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Model CES48150-4
Temperature 256°C
ltem Input Current (by Input Voltage) Testing Circuiiry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---F-- Load 50%
—-—0—-~ Load 0% Input Input Current
2.00 Voltage [A]
\ \}\ M Load 0% |Load 50%]Load 100%
Ai\: 0.0 0.000 | 0.000 | 0.000
< 1.80 \\A \ 8.0 0.000 0.000 0.000
‘5 N N, ﬁ 16.0 0.000 - | 0.000 0.000
8 100 \ ~a 240 0.002 0.002 0.000
= ?El 32.0 0.002 0.002 0.002
5 Bom— 36.0 0.002 | 0002 | 0.002
050 "o 37.6 0136 | 0944 | 1776
\ \ 40.0 0.123 0.882 1.663
E_LGOG'G _ é.\- ‘o 48.0 0.100 0.735 1.389
0.00 &—=—m—8— 56.0 0.080 0.837 1.198
0 20 40 60 80 66.0 0.087 | 0566 | 1.056
Input Voltage [V] - - - -
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ N _
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Model CES481504
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph — A—— InputVolt. 40V | 2 Values
---fF-- |InputVolt. 48V
—-—O0—-- InputVolt. 60V Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 40[V] 48[V] 60[V]
40 \ 0.0 0.121 0.100 0.088
< \ 0.8 0.422 0.351 0.291
g ., N 16 0729 | 0607 | 0.497
§ ' ] 2.4 1.041 | 0866 | 0.705
= N 3.2 1354 | 1128 | 0914
g20 = 4.0 1663 | 1.389 | 1.126
I - Rl . . . .
/{ (-0 4.4 1.831 1.525 1.232
1.0 __,_g I § _ - ~ -
e ZHEE A = - - -
0.0 B _ - N -
0.0 1.0 2.0 3.0 4.0 _ " ~ _
Load Current [A]

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

Model CES48150-4
Temperature 25°C
" Item Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —aA—— InputVolt. 40V | 2 Values
---EF-- InputVolt. 48V
—-—O—-- InputVolt. 60V Load Input Power [W]
100 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 40[V] 48[V] 60[V]
80 \\ 0.0 4.91 4.80 5.31
= \ a 038 1690 16.90| 1751
5 o j DE 16 2022 2021| 2989
3 L& 2.4 4170 4160 4230
0.,
= 7 N\ 3.2 54.10| 5420 55.00
o 40 & .,
= e \\ 4.0 66.52 66.70 67.60
N 4.4 73.20 73.00 73.50
20 N —- - - -
. N\ — - - -
0 A\ - : : :
0.0 1.0 20 3.0 4.0 _ - R -
Load Current [A]
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Model CES48150-4
Temperature 25°C

ltemn Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object
1.Graph 2 Values

---F+-- Load 50%
—4—— Load 100% Input Efficiency
100 N N Voltage %]
< N V] Load 50% Load 100%

92 N A ~ — - -
< 84 5 Q AlE. \}r - 39 85.4 90.3
: \\ \\ 40 85.5 90.4
2 76 : 48 85.6 90.6
o N\ . .
S gs ! N\ 52 85.1 90.2
i i\ b\ 60 838 89.1

60 Y N 66 82.6 88.4

N — - -
52 X
N\ O — _ n
" N N
20 40 60 . 80
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
BC-10168
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Model CES48150-4
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— InputVolt. 40V | 2. Values
--~EF-- InputVolt 48V
——O—-- InputVolt. 60V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Veolt.
\\ [Al 40[V] 48[V] 60[V]
92 - 0.0 - - -
< 84 BTN 0.8 722 | 723 | 697
°-; ///E', AN 16 82.9 83.0 81.1
g 78 — 7 » 24 | 87.0 87.1 85.7
g 68 & N 3.2 89.2 89.0 87.7
i A\ 40 90.4 906 | 89.1
60 t\ 4.4 90.5 90.8 90.1
. N — - N -
52 ‘\\ — - - -
44 — - - -
0.0 1.0 2.0 3.0 4.0 _ R - -
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model CES481504
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +15V4A
1.Graph 2.Values
---B--- Load 50%
—=—— Load 100% Input Output Voltage
Voltage vl
15.30 \\ \} I\ Load 50% | Load 100%
<
1520 o N 38 15.053 15.053
= N \ 39 15.053 15.053
o 15.10 N 40 15.053 15.053
= - E— A . i
£ 1500 < \ 48 15.053 15.053
5 N > 52 15.053 15.053
= 1490 2
S AN N\ 60 15.053 15.053
14.80 < . 5.0
N N 66 15.053 16.0563
14.70 > N — - '
‘ N . - - -
14.60 AN
20 40 60 80
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
- 6 - BC-10168
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Model CES48150-4
Temperature 25°C
ltem Lead Regulation Testing Circuitry Figure A
Object +15V4A
1.Graph ——aA—— Input Volt. 40V | 2.Values
---E+-- |InputVolt 48V
—-—0—-- InputVolt. 60V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
15.30 \\ [Al 40[V] 48[V] 60[V]
15.20 N 0.0 15.052 15.053 15.053
— - \
% 3 0.8 156.053 15.053 15.053
o 15.10
8 I » = N 1.6 15.053 15.053 16.0653
g 15.00 \\ 2.4 15.053 15.053 15.053
5 N 3.2 15.053 | 15.053 | 15.053
£ 1490 \
8 ) 4.0 15.053 15.063 15.053
14.80 § 4.4 15.053 15.053 15.053
N — - - -
14.70 N — - - -
14.60 \ — - - -
0.0 1.0 2.0 3.0 4.0 _ ~ _ _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 7 - BC-10168
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Model CES481504

ltem Dynamic Load Response

Temperature 25°C

Testing Circuitry  Figure A

Object +19V4AA

Input Volt. 43 V

Cycle 5 mS
;. £, = 50ps
Load Current
t, t,
Min. Load (QA) <«
Load 100% (4A)
" -
100mv/div
100ys/div 200ps/div
Min. Load (0A) «——
Load 50% (2A)
100mV/div
200us/div 100us/div
Load 50% (2A) +—
Load 100% (4A)
. f . Y
\\_ﬂd""
100mVv/div
100ps/div 100pus/div
BC-10168
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Load Current [A]

Measured by 100 MHz Oscilloscope.

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

Ripple [mVp-p]

Fig.Complex Ripple Wave Form

Ripple Voltage is shown as p-p in the figure below.

Model CES48150-4
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +15V4A
1.Graph 2 Values
—A— inputVolt. 40V
—=—0—-- InputVolt. 60V Load Ripple Voltage [mV]
100 Current [nput Volt. Input Volt.
N Al 40 [V] 60 [V]
— e N 0.0 12 18
> ™~
E \\ 1.0 13 18
% 50 S 20 14 19
= 3.0 14 19
Z 0 4.0 14 19
_% S~ 4.4 14 19
T [~
\ _— - -
20 oo = -—--—Y—--—-—u—-}w&)-——-o — N 3
A_ ymty Ld ek \‘A l:l
0 N — - -
0.0 1.0 2.0 3.0 4.0 - _ -

BC-10168
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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 to AC Input Line
T2: Due to Switching
Ripple-Noise
—siae 12 [mVpp]

T1

Sy
-

N

Fig. Complex Ripple Wave Form

Model CES48150-4
Temperature 25°C
ftem Ripple-Noise Testing Circuitry  Figure A
Object +15V4A
1.Graph 2 Values
—2A— InputVolt. 40V
—-—0—-- InputVolt. 60V Load Ripple-Noise [mV]
100 — Current Input Volt. Input Volt.
% — Al 40V] 60 V]
80 3 0.0 16 24
Z 1 < 1.0 18 24
— N \
2 60 ~] 2.0 20 24
5] b 3.0 22 25
Z 50
$ S 4.0 24 28
& 40 ~ 4.4 24 31
30 S0
== g Sy — _ -
20 A —< - R -
™~
10 Y — - -
0 N - _ -
0 1 2 3 4 5 _ - -

10 - BC-10168
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Model CES48150-4
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +15V4A
1.Graph 2. Values
---E+-- Load 50%
, —4—— Load 100% Ambient Ripple Voltage
50 s Temperature fmv]
N\ . r°cl Load 50% | Load 100%
— \\ -40 16 18
£ N N -20 16 16
<
o 20 N, 0 16 16
o )
= N 10 16 16
> 20 16 16
o 20 Y AN 25 16 16
- < N 30 16 16
10 < 40 16 16
s N 60 16 16
N \
0 85 16 16
80 -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.
- 1 - BC-10168
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Model CES48150-4

ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +15V4A
1.Graph —2A—— InputVolt. 40V | 2 Values
-~=fF-~ |InputVolt. 48V
—-—0—-~ |nputVolt. 60V Ambient Output Voltage [V]-
. Temperature | Input Volt. | Input Volt. | Input Volt.
15.40 N [°C] 40[V] 48[V] 60[V]
15.30 N -40 15.081 | 15.081 | 15.082
— g \
= NS s -30 15.080 | 15.080 | 15.080
L(h)
= 15.20 N 3. 0 15.073 | 15.073 | 15.073
S 15.10 ! - 10 15.069 | 15.069 | 15.069
5 BN 20 15.064 | 15.064 | 15.064
5 1o N i 25 15.061 | 15.061 | 15.061
14.90 o :\ ~ 30 15.058 | 15.057 | 15.057
< 40 15.050 | 15.050 | 15.049
14.80
[\ \ 60 15.033 | 15.033 | 15.032
14.70 N = 85 15.006 | 15.005 | 15.004
60 -20 20 60 100 — n - _

Ambient Temperature [°C]
Load 100%

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

_ 12 - BC-10168
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Model CES481504
ltem Oufput Voltage Accuracy Testing Circuifry Figure A
Object +15V4A
1.Output 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 : 40 - 60V
load Current : 0 - 4A
* Output Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = % 100
Rated Output Voltage
2 Values
" Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] CurrentfA] | Voltage[V] | Value [mV] | Ration [%]
i ] 4 15.082
Maximum Voitage -4 60 +39 103
Minimum Voltage 86 60 4 15.004
- 13 - BC-10168
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Model CES48150-4
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] \Y|
_ 1520 0.0 15.058
>
= 1510 0.5 15.053
o 1.0 15.053
9 1500 2.0 15.053
"Es‘L 14.90 3.0 15.053
8 14.80 4.0 15.053
5.0 15.053
14.70 8.0 15.053
14.60 7.0 15.053
0 2 4 6 8 10 8.0 15.063
Time [H]
Input Volt. 48V
Load 100%
- 14 - BC-10168
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Model CES48150-4
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +15V4A
1.Graph Input Volt. 48V
[ Load 50% ]
Output
Volt. 1
[2vidiv] ]
0|l
Output
Volt. ]
[2Vidiv]
0
Input
Volf,
0 . NP : . .
[10Vv/div] Time [50mS/div] Time [10mS/div]
2 Values [mS]
Load Time Td Tr Ts Th Tf
50 % 18.8 10.0 28.8 0.2 1.9
100 % 18.8 10.3 29.1 0.1 0.9
90% |
QOutput — N —————————— N
Volt. 10% / ! \
ikt lekni—— 1P————1 B ki
M -~
] 1
Input ___| | |
Volt. I I
Td Tr i Th| Tf
<> I <>
[
Ts o
< P 1l
- 15 - BC-10168
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Model CES48150-4
Minimum [nput Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
QObject +15V4A
1.Graph 2 Values
---E+-- Load 50%
—2&—— Load 100% Ambient Input Voltage
N Temperature I\
\\ b [°C] Load 50% | Load 100%
40 X -40 35.2 35.4
E o7 PR —— Bl -30 35.5 35.4
N\ \\ 0 35.7 3586
> 30 N . .
§ \\ 10 357 359
2 29 N N 20 35.9 36.1
5 N 25 36.1 36.1
N\ O 30 36.1 36.1
10 N\ N 40 36.3 36.2
\\ N 60 36.5 36.7
0 85 36.9 36.9
-60 20 20 60 100 — N -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10168




SEEH

— CO$EL

Model CES48150-4
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object | +15V4A '
1.Graph ———— InputVolt. 40V | 2.Values
Input Volt. 48V
— |nput Volt. 60V Output - Load Current [A]
20 Voltage input Volt. | InputVoit. | Input Volt.
V] 40[V] 48[V] 60[Vv]
=]
18 = 15.0 5.57 5.33 5.54
= S 14.3 5.31 506| 525
) =~
E 12 13.5 5.57 5.33 5.54
>° \ - 12.0 : 4'82. 4.73 4.81
‘g 8 M 10.5 467 4.65 4.74
3 8.0 4.62 465 4.84
4 7.5 461 4.72 4.90
6.0 4.65 4.79 4.94
1} - - - -
0 2 4 6 _ _ _ _
Load Current [A] — - - -
Note: Slanted line shows the range of the rated - - - -

load current.

17 - BC-10168
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Model CES48150-4
ltem Overvoltage Protection Testing Circuitry  Figure A
Obiject +15V4A
1.Graph —A—— InputVoit. 40V [ 2.Values
---BEF-- InputVolt. 48V
—:—C—-~ InputVolt. 60V Ambient Operating Point [V]
20.0 Temperature | InputVolt. | InputVolt. | Input Volt.
\ [°C] 40[V] 48[V] 80[V]
-40 18.28 18.28 18.28
% \ \ -30 18.27 18.27 18.27
£ 190 \ 0 18.18 18.18 18.18
o N
o N N 10 18.17 18.17 18.17
£
5 ey | A 20 18.13| 18.13]| 18.13
2 a0 N\ N 25 18.13 18.13 18.13
o - r
\\ 30 18.12 18.12 18.12
\ 40 18.07 18.07 18.07
N\ NN 60 18.03| 18.03| 18.03
17.0 85 17.94 17.94 17.94
60 20 20 80 100 . N ; N

Ambient Temperature [°C]

Load 0%

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

18 - BC-10168
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Temperature Chamber
Becronc | (1| | 1 .
» Switch > ) Power Supply £ p| Electronic adl
Power Meter -
Supply Oscilloscope
A
¥ J
P Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
Input Pin Qutput Pin
Measuring
board
+VIN +VOUT o
+5 :)
DC ; c2
RC p—
Input 50V Load
c1 22uF
220uF S ne |
VIN VOUT 'e;
: “““““““ A
1.5m 5092 : E Oscilloscope
Coaxial cable ! i Bw:100MHz
] RjT
[ 50m | !
< | Tl
; | R=509
U ____1C=00MWF
Figure B

19 BC-10168




