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lym VM A FL 5 LA DRVOFF = 0. nSLEEP =1, Hit! 5 7 mA
lvma VM RN ASE X Fit it FR O nSLEEP =0 2 4 LA
tsLeep NG| nSLEEP = 0 ZEIRfE 75 us
tReSET nSLEEP &fi7 fikf NSLEEP 1% L ¥ 23 A3 i B e e 25 47 2% 18 35 us
?%RVSSSQ-Q1 , NSLEEP = 1 &4 %% 06 0.9 ms
twake Aringl)
DRV8889A-Q1 , nSLEEP = 1 % SPI 100 200 is
sk
?%Rvsssg-m , VM > UVLO Z# % 06 0.9 ms
fon JHERT DRV8889A-Q1 , SPI &% , VM > 04 0.9 s
UVLO Z it B4 ' '
Vbvbb P e 4 PR TeAMI A, , BV < Vyy < 45V 45 5 55 \Y
BifiZ (VCP. CPH. CPL)
Vyvep VCP TfEHiE VM + 5 \Y
fver) HL AT AR I oA Vym > UVLO ; nSLEEP =1 400 kHz
B P4 ( STEP. DIR. nSLEEP. nSCS. SCLK. SDI. DRVOFF )
ViL MNE BRI 0 0.6 \%
ViH MANEHE A TR 1.5 55 \Y
Vhys N IB IR 150 mV
] 0 NIB BRI T O VIN = 0V ( nSCS. DRVOFF ) 8 12 BA
liLo N B AR L LR VIN = 0V -1 1 LA
Ik g NI 5 7 PO RLAR VIN = DVDD ( nSCS. DRVOFF ) 500 nA
liH2 LIPS UL A=t b VIN = 5V 50 LA
#HHH (SDO)
Rep, spo W TFHrRIF 5mA fi# , LL GND s 40 75 Q
Rpu,spo  W#B Iz HLFH 5mA 3% , LA VSDO N3tk 30 60 Q
Ispo SDO itk H i SDO = VSDO #1 0V -1 1 LA
HHIFE (nFAULT)
VoL iy HH R Y L lo = 5mA 04 v
lon it 32 v RSP O 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% \ WKL | EME RmE Bkl R4
BHLIRESMH (AOUT1. AOUT2. BOUT1. BOUT2)
T,=25°C, Ig=-1A 450 550 mQ
Rosonty il FET S B T,=125°C, Ip=-1A 700 850 mQ
T,=150°C , lo =-1A 780 950 mQ
T,=25°C, lp=1A 450 550 mQ
Rosony &A1 FET S5@ i Ty=125°C, lp=1A 700 850 mQ
T,=150°C , lp = 1A 780 950 mQ
SR=00b, VM =13.5V , o = 0.5A 10
. U SR=01b, VM =13.5V , o = 0.5A 35 Vigs
SR=10b, VM =13.5V , lp = 0.5A 50
SR=11b, VM =135V, Ig = 0.5A 105
PWM H¥iH] (VREF)
Kv P PR 2.2 VIA
TOFF = 00b 7
torr PWM i 7] TOFF = 0b 10 us
TOFF = 10b 24
TOFF = 11b 32
lo=1.5A, 10% % 20% M E -13 10
Alrip LR A lo=1.5A, 20% % 67% i E -8 8 %
lo=1.5A, 67% % 100% HKEE -75 75
lo.cH AOUT 1 BOUT HLif T lo=1.5A -2.5 25 %
LRy
VM FF% , UVLO TR 4.15 4.25 4.35
VuvLo VM UVLO #ii5E \
VM EJF, UVLO ETF 4.25 435 445
VuvioHys  RIEIRHH AR TRERE 100 mV
VRksT VM UVLO E1i VM FB§ , #EEAL , T SPIEE 3.9 Y%
Vepuv HL ] 4K VCP TF% ; CPUV % VM + 2 \Y
locp i R A MAATLA FET MR 2.4 A
toce LRI ] P =37V ° us
Vym = 37V 0.5
tReTRY 3ok i R ] 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 S0 A U ] OL_TIME =01b ms
DRV8889A-Q1 , EN_OL = 1b , 75
OL_TIME = 10b
DRV8889A-Q1 , EN_OL = 1b , 3
OL_TIME = 11b
loL T8 A7 AR A 30 mA
Totw JURAE 3o PIAZIESE T, 135 150 165 °C
Tutw Rl PAZIREE T, 25 -10 5 °C
Totsp L WAZIREE T, 150 165 180 °C
Thys oTsp  #AICWIR WAZIRE T, 20 °C

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: DRV8889-Q1 DRV8889A-Q1

HERXFIRIF 9

English Data Sheet: SLVSEE9


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=ZHCSJO5E&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
https://www.ti.com/lit/pdf/SLVSEE9

13 TEXAS

DRV8889-Q1, DRV8889A-Q1 INSTRUMENTS

ZHCSJO5E - APRIL 2020 - REVISED NOVEMBER 2025 www.ti.com.cn
R TAEAE T IE (BRAEA AU ) » Ty=25°C H Vyy = 13.5V i, i 8 fRAE

SH AR A B/ME HAUE BARE X

Thys otw L IR Ay WAZIEE T, 20 °C
Thys_utw  RIRE IR PAZIRIE T, 10 °C

5.6 SPI i FFE K

BAME  RE BRKE| B

treapy)  SPIEiZ , VM > Vgt 1 ms
tcLk) SCLK f/INE A 100 ns
fokr)  SCLK Jgk i e P [l 50 ns
tcLke) SCLK #5J A1 HLTA 1 [a] 50 ns
tsu(sory SDI H BB 8] 20 ns
th(sor) SDI iy N\ R FFHT 1] 30 ns
tyspo) ~ SDO #iHERM 7] , SCLK 1% SDO %4 , C, = 20pF 30| ns
tsunscs)  NSCS A B E T [A] 50 ns
th(nscs) nSCS Hi AR FE ] 50 ns
trinscs)y  IKHSPE AT nSCS ki i HL-F I ) 1 us
toisnscs)  NSCS AEMIE 1) , nSCS #iH#F-5 SDO it 10 ns
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5.7 7y AN FER
R TAERE TG (BRIEREUH ) . Ty=25°C H Vyy =13.5V i, & H M HR(E
NO. B/ME BANE Hfr
1 |fstep BER 500" kHz
2 |twH(sTEP) Wk pE L) 8], STEP w1 970 ns
3 |twisTEP) Jik phR LS H] , STEP kP 970 ns
4 tsypir, Mx) B , DIR & STEP 7} 200 ns
5  |HpIR, Mx) {3 8] |, DIR & STEP FJF 200 ns

(1)  STEP i N TAESZR AT iik 500kHz |, {H RSG5 58 52 ML G PR ) o
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5.8 AR
FEEWM TAE AT (A Ra 3 )

: l
— ? = :;f::c |1 —— VM= 4.5V
ZE|— =% — VM =9V
— f‘E';: - ;ﬁ ] 35 — VM= 135
26| — Ta=80C — VM= 18V
T I g g — VM =24y
2.4 3 VM = 45V
g e
£y 1] Z
= L] 25
1<
£ L] 2.
a //f/f’/ i . I e S N
=2 18 ff-"/'/ ] = | 1
w = —— F—
e - L . I T S S ey S
& ] ] —— 11
[ 5 —
s 1 -
1.2 ——
0.5
5 i [] i5 20 z_'.“f- 30 a5 40 45 40 20 [i] 1] 40 B0 80 100 120
Supply Voltage (v} Ambient Temparaturs {°C)
& 5-1. BEARFLUR-S VM [H] H)K & 5-2. EEIR M SR E AR R
B — VM =45V
— T.=0°C — VM =5V
Y B et 58 — VM= 13.5V
—— Ta = 85°C — VM =16V
£ 7| — Ta=125°C . —_ ".'.l.’ le“l.
. K 'I.-LJ = 45'\..
T T
E &5 E
E.5 = .
E K — z 5.4
E —— 5
3 53 — 3
g .E‘ 52
E ., g
- =
& .
4.3
4.8
4.7 ||
45 45
¢ o 15 20 28 35 ap a8 40 20 0 20 4 80 & 100 120
Supply Voltage (V) Armbiznt Temparaturs {5}
K 5-3. T/EHHS VM [AFR R B 5-4. T/ERRSEERKRXR
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0.8 0.7
.= pC — VM= 4E
. — T.=0°C — VM =5
s e 0.85 | — VM= 135V
ey — VM= 18V
0.7  T.=1IFC — WM = 24V
06 W = 45V
g 005 == | g »
E ? 0ss ’//
7 0.8 2
= <
p— ] [11] /
o =
I pss & 0.5 -
= = /’
g 5
0.5
b — 0.45 /
0.45 //
F— - A ] 0.4 /
0.4 f/
ettt PSSR SR EESESERE BRSPS S et i
.35 0.35
5 10 15 0 25 0 15 40 45 -40 =20 ] 20 40 80 80 100 120
Supply Voltags (V) Ambient Temperaturs {*C)
& 5-5. {&M Rps(on) 5 VM JEIfFR A & 5-6. {&M Rps(on) EREHFIXA
o D85
— Ta = -40°C — VM =45V |
0.75 — Ta=0°C — VM=V
 T.=C 06| — vM=13.50 e
0.7 — T.=85C — VM= 1EY /
— T.=125°C — VM =24V //
0.85 0.55 W = 45y .
z 08 E oos Py
A o f’/
.55
2 R R SRR Y AP e s R = /
& & (.45
£ 05 = L&
= =
2 £ /
0.45 it = - = 0.4 V4
0.4 ﬁ
R B B e C i L e 0.3 =
5 as i
0.32 WWWM—"—‘WMMW
0.3 03
5 10 15 20 il 3 35 40 45 -40 =20 1] 20 40 4] 80 100 120
Supphy Voltage (V) Ambient Temperature {C)
- = A 1= . N »
& 5-7. =M Ros(on) SALNGIHES S K 5-8. =l Rps(on) 5EERKR R

Copyright © 2026 Texas Instruments Incorporated

s 13

Product Folder Links: DRV8889-Q1 DRV8889A-Q1

English Data Sheet: SLVSEE9


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=ZHCSJO5E&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
https://www.ti.com/lit/pdf/SLVSEE9

13 TEXAS

DRV8889-Q1, DRV8889A-Q1 INSTRUMENTS
ZHCSJO5E - APRIL 2020 - REVISED NOVEMBER 2025 www.ti.com.cn
6 VE4NUt e

6.1 MR

DRV8889-Q1 /1 DRV8889A-Q1 &1 4& H T XAk b i3t LA SR AR FLHLIR N a5 DR T o %A FERI T IS N VATE
Th# MOSFET H #r S/ AL S ML AT 5 FL it AR —MRob 7 BE & o R AF AT LU 4.5V % 45V [F LR E
ey, JF Haeugfe ftmik 2.4A MIEME . 1.5A B ETEE 1.1A B75R (rms) Bt FL . SERR B A 7 1R
HLLE T IR A . B L R A PCB #AdtkRE . 5 DRV8889-Q1 Atk , DRV888IA-Q1 EAHi4 M E , T
- i 70 Ak a0 ) R 15003 5 ok 22 DX BTy 7 B bf 1) 1t 4k . DRV8889-Q1 il HL J5 BRIN 3 AT H # , T DRV8889A-Q1 %%
A H #r.

e F R N SR R RS I R, T G P8 S S0 B SR A T LB o 2 SR A P R R A U TR AN P R
MOSFET #EAT s yiths il , HER 1A I B B P K D - ke . i VREF 5 BAIAL ) v R U 7 R AT I 9 B0 il IX
FAVEREAR 1 AMBALIE AR . RGETIAE , JF4i/ 1 BRI PCB Rt

{81 5 11 STEP/DIR 2 [ o VR 4R i) 28 7 2Dt E LI 7 T D 2RI . 3043 BE A8 ml DARRAT Rk B 4l 23, T
TAMBIE R SR E G H B . o EaRa LBl et Pt Pk 1/4. 1/8. 1/16. 1/32. 1/64. 1/128 Fil
1/256 Wob k. B T ARAER 0 | I8 — R EEIE IR 20 AR | AT DR O s LG S R 38 I A i o

F P AT ATE J U 22 i X 2 (A B R TR T o PR R iU sy | T DU BB IR & . IRE 3. & a8k
P B BE DL BN A S I P T T & . 18T A S R AR D A R R, 7R R D RS
Tk B RERAR TR S E B DA AR P B A T R, R RME AL AR RN Z AL RN . B RE AR S
i AT AR SCIBTI 18] . SCe gl 7 %8, DAam KRR B Hh ek LG8 2 L A 1 2 o 288 e 1AL 0 50 2 s gl A P 31 o S W )
B ShASFRE TR, DK RE D> LS R R B, R SEBUAR o e /ME ME . 7R BERAR
AU IR |, 288 T DL A I FRTL IR TR B R R PR 2 TR S R B AR RS SRS AL i A
D A5 % N P

AN N BB R 5 A R0 P 3 E e SR AR A T AT B RE M o MR S R R AR S A, T B KRR Hh ek
D B B EE S R

HHE DAC Dhfigfi 42l 45 Jo /5 P17 VREF HL T S vHE BRI 55 i R o 5 N 7 28 i R R, D (s A M g A
ST F2HE DAC , AZ5 N 51 Fo VR 1) 858 1 B AR L R TRV PR T 8 R GETAE

ARG EAE— MR FEARIRRE , DL VA A T sh Bk N LN 748 ThiE.
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6.2 ThEETT HEIE

VI
| Bulk
0.01 pF 0.01 pF
w| L ow| L L
— = —
LT VM
—— 0.22pF Power | 1 #
vee 1 AouTt
\;E‘ L |
|
CPH Chamge |, l |N-
Pump ¥ —
0.022 uF [ | Current |
CPL B Sense
cate Stepper
Drivers M Wiotor
DVDD oDvDD
- Regulator | o
Im? pF 1 ] AOUT2
1 == L
i
y I —
’ Current
Sense ! ] PGND
Digital 1 L |
Core J_
Control ||
Inputs
—» SINE DAC VW
_—ﬁ}
— 1 BOUT1
LI
<
» A4 l 1
SPI Current |
B Sense
% Microstepping Gate VM
SCLK 1 = | vspo ndexer Drivers
L % Smart tune 4{""
—
1 BOuT2
— C L
-] i
¥ I —
- » Current \
= Clr‘;'rc»tectlc»nt Sense [] PGND
vercurren
J__ VCC
Undervoltage -
Vvrer Rrrawr
Stall Detection v {4 JRQ Fault Output _[ NFAULT
VREF Open Load SINE DAC '
Analog =
Input Overtemperature a p—
] [
\:d PPAD \:E‘ GND
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6.3 KrPE Ui EA

% 6-1 41t T DRV8889-Q1 Al DRVB8BIA-Q1 14 S 4L 1F .
& 6-1. SMERALE

A S 1 51k 2 e
Cumt VM GND WANAE HLFE A VM ) XTR 0.01uF i i 25 48
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 ( 1 ) VREF GND

(1) VCC ARiZ8HE L3I, IR nFAULT %% VCC BJEHIE L4 ; nFAULT TTfg4: 4% L 473 DVDD

6.3.1 L H B 555 B R EE

S LI Bh 28 v] DL I PA R = A [ 1% A R on 7 s T 20 2% WE . YO AR AT B R .
6.3.1.1 I&{EH B RAUEE

o YR A & P R U AE RS2 I TR ORI R T BIME locp AUBRM . Ve FUR RS AR TR A RS re ik e, 1 dn 2 %) AL 2
FERN , B A AR . W, locp FIE/METEE TP EE LIRS &% B A A I AUE (E

s RS AT DA IR AUE (A 2.4A.
6.3.1.2 H H IR ERAEHE

BT (P ) AR AR R R B A R e . BDTAR AR 2 T RDS(ON) EFFAIR BRI [E]. PWM SR, 4%
PrEB A R ALY R G0AE 25°C IR T AYERIAERETT SO RN o SEBR A TARY I AR Ay v] B B vy A, XLk
THRAI R

s PHREA R T IR AUE N 1.1A,
6.3.1.3 PR B AAFEE

WAL A 1 I IR SZ IR BRI TR . i RS2 R IE 5 AR 5, PR AR H R AR
AEFPEOUE . R ERBEELN V2 % |jus-

s PR MR AR FIRLAUE (H O 1.5A

Full-scale current

Output Current

Step Input

A 6-1. HEEMB TR ER
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6.3.2 PWM Byl 3518

ZasfF BA P4 H R Rahds , 1 TIRshXURb it LA PN oedH . B 6-2 JRoR 1 iZ A T HEE .

s

r:|xOUT1
L L
< &
'_
A
< Current o
Sense
Current Peguiaton |—| Gate Y
9 Drivers
Logic
a3
1 r:|xOUT2
— L
< &
'_
r v
| Current o
Sense
r:| PGND
L

& 6-2. PWM HHLIXZ 25 7 HE R

6.3.3 HIAEH A EHF

AR B AP TFEZMARE N BN, SPI FF 841 MICROSTEP_MODE i ] it & 5 ik A
R, Wk 6-2 s,

R 6-2. 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

F6-3 JEIR T4t (T1% i) « 172 Bk, 1/4 BHER 1/8 (BB T IR AR X B A HE 7 1) . S s i kb
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

#HiE
FED IR, RGNS, W5 BEASTE STEP EFHI L N AT HER F— AN E RCRA , DUESLIL
WL R A B E .

HiE
24 DIR =0 HH NS (45, 135, 225 5 315 i ) It , 7£ 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,
ANk £ 2y FE R R B B R — ANk .

PR TN 46°. RG A LlE . 1B AR R R BUE Ja s0R H IR 0S 2E 2GS
& 6-3. AN RGBT 1A

: é AOUT H BOUT HJ
118 i 114 i 112 B ;/l:u% (ﬁi;ggﬁt{:) (ﬁ%ﬁgg‘ﬁﬁth) WA ()
1 1 1 0 100 0
2 20 98 11
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
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R 6-3. X RS HITH (%)

S . .
\ = AOUT Hii% BOUT H.J
e s L L (EEEEAK) | (EREFA) | BH )
30 -56 83 326
31 16 -38 92 338
32 -20 98 349

*® 6-4 Jeon 7 BAT 100% AR IR P BHEAT . IXMUB AL 71% RIRK P st EE 2 R, =
FE R HUF LG TR TR f B e A

% 6-4. 100% BRI EH

Zs AOUT Hijfi BOUT Haii R ()

1%3%0 ( WEEESL) (WHERES)
1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315

% 6-5 JEoR TAREIS 1/2 it BefF . XM I LIRS 1/2 PR T AL 2 K ZhA | BAE & L E T Al 2
(LS R

R 6-5. FEEIS 1/2 PiHER

JEAEER 1/2 Bk AOUT BOUT i BA(E)
(HEEEHL) (HEREH)

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

6.3.4 #F MCU DAC ##/ VREF

FERLEEREDLT |, iR AT RE R BAEVF 2 AR RE 2 (A 484, BRI T B L AN 1 3
Wi VREF 51RO R, DASE 5l A L

ERXMIsATEET , B85 DAC BRI , w2 i R . A fRIEH 1217 , DAC Hf i A5

3.3V,
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Controller

DAC b

VREF

/

& 6-3. J&it DAC & EIE4] VREF

WVREF
Analog
Input

& T DU PWM {55 FMEE B8 DL #5817 VREF 511, (RIEJEREZR 1 R-C A H H8 KT PWM {55 AN

10 fi.

Controller

M

—R§

PWIM

VREF

1
RE%

—T_{H
L

& 6-4. it PWM % J5#%%] VREF

VREF
Analag
Input
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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 88 i B ATl s gi A e QWIS IR S5 Aa , 5 EB 8 AT, IHa6
F—A PWM fE¥F.

Motor Current (A)

torr

-

Bl 6-5. B HTHIRTE

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 D7 REa A TS AR R T LA

A Y V N _ (V)< TRQ DAC(%
e (A) = Veer (V) | TRQ_DAC(%) = e (V) TRQDAC(%)
7K, (V/A) - 2.2(V/A)
(1)
TRQ_DAC @it SPI A A4 b7 B . 3% 6-6 F1H T AR 2 i bR 2 E o
& 6-6. ¥4 DAC W&
TRQ_DAC HIIRE (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%
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% 6-6. 345 DAC & E (%)
TRQ_DAC BT E (TRQ)
1011b 31.25%
1100b 25%
1101b 18.75%
1110b 12.5%
1111b 6.25%
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6.3.6 B

76 PWM BB, BEH H LIRS s bl ged , B IAR PWM T EE. K 6-6 MTH 1

JE7R T IX M L

— HIEF R RESE , H TR RFPIRE R/ « Rl ag il sk . Pl il r , —Hik

F| PWM B it 7, H MFE ARSI | S i i mdish. s FET P8 TS i

% RIS AZ BN, A7 IE BRI B . &l 6-6 BB H 2 R 7 Bl g, 76180 T
A FZ AR PN FET SRSB4 B R IE3 8. & 6-6 IIIH 3 s 7 IX AN .

i
[ I i PWM
! ON PWM OFF
— Yo . N
[ 1
] g & Slow Decay _.,-/ _*——__*——___
Ef F 3 F 3 A :.|_
T I
e (T - L (1) Drive Current /
OUTH AV I, 4xouT2 (2)Fast decay (reverse) Fast Decay
priesss— @" o -@Slow decay (brake) /
S
T | = L
E+ T r ¥ 2:1; T ﬂl_ /
= - Mixed Decay
-t et o /
St
_— la— TDECA
TBLANK
L TOFF
Itrip
& 6-6. FEHAHER
Hi DECAY 28 RILFR MR |, Wk 6-7 .
R 6-7. EREARE
DECAY _EFHgER T RERTER
000b MR TEIR P TE IR
001b I AT : b 30%
010b 5 35 T ik BE T : R60%
011b (B3 PR TZE Ik
100b TRA IR 30% RATE © TR 30%
101b TRAZE ;R 60% REZR @ TR 60%
110b BRI Bh 7 Ik BRETA B A IR
111b ( BRAME ) B He LSk 7 B RETA LB

K 6-7 5 X T LT Rt 0 T8I A S o, SR s A BT A D BE R v B OV R R TR R
LSRR B E IR A . EAPRENARIERE 172 DR SR LT R b2t ot B AR 3 i X
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AOUT Current

STEP Input

BOUT Current

STEP Input

& 6-7. EFHAIT M BRI C
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6.3.6.1 LTI ML IR BRI T R

Increasing Phase Current (A)

[Eteank P> € torr P>t ank P> - torr
'A
<

< tprive —> torive >

Decreasing Phase Current (A)

[etg k> torr >t ANk P torr >t ank P

4— torive —P- " torive '> 4' torive 'P
K 6-8. 1BEMEHE A
TEMSIH R, H BRI MM FET S48 FIFERES , DAMESEELH R EHIE3
TELEN tope T, 1B k2 IR SUR AR s 0. (H2 |, fE ALk T FRINT 18 3 ek 7 AR (R IR ) 47

REREE BTN Irrip HLSF , IR BRI () OO T PRI BE AR M o S RO T R 45 AR 1) L T ITRIP FLP U85
TR IR B o5 — KW TR] , RIERHE , BB SCWTIny [8] 45 AN A LR AR T ITRIP B4k

IR AR AR PRI 8] ( STEP SIBITCHIA ) BUPBEE AR, )M S 5 ] BEJCis IR B 35 R, RO AL
SR EAEAE RN . FERXMORET , BHLRR TR IR DL, T RE R ZEAC A ST (] . FEIE AL L
T, XA BRI TG |, DI BOR B PR A T IRl 2
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6.3.6.2 LTI BOMRE SR , T MR BORR A TR

|
Itrip |

Increasing Phase Current (A)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 1
| |
4’tBLANK‘>: :4— torr —>|<’tBLANK‘>: e tlorr —H*tBLANK":

| | |
:4' torive ‘P: [ torve —¥ % torive ‘P:

| | !
| | !
| ! t
| | 1
| : {
| | t
| | {

Decreasing Phase Current (A)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
*tBLANK*: I« trasT I<'tBLANK'>:4' trasT *:

| |
:‘_tDRIVE =:< torr =:< torive =:< torr >

F 6-9. 18 -1B A RN
RETIT |, JFEAI— BN T R PR I, |, SRIGAERI A tope IR YIS 208 . 7AEMEAER S | VR A TEIANAE R RE
SR/ 11 e SO Lot 5= 5 e il 2 22 0 O [ R
AR AR I 5 T e IR 1S TR [F) I IR S0, RN BT AN S . 6T R BREIR S0
KFEETER , BT PEIE . T PRI | VA TR0 180 T i 5 P A e B 0 lrrip BT
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6.3.6.3 B 4 : AT LT RMRASETER , HT T REBRKRER

Increasing Phase Current (A)

[€tgLank P € torF Pty ank P € torr >€tg ank P>

.

“« tprive P torive > “« tprive >

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

Decreasing Phase Current (A)

[€taLank > '<_ torF _>' é"tBLANK"é4_ torr _>’ ﬁ—tBLANK-*— torr —>-

“— tprive —>- '4' torive "' 4‘ torve "'
& 6-10. 1813 /PR TR
FEPOEZRIAE |, H Rt 2 R AR . i 0t H HE O, DAps i i R miish . fEE
PR P AN AE T B R A R AR . 18 T BT R

FELZE M topr T, PRI FE o FLIR SCBCR e IS DA 3 FRLURD T B AR I [ 22 AR S i 15 2, DO
L T R L L 5 PRAR
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6.3.6.4 LTI T R HEIRH B KBS TR

Increasing Phase Current (A)
I
I
I
I
I
I
I
I

|

|

|

|

|

|

|

:4 torr ble tBLANK*: :4— torr —F:*tBLANK*:
& torive ‘P: :4— torive —b: :1— torive —>:

- - - - - - - - - = T TN - T — — =

Decreasing Phase Current (A)

|

|

|

|

|

|

|

— |
—_———— - -1 —

|

|

|

|

|

|

|
| |

.
*tBLANK‘F: 4 teasT *: :*tBLANK":* trasT *:
::4 torive ::4 torr >

< torr
& 6-11. IR &-IB A AR

BATERT , TFEH— B A A BOE 8, ARIETERIAR I topr WIEE T . AT | BT T B BB R 46

2RV T

A I S0 B Bk, (E EE O S/ o 7R TR B ER B BRI | TR R b A o e R B b A e B

EI’:J ITRIP EEISIZO

R R AR ER R K 8] ( STEP 5l N ) B ks BE AR 12 | DS 5 5 0 ] BE T ik IE AR 5 s, XA ML

SR EAFAE RIS . ERMRET , LRSS RE BT, I/ E ARSI (). 2 rpLSeHE A e
NI, TR BT PR G SRR SR R A A T AT
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6.3.6.5 BB TR

5548 G ] 58 SN 8] LTI 5 7 AR EL
i REpES ﬁﬂjﬂﬁ/w&EEHL%BEJJ%&TETEFEJIYEI%ﬁ%ﬁ{ﬂiﬁﬁ:

HAL ML 8 £ Ha LA R

HLHLE AL RN

R IR ST k2

H ML LR H AR AL

S E B TR B () H LR L Bl A 22
iptin L

fRHR S R R dI/dt

A SRR AN AR B IR 0 F R A, B

T RETA DL 2N A I A

—t

Increasing Phase Current (A)

B RE VAL LR T 7 SR — A et Y R R T R R T

ERea iy N

I

&R L S0 il o

AT

*tBLANK‘N r|<'tBLANK‘>'

“—tDH\VE—N

torr

<—tDH|VE—>|

|
|
-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!

Decreasing Phase Current (A)

| lorr —>|4-tBLANK‘>I

'4‘ TDR|VE‘>

—_———t = — = — — — ——— =+ —— — — —
| | | | |
| | | | |
| | | | | |
| | | | | |
| | | | I |
| | | | | |
| | | | I |
*IBLANK*: * torr =:<'tBLANK‘>: < : torr #:1 taLANK‘P: :
:<—tDR|VE—P: :*IDR\VE‘P:<' trasT ‘F: :"tDRIVE'»:<tFAST’:

& 6-12. & BEA MBI SRR

[:1

EP :

VA, AT 2R AR K LS -

ﬁﬁEEJJ*ﬁHLLE 1838 TR G AN PR IE L 18] E B E B AR A, ORTRIAE T R s . 7R VR 5 T IR
R RE VA DK 20 25 b R B VR 5 SR A 1] v B PR SRR 7T 20 B BRI RE IS I B S A T U 5 B RV B AL

A i B2 th AR PWM AT SO0 G . W R s L F itk H ARk 1 U o a7 T — > A 1142
FEINCEE (BN PR E b ) AR IR IR O . A0 SR R I 18] 9K Eh A4 g ik B H ARk A2 s P, B2 5

FETF — AR A I A Bk ( EBRPOEZZRA 7 E ), AT LS RS0 SE IS = s 47 . AR E T BER
BREA LSS IS B U BIPod gk, DUE PN T — k.

Xof T % S S AR /) FLR S (B A B A L IAU R T U7 SR R DR I e AR R | R e TR D B A e B ARk A
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6.3.6.6 EERIAM SrIEH

Increasing Phase Current (A)

[€taiank> torr > € tg ank P < torr > € tp ANk P torF > tg ank P

*— tprve —> i—— torvE—>! < torve > ‘< torve P

Decreasing Phase Current (A)

v

[€teankP> € torr »€tg ANk P € torr > tp Ak € torr

&l 6-13. % AE AL STIE He | TE AR

BRSO AL AE lrrip TS5 BCE — A awey FOTPREITERAE . SRR TIEE] lhrp I, B &AL
NS FEIREF] topr AR, RN E IR E LT aey. BEBERE TAERIEEL TR, bW
AMICO MOSFET #8558 , RRVFRIRFHES . fEHBRAT | tope MR FLIR TS AT SR AR AL 1L .

2775 AT LA P R Y HL AT, AN e LRI R R ek e - 8 RE TR DI SO ) 1 I T RE A8 7K 52 w] A2 K T
I TR) R 1905 SR ARG, DAAE BRI 9 b SEELRU N B B R ST
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£ H APl R A58 ARSI e A, RO DU LA i R — BUIFIA] (tgLank)- TH BRI AIE BEE T
PWM (1] #5/NAKEN I (] o

AR TR TR ST BLAS S HENIREhE B, B RN BLAS A AR TR B, R TR R 6-8
I

R 6-8. BT 2 KB TH S [H)

Ba it EN_SR_BLANK SLEW_RATE BRI (tsLank)
0 430 500ns
00b 5.6us
DRV8889A-Q1 ; 01b 2us
10b 1.5us
11b 860 ns
DRV8889-Q1 Rid 43 500ns

U S A5 3k B 1) 2 A 2 B 7R Sk, IR (4 9 Bt TR 2 A5 25 . 4T DRVB889A-Q1 |, 1 LAIE i -1 7 ol 2 fE 1
A PR E 2SR | 20K EN_SR_BLANK A% & A “17 .

IR RS FAE PO SR IR BLSS ARR HENIRENIT B, U B (R a0 6-9 A TR o
R 6-9. PRFE TR ZE WK H KR 1)

SLEW_RATE THERE A (teLank)
00b 5.6us
01b 2us
10b 1.5us
11b 860 ns

6.3.8 HH R

AT A A AR AR I N ViE MOSFET Mt SRah ik . 75 244 VM A1 VCP 5 B2 8] AT R R — N HE
BAE SRR . IBAL | BT EAE CPH M CPL I I (A3 E — A — M B A E v Wi %
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Pump
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6.3.9 LEH R fE A%

s R T — AR R R . DVDD fa s a8 rT H Tt E R £ . DVDD KAl $240t 2mA fIdk. NHifRIE
WIBAT , VEHH T AR DVDD 5] IS5 2 GND.

DVDD #iH AR RIE N 5V. 24 DVDD LDO Hiifi it 2mA i, fr B s 2 58 T %,

— |+ |.’_
—
. DVDD 5V, 1mA

I T

: T
i -

A 6-15. LA R A T HER

U SR IE R PN — BLE R s i, W ECRE A £ RS DVDD 51 AR AMBER R 8% . AERBT VM 5] sk
THEIRBANS |, 277 m 4 - DVDD R 38 , A SmamA TR, (A%, BHR A THmAL
SRR Sz HLEH Y 200k,

1570% nSLEEP 5| %42 DVDD |, 75 ) 284414 51238 B BERR B =
6.3.10 ZHH-F5/ K
6-16 JE7x 71848 HF5|Jl STEP. DIR. nSLEEP. SDI fil SCLK HI%i N .

¥

DvDD
? % 200 kKO
&l 6-16. ZH PRI 5| K
Kl 6-17 Jg7s 124 H 751 il DRVOFF #1 nSCS 4 A 4514
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VDD

:

& 6-17. fir Y B _E L A2 48 P A\ 51 R ]

DVDD
10pA

6.3.10.1 nFAULT 3|

NFAULT 5| BB iRt E BN Edi 2 5V 88 3.3V HEHE. /2 HEr , nFAULT 5] N8 B R e ;
M5 , nFAULT 3] S48 i . % T 5V B4, nFAULT 5] Im] i@ — AN PE#5% 4% % DVDD 31, X T
3.3V L, gl H— A 3.3V .

Output
Es

& 6-18. nFAULT 3|4

nFAULT

6.3.11 Ry H B
AT S A L YR RS . BT R M e R Rt R
2% B DL TS I £ 7R AR AL AR A2 W
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6.3.11.1 VM X E4t5E (UVLO)

WM Voltage ,
Vowo rising ————==

Vo fallmg —————————————

Vesr UVLOTMESEt Fm-——- e m e e e e e e e e e e = -

|
|
|
|
l -
SP| available : SP| available SPl available
Digital Alive | Digital Alive o Elgtltalﬁ!ltvi_
. Oufputs switching ! Outputs Hi-Z utputs switching
Device Stalus CP enabled : CP disabled CcP ena_bllelti*
UVLO, FAULT bits '0™ | UVLO. FAULT bits 1" UVLO blt_ 1 "
nFAULT high : nEAULT 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 CLE_FLT or nSLEEP pulse

B 6-19. HoJF FEL IR A4 i 28

VM Voltage |,
Vivio rising

Vo falling

Vrer UVLO reset

|

|

|

|

1 =
SPI available | SPlavailable SPI unavailable SDF_" _f“la:?b'e SP| available
Digital Alive | Digital Alive Digital Reset O'Etl' at rlivez Digital Alive

. Outputs switching | Outputs Hi-Z Outputs Hi-Z uiputs Hi- Outputs switchin
Device Status CP enabled | cPdisabled CP disabled CP disabled P enabied
UVLO, FAULT bits ‘0" 1UVLO, FAULT bits “1'| UVLO, FAULT bits ‘0 UVLO bit ‘0 UVLO. FAULT bits '0"*

NEAULT high I nEAULT low NEAULT High FAULT bit 1" REAULT high

! NFAULT low 9 -

Time

* FAULT bit will be '0" if no fault is present
A 6-20. FEJR HE R AT 2R

i VM 5B AT A UVLO FEEREHRE LT | #ZE A fa il ( mifHE ) BUAHAR (CP). % VM H
JER 2 UVLO BB AR VLB R R IEH 21T ( HLAREh S LR ) o

4 VM 5] E R R T UVLO R ARG FE (B 8UH 4.25V ) |, {HE T VM UVLO EAHJE ( Vrst , A
3.9V ) i, ATEE4T SPI (S |, SUERIB T WA X, FAULT Al UVLO fiiff SPI FfEsshak i i r |, FH
nFAULT 5] % Ik s KT, Wil 6-19 fion. fEXF&& T, Wik VM EERE 25 T UVLO LA B IS

e
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((HLZL{E 4.35V ) , nFAULT SIS SR8 ( R o R ), FAULT iz B A0, {2 UVLO A fRFFIUT N
o, EEE I CLR_FLT f78¢ nSLEEP & A7 ik ik ko1t

% VM G EHEART VM UVLO RAHUE ( Vrst » SKMH 3.9V ) I, SPUHEEAR A, $7 WK , FAULT
A UVLO AR | JFH nFAULT 51N . (G800 Ll , 2 VM BRI Vst HER |, $r7 Py
AN R, UVLO LR FFCAHST , {2 FAULT £ s fSF 5 JFH nFAULT 51 RI#ch AR, wl&l 6-20 fr
Ao M VM HEHEIE VM UVLO EFHBIMERT , FAULT A E A7, UVLO M EREFFIEHST |, JF H nFAULT 51 It
& o

6.3.11.2 VCP R E4{E (CPUV)

Tt VCP 5| [ EATTI P& 2 CPUV HELLT |, # 5 BT % 4 nFAULT 51 BRI R ST FEIXFRE il
T, EA AR O IRAS . FAULT 1 CPUV f77E SPI 7 Egs i Nm i F. VCP RIE&MHK)E | 23t
R IE R BT ( LIRS 8T RIZ4T , nFAULT 5IBIBRE L , JF B FAULT AL EONKHF ) « CPUV Ak R
BADRES , HEEL CLR_FLT 178 nSLEEP & A ik ik B N ik

6.3.11.3 L FHARY (OCP)

FEAS FET R A0L Lt BIR s el 5 10 46 3 3o A% B AR SR 3 R BRI 28 FET ORI 4 S5 ahbe b 3% PR 1) ) R 8 )
it tocp , MPKSZERAMN H MR FET 3K nFAULT 51 IEIZKE) MK HLF. FAULT A1 OCP f7fE SPI %47 #4% Fh 4
BIE AN . 6T xOUTx 3] VM %68, MR ) OCP_LSx_x f77E DIAG IR 1 FfEes A NE - F. [FFE
P xOUTx F#th 4 g , fHMN ) OCP_HSx_x e s . il , X7 AOUT1 %] VM %% , OCP_LS1_A
K428 i HF ; dT BOUT2 4G R , OCP_HS2 B f7 448 N i F. fEX MBI |, A=A AR 0%
RE . RS AT FAE AT E4T - BT B 3l E R

6.3.11.3.1 8{77% 47 (OCP_MODE = 0b)

WA , /£ OCP FHARAR , BB HMxmY , H nFAULT 5| B I3 AR HET. S SEKRIE
CLR_FLT #r4 . nSLEEP &7 ikyf el F o _F oS E IEHIE1T. X&KL OCP FHAEIZ 234 K BRI

6.3.11.3.2 5/ & (OCP_MODE = 1b)

SRR , OCP $M R4S , MR 25 | H nFAULT 51 IBERSNEHF . 740 trerry I I H#
B A P RS, B 1 B IR B AT (LYK BT AGIE AT, nFAULT S1BIRR I , H FAULT fr48 Mk
).

6.3.11.4 FF B H AWM (OL)

U SRAT AT 2 P8 (1) S 4 H I o 22 T B S B IR B (loL) FIA FERS LB lrrip P ZR , I HAFEEKGEE IF #%
BRI 8] (tor) , T 3R BAAG I 2 FF B 51 Bt . EN_OL AL “17 A B8 A FH T BE S0 36 o 2260 21 5 %
FEHERS , OL A1 FAULT f77E SPI Zif7ds R aifr s oF |, 9 H nFAULT 5| I IKE MRS . an R OL_A fif
Jyr i, MR BILEA A 7E AOUT1 il AOUT2 2 fi] i BLIT i f i [FIRE , BOUT1 A1 BOUT2 Z [t BLHITT
PRI 2 OL_B A48 s i . JIFEE MaIEH 2% |, I H Cdid CLR_FLT fi78 nSLEEP &ALk & th
R EG A, IEWEITHKE , I H nFAULT SR i. etk - i L A B0R AR U | it 2
bR

IR LR EREST R T 0°0 90°. 180° &R 270° HLM AT B |, HFLR I 18 TF 2% 1 30K IS 18] | T B8 67 85 i [y s
Fric , BN A — AN LB R AT . XAERESLEER N ASHI, BONEXHER T, LEBERMAA AN

2,

6.3.11.5 ZAR I

NI SEE IR BB BRIV M BIE B MR R, WK 6-21 Fin. ML EBER
HITEA B G dH R N HLAE BE RS |, BB 55 H iR [RARFE 3 o b A H AL F 3 T L PR B R 4
R T8 ) S BN 3AAE RS | 1Z 2344 T Asnilll 21 Bk 28 R S vl B 2R B K i iz 3l
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T 1
==
°%

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
&l 6-21. iEid % e LR B B 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

X E28CE L, TRQ_COUNT ¥ odEFE . Ml K EURAE R , TRQ_COUNT 82T % 3 ] A T H6 il 2k i
RS WRARATH % TRQ_COUNT [FRAK T RERME ( 1 8 fif STALL_TH ZFA78338N ), ae R A il 21 2 i 15
W, 3 H STALL. STL 1 FAULT fi7fE SPI 27 A rE A B F-. BR8] nFAULT 511 _E i 2 s k6 ) s
CTRL5 # 18t i) STL_REP fib %A “17 . % STL_REP iy “17 | S4B K; |, nFAULT 51 105 o
KSR 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 #7281 STL_LRN 74 “17 , 3 HE NS ZIm Joif— BLit 1] | D90 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
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HEAT IERAAR I S A I o — Pl R I 2R B AT REANIE T 00 — Mo BE - DRI A FRONLOE R AR AR AR
L ST ES
6.3.11.6 3T (OTSD)

WA i B I IR OGRS (Torsp) » WIAEEH H B KIS MOSFET 45 nFAULT 5| JISRAINRHE. fEIX
MIEOLT , AR SN . LAk, FAULT. TF fl OTS L 28/ v T TTiEZE UL Ry Rt i iR ar
FEPRIA R T AT © BRI B IR .

6.3.11.6.1 877547 (OTSD_MODE = 0b)

AT |, £ OTSD FEh kA )G , BE2Z2HATA L , H nFAULT 5| gk sk 3 VK #E . FAULT. TF #1 OTS
RIfE SPI 217 e e B e s . #8447 &% CLR_FLT #r4. nSLEEP £ 47 kb el T i b i 5k & 1IE % s
X e KA OTSD A i a4 F I BRAAAR 2K

6.3.11.6.2 H3% % (OTSD_MODE = 1b)

WS , OTSD H4ERA )G |, IrE M 22/ |, H nFAULT 5| ISk s 9 HF. FAULT. TF #1 OTS £
£ SPI ZF 17 ds AU Ay B o 45 B 28 0 R PRAEL D 25 3B (Totsp — Thvs orsp) PTRIELL R G | ##F
B E IEF 24T ( HALIRBIZR I 4RIEAT , B nFAULT 2% H FAULT A48 AR ) « TF 241 OTS AL AR FFBIATE
NEHAE | R R AEREM | BEREN CLR_FLT fiz8k nSLEEP & v ik & Hi T B b iy & N 1k .

6.3.11.7 THEE (OTW)

TR N AR B S S (Torw) FIBEIR 5, I27E SPI A7 8 th % B OTW F1 TF iz, 2$4FAS S AT AR Hofl
BE  FHS%EET. UNZERE Viﬁ?ﬂm%ﬂ:ﬁ'JLﬁﬁﬁ (THYS otw) i, OTW M1 TF fr <& H & K. il
it SPI & 780k TW_REP A7 ¥4 1b , i vl LK OTW fi7fic & it nFAULT 5l |, JEESF R E FAULT
Lo FERXFHEMRT , AR RS IRES

6.3.11.8 {[REES (UTW)

R AR AR T R IE 2 (Tyrw) OB A, S(E SPI 27 P B UTW A1 TF fi7. 284 A S ATAR A Hof
BlE |, HHS%ks1T. ﬁu%?ﬂﬁizﬂn}#tLA/ﬂ%’i&iEﬁi&Wﬁ (Thys_ utw) » UTW Rl TF 2 A 3hi k. @i SPI 2
7245% TW_REP f7%°4 1b , ISAT LK UTW AL E il it nFAULT 51, JR7ESSFh s B FAULT £, fEiX
BT, Eﬁfﬁ@%ﬁ%iﬁvﬂcﬁo

F+ 6-10. HEEZAACE

B bS8 RE HWRkE  (HH HFTZR aEE |28 ®"E
AL S
VM < VUVLO o nFAULT/S Ed] VM > VUVLO
VCP < Vcpyy VCP > Vcpyy
VCP RIE(CPUV) | (WM mfi+225| — MO | o | T | T | (VMg
V) 2.7V)
e .
OCIIEPz_I\(;It?D nFAl;:_T/S s T T i Bif7 : CLR_FLT/
ey lout > locp nSLEEP
R (OCP) (/M 2.4A))  |OCP_MOD | nFAULT/S
FHE U (OL) paslzg | Seon T AT e | e | e | T U
STLREP | spy T T T T
AT (STALL) LR R A STL REP | nFAULT/S CLR_FLT/nSLEEP
o | P T T T T
TW—1RbEP - nFAg:_T/S LA TAE TAE LAE o
S (OTW) T,> Torw e QKJJT. Ty<Totw -
| sPl T T T T ve-om
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£ 6-10. WRFAICE (48)

T VY8 BCE BriAiE  |HAF RATER R piik: 3 w2
TWREP=| nFAULTIS | g T T T |
R (UTW) Ty < Tutw W REP EIEJJT- Ty>Tytw +
SRS sl T | TfE | T T e
Lk .
) oggti_(l;go nFAg:_T/S s s T ik U\ﬁn's EII;I;EFLT/
MXH (OTSD) To7Torse orep Mo [3 Ty <T
— SPI % Ak - ly<lorsp -
DE=1b H H L1 LA Thys_oTsb
6.4 2 Dh e

6.4.1 ZEMR#E = (nSLEEP = 0)

KB nSLEEP 5| JHISEPUIRASE B . 24 nSLEEP 5 A H T | iZ83E B3 NAR DY FEREIR AR 20, 7F BEAR AR
AT, BEZERHTE N MOSFET , DVDD 528, R A SPI &5 . WIIfE nSLEEP 3| il & T B

W2 a5 tg eep WIS, 880FA BEHE BRI . Wk nSLEEP 5| IAS N T | %8s fF4 [ 3hiE H IR
X WATERIS twake BFRIZ G, 84 7 REER R N AL 2%
6.4.2 22/7p; (nSLEEP =1, DRVOFF=1 )
DRVOFF 5| i FH 3 FH 4 g8 0F vh 10247 . 24 DRVOFF 5 BN T i, 46 HH K5 30 78 e BHL AR 2 F e 4
A
DIS_OUT frth vl H F25 H i Ok sh % . 24 DIS_OUT fih “17 W, %t BX 5h %85 76 w5 FHLACIR & T w45
DIS_OUT 5 DRVOFF 5| j{iit4T “8” i85,

£ 6-11. 7 F 5aA R % HH OB 28 1 244

nSLEEP DRVOFF DIS_OUT H #
0 FHIE S A% &S
1 0 0 AR
1 0 1 Pl
1 1 0 2
1 1 1 £

6.4.3 T /E#4; (nSLEEP =1, DRVOFF =0 )

24 nSLEEP 5| i A . DRVOFF 5| MK H VM > UVLO i, 88t Nis i . BAELTT twake
WA Z G, A AR 4 N T e 45

6.4.4 nSLEEP E {7/t

47 SPI 17284 ) CLR_FLT 7 , 847 i fid a] i@ i ik nSLEEP Bkyfiis e . %Wkt 58 B ik T 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, wntFET TR (ESRE 6-22) o ZEAMBKMSEA A SPI M |, (HANF I B g7 4R 8 HAth Th g B i)
RE
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NSLEEP

18 ps 35 ps 75 us

|

All faults cleared,

- Device shuts down (goes into sleep mode,

faults cleared by defaulf) -

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

& 6-22. nSLEEP & A7k

1% 6-12 FH T DI RERE NI
R 6-12. hREHICE

il E H 1 DVDD ffE#¢ |HHE AR B
IR qer | nSLEEP M =0 3 eJi 348 248 4P
T oy M| ey | T T T T RE
o 45V <VM < NSLEEP 5| = 1 o
R 6-13 FUHH 1 AP O RER N T A2 W B i Y R 22
R 6-13. ZAHIhRERK T KIS W8 o 6

e uvLO CPUV ocP oL OTSD OTW/UTW
IR 3 3 3P 3 4 451

LA, dpLE T R i i i i i
i RRRSERER | e . . . .
41 E R 51 31 R R
6.5 ZifE
6.5.1 F174} 8 (SPI) Bz
afh SPI HA X T, 4 Z[FWEE. ATAHT SPI ML, fr &4 BB AR A ds . s fF a2 IR L

THES MCU E#: .

o —ANHMEER

o IHTEERZ NIRRT

o BT (HAEEE ) BRI

6.5.1.1 SPI #% =,

SDI F N KB 16 47, B8 LR

o AMNEIBA W (14 7))

o SRS , A (S 13 FIFE 911)

o 8ANEIELL , D (S 7 B 0fL)

SDO i ¥ 7 KR 16 £, RS /EES (S1) HHT 8 £, Wit T (R1) £FTyy A HI 2 122 10 A 245 -
XS4 (W0 =0), SDO 5l JHl_F i m 875 2 1 Ji i 5 N 1) 25 472 Hh R 258
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X4 (W0 = 1), WS 2 2 50 gl e &5 A7 28 O30 .

& 6-14. SDI AL 74K

RIW Mt TH% R

Il

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?‘D6‘D5‘D4‘D3‘D2‘D1‘DO

% 6-15. SDO %y HdE 7%

RE \ e

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 D2 D1 DO

6.5.1.2 FiFH#ANME SR SPI

SPI Fi T BERMECE . TAESEMEIZH SR . SPI /MR Figtr. SPI #AEIE (SDI) X7 16 13
TR, Horb 8 A4 A 8 AL AEHE. SPI i A¥YE (SDO) L 8 fiili A i BE RS TR R KRS T AE 24 8 7
FAEREIE AR, K 6-23 JE7x T MCU F1 SPI 4N IKEh 8% 2 18] [ 54 e 71

nSCS |

Al D1

SDI

S R1
SDO

Bl 6-23. MCU F#¢4F2 [F i SPI E4%

A R 2T A2 DA R A

2 nSCS 5 AR A HL Al FSF I, SCLK BB A LT

nSCS 5| JHI7E F i 2 1] () 78y - isf 1) 22 /0 B 4 500ns .

2 nSCS 5] Hr R s PR, SCLK A1 SDI 51 HI_E AT (5 5 70K 4 2%, IF H SDO 5| AL T & A (Hi-
2).
WARA 16 5 HE ) SCLK JE .

BTN BN BRI AL |, FRER Bl T B oK S .

B A AU (MSB) f e AFIRS

W %% 5] SDI 51 IR EE /> T 16 frsiZ T 16 fr , mhes R EWENR | I B8 74 2% .
WS4, FASTESNWIE S S 8 frdr S Hdi 2 J57E SDO 5| L& H .
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6.5.1.3 FIFIFTERERN LML/ SPI

Microcontroller

DRV8889-01 DRV8889-01

DRv8889-Q1
{1 (2]

(3)

Al E
e 3| |

M-CS1

M-C52

M-CS53

M-CLK

M-5D0

M-SD1

& 6-24. FATHEC B EE =/ DRV8889-Q1 %/t

Microcontrolier DRV8889A-Q1 DRVS889A-O1 DRV8889A-O1
(1) (2) (3)
sDI2 SDOZ sDI3 SDO3
| |
w 5 w 5
? o] 2 o
[ w [ w

M-C51

M-CS2

M-CS3

M-CLK

M-SDO

M-3DI

& 6-25. FF4THC BB =/ DRV888IA-Q1 Z&/4
6.5.1.4 F T35 1E4E M B 2 AN ERAE SPI

S RT LR S AE BE L B, DMEZ A5 R — MCU BEM {4 GPIO AT H . K 6-27 JEx T =4
PRAE AT EREN PR T
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Master DRV8889-Q1 DRVE889-Q1 DRV8889-Q1
(1) 2 (3)
DI1 SDO1/ SDI2 @) DO1/SDI2 D
M-SDO []S—P[] (0] L SDOT/S |::|E o2
& 6-26. E5 /b HEH EHE R =1 DRV8889-Q1 2/
Master DRV8889A-Q1 DRV8889A-Q1 DRV8889A-Q1
(1) (2) 3)
SDO1/SDI2
M-SDO [ SDI C . C SDO1/SDI2 . []EDOS

6-27. FEFIEEE TIEREK =/ DRV888IA-Q1 23/

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

Kl 6-28. W H =84+ 1 SPI b

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 |—
6-29. AT =/ 8811 SPI $uE 751
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

6-30. #RkF T

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
Status B{g;e} 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

& 6-31. fxks RE. MBI AT AE

LHE S A, R SRR BRI BUE IR — MRSk ORI E B SRR P AL E . B, FEIX
it 3 SRAFRCE S, HEP ST 2 £ HDRA 735 Z A e il SRS 775, AR5 %0 HDR2 775,
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 DUR AR G 1 i MU 7 IR B L b X b, IR Seid HAt . R OT SEELEAR BRGS0
g R g2 08 63 AT I RGAEIR .

44 FES PR Copyright © 2026 Texas Instruments Incorporated

7
Product Folder Links: DRV8889-Q1 DRV8889A-Q1
English Data Sheet: SLVSEE9


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=ZHCSJO5E&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
https://www.ti.com/lit/pdf/SLVSEE9

13 TEXAS
INSTRUMENTS DRV8889-Q1, DRV8889A-Q1
www.ti.com.cn ZHCSJO5E - APRIL 2020 - REVISED NOVEMBER 2025

XTI |, A T R AL K 6-29 TEIRIUIRE T (R1 2 R3 ) 2T M E AR A

|
|
|
|
|
|
|
|
|
|
SCLK m
|
|
|
|
|
|

SDI X

Capture
Point

Propagate
Point

SDO z >§<MSB >§<
| |

&l 6-32. SPI 5%
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7 S 74 st

% 7-1 5 7 DRV8889-Q1 #:f1: IA- it S ML 27 47 2% . 2% 7-1 " R H H (1) TG 25 A7 28 M bk 30 AT A 17 B 1 A7 B
JG , HHANB TN .

2 7-2 F|H 7 DRV8889A-Q1 Za M ATk 2SI it R A7 8% . & 7-2 R H 1 BT A3 2517 25 Hb 1k 0 B W0 9 A B8 B A i
BT, HEHANB TSN .

R 7-1. TPk s st

iﬁf 7 6 5 4 3 2 1 0 ig B
FAULT Hiks 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 seP | 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] R 0x09

CTRLE RSVD | REV_ID [3:0] R 0x0A

R 7-2. (LiE2RmGt

iﬁf 7 6 5 4 3 2 1 0 gg s
FAULT s FAULT SPI_ERROR UVLO cPUV ocp STL F oL R 0x00
DIAG # 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 K 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 SPI_DIR SPI_STEP MICROSTEP_MODE [3:0] RW 0x05

CTRL4 CLR_FLT LOCK [2:0] EN_OL OCP_MODE | OTSD_MODE | TW REP RW 0x06

CTRLS RSVD STL_LRN EN_STL STL_REP OL_TIME [1:0] ENSRBLAN | rw 0x07

CTRLG STALL_TH [7:0] RW 0x08

CTRL7 TRQ_COUNT [7:0] R 0x09

CTRLS RSVD ‘ REV_ID [3:0] R 0x0A

DRV8889-Q1 il DRV8B8IA-Q1 %y 47 & Mt 2 [l f) % 5+ /& , DRV88B8IA-Q1 7t CTRLS #if7#:+4H OL_TIME
[1:0] A1 EN_SR_BLANK A7, JH X it St oA 00 B 1) 60 2 18 2 ik 2 UK A A 5 B IRDEAT 4R . B4, CTRL2
A7 DIS_OUT i ERIMEE DRV888IA-Q1 AT i ANfl.

SR IIAL G ) R 2 i b T SN R BTG . K 7-3 BN 1 T A b v e R T AR
& 7-3. P MIREAE

W% R |5
BT
R R B
EPNE it
w W E2N
HALEER A
-n | BB
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71 REFHH
R A A7 TR B AR L o IR 3 A7 a0t Ry 7 4%

R T-4 FIH TIREF AR SN AT A7 8% . R 7-4 ORI I 2 A7 2 A2 sk #R AL N PR B AL B, JFHL
ENNA T R e IR

DRV8889-Q1, DRV8889A-Q1
ZHCSJOSE - APRIL 2020 - REVISED NOVEMBER 2025

R T-4. REFHHLEE

Hihk AR oy
0x00 FAULT R |
0x01 DIAG R 1 5|
0x02 DIAG R 2 Ll
7.2 BREFHFRLHK (Hilk =
Bl 7-1 JEoR TR | B 7-1 ot ek AT 14l
He
Bl 7-1. FAULT R %758
7 6 5 4 3 2 1 0
FAULT ‘ SPI_ERROR UVLO ‘ CPUV ‘ ocP ‘ STL TF oL
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
& 7-5. FAULT ‘RAEF A28 7B
A FEB i) BRIMAE PiH
7 FAULT R Ob 4 nFAULT 318 1 B, #&BEAA 0. 24 nFAULT 514 0 B
WAL A 1.
6 SPI_ERROR R Ob Fe7R SPI s R |, N SCLK k£ Thras , o s
SCLK , Biff nSCS MK V. 7F HBLMR Ay m i,
NFAULT 5| g0z R . 2B iRyE ot | JF B @il
CLR_FLT {8 nSLEEP Sk ik Higbriifar & )5 , #fH#
WA IEH BT,
5 UVLO R Ob FR7R R B e W R O o
4 CPUV R Ob EIEPIN R BN L R
3 ocP R Ob TR I I O
2 STL R 0Ob F AR AL A 1
1 TF R Ob RS ORI A RO B
0 oL R Ob R LA B SR DL
7.3 DIAG R7s 1 ( Hikt = 0x01 )
K 7-2 B/~ T DIAGIRE 1, & 7-6 FXTIHAT T 4.
Rk
& 7-2. DIAG R%& 1 FHFE
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-Ob R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob
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& 7-6. DIAG R& 1 HFHH/FRULH
(A FE HH BRiME YEBE
7 OCP_Ls2 B R 0b R BOUT h¥df 2 (I FET LA7¢eid i b
6 OCP_HS2_B R Ob £ BOUT A 2 (i) FET A7 It b
5 OCP_Ls1 B R 0b LW BOUT h¥tf 1 MM FET A7 2L i b
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 Ob R AOUT Rt 1 Bl FET bApdeid i i
7.4 DIAG R7 2 ( Huhk = 0x02 )
K 7-3 JE/R T DIAG IRZ 2, & 7-7 WXt T T4
R
& 7-3. DIAG R7 2 Ffras
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-Ob R-0b
K 7-7. DIAG R7E 2 HFHFHRFBRULH
bz FE HH NN LB
7 utw R Ob RRRIE T
6 oTW R Ob R B,
5 0TS R Ob TR
4 STL_LRN_OK R 0Ob T S HRI 2 3] B
3 STALL R Ob T WALEAE AL IR L
2 RSVD R 0b e
1 OoL_B R 0b W) BOUT 1T S s il
0 OL_A R 0Ob R W) AOUT LI JT i S Sl
7.5 B HFFE

IC ¥ A A7 as H THCE S RETAF R SFFES

R T-8 P T AR A AL SR A SR WA A% . R 7-8 ORBI M AT A A A7 2% A M #E BN IR B AL L, IR
ENNAC T C R e IR

R 7-8. FEHIFARLER

Hihk TR o
0x03 CTRL1 F|
0x04 CTRL2 53|
0x05 CTRL3 3|
0x06 CTRL4 HE|
48 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: DRV8889-Q1 DRV8889A-Q1
English Data Sheet: SLVSEE9


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=ZHCSJO5E&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
https://www.ti.com/lit/pdf/SLVSEE9

13 TEXAS

INSTRUMENTS DRV8889-Q1, DRV8889A-Q1
www.ti.com.cn ZHCSJOS5E - APRIL 2020 - REVISED NOVEMBER 2025
R 7-8. FEHIFHFHILER (4)

Hiht RAFARAATR o
0x07 CTRL5 3
0x08 CTRL6 3|
0x09 CTRL7 3|

7.6 CTRL1 #2778 ( #ihk = 0x03 )
Kl 7-4 Jg7r 1 CTRLA #5461, 3 7-9 XFHLiEAT 7 /4.
IER TSN
& 7-4. CTRL1 54| 57728

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

R 7-9. CTRL1 | HF AR FBUH
BB 7 L SINE BEB
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 R/W 00b (R

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

7.7 CTRL2 =5 7748 ( itk = 0x04 )
7-5 JEx 7 & T DRV8B88IA-Q1 () CTRL2 #% | % 17 a% , % 7-10 hxftbidksr TN 4.
ISEITICYN

P 7-5. & T DRV8889-Q1 ff) CTRL2 i) 27 1738

7 6 5 4 3 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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# 7-10. EFT DRV8889-Q1 f] CTRL2 & | F A28 7B B

A FB FH BRME A
7 DIS_OuT RIW Ob (DRV8889-Q1) BN 17 BRI ENEES. BA 07 WAL, 5
1b (DRV8889A-Q1) DRVOFF 3| JiilkA7 “at” 2%, ij[%Jt%ale’] OL K&l , ¥ “17” B

DIS_OUT LUK i B Wi A 2 87 , ilikds “0” S5 EN_OL fiffi
AR OL bk .

65 |RSVD RIW 00b s

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

2-0  |DECAY [2:0] RW 111b 000b = {2 EH IS HTERL , MR ASd TE

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

7.8 CTRL3 #Z#ilaFf7e% ( #ihk = 0x05)
7-6 J&/x T CTRL3 , & 7-11 Xf H AT 7 N48

EAIIEPN
& 7-6. CTRL3 = &FFe8
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
& 7-11. CTRL3 ¥4 % £785 7B i B9
A FEB A BIME UL
7 DIR Riw 0b 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 Ob 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 = iy EREE SPI %72 49% STEP
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# 7-11. CTRL3 HHIFAR BV (&)

b TR

it

BRUME

]

3-0 |MICROSTEP_MODE [3:0] RIW

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

7.9 CTRLA4 #3788 ( Hbtk = 0x06 )

7-7 &7~ 7 CTRL4 |, 3 7-12 M H#4T TN 4.

S ITEPN
K| 7-7. CTRL4 #2577 5%
7 6 5 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
# 7-12. CTRLA #EH| S22 B B

I FE e vii RNME iEH

7 CLR_FLT RwW Ob ¥ B, LERITE SRS B NS A
fir .

6-4 LOCK [2:0] R/W 011b H A 110b LIBUE R E |, B T XL fiihl 0x06h fir 7
(CLR_FLT) , ZUSFEHHREN. BN 110b Z AU
BILE AR H5V%A AEA 56
UL 25 A5 N 011b LARBITE 2738, S AK: 011b ZAMIAE
AT 5 B 22 5 o 5V A A AT B

3 EN_OL RW 0Ob BN 17 LR IR S

2 OCP_MODE R/W 0Ob 0b = R IE N S B hRE
1b =} PR S B 3 K

1 OTSD_MODE R/W 0b 0b = EHIBER LS EFBTEHE
1b = I B2 5 B0 A BT s

0 TW_REP RIW Ob 0b = R&TE nFAULT £28% BT #a R E &
1b = £7E nNFAULT 3% I35 55 it #hali s im s

7.10 CTRL5 #7748 ( Hhik = 0x07 )
7-8 JE~ T iE T DRV8889A-Q1 ) CTRL5 , 3 7-13 i ittty T 4.
K 7-9 R TiEH T DRV8889-Q1 1) CTRLS , & 7-14 WXt bbikAT T /M 4H.
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DRV8889A-Q1 EAfH OL_TIME [1:0] Az i 0l gw A2 H % S 3 As il i [e) T g, PARAE R EN_SR_BLANK 7 H 7] g
TN o T i 22 DK B B st () Th g

[ERITEPN
&l 7-8. & T DRV8889A-Q1 [¥] CTRLS5 &4 f7as
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
K 7-9. @H T DRV8889-Q1 ff] CTRLS5 %] & 775
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
% 7-13. & T DRV8889A-Q1 /] CTRLS &l &fras B i
A FB& KA BRIME i)
7-6  |RSVD R/W 00b BT, WG <007
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] R/W 00b 00b = 200ms ( HK ) FFBS SRR I 7]
01b = 125ms ( A& ) FFBE G AR AL f7)
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 | W3k 6-9 F TR,
% 7-14. T DRV8889-Q1 ] CTRL5 ¥ % 773 B Ui B
DA FEB i BRIME L]
6 |RSVD RW 100D {RE. BI#H “007 .
5 STL_LRN R/W Ob 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
20  |RSVD R/W 000b B RiBA& Ny 0007 .

7.11 CTRL6 =% 7748 ( Hilk = 0x08 )
7-10 g7~ T CTRL6 , % 7-15 X H AT 748,

BHUE AN

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: DRV8889-Q1 DRV8889A-Q1
English Data Sheet: SLVSEE9


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=ZHCSJO5E&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
https://www.ti.com/lit/pdf/SLVSEE9

13 TEXAS
INSTRUMENTS

www.ti.com.cn

DRV8889-Q1, DRV8889A-Q1

ZHCSJOS5E - APRIL 2020 - REVISED NOVEMBER 2025

& 7-10. CTRL6 #5558

6 4 3 2 1 0
STALL_TH [7:0]
R/W-00001111b
R 7-15. CTRL6 Fa#il % 788 7 B i A
Az FE E i) BRIME Uil
7-0 STALL_TH [7:0] R/W 00001111b | 00000000b = i+%1 O
XXXXXXXXb = 44 1 %] 254
11111111b = {4k 255
7.12 CTRL7 #H & 788 ( #bik = 0x09 )
K 7-11 /R T CTRL7 , £ 7-16 X Hi#t T TN 4.
Rk
& 7-11. CTRL7 #8543
6 4 3 2 1 0
TRQ_COUNT [7:0]
R-11111111b
R 7-16. CTRL7 $& | FF 7 8 FBt i B3
r FE& KA BRIME it
7-0 TRQ_COUNT [7:0] R 11111116 | 00000000b = T1-%H 0
XXXXXXXXb = {14 1 %] 254
11111111b = {14k 255
7.13 CTRLS8 #Hi| & 7748 ( Hudk = 0x0A )
Kl 7-12 Jg/r 1 CTRL8 , % 7-17 X HHAT 17 /41,
Rk
& 7-12. CTRLS #5174
6 4 3 2 1 0
RSVD \ REV_ID [3:0]
R-0000b R-0010b

# 7-17. CTRLS &l 5 a7 B i B

A FE RH BIME UL
74 |RSVD R 0000b e
3-0  |REV_ID R 0010b  [sfRisiThAbRin.

0000b F7R3E 1 AR BUET fA
0001b KR8 2 MEAMEIT fiA
0010b F7n & EIT iAo
0011b %7~ DRV8889A 75,

°

°
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8 LSt

#E

LA SR 3 S EAE T THARTE |, TOAE ORI A S Rt . T B2 P R AR S v 2L 2
TIER TR . 2P ISR, DU IR RS DI REIE W .

8.1 MHfER
DRV8889-Q1 f11 DRV8889A-Q1 #4114 FH T XUt A5 ikl o

8.2 Ju AN A
DA R Bk F vl A FC E DRV8889-Q1 Fil DRVBBBIA-Q1 #eff.

1 24
———{crL NSLEEP j¢—
0.022 uF 2 23
L lecpH DRVOFF |¢—
3 22
VM ——{vep DR [¢—
l 0.22 UF 4 21
+ i VM STEP |¢—o
0.01 pF 3 20

PGND SCLK [4———
%7 B 19

AOUTY SOl le—
’jgp * 7 DRV8889-Q1 18
A= AOUT2 spo —» vee
8

17
+ - BOUT2 VSDO
9 16 VCC
BOUT1 nscs [+——
10 15
Y PGND VREF Rreri
%? 11 14
’ Wi NFAULT Ay —— 01pF
12 13 10 ka
GND DVDD Rrer
100pF|+  001pF 0.47 pF

|

H
H
g

B 8-1. RN A JREEE ( HTSSOP 33 )
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1 24
——CFL NSLEEP |¢——
0.022 pF 2 23
T lepn DRVOFF |¢—
3 22
VM DIR |[¢——o
B A
l 0.22 uF 4 21
.I VM STEP ———
0.01 uF — 5 20
PGND SCLK je—
%7 B 19
AOUT1 SOl le—
MSL?D é* 7 DRV8889A-0Q1 18
ar
! AOUT2 sDO |—» VCC
0 8 17
+ = BOUT2 VSDO
0 16 VCC
BOUT1 nscs [&——
10 15
VM PGND VREF Rrers
5 11 14
Y WM nFAULT A —__— 01yF
12 13 10 ko
GND DVDD Rrerz
100pF|+  0.01 pF 0.47 pF
f— g g N
K 8-2. AN HHEEE ( HTSSOP #%% )
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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 )

56 FEXIFIRIE
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0.022 pF
0.22 yF —— ﬁll}_lﬂlﬁlﬁlﬂ
VM o T F 8 I £
¢ 5 5 85 5
1
VM 2 X STEP f¢——
0.01UF —— 2 18
<]— PGND SCLK |[#—
3 17
- AOQUT1 SDI Je——
hﬁ;:‘p é | 4 DRVS889A-Q1 16
or AOUT2 sDO —*
VCC
5 15
el BOUT2 VsSDo _l—{ I—{>
6 14 0.1pF
BOUT1 nscs je—— “'H
'_
o o 3 uw 13
6 = =2 & x ¢
o > 0 [} E =
o o (53] [} -— (o]
VM ' hoka
g’\/\/\/—"—’v\f\f— VCC
100 pF|, 001pF| 047 pF Rrer Rrers
< <& 4
8-4. LA FFHFRPE ( VQFN 3 )
8.2.1 i ER
7% 8-1 FH T BB [ 3E R AT HRAT S BT AN S 2
*x 8-1. #it=%
BItSH Y aBiE
FLVR LR VM 9V & 16V, FrFR{EN
13.5V
HL LG8 B Re 7.700H
HUBLA 3t fi 0 step 15° /5 ik
bR i ) Nm 118 itk
H b L v 300rpm
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81 &iHsH (&)

Bits% i A
A R E lrs 500mA
8.2.2 1EH R U FE

8.2.2.1 bR

BRSS9 2b T BT T LR A OD . SR A T T AR R | U SN Fp
77 PR ) STEP 5110, st HbRubURE T 8 | M BLR 2 Hest . iR b LLSCHs H bRkt (i JrFe
2 2 FELFT A AL (v)y GG (o) AL HLA HERE ( O gp) ATREAI Fotep

v (rpm) x 360 (°/rot)
Ostep (°/ StEp) x Ny, (steps / microstep) x 60 (s /min)

Fetep (steps/s) =
(2)
0 step HIME BT A0 O ML B 2 sl BN T RapL L

B0, 1% B G N AT AT B A LG ZERL A6 D NP R M e R, H R AE 1/8 Rob #ET KB 300rpm 1)
ol IR 2, WTRAHH R foep 9 960HZ.

Wb A B SPI F A7 g8 i) MICROSTEP_MODE {7 & , 7] L2 3R 8-2 o H AT % & . 5 & gl o 2
KU LSS AT E AR p Rl e s | (E SR e kE , HLT B S fstep A RE STEILAH R A B LAL

X 8-2. fin N EHRRE

MICROSTEP_MODE p7i 7,5
0000b HA 100% R 4Pt ( Bl )
0001b A 71% i) et ( mitRBIRE )
0010b ARG 172 it
0011b 112 ik
0100b 114 ik
0101b 1/8 H i
0110b 1/16 ik
0111b 1/32 i
1000b 1/64 ik
1001b 1/128 Fi#
1010b 1/256 it

8.2.2.2 BT

FEA AT, R R (Ips) @I RS MR R IR . % K/NEGR T VREF HEM TRQ_DAC #HE .
VREF 5| il E e i K HLE N 3.3V, DVDD ] -F-il i B BH 43 i #4244t VREF .

TEA N | |ps 78 ST SR UG HEI IR AT U (Itrip)-

L Vo (V V. (V)*TRQ DAC(%
|FS(A}=RE.;{}.XTRQ_DAC(%}= rer (V) TRA_DAC (%)
'K, (V/A) - 2.2(V/A)
' ' 3)
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8.2.2.3 TR

AR SRR\ PO A I R 2, 3k 6-7 . e F LGS ZE 1) FEL VA A R Y 0 [ I TR) S5G WT  SR AT
W, RRREEALIREIP B 5, LG A B IR ST BE (lrrip) I, S SAE tope I A — ELR 42
HET )\ MR AL . topr 25 , BHIRSIM BT .

8.2.3 S
&l 8-5. B4 30 - IBA 30 TR T A 1/8 Hsbit Kl 8-6. 18 IE-MSHE IR T K 1/8 407>
& 8-7. & BRI W SUBR HIZE A 1/8 TPt &l 8-8. & BL A BNATEIRM 1/8 bt
& 8-9. % BR iAE SUB M TERAT 1/32 TPt &l 8-10. & REIFIEZIATERE 1/32 bt
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8.2.4 # i/
73 22 R TR P<EE = oa o W LN R (= Ay i
8.2.4.1 TIEFE

SIRIGFEH = E B - SEIFE (Pconp)s TFRIFE (Psw) FIERS HLITHAE S B TR IAE (Pq).
8.2.4.1.1 ZF#H#E

T2 A BRI LT &, P S B — AR B FET A5 — LRG0 FET. Sl #ike
(Peonp) BHLT HLMLIIEI TR LI (Irs) LUK B0 (Rosony) D (Rosony) 58 FEBE ( /i st 4 B
).

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(ont)) (4)
TR0 5 HiFE T 8.2.1 HR BRI LR N 1) S B SR EE

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

#HiE
AT A EEHRO T S AR, PRl B 2 2 35 S i AR ) FET Si@ Pl O 1 EHE
Wit A, NSRRI EET FET S it R 2

8.2.4.1.2 FFHXIFE

B PWM JFICAER 51 I I DY AR T B3R (tor)s FURHLE . HMLIY TR A PWM 6805 . &4 H
MrAE LT 18] AT B 18] 3 RSt de T S A i f2C 6 AT RE 7 B

Psw rise = 0.5 x Vym X Irms X trise_pwm X frwm (6)
Psw_raLL = 0.5 X Vym X Irms X traLL_pwm X frwm (7)

trise_pwm A traL pwm BIFTHOEME V! tsre BN FERAS TS HUR |, BBUEEFRTy 105Vips , PWM 4
#4 30kHz , WIEEAS H Hf N PRI ETTH ST

Psw rise = 0.5 x 13.5V x (500mA/  2) x (13.5V/105V/us) x 30kHz = 9.2mW (8)
Psw_raLL = 0.5 X 13.5V x (500mA/ ¥ 2) x (13.5V/105V/ps) x 30kHz = 9.2mW (9)
FETHEL R IF AL (Pow) I, B ETHI [A]JF R 450G (Psw rise) A1 N BRI [A)JF R 450FE (Psw paLL) < FIEIEFS

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

#iE
ETHRE] (trisg) AR FEIE] (trare) /228 T 36 AR R AU (top) VAR XS HLTH 2 B8 AL P
IR EEA G RS AR T AR A o
FEAHE S R IR U b R 10V s B 7= AR I SR KL LR S22 105V /s I [T
RAFFER 5. AR, BARKI B R AT 2 B0 4519 EMC PERESELT . 7 ZHEAT A 4RI AU 20 7 A g
RIFR A& R aE R
TFRAFEE PWM JTF R REIELE . BT ) PWM SR B T RS S . BRI U S Fe s
4 R A AN DR T 8] 3RS0 AL (0 T RE TR L SCe s i it aim & ) .
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8.2.4.1.3 B FEEAH B IR L) EHFE
FH T FEL YR FE 105 S FE R R T R AR T B A R R s

Pa = Vym X lym

ARANFARAE , FTRAIA T 7 AT S E S TR AT

Pq = 13.5V x 5mA = 67.5mW

(11)

(12)

THRERS T 2R 7 200 F M AR R (), AR T R A S . TR AN o

8.2.4.1.4 B ) ERFE

BEIIFRAFE (Pror) 2 FIHEBE. JFRBUEMES I RGFEZA , iR 13 Frr.

P1oT = Pconp + Psw + Pq = 225mW + 36.8mW + 67.5mW = 329.3mW

8.2.4.2 PCB %!

(13)

AR HT E X 2 JEA1 4 )2 PCB () HTSSOP 2351 VQFN $52% | 33X 5 fhdf 25 ELAG 19 b A 5] (1) 4 )55 8
( 1oz 1 20z ) FI/SFIAFI B X ( 1ecm2. 2cm2. 4cm2. 8cm2. 16cm? il 32cm? )

K] 8-13 MIE] 8-14 JE7r T 73 li& T HTSSOP 3641 VQFN #1341 2/4 |= PCB HTi/=. PCB [MTi)=. HiEJE 1

MEZEHFEAEME |, M EE 2 A B im.

Xt HTSSOP |, fEas M E R T E T 4 x 3 MR HAGE AL |, BEFLEAR Y 300pm , B4 E 0y 25um. Xf T
VQFN , fESHFEE T ITRE T 2 x 2 FEFIIAGEAL | BifLEE79 300um , $E4A)F R0 25um. W& , #udE4l
A ULEAR TR . RE AR A (R ) o 0T 2 2R 4 Fit, hRZEARE SR ARG ATA B T
VQFN 2%, a3 fHE £ XA TR TE A o

% 8-3 14 T ANIF PCB KM A6 PCB JZ M M JEE. % 8-4 JLA Ti&H T HTSSOP 414 [H PCB 7 il [X
(¥ PCB JLF (A) , & 8-5 VL& T i@H T VQFN #3114 [F PCB X 11 PCB R~ (A).

* 8-3. PCB RE BT EHE

PCB %7 B T KR wEE1 | 2
2z 10z PCB 1oz 10z
ANiEH
20z PCB 20z 20z
42 10z PCB 1oz 1oz 1oz 1oz
20z PCB 20z 20z 1oz 1oz

62 FERXXFIRIE
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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 &3 #H S ¥

Roa ( GBI ) A1 W g ( G2 BBIRHES L ) SRS WIR R EIGRT PCB 8, &80,
] B P AR A TR AR o

& 8-15 A& 8-16 JE/~ T KH HTSSOP %5 2 JZ PCB 4/ 8L X M) R ya ( R ) A1 W g (4EH
PR IE S ) Z 5. WX 2R R |, 24 PCB A 5 B RS R4 F2 AL T AUHOK | SAPH Bl

i, B 8-17 A 8-18 s T KA HTSSOP 25K 4 |2 PCB #l/E AL X K R g yp Al W g E 7o
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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]# 5060 2W DhERX — IR H 1. iH A MRS LR 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 £ E MR AIH (Ro ya) SEHFX KK

—— f-oz Coppsr
—— Z-oz Coppsr

F g (LA
|

1] 5 10 15 20 25 30 a5
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) SEFX 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 3 HHSH

8-19 MI&] 8-20 ez 1R VQFN 31 2 = PCB IR £ IX I Ro ya ( G EIAEEAM ) M W g (LR
WEFESEL ) 25, WXL T LLE 1, PCB R4 5 FE R S 25 T AR R, FABE AR -

FAt , B 8-21 AN 8-22 &z 1R VQFN 241K 4 |2 PCB R4 XK R o ya AT W g %572
i

ISH (R yal4E EA G W[4 2 B ACRFE S 4 ) 22k TRy 25°C, i AR i)
FET Z[A]#5IFEH 2W AKX — L HARH . tH RS MRS EE R T 2% FET sEhaf B A K1Zh
FAEHL , MAZ P THA

MSHAR KRR LR T AN, Wik e e . BT UATEARSE . 2 AE R | SRR .

30

— -0z Copper —— f-oz Coppsr
—— Z-oz Copper —— Z-oz Coppsr
100
\ 28 |
50 4 &
-
: I\ .
2 3
. 8 & \\
5 N K
o B
T4
Fi] -‘\\\\ k\\___
N T —
B0 2
— \
— |
—\_\_\_\_\_\__\_\- -‘_\—\_\_\_\_\_\-‘-\_\_
i ] 20
a 5 10 15 20 25 30 A5 [i] 5 10 15 0 25 a0 a5

el Are femd)
Copper Pad-Area {cm’) Copper Pad-Area {cm’)

8-19.2 2 PCB S (Roya) SEMXMIX | f 8-20. 2 |2 PCB 4% MBHRIHESH (V p) 5E4
% X 3% %
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100 iz
— 1oz Copper —— f-oz Coppsr
\ —— Z-oz Copper ‘ —— Z-oz Coppsr
20 21 \
20 III' 0
3 \\ 3
g B
F =
= B

4] % 1 \
i \ . E
— |
‘H——____EH_E““E___“__E ]
40 M— 15 —
o] ] 10 15 20 25 30 35 ) a 5 10 15 1] 75 a0 15

A
Caopper Pad-Area {cm’) Copper Pad-Area {ocm’)

] 8-21. 4 )= PCB £ 2SI H (R ya) SEMXHIKR | & 8-22. 4 & PCB £ ZE B RIHES S (V p) 5BH
# XHRR

8.2.4.5 HHLRAGHE
R ORI Ty MEIHERIFE (Pro7) , MR (T) MFEARXW F. Ty=Ta+ (Pror XRoya)

54 JEDEC #rifEl) 4 J2 PCB |, SR HTSSOP H 31 (1) 45 B HBH (R g ya) N 30.9 °C/W , 1 %
VQFN #2555 1A 40.7 °C/W.

BRI N 25°C , ] HTSSOP #3345t B R F

T, =25°C + (0.3293W x 30.9°C/W) = 35.18 °C (14)
VQFN #H 3 gsi it 87 -

T, =25°C + (0.3293W x 40.7°C/W) = 38.4 °C (1 5)
8.3 HJREN
A ETIIE 4.5V 2 45 V By A B S IR (VM) JEE N IEE TAE. BAEEA VM 5] AL CE — /N s N VM
) 0.01pF M & A ey | iZHB AT R ARSI Z 8. A, VM ERLFUNE — DM REE AL,
8.3.1 AZFEHEF

fo s GG /MR E R AR HEE RGBT P — D EZENR. fHEZHRAFEEEREF AN, (Hik
RAEIN T AR E RS

P KR A A SR O T 2 AR, B

UL St i 75 1A e e LR

FL ) L AR HL VR R

PN AL 2R 498 2 [ 1 S A R R

ARSI R AL

AR (A RIER. TR B, Sl )
© HALEIZ T A
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HL YR L LK Bl 2 Gt 2 T 14 i J 2 PR ) L P ) L IR AR A R . SRR B K B R RV, R G DL IR AR 7
O F AL B IR AN 2 B SR FL AT R . TR 2 R E B RAER , LR IRRFREE |, T DA SRt
PR

Hn Rl w2t M UE |, (HFREHHT RGEHM ORI E K/NE H IR R R A,

KRB A I AIUE F R N T AR, DASEAE FEML R R A% e R N SR (A

ok

Parasitic Wire

Inductance
Power Supply ¢ Motor Drive System

1 i

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

Copyright © 2016, Texas Instruments Incorporated

8-23. Hr4hE FIR BT LIRS R SR B R B

8.4 fiJ"

8.4.1 /G 75H

A — N EAE A8 0.01pF HAUE - VM B ESR [ 855 ML A4S VM G155 B 2 GND . 1% LA M
JRATREFEIL VM 51 BCE. | IR I 8T8 ) 51 4k Bl 1 fi -1 1 5 23 GND 51 ISz .

WS FATE FUE N VM R BB 20 VM B384 28 1t . 22000 7T LU FEL AR L 2

WZAE CPL Al CPH 5|2 a4 B — /MK ESR B A . U] — AN RAE )y 0.022uF . U LN VM
o Ko BLALPF R AT RESEIL 5] BVBCE -

WAHE VM I VCP 5| i1l A & — MK ESR PR A . AU — A AMEh 0.22uF . #UE LRy 16V [
o K BLALPF R AT RESEIL 5] FVRCE -

f# Ik ESR P& A %3 DVDD 5| 55 i 43 . @ A — DA ME N 0.47uF |, BUE RN 6.3V LA
Bro KrIbSE e A A AT REEEAL 5] BAVCE

RO R RS DUE L B R G4 .
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8.4.2

0.01pF

i
T

ki . K<
ST K= onor Do
00 5L SR | e
ooiT mm| O O: | mmme
RN - | o B«
« .\ BB © O: K<
<« \": :I - O : m—r“f .
< i 0,0 |mm a4
« i fooo: Ele—
| ; e | gwa
oore [0 Of NN %
0_0O! T -t

o

& 8-24. HTSSOP A /&N
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0.22pF  0.022 pF

o -

a x -
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| oy |
1 I
:O O: 0.01 pF .
Ea'ai O O ! N A + ECl<—
i I .
0 o T L | e
0O O ' =n ; O O O .
«i i O O: |mEme
1 1 1 . O E vee
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L] 1 1 * O L]
BOUT2 .
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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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EXAMPLE BOARD LAYOUT

RGE0024N

VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

(012.45)

24

e T HHEE

P 2X(38 —————————
o 2X(25) ——=

I
20X (0.5) 1

(R0.05) TYP

SCALE: 18X

0.07 MAX

ALL AROUND j f
/ METAL

™. SOLDER MASK

OPENING

NON SOLDER MASK
DEFINED
(PREFERRED)

(
|
\

SOLDER MASK DETAILS

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

¥j\ SOLDER MASK

SOLDER MASK
DEFINED

SYMM oy o
—— (2.5) (3.8)
|
€3
(@0.2) VIA
TYP

0.07 MIN
j[‘ ALLAROUND
METAL UNDER
‘ SOLDER MASK
|

OPENING
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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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RGE0024N

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

| 2X (3.8) |
i | 2X (2.5) | ‘
| | 4X | ‘
\ | = o8 | \
i 24| | ho ‘
24x<0.6)m @GBJTBLBBjL 777777777 o
24X (0.25) | | |
L 25 1 18
- . [ DL
Iﬁ | 5 |
20X (0.5) ’*{E ‘ [I]
T Jﬁ’*”@’/ﬁ’*’@ ’’’’’ E———¢ 25 @
2x068) | | i )
I I N |
| A -
o —T 3wt
(R0.05) TYP |
METAL 8&8+B8@ ************ -
TYP ‘
7 ‘ 12
2X(o.64)43———1
SYMM
¢

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.
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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
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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 O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
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
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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.
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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
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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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RGEQ024N

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height
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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.
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