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Model CES24050-16

Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry Figure A
Obiject
1.Graph —2A—— Load 100% | 2.Values
---E+-- Load 50%
—=0—-- Load 0% Input Input Current
10 Voltage [A]
::\ \\\ \Y] Load 0% |Load 50%|Load 100%
8 \ \ 0.0 0.000 0.000 0.000
< N \ 4.0 0.000 | 0.000 | 0.000
E 6 A 8.0 0.000 0.000 |- 0.000
§ N 12.0 0.000 | 0.000 | 0.000
5 16.0 0.000 0.000 0.000
g ¢ N N 16.6 0.118 | 2640 | 5.330
N e AN
\ A 18.0 0.101 2.408 4.860
2 B g H 200 0092 | 2.154 | 4.358
X L 24.0 0.085 | 1.818 | 3638
0 =0 O i+ 28.0 0.083 1.558 3.118
0 10 20 30 40 50 32.0 0.080 | 1.371 | 2729
Input Voltage [V] 36.0 0.077 1.234 2448
40.0 0.076 1.115 2.200
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ - -
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Model CES24050-16

Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —aA—— InputVolt. 18V | 2.Values
---EF-- |InputVolt. 24V
—=0O—"-- Input Volt. 36V Load Input Current [A]
10 Current Input Volt. | Input Volt. | input Volt.
\\ [Al 18[V] 24[V] 36[V]
8 \\ 0.0 0.101 0.085 0.077
< \. 20 0.669 0.509 0.360
é 6 \‘ 40 1.241 0.943 0.650
3 A 6.0 1.825 1.381 0.942
s 8.0 2.408 1.818 1.234
g4 i 100 | 2998 | 2258 | 1.530
O - - © 12.0 3.616 2.716 1.836
2 o Y
- - \ 14.0 4.214 3.176 2.140
L& o= 16.0 4860 | 3638 | 2448
0 17.6 5.370 4.024 2.692
0 4 8 12 16 20 — - 3 3
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 2 - BC-10110
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Note: Slanted line shows the range of the rated
load current.

Model CES24050-16
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— |InputVolt. 18V | 2.Values
---EF-- |InputVolt. 24V
—-—O—-- InputVolt. 36V Load Input Power [W]
120 Current Input Volt. | Input Volt. | Input Volt.
[A] 18[V] 24[V] 36[V]
100 0.0 1.84 2.09 279
g 20 12.07 12.22 12.99
s 80 40 2241 2264 2353
é%_ yd 6.0 3296 33.17| 34.02]
60
5 8.0 43.50 43.70 44.50
g L, 10.0 5420 5440 5520
! 12.0 65.20 65.30 66.30
20 & 14.0 76.30| 76.20| 77.10
7( 16.0 8790 87.60| 88.30
0 176 97.10 96.80 97.40
0 4 8 12 16 20 = - a -
Load Current [A]
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Model CES24050-16
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---gF-- Load 50%
—A—— Load 100% Input Efficiency
100 N Voltage [%]
\‘ \Y] Load 50% Load 100%
82 ﬁq - 17 91.5 90.4
N
T 84 \\ 18 91.8 90.6
g N N 20 91.7 90.9
5 76 ‘\‘ N 24 91.3 91.0
£ es N\ 30 90.7 90.7
N
w E . 36 89.7 90.2
60
\Q \\ 40 88.9 89.8
N - - -
52 N RN — - -
N
44
10 20 30 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 4 - BC-10110
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Note: Slanted line shows the range of the rated
load current.

Model CES24050-16
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— InputVolt. 18V | 2.Values
---EF-- |InputVolt. 24V
——O—'- |InputVolt. 36V Load Efficiency [%]
100 Current Input Voit. | Input Volt. | Input Volt.
AN [A] 18[V] 24[V] 36[V]
92 - 0.0 - - -
= 84 Al < \, 20 83.3 82.2 774
X / O
> N 4.0 89.3 88.4 85.0
e 718 A 8.0 918 | 913 | 897
%’ 68 \} 10.0 92.0 91.7 90.3
S 12.0 91.8 91.7 90.3
60 t 14.0 91.3 91.5 90.4
52 N 16.0 90.6 91.0 90.2
\ 17.6 90.2 90.5 89.9
44 - - - -
0 4 8 16 20 _ _ _ _
Load Current [A]
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Model CES24050-16
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +5V16A
1.Graph 2.Values
---B--- Load 50%
—2%&—— Load 100% Input Output Voltage
5.16 < N Voltage [V]
512 N A \Y] Load 50% | Load 100%
\ N 17 5.007 5.006
% 5.08 18 5.007 5.006
§ 504 N N 20 5.007 5.005
o & . 24 5.008 5.005
% 500 % \E 30 5.008 5.005
3 4% 3 > 36 5.008 5.005
492 N A 40 5.008 5.005
s | R X — 1
484 ]
10 .20 30 40 50

Input 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.

Model CES24050-16
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +5V16A
1.Graph —~A—— InputVolt. 18V | 2.Values
---E-- InputVoit. 24V
—-—O0—-- InputVolt. 36V Load Output Voltage [V]
5.16 Current Input Volt. | Input Volt. | Input Voit.
512 \\ [A] 18[V] 24[V] 36[V]
' O 0.0 5.006 | 5.007 | 5.007
% 5.08 N 2.0 5.006 | 5.007 | 5.007
§ 5.04 \\‘ 4.0 5.006 5.007 5.007
9 5.00 A 8.0 5.006 5.007 5.006
‘g‘_ ' 10.0 5.006 5.007- 5.006
3 498 N 12.0 5006 | 5006 | 5.006
402 14.0 5006 | 5.006 | 5.006
' AN
488 ) 16.0 5.005 5.006 5.006
) ) 17.6 5.005 5.005 5.005
484 - - - -
0 4 8 12 16 20 - - - -
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Model CES24050-16
Temperature 25°C
Item Dynamic Load Response Testing Circuitry _ Figure A
Object +5V16A
Input Volt. 24 V
Cycle 5 mS
ty. t; = 50ps
Load Current
t1 t2
Min. Load (0A) «—
Load 100% (16A)
100mV/div
200ps/div 200us/div
Min. Load (0A) «—
Load 50% (8A)
100mV/div
200ps/div 200ps/div
Load 50% (8A) ——
Load 100% (16A)
100mV/div
200us/div 200ps/div
8 - BC-10110
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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]

T

Fig.Complex Ripple Wave Form

Model CES24050-16
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +5V16A
1.Graph 2. Values
—&— InputVolt. 18V
—-—=O—-- InputVolt. 36V Load Ripple Voltage [mV]
100 \ Current Input Volt. Input Volt.
90 \\ [A] 18 [V] 36 [V]
S 80 N 0.0 5 5
£ \ 2.0 5 5
— 70 N
e 60 \\ 4.0 5 5
3 50 6.0 5 5
> N\ 8.0 5 5
— 40 N,
g \\ 10.0 5 5
€ 30 A\ 12.0 5 5
20 \\ 14.0 5 5
10 ) 16.0 5 5
0 17.6 5 5
0 4 8 12 16 20 _ _ -
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Model CES24050-16
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +5V16A
1.Graph 2.Values
—2A—— InputVolt. 18V
—:=—O—"-- |[nput Volt. 36V Load Ripple-Noise [mV]
100 Current Input Volt. Input Voit.
90 \ [A] 18 [V] 36 [V]
< 80 \\ 0.0 10 15
= \ 20 10 15
P \ 4.0 10 15
2 60 A\ :
2 50 6.0 10 15
@ 8.0 15 20
2 40
S 10.0 25 30
30
12.0 30 35
20
-~ - - 14.0 35 40
10 16.0 40 45
0 17.6 40 45
0 4 8 12 16 20 — N "
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.
¥
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10110
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Ambient Temperature [°C]
Input Volt.

24V

Measured by 100 MHz Oscilloscope.

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

Model CES24050-16
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +5V16A
1.Graph 2 Values
---E-- Load 50%
—4A—— Load 100% Ambient Ripple Voltage
100 < Temperature [mV]
90 y [°C] Load 50% Load 100%
\ \
N 40 5 5
S 80 N
E 2 N N -20 5 5
AN
& 60 N N 0 > >
8 N N\ 25 5 5
S 50 N
2 , . 40 5 5
g N N 60 5 5
@ 30 X 85 5 5
20 A N
N N - - -
10 \\ ™ - - -
0 AN s S b o - . 3
-60 -20 20 60 100 - - -

11
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Model CES24050-16
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +5V16A
1.Graph —2A—— InputVolt. 18V | 2.Values
---fF-- |InputVolt. 24V
—-—O—-- InputVolt. 36V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
5.06 N [°C] 18[V] 24[V] 36[V]
5.04 ® \ -40 5.021 5.021 5.021
= A\ \ -20 5017 | 5017 | 5017
S 5.02
g’ 0 5.013 5.013 5.013
S 500 N N@}‘\ 25 5007 | 5.007 | 5.006
‘g‘_ X =3 40 5.003 5.002 5.001
g 4.98 N 60 4996 | 4995 | 4.994
4.96 S \\ 85 4,986 4,984 4.983
494 A ~ - - -
) N\ N - - - -
492 N\ - - - -
-60 -20 20 60 100 . _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 BC-10110
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Model CES24050-16
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +5V16A
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 - 85°C
Input Voltage : 18 - 36V
Load Current : 0 - 16A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy x 100
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 4 36 0 5.021
M?).umum Voltage 0 £19 +0.4
Minimum Voltage 85 36 16 4.983
- 13 - BC-10110
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Model CES24050-16
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +5V16A
1.Graph 2.Values
Time since Output
start Voltage
5.04 [H] I\
5.02 0.0 5.009
>
= 200 0.5 5.003
g 1.0 5.003
© 4.98
9 20 5.003
§ 4.96 3.0 5.003
3 4.94 40 5.003
5.0 5.003
4.92 6.0 5.003
4.90 7.0 5.004
0 2 4 6 10 8.0 5.004
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-10110




— CO$EL

SEEH

Model CES24050-16
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +5V16A
1.Graph Input Volt. 24V
[ Load 50% ]
Output
Volt. .
(1vrdivl| ]
0
[ Load 100%
Output
Volt.
[vrdiv]| [
0
Input
Volt.
0 \ , \
[10V/div] Time [20mS/div] Time [20mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 14.3 6.6 20.9 0.2 0.3
100 % 14.3 6.8 211 0.2 0.1
0,
Output _80%
Volt. 10% /
s R it I S ik NN
Input ___|
Volt.
Td Tr Tf
<> |<—> <>
«—B
- 15 - BC-10110
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Model CES24050-16
Minimum [nput Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +5V16A
1.Graph 2 Values
---f+-~-- Load 50%
—A—— Load 100% Ambient Input Voltage
50 . Temperature \Y]
\ W [°C] Load 50% | Load 100%
0 L\ N -40 15.7 15.8
= \\ \ 20 15.7 15.8
g, % \\\ \‘\ 0 15.7 15.7
g \ N 25 15.7 15.7
3 N 40 15.7 15.7
o N \\
£ \ . \l 60 15.7 15.7
il 85 15.7 15.7
10 AN
AN N - - -
\\
N ) - : :
0 - - -
-60 -20 20 60 100 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10110




— CO$EL

SEEH

Model CES24050-16
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +5V16A
1.Graph Input Volt. 18V | 2.Values
input Volt. 24V
=—— |nput VoIlt. 36V Output Load Current [A]
8 Voltage Input Volt. | Input Volt. | Input Voit.
\Y] 18[V] 24[V] 36[V]
6 4y 5.00 19.87 19.94 20.17
2. § 4.75 19.76| 19.81| 20.07
§’ 3 4.50 19.58 19.67 19.96
S 4 S| d 4.00 1923 1948| 19.77
3 3.50 19.07| 19.37| 19.71
3, 3.40 19.04] 1936] 1972
0 - - - -
0 10 20

Load Current [A]

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

When the output voltage fell lower than 4.0V, the unit
shuts off the output by operating low voltage protection.

17
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Model CES24050-16
Item Overvoltage Protection Testing Circuitry Figure A
Object +5V16A
1.Graph —2A—— InputVolt. 18V | 2.Values
---EF-- |InputVoit. 24V
—-—O—-- InputVolt. 36V Ambient Operating Point [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
8.0 N ) [°C] 18[V] 24[V] 36[V]
s 70 \Q ) -40 6.50 6.50 6.50
= ‘nvu " a8 -20 6.50 6.50 6.50
£ 60 N 0 6.50 6.50 6.50
?g, 5.0 N \ 25 650| 650| 650
= 2 40 6.49 6.49 6.49
B o \ .
§ ' N A 60 6.48 6.48 6.48
3.0 \ N 85 6.46 6.47 6.47
N N
X N - - - -
20 \\
1.0 N\ - - - -
-60 -20 20 60 100 . _ _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10110
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Temperature Chamber
lectronic | [[(J[][] .
N o) Electronic
P  Switch >3 Power Supply ndl .
DC Power ~ DC Load 18174
Power Meter Oscill
Supply scilloscope
‘ |
Relay Unit
DVM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT o
+S ¢
DC ; C2
RC p—
input 50V Load
c1 S 4 22uF |
220u
VIN -VOUT ﬁ/
T K
1.5m 50Q , 1| Oscilloscope
Coaxial cable ! 1 Bw100MHz
T R []
< Lol
! ' R=50Q
! + C=0.01uF

Figure B
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