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Load Ratio [%]

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

Model MHFW64815
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —24A—— InputVolt. 18V | 2.values

---EF-- InputVolt. 24V
—-+k-—- |nputVolt. 36V Load Input Current [A]
—-—0O—-- Input Volt. 48V Ratio Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 76V [%0] 18[V] | 24[V] | 36[V] | 48[V]

0.5 0 0.016 | 0.013 | 0.010 | 0.008 | 0.005
< 20 0.089 | 0.068 | 0.047 | 0.036 | 0.026
‘g 0.4 ‘\: 40 0.165 | 0.123 [ 0.083 | 0.063 | 0.044
g (A I 60 0.245 1 0.182 (0.121 | 0.091 | 0.061
= 0.3 e \;‘W" 80 0.323 |1 0.240 | 0.160 | 0.120 | 0.079
é‘ / I Er\“ 90 0.364 | 0.269 | 0.179 | 0.135 | 0.088

prag N X
-7 o — 100 *1 10.300 [0.198 | 0.149 | 0.097
0.2 / BT XN
A X O 110 *1 10.329 [0.217 | 0.163 | 0.106
/,EJ’ _x= O
0.1 X~ = = DT - - - - - -
/E - //()/ ’ —‘ - \‘\ - - - - -
0 40 80 120

*1 Maximum output current at 18V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.
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Load Ratio [%]

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

Model MHFW64815
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —~A—— Input Volt. 18V | 2.values
---EF-- InputVolt. 24V
—--3k--—- |nputVolt. 36V Load Efficiency [%)]
—-—0O—-- Input Volt. 48V Ratio |input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 76V [%] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
90 ~C 0 _ _ _ _ _
—_ . = 20 758 | 744 | 724 | 711 | 614
2. 80 2=
> //.7- _& N 40 812 | 816 | 812 | 79.7 | 729
S Ié??:'/' 2 \‘\ 60 82.1 | 82.8 | 83.2 | 82.7 | 785
270 i 80 82.8 | 835 [ 835 | 835 | 80.5
- /' 90 | 827 | 838 | 839 | 835 |8L1
60 100 *1 | 838 [ 845 | 839 | 818
« 9
‘\1 110 *1 839 | 848 | 845 | 821
50 = - - - - - -
40 = - - - - - -
0 40 80 120

*1 Maximum output current at 18V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.
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Model MHFW64815
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +15V0.2A
1.Graph 2.Values
---FEF-- Load 50%
—4A—— Load 100% Input Output Voltage
16.20 < Voltage V]
O V] Load 50% | Load 100%
N
< 15.80 i 17.2 15.091 *1
P X 18.0 15.091 *1
()
2 \\« 24.0 15.089 14.988
= 15.40 \ .
§ \ 30.0 15.089 14.994
5 I PR 36.0 15.087 14.996
£ 15.00 A\ A
8 ) =T \\"" 48.0 15.084 14.998
\ \‘\ 60.0 15.082 14.998
14.60 76.0 15.080 14.999
s \\ 80.0 15.081 14.999
14.20 k -15V:Rated Load Current
0 20 40 60 80 100
Input Voltage [V]
Obiject -15V0.2A
1.Graph 2.Values
---BEF-- Load 50%
= Load 100% Input Output Voltage
-16.20 . Voltage V]
\Y Load 50% | Load 100%
_.15.80 \ i 17.2 -15.145 *1
= 18.0 -15.142 *1
(]
= \ 24.0 -15.131 -15.035
£ -15.40 \ .
g \ \ 30.0 -15.126 -15.031
5 b F - R 36.0 -15.119 -15.029
£ .15.00 bt ;
8 : A R 48.0 -15.111 -15.027
\\‘v 60.0 -15.106 -15.025
-14.60 \ R 76.0 -15.103 -15.024
v \‘ 80.0 -15.103 -15.024
-14.20 - +15V:Rated Load Current
0 20 40 60 80 100

Input Voltage [V]

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

*1 Maximum output current at 18V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.
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-15V:Rated Load Current

Model MHFW64815
Temperature 25°C
Item Cross Regulation Testing Circuitry Figure A
Object +15V0.2A
1.Graph —A—— InputVolt. 18V | 2 Values
---EF-- InputVolt. 24V
—: > —- InputVolt. 36V Load Output Voltage [V]
—-—0O—-- Input Volt. 48V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 76V [A] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
16.20 \‘\ 0.00 15.323 | 15.302 |15.280 [ 15.268 | 15.270
E \\ 0.04 15.198 |15.184 |15.170 | 15.166 |15.165
%15-80 N 0.08 [15.129 [15.127 [15.117 [15.113 [15.109
§ \Q 0.12 15.078 |15.076 | 15.075 |15.073 | 15.070
E 15.40 0.16  |15.030 |15.034 |15.035 [15.036 |15.036
8 %‘* AN 0.18 15.008 | 15.014 |15.017 [15.018 |15.019
15.00 %— 0.20 *1 14.994 [15.001 |15.002 | 15.004
\\ 0.22 *1  (14.976 |14.984 |14.987 | 14.988
14.60 _\\ " - - - - -
14.20 _ - - - - -
0.00 0.05 0.10 0.15 0.20 0.25 -15V:Rated Load Current
Load Current [A] *1 Maximum output current at 18V input
Note: Slanted line shows the range of the rated Voltage is 80% of rated load current.
load current. Refer to instruction manuals for details of
input derating.
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object +15V0.2A
1.Graph
Input Voltage 48V
Load 100%
10[mV/div]
1[us/div]
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Load Current [A]

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

*1 Maximum output current at 18V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of
input derating.

Model MHFW64815
Temperature 25°C
Item Cross Regulation Testing Circuitry Figure A
Object -15V0.2A
1.Graph —A—— InputVolt. 18V | 2 Values
---EF-- InputVolt. 24V
—--k-—- InputVolt. 36V Load Output Voltage [V]
—-—0O—-- Input Volt. 48V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——& —- InputVolt. 76V [A] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
1620 0.00 |-15.351 |-15.323 [-15.296 |-15.280 |-15.280
> /' 0.04 |-15.231 |-15.208 [-15.188 |-15.181 |-15.178
& -15.80 7 0.08 [-15.163 [-15.154 [-15.136 [-15.127 [-15.121
§ //’; 0.12 |-15.115 |-15.104 [-15.096 |-15.089 |-15.082
§ 15.40 b\ / 0.16 |-15.073 |-15.066 [-15.058 |-15.056 |-15.050
H S 0.18 |-15.052 |-15.048 [-15.041 |-15.039 |-15.035
-15.00 w 0.20 *1  |-15.031 |-15.025 |-15.023 [-15.020
/ 0.22 *1  |-15.013 |-15.009 |-15.008 |-15.005
-14.60 I/ - - - - - -
-14.20 Va - ' ' i ' i
0.00 0.05 0.10 0.15 0.20 0.25 +15V:Rated Load Current

1[us/div]

+15V:Rated Load Current

Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure B
Object -15V0.2A
1.Graph
Input Voltage 48V
Load 100%
10[mV/div]

- BC-11837
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Model MHFW64815

Item Dynamic Load Response

Temperature 25°C
Testing Circuitry Figure A

Object +15V0.2A

Input Volt. 48 V

-15V:rated load current.
Cycle 100 ms

Load Current

Response. t1=t2=50us. Typ

K< >l <
t1 t2
Min.Load (0A)«——
Load 100% (0.2A)
200 mV/div
1 ms/div 1 ms/div
Min.Load (0A)«——
Load 50% (0.1A)
——
200 mV/div
1 ms/div 1 ms/div
6 - BC-11837
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Model MHFW 64815
Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Obiject -15V0.2A
Input Volt. 48 V

+15V:rated load current.
Cycle 100 ms

Load Current

Response. t1=t2=50us. Typ

t1

t2

Min.Load (0A)«——

Load 100% (0.2A)

200 mV/div
1 ms/div 1 ms/div
Min.Load (0A)«——
Load 50% (0.1A)
200 mV/div
1 ms/div 1 ms/div
7 - BC-11837
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Model MHFW 64815
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +15V0.2A
1.Graph Input Volt. 48V
[ Load 50% ]
Output
Volt. r"—f
[2vidiv)| |
0 =l
[ Load 100%
Output !-/‘"
Volt.
[2vidiv)| |
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.7 0.6 1.3 0.2 4.3
100 % 0.7 0.7 1.4 0.1 14
Output lgooy?(________; ;______:__I
Volt. ! N P N
OV i ! ¥ =
Input oy —| L ¥ L
Volt. ! ! ! i L :
I Td .+ Tr s  Thy T
; : ! N <<
K—>! B
- 8 - BC-11837
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Model MHFW 64815
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Obiject -15V0.2A
1.Graph Input Volt. 48V
[ Load 50% ]
Output
Vol e
[2vidiv)| |
0
[ Load 100%
Output ’—/7
Volt.
[2vidiv)| |
0
Input
Volt.
0
[10V/div] Time [5ms/div] Time [5ms/div]
2.Values [ms]
Load Time Td Tr Ts Th Tf
50 % 0.7 0.6 1.3 0.2 5.6
100 % 0.7 0.7 1.4 0.1 1.7
Output 90% A —————————; I— ————— 4:—— ;
Volt. OV . 10% ___J'________“@ é______i___;___ §
input oy —| S i .
Volt. | | | Il : ! !
P Td oy T i PThy T
S BN 1
s>
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Model MHFW64815
Temperature 25°C
Item Overcurrent Protection Testing Circuitry Figure A
Obiject +15V0.2A
1.Graph Input Volt. 18V [ 2 values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
Input Volt. 48V Voltage Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
20 Input Volt. 76V V] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
14.3 0.273 | 0.353 | 0.383 | 0.384 | 0.370
= N 135 |0.304 | 0.386 | 0.405 | 0.404 | 0.390
o 16 =
% S 12.0 0.365 | 0.450 | 0.476 | 0.461 | 0.450
+— >~
Qo Q 10.5 0.433 | 0.520 | 0.536 | 0.516 | 0.504
2 12 ~
'g_ 9.0 0.510 | 0.600 | 0.598 | 0.573 | 0.549
g 7.5 0.600 | 0.686 | 0.660 | 0.628 | 0.600
8
6.0 0.686 | 0.764 | 0.735 | 0.700 | 0.668
\ 4.5 0.767 | 0.844 | 0.807 | 0.765 | 0.727
4 I\
\\ \ 3.0 |[0.826 |0.902 |[0.865 | 0.818 | 0.769
‘) 1.5 0.931 | 0.998 | 0.935 | 0.879 | 0.826
0
0.0 0.4 0.8 1.2 0.0 0.888 | 0.895 | 0.825 | 0.750 | 0.689
Load Current [A] -15V:Rated Load Current
Object -15V0.2A
1.Graph Input Volt. 18V | 2 values
Input Volt. 24V
Input Volt. 36V Output Load Current [A]
Input Volt. 48V Voltage |[input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
20 Input Volt. 76V V] 18[V] | 24[V] | 36[V] | 48[V] | 76[V]
-14.3 0.304 | 0.382 | 0.411 | 0.412 | 0.397
> s N -135 | 0.333 | 0.414 | 0.428 | 0.431 | 0.416
O - \\
g :\ < -12.0 0.392 | 0.475 | 0.500 | 0.484 | 0.473
S Y j
= 1 N \ 10.5 0.456 | 0.543 | 0.557 | 0.536 | 0.524
5 \ -9.0 0.531 | 0.618 | 0.616 | 0.591 | 0.567
=3
8 \ -7.5 0.616 | 0.702 | 0.675 | 0.643 | 0.614
8 -6.0 0.700 | 0.777 | 0.747 | 0.711 | 0.679
\
-4, 777 | 0. .81 774 | 0.7
3 \\\ 5 |o 0.853 [ 0.816 | 0 0.735
\ -3.0 0.829 | 0.906 | 0.871 | 0.824 | 0.775
Ny
. ))2> -15 0.945 | 1.022 | 0.943 | 0.886 | 0.832
0.0 0.4 0.8 12 0.0 0.932 | 0.942 | 0.877 | 0.819 | 0.771
Load Current [A] +15V:Rated Load Current
Maximum output current at 18V input
Voltage is 80% of rated load current.
Note: Slanted line shows the range of the rated Refer to instruction manuals for details of
load current. input derating.

10 -

BC-11837




—CO$EL

Model MHFW64815
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +15V0.2A
1.Values Load 100%
Output Voltage [V]
Ambient Temperature[’C] | Input Volt. | Input Volt. | Input Volt. | Input Volt. | Input Volt.
18v*1 24V 36V 48V 76V
-40 14.926 14.931 14.939 14.942 14.943
25 14.992 14.992 14.999 15.001 15.002
60 14.994 14.992 14.999 15.000 15.002
*1 Load 80% -15V:Rated Load Current
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V0.2A
1.Values
Input Voltage
Ambient Temperature[°C] P g M
Load 50% Load 80%
-40 14.4 14.4
25 14.2 14.2
60 14.0 14.1

11
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Model MHFW64815
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object -15V0.2A
1.Values Load 100%
Output Voltage [V]
Ambient Temperature[’C] | Input Volt. | Input Volt. | Input Volt. | Input Volt. | Input Volt.
18v*1 24V 36V 48V 76V
-40 -14.961 -14.967 -14.963 -14.963 -14.962
25 -15.029 -15.029 -15.023 -15.021 -15.019
60 -15.029 -15.027 -15.022 -15.020 -15.017
*1 Load 80% +15V:Rated Load Current
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object -15V0.2A
1.Values
Input Voltage
Ambient Temperature[°C] P g M
Load 50% Load 80%
-40 14.4 14.4
25 14.2 14.2
60 14.0 14.1
- 12 - BC-11837
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Model MHFW64815
Temperature 25°C
Item Switching frequency (by Load Current) Testing Circuitry Figure A
Object +/-15V0.2A
1.Graph —A—— InputVolt. 18V | 2 Values
---EF-- InputVolt. 24V
—--3k--—- |nputVolt. 36V Load Switching Frequency [kHz]
—-—0—-- Input Volt. 48V Current |Input Volt.| Input Volt.| Input Volt.| Input Volt.| Input Volt.
——&—- InputVolt. 76V [A] 18[V] | 24[Vv] | 36[V] | 48[V] | 76[V]
__ 10000 iR 000 | 617 | 700 | 798 | 849 [ 849
g AN 0.04 453 532 642 712 764
g N 0.08 348 429 553 619 678
& A 012 | 280 | 365 | 470 | 531 | 593
g 0.16 240 312 406 471 543
1000 . 0.18 224 | 292 | 383 | 441 | 513
£ %“g\ i —— | 020 | *1 | 270 | 367 | 421 | 486
= AT [ AT S = 0.22 *1 258 345 404 467
Z A T TR
AE— LN = B} B} - - -
\ - - - - - -
100
0.00 0.05 0.10 0.15 0.20 0.25

Note: Slanted

Load Current [A]

line shows the range of the rated

load current.

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

input derating.

*1 Maximum output current at 18V input
Voltage is 80% of rated load current.
Refer to instruction manuals for details of

13 -
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Temperature Chamber
eecronc | |CICIC] —
Switch > » | Power Suppl !
DC Power b Met PPY IS DC Load ¥ i |7
Supply ower Meter <« | Oscilloscope
A
A 4
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
47 DC Load
-Vin -Vout () O (R;igooapF
« N | Coaxial cable Osilloscope
50mm (1.5m,50Q) (BW:100MHz)

Figure B
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