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What Can DRV8x Do?
DRV8X “Fi‘ B ’ﬁj?

Stepper Motor « 1.8V~60V; 0~12A

Driver * High Count p-Stepping Indexer 1] e |
ZEFZME .« Curent Regulation / Control P AT Open Loop Control
TR

Brushed DC « 1.8V~60V; 0~24A

Motor Driver  «Inrush Current / Stall protection JWEE | R
Simplicity & Low Cost

/ W l o7 .
A DC [oZHEE Gkt A
3-Phase - 8V~60V; 0~13A
BLDC Motor - Integrated current sense amps / buck %Zﬁ PRI st B R
Driver
_ R * Pre-drivers & drivers (w/ integrated FETS) [If|7k ke #8152 MOSFET , - —
=7 BLDC & ( J ) PR RRER s Reliability & Efficiency
V2 TENNY
. . i3 TExas
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DRV8X Famlly Feature Intro

Reduced Board Space/ji# J/%:E'—é‘,ﬁik H|

* Up to 20x smaller than discrete solutions!

» PESf R D 20 AN R !

Fully Protected/= "I

» Short Circuit, Over Current, Thermal, UVLO...
o O gﬁmlﬁ};ﬁ“ W~ ESRfE
Embedded Intelligence/&: * ?“‘;Fﬁl—ﬁ:

« Ultra efficient architectures help you minimize
MCU support!
F A F =L Equas
:E’F,ﬁ iﬂ]al—raﬁ#b[ﬁ}HMCU ’?PJ?L#EBLP & [

Drop in and Spin/[J5 [

* EVM requires NO discrete design experience
— quicker time to market!

*EVM %%ﬁﬁ;\:%—) P FF[},FU T A

I i 1 7

Ia ¥ .\\
A
IR
P
‘E |
"
a E ‘ =
[
VDD VCP w
VM T T N
Temperature < a| HS pre-drive
ESED > - | 30trans
Charge 10 trans. l—]
Pump Power-up ocp 4' :IOUTl
]7 Reset > LS pre-dhi
20 10 trans. <& > pre-drive —
M vep | transistor ook < P 30trans.
t_{ :I Oscillator > j
|’—| 15 trans. Digital VCP
Logic T VM
+3.3V
VDD [ M VCD
Linear Linear 5000 | 3| HS pre-drive |'1
Reg Reg gates [ 1 30trans. 1
15 (€O s «—H
transis tors transis tors ocP —[ :I OouT2
I S
= P | LS pre-drive T
ml Comp < P| 30 trans. |H
VREF[ | | +y
op- Limit, > [
amp y
H FAULT
veropI[ [ |——— I
| —

How to SelectYourDRV8Xx:
By Motor Type:

* Stepper, Brushed DC, BLDC,
Solenoid/Relay

By Power Source/Current
Capability:

* Line-powered, Battery-powered
By Feature:

* Motion profile, Current

regulation, Sleep mode, Thermal
performance, Form factor...

I Z R 5 SV DRVSX:
« #3EE% - 7]]| DC - BLDC -
qu*’ﬁf/% it
ﬁﬁg&/ BRIt
PR R AR

fj EIF I

* PRSI ~ TR S
PR N S
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Short Circuit Protection Fuse

/ Fi B [ e nin . = /
+11V Supply DRV8x: Drop in and Spin!
o1 DRV8X - 55/ /|
— ZS 1N4001 ZS Eight motor drivers for

IN2222 stepper brushed DC motors

D4 D3

470R 470R
Input A Input B
O —0
(Forward) (Reverse)

3k3 EE

2N2222
10k % ‘

GND (0v)

§ 3K3 /Smaller | &

/ Better Performance | #5355 & 4F

2N2222
' Thermal & Short Circuit
?0" Protection/ #7724 & #7f5(R#

/Shoot Through Protection /4%

A A

D2 D4
1N4001

Discrete H-Bridge Motor Driver

]’BE%"\T H %% w%ﬁlﬁyjﬁg /UVLO & ESD Protection / * A%

FIEMESDIWE
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What will be introduced next are...

CARVTE
 DRV8813 « DRV8818

— 2.5A Stepper Driver — 2.5A #AE R ERETER
 DRV8837

- DRV8837 34

— 1.8A Low Voltage _ 1.8A (% f‘ ﬁﬁm T'J[J

Brushed DC Driver |

Fo 2 BRET -
. DRV8844 2 R

° Fron
— 2.5A Half Bridge DRV8844
Driver — 2.5A 15 i &)

) ) 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 ﬁ'lﬁ

Dual H-Bridge stepper motor driver . ﬁ%ﬁ P ERREN AR

« Supply voltage: 8~35V A R 8 35V

» Output current: 1.75A RMS / 2.5A peak per winding $HJ, VR St 1.75A RMS / 2.5A I&1H

P2P upgrade to DRV8811 with lower Rdson (0.37Q HS+LS) -« DRvggllggggngl%aq;@Iﬁ, Rdson B (0.37QHS+LS)

On-chip indexer supports up to 1/8 micro-stepping s PlEFI #ﬁﬁ; 1/85F155
Programmable mixed (fast + slow) decay mode o HFARIRSER S (Pu e ) it
Integrated protection features including over-current, . fllH?:ﬁ S S BT SR ) + 5 [ﬁ‘%ﬁ e
thermal, shoot-through and UVLO protection T e e .
g p . B4 FL —FTiE [ f[ |- ﬁﬁaﬁ Ef@'_’@@%' IS%
P2P replacement for competitors, and runs up to 30% 1H30%
cooler.
App“C&tIOI’]S/},@Fﬁﬁ Step / Direction
* Printer/E1 4% @
* Scanner/}%%% Controller Step size
Motor Driver

« Positioning & Tracking/ & /7. & if1#6e-
« Factory Automation/ T Jig 5 #1k,
* Robotics/#as N\ Hiifr

Sagtom o 18 lliere-tepping
gttty e s

3to 5.5V
8 to 35V

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

1/8 u-steps

) ) i3 TEXAS
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DRV8818 Functional Block Diagram

DRV8818 FZH =

ﬁ-ﬂ "”"'J_'

PWM blanking and s
off time setting J? I
PWM 3 el il

fl
L

8~35V
3~5.5V e - WCLJ 3 * Int, VOO
Intemal
_l_—m[ ]T Rafaranca —= Int. Raf
Voo & Req
L e
. = Shut down
Step/Direction control  { =
LM e VREF -~
' ey
u-stepping (full, 1/2, 1/4, 1/8) \L . Dh;:gﬂ
EROD R E (full, /2, 1/4, 1/8) i >
: E T ol
..... Indaxar §
Caoniral N
Logic .
Decay mode setting ‘Jic
(G el |
........ .
—
Motar
Drriver B

Built-in charge pump

1.75A continuous
2.5A peak
1.75A g
2.5A i fifi

*NCH power MOSFETs
INGFJ3EI 1= MOSFET

------------------ *Pre-driver/(ji ¢ { i p

“PWM/ITEHLE, S :
Current Regularion/%iﬂ

S

Current sense i
TR
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u-Stepping
28R

+ 1 bipolar stepper motor — 2 H-bridges, 2~ *  LHSHHHAELE -2 (W HAREE - S0

phases. . Eul_ﬁljé%ﬁlﬂ\—v FTH Ay R FRETRRE
« 2 Phases are alternated in a specific IFM&LV‘F"F‘ YL %}E’wnﬁﬁ HERVEERYH

sequence to obtain the desired stepping SRR THJ

rate and direction. . ’é RO R 2 Bt i S ﬁ?f
«  Only when full current flows through the HaE R B LG, = R

windings, the stepper is “full-stepped”.

VBB VBB
AAH ABH BAH BBH AA | AAH | AaL | | | . Full step — 4 states/ = #3817
- | = - 1 = . BA [ BAH | BAL | | ARz

§ aB |t et | | | . Mechanical noise/$ i

= = = ~ BB | | 88L [ BBH [ . . o
L BL AL CeBL . Limited position resolution/|

i i SUEN) 5= Ahie B ieprd

= = . High power loss/- sz {f ik

Bipolar Motor and Drive A

) ) i3 TEXAS
Selective Disclosure INSTRUMENTS




p—Stepping
SRS

A % ABH -~ % - « By PWM chopping the . pwm;[gjfgg%ﬂ“,ﬁ’m?ﬁﬁ

_ I < I = current through windings is %ﬁi’?‘ﬁ"* FET, (41
| i regulated to a multi-level
Bipolar g f ( ). and Ljﬁg[,) B
= - = ~ wavetorm (e.g. sine), an
— i — - _H_‘_r_‘}hj l;t | Ei’l E\LP
AAL ABL BAL BBL a full step is divided into SRR L LR
i 1 multiple smaller steps — RUVPPIRAE > RLEL R
ustepping. ERET e
» < > . Less mechanical noise . I puBShEsH
1 Step 1 Step «  Higher position resolution R i

. Less power dissipation

. El ﬁﬁjj}fgﬁrﬁ

8 MicroSteps 8 MicroSteps 1 Step

< g

AA 11 1 _1
ea | [ L [_ 1 [_]

CurrentA A -4 ——fF—-d4 — — - — 4 — —
Current BA ﬂﬂﬂ
[ i i3 TEXAS
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DRV8818 uStepping Current Waveform Example
DRV8818## 15 15] Fr 1 &3 (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
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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Another u-Stepping Form: Modulating VREF
AR EMT TR A% VREF

1 Step
PHASE AB | | | | |
ENABLE A A I r I
( ) 4 phaseco | [ [ [ ]
ENABLE B
R viefaB " YT YT O YT D
PHASE A
. A| vefe YT N YT N YN
i PHASE B
8 d CurrentAB V' N / N__[(_N__
)
DRV8812
%-O 88 Current CD ﬂﬂﬂ
(a
)] L — ™~
S DACO  VREF A i
DAC1  VREFB
> Wcurrent \ /.‘\\ /.\ /—\
.
v

— 9 D

App Note: Download SLVA416 @www.ti.com today!!!
fEFERB: SCEIE® www.ti.com F# SLVA416! ! !

W v [ ) [@

Figure 7. Squared Sine Wave With 256 Degrees of Microstepping

) ) i3 TEXAS
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http://www.ti.com/
http://www.ti.com/

nductive Recirculation Currents

PR | PECRLEER

Recirculation currnts
Applied PWM

i / Pl IR ()
Motor Voltage i / |

Motor /\/N/\i

Current

Al = (VIL) At |

Torque ripple is
the vibration of
motor shatft.
Noise=f(Torque
Motor windings — inductors ripple)
Ev %;%E’ - % i

While PWM=Low, current continues to flow (re-circulate) —current decay

 PWM FEI':;EWJ: ’ ?ﬁ;aﬁﬁ@i;hﬁﬁ (f}ﬁ%i)—’%?ﬁiﬁﬁz (IR fL S 6
: : . : ARG o RL
Slope/magnitude/frequency of the ripple affects torque ripple, noise, power... iﬁ’?‘}gg‘ﬁ@@ﬁd)

PR I 3¢/¢5§/‘%’5§§F’Fﬁ?&%’f?ﬂﬁ%ﬁﬁ—ﬁn@%ﬁ?@@f RS Tl

. . 13 TEXAS
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Current Recirculation: Fast Decay Mode s, -,

AR FPR-HOR s

“Fast” means current decays down

] BH r— 1 BH BH
jJ - <—| e towards 0 FAST when PWM is off. It
doesn’t mean that anything on
inductive load (like motor speed)
=l 7 ™ R actuates fast.
AL | BL ] BL AL H%:IE” iaj:E[ PWM ijmTEﬁ [Ehf()jr LZ
T = T BRI L 2
) Asynchron ous/ﬁi"/l‘ Synchro;ousllﬁ,liyl‘ F IE&ZE Jfﬁ:UE}JFI JH\ ([_HQI:IF;UL— i) °

Normal Operation (Through Body Diodes) (Through Power FETS)

In fast decay mode, current flowing through the motor
winding is working against the full supply voltage.

T PO > RS I B [ SR S
Current decays quickly because of the opposite-polarity
voltage applied to the winding.

QA ;+,;:_ﬂw\np VR [ [F[J : ?ﬁﬁb%1@@@ T o

. ) i3 TEXAS
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Current Recirculation:Slow Decay Mode

FL P

“Slow” means current decays down

-] BH AH r BH AH r BH .
ﬁ:J L, EL EL towards 0 SLOW when PWM is off. It
doesn’t mean that anything on
{@} @ ‘[@} inductive load (like motor speed)
s = ™ A AR 1A actuates slow.
AL <J BL ALW <J BL AL <J BL “;}%l[@[ EL#’[ PWM I’EfJMTEﬁ F“f ﬁr [f[
T T T ?:fﬁj[f VRIS yl\iwr—g
| - ) Asynchronous/®z% Synchronous/R)b F IE&YI: Jfﬁ:UE}JE ' I\i' ([_uyl:l F;uk_ i)
Normal Operation (Through FET and Body Diode) (Through Enabled Low Side)
Current is redirected through power MOSFETS L
L

presenting a resistive path to the current, leading to

slower decay (°<Lx2R).

P P

{ HA
“TI |

MFEARIBZI ( Lx2R) -

RDSon § ? * § RDSon

Auz)iss MOSFET [y »

Selective Disclosure
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Slow Decay v.s. Fast Decay

IR v.s. EER

N
AN N R g

Al = (V/L) At

Slow Decay/#E {8 Fast Deca-yl'lieiiﬁiﬁ

Slow Decay/ZEEiFLI Fast Decay/ {3 \
* Used when current is increasing as charging an inductor is » Used when current is decreasing as discharging an
always easy. inductor is difficult.

MR 7 R R IR [0] » PR R TR FHRRALA B o DRSS R TS T R PR
» Lower current ripple — less heating/smoother/quieter AT -
f’g?ﬁﬁmﬁgjq;_, ﬁp}ﬁ Do B SEER VI - P%KFP' Pl . I-_Ilgher current ripple — more heating/ more torque
* Increasing winding current when micro-stepping npple{l?uFier e o . —— .
T IR MO POMIVRIREIE [P % BRI - P
. C - N - td ¢ tF hf li + But can provide better motion profile when winding current
a;;iigti?:g (r;%crgcs?g aisn e;noug or proper control in some is decreasing during micro-stepping
PPN (17 4755 B B SESEREO T 11+ 0 B A e 1

K o BTN o AR TSR B IR ] B AR T R B Eﬁsfﬁfﬁﬁaﬁﬁéﬁ%

13 TEXAS
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Mixed Decay' Fast + Slow, Best of Both!!

As motor speed gets faster, it is more difficult to follow p-stepping waveform because of motor
inductance — mixed decay can accommodate the wave shape!

Réﬂlﬂiﬁ*—’? [ P RS PRI B MRS AL ) TS o S A B RO

Current 1 — slow decay (less EMI & improved efficiency during recirculation)
L T —RRIR IR (EMIDN, R

Current | — mixed decay (a balance between fast decay and slow decay)
B | WA (D H s W )

Coordinate FET switching-ON and -OFF time so that fast decay is engaged for a fixed amount of
time and subsequently engage slow decay for the remaining period of time.
ﬁﬂﬁ%ﬁ; AT IR EFORGIAT - R e TRSRSt ™  [ O ORI - oy R ORI
Ve

Current Increase Current D ecrease

Curment Increase Current Decrease
(Slow Decay) {Mieed Decay)

( Slow Decay) (Mixed Decay )

Selective Disclosure
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Different Decay Modes Current Waveform Example
AR ZEWRE T K B IRE TG~ 5]
Fast decay Slow decay

PRI TEDR

@DFreq  8562H: 7 2100 (S b i 272 23 i
Lower current with higher ripple Higher current with lower ripple
TR LR TR R
Mixed decay

TRA T

1104

71 @BFeq  G139kH: 7 Prosos |

Somewhere in between .

. . 1§ TEXAS
17471
Selective Disclosure FIFFOT B INSTRUMENTS




Current Regulation

,_?,t

e

| B VRer
CHOP GAIN e Rsense

VM

VBULK

RSA Amp ;M
VREFAB _J

—

Imax Amp
VREF

High Side Sense Resistor Low Side Sense Resistor

TBLANK TBLANK TBLANK

False Itrip
avoided/#&t % Itrip
il

When a winding is activated by PWM chopping,
the current through it rises until it reaches
chopping current threshold “Ichop”.

R PWMBREO 10 ik o TR+ i (1
ST P AR -

Then all the FETs are OFF for a discretely

adjustable fixed time.

VB i O e T R RAT [EARE

= BT AR RS FA]D

A blanking period should be employed immediately

after turning on the FETSs to ignore current sense

operation, in order to avoid false-tripping on

transients.

AT BT R A PR T P

iﬂ*@ﬁﬂ%‘”‘é‘ﬁ”lﬂ ST B o
Tigz 2 e

Selective Disclosure
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Over Current Protection

U= TN |
ARl E It [
. Need to protect from damage caused by motor fault

condition, e.g. short to GND, supply or across motor
VAR ff ﬁ With OCP: Current J PP

/ is limited, then winding.

[ Without OCP: driver turns off . )
e FE TR A fel P e l?(ﬁ’ﬁ Fc?'x[_“}ﬁbl%%r

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

CURRENT
CURRENT

IocF'

)

an extra protection called I -

> TIVE ! > , , , o
T Tocr T I gﬁiﬁ}a 0 TIRVE i AR SR DI
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 e araE rrr - . R .
R / SIS T R T R i -
E Fast Action Time ERBEAYERR o
N ﬁjﬂﬂl&#ﬁ iy
T Gate Drive . Each FET is protected individually and need to react
~100 ns i i i
t false-t .
— > fast enough without false-triggering
SRS F‘*?B ]E;[]EHJEJ IJ[@%‘?T{:” [ Eﬂj‘ F;I ‘.#Lq@+f
S l?wutww% PR
R i3 TExAs
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UVLO/Shoot-through Protection
R IBR BASH 1R 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
de i AT R I R R, R IR IR IRr iy ) S A i B B IR RE R OR HAR 12
FEIEH AR RE .
«  Shoot-through Protection/% 75 {& 7
— 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.

[ —flE A ) AR R AN SRR IRIRE 4T B U R 138t S P R 2, s 0 5] B AR A1 10 5L 3
Z I N R RN — BOE IRy (5 Rp (] /A0 1R ) o 5 i AR [ R HAG 12 A Sl 22 4, (BLIR) By
ARVE L AR R E VBB

AHI— IBH

Shoot-through!!

. . 13 TEXAS
Selective Disclosure INSTRUMENTS




Thermal Shutdown

"‘_‘\._; :
R afar
RN - :
. cessive power dissipation, insufficient heat- T

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

TSD

die, continuously monitoring temperature. When

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

. . . . . @] @] O 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

I RO 15 R | -
_>
+  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
- R #1520 ~30°C -

]

. . 13 TEXAS
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Thermal Performance: RDSon & Package. \

ﬁ\ﬂ:‘“ IG:F < ! RDSon=#4E

« RDSON increases over temperature

B, 3617 4] ) RDSON Y47 s L2
« RDSONis often less on Ehe Sink (Low - 3
Side) driver, as the current recirculation <+ < 2
often takes place through this switch | ] %
|UE|E'JpJRDSONﬂ QEI o [ %JFH = | ‘@_ <
i (i) ﬂ# lﬂelﬁﬂ £ #l 5
a <’\i> —IFI—‘ I_>
£ AL
n
!
Device RDS On Driver RDSON @ 25C° =
DRV8818 Typical RDS On Sink (Low Side) 0.15 The PowerPAD ™ package uses an
DRV8818 Typical RDS On Source (High Side) 0.22 exposed pad tO remove heat from the
device.
DRV8818 Max RDS On Sink (Low Side) 0.24 PowerPAD ™ ﬁ%{ﬁiﬁﬂﬁl Fli JFEiJ::EF[ ﬂ%g‘k j\% I',:J:
DRV8818 Max RDS On Source (High Side) 0.30 ﬁ@?‘?ff °
Selective Disclosure i3 Texas
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DRV8818 — The Coolest 2.5A uStepping Motor Driver
DRV8818 — 13 8 {TpAF 155 3 o R

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

HH L il 22 A B IV 28119 7 i . DRV88L8 i/ ZITi30% !
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
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DRV8837:1.8A Low Voltage Brushed DC Motor Driver Battery Powered

Applications

DRV8837: 1.8A (BB | il R 2 Feg 3§ [h

« Single H-Bridge motor driver o HHGRERE) IS

- Dual supplies: Vm = 1.8 to 11V o SHIENEWREEYHVm = 1.8~11V
Vcc =1.8to0 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_fﬁﬂéﬁ

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

+ Tiny 2 x 2mm package o 2 Xx2mmEf

« Extended battery life o SEFETEMAL

« On-chip fully protected o AEEE IR

Appllcatlons/}@)ﬂﬁﬁ

Battery-powered consumer products/f 1 fH FA v A ——
« Low voltage solenoids& relays/1&@¢?2§£&% Ay —
- Portable medical devices/¥i #,“F&’%‘*%ﬁﬁ
Fﬂ Controller

« Toys/brH
 E-locks/ f-§H Sleep

2.0 x 2mm, 8-pin

WSON package 1.8t 11V

1.8to 7V

2.0 x 2mm, 84
WSONH

i3 TEXAS
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DRV8837 Functional Block Diagram

DRV8837 R EHE &

y +1.8to 11V

VM

Dual supplies prevent battery
: droop from tripping UVLO

7uf Eh?#ﬂ[ BJFJ['“ EEEEANL
F %ﬂyuvmﬁ el d

]

VM

A +1.8to 7V

vCC

PWM Control I/F
PWM#z il S 11

Dedicated Sleep Pin
BB U A
5nA @ 5V (Typ)

vCC

Charge
Fump

VM

a5

Pl

8A cont/ 1.8A peak
280mQ Rdson

Drives DC moltor or

A 1/2 Stepper
| ouT1
|
: Sten
@ Motor
ouT2

Gate | oCP
Drive
VM
Logic | —Iéj’
Gate |« OCcP
Drive
_ Over- -
™ Temp
+ Osc
GND

OCP, Thermal, and
UVLO Protection
16 YL PR 1 B TR
S

Selective Disclosure
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Dynamic Braking

(Y

)

HIE] ”

(+) Bewmr ()

(/N I
e
N

+) BfMF )
>
N \ —

Normal Operatlon/" AT (SRR

Braking/fHI &k 58

VM >Vmotor >BEMF BEMF Stops Motor/™ FEgish e it

By shorting the motor leads, you allow BEMF to drive current in opposite direction
than normal operation mode, quickly braking the motor to stop.

i e SN L TR | R%}a’m[ J[pj'ﬁ"’“‘}ﬁ'f
IEB Ré&ﬁﬁfﬂeﬁ °
The energy stored in the motor is dissipated by “resistive load”.

FiEREd = FEJH?.E%F’!: CIEHRETER PGHIE T

(SHFERAE PR

Bemr

Selective Disclosure
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DC Motor Brake Waveform
B EES R

A\

M 200ms

EII.)D.I'I'I.F,'EIC_tQI'Z.z.U.K_...._...._...._...._...._

121 Mar 2012]

@ 1.00A & 10.0 V Hz 10.0ms 500KS/S 1 ‘
1M points 1.56 V J|02:36:39 |

) ) i3 TEXAS
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Coasting/?ﬁ?b

|—|_> AN
4 AN
N Jj N

1 ) Bewe O (+) Bewr ()

5] tes

Normal Operation/T=3t= (BfRfE Coasting/AggH

VM >Vmotor >B F

« Since all the switches of the H-bridge are switched off, there is no current path, and

the motion will die down slowly.

e H A EICJF'?FJE%J = Al > AR R R Euii_f’f A R B A A

« The energy stored in the motor is dissipated by friction.
e T L VG B B g

Selective Disclosure 13 TExAas
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ISR N:SHESEE MY

PreVu M 200ms

W

Zoom Factor: 20 X

Phase Current/f5 1

L L Il P g o L e el o Ll v v e L

- 1.00 A B 10,0V 2 10.0ms 500kS/s
1M points = 1.56V

R
EERYIN

21 Mar 2012]
1. SBV |02:35:33

Auto
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DRV8x Brushed DC Driver Interface Style: PWM Interface
DRVSxH R Eit fiEWE % N EA . PWME!

PWM I/F Example #1
H-Bridge Logic

y »
PWM1 _I j' | PWM2 PWML1 | PWM2 | ouT1 | ouT2
% I C) _ % 0 0 Z Z
O | L 9 0 1 L H
|
"| Eﬂ— 1 0 H L
1 1 H H

« Each half bridge can be controlled independently— can

drive two different inductive loads. PWM U/F Example #2

AR TR R H-Bridge Logic
« Control logic can vary depending on application. PWM1 | PwM2 | ouT1i | ouT?
LI A R E S A 0 0 ] L
* Require 2 control signals to control speed/direction for a
0 1 L H
DC motor. - -
S [ FLE T U R . Py - —
1 1 H H
Selective Disclosure - ]l-ﬁ)s(ﬁumﬁms




DRV8x Brushed DC Driver Interface Style: PHASE/ENABLE
Interface

DRVS8xH Rl B HiEERehE: &R PHASE/ENABLEZR!

VM
B_High
_Id ENABLE | PHASE | ¥ Bridge A |v Bridge B
ENABLE A_High
O —19 i L L HIZ HIZ
SHASE 3 —@— L H HIZ HIZ
-l
A_Low i« J H L GND VM
T -
B_Low :

« Internal logic automatically controls all 4 FETSs.
N R i TR S B9 T A AR D R 5 R i (FET).

« ENABLE signal turns on or off the entire H-bridge.
ENABLE 5l 5% £ 51 Bl /B B A HAG 42 Th g

« PHASE signal selects conducting direction of the H-bridge.
PHASE ¥k & HIEH2 150 7 1) .

« Asingle PWM signal can control speed and/or direction.
L — PWMEH 5% B v 2 fa1 K5 322 3 52 A0/ e 1)

* Only one inductive load can be driven.
SR ) — 18] 2%

. . 13 TEXAS
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PWM in Motor Drive
R EIL

20 KHz Max Freq

S
)
q
¢ o
N

oV
o, R\
/‘6/ 6““\\0

&

/

Switching PWM Frequency

* The higher the PWM frequency, the less torque ripple and smoother the motion profile
THEPE S (PWM) S e | LRy

« Ideally, PWM frequency should be above 20 KHz to avoid audible noise.
AR DU PR ﬁfﬁf@ (PWM) S JE = i 20KHzZ | JEERIpE -

« The higher the frequency, the higher the switching losses at the H-Bridge.
B HEEHT o -

) ) i3 TEXAS
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Current Regulation in Brushed DC Motor Drive

A R E5SIZERE K B R

We need current regulation to limit stall/inrush currents M

in Brushed DC motor drive. T
70 SR I B SRy, 75 B DL LA B0 2K PRl 57 1/ 1S e | Amp \reocunvols |
R (stall current) FI5EE &I (inrush current) . g e votage L
& z z + To H Bridge A Enable
VREFAB
RSA
lToH Bridge A
Motor startup without current control/ = Ef,iﬂ” ﬁ‘ﬁ/ﬁ Motor startup with current control/ 27 & 7z i F7 T X5
Tek Fun ) E ii ; - Trig? Tek tun . 3 ] . Trlg? .
v . - : : - _ _ Motor Starts — ENABLE Asserled Hi %@m@]?ﬁ
.. ..... . : ”||

[Drmiiriieetind Motor requires over 14A to . : : : @‘: " H Bridge disabled numerous

. start up (unloaded) - . . 1 / times.

A Eﬂ%ﬁﬁ%@lﬂﬁ%% e [ : “'»

; \ mElaAmER - S
E‘V I _ N E‘ ! & ol m 1 " ™ L

: : ‘ ¥ H Bridge regulates current. As soon as n Itrip is detected, the H BridgeI
[3 4y (32 ol 1T gisapled: FE A " e L e

HREAT I EER, &
: ' : 1 ﬁ%@]ﬁﬁﬁ%ﬁ%ﬁﬁ@f
|
@ otor Starts - ENABLE ] e ‘ Motor reaches full sped
SR BB ' : : L b PBEAHUER
(@ 200v % @ 200V 5.00 V 2.00A Q) (1;0?;.6000"15 ]“gzk:gisms ] ﬁ) 75 2.76 A] (@ 200V & @) 200V & s5.00v @ 1.00A0) [(1.321;5.200”15 ]ﬁgi(ogf){:ts M—ci 7 2.76 AJ

25 Aug 2008 25 Aug 2008
11:16:33 11:10:34

i3 TEXAS
INSTRUMENTS

Selective Disclosure




TP 4x AA batteries (6V), motorvoltage set
DRV8837Extends Battery Life:over 2.5 Hours @4.7V (PWMed), 250mA (@ start). Batteries

longer run time! “dead” at 3.6V
PR _ 47V, 250ma (?S'Eﬁp%ﬁ) ?qasp.is SV, y
6.1V I‘
e DR\VEE37
e _omp A
Eﬂ 5.6V
he
e
e |sav
D
(@)
8
E 4.6V
-
g
2 laav >30% Increase in
m motor run tlme
5 ul_ﬁﬂr_gzﬁﬁf b D3O% 473 min 636 min
3.6V |
0 100 200 600 700

Motor OperationTlme (Mln)/ wﬁﬁ#ﬁlﬁéﬁf&ﬂ (738)

) ) i3 TEXAS
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DRV8837: Excellent Thermal Performance: » .
DRV8837: B HIH #AL e

Max case temp =88.5C @ 1.8A

) ) i3 TEXAS
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DRV8837 — World’s Smallest 1.8A Brushed DC Motor Driver
DRV8837 — E AR & /N1.8A EI JhE | ﬂl]ﬁé@?ﬁ%ﬁ

Products Applications

DRV8837 — World’s smallest
1.8A brushed DC motor driver

Ideal for battery powered
e applications Motor
Driver
« Extended battery life 2x2mm e ]|
* Advanced on-chip protection B
* Tiny 2 x 2mm package —— J
« © Order EVM today »

eZ430-F2013 ’ | Y E

\ ¢ ry OUT2

Programming Port/ e Hr DRV8837 Connect to‘Motor/
L d o ; - A THPENGIE S

- o o
'-’ LR R Ul
BND C4ic 190 %7

STATUS '

e
0
0
0
0
0
0
e
.

Easy Power Up/ MiCro- ... Direction Jumper/ fg 145
USBZF/ Iji* 1 13 [ 7 Motor Supply/ &G 7 (lumper)
Selective Disclosure (If Not Using Micro USB) i3 Texas
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DRV8844 — 2.5A Quad Half-Bridge Driver with Split

Supply Rail Support

DRV8844 — 2. 5AUIEIE 4> 3. Hh AR - i BRE) 2%
‘-lﬁ‘ffk

Features

* Quad %2 Bridge driver
» Supply voltage: 8.2 to 60V
» Current per ¥z bridge: 1.75ARMS / 2.5A peak
* Low RDSON: 200mQ per FET

» Outputs can be paralleled for higher current and / or
better thermal performance

* PWM control interface with independent enables
+ “Split-Rail” isolates MCU GND and driver GND

* On-chip 3.3V LDO (10mA)

* On-chip fully protected

Applications/JER | &gl

« Textile machines/s# g Es s

« Factory automation/ i 1E4[™

« Office automation machines/p " |1 43
+ Gaming machineslﬁﬁiﬁiﬁ%

* Robotics/Egy ~ e

9.7 x 6.4mm, 28-pin
HTSSOP package
9.7 x 6.4mm, 28§ il
HTSSOP 5

D“‘xﬁ@jﬁﬁ@?ﬁaﬁ%
. e 5 8.2~60V

ﬁ'ﬁ;ﬂ,b 1.75ARMS / 2.5A peak
. RDé 200mQ per FET

Fi* S S O R TR BRI A R
Syt ENABLEp YPWMEH] |

gyt ;cztﬁrugg S0 | CRYREU = [

i F £3.3V LDO (10mA)

% F I lﬁ‘%ﬁfﬁ”

PWM Input \
(4x pins) 2 5A
—F—> GND
Enable
(4x pins) GND
Controller ) DRV8844
Logic GND Driver
GND
GND
(. J

Selective Disclosure
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DRV8844 Functional Block Diagram

DRV8844 JRHHE

12l

Up to 10mA output
FHA10mAE#

Fault flag on all faults. Short
- circuit auto- -retry@128us.
FE A fﬁ FInFAULTH %
ﬁi o I ﬁﬂ £3128us
&ICPA FIEE f[

PWM control with
independent enables
B ENABLEfYPWM

EIE]

o
IMNx ENx OUTx
X 0 Zz 1
0 1 Lo
1 1 L H

It M E

Logic reference voltage

I
—
i

nRESET

nSLEEP

Intermal

VM—{ Reference &

Regz

|—» Int.VICC
LS Gate
Drive

Thermal
Shut down

Input L
Buffers

Contral
Logic

Charge
Pump

GND

8.2 to 60V

Supports +24 [ -24V split
rail operation
i BRI S5 1% £ 8
(VM=+24V, GND=-24V,
LGND=0)

Output
Stages

GND

Short Circuit, Overtemp,
and UVLO protection

’@5’%‘, N I‘f_r‘ff:‘nw’» E!Jtﬁ,fnél
&

1.75A continuous
2.5A peak per output
400mQ total Rdson

Selective Disclosure
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®ip MSP430 EN
IN

nFAULT

NnRESET

NSLEEP

DVSS

2 il A 8 P

[t

“Split Rail” Isolates Noise for Controller s 5%

T3 SLHBAR A T ER:

+30V
VM
Qp DRV8844
EN
IN
NRESET
NnSLEEP
LGND GND
-30V

Selective Disclosure
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o DRV8x Stepper Motor Drivers

Suil DRVS8xX =3t

FEATURED
PRODUCTS

mu i@ﬁ//

High

DRV8412 DRV8432
(6A @ 0 — 50V) (12A @ 0 — 50V)

current / performance

DRV8811
(1.9A @ 8 to 38V)
1/8 -ustep

DRV8824

(1.6A @ 8.2 to 45V)
1/32-ustep

DRV8818
(2.5A @ 8 to 35V)
1/8 -ustep

DRV8825
(2.5A @ 8.2 to 45V)
1/32-ustep

K Up to 32-usteps (indexers) /

DRV8812 . DRV8813
(1.6A @ 8.2 — 45V) (2.5A @ 8.2 — 45V)

Up to 256 usteps and Greater

DRV8833

(2A @ 2.7 - 10.8V)
Full and half step

DRV8834
(2.2A @ 2.5-10.8V)
1/32-ustep

Low Voltage Steppers

Sampllng

Selective Disclosure
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DRV8x Brushed DC Motor Drivers
RS I 2

DRV8844
5A, 8 to 60V, 10mA LDO

DRV8x

---------
. e
.* ‘e

¥ 1.8A, 1.8 to 11V, PWM I/F

DRV8836

2x1.5A /1x3A, 2 to 7V, PWM

K DRV8835
2x1.5A /1x3A, 2 to 11V, PWM

DRV8833

DRV8832
1A, 2.75to 6V, IN1/IN2 I/F

DRV8830

1A, 2.75 to 6V, Serial I/F

K DRV8837 “,

.
*

g
g
Q

2x2A /1x4A, 2.5 to 10.8V, PWM

o

PWM I/F

DRV8432

24A, 0 to 52V, Heatsink,
PWM I/F

DRV8412
: 12A, 0 to 52V, PWM I/F

DRV8842

5A, 8.2 to 45V, PWM I/F

DRV8840

5A, 8.2 to 45V, Phase/Enable

DRV8801
2.2A, 8 to 36V, Phase/Enable

1 P2P

DRV8800
2.2A, 8 to 36V, Phase/Enable

DRV8844

2.5A, 8 to 60V, 10mA LDO
PWM I/F

-
g
*

DRV8432

12A, 0 to 52V, Heatsink

PWM I/F

DRV8412
6A, 0 to 52V, PWM I/F

DRV8843

2.5A, 8.2 to 45V, PWM I/F

DRV8814

2.5A, 8.2 to 45V, Phase/Enable

i pop

DRV8802

1.6A, 8.2 to 45V, Phase/Enable

New Arrivals!.

DRV8823
1.5A, 8to 32V, Serial I/IF

Low Voltage

Single Brushed

Dual Brushed

Quad Brushed:

Selective Disclosure
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http://esp/esp?LinkHelperType=OneSheetOvw&id=70988
http://esp/esp?LinkHelperType=OneSheetOvw&id=66252
http://esp/esp?LinkHelperType=OneSheetOvw&id=95328
http://esp/esp?LinkHelperType=OneSheetOvw&id=95326
http://esp/esp?LinkHelperType=OneSheetOvw&id=94882
http://esp/esp?LinkHelperType=OneSheetOvw&id=95324
http://esp/esp?LinkHelperType=OneSheetOvw&id=95198
http://esp/esp?LinkHelperType=OneSheetOvw&id=70988
http://esp/esp?LinkHelperType=OneSheetOvw&id=66252
http://esp/esp?LinkHelperType=OneSheetOvw&id=95042
http://esp/esp?LinkHelperType=OneSheetOvw&id=65313
http://esp/esp?LinkHelperType=OneSheetOvw&id=95324
http://esp/esp?LinkHelperType=OneSheetOvw&id=69198
http://esp/esp?LinkHelperType=OneSheetOvw&id=69198
http://esp/esp?LinkHelperType=OneSheetOvw&id=94882
http://esp/esp?LinkHelperType=OneSheetOvw&id=95042
http://esp/esp?LinkHelperType=OneSheetOvw&id=95327
http://esp/esp?LinkHelperType=OneSheetOvw&id=69198
http://esp/esp?LinkHelperType=ESPProdFolder&id=DRV8815
http://esp/esp?LinkHelperType=ESPProdFolder&id=DRV8815

DRV8x Solenoid / Relay Drivers

D

RV8X

DRV8844

2 x 5A, 8to 60V, 10mA LDO
PWM I/F

DRV8432

2 x 14A, 0 to 52V, Heatsink
PWM I/F

DRV8412
2x 6A, 0 to 52V, PWM I/F

DRV8842

2 x 3.5A, 8.2 to 45V, PWM I/F

New Arrivals!.

DRV8806

Bl 4 x 1A, 8.2 to 40V, Serial I/F,

Open Load Detect

DRV8804
4 x 1A, 8.2 to 60V, Serial I/F
DRV8803
4 x 1A, 8.2 to 60V, PWM

SRS B

No catch/freewheel
diode required!

AR —PRE !

DRV8841
4x 1.75A, 8.2-45V, PWM I/F

DRV8432

4 x 7A, 0 to 52V, Heatsink
PWM I/F

DRV8412

4 x 3A, 0to 52V, PWM I/F

Dual Drivers

Quad

A 4

Drivers

Selective Disclosure
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http://esp/esp?LinkHelperType=OneSheetOvw&id=95197
http://esp/esp?LinkHelperType=OneSheetOvw&id=69200
http://esp/esp?LinkHelperType=OneSheetOvw&id=95328
http://esp/esp?LinkHelperType=OneSheetOvw&id=95327
http://esp/esp?LinkHelperType=OneSheetOvw&id=70988
http://esp/esp?LinkHelperType=OneSheetOvw&id=66252
http://esp/esp?LinkHelperType=OneSheetOvw&id=66252
http://esp/esp?LinkHelperType=OneSheetOvw&id=70988
http://esp/esp?LinkHelperType=OneSheetOvw&id=95197
http://esp/esp?LinkHelperType=ESPProdFolder&id=DRV8815
http://esp/esp?LinkHelperType=ESPProdFolder&id=DRV8815

DRV8x Low Voltage Motor Drivers

Battery Powered

DRV8x RIKER HiZHEE) S Applications
RIS/

DRV8830
DRV8832

» 1A (2.751t0 6.8V)
» Voltage Regulation

[BIRAVALRRY > Single: 4A (2.7 to 10.8V)

» Dual: 2 x 2A
» PWM Citrl

DRV8835

ngle: 3A (2.0 to 11V)
» Dual: 2 x 1.5A
» Dual Supplies

(@) > IN1/IN2 or 12C I/F
/ : " » Phase Enable
D {P }5{':%_“1_,“.\ *9 }:{‘:ﬁl.\ﬂ_Nl‘\ {P }E‘i—:ﬁ""‘-m" or PWM Ctrl
o
(b
L
n
E D) =AVAsifelsf > VSingle: 3A (2.0 to 7V) D]=AVisfekeyA > 1.8A (1.810 11V) > 1.8A (1.8t0 11V)
o8 » Dual: 2 x 1.5A SR > Dual Supplies » Dual Supplies
» Phase Enable » PWM Citrl »150mA LDO
» PWM Citrl

i Texas
INSTRUMENTS

or PWM Ctrl .
TExas

IMSTRUMENTS

i Texas
INSTRUMENTS

BI=AVAeF iVl > 2.2A (2.5 10 10.8V)
B > 1/32-step indexer

» > 1/32-step with MCU support
» Step/Dir & Phase Enable Ctrl

[D)23VieTekeke] > 2A (2.7 to 10.8V)
Eamm— > Full or half step

» PWM Citrl

Motor Type

i3 Texas
INSTRUMENTS

ip Texas
INSTRUMENTS

= E A (2.0 to 11V)

DRV8835 -
» Dual Supplies

» Full or half step
» Phase Enable ks
or PWM Ctrl IMSTRUMENTS

DIRVEERIY > V1.5A (2.0 to 7V)

» Full or half step
» Phase Enable
or PWM Citrl

Stepper

i Texas
IRSTRUMENTS

(Products Highlighted in RED are Sampling, and Blue are Roadmap Products)

13 TEXAS
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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

. . 13 TEXAS
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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

o] i | 1] —
B L e I:".'.IH

Pl i el S

& @&

G BENT rmam e gl e o
- ety

-
=
B
g
'S

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

) ) i3 TEXAS
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http://e2e.ti.com/support/applications/motor_drivers/default.aspx

Thank You!!
R R ! !

\\

TANG Zhao/*3 ]

Motor Application Team/ .2 & [Qﬂ[f%i‘
(86 10) 5902 9130

Oﬁlcelflﬁ
Tl Spins Motors Email/Z5Z] @ zhao.tang@ti.com

i3 TExAs

INSTRUMENTS

Smarter. Safer. Greener.


mailto:zhao.tang@ti.com

Backup

Tl Spins Motors

i3 TEXAS

INSTRUMENTS

Smarter. Safer. Greener.



Analog Motor Drive Roadmap

B2vakd > Controller + PreDriver
> 10 to 32V
» Sine/Trap/Speed Loop

B=Vetkd > Controller + Driver = DRV88xx |
»3A("15) /4.8A ("17) (10 to 32V) » Controller + Driver
W S Sine/Trap /Speed Loop Tewas » Sensorless

IS T A ™TS

» 3-Phase Driver
» 2.5A (8 to 60)

3-Phase
Brushless

» Stepper/Brushed DRVS8711
»2.5A (8 to 60V)
» Split Rail Support

TExAs
AT A TNTS

» Unipolar driver
» Open load detect
> 2A (8-40V)

SN

Stepper
Brushed

» Stepper Pre-driver (8 to 52V)
» Stall detection
» 1/256 micro-stepping

Motor Type

» Single Brushed DC
» 1.8A (210 11V)
» DRV8851 adds 150mA LDO

Low
Voltage

| 3
5%

— O
© 8 DRVIxxx » Power tool focus
S a » Brushed DC Pre-Drive
SRR > Integrated state machine
m D_ IS I BTN TS
. . i3 TExas
Selective Disclosure INSTRUMENTS




Brush DC Motor Speed-Torque Curves

(rpm) 4 SPeed

r

300

2000 \

1000

b

Increasing Voltage

Let's assume you have a constant torque load, as shown by the red vertical
line below. As you steadily increase the voltage on the motor terminals, the
speed will go up proportionally. Conversely, if you hold the speed constant
as indicated by the blue line, and steadily increase the motor’s current, the
torque will go up. So current controls the motor's torque, but voltage
controls the motor’s speed.

e

Q

Increasing Current

\ \ - Torgue Tg

b

0

135 270 405 (oz-in]

Speed-torque curves for terminal voltages

of 10, 20, and 30 V.

Selective Disclosure
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Vs = L di/dt

VS - R|\/||M + L di/dt

- Bemr > 0

BEMF

VS = RMlM + L di/dt + VEMF

Selective Disclosure
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Motor Stall State:

 Motor can not move, due to
very high load
— BEMF becomes 0V
* [nductance saturated
— L*di/dt becomes 0OV.
« Current will be a factor of
motor resistance.

« IM=VS/RM

L di/dt =0

L

— Beme =0

BEMF

Selective Disclosure
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DRV8818 vs. Allegro’s A3979, Rohm’s BD63860.
Competitive Comparison

= |
Specification DRV8818 BD63860 A3977 A3979 LV8731V
Rdson, typical 0.37 Q2 HS+LS 0.80 (2 HS+LS 0.81 (2 HS+LS 0.50 (2 HS+LS 0.55Q (at 2A)
Operating Vm - 8 to 35V Vm - 16 to 28V Vm - 8 to 35V Vm - 8 to 35V 32V
Voltage(s) Ve - 3t0 5.5V Ve - 310 5.5V Ve - 310 5.5V Ve - 310 5.5V 9~32V
Thermal Runs Cooler! Runs hotter Runs hotter Runs hotter Runs hotter
Comparison
3.5UA, typical 400uA, typical typical not stated typical not stated typical not stated
Sleep Current
40uA max 2mMA max 20uA max 20UA max 50uA max

Micro-stepping and eighth-step

full-, half-, quarter-,

full-, half-, quarter-,

and eighth-step

full-, half-, quarter-,

and eighth-step

full-, half-, quarter-,

and sixteenth-step

full-, half-, quarter-,
and eighth-, sixteen

step
0TS, No OTS, UVLO, No OTS, UVLO, No | OTS: NoOCP,
. OCP, OTS, UVLO, Short Circle
Protection . OCP,cross- OCP,cross- OCP,cross-
cross-conduction . . : Protector (Latch or
conduction conduction conduction :
Reset function)
Package(s) 28-HTSSOP (P2P) 28-HTSSOP (P2P) 28-HTSSOP (P2P) 28-HTSSOP (P2P) SSOP44K
g 15.0X 7.6 X 1.7mm
Cost $2.40 @ 1ku $3.75 @ 1ku $2.95 @ 1ku $4.00 @ 1ku 25RMB

Replacement
Code

Q: SAME FUNCTIONALITY AND PINOUT but NOT an exact

equivalent.

Two interface can
selection

Selective Disclosure
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Specification

DRV8818

DRV8825

DRV8811

DRV8824

Rdson, typical 022QHS+015QLS | 0.20QHS +0.20Q LS 050QHS+050QLS | 0.63QHS+0.65QLS
Operating Vm - 8 to 35V Vm — 8.2 to 45V Vm - 8 to 38V Vm — 8.2 to 45V
Voltage(s) Vce - 3t0 5.5V Single supply Vce - 3to 5.5V Single supply

Max current
before OCP > 3.5A > 3A > 2.5A > 1.8A

Micro-stepping

full-, half-, quarter-, and
eighth-step

Up to 1/32 with indexer;

More with external
reference

full-, half-, quarter-, and
eighth-step

Up to 1/32 with indexer;

More with external
reference

Fixed off time

Current . Fixed frequency, Fixed off time Fixed frequency,
. More configurable . : .
Regulation Fewer passives More configurable Fewer passives
: OCP, OTS, UVLO, OCP, OTS, UVLO, OCP, OTS, UVLO, OCP, OTS, UVLO,
Protection : . . .
cross-conduction cross-conduction cross-conduction cross-conduction
Package(s) 28-HTSSOP 28-HTSSOP 28-HTSSOP 28-HTSSOP
9 (P2P with DRV8811) (P2P with DRV8824) (P2P with DRV8818) (P2P with DRV8825)
Cost $2.40 $2.40 $1.80 $1.65
o o i3 TExAs
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n " .'V \ .g\’"s >
DRV8837 vs. Competition: o )
e TI Allegro Allegro On-Semi (Sanyo)
Specifications
P DRV8837 A3903 A3906 LV8417CS
Motor Tvpe Brushed DC Brushed DC Stepper or Brushed Brushed DC
yp (Single H-Bridge) (Single H-Bridge) (Dual H-Bridge) (Single H-Bridge)
Motor Supply Voltage 1.8To 11V 2.5to 9V 2.0to 10.5Vv

2A when outputs
are paralleled

Dual Supply Support

RMS Current 1A

Peak Current

RDSON (LS + HS)

Sleep Current (Max) 500nA @ 5V

Control I/F PWM PWM PWM PWM
Inrush current
. No
protection
On-Chip Voltage
) No
Regulation
Protection No short circuit No short circuit No short circuit
Package 8-Pin WSON 8-Pin DFN 20-Pin QFN 9-ball
9 (2 x 2mm) (4mm2) (2 x 2mm) (4mm2) (4 x 4Amm)(16mm2) (1.47 x 1.47mm) (2.16mm?2)
Pricing, 1k Units $0.45 $0.45
. . i3 TEXAS
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Success Stories: DRV8837
Remote Control Airplane (Toys)

Where We Won
Who: Major Asian Toy Manufacture
What: DRV8837

Where: Aileron / Flaps / Rudder control
Volume: > 1Mu

How We Won

We knocked out a low cost discrete solution
due to significant board space savings that
helped reduce airplane size and weight,
extended battery life (due to low RDSON /
low sleep current), and aggressive pricing.

MCU DRV8837

. . 13 TEXAS
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DRV8x vs. Discrefes:

intelligence, and cost compeltitiveness

3 Amps out of
2 x 3mm package!!

(

DRV8835:
= Fully protected
— 20x smaller
— Cost competitive

And Don’t forget
Assembly Costl!!

Selective Disclosure
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DRV8x Moftor Kits

MSP430™
Stellaris® DRV8312-C2-KIT

c2000™ DK-LM3S-DRV8312

DRVE833EVM

DRV8825EVM
InstaSPIN"
BLDC
InstaSPIN™
FOC
DRV8412-C2-KIT
) ) i3 TEXAS
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