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BRUSHLESS DC MOTOR CONTROL

Brushless DC (BLDC) Motor control steering systems. The motor power will
provides improved performance, longer depend on the vehicle application and
lifetime, reduced noise and greater ease performance.

of use when compared to equivalent

. . In BLDC motor systems, MOSFETSs are
mechanical solutions.

typically configured in a three phase

Consequently, three phase BLDC bridge arrangement to drive the DC
systems are widely used in Automotive motor and must be capable of handling
applications such as fuel pumps, water start-up and stalled motor currents of up
pumps, Anti-Lock Braking Systems (ABS) to six times the continuous current

and provide additional torque for Power rating of the motor.

HIGHLIGHTED PRODUCT MOSFET REQUIREMENTS

Product Application ® Low Rpg(on) - Reduced conduction losses

e ey m Low Qgp - Reduced switching losses
BLDC designs

DMTH4004SPSQ
= 100% Avalanche Rated - Ensures robust design able to withstand the reverse

avalanche energy generated by the BLDC

DMTH4005SPSQ hBAfgéu(?;Sy?gr\?;er = Rated to 175°C - For use in high ambient temperature environments
m Low Thermal Resistance Package - Maintain low operating temperature
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DRIVING SOLENOIDS
Solenoid
Coil} Coil 3 o . .
Solenoids are simple electromechanical MOSFETs driving solenoids
devices that consist of an electromagnet +ve
and a ferromagnetic piston that is
‘ » ‘ ’ Solenoid Solenoid Solenoid Solenoid
pushed’ or ‘pulled’ as current flows Coil 1 Coil 2 Coil 3 Coil 4
through the inductive component.
A MOSFET is typically used to drive a
solenoid as it can provide the voltage
across the solenoid winding for it to MOSFET 1 MOSFET 2 MOSFET3 MOSFET &
energize and also provides, via the body
diode, an alternate path for when the ‘;ﬁ
solenoid is de-energized. \
When the solenoid de-energizes the I ) I -ve
current will flow via the recirculating
diode but will also present reverse Therefore, it is essential that MOSFETs used
avalanche energy to the MOSFET. to drive solenoids are avalanche rugged.
HIGHLIGHTED PRODUC MOSFET REQUIREMENTS
Product Application m Low Rps(on) - Reduced conduction losses
DMNH6021SPDQ | Driving two Solenoids = 100% Avalanche Rated - Ensures robust design able to withstand the reverse

avalanche energy generated by the solenoid coil

DMNH6021SK3Q | Driving a single Solenoid = Rated to 175°C - For use in high ambient temperature environments




MOSFET ‘Q PORTFOLIO

Part Number Package

Polarity
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DMTH4004SPSQ PowerDI5060 N 40 20 100 2-4 27 - 60.1 3714 200 45 175 Now
DMTH4004LK3Q TO252-3L N 40 20 100 1=3 28 48 83 4450 120 30 175 Now
DMTH4004SCTBQ TO263-3L N 40 20 100 2-4 3 - 68.8 4305 200 45 175 Now
DMTH4005SPSQ PowerDI5060 N 40 20 90 2-4 4 S 491 3062 528 325 | 175 Now
DMNH4006SK3Q TO252-3L N 40 20 80 2-4 5 - 54 2492 260 70 175 Now
DMNH4006SPSQ PowerDI5060 N 40 20 80 2-4 5 o 54 2492 260 70 175 Now
DMTH4007LPSQ PowerDI5060 N 40 20 100 1-3 65 9.8 291 2492 20 20 175 Now
DMTH4007LK3Q TO252-3L N 40 20 70 1-3 73 9.8 291 1895 20 20 175 Now
DMTH4007SPDQ PowerDI5060 N+N 40 20 2-4 8.6 - 419 2026 89 24 175 Now
DMNH4011SK3Q TO252-3L N 40 20 50 2-4 10 @ 255 1374 170 18 175 Now
DMNH4011SPSQ PowerDI5060 N 40 20 20 2-4 10 - 255 1374 170 18 175 April-16
DMTH6004SCTBQ TO263-3L N 60 20 100 2-4 34 o 95.4 4556 200 45 175 April-16
DMTH6004SPSQ PowerDI5060 N 60 20 90 2-4 31 - 95.4 4556 200 45 175 Now
DMTH6004SK3Q TO252-3L N 60 20 95 2-4 38 = 95.4 4556 200 45 175 April-16
DMTH6005LK3Q TO252-3L N 60 20 80 1-3 56 10 471 2962 832 408 | 175 April-16
DMTH6005LPSQ PowerDI5060 N 60 20 100 1-3 5 10 471 2962 832 408 | 175 Now
DMTHG6010LK3Q TO252-3L N 60 20 50 1-3 8 12 413 2090 64 20 175 April-16
DMTH6010LPSQ PowerDI5060 N 60 20 50 3] 8 12 413 2090 20 20 175 Now
DMNH6008SPSQ PowerDI5060 N 60 20 50 2-4 8 - 75.4 3290 300 26 175 April-16
DMNH6008SCTQ TO220 N 60 20 120 2-4 8 @ 62 3290 230 68 175 April-16
DMNH6012LK3Q TO252-3L N 60 20 50 1-3 12 18 485 2221 168 58 175 April-16
DMNH6012SPSQ PowerDI5060 N 60 20 20 2-4 n o 485 2221 168 58 175 April-16
DMNH6021SPDQ PowerDI5060 N+N 60 20 40 1-3 23 28 19.7 1030 68 37 175 May-16
DMNHG6021SK3Q TO252-3L N 60 20 40 1-3 23 28 19.7 1030 68 37 175 May-16
DMNH6022SSDQ SO8 N+N 60 20 105 1-3 24 30 19.7 1030 68 37 175 May-16
DMNH6021SPSQ PowerDI5060 N 60 20 50.8 1-3 23 28 19.7 1016 637 357 | 175 May-16
DMNH6042SPDQ PowerDI5060 N+N 60 20 18 1-3 50 65 156 700 106 5 175 May-16
DMNH6042SK3Q TO252-3L N 60 20 18 =3 50 65 15.6 700 106 5 175 May-16
DMNH6042SSDQ so8 N+N 60 20 6.7 1-4 50 65 15.6 700 106 5 175 May-16
DMTHB8012LK3Q TO252-3L N 80 20 72 53 17 21 34 1949 10 n 175 Now
DMTHB8012LPSQ PowerDI5060 N 80 20 72 1-3 17 21 34 1949 10 n 175 April-16
DMNH10H028SPSQ PowerDI5060 N 100 20 50 12-22 26 32 20 1500 102 44 175 April-16
DMNH10HO028SK3Q TO252-3L N 100 20 50 12-22 26 32 20 1500 102 44 175 April-16
DMPH4015SK3Q TO252-3L P -40 20 -45 (25755 n 5 920 4200 260 -22 | 175 April-16
DMPHG6050SK3Q TO252-3L P -60 20 -235 -1~3 50 70 25 1377 31 -25 | 175 Now
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|

|

-

During the lifetime of a vehicle it is necessary
to change a vehicles battery during
maintenance or at the end of battery life.
There is therefore a risk that the battery could
be reconnected in 'reverse' causing a damaging
'short circuit' to be applied across the
Electronic Control Units (ECU's) in the vehicle.

HIGHLIGHTED PRODUCT

REVERSE BATTERY PROTECTION

For this reason all automotive ECU's include
a reverse polarity protection scheme.

The simplest solution is a diode in series
with the power rail but the power losses are
relatively high. A more efficient solution is to
use either N or P channel MOSFET.

Reverse polarity solutions that use P channel
MOSFETs generate lower power losses than
those using a diode and can be implemented
with a minimal number of passive
components. By comparison, reverse polarity
protection circuits that use N-channel
MOSFETSs deliver the lowest power losses but
require a charge pump to provide the gate
drive voltage, adding complexity, cost and
component count.

MOSFET REQUIREMENTS

Product Application m Low Rpg(on) - Minimize conduction losses
DMTH6004SCTBQ Reversg p0|arity = 100% Avalanche Rated - Withstand
protection ISO7637 pulses
DMPH4OISSK3Q | ReYersE Polanty = Rated to175°C - For use in high
ambient temperature environments

Furthermore, each ECU has to pass the
ISO7637-2 pulse tests so it is essential
that MOSFET is avalanche rated.
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CROSS REFERENCE GUIDE
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CORPORATE ASIA SALES OFFICES SHENZHEN OFFICE
HEADQUARTERS AND Email: inquiries-asia@diodes.com 16th Floor Skyworth Semiconductor
AMERICAS SALES OFFICE Design Building East Wing,

4949 Hedgcoxe Road DIODES-TAIWAN No.8 Gaoxin South 4th Road,

Suite 200 7F, No. 50, Min-Chuan Road Nanshan District, Shenzhen,

Plano, Texas 75024
972-987-3900 USA
E-mail: inquiries@diodes.com

EUROPE SALES OFFICE
Kustermann-Park

Balanstrasse 59, 8th Floor

D-81541 Munchen, Germany

Tel: (+49)89 45 49 49 O

E-mail: inquiries-europe@diodes.com

Hsin-Tien District

New Taipei City 23141
Taiwan, R.O.C.

Tel: 011-886-2-8914-6000

SHANGHAI OFFICE

Room 3001-3002,

International Corporate City, No. 3000
Zhongshan North Road,

Shanghai 200063, China

Tel: 86 21-5241-4882

For information or literature, please visit www.diodes.com/contacts

DLOO0006/R2

China P.C: 518057
Tel: 86 755-8828-4988

DIODES-KOREA

#1601, ParkView Tower, 248,
Jeongjail-ro, Bundang-gu, Seongham-si,
Gyeonggi-do, 13554, Korea

Tel: 82-31-786-0434

diodes.com



