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Model CES48033-30
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
——O—- Load 0% Input Input Current
5.0 - Voltage [A]
J ,v;\ \Y%] Load 0% |Load 50%)|Load 100%
40 T 0.0 0.000 0.000 0.000
< N 8.0 0.000 0.000 0.000
5 50 AN \ 16.0 0.000 0.000 0.000
§ AN N 24.0 0.000 | 0.000 | 0.000
= \e.\ A\ 33.0 0.000 0.000 0.000
g 20 SN 33.8 0070 | 1603 | 3240
HE S 36.0 0064 | 1503 | 3.033
10 SR s X 40.0 0.063 | 1.356 | 2.732
Ni 48.0 0061 | 1137 | 2274
00 A—@ @ B #O8 -0 —-0-=0-00 60.0 0.058 0.921 1.826
0 20 40 60 80 70.0 0.056 | 0798 | 1.576
Input Voltage [V] 76.0 0.056 0.739 1.456
80.0 0.055 0.704 1.387
Note: Sianted line shows the range of the rated - - - -
input voltage. _ R B _
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Load Current [A]

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

Model CES48033-30
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph ———A— InputVolt. 36V | 2.Values
---fF--- InputVolt. 48V
—-~0—'— Input Volt. 76V Load Input Current [A]
50 - Current Input Volt. | Input Volt. | Input Volt.
Hu
a [A] 36[V] 48|V] 76[V]
40 0 0.061 | 0.057 | 0.053
< 4 0.438 | 0.341 0.233
€ ' <£/" 8 0.817 | 0627 | 0414
9 30 | s
5 ~ 12 1.207 | 0.921 0.600
O : ———H
= | - 16 1.604 1210 | 0.787
220 | e 20 2011 | 1510 | 0.975
] T = 24 2407 | 1817 | 1.167
1.0 A 28 2.830 2.130 1.363
m{/’giﬁ;e— =& ‘ N 30 3.047 | 2290 | 1.463
0.0 B~ 33 3.379 2.533 1.615
0 10 20 30 — - - -
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Load Current [A]

Note: Slanted line shows the range of the rated

Model CES48033-30
Temperature 25°C
Iltem Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph ——A——  Input Volt. 36V | 2.Values
-=-fF--- InputVolt. 48V
——0O—-— InputVolt. 76V Load Input Power [W]
200 . Current Input Volt. | Input Volt. | Input Volt.
i [A] 36[V] 48[V] 76[V]
0 2.2 2.8 4.1
s 150 4 15.7 16.3 17.7
- 8 29.4 30.0 315
g | ‘ 12 434| 440| 455
o 100 | 16 57.6 58.2 59.7
3 )
5 20 72.1 72.6 74.1
50 > 24 88| 872| 887
A’/?, \ 28 101.9 102.1 103.6
Mr' 30 109.6| 1097 | 111.2
0 33 1212 121.2| 1226
0 10 20 30 ~ - - B
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input voltage.

Input Voltage [V]

Note: Slanted line shows the range of the rated

Model CES48033-30
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2 Values
~--F+--- Load 50%
—4&—— Load 100% Input Efficiency
100 — VOltage [%]
- V] | Load 50% | Load 100%
96 “\\ - N,
NE N 33 915 90.2
< B | 36 91.9 90.5
= R ] 40 91.6 90.5
g 8 | 48 90.9 90.4
S 4 | g ‘ t 55 90.3 90.2
w ay 60 89.9 90.0
80 % = 70 88.9 89.5
- TS 76 88.4 89.1
a N 80 88.0 88.9
72 LN f A
20 40 60 80

4 - BC-10006
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Model CES48033-30
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph A InputVolt. 36V | 2.Values
---£F--- Input Volt. 48V
——0O—-= Input Volt. 76V Load Efficiency [%]
100 < Current Input Volt. | Input Volt. | Input Volt.
(Al 36[V] 48[V] 76[V]
92 - S——
g ik —EE | 0 : : :
< 84 mg,/_e, - I 4 843 81.0 74.9
= = ] 8 89.8 88.1 84.0
=SECH I | AN 12 914 | 902 | 873
it.% 68 _A__Jr_ __,_ 16 91.9 91.0 88.7
‘ § 20 91.8 91.2 89.3
60 — § 24 914 91.0 89.5
52 | 28 90.9 90.7 89.3
{ | O 30 905 | 904 | 89.1
44 - 33 89.9 90.0 88.9
0 10 20 30 — n a "
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
. - | BC-10006
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Input Voltage [V]

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

Model CES48033-30
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +3.3V30A
1.Graph 2.Values
---£--- Load 50%
—2%—— Load 100% Input Output Voltage
- \ Voltage \Y|
3.36 i 5 T] V] Load 50% | Load 100%
334 33 3.303 3.303
> - - 36 3.303 3.303
S 3.32 40 3.303 3.302
g \ . .
S 330 Befleell S 48 3.304 3.302
5 & — 55 3.304 3.302
£ 328 i
E N . 60 3.304 3.302
326 5 70 3.304 3.302
304 | . y 76 3.304 3.302
. 80 3.304 3.302
3.22
20 40 60 80
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Model CES48033-30
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +3.3V30A
1.Graph —A—— Input Volt. 36V | 2.Values
--~fF--- InputVolt. 48V
—-—0O—-— |InputVolt. 76V Load Output Voltage [V]
Current input Volt. | Input Volt. | Input Volt.
3.36 [A] 36[V] 48|V] 76[V]
334 Pw— 0 3.302 3.303 3.303
2. 4 3.302 3.303 3.303
g 3.32 B
> ‘ 8 3.303 3.303 3.303
S 330 Gl o BB 12 3.303 | 3.303 | 3.304
5 ] 16 3.303 3.303 3.304
£ 328 f
3 | 20 3.303 3.304 3.304
3.26 ; 24 3.303 3.304 3.304
3.24 - E 28 3.303 3.304 3.304
' g 30 3.303 3.303 3.303
3.22 : 33 3.303 3.303 3.303
0 10 20 30 _ ; N ;

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CES48033-30
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +3.3V30A
Input Volt. 48 V
Cycle 10 mS
ty. tp = 50us
Load Current
t1 t2
Min. Load (0A) «—
Load 100% (30A)
200mV/div
200us/div 200us/div
Min. Load (0A) «—
Load 50% (15A)
200mV/div
200us/div 200us/div
Load 50% (15A) «——
Load 100% (30A)
200mV/div
200us/div 200us/div
8 - BC-10006
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Model CES48033-30
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +3.3V30A
1.Graph 2. Values
—2&—— Input Voit. 36V
—-—O— - InputVolt. 76V Load Ripple Voltage [mV]
100 < Current Input Volt. Input Volt.
90 \ [Al 36 V] 76 [V]
~ 0 5 5
S 80 >
e 60 N 8 5 5
3 50 N\ 12 5 5
= A 16 5 5
g 40 AN 20 5 5
@ 30 > 24 5 5
20 R 28 5 5
10 i\ 30 5 5
0 I i 33 5 5
0 10 20 30 _ " "
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
9 - BC-10006
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Model CES48033-30
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +3.3V30A
1.Graph 2.Values
—2A—— InputVolt. 36V
—-=0=—"-- InputVolt. 76V Load Ripple-Noise [mV]
100 < Current Input Volt. Input Volt.
90 \\\ [Al 36 [V] 76 [V]
80 N 0 16 20
>
£ 70 \\ 4 16 20
AN 8 20 25
8 60
2 50 N 12 20 30
@ AN 16 20 30
g 40 ﬂ-—e_f\g 20 25 35
© 3 A 24 30 35
- =& AN
20 mﬁ——ﬁ # Y 28 30 35
10 \\ 30 35 40
0 33 40 40
0 10 20 30 ~ " "
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.
N
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
10 - BC-10006
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Model CES48033-30

Measured by 100 MHz Oscilloscope.

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

ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +3.3V30A
1.Graph 2.Values
---EF-- Load 50%
—A—— Load 100% Ambient Ripple Voltage
100 < Temperature [mV]
% S Y [°C] Load 50% | Load 100%
AN N\
8 N\ N -40 5 5
S 80 AN
£ < -20 5 5
- 70 N N
& 60 N N 0 5 5
2 N \ 25 5 5
50
= . A 40 5 5
— 40 AN
a AN A 60 5 5
€ 30 N ~ - "
20 . N - 5 5
10 AN AN _ - -
o & —E—a—@ - - -
-60 -20 20 60 - - -
Ambient Temperature [°C]
Input Volt. 48V

1

- BC-10006
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Model CES48033-30
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +3.3V30A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—-—O—-- InputVolt. 76V Ambient Output Voltage [V]
< Temperature | Input Volt. | Input Volt. | Input Volt.
3.36 K > [°C] 36[V] 48)v] | 76V]
3.34 > N -40 3314 | 3314 | 3314
2. o -20 3311 | 3311 [ 3311
& 332 | S 0 3308 | 3.308 | 3.308
] 3 mﬂ:‘\ —
o ™ 25 3.303 3.303 3.302
S 330 < -~
5 H‘“\“ 40 3300 | 3299 | 3299
g % < N 60 3295 | 3294 | 3204
3.26 = - - - -
3.24 N - - - -
o S - - - -
3.22 . - - - - -
-60 -20 20 60 — " N N
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10006
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Model CES48033-30
item Output Voltage Accuracy Testing Circuitry Figure A
Object +3.3V30A
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 - 60°C
input Voltage : 36 - 76V
Load Current : 0 - 30A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy 100
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
i -40 76 0 3.315
Mta>.<|mum Voltage 11 0.3
Minimum Voltage 60 76 30 3.294
- 13 - BC-10006
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Model CES48033-30
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +3.3V30A
1.Graph 2.Values
Time since Output
\ start Voltage
3.36 ! [H] [Vl
3.34 0.0 3.306
>, ' — 05 3.302
o 3.32 . .
> 1.0 3.302
9 330 5 2.0 3.302
S 3.28 + 3.0 3.302
2
3 3.6 I 4.0 3.302
| 5.0 3.302
3.24 | 6.0 3.302
3.22 | 7.0 3.302
0 2 4 6 10 8.0 3.302
Time [H]
Input Volt. 48V
Load 100%
- 14 - BC-10006




— CO$EL

ZEEH

Model CES48033-30
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +3.3V30A
1.Graph Input Volt. 48V
[ Load 50% ]
Output |} .
Volt.
[0.5V/div]| |
olt
[ Load 100% ]
Output |} ]
Volt.
[0.5V/div]| T
olt
Input
Volt. 1
0 . — .
[10V/div] Time [20mS/div] Time [20mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 9.8 6.0 15.8 0.4 0.2
100 % 9.9 6.3 16.2 0.2 0.1
Output ——90— °/————————!!— ————— -
Volt. 10%/ I I \
e I i === [
input i |
Volt. I I
Td Tr | I Th| Tf
¥
Ts i
- 15 - BC-10006
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Model CES48033-30
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Obiject +3.3V30A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Ambient Input Voltage
100 . ‘ Temperature V]
_fx i\ [°C] Load 50% | Load 100%
80 N\ \ -40 30.9 31.0
< N
> ‘ N -20 31.1 31.2
o \ 31.1 .
5 60 . :\ 0 31.2
5 | N . \ 25 31.3 31.4
2 \ 40 31.3 31.4
a 40 — N
£ b 60 31.5 31.4
o—= B B—f—0
! \ \‘m b - - "
20 > = __ N -
5 \\ ——
0 \ \\ - - -
-60 -20 20 60 ~ N N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10006
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Model CES48033-30
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Obiject +3.3V30A
1.Graph Input Volt. 36V | 2.Values
Input Volt. 48V
= |nput VoIt. 76V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
4.0 < \Y] 36[V] 48[V] 76[V]
N 3.30 36.71 36.44 36.76
% 30 N 3.14 36.71 36.44 36.76
g ~ 2.97 36.39| 3631] 36.71
é’ 20 2.31 35.89 36.11 36.63
2 2.00 35.54 35.99 36.66
= - - - -
© 1.0 _ i j _
0.0 - - - -
0 10 20 30 40

Note: Slanted line shows the range of the rated

Load Current [A]

load current.

17
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Model CES48033-30

ltem Qvervoltage Protection

Testing Circuitry Figure A

Object +3.3V30A

1.Graph —2A—— InputVolt. 36V | 2.Values
-=-=-EF-- InputVolt. 48V
——©—"- InputVolt. 76V Ambient Operating Point [V]
50 " - Temperature Input Volt. | Input Volt. | Input Volt.
48 A QD ['Cl 36lV] | 48V | 76[V]
45 L O -40 4.27 4.27 4.26
) ,
> » ‘ ) 20 4.27 427 4.26
s ) A N, R
S 42 B—B——f=—B=5—=0 0 4.27 4.27 4.25
2 40 25 4.26 4.27 4.24
= . : —
B 40 4.26 4.26 4.24
g 38 AN 60 4.26 4.26 424
O 36 BN - - - -
3.4 i\ — - - -
3.0 A A - - ) }
-60 -20 20 60 _ _ _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10006
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Temperature Chamber
Blectronic | ][] —
Switch » »] Power Supply odl -
DC Power P Me ™~ DC Load 16874

Supply ower Meter Oscilloscope

Relay Unit J
> DWM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT 3
+S ¢
+
DC RC c2 | —
Input 22uF Load
c1
47uF S / |
-VIN -VOUT
T l
1.5m 50Q ' L] Oscilloscope
Coaxial cable ! RO Bw:100MHz
| 2 SOmn_E ! :

E c|.
! | R=50Q
L _____1C=0.01uF

Figure B

- 19 - BC-10006






