CO$EL

TEST DATA OF MGFS102412

Regulated DC Power Supply
December 13, 2016

Approved by : ZA% o %ﬂ/

Takayuki ° Fukuda Design Manager
Prepared by : W WQXJ
Takaaki Sekiguchi Design Engineer

COSEL CO.,LTD.



—CO$EL

CONTENTS
Linput Current (by Input Voltage) = =« = =« = r v v v e e e e e e e e 1
2.Input Current (by Load Current) = = =« = o v or v e e v e e e e e 2
3.Input Power (by Load Current) « « = =« oo v e e e e e e e e 3
4.EfﬁCiency (by |nput VOItaQE) ......................... 4
5.EfﬁCiency (by Load Current) ......................... 5
6.Line Regu|ati0n ................................ 6
7_Load Regulation ............................... 7
8.Dynamic Load RESPONSE = « =+« s s s a e 8
9.Ripple Voltage (by Load Current) = = = = =« = o v oo v e v e e e e s 9
10.Ripp|e'N0ise ................................. 10
11.Ripple Voltage (by Ambient Temperature) = =« = =« == v o v e v e e 11
12. Ambient Temperature Drift = = =« = 0 v o e e e e e e e 12
130utput Voltage ACCUI’acy .......................... 13
14T|me Lapse D”ft ............................... 14
15_Rise and Fa” T|me .............................. 15
16.Minimum Input Voltage for Regulated Output Voltage - = - = - = - = - - - 16
17_Overcurrent Protection ............................ 17
18.Switching frequency (by Load Current) = = = = =« o0 v e v e e e e e 18
19.Figure of Testing Circuitry = « = = = =« = o v m v e e e e e s 19

(Final Page 19)

BC-11072




—CO$EL

Model MGFS102412
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
— 0=~ Load 0% Input Input Current
20 Voltage [A]
q N\ \\ | V] Load 0% |Load 50%|Load 100%
16 N \\\\ 0.0 0.000 0.000 0.000
< L ! 6.0 0.004 0.004 0.003
‘g Q\:\ N\ 8.0 0.003 0.003 0.003
Q12 \ .
3 \%& N 8.2 0.003 0.003 0.003
= :\\\ \ 8.4 0.037 | 0745 | 1.498
B AN 55 oos [ oros |14
0.4 :\. T T 9.0 0.035 0.694 1.407
\\ e <‘M——-E:| 12.0 0.029 0.514 1.029
0.0 B-ﬂ\‘\o— S e S SR 18.0 0.022 0.341 0.677
0 10 20 30 40 50 24.0 0018 | 0.257 | 0506
Input Voltage [V] 30.0 0.007 0.209 0.405
36.0 0.005 0.175 0.339
40.0 0.004 0.159 0.306
Note: Slanted line shows the range of the rated -- - - -
input voltage. — _ _ _
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Load Current [A]

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

Model MGFS102412
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 9V |2 Values
---EF-- Input Volt. 12v
—--3k--—- |nputVolt. 18V Load Input Current [A]
—-—0—-- Input 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]
2.0 \ 0.00 0.035 | 0.029 | 0.022 | 0.018 | 0.005
< AN 0.18 0.291 | 0.219 | 0.150 [ 0.113 | 0.080
g 1.6 \\ 0.36 0.558 | 0.416 | 0.279 | 0.210 | 0.143
g \\ 0.54 0.837 | 0.620 | 0.410 | 0.307 | 0.208
=12 /A\\‘ 5 0.72 1.124 |1 0.827 | 0.546 | 0.408 | 0.272
E //A/ \*" 0.81 1.271 | 0.932 [ 0.613 | 0.458 | 0.306
0.8 —-H ! \\} % 0.90 - %([1.029 | 0.677 | 0.506 |0.339
. a7 e 0.99 - %([1.148 1 0.750 | 0.559 | 0.373
/K,// L * e\\@' :
0.4 TR T or T N e - - - - - -
D e USRSEAN B B B .
e AR N
0.0 #&=- - - - - - -
0.0 0.3 0.6 0.9 1.2

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input
derating.
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Load Current [A]

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

Model MGFS102412
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —4A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 12V
—--3k--—- |nputVolt. 18V Load Input Power [W]
—-—0—-- Input 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]
16.0 s 0.00 0.31 | 0.34 | 0.39 | 0.44 | 0.18
g \\\ & 0.18 259 | 261 | 268 | 2.72 | 2.90
a—;) 120 ) 0.36 496 | 495 | 498 | 5.02 | 5.15
5 \\ 0.54 741 | 7.36 | 7.33 | 7.34 | 7.47
5 / N 0.72 9.93 [ 9.79 | 9.75 | 9.75 | 9.80
E 8.0 / 0.81 11.27 | 11.03 [ 10.94 | 10.94 | 11.00
,/ ) 0.90 - X[12.27 112.14 | 12.13 | 12.19
0 ’/{ \ 0.99 - %|[13.57 | 13.37 | 13.35 | 13.41
' N S EEE S T
0.0 / -- - - - - -
0.0 0.3 0.6 0.9 1.2

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input

derating.
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Input Voltage [V]

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

Model MGFS102412
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
95 < Voltage [%0]
N N V] Load 50% | Load 100%
S U= A
Ms} LN | 8.6 88.0 87.3 X1
. 85 N = 9.0 87.8 87.7 X1
S ‘\ N
— N N 12.0 88.5 88.7
2 N )
S x\ AN\ 15.0 88.5 89.0
Q2 75 \
2 N\, ‘\ 18.0 88.5 89.6
L N A 24.0 87.8 89.6
N N
65 N h 30.0 86.9 89.3
) N\
N\ N 36.0 85.9 89.2
LN N 40.0 84.6 88.8
N\ \
55
0 10 20 30 40 50

X1:Load 80%
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Load Current [A]

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

Model MGFS102412
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 12v
—--3k--—- |nputVolt. 18V Load Efficiency [%)]
—-—0—-- Input 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]
9 0.00 - - - - -
—_ o — 0.18 84.1 | 83.2 | 81.0 | 80.0 | 74.8
g i SN
AT 0.36 87.7 | 87.8 | 875 | 86.6 | 84.4
3 8 B N
S >§:/, \ 0.54 88.0 | 88.6 | 89.0 | 89.0 | 87.4
2 -7 - 072 |[87.7 | 889 [89.2 | 89.3 [ 88.7
w75 & \ 0.81 86.9 | 88.8 | 89.4 | 89.5 | 89.0
\\ 0.90 - | 88.7 | 89.6 | 89.6 | 89.2
R 0.99 - | 88.2 | 89.5 | 89.6 | 89.2
65 \
55 -- - - - - -
0.0 0.3 0.6 0.9 1.2

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input

derating.
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Model MGFS102412
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V0.9A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Input Output Voltage
12.60 < Voltage V]
D Q V] Load 50% | Load 100%
N
12.40 \\ 8.6 12.051 - X
> \ 9.0 12.051 - X
(O]
S N\ \ 12.0 12.052 12.050
£ 1220 N N
g \\ A\ 15.0 12.052 12.053
= N
> ENG-B-B——8 H—Eﬂ 18.0 12.052 12.050
£12.00 N, N
3 \ N \ 24.0 12.052 12.050
\ N 30.0 12.052 12.053
N,
11.80 K N 36.0 12.052 12.050
\\\ \\‘ 40.0 12.052 12.053
11.60 ~
0 10 20 30 40 50

Input Voltage [V]

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

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input

derating.
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Model MGFS102412
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +12V0.9A
1.Graph —4A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 12V
—:%--—- InputVolt. 18V || Load Output Voltage [V]
—-—0O—-- Input Volt. 24V Current|Input Volt.|Input Volt.| Input Volt.| Input Volt.| Input Volt.
12,60 ——S—- Input Volt. 36V [A] | 9Vl | 12[V] | 18[V] | 24[V] | 36]V]
N 0.000 | 12.061 | 12.061 | 12.060 | 12.060 | 12.060
> \\ 0.150 | 12.060 | 12.059 | 12.059 | 12.058 | 12.058
%12'40 \‘\ 0.300 | 12.058 | 12.057 | 12.057 | 12.057 | 12.056
§ N 0.450 | 12.056 | 12.056 | 12.056 | 12.056 | 12.055
51220 \: 0.600 | 12.055 | 12.055 | 12.055 | 12.054 | 12.054
a s % = o = -\!- = 0.750 | 12.053 | 12.053 | 12.054 | 12.053 | 12.053
12.00 ‘\ 0.825 | 12.052 | 12.052 | 12.052 | 12.052 | 12.051
\\ 0.900 | - 3% |12.050 |12.050 | 12.050 | 12.050
11.80 \ 0.990 | - % |12.052 |[12.052 [ 12.051 | 12.051
11.60 \ - - - - - -
0.0 0.3 0.6 0.9 1.2

Load Current [A]

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

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input

derating.
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Model MGFS102412

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +12V0.9A

Input Volt. 24V
Cycle 100 ms

t1,£2=100 s

Load Current

t1

t2

Min.Load (0A)——

Load 100% (0.9A)

500 mV/div

2 ms/div

2 ms/div

Min.Load (0A)«——

Load 50% (0.45A)

500 mV/div

2 ms/div

2 ms/div

Load 50% (0.45A)

Load 100% (0.9A)

500 mV/div

2 ms/div

2 ms/div

- BC-11072
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Model MGFS102412
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +12V0.9A
1.Graph 2.Values
—4A— Input Volt. 12V
—-—0O—"-- Input Volt. 36V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
\\ [A] 12 V] 36 [V]
- N 0.00 5 10
£, 300 N 0.18 5 10
% \\ 0.36 5 10
§ 200 0.54 10 10
- \ 0.72 10 5
g \l 0.81 15 5
“ oo 0.90 20 5
\\ 0.99 30 10
N - - -
0 === £ Eﬂ(’g - - -
0.0 0.3 0.6 0.9 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

BC-11072
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Model MGFS102412
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12V0.9A
1.Graph 2.Values
—2A— Input Volt. 12v
— —O—"-- Input Volt. 36V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
\\ [A] 12 [V] 36 [V]
) 0.00 5 15
>
£ 300 \ 0.18 10 10
L \\ 0.36 10 10
£ 0.54 10 15
£ 200
° A\ 0.72 15 15
5 N\ 0.81 20 15
14
100 0.90 25 15
\\ 0.99 30 15
N - - -
0.0 0.3 0.6 0.9 1.2 — i i
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-11072
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Model MGFS102412
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V0.9A
1.Graph 2.Values
---EF-- Load 50%
—A—— Load 100% Ambient Ripple Voltage
400 \ Temperature [mV]
A\ N [°C] Load 50% | Load 100%
= 300 N\ -60 5 10
£ A\ -40 5 10
N \
% \\ N -20 10 10
S 200 \ 0 5 10
2 \ \ 25 10 10
2 \\ 55 5 10
100 N 65 5 10
\\ - - -
AN - i )
60 100 - - -
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-11072
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Ambient Temperature [°C]

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

Other case Load 100%.

Note: In case of Input Volt. 9V, Load 80%.

Model MGFS102412
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.9A
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
—--k-—- InputVolt. 18V [| ambient Output Voltage [V]
—-—0O—-- Input Volt. 24V Temperature| Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [°C] o[v] | 12[v] | 18[v] | 24[v] | 36[V]
1230 . \ -60 11.955 | 11.954 | 11.955 | 11.956 | 11.956
E ?\ ‘\\ -40 11.987 |11.986 | 11.988 | 11.989 | 11.989
(D AN
2 12.20 D R -20 12.015 | 12.014 | 12.016 | 12.016 | 12.017
E 12.10 I-i\ \ 0 12.035 | 12.034 | 12.035 | 12.036 | 12.036
5 Lo ad .- 2 12 12 12 12 12
a 12.00 \ \\ 5 .050 .050 .050 .050 .050
g h \\ 55 12.058 | 12.057 | 12.059 | 12.058 | 12.058
11.90 N A 65 |12.058 |12.058 |12.058 | 12.058 | 12.058
11.80 AN - - - - - -
. \ N \‘
N N - - - - - -
11.70 A R — i i i i i
11.60 AN - - - - - -
-60 -20 20 60 100

12 -
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Model MGFS102412

Item Output Voltage Accuracy Testing Circuitry  Figure A

Object +12V0.9A

1.0Output 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 - 55°C
Input Voltage : 12 - 36V
Load Current : 0 - 0.9A
* Output Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2

, Output Voltage Accuracy
* Output Voltage Accuracy (Ratio) = x 100

Rated Output Voltage

2.Values
It Temperature| Input Output Output Voltage Accuracy
em
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] Ratio [%]
Maximum Voltage 55 24 0 12.066
— 140 +0.3
Minimum Voltage -40 12 0.9 11.986

.13 - BC-11072
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Model MGFS102412
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +12V0.9A
1.Graph 2.Values
Time since Output
12.60 start Voltage
[H] [V]
12.40 0.0 12.045
>, 0.5 12.054
12,20 1.0 12.053
§ 2.0 12.054
3 12.00 3.0 12.054
8 4.0 12.053
11.80 5.0 12.053
6.0 12.053
11.60 7.0 12.053
0 2 4 6 10 8.0 12.053
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-11072
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Model MGFS102412
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V0.9A
1.Graph Input Volt. 24V
Load 50%
Output ﬁ
Volt.
[2V/div]
0
Load 100%
Output (7
Volt.
[2Vv/div]
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [1ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 15 0.8 2.3 0.2 2.1
100 % 15 1.0 25 0.1 1.0
Output —@%’Z———————i%— ————— -
I
Volt. 10% / L \
s i TE====1 S N
Input | I I
Volt. I I
Td Tr i Th| Tf
I
Ts i
- 15 - BC-11072
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Model MGFS102412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.9A
1.Graph 2.Values
---EF-- Load 50%
A Load 80% Ambient Input Voltage
10 i Temperature V]
N b [°C] Load 50% | Load 80%
8 \ N -60 7.6 7.6
S B B -40 7.6 7.6
o L N
o ‘\ -20 7.6 7.6
S 6 \ \
S N, N 0 7.6 7.6
= \ N\ 25 7.6 7.6
g 4 \ N 55 75 75
N N\
AN N 65 7.5 75
) N N
Y N -- - -
N N\ — - -
AN
0 \\ ‘V . _ _
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
. 16 - BC-11072
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Model MGFS102412

Item Overcurrent Protection

Temperature
Testing Circuitry Figure A

25°C

Object +12V0.9A

1.Graph — Input Volt. 9V | 2.values
Input Volt. 12v
Input Volt. 18V Output Load Current [A]
Input Volt. 24V Voltage |input Volt.| Input Volt. | Input Volt. | Input Volt. Input Volt.
16 Input Volt. 36V V] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
11.4 0.955 | 1.098 | 1.187 | 1.149 | 1.127
= N 108 | 0993 | 1.134 | 1.223 | 1.179 | 1.150
) ~3
‘_§’ 12 :\\\\ 9.6 1.079 | 1.213 | 1.302 | 1.242 | 1.195
g 9\ 8.4 1.176 | 1.307 | 1.385 | 1.307 | 1.243
E’- 8 \\\ 7.2 1.288 | 1.417 | 1.466 | 1.375 | 1.298
8 \&\ 6.0 1.412 | 1.527 | 1.550 | 1.445 | 1.355
\\\ 4.8 1.487 | 1.639 | 1.637 | 1.514 | 1.414
4 \ N 3.6 1.570 | 1.756 | 1.737 | 1.597 | 1.484
N 24 1.771 | 1.887 | 1.892 | 1.706 | 1.562
1.2 1.991 | 2.075 | 2.007 | 1.806 | 1.635
00.0 05 10 15 20 25 30 00 |[2271 |2.225 2045 | 1.794 [ 1.557
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
Maximum output current at minimum input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.
- 17 - BC-11072
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interm
would

Load Current [A]

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

When load current is low, MG operates

ittently, so switching frequency
not become constant.

derating.

Model MGFS102412
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +12V0.9A
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 12v
—--3k--—- |nputVolt. 18V Load Input Current [A]
—-—0—-- Input 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]
__ 10000 < 000 | 740 | 833 | 950 [1013 [ 1020
N \,
I \’ 0.18 396 | 488 | 625 | 707 | 792
> \\ 0.36 270 | 348 | 464 | 539 | 623
§ \\\ 0.54 202 | 268 | 368 | 436 | 514
g N 0.72 161 | 218 | 305 | 365 | 438
';';, 1000 < 0.81 147 | 200 | 282 | 340 | 410
C PGS AN
= N e 0.90 - X| 183 | 260 | 314 | 382
£ N\ (BT N\ -
= S I SN S I Y SN\ 0.99 - X| 169 | 242 | 293 | 358
& B F R
=l TRk o = B} B} - - -
\A\\&\ \_\B__‘_‘\ﬁ( X — : : : : :
\A-\A + -_E
100
0.0 0.3 0.6 0.9 1.2

$ Maximum output current at minimum input
Voltage is 80% of rated load current. Refer
to instruction manuals for details of input

18 -
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Temperature Chamber
electonic | |1 —
P Switch > » Power Suppl > ectronic
DC Power P Met YIS DC Load
Supply ower heter 4=, | Oscilloscope
A
A 4
] Relay Unit
» DVM
Figure A
9 Data Acquisition/Control Unit
Measuring board C1=1pF(Ceramic Capacitor)
Input pin  Output pin //
C1 )
Power Electric
I Supply - DC Load
AN v N ,\/ R=50Q
Vin -Vout O C=0.01yF
< > | coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MH?z)
R
Cc

T

Figure B (Ripple and Ripple noise Characteristic)
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