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Model MGFS40053R3
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
16.0 , Voltage [A]
N\ \ N [V] Load 0% |Load 50%)]Load 100%
12.8 \\Q \> 0.0 0.000 0.000 0.000
< N N 3.8 0.043 | 0.004 | 0.004
£ N\ N 3.9 0.038 | 3996 | 5532
9 96 \ ¥
3 N \ 4.0 0.035 | 3.858 | 8.450
s \ \\j 4.1 0.032 3.760 8.430
g 04 N \V 4.2 0.033 | 3.655 | 8.046
\\ \\A\ \\ 4.3 0.029 3.566 7.715
3.2 A \\ 4.4 0.028 3.472 7.436
\\\ B v‘g‘\é 4.5 0.036 | 3.314 | 7.062
00 & > o o X"‘ -© 5.0 0.023 3.016 6.274
0 4 8 12 16 7.0 0017 | 2.156 | 4.340
Input Voltage [V] 9.0 0.017 1.678 3.361
13.0 0.021 1.205 2.339
15.0 0.023 1.061 2.051
Note: Slanted line shows the range of the rated -- - - -
input voltage. — _ _ _
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load c

Load Current [A]

Note: Slanted line shows the range of the rated

urrent.

Model MGFS40053R3
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —~A—— InputVolt. 4.5V | 2.Vvalues
---EF--Input Volt. 5V
—--3k--—- |nput Volt. v Load Input Current [A]
—-—0O—-- Input Volt. oV Current [Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 13V Al 45V | svi | 7ivi | ovi | 13(v)
16.0 \ 0.0 0.036 | 0.023 | 0.017 | 0.017 | 0.021
< ‘\ 1.6 1.357 | 1.245 [ 0.906 | 0.722 | 0.540
512.8 \\ 3.2 2.660 | 2.380 | 1.723 | 1.370 | 0.990
g N 40 [3.314[3.016 [2.156 [1.678 [1.205
*g'_ 9.6 }\ 4.8 4,078 | 3.603 | 2.561 | 2.014 | 1.427
£ : A 5.6 4,778 14.209 | 3.018 | 2.356 | 1.644
6.4 :>é~'/’§ 6.4 5.546 | 4.937 | 3.431 | 2.676 | 1.876
/QA{ [ /\.\ XK 8.0 7.062 | 6.274 | 4.340 | 3.361 | 2.339
3.2 {ﬁ/ﬁ/x g,‘:.\;{»/O 8.8 |7.904 |6.967 |4.854 |3.734 | 2.585
B oy kb DT\ G - i i i i i
F== " N
0.0 ._/‘,-“a - - - - - -
0 2 4 6 8 10
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Load Current [A]

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

Model MGFS40053R3
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —~A—— InputVolt. 4.5V | 2.Vvalues
---EF--Input Volt. 5V
—--3k--—- |nput Volt. v Load Input Power [W]
—-—0O—-- Input Volt. oV Current [Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 13V [A] a5V | 5V | 7iv1 | ovi | 13[v)
80 < 0.0 0.12 | 0.12 | 0.12 | 0.16 | 0.27
g \i 1.6 6.23 | 6.25 | 6.38 | 6.55 | 7.03
q;_) 60 3.2 12,12 (12.11 | 12.18 | 12.34 | 12.89
2 \\ 4.0 15.19 [ 15.14 | 15.12 | 15.24 | 15.69
= N 4.8 18.37 [ 18.26 | 18.13 | 18.19 | 18.57
g_ 40 5.6 21.62 | 21.44 | 21.19 | 21.20 | 21.51
y 6.4 25.02 | 24.75 | 24.33 | 24.27 | 24.50
;—i"’/ \ 8.0 32.21 | 31.68 | 30.78 | 30.55 | 30.63
20 A"’i \\ 8.8 36.18 | 35.41 | 34.15 | 33.79 | 33.78
— AN -- - - - - -
o = : - -1
0 2 4 6 8 10
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Model MGFS40053R3
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
A Load 100% Input Efficiency
95 - < Voltage [%0]
0\ O V] Load 50% | Load 100%
H é‘-----EI.-“‘~ A AN N . . .
N a&/ﬂ, e 4.3 88.2 82.0
9 Z \ = 4.5 88.4 83.6
— N ™\ 5.0 88.6 85.0
> N N
e N \J 7.0 88.8 87.1
QL 75 : 0
L2 \ N 9.0 88.0 87.8
L N, N 11.0 86.9 87.6
65 \ 13.0 85.5 87.5
N\
\ o 15.0 83.9 87.0
N\ N
N, N\ — - -
55 AN A
0 4 8 12 16

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGFS40053R3
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —~A—— InputVolt. 4.5V | 2.Vvalues
---EF-- Input Volt. 5V
—--3k--—- |nput Volt. v Load Efficiency [%)]
—-—0—-- Input Volt. oV Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——& —- |InputVolt. 13V [A] 45[V]| 5[Vl | 7IV] | 9[V] | 13|V]
95 N 0.0 - - - - -
—_ A \\ 1.6 86.1 | 85.8 | 84.1 | 819 | 76.4
o ==t H
= 85 BT A T4 Nh 3.2 88.5 | 88.6 | 88.1 | 86.9 | 83.2
o) K/ po L.F~\E
S o s N ’\A 4.0 88.4 | 88.6 | 888 | 88.0 | 855
2 0/' W 48 | 87.7 | 88.2 | 888 | 885 | 86.7
w75 \ 5.6 86.8 | 87.6 | 88.6 | 88.6 | 87.3
\\ 6.4 85.8 | 86.7 | 88.2 | 88.4 | 87.6
65 A 8.0 83.6 | 85.0 | 87.1 | 87.8 | 875
\ 8.8 815 | 83.3 | 86.4 | 87.3 | 87.3
\\
55 -- - - - - -
0 2 4 6 8 10

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS40053R3
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +3.3V8A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
3.39 Voltage V]
N \\ V] Load 50% Load 100%
3.36 \\ \\ 4.3 3.352 3.351
= (e et e Bl 4.5 3.352 3.351
[ AN N
2 543 N, \ 5.0 3.352 3.351
= 3. N
g ‘\ 7.0 3.352 3.351
5 s AN 9.0 3.352 3.351
£3.30 . >
= 11.0 3.352 3.351
©) \\ \\
N N 13.0 3.352 3.351
3.27 A\ ™,
: N N 15.0 3.352 3.351
AN
N\, \ " - -
3.24 AN
0 4 8 12 16

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGFS40053R3
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +3.3V8A
1.Graph —A—— InputVolt. 4.5V | 2 Values
---EF--Input Volt. 5V
—%--—- InputVolt. 7V || Load Output Voltage [V]
—-—0O—-- Input Volt. Vv Current|Input Volt.| Input Volt.| Input Volt. | Input Volt. | Input Volt.
3.39 ——& — - Input Volt. 13v [A] | 4.5[V]| 5[V] 7V] 9[V] 13[V]
\\ 0.0 | 3.353 | 3.353 | 3.353 | 3.353 | 3.353
= \\ 1.6 | 3.353 | 3.353 | 3.353 | 3.353 | 3.353
%3'36 — == Nn 32| 3352 | 3352 [ 3352 | 3.352 | 3.353
9 \\ 40| 3352 | 3352 | 3352 | 3.352 | 3.352
5 3.33 N 48| 3352 | 3.352 | 3.352 | 3.352 | 3.352
3 N 5.6 | 3.352 | 3.352 | 3.352 | 3.352 | 3.352
3.30 AN 6.4 | 3.352 | 3.352 | 3.352 | 3.352 | 3.352
'\\ 80| 3351 | 3351 | 3351 | 3351 | 3.351
3.27 X 88| 3351 | 3351 | 3351 | 3.351 | 3.351
3.24 N - - - - - -
0 2 4 6 8 10

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS40053R3

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +3.3V8A

Input Volt. 5V
Cycle 100 ms

t1,£2=100 s

Load Current

t1

t2

Min.Load (0A)——

Load 100% (8A)

100 mV/div

1 ms/div

1 ms/div

Min.Load (0A)«——

Load 50% (4A)

100 mV/div

1 ms/div

1 ms/div

Load 50% (4A)——

Load 100% (8A)

100 mV/div

1 ms/div

1 ms/div

- BC-11309




—CO$EL

Ripple [mVp-p]

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.

Fig.Complex Ripple Wave Form

Model MGFS40053R3
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +3.3V8A
1.Graph 2.Values
—A— Input Volt. 4.5V
——0—"-- Input Volt. 13V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
\\ [A] 4.5 V] 13 [V]
- N 0.0 15 15
£ 150 N 1.6 5 5
<} N 3.2 10 5
B 4.8 15 10
£ 100
- \ 6.4 25 20
5 N\ /A 8.0 40 25
04
50 8.8 80 25
| — = ° - - -
0 T~ ~ ) ;
0 2 4 8 10 — _ _
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Model MGFS40053R3
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +3.3VBA
1.Graph 2.Values
A Input Volt. 4.5V
— —O=""Input Volt. 13V Load Ripple-Noise [mV]
200 Current Input Volt. Input Volt.
\\ [A] 4.5 [V] 13 [V]
\ 0.0 25 15
>
g 150 \ 1.6 10 10
gL \\ 3.2 15 10
S 4.8 25 10
< 100
v A\ # 6.4 30 25
g N 8.0 50 30
14
50 8.8 90 35
_'g’\\y ) - - -
¢ =8 _ o - _ _
0 — - -
0 2 4 6 8 10 — 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-11309




—CO$EL

Model MGFS40053R3

ltem Ripple Voltage (by Ambient Temp.)

Testing Circuitry Figure B

Object +3.3V8A

1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Ripple Voltage
200 Temperature [mV]
N \ [°C] Load 50% | Load 100%

S 150 -60 20 50
E \ -40 20 55
% \ -20 20 60
= 100 25 15 45

>
e . \ 60 15 50

o
a - 85 10 55

A
o 50 KM A— 7X - - -
\ - - -
H-----EFN\-- 8- ___ — I N__&
[mh g el Ll T 'D . _ _
0
-60 -20 20 60 100 - - -
Ambient Temperature [°C]
Input Volt. 5V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-11309
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Model MGFS40053R3
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +3.3V8A
1.Graph —~A—— InputVolt. 4.5V | 2.Vvalues
---EF-- Input Volt. 5V
— - —- JnputVolt. 7V Ambient Output Voltage [V]
—-—0O—-- Input Volt. oV Temperature| Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
3.39 ——&—- InputVolt. 13V [°C] 4.5V] | 5[V] 7V] o[V] | 13[V]
' } N -60 3.341 | 3.342 | 3.343 | 3.343 | 3.344
E ;\\ \\ -40 3.346 | 3.347 | 3.347 | 3.347 | 3.348
() N,
83'36 N\ P -20 | 3.348 | 3.349 [ 3.349 | 3.349 | 3.349
= PA—!—!"" X
g 533 r\ \ 0 3.349 | 3.349 | 3.349 | 3.349 | 3.349
'g'_' \\‘ N\ 25 3.351 | 3.352 | 3.352 | 3.352 | 3.352
5 \,
3 \\ ‘\\ 50 3.352 | 3.352 | 3.353 | 3.353 | 3.352
3.30 AN AN 60 3.352 | 3.352 | 3.352 | 3.352 | 3.352
N \\ — i B i i i
\\ ™
3.27 N N - - ) - - }
N N » S R B R
\\
3.24 A\ - - - - - -
-60 -20 20 60 100
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-11309
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Model MGFS40053R3

Item Output Voltage Accuracy Testing Circuitry  Figure A

Object +3.3V8A

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 - 50°C
Input Voltage : 4.5 - 13V
Load Current : 0 - 8A
* 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 50 4.5 0 3.355
— 15 +0.2
Minimum Voltage -40 4.5 8 3.346

.13 - BC-11309
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Model MGFS40053R3
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +3.3V8A
1.Graph 2.Values
Time since Output
3.39 start Voltage
[H] [Vl
3.36 0.0 3.352
= 0.5 3.352
:%)7 3.33 1.0 3.352
S 2.0 3.352
E; 3.30 3.0 3.352
8 4.0 3.352
3.27 5.0 3.352
6.0 3.352
3.24 7.0 3.352
0 2 4 6 10 8.0 3.352
Time [H]
Input Volt. 5v
Load 100%
- 14 - BC-11309
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Model MGFS40053R3
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +3.3V8A
1.Graph Input Volt. 5V
[ Load 50%
Output
Volt.
[0.5V/div]
0
[ Load 100%
Output
Volt.
[0.5V/div]
0
Input
Volt.
0
[1V/div] Time [1O0ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 7.8 6.7 14.5 0.2 1.0
100 % 7.3 6.8 14.1 0.1 0.4
Output _9_00_/0 /_________! I_ _____ RN
Volt. o / i \
i E——— Y — e —
I
Input I
Volt. | |
Td Tr : : Th | Tf
¥
Ts I
- 15 - BC-11309
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Model MGFS40053R3
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +3.3V8A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
5 < Temperature V]
\Q O [°C] Load 50% | Load 100%
4
4 \"“\\t N -60 3.6 43
>, NN -40 35 4.1
tH=% ig N
3 N N\, -20 35 3.9
g 3 AN N
= N 0 3.7 3.8
z X ™ 25 3.8 3.7
“g’_ 2 \\ N \\ . .
= N N\ 50 3.8 3.7
N AN
N\ N 60 3.7 3.7
. N \
= N N - - -
AN N — } ]
0 A -- - -
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
. 16 - BC-11309
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Model MGFS40053R3

Item Overcurrent Protection

Temperature
Testing Circuitry Figure A

25°C

Object +3.3V8A

1.Graph —A InputVolt. 4.5V | 2.values
——1 Input Volt. 5V
— |nput Volt. v Output Load Current [A]
—_—0 Input Volt. oV Voltage |input Volt.| Input Volt. | Input Volt. | Input Volt. Input Volt.
4 — Input Volt. 13V V] 4.5[V]| 5[Vl | 7[V] | 9lV] | 13[V]
i\: 3.300 8.940 | 9.339 [10.135|10.552 110.190
. Fr=—rr 3.135 } } i i i
o N
2 3 : 2.970 - - - - -
s N
= ~
9 2.640 - - - - -
5 2.310 - - - - -
g 2
=) - - - - -
3 1.980
1.650 - - - - -
1 1.320 - - - - -
0.990 - - - - -
0.660 - - - - -
0
0 2 4 6 8 10 12 0.330 - - - - -
0.000 - - - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
Intermittent operation activates when overcurrent
protection is activated.
17 - BC-11309
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Model MGFS40053R3
Temperature 25°C
Item Overvoltage Protection Testing Circuitry Figure A
Object +3.3V8A
1.Graph —A—— Input Volt. 4.5V | 2.values
---EF-- Input Volt. 5V
—--=k-— Input Volt. 13v Load Operating Point [%]
Ratio Input Volt. | Input Volt. | Input Volt.
[%0] 4.5[V] 5[V] 13[V]
150 0 134 134 134
\ 10 128 128 126
< 140 20 129 129 129
°: \ 30 127 129 127
§ B\ 3/,% lv: 40 128 128 127
o 130 [ ; - !/ﬂ-ﬂéﬁ;?—‘ ol o 50 129 129 127
= \ 60 130 130 128
o 70 131 130 128
© 120 80 133 131 130
\ 90 134 133 131
110 100 - X 134 131
0 20 40 60 80 100 120

Load Ratio [%]

2 During this area, overcurrent protection

activates.

18
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1400

Input Volt: 4.5V

Load Increase
— ~ Load Decrease

1200

o
o
o

[e]
o
o

D
o
o

N
3
/.—f-

Switching Frequency [kHz]

O ::p\
200
T— —
0
0 2 4 6 8 10
Load Current [A]
Input Volt: 5V
1400
1200
N
£1000
>
2
o 800
>
o
Q
L 600
(@]
£ \
<
G 400 a
= \\/\\;\\\/\‘ «
)
200 \\\\ .
T ——
0
0 2 4 6 8 10

Load Current [A]

Model MGFS40053R3
Temperature 25°C
Item Switching frequency (by Load Current) | Testing Circuitry Figure A
Obiject 3.3V8A
1.Graph

Input Volt: 9V
1400

1200

1000
[

800 I

600

400

Switching Frequency [kHz]

/7
/

200

0 2 4

6 8 10

Load Current [A]

Input Volt: 13V

1400

1200

]

1000

kHz

il

800

I

600

I N

———

400

Switching Frequency [

0 2 4

6 8 10

Load Current [A]

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

-switching frequency of MG40 changes depending on load current and input voltage.

When load current is low, switching frequency becomes high and step down to low frequency at certain point.
There is hysteresis, so characteristic is different between load increase (sweep from 0% to 100%) and load
decrease (sweep from 100% to 0%).

-When load current is low, MG40 operates intermittently, so switching frequency can not be stable.

19 -
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Temperature Chamber
S 5
- Electronic |:| |:| |:| Electronic
»  Switch > »  Power Suppl >
DC Power PRY IS DC Load
| Power Meter -
Supply < Oscilloscope
A
v |
> Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
Measuring board C1=22pF(Ceramic Capacitor)

Co1=470uF (Electrolytic capacitor)

Input pin Output pin

Col|C1
Power + Electric
_— Supply EZZ — DC Load
. N / R=500
A R N
Vin -Vout O C=0.01pF

Coaxial cable Osilloscope
(1.5m,50Q) (BW:100MHz)

Y
A 4

50mm

Figure B (Ripple and Ripple noise Characteristic)

. 20 - BC-11309






