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DRV8837

1.8A Low Voltage Brushed DC Motor Driver

_

N—

Features

 Single H-Bridge motor driver
» Dual Supplies: Vm =1.81to 11V
Vcc=1.81t0 7.0V

« Output current: 1.8A cont/ peak
 RDSON: 280mR (LS + HS)

* PWM control I/F
» Brake and coast mode support
» Sleep mode operation (35nA @ 5V)

* Integrated protection features including over-current,
thermal, shoot-through and UVLO protection.

Applications
* Dual brushed motors, stepper motor, solenoids
» Toys, e-locks, consumer products

Calendar
In Production

@

2.0 x 2mm, 8-pin
WSON package

Benefits

Supports battery powered applications; dual supply
prevents battery droop from tripping UVLO protection

Low RDSON improves thermal performance / reduces
case temperature.

Independent control of each half bridge
Brake quickly bring the motor to a stop
Sleep function minimizes power consumption

Advanced on-chip protection reduces design
complexity and enables higher system reliability

PWM
Ctrl I/F

Controller
DRV8837
Motor Driver

Sleep —P

1.8to0 11V —P
1.8t0 7V —P




DRV8837: Low-Voltage Full Bridge DC Motor Driver -_,
1.8A cont/ 1.8A peak

+1.8to 11V
,,,,,,,,,,,, v
................ VM
Separate supplies VM VM o
prevent battery droop Drives DC motor or
from tripping UVLO - 1/2 Stepper
1.8to 7V mume h
+1.8 to i
> i Step
vCcC @ Motor
vCC I VM
Logic | —I%}
ouT2 i
PWM Control I/F I Gate l&— OCP |
Drive B
PWM1
PWM2 " _':I?E"'i'p
nSLEEP ‘% ’ Osc
Dedicated Sleep Pin
(35nA @ 5V)
GND
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DRV8837

1.8A Low Voltage Brushed DC Motor Driver

Worlds smallest 1.8 Motor Driver
(2 X 2mm)

Ultra low RDSON (140mR per FET)
Ultra low sleep current (35nA)

Fully Protected




A

VM/RDS(ON)— -4 —

CURRENT

3 R$P (OCP)

Without OCP:

@

Current rises to
destructive levels

TIME

>

Iocp'

A

| CURRENT

With OCP: Current
Is limited, then
driver turns off

L.

TIME :

TOCP

WL ARG O L EAE RS B R R SR AR A IR DU, DRI R AN A

BMOSFETHRG L AMGRS™, B BLUR] ORG R R BB

T S Vo

Rl ik: DS /1 BIRE

WGP TR SN, FIMCUBROLH IR0 155

INSTRUMENTS




11

G

K HLBLIR Y L — HAR & —

h

Gate control. Together,
they determine speed and

The H-Bridge direction of motor

AH | High Side
PreDriver

High Side | BH
PreDriyer

y

Low Side
PreDriver BL

Low Side
AL PreDriver

Thermal Current Over Current
Shutdown Control Protection

'\I/’

Protection circuits for a variety of fault conditions enable a simplified
design while providing protection at circuit, motor and board levels
against potentially damaging events
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DRV8312

_

N—

3-Phase PWM Motor Driver with Cycle-by-Cycle Overcurrent Protection

Features

* The highest power heatsink-less drive on the market
» Supply Voltage up to 52V (50V +/- 5%)
 Output Current 3.5A RMS / 6.5A Peak (10ms)

» Advanced architecture with high efficiency up to 97%
* PWM operation frequency up to 500kHz
* Low Rdson MOSFETs (110mohm)

+ Intelligent gate drive and cross conduction prevention
» Short dead time (5ns)
» Spike voltage control to reduce overshoot

 Integrated Protection Features
 Short circuit and cycle-by-cycle current protection
» Two stage thermal protection

» No External Snubber or Schottky Diode required

Applications

* Brushless DC Motors
* Permanent magnet synchronous motors

In Production ‘

14 x 8.1mm, 44-pin
TSSOP, package (PP)

Calewndar

Benefits

Minimized board space and design time while
maximizing performance

Ultra Low Rdson FETs and thermally efficient
package with thermal pad allows for maximum heat
dissipation without external heat-sinks

High linearity of output signals to guarantee precise
and smooth operation

Advanced on-chip protection reduces design
complexity and enables higher system reliability

PWM Inputs 3.5A RMS

Controller
— DRV8312
Motor Driver

+12Vv
0 to 52V

INSTRUMENTS
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DRV8312: 3-Phase PWM Motor Driver (B)—o

3x Independent

h

Operation up to

Half Bridges
52V
OUT_A » PWM_A PVDD_A
» RESET A PVDD_B] <] Oto+52V
PVDD_C
out B |-t
_ % g\\//ggzgj @ +12v 3.5A Continuous
. GvDD_C 6.5A Peak (10ms)
ouT_C » PWM_C
» RESET_C BST A _“_l
OUT_A
Controller DRV8312
BST_B —|}—|
» OUT B
»—w
_—VW—| OC_ADJ BST_C —||—|
= ouT_C
ERROR [« FAULT v
< oTw
‘ GND Up to 97% Efficiency
= (110mQ FETS)
CBC Overcurrent, 2-stage No External
Thermal, and UVP Protection Schottky’s
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DRV8332

_

N—

3-Phase PWM Motor Driver with Cycle-by-Cycle Overcurrent Protection

Features

« Three independent Half Bridge motor driver
» Supply Voltage up to 52V (50V +/- 5%)
* Output Current 8A RMS / 13A Peak (10ms)

» Advanced architecture with high efficiency up to 97%
* PWM operation frequency up to 500kHz
* Low Rdson MOSFETs (110mohm)

+ Intelligent gate drive and cross conduction prevention
» Short dead time (5ns)
» Spike voltage control to reduce overshoot

 Integrated Protection Features
» Programmable cycle-by-cycle current limit
» Two stage thermal protection

» No External Snubber or Schottky Diode required

Applications

* Brushless DC Motors
* Permanent magnet synchronous motors

In Production @

15.9 x 14.2mm, 36-pin
PSOP3 package

Calewndar

Benefits

Minimized board space and design time while
maximizing performance

Ultra Low Rdson FETs and thermally efficient
package with thermal pad allows for maximum heat
dissipation without external heat-sinks

High linearity of output signals to guarantee precise
and smooth operation

Advanced on-chip protection reduces design
complexity and enables higher system reliability

PWM Inputs 8.0A RMS

Controller
DRV8332
Motor Driver

0 to 52V

INSTRUMENTS
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DRV8332: 3-Phase PWM Motor Driver (B)—o

; g
3x Independent ;
_ Operation up to
Half Brldges‘“~ 52V
ouT A (UL > PWM_A PVDD_A -
» RESET A PVDD_B <] Oto+52V
PVDD_C
ouT B |-Ht
- % ?;Y/BB:Q] @ +12v 8A Continuous
- GVDD_C
ouT ¢ L > P C %BA Peak (10ms)
» RESET_C BST A _“_l
OUT_A
Controller DRV8332
BST B —||—|
» OUT B
P —w
_—VW—| OC_ADJ BST_C —||—|
= ouT_C
ERROR < FAULT v
< oTW
‘ GND Up to 97% Efficiency
= (110mQ FETS)
CBC Overcurrent, 2-stage No External
Thermal, and UVP Protection Schottky’s
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Device Selection Guide
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DRV8412

Dual Brushed / Single Stepper PWM Motor Driver

=D

@) —

h

Features

The highest power heatsink-less drive on the market
» Supply Voltage up to 52V (50V +/- 5%)
* Output Current
Dual: 3A RMS / 6A Peak (10ms)
Single: 6A RMS / 12A Peak (10ms)

Advanced architecture with high efficiency up to 97%
* PWM operation frequency up to 500kHz
* Low Rdson MOSFETs (110mohm)

Intelligent gate drive and cross conduction prevention
» Short dead time (5ns)

Integrated Protection Features
» Programmable cycle-by-cycle current limit
» Two stage thermal protection

No External Snubber or Schottky Diode required

Applications
Brushed or Stepper Motors

Calewndar

In Production

14 x 8.1mm, 44-pin
TSSOP, package (PP)

Benefits

Minimized board space and design time while
maximizing performance

Ultra Low Rdson FETs and thermally efficient
package with thermal pad allows for maximum heat
dissipation without external heat-sinks

High linearity of output signals to guarantee precise
and smooth operation

Advanced on-chip protection reduces design
complexity and enables higher system reliability

Reduced cost and board space
2X

3A RMS
PWM Inputs

Controller
DRV8412
Motor Driver

+ 12V
0 to 52V

Stepper Brushed
Roadmap Roadmap

INSTRUMENTS
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DRV8412: Dual Full Bridge Motor Driver ()<

g
Operation up to :
4x PWM inputs 52V
OUT_A | UL » PWM_A PVDD_A |—
OouT_ B | L » PWM_B PVDD_B . 0 to +52V
ourc[an Jeme B
ouT_D | UL » PWM_D
GVDD_A —
GVDD_B
GVDD_C H a -+2v
RESET_AB GVDD_D =
RESET_CD BST A _“_l Dual: 3A/6A Peak (10ms)
OUT_A Single: 6A/12A Peak (10ms
Controller 2 / ( )
(C2000, etc) DRV8412 "
BST_B —|}—|
» ouTg —MmMm™— 7
D—w a7
BST_C |—
_:E'wv— 0oC_ADJ ouT C |—|
ERROR < FAULT IS
P ST BST_D —|}—| 3
« OUT_D v
GND —]

Up to 97% Efficiency

CBC Overcurrent, 2-stage (110mQ FETS)

Thermal, and UVP Protection No Extérnal
Schottky’s

Stepper Brushed i TExAs
Roadmap [l Roadmap INSTRUMENTS




DRV8432

Dual Brushed / Single Stepper PWM Motor Driver

G

@) —

h

Features

High power Dual H-Bridge motor driver
» Supply Voltage up to 52V (50V +/- 5%)
* Output Current
Dual: 7TARMS / 12A Peak (10ms)
Single: 14A RMS / 24A Peak (10ms)

Advanced architecture with high efficiency up to 97%
* PWM operation frequency up to 500kHz
* Low Rdson MOSFETs (110mohm)

Intelligent gate drive and cross conduction prevention
» Short dead time (5ns)

Integrated Protection Features
» Programmable cycle-by-cycle current limit
» Two stage thermal protection

No External Snubber or Schottky Diode required

Applications
Brushed or Stepper Motors

Calendayr

In Production Q

15.9 x 14.2mm, 36-pin
PSOP3 package

Benefits
Minimized board space and design time while
maximizing performance

Ultra Low Rdson FETs and thermally efficient
package with thermal pad allows for maximum heat
dissipation without external heat-sinks

High linearity of output signals to guarantee precise
and smooth operation

Advanced on-chip protection reduces design
complexity and enables higher system reliability

PWM Inputs

Controller
DRV8432

Motor Driver

+12V
0to 52V

Stepper Brushed
Roadmap Roadmap

INSTRUMENTS
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DRV8432: Dual Full Bridge Motor Driver ()<=

g
Operation up to :
4x PWM inputs 52V
OUT_A | UL » PWM_A PVDD_A |—
ouT_B | LM > PWM B PVDD_B <@ O0to+52Vv
our c [xn Jrwe  oocs
ouT_D | UL » PWM_D
GVDD_A —
GVDD_B
GVDD_C H | 12 Dual: 7A/12A Peak (10ms)
RESET_AB GYBRDI— Single: 14A/24A Peak (10ms)
RESET_CD BST A _“_l
OUT_A .
Controller -
(C2000, etc) DRV8432 »
BST_B —|}—|
» ouT_B
D —w
BST_C —]
_:E'W\:— OC_ADJ ouT.C I—|
ERROR |« FAULT IN
< oW BSTD |\ —j
« OUT_D v
GND l_

Up to 97% Efficiency

CBC Overcurrent, 2-stage (110mQ FETS)

Thermal, and UVP Protection No Extérnal
Schottky’s

Stepper Brushed i TExAs
Roadmap [l Roadmap INSTRUMENTS




Device Selection Guide

@) —

DRV8412 DRV8432
Total RMS Current (A) 2x30rlx 6 2x7orlx12
Total Peak Current (A) 2x60rlx12 2x14o0rlx24

h

Package TSSOP DDW-44 PSOP3 DKD-36
Thermal Pad Pad down Pad up

=

Roadmap Roadmap INSTRUMENTS




DRV8302

_

N—

3-Phase Brushless Gate Driver with Dual Shunt Amplifiers & 1.5A Buck Converter

Features

3-phase gate driver
» Supply voltage: 8 to 60V
» Gate Drive Current: 1.7A source / 2.3A sink
» Adjustable dead time & 100% duty cycle

Dual Bi-directional current shunt amplifiers
» Adjustable gain (10x & 40x) and offset (up to 3V)
+ DC Calibration

Integrated buck converter
+ Upto 1.5A(3.5V to 60V) / RDSON of 200mR

Fully protected
» 2-stage thermal, CBC over current, UVLO, & shoot
through protection with fault feedback

« Hardware Management Interface

Applications
Brushless DC & PMSM Motors
Brushed DC Motors (Use 2 of the 3 Half Bridges)

Calewndar

14 x 8.1mm, 56-pin
HTSSOP package

In Production

Benefits
Wide operating voltage and ability to drive up to 60A
external FETSs.

Reduced board space and system cost; DC calibration
allows MCU to adjust for DC offset & temperature drift

Reduced board space and system cost; Buck can be
used to power MCU and/or other systems power needs.

Advanced on-chip protection reduces design
complexity and enables higher system reliability

Access detailed fault reporting and easily configure slew
rate, sense amp gain & DC calibration, set overcurrent
limit, etc via the SPI interface.

60A RMS

PWM Control
(3 or 6x pins) 1.5A Buck

7 »

DRV8301

Controller Pre-Driver

2xSense #q | Sense
Resistors

8 to 60V




DRV8302: Block Diagram

OCTW
FAULT
EN G,l:TE Sl
- Gate Driver 0sc Pump
prc Control & Regulator |
M_PWM Fault
M_OC Handling 1
GAIN -
Trickle
PVDD1
OC_ADJ Charge ——L
BIAS o
Phase A >
(repeated for B & C)
High Side !
— . . L Motor
INH_A Timing Gate Drive hil
B and M
INL_A Control
B Logic Low Side N|_—
Gate Drive hll
I
PVDD2
Current
VSENSE A Sense
Amplifierl Rshunt1
BST_BK
1 PGND
Offset
15 Vref
Current
Buck
EN_BUCK Converter Sense
Amplifier2
Offset
1 Vref

SO1

SO2

200K sz
——AMN— o——t
>
DC_CAL | W
SN } 5K
o—o AN N AVDD
100 so
DC_CAL © L AM——o0
5K
o—o" A +
sP %
f 50K St
DC_CAL ——AMA— ——
s2
200K
——AN— o—dy
Vref/2
REF > AVDD

50K

50K

Current Sense Amps

Roadmap

i3 TExas
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DRV8837

1.8A Low Voltage Brushed DC Motor Driver

Worlds smallest 1.8 Motor Driver
(2 X 2mm)

Ultra low RDSON (140mR per FET)
Ultra low sleep current (35nA)

Fully Protected




1A / 9V : Average case temp =52° C

9V / 50% Duty cycle /1.0A

i3 TExas
INSTRUMENTS




-GETTED
1.8A /9V : Average case temp =87° C @

~104.6
100
95
90
-85
30
75
70
65
Ma>x 8”00@@ . - :22
, N 45
40
35
30
25
-20

9V /100% Duty cycle /1.8A ~-134

i3 TExas
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DRV8818

2.5A Stepper Motor Driver with On-Chip 1/8 Micro-stepping Indexer

Features Benefits
» Dual H-Bridge motor driver * Wide supply range supports industry standard supplies
» Supply voltage: 8to 35V and high output current delivers maximum performance.

* Outputcurrent: 1.75ARMS /2.5A peak * Improved thermal performance; Scalable current options

Constant torque operation without support from the

* Low RDSON FETs 0.37-Q (HS + LS); P2P with DRV8811
system controller.

» On-chip indexer emulates sine-wave in quadrature,

supporting up to 1/8 micro-stepping * Smoother, quieter microstepping motion profiles;

little processor support needed.

» Advanced on-chip protection reduces design

+ Slow, fast and mixed decay with adjustable decay ratio _ : o
complexity and enables higher system reliability

and fixed off time current regulation

* Integrated protection features including over-current,
thermal, shoot-through and UVLO protection.

Step / Direction

Applications . (M)
Step size
+ Bipolar Stepper Motor contoler DRV8818 000
Motor Driver
Calendar

3t0 5.5V
8 to 35V

1/8 u-steps

In Production

18 Micre-Stepper

HTSSOP package

Roadmap 13 TEXAS
INSTRUMENTS
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DRV8818 - The Coolest 2.5A _)_‘

Microstepping Motor Driver

S

i

Greater than 30% temperature reduction
Pin to pin compatible drops into existing layout

Max Temp 107° C Max Temp 130° C Max Temp 157°

‘TI-DRV8818 | R | A ”

2.5A sine wave peak, 1/8 micro-stepping, 2-layer board

Roadmap TeExas




DRV8833

2.0A Low Voltage Stepper or Single/Dual Brushed DC Motor Driver

Features Benefits
» Dual H-Bridge motor driver » Supports battery powered applications
* Supply voltage:  2.7to 10.8V _ * Low RDSON increases efficiency and improves
* Output current: 1.5 cont/ 2A peak per bridge thermal performance / reduces case temperature.
3A cont/ 4A peak paralleled Independent control of each half bridge
- RDSON: 360MR (LS + HS) P g
: * Flexibility to support brushed DC or stepper
* PWM control interface motors f)(;r a sir?gple IC PP
* Supports brake/coast (DC motors) and full/halt-step » Limit in-rush start up and stall currents and support
modes (stepper motors) stepper operation.
* Current regulation / CBC inrush protection - Sleep mode minimizes power consumption
* Sleep mode (1.6uATyp @ 5V) » Advanced on-chip protection reduces design
* Integrated protection features including over-current, complexity and enables higher system reliability

thermal, shoot-through and UVLO protection.

Applications PWM input
« 1x or 2x Brushed DC or 1x Stepper motor (4x pins)
* 4x solenoids

Calendar Controller DRV8833 m\

) Motor Driver
In Production ”

5.0 x 6.4mm,16-pin 4.0 x 4.0mm,16-pin
HTSSOP package QFN package

GELLET 13 TEXAS
INSTRUMENTS




DRV8835 h

: i Battery Powered
1.5A Low Voltage Stepper or Single/Dual Brushed DC Motor Driver Appications
Features Benefits
» Dual H-Bridge motor driver » Supports battery powered applications; dual supply
» Dual Supplies: Vm =2.0to 11V prevents battery droop from tripping UVLO protection

Vee=2.0t0 7V * Low RDSON improves thermal performance / reduces
« Output current: 1A cont/ 1.5A peak per bridge case temperature.

2A cont / 3A peak paralleled
 RDSON: 295mR (LS + HS)

 PWM or Phase/Enable control interface options

» Flexible control options support legacy designs;
Independent control of each half bridge

» Brake support quickly bring the motor to a stop
» Brake mode support

 Ultra low sleep/standby current (50nA @ 5V)

+ Sleep function minimizes power consumption

» Advanced on-chip protection reduces design
* Integrated protection features including over-current, complexity and enables higher system reliability
thermal, shoot-through and UVLO protection.

Applications PWM or

. Phase/Enable Ctrl I/F
* Dual brushed motors, stepper motor, solenoids

- Toys, cameras, consumer products

Sampling | | [ O

Samples: Now Motor Driver
. : Mode
Production: March #ﬂ L5A
2.0to 11V
2.0 x 3.0mm,12-pin 20to 7V

WSON package

GELLET 13 TEXAS
INSTRUMENTS




DRV8835: Low-Voltage Dual Full Bridge DC Motor Driver

1A cont/1.5A peak per bridge or

prevent battery droop
from tripping UVLO

PWM or
Phase/Enable I/F

1
AIN1/APHASE]

AINZ/AENBLI
1

1
BIN1/EP HﬁuSE:

BIN2/BENBL]
1

Select PWM or
Phase/Enable

Charge
Pump

Cver-

Temp

Osc

L 4

Logic

VM
M=y
s [L00P L T —
VM
lé} 1Aou12
e [0 L]
-5
VM
5
g::rz e OCP _I:]BDUT1
_%3 5
VM
_lé,}
g.?:i | ocp _I:]BOLITE

Supports 1x Stepper or
1 to 2x Brushed DC

INSTRUMENTS

2A cont/3A peak when paralleled.
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Quicker Time fo Spin! @;—
\—
DRV8312-C2-KIT 3-Phase Brushless Moftor Drive and Control

Features: A
« Software Support:
* Field Oriented Control (sensorless)
 Trapezoidal (sensored & sensorless)

* InstaSPIN support

» Speed & torque control loops
 Piccolo + DRV8312 (3.5A RMS / 6.5A peak / 50V)

« Kit includes motor w/ hall sensors, power supply,
and USB stick with Quick Start GUI and guide.

In Stock / In Production
Order Now!

INSTRUMENTS
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Quicker Time fo Spin! @;—
\—
DRV8301-HC-C2-KIT 3-Phase Brushless Motor Drive and Control

\

Features:
« Software Support:
* Field Oriented Control (sensorless)
* InstaSPIN support

* Speed & torque control loops

« Supports up to 60V / > 60A applications

 Piccolo + DRV8301 (1.7A Pre-driver with
2x current sense amps and 1.5A buck)
+ 120A FETs.

In Stock / In Production
Order Now!




—

DRV8834: (B )

-@EETD
2.2A Low Voltage Stepper Motor Driver with 1/32 Indexer

+ Dual H-Bridge motor driver » Supports battery powered applications
* Supply voltage: 2.5t0 10.8V
* Output current: 1.5 RMS / 2.2A peak per bridge
* RDSON: 305mQ (LS + HS)

« Step / Direction control interface with on-chip
indexer supports up to 1/32 step microstepping or

> 1/32 step microstepping with external reference. + Single device supports both brushed and stepper motors.
Supports > 32 u-steps with external reference.

* Low RDSON improves thermal performance / reduces
case temperature and extends battery life.

» On-chip indexer supports smooth and quiet motion
profiles without support from the system controller.

* Phase Enable control interface supports
dual brushed DC motors or Stepper + Dynamic TBLANK and Mixed decay modes minimize

. . output distortion for ultra smooth motion profiles
+ Slow, fast and adjustable mixed decay modes P P

(25,50,75%); Dynamic TBLANK + Advanced on-chip protection reduces design

. . : complexity and enables higher system reliabilit
+ Integrated protection features including over-current, plexity g y y

thermal, shoot-through and UVLO protection.

Applications R

» Security Cameras, IP Cameras Step Size

* POS Micro-Printers , Medical Analysis Equipment Controller OO
Calendar
In Production 2510 10.8V < 22
QFN package June RTM ” ’
24-pin HTSSOP 24-pin QFN
(7.8 x 6.4mm) (4 x 4mm)

INSTRUMENTS




Smooth

Motion reak / Mixed Decay
Steps / 320 pulses per second

Competitor: A , Ultra

Crossover

/ Distortion \

Inductance
Discharge
Distortion

Less Distortion = Less Torque Ripple = Smoother Motion
- Dynamic TBLANK minimizes crossover distortion

- Variable Mixed Decay Ratio minimizes discharge distortion
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DRV87115) O

High Performance Stepper Pre-Driver
A

Control
" DRV8711 % @
Mgmt N
]

FETs
(External)

T

Controller
Fault

A

Stall 1/256 u-steps

k 8 to +52V Stall Detect j

+ Stall Detect
* Optional BEMF output

A

» Ultra Smooth Motion Profiles

» Up to 256 u-steps (Indexer)
* Auto-mixed decay current control

* Highly Configurable

« Excellent Thermal Performance
» Register based (SPI I/F)

» External FETs

« Scalable Output Currents » Fully Protected

» Supports 1 to 10A (or higher)

INSTRUMENTS




DRV8711: &) @

Stepper pre-driver with on-chip 1/256 micro-stepping indexer and stall detect ; CEEED

Features

* Bipolar stepper gate driver: + Wide supply range supports industry standard supplies;
* Supply voltage: 8 to 52V _ tune gate driver performance to applications needs.
» Gate drive: Up to 200mA source / 400mA sink ) ) ) _
- Adjustable slew rate / dead-time » Flexible ctrl options and access to detailed fault reporting

« Step/Dir, PWM, or SPI control options; SPI mgmt. I/F * On-chip indexer supports smooth and quiet motion
o . profiles without support from the system controller.
» On-chip indexer supports up to 256 micro-steps _ _ o
» High performance current regulation minimizes output

* Advanced highly configurable current regulation ripple and distortion, delivering smoother motion profiles
* Programmable fixed time off & blanking times

» Slow, fast, programmable mixed decay, auto
mixed decay modes; scalable output current

« System controller is notified and can take corrective action
when a stall event occurs.

» Advanced on-chip protection reduces design

« Stall detect with optional Back EMF output _ ! =
complexity and enables higher system reliability

* Integrated protection features including over-current,

thermal, shoot-through, UVLO, & gate drive over-current

Step/Dir, PWM or
SPI Ctrl

: : DRV8711
Applications — | %@

» Textile mfg equipment, factory automation (External) (000Y

Controller
» Security cameras, ATM, robotics, stage lighting

1/256 u-step

| > 8 to +52V -
samrszee— NUE0 Miked Decay = Ultra Smooth Hotion

Roadmap TeExas
INSTRUMENTS




DRV8711: Stepper Pre-Driver

10mA rail for MCU or
other system needs

+8 to 52V
{}

M

R RE

* Up to 256 u-steps (Indexer)
* Advanced Current Regulation
» Highly Configurable / Fully Protected

74

E—-'I';-Q-O—;-Z

= &

Tl B

= 1 s oo i
J_J 1 '-D -

S 000

HE Gabe Drive
Gale
— Dirieet
o
| PV
logic
P
. Gate
Diive
Step/Dir, PWM or o RESET )
SPI control options .. TERIANT \\l: —
A | -
: | DIRiAINZ 1
4
I am G| L
L oot
L-- i
Gate
co
41T " "
scs n
: BELK LU
o g 1
I spam 4 L,
SPI mgt. I/F e > ~
. I i
4 Diriva
! qorro
1= = —— ﬁ"‘_
| FAULTn .
| '__/" =
—
o
I o
“““ vl STALLn  BEMFVN [ :g\
+ + Saall detect *
Stall / Fault signals
[T
=7

External FETS

Optional BEMF voltage for
external processing

TeExas
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DRV8711: Highly Configurable

Current Regulation /
Fixed Time Off

Blanking Time

Adaptive Blank Time

Scalable Current (Torque register)
Decay Modes

Mixed Decay Ratio

Sense Amp Gain

Gate Drive /
Dead Time

Gate Drive/Slew Rate

Gate Drive Initial Pulse “On” Time

Stall Detect /
BEMF Output Signal

Stall Detect Threshold

OCP V4
OCP Level

Deglitch Time

500nS to 128uS (steps of 500nS)
500nS to 5.12uS (steps of 20nS)

On / Off (< 30% FS current = % blank time)
0 to 100% FS current (steps of 0.4%)
Slow, fast, mixed, & auto mixed
% fast decay (steps of 500nS)
5x, 10x, 20x, or 40x

50nS, 100nS, 200nS, or 400nS
50mA, 100mA, 150mA, 200mA (Source)
250nS, 500nS, 1usS, & 2uS

On / Off & scale down by 4x, 8x, 16x, or 32x

1, 2, 4, or 8 missed steps

250mV, 500mV, 750mV, & 1V
1uS, 2uS, 4uS, & 8uS

INSTRUMENTS




DRV8711: Evaluation Module (EVM)

USB to UART
(for GUI)

MSP430 Controller
(MSP430F2617) |

w3

DRV8711

“ .\\ \‘W
INSTRUMENTS
711EuUn esigNed by Q

o i

NextFETs (4.6Q)
(CSD18531Q4Q)

Test Points

To Stepper
Motor |

INSTRUMENTS




Decay mode

Total Five kinds of decay mode with slow, fast, mixed and combinations.
Auto mixed decay mode is added also.

@ Drive Current
@ Fast decay
@ Slow decay

PWM
« ON ole PWM OFF .
1
Slow decay

Mixed decay / T

> | — = TDECAY—»

TOFF-

\d

INSTRUMENTS




Auto mixed decay mode

Auto mixed decay mode samples the current level and make different choice
automatically to get smoother current regulation ability.

(1) I <lItrip @ tBLANK
Bridge remains on until the current reaches ltrip then slow decay.

- tON >  ————tON——
| below Itrip tBLANK , < tOFF > tBLANK |, < tOFF: >
after tBLANK (> -~

Itrip

At Itrip and after
tBLANK, slow decay

(2) 1> ltrip @ tBLANK
Fast decay another tBLANK if < Itrip then change to slow decay

| < ltrip

tON
- > tOFF >t toN > tOFF >

. tBLANK {tBLANK

| above ltrip - > >
after tBLANK Fast
ltrip Decay
— Slow
Decay

I > Itrip, start

fast decay When | < Itrip in fast decay

and tBLANK expires, change
to slow decay

INSTRUMENTS




120°,150° control 5_)

120° control

Phase Current
Phase Voltage

150° control ‘ |

Can we make the
‘ window to Zero, then
generate pure
Sinusoidal Current. )

Phase Current
Phase Voltage /

Phase current

Phase Voltage

Modulation Window

54
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DRV11873 E

12V 3-Phase Sensor-less BLDC Fan Driver

Features

» 3x Half-Bridge Motor Driver and Controller
* Supply voltage: 4.5 to 16V
* Output Current 1.5A cont / 2A Peak
« RDSON (LS + HS): 450mQ

» 150° Sensor-less BACK EMF Control
« PWM and Forward/Reverse control pins
* Synchronous rectification / no external sense resistor
improves efficiency
* FG output enables closed loop speed control
* On-chip 5V, 20mA LDO
» On-chip protection:
* Rotor Lock / Stall Protection
» Overcurrent Protection
* Thermal / UVLO protection
* AVS (during PWM from 100% to lower duty)

Applications

» Appliance, Desktop, Server cooling fans

»

5x 6.4mm , 16-pin
HTSSOP package

Calendnr

In Production

Benefits

Fully integrated solution with wide supply range
Sensorless control reduces system cost and board
space by eliminating Hall sensors.

Ultra efficient architecture

FG out provides FAN speed to DCU or MCU for speed
control

Advanced on-chip protection reduces design complexity
and enables higher system reliability

PWM
Direction
Current Limit

DRV11873
FAN

FG Output <— Controller

Stall Fault

20mA LDO

+4.5 to 16V

Sensor-less

INSTRUMENTS




DRV11873: 12V 34751

o

gEaiEsc O

—

DRV11873 15k to 100kHz PWM input
FG Output for closed Duty cycle controls speed
loop speed control FS pwmin| | *
........................................ < Forward / Reverse Ctrl
"""""" gl . ;l FG FR
......... o . NE
Faulton rotor = VCP COM
stall/lock i . ; ﬁ o
0.1uE [ CPP V5 ‘ | e 6600
I ! Limit =
;l ﬁ . iLimit Res(Q)
CPN vCC ° S
| . ] l
10uF
GND Y% T
Rotor Stall / Lock } Y < ZUs LIDG
Protectlon ........................
.................... R
1.5A Cont / 2.0A Peak
156kHz PWM Switching
3 Texas

INSTRUMENTS




Driving Technology

120° Driving
Phase current

DX DR FITE R

150° Driving
Phase current

DX EDHE TR

180° Driving
Phase current

DX =NAE R i iR

13 TEXAS
INSTRUMENTS




5V 180° 3-Phase Sensor-less BLDC Fan D@
DRV10963 5y 1s0° 31 7ol Fefomss Epkimans

Features {314

v Supply voltage: 2.1~5.5V

v 180°FTAEREBIESZIRENERA | BBURERRS
v Total RDSON (L& +T): 1.20

v 9: 9 Hs:%wwﬂ‘i%ﬂﬁ s
v PSM or PWM Speed Control 3&AEBEEERHEY /7
v' Synchronous PWM [FFAE3[EZE PWMifER N

v 5pA Stand by {RERFFHIRT "
v Lock detect 1EALHGFIERIF

v Thermal Protection I#YRIF

v UVLO RIEFRIF

Bk 10PIN

3mm x 3mm x 0.7
SON Package I3

mm

.l\, \
/ \ } . W
© iy ¢ B
! |l T

- LLLLLLLELA A

v

i3 TExas
INSTRUMENTS
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DRV10983: (B )

- @D
24V, 3-phase Sinusoidal BLDC Sensor-less Motor Driver

+ 3x Half-Bridge Motor Driver and Controller « Fully integrated solution with wide supply range
* Supply voltage: 8 to 26V « Sensor-less control reduces system cost and board space
* Output Current 2A by eliminating Hall sensors.
+ RDSON (LS + HS): <400mQ + Ultra efficient architecture, only requires two discrete
« 180° Sensor-less Back-EMF Control passive components
+ Synchronous rectification / no external sense resistor * FG out provides motor speed to MCU
improves efficiency * Integrates speed loop on-chip, removing complexity and
« FG output provides TACH feedback potentially decreased cost.
- Dedicated SPEED pin + Advanced on-chip protection reduces design complexity

. On-chip protection: and enables higher system reliability

* Rotor Lock / Stall Protection
 Thermal / UVLO Protection

* OVP on Vcc (during rotor lock / standby mode) Direction DRV10983
Speed PWM
Applications 3.3V LDO
Fan Controller

* Fans FG Output

* Pumps sData

Calendar ‘
In Production S
Sensor=-1ess

TSSOP package

Roadmap 13 TEXAS
INSTRUMENTS

+8 10 26V +*i




DRV10983

24V, 3-phase Sinusoidal BLDC Sensor-less Motor Driver

e Smart

2.0A direct drive

Pure sinusoidal output
5/3V buck 100mA output

B-26V o i

gy

S —
- |

L

SPEED control via PWM, T J—

analog or 12C
FG TACH output
DIR direction control

I2C to configurable motor parameter
and read operation status

« Safe

OCP Configurable

— UVLO Under Voltage Lock Out
— OT Over Temperature shutdown

RD Rotation lock Detection
« Wide 8 - 26V and flexible configuration options ideal for a

53V T
_
-—
-
-
—

VCP
CPP
CPN
V1PE
V3P3
SW
VREG
SWGND

SPEED
FG

DIR
SCLK
SDATA

VCC(2)

w(2)

Q’ vi2)

u(2)

GND  PGND(2)

range of fan and pump applications

INSTRUMENTS

<

6.5 x 6.4mm , 24-pin
HTSSOP package




DRV10983 Q==

DIR
FG P &
nalog
SDATA speed SPEED
control
SCLK
Oscsilator
v
Bandgap ADC |—| W/Isensor %W
%
VCC
VCC
VCP Charge VCP
Pump '
CcPP pre y
CPN LOgiC driver : %‘;
SW 3.3/5V witching Core GND —
VREG regulator VEC
V(liP
V3P3 3.3VLDO ore. v
driver
1.8V LDO »
V1P8 END :;
V(le
P-re— W
T 5]
DRV10383 oNp
INSTRUMENTS




DRV10983

Optional Analog Speed Control

g26Y o +

DRV10983

_I_ .

» Directly connect potentiometer, NTC thermistor or other sensor
* Full speed control with no external MCU
 Low-cost, code-free, complete system

m




DRV10983 Application &)

Complete 24V, 40-watt Ceiling Fan Reference Design

8-26Y o *

L

DRV10983

MSP430

1
« Smart: Synchronous rectification saves energy
« Safe: Over-current, voltage, temperature and lock detection

« Low-cost: Only two I/C’s using integrated switching regulator

WIS




DRV8308

3-Phase BLDC Controller and Pre-Driver and Integrated Digital Speed Loop

Features

 3-phase BLDC pre-driver

 Supply voltage: 8.5to 32 V
* Gate drive current: 10 to 130mA
* Adjustable slew rate and dead time

* Integrated digital speed loop
* Programmable gain and loop filters

* Intelligent commutation modes
» 120° (trap) and 180° (sine) commutation modes with tunable delays
» Switches from 3 to 1 Hall sensor control at target speed

* Fully protected

* OCP, OTP, UVLO, & charge pump fail/short protection with fault
feedback
* Locked rotor protection with auto-retry

* SPI management interface

» Supports 12V and 24V motors with the ability to drive six
external FETs
* Lowers switching noise and improves EMC performance

* Allows motor to maintain speed under variable loads
* Decreases torque ripple and increases power efficiency

» Sine mode minimizes acoustic noise
* Eliminates jitter due to non-ideal Hall placement / matching

» Advanced on-chip protection reduces design complexity and
enables higher system reliability

* Access detailed fault reporting and easily configure settings

Applications ckacr
FET:
« Brushless DC & PMSM Motors SPI 2
Controller Controller (External)
Q Fault \‘
In Production ] Sine or Trap
6 x 6mm, 40-pin +8.5t0 32V —» (DRV5013)
QFN package © Speed Loop ey Y
INSTRUMENTS




+5V hall sensor supply
(up to 30mA)

Clock &
control inputs

Sleep Mode (100uA
Max) via Enable Pin i ™

Optional tach output for
external speed loop ctrl

DRV8308: Block Diagram

}: +8.5V to +32V

Fault pin low on all faults
Latch or auto-retry options

SPI mgmt port
configure via MCU or
external EEPROM

5V Linear
Regulator

14T

ENABLE

OVl 10V Linear
|——o Regulator

Power ﬁ
Charge| Phase U
Pump ] pre-driver
10V
vCP E
1.8V Linear eP
Regulator * 5_
Phase V
pre-driver

| pre-driver

VSWor VREG ——

?lé

5

Phase W

10V

Hall
Power

Hall | | Hall
D] w Current
i Limit
FG sense
inputs
+ Optional
T Optional
T Hall sensor
T Optional i
S inputs

- Voneren
PWM
Limiter
Control .
Inputs |
- | Vsenseocs
Core SENSE]
i ocP
Logic .
Outputs
|l
_JE]_ *—| FGInput
= |
_lﬁ— Hall
= Voltage Differential
Monitoring Comparators
oTP
L Memory
SPI Thermal
Sensor
Al Oscillator | ¢
Roadmap

INSTRUMENTS




DRV8307

3-Phase BLDC Controller and Pre-Driver

Features Benefits

 3-phase BLDC pre-driver

* Supply voltage: 8.5to 32 V
» Gate drive current: 30mA

» Simple PWM control interface
* Single PWM input for speed control
» On-chip 5V regulator for Hall sensors

* Integrated commutation logic
» Switches from 3 to 1 Hall sensor control at target speed
* Fully protected

+ OCP, OTP, UVLO & charge pump fail/short protection with fault * Advanced on-chip protection reduces design complexity and

feedback enables higher system reliability
* Locked rotor detection with auto-retry

* Low-power standby mode
« Can sense when motor has stopped to decrease power » Conserves overall system power during inactive periods

» Supports 12V and 24V motors and drives six external FETs
* Lowers switching noise and improves EMC performance

* Reduces design complexity and time

+ Additional power rail reduces system cost
* Eliminates jitter due to non-ideal Hall placement / matching

Applications SV DR\/S307
—> S —

* Brushless DC & PMSM Motors Controller FETSI

(not required) Controller (Bxeme)

Calendar ! Hallout
<—
_ Eault Integrated
In production «— 25—} Commutation
HALL
6 x 6mm, 40-pin +8.51t0 32V —» (DRV5013)
QFN package +5V A
D T s




DRV8307: Block Diagram

0ak
T +8.5V to +32V L
VM VM
L ?
bulk o £
Power — T u VSW or VREG
[5 UHSG [~
Charge Phase 1 u
Pump pre-driver
v —
ULSG [

=
(=
2l

+5V hall sensor supply
(up to 30mA)

<
I
w
7]
(51

FPhase V

5-\ Linear | pre-driver
Regulatar S

EjLEﬁ'

0V] 40V Linear
Regulator Phase W
L pre-driver

<
~
tn
@
(51

oy Hall

: Paower

WHSG [
Hall | [Hal | [ Hall

[ ] o o e e

Clock & ‘ [-’T; WLSG =
control inputs ™., so-ee-
- Viumn
P N > Current
: |_ l‘_ . .
Sleep Mode (100uA Control HL EE— H § Limit
. . u af IRV Resnee
Max) via Enable Pin Inputs Core va <
Logic B
Hall
Differential + Opfional
Outputs Comparators
HALLOUT —
}l_ a Monitoring L | < T _
- . _l_ Optional
LOCKn u? u —
: _El_ L | S1=_-rrna )
Fault pin low on all faults ———— =
) '."I FAULTn 1, T
Latch or auto-retry options | L===-=F= e | Y osteter ) = Optienal Hall Sensor
R R R T s e —— Inputs
Roadmap 13 TEXAS
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3T DRV8308 1) 1 & A & 124V ‘
T 22 IR DL BLAR RS R R B LS5 31t

TIDA-00197




SR B 2
JuiEM) AR pRES
Stepper Brushed DC Brushless DC ; : Hall Effect

DRV84x, 87x, 88x DRV84x, 87x, 88x DRV83x, 10x DRV88x DRV5x l
(Battery, 12, 24, 36 & 48V) (Battery, 12, 24, 36 & 48V) (Battery, 12, 24, 36 & 48V) (Battery, 12, 24, 36 & 48V) (2.5 to 38V)
* Indexers / precision » Smaller footprint; » Sensored & » Multi-channel drivers * Digital and linear
micro-stepping higher efficiency vs. sensorless options . versions
. . discrete solutions with advanced « Serial / parallel .
+ Fault diagnostics and diagnostics interface options * Industrial and
stall detection * Inrush current ) automotive options
protection « Configurable closed- | * Complete protection (Grade 1 & 0)
» Advanced current loop control and diagnostics
control » Faster time to market * Fully Protected
i Integrated current — Reverse supply
sensing & power — Short-to-ground
management protection

2 i

4l . # )

Ultra Smooth Up to 20x Smaller! Embedded Highly Integrated Robust
Motion Profiles Fully Protected Intelligence Fully Protected & Reliable
Texas

INSTRUMENTS
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Integrated Driver

Smallest board space
Excellent performance
Simple design
Fully protected

Pre-Driver

Scalable currents
Lower RDSON

Better thermals
Reduced board space
Fully protected

RAIRBN A & FUERE) 4%

-

Control

-

Logic =

Gate
Driver

J

FETs p—1—>

\_

S

Protection & Current Control

)

-

-~

N

Control

>

Gate

ic =P )
e Driver

.

7

Protection &
Current Control

&

)

»| FETs —>

i3 TExas
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TI’'s DRV8x Motor Drivers
Support up to 60V/60A

« 2.0V to 60V; Up to 12A Precise Position Control

» Up to 32 u-steps indexer support

Stepper
Drivers » Up to 256 u-steps & greater w/ external ref "’ r

* Indexer, phase enable, PWM, & serial ctrl O

« 2.0V to 60V; Up to 24A Simplicity & Low Cost

Brushed DC ° Inrush current protection
Drivers « Brake and Coast support

|

* Phase enable, PWM , and serial ctrl

« 810 60V; Up to 13A

3-Phase * Pre-Drivers support up to 60A
Brushless

: * Integrated current sense amps / buck
Drivers

* PWM and Clock ctrl




What i1s the DRV10?

Integrated 3-phase Sensor-less Fan Motor Drivers

. FuIIy Integrated 3-phase Motor Driver

e Safe

* Applications

Direct sensor-less connection to motor
Eliminate external components

Save cost and reduces board space
1.65V-24V wide supply supports a varlety of apps
Up to 2A max continuous drive »
Tiny!

L

Over current protection
Under/over voltage protection
Lock detection and thermal shutdown

@

3 x 3mm , 10-pin
SON package
DRV10866

Computer, server, instrumentation and appliance cooling fan
Toys, personal health care and fluid pumps

Spin in a minute ... with no code development !

Roadmap TeExas
INSTRUMENTS



http://www.amazon.com/gp/redirect.html?ie=UTF8&location=http://www.amazon.com/s?ie=UTF8&scn=3778611&redirect=true&ref_=sr_nr_scat_3778611_ln&keywords=electric shaver&qid=1294022820&h=1c82a42c5d949889773a6baa41695e243db3f5b5&rh=n:3778611,k:electric shaver&tag=bestshaver3-20&linkCode=ur2&camp=1789&creative=390957

DRV10x Roadmap

12 & 24V,
3 Phase

Drivers DRV11873

12V, 1.5A Driver
3 Phase, 150°

DRV10863
5V, 0.5A Driver
3 Phase, 150°

3 Phase
Drivers

1 & 2 Phase

TMP814, 816

Pre-Drivers/
Drivers

6 - 16V, Pre-Driver
1 Phase, Full-wave

DRV10688
1 & 3 phase
C r

losed loop Controlle

DRV10983
24V, 2A Driver
3 Phase, 180°

DRV10975
12V, 2A Driver
3 Phase, 180°

DRV10866
DRV10863 with
longer lock detection

TMP821
4-28V, Pre-Driver
2 Phase, Half-wave

DRV10970
12V, 1.5A Driver
3 Phase, 180°

DRV10963
5V, 0.5A Driver
3 Phase, 180°

TMP815
6-16V, Pre-Driver
1 Phase, Full-wave




DRV5000: 3 types of output __

B (mT) Stator

v/ DRV501x: digital latch
Ex. DRV5013 N
Drop-in replacement packages Y

Permanen
Magnet
< bonded to
I : > t(s) Rotor

Ex. digital switch

 Hall Effect
Sensors

ua
<

B (mT)
v/ DRV502x/3x: digital switch B S . -
Bor > 1(s)
Ex. DRV5023 S I B
Drop-in replacement packages Y E
> t(s)
\/ DRV505x: analog linear output i Ex. analog linear

e\
Ex. DRV5053 Vel _
Drop-in replacement packages

74 ¢



http://www.youtube.com/watch?v=yumXiI9KG2U&feature=youtu.be
http://www.youtube.com/watch?v=fti0mggxj6I&feature=youtu.be
http://www.youtube.com/watch?v=ZCkJZkxgd2g&feature=youtu.be

DRV50x3: TI's first generation Hall sensors

‘/DRV5013: digital latch Device options

2 package options available:

» SOT-23 (DBZ) for compact applications
3

DRV5013AD  +3/-3mT

DRV5013AG ~ +6/-6mT

DRV5013BC ~ +12/-12mT

Pin-to-pin with Infineon TLE4946, A122x & others - TO-925 (LPG) to place Hall as close as

possible

‘/DRV5023/33: digital switch

= e

U]
DRV5023A] +9/+3mT DRV5033AJ*  +9/+3, -9/-3mT v
DRV5023BI +16/+6mT *Omnipolar switch :
E B Temp/grades available:
DRV5023DG +36/+12mT * Industrial temp: -40 to 125
Pin-to-pin with Infineon TLE4906, A120x & others * AEC-Q100 qualified: -40 to 125 (Grade 1)

* AEC-Q100 qualified: -40 to 150C (Grade 0)

‘/DRV5053: analog linear output

Features/Value Adds:
* Large voltage operating range (2.5V-38V)

DRV50530A 10 mV/mT DRV5053CA +20 mV/mT * Supports high-volt load dump (up to 40V)
» Power-on “ready” pulse
DRV5053PA -20 mV/mT DRVS5053EA +40 mV/mT « Fast power-on time (50 usec)
DRV5053RA 40 mV/mT * Fast switching time (Ies_s than 15usec)
* Reverse supply protection (up to -22V)
DRVS5053VA -80 mV/mT » Overcurrent protection
i3 Texas

INSTRUMENTS



http://www.youtube.com/watch?v=yumXiI9KG2U&feature=youtu.be
http://www.youtube.com/watch?v=fti0mggxj6I&feature=youtu.be
http://www.youtube.com/watch?v=fti0mggxj6I&feature=youtu.be
http://www.youtube.com/watch?v=fti0mggxj6I&feature=youtu.be
http://www.youtube.com/watch?v=ZCkJZkxgd2g&feature=youtu.be
http://www.youtube.com/watch?v=fti0mggxj6I&feature=youtu.be
http://www.youtube.com/watch?v=fti0mggxj6I&feature=youtu.be
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RIhEHF: 24V Motor Sample Application

KT-10

Printers
STP: Sheet Feeder / Scanner
\DCM: Paper Cutter, Stapler, Sheet Lifter

Sewing Machine
STP:
Textile Feeder

ATM [/ Cash Resistor

STP: Bill / Receipt Sender, Receipt Printer Heag
AN DCM: Paper Cutter, Cover Opener

/) \ Thread / Needle )
- s N N
.s.;:..g
Ll =
I i
Bl a ==
- " ¥ 2244
-
& - ¢
Vending Machine Slot Machine T R der
STP: Feeder (Ticket, Drink) STP: Reel Rotator Ime Recorae A _
DCM: Feeder DCM: Coin Hopper DCM: Card Feeder utomation
(Bill Senders are supplied as a Module) (Bill Senders are supplied as a Module) Printer Head STP: Robot
- AN AN J
3 Texas
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http://panasonic.biz/doc/fax/a600_a500/index.html
http://konicaminolta.jp/business/products/copiers/color/bizhub_c652ds_c552ds/index.html
http://srd.yahoo.co.jp/IMG/r=11/ig=500x500/id=fb4f03028df9dfee/l=ri/da=g/tid=MMSI02_01/q=%E3%83%97%E3%83%AA%E3%83%B3%E3%82%BF/SIG=12n8tj6r1/EXP=1178723457/*-http:/www.thecom-netshop.jp/THECOM/common/images/4548056132833.jpg
http://casio.jp/ecr/products/netregi/te5500/
http://www.fujielectric.co.jp/products/vending_machine/c02_4.html
http://www.google.co.jp/imgres?imgurl=http://frisbee.cocolog-nifty.com/photos/uncategorized/2009/01/25/c2436.jpg&imgrefurl=http://pedipo.jp/wiki-search:%E3%82%B9%E3%83%AD%E3%83%83%E3%83%88&h=640&w=480&sz=75&tbnid=HsozMQW4fnNXMM:&tbnh=259&tbnw=194&prev=/images?q=%E3%82%B9%E3%83%AD%E3%83%83%E3%83%88%E3%83%9E%E3%82%B7%E3%83%B3&zoom=1&hl=ja&usg=__o0q3rZfLliQqdkOsRoAmTy1Cfcc=&sa=X&ei=rAZ_TJmQKYygvQOJu7DyDg&ved=0CAwQ9QEwAA
http://www.google.co.jp/imgres?imgurl=http://r-type.blog.so-net.ne.jp/_images/blog/_cac/r-type/game107_casino07.jpg&imgrefurl=http://blogs.yahoo.co.jp/capsule_co_jp/22344979.html&h=480&w=640&sz=232&tbnid=t6-XcYYlfQja8M:&tbnh=103&tbnw=137&prev=/images?q=%E3%82%B9%E3%83%AD%E3%83%83%E3%83%88%E3%83%9E%E3%82%B7%E3%83%B3&zoom=1&hl=ja&usg=__MOQHwjB0KeSgOcOFqD6gqOG5m0M=&sa=X&ei=rAZ_TJmQKYygvQOJu7DyDg&ved=0CA4Q9QEwAQ
http://www.google.co.jp/imgres?imgurl=http://homepage2.nifty.com/minoko/casino2.jpg&imgrefurl=http://homepage2.nifty.com/minoko/usa1-5.html&h=500&w=667&sz=65&tbnid=nswNRapsnGGkhM:&tbnh=103&tbnw=138&prev=/images?q=%E3%82%B9%E3%83%AD%E3%83%83%E3%83%88%E3%83%9E%E3%82%B7%E3%83%B3&zoom=1&hl=ja&usg=__pkt_RJFtQAXN2SDHMMsVHEJ1gk0=&sa=X&ei=rAZ_TJmQKYygvQOJu7DyDg&ved=0CBYQ9QEwBQ
http://www.google.co.jp/imgres?imgurl=http://www.econve.co.jp/data/econve/_/70726f647563742f363234303030352e6769660033303000.png&imgrefurl=http://www.econve.co.jp/product/1925&usg=__xRq_iOd0Y9uFywYLrFj6ZUHg7F4=&h=300&w=300&sz=72&hl=ja&start=27&zoom=1&tbnid=KlfTpVA0dujeLM:&tbnh=116&tbnw=116&prev=/images?q=%E3%82%BF%E3%82%A4%E3%83%A0%E3%83%AC%E3%82%B3%E3%83%BC%E3%83%80%E3%83%BC&start=20&um=1&hl=ja&lr=&sa=N&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://www.meicho.jp/images/164/1648-0201.jpg&imgrefurl=http://www.meicho.jp/index.php/cPath/20_1042_1043&usg=__IQSRkjOh6KuCrM5YbVV4qjSS2E8=&h=320&w=320&sz=9&hl=ja&start=23&zoom=1&tbnid=xyIe0ZKY6_6hlM:&tbnh=118&tbnw=118&prev=/images?q=%E3%82%BF%E3%82%A4%E3%83%A0%E3%83%AC%E3%82%B3%E3%83%BC%E3%83%80%E3%83%BC&start=20&um=1&hl=ja&lr=&sa=N&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://pan-zamurai.cocolog-nifty.com/photos/uncategorized/2007/10/02/photo.jpg&imgrefurl=http://pan-zamurai.cocolog-nifty.com/blog/2007/10/post_0e5b.html&usg=__v-hsXK8k9iyiLvX_w-w8U5-Gl54=&h=346&w=400&sz=19&hl=ja&start=2&zoom=1&tbnid=jxmuRQKinBG-7M:&tbnh=107&tbnw=124&prev=/images?q=%E3%83%9F%E3%82%B7%E3%83%B3&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://thumbnail.image.rakuten.co.jp/@0_mall/label-one/cabinet/ikou_20100428/img1002571093.jpg&imgrefurl=http://item.rakuten.co.jp/label-one/c/0000000100/?type=all&usg=__GwEMA3HXwDEwOblNNKuPU5oStug=&h=616&w=778&sz=63&hl=ja&start=7&zoom=1&tbnid=6155MJ8YMeY9kM:&tbnh=112&tbnw=142&prev=/images?q=%E3%83%A9%E3%83%99%E3%83%AB%E3%83%97%E3%83%AA%E3%83%B3%E3%82%BF&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1

BIhFEH: 3to 15V Motor Sample Application

N [ N 4 — 4 )
)
3 S
Saseccee, O w " 0
Label Printer Projector Toy R/C, Toy Robot _
STP: Paper Feeder STP: Auto Focus STP: Joint Control Security Camera
DCM: Paper Cutter y Zoom, lris, Lens shift/ S DCM: Drive / Wheel Control ) \STP: Lends AF, Zoom,TiIt/
N N [ : I N\
. Refrigerator POS / Card Terminal
. - STP: P Feed
Vacuum Cleaner Air Conditioner STP: Flow Adjuster DCM: Paaf)pe;r éftts:
DCM: Auto Filter Cleaner STP: Auto Filter Cleaner DCM: Ice Maker (Cash Drawers are supplied as a Module)
2N J 2ANS %
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http://www.google.co.jp/imgres?imgurl=http://www.poscenter.jp/images/pos-ibm.jpg&imgrefurl=http://kakaku.ecnavi.jp/list/cat_3928/st_61/&usg=__nBIz_4d4ox-SY_TYfrajIfllxOU=&h=500&w=500&sz=32&hl=ja&start=2&zoom=1&tbnid=oMgmsSQ4zexurM:&tbnh=130&tbnw=130&prev=/images?q=POS&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://img.kakaku.com/Images/prdnews/20081110185431_654_.jpg&imgrefurl=http://news.kakaku.com/prdnews/cd=kaden/ctcd=2120/id=4894/imageno=1/&usg=__ijJaUp1MozoNGjpEKxKR5_hTw4c=&h=1600&w=1600&sz=449&hl=ja&start=5&zoom=1&tbnid=RvKYGS-fd9-HqM:&tbnh=150&tbnw=150&prev=/images?q=%E5%86%B7%E8%94%B5%E5%BA%AB&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://file.jupimarstmk.blog.shinobi.jp/878S4560.jpg&imgrefurl=http://jupimarstmk.blog.shinobi.jp/Entry/193/&usg=__OEMi5nxTN354DpGl23EX6nuwTZA=&h=500&w=500&sz=46&hl=ja&start=11&zoom=1&tbnid=7G6ZZ_M6KZGuoM:&tbnh=130&tbnw=130&prev=/images?q=%E6%8E%83%E9%99%A4%E6%A9%9F&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://glory-s.net/cameras/image/kbo-82b1.jpg&imgrefurl=http://glory-s.net/cameras/camera-s.html&usg=__Ou9-TZFXXrrxoEflxm2BJN8WK3Y=&h=300&w=300&sz=9&hl=ja&start=1&zoom=1&tbnid=__Th2Azq5RL21M:&tbnh=116&tbnw=116&prev=/images?q=%E7%9B%A3%E8%A6%96%E3%82%AB%E3%83%A1%E3%83%A9&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://www.ecj.jp/ecimage/goods/38/38754_C.jpg&imgrefurl=http://www.ecj.jp/U1301.doit?goods=38754&usg=__nwrNueHkAdxKULZjiPNoY6ucJ1k=&h=300&w=300&sz=33&hl=ja&start=1&zoom=1&tbnid=HeOyPO_sl4vWuM:&tbnh=116&tbnw=116&prev=/images?q=%E3%83%A9%E3%83%99%E3%83%AB%E3%83%97%E3%83%AA%E3%83%B3%E3%82%BF&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://ctlg.national.jp/products/images/product/l/275/MC-K8A-A_275087.jpg&imgrefurl=http://kakaku.ecnavi.jp/item_info/10002904370103.html&usg=__d3vDDfRWjZ8QuAfOnruB1k_5EVs=&h=480&w=640&sz=30&hl=ja&start=2&zoom=1&tbnid=5NmBsexPx5ZPsM:&tbnh=103&tbnw=137&prev=/images?q=%E6%8E%83%E9%99%A4%E6%A9%9F&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://www.choroq.com/images/Mazda_RX-7_FD3S_r.jpg&imgrefurl=http://choroq.blog.so-net.ne.jp/archive/c234667-1&usg=__ODeXFS-QCGhzPpyc-kDyrSKhjUQ=&h=512&w=768&sz=69&hl=ja&start=4&zoom=1&tbnid=bvZWbdtCUjuw4M:&tbnh=95&tbnw=142&prev=/images?q=%E3%83%87%E3%82%B8Q&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://www.itempost.jp/addimg/index.php?f=http://takumi71.shop14.makeshop.jp/shopimages/takumi71/022001000006.jpg&imgrefurl=http://www.itempost.jp/detail/1/takumi71/512&usg=__QyW_3t60TjxvwOmpmPCYsWsV7mc=&h=300&w=300&sz=14&hl=ja&start=5&zoom=1&tbnid=VTKH1j-ybWGBNM:&tbnh=116&tbnw=116&prev=/images?q=%E3%82%A8%E3%82%A2%E3%82%B3%E3%83%B3&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://www.icngold.com/img/at50000.gif&imgrefurl=http://www.icngold.com/point/sarmalcard.html&usg=__rQuZNpnZn3MVQQnfBD7j5Ez6d84=&h=300&w=300&sz=35&hl=ja&start=1&zoom=1&tbnid=iXNpkAlYUcC5eM:&tbnh=116&tbnw=116&prev=/images?q=%E3%82%AB%E3%83%BC%E3%83%89%E7%AB%AF%E6%9C%AB&um=1&hl=ja&lr=&tbs=isch:1&um=1&itbs=1

For More Information:

Motor Solutions Home Page: www.ti.com/motor
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications
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