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BRUSHLESS DC MOTOR CONTROL | MOSFET ‘Q' PORTFOLIO

. | o
Brushless DC (BLDC) motor control The motor power will depend on the Part Number Package  Polarity ™)

Vasth  Rbsonmax (MOhm) Qc typ Typ.Ciss (Pf) Eas  las  Tj

@10V @45V @Vgs=10V (nc)  @25Vpss max Availability
provides improved performance, longer vehicle application and performance. DMTH3002LPSQ | PowerDIS060 N 30 | 20 | 100 | 1-2 15 25 5000 77 600 | 20 | 175 | Released
lifetime, reduced noise and greater ease ‘ DMTH3004LK3Q TO252-3L N 30 | 20 75 1-3 4 7 2370 20 287 | 107 | 175 Released
of use when compared to equivalent In BLDC motor systems, MOSFETSs are DMTH4M90SPSQ | PowerDIS060 | N 40 | 20 | 100 | 2-4 09 B TBC TBC TBC | TBC | 175 | Q32018
mechanical solutions. typically configured in a three-phase DMTH4001SPSQ | PowerDIS060 | N | 40 | 20 | 316 | 1-3 1 - 143 1998 | 3517 | 240 | 175 | Q32018

bridge arrangement to drive the DC ‘ DMTH4IM8SPSQ | PowerDI5060 N 40 | 20 | 204 | 2-4 18 - 88 6990 224 | 67 | 175 Q32018
Consequently, three-phase BLDC motor and must be capable of handling DMTH4004SPSQ | PowerDI5060 N 40 | 20 | 100 2-4 27 - 601 3714 200 | 45 | 175 Released
systems are widely used in Automotive start-up and stalled motor currents of up ‘ DMTH4003LPSQ | PowerDISO60 N 40 | 20 | 149 | 2-4 3 5 265 3882 n7_| 48 | 175 Q3 2018
applications such as fuel pumps, water to six times the continuous current D'?\AMI_L"":;%T;LC‘??Q Igizii:: E Zg 58 188 ;‘i 238 48 68838 Z;’gcs) ;é% i‘; gi ze:easej
. . . - - - X elease
pumps, Ant|»LocI.<'Brakmg Systems (ABS) rating of the motor. DMTH43MB8LK3Q TO252-3L N 40 | 20 | M9 | 1-24 36 52 47 2970 87 | 132 | 175 | Released
and prowde additional torque for power ‘ DMTH43M8LFGQ | PowerDI3333 N 40 | 20 | M9 | 1-25 36 52 385 2693 87 | 132 | 175 | Released
steering systems. DMTH43M8LPSQ | PowerDI5060 N 40 | 20 5 | 1-25 36 52 385 2693 87 | 132 | 175 Released
DMTH43M8LPDQ | PowerDI5060 | N+N | 40 | 20 | 100 | 1-25 36 52 385 2693 87 | 132 | 175 Q32018
‘ DMTH4005SPSQ | PowerDI5060 N 40 | 20 | 90 2-4 4 - 491 3062 528 | 325 | 175 | Released
DMTH4005SK3Q | PowerDI5060 N 40 | 20 | 90 1-4 45 - 491 3062 528 | 325 | 175 | Released
HIGHLIGHT PRODUCT MOSFET REQUIREMENTS ‘ DMTH4007LPSQ | PowerDIS060 N 40 | 20 | 100 | 1-3 65 28 291 2492 20 | 20 [ 175 | Released
DMTH4007LK3Q TO252-3L N 40 | 20 | 70 1-3 73 938 291 1895 20 | 20 | 175 | Released
Product Application ® Low Rpson) - Reduced Conduction Losses DMTH4007SPDQ | PowerDIS060 | N+N | 40 | 20 | 18 2-4 86 = 419 2026 89 | 24 | 175 | Released
‘ DMTH4008LPSQ | PowerDI5060 N 40 | 20 12 1-3 115 18 7 1030 32 14 | 175 | Released
m Low Qgp - Reduced Switching Losses DMTH4008LFDFWQ | DFN2020-6 N 40 | 20 12 1-3 ns 18 7 1030 32 14 | 175 Released
High-Power DMTH4011SPDQ PowerDI3333 N 40 | 20 | 55 1-3 12 185 15 767 238 | 30 | 175 Q32018
DMTH4001SPSQ BLDC Desi . . i -
esigns = 100% Avalanche Rated - Ensures robust design able to withstand the reverse ‘ gmm;’m‘;ﬁg E"Werg:gggg NNN 28 ;8 ?é'g ; i 112 25 113321 1;;27 igf 11147 1;? gi ;8}:
'ower - K - .
avalanche energy generated by the BLDC DMTH6002LPSQ | PowerDI5060 N 60 | 20 | 100 | 1-3 18 3 130.8 6555 2094 | 14 |75 Q32018
o S ) , ‘ DMTH6004SPSQ | PowerDIS060 N 60 | 20 | 90 2-4 31 - 954 4556 200 | 45 | 175 | Released
DMTH4003LPSQ Medium-Power = Rated to +175°C - For use in high ambient temperature environments DMTH6004SCTBQ TO263-3L N 60 | 20 | 100 | 2-4 34 = 954 4556 200 | 45 | 175 | Released
BLDC Designs DMTH6004SK3Q TO252-3L N 60 | 20 | 95 2-4 38 - 954 4556 200 | 45 | 175 | Released
= Low Thermal Resistance Package - Maintain Low Operating Temperature ‘ DMTHG005LK3Q TO252-3L N 60 | 20 | 8o 1-3 56 10 471 2962 832 | 408 | 175 | Released
DMTH6005LPSQ | PowerDI5060 N 60 | 20 | 100 | 1-3 5 10 47 2962 832 | 408 | 175 | Released
DMTH6010LK3Q TO252-3L N 60 | 20 | 50 1-3 8 12 402 2615 20 | 20 [ 175 | Released
. ‘ DMTH6010LPSQ | PowerDI5060 N 60 | 20 | s0 1-3 8 12 402 2615 20 | 20 | 175 | Released
MOSFETSs Driving DMTH6010LPDQ | PowerDI5060 N 60 | 20 50 1-3 8 12 Q3 2615 20 20 | 175 | Released
3-Phase BLDC Motor MOSFET MOSFET MOSFET DMTH6016LPSQ | PowerDI5060 N 60 | 20 | 37 | 1-25 16 24 84 864 17 | 153 | 175 | Released
= ‘ DMTH6016LFVWQQ | PowerDI3333 N 60 | 20 | 20 | 1-25 17 28 84 864 n7 | 153 | 175 Q32018
DMTH6016LSDQ so8 N+N | 60 | 20 | 78 | 1-25 18 26 84 864 17 | 153 | 175 | Released
DMTH8012LK3Q TO252-3L N 80 | 20 | 72 1-3 17 21 34 1949 10 1 | 175 | Released
‘ DMTH8012LPSQ | PowerDI5060 N 80 | 20 | 72 1-3 17 21 34 1949 10 1N | 175 | Released
DMTHIOHO10SPSQ | PowerDI5060 N 100 | 20 | 98 2-4 85 - 53.7 2592 150 | 10 | 175 Q32018
MICRO X vpe DMTHI0HOI5LK3Q TO252-3L N 100 | 20 | 525 | 2-4 15 18@6v 333 1871 85 | 75 | 175 Q32018
CONTROLLER | /) /  p——————— \7 l\, 77777777777777777 - :l. Battery ‘ DMTHIOHOISLPSQ | PowerDIS060 N 100 | 20 44 1-3 16 18@6v 333 1871 85 75 | 175 Q32018
7777777777 {,,,,,,,,,A R ! Bz:gshh‘i:s DMTHI10HO30LK3Q TO252-3L N 100 | 20 | 54 1-3 22 30 23 1639 15 | 125 [ 175 Q32018
Bl ; MOSEET ! MOSEET Motor DMTHIOHOI7LPDQ | PowerDI5060 N 100 | 20 | 60 2-4 17 28 144 1968 150 | 10 | 175 Q32018
! ‘ ! ‘ DMPH4015SK3Q TO252-3L P 40 | 20 | 45 [12-23 1 15 20 4200 260 | 22 | 175 | Released
GATE Eﬁ GATE F— Eﬁ GATE F— Eﬁ DMPH4015SPSQ | PowerDI5060 P 40 | 20 | 50 | 1-25 10 14 427 4234 260 | 22 | 175 | Released
DRIVE DRIVE DRIVE DMPH4025SFVWQ | PowerDI3333 P 40 | 20 | 20 [-08-18 25 45 337 1293 31 25 [ 175 Q32018
‘ DMPH6023K3Q TO252-3L P 60 | 20 | -35 | 1-3 33 40 53 2560 60 | -35 | 175 | Released
| [ [ DMPH6050SK3Q TO252-3L P 60 | 20 | 235 | 1-3 50 70 25 1377 31 25 | 175 | Released
DMPH6050SSDQ sOo8 P+P | 60 | 20 | -52 | 1-3 50 70 1.9 1293 30.8 | 248 | 175 | Released
‘ DMPH6050SFGQ | PowerDI3333 P 40 | 20 | 48 | 1-3 50 70 1.9 1293 30.8 | 248 | 175 | Released
DMPH6250SQ SOT23 P 60 | 20 | 53 | -1-3 155 240 4 512 - - 1175 | Q32018
tAhs \:/;I‘I a;(t:h;gomlnaltmammgr? pov\;ﬁr Synchronous DC-DC Converter For this reason all automotive ECU's include Furthermore, each ECU has to pass the
twi M SSFETS n:gg\;irhzrn‘ﬁz V; t“;e'; © ‘ a reverse polarity protection scheme. ISO7637-2 pulse tests so it is essential
spikes caused by parasitic inductangces M i The simplest squtjon is a diode in series that the MOSFET Is avalanche rated.
d t level equal to the with the power rail but the power losses are
and a curren e q . Q T v ‘ relatively high. A more efficient solution is P MOSFET
maximum output current. @ U IPUSVENENEN ot to use either N- or P-channel MOSFET. @
In hlgh-frequency synchrongus ) ‘ Reverse polarity solutions that use P-channel Ul
EAOO”\S’IQ:VES_I'_O” ;f°p°|°9f'tes tge h|gh idg Q. MOSFETs generate lower power losses than
can often be switched at ; ; ;
frequencEer )twice that of the low side - == o == % Rioap ‘ During the lifetime of a vehicle it is necessary those US'T‘Q a diode and can be'lmplemented > |+
pwm| DRIVER [ . . with a minimal number of passive components. g LOAD
MOSFET (Q2). Therefore, the gate charge, —] to change a vehicles battery during B ; lari ; 2L
i . c . he end of battery life. y comparison, reverse polarity protection 8=
gate resistance and input capacitance ‘ I enance or 2ttt Y circuits that use N-channel MOSFETs deliver o |~
are key parameters, whereas for the There is therefore a risk that the battery could the lowest bower losses but reaui h
: o GND be reconnected in ‘reverse’ causing a damaging P quire a charge
low side MOSFET (Q2) it is usually

pump to provide the gate drive voltage, adding ‘
complexity, cost and component count.

‘short circuit’ to be applied across the
Electronic Control Units (ECU'’s) in the vehicle.

HIGHLIGHTED PRODU MOSFET REQUIREMENTS HIGHLIGHTED PRODUCT MOSFET REQUIREMENTS

conduction losses Rps(on) that dominate. ‘

Product Application High Side MOSFET (Q1) ‘ Product Application ® Low Rpgion) - Minimize Conduction Losses
m Low Gate Charge (Qcp) = Low Gate Resistance (Rg) = Low Input Capacitance (Ciss)
DMTH4008LFDFWQ High-Side ‘ DMTH6004SCTBQ | Reverse Polarity Protection = 100% Avalanche Rated - Withstand ISO7637 Pulses
Low Side MOSFET (Q2)
DMTH43M8LFGQ Low-Side = Low Rps(oN) - Minimise Conduction Losses DMPH4015SK3Q | Reverse Polarity Protection m Rated to +175°C - For use in high ambient temperature environments
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Diodes Part  Fairchild Infineon Nexperia ON Semi Vishay

DMTHG6004SCTBQ | - | IPBYONO6S4-O4 | BUK7G3RI60E | - |SQMI20NOG
DMTH60045K3Q | FDD86567 FO85 | IPDIONOGS4-04 | - | -]
IPDIONOGS

DMTH6004SPSQ | FDMS86568_FO85

I I
I R I B

DMTHIOHO10SPSQ
DMTHIOHOISLK3Q IPDSON1O | - |- | sopomoel |
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