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Model MHFS31209
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
—--3k--—- |nput Volt. oV Load Input Current [A]
—-—0—-- Input Volt. 12V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——& —- |InputVolt. 18V [A] 4.5[V]| 5[V] | 9IV] | 12[V] | 18]V]
1.0 ~ 0.000 0.040 | 0.037 | 0.010 | 0.009 | 0.009
< ‘\\ A 0.066 0.178 | 0.162 | 0.098 | 0.078 | 0.055
£08 K o 0.132 [0.333 [0.300 [0.171 [0.133 | 0.099
g i 0.198 |0.481 [0.431 [0.247 [0.190 [0.137
5 0.6 o A 0.264 0.632 | 0.565 [ 0.319 | 0.245 | 0.174
g A \\ 0.297 [0.719 [0.638 | 0.357 | 0.274 | 0.192
0.4 /ET > X 0.330 0.787 | 0.715 | 0.396 | 0.302 | 0.210
s . X
/@4 X ING - 0.363 |0.877 [0.776 | 0.433 | 0.328 | 0.229
ool e HCu
0.2 - /.—':9 ,,_0/4 \\ =2 _ ' ' i} i} i}
A BTN ~ - - ) ) )
e ‘
0.0 - B B B B B
0.00 0.10 0.20 0.30 0.40

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model MHFS31209
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. oV Load Efficiency [%)]
—-—0—-- Input Volt. 12V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——& —- InputVolt. 18V (Al 4.5V]| 5[V | 9[v] | 12[v] | 18[V]
90 ~ 0.000 - - - - -
- A 0.066 72.0 | 715 | 66.8 | 62.6 | 59.2
°\; 80 B seerrck R "’f 0.132 79.0 | 789 | 76,5 | 73.9 | 66.2
£ i 227 0198 |[814 [815 [ 798 | 77.7 | 72.2
E.% g/i//O’ /er// N 0.264 | 824 | 825 | 818 | 804 | 756
70 A ~ 0.297 824 | 828 | 826 | 81.2 | 77.2
X/ ,“z \\\ 0.330 | 825 | 828 | 829 | 81.9 | 78.2
¢ 7 0.363 82.3 | 828 | 83.1 | 823 | 79.1
60 o <
N . R R _ _ R
50 -- - - - - -
0.00 0.10 0.20 0.30 0.40

Note: Slanted line shows the range of the rated

Load Current [A]

load current.
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Input Voltage [V]

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

Model MHFS31209
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +9V0.33A
1.Graph 2.Values
---EF-- Load 50%
—4—— Load 100% Input Output Voltage
9.40 < Voltage V]
\\ N V] Load 50% | Load 100%
L N 4.3 9.031 9.029
= 9.20 N N 4.5 9.031 9.030
% \\Q \: 5.0 9.031 9.030
% 0.00 B . 75 9.032 9.030
] \\ N 9.0 9.032 9.030
] N N 12.0 9.031 9.030
8.80 \ 15.0 9.031 9.030
N\ > 18.0 9.031 9.030
\ Q \‘\ 20.0 9.034 9.030
8.60 .
0 5 10 15 20 25
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Model MHFS31209

Item Load Regulation

Temperature
Testing Circuitry Figure A

25°C

Object +9V0.33A

1.Graph —~A—— InputVolt. 4.5V | 2.Vvalues
---EF-- Input Volt. 5V
—--3k--—- |nput Volt. Qv Load Output Voltage [V]
—-—0O—-- Input Volt. 12v Current|Input Volt.|Input Volt.| Input Volt.| Input Volt.| Input Volt.
040 ——&—- |nputVolt. 18V [A] | 45[V1| 5[Vl | 9Vl | 12[v] | 18[V]
' ‘\\ 0.000 | 9.035 | 9.035 | 9.036 | 9.037 | 9.037
E N 0.066 | 9.034 9.034 9.034 9.036 9.037
q) AN
29.20 \ 0.132 | 9.032 | 9.033 | 9.033 | 9.033 | 9.036
E \, 0.198 | 9.031 9.031 9.032 9.032 9.031
= N
5_ B - . 0.264 | 9.030 9.030 9.031 9.031 9.030
89-00 N 0.297 | 9.029 [ 9.029 | 9.030 | 9.030 | 9.030
\\ 0.330 | 9.028 9.029 9.029 9.030 9.030
AN 0.363 | 9.028 9.028 9.029 9.029 9.029
8.80
\\' — - - - - -
8.60 \‘ - - - - - -
0.00 0.10 0.20 0.30 0.40
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
Temperature 25°C

Item Ripple-Noise

Testing Circuitry Figure B

Object +9V0.33A

1.Graph
Input Voltage 12v

Load 100%

10[mV/div] ]\ A j\ A\ \z

1[us/div]
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Model MHFS31209

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +9V0.33A

Input Volt. 12V

Cycle 100 ms

Load Current

t1,12=50ps

t1

t2

Min.Load (0A)——

Load 100% (0.33A)

200 mV/div

1 ms/div

1 ms/div

Min.Load (0A)«——

Load 50% (0.165A)

200 mV/div

1 ms/div

1 ms/div

- BC-11605
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Model MHFS31209
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject +9V0.33A
1.Graph Input Volt. 12V
[ Load 50% ]
Output B
Volt.
[1V/div]
0 — S——
[ Load 100%
Output r
Volt.
[1Vv/div]
0 L
Input
Volt.
0
[5V/div] Time [5ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.3 0.3 0.6 0.2 25
100 % 0.3 04 0.7 0.2 0.9
90% |, ) —
Output —— A —————— -
! C—— == |E=————— ===
nput —», ! i L l_é_l_
Volt. | | ! H P |
T i L Tho Tf
<> % <<
T i
<> D
- 6 - BC-11605
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Load Current [A]

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

Model MHFS31209
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Object +9V0.33A
1.Graph Input Volt. 4.5V | 2.Values
Input Volt. 5V
Input Volt. oV Output Load Current [A]
Input Volt. 12V VOItage Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
12 Input Volt. 18V V] 4.5[V]| 5[V] | 9[V] | 12[V] | 18]V]
8.55 0.508 | 0.521 | 0.555 | 0.544 | 0.516
= 15 \:5 8.10 |0.535 | 0.542 | 0.576 | 0.555 | 0.528
% :: 7.20 0.575 | 0.584 | 0.602 | 0.575 | 0.543
§ 8 :; 6.30 0.626 | 0.634 | 0.630 | 0.597 | 0.559
'g_ 6 \ 5.40 0.676 | 0.681 | 0.653 | 0.615 | 0.569
g \ 4.50 0.726 | 0.726 | 0.679 | 0.635 | 0.585
4 \ \\\ 3.60 0.765 | 0.767 | 0.711 | 0.660 | 0.604
\\\\\\\ 2.70 0.826 | 0.827 | 0.745 | 0.688 | 0.626
2 \ \\\ \\ 1.80 0.887 | 0.884 | 0.785 | 0.718 | 0.648
0 J ) J l 0.90 0.943 | 0.936 | 0.813 | 0.739 | 0.662
00 03 06 09 12 0.00 |[0.961 [0.946 [ 0.791 | 0.694 | 0.616
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Model MHFS31209

ltem Ambient Temperature Drift Testing Circuitry  Figure A

Object +9V0.33A

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 8.984 8.984 8.985 8.985 8.986
25 9.028 9.028 9.029 9.029 9.029
75 9.034 9.035 9.036 9.036 9.035
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +9V0.33A
1.Values
Input Voltage
Ambient Temperature[°C] P g A
Load 50% Load 100%
-40 3.7 3.6
25 3.6 3.6
75 3.5 35
- 8 - BC-11605
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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.

Model MHFS31209
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +9V0.33A
1.Graph —2A——  Input Volt. 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] 4.5[V]| 5[V] | 9[V] | 12[V] | 18]V]
__ 10000 % 0.000 | 1287 | 1328 | 1395 [ 1484 | 1520
N
I N 0.066 827 | 882 | 1178 | 1232 | 1395
> ‘\ 0.132 501 | 645 | 922 | 989 | 1058
§ \\ 0.198 467 | 504 | 753 | 819 | 900
i':_ ,__@_ N 0.264 384 | 419 | 640 | 705 | 790
> 1000 S XSxmel . 0297 | 348 | 382 | 599 | 665 | 742
~— LY
= = == =< 0.330 321 | 356 | 554 | 621 | 703
=t [ =¥
S I D - T\ 0.363 298 | 328 | 523 | 598 | 680
m = = -
N, [ - - - - - -
\ - - - - - -
100
0.00 0.10 0.20 0.30 0.40
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) Temperature Chamber
"\
Electronic |:| |:| |:| Hectroni
»  Switch > > Pow er Suppl > lectronic
DC Fow er PRY IS DC Load P~ |7
Supol Pow er Meter
pply [ Oscilloscope
A
\ 4
> Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Measuring board C1=0.1pF(Ceramic Capacitor)
Input pin Output pin /
c1 .
Pow er Electric
R B Supply —_ DC Load
. / R=50Q
R - \ N
Vin -Vout U C=0.01pF
< ) T Coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MHz)
R
C
Figure B
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