CO$EL

TEST DATA OF CES48120-7P

Regulated DC Power Supply
Jan 13, 2009

k”
Approved by . G amirn. Do

Tatsuya Mano ¢ Design Manager

Prepared by : Wo‘ Ao

Yuho Kamon Design Engineer

COSEL CO.,LTD.



— CO$EL

CONTENTS

1.Input Current (by Input Voltage) « + + = - =+ v e v e e v v o vt el
2.Input Current (by Load Current} - - -« =« = s e e e v o v v v v v w L
3.Input Power (by Load Current) - = = = = = = =+ o v s v v v e e o aa
4. Efficiency (by Input Voltage) - = - « <« « v v v m e i e .
S.Efficiency (by Load Current) » « = » =« v v v v s n i e e e i n
6.Line Regulation ...............................
7loadRegulation - - - =+ =+ s v s s e il i
8.Dynamic Load RESpoNSe + =+ =« =+ =+ o s s e i h it
9.Ripple Voltage (by Load Current) « » « = =« = = = s s v 0 e v v 0 v v vt
10.Ripple-NoiSE « = + =+ =+« v o v i e e
11.Ripple Voltage (by Ambient Temperature) - « « =« + « « s s s 0 o o o -
12.Ambient Temperature Drift - - - - = = =« =+ o v o e m e a i e e i a
13.0utput Voltage AcCUragy - » « =+« =+« s vt = s s st s
14. Time Lapse Drlft ...............................
15.RiSE and Fa" Tlme .............................
16.Minimum Input Voltage for Regulated Output Voliage - + - = » » + » » +
i17.0vercurrent Protection « « = = = = = = = = = s s s s mm s e
18.0Overvoltage Protection = » » » + » v v v v v v v v i v i v s
19.Figure of Testing Circuitry = =« = » = » v v o v v v v v v v e e
(Final Page 19)

BC-10233




— CO$EL

Model CES48120-7P
Temperature 25°C
lem Input Current {by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph —A—— load 100% | 2.Values
---FF-- Load 50%
—-—0—-- Load 0% Input Input Current
5.0 Voltage [A]
:: ~>\ \| Load 0% |l.oad 50%)|Load 100%
4.0 \\‘ \\ 0.0 0.000 0.000 0.000
< N : \\ 8.0 0.000 0.000 0.000
5 30 N AN 16.0 0.000 | 0000 | 0.000
g 4 \ 240 0.000 0.000 0.000
= N N 33.0 0.000 | 0.000 | 0.000
g 20 N B N 33.8 0.101 | 1.373 | 2.728
- :{‘\\ \"‘\g N 360 | 0105 | 1.300 | 2564
1.0 RB-..l *\::% ' - ' '
N S S i) 40.0 0.105 1.178 2.308
3 48.0 0.104 0.997 1.916
0.0 M—& —p g ol =00 60.0 0102 | 0.814 | 1.557
0 20 40 60 80 70.0 0.102 0.713 1.349
Input Voltage {V] 76.0 0.102 0.664 1.250
80.0 0.102 0.638 1.192
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.

Model CES48120-7P
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph — A InputVolt. 36V | 2.Values
---F+-- Input Volt. 48V
- — 00—~ InputVolt. 7BV Load Input Current [A]
5.0 Current Input Volt. | Input Volt. | Input Volt.
\}: [A] 36[V] 48[V] 76[V]
4.0 N 0.0 0.104 | 0101 | 0.101
:5“: N\ 1.0 0.441 0.354 0.260
& 20 \ 2.0 0783 | 0610 | 0.420
3 N\ 3.0 1130 | 0.868 | 0.583
5 . e 4.0 1482 | 1.130 | 0746
£ (__.EEI"’::\ 5.0 1.836 1.395 0.912
- N @ 6.0 2.200 1.664 1.081
1.0 e " 7.0 2564 | 1918 | 1.250
T A 7.7 2830 | 2130 | 1.371
0.0 - - - -
0 2 4 ] 8 - . R .
Load Current [A]
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Model CES48120-7P
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph — A InputVolt. 36V [2.Vaiues
---E-- InputVolt. 48V
———-~- InputVolt. 76V Load Input Power [W]
200 Current Input Volt. | Input Volt. | Input Volt.
:\ [A] 36[V] 48[V] 76[V]
N 0.0 38 49 7.7
= 150 AN 1.0 15.9 17.0 19.8
5 \\ 2.0 28.2 293 [ 320
g 3.0 407| 417| 444
. 100 8
5 ﬁ)@/ 4.0 53.2 54.2 56.8
£ AT 5.0 66.1 66.9| 69.4
50 4/3/ N 6.0 791| 797| 822
Mﬁf/ \\ 7.0 923 92.4 95.2
EF"’{'W ‘ N 7.7 101.8 102.1 104.3
0 I — - - -
0 4 6 8 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model CES48120-7P
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2 Values
---FF-- Load 50%
—A—— Load 100% Input Efficiency
100 N Voltage [%]
) N vV Load 50% Load 100%
% N N 33 89.9 91.3
— N ™, 36 89.7 914
£ % A TA R 40 89.2 91.3
> g8 NG - —\iiﬂ:ﬂ\ - :
2 o N 48 87.8 90.9
L(}] i
© AN 55 86.8 90.5
Y 84 ""“"t{l
Ll N & 60 86.0 90.2
80 N N 70 84.1 89.2
76 N O 76 83.2 88.7
N N
N 80 82.3 88.3
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.

Model CES48120-7P
Temperature 25°C
ltem Efficiency {by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A— InputVolt 36V | 2.Values
---F+-- InputVolt 48V
—-=0~—-- InputVolt. 76V Load Efficiency [%]
100 ‘ Current Input Volt. { Input Volt. | Input Volt.
0 ,\\‘ [A] 36[V] 48[V] 76[V]
5 ==t 0.0 - - -
< o éa,/f{/i” o= \:' 1.0 764 | 713 | 611
= /_xf’ ] 2.0 85.5 82.3 75.3
s 76 179 ~ 3.0 88.7 86.7 81.3
S e Ty N\ 4.0 90.4 88.7 84.6
i / AN 5.0 908 | 897 | 865
h
60 3 6.0 811 90.4 876
52 Q 7.0 91.0 90.9 88.2
\ 7.7 90.8 90.5 88.6
" at — - - -
o 2 4 6 8 - - - -
Load Current [A]
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input Voltage [V]

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

Mode! CES48120-7P
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object +H12V7A
1.Graph 2.Values
---EF-- Load 50%
——A—— Load 100% Input Output Voltage
N : Voltage vl
12.30 N N V] Load 50% | Load 100%
_ 1220 8 \: 33 12.000 12,000
bl A 36 12.000 12.000
2 1210
S N 40 12.000 12.000
S 12,00 A B BB N 48 12.000 12.000
2 o0 N N 55 12.000 11.999
g ' 60 12.000 11.999
11.80 ) ,\C 70 12.000 11.998
L R 76 12.000 11.998
11.70 &N A
3 80 12.000 11.998
11.60
20 40 60 80
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Model CES48120-7P
Temperature 25°C
ltem Load Regulaficn Testing Circuitry  Figure A
Object +12V7A
1.Graph —A——— InputVolt. 36V | 2. Values
---FF~~- InputVolt. 48V
— —0—-- IpputVolt. 76V Load Output Voltage [V]
‘ \ Current Input Volt. | Input Volt. | Input Volt.
12.30 N [A] 36[V] 48[V] 76[V]
12.20 \: 0.0 12.000 | 12.000 | 11.999
% N 1.0 12.000 | 12.000 | 11.999
o 1210 N 2.0 12.000 | 12.000 | 11.999
S 1200 BB mm e g 3.0 12.000 | 12.000 | 11.999
5 R 4.0 12.000 | 12.000 | 11.999
= 11.90 2
3 5.0 12.000 | 12.000 | 11.999
11.80 :\\ 6.0 12.000 12.000 11.999
1170 N 7.0 12.000 | 12.000 | 11.998
' A 7.7 12.000 | 12.000 | 11.998
11.60 N - - - -
0 2 4 6 8 - - - -
Load Current [A]
Note: Sianted line shows the range of the rated
load current.
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Model CES48120-7P
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +12V7A
Input Volt. 48 Vv
Cycle 5 mS
t;. 1, = 50us
Load Current
t1 tZ
Min. Load (0A) e
Load 100% (7A)
500mv/div
200ps/div 200ps/div
Min. Load (0A) «——
Load 50% (3.5A)
500mV/div
200us/div 200us/div
Load 50% (3.5A) +——
Load 100% (7A)
L A
500mVidiv
200pus/div- 200us/div
- 8 - BC-10233
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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

Model CES48120-7P
Temperature 25°C
Htem Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Object +12V7A
1.Graph 2 Values
—A—— InputVolt. 36V
—-—0—-- InputVolt. 76V Load Ripple Voltage [mV]
200 N Current Input Volt. Input Volt.
180 \:“ [A] 36 V] 76 [V]
E, 140 \x 1.0 30 45
m N
& 120 AN 2.0 30 45
= BN 3.0 30 45
° g 4.0 30 45
& \\ 5.0 30 45
e 60 6.0 30 45
40 B0 0—0.—6 — 06 —0—& 0
iy pisy sy o [+ posy pony 2 z ray 7-0 30 45
20 > 7.7 30 45
0 - - -
o 2 4 6 8 _ - -
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Model CES48120-7P
_ Temperature 25°C
Iltemn Ripple-Naise Testing Circuitry  Figure B
Object +H2VT7A
1.Graph 2. Values
—&A— Input Volt. 36V
—-—0—-- InputVoit. 76V load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \:* [A] 36 [V] 76 [V]
160 ™, 0.0 35 50
E 140 Ny 10 35 50
8 120 \\‘ 2.0 35 50
Q
2 100 3.0 35 50
g AN 4.0 35 50
= N 5.0 35 50
GO D—O 6.0 35 50
40 AN
L.l_'"_%__ (=) [ 23 i) 24 Y 7.0 35 50
20 .:‘ 7.7 35 50
0 — - -
0 2 4 6 8 - - -

Load Current [A]

Measured by 20 MHz Oscilloscope.

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

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

Ripple
Noise[mVp-p]

Fig.Complex Ripple Noise Wave Form
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1M1 -

Model CES48120-7P
ltem Ripple Veltage {by Ambient Temp.) Testing Circuitry Figure B
Object +12V7A
1.Graph 2.Values
--~EF-- Load 50%
——&—— Load 100% Ambient Ripple Voltage
200 < Temperature [mV]
180 \\‘:« \:1 [°C] Load 50% | Load 100%
= 160 \\: LY -40 45 45
E 140 N -20 40 40
S N
% 120 AN N C 35 35
£ - N 25 40 40
g 100
G, < ] 30 40 40
—_— 80 LY
o ~ = 40 40 40
. 60 \ ) 40 40
40 — P8 85 40 40
20 S A\
-, P - - -
0 AN ~ n -
-80 -20 20 60 100 — - -
Ambient Temperature [°C]
Input Volt. 48V
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10233




— CO$EL

12

Model CES48120-7P
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Obiject +12V7A
1.Graph — A InputVolt. 38V | 2.Values
---B-- InputVolt. 48V
—:—0—-- InputVolt. 76V Ambient Output Voltage [V]
N N Temperature | Input Volt. | nput Volt. | Input Volt.
12.30 N N [°C] 36[V] 48[V1 | 78[V]
12.20 > \ ) -40 12.000 | 12.000 | 11.999
) N N
% N \ 20 12.004 | 12.004 | 12.004
g 1210 N S 0 12,005 | 12.005 | 12.004
£ 1200 | —a—a—=n— 25 12.002 | 12.000 | 12.000
5 AN R 40 11.997 | t1.996 | 11.995
£ 1190 S
a N 50 11.993 | 11.992 | 11.991
11.80 . \ 60 11.988 | 11.987 | 11.984
N AN
\\ K - - - -
11.70 N N — - - -
11.60 AN = - - R
60 20 20 60 100 _ - _ _
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10233




— CO$EL

Model CES48120-7P
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +H12V7A

1.0utput Voltage Accuracy

Temperature : -40 - 85°C
InputVoltage : 36 - 76V
Load Current : 0 - 7A

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.

* Qutput Voltage Accuracy = *(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voliage Accuracy

* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2 Values
lte Temperature| Input Output Output Voltage Accuracy
m
[°C] Voltage[V] Current{A] | Voltage[V] | Value [mV] | Ration [%]

i 48 .005
Maximum Voltage 0 0 12 11 10,1
Minimum Voltage 60 76 7 11.984

BC-10233




__co$EeL

Model CES48120-7P
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry _Figure A
Object +12V7A
1.Graph 2. Values
Time since Quiput
start Voltage
12.30 [H] V]
12.20 0.0 12.003
>
= 1210 0.5 12.000
=3 1.0 12.000
g 1200 2.0 12.000
*g" 11.90 3.0 12.000
8 11.80 4.0 12.000
5.0 12.000
.70 6.0 12.000
11.80 7.0 12.000
0 2 4 6 10 8.0 12.000
Time [H]
Input Volt. 48V
Load 100%

14 -
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Model CES48120-7P
Temperature 25°C
ltem Rise and Fall Time Testing Circuitrty  Figure A
Object +12V7A
1.Graph Input Volt. 48V
[ Load 50%
Output T
Volt. L "
[2vidiv] |}
0 L
Load 100%
Output
Volt.
Rvidivl{|
0
Input
Volt.
0
[10Vdiv] Time [10mS/div] Time [10mS/div]
2 Values [mS]
Load Time Td Tr Ts Th Tf
50 % 5.2 0.6 5.8 0.9 0.5
100 % 5.2 1.1 6.3 0.5 0.3
90% 11
Qutput —_—— e ——
Volt. 10% / Il \
AT T TR
J |
Input ___| I I
Volt. .
Td Tr I Th| Tf
< by P Sy, . N e
P Ts - o
< > I

- 15 - BC-10233
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Model CES48120-7P
Minimum Input Voltage
item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V7A
1.Graph 2.Values
---f~- Load 50%
—#A—— Load 100% Ambient Input Voltage
N Temperature Vil
\f \ [°C] Load 50% | Load 100%
40 \ \ -40 31.9 31.9
> 2 . -20 320 321
2 % E\L% - 54\5\@ 0 32.2 322
§ AN N 25 32.2 32.2
= 0 N N 40 323 32.2
o
£ N\ N 50 32.3 32.2
10 \\\: \\i — - -
AN AN
Ay - - -
S AN - : :
-60 -20 20 60 100 - - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
16 BC-10233
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Model CES48120-7P
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object HI2VTA
1.Graph Input Volt. 36V | 2.Values
Input Volt. 48V
Input Volt. 76V Output Load Current [A]
Voltage Input Volt. | Input Velt. | Input Volt.
.
12 = [V] 36V] | 48V | 76[V]
_ N 12.0 7.03 7.03 7.03
2. 11.4 8.10 8.20 8.29
E 8 10.8 8.03 8.15 8.25
S 9.6 7.98 8.09 8.25
3 8.4 7.98 8.09 8.26
5 4 _ - - .
O
0 - - - -
0 2 4 8 10 _ ~ _ _
Load Current [A] _ - - _
Note: Slanted line shows the range of the rated - - - -
load current.
Intermittent operation occurs when the output
voltage is from 8.4V to OV.
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Model CES48120-7P
item Overvoltage Protection Testing Circuitry  Figure A
Object +12V7A
1.Graph —A—— InputVolt. 38V | 2.Values
---BEF-- |InputVolt. 48V
——C—-- Input Volt. 76V Ambient Operating Point [V]
Temperature | InputVolt. | InputVolt. | Input Volt.
17.1 \\ AN o
N \\ [°C] 36[V] 43[V] 76]V]
S 161 Q N -40 1507 | 14.96| 1487
= N . 20 15.06 14.95 14.87
§ B A 0 15.11 14.94| 1486
o 14.1 \ \\ 25 15.12 14.93 14.85
g . &Y R 40 1511] 1492 14384
gL ' N 50 15.11 14.92 14.83
121 b‘ \} 60 15.10 - 14.91 14.77
S R - - - -
111 N N — - - -
101 A\ - - - -
B0 -20 20 60 100 —_ - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature,
BC-10233
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Temperature Chamber
Eectonic | |1 .
> Swiich > P& Power Supply f== » Electronic _arpgp
DC Power Power Meter ) DC Load
Supply ) Oscilloscope
A
\ 4
»|  Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
HVIN +VOUT o
+S ¢
DC ; cz
RC
Input 50V Load
C1 Y 22uF
220u
VIN -VOUT
=TTy
1.5m50Q : : Oscllloscope
Coaxial cable 1 : Bw:100MHz
1 R\,
| E 50m!!§ | 1 ]
: cl!
t
: ! 1 R=50Q
b 1 C=0.01uF
Figure B
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