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Model CES24033-25

Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---E+-- Load 50%
——0—-- Load 0% Input ' Input Current
10 < Voltage [A]
\\\ \\\ M Load 0% |Load 50%|Load 100%
8 y N\ 0.0 0.000 0.000 0.000
< N A 4.0 0.000 | 0.000 | 0.000
% e \ 8.0 0.000 | 0.000 | 0.000
§ 12.0 0.000 | 0.000 | 0.000
5 N 16.0 0.000 0.000 0.000
g ¢ B N 16.8 0132 | 2690 | 5456
N PN 18.0 0.121 2.506 5.060
2 \1 B g ay 20.0 0116 | 2260 | 4.571
24.0 0.110 1.892 3.805
0 L_.._.__._..E&M_QLL 28.0 0.105 1635 | 3.268
0 10 20 30 40 50 32.0 0.101 | 1440 | 2.877
Input Voltage [V] 36.0 0098 | 1290 | 2555
40.0 0.096 1.171 2.325
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.

Model CES24033-25
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— |nputVolt. 18V | 2.Values
---EF-- |InputVolt. 24V
——O—-- InputVolt. 36V Load Input Current [A]
10 Current Input Volt. | Input Volt. 1 Input Volt.
\ [Al 18[V] 24[V] 36[V]
8 \\ 0.0 0.121 0.108 0.097
< N 4.0 0.871 0.670 0.470
5 . \ 8.0 1623 | 1240 | 0.853
§ 12.0 2412 | 1820 | 1243
5 16.0 3.200 2.436 1.638
g - 20.0 4000 | 3014 | 2046
e I _ @, 24.0 4.860 3.646 2.458
2 1o e \ 25.0 5060 | 3.805 | 2555
ﬂ- = Chanl 27.5 5.610 4.194 2.
. - > - - 8-34
0 10 20 30 . _ _ _
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Note: Slanted line shows the range of the rated
load current.

Model CES24033-25
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVolt. 18V | 2.Values
---fF-- |InputVolt. 24V
—-~O—-- InputVolt. 36V Load Input Power [W]
120 Current Input Volt. | Input Voit. | Input Volit.
[A] 18[V] 24[V] 36[V]
100 0.0 22 26 3.6
g 40 16.6 16.1 17.0
5 &0 8.0 29.4 29.8 30.8
3 12.0 435| 439| 448
a 60
] 16.0 57.8 58.1 59.0
£ . v d 20.0 724 727 737
/.Z 24.0 87.7 87.7 88.6
20 25.0 91.6 91.4 92.4
j 27.5 101.3 101.0 101.8
0 - - - -
0 10 20 30 _ _ _ -
Load Current [A]
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Model CES24033-25
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---gF-- Load 50%
—4A—— Load 100% Input Efficiency
100 N Voltage [%]
\\ [\ Load 50% Load 100%
92 —
: 17 90.9 89.9
< 84 \\ \\ 18 91.1 90.0
“5': ‘\‘ N 20 91.0 90.0
76 2
5 N Q 24 90.4 90.2
o 30 89.7 89.8
= 68 N
i E A 36 88.6 89.2
60
\t N 40 88.0 88.7
N N\ - - -
52 N N _ - -
44
10 20 30 40 50
Input Voltage [V]
Note: Slanted iine shows the range of the rated
_input voltage.
- 4 - BC-10111
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Note: Slanted line shows the range of the rated
load current.

Model CES24033-25
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —~A—— InputVolt. 18V | 2.Values
---EF-- |InputVolt 24V
——O—'- InputVolt. 36V Load Efficiency [%)]
100 Current input Volt. | Input Volt. | input Volit.
N [A] 18[V] 24[V] 36[V]
92 _ 0.0 3 3
AH . 8= . -
< 84 e T J 4.0 847 | 822 | 777
s Bz N 8.0 900 | 886 | 858
g 76 o N
S 12.0 91.1 90.3 88.4
ﬁEOJ 68 16.0 91.3 90.8 89.4
N 20.0 91.1 90.7 89.4
60 N 24.0 90.3 90.3 89.3
52 R 25.0 90.0 90.2 89.2
N
\ 27.5 89.4 89.7 89.0
44 - - - -
0 10 20 30 _ _ _ _
Load Current [A]
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Model CES24033-25
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +3.3V25A
1.Graph 2. Values
---EF-- Load 50%
—&—— Load 100% Input Output Voltage
< Voltage \Y|
3.36 N M [\ Load 50% | Load 100%
N
334 ) N 17 3.302 3.302
% \ N 18 3.302 3.302
g 3% N 20 3.303 3.302
;3 3.30 s 24 3.303 3.302
H R 30 3.303 3.302
5 3% 36 3.303 3.301
3.26 N 40 3.303 3.301
3.24 N — - -
3.22
10 20 30 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 6 - BC-10111
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Load Current [A]

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

Model CES24033-25
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +3.3V25A
1.Graph —2A—— InputVolt. 18V | 2.Values
---FF-- InputVolt. 24V
—:=0O—'- InputVolt. 36V Load Output Voltage [V]
Current Input Volit. | Input Volt. | Input Volt.
3.36 Q A 18v] | 241 | 36(v]
3.34 \ 0.0 3.301 3.301 3.302
= N 40 3301 | 3302 | 3.302
g 3% < 80 | 3302 | 3.302 | 3.302
S 330 p——=8——a—8 B—hg-a | 12.0 3302 | 3302 | 3.302
- N 16.0 3302 | 3302 | 3.302
3 ) 20.0 3.302 3.302 3.302
3.26 N\ 24.0 3302 | 3302 | 3.02
324 b 250 3.302 3.302 3.302
’ \ 275 3.301 3.302 3.302
3.22 - - - -
0 10 20 30 _ _ _ _
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Model CES24033-25
Temperature 25°C
item Dynamic Load Response Testing Circuitry Figure A

Object +3.3V25A

input Volt. 24 Vv
Cycle § mS

Load Current

t,. t = 50us

ty

\

t;

-

Min. Load (0A) «——

Load 100% (25A)

100mV/div

Min. Load (0A) «——

Load 50% (12.5A)

100mV/div

Load 50% (12.5A) «——

Load 100% (25A)

100mV/div

200us/div 200ps/div
200us/div 200ps/div
200us/div 200ps/div

8 - BC-10111
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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

Model CES24033-25
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +3.3V25A
1.Graph 2.Values
—2A—— InputVolt. 18V
—-—O—-- InputVolt. 36V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
%0 N [Al 18 V] 3% V]
\ 0.0 5 5
S 80 N
E 10 \ 4.0 5 5
o 60 \\ 8.0 5 5
3 0 12.0 5 5
- A\ 16.0 5 5
g © N 20.0 5 5
x 30 O 24.0 5 5
20 \\ 25.0 5 5
10 27.5 5 5
fa—n— -
o e—na—n ~ . -
0 10 20 30 - - -
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Model CES24033-25
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +3.3V25A
1.Graph 2 Values
—2A—— InputVolt. 18V
—-—O—-- InputVolt. 36V Load Ripple-Noise [mV]
100 Current Input Volit. Input Volt.
90 \ (A] 18 [V] 361[V]
80 \\ 0.0 10 5
S N
€ 70 \\ ;g :0 5
8 60 \ . 0 10
f-] 12.0 10 15
< 50
° 16.0 15 15
a 40 N 20.0 15 15
N 240 20 20
20 o — 25.0 20 20
10 $ —AT A= Y 275 20 20
0 - - -
0 20 30 — a "
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.
v
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10111
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Model CES24033-25

ltem Ripple Voltage (by Ambient Temp.)

Testing Circuitry  Figure B

Object +3.3V25A

1.Graph

---FF-- Load 50%
~———A—— |oad 100%

Input Volt.

ambient temperature.

90 N AN

S 80 \\
N\

E 70 N N
o AN \\
()] 60 \\ \N
3 \ N
S s0 \\
2 40 ~ »
a N\
€ 30 N .

20 <

10 \ \\

o Lo —

60 20 20 60 100

Ambient Temperature [°C]

24V

Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated

2.Values

Temperature [mV]

Ambient Ripple Voltage

[°C] Load 50% Load

100%

-40

5

-20

0

25

40

60

ajoajoajorjaaionin

85

ajajoajonja|om

11
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Model CES24033-25
Iltem Ambient Temperature Drift Testing Circuitry Figure A
Object +3.3V25A
1.Graph —2A— Input Volt. 18V | 2.Values
---fF-- InputVolt. 24V
—+=O—-- InputVolt. 36V Ambient Output Voltage [V]
< Temperature | Input Volt. | Input Volt. | Input Volt.
3.36 N [°C] 18[V] 24[V] 36[V]
334 A -40 3.303 3.303 3.303
% Q N -20 3302 | 3.302 | 3.303
g 3% 0 3.302 | 3302 | 3.302
S 330 - \ 25 3300 | 3.300 | 3.300
5 AN 40 3208 | 3208 | 3.298
£ 328 \ D
3 ' N q 60 3.295 3.295 3.295
3.26 N \\ 85 3.290 3.290 3.290
3.24 Ao ] - - - -
' \\ N, - - - -
3.22 N\ - - - -
-60 -20 20 60 100 — _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 BC-10111
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1.0utput Voltage Accuracy

Temperature : -40 - 85°C
Input Voltage : 18 - 36V
Load Current : 0 - 25A

Output Voltage Accuracy

Model CES24033-25
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +3.3V25A

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.

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

* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
Maximum Voltage -40 36 0 3.303 7 +0.2
Minimum Voltage 85 36 25 3.290 '
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Model CES24033-25
Temperature 25°C
Item Time Lapse Drift Testing Circuitry _Figure A
Object +3.3V25A
1.Graph 2.Values
Time since Output
start Voltage
3.36 [H] \)|
3.34 0.0 3.298
% 0.5 3.299
g’ 3.32 1.0 3.299
e
S 330 20 3.299
§_ 3.0 3.298
a 3.28 4.0 3.298
3.26 5.0 3.298
6.0 3.298
3.24 7.0 3.298
0 2 4 6 10 8.0 3.298
Time [H]
Input Volt. 24v
Load 100%
- 14 - BC-10111
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Model CES24033-25
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +3.3V25A
1.Graph Input Volt. 24V
[ Load 50% ]
Output |} ]
Volt. i ;
{0.5V/div]| ;
oll
Output ]
Volt. 1
[0.5vrdivl| 1
4
ol ]
Input
Volt. i
0 . , .
[10V/div] Time [20mS/div] Time {20mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 13.9 6.0 19.9 0.2 0.1
100 % 13.9 19.8 337 0.2 0.1
0,
Output _ 0% . L““'T“‘\
Volt. 10% / ' l \
) e 1 '_ ————— e \ >
Input ___| | |
Volt. | l
Td Tr D Th| Tf
D> I Sl<—>
I
«T 5 i
- 15 - BC-10111
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Model CES24033-25
Minimum [nput Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +3.3V25A
1.Graph 2 Values
---EF-- Load 50%
—#A—— Load 100% Ambient Input Voitage
50 < Temperature [\
N [°C] Load 50% | Load 100%
40 N\ N 40 15.6 15.6
> \\ N\ -20 15.6 15.7
"N \) 0 156 15.7
§ N N 25 16,6 15.7
= A 40 15.6 15.8
g AN SR 60 15.6 15.8
SRR 85 15.6 15.8
10 A A
N N - - -
N\ N
o LN - : :
-60 20 20 60 100 — n .
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10111
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Load Current [A]

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

When the output voltage fell lower than 2.805V ,the unit
shuts off the output by operating low voltage protection.

Model CES24033-25
Temperature 25°C

Item Overcurrent Protection Testing Circuitry Figure A

Object +3.3V25A
1.Graph input Volt. 18V | 2.Values

Input Volt. 24V
Input Volt. 36V Output Load Current [A]
5 Voltage Input Volt. 1 Input Volt. | Input Volt.
vl 18[V] 24[V] 36[V]

4 N 3.30 30.77 31.04 31.48
> N
S o~ 3.14 30.62 30.90 31.38
(=]
g3 N 2.97 30.43 30.75 31.29
S 2.64 30.04 30.57 31.15
32 2.31 20.92| 3053| 31.20
a3 2.10 29.91 30.52 31.18

1 - - - -

0 - - - -

0 10 20 30 40

17
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Model CES24033-25
Item Overvoltage Protection Testing Circuitry _Figure A
Object +3.3V25A
1.Graph —A——— Input Volt. 20V | 2.Values
-=-=-EF-- InputVolt 24V
—'—O—'- InputVolt. 36V Ambient Operating Point [V]
5.0 Temperature | Input Volt. | Input Volt. | Input Vot.
48 D [°C] 20[V] 24[V] 36[V]
45 N N 40 432| 432| 432
2 D\ N\ -20 4.32 4.32 4.32
"E 44 N
S ., 5 & 0 432| 432 432
' ‘o \ ) 25 432 432| 432
8 . \\ 40 4.32 4.32 4.32
2 38 \ N 60 430 431| 431
36 \ . 85 4.30 4.30 4.30
34 i\ N ~ 3 ; ;
N
3.2 \\ V) - - - -
3.0 - - - -
-60 -20 20 60 100 - - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 BC-10111
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Temperature Chamber
Bectronic | |[(JI] —
>  Switch »{ Power Supply ectronic ad)l -
DC Power T DC Load 14174
Supply Power Meter Oscilloscope
7}
Relay Unit J
DVM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT G
+S 4
DC + c2
RC -
Input 50V Load
g; S 22uF |
Ou
VIN -VOuT \?/
: """" A
16m50Q [ ! i | Oscilloscope
Coaxial cable L R Bw:100MHz
E ci.
! | R=50Q
' ____1C=0.01uF

Figure B
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