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P B RE AR Sh A R LI T 7 B o 1B IR A R A B AP HE R IS s ek |, 75 R DR R
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RnFAULT vce ™ nFAULT >4.7kQ) FoFH #%

Rrer1 VREF vce FH T BRI 7 r R AR AL BELS . 823X : Rrepq M Rrero HIFFEE FLBERIAIL T 50kQ.
Rrero ( A% ) VREF GND

™)
7.3.1 PR LIRS 38 R AUE

VCC A& DRV8436 st L5 Ml , {EI w4t nFAULT %% VCC it ig [k LA ; nFAULT A < 4z %) DVDD

5 HE LIRS 2% T DU DA =ROAS [ (4 ) B R s 7 SN T 0 2 - Il . T AR R
7.3.1.1 (A EE
5 HE IR 2% R A AE IR A2 R IR AR ST BRE locp HIPRME . VE(H IR E R ETHR S FES bkl |, i 245 B 25
FeHLET , B A AR RS . B locp MIR/IMETEE T B HE LUK Bh 28 A I (E IR A E . X DRV8436
B A MGG IR AUEE N 2.4 A
7.3.1.2 B R R HUEE
BITR (SF¥ ) HUR e AR B R (M AV e o BRI I T SR 25 T Rpgonys LTI T BERT AL PWM 4
B BREERAS HN 25°C I RGHIR T B BV . SRR T R IR AT B v T U Tl xRl oy
ARG, BARE R TSR 55 5 . T DRV8436 2444 |, &/ M3 5 iR F R A e (E N 1.1A.

7.3.1.3 HEEBRTEE

PR HEAIA T N IESZ R BB TS .t T IR RIRIE S TR A 5%, IR R g R
PRI E . W EFEHIRAUEMELIAN V2 x Igus. X T DRV8436 3 , #EAS LM A A2 R AUE (o 1.5A.

Output Current

Full-scale current

Step Input

B 7-2. SRR TR AR
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7.3.2 PWM HHLIKE) 3%

DRV8436 # R AW 4 H #rilkzhds , TR b st L AN ged. 18 7-3 BoR 1z BRI

Microstepping and
Cumrent Regulation
Logic

7.3.3 U AR

DRV8436 i ' H i A B 7 A I SR 2 M AR R AR (. MO AT M1 51 A TR E P S, sk 7-2 B

e SRRl UL B A

WM
ACOUTA
¥ I
Cumrent
' Sense
Gate VM
Drivers
-
I AQUT2
e
'
Cument
| sense
PGHD

& 7-3. PWM HHLIXZh 235 ER &

RT7-2. WP HEE

Mo M1 B
0 0 100% HEGL A0 ( WAE
f )
0 330kQ & GND | 71% Hm 46t ( WitHBIRE )
1 0 AENEIF 172 2Dk
Hi-Z 0 12 353k
0 1 1/4 it
1 1 1/8 i
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R 7-2. PR E (continued)

Mo M1 pi%iy 5=
Hi-Z 1 1/16 i
0 Hi-Z 1/32 4k
Hi-Z 330kQ % GND | 1/64 it
RS A 1/128 5t
1 Hi-Z 1/256 4 i

T TBIER T (T1% B ) « 12 B30, 14 R 1/8 45 HEIZATIRES T AR i A #E 7 ). 5/ 1Ak
S HE R MG A A A . AOUT HIRZ MR IESR , BOUT M2 BAIAZK. [FHERZIRIFT IS
M xOUT1 5| v 7 xOUT2 5| JHIH B o

£ STEP M ANIIREA ETHIY , 70 AR B BIRM (0N —AVIRZS . J7 A2 DIR 512 &l i T B . ik
DIR SIS ZARAR Y, T AH S

#iE
TEA RS, R R B ASBA , Wr FEARTE STEP fil & L FHERFHEN T — NG RCIRA |, DUE LI
2D B B A

%1

4 DIR =0 HH M N4 EEMmE (45, 135, 225 8 315 J¥ ) i , 7£ STEP 3| i b Eig A - THE ik
e, DMELE AT AT oD g s U] 46 20 4 D g S HEdE 7 BE 2% o 38— MBI A SR A AR |, 3
Akt o BERR R B B — AN bk .

WIEIRAE TN 46°. RGTaA(E La . (B AR REBUE Ja BB H IR CS 3E N ZARES
R 7-3. HX AP RHTT

: 5 é AOUT Hiii BOUT Hi¥i
118 ik 114 33 12 33k ;/l:;% (WEREEAH ) (HEETAH ) A (E)
1 1 1 0% 100% 0.00
2 20% 98% 11.25
3 2 38% 92% 22.50
4 56% 83% 33.75
5 3 2 1 71% 71% 45.00
6 83% 56% 56.25
7 4 92% 38% 67.50
8 98% 20% 78.75
9 5 3 100% 0% 90.00
10 98% -20% 101.25
11 6 92% -38% 112.50
12 83% -56% 123.75
13 7 4 2 71% -11% 135.00
14 56% -83% 146.25
15 8 38% -92% 157.50
16 20% -98% 168.75
17 9 5 0% -100% 180.00
18 -20% -98% 191.25
19 10 -38% -92% 202.50
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R 7-3. X HERAZH T F (continued)

N \ é'? AOUT Hj BOUT i3
Wz |l | fire Lo (WREFAH ) (EEEEAK) | PR
20 -56% -83% 213.75
21 1" 6 3 -71% -71% 225.00
22 -83% -56% 236.25
23 12 -92% -38% 247.50
24 -98% -20% 258.75
25 13 7 -100% 0% 270.00
26 -98% 20% 281.25
27 14 -92% 38% 292.50
28 -83% 56% 303.75
29 15 8 4 -71% 71% 315.00
30 -56% 83% 326.25
31 16 -38% 92% 337.50
32 -20% 98% 348.75

* 7-4 Bor T BEA 100% i
1 B FALEE T R T A o s p AR .

BRI PHEIET .

£ 7-4.100% HR K253

AR 71% iR 2Pt E 2 TR |, H

& AOUT HiJit BOUT R HA ()

1%% (HEEESH) (WEREaHK)
1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315

#® 7-5 JEo T ARG 112 2

DR XD ARG 1/2 2

BATHAEE Z MIhE , (BAE R L E T AR

B R .
& 7-5. JEEIF 1/2 SR
E485F 112 itk AOUT Hii BOUT HiJft A ()
(WHEEF ) (WHEREFH)
1 0 100 0
2 100 100 45
3 100 0 90
4 100 -100 135
5 0 - 100 180
6 -100 -100 225
7 - 100 0 210
8 -100 100 315

7.3.4 &3+ MCU DAC %] VREF

FERLERE LT
Wi VREF SIS , DASE SO S AR LA

fERX Mz AT S, BiE DAC HLIS IR
3.3V,

AR T T R R . R R IE

, R R RE T BV 2 AN M TR AR, BARUR T LI LA

. B LIRS

HWiz4T , DAC Hy%a ANl
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Controller

\ VREF VREF
DAC Analog
i Input

& 7-4. iEiE DAC %554 VREF
Fs T DUE T PWM {55 AR S i 2851 M 5 VREF 51 i,

Controller
P
R1
VREF VREF
> Analag
Rz % _T_ C1 Imput
7-5. @i PWM % iE##] VREF
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7.3.5 EFEY

T B HLEEAL ) FE IR R — AN ] R S W B TR] ) PWM LR T 15 B R34 T R . H MRS, BRI — B R |k
FHEE G, ZE R T B R . S B AR M S B Bh 3 K/ . 24 e Ak B F R TR YT BB, AR It
NFEAE S LR/ R, AR B RS A B T TOFF 2| B . el R4S | S EHE B, G5
—/A~ PWM 7535,

Motor Current (A)

torr

-

& 7-6. ELIRETBIRTY

PWM 75 R LU AR B, i UGS M S5 h 28 MOSFET IR A FIRE R, MOSFET Wi i L s o FRLIAR
SN MOSFET i ZE v AT HEAT (i B, %2 v P LA U RS2 A DAC Ffan it | oy S v el it i iod
VREF 5| I i I AT B E

P AT DU FH BL R A 2 R IR (Iks) © lrs (A) = Vrer (V) 1 Ky (VIA) = Vger (V) /2.2 (VIA).
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7.3.6 ZERAER

£ PWM R IE] , K58 H M CARS i id il o4l , EEESE] PWM RS EIE. & 7-7 [3H 1
TR TR AL

— BB R E ) H AT AE PR AS F] PR T I8AT « PRl Sl e el . AR PR S N, — Bk
B PWM Brig i i F , H i E S BT IR |, SR s, 18 7-7 BIH 2 s 17 HRaE 2 i
o EME AT |, GBS A AR FET SRS iRt I B AEHR . B 7-7 MTH 3 R TiX
L o

[ I 't PIWM

[ ON PWM OFF
—— —a— Yoo N )
. .
‘.‘ : , Slow Decay __.—/ _*——\_——__

r 3 r 3
_ht vl
T I
o _ _ 1 /" .
- {1 -~ - \ggDrwe Current /
Ut VY : —x0UT2 (2)Fast decay (reverse) Fast Decay
(G v (3)Slow decay (brake) /
—_— -(_) -
o0 |
P 1L
E+ f %= 2:1; Y ﬂl_ /

— i : Mixed Decay
P T . R Ay /

>t

i —w fea— [TDECA

TBLANK
1 TOFF
Itrip
& 7-7. AR

DRV8436 it DECAYO 11 DECAY1 5| JHSKIE B R |, 413 7-6 Fn. a8 SCFRrah 8 B o i =X
R 7-6. ERBEAEE

DECAYO0 DECAY1 kI TR
0 0 WAL TR | AR R
0 1 clial v Cat N E T ATt e St
1 0 RA T - P 30% VRA T - P 30%
1 1 e T U EASER © PR 30%
A 0 AT B 60%  |TRATEN Bk 60%
B 1 e o i U

F 7-8 5 X T IR T BRI, 8 TAREIE & SR, SR/ E TSI R IR | 4T R
SPHEIAIRD B B A RO (5 2B HERORER 1/2 S5 | S W25 T X0 B SEAE
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AOUT Current

STEP Input

BOUT Current

STEP Input

& 7-8. EFHRIT M BRI C
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7.3.6.1 _LF1FI T [E BN 2 0 B R0

Increasing Phase Current (A)

....". eeesccsccccccccscscedeciccctccccncncdiians

[CtgankP> € torr > torr

<€ tg ANk P
<

Y.

< tprive —>

torive

Decreasing Phase Current (A)

[etgank > torF ><tg ank e torF >tg ank P

““—tprive _V 4‘ torive P 4‘ torive 'V
B 7-9. 183 MEE AR

FENGE LRSI, H MMM FET B340 TJF 503 |, DAE S8l d iat FOE 31

FELER) topr T, 18 TR P IR SO AR AT . (G | FEHRIAUDHE R BRI, 18 R I R BRI I () A
RERGSE WY ITRIP F-F ROV UEI R AL B AR R 12 G ROCINTINS [R) S5 o) f R i T ITRIP A2, T
R IEIRCRS SEAS T — AN RIWTINTIA) , ARIESEHE | BRI SCWTING [] 45 AR R AR T ITRIP BRIk

SR AL ORFFAR A I (8] ( STEP SRS ) BUD #EEEARF Mg, W18 2 mT R TC ik LA 1 i it , DA AL
Sel EAFAE R BN . EXARET , LB R BT AR R | W] RE 7 ZEAR A A SR I [A] . 7 58 e 15 1L
T, XA BRI TR |, DRI BOR A S O R T IR 2
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7.3.6.2 LI RHNBRAEERNR , THEBRENEREE TR

Increasing Phase Current (A)

I

|

|

I

I

|

|

I

I

|

|

I

I

|

|
T
e

|

|
! |
! |
! |
! |
|
! |
! |
! |
! |
! |
! |
! |
! |
! |
| L
T
< torr >ie tBLANK":
e

:< torr tBLANK‘P:
:4' torive ‘P: [ topve ——W torivE ‘F:
|
|
T ———1

| I 1
| | 1
| | |
| | 1
| | i

! {
| | i
| | i

Decreasing Phase Current (A)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
*tBLANK‘P: I trasT P '*tBLANK'P:* teasT ‘P:

:4—'[DH|VE =i< torr ti: toRIVE =:< torr »
& 7-10. 13RS TR

RGN, FFUEH— B MO PO R, SR ERIR T topr I 1B B IR SRR . R | IR G ZIRANAE T F%

CERTR: 2] L1 RE SO - 3T:8 =270 £ S Rl w2 = <9 T

AR RIS 5 T A IR A P S A (R P R AL, RO BT AR A IR R X TR B, S0
RTARETERL , (H/N TS e . 72N BRI RN | TR S8 AT b8 e ) S PR AR € 2B lrrip FEOF
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7.3.6.3 _LI1FI T [E B IRBNR 2 Ky & R

Increasing Phase Current (A)

taLank P :1— torr —>:<'tBLANK":
: :4— torRve —»

|

|

|

|

|

|

|

|

|

|
<
<

torr

torive >

|
|
|
|
|
|
|
|
:4' torive ‘P:

_____ - -————————— — - - —— — —— —

Decreasing Phase Current (A)
IR NG

*tBLANK‘P: ¢ trasT P :*tBLANK'P:* trasT ‘P:

:4—'[DR|VE =:< torr =:< torive =:< torr »>

& 7-11. B E-IRE R

RETERN |, TR — B A 9 PROE T, SRR EFIR I topr WS TER. EILBIT , ETHANR B F B R AT
SRAETRE T

SRR A SO U123 TR, E BRI TE N o AR T PRI BRIN VR 5 S v B A8 5 i B PR AR E F
B lrrip P

DR AL ORFFAR A I (] ( STEP SIBIESIAN ) BUD #EREARH Mg, W18 B AT RETCik IR B 1T it , DA AL
Se EAFAE R AN S . EIRXMIRET , LR ETHEE S AR R, fERA RIS (e . LS Bl
SCEBNEBIT BT e R G TR R R A R T

24 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8436



13 TEXAS

INSTRUMENTS DRV8436
www.ti.com.cn ZHCSML3B - JUNE 2020 - REVISED MAY 2022
7.3.6.4 HEEVILSYA TN

b5 A% G 8] 52 ST IR 5] FEIAT IR 15 7 SR AR EL | R RE IR0 FRIA IR 5 U7 SR — MO HER R P T k. R RETR IR

Y7 A B 120 it LR B 85 AR T Z1 AT D 3 R By ¢

FEL AL SR ZH R LA H i

HLZ AL RN

HULEH A e AT 913

AL LY L TR AR 1

At ETHAUT B ) R AL Rl 3 22
L ke e

% FL -5 e LA dI/dt

s RO PURAS R R R BE TR D0 FB TR I T A2, BRIV 8 T 0 B A S BN B R 1A L SLBe A o

| | ' 0
: : Itrip | : | : H
— [ ! i e e I

< [ ! | ! il
= [ ! | ! Il
S o ! | ! Il
£ 1o ! I ! i
=] | | | | | 1
o o ! I ! Ll
% | | : | : !
- e I I '
T 1/ d o
=) I ! I ! |
= [ ! | ! |
o I ! I ! il
o 1o ! | | N

o [ ! |
£ [ | I | I 1

l 1 l 1
*tBLANK‘P: :< torr =:<’tBLANK‘»: :4— torr —V:*tBLANK‘N :
| |

:Q—IDR\VE—P: < tor > :4— tDRWE—V:

-+

I
I
I N

Decreasing Phase Current (A)

*IBLANK*: :<— torr —>:<'tBLANK": <
:<—tDH|VE—F: :*IDR\VE‘P:* trasT ": - torive '>:<tFAST>:

Bl 7-12. Fae AR s AR RAR

torr =:< tBLANK‘F:

BRI AT ROE I AR TR RS AP S g2 R S C B AR A, KA 1O Uk R . ARG R
b, R RS R 0K Bl A U RS TR S RN ) R BRI SRR 0 > b DD REE T E Bl S e T e 5L LRV B AL

P, AT AR SR AR PR FE LS -

A B 2 S PWM RIS A0 . W R L r iR F ARk AR 1 U g srE T — > i 3132
(SR SN QDI IEVSUS =37 AR = A IO Rt 78R (B S0V 1 |1 v s e S R 5 e B =R 2
FE N — NIRRT 2 ( ZERPVEER T b ), AT RASE D SR SR B ROt is AT . AR Bk T R

BRSNS A s VIR B PO e, DUEREEN T — 25t

X it SC B R/ IR STB AR A BEAE AL T S P OREF U R A ML, R RE A 2 0 el BEAR 2 ik
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7.3.6.5 HEE LR H]

N —

Increasing Phase Current (A)

[€taiank> torr > <t ank P < torr > €t AN P torr > tg ank P

— tppve —> i—— torvE——>! < torve > < topve P

Decreasing Phase Current (A)

A 4

[Etaiank > € torr »€tg ank P € torr »€tp ANk P € torF

B 7-13. 8RR R SO I TERAE K

BREM SO HE 7 It HF 553 E A lvaley BT RBHTERAE . LHRE TR ligp B, WShEEHEN
B, ERIAT haley , MBS topr BRI SEH . 18 3 T TAE R BRI F B 1, HA M
MOSFET #$'58 , SOV MBI EIBT | tope MRIEH P AE T 2R AR 4L

W2 ITVE ] DU P O T R R TR = LR M R G e . R RE T U ST i T R K 32 T AR SR
I IR)R 77 R ARG, DALE R T b SEEL/N FIR S0

7.3.6.6 PWM 87011
TOFF 5| 4B E PWM W [a] | 113k 7-6 TR . %8s 3 8h A 58 o e et 1a) .
R 7-7. KW W E

TOFF S ]
0 Tus
1 16ps
Hi-Z 24ps
330kQ & GND 32us

7.3.6.7 J5kanT

£ H MHEIE BT (B BOTAE ) Ja , RLUEON PR R £ 5 FH PR S L B T 2% — BN 18] (teLank) . THFE
I TR)E A 1 B PWM R/ NIR BT I 8] o VB B (8] K 200 860ns.

7.3.7 R

Ll T A AR DR SR N V978 MOSFET MR IKZN ik . 75 Z24E VM A VCP 5] 122 8] 9 H i 2R JRCE — e
FAENMERE Y . AN | T ELE CPH Al CPL 5| i [R5 B — A % fi 281 RS L7
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VI

0.22 uF

VCP

CPH

}—1

0.022 uF

CPL

:
t

Charge
Pump
Confrol

El 7-14. AR THEE
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7.3.8 &itfe AR

DRV8436 #sfF &k T — Mkt 2. DVDD fa/k#s vl F Tt e 5. DVDD H R AT 24t 2mA F7#k.
MR IE R 24T, VM 2R 28K DVDD 5] 5% 2 GND.

DVDD #iH AR RAE N 5V. 24 DVDD LDO Hiifi f#Eid 2mA i, fr d k2 538 T %

— |+ |.’_
—
1 DWDD SV I'I’f'-

I T

: T
i -

& 7-15. LA R R A

SR BTN L UK A B T (B Mx. DECAYx B¢ TOFF ) |, N4 % N2 5] DVDD 5| Bl i A 2 46
FaJkat. RN VM 5] sk T HEARAL AR |, b5 AT - DVDD FES 2 |, A SN FHiH
B2 . 1EAS% | @ P A 3L 8 R R FL Ay 200kQ.

15 271F% nSLEEP 5| 4% DVDD |, 75 W #5441 K Gz & o1k R H MEAR A 2
7.3.9 B, =PRIV S5 R
7-16 &7~ 7 MO, DECAY0Q. DECAY1 il ENABLE 3| I NZ5#4

¥

DWVDD

10pA

>
/§ §EDDP{D +
—»

B 7-16. =BG HE
K| 7-16 Sox T M1 M1 TOFF 5] B NS5 84

28 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8436



13 TEXAS

INSTRUMENTS DRV8436
www.ti.com.cn ZHCSML3B - JUNE 2020 - REVISED MAY 2022
DVDD

—

10pA —-

¥ o+

200 kQ

_... —_

L

_., —_

B 7-17. Y- PR G A

7-18 {7~ 7 STEP. DIR FI nSLEEP 5| Ift% N 454 .

CWDD

£

& 7-18. PRI 5] I ]

7.3.9.1 nFAULT 74/

nFAULT 5| B A FFisfam it BN _Edr 2 5V 8% 3.3V HFHE. S0 HEN | nFAULT 32 o398 8% L.
L HJE , nFAULT B G E BF. ST 5V _EBd , nFAULT 3] Bl st — /N R 2% 8 % DVDD 3|, %}
T 3.3V EHi, g H— NN 3.3V .

Output
Es

& 7-19. nFAULT 3] i

nFAULT

7.3.10 fR4P LK
DRV8436 28F ] 52 4B 1k R . A 2R R K i HH Rk v A 2 i A
7.3.10.1 VM X /& #{5E (UVLO)

Tew At R VM 5B d R R S YR E R () UVLO BIE R AT |, stax 22 Brg % 355 nFAULT 3] EK
SN T EIXFBEN T , A RSWEER . VM RIEEMHE KRG |, KK S IEEE1T ( ML) 28is T R
J% nFAULT 31 ) .
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7.3.10.2 VCP X /& 8i& (CPUV)

Tfit , HE VCP 5|l L H K E CPUV HIELLT |, st &2 H B fi % nFAULT 5| JEI3K5h A% H
EXFIEDL R , B KRR A BORES . VCP RIEAMH ARG , S E IEW 24T ( HHLIKS) 881817 HLRE I
nFAULT 5[ ) .

7.3.10.3 LR (OCP)

BEAS FET b ARAEL R I FIR 1) R B 20007 88 o A% B AR SR B SR IR 1l YR 42 FET BRI SR o e 3t B 1) P R 282 s i)
i tocp , MPKSEEFIAN. H #7910 FET 6% nFAULT 51 BIBRSh AR T, EXFE T |, B 228 R SR
Ao MR A IEPFIA R A N IEAT - SRR B 3

7.3.10.3.1 B2 %6H

2K DRV8436 1 ENABLE 5| B N HI-Z ( &Pt ) |, A Re e oeWiti=. AT , OCP HifE
WS 2% HAH S L 358 nFAULT 51 RS NG EESE . —H OCP 4414 F% |, #%4F 476 N A nSLEEP & 4 ik &
B LR E IERIZ1T .

7.3.10.3.2 A3 ER

WA DRV8436 (1) ENABLE 7l 2% DVDD , A feik# H e Eilf . BT , OCP bl <5t H
FHSH H K nFAULT 51 ERS AR AT . R tretry I LM S0 R )G |, 2306 HBh IR E IEH 8T (B
HLURBh 28 4T R nFAULT 5180 ) «

7.3.10.4 #FKH7 (OTSD)

S AR R SRR (Totsp) » MIS22H H MR AT MOSFET 28 nFAULT 5| BIBKZ AR P . 7EIX
MO , AT R FEA BOIRE . OTSD & H ARG |, SRRk ZIEH 21T ( ALK Bh #3217 H A nFAULT
L% ) .

7.3.10.5 HEFFL
£ 7-8. BIREFAFICE

L= *4 EE HiRMmE  |HHF iV ERS SRS B e
VM X JE (UVLO) VM < Vyvio — nFAULT g EE| 2 H % H (V‘??E\S/g)) < | H3h : VM >Vyyo
CP XJE (CPUV) CP < V¢pyv — nFAULT % H TAE TAE I{’;ﬁ CP > Vcpyv

ENﬁE;E =| nFAULT | T T4 T Ytz
- N
e oo SVABLE=! oAt | osgm | T | T | T | BSER terry
17 (OTSD) T,> Torsp - NFAULT | %% 5] Lf re | H ZibT:HI;;TTS%TSD ;
7.4 BAEThREE

7.4.1 EEIR#ER (nSLEEP = 0)

DRV8436 #4144 if it nSLEEP 5| SRS S . 24 nSLEEP 3| N K HFHT , DRV8436 48144 i N Ih#E
MEARAE R . fEREIREIN N | S22 MrE N3 MOSFET Jf HAAF %2 . U 4i7E nSLEEP 5| Fi R 2 5
it 2k tg eep MIRE |, #8404 AEE NEIRBE R . 405 nSLEEP 5| 78 N B , DRV8436 #3f4:4x 4 3B H HEAR
1. UATELRIT twake IR 25, #8404 REET X N AT HE 2%

7.4.2 21X (nSLEEP =1, ENABLE=0)

ENABLE 511 A -5 F 844 DRV8436 #3F i)y . 24 ENABLE 51D | it Sk sh 234 DL BHHTIR
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7.4.3 TfE# = ( nSLEEP =1, ENABLE = Hi-Z/1)

24 nSLEEP 5| A= . ENABLE 5N Hi-Z 8, 1 H VM > UVLO i} |, 2t NisiTHE . WaifE &t
twake I Z 05 , #8404 BeAr 5o i N AT HE 45
7.4.4 nSLEEP &7k
A e ATl L PR nSLEEP BR#FiE BR . 2Bk i 95 B L UAE 18us £ 35us Z[A]. U1 nSLEEP R FHE 1)

I IAIE 35 us & 75us (8] , MISiERRikhs | EESIFATTRES R , AT REA KT |, ik 7-20 froR. 820k
PRANTE M FRL iy 2R L D RE AR R AR

NSLEEP

18 s

35 s

|

75us

-—

7.4.5 DR A

* 7-9 XFIhRe AT TIC A

All faults cleared,

. ~ —wa—All faults cleared, device may or may not shutdown—mie—
device stays active |

& 7-20. nNSLEEP & Azl

# 7-9. ThReBEUL S

Device shuts down (goes into sleep mode,

faults cleared by default)

%45 [ A= H #F DVDD FafE# | HFZR anis puik:zy
e A 5K 4.5V < VM < 48V nSLEEP | = 0 e e 2 2 2 A5
) NSLEEP 7| = 1 - . ) . -
(3 4.5V <VM < 48V ENABLE 2/ = 1 TAE [ {f: TAE CAE TAE
NSLEEP 5| = 1
25 4.5V <VM < 48V ENABLE 2| = 0 2 TAE TAE TAE TAE
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8 7 AISEI

&1

PUR BB 2 BE BANE T TIAR | T AR R e 6 vk . T % 7 R AR STl & 2L

TG TN &0 NIRRT S, DU IR RS REIE R .

8.1 MAfE R

DRV8436 & f4H T~ XUt A it 4 1 .

8.2 AN A

PN BcTE i R R] TG & DRV8436 #3 /.

27 26
e NSLEEP |4—
0022 yF 28 25
[ ENABLE f¢——o
1 24
VM —veP DIR {¢——
l 022 pF 2 23
+ D M STEP l¢—
0.01 yF 3 22
g PGND M1
- 5 21
AQUTT DECAYD
Step é* G DRV8436 50 pvbo
Mctor/ S AQUT2 DECAY1 |——>
9 19
F’mj— BOUT2 TOFE
10 18 Ve
BOUTA Mo
12
VM €77 PGND VREF Rrer
| 13
, VM NFAULT
4 15 10k
GMND DVDD T Rrer
100pF|+  0.01pF DVDD  0.47 uF

< <&

K 8-1. #RIN F FFE ( HTSSOP #3% )

2
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0.022 pF

24
23
CPL EE—
22
NSLEEP [¢——
21
DRVOFF |¢——
20
DIR j¢&—
19

022yF ——
VM é %
_!_ ! VI STEP |[¢——
0.01 pF 2 18
g qi PGND M1 DVDD
3 17
- ACUTA DECAYO
é . 4 DRV8436 16
ACUT2 DECAY1
5 15
ij BOUT2 TOFF [——
[ 14
BOUT1 Mo
o o 9w 2
5 = e x ¢
o = [im} [= >

[m]
z
V]
hlu: @ o

VM

VCC

100 pF| . 0.01pF| 047 uF__
& 8-2. AN K ( VQFN 3 )
8.2.1 Bt ER
% 8-1 HIH T RGNS L.
% 81. &itsH

BItSH HE BIE
R L VM 24V
AL Se 4 FL P RL 2.6 Q/H
AL R4 H sk L 1.4mH/AHH
FL A5 kA 0 step 1.8/
H At i3 ) Nm 1/8 it
H b LA v 120rpm
F i i FLR IFs 500mA
8.2.2 AT RE
8.2.2.1 H B HHE

BB AR, 55— 20 55 B E I 75 1 AL A RO 200 o Un SR H Am B 75 BEE R el W AR IR N fstep
M7t STEP 51, iR HAR UL & , WAL S IERe . 150 ER AL RT LASCRR H ARl id .

AR T PTR RALEE (v). BOPEZ0N () MTEBLEEREA (0 step) RTRLHT ftep

Vv (rpm) x 360 (°/rot)
step (°/ Step) xny, (steps / microstep) x 60 (s/min)

Fstep (steps/s) = 5
(1)
0 step MIME 2T 20t LML A 3R o BN T pL L
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X+ DRV8436 , bt ti MO A1 M1 51l E , ATLLZ %K 8-2 WAl (AR B . oo , flia
EECTAR AR AR, (BRSO R , HE B R fsep 4 BESCHUARIR B AL .

*® 8-2. WP EHRE

Mo M1 AR
0 0 100% IR A 42 1k ( WIAEEhRE )
0 330kQ % GND | 71% LI 4z HE ( PIAHJRIRHE )
1 0 EPEH 112 35
Hi-Z 0 1/2 i
0 1 114 5tk
1 1 1/8 Fi
Hi-Z 1 1/16 it
0 Hi-Z 1/32 i
Hi-Z 330kQ £ GND 1/64 L ik
Hi-Z Hi-z 1/128 it
1 Hi-Z 1/256 it

Bln , HERNTE 1/8 Hub il T SEl 120rpm [FEE , HENUS AN 1.8°45.

120 rpm x 3§O°/rot _ _32KHz
1.8°/ step x1/8 steps/microstep x 60 s/ min )

Fstep (steps/s) =

8.2.2.2 B IHT
AN RN (Ips) AEAE SRR KB . XN ER$T VREF # k. VREF 3] LR VFH
KHE N 3.3V. DVDD o] A il it B2 B2 21 VREF.

TEGREANE] | Ipg 7€ T SR FUD R BRI BIE (Itrip)e Irs (A) = Vrer (V) 1 2.2 (VIA)
&
lps FELIRIE DA ZIEAE T TR AZ , DA AL AT . VM 2 AL E | R & H LS4 HFH. .

VM (V)
R (©) + 2 x Rpgon) () 3)

lrs (A) <

8.2.2.3 FHA

A AT E R B R , R 7-6 Fram. Vg s SE 2R i Ry 5 F T R 5 00 [ o I ) 6 Wy = AT
W, XERE AT B )G, A B IA B R TR (Itrip) I, 2 ESTE topr IHAIA — B 5%
HET )\ FhERER —. topr 25, FHEKB BITEE .

8.2.3 DA &R
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& 8-3. % REIRIR SUBAEHIZEW T 1 1/8 b it & 8-4. BB TAMRBN AT T I 1/8 bt
& 8-5. & AL HMR LB HI TR T 1/32 bt &l 8-6. % RE AR ZIAZER T 19 1/32 Hupik
& 8-7. % BEIA R SCBAE I ZE I T i 1/256 TPt &l 8-8. & AL IR RBNSTIWR T 1K 1/256 b ot
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9 F M H
1735 5w 2e MR R TRYI B <E Y = oo o= L AN R (k= Ay

9.1 ThE ik

SINRRAFE = A F B AR - FIEAFE (Pconp)s FFRAFE (Psw) FFEAS LIV FE S BN TR BFE (Pg)-
9.1.1 SEH#E

NP NERMEIN S , EREAE @ — A B E N FET A5 — A BV FET. SEBFE
(Pconp) BT HALRIX R IR (Irpms) AR =10 (RDS ONH)) FOAEAN (Ros(onL)) RISERMH (TR ) .

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(ont)) (4)
TEARI A i e L R N F p |, @R E AR

PCOND =2X (IRMS)2 X (RDS(ONH) + RDS(ONL)) =2x (OSA/ N 2)2 X (045 Q +0.45Q ) =0.225W (5)

#iE
A7 2 EERR T S AR AR L, DR il B2 4 2 3 S s AR ) FET Si@ Pl 4075 SE HERf
Wt A, WSS DR FET Sil e R FE 0 .

9.1.2 FFXHiuFE

i PWM JF a4 538 il (1 Th R RFE B T B 123K (tgr) FEIEHLE . B 7R BRI PWM JF 4R . B4 H #fF
LE b FH s [E) R0 R B 1) N TR SR T R A =R R

Psw_rise = 0.5 X Vym X Irms X trise_pwm X frwm (6)
Psw_raLL = 0.5 X Vym X Irms X traLL_pwm X frwm (7)

triSE_PWM i traLL PWM YT BOEAME Vuw! tsre BFRIEARNSF 250G | Rk PWM 4% 30kHz , NI|%&F
H 45 N I FF AR

Psw_rise = 0.5 X 24V x (0.5A/ ¥ 2) x (24V / 150V/us) x 30kHz = 0.02W (8)

Psw_raLL = 0.5 X 24V x (0.5A/ ¥ 2) x (24V / 150V/us) x 30kHz = 0.02W )

5Dt AL IK ) 28 B B R FE (Psw) B, B LA 18] FF R 37k (Psw _Rise) R B Bef (] FF S 3 6 (Psw_FaLL)
Z AP

PSW =2X (PSW_RISE + PSW_FALL) =2X (002W + 002W) =0.08W (10)

#iE
ETHITA] (trise) AN BRI TA] (trar) FOTE SRR T IR AR MY (tsr). ST 2Bl FRIE LS |
IR AN G RS AR T AR AL

TFRIFES PWM JFREFRIELL . — /NS A ) PWM SREZAG IR T i YR R . FBLER R I R
FL Bl A5 L T AN S I N T R LR (% B TR LU R R 3 A T 5 )

9.1.3 H TS RGBT RRFE
R 0 S LR D R A E T S A SR S o

Pq = Vym X lym (11)
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FRNAARAE , W45 :

Pq =24V x 5mA = 0.12W (12)

#HiE
THEHHAS D240 R 75 B A0 A LR AR IRt () , IR T A s e L RLEE RN B AR

9.1.4 BIERFE
TEH S DA (Pror) I, /R HAE N FIEHAE . JFRPHIREMERS IR AEZ N |, W FPR
Prot = Pconp + Psw + Pq = 0.225W + 0.08W + 0.12W = 0.425W (13)
9.2 BHFRME
WHR A ETIR T Ta R IIRBFE (ProT) , MR (T)) MTHHEARN : Ty=Ta + (Pror X Roa)

fE—/f54 JEDEC bt 4 72 PCB 1, RH] HTSSOP 3 %e i (¥ 45 EIFBEHME (R ya) A 31.3°C/W , TR
VQFN 2 Uy 41.3°C/W.

RIAESIEE Ny 25°C |, U HTSSOP 3414515 K -
T, =25°C + (0.425W x 31.3°C/W) = 38.3°C (14)
VQFN 2545380 -

T, = 25°C + (0.425W x 41.3°C/W) = 42.55°C (15)
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G YIS AN

A RITE 4.5V 2 48V FIH N HEH IR (VM) YERE W IER TIE. DATEE VM 5] A CE — AN EE BN VM
(f] 0.01uF MG HIZE S | %A E R RESEITZ3E. Ah , VM FOAZ0E — SR R g,

10.1 RZEEHE

R&EEENRTRKREEHELENBRGERTHREERE. FHEZHREEHFEE 6 MK , HELSETE
FIX SIS A R B R .

TR R AR ER R TS ME R |, O

UL AR St i 75 1A 5 e LR
FL ) L AR HLUR T B
PN AL 2R 49 2 [ 0 A R R

RS B L R AT
A RAIER (A RIER. TR B, Sl )
AL 20 77 72

PRSI FEL ALK Bl 22 48 2 18] ) F SRS R ) PRI TT A LR AR AL KR R o AR R IR R A RN, R GUR AR AR
MR T 2O UL AR R LA A B T R R A N . A6 AL s 2 (R B AR, LR R OREFARGE | AT RAER
AR L.

BHRFOE T o M BUE |, HFZEIAT RGERIM R 2 D& R A B A

KA A AAUE BN T AR, DR LR RE R ARl 45 BRI SR AR JEE

Parasitic Wire

Inductance )
Power Supply * Motor Drive System

™M i

<+> +] 1 Motor
— T Driver
: A
GND
_ \
Local IC Bypass
N Bulk Capacitor Capacitor

Copyright © 2016, Texas Instruments Incorporated
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10 fi |5
10.1 fi B8

J2AE ] — AR LAY 0.01pF HAUE ko8 VM [k ESR B & 55 % LA 4K VM 51155 % 2 GND. % HL%
e ML AT RESEIL VM 51 IETECE. |, JF I8 55 58 A 4L B - T 5 85 F GND 51 i+

WAUEFBUE RN VM R B AR VM 555 8% 28 . 1240 nT DUR R A 35 .

WAZRAE CPL 1 CPH 51 Il [ & — MK ESR Ml A dt o WU — N A B 0.022uF . AU LN VM 1Y
LA A R UL PR AT RESEIL 51 I -

WAHE VM R VCP 5 A [ FCE —M& ESR PR i as . fBUE — i {Ey 0.22pF . e LN 16V 1)
LA AR R UL PR T e SEIL 51 IR .

IR ESR P % A #4345 DVDD 5| JI55 B et @ WA — /N HAEE Y 0.47uF |, € RN 6.3V THLE
Ao RIS I A SRS AT RESEIL 51 MU

R AR B 0 S04 12 3 R e it s
10.2 i Rl

& 10-1. HTSSOP 7 Rl
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0224F 0022 pF

4k E

Era _E-)Eum HF
oo 1 . ........... ) El<—
T | O O: | mmme—
« | =3 S O O -
«< i | mmal QO Q Q: | e
« i OO0 |mme
« | | Em D «—
¥ “‘: \n_m pi_l |-. .-| E“TEF E
_5_55 e
.00 NV\‘%
&l 10-2. QFN #i F~
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11 SF ISR SRR

11.1 SRS
11.1.1 FRCRY

THZ T ARSI

FEIAES (T1)
HEMAEE (T1)
HEMAEE (T1)
M (T1)
HEMAEE (T1)

, LA FFE NG P 1 ] g e 75087 F AR S

. Q148 B PS5 -F 7 2 AL SN A 5

, Q17 (& /H DRV8xxx iz He A6 i N AR 5
. B E) 7519 T FEN P AR

, H IR RS O R S

A ES (T1)
HEMAAE (TI)

T LI ) a5 L D E (EN IR
B PLAE 5 s A i 75 FSE AR

11.2 BSOS EHTE A

BRSO S RHEA , 1§ AR ti.com.on ERYESAF dh SO B AT A ) A ZEREAT I
oS B SEH . ARENEAEE | I EE M OISO S BB P sid k.

11.3 #E X E VR
11.4 Hts

PR B bR N 5 B AT & B

, BT AR 2™
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12 HUB. BERATHTIEE R

PUR DU A S AU AR AT . XS5 B f i A AR T I ol B . Bdim iy 225, A SHATEAT
HASR SR BEATIETT o 75 FRES H R F 0) B8 ShiAS , 338 20 Bl 22 00 B A2
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PACKAGE OUTLINE

PWP0028M PowerPAD " TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
@ 62 TYP
PIN 1 INDEX
AREA f 26X
— =
— ——
— — j
— —
— —
— —
56— —

NOTE3 | —
— —
— —
— —
— —

14— =
15
28X 0.30
B 45 | 0.19
43 [¢[01@[c[A[B]

SEE DETAIL A

i?/“\ (0.15) TYP
\‘7// j‘

2X 0.82 MAX
NOTE 5
14— —115
— r 2X 0.825 MAX
1 NOTE 5
==
—d Y —]
— — GAGE PL
405 — —
3.53 —] '\\:]
— = THERMAL
— —  PAD
— T —1
— — DETAILA
—] — TYPICAL
) — —128
le3.10 _ |
2.58
4224480/A 08/2018
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-153.

5. Features may differ or may not be present.

i3 TEXAS
INSTRUMENTS
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EXAMPLE BOARD LAYOUT

PWP0028M PowerPAD " TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
(3.4) —=|
NOTE 9
3.1)

METAL COVERED

28X (1.5) SEMM /" BY SOLDER MASK
f 1 I L ””” vl
| " !

2ox(048) [ | - CI02 e pemaus
J:;j I I |
(R0.05) TYP s T -
| | |
B i[o ol [IB‘
26X (0.65) E ! T @ I)s)
S I G SR 1 s o
o b ol L _ NOTE 9
SOLDER MASK ! | % (1.2) TYP
DEFINED PAD 1 (L ol .
\
/l\

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK‘\ /  OPENING
\f 777777777 N
EXPOSED METAL | TT——EXPOSED METAL
0.05 MAX 4\& 0.05 MIN
ALL AROUND ALLAROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

&)
&

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X

SOLDER MASK DETAILS
4224480/A 08/2018

NOTES: (continued)

. Publication IPC-7351 may have alternate designs.
. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).

. Size of metal pad may vary due to creepage requirement.

Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.

i) TExXAs

INSTRUMENTS
www.ti.com
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EXAMPLE STENCIL DESIGN
PWP0028M PowerPAD ™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(3.1)
BASED ON

0.125THICK | —METAL COVERED
STEFCIL BY SOLDER MASK

N
©

|

(4.05)
BASED ON
0.125 THICK
STENCIL

|

iR R

15

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 347X 453
0.125 3.10 X 4.05 (SHOWN)
0.15 2.83 X 3.70
0.175 262 X 3.42

4224480/A 08/2018

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.

i) TExXAs
INSTRUMENTS

www.ti.com
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
DRV8436PWPR ACTIVE HTSSOP PWP 28 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 DRV8436
DRV8436RGER ACTIVE VQFN RGE 24 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 DRV m
8436

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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GENERIC PACKAGE VIEW
PWP 28 PowerPAD" TSSOP - 1.2 mm max height

4.4 x9.7,0.65 mm pitch SMALL OUTLINE PACKAGE

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224765/B

INSTRUMENTS
www.ti.com



GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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RGEO0024B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

. on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 25
78% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Motor/Motion/Ignition Controllers & Drivers category:
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