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ViL ANJ1avy”7 Low BT 0 0.6 \Y,
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Vhys ASaY oy AT YA 150 mV
IiL1 AJimvy” Low & VIN = 0V (nSCS, DRVOFF) 8 12 pA
liLo ASmy 7 Low it VIN = 0V -1 1 pA
Ik AHmaPy 27 High &ift VIN = DVDD (nSCS, DRVOFF) 500 nA
liH2 AJ1avy 7 High & VIN = 5V 50 pA
o 27 IVH ) (SDO)
Rep,spo W7 L2 D AR 5mA £, GND ¥ 40 75 Q
Rpu,sbo WS T 7 5mA £, VSDO M 30 60 Q
Ispo SDO V—2 i SDO = VSDO HLUt 0V -1 1 A
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VoL e y7 Low BIE lo = 5mA 0.4 V
lom Him w2 High U—2 & Vym = 13.5V -1 1 PA
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RosonH)y /AWK FET A4k T;=125°C. Ip = -1A 900 1100, mQ
T,=150°C. g = -1A 1040 1250 mQ
T;=25C.lp=-1A 600 730 mQ
Rps(onL) o—H AR FET A T,;=125C, lp=-1A 900 1100 mQ
T,=150°C. I = -1A 1040 1250  mQ
SR = 00b, VM = 135V, I = 0.5A 10
SR =01b, VM = 13.5V. o = 0.5A 35
tsr HAHAL—L—h V/us
SR = 10b, VM = 135V, I = 0.5A 50
SR =11b, VM = 135V, Io = 0.5A 105
PWM FEFEHI# (VREF)
Kv KL AL = F A 2.2 VIA
TOFF = 00b 7
TOFF = 01b 16
fors PWM A7 151 TOFF = 10b 24 He
TOFF = 11b 32
lo = 1A, 10%~30% itk -13 10
Alrip CRINDe i3 — %
lo = 1A, 30%~100% & Fia% & -8 8
oo ,;PUT L BOUT Ofifi~vF> ||y oy 25 o
PRegmIE
i VM 75 T30, UVLO 26 F 730 4.15 4.25 435
Vuvio VM {EFEERAENERS 11 (UVLO) - ‘ vV
VM 325 730, UVLO 76 1730 425 4.35 4.45
VuvioHys (KEBEEATUTA i?ﬁiﬁ%xf;j%?bw)/\@XVyya 100 mV
Vesr VM (SEFEBBEPLE (UWLO) |VM Y25 T2, 7754 AUk, SPI 39 v
UEvh wE7ZRL
Vepuv F— R TIEEE VCP 375 T2, CPUV @40 VM + 2 \Y
locp R E WD FET 25 E R 1.7 A
toce B SY F BRI Viw =57V ° s
Vym = 37V 0.5
trReTRY LI N A REH OCP_MODE = 1b 4 ms
toL D B TR AR HE R T EN_OL=1b 200 ms
lou B AT AL v a/L R 30 mA
Totw BN HARE T, 135 150 165 °C
Tutw IR S HAMRE T, -25 -10 5 °C
Totsp Ui OIS oV 7% HARE T, 150 165 180 °C
Thys_otsp 3;7}“\‘/%)%%7\/{%?19 FARET, 20 °C
Thys otw  IBEVEEERTYT R AR T, 20 °C
Thys utw  RIBZELEEATYT R HABIE T, 10 °C
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6.6 SPIDY A V&M
/AN ATHME mA| BT
tReaDY) SPI {52 T, VM > VRst 1 ms
tcLk) SCLK O/ NE 100 ns
tcLkn) SCLK ®ig/)s High FEfH 50 ns
teky SCLK D#/)» Low R[] 50 ns
tsu(sor) SDI Ay T > 7 ke 20 ns
thso) SDI A D7R— LR 30 ns
taspo) SDO 77 4ERF [, SCLK High 7°% SDO H#hE T, C = 20pF 30 ns
tsunscs)  NSCS A1y v/ IR H 50 ns
thinscs) nSCS AJjDAR— LR 50 ns
i nscs)y NSCS DT U747 Low DD High R 2 us
tgisnscs)  NSCS 74— /LI, nSCS High 735 SDO /A + {2 b4 L ZE T 10 ns
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67TATIOY -S43V IEH
HEDREN RS RPN (FrICRER D72V IRY), IR HEMEITIE T, = 25°C, Vym = 13.5V 2NE I SILETS,
&5 /ME RAE BA{T
1 |fstep AT T AWK 500(1) kHz
2 tWH(STEP) /\“/I/XFIIE\ STEP ngh 970 ns
3 |twisTeEP) 7JVANE, STEP Low 970 ns
4 tsupIr, Mx) to b7y 7 H, DIR 725 STEP StH_ ERDET 200 ns
5  |HDIR, Mx) A—/LREFR, DIR 735 STEP 3H EAVET 200 ns
(1)  STEP AJjid#fc 500kHz TEHEL £9°2%, AT AOHFIRIRITE—XDOAMIZIVHI RS ET,
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6.8 fiRAFIE
HELEBE SRR P (RRICRLIR D72\ RY)

3 4
— T =40°C ] — VM= 4.5V
28| — Ta=0°C — VM=V
— Ta=25°C L] f/,’ = 15 — WM = 13.5¢
26| —Ta=85°C — VM =18V
— Ta=125°C /,f,/’f/ — WM =24y
= 11T : Vi =4z
T L~T1~1
3 22 = et ES
E 25
g 41 E -
3 “
E 12 f//// ﬁ - F— | -
o = —~—_\_"_‘—~—-—.__\__\_
e 7 1] “ N R i e e S S St &
B =FA 5 — ——
L L
) I
1.2 — ]
0.5
5 10 5 20 z_-."f- 3':_" 35 40 45 40 - a 20 40 B0 80 100 120
Supply Voltage (v} Ambient Temparaturs {°C)
== BB —_ = e <8 RH
6-1. AU —7EFEE VM LDRAF 6-2. R —7BRLBELDORRK
T T, = 40°C — WM =45y
— Te=0:C — VM=
85| 1. =z8r 55 — VM =135V
T =gl — M= 1BV
i — VM =24V
57 Ta= 12 56 VI = 45V
T T
E & E
N E g
E _ﬁ E 5.4
3 53— =i o
5 ﬁ_ E' 5.2
B, 2
& =
45
45
47 1]
45 48 .
5 W 15 2 2m I 3|/ 40 45 40oe N ;::' T oo\ 2w
Supphy Voltage (V) mbiznt Temperature {*C)
= HE 3 <8 RE
E 6-3. B{FEfE VM & DBIE 6-4. BMfFER LRE L DBk
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7 SR BH
71 HE

DRV8899-Q1 I\ AKR—F AT w7 B —H O EEREE—H KT\ a—2aTT, ZOT A AT, 2 {#
D N F¥ /U — MOSFET H 7wy WM HERE, L ¥ ol —Tarmig BLO~A/rAT v 7o
VT IV EEE L TCWET, DRV8899-Q1 13X 4.5~45V DFE J?*E FPAETEIEL, B —ZHFCiR K 1.7A, 7V A —
NVTCHRK 1A, FENME (RMS) Tick 0.7A O TEREZ MG TEEd, EBEOT7 LA — /LB X RMS &, JEHE
IR FEIREE. PCB OBEWEREIZIKFEL X7,

ARTISAAE, Vﬂ/?mrﬂ‘”ﬁmﬁﬁtw XTI F X EBHLTEY, 2 SO ETHR S v MEFLOA R ITe> TV E
T, ZOT —FT I/ F X TlL, B EICERIT— THEENE U — MOSFET 252 LT, it CoOE HE
L TVET, BRLXal —1 a0 ELAIT VREF Vo OEBETHETEXET, 200 SMHTEHR DO AR,
TV RNERR (PCB) D AR AT LD B E N K TEET,

77 STEPIDIR A2 X —7 2 A AZED, AMEas ha—F D AT v 7« =D [ E AT 7 2 il i ¢
TET, WAL T 7V 2oL BRERL NV E2HIE T 5802 b —F%fib7e THOEREE D~ A /aAT v
THhRFEATTEET, ZOAFTIHE, TVAT YT ~N—TZ2F 7 14,118, 1/16. 1/32.1/64, 1/128. 1/256 ~ 111
AT TR FITCEET, DO N—T AT 7~ E—RIIMA T, EEHN—T AT T - E—REFHL T, T—%
D RPM MREWEEIZM I RS EHTEH TEET,

B X a2l —Ta it HEOBET—NOER TEET, BET—RE, K= - REEE, Av—hFa—1
Vo7 VI, FI2I3A~—hFa—r A A I 7 EE onul/ﬂenl/H/a/jiJC@b‘@“iwb IR CEET, fRH -
IRAWETE—R T, A7y 7 OBEMNEFIKEREEZ, A7 7 OB RFIOTRABEZFEHALET, A~v—hF =
— T — R T, ol Eii L X2 — 2 a EREAEOND IO B EFREAIT ), E—F2DIEL & ERFELEAL
Ef’i“%ﬁfabi?‘ Aw—heFa—2 Uy VHIEICIE, A 7R AR OV 7 VUKD & — 2B M E T
BHER/NRICIZDZENTEE T, Av—hFa— A AFIv 7T A7 EBEE DX Ay 7 BRI
ta £, BB EIROE L2 R/ NRICI A, B S bEIMETEET,

KT NRAZ T, W T P2V RIRIRENRT v — IR T DI DY AT T I Ty 7 IR RE 2 2 CWVET,
ZOMEREL H 1A — L — Ml AL A B B DL T ART ASAAS D I E A R/ ME T £,

MLvZ DAC #EHEIZLY, 2 be—T13 VREF BB E DA —V o 72 L BEETICH TERE AT —V 7 TEET,
MLZ DAC 1T VXV AR CTEDT20 ., mWH I MV PSR L X =Y DM ERE A 5ZL T, o
U —FEV AT LD BN EEFEE CEET,

Fo BEEEB AT T —REH2 TCNWDADT, T—XET 7T AT IZHREI L TN EXIIV AT LD B ZEIRIT
%iTo
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i
L ogorel L lou
LUt 0.01 pF
w| L w L L
— = —
L|:' '—'—' VM
:|: 022 pF Power 4‘ & 3 *
ver 1~ [ AouTt
CPH Charge e }
J_ Pump [ h i I |h
0.022 pF nilkg | Current |
—|_ CPL N Sense | 3 Stepper
> Dﬁit;,s VM Motor
L - -
I N 1 AOUT2
1

DVDD owvDD
L Regulator —‘ a3 Y Y
0.47 UF —
v

STEP[
Current
i [
o Sense [~ PGND
Digital L |

p— Core

DIR -
DVDD
10uA, Control [ |
Inputs

SINE DAC

— BOUT1

SPI Current |

F

Microstepping Gate VM
Indexer

= VSDO Drivers
smart tune 4{ e
H [~ BOUT2

T 'iIE]} LJ

Protection

Overcurrent 4
Undervoltage Ve 1RQ Ropait

%)
5
&

[ ]

L
)
9]
=
o

v ¥ Fault Ouput | —— nFAULT

| Open Load | L1 -
VREF SINE DAC L

Analog Overtemperature
Input

[ 1 [
) PPAD L~ Gnp
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7.3 B4BERKEA
# 7-1 12, DRV8899-Q1 OHELESMF TR A L £,
£ 7-1. DRV8899-Q1 DM (J &R &
i V1 By 2 HedR STy
Cumt VM GND 2 50 X7R, 0.01pF, VM iEMETI0 7 a0 704
Cumz VM GND SV M BT
Cucp VCP VM X7R. 0.22uF, 16V &5 7m0 514
Csw CPH CPL X7R., 0.022uF . VM E#s T30 7 -2 724
Covop DVDD GND X7R. 0.47TuF~1yF, 6.3V £ 7m0 504
RnFAULT vee () nFAULT 4.7kQ LI LT
RRrer1 VREF vcC Favy ' 7 BTREHIRT 572D OB, Rrerr & Rrere P FHEHUEE 50kQ L0
Rrerz (47 v22) VREF GND BAASCT B EHRL T

(1) VCC X DRV8899-Q1 DY TIIHVER AN, A —T L RL A1 nFAULT X VCC EIREILIZT VT v 7 THLERHVET,

NFAULT X DVDD 2/ N7 /35288 TEET,

731 RFYEVS - =% - RSANDERTEH
AT T =R RTANL, HIE

—a—o

7.3.1.1 E—2 ERERH
AT oV =K RTA RO — I ER X

T

S SVAERFRLET (F: i

Fol B

AT B

EWAERT 3 FEEOMIE (B —2. RMS, 7L A7 — L) 2L T TEE

L M EEGER

IMEIX, AT T e RTANDE = EBIRER R ELET,

DRV8899-Q1 D44, E

7.3.1.2 RMS ERTEH

RMS (*}-¥)) &l
ﬁ‘@?&i@i%?ﬁ‘@ﬁjﬂém PWM A%, 7\ A AD L

VERERITIT VTV HT-0 1.7A T,

TERFD RMS BRI AL E IR IS C T L F o5 a0 ET,
DRV8899-Q1 M54, RMS #

7.3.1.3 FN R — N EHER

BRI, v AR T v T RO IERLETLEE Ok KIEZEL £, ZOEZEIRIEIZ RMS &t B
BT NAADAVEREE BB L CRELET, 7VAr—)L

T IVA— )V

BRLTWATZD, ZIVAr—)LE

IRMS /Cﬁ—o
DRV8899-Q1 D5

7/1/2/7“*/]/"33 RIS

Output Current

B 71.

TERIIT VY VHT-0 0.7A TT,

ERITT VB0 1A T,

Full-scale current

Step Input

ZIVART—)VEf & RMS Eift

BT

ALY/ lgep THIRSNVE T, B — 2@, (60
ERETHEX, T a—T 1A NP T/HENEX),

—RIZ, locp D

JIC OEWEREARE B L TIRELE T, RMS Eiitld. 25°COREN 2T AT L TO Rps(on). DA
BT, 2\ — Y OEWIMEREIZFE SN T

Gt éhi@“ eS|

ERIL, BLE V2 x

14 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8899-Q1


https://www.ti.com/product/ja-jp/drv8899-q1?qgpn=drv8899-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSID4
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSID4B&partnum=DRV8899-Q1
https://www.ti.com/product/ja-jp/drv8899-q1?qgpn=drv8899-q1

i3 TEXAS
INSTRUMENTS DRV8899-Q1
WWW.tij.CO.jp JAJSID4B — NOVEMBER 2019 — REVISED MAY 2021

7.3.2PWM E—% - ESA4N

KT INARL, NAR—F AT T« B—HD 2 DOERERET 572012, 2 2O7 /v H TV VI EZEREIL F
T, X 7-2 12, ZORIEOT a7 KERLET,

<
<

tio

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 £—% - RS4nx070v oK
7334 0RTYE S AT Y

AT NAADNEA LT 7Y Vvl afifl+58, FFAT Y7 BT —RICHETEET, £ 7-2 1T TEBY, SPI L
VA% MICROSTEP_MODE b v ha i il CAT v 7 - B — &R ELET,

K724V QRTYEVIDRE

MICROSTEP_MODE AT 9T E—F
0000b 100% EIRIZEDTNAT VT (2 FHIbE)
0001b 71% BFNCEDTIVAT v (2 FHiHEE)
0010b FEM 12 AT
0011b 12 277
0100b 14 277
0101b 118 A7y~
0110b 116 27>~
0111b 1132 27>~
1000b 1/64 27>~
1001b 1128 27>~
1010b 1/256 A7 >~

RT3V, INVATYT (T1% BiR) 112 A7 7 4 A7 7 8 AT T EMWEDEFRROMIEEAT v 7 %~
LEd, A IaRT o T OSRENLIVE WAL RIU Y — A2t WEd, AOUT EFITES A D IEFL, BOUT
BT ER A DS T, EERIL. BREIREZ xOUT1 V)b xOUT2 B ACNAEEEZBLFE T,
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STEP AJJOHSLH ERN Ty T AT 7 HERNORDIREIZEAITLET, 2O H AL, DIR V2355w E High @
B4 T1, DIR BV 3% Low DA, o — 7 AIKEELE T,

a3

AT T DFITHIZAT v T «B—RKPERINTZEGE, STEP OML EBVZy T AT 7 IR OER)
TRRREIZHE I, HTLWAT 7 - B — R EILRDET,

DIR =0 " OEBEXRANT VAT YT (45, 135, 225, 315 F) THAHGEIZ, WD DO~AIaRTv 7
T—RDBTNVAT T B —RICER L%, AT 70Tl STEP B2 2 DD H BTy Un
WETT, IO SNV ATIXERAIIELEEA, 2 BB D/ VAT AT I7HIRDTINAT T AT
HHET,

HIRREITFE SR A 46° T4, ZOIRRBICIE, BIFRAR  BERIIER Le2 Y 7#EER R A —7 - —=NEEEREZ OV
FTHINTBATLETS,

R 7-3. BEROM\MEERT v TAHE

AOUT Eit BOUT &k
118 277 114 277 12 277 INATY T TM%  |(FNART—NTH |(FVAT—VxT5 | BRA (E)
T2 %) %)
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 11 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
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&R 7-3. EROBMEL R T v 7H M (continued)

AOUT EHi BOUT Eii
18 277 114 277 112 277 INVAT YT 1% |(FINVATF—VEH |(FART—MxT5 | BKA ()
35 %) %)
29 15 8 4 71 71 315
30 -56 83 326
31 16 -38 92 338
32 -20 98 349

7 7-4 12, 100% D7 NAr— )VERIZEDTINVATy TEEERLET, ZORTYE LT E—RiE, 71% OEHRIZEK

BINAT T —RINLEDENIEZEELETN, BWVE—F RPM TRIMNLVIZEZEZHTEXET,
R 7-4.100% BRICEKBIINATYVS

TR ﬁfﬁwcm—a %) (B7C:E;'r<jéﬁw:%ﬁ"5 %) AR E
1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315

#£ 7-5 10, IEEM 12 ATy TEEER RLET, ZORTYE L7 B —RITEMN 1/2 27y TEIELVS 2L DE 1%

BLETH, mVE—F RPM TE M ZEFEHTXET,
£7-5.FEA 12 RTFvEITER

FEM 12 2Tv7 AOUT Eifi BOUT & ERA ()
(FARET—NZHTB %) (FANRET—NTHTD %)

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 MCU DAC [C& 3 VREF D%

Gl Eo T, IR = &A= OEELAMITISC THRREOEICEE S50 ERHVEY, VREF &

VOBEEVAT LATHIESTLZLICEY, IVAr— VEREE B TEET,

ZOENMEE—RTIZ, DAC EENEEMTHIZONT, ZVAr— L L ¥ ol —a BRLEMLUET, EFICEES

HA120%L. DAC OHE S8 2.2V ZB 272 WO TN ERHDET,

Controller

DAC Y

VREF

/

VREF
Analog
Input

7-3. DAC HHI(C & 3 VREF D41
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F72. PWM 1§ 5-ba— 2722 LT VREF B U 25208 TExET, m— XA 742D R-C BEEH
X, PWM {5 5B D 10 LA EICT20ERHET,

Controller

P

ML
3

VREF

VREF
Analog

2 é %{:1

B 7-4. PWM 5112 &% VREF D%

Imput
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735 EBRLF¥FalL—2ay

BRI D BT, PWM ééblhl/z\'::d/_‘/a/lﬁlftﬂ LXoTHlfENET  H 7)o A x—T V358, Bl
1o DC EJE. %1‘?@4’/5 THUA WHLE S DORESITS U E T, %1’*?%0!@%5 BIAMEILET, BRI EI
L X2l —al ALy a/LRIZETHE, 7V ld TOFF LU AZ DR E SIBIRENT-BET— R TR EAREE DM,
BREE—RICBITL CRIREZBD ST ET, 7R BRI 5L, 7V iﬁ4x~7wén WD PWM A7 V%
BRAELE£,

Motor Current (A)

torr

7-5. BfiFa vy EX TR

PWM L ¥alb —ya B, o— AR U — MOSFET &N EEGE L 7= Btz A MOSFET Oifjvmd L4 B
T BN —H Lo TRESNET, Bt A MOSFET 14, EZ CEAITLIZERET—RF DAC DH 1T
BHAEVT 7L RABRTNATASNFET, 20 DAC DTNV Ar—)L- Y77 AEHIL VREF ' OEFETHRELE
7, F2, TRQ_DAC LV AZ|ZID V7 7L A ESOICTHE TEET,

TNAT— L L X2l —a BiieHE T I 1 2EHLET,

VREF {V }
v(V/A)

Voo (V) * TRQ_DAC (%)
2.2(V/A)

< TRQ_DAC(%) =

ks (A )=
M
TRQ_DAC 1T SPI L VAHKIZEWFRFESIVET, £ 7-6 1T, SESFR AN OERGHRMERLET,
£ 7-6. FJLY DAC DERE

TRQ_DAC B (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%
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& 7-6. F)LY DAC DERTE (continued)

TRQ_DAC EHfEE (TRQ)
1010b 37.5%
1011b 31.25%
1100b 25%
1101b 18.75%
1110b 12.5%
1111b 6.25%
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7.3.6 REE—F

PWM EiiFave’ 7 d PWM B Favt s 7« ALy a)LRIGETAET, H 7 U342 —T IR, T—4
EARAEREN L F9, X 7-6 DEH 1 I22ERLET,

Fav ' T BIRAL vV RICELZE . H 7y 2 FEOIREE (Bl £ MKEER) CEfE T £y, &
MR T — R TlX, PWM Fay ' ZERAL v sV RICET D E BB S AIIiNDEC H 7y itk
FER MRS E T, SCHAID FET 23412720 BERS Bz 25<k, TV NI T 42 —7 Vi, B
NHOEFGIELET, X 7-6 OIEH 2 ICE#EBET—FE2RLET, KREEET—F T, ZVyPOl i on—39 A8
FET 2412922 TR ERZEMEBESEE, X 7-6 OIEA 3 122hEaRLET,

WM

' I ] PWM
ON PWM OFF

‘____\__\

| i

Slow Decay { -

r 1
! I
Eil' F'y F 3 ) E|_
T ]
|
I
|

S e {D - @ Drive Current
<OUTH. VYL . $x0UT2 (2)Fast decay (reverse) Fast Decay
— — -(z\) — - —

ANIENEA

; |
il o
EI_ |_4

E.Hai 2;1;1::'
P L

Mixed Decay

—] la— TDECA
TBLANK
w TOFE
Itrip
B 7-6. BEE—FR
WIEE—RIT DECAY L UAZ CRIRESNE T (£ 7-7 22 R),
& 7-7. HEE— RORE
DECAY BWMAT > B 2T
000b {EE I (B
001b IRERE e IRAEEE :30% ik
010b SR IRATBIEE:60% &
011b AR e [SBE ) 8=3
100b IRAEE:30% s TRAIEE:30% ik
101b IRATHEE :60% Hif TRATHEE:60% &k
110b Aw—h e Fa— HAFIVIE | Av—hFa—r F AT I 7
111b (77 4/1h) A7 =R Fa— U7 LA A= Fa— Y7 LI

7-7 12, EIOHEEE TR L ET K - IRAEERE—NOS5E | BIHEINAT v 7 I3 — R MR 2%
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VCP BV O FEMEA CPUV &% THIDEFIC, TXTOW BT 1 2—7 /L&, nFAULT £ 73 Low (ZBREh S E
To ZORMDOM, FX—V R TIT I T47 DEFMEFFSNET, SPI LY AZ?D FAULT £ v h& CPUV B RS
High (2720 %9, VCP OIKBEERENFHSND L, @HFEEICERLET (T—F - FI7A A BEEEZRRIRL,
NnFAULT 725# 41, FAULT B R2Y Low (2720 %77), CPUV B MNE, CLR_FLT B hE721Z nSLEEP Ut vk 1
AL OV TENLE Ty SN o EF MR SN ET,

7.3.11.3 B E iR (OCP)

% FET o7+ us %()ﬁﬁﬁ”@@ﬁﬂ I, =Rk Eh A IEH ALY FET IZiNDEREZHIRLET, 20 FEFH|I RN
tocp MLV BBV A, FORED H 7Yy 2D FET N F 4t —7 /L &h, nFAULT £ 13 Low (ZBREh S L
4, SPI LY 2%ZD FAULT & /M: OCP w2 High ([2FvFENnE9, xOUTx & VM MEK L34 . DIAG 27—
A LYVAZOR ST D OCP_LSX_x B3 High 127204, [AERIZ, xOUTX &7 7 R3EL n’ﬂu‘_]ﬁu LRSS
OCP_HSx_x B2 High | fwia“ 7oEz 1%, AOUT1 & VM D& L7=354 . OCP_LS1_A B whAs High (2720,
BOUT2 L7 7 RNVERE LA . OCP_HS2 B B k3 High (2720 Ed, ZO&RMEDR, Fx— R A 13777+
T OEFMERFSNET, BE mﬁ%é L2 00F—K (FvF Ry EHENNTA) TEETEET,

73131 5yFE -+ v ¥ (OCP_MODE = 0b)

ZDOF—RTIE, OCP /X D%, B#ET AR IR TF 4E—7 &4, nFAULT 22 Low ICEREh S ET .
CLR_FLT o= RMBFITENT-%., F/21E nSLEEP Uty k- OLAREHINENT- 1% . FoIXEBREZY > THE ALK
DOWT NN THEFENMEIEIRLET, ZiUL, KT 3AAD OCP A XD T 7 H/VEDF—R T,

7.3.11.3.2 HEY >4 (OCP_MODE = 1b)

ZOFE—RTIX, OCP /XU D%, BE 35 /) 73‘:7:/(‘12 7/I/é}}’b NFAULT B> 7% Low (ZHREhSILET, tRETRY
RFFRI SR L, 7 4V RSRIFMIRIE T2 & BBIMICEFEIEICEIFLET (B2 - FIAOEEDORLG, nFAULT @
fiEi. FAULT E'vho Low ~DER),

7.3.11.4 Bt A far#e 4 (OL)

k%%ﬁx@:wwﬁé‘ﬁ SN, A —T VA BARTERAL v aUR (o) AV T 7L TRESNE rp LULE T
0. ZOARREDBH A MR R (toL) 28X CRIBILIZS A BICAMDIRIES R NS E T, Bl A MR EZ B
é:?“‘éﬁ:bi\ EN_OL v 2RERHVET, BABAR 7V mEShDE, SPI LY AZD OL By ke
FAULT ' h28 High 125y &4, nFAULT B8 Low (CERESHLES, OL_A B v ks High D34 . Zrud s A
(AOUT1 & AOUT2 D) DBt 7 4V M LET, [FIERIZ, BOUT1 & BOUT2 OO A7 4/L MZE->T
OL_B vk High 12720 %4, BIERSAERRI L, 3> CLR_FLT B h& nSLEEP Ut vk /L ZDEHENNT
FoTHEEIVT - a~v  RRBITSNLE, @EEMEICEIRL, nFAULT A 137272 BICfiiisng 3, KT SA2ADE
RaY) > CTHEALZE, TR —7 =R ERLIEEZICH, 2073V NIZVTENET,

BR i i IREE KD R VO] 0°, 90°, 180°, 270° DEER A ISk T DML E IZE—FDRFFSLD L BRI 7+ /1
NOTZZ TN aAfVERD 1 OB EaTHAZLEZRLET, TVAT Y« —RTlL, a/VERIZERL B2l
OIS ZOWRITHRAELEE A,

7.3.11.5 =N - >+ v FD > (OTSD)

?/\4’2{1‘%'1575"5‘*‘711/"\/ﬂ?/]*5’WVBEF?TIE (TOTSD) iz 5E H 7U/‘.‘/@'§_’\¢C0) MOSFET 73’71/1"12“‘7/1/3
AU nFAULT 2723 Low (ZBRBISILES, ZORETIE, Fy— R 737 =7 A ShES, SHIZ, FAULT By
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~ TF E'wh, OTS B b8 High (27 F SN ET, ZOREKEZ T 1t —7 /LT T 5283 TEE A, lRVR#EIL 2
ODE—F (TyFRyvybFyr L HEER) TEIfETEET,

731151 5yFR - vy 9D (OTSD_MODE = 0b)

ZOE—RTIL, OTSD A XU D%, TXTOMSINT &£—7 /LS4, nFAULT B2 28 Low (IZBRENSUET, SPI L
P2AZ O FAULT B b, TF vk, OTS E'w ks High 17y F S ET, CLR_FLT I~ AT %, 20T
NSLEEP Uty b/ L ZADEMSI# | ETERZ Y > THEALILZOW T THREBEICERLES, 2
%, OTSD A XU bDT 7 A/ DE—R T,

7.3.11.5.2 HE{EYR (OTSD_MODE = 1b)

ZDE—RTIX, OTSD A XU D, TXTOHNINT 42— /L&, nFAULT B8 Low IZBREh SNV E T, SPI L
PAZD FAULT £, TF Bk, OTS B2 High IZ7yF SVET, B2A IR A, mEAAL v 2L NIRAE ) GE
AT Y A% W B (Totsp — THYS otsp) & FlEZE, BEIMEICEIRLET (E—F -RIANOEIEDRIA,
NFAULT Z1 > DOfiEfL, FAULT £ Low ~DiER), TF £ hé OTS B M, High (27T &4, @EREE D35 4E
LCWZlERLET, ZhUE, CLR_FLT B whE721E nSLEEP Uty k- 7L ZADW T N L - CREEIU T s a< R
DFITSNDETHEFFSNLE T,

7.3.11.6 BHEFZL (OTW)

B ARSE RS DR) 7 - RAUN (Totw) & LEIDE, SPI LY 220 OTW B vk TF EvhiikyhShEd, 7
NAADEEITMBES AL, BIMEMENEITINDZEITHVET A, X AREPBEEEDOERAT I AR A b
(Thys otw) & FEIDE, OTW EwhE TF By MIHEIMICZY TSN ET, E/z, SPI LY A4 TW_REP B i% 1b
IZERETHIE T, nFAULT B2 G4 LNl EIL , 7> SPI LU AX D FAULT Evhatyh 3255912 OTW By s
BT 22EHTEET, ZORMOM, Frv—2 R ANET 7747 OEFHeRISNET,

7.3.11.7 EEEE (UTW)

AR MEIRE O Y7 FBAU b (Tutw) & FEISE, SPI LY2Z0D UTW Evhé TF EvbipityhSnEd, 7
NAADBEIEMIES IV, BMBHEREITSND LTS ESE by X AR ERE S OEAFY S 2 H Ak
(Thys_utw) & EEIZE UTW By he TF By MIEBIMICZ T ShET, $72, SPI LY 2% TW_REP B b 1b
\CRET AL T, nFAULT B2 T 4L REBEIL, v SPI LY 2420 FAULT By ety k455510 UTW Evig
Rk HZ b TEET, ZOREOM, FX— R TNET 7747 OFEEHeRF SN ET,

RT79. 74N PREDE LD

T4V &4 AL REREM |HTVoY | Fx—U- |AUFI% |mPys Lo
RF
e NN N NN N . PRESAN
- VM < Vyvio o NFAULT/ | 54t —7 | T4—7 | Tut—7 BH#:VM < Vyyio
VM STEIE (UVLO) | (5 o 4.35v) SPI /v o v (\3/3@; (&AL 4.45V)
- VCP < Vcpyy . N
VCP (& E M o e B NFAULT / | 54— A A A VCP > Vepuy
(CPUV) ‘*’*ﬂ%\‘,’;‘" * SPI v ik BiiF BIE | e v + 2.7v)
OCP_MOD| nFAULT/ | 74—~ A A A JwF :CLR_FLT /
e > | E=0b SPI oy Wit Wik Wik nSLEEP
S, S v ouT OCP
Mt (OCP) (e/ME1.7A) - [OCP_MOD| nFAULT/ | 71—
E1b Pl B B Wi | BN trerry
misr oL | saesgsnan | o T e | me | owe | mie T
M| T | me | ome | ome | owe |
WEVEE (OTW) T,> Totw W REP 2 T J<Totw -
. | SP BF B T BF ve-om
TW_REP = FAULT
= NFAULTT gy ik i B ,
\ 1b SPI HE T > T +
ISR 2 5 (UTW) T<Tuw oo mess T oW
o | SP B G BIF B s
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RT79. 7+ bREDE L ® (continued)

EDN &1 HRRR BEEM |HIVoY ([Fx—- (AT 7F |aPys B
D
OTSD_MO | nFAULT/ | 54—~ | 54—~ S2F:CLR_FLT/
Foenesaohy | DE=0b | SPI n n Btk Bofe nSLEEP
>
> (OTSD) Y7010 ToTsD Mo spl | THET | Fae=T | 1k B#:T, < Torsp -
DE =1b % % THys_oTsb

7.4 TI\AL ADBEEE— R

741 RAY—7 + E— K (nSLEEP = 0)

KT RA 2D R AL nSLEEP B2 THIEISNE9, nSLEEP B2 Low (27258 AT A KK E DAY —
T B—RIIBITLET, AV—T - —RTliX, TXTOHNE MOSFET, DVDD L X a2l —# Fy— 7R 7 SPI A3
TAE—T NENET, nSLEEP B> TONLEL TNy Y D% | tg gep MFARGR T DL, T A A IR —TF - —F
WZBATLE T, nSLEEP B2 28 High (27258 KT A AL HBIIICAY)— 7 BEIR L ET, twake FFEI 25832
Lo FALRI AT ATREARARIEIC A T

7425 4t—7J)V - E— K (nSLEEP = 1. DRVOFF =1)

DRVOFF B'uid, KFNRAZADN—T TV A =T NV EZT 4B —T T B0 I &S E3, DRVOFF
B2 High 127258 AR TANIET 4 2—T /U720 A A E—F L RIRREIZ2 £,

DIS_OUT v whb, HAIRTGANET 2 —T7 V35 HICHEM TEEJ, DIS_OUT a1 1§58, HI/IRF AN
LT A4 B—=T WIRD A A= RRAEIZ720ET, DIS_OUT |% DRVOFF BV EaaifnnebivET,

RT10. A RSANEBAR—TINELRT 1 E—TNICTBDDEMN

nSLEEP DRVOFF DIS_OUT HZUyo
0 Ry b7 K hoT TAe—T
1 0 0 EiFE
1 0 1 F4—T
1 1 0 TA4E—T
1 1 1 T4e—T7

7.4.3 B1fFE— K (nSLEEP = 1. DRVOFF = 0)

NSLEEP t>7%% High, DRVOFF 273 Low, VM > UVLO O RTIZHEY T25E68. KT NNAREIT /747 - E—FK
WZADET, twake FEHIRRIE T DL, 7 S AIXATT ATREZSIRABIZ R0 E T,

7.44nSLEEP Uty b - NILR

ToFENT=T AVRE, SPI LY AKX D CLR_FLT By MIANA T, % nNSLEEP /SVATHIY T TEET, 2O/ VUL A
MEIE 18us LV E< 35us LVEWLENRHY E T, nSLEEP 73 35us LWL 75us KO W Low THLEL G, 740 b
IZZVT SNET N, RT ANARIZAI TR TRT N, Ty M I THEAEELRWEERHVET (X 7-21 25
), ZOVEYR 7 LATTRTD SPI 74V MYy L T — <R 7 ORRBIZH E DM OMRE 7 vy 7 DARFEIC

WBE G 2AFE A,
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nSLEEP
18 ps 35 ps 75 us

|

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

Device shuts down (goes into sleep mode,

faults cleared by defaulf) -

7-21.nSLEEP Yty b - /NILR

# 7-11 12 BB E— R D ELD A RLET,
RT-NMNBET—ROFELED

&t L HZ7VyY DVDD V¥al |Fx—Y K7 | (774 Yy

—X
l/f”’ﬁp'%’“ j.ss\y <VM< NSLEEP > =0 | Fyv—7 N | Fak—TA | Fak—TN | Fak—TA | Fak—TN
B oy VM| DSUEERETU L e B B B B
Fre=Tn e M| BSEERETTN  seon | e B B B

757095300

7512 UFN-RYUT2S5I-A429—T AR (SPI) BfE

RFNAAD SPIIZ, 25 4 HAFRWBE ISHEL COET, Z0'72a T, SPI bl av o R,
HBELORT —F AL VAAIDOWTRALE T, AT /SARIL, LUTORERLT MCU SR TEET,

o 1 ODDAL—T T INAR

o WA LIZEEDAL — 7 « FRA A

o (FAV— T ) B LI DAL — T TN AR

7.5.1.1SPI 74— +

SDI AN17—4#+U—KiZ 16 B METHY, L D7 4 —~ TSI TWET,

o A ARV ELITEZIAHZE YN W (B 14)

* S5TRLA-Ewh A(EYE13~9)

. 8F—%-Ewh D (Evh7~0)

SDO /17 —4-U—KiX 16 v hETHY, EAL 8 EYMNIAT —H R LIUAK (S1) BHERLET, LR —h-U—F

(RN X7 78R EDL P AXDNETT,

FEXIAHZT<UR (WO = 0) D4, SDO B TOIREY —RIZZ DR R TESIAALL VAXNIZH LT —HTT,

AR R (W0 = 1) DA, BT —RIZZOR R Tt AR STV VAXNIZH LT —XTT,
RT712.SDIANT—4% - I—RD7+—< v b

Fvhe =

r7 Eiad

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

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

R/W VAL
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£ 7-13.SDO HAT—4 - 7—RDT7+—<3 v b
RF—HR \ LA—h
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
1 ‘ 1 ‘ UVLO ‘ CPUV ‘ OCP ‘ RSVD ‘ TF ‘ oL ‘ D7 ‘ D6 ‘ D5 ‘ D4 ‘ D3 ‘ D2 ‘ D1 ‘ DO

7.51.21 DDA L =T« T/N1A IXD*HD SPI

SPlLIE, T A AL ENE T A—F DRGE , ZWHEROTEA L UL E T, SPI IFZAL —7 - E—RTEELE
9, SPI AJJ7—% (SDI) V—FiX 16 £ v hDU—K 8 E'wvhDa~ R, 8 EvhdT —X TSN T ET, SPIH
1174 (SDO) U—KIE 8 EYRDAT —H AL VRS (TA /b AT —HAFRIE) & 8 EYRDLURY 75 THE
AN TOET, 4 7-22 17, MCU & SPI AL—7 - RIA ROBDF — 4 o —ro 2% R LET,

nSCS |

Al D1
SDI

S1 R1

SDO

K 7-22. MCU EEATF/NA ADM®D SPI FS 5o 3>

BRI 7L —NELL FORMFETH L TOVRITHIEZRD EE A,

+ nSCS BV Low (27255 nSCS B 73 High 12725812, SCLK B 1d Low THHMLENHD,

¢ nSCS B’ E, 7L —AMd 500ns L E1TiH725 T High (2725 T DB B D,

+ nSCS 278 High (27 #—FSHTWHEX(T, SCLK B L SDI BV D3 _RTOIE S EH S, SDO B2 73
A AL —H L AWREE (HI-Z) 12725,

e 16 SCLK A7/ DFT N TRIEETALERHA,

o T—HIIaYIDNL TRy U TER YT T v SH, Iy ONE ERY Ty Y THRENR LD,

o I EATE YR (MSB) DY T heAL [ TR TONNERAINATIOND,

« SDI EUACREENLT =4 T—R 75 16 By hDDRVE A EIT 16 BV RISV 71— L 25— 335/
LT —%-U—RpEHE N5,

o BEIABavUROLE | EIALILL VAXNOYAFT —#1%, 8 By hDa~v R 7 =X T SDO BT
TR TSNS,

38 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8899-Q1


https://www.ti.com/product/ja-jp/drv8899-q1?qgpn=drv8899-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSID4
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSID4B&partnum=DRV8899-Q1
https://www.ti.com/product/ja-jp/drv8899-q1?qgpn=drv8899-q1

13 TEXAS
INSTRUMENTS

www.tij.co.jp

DRV8899-Q1
JAJSID4B — NOVEMBER 2019 — REVISED MAY 2021

7.5.1.3 /YSLIIEBREDEKDI L —7 - T/V1 XDEDHD SPI

Microcontrolier DRV5899-Q1 DRV8899-Q1 DRVS899-01
(1) (2) (3)
SDO2 SDO3
| |
w 5 w 5
% o & o]
[ (i3] s w

M-CS1

M-CS2

M-CS33

M-CLK

M-SDO
M-SDI

7-23. XS VIV TiEHR X /= 3 DD DRVE8I9-Q1 F/3f R

7.51.4 74— - Fr =R DEKDI L —T « T/NA ID/ESHD SPI

BEOT NAAHRFL MCU Lii@fE T 5FE2, DRV8BI-Q1 7 /A A& T AV — F=— UMl CHEfE 3524 T GPIO
R 228 CTRLZENTEET, X 7-24 12, 3 DOT A REEINERE T D5 EOMRYERLET,

Master DRV8899-Q1 DRV8899-Q1 DRV8899-Q1
(1) ) (3)
SDI1 SDO1/SDI2 ' SDO1/SDI2 SDO3
M-SDO [ L L1
M-nSCS [} . I
M-SCLK l l
M-SDI [ ]«

K 7-24. T4 2— - Fx—EHEEIN/K 3 DD DRVS8I9-Q1 /31 R

F 2= DRYIDOT SAAE, 3 T ARG T HROT =~ T MCU b7 —H & ELET, 2 /3 (bo
~y4 (HDRX) + 3 /XA DT RLZ (AX) + 3 /S DT —4 (Dx),
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nSCS | |

|

|
—IHDR1|HDR2|A3|A2|A1|D3|D2|D1I—:—

SDI1 |

|

|
—|S1|HDR1|HDR2|A3|A2|R1|D3|D2|—:—

SDO1/8SDI2 |

|

|
—

|

|

|

|

|

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

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

|

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

B 7-25.3 DDTFT/NA RICKB SPI 7L —A

P APNF 2L B LTS SNDE . MCU 1 3 7 A A 2RI B DT 5 — ey N CF — 2 AN 7 %5
LET, 3 A RDAT—H A (SX) + 2 /SARD~ 4 + 3 S RDLFE—] (RX),

nscs | |
SD|—| HDR1 | HDR2 | A3 | A2 | Al | D3 | D2 | D1 |—
SDO—l S3 | s2 | S1 | HDR1 | HDR2 | R3 | R2 | R1 |—

K 7-26.3 DDT/NA RAD/=HD SPI T—% - —H R

A Z R ANTNE . T o— B SN T AR O — RS BEESY T s a<  ROBEA S TN CWET, Za—
NEEZT a< o RE, T_XTOFTSAAAD FAULT LY AZ % F 7 %R (nSCS) (E 5D b Loy o7
T5av R TT, ~vZfE N5~NO I, F=—r WDOT RAADEERTT-20OD 6 EvMETT, HT AV — F=—
B IZ, e K 63 DT SARZHEAN B CEET,

HDR2 LY AXZ D FL 5 By M, MCU 37 AV —  F = — e DS § 572D IR DR b 77 - B T
Fo N FNAMNE, BAL 2 BV 10 TIHED M ERHVET,

HDR 1 HDR 2
|1|0|N5|N4|N3|N2|N1|N0||1|0|CLR|x|x|x|x|x|
I |
l I |
A
No. of devices in the chain 1 = global FAULT clear Don’t care
(up to 26 _1= 63) 0 = don'’t care

721. ANy ¥ « NA b

AT —H A RANL, MCU i La~ U REFITUCTRFED T NAANST 4V ke AT — X A% Gt A BUD B2
I, TAY—F 2= NDOE T /SAAD FAULT AT —H AL P AR T HFERZRILLF4, Z2hickv, MCU
LB~ REHIRTE AT AL, TAALANT I T BT 7 4V N2 LRI E T F
Gy AT —H A NANT., AL 2 B 1M THEEALBERHDET,
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s S —— 1
| . 0 N5 N4 N3 N2 N1 NO ||
Header Bytes |
(HDRx) |

| 1 0 CLR X X X X X |
e ————————————————————————————— I

Status B{;le} 1 1 uvLo | cpuv ocP RSVD TF oL

Address Byte 0 RAW Ad A3 A2 A1 AO X
(Ax)
Data ?g;e} D7 D6 D5 D4 D3 D2 D1 DO

7-28. DRV8899-Q1 DAV ¥, RT—4# X, FRUVR, =% - N/ FOAR

TR NT N AT DR, T DT ISARIIA D~ F S A NG T CRAZ LI AT —H R RA O E 2 DT
ETC. Fo—rNOHFOMNBAHWLET, 221, 20 3 TSR TIZ, F=—r NDOTF/SA 2 2 1%, HDR1
NAREZ UK HDR2 NA M ZAZ T AR 2 DDARAT —H A NAeZELET,

ZAGUICAT —H ARSI 2 DTHHZEND, THAAAR 2 IZBAHOMLENRT =— WD 2 HH THLZEN DN E
9, HDR2 AN G, F=— U WNIZHERL SV TS T SAARDE N 30 ET, ZOIIZL T, 7 —XIX#E 57
ABIOT —Z A DHZ /T PTG FFAS ZDOMOE Y MIER LT, ZOo7 mhanid, Fo— 8k Lok
K63 BDTNAADY AT MILAT 2 BRI, K@l fE 4 rREicLE T,

TRUZABEORT —H  SAMNE 1 TSR ERIL T, LaA—h 31k (R1~R3, [ 7-26 &) i, T/ E2RED
LIOAZDNETT,

|
|
|
nSCS \\ |
: .
|
|
|
|
SCLK m
|
|
|
|
|
|
|

X

X

SDI X

Capture
Point

Propagate
Point

|
|
|
|
|
X
|
|
|
|
|
SDO z XMSB
|
|
|
|
|
|
|
|
T
|
|
|
|
|

B 7-29.SPI bSO 3>
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76 LRy v

AE) <v 72, DRV8899-Q1 DAEY « v/ EINTZL VARG IRLET , A B v IR WL AK TRV A LT
TR L R T RETHY LA RITEH LR TIEEN,

RT14.*AEY -°vS

LUREA, 7 6 5 4 3 2 1 0 7;;;‘ FRL2
FAULT 27 —# % FAULT SPI_ERROR uvLO cPUV ocP RSVD TF oL R 0x00
DIAG #7—#%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 A7 —#% 2 uTW otw oTs RSVD oL B oL A 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
CTRL5 RSVD RW 0x07
CTRL6 RSVD RW 0x08
CTRL? RSVD 0x09
CTRLS RSVD ‘ REV_ID [3:0] 0X0A

DRV8889-Q1 & DRV8889A-Q1 DL YV AH + <7 DiE L, DRVB88IA-Q1 DL AKX -~/ |ZI% CTRLS L A
@ OL_TIME [1:0] 3L EN_SR_BLANK E' Y FREENTNDHIETT, ZRHOE Y ME, BlACA iR R, 35X
WMMEHBRE T = — AR TAT T 2= ADM DT Z % JIM AR E T DOV ET, 72, CTRL2 LY AZD
DIS_OUT t'vh®7 74/ /L ML, DRV888IA-Q1 TITHRDET,

FD/INESR BTN EAINC, BHERE YT 7B R BA T S TRILELTWET, £ 7-15 12, Z0O®II a9 TTr Y
TR AATIERAL CNVDBIa—RERLET,

RT15. 7R %947 -a2—RK

TrEASAT |a—F L

LI

R R I

LEABIAT

w w [Hzan

Vo hE2ET 7 4V ME

-n | [V MO £ 17 74 i
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761 AT7—9R - VPRS

AT — R AV VALT BEE BT 4 VMR B R T2 SN E T, AT —F AL VA IH LB EHL RS
Tj—o

T T-16 18, AT —ZAR L TVAEDRAEY e T ENTV D AZZ R UFET, o 7-16 ([T WLV ARZ A7y h TRV AL
TRTTRBEALERRTRETHY, LRI FITEE LN TEEN,

RT7T16. AT—F R - VORIELHR

TRV VIRZZ 'V av
0x00 FAULT A7 —# % E N
0x01 DIAG A7 —H# A 1 BN
0x02 DIAG AT —4 A 2 FoR

7.6.2FAULT RT—4% R - LPR44 (7 RL R =0x00)
¥ 7-30 12, FAULT AT —HZ ALY AZDT 4—)VRZRL, ¥ 7-30 (2, ZOHERLET,
Bt LR

B 7-30. FAULT RT—% R - LD RS

7 6 5 4 3 2 1 0
FAULT \ SPI_ERROR \ UVLO \ CPUV \ ocP ] RSVD \ TF oL
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b

KT1T.FAULT RT—4F R - LRI DT 4 =)V RDERER

Eyhk [ Z4—F BT F74/Vh | BB
7 FAULT R Ob NFAULT B> 78 1 &%, FAULT B> RE 0 ©F, nFAULT V728 0
DEx FAULT B M 1 CF,
6 SPI_ERROR R Ob SPI ZuhaL s 25— (il : SCLK /S AL IE /2K EFTET B,

nSCS 7% Low ThHITHh 57" SCLK AFIELZRVY) 7Rl E
T 7A/VRT High 12720, nFAULT 78 Low IZBREN S 4L E T,

Tabal - 2T —MREWEL, 5> CLR_FLT B>k nSLEEP Ut
RSV ADE LN IS THREFE VT -a~ U RBREITEND L, i@

HOERFESNET,
S UVLO R 0b B RABN R 17 4L MR BEA TR L E T,
4 CPUV R 0Ob Fo— R SEEIE 7 AV MREER R LET,
3 ocpP R Ob W7 AL NREEE R LE T,
2 RSVD R 0b T I
1 TF R Ob B (IR RISy ML OFREERITT,
0 oL R 0b B AR IEE R L ET,

7.6.3DIAG RT—4 X 1 (7 KL X =0x01)
¥ 7-31 |12, DIAG A7 —&Z A1 LI AZDT 4—)LRZR L, # 7-18 12, FO#HBAZ R LUET,
FeAHLUE A

B 7-31.DIAG RT—% X1 VP R%
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
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B 7-31. DIAG XT7T—4 X 1 LR # (continued)

R-0b R-0b R-0b R-0b R-0b

R-0b R-0b R-0b

FT718.DIAG ATF—F9R1 VPRI DT 4 —)L RKDERA

Evh | Z4—nF AT Vars w2 L

7 OCP_LS2 B R 0Ob BOUT O —7-7 Yy 2 Du—4AF FET OBER 7 4V MRk
L%,

6 OCP_HS2 B R Ob BOUT D=7 -7V 2 DAAHAR FET OB T 4V MR
LET,

5 OCP_LS1_B R Ob BOUT O/—7 -7 Vw2 1 du—HAF FET OlER 7 4/ MRk
L%,

4 OCP_HS1_B R Ob BOUT D=7 -7 Vw1 OAAHAR FET OB T 4V MR
LET,

3 OCP_LS2_A R 0Ob AOUT D/ —7 7V 2 Du—H AR FET O &k ~7 4V MR
LET,

2 OCP_HS2_A R Ob AOUT D—7 7V 2 DAY AR FET OB 7 4/ Mok
LET,

1 OCP_LS1_A R Ob AOUT O/ —7-T7 Uy 1 Oa—H AR FET OB 7 4/V MR
LET,

0 OCP_HS1_A R Ob AOUT D=7 -7V 1 DABAR FET OMER 7 4L M
LET,

7.6.4DIAG RF—% X 2 (7 KL X = 0x02)

7-32 12, DIAG A7 —H4 A2 LI AREDT 41—V ZRL, & 7-19 12, TOFMZRLET,

HiAH L
B 7-32.DIAG RT—% R 2 VPR%
7 6 5 4 3 2 1 0
utTwWw ‘ oTW ‘ oTS ] RSVD ‘ OL B OL A
R-0b R-Ob R-Ob R-000b R-Ob R-Ob
R T7-19.DIAG RT—FR2UVPRIDT 4 =)L RDOEA
=7 N P ey 2 vz F7x/Vh | BHA
7 utw R 0b (IR S 2R LET,
6 oTw R 0b B AR LET,
S oTS R 0b WS o MY ERLET,
4-2  |RSVD R 000b PRI,
1 OL B R 0Ob BOUT DBAM& i RHERLET,
0 OL_A R Ob AOUT DBk A itk tha RUET,
76.5F@L RS

A IC OHFHL 22T, TARAADOFREIEALET, INHDOL VAKX TG A EEEIAL DT RETT,
K 7-20 12, L CAZDAEY = S INTZV VAR EITRLE T, K 7-20 (272N U RZ AT By h e TRL AT RT

TRIF L IR T RETHY, LIAZAFIFEELIRNTTZEN,
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R7-20. WAL >R ELHR

TRLR LURE 4, I ar
0x03 CTRL1 FoR
0x04 CTRL2 FoR
0x05 CTRL3 FoR
0x06 CTRL4 FoR
0x07 CTRLS FoR
0x08 CTRL6 FoR
0x09 CTRL7 E BN

7.6.6 CTRL1 HlfIL 2R % (7 FL X =0x03)
7-33 12, CTRL HlfHIL CAX DT 4— )V RERL, £ 7-21 1, TOMHZRLET,
A UIEEIA I

7-33.CTRL1 Hl#HL PR 4

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

RT721.CTRU FHL PRI D7 4 =)V ROHA

Eyk | 74— F BAS F7xvEk B

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 RIW 00b T

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

11b = 105V/us

7.6.7CTRL2 BIIL X% (7 KL X = 0x04)
] 7-34 |2, DRV8889A-Q1 » CTRL2 HlfHIL VAZ DT 4—/VREIRL, % 7-22 |2, ZTOFMAZERLET,
PEA U EEIA A
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7-34. DRV8889-Q1 @ CTRL2 HIfHIL R ¥4

7

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

# 7-22. DRV8889-Q1 M CTRL2 HlL A4 D7 4 — )V RDEi

Evh

T4—K

247

VAL ViZ)

Bl

DIS_OUT

R/wW

0b (DRV8889-Q1)
1b (DRV8889A-Q1)

TOHAZEAMITT DIT

EHEZALD

FTRTCOWENENAAE—F L RTT BT, M FEEARET, T
2, (OJ%iéﬁﬁi% DRVOFF B DB fn
NEBNET, OL DI ZF<IC
T OL 7 4/V MR H A I
LCH RN A —F U RAIZLET,

3. EN_OL bRzl & XAtz &
7330’(14\%.’) LEMERL TG, DIS_OUT (M1

6-5

RSVD

R/W

00b

TFRITE 7

4-3

TOFF [1:0]

R/W

01b

00b = 7ps
01b = 16ps
10b = 24ps
11b = 32us

DECAY [2:0]

R/wW

111b

000b =
001b =
010b =

FE A R ARG | A
T AN AR
TRV NIRRT

PRV g AR
BB FHIIRS 30%
B FHIIR A 60%

011b = B HEMEE I,

PRV Rp 3 e

100b =

BRI TIRS 30%. Eua_{/n.{ﬁ DEFTIRA 30%

101b = EVRHIINEFTIR S 60%.
110b = A~ —hFa—r FAFIv IR
111b = v —hFa—r VoI

B RHIIR S 60%

7.6.8 CTRL3 HlfIL P X% (7 KL X = 0x05)

X 7-35 {2, CTRL3 HlfHIL AKX DT 4— NV RERL, £ 7-23 12, ZDOHAZRLET,
TR U EEIA L
K 7-35. CTRL3 HHl L R4
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
FRT7-23.CTRLIFH@L >R D T 4 —)L ROFHHA
Evh [ Z4—K BT F73/Vh | B
7 DIR R/W Ob F1EAT), SPI_DIR = 1 DA uPu /M IFATF w7 FinE
RELET,
6 STEP R/W Ob 277 NJ1, SPI_STEP =1 04, udy s M ITT LT
PR ZF I HERET, Oy NI REXAENH%, BV
U7 S BEBRICI0IZAeET,
5 SPI_DIR R/W 0b 0b = HAIZAAE Y DIR IZFEWVET,
1b = H /1 SPI L2220 DIR ICHEWET,
4 SPI_STEP R/W Ob 0b = HAIZAHEY STEP IZHVVET,
1b = H 1% SPI LY =20 STEP ICHEVET,
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£ 7-23. CTRL3HIEHL P R5 DT 1 —)b RDFRBA (continued)

Evh T4—VE

ZAT

T 7/

{

Wt

30 |MICROSTEP_MODE [3:0]

R/W

0000b

0000b = 100% EBFIZLBT VAT YT (2 HEEIRE)
0001b = 71% BRI LD T VAT 7 (2 KAL)
0010b = JEE[ 1/2 AT v~

0011b = 1/2 27>~

0100b = 1/4 27>~

0101b = 1/8 A7

0110b = 1/16 A7~

0111b = 1/32 27~/

1000b = 1/64 AT~

1001b = 1/128 27>’

1010b = 1/256 277

1011b~1111b = FHIW A

7.6.9 CTRLA KL P X% (7 KL X = 0x06)
[X| 7-36 |2, CTRL4 HIfIL- P AZ DT 4— )L RE/RL, % 7-24 12, ZOFAZRLET,

we A HUIEEIA T

K 7-36. CTRLA $lHIL R %

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

K 7-24.CTRLAFIHL S RE DT 4 =)V ROFEA

Ewh TZ4—VR

ZAT

T 74V

Bl

7 CLR_FLT

R/W

Ob

TRTCOTTINTT AV By eIV T 5100, ZOEYMT
M EEZALFET, EXAALE ., ZOEYMNIB BBy RSN
E3x

6-4  |LOCK [2:0]

R/wW

011b

REERY LT, LURIASDILRDHEZ AL (ZNHLOE Y RETR
L2 0x06h O vk 7 (CLR_FLT) ~DEZIALEKL) ZHH TS
IZIE, 1M10b 2 EXALF T, By ZEILTORVIREET, 110b LISt
DE NI —lr o A EZIAATHOFEL RIFLEE A,
FRTCOLIAZ O 75 RIET BT, ZOLUAZZ 011b &
FIARFET, By 7SI TODIREET, 011b LISt D E ATy — A
EEXANTHMOREL KIFLEE A,

3 EN_OL

R/wW

Ob

BT B2 AT DITiE, T1E2EEAARET,

2 OCP_MODE

R/W

Ob

0b = BERRBICL > TIyFINZT AV RAELET,
b = BEICIREICE S THEW N A - 74V IR ALET,

1 OTSD_MODE

R/wW

Ob

0b = BERBIC L > TIYFINTT ANV MNERAELET,
1b = BBREEIC K> CHEMEIR 7 AV I BAELET,

0 TW_REP

R/wW

Ob

0b = BEAAE/-ITEIEE S 1L nFAULT S/ TRESNEEA,
1b = WEE LRI 1T nFAULT S/ TIlamSiLET,

7.6.10 CTRL5 HIfIL P X% (7 KL X = 0x07)

7-37 12, CTRLS fillifIL P AZ DT 4 — /LR &R, & 7-25 12, T D#HEZRLET,
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FeAHUIEZIA L
7-37.CTRLS HHL P R4
7 6 5 4 3 2 1 0
RSVD
R/W-00001000b
F7-25.CTRLS HlIHILSRY D7 4 —)V ROERA
Eyvk [ Z4—F BAS F7z/Vh | B
7-0  |RSVD R/W 00001000b | F-#g3% #. % 1200001000 TdHDHMLERHYET,

7.6.11 CTRL6 Bl L X4 (7 KL X = 0x08)
[X| 7-38 |2, CTRL6 HlffIL P AZ DT 4—)LRE&/RL, % 7-26 12, ZDOHAZRLET,

FeAH U/ EEIAL
B 7-38. CTRL6 HlfHL PR ¥
7 6 5 4 3 2 1 0
RSVD
R/W-00001111b
F7-26. CTRL6 HlfHIL A D7 4 —)V RDOEA
Evbh | 74— BT T74NE | B
7-0 RSVD R/W 00001111b P P

7.6.12CTRL7 Hlf#IL PR % (7 KL X = 0x09)
7-39 12, CTRL7 #lliHIL P AZ DT 4— VR EIRL, 3 7-27 12, TDOiHEZRLET,

oA HLUEL
7-39. CTRL7 HHL PR 4
7 6 5 4 3 2 1 0
RSVD
R-11111111b
K 7-27.CTRL7 FI L S RH D7 4 —JV ROFEA
Evh | T4—AF ZAT F7+vh  |HH
7-0 RSVD R MIMMb | s,

7.6.13CTRL8 HIfHIL PR #% (7 KL R = 0x0A)
7-40 |2, CTRLS8 HlfHIL- P AZ DT 4 — VR &R, % 7-28 (2, T OfHAZRLET,
i LR

B 7-40. CTRL8 HlIfHL R ¥
7 6 5 4 3 2 1 0

RSVD \

REV_ID [3:0]

R-0000b

R-0010b
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#FK 7-28. CTRLS FIHIL X H D7 4 —JV ROEEA

vk [T4—AK 2T TF7Fnh | B
74 |RSVD R 0000b e
3-0 REV_ID R 0010b LVaroIeva il

0000b 135 1 T abZA7 Ve TarZmLET,
0001b 135 2 DT R AT VL Var iR LET,
0010b [T &EPEVE Var R LET,
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87 V=g RE

g
LT o7 7V r—vaAFiid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz

TRAEVZLE A, fll 2 O BB 2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RELHFEL T AN DL T, VAT AOKREZHERR T DM BERDHYET,

84 77U — 3 gl

DRV8899-Q1 |ZN\AKR—F - A7 v JHIECHEHINET,
82R&‘EMET IV —ay

RO FIET DRVEBII-Q1 Ak TxE T,

0.022 uF
022 pF —— El‘:—lﬁlﬁlﬁlf
VM o T i oo & i
% G 6 m o O
1 B &
VM S 5 STEP |[¢——
0.01 pF 2 18

<]— PGND SCLK [4—

<H
[k}
~

- AOUT1 SDI J&——
Step é 4 DRV8899-Q1 16
Motor f5_1 AOUT?2 SDO [—*
VCC
5 15
haad BOUT2 VSDO _l—H—D
6 14 0.1 uF
BOUTA nscs fe—— - 'H
[ ] 'j L 13
Z = 2 9 3 U
o > 0 :5 ‘L =
it (] [a7] L] — [t
VM ' hoka

g’\/\/\/—"—"‘ﬂf"v— VCC
100pF|, 001pF| 047yF Rrer Razrs

T T 1

X 8-1. KFMAZT7 TV 5—< a3 VEKE (VQFN /Sy 75r—2)
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8.2.1 BRETEH

F 8-1 10, RFHILRMEISTANYRTA LT F U —ar DR EFASINGA— 2%/ U ET,
#Fz 8-1. REI/NSA—%

Rt TGA—F 252 EDH
EIRE VM 9V~16V, A% 13.5V
B SORRREHT RL 7.7Q/4
T—H T NAT YT Bstep 15°(AT 7
B~ AR T e 7 L~ L Nm 118 27>~
H A — 2 v 300rpm
B A LR — VB IFs 500mA
8.2.2 FFMl/zRRATFIR

8221 RAF7wkE>L - E—SDFE

RTNAZERER S DI, £ E—FHELVAIRAT B T LSO BERLE T, JHReT 277V r—
Tar T ERENMLBIRGE | K faep PR Z STEP EUACHINT 2L ERHVET, AT —2EEN &
FTELEG . T HIEMELEE A, =0 BFERRE IS CEDILE MR L TSN, B—FHE (v), vA7nX
TYE LT L IL (M), BE—FDTNAT YT (Bstep) P HEEMEITKIET D fotep ZrTHT DI 2 2 AL ET,

Vv (rpm) x 360 (°/rot)
Ostep (°/ Step) xny, (steps/ microstep) x 60 (s /min) 2)

Fstep (steps/s) =

Bstep T AT YL T« B—F DT —F L = EITE—FZOLDICEEHINTVET,

721X 118 v~ A7 vaRT 7« F—RT 300rpm &) BAEIZKIL T, ZOM)S A~y RTA 8T 7V r—arDEe—4
[lae 15°/step DEHERMELDET, X2 ZEHT DL, fstep 15 960Hz LLCHETEET,

DRV8899-Q1 D&, A /AT w7 L ~ULiL SPI LY 2% MICROSTEP_MODE b hCi%E S, # 8-2
IR TREDOWNT NI TEET, v AR T LT LU R EWIEE =X OB XTI FIRIS/R0 . "5 A X130/
EBRVET B AT LTI Z | RILE—FHELZEBTDOIZIDE foep ZUELLET,

K82 IAMVARTYEVST + AT OHDRE

MICROSTEP_MODE PEN T
0000b 100% BIRICEDT VAT VT (2 FJiE)
0001b 71% EIIC LD 7V AT Y7 (2 IR
0010b LI 112 277
0011b 12 277
0100b 104 2757
0101b 118 277
0110b 1116 277
0111b 1132 277
1000b 1/64 27>~
1001b 11128 277
1010b 1/256 27~

8222 &R LFal—>3>

AT LT =TI, INAVA— V& (Ikg) 13, EBOLNOBRITHREI SN R KEIR T, 2O &% VREF E/E
& TRQ_DAC & CTREVET,
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VREF v O F KFF#A &1L 2.2V T7, DVDD &HEFLorEI#RZ M HL T VREF 2t T& £ 7,

AT YT RETIR, [ps (I2ED e KEWRAT Y 7 OEBRT ave’ 7« Ay a/LR (ltrp) DEHRIILET,

Ve (V) V... (V) TRQ_DAC (%)

IFS{A}:m-TRQ_DAC{%}z 2 3(/A)

(3)
8223 HEEE—F

R T-TITRTINT, BT AART 8 FHHOBRE TR R —FLTWE T, E—2EBRENDEIIL, T TREZR
[ A 7 R A Lo TR S E T, ZAUE, RIAT -7 = — X CE—FERERPER T av 07 ALy aiR
(ITRIP) &:%Lf:ﬁé\ 7'&?/\/(7%) tOFF @FEﬁ\ %7‘%7%% 8 00){@&%%_]\@U‘ﬁ‘ﬂﬁ%C?ﬁﬁ??‘é:k%%ﬁ%Liﬁ‘o tOFF ZJS‘
BT 2L, BTN TAT « 72— XD BIELE T,

82377V — g g

E8-2. B&§ 30-BA 30 HEICKD 184/ 0RT | 8-3. BiF - EEFR=ERICLD 1184 /O0RTYEY
vEYY 7

X 8-4. RAX—b - Fa—r - - VyTIFHHERICLS K85 AR—bK - Fa—r - FL4FIvIREICLS
18 A/ ARTFwvEVY 18 AV OARTFYEVY
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X 8-6. AR—b * Fa—r - - Uy FIFHHBEEICLS K8-7. A%— bk Fa—2 YL FIvI/ERICES
132 RA40QRFvEVSY 1132 R4V ARTFYEVY

K 8-8. A¥—b - Fa—r - - Uy TIHHERICLS K89. AR—bk - Fa—r - FL4FIvIREICLSD
1/256 R4 2 OQRTFvEVY 1256 /A4 OQRTFvEYVY
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8.2.4 B4 (CBET HFE

ZD&rvar Tk, DRV8899-Q1 DI FE 1 DR L8 A EIEE DR IZ W T L 97,
8.2.4.1 KEZ

DRV8899-Q1 DK% & /113372 3 SO EFHE (il (Pconp)s ATy T 7K (Psw). L &EIICEDE/HH
% (Pq)) THERSILET,

8.2.4.1.1 Bk

T TV IS N B — Z D ERIRIR L —H D=7« TV DAY AR FET S F D AN—7 T VP Dr—
HFAR FET @0 E7, E@EEL (Pconp) 1. X 4 0o, E—¥D RMS Eiji (Irms)- AP AR F AR
(RDS(ONH ). B—H AR AL (RDS(ONL)) THRFEVET,

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(ont)) (4)
Y ar 824 T HINENLRT 7V r—arOEEiE kI3 5 OISIEHESNE T,

PCOND =2X (IRMS)2 X (RDS(ONH) + RDS(ONL)) =2x (500mA / \/2)2 X (06Q + 060) =300mW (5)

ZOBHOFEEIL, AT AR FET La—H AR FET OF VR KRE R EEL 5.2 57 S A ZRFEITK
XEBINF T, JVKEEIZEET AT, FET OF U IBRFLOR K FEEZELET,

8.241.2 RA yF Uik

PWM AT 7 JE 3K 58 DR K I AV —L—b (tgr). BIEEE . ©—%D RMS Eifi. PWM ZAvF
TR THREVET, % H 7 VPO H ERVRFI DAL T L 7 HEEST D TRV DA T 71306 &
X7 OIDNTHESINET,

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

tRISE_PWM L tFALL_PWM ZEHHE Vyul tsr L TGRS E T, KL ASTA—FDEZR AL, 105V/us DA/L—
L —h& 30kHz @ PWM B ZARE T2, % H 7V P DALy F o 7 RIZLL T OIDICEHRESNET,

Psw_rise = 0.5 X 13.5V x (500mA / V2) x (13.5V / 105V/ps) 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)

BALF TR (Pow) HALH LBV O AL F L 7K (Pow rise) EXLH FAVIFH O AA v F o 7 %
(Psw paLL) DEFFD 2 5L L T T OIDICEHRESILET,

PSW =2X (PSW_RISE + PSW_FALL) =2X (92mW + 92mW) = 36.8mW (10)
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E
ST BRI (trisg) L5 F AN B (tear,) AL —L—h (ter) DAEME(E 12 SV CEHE S ET, =
DT AL, BIREIE, BE, 7S AR DIZS SRSV CELT 22N PAESNET,

A F o T HIITH I A= — MBI L E T, 10V/us D A/L—L —NZ, 105V/us DAL—L—kD
K10 fED AL F o T HREEZLT-HLET, Ll AL—L —b 2V NEWIEE . RTA230 EMC $EREIL A
FTAHEBMPHVET, T TV — L a NI A— L — "R BT AI21E. N— R 75 BRSO 545
ERHVET,

A F U THRIL PWM AT o 7 BN IERBIL £, 77V —aTo PWM AR BT EIRE
JE, B—H A NVDALEIH A GFREIE AT R (A~ —hF2—2 Vo T VHIEEE T — OB
Ty 7 VER) TIREVET,

8.2413 BLEERICLSHEBEN
FrIEERICE > TEIECRATHHEEE NI TOISNEHEINNET,

Pa = Vym X lym (11)
EERANTDE, FrIEENBRITILLTOINHESNET,
Pq = 13.5V x 5mA = 67.5mW (12)
ey

ik R EMEEIREDT (v, IREE) 2L G R ShET, ZOBIFRRERITERELE, i
. T AAZHDESHETL > TREVET,

82414 £HEREN
EIEEET) (Pro7) (FE@RB R, Ay T 7K, FHIEENBRILOEHELTH 13 OIDICHESET,

P1oT = Pconp + Psw + Pq = 300mW + 36.8mW + 67.5mW = 404.3mW (13)

8.24.2PCB D17

DRI ar OEENTTIX. HTSSOP & VQFN DO 17 /34— 2O\, 2 FREOHEES (1oz, 20z)., 6 FilH
DOEAFEEE (1cm?2, 2cm?2, 4cm?2, 8cm?2, 16cm?2, 32cm?) @ 2 J@ L1 4 J&§ PCB IZiEH L £,

8-10 &1 8-11 (2, TNZEH HTSSOP /37— VQFN /35— D= PCB Ok L& (2 J& | 4 JEitiE) %
RLFET, PCB O g, FRIE 1. & FRIZZIVR-FL—rTHHLI, B 2 1IZERE L — 2 THOD BTV
F9,

HTSSOP M4, 300um ORULVER, 25um DD >ED 4 x 3 H—~ /L ETEFIINT SRA A r— U DE I
BliE AL CWET, VQFN 04 300um ORUVELE, 25um OFlH XD 2 x 2 —~< )L -ETESIMNT /A A8
V=V OHE FIZEESNNTWET, —</L-E7 1, LEISU TR BB, & TE, fEE 1 (77087 —0) %
%ﬂb@ﬂiﬁ“ HEE FREITTAX A*Y A TERSIVTWET (2 J8EXEE /4 J8egstdka), VQFN Ry —2 0
Bt T A ADT R EEN OB FREIZHTEIIAELEE A

7< 8-3 |, % PCB # 47" CO#-ff PCB Jg O#ilja DESE £l E 9, PCB 1k (A) & PCB & mfE DAtk Z 5
8-4 (HTSSOP PR hr—30) b3 85 (VQFN /Sur—2) ICk b £,

£ 8-3.PCB D4 A FLMADEX

PCB 05A7 % I T FEE1 | 2
2 & 10z PCB 1oz 1oz )
&AL
20z PCB 20z 20z
4 = 10z PCB 1oz 1oz 1oz ‘ 1oz
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% 8-3. PCB D¥ A T LEHBEDEZ (continued)

PCB DZA7

GF-

g

TR

HEE 1

FEE 2

20z PCB

20z

20z

1oz

1oz

8-10. PCB - &% L/& (4/2 |& PCB. HTSSOP /Xvr 8-11. PCB - & L& (4/2 & PCB,. VQFN /Sv 4 —

£ 8-4. PCB D~fi& (HTSSOP /Xy or—)

2)

SRR (cm?) <1 (A) (mm)
1cm? 13.31 mm
2 cm? 17.64 mm
4 cm? 23.62 mm
8 cm? 31.98 mm
16 cm? 43.76 mm
32 cm? 60.36 mm

% 8-5. PCB D~k

(VQFN /Sy o —3)

STEEE (cm?) ~HE (A) (mm)
1cm? 10.00 mm
2 cm? 14.14 mm
4 cm? 20.00 mm
8 cm? 28.28 mm
16 cm? 40.00 mm
32cm? 56.57 mm

8.24.3 HTSSOP /Yy T—2DE/N S X —%
Roya (BEEEROE P ~DOBIRIT) & Wyg (A BRI A~DBNEE T A—2) 728 DBEITA—2 DA%, PCB

DIAT o lr =V DIAT  FFEDIRES, #il 3y FOEOZ e KE<ZITET,

8-12 L[X 8-13 12, HTSSOP /S — V% 323 7= 2 & PCB TD Rgya (BEA YD JE P ~DBILH) & W,g (82
BIENO I A~D BRI RT A—4) O Sy RERBICE D2 b Z2RLUET, ZIHO BRI, PCB O#ifE D
JESHIEVNEE | F28i Xy RN R EWZE BRGS0 ET,
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[FARIZ, [ 8-14 & 4] 8-15 12, HTSSOP /Sv/r —U %545 LT 4 J& PCB TO Rgya & Wyg O/ Sy REFEICEHZE L
HENENRLET,

#E
ERTA—H (Reya (%/a\%ﬂi))%% “\@?L?&ﬁ) e Ys (%/E,\%ﬂgi)k%%*}j/\@%ﬂ%‘[‘i/\“ﬁ}»—&)) . JEPH
IBJE 25°CTC, 2W OE B ANAY AR FET Lua—H%AKF FET O THEHIZHEINSHDOEL THEINT
WET, TNHOERTA—HT SR HEE CTlded, /X7 — FET OFREOS T COHE B HEHBIEL
THEINTOET,

BT AL, B, N — UK E DI RIE OB KRELZITET, FEic YW TR, 77—
var LR —heS LTSN,

20 18
—— f-oz Copper —— f-oz Coppsr
| —— Z-oz Copper —— Z-oz Coppsr
B0
\
TO I|. %
- \\ 14
%\ &0 =
E \ 5
: <
£ 50 B

I |
i B y \ B

i
x—‘_‘———\_\_\_\_\_\_ —
10 - 1
20 1
1] 5 10 15 20 25 30 35 1] 5 10 15 20 25 30 a5
Copper Pad-Arsa {cm’) Copper Pad-Area {cm’)

B 8-12. 2 |E PCB DFEASTH 5 AEANDE B 8-13. 2 J& PCB DESEHM SEIRANDEFFH/NS

(Reyn) &IRMETR & DR A—4 (W,p) &SAEH & DS
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] 13
—— f-oz Copper —— f-oz Coppsr
\ —— Z-oz Coppsr —— 2oz Coppsr
70 .
0 \\ \\
2 = S
= g
o \ P
40
] . ]
30 — S —
R“‘-—h___: — |
20 B
1] 5 10 15 20 25 30 35 1] 5 10 15 20 25 30 35
Copper Fad-Area {cm®) Copper Fad-Area {cm®)
K 8-14. 4 [§ PCB DEAEM 5 AENDERIER 8-15. 4 [& PCB DESEH S BIRNDERHEN S
(RQJA) &ﬁﬁ]ﬁfﬁt@ﬁi )(_9 ("IJJB) tﬁﬁlﬁfﬁt@ﬁe

8.24.4VQFN /Ny Tr— 2D/ S A —%

8-16 &£ 8-17 12, VQFN /3y —% 4 LT- 2 J& PCB TO Rgya (GO EPH~OEIEST) & W (A
INBIERADBEFNE T A—4) O Sy REFEICE Db E R L ET, ZNHO R R T I512, PCB OfEDOES)N
JEWNEE | F28 S REENRKEWIZE BRI/ NS0T,

IEJ*%Q:\ 8-18 &[%] 8-19 {Z. VQFN /\O//T*“:/\é’igbfl 4 E PCB T®» RSJA L qJJB @ﬁlﬂ/\t’/}*ﬁiﬁéiié’jﬁﬂjé’
FNERLET,

BT A—H (Roya (BEA TG JE P ~DEIEHT) & Wyg (BEAERDD AR A~D BRI T 2—5)) 1%, JE
IR 25°CTC, 2W OE NN AAP AR FET Lo—H%AF FET OB THEIZHEEINSLDOEL THESINT
WET, ZNODOEIT A—21T | LW HEE TldZel, 23U — FET OFEBEOG T CTOHEEE1EZEL
THESNTOET,

BNTGA=HT mE, o —U R E OINI SR DR B R RELZITET, S WX, 77—
var LR =S RLUTIEZ N,
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—— 1-oz Copper
—— Z-oz Copper
100 \
%0 '*\
80

R (2 G0

70

N
Ny n

“_‘“——_,______
4]
|
_\_\_\_\_\_\-_‘—\—\_\_\_\__\_\-
]
o] ] 10 15 20 25 30 35

Copper Pad-Area {cm®)

K 8-16. 2 [& PCB DiRAEH 5 AENDEIEH
(Reya) ENHETE & DRAGR

30

—— f-oz Coppsr
—— 2oz Coppsr

5]

0 5 10 i5 20 25 30 35

Copper Fad-Area {cm®)

8-17.2 |& PCB DESEM SEIRANDEFFHE/NS
)(_9 (qJJB) &ﬁﬁlﬁfﬁc‘:@ﬁe

|

[~——
—

100
— -0z Copper
—— 2oz Coppar
50 \
80 II"
%]
2. TD
3
o
Li.t] \\\\
50 \
|
|
40
1] 5 10 15 0 5 30 35

Copper Pad-Area (cm®)

B 8-18. 4 & PCB DIHESTH 5 RAEANDEIER
(Reya) ESRETE & DBIR

ki

—— 1-oz Copper
‘ —— Z-oz Coppsr
] \
20
g
= 15
18 \
| B
4] ] 10 15 20 25 30 35

Copper Pad-Area {cm’)

8-19. 4 |& PCB DES M SERADEFHE/NS
A—4 (W) LEAEHE & DEAR

8.2.4.5 /Y1 ADIESEEEDHE

J%?Elgb\i TA\ %Yﬁ%%ﬁ 3 PTOT m%/fl\\ ?%/El\%lg{ﬂ?l}_g (TJ) ﬂibﬁfﬁ@iﬁ&l?r%éﬂiﬁ‘o TJ = TA + (PTOT X ROJA)
JEDEC HiksD 4 J& PCB DA% EZ DL AT ~DBIEH (Roya) 13, VQFN /S — D4

40.7°C/W T,
BRI F OIS ICEH RSN ET,

T, =25°C + (0.4043W x 40.7°C/W) = 41.46 °C

(14)
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9 BRICEAY SiREIA

KT SARIL, 4.5V~45V O A T)JEEP (VM) FiPH CENMET DI0ICREISITWET, VM ER D 0.01puF £73v 7+
T Y RT AL R TELET AT TE VM BV ICRETAOMLERHVET, £z, ST a5 3% VM
(T D LR HVET,

9.1 NIV BE

W7 — e SN T e a T UV A AT AL, B ERENS AT AOFR G CEERIEED 1 ST, %I, N
IR BENREVIEIEFERHY ET 0, I ANEWBLY 22 X038 £,

MBI — VR BT ROIOBESESERER THREVET,

o BRI AT INNELT LR KER

 BIRAE (BITULEEED)

o BIREET—H VAT LADORIDOFAEAL T IH L ADRKES

o BFRENDEEVVT IV

s FHTAHE—XDORMH (7T F& DC, 77V LA DC, AT vE L)

o EF—ADTL—FHR

EIRE T —HEREN S AT DO DAL Z 752 A Z80 BIRDLOEIR N TELEENHIRSNET, m—hL
NIREDNNESTEDLGE . VAT MIE—ADLORREIREIRERSCH T ICEDEELEHORELZITET, +59
SNV IBRBEEHIZET, BE—FDEBEITLEL., KEHRE2FEFIMBETEET,

T =R —NMIE— R HERE S TSI TOET R, LT - ar T OREREEINEINE YW DI120%, A
T LA DT AR LB TT,
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11.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.
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TI E2E™ is a trademark of Texas Instruments.
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11.5 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

11.6 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

12 Ah=h, Ryo—2, BLUEXER

DU D~R—IZiE, AT =T Ao —  BEOESTICET AR AR S TV ET, ZoBHIL. ISEDF o
ZZH LTRSS TV RO T — 2T, ZOF —H I T ERERSNLIENGHY . R a A MAKETSNE B
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PACKAGE OUTLINE
RGE0024N VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD
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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
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—_— X8
| X5 ———f |
i \ (C12.45) \ ‘
i 24| ho ‘

we T BB

20X (0.5) I f{—j‘—} q‘D

/B[Q | i
\
(R0.05) TYP ! !

(@ 0.2) VIA
TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 18X

0.07 MIN
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ALL AROUND *H* j[‘ ALL AROUND
‘ METAL ( METAL UNDER
7 | ‘ SOLDER MASK
| |
™. SOLDER MASK kj\ SOLDER MASK

OPENING OPENING

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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RGE0024N

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

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

EXPOSED PAD
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 ©)
@ ©)
DRV8899QWRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV
8899
DRV8899QWRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV
8899

@ 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.

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 TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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 0O O 0O 0O 0O 0 O0 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)
DRV8899QWRGERQ1 | VQFN RGE 24 3000 330.0 12.4 425 | 425 | 115 | 8.0 12.0 Q2
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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)
DRV8899QWRGERQ1 VQFN RGE 24 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RGEOQOO024N VQFN - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

.1_7 Ge
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PIN 1 INDEX AREA J i 0.1 MIN

(0.13) J j

SECTION A-A
TYPICAL

}
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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)
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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@ —
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(R0.05) TYP ‘ !

7 (@ 0.2) VIA
2X (0.975) 4«——1 TP
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¢

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
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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

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
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¢

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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