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Model MGXS62412
Temperature 25°C
Iltem 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
20 < Voltage [A]
N R [V] Load 0% |Load 50%|Load 100%
16 \\ \\ 0.0 0.000 | 0.000 | 0.000
< N \\ 5.0 0.003 | 0.003 | 0.003
= 2N\ N
c N, 5.2 0.003 0.003 0.003
012 N \\
5 54 0.003 0.003 0.003
O
= \\\ N 5.5 0.035 | 0.676 1.412
208 MIN \ 6.0 0033 | 0622 | 1217
% \
'{‘;: \\ 9.0 0.024 0.400 0.805
0.4 % N 12.0 0.019 0.297 0.586
}\\ t;\\ \ \\
\;4 B 2 S 18.0 0.015 0.198 0.387
00 B—E0—0=ug > e—— o 24.0 0012 | 0.149 | 0.289
0 224 3% 460 72 36.0 0008 | 0102 | 0.194
Input Voltage [V] 48.0 0.005 0.078 0.147
60.0 0.006 0.065 0.120
66.0 0.006 0.060 0.111
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 MGXS62412
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —4A—— Input Volt. 6V | 2.values
---EF-- InputVolt. 12V
—-+k-—- InputVolt. 24V Load Input Current [A]
—-—0—-- 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]
2.0 < 0.00 0.032 [ 0.019 | 0.012 | 0.005 | 0.006
< ‘< 0.10 0.258 | 0.129 | 0.067 | 0.037 | 0.031
g 1.6 \\ 0.20 0.487 | 0.241 |1 0.122 | 0.064 | 0.054
g \\ 0.30 0.727 [ 0.352 | 0.178 | 0.092 | 0.076
=12 AN 0.40 1.006 | 0.467 | 0.233 | 0.120 | 0.098
é‘ X \\ 0.50 - % [0.583 10.290 | 0.147 | 0.120
0.8 - n 0.55 -% [0.643 10.318 | 0.161 | 0.131

$ 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 MGXS62412
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 6V [ 2.values
---EF-- Input Volt. 12v
—--3K--—- |nput Volt. 24V Load Input Power [W]
—-—0—-- 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]
10 \ 0.00 0.19 | 0.23 | 0.29 | 0.25 | 0.35
g \\ 0.10 153 | 154 | 161 | 1.76 | 1.85
F;’ 8 RN A 0.20 290 | 287 | 292 | 3.09 | 3.23
S /X 0.30 436 | 422 | 425 | 441 | 455
5 6 ;//”\\ 040 |[6.00 | 559 |558 | 574 | 5.88
o
IS /;/ \ 0.50 -% 1697 | 693 | 7.07 | 7.21
4 — \ 0.55 -X | 767 | 761 | 7.74 | 7.88
- \
~, AY — ' ' ' ' '
2 .// \$~ _— - - - - -
N
0.0 0.2 0.4 0.6

$ 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 MGXS62412
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
95 . Voltage [%0]
\\ V] Load 50% Load 100%
55 82.2 79.9 X1
85 \ . — ‘\ 6.0 83.1 81.9 ?‘(1
g = {g-~-~ \@\A . . . A
A\ Bt 1Y \ 9.0 84.9 84.8
> N ‘\\_\i
2 \ N 12.0 85.1 86.5
2 75 \ o
L2 \ 24.0 84.0 87.1
— M \
w \ A 36.0 82.5 86.3
65 ) \ 48.0 80.5 85.4
\ AY
: \\ 60.0 77.5 83.8
\ 66.0 75.6 82.7
55 \ \‘ X1:Load 70%
0 12 24 36 48 60 72
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Load Current [A]

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

Model MGXS62412
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —4A—— Input Volt. 6V | 2.values
---EF-- InputVolt. 12V
—--3K--—- |nput Volt. 24V Load Efficiency [%)]
—-—0—-- 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]
9% 0.00 - - - - -
—_ 0.10 79.0 | 78.2 | 747 | 685 | 65.1
O\; 85 0.20 83.1 | 84.0 | 825 | 780 | 74.7
% 0.30 83.0 [ 859 | 851 | 82.2 | 795
g 0.40 80.5 | 86.3 | 86.5 | 84.1 | 82.0
w75 0.50 -% | 865 | 87.0 | 854 | 83.7
0.55 -% | 866 | 87.2 | 85.7 | 84.3
65 _ _ _ _ _ _
55 -- - - - - -
0.0 0.2 0.4 0.6

$ 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 MGXS62412
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V0.5A
1.Graph 2.Values
---EF-- Load 50%
—4 Load 100% Input Output Voltage
12.6 < Voltage V]
\ N V] Load 50% | Load 100%
124 \\‘ A\ 55 12.040 - X
. \ .
> \ \ 6.0 12.040 - ¥
© \ '
§ 120 \ \\ 9.0 12.040 12.041
g \ 12.0 12.040 12.041
5 e % N IR A 24.0 12.040 12.040
5120 \ A 36.0 12.039 12.039
\ 48.0 12.038 12.039
11.8 \\ \‘
: (™ \\ 60.0 12.037 12.037
N\ \ 66.0 12.036 12.037
11.6
0 12 24 36 48 60 72

Input Voltage [V]

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

$ 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 MGXS62412
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +12V0.5A
1.Graph —A—— Input Volt. 6V [ 2.values
---EF-- InputVolt. 12V
—--k-—- InputVolt. 24V Load Output Voltage [V]
—-—0O—-- Input Volt. 48V Current|Input Volt.|Input Volt.| Input Volt.| Input Volt.| Input Volt.
126 ——&—- |nputVolt. 60V [A] | 6[V] | 12[V] | 24[V] | 48[V] | 60[V]
N N\
\\ 0.00 | 12.047 | 12.046 | 12.045 | 12.048 | 12.048
> . 0.10 | 12.045 | 12.045 | 12.044 | 12.042 | 12.043
©12.4
2 \\ 0.20 | 12.044 | 12.044 | 12.043 | 12.041 | 12.039
E N 0.30 | 12.042 | 12.043 | 12.042 | 12.040 | 12.038
Ay
‘312-2 ) 0.40 | 12.038 [ 12.042 [ 12.041 [ 12.039 [ 12.038
5
3 AW 0.50 ¥ |12.041 | 12.040 | 12.038 | 12.037
12.0 N 055 | -% |12.040 |12.039 |12.038 | 12.036
N — B i i i i
N
11.8 \\ -- - - - - -
\Q - - - - - -
11.6 - - - - - -
0.0 0.2 0.4 0.6
Load Current [A] $ Maximum output current at minimum input

Voltage is 70% of rated load current.
Refer to instruction manuals for details of

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

load current.
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Model MGXS62412

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +12V0.5A

Input Volt. 24V
Cycle 100 ms

t1,£2=100 s

Load Current

t1

t2

Min.Load (0A)——

Load 100% (0.5A)

500 mV/div

2 ms/div

2 ms/div

Min.Load (0A)«——

Load 50% (0.25A)

500 mV/div

2 ms/div

2 ms/div

Load 50% (0.25A)

Load 100% (0.5A)

500 mV/div

2 ms/div

2 ms/div
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Model MGXS62412
Temperature 25°C
Item Ripple Voltage (by Load Current) Testiag Circuitry  Figure B
Object +12V0.5A
1.Graph 2.Values
—4A— Input Volt. 6V
—-—O—-- Input Volt. 60V Load Ripple Voltage [mV]
400 Current Input Volt. Input Volt.
N\ [A] 6[V] 60 [V]
- N 0.00 3 116
£ 300 \ 0.10 4 120
% \\ 0.20 9 4
= 0.25 17 5
> 200 N\ 0.30 26 2
g N 0.40 42 3
o 100 G—-—-"@,\ 0.50 - X 3
\.\ S \\\ 0.55 - X 3
0.0 0.2 0.4 0.6 — - i

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

$ 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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Ripple-Noise is

Load Current [A]

Measured by 100 MHz Oscilloscope.

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

Model MGXS62412
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure B
Object +12V0.5A
1.Graph 2.Values
—2A— Input Volt. 6V
——O—"-- Input Volt. 60V Load Ripple-Noise [mV]
400 Current Input Volt. Input Volt.
\\ [A] 6 V] 60 [V]
- ) 0.00 12 126
£ 300 N 0.10 18 132
L \\ 0.20 20 17
£ 0.25 27 18
> 200 \l 0.30 32 17
g ) N 0.40 46 20
“ TN 0.50 - 23
'\,\ \\ 0.55 - X 22
=L —— :
0.0 0.2 0.4 0.6 — i i

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 MGXS62412
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure B
Object +12V0.5A
1.Graph 2.Values
---EF-- Load 50%
—A—— Load 100% Ambient Ripple Voltage
400 \ Temperature [mV]
A\ N [°C] Load 50% | Load 100%
= 300 N\ -60 6 7
E A 20 5 6
N N\
% \\ N -20 5 5
= 200 N 0 5 4
2 \ N 25 5 4
2 \\ 50 4 3
100 N 75 4 3
N\ \
\ N 80 4 3
0 b&m— & 2 & M _ - -
60 -40 -20 O 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.
So11 - BC-11270
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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%.

Model MGXS62412
Item Ambient Temperature Drift Testing Circuitry Figure A
Object +12V0.5A
1.Graph —4A—— Input Volt. 6V | 2.values
---EF-- InputVolt. 12V
—--k-—- InputVolt. 24V || ambient Output Voltage [V]
—-—0—-- Input Volt. 48V Temperature| Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
126 ——%—- InputVolt. 60V [°C] 6[V] | 12[V] | 24[V] | 48[V] | 60[V]
\ \\ .60 | 11.947 | 11.951 [11.951 | 11.950 | 11.950
> :\ . -40  [11.978 | 11.982 | 11.982 [ 11.981 |11.980
%12'4 \\ \\ 20 | 12.006 | 12.006 | 12.006 |12.005 | 12.003
§ \\ \\ 0 |12.023 |12.024 | 12.024 [12.023 | 12.021
5 12.2 s ‘ 25 | 12.037 [12.037 | 12.037 [ 12.035 | 12.035
3 N - ey 60 |12.042 |12.041 |12.041 | 12.039 [ 12.038
120 .;‘?’.’_’!—_ ‘\ 70 | 12.041 |12.040 | 12.040 | 12.039 | 12.038
\\ \\ 75 |12.040 |12.040 | 12.040 | 12.039 | 12.038
11.8 \ \\ 85 |12.038 [12.038 | 12.038 | 12.037 | 12.036
N N - : 3 : : :
11.6 AN - - - - - -
.60 -40 -20 O 20 40 60 80 100

12 -
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Model MGXS62412
Item Output Voltage Accuracy Testing Circuitry  Figure A
Object +12V0.5A

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 75°C
Input Voltage : 6 - 60V
Load Current : 0 - 0.5A

* 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 75 60 0 12.050
— - +36 0.3

Minimum Voltage -40 6 0.35 X 11.978

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

Refer to instruction manuals for details of input derating.

- 13 - BC-11270
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Model MGXS62412
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +12V0.5A
1.Graph 2.Values
Time since Output
12.6 start Voltage
[H] [Vl
12.4 0.0 12.033
>, 0.5 12.039
% 12.2 1.0 12.039
S 2.0 12.040
3 120 3.0 12.040
8 4.0 12.040
11.8 5.0 12.040
6.0 12.040
11.6 7.0 12.040
0 2 4 6 10 8.0 12.040
Time [H]
Input Volt. 24V
Load 100%
- 14 - BC-11270
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Model MGXS62412
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V0.5A
1.Graph Input Volt. 48V
Load 50%
I o
Output
Volt.
[2V/div]
0
Load 100%
Output
Volt.
[2Vv/div]
0 L
Input
Volt.
0
[10V/div] Time [1O0ms/div] Time [10ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.5 0.4 0.9 2.0 3.4
100 % 0.5 0.4 0.9 1.8 1.7
Output —%)O—A’/———————i%— ————— -
volt o ¥ N\,
100% 7 | _____ 1'_ _____ —— =k
Input | i
Volt. I I
Td Tr | | Th| Tf
I
Ts i
- 15 - BC-11270
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Model MGXS62412
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.5A
1.Graph 2.Values
---EF-- Load 50%
A Load 70% Ambient Input Voltage
8 - Temperature V]
\\ N [°C] Load 50% Load 70%
N ) -60 5.0 5.0
S 6 2 N -40 5.0 5.0
() h, , -
8 m e — I — o 20 5.0 5.0
S \ I 0 4.9 5.0
> 4 . ;
‘g_ N \\ 25 4.9 5.0
1= N N 60 438 5.0
) AN 70 4.7 4.9
X \ 75 4.7 4.9
AN AN
\\ N 85 4.6 4.8
0 - - -
60 -40 20 O 20 40 60 80 100 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-11270
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Model MGXS62412
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +12V0.5A
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 V] 6[V] | 12[V] | 24[V] | 48[V] | 60[V]
11.4 0.482 | 0.653 | 0.706 | 0.709 | 0.709
E E 10.8 0.503 | 0.679 | 0.736 | 0.730 | 0.729
%’12 g 9.6 0.549 | 0.739 | 0.798 | 0.776 | 0.771
S N \ 84 |0.583 | 0811 | 0.860 | 0.822 | 0.815
g 8 7.2 0.633 | 0.891 | 0.928 | 0.870 | 0.861
8 6.0 0.708 | 0.984 | 0.993 | 0.921 | 0.911
\ 4.8 0.813 | 1.092 | 1.062 | 0.975 | 0.965
4 \\ Y 3.6 0.957 | 1.205 | 1.139 | 1.034 | 1.018
\ 24 1.145 | 1.325 | 1.226 | 1.095 | 1.073
é) 1.2 1.332 | 1.434 | 1.296 | 1.137 | 1.110
00.0 0.4 0.8 12 16 20 0.0 |1.636 | 1.624 | 1.401 | 1.109 | 1.070
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-11270
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Model MGXS62412
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Obiject +12V0.5A
1.Graph —4A—— Input Volt. 6V | 2.values
---EF-- InputVolt. 12V
—-+k-—- InputVolt. 24V Load Input Current [A]
—-—0—-- 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]
. 0.000 416 | 599 757 742 714
EE: 0.100 255 | 438 | 614 | 722 651
g 0.200 183 | 344 | 511 626 | 647
§ 0.250 159 | 310 | 472 | 587 609
g 0.300 140 | 283 | 438 | 551 | 574
'f;, 100 &\A\A‘A « 0.350 126 | 259 | 409 | 520 | 544
% \\“ 0.400 113 | 240 | 383 | 493 | 516
= N 0.425 108 | 231 | 371 | 480 | 503
v \\‘; 0.500 - 24 208 | 340 | 445 | 468
\\; 0.550 - 24 195 | 322 | 425 | 448
0.0 0.2 0.4 0.6

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.

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

18 -
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Temperature Chamber
S - ﬁ
- Electronic |:| |:| |:| Electronic
»  Switch > »! Power Suppl >
DC Power P Met PP I DC Load
Supply ower Meter [ Oscilloscope
A
v
> Relay Unit
> DVM
Figure A
Data Acquisition/Control Unit
Measuring board C1=1pF(Ceramic Capacitor)
Input pin  Output pin //
i N
C1 )
Power Electric
I Supply - DC Load
O Vin - N\ r\/ R=500
Vin -Vout @), C=0.01uF
< > | Coaxial cable Osilloscope

Somm (1.5m,500)

(BW:100MHz)

T

Figure B (Ripple and Ripple noise Characteristic)
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