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41 245 7 DRV814x-Q1 R FZR1F 2 i) Roy Fldsf2E 22 5 .
£ 41, BB

BpERe0 (LS +HS)Ron |  lour MAX ESES R (FRFRME ) #E
DRV8143-Q1 42m Q 20A VQFN-HR (14) 3mm x 4.5mm HW (H). SPI(S)
DRV8143-Q1 49m Q 20A HVSSOP (28) 3mm x 7.3mm HW (H). SPI (P)
DRV8144-Q1 23.6mQ 30A VQFN-HR (16) 3mm x 6mm HW (H). SPI(S)
DRV8145-Q1 16m Q 46A VQFN-HR (16) 3.5mm x 5.5mm HW (H). SPI(S)
DRV8145-Q1 19m Q 46A HTSSOP (28) 4.4mm x 9.7mm SPI (P)
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DRV8143H-Q1 8143H A5 i
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DRV8143S-Q1 8143S 0xBA
DRV8144S-Q1 8144S 0xCA
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# 4-3. X ZRFITHSME (%)

i BERFS DEVICE_ID #1#5%
DRV8145S-Q1 81458 0 x DA
DRV8143P-Q1 8143P 0 x BE
DRV8145P-Q1 8145P 0 x DE
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ghE Ty -40 150 °C
WAFRLE | Tetg -65 150 °C
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6.3 BUUEIT &AM
ETERETEA (BRAESAUH )

B/ME BAE L ivA
Vym FEL Y L VM 45 35(1) \Y
Vvep Ha A7 2 5 B0 PR VCP Vym Vym+5.5 \%
Vioeic |Z45IHHEE IN. nSLEEP. DRVOFF. nFAULT 0 5.5 \Y;
fowm PWM i IN 0 125 KHz
Veonrie  |HW B - L& 5| I E ITRIP. SR. DIAG 0 55 \Y;
Vipropl | FRAUL 15 HL IPROPI 0 55 \Y
Vspiios  |SPI(S) 245 - SPI 5] il s & SDI. SDO. nSCS. SCLK 0 V"S(L)ESEP+ \Y
Ta TAEAB IR -40 125 °C
Ty TAESS R -40 150 °C

(1) AR DIREA SRR R < 1 uH ST AE OUT EHE R T 28V 1 VM 5 GND.

6.4 HMEREE R
WIFE 7R AR, 5 S RBES ABEPTR
#dgrr() VQFN-HR &3 Hfr
Roua S BB 425 °C/W
R0 yc(top) gERAF (TIE ) #BH 16.7 °C/W
RoJs 4 4 L AR A 6.4 °C/W
Wt 4 TR S 5L 0.3 °C/W
R} 45 5 AR R IE S 4 6.3 °C/W
R 0 yc(pot) S (JEH ) #BH G °C/W

(1) HXRFRAIRFROE LB WSS 1C BRI bR R
6.5 S Rp:

4.5V ( T ) < Vyy <35V, -40°C < T, < 150°C ( FFEH G )
6.5.1 HLIRAIAILG4L

15 I EES P T

S8 A BAME | MEUE | BONME | B
Vym_Rev | [ 1) B TA] Y A O 5 B F lym = -5A , FFAbT KB HURES 1.4 v
Vym =13.5V , Visieep = 0V B Vypp < 1
o HA
. . PORvpp_FaLL » Ta=25°C
lvma AbFARBRIRES I VM LI = -
Vym = 13.5V , Vpsieep = OV B Vypp < 9.2 uA
PORVDD_FALL y TA =125°C ’
lvms REHUIRE TR VM HLR Vym = 13.5V 3 5 mA
. N PUESEES AL
tneser  |RESET kit ) {Hévé(H) Iy nSLEEP 31 LS ( 5 20 us
) ¢
tsicep | SLEEP 4 Uit ] ';Vé(H) S H) nSLEEP 51 L RIR 40 120 us
g g
tstcep 5o | SLEEP f 43t ?‘:Pl- (S) 7 {5 nSLEEP 31 i I AR 5 20 s
ERs)
twakeup | PSR iy 4 B S AR B[R] 1) nSLEEP 5| L ¥ e it 5 5 10 s
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SH WAL BAME | HEUE | BOE | HAL
toow B VM WEESK s i g | "OLEE S EROURRS ST B 400 | s
Vym > VMpor_RISE
t it nSLEEP 5l pmtstimit vm , g |"Speer U IR 2L E L FA s | o
READY | Zjua s i et 1] 1 v > VMpoR Rise . i )
uF
Vvep HL A7 2 e 2% L Vym>7V Vym+5 \Y
fucp HL A7 5 S8 T S AT R 20 MHz
6.5.2 Z%# 110
SH WA BAME | HEBUE | BAME | B
VIL nsLeep |HINZHEALHEE nSLEEP 5| i 0.65 Vv
VIH_nsLeep | i N 55 i L R NnSLEEP 3| i 1.55 %
V'HYS;”SLEE PN nSLEEP 3| i 200 mv
Vi B AR R DRVOFF. IN 3| 0.7 \Y
ViH N DRVOFF. IN 3| 1.5 \Y
Vinvs |G DRVOFF. IN 3|l 100 mvV
Rpp _nsLeep |NSLEEP % GND (1A N Fz B BE FERAR VIL B & 100 400 kQ
Rpy  |DRVOFF % VDD HONHE LR (R | e g e v oo g 200 550 ko
HLIRAZIH )
Rrp IN % GND 1) P36+ HLfE TERR VIL PR 200 500 kQ
N7 N ST Bl [ iy
InFAULT PD ;ﬁuzgﬁ HSPEE , nFAULT 51 F fr 4t VerauLr = 0.3V 5 A
HE R
6.5.3 SPI /O
S WA BAME | HEBUE | BAME | B
Rpu_nscs }?;ff) VDD [P LRI (R | e e Vi s g 200 500 ko
RPD_SPI SDI. SCLK % GND FJ &8 iz i FH fEf s VIL BT RS 150 500 k Q
ViL NZ LR SDI. SCLK. nSCS 5| il 0.7
ViH HINZ AR S R SDI. SCLK. nSCS 5] i 15 \Y
ViHys LD SDI. SCLK. nSCS 3| 100 mvV
VoL spo | %t H & i SDO f 0.5 mA #EE 0.4 \Y
SDO 5| 0.5 mA Hi HLifR s VnSLEEP 4.1 \Vj
N =5V y VVM > 7V )
Vou_spo  |SPI(S) 245yt 2 48w i & —
SDO 5[ J_L# 0.5 mA FLH , VasLeep 27 v
=3.3V, Vyu > 5V '
SDO glﬂzﬂt‘?ﬁtﬂiﬁ y VnSLEEP =5V, 55 vV
Vor s00 N SDO Z I 14 B m Uk | (O Vym > 7V
-SPONL Spy(s) RS H M SDO 3l - TE i , VasLeep = 3.3V, 38 v
VVM > 5V '
6.5.4 ILE T - R HW B 5
¥ TR | mME | smm | B | B
ITRIP. SR AIDIAG #96 H#E
Riviiors |55 140, 36 4 %3 GND 10 0
Rivioors |24, 3L 64 +/- 10% i HLfH 7.4 8.2 9 kQ
Rivisors |45 3%, 3t 6 % +/- 10% e sl 19.8 22 24.2 kQ
10 TR 15 Copyright © 2024 Texas Instruments Incorporated
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SH WA B/AME | WEE | BKA VA
Rivigors |5 4%, 64 +/- 10% et i fH 423 47 51.7 kQ
Ruvisors |25 4, 364 +/- 10% 230 F 90 100 110 kQ
Rivieors |5 6 2% , 3£ 6 & A (LR ) 250 kQ
6.5.5 = FET 3%
£ Vyy = 13.5V #1175
S WA BAME | LBlE | B&KE L WA
IOUT=12AvTJ=25°C 11.8 mQ
Rus_ on | Ffll FET S5@HPHL , VQFN-HR %
lout = 12A , Ty = 150°C 22.4 meQ
IOUT=12AvTJ=25°C 11.8 mQ
Ris on |1&M) FET S B , VQFN-HR $:f 3
lout = 12A , Ty = 150°C 22.4 meQ
AR A B I 1) i R PR ) A v )
V = - AT 5] 4 . 1 V
T P lout = +/- 12A ( BT ) 0 0.9 5
Ruiz A FARAREAFALRAS I OUT BelhriBH | Vourx = Vym = 13.5V 0.75 38 kQ

6.5.6 A =M BEEHKFFRSE
HE=1.5mH/A.72 , V= 13.5V | #5501 H1EH R

ZH PRK M BAME | ABE | BAME | B
SR = 3'b000 &k LVL2 1.3 Vius
SR =3'b001 ( X SPI) 4.3 Vs
SR =3'b010 ( X SPI) 7.3 V/us
SR =3'b011 B LVL3 12.8 Vs
SRisorr | ffith #LE EFH A , 10% - 90%
SR =3'b100 &k LVL4 18.2 V/us
SR =3'b101 B LVL1 234 Vs
SR =3'b110 &} LVL6 334 Vs
SR = 3'b111 8¢ LVL5 41.6 V/us
SR = 3'b000 & LVL2 1.7 us
SR =3'b001 ( {X SPI) 1 us
SR =3'b010 ( X SPI) 0.8 ys
teo_LsorF | %t FLHS b S TR FR) 4% i e T
SR = 3'b011 & LVL3 0.7 us
SR =3'b100 A 3'b101 & LVL4 1 LVLA1 0.6 us
SR = 3'b110 1 3'b111 & LVL6 il LVL5 0.5 us
toeaD_Lsorr |t FELE E TR SELX 1 8] FrE SR 0.9 us
Copyright © 2024 Texas Instruments Incorporated PR 11
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2% A BAME | MBE | BORE | HAE
SR = 3'b000 B¢ LVL2 1.3 Vs
SR =3'b001 ( X SPI) 4.3 V/us
SR =3'b010 ( {X SPI) 7.3 V/us
SR =3'b011 & LVL3 12.8 V/us
SRison [fithi HUE FFERS I, 90% - 10%
SR = 3'b100 &k LVL4 18.2 V/us
SR =3'p101 &% LVL1 234 V/us
SR = 3'b110 &} LVL6 334 Vius
SR =3'b111 & LVL5 41.6 V/us
SR = 3'b000 &k LVL2 1.8 us
SR =3'b001 ( X SPI) 0.9 us
SR = 3010 ( 17 SPI ) 07 us
tpo_Lson | it HLS T B U] A% BRI 1] SR =3'0011 8{ LVL3 0.5 us
SR =3'b100 &k LVL4 0.4 us
SR =3'b101 g% LVL1 0.35 us
SR = 3'b110 1 3'b111 5 LVL6 Il LVL5 0.3 us
SR = 3'b000 B¢ LVL2 3 us
SR = 3'b001 (1L SPI ) 1.3 us
toeaD_LsoN | HH FL S T 6 ] R 48 DX I ) SR =3'b010 ( {X SPI) 1 s
SR =3'b011 & LVL3 0.8 us
B 34t SR 06 us
Matchsris | it BLE b FHFI R B FEH2 2R DL AR Bt SR -20 +20 %
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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6.5.7 AHRMEEAR KT RS
G = 1.6 mH/A.T Q |, Vi = 13.5V | i CN 154

¥ PR A BAME | HAUE | BKE | B4
SR = 3'b000 z§ LVL2 1.4 V/us
SR = 3'b001 ( {X SPI ) 4.8 Viys
SR = 3010 ( 1Z SPI ) 3.1 Vips
SRuson | hith U EFHE | 10% - 90% SR = 30011 & LVL3 89 Viks
SR = 3'b100 = LVL4 14.3 V/us
SR =3'0101 &% LVL1 19.4 V/us
SR = 3'b110 5k LVL6 29 V/us
SR =3'b111 B¢ LVL5 38 V/us
SR = 3'b000 5§ LVL2 4.2 us
SR = 3'b001 ( X SPI) 5.5 us
tpp_Hson | % HH H U _E T3 ) (4 4L B A TR) SR =3'b010 ( X SPI) 1.5 us
SR = 30011 B LVL3 1.2 us
B HoA SR 1 us
SR = 3'b000 &% LVL2 2.5 us
SR = 3'b001 ( {Z SPI ) 2 us
toeaD_HsoN | 4t HE i - B IR FRI 26 X B[]
SR =3'b010 ( 1X SPI) 1.2 us
B HoA SR 0.5 s
SR = 3'b000 =} LVL2 1.8 V/us
SR = 3001 ( 1L SPI ) 47 Vips
SR = 3'b010 (1L SPI ) 76 Vips
SRusorr | firth R I TE] , 90% - 10% SR = 36011 EJZ LVLS 129 Viks
SR = 3'b100 5§ LVL4 17.5 V/us
SR = 30101 &% LVL1 22.4 V/us
SR = 3'b110 5k LVL6 31.5 V/us
SR = 3'b111 8 LVL5 39.2 V/us
tpo_HsorF | fin H HE I e A ) (1AL R I ) Bl SR 0.3 us
toeaD_HsoFF | i FLE T B4 48] (1) FE X s 1] fifs SR 0.2 us
i ‘ SR = 3'b000 5§ LVL2 10.8 us
tsLANK fﬁ%g%g% ?;ﬁ?ﬂi;ﬁ%%gl)ﬂﬁ b SR = 3'b001 &% 3'b010 ( {¥ SPI) 35 us
B HoA SR 2.6 us
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6.5.8 IPROPI #1 ITRIP

SH WRE M BAME | HAME | BORE | B
Apropi | BTRELHIRF , VQFN-HR 3% 4630 A/A
2.4A < gyt < 16.6A 5 +5 %
Al ERrR | TR LLAIE T 0.6A < loyt < 2.4A -20 +20 %
0.2A < loyt < 0.6A -50 +50 %
Offsetiprop | th LS 4 AL Uil IPROPI LI |louT = OA 15 uA
BWiprop |IPROPI P B LRI R B (1445 55 IPROPI |4 B 2« 400 KHz
Vipropi_Lim | IPROPI _F ) P B4R L 45 55 %
ITRIP = 3'b001 & LVL2 1.06 1.18 1.3 v
ITRIP = 3'h010 ( {X SPI ) 1.27 1.41 1.55 Y%
) \ ITRIP = 3'0011 ( {X SPI ) 1.49 1.65 1.82 v
ViTRIP_LVL )XEJ gg'&%‘}‘fj#iﬁ%ﬁi RAEANR TOFF e = 3100 o LVL3 1.78 1.98 2.18 Vv
ITRIP = 3b101 & LVL4 2.08 2.31 2.54 Y%
ITRIP = 3'b110 B LVL5 2.38 2.64 2.9 %
ITRIP = 3'b111 & LVL6 2.67 2.97 3.27 Y%
TOFF = 2'b00 ( 1Y SPI ) 16 20 25 us
o TRIP % - 360 TOFF = 2'b01 (SPI). {U&H T HW 24 30 36 us
TOFF = 2'b10 ( {X SPI ) 33 40 48 us
TOFF = 2'b11 ( 1¢ SPI) 41 50 61 us
6.5.9 S fRY (OCP)
¥ PR BAME | RBE | BAE | R
OCP_SEL =2'b00 (SPI) , f{U&EH T HW| 42 80 A
locp Hs | il b i AR 4 BRI 4B OCP_SEL = 2'b10 ( 1¥ SPI) 30 62 A
OCP_SEL =2'b01 ( 1¢ SPI) 21 48 A
OCP_SEL =2'b00 (SPI) , f{G&EH T HW| 42 80 A
locp s | AEAN_E MRpIdift ORA i 2 OCP_SEL = 2'b10 ( 1X SPI ) 30 62 A
OCP_SEL =2'b01 ( 1L SPI) 21 48 A
R L(\?VCP_SEL =2'b00 (SPI) , {GEM T 45 6 73 us
tocp | LTARI TR RS 1] TOCP_SEL = 2'b01 ( 1% SPI ) 22 3 4.1 us
AR AP R e 7] TOCP_SEL = 2'b10 ( 1% SPI ) 1.1 1.5 23 us
FEFARY AR 7] TOCP_SEL = 2'b11 (1L SPI ) 0.15 0.2 0.4 us
6.5.10 T #fR¥ (TSD)
S8 WRK M BAME | RBME | BORE | AR
Trsp HOCWTIE Y 155 170 185 °C
Thys LT 5 30 C
trsp OB ARG T [H] 10 12 19 us
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6.5.11 H R
S WA BAME | HEBUE | BAME | AL
VMOV_SEL = 2'b00 (SPI) , EH T
HW 70 33.6 37 \Y
Vuwov | EFHI S VM LI BIfH VMOV_SEL = 2'001 ( {LIf SPI) 28 31 v
VMOV_SEL =2'b10 ( {X[E SPI) 18 21 \
Vumov_Hys | VM i JEiR ¥ 0.6 \Y
tymov | VM i IEFILRUE ik b (] 10 12 19 s
Vumov | R VM RS BRME 4.2 4.5 \Y
Vymuv_Hys | VM R IR ¥ 200 mV
tymov | VM RIEHURIERK I [A] 8 12 19 s
VMpoRr _FaLL | #fFREAN POR I ) VM HiHE 36 v
VMpoR Rise | #1FIB H POR B ) VM HLE 3.9 Y,
Vepuv | BRI HLART 2 R K BB Vym+2.5 \Y
tcpuv R 70 SR e ik o 1) 10 12 19 us
6.5.12 & Al
2% WRE M EXAE T Y
RBFRE LA (OLP)
Rs anp  |OUT % GND A HEBH | K Al >y i 1 kQ
Rsvm  |OUT % VM [IHaBE | 54k Ji i 1 kQ
Ropen s |OUT % GND [KIHFH |, KA TFEE | SHG M 6304 2% 2 kQ
Ropen_Hs |OUT Z VM HyHLFE | KEpias A T Xt I R, Vym = 13.5V 10 kQ
Voup rerH |OLP bhA: 28 vk B F 5 2.65 \%
VOLP_REFL OLP L 2% 34k HL Tk 2 \Y
Rotp pu  |OLP HiE] OUT % VDD [ E3i B |Vourx = Voup_rern + 0.1V 1 kQ
Rowp pp  |OLP Al OUT % GND N # FHi B |Voutx = Vorp RerL - 0.1V 1 kQ
KR SPI HE - ZBNRELH (OLA)
U B BEX IR OUT 42 GND A
lpp_oLa — 0.25 18 mA
Voia Rer | FIT OLA ] VM [ b s St it 0.25 \Y
6.5.13 R E KX E
12 ] il i BT
S WA B/AME | #EUE | BAME | B4
tReTRY | B BHUKE) A8 U [E] W R N BN E IR ( RETRY ) 4.1 5 6.1 ms
totear | NIETREEAE T E BTSRRI TE R I AT I I | R R N E A E I ( RETRY ) 85 200 us
toLear TsD | AL FVEE (o | B R RO JC MO I AT IR ) | OB SRR BN E ( RETRY ) 4.2 6.7 ms
6.5.14 A HEFIA B EE S
TR E
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R 6-1. BESHMEPT (R o ya) MEIREES - FHF

FLYL [A]@
o - Roya [PCW]™) ST ( PWM ) O fﬁ\ﬁlﬂ?ﬂ)
0.1s 1s 10s ER 0.1s 1s 10s BR 10s BER
DRvgtaa-Q1 | VAN | 46 95 | 139 | 305 | 252 | 175 | 145 | 98 1.4 6.8

(1) FETHEHL, RAH 40mm x 40mm x 1.6mm 4 2 PCB - T/ 2 MH 2 gxmld , W2 A 1 #m8 , Pl fLafLERE RN
0.3mm , #4259 0.025mm , /NS FLIEEE A 1mm.

(2) 7F 85°C MBIIRE T |, il &5 T = A 150°C KA s iAE /1

(3) IXHEFEFHE (PR)

(4) BRI A ST AR

Psw = Vum X lLoad X fown X Vum/SR 5 ot Vi = 13.5V , foym = 20KHzZ , SR = 23V/ps )
6.6 SPI By FER
B/ME | BAUE | BRE | B

tscik SCLK fiz/NE (D 100 ns
tscLkn SCLK s s HL P 8] 50 ns
tscLkL SCLK 5 J5 A HL T B 1] 50 ns
tH_nscs NSCS i i HLF- (7] 300 ns
tsu_nscs nSCS #ir N\ 15 B i [a] 25 ns
tH_nscs nSCS N R¥FHT [H] 25 ns
tsu_soi SDI fig NHHE & E I ) 25 ns
tH_spi SDI i N E s AR REHT 8] 25 ns
ten_spo SDO Ji Fi 43R i (1) 35 ns
tois_spo SDO %k F ZE 3R F ] () 100 ns

(1) SPI(S) &5 : SDO WLiRM (X AE SDO Shi i3k Ay 5pF A% 4 SDO LEF 20pF Hi#N , SDO Mgl AEAEHSMULR , Xa'T
P SCLK s (1311 25% , i SCLK S KA IRy 8 MHz. SPI (P) B4 5 A A71E MK IR .

th_nscs
—p

o

B tinscs  tsu nscs
|

I
nSCS /:'/_\:\
|

< »
< »

|
| |
|

I
I
I
|
tscik :
I
I
I
I

tSCLKH tSCLKL

|
+ ! +
T
SDI DON'T CARE XMSB ! ! ! >< ><LSB >< DON'T CARE
|

1 tsu_soi : th_sor | :
——> > |

)
tois_spo |

I
|
T
| |
! i . ; |
SDO HI-Z ! %ASB | >< ><LSB | >< HI-Z
: | ' . |
:tEN sool : ¥ Write Command
| | executed by device
I
SDI capture point [ l I I
I
|
SDO propogate point ' I I
S \J
&l 6-1. SPI H AT 7 2 X
16 R 15 Copyright © 2024 Texas Instruments Incorporated
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6.7 PRI
AATPEHA T AN PWM 550430 ITRIP 1875 5] 2 1 BB 3R 0 T R4S
6.7.1.1 B EEH

|J
—»-» -
[
=

|I—'
1,2 J‘ 3 4,5,6 7 8,1 J‘
/ \\ / \ / / \
1 2 3 4 5 6 7 8 1
Isense NOT OK:
i tpeap_Lsorr toeap_Lson §
~VM + VD(FET BODY DIODE)
~VM / 7 ] N\
i
~ t ~SR 90%
»SRuson, e ElE
appliicalie applicable
High side recirculation
SRLSOFF Slew rate controlled by Low Side Driver (SR.son & SRisors)
10%
y2
ouT - f GND
!
tPD;LSOFF
“fPWM” @ duty cycle “1-D”
Vi
IN » |
Z
7

E.g. High side load, OUT is switching

&l 6-2. B A = U FRAE 3R B L T SRR
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6.7.1.2 1EIEEH

T T

e
|

a

(108D | > == > (AD } > == > (OAD |5 == 3->{ [0AD | > = §>{ (04D |
=
J_ 8,1
A

e
H

1,2 3 4,5,6 7
o \ /_1ﬁ /
/ AN /7 N\
1 2 3 4 5 6 7 1
Isense Ok Isense NOT OK: Isense Ok
ouT ,l . VM ‘
:—» taiank
ALk Low side recirculation
Slew rate controlled by High Side Driver (SRuson & SRysors)
10% - 10%
Acscﬁksc%m applicable Accuiglyinot as”'l""L‘Sa%Ts
. -GND | / —
i ~GND - VD(FET BODY DIODE) \. ? ! /
‘tDEAD_HSOFF > | toeap_Hson!
trp_Hson
“fPWM” @ duty cycle “D”
IN vaa
/
7
E.g. Low side load, OUT is switching
V
& 6-3. BA M EIEEF i I eias
6.7.2 MR
6.7.2.1 HW &
Twakeup tReseT
lJ
' —
’ L}
P - t > ;
' READY » :
nSLEEP H|
] v
e :
" L]
nFAULT : :
: i nSLEEP RESET
’ .
' L}
— ~ pulse ACK
. = bt T2

&l 6-4. HW B 5 WK S ML BR 5 ERPURS BB #

MR R HATE] | 20 28 A0 284 2 TR R A et R

o 10 : i #% - nNSLEEP B A7 A iy HL 1 LUK D 23 14 0o i

ot BRENERIRAS - SN ER Ay S ( RHRIR S 45 R )

o 12 #¥F - nFAULT EANRHESE , DU MR 45 75 2304 Covlk & kAT iE s
o 13 WAENIPIRE - V1L e

ot (2 JEMAERERTE ) ;IR - R nSLEEP S ALK LU A 2% 1 e iR

* 5 FHF - nFAULT HUH B AL AN nSLEEP SALKM AN . #4454 TRHUIRES
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A

»
|

TreaDy

N

/ Vymuv_nyst
N\ VMpor Rrise * Vimuy
I\/r _

POR_FALL

Internal
nPOR tReser

—> i
SLEEP=

" 1'bl l_.-l

- tcom >

nFAULT |_

to
t1

(o]
&l 6-5. HW &5 M\ b BB RHURES I

AR ] R AR (A AT R

t0 : 23N EDIRAS - POR R4 95 LDO ( BX v T VM ) R 475 5 B Aor

t1: 2 ERIRZS - POR MR¥E P LDO Hi T FPK 515 il B B AT

t2 : 28F - nFAULT BAONERET , DARIAMCER J 4571 884 CLAE &% U 34730 15

t3 : BN ERIRES - V1AL e R

t4 (t2 JSIWMERERT] ) : #EHlE% - R nSLEEP ARk LA AZR4F H

t5 ; 820F - nFAULT B0 BALVE 5T nSLEEP & A7 Bk N . B4R Ab T HH IR A

6.7.2.2 SP| &

t3

< un
=

CLR_FLT

twakeup cmd
—

A*

\J

TReaDY

NSLEEP RESET
pulse ACK

nSLEEP

N e ool

nFAULT

CLR_FLT

< . CmMdACK
had

t0---------
t1

o e

6-6. SPI (S) 25 WMAHRIRSMEE G ZRHLURS

AU o ] V1 e o 9 S ol T a8 I

t0 : $xHH %% - nNSLEEP B A7 Ay HEF LR 28 1 iR

t1: 2P ERIRES - SR MR & ( IRERIR AR 45 R )

t2 : 280F - nFAULT BAONRHT , PABRIAMCER I 48R 84 OO &% I 34730 05

t3 : B ERIRES - WAL 5E K

t4 (12 JEAERE R A ) ;8% - B SPI R H! CLR_FLT 54 DAAfiiA 28 4 i
t5 : 244F - nFAULT B B ALVE X nSLEEP S A7 Bk A« B4 TR DRSS
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-
-

\J

TReaDy

N yau

/ Vymuv_Hyst Voroy cmd
N\ VMpor_rise * l

VMpoR_ raLL

Internal
nPOR

nSLEEP=
1'bl -

nFAULT |_

tcom >

CLR_FLT
cmd ACK

t0
tl

o~
-

t3
ta

K 6-7. SPI (S) 25 M\ LB EAHURE I3 ¥

2] 1 I B L B Gl 1 [ ol

« 10 BFNERIRE - POR R PIEE LDO (BT VM ) IR R 15 I B A7

ot BAENERIRE - POR RHE PIEE LDO HL 1% & 155 1l Bl B AL

o 12 BF - nFAULT BEACNCHSE |, DLEfIAMER - F87R 8808 OOk & 4 b 4TS

o 13 BWAENIPRIRE - VIEHILE R

o 4 (2 JEMMEZERE ) ;- e - 3Eid SPI &K H CLR FLT ay4 Uil #sfF -/
o 5 2 - nFAULT BUH BALME % nSLEEP B Ak N . 2eihab TAHUIRA
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6.7.3 Wi R MRS
6.7.3.1 Hi{l#E
Xt SPI #1 HW 7514 3%
—» toiear <
nFAULT
I'I
toc t
- >l e
/ loce / /
/ - treTRY » n treTRY >
(VM) — lLoap
lvma #
o o 2 2 28

7.
N
L]

——————External short to ground fault————@

Kl 6-8. X ER ( RETRY ) HEBEM#HERMN (24 OUT BHEIHE |, 4 ERM K4 OCP BR )

HER (RETRY ) W& EE REMKE 75

t1 : RAAMBIEES

t2 : 7F tocp JEHfiIA OCP ( i frdr ) #fs , 22 %t , nFAULT B AL MK HL P DLFE 7R i

t3 : BAFLE trery S5 HANZEAE R ( BEIER ) o BRI T4 AR KA, SRJETE tocp Ja LRI ZE
F. nFAULT 4644 B AN o B3 H 2 B 2| IR Sh#8 4% FH - 25 H BN A BE s R B, Wi N SO . 15T
B, KA TSD (KW ) FHAE , B 3R A Rk T2 T HaR i Al

t4 : FERIMERFLES .

t5 : A E . (HIXR , WA KA | 28R4k sk fd 4 it R Fea AR .

t6 1 MHIANTE toLear MR BC N CHEIZAT S5, HUH B AL nFAULT.

PR SPI A5 - iR RFFBIAF , BB K CLR_FLT iy 4 M1k,

THVER , WA oo R S B ) OCP #iks Al | IPROPI 51K 48 2L EHL 2 Viprop v HE AR 7R 2R KD
B, IR ZE S . XX T HW (H) RS 45506 T, RS BR S s 5 At s X 7 Tk
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6.7.3.2 i R E
Xt SPI I HW ZHE£14 5%
CLR_FLT CMD (SP1) /
nSLEEP RESET PULSE (HW)
nFAULT
I'I 'I'l
tOCP tocp
—» - -«
/ . /
ocp
(VM) lLoap
lvma # #
N N A L 9

———External short to ground fault——0
B 6-9. R4 (Latch ) WERHERKE (24 OUT BHEIEE |, $IXIERMR AR OCP £R )
KHBUF (LATCH ) WE R RAEFMKE 5

t1 0 KA S .

t2 : 1E tocp JEMIA OCP (It fRey ) Wk |, 254t , nFAULT B ALK T DLFE /R kb .
t3 : 2 gs & A9 CLR_FLT #v4 ( SPI 15 ) 5 nSLEEP RESET Pulse ( HW #15 ) . nFAULT #HUH B A7
I e % . PRk 2] OCP il If-7E nFAULT B A7 A HL~F I 4% A 4t o

t4 : BEERAMIRAE RS .

t5 : I #s K A CLR_FLT x4 ( SPI #15 ) 5 nNSLEEP RESET P
A s . WEIERIELT,

PR SPI 85 - W R A ORFFBIAF , BBIK H CLR_FLT mr 4 M1k,

ulse (HW %45 ) . nFAULT #HUH B L7

HER , W R oo S 2 0 OCP #ifsAsil] | IPROPI 51K 482k R Viprop v HLE AR 7R 2R K
B, FIRZER . 6T HW (H) BUSReA T, AR R B b s 15 HAd i e [X 230K

6.8 JLAUKFE
175 40
17 | — LS FET - VQFN-HR 7
16.5 | — HS FET - VQFN-HR Zi
16 d — \
15.5 // SN \
g 18 % 5 N
G 145 // @ |
— Z w ——
P4 al ©
o 135 7 £ 0
Eo13 =3 |
w125 © | T
12 5 /
115 £ .
» & 2 7
10.5 /
10
9.5 40
40 20 0 20 40 60 80 100 120 140 160 02 03 0507 1 > 3 4 5678 10 20

Temperature [°C]

&l 6-10. Vym =13.5V ing RHS_ON A RLS_ON 5REZ 6-11. Vyy = 13.5V i) Aprori WHRES VHARE

CIRESES

Load Current [A]

ZIBIHIRFR
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66 60
63 57.5
60 T —— 55 B m—
< 57 —— OCP_SEL=0 < 525 —— OCP_SEL=0
= —— OCP_SEL=2 T 50 —— OCP_SEL=2
g 54 —— OCP_SEL =1 o 475 —— OCP_SEL =1
S 47.
8 51 o
= £ 45
= a8 - 5 425
8 45 O 40
[92)
4 42 T 375
39 35
36 32,5
40 20 0 20 40 60 80 100 120 140 160 Y40 20 0 2 40 e a0 100 120 140 160
o Temperature [°C]
Temperature [°C]
B Y T - ' HEE EES =
& 6-12. LS OCP M SR Z KA (Vym = ’l 6-13. HS OCP lﬁ11ﬁ3'113i§zﬂ%9%% (Vvm
13.5V) .5V)
3.45 36
| —T — VM5V /
34 —1 — 33| — vM 13.5v
|_— | I E—) .
335 T 3| = UM ey /
g // = 27 /
£ 33 — VM5V N /
& — VM 13.5V e 2.
E 328 — VM 25V g L, 1//
S 32 — VM35V 3~ /
§ S 1.8
(5]
% 3.15 — & 15 ,/
—
31 - i | _— /
[ ) — 4
3.05 — 0.9
3 0.6 —
40 -20 0 20 40 60 80 100 120 140 160 40 20 0 20 40 60 80 100 120 140 160

Temperature [°C]

& 6-14. fFFHLRE T VM LR R SEEZ FIHKX R

& 6-15. /RERIRE T VM B HIREEEZ HKX R

Temperature [°C]

100
— SR = 3000

90| — SR = 3'b001
T go|— SrR=3bo10
> —— SR =3b011
S 70| — SR=3b100
g — SR =3b101
£ 60| — sr=3b110
© — = 2
3 5 SR =3b111
3
S 4
e
> 30
%]
8
g 20

10

0

0 10 20 30 40 50 60 70 8 90 100

Input duty cycle [%] on IN pin at 5 KHz PWM

& 6-16. FI-T HS FBAEFF K Vyy = 13.5V i , PWM 35
A 5KHz B JUE R 5 S8 S Z RIRX R

100
—— SR =3'b000 g
90| — SR = 3001
= —— SR =3'b010
= 80
o —— SR =3'b011 /’
S 70— SR=3Db100 z
& —— SR =3'b101
g 60| — sr=3b110
o PR —
3 5 SR =3b111
3
S 4 y
3
S 30
[72])
3
2 20
10 A
0
0O 10 20 30 40 50 60 70 80 90 100

& 6-17. BT HS FBIE¥ K Vyy = 13.5V i , PWM 35
AN 20 KHz FAIE R GBS 522 BIRR AR

Input duty cycle [%] on IN pin at 20 KHz PWM
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100
o0 | — SR =31b000 /
—— SR = 3'b001
T go|— SR=3b010 | V7,
> —— SR =3'b011
S 70| —— SR=3b100
g —— SR =3b101
£ 60| — sr=3b110 I
he) PR —_
5 & SR = 3'b111
3 40 | I
3 l
@
5 30
(72}
g |
g 20
10 4
v/
0
0O 10 20 30 40 50 60 70 80 90 100

Input duty cycle [%] on IN pin at 75 KHz PWM
6-18. Fi-F HS FEE3 1 Vym = 13.5V i , PWM 3
A 75 KHz BHIUIA R S Z L S S B HZ KRR

100
90
80
70
60
50
40
30
20
10
0

Measured OUT duty cycle [%]

—— SR =3'b000
SR = 3'b001
SR =3'b010
SR = 3'b011
SR =3'b100
SR =3'b101
SR =3b110
SR =3b111

7

g/ 4

/

/

7

/.
e

/

0

10 20

30 40 50 60 70 80 90 100
Input duty cycle [%] on IN pin at 125 KHz PWM

& 6-19. Fi-T HS FE¥ Vywm = 13.5V B , PWM 35
N 125 KHz BB R S 2 S8 5 Z 2 FFR

&
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7 VE4N
7.1 R

DRV814x-Q1 R #4F 2 bl B HALER BN 28 , TAEHIEVEEA 4.5V £ 35V, SZFF 2 fdm i sk i |, &

T HFhRAI R LA IX BB T — AT AR E RS, FHUSCREEA 100% 52 g T s s N 4

16 MOSFET. X838 b n] B 42 7 42 2 v b Bl B A AR R A B — RN (VM) flErE . XS B8R IR 4244 TR I FERR

A, AT CATE R G AN 2 3 18] 55 K PR 2 ek 2D F 8V E

X B AR PR AL P A 1 S

1. HW RS - sz O A S  FF8ERCE . 23hrl S SRR R, Kits SPI RS ML | &85 52t
I HC B R W B o ThRE TR 2D

2. SPIAYS - HEHICHIRERbRE 4 2847420 (SPI) |, Aes RIE HuBC B 28 2F -0 PRGN i B4R 15 25 A

P8 . AIDAZESE L — 3k B SPI AT HW U S ThRE %= 5. SPI 2 IR Ah g - AL Sk 88 |, W N A

iR

a. SPI(S) 5 - Bt B YR B VM IR A EE LDO Fa k#4244t . nSLEEP 5| {2 — A~ BEpidim A 5
JiE

b. SPI(P) A% - XuvFiELt VDD 5l B 45 s A\ B 25 2F I BU7 itk . nSLEEP 5] ji#1% VDD HJE 5|
FEVERAC . X RETT PABK IE 2R EAE VM RIEZAE R EAL (R)E ) .

DRV814x R %I #s A8 F = D% MOSFET i s B H2 ik A s A i i o IPROPI 5] IRt — AN/ NELTARL

Z RS I MOSFET HH i HL IR EL 1 ( FLIRR E OUTx 5IRH ) o AT LA AN B 2% (Riprop) 1% HELI S
FCECGHL S . BHeAh | X e B RIE SRR SR I 22 A e T I TR) PWM B 05 22 DABR I 7 i . ml BLE S ITRIP Th6E
i B LV

AR T 2R RIS ERZ W ThEE . Hoh GRS R R LS ( VMOV 1 VMUV ) o TR R E (CPUV),

KAPIRZS (IR ) 2 (OLP). TR ( HIH ) 2Wr (OLA) - fXR SPI A5 . HANIE FET K # R (OCP)
DL # e e (TSD). wif i vl nFAULT 514878 . SPI A5 B A 44N @S 4 ThRe | Bl anfc B 17 as i
R 2 A5 2 AL R i 48 R AN e The
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1<}
7.2 DIRe T HEE
7.21 HW B &5
. . . Full Bridge load
High Side load to VM Low Side load to GND . g .
(Using two DRV814X devices)
VM
PSM Gate Driver =
Vvep SNS 2
Charge o)
Pump P
b ouT oo
Internal > . -0
LDO & Bias | [€ > Voo - E
<<
Supply S :
Monitors LS 2114
GND !
Oscillator = - a
g 3
o 2
(@)
= <> Thermal Shut Down (TSD) '
= P Over Current Protection (OCP) x -.'
Digital I0s 2 1 - - [Lorveiexa |
[ >» Off-state Diagnostics (OLP)
RnFAUL%

IPROPI
ISNS

Impedance |g 3
Estimator

7-1. IRETHER - HW B 5
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7.2.2 SPI &5
. Full Bridge load
High Side load to VM Low Side load to GND . g .
(Using two DRV814X devices)
VM
PSM Gate Driver -
Vyce SNS o
| 0.1 uF [ Charge g
= Pump s @
Internal <« . ouT z L
LDO & Bias | [€ > Voo - E
Sl
Supply Sl
Monitors LS ) :
GND !
- = |
[} <
DRVOFF fut S
Q @
@)
= > Thermal Shut Down (TSD) '
-'g’ P| Over Current Protection (OCP) DRV814X |-.'
0O |€«»{ Load Diagnostics (OLP & OLA)
RnFAUL%
Digital IOs [ |nFAULT I
4| IPROPI
ISNS
»”i A

& 7-2. ThEE HHER - SPI (S) &5
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7.3 KPR EA
7.3.1 SN TTHE
7.3 AT 7.3.1.2 W EHER T M B E R AT o
7.3.1.1 HW #/ &
£ 7-1. HW B S48 -%
s 31 il
Cumt VM 0.1pF. {ik ESR P& B4 EH: % GND. AE HUE N VM

A KR EHAMEES GND , 10 pF skF g, FE BEN VM, iR 3s. &
AR,

Cvcp VCP 1uF , 6.3V ik ESR M & A 84 IE R E VM

@ 500 - 5000 Q 0.063W HifHZEH:E GND , BARE e T-45H1%% ADC ZhasTal. WiRAH

W

Curra VM DR K

Riprop IPROPI ITRIP A1 IPROPI Zhfig , 1] LUK 5| B3 % GND.
CiproP! IPROPI AIEH 10 - 100nF. 6.3V HIZF £ % GND ;JUE%T“E ITRIP /¥R 8. %% Wi #9" (OCP)—
RnrauLt nFAULT JEE 1IKQ - 10K Q. 0.063W L B BH %42 45 1 il 2% B L
Rsr SR YR E |, JF ok E] GND 5% 0.063W 10% HFH#E#E GND. iE& 5 SR —7i.
Ritrip ITRIP WG E | JFREE % 5] GND B 0.063W 10% HFH#ERE % GND. 521 ITRIP %.
Roiac DIAG IR E |, e 2% %) GND 87 0.063W 10% HLFH#ER:F] GND. %2 % DIAG —i.

7.3.1.2 SPI /&

£ 7-2. SPI S5 o4ER
TotE ) =308
Cum1 VM 0.1uF. fik ESR W& B #%# % GND. #iE BE N VM

AR B AAIER S GND |, 10pF s8R , BUEREN VM, TR B0 8IBAS . WS W “HiE
REBHRERIRAN” .

Cvcp VCP 1uF , 6.3V ik ESR MR A SSERE VM
J#H 500 - 5000 Q@ 0.063W HiFHEREZE GND , HAREURT#H 8 ADC Sh&HE. ImRERFH

CVM2 VM

RipropI IPROPI ITRIP FI IPROPI ZhA , ] Ly 51 7% % GND.
. PROP! AT 10 - 100nF. 6.3V % H8EH: % GND , LURIE ITRIP Y i3RI i{Rs" (OCP)
IPROPI TJ °
N FEAULT BH AKQ - 10KQ | 0.063W L H B ER A 2 85 dif . iR BAH A nFAULT 154, SbBI T
nFAULT PLAE 22 GND SR EF T o
7.3.2 B

DRV814x-Q1 Z %52 413E 1 5] DRVOFF A IN 24 {7 B [ X0 5| B4y s #2581

it N3 AT 452 100% B PWM SR 3 S Bk 58 ) (PWM) HUEAE 5. FTRAZERIFT VM Z BR8N 51
fr . BRIATEOLE , nSLEEP 1 DRVOFF 5| #7373 BAT A0 N 4 A B4 f Rl Ay , DUA R30I a0 e B
Ao IN 5l JHE B A AT A -

FETF IR LB m AN FET Z (M6 | 12882 B A B i i S SEIX I 6] o i P 6 P &8 FET i
PR . RGBS PP o 1207 R OR T BT R AR A SEIX I 8], R A ORAESEAT o 2 FL i

&E
1. SPI B 5iti@ i SPI_IN T Fas L amah il . 76 2 w174 - ol ).

TRETR THHEE R ZRR . AR, WS 0 e,
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£ 7-3. BHFE
nSLEEP DRVOFF IN ouT IPROPI BARSS
0 X X LA T H PRI

1 1 0 LA T H i
1 1 1 W5 SR A LI % e HL i
1 0 0 L T i ST
1 0 1 H@) ISNS() BT

(1) #HR IR (VM — OUTx — Load)
(2)  WJEH P ITRIP P75 HES] ITRIP B, W OUTx 7E [ s i (7] 4 skl “L”

7.3.2.1 F17# - 5 HI#ER) - (KR SPI 2%

U SPLIN FFEBRME , SPI A5 oiri@Eid SPIIN 17 2s 4 & S/ 2ef7 S_DRVOFF. S_IN 45 il B
o FHP AT LB IE# I ZH 45 N COMMAND 27772841 1) SPI_IN_LOCK 7 e il i 25 17 2%

AN, F P AT DAE R SPILIN 25 4728 FF S N 25 A7 S AL BN A i N 5 I 8 48 S /el & 2 I3 T iC B . k3%
A BB CONFIGS 25 77 2% I 1% A 3K 52 i o

+ DRVOFF_SEL f1 IN_SEL

RS T AT R TP AR AR | HE X PR SN . XA SR TN

o AN = 5] B ABEERL SPILIN /72801 (WX R[] CONFIGA 47 = 1'00 )

o HAEHAN = 5N SX R SPI_IN TFAE4AL ( WX R CONFIG4 #EH:47 = 101 )

THER , IKIRIGEA 7 H 2 4MH nSLEEP 5 1.

PRSP R A 7 B s T OB, BRI R R TR
R 7-4. FIEA - 5 TR

CONFIG4 : SEL

i &x""- 3B SPLIN A% e

DRVOFF £ ~14x>% | DRVOFF_SEL =1’ N N DRVOFF 5|l =1 8, S DRVOFF bit=1 13
- DRVOFF % DRVOFF % -
7 b0 OFF H 2L S_ OFF {2 P
IVEIN R DRVOFFE?EL =v DRVOFF %k S _DRVOFF = 1'b1 1Y DRVOFF 5| jiihEER] F
(5 7 B IN.SEL=1" b0 | IN- a{Hirkafhai s S IN A% IN BB E 2 2 A

7.3.3 BFEREE
AHFNET EFBERECE | 6 H P GEa R 38 A 51 & 2814
7.3.3.1 £# % (SR)

SR 5| ( HW %5 ) 5k CONFIG3 27 /785 H ) S_SR iz ( SPI 5 ) Wi T UKBh &5kt i HE IR TR 425 . IR (75
FURERE AL PWM FFOCHRFE | FIRHH AL EM — SR, s FAEfERLS |, SR 2 6 HE |, ifi SPI #1548 ik
B AT HURGAE, SO0 RIS T AR AT R VM s B AL 2 i GND R R A . AR
BRG], S5 AR 30 b s U AR BRI TR T RS8R | TSR R A .

#HiE
SPI BSR4 (it 1 W R o1 (SSC) Thie , ZINREMH] ~1.3MHz =1 R HOR N AR 5 3 0 [ S
PEY J+-12% , ITAESA R i g e i A2 S vh O JR A B (SSC) Thie-

£ HW S SR 5| BIFESF b AL BRI P e i ) (A0 A AL 0 () B - S2 AT 3R], SR S2 fHL
£ SPI A5 | HEE SPHEE AT A, #trl Lodid 5 N S_SR A7 BEI S S R 0 B o LT e ST RIS oK
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7.3.3.2 IPROPI

ZAsHAE IPROPI 5 il 82 B T FL IR Sh RE AT L B AL H i et , mT T S B A 0 o IX A el T 75 46 FH 4156
K e BHERAG 26 2%, TN RGERF . BRI R G AR J2 R .

2 A F 1B I T 2 T 2 1 i I IR A5 F0 D SRAS I 3 i . XA, MBS AT (M) I, RAEM
VM — OUT — Load B 5 ) = F 7 . IPROPI 5 g AR , 5 B Aprop 48 B EGI LR R AELE | dan
THIR :

lipropi = IHs [A] / Aipropi

N TR HHI B Vipropr , IPROPI 5 A U £ 3 40 FL B 2% (Ripropr) T4 o 34 B AT A5 B 5 % 6 2
(ADC) ¥ 714 IR AME N Ripropy HFE 2% 10 IR FEHEAT I & o v LURR 4 S Ph 10 T8 07 28 FEIR U Y Ripropy HEPHL 231
Ko, PAFI %) 2% ADC R38N 2R .

7.3.3.3ITRIP 17

Z AR B AL AR PN S R R R T TR, Hd Bl 2 TOFF I R)E . X2 8K IPROPI 5] i L i H Tk 5 i
ITRIP 5 & i 52 W FE M B IR 34T Eb Bk 58 il . TOFF B[] [ 52 % F HW A58y 30us |, Xt T CONFIG3 &
7459 ) TOFF_SEL fi2ft) SPI 45 | iZ i [A]C & /& 20us £ 50us 2 [,

ARG, ITRIP ARG HS FET B o] DLBHT Ry A iy A B EH « ZEX RO , 24 IPROPI 5] iy
F R L ITRIP B8 SR FUR I, P 30 F 0 R 7 P B 2 R PHA T DA T A

+ OUT =L, TOFF K} a] [l 52

#HE
MR NGE A Se T W] . X RE I R AAE TOFF I [a] A & Z4E224E , ) TOFF i [A] ) 36 4% &6
TR i R A S ERBER -

IPROPI ISNS High Side Current
Sense
Riprori ;
V(IPROPI)
'—

-

ITRIP_ 1} Impedance Estimator | V(ITRIP) 2 t—OUTx
LI (HW variant) )
%Rn’mp ' r A =
|
= -
SPI (SPI variant) <------ > Digital Core > — GND
& 7-3. ITRIP sZifi
BT LR A E R
ITRIP regulation level = (VlTRIP / RIPROPI) X AlPROPI (2)
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ITRIP regulation active
—FF T ™

Itrip %
lout

L]

— <> <> <>
torr torr torr

E.g. with low side load

& 7-4. [E5E TOFF ITRIP B iET

e YA, ITRIP LLAGER fT ) (ITRIP_CMP) 450200, DARE S b S 4 FL 2 ) FRLIAL IR T iR A A B 4 i
Ho BEAN, AN IR H AT OLT |, 75 BRI BRI 1] tg ank , DAMEAERE IR BRAE ITRIP LA 850 A
MR TRE -

ITRIP & HW 51 6 4B . SPI -S4t T 54mFic B . FRXTIbHT 7 a4

F 7-5.ITRIP %

ITRIP 5| S_ITRIP #4780 Virrip [V]
RivL1ore 3'b000 2R
RuvLoore 3001 118

AT 3010 1.41
FnT 3011 165
RLVL30r6 3100 1.98
RLvL40r6 3101 2.31
Rivisors 3'b110 2.64
RLvL60rs 3111 2.97

£ HW RS 18tk ITRIP 5B SESOREA N, IF HE e R R HIR .

£ SPI RS fyasfhrt , R SPIEERIA] , whn] LUEE 5 A S_ITRIP ARG H ek ITRIP B E . 1 oo SRSk
TESHAT A

PR SPI A% - nfRIEE] ITRIP 15 HF , I E STATUST ZFA7as 1) ITRIP_CMP fi. &4 nFAULT 5] 4
e ATLMER CLR_FLT fir &1l B iZAL.

i
0 L P 7 e ITRIP b, 3 EL25 K HH 8 P AR 0 e B S, 00T LG 4135 DAC 451t
IPROPI HUBHL AL A0 HLIE | i/ A9 HLi % GND. HEATIXFMEES | 7T LUBR S DAC i 8kt
1 ITRIP 37, I F A -

ITRIP regulation level = [(Vitrip - Vbac) / Riprori] X Aiprop (3)

7.3.3.4 DIAG

DIAG &5 (HW RS ) siw /748 (SPI RS ) i, H T8 F i R E M ILIRAE | W R
© FEIUIRAS
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- BB CWRIRZAS 2 W7 (OLP) , R I i%4% OLP A& . A RHMEE |, ES M LWk 12 (OLP)
IR
© BITRE
- ARG R R M E , W BEk ITRIP R ZhEe.
- WERASEEERAR A ORI Gk, B i E ST i S AR (OLA)
- AR HW 5 - 7 E v R B A 1 L ) e s e

7.3.3.4.1 HW B &

ST HW 15 | DIAG 512 6 24 B . MIEHRMARE , TELSE T HEE.
# 7-6. HW B 5 ) DIAG &

FEILURTS BITRE
DIAG 5|
KRR S HT [ 0=9=I4 IPROPI / ITRIP BB

Rivi1ors 2 ik AT
SRR RIS

Rivizors BEHO e A H

Rivisors IELE e il
F T il 4

Ruviaors HHRO Fik K

Ruvisors 2 BiAEEE G|
i P S

Ruvieors ISP =ik nJ

(1) BXRABGWEMES , S FHXBPREEET (OLP) — Tt &%

#E
AN AR A1 25 T RIS S W g 0. AEIXAMELL S |, K DRVOFF 5| BB O i H P 34
IN 51 st BN B P2 S R WK 2 W K ME— 5%

7E HW 25 | DIAG 5| ITEZS 1 1 s AR AR A s S WD AR A0 B I A . S8 AT HIIR] | BB S2 B

7.3.3.4.2 SPI & &5

X+ SPI 15, CONFIG2 #f7#sH S_DIAG /& 2 % & . MIEHAIAR , TRALE T HAEE.
& 7-7. SPI 215 DIAG &

S_DIAG fiz b RS
ES e FIERS LB IPROPI/ITRIP pas 2
2'b00 ki SE P p— A
2'b01 A HF ST FIFARI 5
2'b10 K] T pros
211 R () AT e FIT w4

(1)  AXRAATEAEE , S EEBAR AL (OLP) — 1 %k
7E SPI RS as -, HE SPIHIE SR | #irl LB S5 N S_DIAG 1K s B o BhHE oo 7 B e oK
7.3.4 RIS

Wahas 2B RY , A EIE RS R Z BN | Bk TSR MEE . BRAh |, iz R IR AR (=
BRAFRMIRE ) « VM SRS R R R W42 L A VCP 51 ERRE MEd% , BURHEAT A0 B R0 R S
T HREAE I RMITIR nFAULT SIS, FEA I RIS RE AU, Inpault po FRIAURE 51 25 GND. e s
RIRARAS 2 B 3h i nFAULT E2%.
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&
7E SPI 5 | nFAULT 3| 848 f o7& FAULT SUMMARY 21788 FAULT fui R mdE . HEY
o FSCPIR A2 W HLA 2 SPI_IN 2728 A4 & B 7% (152 OLP —17 ) .

XF SPI &S | R4 nFAULT BALCACHESER | 288t 2 i1t % 8 FAULT SUMMARY #7748 1 STATUS 7F
A8, IXEai 748 H RSB DL R i &0E bR

+ CLRFLT {48

it nSLEEP 54447 () SLEEP 4

AT LI AR 7 AE 16 A7 SPI i A 3R15 B T e Bl i i iz E B -

o TEVESPIRA WAL STATUST 1788

o TERFHUIRZS A H STATUS2 Z 4748

JITA T 2 T ) e s A T DA I S BCIR 7 2 A B AT L T ThRR .
7.3.4.1 LR R# (OCP)

« &PIRE - ACTIVE
o HURRIERME @ BMER A 7 RERLEE AT, 5> MOSFET b RS UL F YT B A1) P 10 22 R ot 51 4 )0 i FL AR
I Rt P SO I S R R locp HLRFEEI AT tocp , Moo I 25 it ek .

o PRAE
- nFAULT 3|18 {7 K FSF
- OUT NS

- XIF GND fE#s#ks ( 7EmM FET A EE B ) , BIE FET 225 | IPROPI 5| it &4k F R &
Vipropi_Lime KT T HW LS XA B TR IS A7IRZS N ) GND Ji ik b 55 HA il i 2 R X 3 Pk, IR
IPROPI 5| it 45 , 1 nFAULT 5 ik B A7 R F

o WET tRETRY Al tcLEAR TEB A7 150 BN B 150 B (AT B N
< FFE[LATE IPROPI 51 BI_E 70— 10nF 2= 100nF Sl G HL 24, DARRGRAE Ja A Y6 ITRIP 35 I H B 5

A RSN N T OCP A&, Gn SR Fa ik ip A R 0% s 7 3RJE % | W 7E OCP A&l 2 Aifil & ITRIP i

o, NI S B SDE BAGI  AE0 It k. N TR OCP M7k 35 A4 T e |, IPROPI 5] 1B

TNEIN A2 ITRIP P55 2% 508 |, A7 OCP Al L % BB 6% 42 T T4E .

SPI A SHLLATAL B loce HTA toce TEMM T, 4 XCXE B H | 1525 CONFIGA %1785 .
7.3.4.2 H#4RY (TSD)

o BIBRA  AEHL. B
HLHIRIBRIE © %A LA R AL B A A 7650 JE B o 0 SR A S B A I B i | BB Trsp B
KT trsp o TILAa I i H s

o BRE
- nFAULT 5| & A AR P
- OUT A& A

- IPROPI 3| [y B2
o AIET THYS il tCLEAR_TSD E%ﬁﬁﬁﬁ%ﬂﬁiﬁﬁﬁzwﬂ@iﬁﬁﬁ

7.3.4.3 KB E 2B (OLP)

MINE FET KPR, A IERRAUIRES Nl CWRiRAS 12 Wik i e OUT 39 & LiBEPt. it this i , v LA7E
FREMUIRAS T B ShAS I DA Wi Rse 1 o

o HyHAF VM B GND %% < 100 Q

TR R 2, TR 3 > 1K Q

KT E g, K > 10KQ |, VM = 13.5V
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&
B SES WA SRR . (R, WRAE ACTIVE BRI 1A & A=k B it il (OCP) , F ' AT LA
R LA H X — A, {5 OLP 21 AN 22455 STANDBY R R IR #eki. 4 TI8fTIRE 1 OCP
REFRAHUIRAS ) OLP # R 40 i ( OUT 17 i i )

o HPEDAREE L NAE
- OUT Ly LHidlE (Role pu)
- OUT ERAHS T HF M (RoLp pp)
- LRSI T

o N SPI_IN /78 Cet , A A ismlasmA ( 5IHT HW 215 ) 5t SPI L5 1) SPIIN ZF /7854 1
SR E -

o HW 85 - J5 HSCHDIRA 2 | st (OLP_CMP) #£ nFAULT 5| ErTH .

o SPI AlS — XWRRZE 2T LB 2e 4 ! (OLP_CMP) £ STATUS2 # {728 1) OLP_CMP £ BRI F. b4t |, fn
R SPLIN FA728 CBUE |, W48 I CWRRZS 2 WE | Z b a4t T 78 nFAULT 5] B EAEH .

o AP TEEUTA A A IR A AR F il R LR A e .

o REEINAA AL SR EE  F P AT DA A S A

Internal

! 5V V M
> -
RoLp_pu ﬁ
[
D1
. 1 Filter =

Rotp pp p: Ruiz J E D2
-
—)\ [

G N D REF Voltage proportional
to Internal 5V

_ ~ OLP_CMP _A4
Output on nFAULT pin / register [ VoLp RerH
—

i V,
PIN / register control —» SIEIREE]

B 7-5. RIPRAS (LI ) LHT

R To b7 5 5 a7 5 K OLP A& ME{ER IR 7-8 FIm.
K 7-8. MU AERAIRERFSHTR

RFRAN OLP ® & OLP_CMP #yH
DIAG E|j#§ | S_DIAG £z | nSLEEP | DRVOFF IN ouT CMP REF EE Fis o1
LVL2.
2'b01 1 1 1 R Y L H H
LVL6 OLP_PU OLP_REFH
LVL3.
2'b11 1 1 1 R Vv L L H
LVL4 OLP_PD OLP_REFL

e S TE i R 5 S R S OLP A& MEE RN 7-9 Piris.

34 FEX IR 7 Copyright © 2024 Texas Instruments Incorporated

E.
Product Folder Links: DRV8144-Q1
English Data Sheet: SLVSG25


https://www.ti.com.cn/product/cn/drv8144-q1?qgpn=drv8144-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRD9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRD9A&partnum=DRV8144-Q1
https://www.ti.com.cn/product/cn/drv8144-q1?qgpn=drv8144-q1
https://www.ti.com/lit/pdf/SLVSG25

13 TEXAS
INSTRUMENTS DRV8144-Q1

www.ti.com.cn ZHCSRDYA - JANUARY 2023 - REVISED MARCH 2024

R 7-9. BMRABREIXBRESHR

i Dk 7N OLP & OLP_CMP ¥
DIAG E|Jil | S_DIAG fi. | nSLEEP | DRVOFF IN ouT CMP REF E# Frik S
LVL2,
2'b01 1 1 1 R \Y, H H L
LVL6 OLP_PU OLP_REFH
LVL3.
2'b11 1 1 1 R V. H L L
LVL4 OLP_PD OLP_REFL

7.3.4.4 FHRELHT (OLA) - (XFR SPI ZH5

BRES 1847 - = EAEER

MLHIATRE © SIERAIZ W (OLA) 1T ATE iy ) B AG 38 A (RIS I Ak T2 AT RS I B 3. IX B HE BT
VM SUE IS 7 — A B FET #H7 S &M A 3. 72 PWM JFCHH R | 24 LS FET SR | HEK
g s HS /K A IR 3] VM. %2847 HS FET JF /S 2 B A & AL X I ] 9 7E OUTx E3 ks T
VM BHLUERIE . Dy TSR0 | e A BRI T T FET SKEh a8 BAL Mt B A FRHIR (Iep_ova)-
SR “37 ANFEIATE O JE MR P H e g0 | 3R 0 6 B LR AR sl Ak R B D, R RS I A OLA .
PAE

- nFAULT 5| JiE A7 AR

- - 4ERRIE R IEAT

- IPROPI 5| i - 44 1EH 847

AIERAF R BB B 2 AL B N . EEIREE T, E A D) A RS “37 N H R LRI
i, OLA ks 5 ahid bk

SRR AT R, If HoAT LR

&iE
1. MR (RMFEEIR ) AR OLA.
——VM
:ll OUTx_OLA_CMP
'—
¢
D1 4

O 13-
GND

& 7-6. FIBRE LW

7.3.4.5 VM 11/E B I#

SERE bl BT
HUHIATBIE = 4R VM 5] R_E B R s e B B L B Vymov BRI RIS tymoy  JU S0 2 VM 3 5

B
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< BRfE:

- nFAULT 5| Ji & {7 AR P
- I - ERFIER BT
- IPROPI 5|l - 4E¥FIEHE1T
o BB E 2 A N AT B
7E SPI A5 | pbUEis R mTikny |, JFH AT CIZER] . BEM AT ER . &2 CONFIGT F 178,
7.3.4.6 VM R [E LA
o BERE  BHHL. BT
o HUHIARTERME @ an iR VM 5] E g s B R AR T BRME , B Vywmoy BB I TR tymoy » T2SAEI0 3] VM R
(=48
o PRAE
- nFAULT 5|l & MK
- oA
- IPROPI 5|y s B
* HW 1 SPI(S) #%5 : RFE I NEIKXKE
o {GEAT SPI(P) M5« S ABF % B 2 18] ) SN Al it B
® 1%/35%'& , Eiﬁﬁﬂ“l‘ﬂﬁﬂib”%? VM 7\&%1#%@2%1%% ) E_Lﬁ tRETRY/tCLEAR HTJ‘[EH%%
7.3.4.7 AR RRIEL T
o BRE  BiT
o HLEIATEME -tk VCP 5l L B AR T B Vyepuy WERBIE , HIFS:AGEL tyepyy , WEAME] VCP
N
o HRAE
- nFAULT 5| JiE A7 AR P
- - ERFIERIZAT. (B2, VM R OUT Z[E @l FET S7E R R4 FAEZ i R R AR A, H2
2T HUD s R I A
- IPROPI 5|l - 4E¥FFIEHIE1T. Had , HARNAE B R R 240 R 22 , RESH T EERS
IR
o R E NFEET VVCPUV_HYS =ik

7.3.4.8 L # £ 17 (POR)

o BIRE A
o HURIATRME G248 s iFE 2 VDDpor paul BA T HAFEER A teor , B AR KA BB AL, X85 1Fit
ITHEE AL
o PRAE
- % nFAULT 5| JHIECH B AL
- OUT NS
- IPROPI 5|y @E BHAS
- HULHVEKE 2| VDDpor rise HFRAERS , SHERSATERBERIAAML , RN nFAULT 51 B B AR IR |
LB RS R P (S MRS ) .
o IXUERRIE A VMpoRr FalL 1 VMpoR Rrise » OMIZHE HUE S /E I EE A VM HLJERAS
o BRSO AR ER , E A TR E T F T Bh A A e B A A H YR A A

7.3.4.9 FHLELELR
HEIBATIRE T, MER RAEWDEREZADFAN | SR YE DL RG22 20 oot IR Eh 2% B2 1 o
R 710, FHMARR

i RIEHK
F P RHR A 4 1
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R 710 FHRARR (4)

B I H

M %N : DRVOFF
RS (TSD)
AR (OCP)™M
VM RJER (VMUV)
HINT O IN
ST ITRIP 35 S2ELA & PWM f2
VM i ERE T (VMOV)®@)
AR R E (CPUV)@)

O oo | N|OoOO| | D] W|DN

(1) BERAAEAEMLSEHRILT OCP W= | SFEATIA OCP 4 (545 tocp ), TIAS A AT BERE N At SR AR 55 AE IR e K tocp I TE] LA
Ja X OCP ARl .
(2) AEARGIF, RGN “TEREZ” , PO F A2 S8 OUTX kA4

7.4 JRF2 - (IR SPI &5
7.41 SPI &0

SPI RS R T 4 L@ , T WEBE . TIESH, DRI EBUSEIS B, SPI EA it
TigfT , HERF IR . RATBRM (SDI) 7 i 16 Ak , Bl 8 fzdr 4 (A1) JGER 8 fr¥E (D1). H1T4L
HtH (SDO) 5 FAULT_SUMMARY 54 (S1) JR MRS 5745 (R1) Ll 5k 535 g st dn & il 15 254728
Wl | T FE NG, MR, B 7-7 B T MCU Al SPI AR h % 2 [l M A 4.

nSCS

A1l D1
SDI
SDO

S R1

B 7-7. SPI ¥3 - e “16 27 My

A7 BT 2T /2 LA 26 AF

* 3 nSCS M mEHTEHONRHE T, BLEMRH TR HOy R PR, SCLK 5] BIRZ AR

© {EFZIA, nSCS I BN AL A iy BT

* % nSCS FIMHH A m HAFI , SCLK A SDI 51 AT 5 #0K i 20, JF H SDO 5l AL T AR
&

. %;ﬁc SDO | H%EsE SCLK [ EFHR A& | 1 SDI b H%E 28 4- e B 5 19 SCLK T FAYS Faide

o HEA SN (MSB) A AR H

o AU TR 16 A SCLK A, brdEMiFIH S A B R ; 8 , T EHE “n” ADNIME SR EEmT |, 220
#4716 + (nx 16) > SCLK A , HHEAHR. BN, A hiE R (SPI_ERR) , tnH 25 N#AE |, | 2%

7.4.2 e

SDI I AKHE 7Ky 2 5795, B EL R UL
© AT (EHTW)
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- MSB Az4RaRMiZEAL (X TARiEm , f2B15=0) .
- MSB 75514/ WO , $E/REEHECE AN38(FE (2 B14, SA =0, Bt =1)
- JGER 6 MhkAL |, A[5:0] ( £z B13 % B8)
o BRI (BT
- SETAYF VR ER D7:0] (AL B7 % B0 ) o X FIREURIE | IXLALE R BE A | W0 TS AR
S AL A FH T 5N TSI A A7 B A

% 7-11. SDI - {37 =R

WFH HoE Y
[ B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
s 0 WO A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 DO

SDO #rth #dlE 7K 2 AT, BB IR
o CRETFAT(EHF)
- 2/~ MSB il E e (B15. B14=1)
- DUF 6 fisk B MM 227 47 45 (B13:B8)
o HRETFH (AT
- AT (B7:BO) Y B R B B AT P G TR (WO = 1) |, BEE NS AN A SIS NP AT 48
TR $dlE (WO = 0)

% 7-12. SDO - FruEmitg R

REFH WEFH
v B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
Bl 1 1 FAULT | VMOV | VMUV | OCP | TSD S;|§E D7 D6 D5 D4 D3 D2 D1 DO

7.4.3 T £/ SPI DO

W Z BT R R RIS T DME R BURNME A e . W SR RIS BE IR L N2 “n” SRR R
H4E , WAERXT nSCS SRk BI=HIFRI “n” A 1/O Y5, il 7-8 fiun. ST, WAL L EERCE | 0
FI R 2% nSCS ZiitRiEE L M astt. & 7-9

SPI
Communication

Master Controller ’J-‘
Cs1

DRV8x

MCLK

MO

Ml

SPI
Communication

DRV8x

SPI
Communication

Master Controller 'J-‘

DRV8x

cs
MCLK tﬁ

SPI
Communication

MO

Ml

DRV8x

e i
N SCLK

CS2

Communication Communication

” ;,J-y SCLK
SDI
SPI SPI

& 7-8. M FZGEEERT Y SPI #1E & 7-9. {3 FI 3G 1EHERT i) SPI 1k
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7.4.3.1 I FE N R HIF 7L EEWT

BEA S F A MCU BHATIEER |, AT DCR S e BERC BOERZ A8 1F , LLYT4E GPIO 3. & 7-10 JEoR 1 i%
AN R |, Heh LA IERE I sOER I AM sl “n” WE N 3. LLIXM T Uik % 7] DL 63 Sasft.

C M-SDO . SDO1 C SDO2 . i SDO3
M-SDO SDI1 SDO1 SDI2 SDO2 [ —»{ |SDI2 SDO3 [ —
SDI1 . SDI2 ] SDI3 M-SDI
! ! 1 ! M 1
J J
T 1 T 1 f T
nSCS
1 | | | |
| | | | |
|
|
HDRA1 HDR2 A3 A2 A1 D3 D2 D1 —t
SDI1 |
T |
| | | |
! : |
SDO1 |
S1 HDR1 HDR2 A3 A2 R1 D3 D2 —T
SDI2 |
| } '
| ! | | :
SDO2 !
S2 S1 HDR1 HDR2 A3 R2 R1 D3 —e—
SDI3 |
T T |
! ! | | :
SDO3 |
S3 S2 S1 HDR1 HDR2 R3 R2 R1 —:—
| |
| |
: All Address | | All Address | |
| Bytes Reach : : Bytes Reach : :
| Destination | | Destination | |
! e ___1 | ————— | |
! i | | |
v v v v v oy
Status Reads Writes
Response Here Execute Here Execute Here

XFREOLR |, 4588 K% SDIRERH LA R (120 Kl 7-10 #11) SDI1 )

« 27753k (HDR1. HDR2)
c “n” AT TN, SRR O Sk (AT A3 A2, A1)

SN AR
©JEF2x 0+ 2

&l 7-10. Z51E5E SPI #:1E

LS AERE (1 R ST Sk ( A0y D3 D2, D1)

HHE I BEAE T, P s 2 B AR i (152 1K 7-10 Hi SDO3 )

o SATFIARPIRAE T, IAHERE P I B AT Sk ( ABIH N 834 82, 81)

« {1 (HDR1. HDR2 ) Z Wi RI%M 2 F7ikrk

o 3ANFHTRRE T, ISAERE P Bz ATk ( ABI 8 R3. R2. R1)
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brsk 7 RS EE SPLIEGE IR B MR R 71 . S FRXFEANTAL , FekFH B, 1 10 Frk.
Bk (HDR1) A& 364 /MR BBUNE B N5 2 NO 2 6 7, T 2nseith s s |
7-1 fion . BAICHE RS W B ATIERE 63 N astE. ARVFINEEE =0, HIX S SF I SPI_ERR #rii.

B ARk (HDR2) B8 4 Mii by s, a2 KiE RO H it (nSCS) 15 5 LTy LA 2344 i i s
FA7r%s . HDR2 Z /7851 5 N5 BALFRIC A SPARE ( LREEAL ) . MCU A DU FIX S0 SR 0 58 4916 BEE B2 0
SEEEE

—_— 1 0 N5 N4 N3 N2 N1 NO
HDR1

| |

e |

Number of Devices in the Chain (Up to 63 max)

—_— 1 0 [CLR_FLT| SPARE | SPARE | SPARE | SPARE |SPARE
HDR2

! | |

: e e |

: Don’t Care

1 = Global CLR_FAULT
0 =Don’t Care

B 7-11. Rk
WAL R DA AT AN 1 A1 R E T RGN AL . SR A S AT I e B AT, X
e H2x7E SDO R4 DL R 75 Ri%k 2=,

DA A AR, Sl T RSB PIRS AT (JEEREE MRk T ) RIE B SRR AL E . Bl
FEXFD =SRAFIE D, SRR AT 2 2 RS T, SRR BT MRSk 710

REPARE T, SAF AT LI E AL TRE P 38 — AL E , Ml HDRA 575, &40 mT AR G B rh IS e i s 1F
W XFE, A UG X P A O AR 1Y, RSt A AL P T SEBUE R AUIEAE 1A & A
NEEFIEREZIE 63 N EF TGN R SR .

s Bl IRESFRE T IRIF AL, dnbrdEmioks sC0Td .
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8 F i s - IR SPI &5
ARATAGE T G R PRI I AR

&VE
BARNZER RV R B SPIEE rT B BT T S A8 SO\, (H AR IR 3) 5 B (8] 5 BT b T 18 47 IRAS 1)
ZAAE BRI R . X0 T AT B BRI B ) S _DIAG W B L HEE., N T PiEEINGERE
N, ZssHEE H A FAAR T REG_LOCK f7 2 £ 8 s AL il Sk 8 e BT vl i B 27 7 2 N 25
MR RV AR S N W LB a7 es |, A EBe Xk 8. M iEffsire FAa5A
H SPI_IN ZF/Eas b B | %25/ asilid SPI_IN_LOCK £i7 [ 47 #24L T b7 (4 e AL o
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8.1 F P &Fs

NRAVH TR T A AR . SR RS I BT S AR A A S AR A RIS |, R X AR BT T (] o U IR AR A T
293 SPI_ERR.

* 8-1. H P & e
S [
E i B 7 $z 6 $z 5 fr 4 fir 3 fir 2 L 1 Az 0 ﬁ §
DEVICE_ID DEV_ID[5] DEV_ID[4] DEV_ID[3] DEV_ID[2] DEV_ID[1] DEV_ID[0] REV_ID[1] REV_ID[0] R | 00h
FAULT_SUMMARY SPI_ERR®) POR FAULT VMOV VMUV ocP TSD VCPUV ) R |01h
STATUS1 OLA®) OLA®) ITRIP_CMP ACTIVE OCP_H™ OoCP_L®) OCP_H™ OCP_L®) R | 02h
STATUS2 DRVOFF_STAT RigEH @ RigEH @ ACTIVE RiEH @ RiEH @ RiEH @ OLP_CMP R | 03h
COMMAND CLR_FLT TRIE @) TRIE @) SPI_IN_LOCKI[1] SP'—'Nﬂ")OCK[O] TiE @ REG_LOCK[1] | REG_LOCKI[0] (M |R/W | 08h
SPI_IN AigE @ ARid@ @ Rid@ @ @@ S_DRVOFF (1) SPARE®) () SPARE®) S_IN R/W | 09h
CONFIG1 EN_OLA VMOV_SEL[1] | VMOV_SEL[0] ssc_bis™ OCP_RETRY TSD_RETRY | VMOV_RETRY | OLA RETRY |R/W|0Ah
CONFIG2 SPARE®) S_DIAG[1] S_DIAGI0] Ri& @ Aid @) S_ITRIP[2] S_ITRIP[1] S_ITRIP[0] |R/W|0Bh
CONFIG3 TOFF[1] TOFF[0] (" TR5E i @) S_SR[2] S_SR[1] S_SRI[0] SPARE®) SPARE®) R/W | 0Ch
CONFIG4 TOCP_SEL[1] TOCP_SEL[0] i @) OCP_SEL[1] OCP_SEL[0] | DRVOFF_SEL(™" SPARE®) IN_SEL R/W | ODh
(1) EREEAN 1b, Al R BRI Ob
(2) R=Hi, RW=§/5
(3) VCPUV fi%—> SDO FHimiRi i ff) SPI_ERR BUft , jr# SPI WiEA . 525 SDO - rifEdikg .
(4)  N/A=ARFTH (BARE I Ob )
(5) SPARE = FAHH AL, XLl A EAL A S A o
(6)  WREE T HA OLA A BT —A , MFE7R OLA
(7)  WHEETHA OCP_L AR —A , M#ER OCP_L
(8) WIFEE T WA OCP_H fi ffEfT—4 , MK~ OCP_H
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8.1.1 DEVICE_ID #f#5% ( #tii: = 00h )

IR B P a7 ek
Be e DEVICE_ID f&
DRV8143S-Q1 BAh
DRV8144S-Q1 CAh
DRV8145S-Q1 DAh
DRV8143P-Q1 BEh
DRV8145P-Q1 DEh
8.1.2 FAULT_SUMMARY #7755 ( #sik = 01h ) [E£L = 40h]
IR P A AT AR R
A FB & i B-2A P8
7 SPI_ERR R 0b 1b FR E— SPI i kAT SPI @A k.
6 POR R 1b 1b Rt B T LS.
5 FAULT R Ob SPI_ERR. POR. VMOV. VMUV. OCP. TSD. OLA #l VCPUV [JiZ# OR
4 VMOV R b 1b FRMMF] T VM I FE. 1525 VMOV_SEL K5 B il s 24 Fl 21 | 351
VMOV_RETRY {Fc & #5525 o
3 VMUV R 0b 1b FRKME] T VM K%
5 ocp R b 1b FR—AKEAN TR FET ERNEI T 9. 2% OCP_SEL. TOCP_SEL 5 i I {E Fl
EP I A] . {20 OCP_RETRY KT & #fE [ v o
1 TSD R Ob 1b Kol 2] Tid#, %S M TSD_RETRY KA & M SN
0 VCPUV R Ob 1b FoRA IR T FAT R R
8.1.3 STATUS1 #f#3 ( ik = 02h ) [E£L = 00h]
IR es =i
(A TR B <viil =LA LB
7 OLA R 0b 1b FIRTE OUT LSRN E] T I 2 S35 1
6 OLA R 0b 1b FRAE OUT LGSR ARSI T FF 8% S 3k 5 1
5 ITRIP_CMP R Ob 1b LR TIAR] T ITRIP 35 BT,
4 ACTIVE R 0b 1b KR as b Fi21RE
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A PR - =vil =LA ViBg
3 OCP_H R Ob 1b FR7E OUT L1l FET ( 3% GND ) A4S T ik
2 OCP_L R 0b 1b F7R7E OUT BRI FET ( 3422 VM ) ERGINE] T i
1 OCP_H R 0b 1b FRTE OUT Ll FET ( 3% % GND ) LA ®] 7l
0 OCP_L R 0b 1b FR1E OUT LI FET ( 382 VM) BRSNS T iR
8.1.4 STATUS2 #f7%% ( Hulit = 03h ) [HfL = 80h]
IR B P a7k
A FE B <viil =LA i
7 DRVOFF_STAT R 1b A7 &x DRVOFF 3l IEPIRZS . 1b FRiZ o1 RS A E T
6. 5 ANiEH R 0b ArTH
4 ACTIVE R Ob 1b FR B TIBATIRE (B4 STATUST Hrififiz 4 )
3. 2.1 & R Ob Y NaE::
0 OLP_CMP R Ob AR WRR A2 W (OLP) LR 28 Hfr H
8.1.5 A& B 728 (#iht = 08h ) [EfL = 09h]
REIH P AaRER.
ZTA FB bzt =LA Vi
7 CLR_FLT RIW Ob THERTEAT S - 5N 1b LAIERR A0S 7517 28 FP R 10 BT #O5e H BGH B A7 nFAULT 5 i
6-5 ANiEH R 0b AnTH
H N\ 10b LIELS SPI_IN 2725
4-3 SPI_IN_LOCK RIW 01b X 01b. 00b & 11b LI4HFE SPI_IN 1758
SPI_IN ZFFf7a Bkl hvslise .
2 A& R Ob ARA]
5N 10b LAE CONFIG 1748
1-0 REG_LOCK R/W 01b H X 01b. 00b B 11b LARSE CONFIG ZF7ras
CONFIG 717 s BR i R85
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8.1.6 SPI_IN %7738 ( #htk = 09h ) [E4L = 0Ch]

R[5 A AR R
A =323 e ~vil LA P B
7-4 ANiEH R Ob AT H
3 S_DRVOFF R/W 1b SPI_IN K42 m DRVOFF 5] 1 55 8 A7 A7 350015 2 [l 77 A7 45 5 ] — 17 o
2-1 AIEH R 10b Al
0 S_IN RIW ob SPILIN BRI IN 5B R 17 B 0L 5 0% 12 2 5 Il —
8.1.7 CONFIG1 #F77#% ( Hihk = 0Ah ) [E4z = 10h]
YGRS =i
A FE x| LA TiBe
7 EN OLA RIW ob i)\jb DA)E'FHJ‘%??%&TE’J%E%’&%&&MUO TEMA T |, GRS R 2k 25 OLA.
- 2 % DIAG —i.
fie T VM R 12 W e
00b = VM > 35V
6-5 VMOV_SEL RIW 0b 01b =VM > 28V
10b = VM > 18V
11b = VMOV &4
4 SSC_DIS RIW 1b 0b : /& Fi RSN S Ty e
3 OCP_RETRY R/W Ob BN 1b LURF R s N C B A A I A B B, 75 U s N 2 M A
2 TSD_RETRY R/W Ob HN b DL b S SR By i Bk i) S B 7 D R e 2 B A
1 VMOV_RETRY R/W Ob SN 1b DL M N E v VMOV R (AR E 75 ) s s B 2w A7
0 OLA_RETRY R/W 0b BN b LR H e S NS B OIS ATIRES T I B S e (Y B, 75 T e S R 2 B AT
8.1.8 CONFIG2 F774% ( Hifit = 0Bh ) [547 = 00h]
IR ¥ e =i
A FE x| LA L]
7 SPARE RIW Ob T
6-5 S_DIAG RIW 0b IR TER - 121 DIAG &
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fr ¥R Fe st i3
4-3 A& R 0b ATl
2-0 S_ITRIP R/W Ob ITRIP HFECHE - iES [ ITRIP &

8.1.9 CONFIG3 #7135 ( il = 0Ch ) [E4L = 40h]

R [E] A R

(A FB A g Lina L]
T ITRIP #ELE S ) TOFF B[R]
00b = 20usec

7-6 TOFF R/W 1b 01b = 30usec
10b = 40psec
11b = 50psec

5 A& R Ob ANH)

4-2 S_SR R/wW Ob JEIERALE - S0 1 7.3.3.1

1-0 SPARE R/wW Ob ToR

8.1.10 CONFIG4 #774% ( #ulit = 0Dh ) [R4L = 04h]
AR [ FH P # A7 R

(A FB R AL L]
T IAUAS: DI L PR I N 1)
00b = 6usec

7-6 TOCP_SEL RIW ob 01b = 3usec
10b = 1.5pusec
11b = f/MHE ( 4124 0.2us )

5 A& R Ob ATTH
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£t FB Exi =2 A BB
TR I B R A
00b = 100% % &
43 OcP_SEL RIW ob 01b. 11b =50% & &
10b = 75% W&
DRVOFF 5| - FF A7 5414 ( SPI_IN RBUER )
2 DRVOFF_SEL RIW 1b 0b = 2%
b=15
1 SPARE R/W Ob I
IN 51 - 2547 B A4 ( SPI_IN REBUER )
0 IN_SEL RIW 0b 0b = =
b=15
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9 BRI

#IE

PAR B8 2 S BANE T T ALRE T AR E R 7e 86k . T % 7 R A7 Seafl e 4L 2
BIEHTHMA . % NI B, DR R ST RE LW

9.1 MNAER

DRV814x-Q1 #3F R AT A1 75 B el H Mroh R Zc B AR o L AR L P 7= 1) B9 A Foll B AL PR
R AIIEh A% o Zae T LU T IXENR 2 # LI JEIR 78, Bl LED. WFHICHE. 4kfasss. LUR B ff &
s YU BB 76 75 2L H O UXE] 38 00 AL A0 i I P DL R 5 A AR X 3h 4 PR XU EEL B [ L 32 1) 2 P o A P i
.

9.1.1 P ME
SGE T AN TR A R R PR R S
£ 91. NBHER

. KE B
8 B FEABE | AR ST ITRIP
REBHLSBRID | 9 DRVBTAX 45 il 4 ok LA KO
WEEHLABRIRD | 9 DRVBT4X M 4:hi 1 i Fie @ I
I BRSO B (00 o
s OND DRV814x 1 s T Hi
B N DRVB14x it i1 T | FE RIS R

(1) FEEER - AT UAREAT B B PER L, (EEHL PR T VM
(2)  FEHEAR OUT Mot 1] ( BAF torank ) SIEI AN 2
(3)  SPIB5 - bl & vl LU ) ITRIP_CMP A7 LAYE AN - Z [R1EAT S B 1

nFAULT NFAULT

) | Controller 1/Os
(can be shared)

Controller I/Os
(can be shared)

to Controller 1I/0O

9-1. {EHEIB R T RPN DRV814X-Q1 24Kt
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nFAULT
to Controller ADC
IPROPI

Applicable for

-l

ouT

Controller 1/0s | SPI (Opt)

(can be shared)
DRVOFF

nSLEEP

LOAD

to Controller I/O

—

Controller 1/Os to Controller 1/0

(can be shared)

solenoid

to Controller 1/0O

9-3. #HEE B/~ T 18§ DRV814X-Q1 2341k Ul 51 2k i A FR b

9.2 #AIN
TEEIR T IKEh R B L BT B H R O A R S R R X e ] R T LA R ki BRI R By
5
* nSLEEP 3|

- SPI(S) 5 - R AR FEARIRIOAE | W DAFE N o b 5| i & m .

- HW (H) 245 - BEATREIRIRDDRE , 51 P Ht 2 /AT . Ml | 88 75 28 AL ke (gL

6 :30us , (HATHRKM treset MM tyeep 2101 ) , LLHAIAMEREL [ HL.

 DRVOFF 5|

- SPI(S)A S - tnBAT E@m T BB W ohhE | Al B 5l E R EAR AT . A 2 R A 2 T
<IN 5| i
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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 ©)
@ ©)
DRV8144AHQRYJRQ1 Active Production ~ VQFN-HR (RYJ) |16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8144H
DRV8144AHQRYJRQ1.A Active Production ~ VQFN-HR (RYJ) |16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8144H
DRV8144ASQRYJRQ1 Active Production ~ VQFN-HR (RYJ) |16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8144S
DRV8144ASQRYJRQ1.A Active Production ~ VQFN-HR (RYJ) |16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8144S

@ 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 TlI'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

L |+ KO |4 P1—»]
DO OO0 OO T
o| |e &|( o W
Rl |
L & 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

Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O O O OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed

[ & |
T T

AN

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)

DRV8144AHQRYJRQ1 | VQFN- RYJ 16 3000 330.0 12.4 3.3 6.3 1.2 8.0 12.0 Q1
HR

DRV8144ASQRYJRQ1 | VQFN- RYJ 16 3000 330.0 12.4 3.3 6.3 1.2 8.0 12.0 Q1
HR
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 8-Apr-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8144AHQRYJRQ1 VQFN-HR RYJ 16 3000 367.0 367.0 35.0
DRV8144ASQRYJRQ1 VQFN-HR RYJ 16 3000 367.0 367.0 35.0
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PACKAGE OUTLINE

RYJO016A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD
1_7 So— [l
A
PIN 1 INDEX AREA / % i 0.100 MIN
29
(0.130) 4 j
SECTION A-A
TYPICAL
10
0.8
5] SEATING PLANE
(D[o.08[C]
o =~ (0.2)TYP
- (0.15) TYP
& "
{ [ 8X (0.4) TYP
‘+ o ]
| T Lag
| 8 0.1@M[c|AlB D]
! & 0.05(|C
\ PKG 5]
‘ — ¢
t -
74{@ ! @ 10X 0.3
[1875}--—5>- | q 02
i 0.1M|C|A|(B
#@Q @‘@ N @124( ® 00s@[c
16 % 13<—j
L«mxgg
S| s 4226405/C 03/2022
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.

INSTRUMENTS

www.ti.com



EXAMPLE BOARD LAYOUT
RYJO016A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

~Om ~ o &~
~T "L ©v ISTORET OIS i
T~ N oy NN ST
c¥cSs S cSa osSs¥ <
L I
! | e ‘ 13| | \
| K 10X (0.6)
29) — - — -1 | W
1 H ! H o
(2.375) — ——- ‘ | ‘ >
( 875) \ C:j E10x<o.25)
(1.375) —-—- ‘ ‘ ‘\@
‘ \ ¥ 8X (0.25)

(0.000) — - —-——==
PKG ¢ ﬁ*%ﬁ*f&*f**ﬁ\ b

02— N S S B
) — g T
e e

(90.2) TYP VIA [ »‘ (0.35) TYP

e | S :t _

. I

(2.45) —-—-—k -S4 H
SOLDER MASK ] !
OPENING \
METAL UNDER / ********** *jL*
 ax(1575) - ( 4x

|
|
|
|
|
|
|
|

SOLDER MASK

2X (3.4)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 156X

0.05 MAX -
ALL AROUND r .05
‘—“ ALL AROUND [~ METAL UNDER
@/ METAL ( \// SOLDER MASK
| |
\ \ SOLDER MASK

|
Vgt
SOLDER MAsk ~ EXPOSED /w
METAL OPENING

EXPOSED -~

METAL OPENING

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED)
SOLDER MASK DETAILS 4226405/C 03/2022

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).

4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RYJO016A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

® o __ @
RIS
U he )|
29) | i ’ | ‘ H W 10X (0.6)
1 ‘ i w - i
(2.375) — - —- | | ‘ >
\ ‘ ‘ ) I
(1.875) — - \ | C:j 10X (0.25)
\ ‘ | ‘
(1.375) —-—- o (0.2) ‘
(R0.05) TYP ol thﬁ’iw” | 8X (0.25)
on———f g e
2X (1.6) | T T L
(0.000) — - — T ==t o L BXO4TYP
PKG ¢ - RN ol SR L ) ‘
(0'2)f ﬁ%}(%# 4X (1.58)

= "
f ‘ — (0.35) TYP

(2.75) — -—-— 1 —- : 4X (0.9)
w \
METAL UNDER / ********** #jﬁ—t
SOLDER MASK X (1.575) J &

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 156X

PAD 4: 93%; PAD 7: 89%

4226405/C 03/2022

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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