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Model CES48120-6
Temperature 25°C
item Input Current (by Input Voitage) Testing Circuitry Figure A
Object
1.Graph ——2A—— Load 100% | 2.Values
---B+-- Load 50%
——0—- Load 0% Input Input Current
5.0 Voltage (Al
\ \ I\ Load 0% |Load 50%)]Load 100%
40 \\ \ 0 0.000 0.000 0.000
< \ 8 0.000 0.000 0.000
€ 1 16 0.000 0.000 0.000
g 3.0
5 N 24 0.000 0.000 0.000
g 33 0000 | 0.000 | 0000
g2 : A . 34 0.089 | 1.167 | 2.303
N 36 0.087 1.111 2.185
1.0 B 40 0079 | 1.002 | 1.966
48 0.074 0.844 1.648
00 A8 88— = M— 60 0.070 0.688 1.330
0 20 40 60 80 70 0068 [ 0599 [ 1.152
Input Voltage [V] 76 0.067 0.557 1.066
80 0.066 0.532 1.016
Note: Slanted line shows the range of the rated - - - -
input voltage. _ _ _ N
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Note: Slanted line shows the range of the rated
load current.

Model CES48120-6
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——2A—— InputVolt. 36V | 2.Values
---g-- InputVolt. 48V
—-—O0—'~ InputVolt. 76V Load input Current [A]
Current Input Volt. | Input Volt. | Input Volt.
\ [A] 36[V] 48[V] 76[V]
4 \ 0.0 0.087 0.073 0.066
T \ 10 0420 | 0328 | 0228
f.:'; \ 2.0 0.764 0.5684 0.393
§ \ 3.0 1111 | 0844 | 0.557
5, >(A 4.0 1460 | 1110 | 0.724
c .-& 5.0 1.823 1.381 0.894
SR N 6.0 2185 | 1649 [ 1.067
AP ST 6.6 2.408 1.817 1.173
4 6 _ _ _ _
Load Current [A]
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Note: Slanted line shows the range of the rated
load current.

Model CES48120-6
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —~A—— InputVolt. 36V | 2.Values
---fF-- |InputVolt. 48V
—:-—0—-- InputVolt. 76V Load Input Power [W]
120 Current Input Volt. | Input Volt. | Input Volt.
N [A] 36[V] 48[V] 76[V]
A 0.0 3N 3.50 5.02
3 . 1.0 15.10 15.69 17.34
5 o0 2.0 27.41 2793| 2983
F3 P 3.0 39.93| 4051| 4225
a —5
< \ 4.0 5264 | 5322 5504
£ L Z 5.0 6552| 6610| 67.98
 a N 6.0 7867| 79.17| 81.01
e 6.6 86.72| 87.12] 89.01
i /% \ - _ - -
0 — - - _
0 2 4 6 — - " -
Load Current [A]
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Model CES48120-6

Temperature 25°C

Item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2. Values
---fF-~ Load 50%
——2A——— Load 100% |nput Efﬁciency
100 Voltage [%]
N Q V] Load 50% | Load 100%
% N 33 89.6 91.0
— g \ ) 36 89.7 91.1
X N
X = \ 40 89.4 91.1
g e NIRRT 48 88.5 90.6
2 5 4 55 87.6 90.0
L AN y 60 87.0 89.7
80 t } 70 85.6 88.9
-6 \ N 76 84.7 88.5
N 80 84.4 88.0
72
20 40 60 80

Input Voltage [V]

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

Mode! CES48120-6
Temperature 25°C
Iltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A——— Input Volt. 36V | 2.Values
---EF-- InputVolt. 48V
—-=0-—"- Input Volt. 76V Load Efficiency [%)]
100 Current Input Voit. | Input Volt. | Input Volt.
N\ [A] 36[V] 48[V) 76[V]
92 B 0.0 - - -
— 84 /ﬁ' P S i (RN 1.0 795 | 765 | 692
£ o 20 87.3 85.7 80.4
g 76 — X 3.0 89.9 88.6 85.0
;E: 68 4.0 90.9 89.9 87.0
\W 5.0 913 905 88.0
60 6.0 91.2 90.6 88.6
5 N 6.6 91.0 90.6 88.7
N _ _ ~ N
44 - - - -
0 2 4 6 — - - -
Load Current [A}
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Input Voltage [V]

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

Model CES48120-6
Temperature 25°C

item Line Regulation Testing Circuitry Figure A

Object +12V6A
1.Graph 2.Values

---EF-- Load 50%
—2%—— Load 100% Input Output Voltage
Voltage \|

12.30 N \>~ M Load 50% | Load 100%

12.20 L O 33 11.957 11.955
s O 36 11.957 11.955
g, 12.10 40 11.957 11.955
S 1200 N \] 48 11.956 11.954
5 'HPH 55 11.956 11.954
§ 11.90 \ 60 11.956 11.954

11.80 N N 70 11.956 11.954

1170 N N 76 11.956 11.954

\ N 80 11.956 11.953
11.60
20 40 60 80
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Model CES48120-6
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +12V6A
1.Graph —A—— InputVolt. 36V | 2.Values
--~-EF-- InputVolt. 48V
——O—-- InputVolt. 76V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
12.30 \\ [A] 6NV | a8v) | 76[V]
12.20 \ 0.0 11.954 11.954 11.955
) N 1.0 11.954 11.955 11.955
g 2 < 20 [ 11.954 | 11.955 [ 11.955
S 12,00 N 3.0 11.955 | 11.955 | 11.955
5 ¥ - ——8 4.0 11.955 | 11.955 | 11.955
§ 11.90 A 5.0 11.955 | 11.955 | 11.955
11.80 N\ 60 | 11.955 | 11.955 | 11.055
11.70 1\\ 6.6 11.955 11.955 11.955
11.60 — - _ -
] 2 4 6 — . " "

Load Current [A]

Note: Slanted line shows the range of the rated
foad current.
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Model CES48120-6
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +12V6A
Input Volt. 48 V
Cycle 100 mS
t,. t2 = 50us
Load Current j D
t1 t2
Min. Load (0A) «—
Load 100% (6A)
200mV/div
200us/div 200ps/div
Min. Load (0A) «—
Load 50% (3A)
200mV/div
200us/div 200us/div
Load 50% (3A) <—
Load 100% (6A)
200mV/div
200ps/div 200us/div
8 - BC-10036
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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 CES48120-6
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V6A
1.Graph 2 Values
—2A—— |InputVolt. 36V
—-—O—-- InputVolt. 76V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 = Al 36 V] 76 [V]
S 160 N 0.0 15 20
E < 1.0 15 20
= 140 N
o N 2.0 20 20
2 120
S \ 3.0 20 25
£ 100
> N 4.0 20 25
g 8 A 5.0 20 25
60 R 6.0 20 25
40 J 5 6.6 20 30
20 =g o=t - : :
0 ] | I I AN| — _ ~
0 2 4 6 _ _ _
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Model CES48120-6
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12V6A
1.Graph 2.Values
—2A—— InputVolt. 36V
—-—O—-- InputVolt. 76V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \\ (Al 36 [V] 76 [V]
< 160 N\ 0.0 30 40
1.0 35 35
< 140 S 2.0 35 40
8 120 A\ :
k] 100 AN 3.0 40 40
9 N\ 4.0 45 45
Q 80 N
o =0 :
2 o > \>? 5.0 50 55
6.0 55 70
40 ~=g== < 6.6 55 75
20 N - - -
0 - - -
0 4 6 _ _ _
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]
n
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10036
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Model CES48120-6
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V6A
1.Graph 2 Values
---E+-- Load 50%
—24A—— Load 100% Ambient Ripple Voltage
200 Temperature [mV]
180 \\ \\\ [°C] Load 50% | Load 100%
S 160 \\ 40 25 25
£ N -20 20 25
— 140 N N
o 120 N 0 20 25
2 < 25 20 25
> 100 <
° < N 40 20 25
— 80 N AN
& AN 60 25 25
@ 60 X 85 25 25
40 N N - - -
20 : A8 — . .
0 [N ] ] | [ — . .
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-10036
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Model CES48120-6
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V6A
1.Graph —2&A—— InputVolt. 36V | 2.Values
---E--- InputVolt. 48V
—:=0O—"- Input Volt. 76V Ambient Output Voltage [V]
< Temperature | Input Volt. | Input Volt. | Input Vott.
12.30 N [°C] 36[V) 48[V) 76[V]
12.20 \ ) -40 11978 | 11978 | 11.978
i \
= \ 20 11974 | 11.974 | 11.974
g: 12.10 0 11.969 | 11.968 | 11.968
;: 12.00 N . 25 11.957 | 11.956 | 11.956
g AN 40 11.948 | 11.947 | 11.947
gz " N ) 60 11934 | 11.932 | 11.932
11.80 N N 85 11.909 | 11.907 | 11.906
N - - - -
11.70
11.60 AN - - - -
-60 -20 20 60 100 _ _ _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10036
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Model CES48120-6
item Output Voltage Accuracy Testing Circuitry _ Figure A
Object +12V6A
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 - 6A
* 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] CurrentfA] | Voltage[V] | Value [mV] | Ration [%]
i V -40 76 6 11.978
M.a).(lmum oltage +36 +0.3
Minimum Voltage 85 76 6 11.906
- 13 - BC-10036
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Model CES48120-6
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +12V6A
1.Graph 2 Values
Time since Output
start Volitage
12.30 [H] V]
12.20 0.0 11.957
% 12.10 0.5 11.953
o 1.0 11.953
2 1200
g - 2.0 11.953
‘g‘_ 11.90 30 11.953
3 11.80 4.0 11.953
50 11.953
1.70 6.0 11.953
11.60 7.0 11.953
0 2 4 6 10 8.0 11.953
Time [H]
Input Volt. 48V
Load 100%
- 14 - BC-10036




—_CO$EL

ZSEEH

Modei CES48120-6
Temperature 25°C
item Rise and Fall Time Testing Circuitry Figure A
Object +12V6A
1.Graph Input Volt. 48V
[ Load 50% ]
i |
Output 1
Volt. 1
[2vidiv]|
1
0
[ Load 100%
Output
Voilt.
[2vidivi|
0
Input
Volt.
0 - - . -
[10V/div] Time [20mS/div] Time {20mS/div]
2.Values _[mS
Load Time Td Tr Ts Th Tf
50 % 179 8.4 26.3 24 06
100 % 18.0 8.5 26.5 1.2 0.3
0,
Output _._99."’__..____.:i ______
Volt. 10% / H \
S ——————= {E——=—- i ik
Input ﬁ' l
Volt. , l
Td Tr T Th| T
<—D>|<—> I <Ol<—>
I
T 5 i
- 15 - BC-10036
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Model CES48120-6
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry Figure A
Object +12V6A
1.Graph 2 Values
---f-- Load 50%
—4A—— Load 100% Ambient Input Voltage
Temperature \"]|
\\ ™ [°C] Load 50% | Load 100%
40 \ -40 30.9 31.0
S < \* -20 311 31.2
2 30 0 31.3 314
g N \ 25 315 316
< N
= 20 N\ 40 31.7 31.8
E \ . 60 31.9 320
N\ ] 85 32.1 32.1
10
N \ - : :
\\ \ N -— - -
0 - - -
-60 -20 20 60 100 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10036




TEEH

— CO$EL

Model CES48120-6

Temperature 25°C

Load Current [A]

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

Item Overcurrent Protection Testing Circuitry Figure A
Object +12V6A
1.Graph ——— InputVolt. 36V | 2.Values
Input Volt. 48V
Input Volt. 76V Output Load Current [A]
Voltage Input Volt. | Input Volt. | Input Volt.
=N
N M 36[V] 48[V] 76(V]
12 N 12.0 8.20 7.90 7.80
= 11.4 8.19 7.84 7.79
g s i 10.8 803| 7771|7177
S 9.6 7.78 7.66 7.78
H 8.4 7.63 7.62 7.82
e 4 7.2 7.53 7.59 7.86
0 - - - -
0 2 4 6 8 10

17 - BC-10036
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Model CES48120-6
Item Overvoltage Protection Testing Circuitry Figure A
Object +12V6A
1.Graph —~A—— Input Volt. 36V | 2.Values
---EF-- InputVolt. 48V
—'=0—- InputVolt. 76V Ambient Operating Point [V]
17 Temperature | Input Volt. { input Volt. | Input Volt.
\ N [°C] 36[V] 48[V] 76[V]
\\ -40 14.50 14.50 14.50
= 18 -20 1449 1449] 1449
£ N \ 0 1449 1449 1449
‘}c,, . N \ 25 1448| 1448| 1448
5 N 40 1448| 1448 1447
2 St a——a——y 60 1446 14.46| 1446
14 J 85 1442 1442 1442
\ N _ - B N
< - ; - _
13 \ - - - -
60 -20 20 60 100 _ _ _ _

Ambient Temperature [°C]
Load 0%

Note: Slanted line shows the range of the rated
ambient temperature.
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Temperature Chamber
RIR] | eeewonc | |COOC Electronic
P Switch »3 Power Supply > adl .
DC Power [~ DC Load 14174
Supply Power Meter Gscilloscope
P Relay Unit J
DVM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT e
+S
+
DC RC €2 | —
Input . 22uF Load
1
33uF S / |
-VIN -VOUT <
o 1
1.5m 50Q : L{ Oscilloscope
Coaxial cable : R Bw:100MHz
| ¢ 50mll): ' :

i cli
: | R=50Q
! » C=0.01uF

Figure B
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