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Model MGXS1R52412
Temperature 25°C
ltem Input Current (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph —A—— Load 100% | 2.Values
---EF-- Load 50%
— —O—- Load 0% Input Input Current
0.60 < Voltage [A]
| O V] Load 0% |Load 50%)]Load 100%
> N 0.0 0.000 | 0.000 | 0.000
< 0.45 \ AN 5.0 0.003 0.003 0.003
E \\ \\ 5.2 0.003 0.003 0.003
5 54 0.003 0.003 0.003
O 0.30
5 55 0.018 0.186 0.345
E’ N 6.0 0.017 0.167 0.330
0.15 j\i\\ 9.0 0.012 0.109 0.214
L 12.0 0.010 0.082 0.158
™~ “EL-_E_ 18.0 0.008 0.056 0.105
0.00 A—EBO=0=g 24.0 0.007 0.043 0.080
o 122 36.0 0.006 | 0.030 | 0.054
Input Voltage [V] 48.0 0.006 0.024 0.042
60.0 0.006 0.021 0.035
66.0 0.005 0.019 0.033
Note: Slanted line shows the range of the rated - - - -
input voltage. — _ _ _
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Model MGXS1R52412
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 6V | 2.values
---EF-- InputVolt. 12V
—--3K--—- |nput Volt. 24V Load Input Current [A]
—-—0O—-- Input Volt. 48V Current |input Volt.| Input Volt.| Input Volt.| Input Volt. | Input Volt.
——& —- InputVolt. 60V [A] 6[V] | 12[V] | 24[V] | 48[V] | 60[V]
0.60 < 0.000 0.017 | 0.010 | 0.007 | 0.006 | 0.006
< \\ 0.026 0.075 | 0.039 | 0.022 [ 0.013 [ 0.012
E 0.45 : 0.052 0.137 | 0.068 | 0.036 | 0.021 | 0.018
5 \\ 0.078 0.202 | 0.098 | 0.050 [ 0.028 | 0.024
é N 0.104 0.266 | 0.128 | 0.065 [ 0.035 | 0.029
£0.30 < 0.130 - % 10.159 | 0.079 | 0.042 [ 0.035
/'A \\ 0.143 -% 10.174 |1 0.087 | 0.046 | 0.038
T N I R R N
0.15 5 E___.\\*' — - - - - -
________ i:.__x—-' =X - - - - - -
0.00 e i e dntn ™ - - - ; ; -
0.00 0.05 0.10 0.15

Load Current [A]

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

P Maximum output current at minimum input
Voltage is 70% of rated load current.

Refer to instruction manuals for details of

input derating.
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Load Current [A]

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

Model MGXS1R52412
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 6V | 2.values
---EF-- InputVolt. 12V
—--3k-—- |nputVolt. 24V Load Input Power [W]
—-—0O—-- Input Volt. 48V Current |input Volt.| Input Volt.| Input Volt.| Input Volt. | Input Volt.
——& —- InputVolt. 60V [A] 6[V] | 12[V] | 24[V] | 48[V] | 60[V]
5.0 < 0.000 0.10 | 0.12 | 0.17 | 0.29 | 0.35
E \: 0.026 0.45 | 0.47 | 052 | 0.64 | 0.71
5 4.0 0.052 0.81 | 0.81 | 0.86 | 0.99 | 1.06
§ :\ 0.078 119 | 1.17 | 1.20 | 1.33 | 141
*g_ 3.0 \\ 0.104 159 [ 152 | 1.55 | 1.68 | 1.76
£ <, 0.130 -% 189 | 1.90 | 203 | 2.11
2.0 /f.\f:\ g 0.143 -% | 208 | 208 | 2.20 | 2.28
\. - - - - - -
\\ - - - - - -
0.00 0.05 0.10 0.15

% Maximum output current at minimum input
Voltage is 70% of rated load current.

Refer to instruction manuals for details of

input derating.
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Input Voltage [V]

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

Model MGXS1R52412
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—+&—— Load 100% Input Efficiency
85 < Voltage [%0]
KT A V] Load 50% | Load 100%
- ﬁ;\*f' ~~~~~~~ o s\\\ 5.5 78.0 77.9 %1
= A\ g \ 6.0 78.2 79.0 X1
= A Tha 9.0 79.4 81.8
g & \ T 12.0 79.1 82.9
& \ AN S| : : :
) \ \\ 24.0 75.2 82.3
o 55 \ \ 36.0 716 79.7
\ \\ . . .
\\ \ 48.0 67.3 77.3
45 \\ . 60.0 63.0 74.3
\\ \ 66.0 60.9 72.7
35 1:Load 70%
0 12 24 36 48 60 72
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Model MGXS1R52412
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A—— Input Volt. 6V | 2.values
---EF--Input Volt. 12v
—--3K--—- |nput Volt. 24V Load Efficiency [%]
—-—0O—-- Input Volt. 48V Current [Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 60V [A] 6[V] | 12[V] | 24[Vv] | 48[V] | 60[V]
85 B 0.000 - - - - -
B3---=""" =
— | T gee=== = A N o 0.026 69.0 | 67.0 | 609 | 494 | 43.1
S 75 = =N
— s 4 .—*fr//‘ 0.052 774 | 77.6 | 735 | 63.4 | 59.1
= 5 ‘/2’ ) N 0.078 [ 793 [80.7 | 77.9 | 70.2 | 67.0
2 65 L :\ 0104 | 788 [ 821 [808 | 745 | 713
7
W X s \\ 0.130 - X 83.0 | 823 | 77.2 | 74.3
55 77 \\ 0.143 -% [ 832 [ 829 [ 782 | 753
) \
37/ K -- - - - - -
\
45 (/ \\ - - - - - -
\\ — ' ) ' ' '
35 ~ - - - - - -
0.00 0.05 0.10 0.15

Load Current [A]

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

% Maximum output current at minimum input
Voltage is 70% of rated load current.
Refer to instruction manuals for details of

input derating.
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Model MGXS1R52412
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
= Load 100% Input Output Voltage
12.60 Voltage V]
A :\ \Y| Load 50% Load 100%
_12.40 \\ \\ 5.5 12.018 - X
2 \ AN 6.0 12.018 - X
o \ N
E’ 12.20 \‘ N\ 9.0 12.019 12.015
2 \\ 12.0 12.019 12.017
5 24.0 12.019 12.017
£ 12.00 o \\H;
8 A ‘:\ 36.0 12.019 12.017
\ N 48.0 12.019 12.017
11.80 A\ A\
: \\ W\ 60.0 12.019 12.017
AN
N \ 66.0 12.019 12.017
11.60
0 12 24 36 48 60 72

P Maximum output current at minimum input
Voltage is 70% of rated load current.

Refer to instruction manuals for details of
input derating.

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model MGXS1R52412

ltem Load Regulation

Temperature 25°C
Testing Circuitry  Figure A

Object +12V0.13A

Load Current [A]

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

1.Graph —A—— Input Volt. 6V | 2.values
---EF-- InputVolt. 12V
—---—- InputVolt. 24V || Load Output Voltage [V]
—-—0O—-- Input Volt. 48V Current|Input Volt.|Input Volt.| Input Volt.| Input Volt.| Input Volt.
12.60 ——S—- Input\<o|t. 60V [A] | 6[Vv] | 12[Vv] | 24[v] | 48[V] | 60[V]
_ N 0.000 | 12.023 [ 12.023 | 12.022 | 12.021 | 12.024
P N 0.026 | 12.022 [ 12.022 | 12.021 | 12.021 | 12.020
%12'40 \ 0.052 | 12.020 [ 12.021 | 12.020 | 12.020 | 12.019
9 Nh 0.078 | 12.018 [ 12.020 | 12.020 | 12.019 [ 12.019
5 12.20 \:‘ 0.104 | 12.014 [ 12.019 [ 12.019 [ 12.018 [ 12.018
= q 0.130 | -3% [12.017 |12.018 |12.017 | 12.017
012-00k —= — \\':L 0.143 | -3% |12.016 [12.017 |12.017 | 12.017
11.80 i\ - - - - - -
N\
11.60 - - - - - -
0.00 0.05 0.10 0.15

$ Maximum output current at minimum input

Voltage is 70% of rated load current.

Refer to instruction manuals for details of

input derating.
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Model MGXS1R52412
Temperature 25°C
Item Dynamic Load Response Testing Circuitry  Figure A
Object +12V0.13A
Input Volt. 24 V
Cycle 100 ms
t1,12=100 p s
Load Current /‘ ‘\
>l <
t1 t2
Min.Load (OA)«——
Load 100% (0.13A)
100 mV/div
4 ms/div 4 ms/div
Min.Load (OA)«——
Load 50% (0.065A)
[ -
100 mV/div
4 ms/div 4 ms/div
Load 50% (0.065A)«——
Load 100% (0.13A)
100 mV/div
4 ms/div 4 ms/div

- 8 - BC-11264




—CO$EL

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

Model MGXS1R52412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry  Figure B
Object +12V0.13A
1.Graph 2.Values
—2A— Input Volt. 6V
—-—O—"-- Input Volt. 60V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
(Al 6 [V] 60 [V]
- N 0.000 4 15
£ 300 0.026 23 9
% N 0.052 44 13
= 0.065 54 17
< 200
e N 0.078 67 23
s N 0.104 86 34
® oo 0.130 - X 37
~— N 0.143 - X 38
A’(
e,,._-o—-—lole-e -- - -
OEP/_;-——O——G' — i -
0.00 0.05 0.10 0.15 — N B

P Maximum output current at minimum input
Voltage is 70% of rated load current.

Refer to instruction manuals for details of
input derating.
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load current.

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

Ripple Noise[mVp-p]

Fig.Complex Ripple Noise Wave Form

Model MGXS1R52412
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object +12V0.13A
1.Graph 2.Values
—2A—— Input Volt. 6V
—-—O—"- Input Volt. 60V Load Ripple-Noise [mV]
400 < Current Input Volt. Input Volt.
N Al 6 V] 60 [V]
_ N 0.000 9 23
>
£, 300 N 0.026 29 14
o} \\ 0.052 49 19
£ \ 0.065 60 21
< 200
o N\ 0.078 77 32
& :\ 0.104 97 44
“ 100 . 0.130 X 47
~— N 0.143 X 50
] \ : 7
o — 7] o= —\ l - - -
0 2;?'/.:9_ I e — 3 3
0.00 0.05 0.10 0.15 — 5 :

2% Maximum output current at minimum input
Voltage is 70% of rated load current.

Refer to instruction manuals for details of
input derating.

10 -
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Model MGXS1R52412
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure B
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
—=&—— Load 100% Ambient Ripple Voltage
400 \\ Temperature [mV]
N [°C] Load 50% Load 100%
\
= 300 N\ ) -60 26 53
E N -40 25 51
S \\ N -20 24 50
= 200 0 24 49
> N \ 25 24 47
2 \\ 50 24 47
@ 100 X 85 23 48
4 A A A 90 24 49
B-----Bk:--- 5-----FF----- FE---1--E - N ?EI - - -
0
-60 -40 -20 0 20 40 60 80 100 - - -
Ambient Temperature [°C]
Input Volt. 24V
Measured by 100 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 11 - BC-11264
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Model MGXS1R52412
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V0.13A
1.Graph —A—— Input Volt. 6V | 2.values
---EF-- InputVolt. 12V
—--K--—- Input Volt. 24V Ambient Output Voltage [V]
—-—0O—-- Input Volt. 48V Temperature| Input Volt.|Input Volt.| Input Volt.| Input Volt.| Input Volt.
12.60 ——& —- InputVolt. 60V [°C] 6[V] | 12[V] | 24[V] | 48[V] | 60[V]
\ :\ -60 [11.943 |11.950 | 11.951 | 11.950 | 11.950
%1240 \\ \\ 40 [11.966 |11.970 [11.971 [11.971 [ 11.972
g ' \\ N 20 11987 [11.991 |11.992 |11.991 |11.991
S 1220 \\ \: 0 12.002 | 12.005 | 12.005 | 12.005 | 12.005
g : \ N 25 [12.012 | 12.014 | 12.015 | 12.015 | 12.014
3 . N, 60 |[12.015 | 12.016 | 12.016 | 12.016 | 12.016
1200 | gs—a—= —meCh. 70 |12.013 [12.014 [12.015 [12.015 | 12.014
\ “‘\ 75 [12.012 | 12.013 | 12.013 | 12.013 | 12.013
11.80 \ \ 85 |12.008 [12.010 |12.010 | 12.010 | 12.010
\\\ :\ 90 |[12.008 |12.009 | 12.010 | 12.010 | 12.011
11.60 S - - - - - - -
60 -40 20 0 20 40 60 80 100

Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.

Note: In case of input Volt. 6V, Load 70%.
Other case Load 100%.

BC-11264
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Model MGXS1R52412
ltem Output Voltage Accuracy Testing Circuitry  Figure A
Object +12V0.13A

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 6 - 60V
Load Current : 0 - 0.13A

* Qutput Voltage Accuracy = H(Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voltage Accuracy

* Qutput 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 60 0 12.024
— - 29 0.2

Minimum Voltage -40 6 0.091 X 11.966

2 Maximum output current at minimum input Voltage is 70% of rated load current.

Refer to instruction manuals for details of input derating.

- 13 - BC-11264
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Model MGXS1R52412
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry  Figure A
Object +12V0.13A
1.Graph 2.Values
Time since Output
12.60 start Voltage
[H] [Vl
12.40 0.0 12.015
= 05 12.017
S 12.20 1.0 12.017
§ 2.0 12.017
3 12.00 3.0 12.017
3 4.0 12.017
11.80 5.0 12.017
6.0 12.017
11.60 7.0 12.017
0 2 4 6 10 8.0 12.017
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-11264
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Model MGXS1R52412
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +12V0.13A
1.Graph Input Volt. 48V
Load 50% '
Output
Volt.
[2V/div]
0
Load 100%
I —
Output
Volt.
[2V/div]
0
Input
Volt.
0
[10V/div] Time [10ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.4 0.7 11 0.4 7.9
100 % 0.4 0.8 1.2 0.3 3.9
0,
Output —g—oél———————JL ————— -
Volt. 10% / ' \
b7 I TE====" I N
Input | | I
Volt. | |
Td Tr I I Th| Tf
s I
I
- 15 - BC-11264
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Model MGXS1R52412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.13A
1.Graph 2.Values
---EF-- Load 50%
A Load 70% Ambient Input Voltage
8 - Temperature V]
2 R [°C] Load 50% Load 70%
W N -60 5.3 5.1
S 6 S K -40 5.1 4.9
O : -20 4.9 4.8
g S =
g A \\ 0 4.9 4.8
\V
g N 25 4.9 4.8
c N 60 4.9 4.8
N, \
2 AN \\ 70 4.8 4.8
3 N . .
. N 75 4.8 4.8
\\\ \\ 85 4.8 4.8
0 90 4.8 4.8
60 40 -20 0 20 40 60 80 100 — - -

Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.
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Model MGXS1R52412
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +12V0.13A
1.Graph Input Volt. 6V | 2.values
Input Volt. 12v
Input Volt. 24V Output Load Current [A]
Input Volt. 48V Voltage |Input Volt.|Input Volt.| Input Volt.| Input Volt. | Input Volt.
16 Input Volt. 60V I\ 6[V] | 12[V] | 24[V] | 48[V] | 60[V]
11.4 0.135 | 0.191 | 0.199 | 0.204 | 0.209
E N 10.8 0.143 | 0.201 | 0.209 | 0.214 | 0.219
%’12 :S_ 9.6 0.160 | 0.222 | 0.233 | 0.236 | 0.240
§ :E 8.4 0.180 | 0.247 | 0.257 | 0.257 | 0.260
:g_ 8 \\ 7.2 0.207 | 0.275 | 0.284 | 0.278 | 0.281
8 \ 6.0 0.236 | 0.308 | 0.312 | 0.302 | 0.304
4.8 0.272 | 0.345 | 0.341 | 0.326 | 0.327
4 3.6 0.317 | 0.389 | 0.373 | 0.351 | 0.353
t\ 2.4 0.376 | 0.436 | 0.408 | 0.379 | 0.378
) 1.2 0.446 | 0.485 | 0.437 | 0.400 | 0.397
00_0 02 04 06 08 0.0 |0.488 | 0.478 | 0.405 | 0.359 | 0.354
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
Maximum output current at minimum input
Voltage is 70% of rated load current.
Refer to instruction manuals for details of
input derating.
17 - BC-11264
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Model MGXS1R52412
Temperature 25°C
ltem Switching frequency (by Load Current) Testing Circuitry  Figure A
Object +12V0.13A
1.Graph —A—— Input Volt. 6V | 2.values
---EF-- InputVolt. 12V
—--3K--—- |nput Volt. 24V Load Input Current [A]
—-—0O—-- Input Volt. 48V Current |input Volt.| Input Volt.| Input Volt.| Input Volt. | Input Volt.
——&—- InputVolt. 60V [A] 6[V] | 12[V] | 24[V] | 48[V] | 60[V]
_ 1000 s 0.000 | 217 | 321 | 415 | 480 | 505
g \ 0.026 158 263 362 434 449
g - B = %?T@., ©-66-_) 0.052 123 | 222 | 320 | 394 | 411
3 T L TRk .\ﬁ. ° 0065 | 111 | 206 | 303 | 377 | 393
o \5\ B == RNE 0.078 | 101 | 192 | 287 | 361 | 377
100 P, . 0.091 92 | 180 | 273 | 346 | 363
% —p= N 0.104 | 84 | 169 | 260 | 332 | 349
= ) y 0.111 82 165 255 327 343
@ \\ 0.130 - X[ 151 238 308 325
N \\ 0.143 - X[ 143 228 298 314
10 — - - - - -
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.

derating.

P Maximum output current at minimum input
Voltage is 70% of rated load current. Refer
to instruction manuals for details of input

18 -
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Temperature Chamber
Electronic |:| El |:|
> Switch > Power Supply |
DC Power Power Meter
Supply
Figure A
Measuring board
Input pin  Output pin /

/

»| Electronic

DC Load

nE Oscilloscope
A

\ 4
» .
|  Relay Unit
>
> DVM

C1=1pF(Ceramic Capacitor)

N
\
C1 .
Power Electric
Supply - DC Load
Vin - N r\‘/
Vin -Vout @

50mm

R=500Q
C=0.01pF

Data Acquisition/Control Unit

Coaxial cable
(2.5m,50Q)

Figure B (Ripple and Ripple noise Characteristic)

Osilloscope
(BW:100MHz)
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