CO$EL

TEST DATA OF MGFS62405

Regulated DC Power Supply
December 16, 2016

Approved by : Z %\7 k/u\ ﬂ///wv(/ﬂ

Takayuki * Fukuda Design Manager
Prepared by : jw,{/ W%{
Takaaki Sekiguchi Design Engineer

COSEL CO.,LTD.



—CO$EL

CONTENTS
Linput Current (by Input Voltage) = =« = =« = r v o v e e e e e e e e 1
2.Input Current (by Load Current) = = =« = =« or v e e e e e e e 2
3.Input Power (by Load Current) « « = =« o0 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_L0ad Regu|ati0n ............................... 7
8.Dynamic Load RESPONSE « « =+« + + + + s s waa e 8
9.Ripple Voltage (by Load Current) = = = = =« =0 v oo v e v e e e e e 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 v 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
17.0Vercurrent Protection ............................ 17
18.Switching frequency (by Load Current) = = = = =« o0 v e v e e e e e 18
19.Figure of Testing Circuitry = « = = = =« s o v v e e e e e e e 19

(Final Page 19)

BC-11035




—CO$EL

Model MGFS62405
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
1.0 Voltage [A]
N 1 N V] Load 0% |Load 50%)| Load 100%
08 N \ 0.0 0.000 0.000 0.000
< N N 6.0 0.003 | 0.003 | 0.003
S 06 \\ \\\ 8.0 0.004 0.003 0.004
5 \\ N 8.2 0.026 0.004 0.910
= N N 8.4 0.025 | 0.436 | 0.887
g0 NN \ 8.6 0025 | 0426 | 0.863
\E\\ ”\l \\ 8.8 0.024 0.414 0.840
0.2 N = g |\ 9.0 0.024 | 0.406 | 0.819
_— *24\777715‘;'\'*5‘*{377 12.0 0.020 | 0304 | 0.604
0.0 NO—| -0 —.o. o S 18.0 0.015 0.204 0.399
0 10 20 30 40 50 24.0 0.008 | 0.156 | 0.298
Input Voltage [V] 30.0 0.005 0.125 0.240
36.0 0.004 0.106 0.201
40.0 0.004 0.096 0.182
Note: Slanted line shows the range of the rated -- - - -
input voltage. — _ _ _
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Model MGFS62405
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
—--k--—- |nput Volt. 18V Load Input Current [A]
—-—0—-- Input Volt. 24V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [A] o[Vl [ 12[Vv] | 18[V] | 24[V] | 36[V]
1.0 \ 0.00 0.024 | 0.020 | 0.015 | 0.008 | 0.004
< 2 A 0.24 0.174 [ 0.133 | 0.091 | 0.070 | 0.049
50.8 /\ 0.48 0.329 [ 0.246 | 0.167 | 0.125 | 0.086
5 /A/ N o 0.72 0.488 | 0.365 | 0.244 | 0.184 [ 0.125
£ 0.6 A \£ 0.96 0.654 | 0.484 | 0.321 | 0.241 [ 0.163
E‘ / z'/):\ 1.20 0.819 [ 0.604 | 0.399 | 0.298 | 0.201
0.4 . LT \\x/* 1.32 | 0.914 [ 0.670 |0.441 | 0.329 [0.221
,A/’,/’E .X/..Q’ 2] . - R R R R
e S
AEZETE TN S M
o W N N N A N
0.0 0.3 0.6 0.9 1.2 15

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS62405
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —4A—— Input Volt. 9V | 2.values
---EF-- Input Volt. 12v
—--3k-—- Input Volt. 18V Load Input Power [W]
—-—0O—-- 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]
10 \ 0.00 0.21 | 0.24 | 0.28 | 0.22 | 0.15
g \\ 0.24 156 | 1.59 | 1.63 | 1.69 | 1.75
5 8 o 048 | 294 | 294 | 3.00 [ 3.00 [3.11
g 0.72 436 | 435 | 437 | 441 | 451
a
5 6 ,i/ 0.96 583 | 5.77 | 5.75 | 5.78 | 5.86
Q. / \s
k= \ 1.20 733 | 7.24 | 7.17 | 7.19 | 7.26
4 //‘”/ \ 132 |[811 [798 [ 790 [ 788 [ 7.95
/ \\‘ - - - - - -
\\‘
2 F g -- - - - - -
0.0 0.3 0.6 0.9 1.2 1.5

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 MGFS62405
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4—— Load 100% Input Efficiency
90 N Voltage [%]
N . O [V] Load 50% | Load 100%
. . A . . .
E\ By N 8.6 83.7 82.8
= 80 N AN 9.0 83.4 83.2
X N\
— N \ 12.0 83.6 84.4
3 N \
2 N \ 15.0 83.4 85.0
g S N 18.0 83.1 85.2
L N ™ 24.0 82.3 85.0
\
60 . > 30.0 81.7 84.7
N\ N 36.0 80.5 84.0
N N \:\ 40.0 79.6 83.7
50 AN
0 10 20 30 40 50

- BC-11035
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Model MGFS62405
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]
90 ~ 0.00 - - - - -
— e “ﬁ 0.24 783 | 76.8 | 74.7 | 72.2 | 69.6
S m—::':@—/ pu
= 80 / T T N 0.48 829 | 828 | 814 | 81.2 | 78.3
o BT P N 072 | 839 | 842 | 837 | 830 | 81.2
Q w2V / \
-‘é d'// N 0.96 83.8 | 84.6 | 84.8 | 84,5 | 83.2
w70 & \\ 1.20 83.2 | 84.4 | 85.2 | 85.0 | 84.0
\\ 1.32 82.8 | 84.2 | 85.0 | 85.2 | 84.4
60 < _ _ _ - - -
N\ S A N S A A
50 ' -- - - - - -
0.0 0.3 0.6 0.9 1.2 1.5

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 MGFS62405
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +5V1.2A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Input Output Voltage
5.3 . N Voltage [Vl
N\ R V] Load 50% | Load 100%
e N \\\ \ 8.6 5.077 5.078
>, N, ] 9.0 5.077 5.078
;;f’ 61 \t \ 12.0 5.077 5.078
g RTF—H P g—F 15.0 5.077 5.078
2 . :\ b\ 18.0 5.077 5.078
a N \ 24.0 5.077 5.078
\ N 30.0 5.077 5.078
4.9 s N 36.0 5.077 5.077
\:\ N 40.0 5.077 5.077
4.8 .
0 10 20 30 40 50
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Model MGFS62405
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +5V1.2A
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
—--3k--—- |nputVolt. 18V Load Output Voltage [V]
—-—0—-- Input Volt. 24V Current|Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
53 ——&—- nput Volt. 36V [A] oVl | 12[v] | 18[V] | 24[V] | 36]V]
' \\ 0.00 | 5.082 | 5.081 | 5.081 | 5.081 | 5.081
2 \\ 0.24 | 5.081 | 5.081 | 5.080 | 5.080 | 5.079
L 52
= \\ 0.48 | 5.080 | 5.080 | 5.080 | 5.079 | 5.079
g W) 0.72 | 5.079 | 5.079 | 5.079 | 5.078 | 5.078
- 51 N
§ . = — = = \“._II 0.96 | 5.079 | 5.078 | 5.078 | 5.078 | 5.077
8 \ 1.20 | 5.078 | 5.078 | 5.078 | 5.078 | 5.077
5.0 \ 1.32 | 5.078 | 5.078 | 5.077 | 5.077 | 5.076
49 N o I S N
4.8 - - - - - -
0.0 0.3 0.6 0.9 1.2 15

Load Current [A]

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

BC-11035




—CO$EL

Model MGFS62405
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Obiject +5V1.2A
Input Volt. 24V
Cycle 100 ms
t1,12=100 p s
Load Current /‘ ‘\
>l <
tl t2
Min.Load (0A)«——
Load 100% (1.2A)
200 mV/div
100 us/div 100 us/div
Min.Load (0A)«——
Load 50% (0.6A)
200 mV/div
200 ps/div 200 ps/div
Load 50% (0.6A)
Load 100% (1.2A)
N\t
200 mV/div
200 ps/div 200 ps/div

- 8 - BC-11035
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Model MGFS62405
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +5V1.2A
1.Graph 2.Values
—4A— Input Volt. 9V
—-—O—-- Input Volt. ~ 36V Load Ripple Voltage [mV]
400 \ Current Input Volt. Input Volt.
N (A 9 [V] 36 V]
- ) 0.00 5 25
E 300 N 0.24 5 5
o \\ 0.48 5 5
£ 0.72 10 5
< 200
o \ 0.96 15 5
g N 1.20 25 10
&
100 \ 1.32 25 5
\\ — _ _
G- . h—A _ _ _
0 bl —a——=A——H % o ~ } ;
0.0 0.3 0.6 0.9 1.2 15 — _ _

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-11035
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Model MGFS62405
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +5V1.2A
1.Graph 2.Values
—2A— Input Volt. v
— —O—"-- Input Volt. 36V Load Ripple-Noise [mV]
400 \ Current Input Volt. Input Volt.
\ [A] 9 [V] 36 [V]
- ) 0.00 5 25
£ 300 \ 0.24 5 10
@ \\ 0.48 10 5
S 0.72 10 10
£ 200
o A\ 0.96 20 10
g N 1.20 30 10
14
100 \ 1.32 30 10
N\ - - -
G~ . _| —‘%—A — ' '
0 ARy = Sl 1= O - - -
0.0 0.3 0.6 0.9 1.2 15 — 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-11035
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Model MGFS62405
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object +5V1.2A
1.Graph 2.Values
---EF-- Load 50%
—&A—— Load 100% Ambient Ripple Voltage
400 \ Temperature [mV]
AN [°C] Load 50% | Load 100%
\
= 300 N\ ) .60 5 5
E L N -40 5 10
% \\ N -20 5 5
£ 200 N 0 5 5
N
> \ 25 5 5
k= \\ \ 65 5 5
o 100 \\ 75 5 5
\
\ - - -
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-11035
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Model MGFS62405
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +5V1.2A
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
—-k-—- |nputVolt. 18V Ambient Output Voltage [V]
—-—0O—-- Input Volt. 24V Temperature| Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
53 ——&—- InputVolt. 36V [°C] V] | 12[v] | 18[V] | 24[V] | 36]V]
' :‘\ -60 5.056 5.057 5.057 5.057 5.056
e \\ \\ -40 5.062 5.062 5.062 5.062 5.062
(0]
2 52 \\ " K -20 5.066 5.066 5.066 5.066 5.065
S < N
g - \ \\ 0 5.068 5.068 5.068 5.068 5.068
§_ ) N — e 25 5.078 5.078 5.078 5.078 5.077
8 \\ 65 5.086 5.087 5.087 5.087 5.086
5.0 AN \\ 75 | 5.088 | 5.088 | 5.088 | 5.088 | 5.088
\ “
\\ N
4.9 \ ‘\‘1 - - - - - -
\ N
. N\ — ; - ; } ;
N hi
4.8 - - - - - - -
-60 -20 20 60 100
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
12 - BC-11035
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Model MGFS62405
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +5V1.2A

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

Input Voltage : 9
Load Current : 0O
* Output Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Output Voltage) / 2

: =40

- 65°C
- 36V
- 1.2A

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 65 9 0 5.092
— 15 +0.3
Minimum Voltage -40 9 1.2 5.062
- 13 - BC-11035
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Model MGFS62405

ltem Time Lapse Drift

Temperature

25°C

Testing Circuitry Figure A

Object +5V1.2A

1.Graph 2.Values
Time since Output
5.3 start Voltage
[H] [V]
5.2 0.0 5.073
>, 0.5 5.078
% 5.1 1.0 5.078
§ 2.0 5.078
g 5.0 3.0 5.078
8 4.0 5.078
4.9 5.0 5.078
6.0 5.078
4.8 7.0 5.078
0 2 4 6 10 8.0 5.078
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-11035
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Model MGFS62405
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +5V1.2A
1.Graph Input Volt. 24V
Load 50%
Output (
Volt.
[1V/div]
0
Load 100%
Output
Volt.
[1Vv/div]
: L
Input
Volt.
0
[10V/div] Time [5ms/div] Time [Sms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 15 0.7 2.2 0.2 2.1
100 % 15 0.8 2.3 0.1 0.7
90%
Output ———(’Z———————i!— ————— -
I
Volt. 10% / L \
AT TE====1 S N
Input | | I
Volt. I I
Td Tr i Th T
I
Ts i
- 15 - BC-11035
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Model MGFS62405
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +5V1.2A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
10 < Temperature V]
\\ W [°C] Load 50% | Load 100%
8 ® A -60 7.6 7.7
> %ﬁ Sy -40 7.5 7.6
0 N \ 20 75 7.6
8 6 N
g \\ N 0 7.5 7.6
N
5, N\ N 25 7.4 7.5
c N N 65 7.3 7.4
N\
\\ R 75 7.3 7.4
2 N N - - -
N AN — - -
I\, N
0 AN -- - -
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
16 - BC-11035
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Model MGFS62405

Item Overcurrent Protection

Temperature
Testing Circuitry Figure A

25°C

Object +5V1.2A

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.
8 Input Volt. 36V V] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
4.75 1.549 | 1.604 | 1.581 | 1.582 | 1.602
E 4.50 1.607 | 1.655 | 1.630 | 1.623 | 1.632
% 6 :‘\ 4.00 1.735 | 1.776 | 1.742 | 1.709 | 1.696
§ %E 3.50 1.879 | 1.916 | 1.855 | 1.799 | 1.760
g 4 ::: 3.00 2.054 | 2.069 | 1.964 | 1.891 | 1.841
8 b 2.50 2.249 | 2.233 | 2.084 | 1.996 | 1.927
2.00 2.467 | 2.408 | 2.218 | 2.102 | 2.013
2 \ 1.50 2.710 | 2.605 | 2.360 | 2.224 | 2.110
\\ 1.00 2.941 | 2.853 | 2.522 | 2.354 | 2.212
0 > L 0.50 3.201 | 3.038 | 2.701 | 2.485 | 2.306
0 1 4 5 0.00 3.599 | 3.268 | 2.736 | 2.485 | 2.261
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 17 - BC-11035
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Model MGFS62405
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry  Figure A
Object +5V1.2A
1.Graph —4A—— InputVolt. 9V |2 Vvalues
---EF-- InputVolt. 12V
—--3k--—- |nputVolt. 18V Load Input Current [A]
—-—0O—-- Input Volt. 24V Current [Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 36V [A] ov] | 12[v] | 18[Vv] | 24[v] | 36[V]
__ 10000 N 000 | 787 | 895 [ 1042 [ 1095 [ 1245
i "\\ 0.24 462 571 723 814 910
2 N 0.48 328 421 555 643 739
§ \\\ 0.72 252 332 451 531 623
g \ 0.96 205 274 379 452 538
L 1000 B . 1.20 172 | 233 | 327 | 393 | 474
= ~ §1 N = 132 | 159 | 216 | 306 | 369 | 447
=t =3 XT=3"F&S
= PN A (PR N ) -- - - - - -
0 A B =N D ~ - - - - -
Gy = S R B R R
100 — - - - - -
0.0 0.3 0.6 0.9 1.2 15

Load Current [A]

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

When load current is low, MG operates
intermittently, so switching frequency
would not become constant.

. 18 - BC-11035
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DC Power
Supply

Electronic

Temperature Chamber

LI 10]

A 4

Switch

A

Power Meter

»| Power Supply I

Input pin Output pin

Figure A

»| Electronic

DC Load

[ Oscilloscope
A

\ 4
> .
7] Relay Unit
> DVM

Measuring board C1=1pF(Ceramic Capacitor)

d

e

Y
C1 .
Power Electric
Supply - DC Load
-Vin -Vout () ()

R=50Q
C=0.01pF

Data Acquisition/Control Unit

N Coaxial cable

Somm (1.5m,500)

Osilloscope
(BW:100MHz)

T

Figure B (Ripple and Ripple noise Characteristic)
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