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Introduction

ABrushed, brushless, and stepper motor drivers share many of the same
tradeoffs when selecting to use integrated or external field effect-transistors
(FETs) for the power stage.

AFull-bridge motor driver topologies:
i Gate driver external-FET topology
I Multi-chip module (MCM) integrated FET topology
I Monolithic integrated FET topology
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Introduction

ABrushed, brushless, and stepper motor drivers share many of the same
tradeoffs when selecting to use integrated or external field effect-transistors
(FETSs) for the power stage.

AFull-bridge motor driver topologies:

I Gate driver external-FET topology =
I Multi-chip module (MCM) integrated FET topology fonzse
i Monolithic integrated FET topology =

Half-Bridge Diagram
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Introduction

External FET Integrated FET: MCM Integrated FET: Monolithic

Gate driver

Interface
Charge pump

Sensing
Diagnostics
Gate drive

-] Package[lISTIN

The gate driver and the power stage
FETs are contained in separate
packages in this topology. The designer
can select the driver and FETs
independently.

Gate driver

Interface
Charge pump

Phase U
Output

Sensing
Diagnostics
Gate drive

Phase V
Output

[ -1 | Package/lIVENN

Output

The gate driver and the power stage
FETs are contained in the same
package in this topology. However, the
FETs are on separate semiconductor
chips.

Phase W

Gate driver

Interface <
Charge pump—'#—
Sensing

Diagnostics

Gate drive

J

[ -1 | Package/NIsT-N

The gate driver and the power stage
FETs are not only contained within the
same package in this topology, they
also share the same die. (This is
usually used for low motor current
applications)
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Gate drivers

A Flexibility
A Scalable, allows for higher currents
A Power stage FETSs are external

A Preferable for >70W systems
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Gate drivers
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Block Diagram for DRV8350H
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Gate drivers

AFETs with lower drain-to-source resistance
(Rps(ony) €an be chosen to reduce losses. AExternal FET packages can take up a large

amount of board space.
AThe driver integrates necessary charge pumps,

diagnostics, and often current sense amplifiers. ADesign complexity is significantly increased.
APower dissipation at high current is negligible AFET Rpsony @nd area are inversely

In the gate driver compared to the power stage proportional.

FETSs.
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Integrated drivers

vCP
M ’J_‘ Power =1 E ™
8v-60V
VM Pre- _| ouT1
. . . . driver oc
A Simplicity ‘°“é Lo d | | i -

I
I l.I: * Pre- B ouT2
A Development time reduced by oy ol
removing power stage design T oo |
1 |

A Reduces bill of materials aver |yl

Outputs
FAULT

A Tl offers integrated FET motor drivers
with peak current capabillities from 1A
to 10A+

COMPO

Control

Protection
Inputs

Temperature
Sensor

Overcurrent
monitors

Undervoltage
monitor

Block Diagram for DRV8313
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Integrated drivers

8V-60V WIJ'I Power T T
A Simplicity “‘h ey | 7| %
001|f+ cpz"IJ‘ (i’h:r:ie o W
A Development time reduced by — ;ﬁ: =wo i %
removing power stage design I —_
I 1
A Reduces bill of materials %

A Tl offers integrated FET motor drivers 1 o
with peak current capabilities from 1A oan | | 2 | 1R
to 10A+ — +
Block Diagram for DRV8313
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Integrated drivers

ATesting during production assures proper
operation of both the control and power stage
of the motor driver.

AOptimal thermal performance and smaller
device footprints in low motor current
applications (<10A).

AThe driveros
extended to the power stage.

temper atudr

ASince the FETs are contained within the
package, size is inversely proportional to

Rps(ony-

AMaximum allowable junction temperature of the
Integrated FET device is heavily influenced by

Rpson

AFor motor currents greater than 10A, external
FETs are more optimal for spreading power
dissipation.
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Board area considerations

As Rpson) INCreases, both integrated and external FET drivers increase in solution size. The
external FET topology may have higher steady state current capability at lower Rpg oy, but
Integrated FET drivers can minimize board space requirements in low-current applications.
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External FET Topology

Integrated FET Topology
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