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Model CES48050-16

Temperature 25°C

0.047 0.640 1.256
0.047 0.594 1.162
0.046 0.567 1.108

Input Voltage [V]

ltem input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A— Load 100% | 2.Values
---B--- Load 50%
——0—- Load 0% Input Input Current
5.0 < Voltage [A]
\ A v Load 0% |Load 50%|Load 100%
“ \\\ \i 0 0.000 | 0.000 | 0.000
< N \\ 8 0.000 0.000 0.000
‘E 30 I \‘ 16 0.000 0.000 0.000
S N 24 0.000 0.000 0.000
‘é ’o 33 0.000 | 0.000 | 0.000
g - N 34 0.068 1.272 2537
N 36 0.063 1.212 2419
1.0 40 0055 | 1.088 | 2.168
48 0.050 0.912 1.809
0.0 —8—8—B8— 60 0.048 0.738 1.456
(1} 20 40 70
76
80

Note: Slanted line shows the range of the rated - - - -
input voltage.
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Model CES48050-16

load current.

Note: Slanted line shows the range of the rated

Temperature 25°C
Item input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —=2A—— InputVolt. 36V | 2.Values
---£F-- |InputVolt. 48V
—:=0—-- InputVolt. 76V Load Input Current [A]
5.0 Current input Voit. | Input Volt. | input Vott.
[A] 36[V] 48[V] 76[V]
40 0.0 0.063 0.049 0.046
< 20 0.346 0.262 0.181
‘E‘ 3.0 40 0.635 0.476 0.318
S 6.0 0.921 0.693 0.455
% 8.0 1213 | 0812 | 0584
£ 10.0 1.513 1.136 0.735
12.0 1.816 | 1.361 0.877
14.0 2114 1.584 1.020
16.0 2426 1.815 1.165
17.6 2682 2.003 1.284
0 4 8 12 16 20 — - a "
Load Current{A]
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Model CES48050-16

Temperature 25°C

load current.

Note: Slanted line shows the range of the rated

ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 36V | 2.Values
-=--EF-- |InputVolt. 48V
—=0—-- |Input Volt. 76V Load input Power [W]
120 Current Input Volt. | Input Voit. | Input Voit.
[A] v | 48v] | 76[V]
100 0.0 225 2.36 3.49
g 20 12.45 12.51 13.74
80 ¥ 4.0 2279| 2284 24.14
§ / 6.0 33.17 33.21 34.58
3 ) 4 8.0 4365| 4372| 45.13
£ yd 10.0 5436| 5441 5586
12.0 65.16 65.16 66.55
20 14.0 76.13 76.05 77.44
16.0 87.25 87.04 88.45
0 176 96.35 96.01 97.43
0 4 8 12 16 20 — N N -
Load Current [A]
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Model CES48050-16
Temperature 25°C

Item Efficiency (by Input Voltage) Testing Circuitry Figure A

Object
1.Graph 2.Values

---gF-- Load 50%
— A Load 100% Input Efﬁciency
100 < Voltage %]
N N \"| Load 50% Load 100%

% N N 33 90.7 90.6
F 92 N N 36 91.3 91.1
= M_ 40 91.6 91.5
g a8 B 48 91.3 91.6
é 84 A\ 55 90.6 91.3
Ui E\ s\ 60 90.2 911

80 LN R 70 89.1 90.6

26 [\ R 76 884 90.2

\ O 80 88.0 90.0
72 \
20 40 60 80
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage. ‘
- 4 - BC-3680
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Model CES48050-16

Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —~A—— InputVolt. 36V | 2.Values
---EF-- |InputVolt. 48V
—-=0O—-~ InputVolt. 76V Load Efficiency [%]
100 Current Input Volt. | Input Voit. | Input Voit.
AN [A] 3sv] | 48V 76(V]
82
88 0.0 - - -
— 84 - \: 2.0 804 | 800 | 729
£ (/ 5 4.0 87.7 | 875 | 828
76 ¥ 2 6.0 90.3 90.2 86.6
68 A\ 8.0 91.5 | 914 | 885
w AN 10.0 91.9 91.9 89.5
60 E\ 12.0 92.0 92.0 90.1
52 R 14.0 91.9 92.0 90.3
S
\ 16.0 91.6 91.8 90.3
4 17.6 91.2 91.5 90.2
0 4 8 12 16 20 — " - .
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CES48050-16

Temperature 25°C

Item Line Regulation Testing Circuitry _Figure A
Object +5V16A
1.Graph ' 2.Values
---B--- Load 50%
—&—— Load 100% Input Output Voltage
5.16 Voltage \J|
512 Y \\ M Load 50% | Load 100%
: ® O 33 4.987 4.987
= 508 N N 36 4.988 4.987
3: 5.08 N \\‘ 40 4.988 4.987
S 0o B > 48 4.988 4.987
3 3 - | 55 4.988 4.987
3 49 N N 60 4.988 4.987
4.92 70 4.988 4.987
.88 Y } 76 4.988 4.987
' a ) 80 4.988 4.987
484
20 40 60 80

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model CES48050-16

Load Current [A]

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

Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +5V16A
1.Graph —2A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—=O0—:- InputVolt. 76V Load Output Voltage [V]
5.16 Current Input Voit. | Input Voit. | Input Voit.
512 \\\ [A] 36[v] 48[V] 76[V]
) ) 0.0 4.987 4.987 4.988
> 5.08 < 2.0 4987 | 4987 | 4.988
5.04 N\ 4.0 4.987 4.987 4.988
: N
S 500 2 6.0 4.987 4.988 4.988
§ ) 8.0 4.987 4,988 4.988
3 4.96 \\\ 10.0 4.987 4.988 4.988
4.92 12.0 4.987 4,988 4.988
: N\
88 N 14.0 4.987 4.988 4.988
) ) 16.0 4.987 4.988 4.988
4.84 176 4.988 4.988 4.988
] 4 8 12 16 20 — " " .
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Model CES48050-16
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Obiject +5V16A
Input Volt. 48 V
Cycle 10 mS
ti. t; = 50us
Load Current
9
ty tz
Min. Load (0A) «—
Load 100% (16A)
o
200mV/div
200ps/div 200ps/div
Min. Load (0A) «—
Load 50% (8A)
200mV/div
200ps/div 200ps/div
Load 50% (8A) «——
Load 100% (16A)
200mV/div
200pus/div 200ps/div
8 - BC-3680




SEEH

— CO$EL

Model CES48050-16
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +5V16A
1.Graph 2. Values
—A— InputVolt. 36V
—-—O—-- InputVolt. 76V Load Ripple Voltage [mV]
Current Input Volt. Input Volt.
100 <
90 \\\ [Al 36 [V] 76 VI
S 80 ) 0.0 5 5
£ AN 20 5 5
— 70 N
g 60 \\ 4.0 5 5
3 5 \ 6.0 5 5
= N\ 8.0 5 5
— 40 AN
s . \\ 10.0 5 5
30 R 12.0 5 5
20 N 14.0 5 5
10 D 16.0 5 5
0 176 5 5
0 4 8 12 16 20 — . -
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
- 9 - BC-3680
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Model CES48050-16
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +5V16A
1.Graph 2.Values
—2A—— InputVolt. 36V
—-—0O—"-- InputVolt. 76V Load Ripple-Noise [mV]
100 < Current Input Volt. Input Volit.
90 N [A] 36 V] 76 [V]
80 N 0.0 20 20
>
E 70 N 20 20 20
2 60 N 4.0 20 25
S 50 AN 6.0 20 25
) AN = 8.0 25 30
a 4 - 10.0 25 35
@ 3p =9 \
_ - < 12.0 30 40
20 < N 14.0 40 40
10 ) 16.0 45 40
0 17.6 50 45
0 4 8 12 16 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.
Yy
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-3680
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Model CES48050-16
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +5V16A
1.Graph 2.Values
---gF-- Load 50%
——2%—— Load 100% Ambient Ripple Voltage
100 < Temperature [mV]
90 L\ N [°C] Load 50% Load 100%
AN N
B Y -40 5 6
S 80 N
£ -20 5 6
= 70 N N
Q AN 2 0 5 5
60 X N
8 P 25 5 5
S s0
[ AN 40 5 5
S 40 A \
g \\ 60 5 5
@ 30 < 85 5 5
20 < N - - N
10 AN N _ - -
o LA T - 3 -
-60 20 20 60 100 — - -
Ambient Temperature [°C]
Input Volt. 48V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-3680
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Model CES48050-16
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +5V16A
1.Graph —aA—— InputVolt. 36V | 2.Values
---EF-- InputVolt 48V
—:=O—-- InputVoit. 76V Ambient Output Voltage [V]
5.16 < Temperature | Input Volt. | Input Vokt. | Input Volt.
512 B \\ [°C] 36[V] 48[V] 76[V]
) \Q \ -40 4.998 4.998 4.998
= 5.08 AN -20 4906 | 4906 | 4.996
g 5.04 ) N 0 4903 | 4992 | 4902
S s00 3 A 25 4.987 4.987 4.987
§ . %ﬁ\\ N 40 4984 | 4.983 | 4.983
S 498 3 \L 60 4978 | 4977 | 4977
4.92 \ \ 85 4.968 4.967 4.966
N,
\ AY N - - - -
488 R - — - - -
4.84 A\ - - - -
80 -20 20 60 100 _ _ _ -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 BC-3680
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Model | CES48050-16

item 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 : 36 - 76V
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] | Voitage[V] | Value [mV] | Ration [%]
i 7 4.
Maximum Voltage -40 6 0 998 +16 0.3
Minimum Voltage 85 76 16 4.966

- 13 - j BC-3680




— CO$EL

SEEH

Model CES48050-16
Temperature 25°C
Item Time Lapse Drift Testing Circuitry _Figure A
Object +5V16A
1.Graph 2.Values
Time since Output
5.16 start Voltage
5.12 H] M
0.0 4.989
S 508 05 4.987
g 5.04 1.0 4.986
S 5.00 20 4.986
‘3_ 4.96 3.0 4.986
P}
O 4902 40 4,987
5.0 4.987
4.88 6.0 4.987
484 7.0 4.987
0 2 4 6 10 8.0 4.986
Time [H]
input Volt. 48V
Load 100%

14 -
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Model CES48050-16
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +5V16A
1.Graph Input Voit. 48V
[ Load 50% ]
Output
Volt.
[1vidw)|
0
[ Load 100%
Output |f
Volt.
[1vid)| )
0
Input
Volt.
0 .
[10Vidiv] Time [20mS/div] Time [20mS/div]
2.Values [mS]
Load Time Td Tr Ts | Th T
50 % 14.0 6.8 20.8 2.2 0.1
100 % 14.1 7.0 21.1 1.1 0.1
Output _:’g%(_.__-___-: ————a—
Voit 10% 3 \
A1 —————=- 1E———— “TPTTR S
input ___| ﬁl :
Volt. | | v
< Td\zTr\ || ITE/Tf\
i
«—T 5 i
- 15 - BC-3680
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Model CES48050-16
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +5V16A
1.Graph 2. Values
---B--- Load 50%
—2—— Load 100% Ambient Input Voltage
100 < Temperature \"/|
{ D [°C] Load 50% | Load 100%
N\ N 40 30.9 31.0
s N \ 20 310 312
N \ 0 31.2 31.4
80 S :
\ N 25 315 316
% \ 40 317 317
g% N \ 60 319 319
]
A \%* 85 321 32.1
20 i\ 3O - - -
N ) - : :
0 - - -
80 -20 20 60 100 — " "
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-3680
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Model CES48050-16

Temperature 25°C

Item Overcurrent Protection Testing Circuitry Figure A
Object +5V16A
1.Graph ————— InputVolt. 36V | 2.Values
input Volt. 48V
e Input Volt. 76V Output Load Current [A]
Voltage Input Voit. | Input Volt. | Input Volt.
M 36[V] 48]V] 76[V]
® 3 5.00 20.49 20.33 20.30
= ~ 4.75 21.74 21.41 21.61
g' . N 4.50 2142 2124] 2151
S 4.00 20.98 21.03 21.28
‘é’_ 3.50 20.68 20.84 21.26
3 2 3.00 20.51 20.75 21.22
2.50 20.41 20.67 21.09
0 - - - -
0 10 20 30 _ i N _
Load Current [A] - - - .
Note: Slanted line shows the range of the rated - - - -

load current.
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Model CES48050-16
Item Overvoltage Protection Testing Circuitry Figure A
Object +5V16A
1.Graph ~—aA—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—:—0—=~ InputVolt. 76V Ambient Operating Point [V]
< Temperature | Input Volt. | Input Volt. | Input Volt.
8.0 N N [°C] vl | 48v] | 76[v]
7.0 8 N -40 6.05 6.05 6.05
= Q | 20 605| 605| 605
E 60 [ —p—a—n- iy — 0. 605| 605| 605
°E-, 5.0 N N 25 6.04 6.04 6.04
- AN 40 604] 604] 604
2 4.0 N \ 60 604| 604| 604
30 N \\ 85 5.90 5.80 5.80
20 A ] - - - -
' [\ R — - R -
1.0 N - - - -
-80 -20 20 60 100 _ _ _ -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-3680
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Temperature Chamber
Eectronic | | o
»1  Switch P »] Power Supply > ectronic adl -
DC Power [~ DC Load 14174

Supply Power Meter Gscilloscope

: |
»|  Relay Unit
DVM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT C
+S ¢
+
DC RC cz |-
Input . 22uF Load
1
-8 ¢
33uF
VIN -VOUT ﬁ/ I
T K
1.5m 50Q ! 1| Oscilloscope
Coaxial cable ! R +| Bw:100MHz
I ¢ 50mn_E ! :

i cli
! | R=50Q
! 1+ C=0.01uF

Figure B
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