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Model MGFS1R52415
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
0.4 o < Voltage [A]
\\ N V] Load 0% |Load 50%|Load 100%
B W 0.0 0.000 | 0.000 | 0.000
\ N
< 0.3 N N 6.0 0.003 0.003 0.003
g \\ \: 8.0 0.003 0.003 0.003
5 %:\ N\ 8.2 0.003 [ 0.003 | 0.003
0.2 §
5 \ \\ 8.4 0.003 0.004 0.003
5 RSN N 8.6 0016 | 0113 | 0.216
\ N
0.1 N \ 8.8 0.015 0.110 0.211
' \ Tl N
~d N,
\‘@‘ . \A\\_ 9.0 0.015 0.108 0.202
B TBe--gs %fﬁ 12.0 0.013 0.082 0.153
0.0 OO Ol — 00 18.0 0009 | 0055 [ 0.102
0 10 20 30 40 50 24.0 0.008 | 0.043 | 0.078
Input Voltage [V] 30.0 0.007 0.035 0.063
36.0 0.005 0.030 0.054
40.0 0.005 0.028 0.049
Note: Slanted line shows the range of the rated -- - - -
input voltage. — _ _ _
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Model MGFS1R52415
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —4A—— Input Volt. 9V | 2.values
---EF-- InputVolt. 12V
—-+k-—- |nputVolt. 18V Load Input Current [A]
—-—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]
0.4 < 0.00 0.015 | 0.013 | 0.009 | 0.008 | 0.005
< N 0.02 0.051 | 0.040 | 0.028 | 0.022 | 0.016
50.3 J 0.04 0.089 | 0.067 | 0.046 | 0.035 | 0.026
5 N 0.06 0.127 | 0.095 | 0.065 | 0.050 | 0.035
é_ N A 0.08 0.166 | 0.124 [ 0.084 | 0.064 | 0.044
£02 ¥ 0.10 0.202 | 0.153 | 0.102 | 0.078 | 0.054
/A/}%}.—E‘ 0.11 0.228 |1 0.168 | 0.111 | 0.085 | 0.057
T — T T O _ _ _ _ _ _
0.06 0.09 0.12

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS1R52415
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 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[Vv] | 36[V]
3.0 0.00 0.14 | 0.15 | 0.17 | 0.20 | 0.19
g 0.02 0.46 | 0.48 | 0.50 | 0.53 | 0.58
5 2° \ 004 [o80 [081 [083 o085 | 092
; hN
8 20 8 0.06 113 | 1.14 | 1.16 | 1.19 | 1.24
s ) 0.08 148 | 1.48 | 1.50 | 1.53 | 1.57
o ~Z
£ 15 K\ 0.10 184 | 183 | 1.83 | 1.86 | 1.93
F ~
% 0.11 2.02 | 200 | 2.00 | 2.04 | 2.07
1.0 ;
by 2l - - - - - -
05 | AP D
Oof - - - - - -
0.00 0.03 0.06 0.09 0.12

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS1R52415
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
90 Voltage [%0]
V] Load 50% Load 100%
3 L,A_ﬂ_,gs\A_\A\ 8.6 78.1 81.6
— 80 B ~ 9.0 78.4 82.2
S = N~
Bl _ 12.0 77.3 82.8
> = S
2 R 15.0 77.0 82.8
5 0 0 18.0 76.2 82.9
= i
W 24.0 74.8 82.0
60 30.0 73.2 81.0
36.0 69.8 78.6
\ \ 40.0 67.2 77.0
50
0 10 20 30 40 50

Input Voltage [V]

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

- 4 - BC-10965




—CO$EL

Model MGFS1R52415
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 - - - - -
— AN 0.02 65.1 | 64.1 | 60.8 | 56.8 | 53.3
L Lo -
= i"—'— =¥ 0.04 75.7 | 75.3 | 73.2 | 69.9 | 65.6
L>)s 80 s i 3{ - =
= .T/ﬁ./ o= T 0.06 80.0 [ 79.7 | 79.0 | 76.3 | 72,5
Q \\
~
E% / X /.//<>, 0.08 81.7 | 81.8 | 80.6 | 80.2 | 76.6
70 VAR P g AN 0.10 82.2 | 82.8 | 829 | 82.0 | 78.6
R4 N
E‘l..’/ /9 \\ 0.11 82.2 | 829 | 82.7 | 815 | 79.1
60 X/l . i} i} ) ) )
T/ N
g, ) _ _ _ _ _ _
¢ \ e
50 -- - - - - -
0.00 0.03 0.06 0.09 0.12

Note: Slanted line shows the range of the rated

Load Current [A]

load current.

BC-10965




—CO$EL

Input Voltage [V]

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

Model MGFS1R52415
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +15V0.1A
1.Graph 2.Values
---EF-- Load 50%
2 Load 100% Input Output Voltage
16.2 . N Voltage [Vl
N\ 3\ V] Load 50% | Load 100%
158 N \\ 8.6 15.111 15.108
>, N, ] 9.0 15.111 15.108
@ <
g 154 \\ \\ 12.0 15.112 15.109
g \\ AN 15.0 15.111 15.109
5 A g & B y 18.0 15.111 15.109
£ 150 N, g
3 \ N 24.0 15.111 15.109
\\ 30.0 15.111 15.109
14.6 AN A
: I~ N 36.0 15.110 15.108
\:\ Nl 40.0 15.110 15.108
14.2 s
0 10 20 30 40 50
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Model MGFS1R52415
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +15V0.1A
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- InputVolt. 12V
— ke Input Volt. 18V Load Output Voltage [V]
—-—0O—-- Input Volt. 24V Current|Input Volt.| Input Volt.| Input Volt. | Input Volt.| Input Volt.
162 ——&—- |nputVolt. 36V [A] | 9Vl | 12[V] | 18[V] | 24[V] | 36]V]
' \\ 0.00 | 15.118 | 15.118 | 15.117 | 15.117 | 15.118
2. \\ 0.02 | 15.116 | 15.116 | 15.115 | 15.115 | 15.115
©15.8 .
= \\ 0.04 | 15.114 | 15.114 | 15.114 | 15.113 | 15.113
g N 0.06 | 15.113 | 15.113 | 15.112 | 15.112 | 15.111
‘315-4 ) 0.08 [ 15.111 [15.111 [15.111 [ 15.111 [ 15.110
a . - - - \*_- 0.10 | 15.108 | 15.109 | 15.109 | 15.109 | 15.108
15.0 ‘\ 0.11 | 15.107 | 15.109 | 15.108 | 15.108 | 15.108
\
N
14.6 \ - - - - - -
14.2 - - - - - -
0.00 0.03 0.06 0.09 0.12

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MGFS1R52415

ltem Dynamic Load Response

Temperature

25°C

Testing Circuitry Figure A

Object +15V0.1A

Input Volt. 24V
Cycle 100 ms

Load Current /‘

t1

t1,£2=100 s

Nl

t2

Min.Load (0A)«——

Load 100% (0.1A)

100 mV/div

Min.Load (0A)——

Load 50% (0.05A)

100 mV/div

Load 50% (0.05A)

Load 100% (0.1A)

100 mV/div

4 ms/div 4 ms/div

4 ms/div 4 ms/div
amass e

4 ms/div 4 ms/div
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Temperature

25°C

Testing Circuitry Figure B

Model MGFS1R52415
ltem Ripple Voltage (by Load Current)
Object +15V0.1A
1.Graph
—4A— Input Volt. 9V
—-—O— - Input Volt. 36V
400 \
\\
E 300 \
o N\
& N
< 200 N
2 \
2 N
o4
100
2%4
X N
e P RN
o Bt —=03- —0—[® ) T°
0.00 0.03 0.06 0.09 0.12

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] 9[V] 36 [V]
0.00 5 10
0.02 15 10
0.04 25 10
0.06 30 15
0.08 45 20
0.10 65 25
0.11 70 25
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Model MGFS1R52415
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +15V0.1A
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 10
>
£ 300 \ 0.02 15 10
o \\ 0.04 25 15
£ 0.06 30 15
£ 200
o A\ 0.08 50 25
5 N 0.10 70 30
14
100 0.11 80 30
’érza _ R R
— | g
ST —& e JT° - - -
0 & Kl & T - - -
0.00 0.03 0.06 0.09 0.12 — 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-10965
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Model MGFS1R52415
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object +15V0.1A
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 20 35
£ N N -40 20 35
% \\ \ -20 15 35
= 200 0 15 35
) \\
> \ 25 15 35
= \\ \ 85 15 30
100 A 90 15 35
AN - - -
AN A
$ """ $\-- £ Bt £ El - - -
0
-60 -20 20 60 100 - B -
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-10965
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Model MGFS1R52415
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +15V0.1A
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.
16.2 ——& —- Input Volt. 36V [°C] 9[V] 12[V] | 18[V] | 24[V] | 36[V]
' | N -60 14.964 | 14.965 | 14.965 | 14.965 | 14.965
e N\ ,:\ -40 15.011 | 15.012 | 15.012 | 15.012 | 15.012
()
g15'8 \\ \ -20 15.048 | 15.049 | 15.050 | 15.049 | 15.049
g L \\“ 0 15.078 | 15.079 | 15.079 | 15.079 | 15.078
\ N\
5 154 \‘ U 25 |15.108 | 15.109 | 15.109 [ 15.109 | 15.108
g Y - ~ 85 15.130 | 15.131 | 15.131 | 15.131 | 15.131
15-0M ‘\ 90 [15.130 [15.131 [15.131 [15.131 [ 15.131
N N
N N - - i - - -
14.6 RS N - i - i i i
N N
14.2 - - - - - -
-60 -20 20 60 100
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 12 - BC-10965
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Model MGFS1R52415
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +15V0.1A

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 : 9 - 36V
Load Current : 0 - O0.1A
* 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 36 0 15.144
— 167 +0.4
Minimum Voltage -40 9 0.1 15.011
- 13 - BC-10965
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Model MGFS1R52415
Temperature 25°C
Item Time Lapse Drift Testing Circuitry Figure A
Object +15V0.1A
1.Graph 2.Values
Time since Output
16.2 start Voltage
[H] [V]
15.8 0.0 15.104
>, 0.5 15.108
% 15.4 1.0 15.108
S 2.0 15.108
3150 3.0 15.108
8 4.0 15.108
14.6 5.0 15.108
6.0 15.108
14.2 7.0 15.108
0 2 4 6 10 8.0 15.108
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-10965
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Model MGFS1R52415
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +15V0.1A
1.Graph Input Volt. 24V
[ Load 50% ]
Output
Volt.
[2vidiv]| |
0 =
[ Load 100%
Output
Volt.
[2vidiv]| f
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [Sms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 1.6 1.2 2.8 0.4 11.3
100 % 1.7 15 3.2 0.3 5.6
90%
Output ——O—Z———————JL ————— -
I
Volt. 10% / L \
AT TE====1 S N
Input | | |
Volt. I I
Td | Tr ¥ Thi T
i
Ts i
Il

. 15 - BC-10965
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Model MGFS1R52415
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.1A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
10 < Temperature V]
\\ O [°C] Load 50% | Load 100%
. N N -60 7.4 7.4
S i -40 7.4 7.4
3 N ) 20 7.4 7.4
£ \: \\j 0 7.4 7.4
z N 25 7.4 7.4
= . L N A . .
A 3 85 7.3 7.4
} N N 90 73 73
SN 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-10965
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Model MGFS1R52415
Temperature 25°C
Item Overcurrent Protection Testing Circuitry  Figure A
Object +15V0.1A
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.
20 Input Volt. 36V V] o[V] | 12[V] | 18[V] | 24[V] | 36][V]
14.3 0.133 | 0.140 | 0.138 | 0.137 | 0.138
% \\E}‘ 13.5 0.139 | 0.146 | 0.143 | 0.142 | 0.142
315 NS 12.0 0.150 | 0.159 | 0.155 | 0.152 | 0.151
g z 10.5 0.166 | 0.173 | 0.167 | 0.162 | 0.161
310 9.0 0.183 | 0.189 | 0.180 | 0.174 | 0.170
8 X 7.5 0.202 | 0.206 | 0.193 | 0.186 | 0.181
V\ 6.0 0.224 | 0.225 | 0.209 | 0.199 | 0.193
5 \ N 4.5 0.249 | 0.247 | 0.226 | 0.213 | 0.205
\ \ 3.0 0.279 | 0.273 | 0.244 | 0.230 | 0.219
)) \ 15 0.314 | 0.299 | 0.263 | 0.244 | 0.229
00.0 01 0.2 03 04 0.0 |[0313 | 0.287 [ 0.244 | 0.231 [ 0.216
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 17 - BC-10965
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Model MGFS1R52415
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry  Figure A
Object +15V0.1A
1.Graph —A—— Input Volt. 9V [ 2.values
---EF-- Input Volt. 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] o[V] | 12[V] | 18[V] | 24[V] | 36[V]
__ 10000 < 000 | 548 | 631 | 730 | 780 | 890
g AN 0.02 381 | 467 | 571 | 637 | 700
— N
2 N 0.04 294 | 369 | 471 | 536 | 602
§ x\ 0.06 237 | 306 | 400 | 463 | 530
i',' \\ 0.08 199 | 260 | 348 | 406 | 474
"C';, 1000 . 0.10 170 | 226 | 308 | 363 | 428
AN
= e = N 0.11 158 | 213 | 290 | 344 | 407
p=t A X7 o= & N\
= SN S ST SN T S I I N
) ] |?.- ~~~~~ 4_1\..*.._:'“ _é
== = 4B X -- - - - - -
\l&\\‘\u\ “\"]-._I_—' — ) ) N N N
Nk
100
0.00 0.03 0.06 0.09 0.12
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-10965
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DC Power
Supply

Electronic

Temperature Chamber

LI 10]

A

Switch

A 4

Power Meter

»| Power Supply <

Input pin Output pin

»| Electronic
DC Load
[ Oscilloscope
A
\ 4
] Relay Unit
> DVM

Data Acquisition/Control Unit

Figure A

Measuring board C1=1pF(Ceramic Capacitor)

d

e

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

R=50Q
C=0.01pF

N Coaxial cable

Somm (1.5m,500)

Osilloscope
(BW:100MHz)

T

Figure B (Ripple and Ripple noise Characteristic)
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