SEAH
CO$EL

TEST DATA OF MGS1R5483R3

Regulated DC Power Supply
August 9, 2016

Approved by W W
akaydki Fukuda Design Manager

Prepared by : oo Mubaisle

Shohei Mukaide Design Engineer

COSEL CO.,LTD.



ZEEH

—CO$EL

CONTENTS

1.Input Current (by Input Voltage) = = = = = = = = = v o v e e e e e e
2.Input Current (by Load Current) = = = = = == s o v o s e e e e e e e
3.Input Power (by Load Current) = = = =+« = = s s+ s am e
4.EfﬁCiency (by |nput VOltage) .........................
5_Efﬁciency (by Load Current) .........................
6.Line Regulation ................................
7.Load Regulation ...............................
8.Dynamic Load ResSponse « « « « « « « « s s s v s s aa e
9.Ripple Voltage (by Load Current) = = = = = = = o s mm e e e e e e e
’IO.RippIe-Noise .................................
11.Ripple Voltage (by Ambient Temperature) = « = = = ==« = r 0 v 0 v e e s
12.Ambient Temperature Drift = = = = = = = =0 e e e e e e
130utput Voltage ACCUracy ..........................
14T|me Lapse Drift = = = = = = =« « = & o o 0 0w 0 e e e e e e e e e
15 Rise and Fall Time = = = = = = = = =« « & v v v v v v v v v v v w0 0 v 0w
16.Minimum Input Voltage for Regulated Output Voltage = - =+ = - = -« - -
17.0Overcurrent Protection = = = = = = = = =« =« ¢« v v 0 0 w0 0 e w0 e e e e
18.Switching Frequency (by Load Current) « « = = = = o v v e e e e e e e e e e e
19_Figure of Testing Circuitry ..........................
(Final Page 19)

BC-10950




—CO$EL

ZEEH

Model MGS1R5483R3
Temperature 25°C
Item Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---FE+-- Load 50%
— —O—-- Load 0% Input Input Current
0.10 Voltage [A]
\\ :\\ V] Load 0% |Load 50%|Load 100%
0.08 \Q \:\ 0.0 0.000 0.000 0.000
< N, \ 24.0 0.003 0.004 0.003
S oo \\\ \ 30.0 0.003 | 0.003 | 0.003
S ‘.\ N 33.0 0.004 0.003 0.003
< \\ 33.2 0.004 0.027 0.051
g0 RN N 334 0004 | 0.027 | 0.051
”ﬂi;\:;\ ) ‘\. 33.6 0.004 0.027 0.051
0.02 X \\ B g ﬂ\-\i}a 33.8 0.003 | 0.027 | 0.050
T N 36.0 0.003 0.025 0.047
0.00 & — B BB 01 -0 — 100 48.0 0003 | 0.020 | 0.036
o 1 30 4 60T 90 60.0 0.002 | 0016 | 0.029
Input Voltage [V] 70.0 0.002 0.015 0.026
76.0 0.002 0.014 0.024
80.0 0.003 0.013 0.023
Note: Slanted line shows the range of the rated - - - -
input voltage. _ B B B
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Model MGS1R5483R3
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- Input Volt. 48V
—-—O—-- Input Volt. 76V Load Input Current [A]
0.10 - Current Input Volt. | Input Volt. | Input Volt.
N [A] 36[V] 48[V] 76[V]
0.08 \\ 0.00 0.003 0.003 0.002
< \\ 0.08 0.012 0.010 0.008
= N 0.16 0.021 0.016 0.012
2 0.06 ™
5; A 0.24 0.030 0.023 0.016
5 o 0.32 0.038 | 0.029 | 0.020
2 0.04 A 3]
IS //A’ ‘/C\xa—" 0.40 0.047 0.036 0.024
AT BTN o 0.44 0.052 0.039 0.026
g LN
0.02 T e =T TN - - - -
A= \ . : : :
0.00 & — - - -
0.0 0.1 0.2 0.3 0.4 0.5 _ B B B

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGS1R5483R3
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- Input Volt. 48V
—-—O—-- Input Volt. 76V Load Input Power [W]
3.0 - Current Input Volt. | Input Volt. | Input Volt.
[A] 36[V] 48[V] 76[V]
2.5 0.00 0.12 0.13 0.17
g 0.08 0.44 0.47 0.58
5 20 0.16 0.75 0.78 0.89
IS . . 0.24 107 1.09 119
5 - 0.32 1.38 1.41 1.51
Q.
£ ., & 0.40 1.70 1.72 1.83
B N 0.44 1.86 1.89 1.98
o ~ _ _ _
0.5
& N
0.0 - - - -
0.0 0.1 0.2 0.3 0.4 0.5 _ B B B

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGS1R5483R3
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—4—— Load 100% Input Efficiency
90 < Voltage [%]
A N \%i Load 50% Load 100%
Y \\ 34 73.7 78.4
< 8 N N 36 73.9 78.3
o B Yﬂ\
= i i \) 40 72.5 78.1
T2 1N
2 i\ g RN ' 48 70.7 773
3 70 N '—"\E\N \\ 55 69.8 76.3
L TEN 60 68.0 75.8
\ \EL.E'
60 \ ~ 70 65.5 73.7
N \\\ 76 63.1 73.0
N 80 62.2 725
N
50 AN N
30 45 60 75 90

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGS1R5483R3
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- Input Volt. 48V
—-—O—-- |InputVolt. 76V Load Efficiency [%]
90 Current Input Volt. | Input Volt. | Input Volt.
:\\ [A] 36[V] 48[V] 76[V]
b 0.00 - - -
— 80 ~ 0.08 60.6 56.9 46.1
X g
= == &1 \} > 0.16 71.4 68.4 59.9
= " ot Xy 0.24 74.8 73.5 67.2
2 7 o7 N 0.32 77.0 75.5 70.8
L A N 0.40 783 | 773 | 730
60 L7 P/' . 0.44 78.8 77.6 74.0
50 : - - - -
0.0 0.1 0.2 0.3 0.4 0.5 _ B B B

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGS1R5483R3
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +3.3V0.4A
1_Graph 2.Va|ueS
---EF-- Load 50%
—A—— Load 100% Input Output Voltage
3.39 S Voltage (V]
(N N V] Load 50% | Load 100%
336 AN \\x 34 3.333 3.332
>, \ \) 36 3.333 3.332
[0) N\ o I\
o) N 40 3.333 3.332
S 333 | BEErenceeenr-f-- 88
S N \| 48 3.333 3.332
E] \ \ 55 3.333 3.332
g 3.30 N Al 60 3.333 3.332
\ {\ 70 3.333 3.332
3.27 \\ _\\ 76 3.333 3.332
N
\\ \ 80 3.333 3.332
3.24 - s
30 45 60 75 90

Input Voltage [V]

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 MGS1R5483R3
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- Input Volt. 48V
—-—O—'- InputVolt. 76V Load Output Voltage [V]
339 - Current Input Volt. | Input Volt. | Input Volt.
N [A] 36[V] 48[V] 76[V]
336 \\ 0.00 3.333 3.333 3.333
>, N 0.08 3333 | 3.333 | 3.333
[0) N
o N 0.16 3.333 3.333 3.333
® - s e &
+= 3.33 = = = H
S 0.24 3.332 3.332 3.332
5 \*\ 0.32 3.332 3.332 3.332
£330 \
3" N 0.40 3.332 3.332 3.332
\t
N 0.44 3.331 3.332 3.332
3.27 \\ - B B B
N — 3 3 3
3.24 - - - -
0.0 0.1 0.2 0.3 0.4 0.5 ~ - : -
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Model MGS1R5483R3

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +3.3V0.4A

Input Volt. 48 V

Cycle 100 ms

Load Current /‘

t1,t2=50ps

t1

t2

Min.Load (0A)——

Load 100% (0.4A)

100 mV/div

100 us/div

200 us/div

Min.Load (0A)——

Load 50% (0.2A)

100 mV/div

100 ps/div

200 us/div

Load 50% (0.2A)

Load 100% (0.4A)

100 mV/div

100 ps/div

200 ps/div
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Model MGS1R5483R3
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure B
Object +3.3V0.4A
1.Graph 2.Values
—2A—— Input Volt. 36V
——O—"-Input Volt. 76V Load Ripple Voltage [mV]
400 N Current Input Volt. Input Volt.
N A 36 [V 76 [V
250 N [A] [V] [V]
= \ 0.00 5 15
£ 300 N 0.08 15 10
N
o 250 AN 0.16 25 20
2 \ 0.24 30 30
< 200
o N\ 0.32 45 35
S 150 N 0.40 55 45
~ \,
« 100 N 0.44 65 50
50 N %A’? % © — B B
0 e~ Bl - - -
0.0 0.1 0.2 0.3 0.4 0.5 _ B B

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 MGS1R5483R3
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure B
Object +3.3V0.4A
1.Graph 2. Values
—A—Input Volt. 36V
—.—o—--Input Volt. 76V Load Ripple-Noise [mV]
400 N Current Input Volt. Input Volt.
\ A 36 [V 76 [V
250 N [A [V] [V]
< \ 0.00 5 20
£ 300 N 0.08 15 15
9 250 0.16 25 20
© O
= 0.24 35 35
< 200
> \ 0.32 50 40
S 150 N 0.40 65 50
~ \
“ o 0.4 70 55
AN
50 et ¢ . : :
0 ¢ —=—a—7 — - -
0.0 0.1 0.2 0.3 0.4 0.5 — - -

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
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Model MGS1R5483R3
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +3.3V0.4A
1.Graph 2.Values
---E+-- Load 50%
—&—— Load 100% Ambient Ripple Voltage
400 \\ Temperature [mV]
AN [°C] Load 50% | Load 100%
_ N ) 60 30 60
< 300 S
£ L N -40 30 55
% \\ N -20 30 55
= 200 N 0 30 55
N
= \ 25 30 55
& \\ \ 75 30 55
o100 \ 85 30 55
N
Lﬂ\ i £ AN 90 30 55
H-----B->--3---- &} £ B £HEl
0 - - -
-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.
- 11 - BC-10950
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Model MGS1R5483R3
ltem Ambient Temperature Drift Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- Input Volt. 48V
—-—O—-- Input Volt. 76V Ambient Output Voltage [V]
3.39 < Temperature | Input Volt. | Input Volt. | Input Volt.
'k\‘ .\\ [°C] 36[V] 48[V] 76[V]
336 '.:\\\ N -60 3.315 3.315 3.315
= N R -40 3.321 3.321 3.321
(O] T
2. N N N -20 3325 | 3326 | 3.326
e W/W BN 0 3328 | 3328 | 3.329
5 N N 25 3.330 3.330 3.330
£3.30 b A
3 E\ N 75 3.327 3.327 3.327
Y \\ 85 3.326 3.326 3.326
3.27 i N
:\\ N 90 3.325 3.325 3.325
: Ay \ N - - - -
3.24 : - - - -
-60 -20 20 60 100 — B B B
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 BC-10950
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Model MGS1R5483R3
Item Output Voltage Accuracy Testing Circuitry  Figure A
Object +3.3V0.4A
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 - 85°C

Input Voltage : 36 - 76V

Load Current : 0 - 0.4A

* 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 [%]
Maxi Volt 25 48 0 3.332
ximum Voltage 6 40.2
Minimum Voltage -40 36 0.4 3.321
- 13 - BC-10950
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Model MGS1R5483R3
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph 2.Values
Time since Output
3.39 start Voltage
[H] [V]
3.36 0.0 3.331
> 0.5 3.331
%3.33 1.0 3.331
S 2.0 3.331
Zi 3.30 3.0 3.331
8 4.0 3.331
3.27 5.0 3.331
6.0 3.331
3.24 7.0 3.331
0 2 4 6 10 8.0 3.331
Time [H]
Input Volt. 48V
Load 100%
- 14 - BC-10950
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Model MGS1R5483R3
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +3.3V0.4A
1.Graph Input Volt. 48V
[ Load 50% ]
Output
Volt.
[0.5V/div]
0
[ Load 100%
Output
Volt.
[0.5V/div]
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [1ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 2.6 0.2 2.8 0.1 0.9
100 % 2.6 0.2 2.8 0.1 0.5
- 15 - BC-10950
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Model MGS1R5483R3
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph 2.Values
---E+-- Load 50%
—4—— Load 100% Ambient Input Voltage
40 - Temperature V]
N\ N [°C] Load 50% | Load 100%
A N
32 \ -60 31.1 31.3
S Ry T —gxcie -40 31.0 31.3
s N ) -20 30.8 31.2
S N \ 0 30.4 30.8
= N
5 N\ N 25 29.9 30.4
c \ N 75 29.6 29.9
A J 85 295 29.9
8 < N 9 29.5 29.9
N N — - -
R N\
0 AN - - -
-60 -20 20 60 100 ~ - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-10950
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Model MGS1R5483R3

ltem Overcurrent Protection

Temperature

25°C

Testing Circuitry  Figure A

Object +3.3V0.4A

1.Graph Input Volt. 36V | 2.Values
Input Volt. 48V
Input Volt. 76V Output Load Current [A]
4 Voltage Input Volt. | Input Volt. | Input Volt.
1f V] 36[V] 48[V] 76[V]
- s N W\ 3.30 0.42 0.42 0.42
= N \ 3.14 0.64 0.67 0.65
8 2.97 0.66 0.69 0.66
g 2 \ 2.64 0.70 0.73 0.68
= 2.31 0.75 0.77 0.72
3 1.98 080| 08| 076
L 1,65 085| 087| 0.8t
) )\ 1.32 0.91 0.92 0.85
0 0.99 0.97 0.98 0.90
0.0 03 06 09 12 0.66 1.04 1.04 0.95
Load Current [A] 0.33 1.10 1.09 0.99
Note: Slanted line shows the range of the rated 0.00 113 1.10 0.97
load current.
- 17 - BC-10950
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Model MGS1R5483R3
Temperature 25°C
ltem Switching Frequency (by Load Current) Testing Circuitry Figure A
Object +3.3V0.4A
1.Graph —A—— InputVolt. 36V | 2.Values
---EF-- Input Volt. 48V
—-—O—-- Input Volt. 76V Load Frequency [kHz]
10000 — Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 36[V] 48[V] 76[V]
_ N 0.00 517 539 574
N 1
T \\‘ 0.08 427 461 492
> N 0.16 361 399 | 442
C
o] AN 0.24 313 351 396
3 1000 N
) N 0.32 277 309 356
w o AN 0.40 249 283 326
= \‘@.‘:%: e N
< R = il -:%_: —%- .0 0.44 237 270 312
100 : - - - -
0.0 0.1 0.2 0.3 0.4 0.5 ~ - - -
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-10950
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Temperature Chamber
S
- Electronic I:l |:| |:| .
> Switch > > Power Supply | =] > II—Z:I)%cE'ontljc A []
™ oa
DC Power Power Meter
Supply 4= | Oscilloscope
A
> Relay Unit
DVM

Data Acquisition/Control Unit

Figure A

Measuring board C1=1pF(Ceramic Capacitor)

Input pin Output pin

Power Electric
_— Supply - DC Load

: / R=50Q
- R N I
Vin -Vout @ 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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