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Model CES48033-30P
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph ——B—— Load 100% | 2.Values
-=--E+-- Load 50%
~—0—-- Load 0% Input Input Current
5.0 Voltage [A]
b} \\ vl Load 0% |Load 50%|Load 160%
40 \\ 0.0 0.000 0.000 0.000
< \ N 8.0 0.000 | 0.000 | 0.000
5 a0 AN \ 16.0 0.000 | 0.000 | 0.000
(53 \ 24.0 0.000 0.000 0.000
5 u_ . 33.0 0.000 | 0.000 | 0.000
g2 lit\\ 33.8 0.076 | 1604 | 3262
B} . N 36.0 0.070 1.497 3.061
1.0 o . 40.0 0.067 | 1354 | 2.738
N B\ . . . )
s 5 48.0 0.066 1.135 2.278
0.0 H—n——n—-ﬁm' == 60.0 0.065 0.918 1.823
0 20 40 60 80 70.0 0.064 | 0797 | 1.572
Input Voltage [V] 76.0 0.064 0.737 1.447
80.0 0.064 0.704 1.374
Note: Slanted line shows the range of the rated - - - -
input voltage. _ N N -
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Model CES48033-30P
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry _Figure A
Object
1.Graph ———A—— IpputVolt. 36V | 2.Values
-==EF-- InputVolt. 48V
—-—O—- InputVolt. 76V Load Input Current [A]
5.0 Current Input Volt. | Input Voltt. | Input Volt.
\\ [A] 38[V] 48[V] 76[V]
4.0 \i 0 0.068 0.063 0.063
< \ 4 0.437 0.341 0.238
E a0 8 0.814 | 0624 | 0416
5 12 1.201 0.912 0.596
& —
E _.Er\@ 16 1.593 | 1.204 | 0.780
e " .ar \\ o 20 1.996 1.501 0.966
5 o _,4@@”‘_ 24 2.412 1.807 1.156
1.0 SN . N 28 2832 | 2122 | 1.350
n{/g e N 30 3.056 | 2278 | 1449
0.0 33 3.388 2.529 1.599
0 10 20 30 _ - N N
Load Current [A]
Note: Slanted fine shows the range of the rated
load current.
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Load Current [A]

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

Model CES48033-30P
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. 76V Load Input Power [W]
200 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 36[V] 48[V 76[V]
0 25 31 4.8
g 150 \ 4 15.8 16.4 18.1
5 AN 8 20.4 30.0 N7
g 12 432| 438| 455
2 100
42'_ /.. \ 16 57.3 57.9 59.3
= {3 A 20 71.9 72.0 73.7
50 2 24 86.6 86.6 88.0
/‘/VEV \\ 28 101.8 101.8 102.8
" N 30 109.7 109.4 110.3
0 Tl 33 1219| 1211| 1217
0 10 20 30 — . " .
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Input Voltage [V]

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

Model CES48033-30P
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry _Figure A

Object
1.Graph 2 Values

---B-~ Load 50%
—4&—— Load 100% Input Efficiency
100 < < Voltage [%]
N N Y| Load 50% lLoad 100%

96 N 33 90.8 89.5
< o E{\\ N 36 91.2 89.8
5 s \ —-ﬂrﬁ—___-r]\ 3 40 91.0 80.0
= AL 48 90.3 90.1
S N\ 55 89.8 90.1
ui s b 60 89.4 90.1

80 N 70 88.2 89.6

76 ® R 76 87.7 89.3

N
N\ \ 80 87.4 89.1
72 AN N
20 40 60 80
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Model CES48033-30P
Temperature 25°C
ltem Efficiency {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A—— InputVolt. 36V | 2.Values
---EF-- |InputVolt. 48V
——0O—-~ |nputVolt. 78V Load Efficiency [%]
100 < Current Input Volt. | Input Volt. | tnput Volt,
N Al 386[V] 48[V] 76[V]
% ﬁ”ﬁ'— S Lok | 0 _ . -
= 84 S e \ 4 83.0 | 800 | 723
= Kl o
oy & ~ AN 8 89.3 87.3 82.8
g 76 - A 12 91.0 89.8 86.4
§ 68 N 16 91.4 90.4 88.3
Lu N\ 20 91.0 90.8 88.7
60 E\ 24 90.8 90.8 89.3
52 \\ 28 90.2 90.2 89.3
\\ 30 89.7 90.1 89.4
44 33 89.0 89.6 89.1
0 10 20 30 _ R - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10229
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Model CES48033-30P

Temperature 25°C
item Line Regulation Testing Circuitry Figure A
Object +3.3V30A
1.Graph 2. Values
-~-EF-- Load 50%
—2%—— Load 100% Input Output Voltage
Voltage Y|
3.36 A\ N\ o, o
. N N V] Load 50% Load 100%
334 W 33 3.279 3.278
' N
> \ 36 3.279 3.278
g 332
8 N 40 3.279 3.277
S 330 N N\ 48 3.279 3.277
5 N N 55 3.279 3.276
g 3.28 S =) 60 3.279 3.276
3.26 ) \\ 70 3.279 3.276
N 76 3.278 3.276
3.24
N \ 80 3.278 3.276
3.22 AN
20 40 60 80

I[nput Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Load Current [A]

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

Modei! CES48033-30P
Temperature 25°C
ltem Load Reguiation Testing Circuitry _Figure A
Object +3.3V30A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- I[nputVolt. 48V
—-—O—-- |InputVolt. 76V Load Output Voltage [V]
Current Input Volt. | Input Voit. | Input Volt.
3.38 Q [A] 36[V] 48[V] 76[V]
334 5 0 3.277 3.277 3.277
= \ 4 3278 | 3278 | 3278
g 3.32
2 N\ 8 3.279 3.278 3.278
S 230 s 12 3.279 | 3279 | 3278
5 16 3.279 3.279 3.278
< I - ] N
E 3.28 gt 20 3279 | 3279 | 3278
3.26 Q 24 3.278 | 3278 | 3278
394 N 28 3.278 3.278 3.278
: N 30 3278 | 3278 | 3.278
3.22 33 3.278 3.278 3.278
0 10 20 30 _ N _ -
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Model CES48033-30P

ftem Dynamic Load Response

Temperature
Testing Circuitry Figure A

25°C

Object +3.3V30A

Input Volt. 483 V
Cycle 5 mS

fih= 50[]3

L.oad Current

t

Min. Load (0A) ——

t

Load 100% (30A)

200mv/div
200ps/div 200ps/div
Min. Load (0A) «——
Load 50% (15A)
200mV/div
200ps/div 200ps/div
Load 50% (15A) ——
Load 100% (30A)
N\
Vi
200mV/div
200ps/div 200pus/div
BC-10229
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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]
Pavivava
DR N

Fig.Complex Ripple Wave Form

Model CES48033-30P
Temperature 25°C

ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B

Object +3.3V30A
1.Graph 2. Values

—4&——— InputVolt. 36V
—-—O0—'- InputVolt. 76V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.

90 1 [A] 36 [V] 6V
S 80 y 0 5 5
E 4 4 5 5
[o)] 1
S 6o 8 5 5
= 50 4 12 5 5
> 16 5 5
g % 20 5 5
Z 30 \ 24 5 5

20 , 28 5 5

10 P P P P oy 30 5 5

0 10 20 30 . - -
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Model CES48033-30P
Temperature 25°C
liem Ripple-Noise Testing Circuitry  Figure B
Obiject +3.3V30A
1.Graph 2. Values
—2&— InputVolt. 36V
——0O—-- |nputVolt. 76V Load Ripple-Noise [mV]
100 \ Current Input Volt. Input Volt.
90 \ [A] 36 [V] 76 [V]
- 80 \ 0 15 25
E 70 } 4 15 20
8 60 8 15 20
S ! 12 15 20
) 4 \ 16 15 25
=3 - 20 20 25
@ 30 P o"b
? - =" P 24 20 30
20 A ""::3‘ ’ZL Jg /Z 1=y s }E—A— 28 20 30
10 ) 30 20 35
0 33 20 40
0 10 20 30 — " "
Load Current [A]
Measured by 100 MMz 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]
wn
Fig.Complex Ripple Noise Wave Form
BC-10229
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Model CES48033-30P
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +3.3V30A
1.Graph 2.Values
--~-E+-- Load 50%
A Load 100% Ambient Ripple Voltage
50 Temperature [mV]
N \ [°C] Load 50% | lLoad 100%
< 40 \ -40 7 7
£ \ \ 20 6 7
\
o 30 \ 0 6 6
©
£ \ 25 5 5
-~ \ 40 5 5
o 20
5 \ 50 5 5
- \ \ - : :
10 Y _ _ _
=1 SN N —
0 - - -
-60 20 20 60 — " ”
Ambient Temperature [°C]
input Volt. 48v
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10229
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Model CES48033-30P
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +3.3V30A
1.Graph —b— |nputVolt. 36V | 2.Values
---EF-- |InputVolt. 48V
——0O—-- InputVolt. 76V Ambient Output Voltage [V]
Temperature § InputVolt. | Input Volt. | Input Voit,
3.36 < Q [°C] 36[V] | 48[V 76[V]
334 N N -40 3.284 3.284 3.283
' N\ N
% N o -20 3.284 3.283 3.283
& 3.32 < 0 3283 | 3282 | 3.281
2 330 N N\ 25 3280 | 3.278 | 3277
] a 40 3277 | 3275 | 3.274
s %% S i s 50 3274 | 3273 | 8271
3.26 < A\ - - - -
\\ \\
N AN - - . .
3.24 R X — - - -
3.22 AN - - - -
-60 -20 20 60 - - - -

Ambient Temperature [°C]
Load 100%

Note: Stanted line shows the range of the rated
ambient temperature.
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1.0utput Voltage Accuracy

Temperature : -40 - 50°C
Input Voltage : 36 - 76V
Load Current : 0 - 30A

Model CES48033-30P
Item Output Voltage Accuracy Testing Circuitry  Figure A
Object +3.3V30A

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.

* Qutput Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2

) Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2 Values
ltern Temperature{ Input Output Output Voltage Accuracy
°C] Voltage[V] Curreni[A] | Voltage[V] | Value [mV] | Ration [%]
M.a)ftmum Voltage -40 36 0 3.285 7 0.2
Minimum Voltage 50 76 30 3.271
BC-10229
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Model CES48033-30P
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +3.3V30A
1.Graph 2 Values
Time since Output
start Voltage
3.36 [H] V]
3.34 0.0 3.277
.
= a3 0.5 3.275
=2 1.0 3.275
g 330 2.0 3.275
35 328 3.0 3.275
3 3.6 4.0 3.275
5.0 3.275
3.24 6.0 3.275
3.22 7.0 3.275
0 2 4 6 10 8.0 3.275
Time [H]
Input Volt. 48V
Load 100%
BC-10228
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Model CES48033-30P
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +3.3V30A
1.Graph Input Volt. 48V
[ Load 50% ]
Qutput [ ]
Volt. I .
[0.5V/div]| F ;
0
[ Load 100% ]
Cutput |} ]
Volt, I 1
[0.5v/div]| |
oll
Input
Vaolt.
0 . , .
[10V/div] Time [10mS/div] Time [10mSidiv]
2 Values [mS]
Load Time Td Tr Ts Th Tf
50 % 4.8 1.1 5.9 0.1 0.1
100 % 49 1.7 6.6 0.1 0.1
80y
Output N ey § spp— —N
Volt. 10% / H \
Ao 1E===—7 et ikl
Input ___| | |
Volt. ¥
Td Tr s Th| Tf
| I <>le—>
I
T i
BC-10229
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Model CES48033-30P

Minimum Input Voltage

16 -

ltem for Regulated Qutput Voltage Testing Circuitry _ Figure A
Object +3.3V30A
1.Graph 2 Values
---E+-- Load 50%
= Load 100% Ambient Input Voltage
100 Temperature vl
\\ [°C] Load 50% Load 100%
80 \\ \\ -40 31.8 31.8
s \\ N 20 32.0 32.1
fi}] N N
53’ 60 \\ \, 0 321 32.1
g \ 25 321 321
= N 40 32.3 32.3
g % N % 50 32.3 32.3
20 \ AN - - -
\\ \\ — - -
o LI\ - : :
-60 -20 20 60 _ ~ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10229
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Model CES48033-30P
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +3.3V30A
1.Graph Input Volt. 36V | 2.Values
Input Volt. 48V
= |nput Volt. 76V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
40 Vi 36[V] 48[V] 78[V]
= 3.30 35.16| 3581| 34.96
2 o = 3.14 35.16| 3542] 3477
g < 2.97 3485| 3519| 3446
S . " 2.64 34.38| 3479] 3374
ER 2.31 33.96| 3423| 33.17
3 2.20 33.92 34.11 33.01
1.0 B ~ R _
0.0 - - - -
0 10 20 30 40 H j _ ~
Load Current [A] — - - -
Note: Slanted line shows the range of the rated - - - -
load current.
Intermittent operation occurs when the output
voltage is from 2.2V to OV.
BC-10229
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Model CES48033-30P
Hem Overvoltage Protection Testing Circuitry  Figure A
Object +3.3V30A
1.Graph ——A—— InputVolt. 36V | 2.Values
-=~=~EF-- Input Volt. 48V
— —O—'~ InputVolt. 76V Ambient Operating Point [V]
5.0 Temperature | Input Volt. | Input Volt. | Input Volt.
\ \\ [°C] 36[V] 48[V] 76[V]
o 4o \} O 40 437| 433 428
= \ =20 4.37 4,33 428
§ 42 : S - OO - SRR ~ 0 4.37 4.33 428
2 \ 25 4.37 4,33 4.28
b \ 40 4.37 4.33 428
g 38 AN N 50 437  433| 428
N\ N - - - -
34 N A\ - . ; 5
\ N\ . : - -
3.0 A - ) - -
-60 -20 20 60 _ _ - -

Ambient Temperature [°C]
Load 0%

Note: Slanted line shows the range of the rated
ambient temperature.
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Temperature Chamber
> Switch > »i| Power Supply [=—] »| Electronic .
DC Power ﬂ ™ DC Load v
Supply Pawer Meter i ‘ Oscilloscope
A
: |
g Relay Unit
> DVM
Data Acquisitien/Control Unit
Figure A
Input Pin Cutput Pin
Measuring
board/
+VIN +VOUT
s
DC s cz
RC
Input 220F Load
ci1 5 4
ATUF D
-VIN -VOUT
1 N '}
1.5m 50Q : 1 Oscilloscope
Coaxial cable ! + | Bw:100MHz
T R 1
I 2 SOmE‘ ! ;
: cl
} 1
! : R=50Q
! 1 G=0.01uF
Figure B
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