sERH
CO$EL

TEST DATA OF CQS48050-28

Regulated DC Power Supply
Dec. 29, 2006

=
Approved by : (/@,M %MJQ/

Tatsuya Man Design Manager

O ,
Prepared by : /24 ul Dipudeia

Takashi Mizuhara Design Engineer

COSEL CO.,LTD.



ZSEEH

— CD$EL

CONTENTS

1.Input Current (by Input Voltage) = = « = =« » s e cm v e v v e oeee e
2.Input Current (by Load Current) =« « » c = s v o v v oo e v v i e
3.Input Power (by Load Current) = =« » = = s oo e i n e e
4.EfﬁCiency (by |nput Vo'tage) ..........................
5_Efficiency (by Load Cun-ent) ..........................
6.Line Regl“ation .................................
7.Load Regu|ati°n .................................
8_Dynamic Load Response ............................
9.Ripple Voltage (by Load Current) = = = = = =« v e om v e e e oo n e e
10Rlpp|e-NOIse ...................................
11.Ripple Voltage (by Ambient Temperature) - » =« « » ==« e v v e v v ns
12Amblent Temperature Drift - « = =« c « c v ¢ e et st e i e
13output V°|tage Accuracy ...........................
14.Time Lapse Drift - « = =« ¢« ¢ 0t e et it c i s ittt
15.Riseand Fall Time + + » = « = = =« ¢+ o o v v v v v e vttt v v ot s v v e
16.Minimum Input Voltage for Regulated Output Voltage - - - - - - - - - - -
17.0vercurrent Protection + + = - -+ = = « ¢ s« v v v ettt s i b i s s
18.overO|tage Protection » = + « + + ¢ ¢« ¢ ¢ e o v et v sttt e oo
19.Figure of Testing Circuitry ...........................
(Final Page 19)

BC-10075




SEEH

— CO$EL

Model CQS48050-28

Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Obiject
1.Graph ——A—— Load 100% | 2.Values
---E+-- Load 50%
—=0—-- Load 0% Input Input Current
10 Voltage [A]
L} \ \Y| Load 0% |Load 50%|Load 100%
8 \\ \ 0.0 0.000 0.000 0.000
< N \ 8.0 0.000 0.000 0.000
‘é 6 ) \ 16.0 0.000 | 0.000 ([ 0.000
3 \\ 24.0 0.000 0.000 0.000
5 \ 33.0 0.000 0.000 0.000
g A 344 0077 | 2.198 | 4438
> 36.0 0.071 2.094 4236
2 a . 40.0 0065 | 1.880 [ 3.804
- '":' b 48.0 0065 | 1575 | 3477
0 B—8—n—8— 60.0 0.065 1.274 2.546
0 20 40 60 80 70.0 0065 | 1.106 | 2.196
Input Voltage [V] 76.0 0.065 1.025 2.040
80.0 0.066 0.977 1.934
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 CQS48050-28
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —2A—— InputVolt. 36V | 2.Values
---EF-- |InputVoit 48V
—:=0—-- InputVolt. 76V Load Input Current [A]
10 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 36[V] 48[V] 76[V]
8 Q 0.0 0.071 0.065 0.065
< \ 3.5 0.568 0.436 0.301
é 6 \ 7.0 1.072 0.813 0.541
3 10.5 1.582 1.194 0.783
= Q//‘ 14.0 2.097 1.577 1.026
g L 175 2618 | 1976 | 1274
, E-_E_.El’\\t’ lo 21.0 3.165 2.371 1.5626
3 e - \\ 245 3.693 2.774 1.779
8- 28.0 4.236 3.177 2.042
0w 31.5 4810 | 3604 | 2.300
0 10 20 30 — n - N
Load Current [A]
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Model CQS48050-28

Temperature 25°C

Item Input Power (by Load Current) Testing Circuitry Figure A
Obiject
1.Graph —2A— InputVolt. 36V | 2.Values
---8--- |InputVolt. 48V
—-=O—-- Input Volt. 76V Load Input Power [W]
300 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 36[V] 48[V] 76[V]
0.0 26 3.2 50
g 35 20.5 20.9 231
5 200 \ 7.0 38.7 39.0 412
3 /XW 105 56.9| 574| 596
*g 14.0 75.5 75.7 78.0
£ w 17.5 94.4 94.8 96.8
100 [.4/' \ 21.0 113.5 113.8 115.9
245 132.8 133.0 135.0
/’( \ 28.0 152.5 152.5 155.1
0 315 173.5 172.7 175.3
0 10 20 30 ~ N " N
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 CQS48050-28
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 [%]
M Load 50% Load 100%
92 \
35 92.1 91.3
= 84 3 ) 36 92.4 91.5
s N
- \ 40 92.5 91.5
e 78 48 92.1 91.5
g 68 55 91.5 91.2
L J é 60 91.2 90.9
60 N 70 90.0 90.2
52 N 76 89.4 89.9
N
N 80 89.0 89.6
44
20 40 60 80
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Model CQS48050-28
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 36V | 2.Values
---fF-- |InputVolt. 48V
—-—O—-- InputVolt. 76V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Vott.
A Al 36[V] 48[V] 76[V]
82 P o8- :B":H-%ﬁsg— 0.0 - - -
—_ at o N 35 85.0 83.3 75.6
X M E N
= > \\ 7.0 90.1 89.3 84.6
g. 76 of N\
S ° 10.5 91.9 91.0 87.7
’f‘j 68 \ 14.0 92.4 92.1 89.4
AN 175 92.2 92.0 89.9
60 E 21.0 92.1 91.8 90.2
52 N 245 91.7 91.6 90.2
N 28.0 91.5 91.5 89.9
44 31.5 90.3 90.7 89.4
0 10 20 30 — : " ~
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 5 - BC-10075
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Input Voltage [V]

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

Model CQS48050-28
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +5V28A
1.Graph 2. Values
---8F-- Load 50%
A Load 100% Input Output Voltage
5.16 N < Voltage V]
512 ) N \'| Load 50% Load 100%
' N \ 35 5.004 5.004
2. 5.08 < 36 5.004 5.004
P 504 N 40 5.004 5.004
;: A A 48 5.004 5.004
> 500 mo—a
5 55 5.004 5.004
e N N\
3 4.96 N 60 5.004 5.003
492 AN < 70 5.004 5.003
N N 76 5.004 5.003
488
\ 80 5.004 5.003
4.84 AN
20 40 60 80
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Load Current [A]

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

Model CQS48050-28
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +5V28A
1.Graph ——A—— Input Volt. 36V | 2.Values
---gF-- |InputVolt. 48V
—=0—-- InputVolt. 76V Load Output Voltage [V]
5.16 Current Input Volt. | Input Voit. | tnput Volt.
512 \\ [A) 36[V] 48[V] 76[V]
' \ 0.0 5.003 5.004 5.004
% 5.08 < 3.5 5003 | 5004 | 5.004
8 504 N\ 7.0 5003 [ 5003 | 5.004
g 5.00 I 2 - 10.5 5.003 5.003 5.004
E. \%\ 14.0 5.003 5.003 5.004
3 4.96 AN 17.5 5.003 5.003 5.004
4.92 21.0 5.003 5.003 5.003
488 N 24.5 5.003 5.003 5.003
' 28.0 5.003 5.003 5.003
4.84 31.5 5.003 5.003 5.003
0 10 20 30 — " ; )
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Model CQS48050-28

item Dynamic L.oad Response

Temperature 25C
Testing Circuitry Figure A

Object +5V28A

Input Volt. 48 V
Cycle 100 ms

ti. = 50|Js

Load Current

1

Min. Load (0A) «——

Load 100% (28A)

200 mV/div

100 ps/div

Min. Load (OA) «—

Load 50% (14A) ||

200 mV/div

100 ps/div

Load 50% (14A) ——

Load 100% (28A)

200 mV/div

100 ps/div

100 ps/div

100 ps/div

100 ps/div
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Load Current [A]

Ripple [mVp-p]

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.

Fig.Complex Ripple Wave Form

Model CQS48050-28
Temperature 25°C
ltem Rippie Voltage (by Load Current) Testing Circuitry Figure B
Object +5V28A
1.Graph 2 Values
—2A—— InputVolt. 36V
—:—O0—-- InputVolt. 76V Load Ripple Voltage [mV]
200 < Current Input Volt. Input Volt.
180 N [A] 36 [V] 76 V]
S 160 N 0.0 5 5
E 140 \\\ 3.5 5 5
> S
S 100 :
> AN 14.0 5 5
g > 17.5 5 5
@ 60 . 21.0 5 5
40 \ 245 5 5
20 = 28.0 5 5
0 == 315 5 5
0 10 20 30 - - -
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Model CQS48050-28
Temperature 25°C
litem Ripple-Noise Testing Circuitry Figure B
Object +5V28A
1.Graph 2.Values
—4A—— InputVolt. 36V
——O—-- InputVolt. 76V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 \\\ [A] 36 {V] 76 [V]
160 N 0.0 5 10
S
E 140 \\ 35 10 10
8 120 N 7.0 15 20
(<] AN 10.5 15 30
Z 100 N
@ S 14.0 15 30
a 80 N
a AN 17.5 20 40
€ g N\
o] 21.0 20 45
40 o000
-~ N A 245 25 45
20 ¢ —— A—A 28.0 25 45
A \ .
0% L 315 30 50
0 10 20 30 — " -
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.
¥
Ripple
Noise[mVp-p]
N
) Fig.Complex Ripple Noise Wave Form
- 10 - BC-10075
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Model CQS48050-28
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +5V28A
1.Graph 2 Values
---B--- Load 50%
—&—— Load 100% Ambient Ripple Voltage
200 < Temperature [mV]
180 \\\ NR [°C] Load 50% | Load 100%
S 160 \\\ -40 5 5
£ -20 5 5
= 140 < Nl
2 120 \ N 0 > 5
2 100 N 25 5 5
> N
°® 4 o N 40 5 5
8 AN N 60 5 5
x 60 < 85 5 5
40 \ N \ — - -
20 N\ ] — 3 -
o LB —u—8 | _ " "
-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.
-1 - BC-10075
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Model CQS48050-28

Iltem Ambient Temperature Drift Testing Circuitry Figure A
Object +5V28A
1.Graph —A—— InputVolt. 36V | 2.Values
---fF-- |InputVolt. 48V
—-—O0—-- InputVolt. 76V Ambient Output Voltage [V]
5.16 Temperature | input Volt. | Input Volt. | input Volt.
512 X \ [°C] 36[V] 48[V] 76[V]
' L N -40 5.013 5.012 5.012
% 5.08 N \ 20 5011 | 5011 | 5.011
8 504 \\‘ 0 5010 | 5.009 | 5.009
S 5.00 [ e m— 2 25 5.006 5.006 | 5.005
g ' § i 40 5003 | 5.003 | 5.002
3 496 P - 60 4999 | 4998 | 4.997
492 AN 85 4991 | 4990 | 4.989
N \ -— - - -
4.88 " : — - - -
4.84 A - - - -
-60 -20 20 60 100 — 3 3 -

Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model CQS48050-28
Item Output Voltage Accuracy Testing Circuitry _Figure A
Obiject +5V28A
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 : 36 - 76V
Load Current : 0 - 2B8A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
* Output Voltage Accuracy (Ration) = Output Voltage Accuracy  , 44
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
{°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
i -40 76 0 5.013
M.a).(lmum Voltage £12 +0.2
Minimum Voltage 85 76 28 4,989
- 13 - BC-10075
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Model CQS48050-28
Temperature 25°C
item Time Lapse Drift Testing Circuitry Figure A
Object +5V28A
1.Graph 2.Values
Time since Output
start Voltage
5.04 [H] M
5.02 0.0 5.006
=
= 500 F 0.5 5.002
= 1.0 5.002
3 498
e 20 5.002
*;; 4.96 3.0 5.002
3 494 4.0 5.002
5.0 5.002
4.92 6.0 5.002
4.90 7.0 5.002
0 2 4 6 10 8.0 5.002
Time [H]
Input Volt. 48V
Load 100%
- 14 - BC-10075
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Model CQS48050-28
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Object +5V28A
1.Graph Input Volt. 48V
Load 50%
Output
Volt.
[1vrdivi| |
0
Load 100%
Output
Volt.
[(1vrdiv)|
0
Input
Volt.
0
[10V/div] Time [20mS/div] Time [20mS/div]
2.Values [mS
Load Time Td Tr Ts Th Tf
50 % 8.6 49 13.5 0.1 0.1
100 % 86 13.7 223 0.1 0.1
0,
Output 80— N
Volt. 10% / X \
Ao LN bt ikt bk
Input ___| | 1
Volt. I I
Td Tr i Th| Tf
<—><—> I <Sl<—>
N
«—T 5 i
- 15 - BC-10075
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Model CQS48050-28
Minimum Input Voltage
item for Regulated Output Voltage Testing Circuitry Figure A
Object +5V28A
1.Graph 2.Values
---fE+-- Load 50%
—#4—— Load 100% Ambient Input Voltage
100 Temperature vl
X N [°C] Load 50% Load 100%
80 0\ N -40 32.1 32.0
S N 20 322 322
o N\ N
2. .
E’ 60 \\ \ 0 321 32.3
9 N 25 32.4 324
= 40 323 324
g 4 N 60 326 327
AR ¥ 85 326 326
20 N q = - -
N \ — - -
0 - - -
-60 20 20 60 100 — " "
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10075
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Model CQS48050-28

Temperature 25°C
item Overcurrent Protection Testing Circuitry Figure A
Object +5V28A
1.Graph ———— Input Volt. 36V | 2.Values
Input Volt. 48V
——— |nput Volt. 76V Output Load Current [A]

Voltage Input Volt. { Input Volt. | Input Volt.

6 [\ 36[V] 48[V] 76[V]
S 5.00 3340 33.90| 34.80
% ~ 4.75 33.30 33.81 34.77
24 N 4.50 33.07| 3370 3470
S [ 4.00 32.73 33.53 34.59
3 3.50 32.53| 3343| 34.50
3 2 3.00 32.42 33.34 34.45

0 - - - -

0 10 20 30 40 _ j j i

Load Current [A] - - - -

Note: Slanted line shows the range of the rated - - - -

load current.
- 17 - BC-10075
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Model CQS48050-28
Item Overvoltage Protection Testing Circuitry Figure A
Object +5V28A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- InputVolt. 48V
—-—0—-- InputVolt. 76V Ambient Operating Point [V]
Temperature | Input Volt. | Input Volt. | Input Voit.
8.0 S [°C] 36[V] 48[V] 76[V]
70 (N -40 6.01 6.01 6.01
2 Q y 20 600| 601| 600
§ 6.0 e B—i-—8—h— 0 6.00 6.00 6.00
o 5.0 N 25 6.00 6.00 6.00
.c \
® 40 6.00 6.00 6.00
8 40 "
é{ ' d 60 6.00 6.00 6.00
30 S 85 6.00 6.00 6.00
S _— - - -
20 \\
1.0 AN - - - -
-60 -20 20 60 100 _ _ _ _
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 18 - BC-10075
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Temperature Chamber
Eectronic | |[(] 17 ———
»  Switch » »] Power Supply p| FElectronic A,
DC Power P " ™~ DC Load 18174

Supply ower Meter Oscilloscope
: |
Relay Unit

DWM
Data Acquisition/Control Unit
Figure A
Input Pin Output Pin
Measuring
board
+VIN +VOUT o
+S ¢
+
pC RC T Load
Input
c1 s d c2
33uF 22uF |
-VIN -VOUT
A ':
1.5m 50Q : 1| Oscilloscope
Coaxial cable : R Bw:100MHz
E C|:
! | R=50Q
! _____1C=0.01uF
Figure B
- 19 - BC-10075




