CO‘EL | SEEH

TEST DATA OF MGFS152415

Regulated DC Power Supply
September 15, 2010

Approved by : 25/%;;4/10/30 //%W

Kazunari Asano Design Manager
Prepared by : M W .
Ryoko Ueda ¢ Design Engineer

COSEL CO.,LTD.




SEEH

_ CO$EL

CONTENTS

1.Input Current (by Input Voltage) = = = = =« =+ o v o v e e e e e e e
2.Input Current (by Load Current) = = = = = =« o v e v e e e e e e e e e
3.Input Power (by Load Current) = =« =« o v o v e e e e e e e
4_Efﬁciency (by |nput VOltage) ........................
5_Efﬁciency (by Load Current) .........................
6.Line Regu|ation ...............................
7.Load Regu|ation ...............................
8.Dynamic Load Response =« « « « =+ s r s s s a e s s e e
9.Ripple Voltage (by Load Current) = = = = = = =0 ve v e v e e e e e e
10.Ripp|e-NOise .................................
11.Ripple Voltage (by Ambient Temperature) « = = = = = = = =0 v o v e v e
12.Ambient Temperature Drift =« = = = = = 0o e oo e e e e e
130utput VOltage ACCUracy ..........................
14.Time Lapse Drift = = = = = = = = = = o s e e e e e e e e e e e e e e e e e
15.Riseand Fall Time = = = = = = = = =« =« = & v v v v v 0 v v v v 0 0 00w s
16.Minimum Input Voltage for Regulated Output Voltage = + =+ = -« - - -
17.0VGrCUrrent Protection = = = = = = = = = =« =« s s 00w v e e e e e e
18_Figure Of Testing Circuitry .........................
(Final Page 18)

BC-10454




SEEH

_ CO$EL

Model MGFS152415
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph —A—— Load 100% | 2.Values
---E+-- Load 50%
——O—- Load 0% Input Input Current
4.00 Voltage [A]
V] Load 0% |Load 50%| Load 100%
0.0 0.000 0.000 0.000
< 3.00 2.0 0.000 0.000 0.001
% 4.0 0.001 0.002 0.002
5 6.0 0.002 0.002 0.002
O 2.00
= 7.0 0.002 0.002 0.002
2 8.0 0.002 | 0.002 | 0.002
100 | 8.3 0.091 0.283 1.514
8.5 0.090 1.013 2.020
9.0 0.086 0.956 1.895
0.00 12.0 0.071 0.719 1.399
18.0 0.056 0.482 0.928
Input Voltage [V] 24.0 0.048 0.365 0.697
36.0 0.039 0.250 0.470
40.0 0.037 0.227 0.424
Note: Slanted line shows the range of the rated -- - - -
input voltage. _ _ _ _
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Model MGFS152415
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —2A—— Input Volt. 9V | 2.values
---EF-- Input Volt. 12V
—--2k-—- InputVolt. 18V Load Input Current [A]
—-—0O—-- Input Volt. 24V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&S —- InputVolt. 36V [A] o[V] | 12[V] | 18[V] | 24[V] | 36][V]
250 0.0 0.086 | 0.072 [ 0.057 | 0.048 [ 0.039
0.2 0.427 10.329 |1 0.225 [0.175 [ 0.123
200 | 0.4 0.776 | 0.582 [0.395 | 0.301 [ 0.208
0.6 1.134 (0.845 | 0.576 [ 0.433 | 0.295
< 150 | 0.8 1.521 (1.120 | 0.749 [ 0.563 | 0.381
qu: ' 1.0 1.896 [1.399 | 0.929 [0.697 |0.470
5 1.1 2.090 [ 1.556 | 1.021 [0.768 | 0.517
O 1.00 |
= - - - - - -
Q
E - - - - - -
0.50 | _ _ _ _ _ _
0.00

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS152415
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —24&—— Input Volt. 9V | 2.Values
---EF-- InputVolt. 12V
—=2k-— |nputVolt. 18V Load Input Power [W]
—-—0O—-- |nput Volt. 24V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [A] o[V] | 12[V] | 18[V] | 24[V] | 36][V]
25 0.0 0.77 1 086 | 1.02 | 1.15 | 1.41
0.2 3.84 | 391 | 405 | 4.18 | 4.42
20 | 0.4 697 | 701 | 711 [ 7.24 | 7.46
0.6 10.25 |1 10.20 (10.25 [ 10.34 | 10.57
g 5 | 0.8 13.64 | 13.49 (13.46 [ 13.52 | 13.74
5 1.0 17.12 |1 16.87 [ 16.74 [ 16.76 | 16.94
% 1.1 18.85 | 18.61 [ 18.41 [ 18.40 | 18.60
T 0y - - - - - _
a
c - - - - - -
0
0.0 0.4 0.8 1.2

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS152415
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2.Values
---FE+-- Load 50%
—2%—— Load 100% Input Efficiency
Voltage [%]
90 - N V] Load 50% Load 100%
w8 e _ T * 8.5 87.2 87.4
g
= ‘B..g 9.0 87.5 88.0
": 80 12.0 87.6 89.2
§ 15.0 87.3 89.8
E 70 18.0 86.8 90.0
L 24.0 85.9 90.0
60 30.0 84.9 89.5
36.0 83.7 88.9
40.0 82.7 88.5
50
5 15 25 35 45

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGFS152415
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Obiject
1.Graph —24&—— Input Volt. 9V | 2.Values
---EF-- InputVolt. 12V
—-=2-—" |nput Volt. 18V Load Efficiency [%]
—-—0O—-- Input Volt. 24V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [A] 9[V] | 12[V] | 18[V] | 24[V] | 36[V]
0.0 - - - - -
9 | 0.2 785 | 771 | 744 | 721 | 68.2
0.4 86.3 | 859 | 84.7 | 83.2 | 80.7
0.6 88.2 | 88.6 | 88.2 | 874 | 855
— 807 08 |884 | 893 896 |892 [877
E 1.0 88.0 | 89.2 | 90.0 | 90.0 | 89.0
£ 70 | 1.1 | 88.0 | 89.1 [ 90.1 | 90.2 | 89.2
L - - - - - -
iy
60 |
50
0.0 0.4 0.8 1.2

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS152415

Temperature 25°C
ltem Line Regulation Testing Circuitry  Figure A

Obiject +15V1A

1.Graph 2.Values
---EF-- Load 50%

—4—— Load 100% Input Output Voltage
Voltage [V]

15.40 [V] Load 50% | Load 100%
4530 8.5 15.059 15.057
>, 9.0 15.059 15.057
S 1520 12.0 15.059 15.057
§ 15.10 15.0 15.058 15.058
El 500 &8 —8—8&—g—a 18.0 15.059 15.058
3 24.0 15.058 15.058

14.90 30.0 15.058 15.058

14.80 36.0 15.058 15.058

40.0 15.057 15.058

14.70

5 15 25 35 45

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGFS152415
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Obiject +15V1A
1.Graph —2A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 12V
—--=2k-—- Input Volt. 18V Load Output Voltage [V]
—-—0O—-- Input Volt. 24V Current | Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——& —- nput Volt. 36V [A] 9V] 12[V] | 18[V] | 24[V] | 36[V]
0.0 [ 15.060 | 15.060 | 15.060 | 15.060 | 15.059
15.40

0.2 | 15.060 | 15.060 | 15.060 | 15.060 | 15.058
15.30 0.4 | 15.059 | 15.060 | 15.059 | 15.059 | 15.058
0.6 | 15.059 | 15.059 | 15.059 | 15.059 | 15.058
0.8 | 15.058 | 15.059 | 15.059 | 15.058 | 15.058
15.10 1.0 | 15.056 | 15.057 | 15.058 | 15.057 | 15.057
1.1 1 15.055 | 15.056 | 15.057 | 15.057 | 15.057

15.20

15.00

14.90 - - - - - -

Output Voltage [V]

14.80

14.70

0.0 0.4 0.8 1.2

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS152415

Temperature 25°C
ltem Dynamic Load Response Testing Circuitry  Figure A
Obiject +15V1A

Input Volt. 24 V

Cycle

1000 ms

ti. t, = 50us
Load Current
t1 t2
Min. Load (0A) «——
Load 100% (1A)
—
100mV/div
500us/div 500us/div
Min. Load (0A) «——
Load 50% (0.5A)
100mV/div
500us/div 500us/div
Load 50% (0.5A) «——
Load 100% (1A) J\
100mV/div
500us/div 500us/div
8 - BC-10454
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Model MGFS152415
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +15V1A
1.Graph 2.Values
— A Input Volt. Vv
—.—g—.-InputVolt. 36V Load Ripple Voltage [mV]
100 Current Input Volt. Input Volt.
[A] 9[V] 36 [V]
S 0.0 9 12
E 0.2 9 12
o) 0.4 9 13
2 60
= 0.6 10 13
i 0.8 11 14
= 40
I 1.0 12 14
o A 11 13 14
20 _ . -
> -—g-—-0-—-0-—-@ = R-R — - -
0 ‘ ‘ ‘ ‘ _ _ _
0.0 0.4 0.8 1.2 ~ - -

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
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Model MGFS152415
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +15V1A
1.Graph 2.Values
— A Input Volt. Vv
—.—g—.-InputVolt. 36V Load Ripple-Noise [mV]
100 Current Input Volt. Input Volt.
[A] 9[V] 36 [V]
S 0.0 9 15
E 0.2 9 16
o) 0.4 10 16
> 60
= 0.6 11 16
=~ 0.8 13 16
= 40
_‘9“ 1.0 16 16
= 1.1 17 17
20
¢--— G- - - - -
0 - - -
0.0 0.4 0.8 1.2 — N N
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]
Fig.Complex Ripple Noise Wave Form
- 10 - BC-10454
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Model MGFS152415
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +15V1A
1.Graph 2 Values
---E@--- Load 50%
—=2A—— Load 100% Ambient Ripple Voltage
100 Temperature [mV]
[°C] Load 50% | Load 100%
E 80 -60 40 49
— -40 36 44
S 60 -20 31 39
S 0 27 36
i 40 25 23 30
g 60 23 30
X 20 65 23 30
0 - : :
-80 -40 0 40 80 — - -
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10454
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Model MGFS152415
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V1A
1.Graph —2A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 12V
—- 2k — InputVolt. 18V Ambient Output Voltage [V]
—-—0O—-- Input Volt. 24\ Temperature | Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——& —- Input Volt. 36V [°C] 9V] 12[V] | 18[V] | 24[V] | 36[V]
-60 14.951 | 14.953 | 14.955 | 14.954 | 14.954
15.30 -40 14.987 | 14.989 | 14.991 | 14.991 | 14.990
15.20 -20 15.015 | 15.017 | 15.018 | 15.018 | 15.018

0 15.038 | 15.039 | 15.039 | 15.040 | 15.039

S 1510 \M 25 | 15.056 | 15.057 | 15.058 | 15.058 | 15.057
(0]
2 15.00 60 | 15.068 | 15.069 | 15.069 | 15.069 | 15.069
S l/< 65 |15.068 | 15.069 | 15.069 | 15.069 | 15.069
= 14.90
e
=} - - - - - -
3 1480

14.70 — - - - - -

14.60

-80 -40 0 40 80

Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model MGFS152415
ltem Output Voltage Accuracy Testing Circuitry  Figure A
Object +15V1A
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 - 60°C

Input Voltage : 9 - 36V

Load Current : 0 - 1A
* Qutput Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2

. Output Voltage Accuracy
* Output Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
it Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maxi Volt 60 9 0 15.072
2ximun Voltage ws | w03
Minimum Voltage -40 9 1 14.987
- 13 - BC-10454
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Model MGFS152415
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +15V1A
1.Graph 2.Values
Time since Output
start Voltage
15.40 [H] V]
1530 0.0 15.053
% 15.20 0.5 15.059
> 1.0 15.058
5 1510 2.0 15.059
‘:;: 15.00 3.0 15.059
3 14.90 4.0 15.058
5.0 15.058
14.80 6.0 15.058
14.70 7.0 15.058
0 2 4 6 10 8.0 15.058
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-10454
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Model MGFS152415
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Obiject +15V1A
1.Graph Input Volt. 24V
[ Load 50% ]
Output
Volt.
[2vidiv]|
0
[ Load 100%
Output
Volt.
[2vidiv]|
0
Input
Volt.
0
[10V/div] Time [10ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.7 4.5 5.2 0.4 10.2
100 % 0.7 4.6 5.3 0.3 5.0
90% 1
Output —_—— ] -2
Volt. 10% / I I \
s i iF———— ——rr R
Il
Input | i
Volt. | |
Td Tr s Th| Tf
<——>l<— H
I
- 15 - BC-10454
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Model MGFS152415
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V1A
1.Graph 2.Values
---fE+-- Load 50%
2 Load 100% Ambient Input Voltage
10 Temperature [V]
[°C] Load 50% Load 100%
8 -60 8.1 8.1
> -40 8.1 8.1
o -20 8.0 8.1
S 6
g 0 8.0 8.1
= 25 8.0 8.1
g 60 8.0 8.1
65 8.0 8.1
2 - - -
0 - - -
-80 -40 0 40 80 _ _ _
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10454
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Model MGFS152415
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Obiject +15V1A
1.Graph — A\ Input Volt. 9V | 2.values
—{1 Input Volt. 12V
—% Input Volt. 18V Output Load Current [A]
=0 |nput Volt. 24V Voltage |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
—< InputVolt. 36V [V] oVl | 121v1 | 18[V] | 24[V] | 36[V]
15.0 1.237 11.381 | 1.526 | 1.540 | 1.396
20 14.3 ) ) ) ) )
J 13.5 - - - - -
16 N 120 - - - - -
— \ .
> - - - - -
= 0’ S 10.5
g 9.0 - - - - -
g 7.5 - - - - -
5 8 6.0 - - - - -
g
3 4.5 - - - - -
4 3.0 - - - - -
1.5 - - - - -
0 ‘ — ‘ 0.0 - - - - -
0.0 0.4 0.8 1.2 1.6 2.0

Load Current [A]

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

Intermittent operation occurs when overcurrent
protection is activated.
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Temperature Chamber
electionc | (][]

»  Switch > > Power Supply | p| Electronic
DC Power » DC Load P* l7
Supply Power Meter Oscilloscope
4
v
»|  Relay Unit
> DVM

Data Acquisition/Control Unit

Figure A
Measuring board C1=22pF(Ceramic Capacitor)
Input pin Output pin /
St
C1 .
Power Electric
Supply - DC Load
-Vin -Vout (") f\/ R=50Q
N C=0.01pF
< > | Coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MHz)
R
C

Figure B (Ripple and Ripple noise Characteristic)
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