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Model CBS3504848
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— lLoad 100% | 2.Values
---FF~-- Load 50%
——O—-- Load 0% Input Input Current
20.0 - . Voltage [A]
O O V] Load 0% |Load 50%|Load 100%
\ 0.0 0.000 0.000 0.000
< 150 < < 8.0 0.000 | 0.000 | 0.000
€ N N\ 16.0 0.000 0.000 0.000
8 100 ?\\ N\ 24.0 0.007 0.007 0.007
= \ S 28.8 0.006 0.006 0.006
g Ny 30.4 0.006 | 0.006 | 0.006
5.0 \l", : \\A\M 32.0 0.106 6.080 | 11.720
:“n & - :\4\. e 32.8 0.103 | 5.910 | 11.900
. N T 36.0 0.095 5.360 | 10.770
0.0 &—a—a- >l oo —lo—0. 40.0 0.088 | 4.800 | 9.660
0 20 40 60 80 48.0 0.077 | 4.026 | 8.040
Input Voltage [V] 56.0 0.073 3.484 6.920
64.0 0.070 3.074 6.100
72.0 0.068 2.766 5.460
Note: Sianted line shows the range of the rated 80.0 0.066 2.514 4.950
input voltage. _ _ _ _
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Load Current [A]

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

Model CBS3504848
Temperature 25°C
item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——A—— InputVolt. 36V |2.Values
---EF-- InputVolt. 48V
—-=0O—-- InputVolt. 60V Load Input Current [A]
20.0 Current Input Volt. | Input Volt. | Input Volt.
W [A] 36[V] 48[V] 60[V]
N 0.0 0.094 0.075 0.069
< 150 . 1.0 1.516 1.202 1.000
= N 2.0 3.010 2.269 1.850
o N A
5 0o ) X 3.0 4442 | 3346 | 2.718
= N 4.0 5.880 4.424 3.584
5 ‘/l/:/ Q\g - 5.0 7340 | 5510 | 4.454
50 /:3 ] ;E;‘J "N 6.0 8.830 | 6.630 | 5.350
e N 7.0 10.360 | 7.750 | 6.250
- 7.3 10.820 | 8.040 6.520
0.0 8.0 11.970 | 8.930 7.180
0 2 4 6 8 ~ N N -
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Load Current [A]

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

Model CBS3504848
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- |InputVolt. 48V
—-—O—-~ InputVolt. 60V Load Input Power [W]
500 - Current Input Volt. | Input Volt. | Input Volt.
D [A] 36[V] 48|V] 60[V]
N
400 O A 0.0 3.4 35 4.3
3 ,n‘;w 1.0 54.9 57.7 60.1
% 100 )'d 2.0 1084 1093] 1112
n%_ / N 3.0 160.1 160.9 163.4
= J£/ 4.0 212.4 212.8 215.3
a 200 >
1= ) 265. 265.4 9
[ e
N . . . .
N
100 N 7.0 3740 | 3725| 3742
/ S 7.3 390.0| 3880| 390.8
0 8.0 432.0| 429.1 431.8
0 2 4 6 8 = N - -
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Input Voltage [V]

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

Model CBS3504848
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
-—-FF-- Load 50%
—4A—— Load 100% Input Efficiency
100 < < Voltage [%]
N N [Vl Load 50% Load 100%
96 > N 33 90.4 89.5
< Y
T @ KE - N 36 91.2 90.2
= | 18 40 91.6 90.8
- N =<
:C)J 88 < :\E_'\E 48 91.1 90.8
Y N\ N 55 90.4 90.3
L N AN 60 89.9 90.0
80 :\ i 70 88.6 89.1
76 N 76 87.9 88.6
N
i\ . 80 87.6 88.4
72 N
20 40 60 80

4 - BC-10132
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Model CBS3504848
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 36V | 2.Values
---FEF-- InputVolt. 48V
—-—0—-- InputVolt. 60V Load Efficiency [%]
100 . Current Input Volt. | Input Volt. | Input Volt.
T ) [A] 36[V] 48[V] 60[V]
92 = Bl 0.0 - - -
— 84 1.0 89.3 84.9 81.6
X
= \ 2.0 89.6 88.8 87.3
g 76 3.0 90.8 90.3 88.9
O N
% 68 . 4.0 91.0 90.9 89.8
- 5.0 91.1 91.0 90.1
60 5 6.0 90.9 90.9 90.1
52 \_‘ 7.0 90.3 90.7 90.3
7.3 90.3 90.8 90.1
44 8.0 89.6 90.3 89.7
0 4 6 8 . _ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10132
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Input Voltage [V]

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

Model CBS3504848
Temperature 25°C

ltem Line Regulation Testing Circuitry Figure A

Object +48V7.3A
1.Graph 2 Values

---fF-- Load 50%
= Load 100% Input Output Voltage
Voltage \Y]

48.30 A \\ V] Load 50% | Load 100%
4820 \ 33 48.001 47.928
2. 5 36 48.001 48.003
O, 48.10 \
> N 40 48.001 48.005
S 48.00 on M S 48 48.001 48.005
5 v > 55 48.001 48.006
£ 47.90 >
a N\ 60 48.002 48.007

47.80 b 70 48.003 48.007

N
47.70 \‘ 76 48.003 48.007
N 80 48.003 48.007
47.60 AN
20 40 60 80
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Model CBS3504848

Iltem Load Regulation

Temperature

Testing Circuitry Figure A

25°C

Object +48V7.3A

Load Current [A]

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

1.Graph —A—— Input Volt. 36V
---FEF-- |InputVolt. 48V
—-—O—-- InputVolt. 60V
g
48.30 N
. 48.20 N
=, N
S, 48.10 >
S N
< 48.00 ¢
bt ™)
g_ .
5 47.90 >
o i
47.80 SR
47.70 N
47.60 A
0 2 4 6

2.Values
Load Output Voltage [V]
Current Input Volt. | Input Voit. | Input Volt.
[A] 36[V] 48[V] 60[V]
0.0 48.006 | 48.004 | 48.004
1.0 48.006 | 48.004 | 48.004
2.0 48.005 | 48.004 | 48.004
3.0 48.004 | 48.004 | 48.005
4.0 48.004 | 48.004 | 48.006
5.0 48.004 | 48.004 | 48.006
6.0 48.004 | 48.004 | 48.006
7.0 48.003 | 48.004 | 48.006
7.3 48.004 | 48.004 | 48.007
8.0 48.004 | 48.004 | 48.007

BC-10132




SEEH

— CO$EL

Model CBS3504848

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +48V7.3A

input Volt. 48 V
Cycle 1000 mS

Load Current l
7.3A /200 u

Min. Load (0A) «——

Load 100% (7.3A)

2V/div

500 us/div

10 ms/div

Min. Load (0A) «——

Load 50% (3.65A)

2V/div

500 p s/div

10 ms/div

Load 10% (0.73A) «—

Load 100% (7.3A)

2V/div

500 u s/div

10 ms/div

BC-10132
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Load Current [A]

Measured by 100MHz Ossiloscope.

load current.

Ripple [mVp-p]

Ripple Voltage is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated

Fig.Complex Ripple Wave Form

Model CBS3504848
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +48V7.3A
1.Graph 2 Values
—A—— |nput Volt. 36V
—=0-—-~ Input Volt. 60V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
I [A] 36 [V] 60 [V]
. 250 A 0.0 15 20
> i
£ . 1.0 80 95
o 200 2.0 80 120
©
= 3.0 80 120
S 150 K
s ‘\ 4.0 80 120
g 100 I dnh i il el il 5.0 80 120
= _75:, | 6.0 80 120
50 |/ LN 7.0 80 120
g 7.3 80 120
0 . 8.0 80 120
0o 1 2 3 4 5 6 7 10 . - -
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Model CBS3504848
Temperature 25°C
Iltem Ripple-Noise Testing Circuitry Figure B
Object +48V7.3A
1.Graph 2.Values
——2A—— Input Volt. 36V
——O—"- InputVolt. 60V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
% [A] 36 [V] 60 [V]
350 q
0.0 25 55
> N
€ 300 ' 1.0 85 115
[} \
© 250 h 2.0 85 125
(72} |
g 200 v 3.0 85 125
) N 4.0 85 125
Q. R
i:% 150 5.0 85 125
1 00 /,(a’ - - ) A4 S ~ A~ \1“:-1 - 6.0 85 125
50 { .
)% 3 7.3 90 125
0 b 8.0 95 125
0 1 2 3 4 5 6 7 8 9 10 — " .
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-10132
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Model CBS3504848
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +48V7.3A
1.Graph 2.Values
---FF-- Load 50%
—2&—— Load 100% Ambient Ripple Voltage
350 Temperature [mV]
N D\ rcl Load 50% | Load 100%
300 N \
= N \ -50 140 140
E 250 o \ -40 130 130
o ) o 20 125 125
Q -
£ 200 D S 0 120 120
5 \ \
> 150 N 25 105 105
2 B \ 40 95 95
o= 100 R “‘m\g_\\lm 60 95 95
N\ N 85 90 90
50 N
\} . 100 90 90
0 105 20 90
-60 20 20 60 100 - - -
Ambient Temperature [°C]
Input Volt. 48V
Measured by 100MHz Ossiloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10132




— CO$EL

SEEH

Model CBS3504848
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +48V7.3A
1.Graph ——A—— InputVolt. 36V | 2.Values
--=F+~-- InputVolt. 48V
—=O-—-- InputVolt. 60V Ambient Output Voltage [V]
- - Temperature | Input Volt. | Input Volt. | Input Volt.
48.30 \“\\ :‘ [°C] 36[V] 48[V] 60[V]
48.20 N N -50 47.687 | 47.690 | 47.701
sl . N\, 5,
% - N -40 47.753 | 47.756 | 47.758
Y 3
> 48.10 N -20 47.869 | 47.872 | 47.876
S 48.00 \o s SN 0 47.953 | 47.961 | 47.963
5 N W 25 48.007 | 48.008 | 48.009
E 47.90 N < 40 48020 | 48.020 | 48.021
47.80 \}/ ,:”‘: 60 48.018 | 48.017 | 48.014
| N 85 47.989 | 47.986 | 47.982
47.70 b S
\ ' 100 47.965 | 47.959 | 47.954
s, i
47.60 105 47.944 | 47.938 | 47.933
-60 20 20 60 100 — - . 3
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10132
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Model CBS3504848

ltem Output Voltage Accuracy Testing Circuitry Figure A

Object +48V7.3A

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 : 36 - 60V
Load Current : 0 - 7.3A
* Qutput Voltage Accuracy = x(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voltage Accuracy x 100
Rated Output Voltage

* Output Voltage Accuracy (Ration) =

2.Values
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] CurrentfA] | Voltage[V] | Value [mV] | Ration [%]
i 40 60 7.3 48.021
Maximum Voltage +134 10.3
Minimum Voltage -40 36 7.3 47.753
- 13 - BC-10132
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Model CBS3504848
Temperature 25°C
item Time Lapse Drift Testing Circuitry  Figure A
Object +48V7.3A
1.Graph 2. Values
Time since Output
start Voltage
48.30 H] V|
4820 0.0 47.988
b 0.5 48.004
o 48.10
o 1.0 48.004
g 4800y 2.0 48.004
3 47.90 3.0 48.004
3 47.80 4.0 48.004
5.0 48.004
47.70 6.0 48.004
47.60 7.0 48.004
0 2 4 6 10 8.0 48.004
Time [H]
Input Volt. 48V
Load 100%
- 14 - BC-10132
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Model CBS3504848
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +48V7.3A
1.Graph Input Volt. 48V
[ Load 50%
Output |1 (
Volt.
[10V/div]
0
[ Load 100%
[
Output |}
Volt.
[10V/div]
0
bty
Input
Volt.
0 , i N
[10v/div] Time [50mS/div] Time [10mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 21.8 5.0 26.8 0.4 6.9
100 % 21.5 5.3 26.8 0.3 3.5
909
Output B g s pp——— N
Volt. 10%/ I I \
i iE———" e i o
Input | |
Volt. l I
Td Tr l 1 Th| Tf
¥
Ts 0
15 - BC-10132
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Model CBS3504848
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _ Figure A
Object +48V7.3A
1.Graph 2 Values
---fF-- Load 50%
—A—— Load 100% " Ambient Input Voltage
Temperature Y%
N R [°C] Load 50% Load 100%
30 | fAerA e - A a-a- A -50 29.7 30.7
S -40 29.7 30.7
:’é, -20 29.9 31.0
5 20 0 30.1 31.2
; 25 304 31.6
I3 40 30.4 31.7
10 60 304 31.9
85 30.4 31.8
N 100 30.4 318
0 105 304 31.8
-70 -30 10 50 90 — ; 3
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10132
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Model CBS3504848
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +48V7.3A
1.Graph Input Volt. 36V | 2.Values
input Volt. 48V
Input Volt. 60V Output Load Current [A]
60 Voltage Input Volt. | Input Volt. | Input Volt.
V4] 36[V] 43[V] 60[V]
. 48.0 7.33 7.33 7.33
= 0 45.6 9.21 9.16 9.25
(0]
& 43.2 9.23 9.22 9.32
L 38.4 9.26 9.34 9.46
3 33.6 9.31 9.42 9.58
= 20
3 - - - -
0 - - - -
0 4 8 12 _ i _ _
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.
BC-10132
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Model CBS3504848
item Overvoltage Protection Testing Circuitry  Figure A
Object +48V7.3A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- |nputVolt. 48V
——O—-- InputVolt. 60V Ambient Operating Point [V]
65 Temperature | InputVolt. | InputVolt. | Input Volt.
A rel | 36 | 48V | eom
< 63 \:\\ \*\ -50 58.93| 58.93| 5893
- \ \ f‘ -40 58.93 58.93 58.93
£ | A -20 58.93| 5893 5893
o o N 0 58.92 | 58.092| 58.92
= . N 25 58.92| 5892| 5892
o8 o E TR T B A —a N 40 58.80 | 58.80| 58.80
© 60 58.73 58.73 58.73
57 N S 85 5850 | 58.50| 5850
N \ 100 58.45 58.47 58.47
55 A 105 58.46 58.46 58.47
-70 -30 10 50 90 — . - "
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10132
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Figure A

Output voltage

NS Temperature Chamber
lecronic | \[J[JC| | ] Electroni
B Switch P >, Power Supply —j q 4
. ~ DC Load v
DC Power P Met Figure B
Supply ower Mewer Oscilloscope
Y}
v J
Pl Relay Unit
P DVM

Measurement Point

Data Acquisition/Control Unit

Ripple
Measurement Point

! 50mm ‘
O——'—(P———“—J +VIN +VOUT . O
—©@ RC +S
BS
Input G154 c TRM C3 o0
c2 Mounting
" Hole(FG) -S
o LT -VIN -VOUT o
1.5m 500 | . | Oscilloscope
Coaxial | | | Bw:100MHz
cable | R
E cl!
: , R=500
! ! C=0.01uF
C1: 100V 68uF x2
C2 : 4700pF
C3 : 100V 0.1uF
C4 : 80V 220uF x3 (-40°C=Tz=-20°C)
80V 220uF (-20°C<Tz=100°C)
TB : Base Plate Temp.
Figure B
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