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Model CES48060-17

Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —2aA—— Load 100% | 2.Values
---B-- Load 50%
— —©—:- Load 0% Input Input Current
5 Voltage [Al
N \\ \Y| Load 0% |Load 50%|Load 100%
4 ?\ \\ 0.0 0.000 0.000 0.000
< ; N 8.0 0.000 | 0.000 | 0.000
e} X N
é 3 h \ 16.0 0.000 0.000 0.000
3 N 24.0 0.000 | 0.000 | 0.000
5 Y N 33.0 0088 | 1699 | 3.392
g_ 2 N \ N
£ / !lh\ N 33.8 0.083 1.659 3.310
/ 1 H-. a \ 36.0 0.072 1.546 3.099
! / B SEE R 40.0 0064 | 1.386 | 2775
g 48.0 0.057 1.159 2.314
0 H—H——J—-'—“ﬁ'—ﬂ— P WIPAN 60.0 0.055 | 0.941 | 1.860
0 20 40 60 80 70.0 0.054 | 0817 | 1.605
Input Voltage [V] 76.0 0.052 | 0.755 1.483
80.0 0.052 0.721 1.413
Note: Slanted line shows the range of the rated - - - -
input voltage. — i N ~
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Model CES48060-17
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Obiject
1.Graph ——aA—— InputVolt. 36V | 2.Values
---BF-- |InputVolt. 48V
—-=O—-- |nputVolt. 76V Load Input Current [A]
5 Current Input Volt. | Input Volt. | Input Volt.
[A] 36[V] 48[V] 76[V]
4 N 0.0 0.072 0.057 0.052
< N 3.0 0.587 | 0441 | 0.207
£ Ngs 6.0 1110 | 0832 | 0547
g3
= ] 9.0 1639 | 1.228 | 0.798
(&) |
< ) o .\51' 12.0 2.184 1.630 1.052
<% v L
£ e ! \ o 15.0 2.727 2.044 1.310
- _ |- "\V 17.0 3.099 2.314 1.483
nd 18.7 3437 | 2561 | 1.638
\ - - - -
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 CES48060-17

Temperature 25°C
Iltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —&A—— Input Volt. 36V | 2.Values
---EF-- InputVolt. 48V
—=0—-- InputVolt. 76V Load Input Power [W]
200 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 3sv] | 48V 76[V]
N 0.0 26 2.7 4.0
g 150 3.0 20.9 21.0 224
g N a 6.0 39.8 39.7 414
o 100 9.0 58.8 58.7 60.3
5 /vf 12.0 781| 780 796
[«%
£ v 8 15.0 97.5 97.5 99.3
50 A 17.0 M| 1107|1123
A \ 18.7 1228 1221 1236
P g N - - . -
Y = » ; 5 .
0 4 8 12 16 20 _ _ _ _
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

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

Model CES48060-17
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
"1.Graph 2.Values
-=--fF-- Load 50%
—4A—— Load 100% Input Efficiency
100 < Voltage [%]
N N [\ Load 50% Load 100%
96
N \ 33 91.2 90.9
) & !(5' —n AN 36 91.8 91.7
= \\ . 40 92.3 91.9
3 g8 ¢
S 48 92.0 92.0
S a4 | N 55 91.6 91.7
L J A\ 60 90.8 91.6
80 t E\ 70 89.9 91.0
76 R 76 89.4 90.7
O 80 88.9 90.3
72 \
20 40 60 80
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Load Current [A]

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

Model CES48060-17
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Obiject
1.Graph —2A—— InputVolt. 36V | 2.Values
---gF-- InputVolt. 48V
—-—O—-- |nputVolt. 76V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
[A] 36[V] 48[V] 76[V]
92 =888 0.0 - - -
= 84 _ ) 3.0 86.9 86.4 80.9
X
= *\ 6.0 90.7 91.0 87.1
g 78
g 9.0 91.9 92.1 89.6
%’ 68 12.0 92.2 92.3 90.4
N 15.0 92.2 92.2 90.6
60 ™ 17.0 917 | 920 | 907
52 18.7 91.2 917 90.7
N - R R R
44 - - - -
0 4 8 12 16 20 _ _ _ _
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Model CES48060-17
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +6V17A
1.Graph 2. Values
--=-B--- lLoad 50%
—&—— Load 100% Input Output Voltage
< Voltage [\
6.08 S N [\ Load 50% | Load 100%
6.04 N W) 33 6.002 6.000
S \ O 36 6.002 6.000
& 6.02 40 6.002 6.000
k: ] N . .
S 6.00 R =N\ 48 6.002 6.000
3 cos P N 55 6.002 6.000
3 N\ 60 6.002 6.000
5.96 S N 70 6.002 6.000
76 6.002 6.000
5.94 A >
N O 80 6.002 6.000
5.92
20 40 60 80

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 CES48060-17
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +6V17A
1.Graph —2A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
— ' —O—-~ InputVolt. 76V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
6.06 Y (Al 38Vl | 48v1 | 76[V]
6.04 N 0.0 6.003 6.004 6.004
% 3.0 6.003 | 6.003 | 6.003
g 6.02 6.0 6.002 | 6.002 | 6.002
S 600 =2 — o g-ln | 9.0 6.001 | 6.002 | 6.002
5 12.0 6.001 6.001 6.001
£ 598 15.0 6.000 | 6.000 | 6.001
3 ) ) ) )
5.96 Q) 17.0 6.000 6.000 6.000
5.04 18.7 6.000 6.000 6.000
5.92 - . . .
0 4 8 12 16 20 — " N n
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Model CES48060-17
Temperature 25°C
Iltem Dynamic Load Response Testing Circuitry Figure A
Object +6V17A
Input Volt. 48 V
Cycle 1000 ms t1.2=50ps
Load Current
t, L
Min. Load (0A) ——
Load 100% (17A)
100 mV/div
200 ps/div 200 ps/div
Min. Load (0A) ——
Load 50% (8.5A)
100 mV/div
200 ps/div 200 ps/div
Load 10% (1.7A) «——
Load 100% (17A)
100 mV/div
200 ps/div 200 ps/div
- 8 — BC-10073
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Model CES48060-17

Load Current [A]

Measured by 20 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

Temperature 25°C
litem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +6V17A
1.Graph 2.Values
—2A—— InputVolt. 36V
—-=O—-- InputVolt. 76V Load Ripple Voltage [mV]
50 Current Input Volt. Input Volt.
[A] 36 [V] 76 [V]
0.0 5 5
< 40
E N 3.0 5 5
g 30 ‘\ 6.0 5 5
3 9.0 5 5
2 12.0 5 5
g 15.0 5 5
& N 17.0 5 5
10 + N 18.7 5 5
- - a—ﬁ @ - - -
9 I - : :
0 4 8 12 16 20 ~ - "

BC-10073




SEEH

— CO$EL

Model CES48060-17
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Obiject +6V17A
1.Graph 2.Values
—2&A— InputVolt. 36V
—:=0—-- InputVolt. 76V Load Ripple-Noise [mV]
200 < Current input Volt. input Volt.
180 N [A] 36 [V] 76 [V]
160 ) 0 20 20
S
E 140 N 3 20 20
A 6 20
8 120 O 20
S 100 9 25 25
% \ 12 30 30
g 80 N 15 40 40
— 17 50 45
40 . 20 60 55
20 g—a—fa—"0 O = - -
ol - ) )
0 10 20 ~ . N
Load Current [A]
Measured by 500 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
v
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10073
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Model | CES48060-17
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +6V17A
1.Graph 2.Values
---E+-- Load 50%
—&—— Load 100% Ambient Ripple Voitage
50 Temperature [mV]
\ \ [°C] Load 50% | Load 100%
-50 10 10
S 40 \\ \\
E N \ -40 10 10
N \
o 30 N\ \\ -20 5 10
2 N 0 5 10
- 25 5 5
g 20 N N 40 5 5
x \ N 60 5 5
10 - N 85 5 5
N T PN D P S ﬁr— - . .
0 - - -
-70 -30 10 50 90 _ _ _
Ambient Temperature [°C]
Input Volt. 48V
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10073
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Model CES48060-17

ltem Ambient Temperature Drift Testing Circuitry Figure A
Object | +6V17A
1.Graph —=A—— InputVolt. 36V | 2.Values
---EF-- |InputVolt 48V
——0O—-- |InputVolt. 76V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Voit.
6.06 } } °C] v | 48v] | 76(v]
6.04 LN N -50 6.000 | 6.000 | 6.001
> Q O 40 6.001 | 6.001 | 6.001
g 8% N -20 6.002 | 6.002 | 6.002
S 600 | —a-BB—E——8rp.__ | N\ 0 6.003 | 6.003 | 6.003
% o \ RS 25 6.002 | 6.002 | 6.001
3" N 40 6.000 | 6.000 | 5.999
5.96 y s 60 5997 | 599 | 599
504 N Q 85 5990 | 5989 | 5.989
5.92 A\ - - - -
-70 -30 10 50 90 — " " .

Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model CES48060-17
tem Output Voltage Accuracy Testing Circuitry Figure A
Object +6V17A
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 Voitage : 36 - 76V
Load Current : 0 - 17A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy 100
Rated Output Voltage
2Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 0 0 6.006
M'a>f|mum Voltage 36 +9 £0.2
Minimum Voltage 85 76 17 5.989
- 13 - BC-10073
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Model CES48060-17
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +6V17A
1.Graph 2.Values
Time since Output -
start Voltage
6.06 H] V]
6.04 0.0 6.001
=
o 6.02 0.5 6.000
E 1.0 6.000
g 800 2.0 6.000
‘g 5.98 3.0 6.000
3 59 4.0 6.000
5.0 6.000
594 6.0 6.000
5.02 7.0 6.000
0 2 4 6 10 8.0 6.000
Time [H]
Input Volt. 48V
Load 100%

14 -
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Model CES48060-17
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +6V17A
1.Graph Input Volt. 48V
| Load 50% ]
Output || ]
Volt. i 1
(vrdivl| ]
oll )
[ Load 100% .
Output . ]
Volt. F : 1
[vidiv)| 1
ol {
Input
Volt.
0 N
[10Vv/div] Time [20mS/div] Time [10mS/div]
2.Values [mS]
Load Time Td Tr Ts Th Tf
50 % 16.1 8.1 242 0.1 0.3
100 % 16.0 8.4 24.4 0.1 0.2
0,
Output 8% —\
Vot 10% / H \
— e 1 r- ————— e \ >
Input ____| | |
Volt. I I
Td Tr e Th| Tf
> [c——> I <>l<—>
L
«T 5 i
- 15 - BC-10073
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Model CES48060-17
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _ Figure A
Object +6V17A
1.Graph 2.Values
---B--- Load 50%
—2&—— Load 100% Ambient Input Voltage
— Temperature \Y|
N\ [°C] Load 50% | Load 100%
a4
30 —;T“’" S -50 31.0 30.9
> N \ -40 31.0 311
3, N\ \ -20 31.2 31.1
2 20 \ 0 3.4 316
S N N ' ;
5 25 31.8 31.8
g N 40 318 32.0
10 < \\ 60 320 322
\\ N 85 322 338
N - . -
0 - - -
-70 -30 10 50 90 — . -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10073
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Model CES48060-17

Temperature 25°C
item Overcurrent Protection Testing Circuitry Figure A
Obiject +6V17A
1.Graph ————— InputVolt. 36V | 2.Values
Input Volt. 48V
—  |nput Voit. 76V Output Load Current [A]
12 Voltage Input Volt. | Input Volt. | Input Volt.
\Y| 36[V] 48[V] 76[V]
10 6.0 2138| 2097 20.95
% 8 5.7 21.44 20.91 20.94
g : 5.4 21.10| 2078| 2086
§ 6 E 4.8 20.65 20.62 20.83
é’ 4 ] 4.2 20.42 20.56 20.93
3 - - - -
2 - - - -
0 - - - -
0 10 20 30 _ j _ j
Load Current [A] — - - -
Note: Slanted line shows the range of the rated - - - -
load current.
Intermittent operation occurs when the output
voltage is from 3.8V to OV.
- 17 - BC-10073
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Model CES48060-17
Item Overvoltage Protection Testing Circuitry Figure A
Object +6V17A
1.Graph ——A—— Input Volt. 36V | 2.Values
==-B--- |InputVolt. 48V
—-—0—-- InputVolt. 76V Ambient Operating Point [V]
8.0 Temperature | Input Volt. | Input Volt. | Input Volt.
\\ [°C] 36[V] 48[V] 76[V]
76 \\ \\ -50 7.17 7.17 7.17
2 N N 40 747 747|747
5 ., \ \]! | -20 747| 747|747
o ' el I e B 0 7.17 717 7.47
= N\ 25 717 717 717
E 6 8 AN
éi ' A 40 7.17 7.17 7.17
\ \\ 60 7.17 7.17 7.17
6.4 N 85 717 717 7.17
N \\ - - - -
6.0 - - - -
-70 -30 10 50 90 ~ " ) "
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 BC-10073
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Temperature Chamber
Y Electronic 110 ———
Switch > »| Power Supply nic .
DC Power N~ DC Load 14174
Supply Power Meter " | Oscilloscope
y
v J
Relay Unit
DWM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT G
+8S ¢
+
pc RC - Load
Input .
c sS4 C2
33uF 22uF ﬁ/ ’
VIN -VOUT
: """" A
1.5m 50Q . E Oscilloscope
Coaxial cable : R 1| Bw:100MHz
| . 50mn_1: : !

E cl
! ! R=50Q
! 1 C=0.01uF

Figure B
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