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Load Ratio [%]

Model MHFW31215
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A——  Input Volt. 4.5V | 2.values
---EF-- Input Volt. 5V
—--3k--—- |nput Volt. oV Load Input Current [A]
—-—0O—-- 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]
1.0 0 0.057 | 0.053 | 0.036 | 0.018 | 0.013
< S 20 0.208 |1 0.192 [ 0.113 | 0.087 | 0.064
g 0.8 4 /,f" 40 0.353 | 0.323 | 0.185 | 0.143 | 0.102
g (’Er A 60 |0.504 [0.451 |0.261 [0.198 [0.140
= 0.6 ij’/ 80 0.655 | 0.597 | 0.334 | 0.254 | 0.177
2’ /A,f' 90 0.733 | 0.667 | 0.373 | 0.282 | 0.196
g .
0.4 aliad - 100 0.810 | 0.737 [ 0.412 | 0.311 | 0.214
AJ’/ e
s X ) 110 0.899 | 0.813 | 0.445 | 0.340 | 0.233
// X e p
0.2 A e T = - - - - - -
/: . : 59’ L - > . _ _ - - -
0.0 g” - - - - - - -
0 20 40 60 80 100 120
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Model MHFW31215
Temperature 25°C
Item 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 [%)]
—-—0O—-- Input Volt. 12V Ratio |Input Volt.| Input Volt.| Input Volt.] Input Volt.| Input Volt.
——& —- |InputVolt. 18V [%0] 4.5[V]| 5[V] | 9IV] | 12[V] | 18]V]
90 0 _ _ _ _ _
—_ 20 67.4 | 66.6 | 62.7 | 60.4 | 54.9
o B
g 80 e ,4/ 40 76.1 | 76.1 | 740 | 72.0 | 67.0
.5 jg{/._)ig/ o 60 80.0 | 79.8 | 776 | 765 | 72.8
o ¥ B
E y /~'.caf'///</ 80 81.2 | 81.3 | 80.7 | 79.3 | 76.1
70 !r/ ey 90 81.3 | 815 | 81.3 | 80.3 | 77.3
; .-//-// 100 814 | 816 | 81.7 | 811 | 78.3
)(- /
60 4 ) 110 814 | 819 | 823 | 815 | 79.2
/ - - - - - -
50 -- - - - - -
0 20 40 60 80 100 120

Load Ratio [%]
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Model MHFW31215
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +15V0.1A
1.Graph 2.Values
---EF-- Load 50%
—+4—— Load 100% Input Output Voltage
16.20 < Voltage |
\ \\\ V] Load 50% | Load 100%
15.80 N \\N 4.3 15.127 15.045
=, \ N 45 15.127 15.045
(O] \
=2 16,40 \\ N 5.0 15.128 15.045
s N \ 75 15.116 15.047
= ~-~3 - 3 - -~ ----EF-- NG} g 9.0 15.115 15.047
5 15.00 N LY 12.0 15.115 15.048
3 Al : . .
N N 15.0 15.117 15.048
14.60 \‘\ Ni 18.0 15.116 15.048
B N 20.0 15.116 15.049
14.20 N -15V:Rated Load Current
0 5 10 15 20 25
Input Voltage [V]
Object -15V0.1A
1.Graph 2.Values
---EF-- Load 50%
= Load 100% Input Output Voltage
-16.20 N Voltage V]
N N V] Load 50% | Load 100%
15.80 N ) 4.3 -15.137 -15.053
= \ \ 4.5 -15.137 -15.052
(] N\,
> N A\ 5.0 -15.136 -15.052
= -15.40 \ N
S N \ 75 -15.122 -15.051
5 -=-E}-E3---- £3---- {5--- \iF -] 9.0 -15.120 -15.051
5 -15.00 N T TN 12.0 15.120 15.050
O \ \ \ . = . = 0
\ N 15.0 -15.120 -15.050
-14.60 \\ N 18.0 -15.119 -15.050
N N\ 20.0 -15.118 -15.050
-14.20 hN +15V:Rated Load Current
0 5 10 15 20 25

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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14.60

Model MHFW31215
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object +15V0.1A
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.
16.20 ——&—- |nputVolt. 18V [A] | 45[V1| 5[Vl | 9Vl | 12[v] | 18[V]
\\ 0.00 | 15.312 | 15.306 | 15.272 | 15.261 | 15.254
> \:\ 0.02 | 15.207 | 15.203 | 15.191 | 15.181 | 15.174
%lS'SO \\ 0.04 | 15.156 | 15.151 | 15.140 | 15.140 | 15.136
E \\ 0.06 | 15.111 | 15.110 | 15.101 | 15.100 | 15.101
5 1540 \ 0.08 | 15.077 [ 15.076 | 15.073 [ 15.072 [ 15.072
g M 0.09 | 15.061 | 15.060 | 15.060 | 15.060 | 15.060
15.00 \ 0.10 | 15.045 | 15.045 | 15.047 | 15.048 | 15.049
“‘\\ 0.11 | 15.031 | 15.031 | 15.035 | 15.036 | 15.038
N\,

14.20

0.00

0.04

0.08 0.12

Load Current [A]

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

-15V:Rated Load Current

Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object +15V0.1A
1.Graph

Input Voltage 12v

Load 100%

| AANAN
10[mV/div] \VVVVV \A

1[us/div]

-15V:Rated Load Current
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Model MHFW31215
Temperature 25°C
Item Load Regulation Testing Circuitry Figure A
Object -15V0.1A
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.
16,20 ——S—- Input\{olt. 18V [A] | 45[V1| 5[Vl | 9Vl | 12[v] | 18[V]
/‘ 0.00 |-15.319 |-15.312 |-15.275 |-15.263 |-15.255
> /7 0.02 |-15.213 |-15.209 |-15.194 |-15.182 |-15.174
4
%'15'80 // 0.04 |-15.163 |-15.156 |-15.142 |-15.142 [-15.137
§ ‘A 0.06 |-15.116 |-15.115 [-15.103 |-15.101 |-15.102
5 1540 7 0.08 |-15.082 [-15.080 |-15.075 |-15.073 [-15.072
g M 0.09 [-15.068 |-15.066 |-15.063 [-15.061 |-15.060
-15.00 / 0.10 |-15.053 [-15.052 |-15.050 [-15.049 [-15.050
// 0.11 |-15.039 [-15.038 |-15.038 [-15.039 |-15.039
-14.60 /] N . - - - -
-14.20 / - - - - - -
0.00 0.04 0.08 0.12 +15V:Rated Load Current
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 -15V0.1A
1.Graph
Input Voltage 12v
Load 100%

r 4
r s

10[mV/div] ,\’l\\ M M

1[us/div]
+15V:Rated Load Current

BC-11609




—CO$EL

Model MHFW31215

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +15V0.1A

Input Volt. 12V
-15V:rated load current.
Cycle 100 ms

t1,12=50ps

Load Current

t1

t2

Min.Load (0A)«——

Load 100% (0.1A)

200 mV/div
2 msl/div

2 ms/div

Min.Load (0A)«——

Load 50% (0.05A)

200 mV/div
2 ms/div

2 ms/div

- BC-11609
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Model MHFW31215

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object -15V0.1A

Input Volt. 12V
+15V:rated load current.
Cycle 100 ms

t1,12=50ps

Load Current

t1

t2

Min.Load (0A)«——

Load 100% (0.1A)

200 mV/div
2 msl/div

2 ms/div

Min.Load (0A)«——

Load 50% (0.05A)

200 mV/div
2 ms/div

2 ms/div

- BC-11609
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Model MHFW31215
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +15V0.1A
1.Graph Input Volt. 12V
[ Load 50% ]
Output [
Volt.
[2v/div]| |
0 — —
[ Load 100%
Output
Volt.
[2vidiv]|
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 0.9 1.3 0.3 7.7
100 % 0.4 1.0 1.4 0.2 3.3
Output
Volt.
Input
Volt.

BC-11609
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Model MHFW31215
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject -15V0.1A
1.Graph Input Volt. 12V
[ Load 50% ]
Output [
Volt.
[2vidiv]| |
0
[ Load 100%
Output
Volt.
[2vidiv]|
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 0.9 1.3 0.3 9.3
100 % 0.4 0.9 1.3 0.2 3.8

Output
Volt.

Input
Volt.

- BC-11609
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Model MHFW31215
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +15V0.1A
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.
00 Input Volt. 18V V] 4.5[V]| 5[V] | 9[V] | 12[V] | 18]V]
14.3 0.185 | 0.192 | 0.216 | 0.214 | 0.207
% 16 § 135 0.203 | 0.207 | 0.231 | 0.234 | 0.219
g St 12.0 0.242 | 0.250 | 0.273 | 0.261 | 0.248
g 12 § 10.5 0.291 | 0.298 | 0.314 | 0.297 | 0.277
§_ 9.0 0.342 |1 0.347 | 0.352 | 0.331 | 0.311
8 g 7.5 0.398 | 0.409 | 0.391 | 0.365 | 0.340
\\ 6.0 |0.465 | 0.467 | 0.437 | 0.407 | 0.374
\\ 4.5 0.521 | 0.523 | 0.480 | 0.445 | 0.411
‘ NN\N 30 [0593 0593 | 0.526 | 0.485 [ 0.447
. ) ) 1.5 |0.662 | 0658 | 0.574 | 0.524 | 0.476
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.637 | 0.626 | 0.518 | 0.465 | 0.445
Load Current [A] -15V:Rated Load Current
Object -15V0.1A
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.
20 Input Volt. 18V V] 4.5[V]| 5[V] | 9[V] | 12[V] | 18]V]
-14.3 0.199 | 0.207 | 0.231 | 0.230 | 0.221
= N 135 | 0217 | 0.221 |0.242 [ 0.245 | 0.231
% -16 \:: -12.0 0.254 | 0.264 | 0.287 | 0.274 | 0.261
g 12 g -10.5 0.299 | 0.307 | 0.323 | 0.305 | 0.288
‘g_ -9.0 0.349 | 0.354 | 0.359 | 0.338 | 0.318
8 & -7.5 0.410 | 0.416 | 0.397 | 0.371 | 0.345
\\‘ -6.0 0.471 | 0.473 | 0.442 | 0.412 | 0.382
\\ -4.5 0.526 | 0.529 | 0.485 | 0.449 | 0.414
4 \\\ \\ -3.0 0.592 | 0.592 [ 0.530 | 0.488 | 0.449
. ) ) ) -15 0.668 | 0.663 | 0.574 | 0.523 | 0.477
0.0 02 04 06 08 10 0.0 0.634 | 0.623 | 0.520 | 0.496 | 0.448
Load Current [A] +15V:Rated Load Current
Note: Slanted line shows the range of the rated
load current.

10 -
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Model MHFW31215

ltem Ambient Temperature Drift Testing Circuitry  Figure A

Object +15V0.1A

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 14.954 14.955 14.956 14.958 14.959
25 15.045 15.045 15.047 15.048 15.049
70 15.052 15.052 15.053 15.054 15.054
-15V:Rated Load Current
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.1A
1.Values
Input Voltage
Ambient Temperature[°C] P g A
Load 50% Load 100%
-40 3.6 3.7
25 3.6 3.6
70 3.5 3.6
- 11 - BC-11609
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Model MHFW31215
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object -15V0.1A
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 -14.955 -14.956 -14.956 -14.957 -14.958
25 -15.053 -15.052 -15.050 -15.049 -15.050
70 -15.061 -15.060 -15.058 -15.056 -15.057
+15V:Rated Load Current
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object -15V0.1A
1.Values
Input Voltage
Ambient Temperature[°C] P g A
Load 50% Load 100%
-40 3.6 3.7
25 3.6 35
70 3.5 3.6
- 12 - BC-11609
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Model MHFW31215
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +/-15V0.1A
1.Graph —~A—— InputVolt. 4.5V | 2.Vvalues
---EF-- Input Volt. 5V
—--3k--—- |nput Volt. oV Load Switching Frequency [kHz]
—-—0O—-- 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 N 000 | 946 | 998 [1241 [1362 [ 1331
N
I 0.02 710 | 757 | 1042 | 1177 | 1230
> 0.04 571 | 627 | 903 | 1027 | 1116
§ 0.06 485 | 533 | 764 | 903 | 1009
i'; 0.08 411 | 449 700 | 815 | 915
Lcl}a 1000 0.09 376 | 424 | 651 780 | 882
.% 0.10 351 | 386 | 614 | 738 | 849
§ 0.11 321 | 361 | 593 | 687 | 802
) -
\ U ) B R B
100
0.00 0.04 0.08 0.12
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-11609
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N Temperature Chamber
N
Electronic |:| |:| |:| Hectroni
»  Switch > » | Pow er Suppt > ectronic
DC Pow er PRY I DC Load ¥ ~ '7
Sunol Pow er Meter
pply [ Oscilloscope
A
y
q Relay Unit
> DVvM
Data Acquisition/Control Unit
Figure A
Measuring board C1,C2=0.1uF(Ceramic Capacitor)
Input pin Output pin //
( S+Vin +Vout i ) ) )
\rCl Electric
Pow er DC Load
Supply
- com () f ;
-T c2 .
A Electric
v’ DC Load
. Ix' R=50Q
-Vin -Vout (M) O C=0.01pF
B Coaxial cable Osilloscope
N ¥ (1.5m,50Q) (BW:100MHz)
50mm
R
C

Figure B
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