Tl Motor Driver — Safer, Greener, Smarter

EERERES - Be, BRI, B

TANG, Zhao / 3|

Motor Application Team / i3 JiE H 5] o
Texas Instruments | T {55 7

Sept 2012 / —~F— "4FIJLH

Tl Spins Motors

i3 TExAs

INSTRUMENTS

Smarter. Safer. Greener.



What's required to spin a motor nowadays?

BUAE ) RS 3 MR )] 47 WIS L5 225K 2

Sarer Stable operation and low failure rate

L — 12 '~
Lol R, MR

Greener Improved efficiency and low power |
HIERR consumption

SINEWEIN  Advanced algorithm, easy to use
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What’s good about TlI’'s motor drivers?
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Fully experienced and highly reliak
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Advanced technology and low power
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¥¢3 Advanced algorithm and fully supported
FeEEL, L
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What’s good about TlI’'s motor drivers?
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Fully experienced and highly reliak
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Advanced technology and low power
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Fully experlencedI%.

/' Genesis of TI motor driver offerings/4& {3 52 Bl 4 2 it i /-
« T1in motor driver market for >15 years/#F 48 #5871 154
- >1Bu motor driver shipped/ 2 5] & i B8 i it 104

« Widely used (in the form of custom engagements) in HDD, ODD, Inkjet printers,
Digital still cameras, &Automotives/ CLZ P 5 il 8 2 32 JEFH P A L DIl |
T EIRE . BRI AHRE ., VORI ES TR

e Tl entered mass market in 2010 with the formation of Motor Drive Business Unit

\ (MDBU)/#E4£/E 20104 il 7. T FG I B H) = 563 (MDBU),  BilahiE B AR 111
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Highly reliable/= E A i

* Reduced PCB space/BOM

A} a1 2. D

Fully
. W/NPCBR S, 4E7%BOM -
integrated ™"PBN jL _Z_ﬁﬂ b T
solutions ° Improved reliability :_ =
= N H ; . —
BERA Y TEE e
FES 77 5E + No discrete design required am| =i

» Over current / short protection

Robust & i@?ﬁ/@%ﬁ%. - |
* Thermal protection With OCP: Current
fully v o e
profecfed « Under voltage lock-out |
Nk \
/%E‘éﬁ%% - Shoot-through protection # # & ¢ & . -
57 e
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But I've got discrete solution already?

RS RS E (BRI 3 IR 2

........
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GEE=
DRV8837:1.8A Low Voltage Brushed DC Motor Driver _

DRV8837: 1.8A fi%"i’*ﬁl 3}TL7EJ ﬂ[] W%@E"J%ﬁ —ad

« Single H-Bridge motor driver o HHGRERE) IS

« Dual supplies:Vm = 1.8 to 11V o[RS E Y Vm = 1.8~11V
Vcec =1.8t0 7.0V Vce = 1.8~7.0V

« Output current: 1.8A cont / 1.8A peak o i ERA:1.8A cont / 1.8A peak
- RDSON :280mQ (LS + HS) - RDSON:280mQ (LS + HS)

« PWM control interface (IN/IN) « PWMZALFEHH L (IN/IN)

 Brake support - 3 Riﬁ_fﬁugﬁj

« Sleep mode operation (35nA @ 5V) o XFHRIRE (35nA @ 5V)

« Tiny 2 x 2mm package o 2Xx2mmEfE

- Integrated protection features including over-current, . @?X’ﬁ R B AT @llﬁwi% LI ERGE

thermal, shoot-through and UVLO protection &k%ﬂ

Appllcatlons/}@)ﬂﬁ@

Battery-powered consumer products/fi i FEET Gl F DRV8837
« Low voltage solenoids& relays/1&@¢?2?£&% Ay —
- Portable medical devices/¥i #,“F&’%‘%%ﬁﬁ
Fﬂ Controller
« Toys/brH
W Sl

 E-locks/ F 4 o

2.0 x 2mm, 8-pin

WSON package 181011V

S R 1.8to 7V
2.0 x 2mm, 8% il
WSON:Ef
L i3 TExas
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DRV8837 Functional Block Diagram _—,
DRV8837 J& 3 & @ )

; g
vy +1.8t0 11V 1.8A cont/ 1.8A peak
............... ' 280mQ Rdson
— VM :
i Dual supplies prevent battery VM v L
‘ drqop from tnppmg UVLO ‘ Drives DC motor or
TR AT LAD RN B _ A 1/2 Stepper
W HUVLORR S l g
............. Charge the - acp I ouT1
....... Drive i
...... a Fump i
+1.8t0 7V R 5 Step
vcc @ Motor
vCC ] VM
: Logic | —I%B |
PWM Control I/F l Gate l«— OCP | our2
PWMZ I A Drive B
_ Over- -
C | Temp | T
- OCP, Thermal, and
‘%’ Ose UVLO Protection
Dedicated Sleep Pin T YL PR AR
B AR BRAR U T IR RE P SR e
35nA @ 5V (Typ)
GND
o i3 TExAs
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DRV8837 ‘_)

1.8A Low Voltage Brushed DC Motor Driver/1. 8A|% @ﬁl e ’ﬂ[J R By

Worlds smallest 1.8A Motor Driver (2 x 2 mm)
A EH/DR1.BARZEEREEE (2X2mm)

Piiis T
Ultra low RDSON (140mR per FET) Eme o 33
HE{KHFIRDSON (140mR per FET) z. O3

Ultra low sleep current (35nA)

BIRHIRIR B (35nA)

Fully Protected
£ HTRE

) ) i3 TEXAS
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-
Over Current Protection ()

S FE o

. Need to protect from damage caused by motor fault

1 condition, e.g. short to GND, supply or across motor
— ,ﬁ With OCP: Current 19 + SUPPY

/ is limited, then winding.
[ Without OCP: driver turns off n )
* FE TR A fel P e l?" (W?U FQII[_H}YJR NG

Current rises to
destructive levels .
| On Top of current regulation circuit, Tl devices contain

CURRENT
CURRENT

IocF'

)

an extra protection called I -

> TIVE ! > . ,
TV .y IS PR AR - TIPSR - A SRRt TR
N %F%Elﬁ Tomr” e
c . By decreasing FET gate drive, the FET DS resistance
U Gate Drive Decreases increases and current is limited.
R SEANT N EECar 2 S cr s (=
R / SIS T R T EORRR I Py - L
E Fast Action Time N BT S
g R
T Gate Drive . Each FET is protected individually and need to react
_ ~100 ns fast enough without false-triggering.
Time -
SRS E‘“?B ]E;[]Eﬂig,j u[ﬁ‘%ﬁ:” [ Eﬂj‘ F;I ‘.1¥q@+f
S l?wutww% RSN EE
R i3 TExAs
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OCP realization (DRV88xx)
Wi AREMEIR (DRVE8xX)

Ovecurrent Detect
VREF
OVERCURRENT ot _ & wm
(to digital) Cp é
—PN—>e
PRE_DRIVE 1" - — — 1 (zaupled
HS ON ~ ~ .
(from digital) :} OUTPUT \)
i FET
/
_ P
N ¢ [ 0ouT
Analog Ilimit

Key pO | ntS/Egig:%'j Analog OCP implementation (high side shown)

Analog OCP consists of two portions/ Lt OCPAUF5 i 4 73
* An analog current limit removes gate drive
B LA % % o3k T Ak Sl 5
» An over-current detection circuit monitors current and provides OC signal to digital core

108 Y778 R YU 0B B U R Y L A U 48 Tl A% O B At it A %

. ) i3 TEXAS
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Dead short on DRV88xx
DRVSSXXEQ%EE%

Current back to ~9A
within ~400ns

1 B IR AE ~400ns KR
F|~9A

' Fault Pin

Short circuit
OoCCurs j i i i Output tri-stated
Rk AR AN i j j after ~3us

‘Winding current

|' I'I'l" ; |||- T—r—_—. T thl-l ""-lﬂ o :.l.'_ i i i ) i )
(@ 5.00V & 200V ][2 00ps } SOUMst H £ 2.92 A]

E'n'ablle' pin |

-+~ 800.000ns 10k points

Coupling Impedance Invert Bandwidth 2 label 30 Mar 2011
DClAC A4 M@ 508 | ©On | Off Full More PHERE

. . i3 TEXAS
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UVLO/Shoot-through Protection
IR R B R/ 5 o R -

«  UVLO protection//x B B 84

— Supply voltage level is constantly monitored and the device is tri-stated when the
voltage level is too low to ensure proper control over the H-Bridge

AT EAT RO S SR, SR I (R e s P PR R, T R HA 2
LE AR R AR

«  Shoot-through Protection/% 77 {ii#

— High side and low side onthe same half bridgeare never allowed to turn on at the
same time. A small amount of delay (dead time) is insertedbetween high-side turning-
off and low-side turning-on. The longer the dead time, the safer the operation but the
worse the linearity and efficiency.

[ — I AR B AR R AN SRR IRIRE 4T B U T a8 S P R 5, sy 0 o] R0 A1 0 5L
[N R (P38 0 — BLAE IRy (15 IRF [ ) o 450 IR [ BSUR MR B IR I VR i 22 4, (HL [R]IRR AR 1
JEFNCR AR VBB

AHI— IBH

Shoot-through!!

. . 13 TEXAS
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G
Thermal Shutdown @é

-t - R
Z T -
RN

. cessive power dissipation, insufficient heat-

sinking or a too high ambient temperature can
lead to hazardous temp level.

S A BT RL  BUE S S
(IRERA

*  Multiple thermal sensors are placed across the

Pre
TSD

die, continuously monitoring temperature. When

temperature reaches over-temp threshold, the H- N 2 K &Y

. . . . . (@] @] (@] 2 2 2

bridge is tri-stated and indexer is reset, and a o o 0
Temperature

Thermal ShutDown (TSD) event occurs.

B PRI R S BB

2
L RTINS - R K

» PreTSD=LO

%’ﬁlljﬂg PR SERS ”JT@"E' F‘FII[—%%%%% ° [ » Pre TSD=HI
_>
+  Some devices offer a warning signal called Pre- Thermal Sensor Logic Drive Q
TSD. A Pre-TSD event occurs at the TSD-XC

temperature, where XC is a temperature offset
T Y [ S
- RTR SR I (20~30C -

13 TEXAS
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What’s good about TI’s motor drivers?

TIH R IZHRE) 2= mh A 2B S5 7

Fully experienced and highly reliak

= /57 E— =N
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L

Advanced technology and low power
—@ d|SS|pat|on

i TE BRI E

¥¢3 Advanced algorithm and fully supported
FeEEL, L
N
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Advanced technology & low power dissipation

SeETE & [KINFE

Advanced tech:
ultra-low RDSON

ves

)
@) e
Y —

Advanced tech:
thermal-efficient

I
n
SEHE T B2 B Le package
RDSON | dl >8 SEET B2 HHAE
. " ~>9 P sop
* High efficiency ] : @ : Q PowerPAD™:
R &S Qe” L Exposed pad to
Q > _ |- v heat
* Good thermal T =g I I—> remove hed
performance &< PowerPAD™:
I S
PS5 R e 1 30 R 2 A
Low power: / R TI#E:
* RDSON o * RDSON
» Sleep mode R o PRHGELA
- Efficient PWM e o FATPWMAI AL,
switching & dead time [t R ]
Selective Disclosure ip Texas

INSTRUMENTS




. _) |
DRV8837

1.8A Low Voltage Brushed DC Motor Driver/1.8A XIS T bl B R Ay

Worlds smallest 1.8A Motor Driver (2 x 2 mm)
A EH/DR1.BARZEEREEE (2X2mm)

Pifis T
Ultra low RDSON (140mR per FET) e o3
BEHRDSON (140mR per FET) O3
Ultra low sleep current (35nA) A
B AR E D (35nA)
Fully Protected
S HR7E

Selective Disclosure i3 TExAs
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DRV8837: Excellent Thermal Performance: ‘
DRV8837: #BiF I E B BE

Max case temp = 88.5°C @ 1.8A

) ) i3 TEXAS
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DRV8818 — 2.5A Stepper Motor Driver (with On-Chip 1/8 p-Stepping
Indexer)

DRV8818 - 2.5A #EREMEE (PJHES V8 ALIHID)

Features it

Dual H-Bridge stepper motor driver o HEH EEODE R RS

- Supply voltage: 8~35V « QLTEEM: 8~35V

» Output current: 1.75A RMS / 2.5A peak per winding o WG TRV BEAEAH 1.75A RMS / 2.5A I&AH

P2P upgrade to DRV8811 with lower Rdson (0.37Q HS+LS) « DRV88114% A A T4, Rdson H1% (0.37QHS+LS)

On-chip indexer supports up to 1/8 micro-stepping o NERT| SR EL8A Y
Programmable mixed (fast + slow) decay mode o A[FEAIVR A EIMES (PR S+ 155 ) M
Integrated protection features including over-current, o RGBTV, AN, U EL R S S A R
thermal, shoot-through and UVLO protection NN
° b o TR A A SR A T (R TIE EAG
P2P replacement for competitors, and runs up to 30% 1%30%
cooler.
Apphca'“onS/@Fﬁﬁ Step / Direction
* Printer/E1 £ 1% @
* Scanner/ﬁ?ﬁﬁﬁ& Controller Step size
Motor Driver

« Positioning & Tracking/5E/7 & B
« Factory Automation/ T i [ #1k
* Robotics/H#s NH

HrsSop paeets 18 Micro-Stepping
gy 1S b 1 )

3to 5.5V
8 to 35V

- Textile Machinery/4/ &% DRV8818 fﬁmj\‘

1/8 u-steps

) ) i3 TEXAS
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)
-GEETED
DRV8818 — The Coolest 2.5A uStepping Motor Driver T
DRV8818 — 154 f5 [S{OsFIsT 3L B PR

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

T Il 2 T 2 I 2819 7 11z » DRV8BL8 it /2 ZE #3096
Max Temp 107°C Max Temp 130°C Max Temp 157°C

L —— — -

Tl - DRV8818J - Competitor 1 J - Competitor 2 J

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

. . 13 TEXAS
Selective Disclosure INSTRUMENTS




What’s good about TI’s motor drivers?

TIH RRIZHRE) = mh A 2B S5 7

Fully experienced and highly reliak

L

Advanced technology and low power
—@ d|SS|pat|on

SOl T BRI FE

¥¢3 Advanced algorithm and fully supported
FeEEL, L
N
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Advanced algorithm: Motor Lab @ Kilby
FEHEE: Kilby BEERE

Motor Lab Customer
@ Kilby feedback/%&

¢ New motor technology/algorithms
T S R ) S

¢ Real world applications
TRER M BLE EH

& Working closely with Universities

B B 2

. . 13 TEXAS
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DRV8818 uStepping Current Waveform Example
DRV8818#H &R 5T s & Y]

Full stepping 1/2 p-stepping
G b it 1124497

10.0ms 100k5/s I ] 20.0ms 50.0k5/s 5 ]
+~1.40000ms 10k points 900maA W+~ 1.40000ms 10Kk points 900maA

value Mean Min Max Std Dev 25 Jul 2012 value Mean Min L Std Dev 25 Jul 2012
Frequency 9.984kHz Low resolution 14:34:01 Frequency 25.58kHz Low resolution 14:29:01
@D Peak—Peak  10.6 V 9.97 9.40 11.6 286m @D Peak-Peak 10.6V 10.9 10.2 12.2 351m

1/4 p-stepping 1/8 p-stepping
1/440 5y 1/84H 5y

20.0ms 50.0kS/s I ] 20.0ms 50.0kS/s I ]
w+~1.40000ms 10k points 900maA | - Ww-+~1.40000ms 10k points 900maA | -

value Mean Min std Dev 25 Jul 2012 value Mean Min Max std Dev 25 Jul 2012
@D Frequency 10.02kHz Low resolution 14:28:43 @D Frequency 12.50kHz Low resolution 14:28:13
1

@D Peak—Peak 11.2V 11.0 10.2 o 401m @D Peak—Peak 10.4V 10.8 10.2 12.2 399m

) . 13 TEXAS
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DRV8834: 2.2A Low Voltage Stepper Motor Driver with 1/32 Indexer
DRV8834: 2 2AMKER NEE S 1/3281 1 R 5 [ & FHiZEEE) 25

Competitor: A DRV8834

10v/ 1A Peak / Mixed Decay
32 usteps / 320 pulses per second

Crossover
Dlstortlon

/ T T \ Ultra

Smooth
Motion

Inductance
Discharge

/ Distortion

R KL

Less Distortion — Less Torque 5 /N2 BL — B /)N (15 T
Ripple — Smoother Motion — FEPIE 1 R aaE T Step/Dir IF

I <
« Dynamic TBLANK minimizes « B & vH & Wy ] £ 18 bl & 2k
I <

crossover distortion Controller
T U LV L) B 1A

_DRV8834

« Variable Mixed Decay Ratio

minimizes discharge distortion

Selective Disclosure INSTRUMENTS




5V 3-Phase Sensor-less BLDC Fan Driver @
DRV10866 s 3ig mri mrupise s=pimsizsem)se

FGEAI AT AR RAIRTE

15k to 50kHz PWMIREE 154
RPM = M ? B\
pole pairs FG PWM FI{EE(RF500us =>
COM CS SuAARERIEZL
VCC FGS
VCC protected from spikes T U Vv
during rotor lock / when in GND W S 3120
standby J_ iLimit = Res(Q)
it \ IR | IEIVCCR DRV10866
= -
IREsE No high-wattage
current sensing
ﬁ%‘%@fﬂﬁ E@ugl b! %EEEE\U s
Rotor Stall / Lock protection
SHAE (15 ) (ReE Tie FGS to VCC for %
FG frequency
FGSI L Fveeh] 133
500mAEgIHH BT % FGHAZ
156kHz PWM Switching

150° Driving Phase
current

REENEEBTRRTZ

13 TEXAS
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3-Phase BLDC Motor 180° Driving Technology @

=AH4E R H I 51E180° BEE) B kT

180°KEEN /

—_

RN

Phase VIB&E[EE

/

Phase I1B&Eif

/M\

TS

\

TorqueiZ}b

i3 TEXAS
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Quicker Time to Spin/!
DRV8312-C2-KIT 3-Phase Brushless Mofor Drive and Control

Features:
« 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!

. . 13 TEXAS
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Fully supported/3Z#5e

» Total solution. Drop in and Spin.

. SEME HI R T 56, R R
Eval-kits * Fully open resources. Easy to apply.
BB RN, S HEE.
¥ Texas INSTRUMENTS

= gar e Car nglis
Products Applications ools & Software Suppo Sa Search

Online support  Website/F #4: www.ti.com/motors

AL A « Online community/43_4L% : e2e.ti.com

Supporting team « Taiwan FAE: Bruce LIU/Z11& 5 (Taipei/ & b)

BEHT 7 FF B - Motor Application Team: TANG Zhao/#$1] (Beijing/Jt 1?)
Wilson ZUO/ /54 (Beijing/dt i)

. . 13 TEXAS
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http://www.ti.com/motors
http://www.deyisupport.com/

T WW manufacturin%footprint o=
Rt ORI B SR TR  —

U.S., Asia and EurgpQ

Japan

Aizu, Japan
Aizu
Shanghai, Chin Miho, Japan
China HQ Miho
: Hiji, Japan
Chengdu, China Hiji
Hiji AIT
Aguascalients,
':;;'” Taipei, Taiwan
T
PIP
~d
%:I::;'A Houston, 4 :mgngre, SG f')k.h
DFAB TX USA /\ Asia
DMOS5 HFAB ' ) :
DMOS6 HTF A
SFAB HBUMP Pampanga, Philippines
DHC Clark
RFAB \ Legend Clark BUMP &
Sy ) b Baguio City, Philippines i
DBUMP S Assembly & Test T‘ngi ' PP J y,
11 wafer fabs L e 2un.;p - -
. eadquarters
7 assembly/test sites
3 bump facilities Map shows internally owned capacity
Selective Disclosure I3 TEXAS
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Complete Product Family

SERE I i P

R

Texas Instruments Motor
Driver Products

BN s RIZEEE) RS E M

Selective Disclosure
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Analog Motor Driver: DRV8Xx
KPR RREIES . DRV8X £

Stepper Motor « 1.8V~60V; 0~12A

Drive « High Count p-Stepping Indexer &4l b HEZ 5|
FIEFGZHE)  « Current Regulation / Control T3 i/ Open Loop Control
P g 15 )
Brushed DC
Motor Drive « 1.8V~60V; 0~24A
. ; ol SN | A
Z 1 DC LT %Ir;éush Current / Stall protection ¢ i / 15 11 Simplicity & Low Cost
e Likit, kA
3-Phase - 8V~60V; 0~13A

BLDC Motor Drive . ntegrated current sense amps / buck 4 & i s i A28 | 68

=7 BLDC & * Pre-drivers & drivers (w/ integrated FETS) i & Biud)2s/ 445 - B
gy MOSFET Reliability & Efficiency

TE - =74

) ) i3 TEXAS
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DRV10x/TMP8x Integrated BLDC Motor Driver (NDA Required)
DRV10x/TMP8x R 5| ¥ & f | EL i S iZBeE) 25 (R NDA)

3-PH Sensorle
120°, 150°, 180°

Driver g :

| -PH Sensored
. Driver & Pre-driver

-PH Sensored
: Pre-driver ;

" Motor Speed
. Controller y

. . 13 TEXAS
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http://upload.wikimedia.org/wikipedia/commons/e/e2/80mm_fan.jpg

Success story/fIIEH|: 24V Motor Application

-

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

N/

KT-10

ATM / Cash Resistor

DCM: Paper Cutter, Cover Opener
JAN p p

STP: Bill/ Receipt Sender, Receipt Printer Heac

Sewing Machine
STP:
Textile Feeder

) \Thread / Needle
4 4 N )
ua-=
| i
Bl X e
ie- ® 1 azvg
-
= R
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
- / O\ VRN Y,
Selective Disclosure i3 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

Success story/ BIIER]: 3 ~15V Motor Application

] - |
1 ‘» — %’
.:.........2 i '
Label Printer Projector Toy R/C, Toy Robot _
STP: Paper Feeder STP: Auto Focus STP: Joint Control Security Camera
DCM: Paper Cutter ) Zoom, lris, Lens shift ) DCM: Drive / Wheel Control y \_STP: Lends AF, Zoom, Tiltj
4 N\ [ N N\
. Refrigerator POS / Card Terminal
. .. STP: P Feed
Vacuum Cleaner Air Conditioner STP: Flow Adjuster DCM: Pa;’;;r Cejtt;r
DCM: Auto Filter Cleaner/ STP: Auto Filter Cleanegr L DCM: Ice Maker (Cash Drawers are supplied as a Module) y
\\ 4
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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.

®B TEXAS INSTRUMENTS a

.com/moftor

* Products ¥ Sample & Buy

* Applications

Motor Drive and Control

For vanous motor types. AC Induction {ACM). Brushed DC , Brushless DC (BLDC). Permanent m Download Matar @ Subscrb
Magnet Synchronous and Stepper ind the nght anaiog and dg2al products, sofware and 1o o
support to precisely control the position, vesocty and torque anrame

Motor Control

e Overview | By Motor Type | By Product | Tools are | Aoplication Notes | Training & Support > MOtO r So I uti O nS G u i de

Motor Controli AC Indw n
Motor Control: Brushed DC Search for Motor Drive and Control Solution Products
Motor Controd: Brushiess DC

Moter Control: Parmanant DRVEx Motor Drivers. NCU - Microcontrofiers
Magnes

Motor Contral: 5

pper Motar

By Product: Inmtegrated
Drivers & Gate Drivers

Gate Drivers (MOS!
Ireepratec Mo

1]

Tl Spins Motors.

By Product: Signal Chain
Industral Communication
Dwptal 1solation

Discrete Analeg2o-Dgital
Converters

Currant Sense Amps

» Integrated Motor Dry

By Product: Controllers
(Microcomtrollers/MCUs)

» MSPAI0™16-bit Uitra-Low Power
MCus

Cortax'™-M3

' Motor News ' Discrete Analog-to-Digital

- Measurement, Metering, Sen

' Success Story Use TI's NEW Geners! Aurpose ' Converters (ADCs) -
Selection Tool to » Stellaris® ARME Cortex™-M3 2 ot
Find: based MCUs
Brustiens DC Crive - Up to BOMIe -y

» Carrent Seaso Amps

Electronc arcut the
» TMSS70 ARM® Cortex™-RAT ac he
based MCUs
BOMPes
New T1 Molor X : X w1} Coenmer

Sokstions Guide
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http://www.ti.com/motor

For More Information:

Re-

E2E Forum

AP TExAS INSTRUMENTS

brdm pr Sage [m wich rey, Tl o

TI EZE™ Commmuniby

Supsoit Ferunmm - Yideas Hiags GEroups

A —— Motor Drivers o seec des
i 1 B . : e, e b, ‘i R

s - - T

we bl bl e, BLOET ) .

T R e Arraas s Fonums

D'R"-"E:'WI [ vz .

peesazz DREVEL12 bziar Dareers Faram T

DE'I.I'E-'HE SicaiaiE Carem

e TEamaarnns Orf DR e FOTuTr

wes DEVEELL DRvEELZ A8 Ryt

DEVBE2Y epvanas Gin

DEVES S pouPles FOOi FPEESE ™ rpi et sl e i T
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Pl i el S
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G BENT rmam e gl e o
- ety

-
=
B
g
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RN B N | B premor e
EE Lt Lo |
vme Drargar

Edkad

e Mpor Dieesrn « Full Dridge
Eici by

http://e2e.ti.com/support/applications/motor drivers/default.aspx
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http://e2e.ti.com/support/applications/motor_drivers/default.aspx

Thank You!!
R R ! !

\\

TANG Zhao/
K JE

Motor Application Team/
Office/ &

eyl
X

5=E. (86 10) 5902 9130
Email/Z&#: zhao.tang@ti.com

Tl Spins Motors

INSTRUMENTS

Smarter. Safer. Greener.


mailto:zhao.tang@ti.com

