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Model CES24150-4
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---f+-- Load 50%
— 00—~ Load 0% Input Input Current
50 Voltage [A]
NN Vi Load 0% |Load 50%] Load 100%
4.0 \\ \\ 0.0 0.000 0.000 0.000
< SN 4.0 0.000 | 0.000 | 0.000
e 1 N ’
5 ag N \ 8.0 0.000 0.000 0.000
3 N 12.0 0002 | 0002 | 0.002
= ENAN 16.0 0.002 | 0.002 | 0.002
a 2.0 IS
c Jﬂ\\ A A 18.0 0.002 0.002 0.002
FNE- g LN 18.8 0.197 1.823 3.512
1.0 A\ -
\\ N = 20.0 0.180 1.706 3.308
>‘\ N 24.0 0.154 1.428 2.746
0.0 —m—n-m OO S0 28.0 0.148 | 1238 | 2.380
0 10 20 30 40 50 32.0 0.145 | 1.096 | 2.076
Input Voltage [V] 386.0 0.143 0.990 1.860
40.0 0.142 0.903 1.685
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ _ _
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Model CES24150-4
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 20V | 2.Values
---EF-- InputVolt. 24V
—-—O—-- InputVolt. 33V Load Input Current [A]
5.0 Current Input Volt. | Input Volt, | Input Volt.
\\ [Al 20[V] 24[V] 33[V]
40 \\ 0.0 0.180 0.154 0.144
< \\ A 0.8 0.789 0.660 0.511
E o i o o 1.6 1411 | 1178 | 0.885
(‘:J-s NG 24 2.036 1.700 | 1.263
= g’ N .o 3.2 2659 | 2222 | 1.643
& 2.0 &——et 0"
: BRI S
1 0 /B i e o \ ; . . .
. i . - - - -
"/,i( il AN _ _ _ -
0.0 '/ - - - -
0.0 1.0 20 3.0 4.0 _ R _ -
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CES24150-4 :
Temperature 25°C
[tem Inpui Power {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 20V [ 2.Values
---EF-- |InputVolt. 24V
—+—Q—-= InputVolt. 33V . Load Input Power [W]
100 Current | nput Volt. | Input volt. | Input Vo
\\ [A] 20[V] 24[V] 33[V]
80 \\ 0.0 3.58 3.69 4.81
= \] & 0.8 1575| 1587 16.92
5 oo | 16 2810| 2822 2923
5 24 40.70 40.63 41.70
5 B N\ 3.2 5330| 5330| 5420
2 40 /ﬂ’ 5
£ A \\ 4.0 66.10 66.00 67.10
/ﬁ' N 4.4 72.50 72.40 73.50
2 AN
20 L A - _ _ _
AT \ - - - :
) , - — T
0.0 1.0 2.0 3.0 4.0 _ _ _ _
Load Current [A] 5
Note: Slanted line shows the range of the rated I
load current.
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Model CES241504
Temperature 25°C
ltem Efficiency (by input Voliage) Testing Circuitry  Figure A
Object
1.Graph 2 Values
——=f}F-- Load 50%
—A—— load 100% Input Efficiency
100 < N Voltage [So]
< I\ Load 50% Load 100%
9 N AN
Ai——24 = A 18 - =
o wioe SF—
- A TUENEL Uy 19 87.8 91.1
= 84 < N
= S A 20 87.8 91.1
3 N .
g 76 N 24 87.6 91.2
R
S o N N\ 30 86.1 90.3
ut AW AN 33 85.3 89.7
60 N E\ 36 84.4 89.6
~ - - -
52 AN hY
N\ N Z N -
s N N
10 20 30 40 50
Input Voliage [V]
Note: Slanted line shows the range of the rated
input voltage.
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Model CES24150-4
_ Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A——— InputVolt. 20V | 2.Values
---EF-- InputVolt. 24V
— - —O—-- I|nputVolt. 33V Load Efficiency [%)]
100 < Current Input Volt. | Input Volt. | Input Volt.
N [A] 20[V] 24[V] 33[V]
92
‘e_:-—_;g:——-—ﬂ _\.\ - 0.0 - - -
5 8 /.gj’ - \ 0.8 775 76.9 72.1
= = _ > 1.6 86.2 85.8 82.8
S 76 el O
= i 24 89.1 89.2 86.9
E:Lj 68 - N\ 3.2 90.4 90.4 88.9
b 4.0 91.1 91.2 89.7
80 N 4.4 91.3 914 90.1
52 \ - . - -
N _ _ _ _
44 \ — - - -
0.0 1.0 20 3.0 4.0 - _ _ ~
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
_ 5 - BC-10167
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Model CES24150-4
Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A
Object +15V4A
1.Graph 2. Values
---f~-- Load 50%
—& Load 100% Input Output Voltage
Voltage vi
15.30 Q Q V] Load 50% | Load 100%
N N -
15.20 \\ \\ 18 Z
>. N | 19 15.038 15.038
@
= 1510 N 20 15.038 15,038
g 15.00 < \:’ = 24 15.038 15.038
E N N 30 15.038 15.038
£ 1490 a
a N\ R 33 15.038 15.038
14.80 < 36 15.038 15.038
\\ \\
N, N\ - N -
14.70 ™~ N — - -
14.60 AN AN
10 20 30 40 50
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
_ 5 - BC-10167
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Load Current [A]

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

Model CES24150-4
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +15V4A
1.Graph —A—— InputVolt. 20V | 2 Values
---EF-- InputVolt. 24V
——O—-- [nputVolt. 33V Load Output Voltage [V]
) Current Input Volt. | Input Volt. | Input Voit.
15.30 \} [A] 20[V] 24[V] 33[V]
15.20 ) 0.0 15.037 | 15.037 | 15.037
> 7 N
% >, 0.8 15.037 | 15.037 | 15.037
> 1510 N 1.6 15.037 | 15.037 | 15.037
S s o ™ il Ayl 24 15.037 | 15.037 | 15.037
5 > 3.2 15.037 | 15.037 | 15.037
£ 1490 \
a 4.0 15.037 | 15.037 | 15.037
14.80 \\ 4.4 15.037 | 15.037 | 15.037
N - - - -
14.70 N — - - -
14.60 — - - -
0.0 1.0 2.0 3.0 4.0 _ - N _
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Model CES24150-4

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Object +15V4A

Cycle

Min. Load (0A} «——
Load 100% (4A)

Min. Load (0A) «~—
Load 50% (2A)

Load 50% (2A) «——
Load 100% (4A)

Input Volt, 24 vV

5 mS

Load Current

hd

100mV/div

100ps/div 100ps/div

100mV/div

100us/div 100us/div

100mV/div

100us/div 100ps/div

8 - BC-10167
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Maodel CES24150-4
Temperature = 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +15V4AA
1.Graph 2 Values
—2&—— InputVolt. 20V
— 0=~ InputVolt. 33V Load Ripple Voltage [mV]
100 < Current Input Volt. Input Volt.
L [A] 20 Vi 33[v]
= 80 \\ 0.0 12 18
pd ~
E N 1.0 13 18
~J
%’ 60 N 20 14 18
= 3.0 14 19
= 4.0 14 19
g @ ~ 4.4 14 19
o M.,
\ _— - -
20 = -—--—u—----—u-—--:?-‘*-:u-—u — - -
y=y LY =3 \:J l:‘l _ ~ _
0 N _ B _
0.0 1.0 2.0 3.0 4.0 — ; ;
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 I[mVp-p]
Fig.Complex Ripple Wave Form
-9 - BC-10167
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Model CES24150-4
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure A
Object +15V4A
1.Graph 2 Values
—24A—— InputVolt. 20V
—-—0O—-- InputVolt. 33V Load Ripple-Noise [mV]
100 — Current input Volt. Input Volt.
90 -~ Al 20 V] 33 V]
— 80 N 0.0 16 24
£ 70 ~ 1.0 18 24
8 6o SO 2.0 20 24
o ™~ 3.0 22 25
< 50 <
O < 4.0 24 28
o AQ N
=3 ~ 4.4 24 31
30 >~ L o
e e e < R S _ - -
20 A i A \Q _— — -
10 T — - -
0 N - _ §
0 1 2 3 4 5 — ; "
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.
T1: Due {o AC [nput Line
T2: Due to Switching
Ripple-Noise
e 2 mVppl
A
< 11 S
T -
Fig. Complex Ripple Wave Form
- 10 - BC-10167
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Measured by 100 MHz Oscilloscope.

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

Model| CES24150-4
liem Ripple Voltage {by Ambient Temp.) Testing Circuitry Figure A
Object +15V4A
1.Graph 2. Values
-=--Er~~ Load 50%
—4—— Load 100% Ambient Ripple Voltage
50 Temperature [mV]
\s WU [°C] Load 50% | Load 100%
Y 40 \\ -40 16 18

E -20 16 16

<

(0]

S 30 y N 0 16 16
= \ N 10 16 16
> N 20 16 16
-l B\ A 25 16 16
o N N 30 16 16

10 \\ N 40 16 16
N B 60 16 16
0 85 16 16
-60 -20 20 60 100 . _ _ -
Ambient Temperature [°C]
[nput Volt. 24V

BC-10167
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Model CES24150-4
ltem Ambient Temperature Driit Testing Circuitry  Figure A
Object +15V4A
1.Graph — A InputVolt. 20V |2Values
---EF-- |InputVoit 24V
—-—O—"'- Input Volt. 33v Ambient Output Voitage [V]
Temperature | Input Volt. | Input Volt. | Input Vaolt.
15.30 \\ [°C] 20v | 24v) | 33v)
1520 LS N -40 15.078 | 15.077 | 15.078
= Q \ 20 15068 | 15.067 | 15.068
& 1510 |3 0 16.058 | 15.057 | 15.057
§ 15.00 \\\ 7 h 10 15.052 | 15.052 | 15.052
:g_ 14.90 :‘\ . 20 15.046 15.046 16.045
8 ’ N\ \‘ 25 15.042 15.042 15.042
14.80 N \\ 30 15.039 15.038 15.038
< N 40 15.031 15.031 15.030
14.70 \\
N 60 15.014 15.013 15.012
14.60 A\ > 85 14.986 | 14.985 | 14.985
-60 -20 20 60 100 — : : :

Ambient Temperature [*C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model CES24150-4
ltem Output Voltage Accuracy Testing Circuitrty  Figure A
Object +15V4A
1.0Output 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 : 20 - 33V
Load Current : 0 - 4A
* Output Voltage Accuracy = +(Maximum of Qutput Voltage - Minimum of Outpht Voltage) / 2
Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2. Values
it Temperature| Input Output Output Voliage Accuracy
em -
[°C] Voliage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 4 15.078
Maximum Voltage -40 33 +47 £0.3
Minimum Voltage 85 33 4 14.985
- 13 BC-10167
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Model CES24150-4
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +15V4A
1.Graph 2. Values
Time since Output
start Voltage
15.30 [H] I\
15.20 0.0 15.042
>.
= 1510 0.5 15.037
2 1.0 15.037
g 100 2.0 15.037
‘é_ 14.20 3.0 15.037
5.0 15.037
14.70 6.0 15.037
14.60 7.0 15.037
0 2 4 6 10 8.0 15.037
Time [H]
Input Volt. 24v
Load 100%

BC-10167
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Model CES24150-4
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +15V4A
1.Graph Input Volt. 24V
[ Load 50% T
Output [
Volt. ] ]
[2vrdiv]| L _
0
[ Load 100% ]
Output |
Volt. i il
[2vrdivl| | _
0
Input
Volt.
0 . ,
[10V/div] Time [50mS/div] Time [10mS/div]
2 Values [mS]
Load Time Td Tr Ts Th Tf
50 % 14.0 7.0 21.0 0.2 1.9
100 % 143 6.8 211 0.2 1.0
90% 1)
Output e T -
Volt. 10% / % \
e tEomms S
— —
Input | |
Volt. I l
Td Tr s Thy Tf
< >|<—> I <> <>
N
« T i
~ -~
BC-10167
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Model CES24150-4
Minimum [nput Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V4A
1.Graph 2 Values
~--E+-- Load 50%
—&—— Load 100% Ambient Input Voltage
24 Temperature [Vl
S °Cl Load 50% | Load 100%
20 ‘ N -40 17.4 17.6
= ﬂr——ﬁ-—m‘ﬁuzm‘—:ﬂ:ﬁ—:\ﬂ— -20 17.5 17.6
o 16 A\
> 0 17.5 17.5
3 N .10 17.5 175
> 12
= 20 17.5 17.5
£ 8 25 17.5 17.5
. 30 17.6 175
4 < 40 17.6 175
N 60 17.7 17.5
0 85 17.7 17.5
-60 -20 20 60 100 - - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10167
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Model CES241504
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +15V4A
1.Graph Input Volt. 20V | 2.Values
Input Volt. 24V
— nput Volt. 33V Output Load Current [A]
o0 Voltage Input Volt. | Input Volt. | Input Volt.
V] 20[V] 241V} a3vi]
=]
_ 16 s 15.0 5.01 4.88 4.83
= = 14.3 492| 484 483
@ =
E 12 . 13.5 4.86 4.81 4.84
g 12.0 478 4.78 4,84
‘g 8 10.5 475 4.79 4.90
a 9.0 4.76 4.82 5.02
4 7.5 4.77 4.83 5.05
0 - - - -
0 2 4 6 _ _ _ _
Load Current [A] - - - -
Note: Slanted line shows the range of the rated - - - -
load current.
- 17 - BC-10167
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Model CES24150-4
ltem Overvoltage Protection Testing Circuitry Figure A
Object +15V4A
1.Graph —A—— InputVolt. 20V [ 2.Values
---EF-- |InputVolt. 24V
—'—0—-- InputVolt. 33V Ambient Operating Point [V]
Temperature | InputValt. | Input Volt. | Input Volt.
20.2 Q\ [°C] 20[V] 24[V] 33[V]
< 192 Q -40 1847 | 1847 1847
= . 5 -20 18.39 18.39 18.39
5 182 W 3 0 18.37| 1837| 1837
@ 17.2 < 10 18.36 18.36 18.36
'*E N : 20 18.31 18.31 18.31
2 16.2 N ‘ 25 1831| 1831| 18.31
15.2 S N 30 18.31 18.31 18.31
142 < 40 18.23 18.23 18.23
\ \ 60 1822 1822| 1822
13.2 A A 85 1814| 18.14| 18.14
-60 20 20 60 100 — N N ~
Ambient Temperature [°C]
Load 0%

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

Electronic 100 .
|  Switch > »1 Power Supply | »| Electronic
DC Power Power Mete I~ DC Load
Supply r Oscilloscope

A

h 4
Relay Unit

|

y v

> DVvM

Data Acquisition/Control Unit

Figure A
Input Pin Cutput Fin
Measuring
board
HVIN +VOUT o
+5 ¢
DC > c2
RC -
Input 50V Load
ci s 22uF
220uF \ﬁ/ |
AIN -VOUT
T T
1.5m 50 : i—{ Oscilloscope
Coaxial cable : ] Bw:100MHz

l 2 50mn_1: ! |
i cli
: i R=509
' _1C=0.010F

Figure B
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