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Model MGFS1R54812
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
0.20 N Voltage [A]
T W V] Load 0% [Load 50%|Load 100%
N \‘ 0.0 0.000 | 0.000 | 0.000
< 0.15 1 N 16.0 0.003 | 0.004 | 0.003
|5 N \§ 16.2 0.004 | 0.003 | 0.004
5 N 16.4 0.007 | 0.060 | 0.116
O 0.10
5 \\. 16.6 0.007 0.060 0.115
5 '\’\ AN 16.8 0.007 0.058 0.113
0.05 q;\[\ \\\ 17.0 0.007 0.058 0.112
\ E*\.\E‘“ o U 18.0 0.006 | 0.054 | 0.105
N IR R R N E 24.0 0.005 0.041 0.078
0.00 & Mo--—o- oo Na 36.0 0.004 | 0.028 | 0.052
o 1 30 4 607590 48.0 0.005 | 0.022 | 0.040
Input Voltage [V] 60.0 0.004 0.018 0.033
76.0 0.003 0.015 0.026
80.0 0.003 0.014 0.025
Note: Slanted line shows the range of the rated -- - - -
input voltage. — _ _ _
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Model MGFS1R54812
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —4A—— InputVolt. 18V [ 2.values
---EF-- Input Volt. 24V
—--3k-—- |nputVolt. 36V Load Input Current [A]
—-—0—-- Input Volt. 48V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——& —- |InputVolt. 76V [A] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
0.20 < 0.000 0.006 | 0.005 | 0.004 | 0.005 | 0.003
< \i 0.026 0.026 | 0.020 | 0.015 | 0.010 | 0.008
S 0.15 . 0.052 0.045 | 0.035 | 0.023 | 0.018 | 0.012
5 “ 0.078 0.064 | 0.049 | 0.033 | 0.025 | 0.017
%’_ \S\K/A 0.104 0.084 | 0.063 | 0.042 | 0.032 | 0.022
£0.10 i 0.130 0.105 | 0.078 | 0.052 | 0.040 | 0.026
/é/\}a.——*:' 0.143 0.116 | 0.086 | 0.058 | 0.044 | 0.028
e - \ | x - - - - - -
005 | %7 - T e S AN I 5 . R - - - -
0.00 =T - - - - - -
0.00 0.03 0.06 0.09 0.12 0.15

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS1R54812
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 18V | 2 Values
---EF-- InputVolt. 24V
—--3k-—- |nputVolt. 36V Load Input Power [W]
—-—0O—-- Input Volt. 48V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 76V [A] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
3.0 0.000 0.13 | 0.13 | 0.14 | 0.19 | 0.20
g N, 0.026 0.47 | 047 | 0.54 | 0.50 | 0.64
5 2° ‘ 0052 [o081 [083 | 084|086 | 094
§ 20 i 0.078 1.15 | 1.17 | 1.18 | 1.21 | 1.29
*g_ > - '\ 0.104 152 | 151 | 153 | 1.54 | 1.69
£ 15 — 0.130 190 | 1.88 | 1.91 | 1.89 | 2.01
/fﬁ) 0.143 208 | 207 | 2.08 | 2.10 | 2.16
1.0 <
A y N\ -- - - - - -
0.0 f/ - - - - - -

0.00 0.03 0.06 0.09 0.12 0.15

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Input Voltage [V]

input voltage.

Note: Slanted line shows the range of the rated

Model MGFS1R54812
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 [%0]
N \ V] Load 50% Load 100%
iny N
A N 17 79.4 83.0
80 &%u ~ 18 79.4 82.8
'O\E‘ &\\ ENE‘\ N : -
— N e N\ 24 79.5 84.1
3 A Tl
.0:_) - ‘\ --\\HE 30 79.0 84.4
2 | AN 36 78.1 84.5
L N N 48 75.3 83.3
60 \\ Q 60 73.0 80.9
S W) 76 71.0 78.5
N \ 80 70.0 77.8
50
0 15 30 45 60 75 90

- 4 - BC-10968
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Load Current [A]

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

Model MGFS1R54812
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —~A—— Input Volt. 18V | 2.values
---EF-- InputVolt. 24V
—--3k-—- |nputVolt. 36V Load Efficiency [%)]
—-—0—-- Input Volt. 48V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 76V [A] 18[V] | 24[v] | 36[Vv] | 48[Vv] | 76[V]
90 ~ 0.000 - - - - -
— - \_\ N 0.026 66.3 | 67.4 | 59.1 | 63.5 | 485
X . a— et
= f"—'— - ! ﬁ 0.052 774 | 75.8 | 749 | 73.2 | 66.6
g Z o~ —=¢—° 0.078 | 81.3 [ 806 | 79.9 | 77.9 | 72.9
g /,g Z 1 N . . . . . .
-‘é / “ Vg N 0.104 825 | 830 | 821 | 815 | 77.0
W70 iy N 0.130 | 828 [ 841 | 845 [ 833 | 785
?-/f P N\ 0.143 82.0 | 834 | 82.7 | 82.3 | 785
g/ \\\'
60 X <) — - - - - -
/ AN
50 ' - - - - - -
0.00 0.03 0.06 0.09 0.12 0.15
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Model MGFS1R54812

ltem Line Regulation

Temperature

25°C

Testing Circuitry Figure A

Object +12V0.13A

1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
12.6 \ N Voltage V]
) \\‘ V] Load 50% Load 100%
124 LY N 17 12.027 12.024
— . N \|
> N N 18 12.027 12.024
q_) \‘ Al
g 12 N 24 12.027 12.025
S N N\ 30 12.027 12.025
5 o 36 12.026 12.025
2 120 @E—H & §$-w
= | N 48 12.026 12.024
o I\ \
N N 60 12.026 12.025
11.8 AN A\
: \ N 76 12.026 12.024
\ \ 80 12.026 12.025
11.6
0 15 30 45 60 75 90
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
BC-10968
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Model MGFS1R54812
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +12V0.13A
1.Graph —A—— InputVolt. 18V | 2 Values
---EF-- InputVolt. 24V
—:%-—- InputVolt. 36V || Load Output Voltage [V]
—-—0O—-- Input Volt. 48V Current|Input Volt.|Input Volt.| Input Volt.| Input Volt.| Input Volt.
126 ——&—- |nputVolt. 76V [A] | 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
\\ 0.000 | 12.031 | 12.031 | 12.030 | 12.030 | 12.032
% \\ 0.026 | 12.030 | 12.030 | 12.029 | 12.029 | 12.029
312'4 \\ 0.052 | 12.029 | 12.029 | 12.028 | 12.027 | 12.027
S \ 0.078 | 12.028 | 12.028 | 12.027 | 12.027 | 12.026
5 122 N 0.104 | 12.026 [ 12.027 [ 12.026 [ 12.025 [ 12.025
3 L - . *_' 0.130 | 12.024 | 12.025 | 12.025 | 12.024 | 12.024
12.0 . ?\4 — 0.143 | 12.023 | 12.025 | 12.024 | 12.024 | 12.024
11.8 }\J - - - - - -
11.6 - - - - - -

0.00 0.03 0.06 0.09 0.12 0.15
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS1R54812

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Obiject +12V0.13A

Input Volt. 48 V
Cycle 100 ms

t1,£2=100 s

Load Current /‘

t1

Nl

t2

Min.Load (0A)«——

Load 100% (0.13A)

100 mV/div

Min.Load (0A)——

Load 50% (0.065A)

100 mV/div

Load 50% (0.065A)

Load 100% (0.13A)

100 mV/div

e SSERe Nw :
4 ms/div 4 ms/div
i P il "
4 ms/div 4 ms/div
e s S i
4 ms/div 4 ms/div
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Temperature

25°C

Testing Circuitry Figure B

Model MGFS1R54812
ltem Ripple Voltage (by Load Current)
Object +12V0.13A
1.Graph
—=4A— Input Volt. 18V
—-—O— - Input Volt. 76V
400
N
N
E 300
- N
(&)
2 N
C)
= 200
@ N
o
o N
14
100
N
o =1 B — | 6-{"‘9_"\? ©
0.00 0.05 0.10 0.15

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

2.Values
Load Ripple Voltage [mV]
Current Input Volt. Input Volt.
[A] 18 [V] 76 [V]
0.000 5 10
0.026 15 10
0.052 25 15
0.078 35 20
0.104 55 30
0.130 75 35
0.143 90 35
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Model MGFS1R54812
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12V0.13A
1.Graph 2.Values
—2A— Input Volt. 18V
——O—"-- Input Volt. 76V Load Ripple-Noise [mV]
400 < Current Input Volt. Input Volt.
N\ [A] 18 [V] 76 [V]
) 0.000 5 10
>
£, 300 AN 0.026 20 10
o \\ 0.052 25 20
£ \ 0.078 40 25
S 200 S
° N 0.104 60 40
g N 0.130 80 40
® oo A 0.143 95 45
N2
- i - : :
e E - Y - : :
0 — - -
0.00 0.05 0.10 0.15 — 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-10968
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Model MGFS1R54812
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
—&A—— Load 100% Ambient Ripple Voltage
400 \\ Temperature [mV]
AN [°C] Load 50% | Load 100%
N
= 300 N\ \ -60 30 45
g \ N -40 25 45
% \\ N -20 25 45
£ 200 N 0 25 45
N
> \ 25 25 40
= \\ \ 85 25 40
100 A 90 25 45
N - - -
- AN iny iny 1:\ <
-- £ gt £+ El
o LN Ni - : :
-60 -20 20 60 100 - B -
Ambient Temperature [°C]
Input Volt. 48V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10968
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Model MGFS1R54812
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.13A
1.Graph —A—— InputVolt. 18V | 2 Values
---EF-- InputVolt. 24V
—--k-—- InputVolt. 36V || ambient Output Voltage [V]
—-—0O—-- Input Volt. 48V Temperature| Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
126 —_—o—- InputVoIi. 76V [°C] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
_ { \\ -60 11.923 | 11.925 | 11.925 | 11.925 | 11.926
%124 m\ \\\ -40 11.956 | 11.957 | 11.957 | 11.957 | 11.957
g ’ \\ N -20 11.981 | 11.983 | 11.982 | 11.982 | 11.982
g \:‘ \\\ 0 12.001 | 12.003 | 12.002 | 12.002 | 12.002
‘312'2 h \\‘ 25 12.024 | 12.025 | 12.025 | 12.024 | 12.024
= \ N 85 12.038 | 12.040 | 12.039 | 12.039 | 12.039
o \ —
12.0 ./-3(17"/ :\ 90 [12.038 |12.040 | 12.040 |12.040 | 12.039
11.8 \i \: - i - i i i
N A - - - - - -
\ N
11.6 - - - - - -
-60 -20 20 60 100
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10968
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Model MGFS1R54812
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +12V0.13A

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 - 85°C
Input Voltage : 18 - 76V
Load Current : 0 - 0.13A
* 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 85 76 0 12.049
— +47 +0.4
Minimum Voltage -40 18 0.13 11.956
- 13 - BC-10968
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Model MGFS1R54812
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +12V0.13A
1.Graph 2.Values
Time since Output
12.6 start Voltage
[H] [V]
12.4 0.0 12.022
>, 0.5 12.024
% 12.2 1.0 12.024
S 2.0 12.024
3120 3.0 12.024
8 4.0 12.024
11.8 5.0 12.024
6.0 12.023
11.6 7.0 12.023
0 2 4 6 10 8.0 12.023
Time [H]
Input Volt. 48V
Load 100%
- 14 - BC-10968
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Model MGFS1R54812
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +12V0.13A
1.Graph Input Volt. 48V
Load 50%
i '
Output
Volt.
[2v/div]
0
Load 100%
I —
Output
Volt.
[2Vv/div]
0
Input
Volt.
0
[10V/div] Time [50ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 15 0.8 2.3 0.3 8.0
100 % 15 1.0 25 0.2 4.1
90%
Output ——()—/———————i%— ————— -
[
Volt. 10% / L \
e i IE—==77 TN
Input | | I
Volt. I I
Td Tr i Thi T
N
Ts D
Il
- 15 - BC-10968
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Model MGFS1R54812
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
20 < Temperature V]
\\ O [°C] Load 50% | Load 100%
6 [N N -60 148 148
S AN ; -40 14.6 14.6
3 N ) 20 14.6 14.6
= N \ 0 14.6 14.6
S AN \\
5 N\ N 25 14.5 14.5
c ‘\ N 85 14.4 14.3
N N\,
AN N 90 14.4 14.3
4 N N — - -
\\ \\ — i i
K N\
0 AN -- - -
-60 -20 20 60 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
16 - BC-10968
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Model MGFS1R54812
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +12V0.13A
1.Graph Input Volt. 18V | 2.values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
Input Volt. 48V Voltage Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
16 Input Volt. 76V V] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
11.4 0.179 | 0.179 | 0.181 | 0.185 | 0.198
% s 10.8 0.189 | 0.189 | 0.191 | 0.194 | 0.204
§12 ;:\ 9.6 0.203 | 0.202 | 0.203 | 0.206 | 0.213
g I~ 8.4 0.225 | 0.224 | 0.222 | 0.223 | 0.229
:g_ 8 7.2 0.250 | 0.247 | 0.241 | 0.241 | 0.245
8 6.0 0.278 | 0.272 | 0.262 | 0.260 | 0.263
4.8 0.310 | 0.299 | 0.285 | 0.281 | 0.282
4 3.6 0.358 | 0.341 | 0.319 | 0.312 | 0.308
24 0.398 | 0.374 | 0.346 | 0.335 | 0.328
l\ 1.2 0.440 | 0.407 | 0.369 | 0.354 | 0.343
00.0 0.2 04 06 0.0 [0501 |0.443 0379 | 0.353 [ 0.333
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
17 - BC-10968
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Model MGFS1R54812
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry  Figure A
Object +12V0.13A
1.Graph —A—— InputVolt. 18V | 2 Values
---EF-- InputVolt. 24V
—--3k-—- |nputVolt. 36V Load Input Current [A]
—-—0O—-- Input Volt. 48V Current [Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 76V [A] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
_1oooo T 0.000 | 368 | 419 | 481 | 512 | 563
g AN 0.026 284 338 408 448 492
‘g \ 0.052 230 283 353 395 442
§ \\ 0.078 195 243 310 351 401
g N 0.104 | 168 | 214 | 277 | 317 | 367
1000 N 0.130 147 | 190 | 250 | 289 | 339
%T-E) 0.143 138 180 238 277 325
= = N
; .-_\\ :N - _ - - - - - -
n ""fa\;:§~’-1 e e
e R RTINS S S S S I
i 2 TN
N - - - - - -
100
0.00 0.05 0.10 0.15
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.
BC-10968
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Temperature Chamber
Electronic |:| |:| |:| Electroni
P Switch > » Power Suppl > ectronic
PP I DC Load
DC Power Power Meter
Supply [ Oscilloscope
A
A 4
] Relay Unit
» DVM
. Data Acquisition/Control Unit
Figure A a
Measuring board C1=1pF(Ceramic Capacitor)
Input pin  Output pin //
i N
C1 )
Power Electric
I Supply - DC Load
i N ,\/ R=50Q
Vin -Vout C=0.01uF
< > | coaxial cable Osilloscope

50mm

(1.5m,50Q)

T

Figure B (Ripple and Ripple noise Characteristic)

(BW:100MHz)
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