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Load Ratio [%]

Model MHFW31212
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. oV Load Input Current [A]
—-—0O—-- Input Volt. 12V Ratio |Input Volt.| Input Volt.| Input Volt.] Input Volt.| Input Volt.
——&—- InputVolt. 18V %] |45V | 50v] | 9Vl | 12[v] | 18[V]
1.0 0 0.046 [ 0.042 [ 0.019 | 0.013 | 0.012
I //A 20 |0.195 |0.177 |0.105 | 0.082 | 0.062
5 os ~ (/;, = 40 [0.345[0.313 [0.181 [0.140 [0.104
8 /(/ < 60 0.512 [ 0.461 | 0.260 | 0.198 | 0.143
5 0.6 ard 80 0.676 [ 0.607 [ 0.338 | 0.259 [ 0.181
2_ ‘A 3 90 0.758 [ 0.679 [ 0.380 | 0.289 | 0.201
< .X‘/O 100 0.840 [ 0.752 | 0.421 | 0.320 | 0.222
=< 110 0.936 [ 0.832 | 0.462 | 0.349 | 0.242
—— - - - - - -
0 20 40 60 80 100 120
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Model MHFW31212
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —~A—— InputVolt. 4.5V | 2.Vvalues
---EF-- Input Volt. 5V
—--3k--—- |nput Volt. Qv Load Efficiency [%)]
—-—0—-- Input Volt. 12V Ratio Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——& —- Input Volt. 18v [%0] 4.5[V]| 5[V] | 9[V] | 12[V] | 18]V]
90 0 _ _ _ _ _
—_ 20 69.9 | 69.6 | 65.8 | 63.3 | 55.4
X
g 80 40 785 | 78.2 | 75.8 | 73.9 | 66.5
s 60 80.3 [ 80.4 | 79.7 | 78.1 | 72.8
g 80 80.8 | 81.0 | 81.2 | 80.0 | 76.2
W 70 90 81.0 [ 81.2 | 81.4 | 80.6 | 77.0
100 81.1 | 81.3 | 815 | 81.1 | 77.7
60 110 80.9 [ 814 | 819 | 813 | 785
50 -- - - - - -
0 20 40 60 80 100 120

Load Ratio [%]
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Model MHFW31212
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +12V0.13A
1.Graph 2.Values
---FF-- Load 50%
—4A—— Load 100% Input Output Voltage
12.60 < Voltage V]
4 \\\ V] Load 50% Load 100%
12.40 N N 4.3 12.090 12.005
S‘ . \\
= N, 4.5 12.089 12.005
(O] \
> N\ N 5.0 12.089 12.005
£ 1220 N N
9 N\ N\ 75 12.080 12.006
g oo ﬁ{ﬂ AR 9.0 12.078 12.006
3 N TN 12.0 12.078 12.006
N N 15.0 12.076 12.007
11.80 \‘\ Ni 18.0 12.074 12.007
\\ N 20.0 12.074 12.007
11.60 N -12V:Rated Load Current
0 5 10 15 20 25
Input Voltage [V]
Object -12V0.13A
1.Graph 2.Values
---EF-- Load 50%
= Load 100% Input Output Voltage
-12.60 N Voltage V]
W N V] Load 50% | Load 100%
12.40 N N 4.3 -12.106 -12.018
— "l \
> N 45 -12.105 -12.018
(] N\,
=2 N\ N\ 5.0 -12.104 -12.018
£ 1220 N \
S N \ 75 -12.093 -12.018
5 N L T 9.0 -12.091 -12.017
£ .12.00 A—hs <
3°° N N 12.0 -12.090 -12.017
AN
\ X 15.0 -12.088 -12.017
-11.80 \\ N 18.0 -12.086 -12.017
N N\ 20.0 -12.085 -12.016
-11.60 kN +12V:Rated Load Current
0 5 10 15 20 25

Input Voltage [V]

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

BC-11608




—CO$EL

Model MHFW31212
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +12V0.13A
1.Graph —A—— InputVolt. 4.5V | 2 Values
---EF--Input Volt. 5V
—%-—- InputVolt. 9V || Load Output Voltage [V]
—-—0O—-- Input Volt. 12v Current|Input Volt.|Input Volt.| Input Volt.| Input Volt.| Input Volt.
1260 ——&—- InputVolt. 18V [A] | 45[V]| 5Iv] | oVl | 12[v] | 18[Vv]
\\ 0.000 | 12.286 | 12.277 | 12.241 | 12.234 | 12.230
> \ 0.026 | 12.171 | 12.168 | 12.146 | 12.141 | 12.137
%12'40 \\ 0.052 [ 12.115 [ 12.111 [ 12.101 [ 12.097 [ 12.093
S . \\ 0.078 | 12.070 | 12.068 | 12.062 | 12.061 | 12.060
5 1220 P N 0.104 | 12.034 [12.034 [12.032 [ 12.031 [ 12.031
g N.\% 0.117 | 12.018 [ 12.019 [ 12.018 [ 12.018 [ 12.018
12.00 \ 0.130 | 12.003 | 12.004 | 12.005 | 12.006 | 12.007
"\j 0.143 | 11.989 | 11.990 |11.993 | 11.994 | 11.995
11.80 AN - : : : :
11.60 \“ - - - - - -
0.00 0.04 0.08 0.12 0.16

Load Current [A]

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

-12V:Rated Load Current

Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object +12V0.13A
1.Graph
Input Voltage 12v
Load 100%
10[mV/div] N AN

h
N

-12V:Rated Load Current

1[us/div]
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Model MHFW31212
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object -12V0.13A
1.Graph —A—— InputVolt. 4.5V | 2 Values
---EF--Input Volt. 5V
—%-—- InputVolt. 9V || Load Output Voltage [V]
—-—0O—-- Input Volt. 12v Current|Input Volt.|Input Volt.| Input Volt.| Input Volt.| Input Volt.
1260 ——& —— InputVolt. 18V [A] [ 45[V]| 5[V] | 9IV] | 12[Vv] | 18]V]
/| 0.000 |-12.304 |-12.293 [-12.254 |-12.245 |-12.240
> // 0.026 |-12.187 |-12.182 [-12.159 |-12.153 |-12.148
%'12'40 // 0.052 |-12.131 |-12.125 [-12.113 |-12.109 |-12.103
S %5\ ) 0.078 |-12.085 |-12.083 [-12.073 |-12.072 |-12.072
‘3'12-20 =S 7 0.104 [-12.050 [-12.048 [-12.044 [-12.042 [-12.041
3 M 0.117 |-12.033 [-12.033 [-12.030 [-12.029 [-12.028
-12.00 L‘?"P 0.130 |-12.018 |-12.018 [-12.017 |-12.017 |-12.017
/ 0.143 [-12.003 [-12.004 [-12.005 |-12.005 [-12.005
/
e A B B B B B
/
-11.60 / - - - - - -
0.00 0.04 0.08 0.12 0.16

Load Current [A]

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

+12V:Rated Load Current

Temperature 25°C
Item Ripple-Noise Testing Circuitry ~ Figure B
Object -12V0.13A
1.Graph
Input Voltage 12v
Load 100%
10[mV/div] M M N

1[us/div]

+12V:Rated Load Current
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Model MHFW31212

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +12V0.13A

Input Volt. 12V
-12V:rated load current.
Cycle 100 ms

t1,12=50ps

Load Current

t1

t2

Min.Load (0A)«——

Load 100% (0.13A)

200 mV/div
2 msl/div

2 ms/div

Min.Load (0A)«——

Load 50% (0.065A)

200 mV/div
2 ms/div

2 ms/div

- BC-11608
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Model MHFW31212

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object -12V0.13A

Input Volt. 12V
+12V:rated load current.
Cycle 100 ms

t1,12=50ps

Load Current

t1

t2

Min.Load (0A)«——

Load 100% (0.13A)

200 mV/div
2 msl/div

2 ms/div

Min.Load (0A)«——

Load 50% (0.065A)

200 mV/div
2 ms/div

2 ms/div

- BC-11608
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Model MHFW31212
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +12V0.13A
1.Graph Input Volt. 12V
Load 50%
Output
Volt.
[2Vv/div]
0
Load 100%
Output
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 0.6 1.0 0.3 5.6
100 % 0.4 0.7 1.1 0.2 1.9
Output
Volt.
Input
Volt.

BC-11608
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Model MHFW31212
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject -12V0.13A
1.Graph Input Volt. 12V
Load 50%
Output
Volt.
[2Vv/div]
0
Load 100%
Output
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 0.6 1.0 0.3 6.2
100 % 0.4 0.7 1.1 0.2 2.3
Output
Volt.
Input
Volt.
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Model MHFW31212
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +12V0.13A
1.Graph Input Volt. 4.5V | 2. Values
Input Volt. 5V
Input Volt. 9V 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]
114 0.260 | 0.270 | 0.307 | 0.297 | 0.281
> 3 108 | 0281 0286 | 0322 | 0311 | 0.203
% 12 :; 96 |0.329 |0.335 | 0.361 | 0.344 | 0.325
S 3: 84 |0.379 | 0.388 | 0.399 [ 0.379 | 0.357
g— g 7.2 0.433 | 0.440 | 0.438 | 0.413 | 0.384
8 6.0 0.492 | 0.496 | 0.479 | 0.450 | 0.414
\ 4.8 0.545 | 0.549 | 0.523 | 0.484 | 0.447
4 \ NN 3.6 0.603 | 0.608 | 0.563 | 0.523 | 0.481
\\N 2.4 0.670 | 0.671 | 0.608 | 0.563 | 0.515
)) 1.2 0.724 | 0.723 | 0.645 | 0.593 | 0.539
OO.O 0.2 0.4 0.6 0.8 1.0 0.0 0.680 | 0.673 | 0.584 | 0.531 | 0.477
Load Current [A] -12V:Rated Load Current
Object -12V0.13A
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 0.284 | 0.297 | 0.332 | 0.322 | 0.307
= NS 108 | 0.311 [ 0.316 | 0.349 [ 0.338 | 0.320
g’ -12 ;; -9.6 0.355 | 0.360 | 0.388 | 0.369 | 0.350
g S: -8.4 0.402 | 0.413 | 0.423 | 0.404 | 0.379
g_ & -7.2 0.457 | 0.463 | 0.460 | 0.435 | 0.403
8 -6.0 0.511 | 0.518 | 0.501 | 0.469 | 0.436
\\ -4.8 0.565 | 0.567 | 0.541 | 0.507 | 0.466
-4 \ -3.6 0.620 | 0.628 | 0.582 | 0.543 | 0.501
\\\\k -2.4 0.688 | 0.688 | 0.628 | 0.579 | 0.532
) )) -1.2 0.745 | 0.743 | 0.665 | 0.610 | 0.554
00.0 02 04 ;.6 08 10 0.0 0.704 | 0.695 | 0.595 | 0.544 | 0.485
Load Current [A] +12V:Rated Load Current
Note: Slanted line shows the range of the rated
load current.

10 -
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Model MHFW31212

ltem Ambient Temperature Drift Testing Circuitry  Figure A

Object +12V0.13A

1.Values
Output Voltage [V]
Ambient Temperature[°C]| Input Volt. | Input Volt. | Input Volt. | Input Volt. | Input Volt.
4.5V 5V )Y 12v 18V
-40 11.927 11.929 11.930 11.931 11.933
25 12.003 12.004 12.005 12.006 12.007
70 12.017 12.018 12.019 12.019 12.020
-12V:Rated Load Current
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +12V0.13A
1.Values
Input Voltage
Ambient Temperature[°C] P g A
Load 50% Load 100%
-40 3.6 3.6
25 3.6 3.6
70 3.4 35
- 11 - BC-11608
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Model MHFW31212
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object -12V0.13A
1.Values
Output Voltage [V]
Ambient Temperature[°C]| Input Volt. | Input Volt. | Input Volt. | Input Volt. | Input Volt.
4.5V 5V )Y 12v 18V
-40 -11.942 -11.943 -11.944 -11.944 -11.944
25 -12.018 -12.018 -12.017 -12.017 -12.017
70 -12.033 -12.032 -12.031 -12.030 -12.029
+12V:Rated Load Current
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object -12V0.13A
1.Values
Input Voltage
Ambient Temperature[°C] P g A
Load 50% Load 100%
-40 3.6 3.6
25 3.5 3.6
70 3.4 35
- 12 - BC-11608
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Model MHFW31212
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +/-12V0.13A
1.Graph —~A—— InputVolt. 4.5V | 2.Vvalues
---EF-- Input Volt. 5V
—--=3k--—- Input Volt. Qv Load Switching Frequency [kHz]
—-—0O—-- 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 S 0.000 |1097 | 1141 | 1354 | 1350 | 1313
N
I AN 0.026 757 807 | 1062 | 1141 | 1188
> N 0.052 575 618 866 952 | 1034
§ \i 0.078 457 498 740 825 910
g \ 0.104 378 415 639 718 800
1000 t‘\“% S . 0117 | 341 [ 380 | 594 [ 679 | 765
£ B A ‘@%ﬁ. 0130 | 320 | 354 | 555 | 637 | 727
Q AT | =K —
= R R Ry - \ X 0.143 291 326 530 630 680
N %\g-\l -5 — - - - - -
100 \: — - - - - :
0.00 0.04 0.08 0.12 0.16
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.
- 13 - BC-11608
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= Temperature Chamber
Electronic |:| |:| |:| Bectroni
»  Switch > > Pow er Suppl » lectronic
DC Pow er PRY I DC Load %‘
Suppl Pow er Meter
pply [ Oscilloscope
A
\ 4
> Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
Measuring board C1,C2=0.1uF(Ceramic Capacitor)
Input pin Output pin //
— S+Vin +Vout EK ) )
TCl Electric

Pow er DC Load

Supply
— com () ; \:

-T c2 ,,
.17 Bectric
s DC Load
: x R=50Q
-Vin -Vout (M) O C=0.01pF
" Coaxial cable Osilloscope
N ” (1.5m50Q) (BW:100MHz)
50mm
R
C
Figure B
- 14 - BC-11608






