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PRAF L BR
VM T, UVLO T % 4.1 4.25 4.35
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Vepuv HL T 4K VCP T[4 ; CPUV # i Vym + 2 \Y
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2 |twusTer) | BkirERSEE] , STEP &S 970 ns

3 |twysTER) Jikvh et 1), STEP ik HL 970 ns
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6.7.1 #AK: (continued)
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7 VE4N

7.1 R

DRV8434S & — 3k H T XA D it e ML SE B FE ML IR Bh 88 U 5 2 o iz iB it SE B A~ N Y78 )% MOSFET H
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A8V 8 FEIE FEL VU Rl . AR L A 4A WEME . 2.5A T ETREL 1.8A YT (rms) 4t FEL . SERR AR
AT AR RO TR R . IR AL R A PCB #A M RE

HEh A FL Y STEP/DIR #2101, AT Gk AR 45 i) 25 5 2D a ML J7 VR0 3R E0R . N30T 3t 4y 2 88 ] AT &
WO EE | TR AN A R A R T . R RSB Ak, B 1740 1/8. 1/16.
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DRV8434S $ L% GE I T i . E S —Fh QUHT B 2L | BEYS B 2 DLSZELH € 0 H T 1
B, MIAZHE. HEAPEEHE . BRI EL RN IR . E 3l A S0 2 ) A B T 28 56 W i TR) S0 Fe e da il o &
DA K PR st/ B WL S8 2 i B R B o 1 3 1P 0 30 4 3 0 A 71 e 2 W e [ s S DR R sk 1 3 L 58, AR K
B s/ L SR FE IR AR L, RIS SE BRI Rl 43 B /ML I E B 3B D BE i TR . [ T CAE A B Bl 2 B
W2 A, DRV8434S b AL Se i 32 ygibi =0 (Sl ve & AR & 3508k ) »

I DAC Dhfe 42 il 45 Jo /5 7 VREF FLT = B R RT 55 4 fRf . AN 7 28 i R R, vl (i e A
SIRIT HFEHE DAC , %5 51 A Fo VR 1) 5508 1 B AR L R R FEOR T 8 R G ThAE

LA P R 3 B P O P B AR T RN B R . B BT T KRR R SRS R Y. RABLIE
M TIFEREAR LR, | DAEE A SRy L HL 5 T
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0.2 yF Power 4[|.4_ *
Lver M1 4 aoun
CPH Charge - *
J_ Furp %7 r ||—
0.022pF [ Current !
T erL Sense
| cate Stepper
Eeiees Wi Il otor
DvDD oDvDD
J_ LI Requlator [% 4'!1- Y Y
0.47 |F = [ AOUTZ
L = -
PGMND
Digital 7
Core — J_
Contral
Inputs [~
Ei} g EEielR
-
|
La ¥ | :j
5P| Current |
Sense
o i
Indexer i
veno Drivers
>
== BOUTZ2
_‘.'
I T r'y L1
2
Protection
R 1 PGMND
- |
Overcument JT_ vices
Undervoltage é
Overtemperature [ LAPAULT >R
|__E "~ FALET.
VREF Open Load
Analog
[
Ll PpPaD
7.3 #¥ME Ui
# 7-1 FIH T DRV8434S B LEMHELE AN o
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R 71 SN AL

i Cl): 51 2 iy
Cumt VM PGND PIANBUE LB A VM B XTR 0.01uF e s
Cumz VM PGND HE LY VM K28 B A
Cvcp VCP VM X7R 0.22uF 16V W&z 4%
Csw CPH CPL BUEHE N VM ) XTR 0.022uF iy % 2 2%
Covop DVDD GND HZN 0.47pF & 1uF 1) X7R 6.3V % 7548
RnFAULT vce ™ nFAULT >4.7kQ HLFH
Rrer1 VREF vce FH T BRI e R PR . 723Y : Rrepq M Rrepe BIEBE AR T 50kQ.
Rrero ( A% ) VREF GND

(1) VCC Aiz#k L5 , B nFAULT #5% VCC Hayii i 1 4: ; nFAULT wlfg <4k -4 %) DVDD.
7.3.1 B BEHEHLIKE) 3 R BUE
A LIRS 8 P DUIE S DU = MOAS [ ()t F A e 07 SR AT 70 28 1 Il ST iR A .

7.3.1.1 I&{E B dlied

o 1R & P U AE RS2 I TR ORI R T BIME locp AR VEAR FLUR RS AR TR A RS e ik e, 1 dn 24 %) Ao 2
FEEE, B A S HARE RN . B, locp HIEC/NMETRE TP 3 ALK A% 19 UEE R AUEE . X T

DRV8434S , RN HL M I HL I A E 1 N 4A.

7.3.1.2 B 7 IR R BEE

Bri (P8 ) M B SR A R B RRR R D o DT R AR AR BB R G h Rpgony ETHATR RS ], PWM
PR, BRAEERAS HIRAT 25°C IR R B AR RE TS . SEBRAG Y 7 AR FLIR AT AE TE SR |, EAARER R TR
WESIRE . X1 DRV8434S , FAHMF I TR B AUe E N 1.8A.

7.3.1.3 K EFEBIRAVEH

AR A T ROP I IR X R BOE TS .l T IESZ SRR S BT AR AR A 5%, DR B B A R At R A
MRV R E « X T IESE AT |, AR BIRAUE ERLIN V2 x [jus ; W TRHBRETE , ZEKRKLN lrus

(&bit) .

Output Current

Full-scale current

Step Input

B 7-1. SEEMH IR R
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7.3.2 PWM HHLIKE) 3%

DRV8434S BB WA 4 H rIkahds , TIPSt LA 5e2E. B 7-2 BoR TiZ BRI T HEE .,

xOuUT1

|
i ij

Sense
Microstepping a_nd Gate VM
Current Regulation |—m Drivers
Logic
xOuUT2
L d
Cumrent
1 sense
PGHD
& 7-2. PWM HHLIXZI 23 A HER]
7.3.3 b AR

AN B S AR 2 A D . SPI A A7 AR ) MICROSTEP_MODE A i & A1 i A5

X, Wk 7-2 .

R T1-2. Wob#HERE

MICROSTEP_MODE PR

0000b 100% HEULIIA A ( BAHREIRE )

0001b 71% W22 ( B EE )

0010b AEIEIR 1/2 2Lt

0011b 12 H ik

0100b 1/4 Bk

0101b 1/8 # ik

0110b 1/16 ik
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£ 7-2. PR E (continued)

MICROSTEP_MODE SRR
0111b 1132 it
1000b 1/64 it
1001b 1128 it
1010b 11256 43t

FT-3RRT A (7T1% B ) « 172 B3t 1/4 B3R 1/8 B HEE AT RAS AN R A 3E 7 1) . S & e
HEr HE R A G AR [F] A 20 . AOUT HL AL HL A I IE5% , BOUT HLR A B AKX . 1F IR B AT KB I A
xOUT1 5| iy A1 xOUT2 5 B H HL iR -

£ STEP M NWIREA ETHIY , 70 LA s BIRME 10 —AVIRZS . J5 %M DIR 51 JIEH & i Pt AT o Wk
DIR 5BV ARAR T, PR AR B o

NOTE

TES R, RSB |, W5 FEARTE STEP fil & BB HEN T — /N RCIRE |, DAE LT
(20 B B E

WIGRIIHGIRAS & 45° ML, XTI 58 71% Wl ERER . REGaE bl)E. BEZEREE S
iR HH R NRAR 0 AL R NZRES -

R 7-3. FXTHEFFBHE T )

118 3 114 33 112 3B 2353 T1% ??%’éggﬁﬁw) '??%’éggﬁm A (%)
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
20 -56% -83% 213.75
21 1 6 3 -11% -11% 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
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R 7-3. X HEIAZH T F (continued)

S B | A 12 B A T1% ??ﬁ;%;gﬁbh) E("?’%’éggﬁw) s ()
26 -98% 20% 281.25
27 14 -92% 38% 292.50
28 -83% 56% 303.75
29 15 8 -71% 71% 315.00
30 -56% 83% 326.25
31 16 -38% 92% 337.50
32 -20% 98% 348.75

R 7-4 BoR T HA 100% WEERRK 2P T . ZAOPHER U ELEA 71% it B UEAEE 2 I H
RE , (A LR T m] SR B0 o i

£ 7-4.100% HR L5 3

. AOUT Hift BOUT Hijk ()
a3 100% (HREEH ) (WREHIH )
1 100 100 45
2 -100 100 135
- 100 100 225
2 100 - 100 315

R 7-5 BoR TAREIS 112 Wt BedE. XM HIER 172 i

BATHAEE Z IDAE , (EAE R L T TR

P v R
& 7-5. JEEIF 1/2 SR
AEAEER 112 533t AOUT Hi i BOUT Hifi A ()
(WHEEED) (WEEESL)
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 0 270
8 -100 100 315

7.3.4 @3+ MCU DAC %% VREF

FERELEREOLT |, AR AR BE R R AEVF 2 AN MEZ R 224, AR g T LI R A
PR VREF SIBI LT, DUSE o AR L

AT ME R S

FERXF AT, B85 DAC HUE MmN , iy BRI i ok g . O fRIEH 21T , DAC B4t A

3.3V,
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Controller

\ VREF VREF
DAC Analog
i Input

& 7-3. it 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
& 7-4. i@t PWM % E#%H] VREF
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7.3.5 BFEY

Mz LG K R > PWM AL T BB REAT IR . 2 H Brgla I, s SR i b @ i & -
Th, AZE AR T S S A AN AR K SO B3R . 2 HL A B R T BRI, AR A\ T AR
QBN B, 2R S Fr LS (A B+ TOFF 2r 47 &5 B B AT I 3 Jaisi oo SR W (8] 25 3R )5, FF 3588 T H
B, ITFaE 5 —4> PWM {3

Motor Current (A)

-
k J

torr

B 7-5. BRHTHIRTE

PWM 5 Bl EE A a8 % B, iZ EL o W I S5 228 MOSFET JBEA FEL IR AS I MOSFET Wy i) FEL K . FELIAT
Kl MOSFET i FE v e i Bh 47 (B, 1% FE M fE /2 FE A 30 IE 52 AL DAC ff H , HL it e e 3 vfk vl At il i
VREF 5| i) B 3E 4T B - 1bAh , TRQ_DAC 37 A7 8838 AT LAHE— 25 8 15 S vk fE I .

D RESC 1 o SR R R A Y A

v (v V. (V)< TRQ_DAC(%
rer ]XTRQiDAC(%}: rer (V) — (%)

a7y - 132(V/A) )

TRQ_DAC i SPI 2FfE 8837 H%E . 2 7-6 FH T ARSI 4 i bR A .
R 7-6. {155 DAC & E

TRQ_DAC BiirE (TRQ)
0000b 100%
0001b 93.75%
0010b 87.5%
0011b 81.25%
0100b 75%
0101b 68.75%
0110b 62.5
0111b 56.25%
1000b 50%
1001b 43.75%
1010b 37.5%
1011b 31.25%
1100b 25%
1101b 18.75%
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# 7-6. {145 DAC #% & (continued)

TRQ_DAC H¥iirE (TRQ)
1110b 12.5%
1111b 6.25%
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7.3.6 ZEPRAER

£ PWM HLFEHT IR, K58 0 H ARSI i id Al o4l , EEERE] PWM RS EIE. & 7-6 [T5H 1
TR TR L.

R R A, H frﬁﬂfﬁiﬁﬁﬁﬂ’]ﬁi*?iﬁ PR T ol B T A . AE PRI IR AT, — Bk
PWM ik i BT, H M <0l S@xH il i) MOSFET B TIRAS R | (SR it R it al. BT R4 H it #%
EE, RIS, BBkt — 2 MR m s . & 7-6 MTIH 2 iR 7 RE RS, 7218
AT, JEE T H AP AP MK MOSFET SRSEELGEAL R A 830 . 18] 7-6 BT H 3 Hh BoR 1 X A%
Uio

VM
i f i PWM
! ON PWM OFF
— —a— LR . N
i
il' : Slow Decay ___a-/ _*——h_——____
A F 3
E i ) H|_
T I
b (T - L 'DDI’I'."E Currant /
*OUT — j'Y‘,n'\: ' :1" ®OUT2 k2JFasi decay (reverse) Fast Decay
S (B (_\ 3) Slow decay (brake) /
i - — _@ B T [

Mixed Decay

EAIN R
[ v
4]
bl
L4l
-

L -] -

11

'
=1

TBLAI
TOFF
Itrip
& 7-6. TR
H DECAY &7 a8 RiL LI, Wk 7-7 fos.
R 7-1. ZRAERRE

DECAY _EFHrER TREHHER

000b MR TEIR PR
001b 185 5 UK TR S ¢ R 30%
010b T B U RSN - B 60%

011b PR PO R
100b TRA TR 30% IRGEEM ;B 30%
101b IREFE, : t 60% TRETE 1 TR 60%
110b HEEMR BN EIR HRETA B A IR
1M1b (BRI ) (il Eatl B Re AR SU AR

B 7-7 E T ETPRUTR R 0 T8I A S o, SR A BT A D BE R v B ORI | R TR R
LSRR B E IR A . EAPRENMARIERS 172 DR | SR T T BBt ot B AR 3 i X
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AOUT Current

STEP Input

BOUT Current

STEP Input

B 7-7. EFHRT R BRI
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7.3.6.1 _LF1FI T [E RN 2 0 1B R0

Increasing Phase Current (A)

torr

....". eeesccsccccccccscscedeciccctccccncncdiians

[etgank> < 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
& 7-8. 18 MEHE AR

FENGE LRSI, H MR AN MOSFET 34 T-JF 5 ARES |, DAE S 3l iat P06 31

FELER) topr T, 18 TR P IR SO AR AT . (G | FEHRIAUDHE R BRI, 18 R I R BRI I () A
RERSE BT lyrip FEOF, DRI BGIN AA EIAD T o FE AR 8120 I SRS INTIN B) 45 SRS B R o T by R, G
PR IE A Z AR WTI a] | B3 R ALK N 5] 45 R IR AR T lrrip RSN IE .

AR SRR PR PP SR TA] (A0 9 ANAF AL STEP Sl A ) B dEd AR H Mg, U T 5 ok T e T3k 1 1 1
WHL , B HNLGEE B S B F AR N B LE . LR BT B 2 AR F R, AT e AR AR IR 5K T I )
ARETT L. ERLEEILT | X AT RE S ECIESAT BT . ERXMIEOLT |, WU e o
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7.3.6.2 LI RHNBRAEERR , TREBRENEREE TR

Increasing Phase Current (A)

| |
| |
I I :
| | |
| | |
! |
I I |
| | |
| | |
I I |
I I |
| | |
| | |
! I
i I |
| | !
T T
< < torr < tBLANK‘P:
| |
-

:< torr tBLANK‘P:
:4' torive ‘P: [ topve ——W torivE ‘F:

| 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 »
B 7-9. BE R & F AR

BEZRWIET | topr FFUH— BLI 8] NN POE LR |, JRJGTE topr TSRS R N oMl 2 ik TR & AN AE T F%

CERTR: 2] L51RE SO - 3T:8 =270 £ S Rl w3 = <9 T

ZAE AR AR I 5 E T s A8 T S R AR (R IR s, RO BT R s S AR . X T

NRERR , SO OR TR, N TP . 7R N R R R RRIN |, YR A 3R 0T b AS T R el T R AR S BRI
ltrip BT
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Increasing Phase Current (A)

[€ta k> torr »<€tp ank P torr >ty ank P>
: 3 :

“ torve > torive > “« topve >

Please note that these graphs are not the same scale; torr is the same

Decreasing Phase Current (A)

[teank > €— topr —> ;‘4'tB|_ANK'>:<— torr = < tp ankPE— torr —>

*—tprive _V '4' torive 'V -4' torive '*
& 7-10. 1§ HARE RN
FEPR B RIIE |, H BRI S A B0 . SRR E 0, H Wi oci |, LB I i s m il fEREREaT
PR ZE A AE T B LRI IA) A A o AR S e ] T BT R AR 1O

FELEER) topr T, PROETEIRE A IS0 B e AT AR 2o LD BE T B A e I 8] 22 LR S i e 15 %, DAL
L T FEId L L e PR 2
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7.3.6.4 _LF1FI T [E B IRBNERE Kyt & 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 & -TRE RN

RETERHAIT | topr TTURHI— BN E] A 9 BROETENL , JRIGTE topr FOTRIAIN 18] A 980 8. SR, ETF
AT Fe FL L BRI 2 A PR TR T

SRR SO 12 TR, E BRI TR o AR T PRI BRIN VR 5 S e v B AR 5 9 B PR A E F
B lrrip BT

AR SRR DR PR SR TA] (A0 9 A7 AL STEP Rl A ) B dEd L ARH 18, U T 5 ok T e 03 1 1 1
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AT, HESEHrE N MOSFET , DVDD fafk#y . M2 A1 SPI & #i 2t . WZfE nSLEEP 5| Jiifil kT %
W2 G 3 to e MG |, S84 A REHE NBEAR B . 15 nSLEEP 3| IAS My & disF | %582 14 238 H AR A
Ko WIATELT twake FTIRIZ G , 284F A BEET X A A5 2% o

7.4.2 2R (nSLEEP =1, ENABLE=0)

ENABLE 51 T8 FHEZE 8- (M. 24 ENABLE 51BN ARSI i th SR Sh 855 78 = PR AR F 4%
H. EN_OUT fthrl I T2 M thIKaN & . 25 EN_OUT iy “0” I, %y th RSh &4 78 S B AR Mo 4EH .

R 7-11. )5 T SREE ot KB 2R O R AF

nSLEEP ENABLE EN_OUT H #
0 e A% 30
! 0 0 5
! 0 1 S5
1 1 0 2
! 1 1 i

7.4.3 TAE#ER (nSLEEP =1, ENABLE=1)

4 nSLEEP 5|y H~F. ENABLE 314 1 H VM > UVLO i} |, 284853 N TAER R . BAHEL T twake 1]
25, B Re A X i AR 4

7.4.4 nSLEEP £ A7k

&7 SPI Z1E%ed i) CLR_FLT £ , Slif7 ik it vl it nSLEEP S A7k s k. 1%k i) 58 & L JiAE 20us &
40us 2 [A]. Wi nSLEEP 7t 40us & 120us [ [H) AR FHICHST , I 2iERR SR | (HE8fHA vl e Xl , A n]
e, i RIS (2K 7-22) o ZEA B SEALFTA SPI ik | (EAN 50 H i 42 ok A Th e bR
FRZS
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nSLEEP
20 ys 40 ps 120 ps

T I |
| | |

| I
I Allfaultscleared, | [ i i
le— ~ —wa—All faults cleared, device may or may not shuldmvn—bH—Devlce shuts down (goes into sleep mode,
: device stays active : : faults cleared by default)
I | I
I | I
I | I
I | \
I | |
I | |
I | |

F 7-22. nSLEEP S A7k
3 )
LhRe AT =

712008 T A IR,
R 712, RgEIC R

A EE H# | DVDD #E# HAR IR T8
s | OV M nSLEEP 3111 =0 3 3 3 3 31
e | AV EIM< T T T A e T
» 45V <VM < nSLEEP 3|} = 1 -
= 48V ENABLE 31 =0 s LAE LA LAE AR
7.5 iE
7.5.1 BATAMEEED (SPI) &S
aefh SPI RN L. 4 KFPHEME. AAd SPI ML, Ar 2 a5 M LA SR RNRS A28 . i ELR
BB 5 MCU #%#: :
© — A HIRET
o IHTEEK ZA H AR
o AT (ZAERE ) ERMZ A HARSE
7.5.1.1 SPI 53
SDI N 7K 16 i, BE LU FH
o AAMNRIEAL, W (514 47)
o SAMHEAL , A (25 13 B 9 A )
o 8RS, D (T RIEOLL)
SDO #ith ¥ 7K B2 16 £, IRETFAHAE (S1) LAl 8 L. T (R1) £FTvi Al I ZF 745 1) A 25
X Ef4 (W0 =0), SDO 5l Il L iy B e 47 4 o H AT IEAE S AR .
XFF a4 (WO = 1), MR A A7 s o H AT IR R B Hde
& 7-13. SDI SN\ HHF 74% K
IS bk & #HE
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

0‘WO‘A4‘A3‘A2‘A1‘AO‘X‘D?‘DG‘DS‘D4‘D3‘D2‘D1‘DO

% 7-14. SDO ﬁﬁﬁtﬂ%ﬂzﬁ?%iﬁ

B12 B

#®eE
B4 B3

B15 B14 B13 B10 B9 B8 B7 B6 B5 B2 B1 BO
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& 7-14. SDO HHHiE 743 (continued)

s s
1 \ 1 \ UVLO \ CPUV‘ ocP \ STL \ TF \ oL D7 \ D6 \ D5 \ D4 \ D3 \ D2 \ D1 \ DO

7.5.1.2 fHF 1 HE5#5 1) SPI

SPI AT WERMFRE .. TAESEFAEIZHIELE. SPIEBFERTET. SPlI#AEIE (SDI) XFEE 16 fiL
T, B 8 M A Al 8 fiHdE . SPI #I AN (SDO) S 8 MLIRASTTAAs , BRI 8 7 %7 77 23 4
. B 7-23 B~ T MCU i1 SPI HARIREh 28 2 18l FIEHR T 51 .

nSCS |

Al D1
SDI

S1 R1

SDO

A 7-23. MCU F# 42 M SPI %

B RO A 2 UL 2

« 4 nSCS 5| AR MK P A B TR, SCLK 5] A BUNAK T o

* nSCS 5| JI7E P Wiz 8] )y H P[] 2220 3 500ns .

« 4 nSCS 5l gk N # T, SCLK Al SDI 51 #_E R S #4420 |, 31 H SDO 5| At T =P (Hi-
Z).

WAURAE 16 D58 %K) SCLK F#A.

i S TR BT BRI B |, JRTER B BB R B .

A AL (MSB) S AT H .

W R IEE] SDI 51 I EHR 7 AR 16 A8k T 16 AL , 2 KA Wik iRt H 5 729 20

X TEr4 , TP ESNIE 215 8 A 243 < J57E SDO 5| F# .

7.5.1.3 [H T 7EEER B HIZ 1 B #ras 49 SPI

DRV8434S #3F vl IR A6 e B & 7 H: |, UIEZ M5 F—4 MCU 5 /% GPIO s AT H . B 7-24 &
I~ T A AT IR AR AN

Master DRV84345S (1) DRV8434S (2) DRV84345S (3)
SDO1/3DI2 !
M-SDO [ SDI1 C 2 5 SDO1/38DI2 []EDO3
M-nSCS [] . T
M-SCLK l l
M-SDI [«

& 7-24. TES L8P EE =1 DRV8434S #4

BRI A HZ DU U MCU #20cidls | BT =48R E © 2 #9745k (HDRx) JER 3 55l (Ax)
JEER 3 7T EE (DX).
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nSCS | |

|

|
—IHDR1|HDR2|A3|A2|A1|D3|D2|D1I—:—

SDI1 |

|

|
—|S1|HDR1|HDR2|A3|A2|R1|D3|D2|—:—

SDO1/8SDI2 |

|

|
—

|

|

|

|

|

——— s2 | st [wori [rore [ a3 [ e [ i | bo
SDO2/ SDI3

——1 s3 [ s2 [ st |romi [Hore| mo [ R2 | mi
sDo3

|

All Address bytes All Data bytes
reach destination reach destination
Status response here Reads executed here Writes executed here

K 7-25. #H =/ 2841 SPI

B PR HE S, MCU &2 DU A% A i 745 8, DLEAT =8 FEEE « 3 79 IRE (Sx) JaER 2 79hs
JJEER 3 TR (RX).

nscs | |

SDI—| HDR1 | HDR2 | A3 | A2 | Al | D3 | D2 | D1 |—

SDO—l s3 | s2 | s1 | HDR1 | HDR2 | R3 | R2 | R1 |—
& 7-26. = BFH SPI BiE 51

Pk TS A REPERNSASERGE WA MERERS RS, Zar SRS ks (nSCS) (551 1
THIVS B P 25 1 I b oy 774 o ARkf NS £ NO 2 6 £i7 %ﬂ%?mT%qﬂE’J%’MﬁFi&o TR IEREIE | &
Z AT 63 st

HDR2 %7728/ 5 4~ LSB A FEAL , MCU 1] LU F X Se v ke ff 58 A fe Bk iE B2 1 52 B vE . XA MSB |, ik
FEHWALL 1 A0 I3k,

HDR 1 HDR 2
[ o [w[w[w[me]m[w] [ o ar] ] x]x]x]~]
I . |
l I . |
v
No. of devices in the chain 1 = global FAULT clear Don'’t care
(up to 2° — 1=63) 0 = don’t care

7-27. bk

WE TR RE PR 2 1F SRR W A2 8 A SCE S, A MCU AN J5 3l B i 4 BT AR AT € 25 F
BGRRRIR S . IXAEAT DUOREE A T MCU AR R A &, IF0E R G0 BOmHf € 230 AR iC R 26 T
A MSB |, REFIATLALL 1 A1 TF 3k
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s S —— 1
| . 0 N5 N4 N3 N2 N1 NO ||
Header Bytes |
(HDRx) |
| 1 0 CLR X X X X X |
e ————————————————————————————— I
Status B{;le} 1 1 uvLo | cpuv ocP STL TF oL
Address Byte 0 RAW Ad A3 A2 A1 AO X
(Ax)
Data ?g;e} D7 D6 D5 D4 D3 D2 D1 DO

& 7-28. DRV8434S Hitrk. W&, MM HEFTHARE

AR EE AR, BT SRR PR T BUE EREE — MRSk T OREE B SRR AL E . Bl fEIX
Fi =aSAFECE S, PSP 2 /£320 HDRY AT 2 AT e s i VIS 315, 285 A% HDR2 75

IRAEPIASIRE T, Bl vl DL€ LA T3P 028 M B . RS HDR2 “777 , udls vl LARA e B rh i 4% 1 204
arfFo IXKE , BB OUR AR OGO IE A T BB L ab X b, IFSed Moz . iZPh T SEBLE AR IR | T
ALPNEETIER Z 1L 63 DTG IR SER .

XTSRS, MU AR T IR ANAR . ] 7-26 TR RIS T (R B R3 ) TS i AT A AR O A
nscs N | | /

X

SDI X | MSB | LSB

Capture
Point

Propagate
Point

X X
SDO z >§<MSB >§<LSB
| |

& 7-29. SPI £%
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7.5.1.4 JHTHITEE ) Z 1 B tras#49 SPI

Microcontroller

M-CS1
M-CS2
M-CS3
M-CLK

M-SDO
M-SDI

DRV8434S
(1

DRVE4345
(2)

nscs

SCLK Y

DRVE4345

@

nscs

SCLK 1

A 7-30. LIIFATECEEE K =/ DRV8434S 214
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7.6 TR

% 7-15 3| T DRV8434S S/ F A7k S 9 A7 88 . 3% 7-15 ORI AT A a7 A7 s ik A A0 O B PR A7 Ak o
7t , HFHARBEEHFARNE.

R 7-15. TFrEAs Rt

iﬁf 7 6 5 4 3 2 1 0 zg HihE
MR A FAULT SPI_ERROR UVLO CPUV ocP STL TF oL R 0x00
DIAG K% 1 OCP_LS2 B | OCP_HS2 B | OCP_LS1 B | OCP_HS1 B | OCP_LS2 A | OCP_HS2 A | OCP_LS1 A | OCP_HS1_A R 0x01
DIAG k7 2 RSVD oTW oTs STL_LRN_OK STALL RSVD oL B OL_A R 0x02
CTRL1 TRQ_DAC [3:0] RSVD OL_MODE RSVD RW 0x03
CTRL2 EN_OUT RSVD TOFF [1:0] DECAY [2:0] RW 0x04
CTRL3 DIR STEP ‘ SPI_DIR SPI_STEP MICROSTEP_MODE [3:0] RW 0x05
CTRL4 CLR_FLT LOCK [2:0] EN_OL OCP_MODE | OTSD_MODE | OTW_REP RW 0x06
CTRL5 RSVD ‘ STL_LRN ‘ EN_STL STL_REP RSVD RW 0x07
CTRL6 STALL_TH [7:0] RW 0x08
CTRL7 RC_RIPPLE[1:0] ‘ EN_SSC ‘ TRQ_SCALE ‘ STALL_TH([11:8] RW 0x09
CTRL8 TRQ_COUNT [7:0] R 0x0A
CTRL9 REV_ID[3:0] ‘ TRQ_COUNT[11:8] R 0x0B

35 (7 7 1) R A I g A AT E RN R BT . K 7-16 Son 7 T4 v 1a) SR A (R AR
R 7-16. 17 I ZREIARAG

AR I |8
e
R R Ex
BN
w W EX
PRE T ON
-n | EEE e
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7.6.1 REFHFH
RSB B TG Z G AR . RS FF A28 2 H i ar (7 2%

R T-17 B TR A AF BB SRS S A7 85 o 3R 7-17 TR B B A 2 A7 4 I F st bk 40 A0 A £ B 1O A7 4k 5
Tt , I HANBEE RN

R 117 REFREAHERK

Hiht HERER i

0x00 HRIRAS % 7.6.2
0x01 DIAG IR 1 4 7.6.3
0x02 DIAG R 2 ¥ 7.6.4

7.6.2 RS F /A (il = 0x00 )

K 7-31 R T EBRRES |, R 7-18 Hf LT T4

g
E 7-31. SRR AEF AR
7 6 5 4 3 2 1 0
FAULT SPI_ERROR UVLO CPUV OoCP STL TF oL
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
R 718, BERES TS FER UL
A T By RIME LA
7 FAULT R 0Ob 24 nFAULT 31 JI7E 1 i), FAULT A2 0. 24 nFAULT 51 J|IZE 0 I, FAULT
N1,
6 SPI_ERROR R Ob Fe7r SPI B | #1i0 SCLK kb2 TH1d | s s> SCLK |, B
nSCS AMEH . 75 BM R A8 Ay B , nFAULT 51 i 3Rl ik s
o MR R, HEH @i CLR_FLT fiik nSLEEP & A7 ik v & H
BRGSO E BRI .
5 UVLO R Ob Fa7 HLYR R B R AR 100
4 CPUV R Ob FE 7R WA 2 R R B A 100
3 OocpP R Ob FE 7~ i I A
2 STL R Ob RALELE LR DL
1 TF R Ob I e A 3 S T 2 AR B
0 oL R Ob P WIAFAETT M 7 S I

7.6.3 DIAG %A 1 ( itk = 0x01)
7-32 11 @R T DIAGIRA 1, % 7-19 dxf i 47 T 4.

Wik
B 7-32. DIAG & 1 FHE%
7 6 5 4 3 2 1 0
OCP_LS2 B OCP_HS2_B OCP_LS1_B OCP_HS1_B OCP_LS2_A OCP_HS2_A OCP_LS1_A OCP_HS1_A
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
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& 7-19. DIAG ‘R#E 1 FHFRFEUH

B ¥R K BRME o
7 OCP_LS2 B R Ob W BOUT 245 2 (ORI FET LA72E3E it bt
6 OCP_HS2_ B R Ob R BOUT 2t 2 HimiMll FET k47 7E it it b
5 OCP_LS1_B R Ob £ BOUT 245 1 IR FET A7 73 it et
4 OCP_HS1_B R Ob LW BOUT 2t 1 KImiMll FET b4 7E it it b
OCP_Ls2 A R Ob LW AOUT 4 2 HIRMN FET A7 7EId It b
2 OCP_HS2_A R 0b LW AOUT 2t 2 HmiMll FET b4 7E it it b
1 OCP_LS1_A R 0Ob LW AOUT 4 1 HIRMN FET A7 7EI It b
0 OCP_HS1_A R 0b R AOUT 3t 1 il FET 147 705 ift b

7.6.4 DIAG R7% 2 ( #ulk = 0x02)
K 7-33 iR T DIAG IRZ 2, % 7-20 st kit 17 744

Rz
[ 7-33. DIAG R 2 174
7 6 5 4 3 2 1 0
RSVD oTW oTS STL_LRN_OK STALL RSVD OL B OL_A
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
% 7-20. DIAG ‘R%& 2 FHERFEUH
pr FE E/%i L VN Yt B
7 RSVD R Ob RH.
6 oTW R Ob R L,
5 oTS R Ob F I ST .
4 STL_LRN_OK R 0b 6B SR ) 2 5T Bt
3 STALL R Ob R AEAE L5
2 RSVD R 0Ob e
1 OL B R Ob U BOUT L IFF B 57 380k
0 OL_A R Ob KW AOUT L ITT s 4k
7.6.5 ¥R 758

IC ¥ A A7 as H THCE S RETAF R SFFES

R 7-21 HUH T R AR AR A AU A AR AR . 3R 721 HhOR B BT A A S kSN A TR B A7 A
76, I HANBEEF RN

R 7-21. Bl A B R

Hut AP ARATR =il
0x03 CTRLA1 1 7.6.6
0x04 CTRL2 49 7.6.7
0x05 CTRL3 1 7.6.8
0x06 CTRL4 77.6.9
0x07 CTRL5 T 7.6.10
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R 7-21. | FHRWHERK (continued)

bt FERLRK i
0x08 CTRL6 1 7.6.11
0x09 CTRL7 I 7.6.12
Ox0A CTRLS8 15 7.6.13
0x0B CTRL9
7.6.6 CTRL1 #=4| & f7a% ( bk = 0x03 )
Kl 7-34 iR T CTRLA #%4il] , 3 7-22 Hxt bbb 47 17441
[SuiTEPN
K 7-34. CTRL1 55| &
7 \ 6 \ 5 \ 4 3 \ 1 0
TRQ_DAC [3:0] RSVD OL_MODE RSVD
R/W-0000b R/W-00b R/W-0b R/W-0b
# 7-22. CTRL1 &= SR FB
UAE - it R L
7-4 TRQ_DAC [3:0] 5 0000b 0000b =100%
0001b = 93.75%
0010b = 87.5%
0011b = 81.25%
0100b = 75%
0101b = 68.75%
0110b = 62.5%
0111b = 56.25%
1000b = 50%
1001b = 43.75%
1010b = 37.5%
1011b = 31.25%
1100b = 25%
1101b = 18.75%
1110b = 12.5%
1111b = 6.25%
32 |RSVD w5 00b 1
1 OL_MODE ETEE Ob 0Ob = {§f CLR_FLT £ir8% nSLEEP S ks M8i7E OL /s |
nFAULT 880
1b = OL #bats i i %5 , nFAULT £ or BV i
0 RSVD W5 0Ob {5
7.6.7 CTRL2 #=| & f7a% ( bk = 0x04 )
K| 7-35 h i s T CTRL2 |, % 7-23 xf bk 4T 1748,
IS TEPN
& 7-35. CTRL2 ¥ 578
7 6 \ 5 4 \ 3 1 0
EN_OUT RSVD TOFF [1:0] DECAY [2:0]
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R/W-0b

& 7-35. CTRL2 #&#l% 772§ (continued)

R/W-00b ‘ R/W-01b ‘ RIW-111b
% 7-23. CTRL2 #ZH|HF 7 7B

VA FB KA BRINME iEH

7 EN_OUT 5 Ob BN “0” ATARH BT I

6-5 RSVD 5 00b R

4-3  |TOFF [1:0] W 01b 00b = 7ps
01b = 16ps
10b = 24ps
11b = 32us

2-0 DECAY [2:0] P 111b 000b = $2 = 18s TE s, , FER 18 2 ok

1

001b = $E Bk , RIS 2 30%
010b = 2= M2 ik |, PHRIEA 3] 60%
011b = 1R =18 EE I, PRI PRI IR

100b = $EETR &%k 30% , PFRIES I 30%
101b = $EEIR &3k 60% , PFCIE S I 60%
110b = & RE RIS T

111b = R SuE H]

E E

7.6.8 CTRL3 23137248 ( Hhhk = 0x05 )

K 7-36 i R T CTRL3 , % 7-24 WXt biEAT T 41,

PN
& 7-36. CTRL3 ZH|&FF5%
7 6 5 4 3 \ 2 1 0
DIR STEP SPI_DIR SPI_STEP MICROSTEP_MODE [3:0]
R/W-0b R/W-0b R/W-0b R/W-0b R/W-0110b
# 7-24. CTRL3 ZHIFFa 7B
fr FB x| BRAE Ll
7 DIR ETkE] Ob A . SPI_DIR =11 , iR “1” WELHH .
6 STEP i Ob sk, SPI_STEP =1t , B4 “17 &0 Easniik—
B FMEETER, FEBAN “17 GEHEN “07 .
5 SPI_DIR 9 Ob Ob = DIR [{%HH BRBESRIN 51 B
1b = %t I8 SPI 27 /748 DIR
4 SPI_STEP ] Ob 0b = STEP i ERBEHIAN S
1b = # L EREE SPI ZF 748 STEP
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R 7-24. CTRL3 =i F A28 FE UL (continued)

(A FB

KA

BRUE

]

3-0 MICROSTEP_MODE [3:0] 5

0110b

0011b = 1/2 i
0100b = 1/4 i
0101b = 1/8 it
0110b = 1/16 Jit
0111b = 1/32 3
1000b = 1/64 i
1001b = 1/128 5k
1010b = 1/256 ik
1011b = 1111b = {{ &

0000b = 100% FL¥i 14253k ( FEARGIRE )
0001b = 71% HFEII4 it ( BARIHE )
0010b = FEFEHF 1/2 B

7.6.9 CTRL4 %4 %7783 ( Huht = 0x06 )
7-37 FiE/n T CTRL4 |, % 7-25 Hxf eib4r 74

S TEPN
& 7-37. CTRL4 #i] 5758
7 \ 5 \ 4 3 2 1 0
CLR FLT LOCK [2:0] EN_OL OCP_MODE | OTSD_MODE | OTW_REP
R/W-0b R/W-011b R/W-0b R/W-0b R/W-0b R/W-0b
F 7-25. CTRL4 =HIF a8 7B
YA FB P vt RINME |
7 CLR_FLT ®I5 Ob FZALE N “17 TERRITA B SEA . BNEEZMESEHIEN.
6-4  |LOCK[2:0] w5 011b B\ 110b ATEHE B E AN EEEAAE BN |, RIEE NIX L A1kl 0x06h
fi7 7 (CLR_FLT). 7EAABIN S5 NFk 110b Z AMOAEAT 75 BA R TR
MRS AN 011b AR AT A T F e . 1EHUER 5N 011b Z AMPAT AT
5 A AT 7 o
3 EN_OL B Ob BN “17 ] TR S A
2 OCP_MODE =I5 Ob 0b = T WIEH & S B
1b = RS FEE ) E R s
1 OTSD_MODE ®I5 0Ob 0b = T RIEH & S B HE
1b = T HIF LS FEE Ik wis
0 TW_REP 5 Ob 0b = &7 nFAULT £k R E S HERIBE G
1b = £7E NFAULT Sl st ot P i 45

7.6.10 CTRLS5 =il % /785 ( H#ihk = 0x07 )

7-38 i/~ T CTRLS =i , & 7-26 Fxf bbb AT 1744,

IdiVTIEPN
& 7-38. CTRL5 4| & 1752
7 \ 5 4 3 2 1 0
RSVD STL_LRN EN_STL STL_REP RSVD
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& 7-38. CTRLS5 %1l % f7#% (continued)
R/W-00b ‘ R/W-0b ‘ R/W-Ob ‘ R/W-1b ‘ R/W-000b

% 7-26. CTRL5 & a3 7B B

A FB 5l MM P B
7-6 RSVD BI5 00b {REE . RGN “00” .
5 STL_LRN w5 0Ob BN 17 0] T RAEA I B R . R R S RS S, AL EH )
i@@gu «On .
4 EN_STL E9iE 0Ob Ob = ZEH ARFERBM
1b = Ji FH AR AR
3 STL_REP TEE 1b 0b = nFAULT _F &4 55 JidAr il
1b = nFAULT _E B3R & 558
2-0 RSVD 5 000b R, RURZ)y “000” .

7.6.11 CTRL6 ¥ & 7748 ( Hubk = 0x08 )
7-39 F1iE/Rn T CTRLG , % 7-27 Wi eit4T 74
EETEPN
& 7-39. CTRL6 4] & 7752
7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0
STALL_TH [7:0]
R/W-00000011b

R 7-27. CTRL6 =i & 728 7B i B
(DA & Ewit] 2RIME PiEg
7-0 STALL_TH [7:0] w5 00000011b | 2k 15 53] {2 FIEG 8 iz
000000000000b = % 0
XXXXXXXXXXXXb = 1H4 1 5] 4094
1111111111110 = {4k 4095

7.6.12 CTRL7 &6 %7788 ( Hibk = 0x09 )
7-40 FiE/R T CTRL7 , % 7-28 Hxf bt 4r 74

R
& 7-40. CTRL7 =] 78S
7 \ 6 5 4 3 \ 2 1 0
RC_RIPPLE[1:0] EN_SSC TRQ_SCALE STALL_TH[11:8]
R/W-00b R/W-1b R/W-0b R/W-0000b
R 7-28. CTRL7 ¥ F 78t Bk
A B By RINME UL
7-6 RC_RIPPLE[1:0] iE9C] 00b 00b = 1% WL
01b = 2% J%4C
10b = 4% 4L
11b = 6% W4l
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# 7-28. CTRL7 Z#| FHFRFZEBLH (continued)

DA FB& Al LRI L]
5 EN_SSC 5 1b 1b = B8 ARM
0b = CAtF B
4 TRQ_SCALE ETkE] Ob 0b = KR AT
1b = AR T Hd% 2 %0 8 1) iy
3-0 |STALL TH B 0000b R BIME IR 4 7

7.6.13 CTRLS =il &7 4% ( Hibl = 0x0A )
7-41 H iR T CTRL8 , 3 7-29 Hxf kAT 7 /4.
M

&l 7-41. CTRLS =&

7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0
TRQ_COUNTI[7:0]
R-11111111b
# 7-29. CTRLS =& et B i B
OAE 3- B LI L
7-0 TRQ_COUNT R 1M111111b | TRQ_COUNT 1 8 7.
000000000000b = it+#~ 0
XXXXXXXXXXXXb = i+ #0041 £ 4094
111111111111b = {+%C N 4095
7.6.14 CTRL9 =] & 172% ( Hihk = 0x0B )
K 7-42 R T CTRLY |, % 7-30 Wt bitkAT 1741,
Wi
& 7-42. CTRLO #5758
7 \ 6 \ \ 4 3 \ 2 1 0
REV_ID[3:0] TRQ_COUNT[11:8]
R-0000b R-1111b
K 7-30. CTRLY = & A28 B i B
ITAE -5 KA ERiME PEAE
7-4  |REV_ID R 0000b SLAEIT R A BRI . 0000b 157 BF= 41T
3-0 TRQ_COUNT R 1111b TRQ_COUNT Wi 4 1.
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8 [N A A SE

NOTE

CLR R 83 005 SANE T TR, T AR ER MER S B . 2P A ST E T AR Td
TN 2P IR Bt AR RSt ThEe .

8.1 MAfER
DRV8434S T Mtk 5 k%) .

8.2 MLV A
PUR ik A2 ] AL E DRV8434S.,
77 26
CPL NSLEEP le&——o
0022yF —— 28 25
J I ENABLE —o
1 24
WF 2 23
- b VI STEP |e
0.01 pF 2 2
I PGND SCLK je—o
¢ 4; 45 bea |
ADUTA api le—
Sl = 6.7 DRV8434S 20
o/ AOUT2 800 b—»
8 9 19
et BOUT2 VDo -
10, 11 18 A
BOUTH nscs |e——
12 17
Yl PGND VREF Rezry
J é; 13 16
' VI nFAULT A —— 01pF
14 15 10ka
GND ovDD Reera
100 WF|+ 001 pF 0.47 uF
I e =
L < EE
B 8-1. faZUfSi SR EE & ( HTSSOP %% )
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0,022 uF
022 yF —— b= ﬁlalﬁl?’_
o I 1 o I._LI o
W g & & 8 5 B
=
l g 2 % STEP |e
. VI
00 WF —— 2 18
47 {]7 PGND SCLK |&——
3 17
5 §+ AOUTY S0l j—o
A 4 DRV8434S5 16
Motor [ F——
. AOUT2 G 0.1 pF
5 15
N BOUTZ V500 H 5
g 14
BOLT1 nscs [&—— vec
H 13
—
Se2 833
a a8 't =

7
4 g

g
ﬁ GND

100 4F| 001uF| 047 L.IF__\
T I 7
 8-2. JLAIR R A ( VQFN 3% )

8.2.1 BitER
* 8-1 JIH T RE WA S EL
% 81. %itsH

BitsH b v ] R
YR R VM 24V
G2V IRz E N R 0.9Q/#H
HLHL L84 L 1.4mH/A
HUHLA 2530 f 0 step 1.8°15t
F bR ik 2 ) Nm 1/8 i
7 L i v 18.75rpm
i AR L3 Is 2A

8.2.2 4t FE

8.2.2.1 JH AP FEF

FC & DRV8434S I, &% — 2 i b 52 T s 1 AL S AN RO 300 o In 2R H AR N 75 B E e, ) s R R
N fstep WITTBEME] STEP 51, R B AR AL m , WA STEse . B IR ENLAT CLSCRE B AREE . 15
7T RE 2 THEEPT R LR (v). BB (ny) FIEENLA A (0 sep) XTRLFYT fstep
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Vv (rpm) x 360 (°/rot)

Fstep (Steps/s) =

0 step HUMEE T 203 U MLECHR R P B L Lo il

Ostep (°/ StEP) x Ny, (steps / microstep) x 60 (s /min)

)

, AZBLH R LR 2L 1.8 LR BER P M e, HAr

£ 1/8 Wb RN SEIL 18.75rpm Hy#ed . LA 2 2, AT RATHE Y ftep ¥ 500HZ.

WP i B MICROSTEP_MODE % & .. b #tg mlises |, mALE sl

Fstep 7 BESEIUAH R 1) HA LA
8.2.2.2 HIHT

e LY WEREE (IFs) £2BETE—
iR 3 Frss

] [ R AR, B

S R ERHIR . 1ZE /NIRRT VREF LM TRQ_DAC WHE ,

VREF 3| F i kB v 3.3V. DVDD #] F 1@t fpH 4 s #8424t VREF.

©)

FEA BT | |pg 7€ T SR 1 IR T BE (Irrip)-
Ve (V) Ve (V) TRQ_DAC(%)
he (A) = KV(.V/A}xTRQ_DAC{A)}— L52(0/A)
8.2.2.3 HWEA

DRV8434A LL%&
HE TR o
8.2.2.4 W/ HiZe

e P SO P il 3 AR UIE AT . L

Rl IR IA B IR T R (lrrip) B, DRVB434A £0548

8 5.3, RSB 18 T

—— e
W'L._ __r'" ~ *'LL 1"&._

W R T A
-l'-.-j{-_-: : | -\-‘-h—-Fj-C'h

= ool il
| 8-4. %‘ﬁaﬁﬁéﬂ*ﬁﬁ?ﬁﬁ 1/8 b it

E 8 5. %ﬁbﬂ%&&}%%Uﬁo&Tm 1/32 bk

NS 7SN
4

> e
& 8-6. %ﬁmﬁtdﬁﬁu&%@ 1/32 bt
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I I

EEeliel L T -l il 2
] 8-7. R AR SO HIZEWE T 1 1/256 5 i3t E&s%&ﬂ%ﬂ*&ﬁ?%uﬁeﬁiﬁ

8.2.2.5 #

RN T AR IR BFE U E R SR AR
8.2.2.5.1 ThEHFE

SMDRAFEH = FEA A - FIBIFE (Pconp)s T RTFE (Pow) M HLIRTHFE R B DI IFE (Pg)-
8.2.2.5.2 @ H#E

S F1E S I AE B 0 BT 3 R B N — AR B0 FET A% — A E RS0 FET. Sl #ike
(Peonp) LU T H AL 7 AL (Irwis) WA 500 (Rosiony) B (Rosionsy) HI 3B (it 4 i
) .

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(ont)) (4)
FFER 5 iR T 3R 8-1 BRI N 1) S R AR

Pconp =2 X (IRMS)2 X (RDS(ONH) + RDS(ONL)) =2 x (2A/ «/2)2 x (0.165Q +0.165Q) = 1.32W (5)

NOTE

A SRy 2 AR T A AR RIR L, Ryl B2 2 25 S s N AR ) FET S e PH . 40 75 B8 HE
Wit S, SR R EEXT FET S il B A 20 .

8.2.2.5.3 FF X%t

H1 PWM JT A IE B DI R BRE R T IR 4B R (tsr)s FUEHEL . LTI BFA PWM JFRM . A H Hf
£ BT IRIANR B 1R Y A SRR TS A SR R 6 AT AR 7

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)

trRiSE_PWM i traLL_PwM YT BGEAME Vuw! tsre BFFRIEARN S FIZH0E | Rk PWM A% 4 30kHz , M4&EA
H W5 P9 T AR EE R

Psw_rise = 0.5 X 24V x (2A/ ¥ 2) x (24V/240V/us) x 30kHz = 0.05W (8)

Psw_raLL = 0.5 X 24V x (1A/ ¥ 2) x (24V/240V/us) x 30kHz = 0.05W 9)

TETHE 0 3t AL IK B 28 B B R 35 FE (Psw) B, BX L FHA 18] FF e 30k (Psw _Rise) IR B[] FF e i #E (Psw_FaLL)
ZHEIPAE -
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Psw =2 x (PSW_RISE + PSW_FALL) =2x(0.05W + 0.05W) = 0.2W (10)
NOTE

ETHE (trisg) AR BRI E] (trare) FOTHSEEI R T RSB R A IARUE (tsr). XS ETH 22 B8 AL IR L
I AN ST AR AR A T A2 AL o

FERAFES PWM JF AR IELE . — AN Y PWM S B T s e R . FDLER BB R LR .
FEL 1) A R A ST IR 1) BRI LA (0 T RE TR L ST ) S AT )

8.2.2.5.4 b TEFA IIE BRI DA%
PR ) S AR D R B T A R R P

Pa = Vym X lym (11)
RNFRAE , °]15 :

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

NOTE
THELERS D340 RE 5 S MR AR R (W), IAE R T ROV L I L IR S KA

8.2.2.5.5 BINEHIFE
TR (Pro) 2 SIBBUE . FFXBFAMGEIIRBEL A , W7 13 Fim.
ProT = Pconp + Psw + Pq = 1.32W + 0.2W + 0.12W = 1.64W (13)
8.2.2.5.6 AR MK
A0R SR BT Ta MUEZhFRAFE (Pror) , WZHR (Ty) BITHSE AN
Ty=Ta+ (Pror xRoyp)

TE— M54 JEDEC FR#ER) 4 2 PCB h , SR HTSSOP 3 {45 Z IR (R ya) 9 29.7°C/W |, T % FH
VQFN Ff258] ] 39°C/W.

B Y 25°C , U] HTSSOP H 45T

T, =25°C + (1.64W x 29.7°C/W) = 73.71°C (14)
VQFN 345

T, =25°C + (1.64W x 39°C/W) = 88.96°C (15)
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9 HL YRR N

ZAMERITE 4.5V 2 48V HI N HE IR (VM) S N 1w TAE. DATEE VM 5| AL CE — A8 B A VM
K 0.01uF M8 S |, ZHARERAEEEIITIZESY. Lih, VM LOAE — M REE A

9.1 RAEEHE

o4& 538 (R PO A A2 LIRS RGBT B B R R . M SRR R RS R AN, HEEAE
TIX I A R

it (R AR BOR T2 R R, 4

UL AR 98 T 5 B9 e et FEL VA

PR 14 R A AL L UAL ) RE D

LTI 2R G 2 [ 14 s A FL JE

AR SZ 1) L R S0
R AR R (AR ER. TR ER. PRl )
HUL B0 7 i

HLEUNT FEURL X)) 28 4 2 18] 1R A JoRE BR ] L3 m] AR AR AL R R o R R KR B A RN, RG0R OB EAR
At 75 2O0F HUHL AR B LIRS A B SR PR AR A . 2 AL 2 R R AR, LR AR RRARRE AT AR
SLE 7PN R

Hn Rl H 2o HEUE |, BEFRET RGEHN ORI E K/NE H IR R R A,

R A HUE F R R T AR, DAAE ALK RE A% I 45 AR I SR LA

Parasitic Wire

Inductance
Power Supply * Motor Drive System

1 i

<+> +] 1 Motor
— Ta Driver
’ 1 N
GND
' \
Local IC Bypass
N Bulk Capacitor Capacitor
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10 Fi =

10.1 fiRFEES

JSLAE ] — A HEFE LAY 0.01pF HAIE LA VM UMK ESR B8 55 M LA 3548 VM 51155 % %8 PGND . 1ZHIA A
LR AT RESEIL VM 51 ITRCE. , JFIE R T8 1) 5] LR B R -1 [ 5 85 F PGND 5] %

WAUEFBUE BN VM R A B A VM 5155 B8 8k . 24100 7] DU L i .

WAZRAE CPL Al CPH Bl 2 [A] & — /MK ESR M ML . B UUERH — AN 2ME N 0.022uF . ZiE HLE N VM [
. B R AT e SR 5] R .

WAHE VM R VCP 5 I [ CE —M& ESR PR AL . B — A iy 0.22uF . B UK N 16V [
o R MY S AT RESEL 5] BBCE -

i ESR P& % 45K DVDD 51 55 H 3. @A — DoAY 0.47pF ., BUE LN 6.3V A4S
R 055 s L AR 4% T RE SR 5] BV

10.1.1 G /Bl

001 pF
oo 1 E=m Lo
ool T mEm e
R B
"\_\ \‘ [ ars. | : S
Voiem| 0 © | mme
B - O O: e
e O - | mmme
Y - O O | mme
e © ' | em—
B - C O | mmme
Y - o o | mme
N - [ EXl<«—
B - | o= IR
el o =

& 10-1. HTSSOP i/l
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022F 0022 |F

1nn

K 10-2. QFN 75 &2~
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11 BRI SRR

11.1 BROCCRS E HriE A

BEWOCCR EF@E A, E FE ti.com LRSS SO . midh 7 s o TN | BRI R R R R
L. AR LIS B, 1IE B AT BT SR TR S BT T e k.

1.2 ZREHEIR

TIE2E™ ZHrivind TN EESE TR | n] BN L ZREME. @10 uE M @s Mt # 8. MRINE #
ZEELE S B U R n] SR A i T A R B

BRI N AR RS TTERE LR SRt . REENFE AL T BEARRNE | I HA—@ kB TI B A S0
THE) C(EHZEED -

11.3 BEitr

TI E2E™ is a trademark of Texas Instruments.

Fr A b % B A & I =

11.4 S ERBBEES

HHEIOE (ESD) SR XANER L . A SR (TI) EEUCE IS 24 TS5 1S M A B AT B LB o 01 SR R0 5 T P b B
A RIS | TS SR e B

m ESD MR /N2 SEGUNMAOTERERE S , KBRS . RS2 RS T RE A 5 2 2B | XEFNAERE MM
BT DA T R 2 S B R AT IR A AR
11.5 RiER
TI RiEE AARERYIHE AR T ARG B 7 BRI A E o
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RGE0024B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA

0.5
0.3
4.1
3.9 03 f
0.2
DETAIL
OPTIONAL TERMINAL
TYPICAL

1 MAX

jjTi

SEE TERMINAL
DETAIL

NN
o | X -
o

1

=l

20X

O

2X|2.5

’«DZ45+01 ﬂ

ﬂ (0.2) TYP
,—EXPOSED

THERMAL PAD D‘
13

' L24x03 o

PIN 11D
(OPTIONAL)

0.1@ C|A|B
A 0.05

4219013/A 05/2017

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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RGE0024B

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

24X (0.6) ﬁ
11

24X (0.25) /,ij

(R0.05) @

TYP

1
=

gl CD s

DEFINED

L D
20X (0.5) | /AQ ! |
}767 ‘ 13
I ! ‘
@0.2)TYP | N N |
\ | |
|
| 7 ! 12 |
‘ (0.975) TYP !
! 3.8) ﬂ‘
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
P— SOLDER MASK
METAL 1 ) OPENING
| |
| |
/ )
EXPOSED T __SOLDER MASK EXPOSED—", | METAL UNDER
OPENING N SOLDER MASK

NON SOLDER MASK
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4219013/A 05/2017

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

= 4X(1.08) [~
r——r» (0.64) TYP
19
24X (0.6) G 7777777 T

SYMM

——
24X (0.25)//@3
(R0.05) TYP !

—foam

)

@ie =g —I—- —
(3.8)

o

~

|
&
|

Ao

SYMM

¢

78% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

(38)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 25
SCALE:20X

4219013/A 05/2017

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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PACKAGE OUTLINE

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

NOTE3 | —
— —
— —
— —
— —

14— =
15
s 030
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.
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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 ””” 7
| " !

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.
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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.
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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 ©) (415)
(6)
DRV8434SPWPR ACTIVE HTSSOP PWP 28 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 DRV8434S
DRV8434SRGER ACTIVE VQFN RGE 24 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 DRV m
8434S

® 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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 3-Jun-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8434SPWPR HTSSOP| PWP 28 2500 330.0 16.4 6.9 10.2 1.8 12.0 | 16.0 Q1
DRV8434SRGER VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 3-Jun-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8434SPWPR HTSSOP PWP 28 2500 356.0 356.0 35.0
DRV8434SRGER VQFN RGE 24 3000 367.0 367.0 35.0
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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.

4204104/H
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RGEO0024B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Ifi s L&
05
0.3
PIN 1 INDEX AREA—] 1
4.1
3.9
0.3 f
0.2
DETAIL
OPTIONAL TERMINAL
TYPICAL
1 MAX
1o =
0.05
0.00
~— (28]
(0.2) TYP

,—EXPOSED
THERMAL PAD 0

13

SEE TERMINAL
DETAIL 5
T NE

()
S
25 -t -
28 D,
.
— -
2xfosH |/
24
PIN 1 ID
(OPTIONAL)

19 0.1@ [c[alB
& 0.050%)

4219013/A 05/2017

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

[2.45)
SYMM

Innd_ -
ﬁf}%ﬂ@ a B .

2ax “"25”5@ ¢ —
a-gee .

25 %*#SQAM
|
B

TYP lo--"o—

20X (0.5) ! |

’EE} ‘

SRR i T

| ‘
‘ (0.975) TYP J———j
L— (3.8) —J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:15X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
o SOLDER MASK
| METAL | fOPENING
| I
| |
/ ‘
|
EXPOSED T __SOLDER MASK EXPOSED—", /kMETAL UNDER
OPENING Nt SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DRRINED
(PREFERRED)

SOLDER MASK DETAILS
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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

—= 4X (1.08) =
(0.64) TYP

24
24X (0.6) {J*B‘E %E}«B»G 7777777 —
195,
r
24X (0.25) I:D
(R0.05) TYP ! 060
SYMM C!j T | [I] TYP

qu | ) [Ijj (3.8)
=

-

i
|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

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

4219013/A 05/2017

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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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
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