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tRESET NnSLEEP & A7kt NSLEEP Ik HL P 2 AN I8 B 5 2 472 18 35 us
?ﬁRV8889-Q1 , NSLEEP =1 Z#iili#% 06 0.9 ms
twake i i 1]
DRV8889A-Q1 , nSLEEP = 1 % SPI 100 200 s
ek
%Rvsasg-o1 , VM > UVLO Z#i % 0.6 0.9 ms
fon TR DRV8889A-Q1 , SPI % , VM > 04 0.9 s
UVLO %4 ' '
Vbvob P R AR R AR FLE FTEANEBFE, , BV < Vyy < 45V 45 5 55 \%
BI#% ( VCP. CPH. CPL)
Vycp VCP T.{EH & VM + 35 \Y
fver) FELfif 2R AT % Vym > UVLO ; nSLEEP =1 400 kHz
DA A ( STEP. DIR. nSLEEP. nSCS. SCLK. SDI. DRVOFF )
ViL N B AR L L R 0 0.6 \%
\um NI T L 15 55 \Y
Vhys N IB IR 150 mV
IiL1 BN IZ AR L LR VIN = 0V ( nSCS. DRVOFF ) 8 12 LA
li2 N IE R HBIR VIN = 0V 1 1 LA
liH1 B R T AL VIN = DVDD ( nSCS. DRVOFF ) 500 nA
liH2 N IB IR E HOSF HR VIN = 5V 50 A
% (SDO)
Rpp,spo Wz HLFH 5mA 3% , bL GND % 40 75 Q
Rpu,spo  AHEE A HIEH 5mA fi#k , LL VSDO JyFkifE 30 60 Q
Ispo SDO Mk H i SDO = VSDO #I OV -1 1 BA
il (nFAULT)
Vou R AR T lo = 5mA 0.4 v
lon A HH 32 A v e TIE FRL A Vym = 13.5V -1 1 LA
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WA TR RIS (KRIEBEWY ) o Ty =25°C H Vyy = 13.5V I, 38 F S A R A%

2% R | BME RmE BkE] e
BB E ML (AOUT1. AOUT2. BOUT1. BOUT2)
T;=25°C, Ip=-1A 450 550 mQ
Rosonty =il FET S8 B bl T;=125°C, Ip=-1A 700 850 mQ
T,=150°C , lo =-1A 780 950 mQ
T,;=25°C, lg=1A 450 550 mQ
Rosony MU FET SH@ HiFH T;=125°C, lp=1A 700 850 mQ
T,=150°C, lp = 1A 780 950 mQ
SR=00b, VM =135V, lo=0.5A 10
e T SR=01b, VM =135V, Io = 0.5A 35 Vs
SR=10b, VM =135V, Io = 0.5A 50
SR=11b, VM =135V , Ig = 0.5A 105
PWM Wit (VREF)
Kv e PH I 22 VIA
TOFF = 00b 7
torr PWM 5 Wi i) TOFF =015 10 us
TOFF = 10b 24
TOFF = 11b 32
lo=1.5A, 10% % 20% L& -13 10
Alrip PR A i lo=1.5A, 20% & 67% HHWE -8 8 %
lo=15A, 67% % 100% R E -75 7.5
lo.ch AOUT 71 BOUT HLfILAE lo=1.5A 25 25 %
PR LR
VM FF& , UVLO FF% 4.15 4.25 4.35
Vuvio VM UVLO 4% \Y
VM L7+, UVLO LTt 4.25 4.35 4.45
VuvioHys  RIEIEH FETREEIE 100 mV
VRsT VM UVLO £ 17 VM R, #8454, 6 SPIAE 3.9 \Y
Vepuv CERTEY/ IR VCP FF% ; CPUV 45 VM + 2 \Y
locp SORT N /A WAATAT FET FI 24 A
toce KPR Vi = 37V ° us
Vym = 37V 0.5
tReTRY byt 2 e [ OCP_MODE = 1b 4 ms
DRV8889-Q1 , EN_OL = 1b 200
DRV8889A-Q1 , EN_OL = 1b , 200
OL_TIME = 00b
DRV8889A-Q1 , EN_OL = 1b , 125
toL T SRS e ] OL_TIME =01b ms
DRV8889A-Q1 , EN_OL = 1b , 75
OL_TIME = 10b
DRV8889A-Q1 , EN_OL = 1b , 3
OL_TIME = 11b
lo T 38 AL 30 mA
Torw PURAE S PIAZIRLIE T, 135 150 165 °C
Tutw R WAZIELE T, -25 -10 5 °C
Totsp P PIAZIRE T, 150 165 180 °C
Thys_oTsp  HAKWHEH PR T, 20 °C
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WA TR RIS (KRIEBEWY ) o Ty =25°C H Vyy = 13.5V I, 38 F S A R A%

ZH PR A B/ME HAUH BAE|  BAL
Thys_ otw  Ib#ER IR WAZIRE T, 20 °C
Thys utw  RIRE IR WL T, 10 °C
6.6 SPI i P ER

BAME  BME BKNE| B

treapy)  SPI % , VM > Vggr 1 ms
tewky SCLK /N 100 ns
tcLkn) SCLK i a1 L~ (7] 50 ns
tcky SCLK 5 8 L~ (1] 50 ns
tsu(sory SDI i N\ B i ] 20 ns
thsoi) SDI i N AR FFT [i] 30 ns
taspo) SDO #irth BB i), SCLK &% SDO 1%k , C. = 20pF 30 ns
tsunscs)  NSCS HiA B E B[] 50 ns
thinscs) nSCS % A PRIFT [A] 50 ns
trinscs)y  IRHLSPA AT nSCS 5 ey B~ I 1] 2 us
taismscs)  NSCS ZEHETF , nSCS FiH-F £ SDO &ifHt 10 ns
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6.7 S E R FPER
FEGEUU TAESAF PR (BRAES AU ) » Ty=25°C H Vyw = 13.5V I, i& A SRR
NO. wB/ME BR{E LA

1 |fsTep AR 500(1) kHz

2 |twhsTEP) Jik RSzt R) , STEP & HF 970 ns

3 |twysTEP) Wk pE R L) 8], STEP i HL 970 ns

4 |tsupIr, Mx) W EINE , DIR & STEP FJf 200 ns

5 |tHoIr, My #5418 , DIR & STEP EF 200 ns

(1) STEP % A\ LAES# ] ik 500kHz , {H RS0 98 52 L s bR i) .
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6.8 SRR
PRV TAESFAF TS ( BRIAESAUEH)
2 4
J— ? = 53,23 Pl — VI = 4.5V
2| T aFUL — VM=V
— Ta=25°C L~ 15 — VM= 135V
2| —Ta= 5;2 | B — VM =18V
— Ta=125°C /”f/--"f-’/ — WM = 24V
2.4 3 WM = 45V
1]
ERPP A Z
= L~ 25
L] £
g, 1 1] E
2 s R N e B e S
3 18 N =———— -
@ L~ 11 & — Tt
5 LA N —— T
LA —H
. L
——— D5
5 10 15 20 zjf- 30 35 40 45 40 20 [i] 1] 40 B0 80 100 120
Supply Voltage (V) Ambiznt Temperature {*C)
Kl 6-1. EEIR FLUR5 VM [R5 & 6-2. FEHR IR SR E R IR R
= — .= 40°C _ — VM =45V
T.-pC — VM=
55| 1. =25c 5.8 — VM= 135V
— T.=EEC — VM=
57| — Ta=125°C — VM =2y
5 g VM = 45V
g 5 E E
E A= E 5.4
3 53 E = S
E E 4 E -
£° :
4.3 -
.7 4.5
45 4.5
Te 10 1= 2 25 s a5 40 a5 40 20 0 20 40 6 80 100 12
Supply Voltage (V) Armbiznt Temparaturs {5}
& 6-3. THEMIS VM [MHI%R F 6-4. TAR IS RIIRR
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0.8 0T
— VM= 4.5V
— VM =3V
073 0.85 | — VM= 13.58Y
— VM =18V
0.7 — VM =24
0.6 WM = 45
g oe I — g »
E: Zoss a
i o8 o
o I o
- P~ ] ] /
2 0ES & 05 e
3 = /’
El 3
0.5
b ] —— e — 0.45 /
0.45 //
-ttt ] 0.4 f/ /
0.4
e —e e e T
0.35 0.35
5 10 15 0 25 0 15 40 45 -40 =20 ] 20 40 80 80 100 120
Supphy Voltage (V) Ambient Temperature (C)
& 6-5. {0 Rpsion) 5 VM [HKIR R B 6-6. fi&fU Rps(on) S#REFIHIKR
0.5 0.65
— Ta = -40°C — VM =45V |
075 — T =0°C — VM =3
o  T.=C 06| — vM=13.50 e
0.7 — T.=85C — VM= 1EY /
— Ta=125°C — VM =24V //
085 0.55 VM = 45V L
: 08 Z 05 P
L = 7
z T e e i C s RNy S 3z /
= w045
£ 05 = L~
=2 =
= I /
0.45 it = - = 0.4 V4
0.4 ﬁ
WWWWWWW 0.8 “
0 s = f
0.35 T e SN PN R [ 7 R
0.3 0.2
5 10 5 20 5 0 35 40 45 -40 -2 1] 20 40 &0 B0 100 120
Supphy Voltage (V) Ambient Temperature {C)
7. =5 E - N N
/& 6-7. &M Rpsion) 5 VM REIFIR R & 6-8. Bfl Rpsion) SEEERIMFER
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7 VE4N
7.1 R

DRV8889-Q1 il DRV8889A-Q1 #3 17 F T XA 5 1t FE ALY B R LIRS BRI T B o IZ AR EERR T AN N V518
% MOSFET H M. £ Al H LIk B AR 75 FEL S DA R — /Nt 2 FE 2% . s mT LLidist 4.5V 2 45V [ IR
ftep | I HASWE R A EIE 2.4A (IIEME . 1.5A HITHEREEL 1.1A Y5 (rms) B%H BIR . S2RR AT B R A1) 5 1
F O TR IR B . W f R A1 PCB #PEfE. 5 DRV8889-Q1 Lt , DRV8889A-Q1 H A %Atk E |, FH T
T 546 A7 26k A U0 1) R0 3o 3 vk 22 IR SNV [ sk ] . k4, DRV8889-Q1 3 Hi 5 ERAJE A H #5 , 1 DRV8889A-Q1 %%
FHH #r.

2608 PRSI ML M 0, 7 R T A1 004 K0 s L 248 1 R 507 0 8 Y 2
MOSFET HEATHIFEREI | 18 Kk T KL e ()30 S H5RE . S5 VREF 31 BOA o FE R 45 W VY 5 A o
BEPERER T SMRALIERA RAIKE , JF4i/N T Bk PCB R

f&i 55 If) STEP/DIR $2 11 o VR AR 4 i) 25 5 B D i ML 7 [l FE 30K o N304 FE S8 vl DARAT i 4l 2y, Thi e
T AN R SR A IR . RS AT sL Bl bt . Pt | DL 1/4. 1/8. 1/16. 1/32. 1/64. 1/128 Al
1/256 bk, B TARER D | A —FrEEIE IR0 AR, AT DA 1 LG S 3 R A
FH P AT DAAE LR g B X 2 RV L B R A o 7RI B gl s, T DUE B RIR & . IRA k. A8t 8u
P BT RE VI DL NS I 1T 7 & o 1B IR A s AR B T D A RS R R, 7R R D R R R
TPk B AL T SR AT DRSS E R R A AR, JERME LA LR AL RN . B BE AR S0 s
i AT AR SCITI 8] S0 il &, DA K PR B2 st sk /b AL 20 FLIRE (1) 2 B o 85 RE R B0 A5 S 0 A P (3] 72 9 W sf
B BhA&STRE DR, PA R IR B hid > WL IR I R B, R SR B B /M /IMb . FERT BRI
S s RN 1% 88 AT DLE ARG AL EE AT TR T B R R SR R 2 18] S FRL S AR RS |, SR ARG E AL % Ok i
DN 5% N pe)

A AN BT IR a A P S AT AR AR A T AT B . AR S R R s AR S S, AT I R ek
DR RS RS

% DAC Zhfgfdifahl#s L7 AT VREF B R FEAERT AT R 4% Bt . A 75 B A nl e 4N
S|V 1R 365 DAC | 1Z 36\ 51 B 70 VR 42 i) 8% sk AR AL R T FESR 118 R ThFE .

ARG MRIDFERIRE , DL VAR A T 3h RN L 58 ThAE.
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7.2 RETHEE

v

VM VM

%0-01 HF io_m HFJIE“”‘
= = =

\j:l L M
—— 0.22pF Power > #
T vCP 1 AouTt
L
::[: |
CPH Charge [ I ||-<-
J_ Pump ¥ —
0.022 uF [ | Current |
—|_ CPL B Sense |
Gate S&qegtpe'
Drivers M or
DVDD DVDD
J_ L Regulator 4{1* e
Im? pF 1 ] AOUT2
— — L
) ) e
r I ||—‘
Current
-+ [
Digital ] Sense [ [ EShD
Core L J_
control | |
Inputs
| sINE DAC VM
——IM ?
M1~ [ BoUTH
L
|
e
» A4 l ||—
SPI Current |
h Sense
Microstepping Gate M
SCLK 1 = | vspo Indexer Drivers
L Smart tune 4{*
1 ' BOUT2
— C L
E_ i
¥ I —
- P Current \
L Protection Sense (- PGND
Overcurrent L

Stall Detection v {4 JRQ Fault Output _[ NFAULT

VREF Open Load SINE DAC
Analog

Input Overtemperature

[ ] [
- PPAD L anp

Undervoltage
Virer Rerawt

14 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8889-Q1 DRV8889A-Q1


https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJO5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJO5D&partnum=DRV8889-Q1
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1

13 TEXAS

INSTRUMENTS

www.ti.com.cn

DRV8889-Q1, DRV8889A-Q1

ZHCSJO5D - APRIL 2020 - REVISED APRIL 2021

7.3 Frtk Ui B

# 7-1 51 7 DRV8889-Q1 F1 DRV8B88IA-Q1 #5 HIHERE M 4L+ -

R T1. SR

A S 1 51k 2 e

Cumt VM GND Wi A5E HLUFE A VM 1 XTR 0.01uF P2 i 75 5%

Cumz VM GND WEHE AN VM IR R B AR

Cvep VCP VM X7R0.22F 16V [ 4 2 4%

Csw CPH CPL AE HLE A VM [ XTR 0.022uF W% 7588

Covop DVDD GND A8 A 0.47pF & 1uF f) X7R 6.3V 475 28
RoFAULT vee () nFAULT >4.7kQ Hi L

RRreF1 VREF vcC FF BRI i B . I © Rrepq M Rrero MIFEIEEHLFH MK T 50kQ.

Rrera ( i ) VREF GND

(1) VCC ARz L5, B H nFAULT 7% VCC Bt & B4y ; nFAULT W et Bhis) D

VDD

7.3.1 BRSNS B AUEE
At LIRS A% R DUE R DR = RS A 4 B RLE R s 7 SRk T 2
7.3.1.1 B B E

o YR AN % rH R U AR R A S2 I TR R T BIE locp AOBRM . Ve AR AR AR AT IR A RS r bkl , 51 2n 24 %) i 2
FERI , BCYE G ARR AR . H  locp MIBECMETRE 1 AP LIRS &% (1 W IR ATUE 1L -

o MR R A R ATUE (N 2.4A..
7.3.1.2 B R ETHVE H

BTTRR (P ) B AR R B ) AR MR RE o BT AR BRI 2 T RDS(ON) ETHAIR B [E] . PWM i, 48
P S PN R GEAE 26°C LN MR AR RETHEE ORI SERR ) TR 75 AR LI AT BE B R BOE AR, IR
T IR .

%A RN A 7 M R AUE (N 1.1A

7.3.1.3 HEEHRIEHE

TR AR R T 4l B IE X BRI R B TR . BT IR SRR ARIE 53 7 MR IR A O, Rl B R R R el S
PAFEYE . WHEAEBERPEMELN V2 % Ijus-

e PR MR AR FIRAUE (H O 1.5A

WA\ 87 AR B AR -

Full-scale current

Output Current

Step Input

A 7-1. HEEM TR ER
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7.3.2 PWM HHLIKE) 3%
e E AW 4 H ks gs |, T IS XD # AL AN Sl . | 7-2 R T % IR 5 HEE

s

r:|xOUT1
L L
< &
'_
r v
< Current o
Sense
Microstepping alnd Gate VM
Current Regulation > Dri
. rivers
Logic
& }
] r:|xOUT2
— L
< &
'_
r v
| Current o
Sense
r:| PGND
L

& 7-2. PWM HHLIRZN 23 5 HE R

7.3.3 (b BB

AR B AP TFEZMARE N BN, SPI FF 841 MICROSTEP_MODE i ] it & 5 ik A
R, Wk 7-2 s

RT1-2. B HEE

MICROSTEP_MODE piz7iv 520
0000b 100% HLGR I ADHE ( #E R )
0001b 71% WA S HE ( WiAHERE )
0010b FEAEIS 1/2 ik
0011b 112 353t
0100b 1/4 ik
0101b 1/8 ik
0110b 116 Sk
0111b 1/32 Btk
1000b 1/64 3
1001b 1/128 53
1010b 1/256 # ik

FT-3 R T AL (T1% B ) « 172 B3k, 1/4 B3R 1/8 (BB T IR AR B A HE 7 17 5 s s
HEr HE R A B AR [F] A 0. AOUT HL AL B A I IE5% , BOUT HR A B MK ARTZ . 1F IR BT IS A
xOUT1 5| i 1A] xOUT2 5] B E B -
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£ STEP M NIIREA ETHIY , 70 A s BIRME 10 R —AVIRZS . J5 F% M DIR 51 JIEHE m i Pt AT o Wk
DIR SIS ZARAR R, WU AH S o

FED IR, RSB, W5 FEASTE STEP EFHI O N AT HER] T — AN ERCRA , DUESLIL

WL R A B E .

24 DIR =0 HH NS (45, 135, 225 5 315 i ) I, #£ STEP 31 EFEHA ETHA K
M, DMELE AT oD 5 =00 B 4 D B A G e FE B . S — Mk A S5 A AR,

N QUIES kP Ny 22 e I R e oA i S

PR TN 46°. RG A LlE . 1B AR R R BUE Ja s0R H IR 0S 2E 2GS
R 7-3. AN RGBT 13

&

N N AOUT =y BOUT HY
118 B3 114 3 112 B3 it (ﬁﬁggﬁw) (%ﬁggﬁw) s (%)
1 1 1 0 100 0
2 20 98 1
3 2 38 92 23
4 56 83 34
5 3 2 1 71 71 45
6 83 56 56
7 4 92 38 68
8 98 20 79
9 5 3 100 0 90
10 98 -20 101
1 6 92 -38 113
12 83 -56 124
13 7 4 2 71 -71 135
14 56 -83 146
15 8 38 -92 158
16 20 -98 169
17 9 5 0 -100 180
18 -20 -98 191
19 10 -38 -92 203
20 -56 -83 214
21 1 6 3 -71 -71 225
22 -83 -56 236
23 12 -92 -38 248
24 -98 -20 259
25 13 7 -100 0 270
26 -98 20 281
27 14 -92 38 293
28 -83 56 304
29 15 8 4 -71 71 315
30 -56 83 326

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: DRV8889-Q1 DRV8889A-Q1

17


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJO5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJO5D&partnum=DRV8889-Q1
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1

DRV8889-Q1, DRV8889A-Q1
ZHCSJO5D - APRIL 2020 - REVISED APRIL 2021

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

R 7-3. X HERAZH T F (continued)

S . .
\ = AOUT Hii% BOUT H.J
e s L L (EEEEAK) | (EREFA) | BH )
31 16 -38 92 338
32 -20 98 349

® 7-4 Jon 7 BA 100% A i i) b ks AT .
A ey FLTUE T AT S (4 B v (L

AP HERLE 71% B b EREARE 2 1IhE |,

£ 7-4.100% HF K L5 8k

4 AOUT H% BOUT =i A (F)

1%& (HEEES) (HEREESL)
1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315

R 7-5 JEon TAREIS 112 DR . XMODRERLLIEIS 1/2 BitigdT

THAEE Z TR (EAE L I R ) 2

AL = (R R
£ 7-5. JEIEFF 1/2 SR
E1EF 1/2 Bk AOUT H1%i BOUT M B (BE)
(WHEEREFI ) (WERFS )
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

FERLCGHLT | R T Re F7 LR VF 2 AN E A 2 A8k, BRI T L B2 A A 3. 18 mT LE R4t
W VREF 51, DLSE SO E R i
FEIXMIZATE AT | 5 DAC HURMBGI |, W SR T i i . iR IE %1217 , DAC i th A s
3.3V,
Controller
\ VREF VREF
DAC Analog
iy Input

& 7-3. @it DAC % JEiz4] VREF
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AT LR PWM {5
10 1.

SR IE I 28 KR VREF 5] . AiE

Controller

P

HIER AR R-C I [E] AN KT PWM 55 I

i
g

B 7-4. #iT PW

VREF VREF

: 3 Analog

_T_ Imput
BRI VREF
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7.3.5 EFEY

A AL R R PWM BRI T B EAT T . 2 KOl I, s SR i s it A — E Rl BT, 1%
AR T B SR R AN AE A S BN A R o 2 B gtk B T T 1 BRI, TR N S A 2 DL sk
AN, AR SR (B T TOFF & 47 48 e BT 3 gl A e RTINS IR S5 a5 E0 8 AT , IFa6
F—A PWM fE¥F.

Motor Current (A)

torr

-

& 7-5. BRI
PWM 45 B EL A g8 W B, % bE B 3 I SR Th 3¢ MOSFET J-556 i s AR ) MOSFET 74wt ) H s - HLIAL
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 .
A 7R A TR E R AT H
VREF {V }

ke (A) = m «TRQ_DAC(%) =

Veer (V)< TRQ_DAC (%)
2.2(V/A)

(1)
TRQ_DAC it SPI A7 2847 % . % 7-6 HIH 7 ASE S N 24 i br E:4f .
R 7-6. %% DAC % B

TRQ_DAC BYiir e (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%
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F 7-6. #JH DAC ¥ & (continued)

TRQ_DAC BT E (TRQ)
1100b 25%
1101b 18.75%
1110b 12.5%
111b 6.25%
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AOUT Current

STEP Input

BOUT Current

STEP Input

B 7-7. EFHRIT R BRI
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Increasing Phase Current (A)
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Decreasing Phase Current (A)
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FEPHGIEAS T 53— NSRS IA] | AR OESEHE | BRGNS (3] 25 AN IR AR T ITRIP BRIk

SR AL ORFFAR AN (8] ( STEP SIBIEAIAN ) BUD #EEEARF Mg, W18 T mT RETCik I B 1T it , DA AL
el EAAFAE R BN . ERXARET , LR R BT AR R | W] RE 7 ZEAR A A SR [A] . 7 JE e 15 1L
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Increasing Phase Current (A)
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Increasing Phase Current (A)

[€ta k> torr Pt 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)
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Increasing Phase Current (A)
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Increasing Phase Current (A)
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VDD

10pA

:

OWDD

B 7-17. e IR LA PR 51 R

7.3.10.1 nFAULT 3/

NFAULT 51 BELA FFIRH HE LIS F % 5V 5 3.3V Hidiieb . SRl B ins , nFAULT 51T ; k
R, NFAULT 31 . 4 F 6V L, nFAULT 1AL i — /e LB 3 % DVDD 31 & T

3.3V L, gl N 3.3V .

nFAULT

Output

Ex

& 7-18. nFAULT 3| il

7.3.11 fR37 HL R

AT e P IRV . AR R R AR ORI S A

P A AR S I (4 7 g e an a2 o
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7.3.11.1 VM X /&8¢ F (UVLO)

WM Voltage ,
Viyo fising b ———— ==

Vipeofaling r----=-=-=-=———--

B A 1 N

|
|
|
|
l -
SPI available : SPI available SPl available
Digital Alive . Digital Alive o Egtltalﬁ!ltvi_
; Outputs switching ! Oufputs Hi-Z uiputs switching
Device Status CP enabled : CP disabled CP ena_t:ﬂle[:ik
UVLO, FAULT bits '0™ 1 UVLO. FAULT bits 1" UVLO blt. 1 N
nFAULT high : NFAULT low FAULT bit ‘0
1 nFAULT high
* FAULT bit will be ‘0’ if no fault is present Time

= UVLO bitwill be 1" till cleared by CLRE_FLT or nSLEEP pulse

B 7-19. EEJR H R R i 28

VM Voltage ,
Vuvio riSing ———————

Vipofalling p-——-——————----

VesrUVLOreset f——-ommmmmm o2

|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
1

|

|

|

|

1 =
SP| available | SPlavailable SP| unavailable SP1 available SPI available
Digital Alive | Digital Alive Digital Reset g'gt"at' *‘“‘L‘I‘_‘EZ Digital Alive

. Outputs switching ! Outputs Hi-Z Outputs Hi-Z uiputs Ai- Outputs switching
Device Status CP enabled | CP disabled CP disabled CP disabled CP enabled
UVLO, FAULT bits ‘0" 1UVLO, FAULT bits “'| UVLO, FAULT bits ‘0’ UVLO bit 0 UVLO, FAULT bits ‘0'*
NEAULT high " nFAULT low NFAULT High FAULT bit "1’ REAULT high
9 ! NFAULT low g -
Time

* FAULT bit will be '0" if no fault is present
& 7-20. HEJR B R R 2%

Toie VM 5] B R A FE 2 UVLO FRRBIMEFEELLT |, #a22HrE it ( mHE ) L AR (CP). 4 VM H
JEVKE 2 UVLO L THERE R BB Bk IE R 84T ( LIRS R AT 2R ) &

2 VM 5 ER R T UVLO FRERIEHE ( AE 4.25V ) , HE T VM UVLO B4 HE ( VrsT , IAHE
3.9V ) i, AfEkAT SPI {5 |, #3FRIBU T N A %, FAULT Al UVLO fiife SPI 2777 8% rh i ¥ o~ soF , IR HL
NFAULT 5| It SKB MK S | Bl 7-19 B fEXFMAE T, iR VM R E 2 & T UVLO LA BME R
( $7{H 4.35V ) , nFAULT 5l 2R ( LR ZAMBHEE ) , FAULT (284070 , 25 UVLO A & PR A
HF, BE3iEd CLR_FLT {8k nSLEEP & A7k #1554 A 1k
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2 VM 5| R T VM UVLO B ( Vrst , SONAE 3.9V ) B, SPLIEGBARTH |, B Z=<li , FAULT
1 UVLO £ M HF , HFH nFAULT 5 A S HESF. e 2En a2 VM R Vrst BIER | 7N
A NA R, UVLO ALERFFICHE |, (H FAULT 2 hmH - ; 35 H nFAULT 5] g f 2K, Wi 7-20 Br
No X4 VM HJEHE VM UVLO EFFEIMERS , FAULT A28 A7, UVLO ALARFHE T, 3 H nFAULT 5] g hr
o

7.3.11.2 VCP X /&8 (CPUV)

Joi VCP 5| iy B 22 CPUV R LT |, #Z5F B i 6 nFAULT 51 JEIEREh AR HE S o 7EIX FRij L
T, B R AR IR A . FAULT A1 CPUV fii4F SPI a7 8s Hh ¢ % N B . VCP RIE&IFEK)E %%ﬁ%
WL IE AT ( FALIRBN T 4RI24T , nFAULT 5B R , JF BB FAULT 1 EoONR R ) « CPUV AR FE
BACRES , H2EL CLR_FLT £78¢ nSLEEP & A Jik s Hak Br M ik

7.3.11.3 L R# (OCP)

FEAS FET LR 90L R it R ot Fh i 0044 o Ik A8 B AR DR 3 SR PR A 2 FET RUFBIAL . 0 5 ahbe o 3 PR 1) () e 2 )
it tocp , WPKFSXZEHIAHN. H BFH ) FET 356 nFAULT 51 I5RE) A% H . FAULT fil OCP fifE SPI %517 88 ik
BifE N E . 6T xOUTx 2 VM 8% |, AR OCP_LSx_x f77E DIAG RA& 1 2F 28 h A8 e F. [RIRE
XFF xOUTx F s % , #HN K OCP_HSx_x &8 KymF. il , I AOUT1 2| VM %% , OCP_LS1_A
R 428 My i %F T BOUT2 F#Hi4G 5% , OCP_HS2 B A& i F. EXMIHM T , B i Emos
RE . R AT FAS [F (A T g 4T - BUF TR B 3 E .

7.3.11.3.1 8{#£X1 (OCP_MODE = 0b)

T , £ OCP HMRAERE , B2 HMH Y , H nFAULT 5] BB IR s MK . 88 & 78 Rk
CLR _FLT %74 . nSLEEP B {7 fiksel i i 5 E 1IEH a7, X2 RAE OCP FA:I iZ 2818 K F i ER AR .

7.3.11.3.2 H3)EiA (OCP_MODE = 1b)

AT , OCP HAERAE G |, Mt i giZE i |, H nFAULT 5] I# 0K KT . EL tretry I TH) B
MRS TH R A, 2P BBk B IE R I1E81T ( MVLIKBEI 2 161847 , nFAULT 51 JBEAL , B FAULT 248 NAKH
).

7.3.11.4 7855 2120 (OL)

U ERAT AR 28 P8 ) G 2H H IR I 2 0T B SR B BRI (o) PR EESR BN lrrip P2 T, I HLFRSEA KT %
BRI 18] (toL) , U2 BRI 3 I B8 ik 15 L. EN_OL A7l Zi “17 A 688 FHIT G Sk il o 4K I 3 T 1%
FEHERS , OL 1 FAULT f77E SPI Zif7ds R aifF s oF |, F H nFAULT 5 I IKE KBS . iR OL_A fiL
RNEHST, WRZA A 75 AOUT1 Al AOUT2 2 [A B R S sk i . [AAF , BOUT1 Al BOUT2  [a] 8L FF
E%ﬁliéiﬁﬁlﬁ% ff OL_B A8 NE V. HFFEE MBS, JEHE@id CLR_FLT fi78k nSLEEP & A7 ik &
B EG S ERIEITERE , I H nFAULT LRSS #R . U280 T i L i EUR tHBEIR RS | i st e
THBR.

N B e AR ERE ST N T 0°. 90°, 180°3Z270° FLA IR B, RFSRN ) I T % G A I s ], % 7 2 A P
bric , AP — AN RERRAE . XMBERESPHEEATASHI , FAEXMEAXT , KB HBEAAAN

7.3.11.5 R

ARG L RSB ENLRIURE TR 2 MAA B R IR R, il 7-21 JoR. ENUEEIT S
PUELS E ISR i it T AR RE I, B 5ol i R RS B e fer I s AL R AL ) B TR B RLIRE R
PR 5] S FE BB ARRS | 1% A P AS 00 81 R B 3 ek 15 L B B AR Az 5
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Wwa
T 7
==

Unloaded Steppar Mofor

L/AONE /N
R

Partially Loaded Stepper Motor

Motor BEMF |
Winding Current {A)

_ =z
=
- =
L 9
s
L (=]
o c
o =
= E

=

=

Fully Loadad Stepper Molor
& 7-21. i85 i e LR BB S AT R A

IR TG I SR AN AE B FE N T2 B RE VA AR Sr i 45 1) 32 Ji X N84T I A 4k . CTRLS #4788 (1 EN_STL £
TN “17 AReJE ARG . %Al E T W PWM 6 Wi A R bL s B THAN S B R R 2 B) ) fe B sh 3 | FEAE Rk
—/NH 8 %A g TRQ_COUNT F/RiIfE . BEATELE , TRQ_COUNT {ESzhr 5 AL HALSEZH H R
FREER A R R 5% . 1 S i A R R R

X2 8CE L, TRQ_COUNT ¥ odEFE . Ml K EURAER , TRQ_COUNT M4 82x % 3 n] A T H6 Il 2k i
R R TRQ_COUNT 2K T RIEHME ( 1 8 Az STALL_TH FFfEds R ) , #afPRA I3 2 i
L, I H STALL. STL 1 FAULT {7E SPI {728 H Bt A7 A sl -t ZE48 0] nFAULT 51 H1_E 0 2R e ) s
CTRL5 # 18t i) STL_REP fib %A “17 . % STL_REP iy “17 | S4B K; |, nFAULT 51 105 o
ISR fEREIRE T , B SIEs . MRHEIRESH ARG |, VLT RER: . @it CLR_FLT fzak
NSLEEP & ik & BB i dr A J5 , nFAULT 48 8% 1 0t B i L e 27 A7 2 s e

RGBT VU B ASCEAN B W15 TRQCNT Ml . — B it & sk |, HAE 100ns 7E SPI A7 ash 5
. BITH TRQ CNT B2 )5 , U BEMREA SPI 8T , HF R —MHEAENEH , s , TRQ_CNT
BEHONEE . BN A AR RS TR Bk TR BERUE R . 2, T E R IR A I S i .

S A T USSP R T R E - AT BLS N STALL_TH 7, B ik Sl i 2 25 =) i 72 AT T fd 2k 1)
o 2] FEELR CTRLS F 728 ) STL_LRN 78 “17 , 3 H B NS ZIm Je i — BUit 1] | D590 5
HARR) R A . 1ZIRE TR 16 ANHEH , F HAE I ) 45 o), 20 3 24 1 s B A R in % STALL_TH
Zifres . BbAh , STL_LRN_OK {7 7EmEh 2% 2] 45 R fa 238 i P o SRR P A FH AT o i R s B R I E | DA
HEAT IEARAS I S TSI o — Al B R I R B E AT REANIE T 00 — Pl BE - DR, e s LR R AR AR LR
BT R R
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7.3.11.6 #5EH87 (OTSD)

0 N R R R I S TSR (ToTsp) » WIES2EH H Hieh e MOSFET 4% nFAULT 51 BIBRS AR F . 78X
BT , AT S2EH. Ah , FAULT. TF 1 OTS AL S8 NE . TR IR RrE . i #my T
TEMFRA R AL R 1247 B R Al B Bk .

7.3.11.6.1 8{7£<Hl7 (OTSD_MODE = 0b)

FEMAEAE |, 72 OTSD Hiff kA )a , KAt , B nFAULT 5| # Rz Ak H~F. FAULT. TF 1 OTS
PifE SPI T A7 4% H BT R S . 242 7E K 1% CLR_FLT @74+ nSLEEP & A7 fkphal & b SR IEH i
170 X RA OTSD HAFi s R AT BRI 5.

7.3.11.6.2 B3Ik X (OTSD_MODE = 1b)

AT , OTSD H4 LA |, Ira i 22 A |, H nFAULT 5] R0 NG H . FAULT. TF Al OTS £
15 SPI aFf7 a5 B i o 4 IR P 28 0 A B (E BRAE I 2538 (Totsp — Thvs_otsp) TR MMELA TG | #44F
PR IEH 24T ( ARSI ES FFARIE AT , B nFAULT 2&8% H FAULT A2 AR ) » TF 251 OTS AR RF8IAT
NEHAE | R R AEREM | BRE CLR_FLT fi78k nSLEEP & 7 ik & Hi T Ba s dir 2 N 1k .

7.3.11.7 L HEEL (OTW)

TR AR B I S T (Torw) FIBEIR 5, 2 7E SPI A7 th % B OTW F1 TF fi7. 24 AN AT AR Hofl
BAE I Ha g8k T . AN ZIRE R T I RE S RIE R A (Thys_otw) I, OTW 1 TF £z HahiFkk. &
i SPI & 788K TW_REP £ ¥4 1b , il LK OTW f7fic & il nFAULT 5l , JEE S E R i & FAULT
Lo FERXFHEHT , B RN RS IRAS o

7.3.11.8 RZ & (UTW)

R N AR AR TR IE 2 (Turw) FOBER &, 2 7E SPI 78 rh % B UTW Al TF fi7. 281 AS S AT AR Hofl
A IR HAREEAT . an F EEE  RR 4 (B A A (Thys_uTw) - UTW FI TF A7 A3l FR . @id SPI %
745 TW_REP %4 1b , &0 LUK UTW £ FC B il nFAULT 51 RS, HRrEssfF b B FAULT A7, 7EiX
FEOLT , A IO R AR IRES .

£ 7-10. EEMICE

R b Jin BlE HRME  |HHF B3R SR B e
E=X2 oy
VM < Vyyio nFAULT/S B3 VM > Vo
R _ Ak Ak Ak Vym <
VCP < Vepyy nFAULT/S VCP > Vepyy
VCP KJ& (CPUV) | (VM Si#ifY + 2.25 — Pl M TAE TAE TAE (VM JeAE +
V) 2.7V)
e
OCI)EP__I\(;IS)D nFAg:_T/S ] T T4 T 47 : CLR_FLT/
NI lout > locp - nSLEEP
M (OCP) (#/ME2.4A)  [OCP_MOD | nFAULT/S
E =_ 1b PI %ﬁq J_ﬁ‘ J_ﬁ‘ J_ﬂ’ ﬁ ij]iﬁﬁ . tRETRY
. § N EN OL = FAULT/S
TP 514 (OL) K8 | P T T T T it
STL _REP
—ob SPI TAE TAE TAE Tk
e A (STALL) HL e A CLR_FLT/nSLEEP
STL _REP FAULT/S
o | P T T T T
TW_REP =| nFAULT/S
b | Pl T T T T | i Toer
i (OTW) Ty > Totw e as Totws
TW_REP = Thys_otw
b SPI TAE THE TAE TAE
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£ 7-10. WEZXAICE (continued)

Hof Kb BE HIRRE | HAF MR |SER |[2E WS
TWREP=| nFAULTIS | g T T T |
R (UTW) Ty < Tutw W REP EIEJJT- Ty>Tytw +
SRS sl T | TfE | T T e
Lk .
OBED;(';/!,O nFAg:_T/S £ S T T U\T?n.s EEEEFLT/
# W (OTSD) Ty>Totsp oTSD MO G2 T <T
— #k Ak [N oTSD -
DE < 1b SPI A AE ] TAE TAE Tave otes
7.4 BHIhEeRE R

7.4.1 EEARAES (nSLEEP = 0)

F k@ nSLEEP 5| IScHUR S H . 24 nSLEEP 51U T |, iZ 8RR 3 N R ThFEREARAR 30 . 78 MEARAZE
AT, BEEHBTE N MOSFET , DVDD fafk#% . B2 A1 SPI s #i2tH . WZifE nSLEEP 5 jiifil kT %
W2 R 2 tg pep FTEG |, 234F A GESE NBEIRAE . Wi nSLEEP 5] AR N fF |, %8815 2 5038 H AR AR
Ko WIIELIL twake BT AIZ )G, 88454 REET W4 NI HE#

7.4.2 2 (nSLEEP =1, DRVOFF =1)
DRVOFF 3| i T Yl as f ge kb (k247 . 24 DRVOFF B A B | IR 5 24 78 s B AR S F piat
H.

DIS_OUT frtha] I T-25 % ok sh 2% . 24 DIS_OUT A7y “17 I, %yt GRS 28 0 78 5 PH AR &S T e 2%
DIS_OUT 5 DRVOFF 3| Jiii#t4T “8i” 5.

R 7-11. )5 A BREE L IR R A %% A

nSLEEP

DRVOFF

DIS_OUT

0

I &

AHFEE

0

0

1
1
1
1

0
1
1

1
0
1

7.4.3 TfE# ( nSLEEP =1, DRVOFF=0)

24 nSLEEP 5| i A . DRVOFF 5| MK H VM > UVLO i, 88t Nis i . BAELTT twake
WA G, S A B 4 N MU 4%
7.4.4 nSLEEP &7 fiknt
BT SPI %4728 ¥) CLR_FLT £ , BifF & id Al i@ i i nSLEEP Bkyfig . iZ Mk 58 B 42k 18us HAd

T 35us . WK nSLEEP 7t 35us % 75us MRS P AR FFIC ST, W SiEBR SR | B3 0EA TR oClT , A Rl RE
AW, wintFET TR (ESE 7-22) o ZEAMKSEATA SPI M | (HANRS I B AR B HAth Th g B i)

WA

38 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8889-Q1 DRV8889A-Q1


https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJO5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJO5D&partnum=DRV8889-Q1
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1

i3 TEXAS

INSTRUMENTS

www.ti.com.cn

DRV8889-Q1, DRV8889A-Q1

ZHCSJO5D - APRIL 2020 - REVISED APRIL 2021

NSLEEP

18 ps

35

us

|

75 us

-—

All faults cleared,

—pie—All faults cleared, device may or may not shutdown—mie—

device stays active

R 712 FIH T I RERE I

& 7-22. nSLEEP & A7k

& 712, DhgilE

Device shuts down (goes into sleep mode,

faults cleared by default)

—»

e s BEE H DVDD faE# |HEHE SER B
BIGBR gy | nSLEEPSI=O0 | 4% 3 3 o 35
45V <VM < nSLEEP 5| i = 1
T 45V DRVOFF 211 = 0 T T T T T
o 4.5V <VM < nSLEEP 3| i = 1 "
L T-13 FIH T S AP DI REAL T 12 B 78 55 o 4 2
R 7-13. ZFhTHREB T S WrE 55 75 Bl

&Mt UVLO CPUV ocP oL OTSD OTW/UTW
Rl R ASE 5 s 2 AR M M M

CAEs , BALIEAEIEAT Ji Ja H Ja H Ja F Ja H Ja F
;’EEP , FHLLRRRTE [ 2 2 oy o o ] o o
%M Ja F Ja Al 2 22 Ja /il Ja /il
7.5 Gmig

7.5.1 BAT4MEEO (SPI) BfE
254 SPI HF W T.. 4 &F$i#EE.
THE S MCU &4 -
o B

o IHTEETRZA NS
o BT ( HAEEE ) EER A NET

7.5.1.1 SPI #4 =

SDI #y N B 7K N 16 47,

 AMNEEAL, W (5

o« SANHHHRT , A (513 B
o 3AENL , D (7 B

SDO i i #idlE I K 2 16 47,

14 {iL )

017 )

9 1)

AKFANHET SPI Pl

BELIT A

RETAEA (S1) HAT 8 fiL. ¥

A
fir & 4

HEJ LA L 45 1) FOR 25 27 47

TS r4 (W0 =0), SDO 5 I fmi S 24 Bl 4 5 N (0 2 A7 s 0 i

X e 4

(W0 =1),

W 7 24 RT3 ED Y £ 88 10 K

T (R1) R PT5 I HAF A7 A 1T 2

o Zan Tl LI LA
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R 7-14. SDI B NEHRE 748

RIW Hugk xg 57

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

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

% 7-15. SDO ¥ i ¥R R

R \ s
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
1 \ 1 ‘UVLO \ CPUV‘ ocP \ STL \ TF \ oL \ D7 \ D6 \ D5 \ D4 \ D3 \ D2 \ D1 \ DO
7.5.1.2 T HEAME1F1 SPI

SPI FI T WEGMRE. TASHEMBEMZHIELR. SPIfEMENATIZ/T. SPIAZE (SDI) X7 H 16 AL30F
RN, Horh 8 A dr A 8 2K . SPI AR (SDO) S 8 ity A i RS TR /R MRS A48 8 A1 7
FARBARA R, & 7-23 /R T MCU 1 SPI AUKE) % 2 8] (55 17 51 .

nSCS |

Al D1

SDI

S R1

SDO

B 7-23. MCU FI8844 2 [H /] SPI %%

A ML 255 /2 DA A

24 nSCS 5| JHAS AR L P Al = P, SCLK 5 B AR HLF-

NSCS 5| JIE i 8] fr) iy HL~F- B TB] 2220 )87 24 500ns .

1 nSCS 5] g H N = PR, SCLK A1 SDI 51 - ATAR (5 5 70K 4 2%, I H SDO 5| Ak T s fH A (Hi-
Z).

WAURE 16 N 5E %K) SCLK .

YRR B0 BRI |, JRTER B b TR B RS

B A UL (MSB) e AFIFE H

R %3] SDI 5l IEHE 7 /> F 16 frekZ T 16 fir , e kA wENR | 3F B 74 p 2% .

WTEMAS , TAm P ESNAIIAE IS 8 (i 4dE 2 J57E SDO 5|l L& .
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7.5.1.3 HFE MBI /TEE SPI

Microcontroller DRV8889-Q1 DRV8889-Q1 DRV8889-Q1
()] (2) 13)
spoz2 SEE[ 5003
| |
3 = H; x
2 B 9 o

M-CS51

M-CS2

M-CS3

M-CLK

M-5DO
M-SDI

& 7-24. 34T B E B =4 DRV8889-Q1 #&/4

Microcontrolier DRV8589A-Q1 DRVS389A-01 DRVS889A-O1
(1) (2) (3)
SsDI2 SDO2 SDI3 SDO3
| |

w E w f
2 O 3 %]
[ w [ w

M-CS1

M-CS2

M-CS3

M-CLK

M-SDO

M-SDI

& 7-25. AT B %K=/ DRV888IA-Q1 #4f4
7.5.1.4 JHF Z N EHHIF AL E SPI

BB LUK A 1E B B iR |, MEZ AN 28F 5 [ —A> MCU SEA5H R 4F GPIO s vl . K 7-27 JBoR T =4
PRAF AT ERN PR
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Master DRVE889-Q1 DRV8889-011 DRV8689-Qn1
(1) 2 (3)
DI SDO1/SDI2 @) DO1/SDI2 D
M-SDO [—210 ¢, [ —— =201 mE
&l 7-26. 7E5 LB ERE = DRV8889-Q1 #4344
Master DRV88839A-Q1 DRV8889A-Q1 DRV8&889A-Q1
(1) (2) (3)
SDO1/ SDI2
M-sD0 52" c . [, Spo1/spi2_ I (4 SD03

7-27. FEH I TEREK =/ DRVS88IA-Q1 23/t

B 5 AR RS M MCU B | DAEAT = SSAFIE T © 2 4543k (HDRx) J5ER 3 73 M3l (AX)
JEEE 3 T KR (DX).

nSCS | |

|

|
—lHDR1|HDR2|A3|A2|A1|D3|D2|D1|—:—

Sbit |

|

|
—|S1|HDR1|HDR2|A3|A2|R1|D3|D2|—:—

SDO1/8DI2 |

|

|
—

|

|

|

|

| |

—I S2 | St |HDR1|HDR2| A3 | R2 | R1 | D3
SDO2/8SDI3

—| S3 | S2 | S1 |HDR1|HDR2| R3 | R2 | R1
SDO3

s

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

& 7-28. HH =841 SPI M

i PR E R A, MCU 2% DL IS s w45 5, DLHEAT =48 AFICE © 3 7TIRE (Sx) JEIR 2 77itx
KJFER 3 TR (RX)o
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nSCS | |

SDl—'HDRIlHDRZl A3 | A2 | Al | D3 | D2 | D1 |—

SDO—l S3 | s2 | s1 |HDR1|HDR2| R3 | R2 | R1 |—
& 7-29. =43 4FK SPI &%)
Pk F i a SRR ERNSRERGE , DA NERERUERS | Za SR ES &S (nSCS) /55 M AT

THERITA S F RSB 735 . Fnsk(E NS 2 NO 2 6 i, THI T BRI 8oe . S feiE R L m 1T
B 63 At

HDR2 % {7431 5 > LSB AHIF AL , MCU W] DU I I SE 007 R i 52 S AL BE E R I e B % o XTI MSB , sk
FATLALL 1 F1 0 I3k

HDR 1 HDR 2
[ o [mw[w[m]nwe]w ][ [oJar] 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

B 7-30. k¥

RS TR IEHE P A B E IR S F AR A G R, I MCU A4 3 3 B iy 4 BN A A AT 45 52 244
BEHGRBRR A . IXAERT AR B H T MCU B AR B 4, R R 48 0 A RO € 23 2F P Asic s 26 1k . X1
N MSB |, IREFFT AL, 1 1 F3k,

s S —— ]
| 1 0 N5 N4 N3 N2 N1 No |
Header Bytes |
(HDRx) |
| 1 0 CLR X X X X X |
e ————————————————————————————— I
mamsﬁgﬁ 1 1 uvLo | ceuv ocp STL TF oL
Address Byte 0 RIW Ad A3 A2 A1 AOD X
(Ax)
Data Byte
o0 D7 D6 D5 D4 D3 D2 D1 DO

& 7-31. tik. RS, HEEABARET RS
YR I B Tl T B R RS TR IR A — AR L R A E B SRR AL E . Bl EIX
Fh = 2RI E o B S 2 3R HDRY 25 2 BT 6 AR S 271, SR )5 T HDR2 5274,

HRAEPIASIRE -7, Bl vl DLt LA TRE b 028 M B . RS HDR2 <774y, ¥l rl AR sE B rh g8 17 204
BAFo XRE B QUK AR S A s MU IR B LG o X oh, IR Ged Hp A SV AN I R SEAE IR
DL OV EE B 208 63 s HR I SRS -

XTSRS, MU A TR R AR . ] 7-29 R RIS T (R 2R3 ) ST AR A7 A O N A
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nSCS

SCLK

SDI
SDO
Capture
Point

Propagate
Point

E 7-32. SPI %%
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7.6 TIPS

% 7-16 5 T DRV888I-Q1 # A HAFi# #5 WLbT &7 A7 25 o 3R 7-16 Hh AR H (1 T o A 2% B3 S A0 A9 T 87 A7 i
HIT, HHARAB AT A7 85 A 2

2% 7-16 %) T DRV888IA-Q1 3 FHIAF M 2e M it 2317 8% . R 7-16 h R B 1 T A 2747 2 b 1k 8 S AL 9 AR B8 B A
¥, HFHANIBKEFAERNE.

DRV8889-Q1, DRV8889A-Q1
ZHCSJO5D - APRIL 2020 - REVISED APRIL 2021

R 7-16. A3

Wi

iﬁf 7 6 5 4 3 2 1 0 L o
. FAULT SPI_ERROR UVLO CcPUV ocp STL F 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 i 2 uTW oTW oTs STL_LRN_OK STALL RSVD oLB OLA R 0x02
CTRL1 TRQ_DAC [3:0] RSVD SLEW_RATE [1:0] RW 0x03
CTRL2 DIS_OUT RSVD TOFF [1:0] DECAY [2:0] RW 0x04
CTRL3 DIR sTeP | SPIDR SPI_STEP MICROSTEP_MODE [3:0] RW 0x05
CTRL4 CLR FLT LOCK [2:0] EN_OL OCP_MODE | OTSD_MODE | TW_REP RW 0x06
CTRL5 RSVD [ sTLIRN EN_STL STL_REP RSVD RW 0x07
CTRLG STALL_TH [7:0] RW 0x08
CTRL7 TRQ_COUNT [7:0] 0x09
CTRLE RSVD | REV_ID [3:0] 0x0A
R 717, TFAER B
iﬁf 7 6 5 4 3 2 1 0 Zg B
. FAULT SPI_ERROR UVLO CcPUV ocp STL F oL R 0x00
DIAG s 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 i 2 uTW oTW oTs STL_LRN_OK STALL RSVD oL B OLA R 0x02
CTRL1 TRQ_DAC [3:0] RSVD SLEW_RATE [1:0] RW 0x03
CTRL2 DIS_OUT RSVD TOFF [1:0] DECAY [2:0] RW 0x04
CTRL3 DIR STEP SPIDIR SPI_STEP MICROSTEP_MODE [3:0] RW 0x05
CTRL4 CLR_FLT LOCK [2:0] EN_OL OCP_MODE | OTSD_MODE | Tw REP RW 0x06
CTRL5 RSVD STL_LRN EN_STL STL_REP OL_TIME [1:0] ENSRBUAN|  rw 0x07
CTRLG STALL_TH [7:0] RW 0x08
CTRL7 TRQ_COUNT [7:0] 0x09
CTRLE RSVD | REV_ID [3:0] 0x0A

DRV8889-Q1 Hl DRV8889A-Q1 1] 7547 s Wi 2 W] f) 22 5+ /& , DRV8889A-Q1 #£ CTRL5 #Ff7#s+H OL_TIME
[1:0] 71 EN_SR_BLANK 137 , FH 3% FF B 6 A0 00 i 5] 0 22 15 T il 22 X A A = v B it 8] 3B AT 9w FE . IE4h , CTRL2
A 72 DIS_OUT N ERINE £ DRV8889A-Q1 H 45 FiA[H] .

SRR 1) ST i LUE SN R BT 3R 7-18 R 1@ T e vh oy 1) SR B AR .
R 7-18. Jila KRB

WARE R EL

R

R R B

HAKH

w w EX

SRR

-n | B eI
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7.6.1 REFHFH
RSB B TG Z G AR . RS FF A28 2 H i ar (7 2%

£ 7-19 B TR A A7 2 AP SRS S A7 85 o 3R 7-19 TR B B A 2 A7 4 I a0 A0 A £ B 1O A7 4k 5
Tt , I HANBEE RN

R 7119 REFHB[LER

Huhk FaRAR iz
0x00 WS ik
0x01 DIAG R 1 AR
0x02 DIAG iR 2 Bk

7.6.2 HIBRA S B4 ( 3L = 0x00 )
7.33 JER T HOEIRES | 8 7-33 ARILHET T A,

He
K 7-33. R F
7 6 5 4 3 2 1 0
FAULT ‘ SPI_ERROR UVLO ‘ CPUV ‘ ocpP ‘ STL TF oL
R-Ob R-Ob R-Ob R-Ob R-0b R-0b R-Ob R-0b
R 7-20. WERIRE F AR FE UL

/1A B 3| BRIME BB

7 FAULT R Ob 2 nFAULT 3| ] 1 B, Bafr 0. 24 nFAULT 31829 0 B
RN 1.

6 SPI_ERROR R 0Ob P87 SPIHMLEER | 10 SCLK fkih 2 THrd | s s
SCLK , Bi{# nSCS MK HL . 7E B i i 22 Ay H
NFAULT 5| s 3K s AR T SR Oen |, 3 H Bl
CLR_FLT {78k nSLEEP & A7 kb &k HiB ki 4 5 , stk
WE IEHIEAT

5 UVLO R Ob FR7N R B 58 TR O o

4 CPUV R Ob FE 7R HL A 2 R R R 0

3 ocP R Ob Fa7R I v A

2 STL R Ob e MIAEAE AL RS UL

1 TF R Ob T Al R A ST B B

0 oL R Ob R LFLETT B 1 A

7.6.3 DIAG JRZs 1 ( Hufik = 0x01 )
K] 7-34 JE/R T DIAG IRZS 1, £ 7-21 Whxd it AT 7 A 4.

R
K 7-34. DIAG IR%& 1 8
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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& 7-21. DIAG ‘R 1 FHFR AU H
AL FB it} BRME Vil
7 OCP_Ls2 B R 0b LW BOUT rh ¥t 2 (MR FET F17- 765 I ki
6 OCP_HS2_B R 0Ob W BOUT rhdf 2 Bl FET RAaee it i i
5 OCP_LS1_B R 0b LW BOUT rh¥if 1 (MR FET b 47765 It ki
4 OCP_HS1_B R 0b R BOUT hdf 1 Bl FET FAaee it i i
OCP_LS2 A R 0b R AOUT 45 2 (MM FET EA7LE i #ie b
2 OCP_HS2_A R 0b R AOUT rhdf 2 Bl FET LAeve it i i
1 OCP_LS1_A R 0b ZLH] AOUT 47k 1 IRl FET _EAFLE S i i
0 OCP_HS1_A R 0b R AOUT Rt 1 Bl FET bApdeid i i

7.6.4 DIAG R7% 2 ( Hulh = 0x02)
K 7-35 JE7~ T DIAG IRZ 2, % 7-22 st ittty T4

e
E 7-35. DIAG IR% 2 & 778
7 6 5 4 3 2 1 0
uTW ‘ oTW oTS ‘ STL_LRN_OK ‘ STALL ] RSVD OL B OL A
R-0b R-0b R-0b R-Ob R-0b R-0b R-0b R-0b
& 7-22. DIAG ‘R7 2 FABFBULHH
i T e LN ir
7 uTW R Ob RIPRIEZE,
6 oTW R Ob TR S
5 oTS R Ob F MR ST
4 STL_LRN_OK R Ob W FTHAG I 2 3] e Th
3 STALL R Ob R IAEAE AL TS L
2 RSVD R 0b e,
1 OL B R Ob U] BOUT - 1 FF % 1 480k
0 OL_A R 0b Y AOUT TR 1 48k
7.6.5 IR 5%

IC ¥ A A7 as H THCE S RETAF R SFFES

R 7-23 BT S A A7 AR AR AR IR S A7 A8 . 3R 7-23 TR B B TR B A7 4 RS bk A SN A O B A7 A
7t , I HANBEEF RN

R 7-23. B FARICER

Huhk T ARATR o
0x03 CTRLA1 B
0x04 CTRL2 L
0x05 CTRL3 Ak
0x06 CTRL4 Ik
0x07 CTRL5 AR
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 47

Product Folder Links: DRV8889-Q1 DRV8889A-Q1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJO5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJO5D&partnum=DRV8889-Q1
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1

13 TEXAS

DRV8889-Q1, DRV8889A-Q1 INSTRUMENTS
ZHCSJO5D - APRIL 2020 - REVISED APRIL 2021 www.ti.com.cn
& 7-23. #H| FHFHILEE (continued)

Huht HERATR 4
0x08 CTRL6 i
0x09 CTRL7 i

7.6.6 CTRL1 #%4| %7783 ( Hubt = 0x03 )
7-36 B~ T CTRLA =il , & 7-24 Fxt bk T 17441,
5

& 7-36. CTRL1 #i] %775

7 6 5 4 3 2 1 0
TRQ_DAC [3:0] ] RSVD SLEW_RATE [1:0]
R/W-0000b R/W-00b R/W-00b

F 7-24. CTRL EHIF A8 7B
B =B H7 BRiME L
7-4 TRQ_DAC [3:0] R/W 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 RW  |00b R

1-0  |SLEW_RATE [1:0] BE 00b 00b = 10V/us
01b = 35V/us
10b = 50V/ps
11b = 105V/ps

7.6.7 CTRL2 ¥ % 728 ( Hblk = 0x04 )
K 7-37 B Ti& AT DRVB889IA-Q1 [ff] CTRL2 st 27 {£ 58 | 3 7-25 st bidtsT TN 4B.
IS

& 7-37. & F T DRV8889-Q1 [#] CTRL2 | &7 as

7 6 5 4 & 2 1 0
DIS_OUT RSVD ‘ TOFF [1:0] ‘ DECAY [2:0]
R/W-0b R/W-00b R/W-01b R/W-111b
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# 7-25. FEFT DRV8889-Q1 /] CTRL2 & | &F 725 7Bt B

fr | B KA BRME L]

7 DIS_ouT Riw Ob (DRV8889-Q1) B 17 IR E O NEA. SA €07 a ATt . 5

TREEF OL Hrbsesiill .

1b (DRV8889A-Q1) DRVOFF 347 “8” 85 jj[%Jt%amE’J OL il , 7E4 “1” B
DIS_OUT LUK th W B vy s LA Z /i, 3@id#s “0” 5N\ EN_OL firffi

6-5 RSVD R/W 00b 1584
4-3 TOFF [1:0] R/W 01b 00b = 7us
01b = 16us
10b = 24ps
11b = 32us
2-0 DECAY [2:0] R/W 111b 000b = 127 FEOR | RIS T

e cses
001b = $E/E 18 ik , PRIV & 30k 30%
010b = $EiE 1S H LNk , PRI & 0k 60%
011b = $E SRR , PRI SR
100b = R ER A 30% , FIRIRAZER 30%
101b = EE R AT 60% , FLIR A EK 60%
110b = % RE VAL B4 2 3
111b = B ReR M BB

7.6.8 CTRL3 =4 & f7a% ( bk = 0x05 )
7-38 J&/x T CTRL3 , % 7-26 Htf bkt 7 /4

5
& 7-38. CTRL3 & /Fa
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-0000b
F 7-26. CTRL3 = & 728 Z B UL
A FEB A BIME UL
7 DIR R/wW Ob JrlisiN. SPI_DIR =1 I , 3#E “17 BB BT 1)
6 STEP RwW 0Ob HHN . SPI_STEP =1 I , SB4BAH “17 {H/)Easaiit—35,
A2 BATIER , IEBA “17 JGAEN “07 .
5 SPI_DIR R/W 0b 0b = DIR %y H ERFEHN 2| B
1b = i BRRE SPI %777 4% DIR
4 SPI_STEP R/W 0b 0b = STEP )%y i BRBEHI B[
1b = #y L ERBH SPI 274723 STEP
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R 7-26. CTRL3 =i % A28 7B UL B (continued)

fir

FB

it

BRUME

]

3-0

MICROSTEP_MODE [3:0]

R/W

0000b

0000b = 100% HFHIEH3: ( BARBIRE )
0001b = 71% HULH 4353 ( PIAIEIHE )
0010b = JEFEFF 1/2 Bk

0011b = 1/2 53t

0100b = 1/4 i

0101b = 1/8 B

0110b = 1/16 3

0111b = 1/32 ik

1000b = 1/64 i

1001b = 1/128 3

1010b = 1/256 53

1011b % 1111b = {384

7.6.9 CTRL4 %4 %7783 ( Hibt = 0x06 )
7-39 /R T CTRL4 |, 3 7-27 FxfbitAT TN 4E.

SWiE
& 7-39. CTRL4 ¥
7 6 5 4 3 2 1 0
CLR_FLT LOCK [2:0] EN_OL \ OCP_MODE | OTSD_MODE TW_REP
R/W-0b R/W-011b R/W-0b R/W-0b R/W-0b R/W-0b
# 7-27. CTRLA #EH| S22 B B
ITAE -3 F BRME B
7 CLR_FLT RW 0b ¥ 17 BNZNL, ISR FTE B SR, SR NG E e
fir.
6-4 LOCK [2:0] R/W 011b H A 110b LIBUE R E |, B T XL fiihl 0x06h fir 7
(CLR_FLT) , ZIRJ54E5 85N, BB 110b 2 HAE(T
BULE AR A (AT R
A4S N 011b DURBUITA 4758 . 5 ABR 011b Z A (T
] B P e 5 A AT B
3 EN_OL o Ob BN 17 BUE TR S A
2 OCP_MODE RIW 0b 0b = 1 S IR S A
1b = ¥ S 3 E
1 OTSD_MODE R/W 0b 0b = EHIBER LS EFBTEHE
1b = it £ S8 B
0 TW_REP RW Ob 0b = R&7E nFAULT 228 i & 0 a4
1b = 2578 nFAULT 226 30255 sl i s 1

7.6.10 CTRLS5 =il & f78% ( bk = 0x07 )
7-40 J&7R 7 iE T DRV888IA-Q1 ) CTRL5 , & 7-28 ikt iktr T A 4H.
Kl 7-41 JEoR T3&E T DRV8889-Q1 (1) CTRLS , % 7-29 Hxf th#hAT 7 /4.
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DRV8889A-Q1 EAfH OL_TIME [1:0] Az i 0l gw A2 H % S 3 As il i ] T gE , PARAE R EN_SR_BLANK 7 H 7] g

T T R i = R AV B TR DI e

(BRI
&l 7-40. 3& F T DRV8889A-Q1 [¥] CTRLS5 &4 &7 1788
7 6 5 4 3 2 1 0
RSVD \ STL_LRN ‘ EN_STL ‘ STL_REP ‘ OL_TIME [1:0] EN_SR_BLANK
R/W-00b R/W-0b R/W-0b R/W-1b R/W-00b R/W-0b
& 7-41. i& T DRV8889-Q1 ] CTRL5 &I & frad
7 6 5 4 3 2 1 0
RSVD \ STL_LRN ‘ EN_STL ‘ STL_REP ] RSVD
R/W-00b R/W-0b R/W-0b R/W-1b R/W-000b
% 7-28. & T DRV8889A-Q1 /] CTRLS &l &fr e B
A FB& KA BRIME i)
76 |RSVD RW 100D (RET. Wil “00” .
5 STL_LRN R/W 0Ob BN 17 LT R T . Rkl S R sE S
A E SR EE “0” .
4 EN_STL R/W 0Ob 0b = ZAF] KU
1b = J3 F sl
3 STL_REP RIW 1b 0b = NFAULT _F- A4 75 K6 21 23
1b = nFAULT 4R & Jsiia il
2-1 OL_TIME [1:0] Y 00b 00b = 200ms ( HK ) FFBS SRR I 7]
01b = 125ms ( & ) FFBE G AR R[]
10b = 75ms ( ft ) JF s Gk B )
11b = 3ms ( 1 ) FFE& 5 ke E
0 EN_SR_BLANK R/W Ob 0b = 500ns 8% T 2 WX 3) VH KR 7]
1b = 183 sk B IR T B B T R4 R | Wk 7-9 F R,
% 7-29. 5T DRV8889-Q1 ] CTRL5 ¥ % 773 7B Ui B
DA FEB i BRIME L]
6 |RSVD RW 100D {RE. BI#H “007 .
5 STL_LRN R/W 0Ob BN 17 DLT AR T . Skl S R e S
AL E R EIE] “07 .
4 EN_STL R/W Ob Ob = R EMR I
1b = J3 F R s
3 STL_REP R/W 1b 0b = NFAULT _F- 4 75 160 0 21 2
1b = nFAULT 35 K Il
2-0 RSVD R/W 000b fRE. MG “000”

7.6.11 CTRL6 # | 7 f745 ( #uhik = 0x08 )

7-42 Jgzx T CTRLG

B

% 7-30 b LiEAT T

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: DRV8889-Q1 DRV8889A-Q1

51


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJO5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJO5D&partnum=DRV8889-Q1
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1

DRV8889-Q1, DRV8889A-Q1
ZHCSJO5D - APRIL 2020 - REVISED APRIL 2021

13 TEXAS
INSTRUMENTS

www.ti.com.cn

[ 7-42. CTRL6 #5258

6 4 3 2 1 0
STALL_TH [7:0]
R/W-00001111b
# 7-30. CTRL6 | F A Bk B
B |FB KA BRINME VL
7-0 STALL_TH [7:0] R/W 00001111b | 00000000b = i+%1 O
XXXXXXXXb = 1% 1 31| 254
11111111b = % 255
7.6.12 CTRLY7 = & 772% ( bk = 0x09 )
K| 7-43 @7~ T CTRL7 , % 7-31 Xt it4T 748,
Wk
[ 7-43. CTRL7 5%
6 4 3 2 1 0
TRQ_COUNT [7:0]
R-11111111b
F 7-31. CTRL7 | &8s 7 Bl i
VoA 13 el ERNE L
7-0 TRQ_COUNT [7:0] R 11111116 | 00000000b = T1-%H 0
XXXXXXXXb = 11%Ch 1 3 254
11111111b = %N 255
7.6.13 CTRLS =i & 778 ( Hidk = 0x0A )
K| 7-44 &/ T CTRLS , % 7-32 Xttt i#4T 74,
Hk
& 7-44. CTRLS & rEas
6 4 3 2 1 0
RSVD \ REV_ID [3:0]
R-0000b R-0010b
# 7-32. CTRLS | S 28 Bt B3
B | B ESid) R BiEH
7-4 RSVD R 0000b ]
3-0 |REV_ID R 0010b BPHBAT BRASHR .
0000b #3414 RAUEIT A .
0001b #/R4E 2 ANFAMEIT A
0010b KRES BT FRLA
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8 L FH A St
#IE

PLR R8BS BANE T T A0, T AR E R 52 864k . T % 7 R A7 DT e 4L 2
BIEHTHMA . % NI B, DR R ST RE LW

8.1 MAfER
DRV8889-Q1 #i1 DRV8889A-Q1 #&4t FH T XU A5 i3k 4l

8.2 HAIN
PLF & FE 0T A T DRV8889-Q1 il DRVB88IA-Q1 et

1 24
——{CRL NSLEEP j¢——
0.022 uF 2 23
T lepn DRVOFF f¢——
3 22
VM Ve DR j¢&———
l 0.22 uF 4 21
t i WM STEP (¢——
0.01 pF 5 20

PGHND SCLK [4——
< L 6 19

AOQUTH SDI le——
Msgip * 7 DRV8889-Q1 18
o) el AOUT2 sDo —» Ve

8 17
9 16 VCC
BOUTHY nscs [+
10 15
VM PGND VREF Rrers
é 11 14
Y WM nFAULT A —__— 01yF
12 13 10 ko
GND DVDD Rrerz
100pF|+  001pF 0.47 yF

I

H
<
g

B 8-1. SL7 N FJE A ( HTSSOP 3% )
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1

0.022 uF — 2

)

3

VM
]
l 0.22 uF — 4

0.01 pF 5

1
Lz :
‘:60'5‘] a8

9

W

4; 11

12

CPL

CPH

VCP

WM

PGHND

AOUT

ADUTZ

BOUTZ

BOUTH

PGHND

VM

GND

nSLEEP

DRVOFF

DIR

STEP

SCLK

sD

DRVE889A-01
SDO

VSDO

nsCcs

VREF

nFAULT

DVDD

24

23

22

21

20

19

18

VCC
17

16 VCC

15

Rreri
14

— 01pF
13 10 ka

100pF|+  001pF

Hl

Rrerz

0.47 yF

K 8-2. #RIN F FFE ( HTSSOP #3: )
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0.022 pF
0.22 yF —— ﬁll}_lﬂlﬁlﬁlﬂ
W 5 E o3 & & %
= 5] Q ﬂ g
1
VM 2 & STEP fe——
0.01pF —— 2 18
<]— PGND SCLK |[#—
3 17
- AOQUT1 SDI Je——
Step él 4 DRV8889-Q1 16
VCC
5 15
el BOUT2 VsSDo _l—{ I—{>
6 14 0.1 pF
BOUTH nscs f¢e—— “'H
'_
o o 3 uw 13
6 = 2 ¢ 1 ¥
o > [} r
o o (53] [} -— (o]
VM ' hoka
5’\/\/\/—"—’\’\*\/— VCC
100 pF|, 001pF| 047 pF Rrer Rrers
L L 4

& 8-3. #iL 7 F A ( VQFN 33 )
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0.22 UF —

0.01 pF

Hi

Step
Motor

e

8.2.1 #itER

0.022 uF
i [t i [t i -
.| L
a & & & © %
= [&] [ ﬂ g
1
VM 2 K STEP fe——
) 18
PGHND SCLK j[4———
3 17
AOUT1 SOl [——
4 DRVA880A-Q1 16
AQUT2 SDO [—* Ve
5 15
BOUT2 VsSDo _l—{ I—{>
6 14 0.1 uF
BOUTH nscs fe—— M
'_
o o 3 uw 13
5 = 2 2 = ¥
o = ()] [ = =
it [am] [a7] L] -— [t
VM ' hoka
g’\/\/\/—"—’v\f\f— VCC
100 pF|, 001pF| 047 pF Rrer Rrers
L L L

8-4. BRI FJHIEE ( VQFN 33 )

2% 8-1 F 1T IR B IE AT AT N BT A S L

% 81. &itsH

BItSH Y aBiE
FLVR LR VM 9V & 16V, FrFrE N
13.5V

LR 4H L BH RL 7.7Q1H

FL 42D 3 A 0 step 15°13533k

H At i 3 Nm 1/8 itk

H b L v 300rpm

F i e B IFs 500mA
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8.2.2 FANW IR
8.2.2.1 (6 H B FE

FE TS PRAT | 55— 2 A A T 5 0 L L R RD R 0 AL RS A B s o, T U ftep
OS] STEP 31, R F A UGt v | W B HUR et . 08 (R LT LA SR b, ) 7
2 2 H BT EHLETE (v)y Z150 20 (i) FTEHLASEHE AR (O gep) RTREA fotep

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

fstep (steps/s) = 5
2)

0 stop HIMELER T 203 MM 2R p B T b L

B, 2 AT RO B R F L EE L A8 LB R f e, B ARRAE 1/8 Rub AR SEEL 300rpm 1
P, WA 2, AR fiep /9 960HZ,

Wob A SPI FA7#s 1 # MICROSTEP_MODE % & , " LLEFE 8-2 A FME R E . ¥ i<
R FIE I EALE ) A R A AT [ | (SN e e, B E S ) fstep A BESLEIAH [ ) FLATL AL

R 8-2. A ERTE

MICROSTEP_MODE R
0000b HA 100% RFHAPEE ( ARG )
0001b A 71% Bt asbdt ( BRI )
0010b JE9EH 1/2 i
0011b 112 ik
0100b 114 B
0101b 118 it
0110b 1/16 5k
0111b 1/32 it
1000b 1/64 5tk
1001b 1/128 i
1010b 1/256 it

8.2.2.2 BT

TEAE AL, R (Ips) @IS MR R IR . ZEK/NR T VREF LM TRQ_DAC % HE.
VREF 3| J#i_b fe YR8k BB A 3.3V, DVDD ] i T i i L 43 2% 244t VREF

TES AN | |ps 58 ST KB IR BE (rrip)-

Ay Ve (V) TRQ DAC(%) = Vieer (V) TRQ_DAC (%)
s (A )= /Ay TRA-DACLY) = 2.2(V/A)

(3)
8.2.2.3 P

A SR\ P R R X, N3 7-7 s R A LR AL IR H Jt A Y PT84 1 I g I T O I g 5 3R 47 1
W, RRREAALMIREIP B G, LG R B IR ST BE (lrrip) I, SFSAE tope I A — B 42
HET )\ MR — . topr 25 , BRI BOTA
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8.2.3 B HIZR
& 8-5. B4 30 - JB4 30 FWR T 1) 1/8 Bt K 8-6. 18 -8 M Ty T 1 1/8 414}
E 8-7. F R A S HI R A) 1/8 bt & 8-8. & RLIHHBIETZIRM 1/8 Lt
& 8-9. B BRI S I I I 1/32 TPt & 8-10. & e BhATEIRM 1/32 D3k
A 8-11. B BB RS S IR W 1/256 bt A 8-12. R EBIA T 1/256 bt
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8.2.4 #SLH

I T B T E AR ORI S TR B

8.2.4.1 ZIF1AFE

BIRBFEH = A FEI 4K« SBIFE (Pconp)s FFIRIAFE (Psw) FIEEA BTTHFE S EI TR B (Pg)-
8.2.4.1.1 BiER#E

T 15 A B I LT &, R A B — AR B 0 FET A5 — LM MM FET. Sl ke
(Pcon) BT HIBLAG £ 7746 i (Irs) BAZ B0 (Rosioniy) AN (Rosonsy) 9 S8 L ( 77258 4 i
) .

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(ont)) (4)
RIS A T Y 8.2.1 A B N Y N A ) SE R AE

PCOND =2X (IRMS)2 X (RDS(ONH) + RDS(ONL)) =2x (500mA/ «/2)2 X (045 Q +045Q ) =225mW (5)

#iE
A7 2 EERR T S PRI L, DR il B2 4 2 3 S s RIS ) FET Sa@ P . O 1 SEHER
MR, N SRR R FET Sil H B R0

8.2.4.1.2 FF&dR#t

HI PWM JF R 5 I B DY AR R T B R (tgr)s HURHE . HHLI TR IR PWM JFG850% . 4> H
MRAE LT 18] A0 T R 18] A R SRt e T S A s #2 3K 6 AT el 7 s

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 fpwm (7)

trise_pwm M trar_pwm BIATBGEBME Vyw/ tsre FAHBFERAN SR ZEUG | RIXEIEFR Ty 105V/us , PWM 43
9 30kHz , WEEAS H # A TSR THE R

Psw _rise = 0.5 X 13.5V x (500mA/  2) x (13.5V/105V/us) x 30kHz = 9.2mW (8)
Psw FaLL = 0.5 X 13.5V x (500mA/ ¥ 2) x (13.5V/105V/ps) x 30kHz = 9.2mW 9)
FEVHELATT RAHE (Psw) B, BT ITFCHFE (Pow rise) A1 T BERS TAITF CHIFE (Pow parL) ZFIIIH£5

Psw =2 x (PSW_RISE + PSW_FALL) =2x(9.2mW + 9.2mW) = 36.8mW (10)

#1E
ETHE (trisg) AR BRI E] (trare) A22E T A AR R IAUE (top)THEEIT . XS HCTIH 2 B8 AL PR L
IR AN SRR AR A T A2 AL o
TR S R AB R U L. IR 10V s B P AR T SRR AE KL LR IE 2y 105V s B (1T
RAGFER 5. SR, BURAK B R AT 2 IR BN 45 1) EMC PERESE LT . 7 EHEAT A 4RI 20 7 4 g
ARG N ) 3 AR
TFRBAFES PWM FF SRR . B A ) PWM Sk B e T s R L . FRALZRRE I U . R FL )
5 F HS AT DR T 1] sl S0 FLIAL (TR RE TR DL SO i i = ) -
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8.2.4.1.3 I TH ARG RN T RS
FH T FEL YR FE 105 S FE R R T R AR T B A R R s

Pa = Vym X lym

ARNAARAE , WA R 77 G SR A D 3

Pq = 13.5V x 5mA = 67.5mW

(11)

(12)

THEF A T3 RE 7 B IR AR AR (lyw) , B T BV L TRLRE R 34 A%

8.2.4.1.4 BIThZAHE

HIIRAFE (Pror) 2 FIEBUE. JFRBUEMESIIRBFEZA , iR 13 Frn.

Ptot = Pconp + Psw + Pq = 225mW + 36.8mW + 67.5mW = 329.3mW

8.2.4.2 PCB 27

(13)

AT EEE X 2 21 4 /2 PCB ) HTSSOP 2581 VQFN $52%: | 3 5 Flv 35 25 B A W5 Fh A [7] 1) 4 )5 15
( 10z F1 20z ) FINFORFEII X (1em2. 2cm2. 4cm?2. 8cm2. 16cm?2 il 32cm? ) .

8-13 FlE] 8-14 J&7x 1 73 Jili& T HTSSOP %81 VQFN 43611 2/4 |2 PCB Tii)Z. PCB HITHZ. a2 1

MEEIRFEA MR |, T EJZE 2 e A B r i,

X HTSSOP |, fEas 14 FI7E T 4 x 3 FEa Ryl L , B fLE ARy 300um , BE47E B0 25um. Xf T
VQFN , fEG PR TR 1 2 x 2 BRI AGESL , B FLEARJY 300um , BRAH 0 25um. dnsRiEH] , AuiE L
A LRMTIZ . JREAPEE (MR ) o T 2 BEA 4 ZRE, a2 AR Z BRI RSS ATA L. )T

VQFN 2%, 8318 5 XA TIZ TE o

#* 8-3 L& VAR PCB KM AF PCB EMEMEL . % 8-4 JL& V&M T HTSSOP 3 A[F PCB 7 X
ff) PCB R~} (A) , % 8-5 L& [ i& T VQFN 3 1A R PCB 4 X 1) PCB 5T (A).

% 8-3. PCB REMBEH EE

PCB %7 B L B BEE1 | wEE2
22 10z PCB 1oz 1oz R
20z PCB 20z 20z
4= 10z PCB 1oz 1oz 1oz 1oz
20z PCB 20z 20z 1oz 1oz
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&l 8-13. i&FIF HTSSOP #f %K) PCB - T2 ( 4/2 2 & 8-14. & T VQFN % PCB - THZ (4/12 2
PCB) PCB)

% 8-4. 5T HTSSOP # 3 PCB R~

BHX (cm?) R (A) (mm)
1cm? 13.31 mm
2cm? 17.64 mm
4cm? 23.62 mm
8cm? 31.98 mm
16¢cm? 43.76 mm
32cm? 60.36 mm

% 8-5. & FTF VQFN #3:1 PCB R~

BHIX (cm?) R (A) (mm)
1cm? 10.00 mm
2cm? 14.14 mm
4cm? 20.00 mm
8cm? 28.28 mm
16cm? 40.00 mm
32cm? 56.57 mm

8.2.4.3 HTSSOP #HEH#ZSH

Roya ( EEREIAGL ) Al W g (45 E BERIFIES 0 ) SRS E IR KFEE R T PCB KA, B
PR R A8 TR A

8-15 & 8-16 f@z~ 7 X HTSSOP #2351 2 2 PCB /8 AL XA Roja ( EEAEHIL ) 1 W g (FEEHE
PENAFIE SR ) Z 5. WX i FToR | 24 PCB 4R 5 2 ik 5 A AR A T AR K, SABELAE AR

KAl | & 8-17 AIE 8-18 Jig/n 1 K HTSSOP %11 4 |2 PCB IR AL X1 R g yp F1 W g 2572
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&1

ISR (R gl & EABLIREHIN W p[4h E R IE S AL ) A2 T BRI DN 25°C ANk
FET Z A 50FEH 2W DhERRX — LR H 1. it A MRS EEE T 03 FET sLhrfr B A K1Th

FFEHC, AR THE

ASEURKIEERCR TANBRAT , ik . B UTRRSE . B2 HEMER | iF

Z B MR

20
—— f-oz Copper
| —— Z-oz Copper
B0
TO I'.\
£ \\
g
3
o 5
40 \
H"\-‘\_\_‘H ] —
x—‘_‘———\_\_\_\_\_\_
30 —
20
1] 5 10 15 20 5 30 5

Copper Pad-Arsa {cm’)

8-15.2 2 PCB & EMRHAIH (R yo) SEHFX KK

18
—— f-oz Coppsr
—— Z-oz Coppsr
15
g™ %
g
B
ra k\\_\_\-
\“‘———_ |
0
—_ |
]
1] 5 10 15 20 5 30 35

Copper Pad-Area {cm’)

&l 8-16. 2 2 PCB 42 LB IRIFIES S (VY yg) 5EA

Copper Pad-Arsa {cm’)

8-17.4 2 PCB &2 RHIH (R yo) SEHFX K%
%

# XK HR
B0 13
—— f-oz Copper —— f-oz Coppsr
\ —— Z-oz Copper —— Z-oz Coppsr
Fiv] .
\\ z_
0 \\
£ \\ £
= g
: <
o \ B 0
40 \,\\ \\
\m_____q _ \“\__\
" ] ] \__ —
[——
20 ]
1] 5 10 15 20 5 30 5 1] 5 10 15 20 5 30 35

Copper Pad-Area {cm’)

&l 8-18. 4 |Z PCB & Z LM IR FHES S (Y 45) 5EH
XK &R
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8.2.4.4 VQFN #f&Epy#24¢

Kl 8-19 A% 8-20 7 7R VQFN H2%EH) 2 2 PCB /2 4 X Ry ya ( S EIAEEIAME ) 1 W g (S B
BAHESH ) 25 . NIRRT DUE 1, PCB (14 5 FE i S AN AR T AR K | ABH AR .

Zfelih | 1K 8-21 A 8-22 JEn T KA VQFN 12511 4 |2 PCB #E 5 X I R o ja Al W g Z 5o

#1E
IS (R gl G BTN W p[ 45 Z R ERRRFIE SR ) 228 T BTIR DN 25°C AR
FET Z I 50REH 2W DI — 15 ORI 1. 1HEAS MRS EETE T D3 FET SLhrfr & ALK

FAEHL , TIAE Tl HE .

MSHUR KRR T AN, Wik B . B UTRRAE . B2 AER |, SRR .

— -0z Copper
—— Z-oz Copper
100

%\ \
[
. m
3 \
o
70 \\
\ —1 |
20
'\-u..\_\_\_\_\_
E_“-—«_ﬁ
=0
0 5 10 15 0 25 10 15

Copper Pad-Area {om’)

K 8-19. 2 £ PCB & &I EHIH (R yp) SEFAX IR
%

30

B

E g (FCARN

5]

v

& 8-20. 2 |2 PCB £ ZE IR HES T (W yg) 5EH

—— f-oz Coppsr
—— Z-oz Coppsr

|

[~——
—

5 10 15 20 Z5 30 35
Copper Pad-Area {cm’)

XEIR AR
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100 iz
— 1oz Copper —— f-oz Coppsr
\ —— Z-oz Copper ‘ —— Z-oz Coppsr
20 21

i
i __

-\\ 18
o

Ry (200
E g (PO

H—"‘—‘——_\_

| |
_\_\_\_\_\_\_\- L —__‘—‘-h.__
40 E— 1
1] 5 10 ~ 15 0 N 5 30 35 [i] 5 10 15 20 25 30 35
Copper Fad-Area (cm’) Copper Fad-Area {cm®)

& 8-21. 4 2 PCB éﬁ%ﬂ‘i‘i;#&m (Royn) 5BEHFAXKIK | & 8-22. 4 |2 PCB %55 B IIGES L (VY ,5) 5B

8.2.4.5 #tL 1T HE
WER CHIAEGIR T Ta PR IIZESFE (ProT) , MER (Ty) MitEARMT. Ty=Ta+ (Pror XRoya)

E— M54 JEDEC iR 4 |2 PCB o |, SR/ HTSSOP 34 i () 45 IS HPH (R g ya) N 30.9 °C/W | 17 K
VQFN 25 1k 40.7 °C/W.

TR IRBEIR N 25°C , ) HTSSOP 3 ()45 iRt 57 5 R an F
T, = 25°C + (0.3293W x 30.9°C/W) = 35.18 °C (14)
VQFN $#3EM g5t H o7 L r -

T, = 25°C + (0.3293W x 40.7°C/W) = 38.4 °C (15)
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9 HLYREEIY

ZAAEAITE 4.5V & 45 V ({1 HE Y5 (VM) Y8 A IE TAE. BAIEREA VM 5] AL CE —AN5E E A VM
(f) 0.01uF P R4S | iZ 288 R AT RESEIT % 8 F . IhAh , VM EUFURE — N R R A,

9.1 KBEEHAE

Fo & GG R AR B A R LIRS R g B i~ D EERR . HEZ N AFRERFERE ZGm0 , Hk
RGN T A ERA

P KR A A BRI T 2 AR, A
UL G2 i 75 1A e e LI

FL R HRL S AR HL VR T

PN UL 2R 408 2 (8] 0 A P R

RS B S AT
AR RAIER (A RIER. TCR B, Pl )
HLL BT i

LR A FRATLOR 2 2R 8 2 () 1) R Js 2 PR R VR A rE R AR AL T . ISR/ KRB B AR/, RGUK LRy
OO AL A PR AN 2 Bl R A AR e B AR R 2 B RS AR L R RS OE , AT DA Rt
KHLI

BHRFOE T 2 M BUE |, B ZEIAT RGERIM R 2 D& B R A B A
KA A HAUE S N T AR g, DA AE s s A% i e I SR AR JEE

Parasitic Wire

Inductance )
Power Supply * Motor Drive System

™M i

<+> +] 1 Motor
— T Driver
* j A
GND

Local IC Bypass
\/ Bulk Capacitor Capacitor
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10 fi |5

10.1 fi B8

REASE ] — MR LS 0.01uF FLAUE HUIE A VM IS ESR W %55 B 2004 VM SIS B % GND. % HIZS 1
RATRESENE VM 51O | F3 it 98 0 51 R B0 it ek P11 5 230 GND 51 iz,

WA ZRE PR AT HLEE S VML A2 B L 0K VML 3 IS5 B 2 e . L T DS FRL A L2

WALE CPL Al CPH 5] il 2 178 B — /MK ESR P& HA . @il — AN HZA{EN 0.022uF . FUE HE N VM 1
2. KL R T RS 5 I

WAHE VM R VCP 5 A2 [ CE — MK ESR PR AL . B — A i 0.22uF . #E UK N 16V [
B K BLALIF IS AT REEEIL 5] BRCE -

% ESR PR Hi 7w 4% DVDD 5| 55 i% S et . @ WU — AN {E Dy 0.47uF | BUE LN 6.3V [ HLAR
Ao RIS A AR AT RESEIL 51 MU

HUAJR LA TUE L B R G .
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HEMAEE (TI)
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HEMAAE (TI)
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HEMX A (TI)
HEMAAE (TI)
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1P IRS) 709 TIFE B s
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AutoTune™ 71 i 7126 L 19 H e 1 R4S
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PowerPAD™ i# ik N FHi 15
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PACKAGE OUTLINE
RGE0024N VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

T .
-

W
o

PIN 1 INDEX AREA J

0.1 MIN

i
(0.13)4 j

SECTION A-A
TYPICAL
1 MAX
I I =R = = e = SEATING PLANE

1
l~—12.45:0.1 —]
‘ | 0.2)TYP
7 ‘ 12 *‘ [‘
TOTEY :
6
T % D
5 (0.16) 1§
x P ﬂiYg'M D
(25] [ b
ifH@ D
R e
18 | 03
20X[0.5 | 24X02 o
| 01®|[c[A[B
PIN 11D SYgM $W5®LFCH_H
(OPTIONAL) 05
24x §3 —

4224736/A 12/2018

NOTES:

1. Alllinear 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 optimal thermal and mechanical performance.
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DRV8889-Q1, DRV8889A-Q1
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RGE0024N

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

wn T R Bl

g

I
20X (0.5) 1

| \
(R0.05) TYP ! !

j[‘ ALL AROUND
METAL UNDER

ALL AROUND j f

P 2X(38 —————————
o 2X(25) ——=

\ (C12.45)
\

24

(@ 0.2) VIA

7
2X (0975) ~=————] TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 18X

‘ SOLDER MASK

| METAL (
|

| |

™ SOLDER MASK kj\ SOLDER MASK

OPENING OPENING

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224736/A 12/2018

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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RGE0024N

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

24X (0.6) m @

24X (0.25) !
1

| 2X (3.8) |
i ; 2X (2.5) | ‘
| ‘ 4X ‘ |
! | ™ (@1.08) 7 ‘ \
\ \

Iﬁ |
20X (0.5) ’*{E

(R0.05) TYP

METAL

TYP

6| | K\H
|
760864
2X (0.64) 4¢_—_1
SYCIQ/IM

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
78% PRINTED COVERAGE BY AREA
SCALE: 18X
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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.

i3 Texas
INSTRUMENTS

www.ti.com

72

Submit Document Feedback

Product Folder Links: DRV8889-Q1 DRV8889A-Q1

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJO5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJO5D&partnum=DRV8889-Q1
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1

HESHMNGETTEH
THREERARFI T RS (OREEEER ) « WIFRIE (BESE R ) - MBI EN. MK TR, 24aE B RIE , AUE
IO B A ATAT B R s R O AEAR |, R EAN R T Xh@E 88 M e H& 77 T 09 38 P BN R ABAT AR 36 = 5 iR P AL s s FE AR
XL B P T P AT Bk BRI RN RAE A . 808 BAT AR LA N 230 3HE « (1) SH0 I BRBE R SIEMN T 76, (2) it %
WEFEMRRAE IR |, (3) B PRI 1V B 335 fE AH AR e LS AT AT Hofth e 4. AR e AR . XSS JR G AR |, RS ATl A T AUEN ]
X e B TR R AR IR TR B T 7= SR o AR I e B PRk AT FA B2 I SR R o S TOAUE P AT e Fo At T b= B SR AT AT 58 =07 S0
WAL TR A U 25 R TE I S R K A8 FE ot T RIS AT AT R . 5 A, BURAMR S |, T A 7157
THRBERP= 5532 TI 8526 3K (https:www.ti.com/legal/termsofsale.html) B, ti.com _b HAhIE FH 4% 20T 77 ik B B Ao A58 P 26 kA 3. T
PO S BRI E A S R B UL AR 7 ST 5 T EES T1 7 5 R A 3 P A 4E AR B H (R 5 75 1

HR 27 Hudik - Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021 , flEJH{ 38 (TI) A


https://www.ti.com/legal/termsofsale.html
https://www.ti.com
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

DRV8889AQPWPRQ1 Active Production HTSSOP (PWP) | 24 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8889A
DRV8889AQPWPRQ1.A Active Production HTSSOP (PWP) | 24 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8889A
DRV8889AQWRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV

8889A
DRV8889AQWRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV
8889A
DRV8889QPWPRQ1 Active Production HTSSOP (PWP) | 24 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8889
DRV8889QPWPRQ1.A Active Production HTSSOP (PWP) | 24 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8889
DRV8889QWRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV
8889
DRV8889QWRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV
8889

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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Important Information and Disclaimer:The information provided on this page represents TI'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 9-Oct-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o 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)
DRV8889AQPWPRQ1 |HTSSOP| PWP 24 2500 330.0 16.4 6.95 8.3 1.6 8.0 16.0 Q1
DRV8889AQWRGERQ1 | VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
DRV8889QPWPRQ1 [HTSSOP| PWP 24 2000 330.0 16.4 6.95 8.3 1.6 8.0 16.0 Q1
DRV8889QWRGERQ1 VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

13 TEXAS
INSTRUMENTS
www.ti.com 9-Oct-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8889AQPWPRQ1 HTSSOP PWP 24 2500 353.0 353.0 32.0
DRV8889AQWRGERQ1 VQFN RGE 24 3000 367.0 367.0 35.0
DRV8889QPWPRQ1 HTSSOP PWP 24 2000 353.0 353.0 32.0
DRV8889QWRGERQ1 VQFN RGE 24 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
PWP 24 PowerPAD" TSSOP - 1.2 mm max height

4.4 x 7.6, 0.65 mm pitch PLASTIC SMALL OUTLINE

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

4224742/B
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PACKAGE OUTLINE

PWP0024W PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6 c
A [ ez TYP |
PIN 1 INDEX (D ]oac] SEATING
AREA 22X PLANE
P — : =2 F
| — ——
— :j
— —
— — o
—
i
NOTE 3
— —
— —
— —
— — 4X 0°-15°
120 jz:i L
13 { T
8] J 45 2ax 530

2 & [0.1@ [c[A[8]

SEE DETAIL Aj\/\

( [\ \ (0.15) TYP
N \f
2X (0.6)
NOTE 5
20— —13
2X (0.23)
— — f NOTE 5
—] I—
.
—] —
—] —
GAGE PLANE
4.06 —] 25 —1
336 — T
:{THERMAL # —
— PAD } A—J L
L f 0 -8 0.50 0.05
DETAIL A
—] —1 TYPICAL
1 :L 4: 24
2.94
2.24
4231125/A 08/2024
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.

. This drawing is subject to change without notice.

. 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.

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.

(G20 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
PWP0024W PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (1.5) —T———‘
11
24X (0.45) i}

(R0.05) TYP

SYMM METAL COVERED
¢ / BY SOLDER MASK
7‘(\ 77777 4 ‘!;77772\77: 24

R
=

D ol = 7.8
C 1) ! N(OTE) 9

SYMM

[
22X (0.65)
B S

SOLDER MASK
DEFINED PAD

@0.2) TYP
VIA

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK‘\ OPENING

|
1 .\'¥EXPOSED METAL

JL*0.07 MAX 4L7007 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4231125/A 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. 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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PWP0024W

EXAMPLE STENCIL DESIGN
PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (1.5)

24X (0.45)

(R0.05) TYP —~ E ! %

LI

22X (0.65)
SYMM
(1;7

Vo

1

(2.94)
BASED ON
0.125 THICK METAL COVERED
STENCIL /' BY SOLDER MASK

1]

(4.06)
BASED ON

[ ] o0125THICK

STENCIL

13
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 3.29 X 4.54

0.125 2.94 X 4.06 (SHOWN)
0.15 2.68 X3.71
0.175 2.48 X 3.43

4231125/A 08/2024

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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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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PACKAGE OUTLINE
RGEOQOO024N VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

.1_7 Ge

Wk
[N

PIN 1 INDEX AREA J i 0.1 MIN

(0.13) J j

SECTION A-A
TYPICAL

}
1 MAX
5.0 | 2X(2.5] |
]H [12.450.1 a\ ﬁ (0.2) TYP
7 1 12
6 VAVIIVAY 13 1
> |
S ST,
x DO !275777 g svmm
251 B T <
i"‘ @4{
R Gy o2 ‘ q
ﬁ@ alnan| ™ L :

24 19 0.1M|C|A|B
PIN 11D SY(E"M © 0.05@|C

(OPTIONAL)

4224736/A 12/2018

NOTES:

1. Alllinear 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 optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGEOQOO024N VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

2X (3.8)

/e@ —
| |
(R0.05) TYP ‘ !

7 (@ 0.2) VIA
2X (0.975) 4«——1 TP
SYMM
¢

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 18X
0.07 MAX 0.07 MIN
ALL AROUND j f j T ALL AROUND

METAL ( METAL UNDER

7 | / SOLDER MASK

| |

™. SOLDER MASK Lj\ SOLDER MASK

OPENING OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED)

SOLDER MASK DETAILS

4224736/A 12/2018

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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RGEQ024N

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

i

e T BHEEE 1

o 2X(2.5) ——~

2X (3.8)

Lo
(J1.08) X
\

(R0.05) TYP

METAL
TYP

2X (0.64) 4¢.—.1

SYMM
¢

SOLDER PASTE EXAMPLE

BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

78% PRINTED COVERAGE BY AREA

SCALE: 18X

4224736/A 12/2018

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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