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Model CES48050-20
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
——O—- Load 0% Input Input Current
5.0 _ Voltage [A]
V] Load 0% [Load 50%|Load 100%
40 \\ \ 0.0 0.000 | 0.000 | 0.000
< : N 8.0 0.000 0.000 0.000
g 20 \ \ 16.0 0.000 | 0.000 | 0.000
g 1IN 24.0 0.000 0.000 0.000
= NOR N 33.0 0.000 | 0.000 | 0.000
g 20 SN 33.8 0.066 | 1614 | 3.295
ﬂf‘?\'an . N 36.0 0.059 | 1509 | 3.078
1.0 LR 40.0 0052 | 1354 [ 2755
N 48.0 0.049 1.132 2.294
0.0 H—u——u—-éin—e =G - =0 =00 60.0 0.047 0.916 1.841
0 20 40 60 80 70.0 0.046 | 0795 | 1.589
Input Voltage [V] 76.0 0.045 0.736 1.467
80.0 0.045 0.702 1.396
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ B _
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Load Current [A]

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

Model CES48050-20
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— InputVolt. 36V | 2.Values
---fF--- Input Volt. 48V
——0O—-— InputVolt. 76V Load Input Current [A]
5.0 . Current Input Volt. | input Volt. | Input Volt.
A,
Al 36[V] 48[V] 76[V]
40 0 0.059 | 0.047 | 0.044
< ) 4 0.630 0.477 0.319
€ 9 8 1.215 0.917 0.597
0 30 .
5 12 1.822 1.361 0.882
O —
= A e 16 2429 | 1.822 | 1.169
220 R 20 3080 | 2.300 | 1.468
-t A 22 3420 | 2547 | 1.620
1.0 T e
: e e o - - - -
0.0 u/ : = - - -
0 10 20 o _ - -
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Load Current [A]

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

Model CES48050-20
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——A—— InputVolt. 36V | 2.Values
---fF+--- InputVolt. 48V
——0O—:— Input Volt. 76V Load Input Power [W]
200 . Current Input Volt. | Input Volt. | Input Volt.
[A] 36[V] 48[V] 76[V]
0 2.1 2.3 3.4
s 150 4 22.7 22.9 24.3
5 B g}n 8 43.7 43.8 453
3 12 65.3 65.4 66.9
a 100 o
= V' 16 87.6 87.4 89.0
3 _ WO
£ / 20 110.6 110.2 111.7
50 /.; . 22 1227 121.9| 1232
0 10 20 . - - -
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Input Voltage {V]

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

Model CES48050-20
Temperature 25°C

ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object
1.Graph 2.Values

---ft+--- Load 50%
—=+&—— Load 100% input Efficiency
100 Voltage [%]
\ = V] Load 50% Load 100%

96 33 91.2 89.7
—_ 36 91.7 90.2
o\o 92 R =
: - AT = 40 92.0 90.5
% 88 N 48 91.6 90.6
£ a4 55 91.1 90.5
w AN 60 90.7 90.3

80 70 89.7 89.8

76 N ] 76 89.2 89.5

80 88.8 89.3
72
20 40 60 80
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— CO$EL

SEEH

Load Current [A]

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

Model CES48050-20
Temperature 25°C
Iltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A— InputVolt. 36V | 2.Values
---fF--- InputVolt. 48V
—-—0O—-- Input Volt. 76V Load Efficiency [%]
100 - Current Input Volt. | Input Volt. | Input Volt.
[Al 36V | 481V | 76V]
92 o 308 _E_ = 2 _‘c&'s:g 0 - - -
— 84 - 4 87.9 87.4 82.4
o\o 0’ L
= 8 91.4 91.2 88.2
g 76 ‘ 12 91.9 91.8 89.7
E:&J’ 68 16 914 91.5 89.9
oY 20 90.4 90.8 89.5
60 22 89.6 90.2 89.3
s2 - - T - T
44 - ; ; ;
0 10 20 - - - -
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Input Voltage [V]

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

Model CES48050-20 ;
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +5V20A
1.Graph 2. Values
-~-EF-- Load 50%
—A—— Load 100% Input ~ Output Voltage
5.16 < - Voltage \
5 12 N V] Load 50% Load 100%
\ \:\ 2 33 | 4.995 4.995
S 5.08 ST T > 36 4.995 4.995
© 504 N N 40 4.995 4.995
9 5 00 AN :W 48 : 4,995 4.994
*g B e—a—a— i E\\‘ 55 f 4.995 4,994
g 4.96 60 | 4.995 4.994
4.92 . 70 . 4.995 4.994
. 76 4.995 4,994
4.88 : ]
L S 80 4.995 4,994
4.84 - {
20 40 60 80
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Load Current [A]

Model CES48050-20 ‘
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +5V20A
1.Graph —A—— ‘InputVolt. 36V | 2.Values
---FF-- |InputVolt. 48V
—-—O—-- InputVolt. 76V Load Output Voltage [V]
5.16 Current Input Volt. | Input Volt. | Input Volt.
o1 [A] 36[V] | 48[V] 76[V]
) 0 4.994 4.995 4.995
S 5.08 < 4 4994 | 4995 | 4.995
;'33) 5.04 8 4994 | 4995 | 4995
g 5.00 > \‘ 12 4.995 4.995 4.995
EIR g 16 4995 | 4995 | 4.995
3 49 X 20 4995 | 4995 | 4.995
402 A 22 4995 | 4.995 | 4.995
e R R
aggb— 1 1 . - - - -
0 10 20 _ 3 - N

Note: Slanted line shows the range of the rated
load current.
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Model CES48050-20

ltem Dynamic Load Response

Temperature
Testing Circuitry  Figure A

25°C

Object +5V20A

Input Volt. 48 V

Cycle 10 mS
tioto= 50“8
Load Current
t4 ts
Min. Load (0A) «—
Load 100% (20A)
200mV/div
200us/div 200us/div
Min. Load (0A) «——
Load 50% (10A)
200mV/div
200us/div 200us/div
Load 50% (10A) «—
Load 100% (20A)
200mV/div
200us/div 200us/div
8 - BC-10007
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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 CES48050-20
Temperature 25°C
item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +5V20A
1.Graph 2 Values
—2A—— Input Voit. 36V
—:=0O—-= InputVolt. 76V Load Ripple Voltage [mV]
100 < Current Input Volt. Input Volt.
% N (Al 36 [V] 76 [V]
s 80 N 0 5 5
[ N 4 5 5
= 70 N
% N\ 12 5 5
> %0 < 16 5 5
2 4 a
g \\ 20 5 5
x 30 22 5 5
20 N - - -
10 \
- o a a—f—a — - -
0 F - - -
0 10 20 - R -

BC-10007
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Model CES48050-20
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +5V20A
1.Graph 2.Values
—2A—— |nputVolt. 36V
—-—O—-- |nput Volt. 76V Load Ripple-Noise [mV]
100 \ Current Input Volt. Input Volt.
% . A 3%V 76 V]
80 N 0 20 20
~ 4 20 20
E 10 ]
AN 8 25 30
8 60 s
9 50 \ 12 30 35
P N 16 45 40
a 40 AN
i% o1 \\\ 20 55 55
30 - o 22 55 55
20 g—ea— D - ; 5
AN
10 ) - - -
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.
A2
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10007
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Model CES48050-20

Item Ripple Voitage (by Ambient Temp.) Testing Circuitry Figure B
Object +5V20A
1.Graph 2. Values
---EF-- Load 50%
—4&—— Load 100% Ambient Ripple Voltage
100 < Temperature [mV]
90 AY R [°C] Load 50% | Load 100%
AN AN
K AY N\, Y -40 6 5
S 80 N
£ N -20 6 5
— 70 [N N
8’ 60 \\ N 0 6 5
3 N N 25 6 5
50
> \ 40 6 5
2 4 \ \
a AN \\ 50 6 5
€ 30 N — n -
20 B = - - :
10 e — —— :\i _ - -
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.
- 1" - BC-10007
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Model CES48050-20
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +5V20A
1.Graph —2A—— InputVolt. 36V | 2.Values
---fF-- InputVolt. 48V
—-—O—-- InputVolt. 76V Ambient Output Voltage [V]
516 _ Temperature | Input Voit. | Input Volt. | Input Volt.
12 \ S [°C] 36[v] | 48v] | 76[V]
' \ N -40 4998 | 4.999 | 4.999
> 5.08 . N -20 4,998 4.998 4.998
2 504 \ 0 4998 | 4997 | 4.997
§ 500 N ‘\ 25 4.995 4.995 4.994
‘g’_ ' o i i 0 40 4.993 4.992 4.992
S 496 \ . 50 4991 | 4990 | 4.990
4.92 u\\ ; - N N -
A ey N : - - - -
488 PC s — - - -
4.84 - ; ; ;
-60 -20 20 60 _ _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10007
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1.0Output Voltage Accuracy

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

Model CES48050-20
item Output Voltage Accuracy Testing Circuitry Figure A
Object +5V20A

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

* Qutput Voltage Accuracy (Ration) = Output Voltage Accuracy 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 48 20 4.999 45 +0.1
Minimum Voltage 50 76 20 4.990 - o
BC-10007
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Model CES48050-20
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +5V20A
1.Graph 2.Values
Time since Output
5.16 start Voltage
5.12 [H] M
0.0 4,997
= 508 05 4.994
> 504 1.0 4.994
S 500 2.0 4.994
E._ 4.96 3.0 4.994
3 4.0 4.994
4.92
5.0 4.994
4.88 6.0 4,994
4.84 7.0 4,994
0 2 4 6 8 10 8.0 4.994
Time [H]
input Volt. 48V
Load 100%
- 14 - BC-10007
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Model CES48050-20
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +5V20A
1.Graph Input Volt. 48V
[ Load 50% ]
Output
Volt.
[vrdivl| T
0
Qutput
Volt.
[(1vrdivl| [
0
Input
Volt.
0 .
[10V/div] Time [20mS/div] Time [20mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 13.3 6.6 19.9 0.4 0.2
100 % 13.4 6.9 20.3 0.2 0.1
0,
Output 0% ] —
Volt. 10%/ l I \
- jE——————— ——
Input | |
Volt. I |
Td Tr | | Th| Tf
X
Ts i
15 BC-10007
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Model CES48050-20
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +5V20A
1.Graph 2 Values
---EF-- Load 50%
—4A—— Load 100% Ambient Input Voltage
100 Temperature [Vl
N :\ °C] Load 50% | Load 100%
80 N W) -40 30.7 30.9
s O N 20 309 311
® N N 0 31.1 4
S 40 . N\ 31
5 . \ 25 31.5 316
z N N 40 31.7 31.8
g < A 50 317 32.0
—
B —Tﬂ — - n
20 P = - -
\\ AN
i ™, - - -
0 AN - - -
-60 -20 20 60 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10007
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Model CES48050-20
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +5V20A
1.Graph Input Volt. 36V | 2.Values
Input Volt. 48V
= InputVolt. 76V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
_ \ 36[V] 48[V] 76[V]
° S 5.00 25.06| 2447| 2477
% = 4.75 2469| 2431| 2466
g4 N 4.50 2434 2415 2455
9 4.00 2388| 2394| 24.39
3 | 3.50 2356| 2377| 24.41
3 2 3.00 2341| 2374| 24.35
2.50 23.36 23.71 24.31
0 - - - -
0 10 20 30 _ _ j _
Load Current [A] - . - -
Note: Slanted line shows the range of the rated - . - -
load current.
- 17 - BC-10007
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Model CES48050-20
Item Overvoltage Protection Testing Circuitry Figure A
Object +5V20A
1.Graph —2&— InputVolt. 36V | 2.Values
-=--fF-- InputVolt 48V
——O—= InputVolt. 76V Ambient Operating Point [V]
- - Temperature | Input Volt. | Input Volt. | Input Volt.
8.0 \:\ [°C] 36[V] 48[V] 76[V]
70 ‘ -40 6.03 6.04 6.03
. ", ‘»\
S > 20 603| 604| 603
£ 60 Be—————a—h 0 603| 604 603
o ‘
o 50 N N 25 6.03 6.03 6.02
B N R 40 6.03 6.03 6.02
g 40 AN N N R AN 50 603] 603 6.02
2.0 N — _ - _
- A x‘h N - - - -
1.0 \ - - - -
-60 -20 20 60 — - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10007
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Temperature Chamber
Electronic I . Electronic
Switch »] Power Supply > M.
DC Power Power Me ) DC Load "W
Supply ower Meter Oscilloscope
Relay Unit J
> DWM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT o
+S ¢
+
bC RC c2 |——
Input . 22uF| Load
1
4TuF S \ﬁ/ |
VIN -VOUT
it |
1.5m 500 : L Oscilloscope
Coaxial cable ! R Bw:100MHz
I 50m ' :
< | Tel!
: ! R=50Q
! 1 C=0.01uF

Figure B

- 19 - BC-10007






