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Model CES48050-20P
' Temperature 25°C
ltem Input Current {by Input Voltage) Testing Circuitry _ Figure A
Object
1.Graph —Ac—  Load 100% | 2.Values
---EF-- Load 50%
— —O—-~ Load 0% Input Input Current
5.0 < Voltage [A]
45 \ \ V] Load 0% |Load 50%|Load 100%
4.0 N 0.0 0.000 0.000 0.000
g a5 \ \\ 8.0 0.000 0.000 0.000
E 3.0 3 AN 16.0 0.000 0.000 0.000
g 05 \\ AN 24.0 0.000 0.000 0.000
= - N\ 33.0 0.000 0.000 0.060
a 20 D AN 34.6 0.062 | 1573 | 3.248
15 A i 36.0 0.058 | 1502 | 3.114
1.0 N r]t 40.0 0.051 | 1.353 | 2784
0.5 N \\" - 48.0 0.046 1.130 2.312
0.0 A—B—a—8— =0 s e =0 =00 60.0 0.045 0.911 1.850
0 20 40 60 80 70.0 0.045 | 0788 | 1.589
Input Voltage [V] 76.0 0.045 0.727 1.462
80.0 0.046 0.693 1.389
Note: Slanted line shows the range of the rated - - - -
input voitage. — N N -
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Note: Slanted line shows the range of the rated
load current.

Model! CES48050-20P
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry _Figure A
Object
1.Graph ~—A—— inputVolt. 36V | 2.Values
~=~E--- InputVvolt. 48V
—-—0O—-~ InputVolt, 76V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 36[V] 48[V] 76[V]
40 \ 0 0.058 0.045 0.045
—— N
< N 4 0621 | 0469 | 0312
£ 20 \(“ 8 1205 | 0.905 | 0.586
§ ‘ o 12 1813 | 1.357 | 0.870
§_ - A ’\\E] ’ 16 2.448 1.822 1.158
£ 4 o 20 3414 | 2312 | 1.458
L Y 22 3.473 2.571 1.616
1.0 - a MEBE N = - - N
g 2 T
0.0 |k N - - . .
0 10 20 . _ . -
Load Current [A]
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model CES48050-20P
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —aA—— InputVolt. 36V | 2.Values
--~-EF~-- InputVolt. 48V
—-—O0—-- InputVolt. 76V Load Input Power [W]
200 Current fnput Volt. | input Volt. | input Volt.
\\ [A] 36[V] 48[V] 76[V]
0 22 2.2 3.5
3 150 \ 4 224 226 23.8
5 \\ - 8 43.4 43.5 44.8
5 12 65.3 65.2 66.2
o 100
5 N\ 16 88.0 87.4 88.3
[=3
E // N 20 111.8| 1109| 1112
50 . \ 22 125.0 123.2 123.1
.,/ \\ - - - -
0 I’/ \ - R R R
0 10 20 . - - -
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Input Voltage [V]

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

Model CES48050-20P
Temperature 25°C

Iltem Efficiency (by input Voltage) Testing Circuitry  Figure A

Object
1.Graph 2.Values

---F}-- Load 50%
—&—— Load 100% Input Efficiency
100 N < Voliage [%]
N V] Load 50% | Load 100%
96 N 33 91.1 88.7
N

T @ SRS E \ 36 91.5 89.1
= ) A 40 91.8 89.6
2 88 N > 48 91.7 90.0
R
[&]
£ 84 N\ 55 91.3 90.0
Lt A AN 60 91.0 90.2

80 :\ s\ 70 90.2 89.9

76 L) N 76 89.7 89.7

N\ N 80 89.5 897
- N N
20 40 60 80
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Model CES48050-20P
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A—— InputVolt. 36V | 2.Values
---EF-- InputVoit. 48V
—-—O—-- InputVoit. 76V Load Efficiency [%]
4100 Current Input Volt. | Input Volt. | Input Volt.
0 Q [A] 36[v} 48[V} 76[V]
POy TS i s RN 0 - - -
— 84 el N 4 88.9 88.3 83.8
BQ 7
— AN
= N 8 91.6 91.5 88.8
< 76 12 91.4 91.5 90.1
§ 68 N\ 16 90.8 91.4 90.5
L > 20 89.4 90.0 89.9
60 N 22 88.0 89.3 89.3
2 >, — - _ _
° N - - - ;
44 N - - - -
0 10 20 o _ - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 5 - BC-10230
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input Voltage [V]

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

Model CES48050-20P
Temperature 25°C
[tem Line Regulation Testing Circuifry  Figure A
Object +5V20A
1.Graph 2.Values
---EF-- Load 50%
—2A—— Load 100% Input Output Voltage
5.16 N N Voltage V]
51 N N [\ Load 50% Load 100%
. W) 33 4.974 4,974
% 5.08 N 36 4.974 4,974
g 5.04 N N 40 4.975 4.974
s 2 48 4.975 4.974
2 5.00 \ >
5 \é _ 55 4.975 4,974
g 4.96 N N 60 4,975 4,974
4.92 \\ N 70 4.976 4973
N N 76 4 976 4.973
4.88 N N
N 80 4.976 4.973
4.84 AN
20 40 60 80
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Load Current [A]

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

Model CES48050-20P
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +OV20A
1.Graph —A—— InputVolt. 36V | 2. Values
---EF-- |InputVolt. 48V
—-—O—-- InputVolt 76V Load Output Voltage [V]
5.16 Current Input Volt. | Input Volt. | Input Voit.
512 \\ [A] 36[V] 48[V] 76[V]
n 0 4973 | 4.973 | 4.975

% 5.08 < 4 4973 | 4973 | 4975

g 5.04 AN 8 4,973 4974 4.976

g > 12 4974 | 4.974 | 4.976

5 50 N 16 4974 | 4974 | 4975

a [ 3 i o '

3 4.96 N 20 4,973 4973 4974
4.92 < 22 4,973 4973 4973
4.88 :\ — - - -
4.84 N - - - -

0 10 20
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Model CES48050-20P

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +5V20A

Input Volt, 48 V
Cycle 5 mS

t,. t, = 50us

Load Current

ty

b

Min. Load (0A) ——

Load 100% (20A)

—

""--.._______

]

200mV/div

200us/div

Min. Load {(0A) ——

200us/div

Load 50% (10A)

200mV/div

200us/div

200ps/div

Load 50% (10A) «——
Load 100% (20A)

200mV/div

200ps/div

200ps/div

BC-10230




— CO$EL

Model CES48050-20P
: Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Object +5V20A
1.Graph 2.Values
—2&— Input Volt. 36V
— —O—-- InputVolt. 76V Load Ripple Voitage [mV]
100 ; Current Input Volt. Input Volt.
%0 \ Al 36 V] 6 V]
< 80 \ 0 5 10
E 20 Y 4 5 10
m 3
S 6o 8 5 10
2= \ 12 5 10
L 50
° L \ 16 5 10
& \ 20 5 10
e 30 22 5 10
20 \ ~ 5 -
10 ¢———0&-+—6-1-o6-—o ﬁ— = ) -
A £ £ 2 —
X - X :
0 10 20 - - -

Measured by 100 MHz Oscilloscope.

Load Current [A]

Ripple Voitage 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
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Model CES48050-20P
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure A
Qbject +5V20A
1.Graph 2.Values
——&—— |nput Volt. 36V
—+—O—-- InputVolt. 76V Load Ripple-Noise [mV]
100 T Current Input Volt. Input Volt.
90 \ [A] 36 [V] 76 V]
= 80 1 0 20 20
E 70 5 4 15 15
8 8 15 20
[*] \ 12 25 30
Z 50 o
£ B 16 30 35
2 40 )
.ﬂ% Lo~ 20 30 45
30 e 3"—‘&— 22 30 50
20 a\ﬂ‘ — B - - -
10 — _ - _
y
0 - - -
0 10 20 _ _ -
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.
Y.
Ripple
Noise[mVp-p]
A
Fig.Complex Ripple Noise Wave Form
BC-10230
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Model CES48050-20P
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +5V/20A |
1.Graph 2. Values
---EF-- Load 50%
—4&—— Load 100% Ambient Ripple Voltage
80 < < Temperature [mV]
70 < N [°C] Load 50% Load 100%
N ) -40 15 15
% 60 N -20 15 10
E N \
o 50 \ AN 0 10 10
2 A 25 10 10
S 40 N\
o < AN 40 10 10
g 30 X \ 50 10 10
“ 2 AN . - - -
- A - § }
10 < =g & m\legi — - -
0 N - - -
-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.
BC-10230
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Madel CES48050-20P
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +5V20A
1.Graph —A—— InputVolt. 36V | 2.Values
---E~-- InputVolt. 48V
—-—0—-- InputVolt. 786V Ambient Output Voitage [V]
5.16 < Temperature | Input Volt. | Input Volt. | Input Volt.
512 » \\ [°C] 36[V] 48[V] 76[V]
) \\ \ -40 4.985 4.984 4.984
% 5.08 N 20 4984 | 4982 | 4982
8 5.04 \\‘ N 0 4981 | 4980 | 4.979
g N a 25 4.977 4,974 4.973
— 5.00
3 [ AN 40 4972 | 4.968 | 4.967
5 496 A R 50 4969 | 4966 | 4.965
4.92 A\ - - - N
AY \ - - - -
AN
4.88 N N — - - -
4,84 AN - - - -
-60 -20 20 60 - - - -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10230C
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Model CES48050-20P
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +5V20A

1.0utput Voltage Accuracy

This is defined as the value of the oufput voltage, regulation load, ambient temperature and
input voltage varied at random in the range as specified below.

Temperature : 40 - 50°C
Input Voltage : 36 - 76V
Load Current : 0 - 20A

* Qutput Voltage Accuracy = +(Maximum of Cutput Voltage - Minimum of Quiput Voltage) / 2

Output Voltage Accuracy
* Qutput 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 76 0 4.985 £10 102
Minimum Voltage 50 76 20 4.965
BC-10230
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Model CES48050-20P
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +5V20A
1.Graph 2. Values
Time since Output
5.16 start Voltage
5.12 [H] V]
0.0 4975
% 508 05 4.969
o 5.04 1.0 4,969
g 5.00 20 4.969
:g_ 4.96 3.0 4,969
a 4.0 4,969
4.92
5.0 4,969
4.88 6.0 4.969
4.84 7.0 4.969
0 2 4 6 10 8.0 4.969
Time [H]
tnput Volt. 48V
Load 100%
14 BC-10230
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Mcdel CES48050-20P
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +5V20A
1.Graph Input Volt. 48V
[ Load 50% 1
QOutput
Volt. -
[vrdivil
0
[ Load 100%
QOutput
Volt, :
[1vidiv]|
0
Input
Volt.
0 . . .
[10V/div] Time [10mS/div] Time [10mS/div]
2 Values [mS]
Load Time Td Tr Ts Th Tf
50 % 4.7 1.1 5.8 0.1 0.2
100 % 47 1.8 6.5 0.1 0.1
90%
Output e npepmpprgmngs § e -
Volt. 10% / l I \
AT - ——=—1 TTIETTR S
- -~
! 1
Input | ]
Volt. I I
Td Tr s Th| Tf
<> I <S>
I
T 5 ¥
BC-10230
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Model CES48050-20P
Minimum Input Voltage
Item for Regulated Output Voitage Testing Circuitry  Figure A

Object +5V20A

1.Graph

--~F~- Load 50%

—&A——  Load 100%

ambient {emperature.

100
N\ N
X \
80 <
=) N N
[<D]
& 60 AN \\
S N\
2 N
3 40 \
£ N\
PS- s
N N
20 A\
N
N N\
0
-60 -20 20 60

Ambient Temperature [°C]

Note: Slanted line shows the range of the rated

2 Values
Ambient input Voltage
Temperature Y

[°C] Load 50% Load 100%
-40 32.3 32.3
-20 323 324

0 32.4 32.4

25 324 32.4
40 324 324
50 324 32.4

16 - BC-10230
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Model CES48050-20P
Temperature 25°C
tem Overcurrent Protection Testing Circuitry _Figure A
Object +5V20A
1.Graph Input Volt. 36V | 2.Values
——— Input Voit. 48V
et [fput Voit. 76V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
6 Y 36[V] 48[V] 76[V]
= 5.00 2244 | 2343| 2323
% ~ 4.75 2234| 2343| 23.06
B = 4.50 22.23| 23.16| 2281
g 4.00 22.12 22,78 22.42
3 3.50 2205 2252| 22,02
a 2 3.20 22.07 22.48 21.85
0 - - - -
0 10 20 30 _ _ i R
Load Current [A] — - - -
Note: Slanted line shows the range of the rated — - - -
load current.
Intermittent operation occurs when the output
voltage is from 3.2V to OV.
- 17 - BC-10230
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Ambient Temperature [°C]
Load 0%

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

Model CES48050-20P
ltem Overvoltage Protection Testing Circuitry _Figure A
Object +5V20A
1.Graph —2A—— [nputVolt. 36V | 2.Values
===FF-- InputVolt. 48V
—-—O—-- |nputVolt. 76V Ambient Operating Point [V]
N N Temperature | Input Volt. | InputVolt, | Input Volt,
8.0 S N [°C] 386[V] 48[V] 76[V]
<
S 7.0 \ \ -40 6.85 6.79 6.71
= N L. Al e A, -20 6.85 68.79 6.71
S 6.0 N 0 685 679 671
@ 50 \ N\ 25 6.85 6.79 6.71
B, AR R 40 6.85| 679 6.71
8 N 50 6.85 6.79 6.71
© N\ \
30 Ay - = - =
AN N\
2.0 A A\ — : - -
: N\ R - - - -
1.0 AN - - - -
-60 =20 20 60 __ _ _ .

18 - BC-10230
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Temperature Chamber
tectonic | ][] — ——
o) Foersamy [l Setone | o p
Dg Power Power Meter : -
upply Oscilloscope
F Y
v J
»  Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT
+5
nc RC cz2
Input 22uF Load
C1 S .
47uF
v VIN -VOUT )
; R I
1.5m 50Q : E Oscilloscope
Coaxial cable ! t | Bw:100MHz
T R T
i cl.
1
; | R=509
e ___1) C=0.01uF
Figure B
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