.1 90.8
= N 40 92.0 91.1
& 88 : 48 91.6 91.1
é 84 { \ 55 91.2 91.2
u ' AN 80 90.8 91.1

80 N N 70 902 90.9

78 N R 76 89.8 90.6

N . 80 89.4 90.4
72
20 40 60 80
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10103
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Model CBS4504828
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Obiject
1.Graph —aA—— |nputVoit. 36V | 2.Values
---gF-- InputVolt. 48V
—:=O—-- InputVoit. 76V Load Efficiency [%)]
100 Current Input Voit. | Input Vokt. | Input Vot.
[A] 36[V] 48[V] 76[V]
Y o a2 o - -
—_ N 3.0 90.1 88.7 86.9
X Y N
E‘ \\ 6.0 92.0 91.1 88.8
g 76 3 9.0 92.1 91.7 80.0
é 68 N\ 12.0 91.6 91.7 90.4
w N\
15.0 91.0 91.4 90.6
60 N 16.0 908 | 911 | 908
52 \ 176 90.3 80.9 90.6
\\ - - - -
44 - - - -
0 4 8 12 16 _ - _ _
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 voitage.

Model | CBS4504828
Temperature 25°C

Item Line Regulation Testing Circuitry Figure A

Object | +28V16A
1.Graph 2.Values

---£+--- Load 50%
—&—— Load 100% input Output Voltage
Voltage M

28.3 N AN v Load 50% | Load 100%

282 Y \ 33 28.009 -
= a O 36 28.009 28.010
ss 28.1 N 40 28.009 28.011
S 280 g g 48 28.009 28.011
% 27 N N 55 28.010 28.011
3 60 28.009 28.012

2758 N Q 70 26.010 28.012

277 N Y 76 28.010 28.012

Q QO 80 28.010 28.012
276
20 40 60 80
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CBS4504828

Load Current [A]

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

Model
Temperature 25°C
item Load Regulation Testing Circuitry  Figure A
Object +28V16A
1.Graph —b&—— InputVolt. 36V |} 2Values
--~E-- InputVolt. 48V
—:=O—:- |nputVolt. 76V Load Output Voitage [V]
Current input Voit. | Input Voit. | Input Voit.
28.3 N [A] 38[V] 48[V] 76(V]
28.2 \ 0.0 28.014 | 28.013 | 28.013
. N
> 3.0 28.013 | 28.012 | 28.013
E» 28.1 6.0 28.013 | 28.012 | 28.013
S 280 = == g 9.0 28.012 | 28.012 | 28.013
3 \ 12.0 28.012 | 28.012 | 28.012
3 279 15.0 28.012 | 28.012 | 28.013
27.8 16.0 28.012 | 28.013 | 28.013
277 N 17.6 28.012 | 28.013 | 28.013
276 - - - R
0 4 8 12 16 _ - - -
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Model CBS4504828
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +28V16A
input Volt. 48 V
Cycle 10 mS
Load Current  / \
Min. Load (0A) «—
Load 100% (16A)
.
\\l M~
¥
1 Vidiv
500us/div 10ms/div
Min. Load (0A) «——
Load 50% (8A)
i T
v
1 Vidiv
500ps/div 10ms/div
Load 10% (1.6A) «——»
Load 100% (16A)
A L
1 vidiv
500us/div 10ms/div
8 - BC-10103
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Model CBS4504828
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +28V16A
1.Graph 2.Values
—2A——— InputVoit. 38V
—-=O—-- InputVolt. 76V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
180 \\ [A] 36 [V] 76 [V]
S 160 ~) 0.0 10 15
E ~ 3.0 25 45
= 140 -
> 6.0 25 45
3 120 =
5 100 9.0 25 45
2 < 12.0 25 45
80 a
g N 15.0 30 50
x 60 B __%-_e_q 16.0 30 50
40 A T 17.6 30 55
e s B - : :
0 ' L. - ; )
0 4 8 12 16 ~ " "

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
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Model CBS4504828
Temperature 25°C
item Ripple-Noise Testing Circuitry Figure C
Object +28V16A
1.Graph 2.Values
—A— InputVolt. 36V
—:=0—-- InputVolt. 76V Load Ripple-Noise [mV]
200 Current Input Voit. Input Volt.
180 \\ Al 36 (V] 76 [V]
160 0.0 30 40
z \ 3.0 30 45
E 140 . :
120 \ 6.0 35 50
§ 100 8.0 35 60
_g 50 N 12.0 40 65
2 — O 15.0 45 70
4 o=@ "
80 P P e l 16.0 50 75
0 l.e-
x [ A N 17.6 60 75
A
20 \\ - - -
0 - - -
0 4 8 12 16 — - ~
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.
A
Ripple
Noise[mVp—p]
S
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10103
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Ambient Temperature [°C]
Input Volt.

48V

Measured by 100MHz Ossiloscope.
Note: Slanted line shows the range of the rated
ambient temperature.

Model CBS4504828

Item Ripple Voitage (by Ambient Temp.) Testing Circuitry Figure C

Object | +28V16A
1.Graph 2.Values

---Er-- Load 50%
—2A— Load 100% Ambient Ripple Voltage

200 < Temperature [mV]

180 S n [°C] Load 50% | Load 100%
S 160 » N -50 65 65
E 0 . N -40 60 60
® N C -20 55 55

120 S\ N
§ \: 0 50 50
> 19 . N 25 40 40
é 80 X AN 40 40 40
@ 60 > 60 35 40

40 X - 85 35 40

20 —\ : 100 30 40

0 - 105 30 40
-60 -20 20 80 100 ~ - -
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Model CBS4504828
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +28V16A
1.Graph —7~A— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—:=0—'- InputVoit. 76V Ambient Output Voltage [V]
Temperature | Input Voit. | Input Volt. | Input Voit.
283 [°C] 36V | 48v] | 76V]
28.2 ) [ -50 27.854 | 27.860 | 27.867
) N N
= -40 27.891 | 27.897 | 27.903
3» 28.1 20 27.952 | 27.957 | 27.960
) 8-
S 280 g8 ;- 0 27.993 | 27.996 | 27.908
] » N 25 28.022 | 28.023 [ 28.024
g 279 40 28.027 | 28.027 | 28.028
278 Q ) 60 28.024 | 28.023 | 28.022
85 28.004 | 28.003 | 28.000
27.7 S N
[\ N 100 27.987 | 27.984 | 27.981
276 - - - -
-70 -30 10 50 20 — " " -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10103
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Model CBS4504828

ltem Output Voltage Accuracy Testing Circuitry Figure A

Object +28V16A

1.0utput Voltage Accuracy

This is defined as the value of the output voitage, regulation load, ambient temperature and
input voltage varied at random in the range as specified below.
Temperature : 40 - 100°C
Input Voltage : 36 - 76V
LoadCurrent : 0 - 16A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voltage Accura
* Output Voltage Accuracy (Ration) = utp 9 %Y 100
Rated Output Voltage
2.Values
ltem Temperature| input Output Output Voltage Accuracy
[°C] Voltage[V] Current{A] | Voltage[V] | Value [mV] { Ration [%]
i 1 .02
M'a)'(lmum Voltage 40 76 6 28.028 60 0.2
Minimum Voltage -40 36 16 27.891

- 13 - BC-10103
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Model CBS4504828
Temperature 25°C
item Time Lapse Drift Testing Circuitry Figure A
Obiject +28V16A
1.Graph 2.Values
Time since Output
start Voltage
28.3 H] M
282 0.0 28.002
= 28.1 0.5 28.013
3’ 10 28.013
S 80 2.0 28.013
E 279 3.0 28.013
3 278 4.0 28.013
5.0 28.013
27.7 6.0 28.013
276 7.0 28.013
0 2 4 6 10 8.0 28.013
Time [H]
Input Volt. 48V
Load 100%

14 -
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Model CBS4504828
Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +28V16A
1.Graph Input Volt. 48V
[ Load §0% 1
Output |[
Volt. -
[sVrdivli 1
0
[ Load 100% 1
Output
Voit. 1
[svidiv]| J
0
Input
Volt.
0 . ,
[10V/div] Time [50mS/div] Time [10mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 25.8 5.3 311 0.5 9.4
100 % 25.8 5.3 311 0.3 47
0,
Output 0% ————— — __w
Volt. 10% / ' l \
Ao LN bbb ikt ntdend .
Input ___| | '
Voit. I I
Td Tr s Th] Tf
<—>|€<—> I <S>
i
«— I i
- 16 - BC-10103
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Model CBS4504828 _
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +28V16A
1.Graph 2.Values
---EF-- Load 50%
—&— Load 100% Ambient input Voltage
Temperature M
N [°C] Load 50% | Load 100%
30 A A AT T 50 31.0 31.6
s N 40 30.9 31.8
3, \‘ \‘ 20 31.2 32.0
N N,
S 20 N \\ 0 31.2 322
B 25 315 325
I3 40 314 32.7
10 y R\ 60 315 327
tV \ 85 31.5 328
N N 100 315 32,9
0 - - -
-70 -30 10 50 90 — n .
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10103
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Model CBS4504828
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +28V16A
1.Graph Input Volt. 36V | 2.Values
input Volt. 48V
— |nput Voit. 76V Output Load Current [A]
38 Voitage Input Voit. | Input Voit. | Input Voit.
Y Y| 36[V] 48[V] 78[V]
28.0 16.26 16.04 16.04
% 24 EE 26.6 20.01 19.72 20.01
!‘3’ = 25.2 19.95 19.80 20.19
S 22.4 19.97 20.01 20.55
‘g ” 19.6 2008 20.25| 20.91
3 16.8 20.21 20.44 21.33
14.0 20.37 20.63 21.60
11.2 20.40 20.73 21.60
0 8.4 2040| 20.73| 21.60
0 10 20 30 _ _ _ _
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
intermittent operation occurs when the output
voitage is from 8.4V to OV.
- 17 - BC-10103
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Model CBS4504828
item Overvoltage Protection Testing Circuitry Figure A
Object +28V16A
1.Graph —24A— inputVolt. 368V | 2.Values
---EF-- InputVoit. 48V
—=0—'- |nputVolt. 76V Ambient Operating Point [V]
50 Temperature | Input Voit. | input Vot | Input Voit.
\ \ [°C] 36[Vv] 48[V] 76[V]
46 \\ \\ -50 36.57 36.57 36.57
= N \ 40 36.57| 3657| 3657
€ N N "
S 42 N \‘ 20 36.57 36.57 36.57
@ 0 36.57 36.57 36.57
'§ a8 25 36.56 36.57 36.57
3 i !é % 40 3645| 36.45| 3645
= - - m— —
© \ R \ 60 36.45 36.45 36.45
34 \\ \ 85 3644 | 3644 36.44
\ 100 36.38 36.38 36.38
30 - - - -
-70 -30 10 50 20 _ _ _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10103
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Temperature Chamber
Elecronic | | (][] Elecironic
be P Switch 1 Power Supply N DC Load o VA
Power ! |
Supply Power Meter Oscilloscope
A
‘ |
Relay Unit
DVM
Data Acquisition/Control Unit
Figure A
Output voltage Ripple
Measurement Point Measurement Point
' 50mm_:
*VIN +VOUT °
RC +S
c1l, CBS
input P ) TRM
c2 Mounting
“{ Hole(FG) S
VIN -VOUT ——0
1.5m 500 | ; | Oscilloscope
Coaxial ~ {; 1| Bw:100MHz
cable H R '
i cl!
' : R=50Q
! i C=0.01uF
C1: 100V 68uF x2
C2 : 4700pF
C3: 50V 0.1yF
C4: 35V 220pF x3 (40°C<Tg=-20°C)
35V 220uF (-20°Cc<Tg=100°C)
Tg : Base Plate Temp.
Figure C
- 19 - BC-10103






