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Load Ratio [%]

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

*1 Maximum output current at 4.5V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.

Model MHFW61212
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —~A—— InputVolt. 4.5V | 2.Vvalues
---EF-- Input Volt. 5V
—--k-—- Input Volt. 9V Load Input Current [A]
—-—0—-- Input Volt. 12V Ratio Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 18V %] |4.5[v]| 5[v] | 9Vl | 12[v] | 18[V]
2.0 . 0 0.054 | 0.047 | 0.026 | 0.019 | 0.015
z ‘\\ 20 0.350 | 0.316 | 0.182 | 0.144 | 0.119
£16 S 2 40 [0.654 |0.587 [0.332 | 0.256 [0.189
g Z,:\Fi 60 ]0.975 [0.874 [0.481 [0.368 [0.266
=12 /jj 80 [1.318 [1.174 | 0.637 | 0.480 | 0.336
g / 90 |1.497 [1.329 [0.715 [0.538 [0.374
0.8 7 H Y= 100 *1 | 1.485 [ 0.797 | 0.597 | 0.410
£ X T N 4O 110 *1 |1.654 | 0.878 | 0.656 | 0.449
a/ . - _O /o\ N,
0.4 St B G — _ _ _ _ _
ﬁ//‘gr/X” \\\ - - - _ _ _
o —
0.0 B > - - - - - -
0 40 80 120
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Model MHFW61212
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 4.5V | 2 Values
---EF--Input Volt. 5V
—--3k--—- |nput Volt. oV Load Efficiency [%)]
—-—0—-- Input Volt. 12V Ratio Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 18V [%] | 4.5[V]| 5[V] | 9[V] | 12[V] | 18]V]
90 < 0 _ _ _ _ _
—= 20 772 | 769 | 74.1 | 70.2 | 56.7
°\; 80 40 | 823|825 |812 | 788|713
§ 60 825 [ 831 | 838 | 82.3 | 75.8
E 70 80 815 | 824 | 84.4 | 83.9 | 80.0
w 90 80.9 [ 819 | 845 | 84.3 | 80.7
60 100 *1 811 | 843 | 84.4 | 81.9
110 *1 805 | 841 | 84.4 | 823
50 N - - - - - -
40 - - - - - -
0 40 80 120

Load Ratio [%]

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

*1 Maximum output current at 4.5V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.
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Model MHFW61212
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V0.25A
1.Graph 2.Values
---FEF-- Load 50%
—=#A—— Load 100% Input Output Voltage
12.60 - Voltage V]
0 N V] Load 50% | Load 100%
120 A 43 12.156 *1
S h
= N Nk 4.5 12.157 *1
(O]
) N 5.0 12.154 12.050
S 1220 N )
S B -~ £ -1~ --=-Eb -] 7.5 12.149 12.057
5 A A A A 9.0 12.148 12.060
£ 1200 ) o
3 % 12.0 12.146 12.062
\ \\
\ Ry 15.0 12.146 12.063
11.80 W\ x 18.0 12.145 12.063
s 20.0 12.146 12.063
11.60 A : -12V:Rated Load Current
0 5 10 15 20 25
Input Voltage [V]
Object -12V0.25A
1.Graph 2.Values
---BEF-- Load 50%
2 Load 100% Input Output Voltage
-12.60 - Voltage \Y]
D V] Load 50% | Load 100%
N\ ;
1240 4.3 12.187 *1
= N N 4.5 -12.185 *1
()] N
> N 5.0 -12.178 -12.081
S 1220 N -
S N 7.5 -12.162 -12.076
5 [y 1:\ 1:\ gany ‘\\\ AN 9.0 '12.158 '12-074
£ .12.00 3 N
=R N % 12.0 -12.153 -12.071
O N N h
B M 15.0 -12.151 -12.070
-11.80 N % 18.0 -12.149 -12.069
N 20.0 -12.150 -12.068
-11.60 AN : +12V:Rated Load Current
0 5 10 15 20 25

Input Voltage [V]

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

*1 Maximum output current at 4.5V input
Voltage is 80% 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 MHFW61212
Temperature 25°C
Item Cross Regulation Testing Circuitry Figure A
Object +12V0.25A
1.Graph —2A—— Input Volt. 4.5V | 2.values
---EF-- Input Volt. 5V
— k- —- InputVolt. 9V Load Output Voltage [V]
—-—0O—-- Input Volt. 12V Current |Input Volt.| Input Volt.] Input Volt.| Input Volt.| Input Volt.
12,60 ——&—- InputVolt. 18V [A] 4.5[V]| 5[V] | 9[V] | 12[V] | 18]V]
' \\ 0.00 [12.34312.338 [12.326 |12.330 [12.323
> \\ 0.05 [12.24212.237 [12.222 |12.219 [12.219
() N
2 1240 \\ 0.10 [12.184 |12.181 [12.171|12.169 [12.168
§ \\ 0.15 [12.134|12.133 (12.129 |12.129 [12.127
5 1220 — k 0.20 |12.088 [12.090 |12.092 [12.093 |12.094
5
3 ~—p\ - 0.23 [12.067 |12.068 [12.075 |12.076 [12.077
12.00 \\ 0.25 *1  [12.048 |12.058 [12.060 |12.062
\\ 0.28 *1  [12.025|12.041 [12.044 |12.047
11.80 \\ - - - - - -
11.60
0.00 0.10 0.20 0.30 -12V:Rated Load Current

*1 Maximum output current at 4.5V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.

1[us/div]

-12V:Rated Load Current

Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object +12V0.25A
1.Graph
Input Voltage 12v
Load 100%
somna A
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Model MHFW61212
Temperature 25°C
Item Cross Regulation Testing Circuitry Figure A
Obiject -12V0.25A
1.Graph —A—— InputVolt. 4.5V | 2 Values
---EF--Input Volt. 5V
— k- —- InputVolt. 9V Load Output Voltage [V]
—-—0O—-- Input Volt. 12v Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 18V [A] 45V | 5[V] | 9Vl | 12[v] | 18[V]
-12.60 0.00 [-12.369 [-12.359 |-12.341 |-12.347 |-12.336
> / 0.05 [-12.266 [-12.257 |-12.232 |-12.227 |-12.227
%'12'40 Q /; 0.10 [-12.212(-12.204 |-12.182 |-12.177 |-12.175
S %‘ // 0.15 |[-12.165 (-12.161 |-12.142 |-12.138 |-12.134
‘CSL -12.20 ~J = 7 0.20 [-12.127 [-12.120 [-12.107 |-12.104 [-12.101
g M 0.23 [-12.104 [-12.103 |-12.091 |-12.088 |-12.086
-12.00 / 0.25 *1  |-12.083 [-12.075 [-12.073 |-12.071
// 0.28 *1 -12.065 |-12.060 [-12.058 |-12.056
-11.80 ,i - - - - - -
7 — B B B B B
-11.60 / - i - - - -
0.00 0.10 0.20 0.30 +12V:Rated Load Current

Load Current [A]

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

*1 Maximum output current at 4.5V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.

Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object -12V0.25A
1.Graph
Input Voltage 12v
Load 100%
10[mV/div] WWMM

1[us/div]

+12V:Rated Load Current

- BC-11822
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Model MHFW61212

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +12V0.25A

Input Volt. 12V

-12V:rated load current.
Cycle 100 ms

Load Current

Response. t1=t2=50us. Typ

K< >l <
t1 t2
Min.Load (0A)«——
Load 100% (0.25A)
200 mV/div
1 ms/div 1 ms/div
Min.Load (0A)«——
Load 50% (0.125A)
==
200 mV/div
1 ms/div 1 ms/div
6 - BC-11822
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Model MHFW61212
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object -12V0.25A
Input Volt. 12V

+12V:rated load current.
Cycle 100 ms

Load Current

Response. t1=t2=50us. Typ

t1

t2

Min.Load (0A)«——

Load 100% (0.25A)

200 mV/div
1 ms/div 1 ms/div
Min.Load (0A)«——
Load 50% (0.125A)
200 mV/div
1 ms/div 1 ms/div
7 - BC-11822
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Model MHFW61212
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +12V0.25A
1.Graph Input Volt. 12V
Load 50%
Output /
Volt.
[2V/div]
0
Load 100%
Output r//’f
Volt.
[2Vv/div]
O k
Input
Volt.
0
[5V/div] Time [5ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.4 1.3 1.7 0.2 3.2
100 % 0.4 2.3 2.7 0.1 0.9
Output lgooy?(________; ;______:__I
Volt. ! N4V N
OV i ! ¥ =
Input oy —. S | —
Volt. ! ! ! i L :
I Td .+ Tr s  Thy T
; : ] Il K>
K—>! B
- 8 - BC-11822
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Model MHFW61212
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject -12V0.25A
1.Graph Input Volt. 12V
Load 50%
Output /
Volt.
[2V/div]
0
Load 100%
Volt.
[2Vv/div]
0
Input
Volt.
0
[5V/div] Time [5ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.4 0.5 0.9 0.2 3.9
100 % 0.4 2.0 2.4 0.1 11
< N
Volt. ov L 10% ____i__________? i— _____ 'i———i———:
input gy —| I N .
Volt. ' ' ' Il : ! :
pTd oy T i VThy T
| : i ¥ <>
S BN T
<>
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Model MHFW61212
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +12V0.25A
1.Graph Input Volt. 4.5V | 2.Values
Input Volt. 5V
Input Volt. oV Output Load Current [A]
Input Volt. 12V Voltage Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
16 Input Volt. 18V V] a5V | 5v] | 9ov] | 12[v] | 18[Vv]
11.4 0.368 | 0.380 | 0.465 | 0.471 | 0.461
E S 10.8 0.294 | 0.300 | 0.335 | 0.339 | 0.481
% 12 == ;E 9.6 0.456 | 0.470 | 0.545 | 0.546 | 0.533
§ N \ 8.4 0.524 | 0.537 | 0.605 | 0.602 | 0.584
g g \\\ 7.2 0.596 | 0.608 | 0.667 | 0.659 | 0.627
8 \ 6.0 0.672 | 0.683 | 0.729 | 0.715 | 0.681
4.8 0.742 1 0.759 | 0.794 | 0.774 | 0.729
4 3.6 0.809 | 0.828 | 0.852 | 0.828 | 0.782
24 0.885 | 0.895 | 0.913 | 0.881 | 0.829
1.2 0.936 | 0.951 | 0.952 | 0.915 | 0.859
OO.O 0.4 0.8 1.2 0.0 0.885 | 0.882 | 0.833 | 0.786 | 0.735
Load Current [A] -12V:Rated Load Current
Object -12V0.25A
1.Graph Input Volt. 4.5V | 2. values
Input Volt. 5V
Input Volt. Vv Output Load Current [A]
Input Volt. 12V Voltage |input Volt.| Input Volt.| Input Volt.| Input Volt. | Input Volt.
16 Input Volt. 18V V] 4.5[V]| 5[V] | 9[V] | 12[V] | 18]V]
-11.4 0.408 | 0.429 | 0.512 | 0.517 | 0.503
% ES -10.8 0.440 | 0.457 | 0.532 | 0.536 | 0.252
g -12 :i -9.6 0.500 | 0.516 | 0.584 | 0.585 | 0.572
S AN ;§ \ -84 0563|0578 [0.639 | 0.636 [ 0.617
:g_ 8 \\ -7.2 0.622 | 0.643 | 0.696 | 0.688 | 0.656
8 -6.0 0.693 | 0.707 | 0.753 | 0.738 | 0.705
-4.8 0.763 | 0.776 | 0.812 | 0.792 | 0.754
-4 -3.6 0.836 | 0.849 | 0.872 | 0.846 | 0.802
-2.4 0.898 | 0.917 | 0.929 | 0.895 | 0.845
-1.2 0.959 | 0.969 | 0.969 | 0.933 | 0.873
OO.O 0.4 0.8 12 0.0 0.918 | 0.916 | 0.888 | 0.837 | 0.761

Load Current [A]

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

+12V:Rated Load Current

Maximum output current at 4.5V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.

10 -
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Model MHFW61212
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +12V0.25A
1.Values Load 100%
Output Voltage [V]
Ambient Temperature[’C] | Input Volt. | Input Volt. | Input Volt. | Input Volt. | Input Volt.
4.5v*1 5V )Y 12v 18V
-40 12.003 12.004 12.013 12.017 12.019
25 12.053 12.048 12.058 12.060 12.062
55 12.049 12.044 12.055 12.057 12.058
*1 Load 80% -12V:Rated Load Current
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.25A
1.Values
Input Voltage
Ambient Temperature[°C] P g M
Load 50% Load 80%
-40 3.6 3.6
25 35 3.7
55 35 3.6
- 11 - BC-11822
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Model MHFW61212
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object -12V0.25A

1.vValues

Load 100%

Output Voltage [V]

Ambient Temperature[’C] | Input Volt. | Input Volt. | Input Volt. | Input Volt. | Input Volt.
4.5V*1 5V Qv 12v 18V
-40 -12.031 -12.037 -12.032 -12.031 -12.030
25 -12.080 -12.083 -12.075 -12.073 -12.071
55 -12.079 -12.079 -12.071 -12.068 -12.066

*1 Load 80%

+12V:Rated Load Current

Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object -12V0.25A
1.Values
Input Voltage
Ambient Temperature[°C] P g M
Load 50% Load 80%
-40 3.6 3.6
25 35 3.8
55 35 3.6
- 12 BC-11822
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Model MHFW61212
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +/-12V0.25A
1.Graph —4&—— InputVolt. 4.5V |2 Values
---EF--Input Volt. 5V
—--3k--—- |nput Volt. oV Load Switching Frequency [kHz]
—-—0—-- Input Volt. 12V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 18V [A] 45V]| 5[v] | 9[v] | 12[v] | 18[V]
__, 10000 X 000 |1121 | 1155 | 1233 | 1151 | 1095
g AN 0.05 610 639 839 904 959
g N 0.10 413 444 629 692 765
§ \\ 0.15 307 337 500 564 636
g N 0.20 | 245 | 270 | 417 | 477 | 545
1000 % . 023 | 221 | 244 | 384 | 443 | 509
% A@\ . - 0.25 *1 | 223 | 356 | 413 | 477
'U§) <5i. = = 0.28 *1 205 332 387 450
T g - — - - - - -
100 — - - - : :
0.00 0.10 0.20 0.30

Load Current [A]

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

When load current is low, MH operates
intermittently, so switching frequency
would not become constant.

*1 Maximum output current at 4.5V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.

13 -
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Electronic 10100 Temperature Chamber
Switch > > = » Electronic q «l .
DC Power Power Supply |1 DC Load
4_
Supply Power Meter Oscilloscope
v J T
Relay Unit
DVM
Data Acquisition/Control Unit
Figure A
Measuring board C1,C2=0.1uF(Ceramic Capacitor)
Input pin  Output pin //
4 TCl Electric
Power DC Load
Supply
com (O ’ ‘:
T c2
Electric
LA DC Load
Vin - \ L R=50Q
Vin -Vout @, C=0.01yF
< N | coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MHz)
R
C

Figure B
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