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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 (%)

0 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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% 5-4. 5IJIThEE (&)

Gl N
w5 £ o o
10 IN | FAT AR IEAT IO PR BRSNS . A OGVEANME IS | TS I HbRaz il — 15
1 nSCS | SPI - ik, BhI RGBT U5 5 SR B AT R A
12 SCLK [ SPI - B ATH AP .
13 SDI [ SPI - BATHRHI N . 7E SCLK ¥ T Fev i idfs . /2 SDO 11 VIO 4 i1
14 SDO PP SPI - B AT H M . 78 SCLK [_L T+ 5 3 ¥dfs
(1) 1=%AN,O0=%H, IO =HAMH , C=4lth , P =l , OD = FiRHH , PP = ki
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6.1 XTI KHUEE

LETAEIREETEIE A (BRI A3 ) ()

B/ME - IN I LA

R 5] HL VM -0.30 40 v
YRR A R AR VM 2 Vs
L B 5 L VCP Vym - 0.3 Vym +7 v
iR RE DA ouT -0.9 Vym + 0.9 v
it 51 B R ouT 7 BRI @) A
IXZh A5 2% 51 i DRVOFF 0.3 40 \
B 1/0 HIE IN. nFAULT 0.3 5.75 v
HW B85 - it & 51 0 ITRIP. SR. DIAG 0.3 5.75 v
R R 5| IPROPI 0.3 5.75 v
REARASE 205 B ( ANEHT SPI(P) 245 ) nSLEEP 0.3 40 \Y;
SPI /O HLJE - SPI #%5 SDI. SDO. nSCS. SCLK 0.3 5.75 v
SPI (P) 5 - B4R HIH VDD 0.3 5.75 Y,
SPI (P) BL'5 - Y245 RIS H R A VDD 5 Vlius
WECRE | Ta -40 125 °C
2R, Ty -40 150 °C
WAFRLE | Totg -65 150 °C

(1) WURNIGEBEE X BABEE T IAIME , WA AT RE S 8IS UK AR . KSR M HUEE |, HARIRB AR LR T LUK
(EZ W AE T LANE AT HAR AT PRV IERIBAT o I A1 AL T 28 365 B R BUE 25 A N W BE 2 A0 28 AR R m] Sk

@)

B2 A AF R IR AT PR 3 D B AR B A

() AEAMBITHFSCRFT , £ 1SO 7637 Wi sk it s Y] 18] mJ LA 2 A 18] e 5 1 BR A P 15 20

6.2 ESD &%
ZiA =X v
NEHCGEREE (HBM) , 754 AEC Q100-002() VM. OUT. GND 4000
HBM ESD 73 2%:2% 2 B HoAh 2] +2000
Viesn) EL G : v
7o SR (CDM) , 774 AEC Q100 - 011CDM | #1511 +750
ESD 4% 2% C4B Hofh 2] +500

(1) AEC Q100-002 $87~ M 4 $% . ANSI/ESDA/JEDEC JS-001 #LyEHAT HBM B277illi .
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6.3 BUWEIT &M
E TARRESCEA (BRIAERA U )
/M BkfE | e
Vum LR L VM 45 35(1) \Y
Vvbb SPI (P) 5 - B IR HE VDD 45 55 \%
Vvep HL A 42 5| I e VCP Vym Vym+5.5 \
Vioaic B R IN. nSLEEP. DRVOFF. nFAULT 0 5.5 \Y
fewm PWM % IN 0 125 KHz
Veonrig  |HW LS - it & 51 I dL & ITRIP. SR. DIAG 0 5.5 Y
Vipropr | AL 15 HL R IPROPI 0 55 \%
SPI (S) %% - SPI 5l I K SDI. SDO. nSCS. SCLK 0 VisLeep * v
Vspi_l0s 0.5
SPI (P) Zi15 - SPI 5|l & SDI. SDO. nSCS. SCLK 0 Vypp + 0.5 \Y
Ta ARG -40 125 °C
T, TR R -40 150 °C
(1) SRR SRR R < 1w H WIBH T OUT M2 & T 28V 11 VM 5 GND.
6.4 HEREER
W T g N AR A | B2 B AS ABEER .
#darr() HVSSOP #f% VQFN-HR 3 =y
RoJa 2B IRET I 31.0 484 °C/W
R Jc(top) GEEATE (TS ) FABE 29.1 223 °C/W
Ro s 4 4 F AR AR 9.3 8.1 °C/W
Wt 4 B THRHIES 4 1.4 0.5 °C/W
Vg 45 2 IR IES 2 9.3 7.9 °CIW
R0 yc(bot) EEHE (JEHR ) TH 1.3 A& F °C/W
(1) AXHBERERHNEZEE , IHS R SAAIC 2SR hr N R
6.5 B SR
4.5V ( Tl ) < Vyy <35V, -40°C < T, < 150°C ( FFF 54 )
XIR SPI (P) Z/E : 4.5V < V\pp < 5.5V ( BIEH G )
6.5.1 HLIRAIYILE L
15 2 i IR RS T
S5 WA BME | HEUE | BONE | B
Vym Rev | [ 1 LI S TE] P PR 51 B0 P lym = -5A , FAFAbT KB HURES 1.4 \Y%
Vym = 13.5V , Vpsieep = OV 3 Vypp < 1 uA
o . PORvpp_FaLL 5 Ta =25°C
lvma AT ARIRARZS TR VM LR -
Vym = 135V, Vg eep = OV B Vypp < 58 uA
PORVDD_FALL y TA =125°C ’
lvms FHURA TH VM HR Vym = 13.5V 3 5 mA
lvop AFBATIRE T VDD HR SPI (P) 15 10 mA
V=N g Ry
treser | RESET kot i it i) ;Vé(H) RS nSLEEP 51 LS 5 20 s
tieep | SLEEP 4 yiiet 1 {HéVé(H) TSy nSLEEP 51 J1_E (I pRHR 40 120 us
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¥ R B/AME | MEE | BXME LWy
tseep spi | SLEEP fir & uikint i) {StFé(S) IS 1) nSLEEP 5| Ji1_ iR 5 20 us
e HW (H) FI SPI (S) % % ff) nSLEEP 3|
t A A .
WAKEUP | MR iy 4 JHE 8% 25 BF i) e 10 s
3% VM 5% VDD Hu R BN |- S nSLEEP élﬂzﬁﬂjzé"]ﬂﬁ%@ﬂ%‘%@i? L
tcom AT (3 i A ;D\SVM > VMpor_rise 2 Vvop > 400 s
POR_RISE
i nSLEEP 5l pomtskiit vm sk |"SvEEP I I\ﬂjﬂimm%siazt o
treapy | VDD HESI M LG | IRENE k& 3T VDDVM POF\{/—S;S%"E%M\:/E?1 F 3.5 ms
TR [ 5] ] b POR_RISE > N
Vvep Ha A SR A R 2 LU Vym>7V Vym+5 Y
fvcp FEL i 21 P38 T A% 20 MHz
6.5.2 % 110
SH MR B/AME | HBE | BRE L:<KivA
VIL nsteep |FINZHEARHIE nSLEEP 5| i 0.65 Vv
VIH_nsLeep | i N 55 i i R nSLEEP 3| i 1.55 \%
V'HYS;”SLEE YN nSLEEP 3| i 200 mv
Vi B AR E DRVOFF. IN 3|l 0.7 \Y
ViH MANBHE S HEE DRVOFF. IN 5| i 15 \Y
Vinys |G DRVOFF. IN 3|l 100 mvV
Rpp_nsLeep |NSLEEP % GND [N N hz B BE TERAK VIL B RS 100 400 kQ
Ry DI?V())FF % VDD AR LR A RE ( &IA FEEAT VIH 7 e 200 550 KO
FIRLAZPH )
Rep IN 2= GND f i #8 F Hu FefE TEH R VIL B T & 200 500 kQ
7N il i3 i
InFAULT_PD ;ﬁuﬁﬁ HFI , nFAULT 510 _F (k3 Voeauir = 0.3V 5 A
HE R
6.5.3 SPI /O
SH MR B/AME | HBE | BRE L:<K YA
Reu nsos | oo & VDD MIAHERIBIL (R oo e vin s s 200 500 ko
WAZE )
Rpp_spi | SDI. SCLK 2= GND #A#5 T iz FFH e VIL B RE 150 500 kQ
Vi B AR SDI. SCLK. nSCS 5| 0.7
Vin N TE v R SDI. SCLK. nSCS 3|l 15 \Y
Vinvs  |HINIT )G SDI. SCLK. nSCS 3|l 100 mvV
VoL spo | % tHiZ AL HL & i SDO f 0.5 mA #EE R 0.4 \Y
N =5V, VVM > 7V :
SPI (S) A Sk H B = Ik SDO 31 L1 0.5 mA B sV
W) 0.0 mA HL L, VinsLeep
VoH_sbo =33V, Vyy > 5V n 2.7 \Y
SPI (P) Skt 24 i XA SDOMOSmA LI Voo = | 45 v
SDO ‘;IH*HJ:?EEE/}ZIL y VnSLEEP =5V y 55 V
Vor s06 NL SDO T 1% B R, O Vym > 7V
== | SPI(S) MRk SDO 5| I_E TR , VasLeep = 3.3V, 38 v
Vi > 5V :
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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6.5.4 FLE 5[ - {XfR HW 25
BH WRF A | mME | o | mkE | B
ITRIP. SR A1DIAG #6 HRE
Ruwitors |5 1%, 64 HERF| GND 10 0
Ruvizors |5 2%, 364 +/- 10% FEeHb HBH 7.4 8.2 9 kQ
Rivisors |28 34, 364 +/- 10% L HLfH 19.8 22 24.2 kQ
Rivisors  |ZB4 %, 3L 6 2% +/- 10% 23t e B 423 47 51.7 kQ
Rivisors |38 54, 364 +/- 10% L fH 90 100 110 kQ
Rivieors |56 %%, 36 4 A (LR ) 250 kQ
6.5.5 1% FET 2
B8 WA B/ME | BBE | BKE BAr
IOUT=6A , TJ =25°C 24.5 mQ
=l FET Si@HkE , HYSSOP %
louT =6A , T;=150°C 46.6 mQ
Rus_on
lout = 6A , T, =25°C 21 mo
il FET Si@HpH , VQFN-HR 33
louT =6A , T;=150°C 39.9 mQ
lout = 6A , T, =25°C 245 mo
iXl FET S@AFH , HVSSOP 2
lout=6A, T; =150°C 46.6 mQ
Ris on
lout = 6A , T, =25°C 21 mo
& FET S EMH , VQFN-HR $ 3
IOUT =6A , TJ =150°C 39.9 mQ
A AR I 1 5T PG A RN g ) N
v =4/ AT I 0.4 0.9 15 \Y
SO |FET VR HE lour = +/-6A (F4-771 )
Ruiz [ TARIRBS MRS IN Y OUT i dFH | Voutx = Vum = 13.5V 1.4 64 kQ

6.5.6 AL A =M BEERKFFSH
H1#=1.5mH/M4.7 Q2 , V= 13.5V | #2501 HIE

2% WA BAME | ABE | BAE | B
SR = 3'b000 & LVL2 1.7 Vs
SR =3'b001 ( X SPI) 4.8 V/us
SR =3'b010 ( X SPI) 8.1 Vs
SR = 3'b011 & LVL3 14 Vius
SRisorr  |ffith AL EFHISTE] , 10% - 90%
SR =3'b100 &} LVL4 19.9 Vs
SR =3'b101 &k LVL1 257 V/us
SR =3'b110 B LVL6 36.4 Vs
SR =3'b111 & LVL5 45.8 V/us
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¥ A BAME | MBE | BORE | EAr
SR = 3'b000 B¢ LVL2 1.2 us
SR = 3'b001 (1L SPI ) 0.9 us
SR =3'b010 ( {X SPI) 0.8 us
tpp_LsoFF | ffH HLE b TSI R AL 4R ) [
SR = 3'b011 8% LVL3 0.7 us
SR = 3'b100 1 3'b101 5% LVL4 F1 LVL1 0.5 us
SR = 3'b110 1 3'b111 B LVL6 1 LVL5 0.4 us
toeap_Lsorr |t FELE b THSITE) A ZE X I ) i SR 0.9 s
SR = 3'b000 & LVL2 1.7 V/us
SR = 3001 ( 1Z SPI ) 48 Vips
SR =3'b010 ( X SPI) 8.1 V/us
SR = 3'b011 5k LVL3 14 Vius
SRison  [fiithi HLE FRERSIE] , 90% - 10%
SR = 3'b100 5 LVL4 19.9 V/us
SR = 3'b101 8% LVL1 257 V/us
SR = 3'b110 B LVL6 36.4 V/us
SR = 3'b111 &k LVL5 45.8 V/us
SR = 3'b000 B¢ LVL2 1.5 us
SR = 3'b001 (1L SPI ) 0.9 us
SR =3'b010 ( X SPI) 0.6 us
top_LsoN | it FELER TS B e 4 e 1) SR = 3011 5 LVL3 05 us
SR = 3'b100 &k LVL4 0.4 us
SR = 3'b101 8% LVL1 0.35 us
SR = 3'b110 F1 3'b111 = LVL6 Fl LVL5 0.3 us
SR = 3'b000 & LVL2 2.2 us
SR = 3001 ( 17 SPI ) 1 us
toeap_Lson | %t L T R 1] (4 B DX [a] SR =3'v010 ( X SPI) 1 us
SR = 3'b011 5k LVL3 0.7 us
FrE HoAth SR 0.6 us
Matchsris | % FiL L FHF0 T e A% 3 1L AT Jiif5 SR -20 +20 %
14 R 15 Copyright © 2024 Texas Instruments Incorporated
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6.5.7 AH KM BRI RSH
G = 1.6 mH/A.T Q |, Vi = 13.5V | i CN 154

¥ PR A BAME | HAME | BKE | B4
SR = 3'b000 z§ LVL2 1.8 V/us
SR = 3'b001 ( X SPI) 5.7 Vips
SR = 3'b010 (1 SPI ) 3.1 Vips
SRuson | hith U EFHE | 10% - 90% SR = 30011 & LVL3 87 Viks
SR = 3'b100 = LVL4 14.4 V/us
SR =3'0101 &% LVL1 20.1 V/us
SR = 3'b110 5k LVL6 30.7 V/us
SR =3'b111 B¢ LVL5 40.3 V/us
SR = 3'b000 5§ LVL2 3.2 us
SR = 3'b001 ( X SPI) 1.7 us
tpp_Hson | % HH H U _E T3 ) (4 4L B A TR) SR =3'b010 ( X SPI) 1.2 us
SR = 3'b011 B LVL3 1 us
B HoA SR 0.9 us
SR = 3'b000 &% LVL2 2.4 us
SR = 3'b001 ( f SPI ) 5.1 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 25 V/us
SR = 3'b001 ( X SPI) 5.7 V/us
SR = 3'b010 (1L SPI ) 8.6 Vips
SR = 30011 B LVL3 141 V/us
SRusorr ¥t IR FEFI T, 90% - 10% \
SR = 3'b100 5§ LVL4 19.7 V/us
SR = 30101 &% LVL1 25.1 V/us
SR = 3'b110 5k LVL6 35 V/us
SR = 3'b111 8 LVL5 43.6 V/us
tpo_HsorF | fin H HE I e A ) (1AL R I ) Fifi SR 0.25 s
toeaD_HsoFF | i FLE T B4 48] (1) FE X s 1] fifs SR 0.3 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 2.5 us
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6.5.8 IPROPI 1 ITRIP i
¥ WRE M BAME | SuEfE | B | B
Ao L ELEIRF , HVSSOP 23 3040 A/A
LB, VQFN-HR $f2% 3050 A/A
1.6A < loyT < 8.6A 5 +5 %
A Err | HIVRELBIE T 0.4A < lgyt < 1.6A -20 +20 %
0.2A < lgyt < 0.4A -50 +50 %
Offsetiprop | IR H HL AN IPROPI _Ef2ii i |lout = 0A 15 uA
BWipropi |IPROPI P4 B FHL 7 A6 I FEL 26 FY) 7 IPROPI b IEAMH 2R 45 - 400 KHz
Vipropi_Lim | IPROPI L[t Py 34 A7 H 45 55 \%
ITRIP = 3b001 & LVL2 1.06 1.18 1.3 v
ITRIP = 3'b010 ( X SPI ) 1.27 1.41 1.55 v
3 ‘ ITRIP = 3011 ( ¢ SPI ) 1.49 1.65 1.82 v
VitRiP_LL E;ﬁ'&%ﬂﬁiﬁ%ﬁﬁ% TR TOFF e = 35100 o LVL3 178 1.98 2.18 Vv
ITRIP = 3b101 & LVL4 2.08 2.31 2.54 v
ITRIP = 3'b110 & LVL5 2.38 2.64 2.9 Y%
ITRIP = 30111 & LVL6 2.67 2.97 3.27 v
TOFF = 2'b00 ( X SPI ) 16 20 25 us
orr TRIP 5 - Sl 1 TOFF = 2'b01 (SPI). {U&EF T HW 24 30 36 us
TOFF = 2'b10 ( 1 SPI ) 33 40 48 us
TOFF = 2'b11 (1L SPI) 41 50 61 us
6.5.9 id i fr# (OCP)
SH WRE M BAME | uBE | BKE | B
OCP_SEL =2'b00 (SPI) , {G&EH T HW| 24 48 A
locp Hs |l E it AR BRI B OCP_SEL =2'b10 ( {¥ SPI ) 18 36 A
OCP_SEL = 2'b01 ( X SPI ) 12 28 A
OCP_SEL =2'b00 (SPI) , {G&A T HW| 24 48 A
locp_Ls [ &AM b A3t o 30 bR OCP_SEL = 2'b10 ( X SPI ) 18 36 A
OCP_SEL =2'b01 ( 1¢ SPI ) 12 28 A
SR A ] LSVCP_SEL =2'b00 (SPI) , (L& T 45 6 73 us
tocp | ISTARIFHIAR IS 1] TOCP_SEL = 2'b01 ( X SPI ) 22 3 4.1 us
FEFARY AR 7] TOCP_SEL = 2'b10 ( 1% SPI ) 1.1 1.5 23 us
PETR AR IR 7] TOCP_SEL = 2'b11 (1 SPI ) 0.15 0.2 0.4 us
6.5.10 ;3 #KfR¥* (TSD)
2% WA BAME | MEME | BORE | B4
Trsp IR WTIELE 155 170 185 °C
Thys WS Wi 5 30 C
trsp PR WTHTIRIE I 1) 10 12 19 us
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6.5.11 Hi R #%
S8 AR BME | MEUE | BONE | B
VMOV_SEL = 2'b00 (SPI) , EH T
HW %2 33.6 37 \%
Vvwov | LTHIT S VM SLIE B VMOV_SEL = 2'b01 ( i SPI ) 28 31 v
VMOV_SEL =2'b10 ( {X[E SPI) 18 21 V
Vumov_Hys | VM i JEiR ¥ 0.6 \Y
tymov | VM i IEFILRUE ik b (] 10 12 19 s
Vymuy | TR VM RE BIE 42 45 v
Vymuv_Hys | VM R IR ¥ 200 mV
tymov | VM RIEHURIERK I [A] 8 12 19 s
VMpor paLL | #FFREN POR BT VM HH & T HW A1 SPI (S) 5 3.6 \%
VMpoR Rise | #1FIB H POR B ) VM HLE & T HW A1 SPI(S) L5 3.9 Y,
VDDPLOR—FAL 24N POR A VDD HJE EHF SPI (P) #U = 35 v
VDDF’:R—R'S SRR H POR I VDD R EHF SPI (P) #15 3.8 v
Vepuv | IR I Hgr 5 KO A Vym+2.5 \Y
tepuv | FEAT AR BRI KIS 1] 10 12 19 us
6.5.12 S E I
BH WiRF A | mvE | o | Bkl | B
KBRS LH (OLP)
Rs enp  |OUT % GND RUHIBH | HuiA6  g J 1 kQ
Rsym  |OUT Z VM [¥HBH |, K4 Iy i 2% 1 kQ
Ropen s |OUT 2 GND ¥HIBH |, Kl AdFes | SHE M 64 2% 2 kQ
ROPEN_HS OUT £ VM (1 s FH s Y ARSI G S 4 B 2 s V\/M =13.5V 10 kQ
VoLp RerH |OLP Pl AR B M FL T 1y 2.65 V
Rolp pu  |OLP H#fili] OUT 2 VDD A # B AR | Voutx = VoLp_rern *+ 0.1V 1 kQ
Roip pp  |OLP HiiE OUT % GND {193 FH B | Vourx = Vorp_rerL - 0.1V 1 kQ
MR SPI 5 - ZiFRZELHT (OLA)
Ipb oLA L‘E@ﬁf@}ﬁﬁz,ﬁﬁrﬂ OUT % GND Ky 01 10 mA
- VR FRR
VoiLa Rer | FIT OLA ) VM [y b s 5 if 0.25 v
6.5.13 R E KK E
172 H iR BT
28 R BAME | MEUE | BRE | B
tReTrY | E BHIKS) & H BN [E] ks [ N BB A EIR ( RETRY ) 4.1 5 6.1 ms
tolear | AU FELE A BhiE B AT s AT 1A | R SR B E O IR ( RETRY ) 85 200 us
toLEAR TsD | AT T 1 H [ BhiE bR I JE R E AT I IR | R S R BB O ( RETRY ) 42 6.7 ms
6.5.14 BESHSEITA BHAE S
I T HPEI 915 5
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R 6-1. PESHFEPT (Ro ya) MHIREES - EHF

L [A]?)
BT e Rosn oI BATKIE VR ( PWM ) © i
0.1s 1s 10s ER 0.1s 1s 10s HiR 10s BER
DRvgtaz-a1 | VIV | 66 124 | 169 | 334 157 | 15 | o8 7.0 8.0 5.3
DRV8143-Q1 |HVSSOP| 5.0 98 | 147 | 317 167 | 1.9 | 97 6.6 8.2 5.2

(1) ETHEEL, K 40mm x 40mm x 1.6mm 4 )z PCB - TBJEM/ZMH] 2 2R , WEZMEH 1 =4, HadfLasfL B

0.3mm , 412K 0.025mm , /NS FLIEEEA 1mm.

(2) f£ 85°C HBGHE T , M4l A 150°C bt e/

(3) INHEFEHFE (IPR)
(4) AT A ZCHBE AL T OCRIFE

PSW = VVM X |Load X fPWM X VVM/SR , EEP VVM =13.5V , fPWM = 20KHz , SR = 23V/|JS

(1)

6.6 SPI Bt P E R
BAME | BAE | BRRE | B

tscLk SCLK /N () 100 ns
tscLkn SCLK i i Hi~F I ) 50 ns
tscLkL SCLK i f A% F~F I 1) 50 ns
tH_nscs NSCS i = HL~F- i (1] 300 ns
tsu_nscs nSCS i N & B i (i) 25 ns
tH_nscs nSCS i N R¥FHT [H] 25 ns
tsu_soi SDI Fir NE 4 15 B I [ 25 ns
tH_spi SDI ¥ N EE AR REHT R 25 ns
ten_spo SDO Ji Fi 43R i (1) 35 ns
tois_spo SDO £ H ZE 3R H ] () 100 ns

(1) SPI(S) %5 : SDO LRI [A{X1E SDO M F# N SpF WA, 5 SDO LAA 20pF i , SDO LM & AFEASMIILE | X2 S
B SCLK e (a3 n 25% , #Eifi ¥ SCLK i RAEIR #1745 8 MHz. SPI (P) L5 ANAEAE LR il o
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| thinscs | tsunscs
! |

nSCS /)/’__\\k\
|

tscik

|
|
|
I
|
|
[P »
i »

|
SCLK ______Jy”———\\___J/”——*\\___J/”___\\
| | | |
|

tsoLkn | tsoLkL
|

|
|
|
|
|
|
|
|
! |
H ! H |
+ T + |
SDI DON'T CARE I MSB : ! : LSB DON'T CARE
I ! I

1 tsu_soi : th_sor |
R Pt

,
tois_spo |

X Xo

I

SDO HI-Z

e — -} — L
f—
f—

|
|
|
|
|
1
I
|
T
|
f
|
|
|
|
|
SDO propogate point ' I I

iﬂ‘ﬁ‘ﬂ: ¥ Write Command
executed by device
SDI capture point
4= \J
& 6-1. SPI S /TR g X
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6.7 JTRBIY
AFTULH T AT PWM s P9 38 ITRIP 1875 5 1) 857 20 1 T SRR
6.7.1.1 B AHEH
- —> -
= =
1,2 J‘ 3 4,5,6 7 8,1 J‘
4 \ 4 / 4
/ \ / AN
1 2 3 4 5 6 7 8 1
Isense NOT OK:
i toeap_tsore toeap_Lson ;
VM + VD(FET BODY DIODE) ; —
)
~VM /. 7 ] AN
Nl 0,
~SRyson tep_Lson :SRHSOFF 0%
Accuracy not ccuracy not
applicable applicable
High side recirculation
SRLSOFF Slew rate controlled by Low Side Driver (SR.son & SRisors)
10%
ouT Il T GND
>
tPD;LSOFF
“fPWM” @ duty cycle “1-D”
IN | A
. |
4

E.g. High side load, OUT is switching

&l 6-2. ELA7 = U FRAE 3R B L T SRR
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6.7.1.2 LI EEH
T T
,_|
‘—m—‘ Em—‘ rm—‘ [ LoD | —>
5,6 8,1

/ \\ /—*ﬂ/’/ * \

Isense Ok Isense NOT OK: Isense Ok

ouT >3 : VM

taiank
Low side recirculation
Slew rate controlled by High Side Driver (SRyson & SRusorr)

10%

SRLSON not applicable acy not aj pplLs%FF
. -GND L :
. ~GND - VD(FET BODY DIODE) N 4 ! ‘; /
toeaD_HsoFF ©» | toeap_wson!
trp_Hson
“fPWM” @ duty cycle “D”

IN »;

/

4

E.g. Low side load, OUT is switching

B 6-3. BA KM FEHERR 8% T KB

6.7.2 MR
6.7.2.1 HW /&
t\INAKEUP _EEESEL_
E - TReaDy > i
NSLEEP ‘ LJ
i <+ tcon ™ i
nFAULT E E
H E nSLEEP RESET
é o N - < Pulse ACK
K] 6-4. HW E -5 M ARERARAS AR J5 2R e
M) S o A R g A ] RS R AR
10 : $EHHIEE - nSLEEP B A0y i~ LUAES S ne it
ot ERAENERIRAS - BT AR R A A ( ARRRIRAS S5 R )
o 12 #8F - nFAULT BACNCHESE |, DL 45 7 280 O & il AT i AE
o 3 BAFNIBIRE - MIEG L TE R
. t4 (2 JE RIS ) &H8% - R H nSLEEP & A7 ki DA\ %8 e fig
. : B - nFAULT B B A7 4F A% nSLEEP E ALK RN . 23454 TR MRS
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-
-

\J

TreaDy

N

/ VVMUV_HYST
\ VMeon nse A Vmuoy
Ivr _|

POR_FALL

Internal
nPOR treser

—> -
SLEEP=

" 1'b1 l—-l
- tcom >

nFAULT |_

pulse ACK

to
t1

(o]
&l 6-5. HW B 5 M b B B RENURE R

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 JSIWMERERTA] ) : #E5lE% - R nSLEEP ALk LA A Z4F  H

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

6.7.2.2 SP| &

t3

< N
-

CLR_FLT

twakeup cmd
—

A*

\J

TReaDY

nSLEEP RESET

nSLEEP

N e ool

nFAULT

CLR_FLT

< . CmMdACK
had

t0---------
t1

- Pl

& 6-6. SPI (S) 25 MRIRIR S MR 5 ZRHURE i

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 2 4 i
t5 : 244F - nFAULT B B ALVE X nSLEEP S A7 Bk A« B4 TR DRSS
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VM

Internal
nPOR

nSLEEP=
1'bl

nFAULT

N\

A

TReaDy

»
|

a

/

VVMUV_HYST V
VMUV

AN

CLR_FLT

cmd

l

-t

>

t0

tl

o~
-

e IHIE] A S AN G TR A S

VDD

Internal
nPOR

nFAULT

o
-

K 6-7. SPI (S) 15 M\ L B ERFHURE 3% 3

t0 : B3E N EBIRZS - POR AR#E A #E LDO ( BT VM ) 2% A 1o B Avr

t1: BENERIRZE - POR R PIEE LDO HL 14 & 155 1 B B AL

t2 : 834f - nFAULT EANMRHSE | DLIRARREE 467 2o Otk & 00t 47 S

t3 : BN ERIRES - V1AL e

t4 (2 JEHMTERTA ) - 4088 - Fid SPI & H CLR_FLT dy4 LIifiiA s L
t5 : 2o - nFAULT W BALME % nSLEEP S A KM RGN . S b TR HUIRAS

»
|

-

treapy

<
=]

n
-

CLR_FLT
cmd ACK

VD DPOR_RISE

VDDpor_raL

CLR_FLT

cmd

L

(=]
-

i
+

(s ]
-

e IHIE] A S AN G L TR A e

© 0 SHFAERIRA - POR R4 VDD ( AMEHYR ) b B RS L E AL

t3

K 6-8. SPI (P) 15 M LB ZEAFHUIRA I3 ¥

ot FENERRA - POR AR4E VDD ( AN IR ) bR 0 521 L T B AT
© 21 8 - nFAULT BAONRHE , BUAMeBE F fin S0 Sl s it AT il (5

t4 --mecfeeemeeeenea e —

t5

CLR_FLT
cmd ACK
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o 13 BWAAERIRE - WA TE R
o 4 (2 JFMAERERTE ) fEHIEE - @i SPIRH CLR FLT M4 LAl dsfF i
o t5 1 B4k - nFAULT HUY B A7 /E %t nSLEEP & A7k BRI . 281 4b TAHLIR A

24 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DRV8143-Q1
English Data Sheet: SLVSG63


https://www.ti.com.cn/product/cn/drv8143-q1?qgpn=drv8143-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRD8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRD8A&partnum=DRV8143-Q1
https://www.ti.com.cn/product/cn/drv8143-q1?qgpn=drv8143-q1
https://www.ti.com/lit/pdf/SLVSG63

I

TExXAS

INSTRUMENTS DRV8143-Q1
www.ti.com.cn ZHCSRDSA - JANUARY 2023 - REVISED MARCH 2024
6.7.3 Wi R N RS
6.7.3.1 Hi{i#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————@

B 6-9. XFHER ( RETRY ) BEBEMHERMN (24 OUT BHEIRE |, 4 XERM K4 OCP 8- )

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 iFFRE

X1 SPI #l HW 2 5 2 44

nFAULT

I(VM)

CLR_FLT CMD (SP1) /

I

nSLEEP RESET PULSE (HW)

tOCP tocp
—»>

IOCP

ILOAD

IVMQ

i
+—

T

o~ )
+—

T

<
+—

t5
t6

———External short to ground fault——0
& 6-10. RAYAF ( Latch ) WEMERM (24 OUT B ERE |, 4 7ERMIA£K OCP &R )

KHBF (LATCH ) BB 1 E KA 5%
1 RAAMER A
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 : B BRI o
t5 ¢ 5 a8 & Y CLR_FLT %4 ( SPI 15 ) 5 nSLEEP RESET Pulse ( HW %15 ) . nFAULT # 50 B f7
FE . REIEFIELT.

PR SPI LS - RS RIFEIAF , BEEIKH CLR_FLT #ard- A ik.
TR, W R X A B S B0 I OCP #keAt il , IPROPI 5] G 4k 4 -1 % Vipropy Lm HLHE LAR R IS0
P, FIBSAE T o X0 T HW (H) BS540 50G F A7 3 i i Wi 7 5 A e X 40 1K

6.8 HLAVRHE:
40 20
—— LS FET - VOQFN-HR
37.5] — HS FET - VQFN-HR 15 N
35| — LS FET - HVSSOP
—— HS FET - HVSSOP T 10 ]
32,5 = T
g P £ ° —
E 30 -~ | —_—
0
8 275 7 £ [ s =
2 = 2 &
E 25 ~ o >
i ~ ° T
e 7 g -10 =
22,5 - g |
20 < -15 //
17.5 -20 //
15 25
40 20 0 20 40 60 80 100 120 140 160 02 03 0405 07 1 2 3 4 5678 10
Temperature [°C] Load Current [A]
B 6-11. Vywm = 13.5V i} Rys_on M Ris_ on SBEZH | & 6-12. Vyy = 13.5V B Ajprop) ARIRES V AERHE
FIR R M AR &R
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LS OCP Threshold [A]

42

40
38

36

—— OCP_SEL=0

34

—— OCP_SEL =2
—— OCP_SEL =1

32

30

—_—

28

26
24

22

-40

-20

0 20 40 60 80

Temperature [°C]

100 120 140 160

K 6-13. LS OCP R{ESEEZBIKIRXAR (Vym =

Temperature [°C]

& 6-14. HS OCP RESHEEZ [MKIXR (Vym =

DRV8143-Q1
ZHCSRD8A - JANUARY 2023 - REVISED MARCH 2024
38
\\\
36
_. 34
< -
S 32 — OCP_SEL=0
o —— OCP_SEL =2
2 30 —— OCP_SEL =1
£
!
[}
O 26
2
24
22
20
40 20 0 20 40 60 80 100 120 140 160

Temperature [°C]

13.5V) 13.5V)
3.1 5
- — VM5V
3.05 — — 4.5| — VM 13.5V
3 — VM 25V 74
— 5 — | 4 — vmasv 4
g% T Y
= 29 VM 5V ! 74
5 ,es — VM 13,5V T, /
£ = — VM 25V g 7
o
2.8 — VM35V 3
s 3 25 v
2 275 g
IS — 2
» 27 — /
2.65 == |_— E ——
|_— I /
26— 1 —
255 05—
40 -20 0 20 40 60 80 100 120 140 160 40 20 0 20 40 60 80 100 120 140 160

Temperature [°C]

& 6-15. FFHLRE T VM BRI BRRSEEZ KX R

& 6-16. REERAT VM LR R SEEZ AKX R

100
—— SR =3'b000

90 [ — SR = 3'b001
T go|— SR=3b010
= —— SR =3'b011
S 70— SR=3b100
g —— SR =3b101
£ 60| — sr=3b110
he) PR —
5 5 SR = 3'b111
3
9 4o
@
5 30
(2}
3
g 20

10

0

0O 10 20 30 40 50 60 70 80 90 100

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

K 6-17. T HS BEAEHK Vyy = 13.5V i , PWM i
R 5KHz FHIRK S 58 S 2 R R

100
—— SR =3'b000

90| — SR =3'b001 //
T go|— SR=3b010 /
> —— SR =3b011
S 70— SR=3b100 7
g — SR =3b101
£ 60| — sr=3b110
o PR —_
5 5 SR = 3'b111
3
© 40
o
5 30
(2]
3
2 20

10

0

0O 10 20 30 40 50 60 70 80 90 100

Input duty cycle [%] on IN pin at 20 KHz PWM

& 6-18. F-T HS BIEHK Vyy = 13.5V i , PWM 5
F A 20 KHz FHUB R S S8 G2 FRR R
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100
o0 | — SR=3b000
—— SR = 3001 72
T go|— SR=3b010 /
> —— SR =3b011 2
S 70| —— SR=3b100
g —— SR =3'b101
& 60| — sr=3b110
Rl R =
S 50 SR = 3'b111 <
S 40 | |
hel
S 30 I
>
é 20 7 |
v/ |
27 [
0

0 10 20 30 40 50 60 70 80 90 100
Input duty cycle [%] on IN pin at 75 KHz PWM

&l 6-19. FT HS FE3R Vyy = 13.5V B , PWM 35

N 75 KHz HUAK 5= SIMA SZE 2 FKx R

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

N

0

N

/7;/ Y
/

10 20 30 40 50 60 70 80 90 100
Input duty cycle [%] on IN pin at 125 KHz PWM

& 6-20. T HS HEIFK Vyy = 13.5V i , PWM 3l
FN 125 KHz FIB K S S S ZE 22 I\ K%

&
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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. ThEE T HER] - HW B 5

7.2.2 SPI ® &
SPI I MMELS - SPI(S) RS A1 SPI (P) 45 | 4R AR

30 R 15 Copyright © 2024 Texas Instruments Incorporated
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. . . Full Bridge load
High Side load to VM Low Side load to GND ) g )
(Using two DRV814X devices)
VM
PSM Gate Driver -
Vyep SNS =
Charge S
Pump A’I:—‘g 2
HS L
| Internal g . ouT -—0
LDO & Bias | [€> Voo nk
=< .
Supply )
Monitors LS 2 :
GND !
Oscillator = -_— a
g §
Q @
(©)
= €—»{ Thermal Shut Down (TSD) | '
= €] Over Current Protection (OCP) [ prva1ax |--'
»”i A .g)
(O [€»| Load Diagnostics (OLP & OLA)
RnFAUL%
Digital IOs [ |nFAULT I
IPROPI
ISNS
) Ll

& 7-2. ThEE T HER - SPI (S) &5
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. . . Full Bridge load
High Side load to VM Low Side load to GND ) g )
(Using two DRV814X devices)
VM

PSM Gate Driver -

Vyep SNS 2

Charge o]

Pump P

HS
» < "’I;T> . our <+,
ias Voo _;_ '
2|
Supply Sl
Monitors LS 214
GND !
= = o
g 3
8 e
< [€ >» Thermal Shut Down (TSD) '
-"é'.’ <«€—»| Over Current Protection (OCP) [[orva1ax |-.'
O |[€«»{ Load Diagnostics (OLP & OLA) |
RnFAUL‘%

Digital 10s [ nFAULT

| ISNS

IPROPI

& 7-3. THEE T HER] - SPI (P) &5
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7.3 FeMEULEA

7.3.1 SMETCHE

7.3 Y 7.3.1.2 WEHEEH TS AN T
7.3.1.1 HW /&

£ 7-1. HW B S 488 o3&
Tofk Bl i
Cum1 VM 0.1uF. ik ESR W% 843444 % GND. #iE fiE )y VM

AMK A AR IELRE GND |, 10 pF R , HUE RN VM, ARSI GRS . 55 BHhE X
AR
HH 500 - 5000 Q 0.063W HLFHIEHEE GND , AR T #2414 ADC i, WRAH %

Cvm2 VM

Riprop IPROPI ITRIP A1 IPROPI Zhfig , 1] LUK 5| B3 % GND.
CiproP! IPROPI AIEH 10 - 100nF. 6.3V HIZF £ % GND ,%mt'r% 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 RAERE , TR EE R ) GND 5% 0.063W 10% HFHERE GND. %55 SR —i,
Ritrip ITRIP IR E | JFH B # %) GND 57 0.063W 10% HFHERZE GND. %S 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 R E KIS oER
Tob E:] 2L
Cum1 VM 0.1pF. % ESR MIZ A #ER % GND. HiE kN 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 HIFHER:ZE GND , HAKET4=413% ADC &M .. IR FHFE

CVM2 VM

RiproPI IPROPI ITRIP Al IPROPI Zhfi¢ , o B 31 M4 % GND.
c IPROPI WL 10 - 100nF, 6.3V A S GND , LUIE ITRIP U130 . S ity (OCP)—
IPROPI o
N FEAULT HE AKQ - 10KQ . 0.063W Fhi i ISR R b 2s il WA A nFAULT 154, sbol
NFAULT PLAT 3% GND SRR FF 7%
Cvop VDD 0.1uF. 6.3V. it ESR W% A 2245 GND. X{UEF T SPI (P) 5.
7.3.2 ELHFHE

DRV814x-Q1 Z 7 #:4kimit 5 [ DRVOFF F1 IN $2& £ 7 B (1 X0 5| gy H 25 5h1] o

E N\ A 252 100% 85 PWM SR 34 1 i A5 Bk 58 IR ) (PWM) BLEAS 5. AT CAERNH VM Z B #s AR 5|
fEE . BRINIEOL T , nSLEEP F1 DRVOFF 5| i3 5 B A W N b Al bR e BHES |, DURR ORI 3 8 o v FEL
o IN G BA W R RHAS

FETF RN LR R AR FET Z (M54 | 12882 8 304 O 75 A S AU IXIN 8] o % 7P 5 T P9 FET Al
VRIS SR Bt. ToRG MBI o 127 S OR T BAT B MIAEXIN a] , [R]IN CRAESCA o 5 HL -
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Bk
1. SPI BVS kit SPI_IN A A7 284 E A ] . 1 S 24745 - 51 Bz
2. X SPI(P) #1S | i Zm&4E %% H i nSLEEP %1] , BN nSLEEP 5l#l. fENHE , th4& =&
nSLEEP = 1. 34 VDD > VDDpgg H-FI | $5H %4 %K.

TREOR THHERHIRZER. ARPEWY , SRS 1,

xR 7-3. BHIE
nSLEEP DRVOFF IN ouTt IPROPI B RS
0 X X i FHAS TG LI RHR
1 1 0 P TG L AL
1 1 1 HWSHRWIRE LR TG HL Gl
1 0 0 L T Birr
1 0 1 H®@) ISNS(™ BT

Ik 7 L (VM — OUTx — Load)
WA A ITRIP W5 3EA 2] ITRIP HESF , I OUTx 72 [F &2 i 18] A sl o “L”

M
@)

7.3.2.1 F /774 - 5 HI#ER) - (R SPI 25

W SPLIN F7ESR4HE , SPI B 5 o vri@Eid SPIIN F/E8s 4 € F 7267 S_DRVOFF. S_IN 4% B
Mo AP AT L@ IER 1414 S5 N COMMAND 7577 38 71 (1) SPI_IN_LOCK 7 R A8 1M 75 17 45 -

AL, BT A SPI_IN 2577 2% rb (6 I 2577 88 AL AR AN B N 5| B )i 48 S/l & 2 M BT IO E . 62
#C BE T CONFIGS 2547 3% 5 B 3% A7 K 58 i o

+ DRVOFF_SEL #1 IN_SEL

R T AT E ST P A AR EER | Har A XA S . XA AL T

o AN = 5 NEREE R SPI_IN 25473847 ( WX CONFIG4 ik #47 = 1'b0 )

o HEHA = 5 NSXRK) SPIIN AR ( tn S M) CONFIG4 i%&#% 47 = 1'b1)

WER , RIRTh A 75 24348 nSLEEP 5] .

AN P et 7 R ECENE BRI N R PR
K 7-4. FIEE - BIHEHIR B

CONFIG4 : SEL
w0 ﬁzxx"- 31 B SPLIN fLiRA R
DRVOFF {4704 | DRVOFF_SEL = 1’ DRVOEF 4t s DRVOFF % | PRYOFF 3 =1 ‘EE‘S_DRVOFF bit =1 %
i oo 2

(03 B DRVOFFEfEL " | DRVOFF#M | S_DRVOFF=1b1 (% DRVOFF 3|3 aT i

(2 B IN.SEL=1" b0 | IN- Ahiskghaiitss S_IN %k IN S Hh 5 8 A
7.3.3 BB EE
ARFNET HFBRIRECE |, 4 H P sEaE R 38 FH5IHC B 2514
7.3.3.1 [E##% (SR)

SR 51 ( HW %45 ) 5 CONFIG3 ZFf7-#5H1[1) S_SR 7 ( SPI BL5 ) whyE T IRah dst th 1 i R R 48 . X759
FUREBAAL PWM FFOCHURE | [ 2 EM — 32k *FTAEAFALS | SR 2 6 2B |, 1fii SPI A58 8 ik
B 0T RURGE , E R R R H DO T B R AR L VM B ARIE A2l i GND BRI R A . AR
HAARE] , i6S0 “ e #2 b m O A B AR A T RS HCR 1 iR RV A
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#1E

SPI B 5524t 7Rk A B (SSC) Thag |, ZIhaefi H ~1.3MHz = /1 B8 ECKs N 4R35 28 4 4 [ Ge L
PIEY B+- 12% , INTTEAZR A i d e i . AR 2S5 A R AT 4 (SSC) Thik .

7E HW RS SR 5] JIFE 28 4F b H s M ARHIR e i 5 w0 s A0 3R (a1 B84 . i@ AT 1A, SR 32 ..

76 SPI A5y | K SPIES AT A, el L@ 5 N S_SR frBam B i e R4 B . I e S B ek ke
7.3.3.2 IPROPI

ZESELE IPROPI 5] i _E4E 5% 1 H I B0 T e A EE B R0, e i i i, v T SR B AT Y . SRR A T 5 A A
K e BHERAG I 2612 , B TN RGERF . BRIR RS AR Z R .

Zgs F 1B I T 2 T A 1 I B IR B AR FR A SRAS I B R . IXAE , MBS AT (ML) I, REEM
VM — OUT — Load /Bl 5. 1a) =M F it . IPROPI 51 il A 4Bl it , 5 81 Aipropr 4 BN IR A IE LE 4
FHR

lipropi = IHs [A] / Aiprorpi

HNT =B HEIE Viprop) , IPROPI 5] JHl0A 5% £ B 4h 5 B FH 28 (Ripropy) FFFEM . X FE B AT {5 B AR H04% e 2%
(ADC) ¥ 73 i/ N Riprop FELFH 2% _E 1 PEHEAT I & o AT LUARHE S o i T G 28 FEL IR 15 Ripropr FELFHL2$ 1
KN, LRI H] 2% ADC AN B .

7.3.3.3ITRIP 1§75

%R T e i N B R R R T Th R, L E TOFF I a)yk . X 2@ IPROPI 5| F ) o £ 5 i
ITRIP ¥ B A 5 1 3% v B R R AT BBk 58 8 . TOFF s8] [ 52 X F HW 452 30us , mix)F1#iFH CONFIG3 %
743 TOFF_SEL fiift) SPI &% | iZA [RIfC & 7F 20us 3| 50us 2 [H].

JaFJE , ITRIP H5NAE )8 A HS FET FF H.o] LT By AN A /ERH . EXFEN T , 24 IPROPI 5| /)
HUE I ITRIP % 8 RS FE RN, P FL A 1 70 P 2 s | AT DA S A -

+ OUT =L, TOFF B a] [l &

1
M NGNS T A FR 0] XS W RS A\ AE TOFF I [A] 4 A A2 284k , T TOFF I [8] 4 360 4 6
IR i R A S ERBE R

IPROPI ISNS High Side Current VM
Sense
Riprori ;
V(IPROPI)
-

F 3

ITRIP__ 3§ impedance Estmator | V(ITRIP) = ¢+—OUTX
'''''''' :._._.:." (HW variant) E '2
Rirrip . ® J ;
+ -
SPI (SPI variant) <------» Digital Core > ——GND
K 7-4. ITRIP i
I U A BCE R R
ITRIP regulation level = (VITRIP / R|pRop|) X A|pRop| (2)
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ITRIP regulation active
—FF T ™

Itrip Z
lout

L]

— <+ <+ <>
torr torr torr

E.g. with low side load

[ 7-5. % TOFF ITRIP HJ%E

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 0B . SPI -S4t 7 5H4mfi B . FRXTIHT 7 a4

R 7-5.ITRIP F

ITRIP 5| S_ITRIP FFAE8 4L Vitrip [V]

Riviiors 3'b000 A FH A
Rivi2oFs 3'b001 1.18
iGN 3'b010 1.41
FnT 3011 165
Rivisors 3'b100 1.08
RivL40Fs 3'b101 2.31
Rivisors 3'b110 2.64
RLvL60rs 3111 2.97

fE HW RS 18t ITRIP 5B SE ORI, 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.

&
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 S | DIAG 5112 6 24 B . MIEHRMARE , TELSE T HEE.
#* 7-6. HW 5 ) DIAG &

DIAG 5|
REPRESSHT PR B 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 e S WD AR A0 B I B . S8 AT HIIR] | BB S2 B

7.3.3.4.2 SPI & &

X+ SPI 15, CONFIG2 #f7#sH S_DIAG /& 2 % & . MIEHAIAR , TRALE T HAEE.
& 7-7. SPI 21 5] DIAG &

S_DIAG fiz it JLIES EATRE
B REPRALHT FERE LW IPROPI / ITRIP B
2'b00 25 ] P p— |
2'b01 A HF ST FIFARI 5
2'b10 ] T P
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 R AIZHT

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 A#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 SR B . (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 7-6. RFPRE (LIR ) 28

R To b7 5 5 a7 5 K OLP A& ME{ER IR 7-8 FIm.
R 7-8. (&M AFHIRERFSHTR

VRt PN OLP %8 OLP_CMP %3
DIAG 3[fil | S_DIAG fiz | nSLEEP | DRVOFF IN ouT CMP REF E# PR SRR
LVL2.
2'b01 1 1 1 R % L H H
LVL6 OLP_PU OLP_REFH
LVL3.
2'b11 1 1 1 R V. L L H
LVL4 OLP_PD OLP_REFL

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

iUk 7N OLP & OLP_CMP ¥
DIAG E|J#l | S_DIAG fi. | nSLEEP | DRVOFF IN ouT CMP REF E¥ Tk ik
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

& 7-7. FBRE LW

7.3.4.5 VM 11/E B YI#%

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
8
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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 YA
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| Jii k= B
* HW 1 SPI(S) #%5 : RFE I NEIKXKE
o {GEAT SPI(P) M5« S ABF % B 2 18] ) SN Al it B
o HER, B R T VM REFAERIKE SN, S tretry/tcLear B THITER
7.3.4.7 AR IEL T
o BRE  BiT
o HLEIATEME -tk VCP 5l L B AR T B Vyepuy WERBIE , HIFS:AGEL tyepyy , WEAME] VCP
NP
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 #E K17 (POR)

o BRRE A
o HURIATRME G248 s iFE 2 VDDpor paul BA T HAFEER A teor , B AR KA BB AL, X85 1Fit
ITREE AL,
o BRE
- K nFAULT 5| BIEGH B A7
- OUT A
- IPROPI 5| Ay = P A
- HULHVEKE 2| VDDpor rise HFRAERS , SHERSATERBERIAAML , RN nFAULT 51 B B AR IR |
PO LR AL S SO P (1S M ERES ) .
© HW FI SPI(S) 5 : iXELME 2 H9 VMpoRr FalL 71 VMpoR Rrise » PINIZHE HLE2AE N5 VM BLTESRAS
o DGEHT SPI(P) 5 ¢ IX UL {E 4 ELE MU 2] VDD 51 H S ( VDDpoRr raiL A1 VDDpoR RISE )
o WSRO aRAEAR , AR [T TR Bh A MR B (4 A1 F R A 1

7.3.4.9 FEfF4EK
HIBATIRE T, BENRAERDEREZ DTN | SEHRYE DL 56202 20 o B Eh 2% 121 o
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F 710. FHRERE

4 R&E%
P PR HR 5 4 1
M - DRVOFF 2
WL HARY (TSD) 3
iy (ocP)™ 4
VM KERI (VMUV) 5
WA N 6
JAR ITRIP {735 SEHL A & PWM $2ii] 7
VM AR (VMOV)®@) 8
AR R JE (CPUV)@) 9

(1) BERAAEAEMIULSEHRICT OCP WM , SFEAFTIA OCP 4 (545 tocp ), TIAS A T RERE NS At SR AR 55 LB IR K tocp I T8] LA
JA FIXT OCP A il -
(2) fEARGIF , RPN “EREE” | FOVILSIR S A & B OUTx KA

7.4 JRFE - (IR SPI &5
7.4.1 SPI &0

SPI RIS RN T . 4 LFEZHE , HTRERMARE. THESE , U EEZHIE . SPI EAMRE R
Tigfy , HEEREH g, BATEE O (SDI) T 16 S dlmk , Bl 8 fian4 (A1) J5ER 8 fifidE (D1). HATH
P (SDO) FH FAULT_SUMMARY “F71 (S1) JE iR & 775 (R1) dali. i 77 N AL H Ay 217 0] 1 27 A7 2%
B, Mt 5 ANmS, WAZE. K 7-8 JB/r T MCU F1 SPI A& SR sh 2% 2 18] I 5E 77 51

nSCS

Al D1
SDI
SDO

S R1

& 7-8. SPI (¥ - #rdfE “16 £ir” My

R 5 2 LR 2648

* 4 nSCS 5l M m H PO | DA IR H P48 & PR, SCLK 5 IS Z A .

o fEFZIA], nSCS 5| BN g A v B

* 4 nSCS 5| g h Jym B P , SCLK A1 SDI 51 il _E AT (5 5 200K ik 2% | I H SDO 5| jilAb T = B A IR

o B4 SDO EMHEAE SCLK 1) ETHS FALHE | i SDI _EABHE 23 -7E R J5 1Y) SCLK F FEUS EAfi .

o AR (MSB) e A .

o AU TIEER) 16 A SCLK R, breEMiFIH S A B R, 8 |, T EE “n” ADNIME S R% s |, 20
#4716 + (nx 16) I~ SCLK A , HEHEAHR. BN, A hiE R (SPI_ERR) , WH 25 N#EE |, | 2%

7.4.2 FrifEm

SDI #INBHE R 7K A 2 7347, BPL kR
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s WMATFEH (HF)
- MSB fifgnmizssy ( % FhrdEmi , £2B15=0) .
- MSB 5542 WO , farni s B A NEE (2 B14, BA =0, &£l =1)
- JGER 6 Mbkfr | A[5:0] ( £z B13 % B8)
o BT (BT
- B AT REE D[7:0] (2 B7 £ B0 ) o X iEREUERE |, XEATIEE W EASE , T 5 NERAE
XA S AT 5 AT S F A R E R A .
2% 7-11. SDI - Fr#Emiig =
TR KA
[A B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

B 0 Wo A5 A4 A3 A2 A1l A0 D7 D6 D5 D4 D3 D2 D1 DO

SDO it #HE rF KA 2 AT, B A& A K
s REFW(EHFN)
- 2~ MSB Al e (B15. B14=1)
- DUF 6 ik B M2 75 47 4% (B13:B8)
o MEFIA (BAF)
- AT (B7:BO) Y BUR AR B S A A T U AT AR (WO = 1), B S N2 BB AN A 74
T ElE (WO = 0)

£ 7-12. SDO - HrAEWIRE

R&EFH W
fz | B15 | B14 | B13 | B12 | B11 | B10O | B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | Bt BO
g |1 1 |FAULT | VMOV VMUV | OCP | TSD SE'§E D7 | D6 | D5 | D4 | D3 | D2 | D1 Do

7.4.3 HT&A4MER SPI D0

B Z B ER RS, W CME AN T A e . A SRAEAVE A0 TE BRI R OL T 2285 “n” DS R
w1, BAEXT nSCS JI A H K BEHIZI “n” AN 1O 51 , Wl 7-9 Frx. SR, WA ARG E |,
A M 2% nSCS ZeitoRiEL L asft. & 7-10

DRV8x DRV8x
Master Controller l Master Controller 'Jj
SPI SPI
Communication Communication
cst s >
MCLK MCLK# LIJ
SPI MO SPI MO
Communication WL ’L DRVEx Communication = ’L DRVBX
cs2 o JSCLK S 1SCLK
SDI
SPI SPI
Communication Sbo Communication
nSCS
& 7-9. ANMERIZGTEEERT K SPI #:4E & 7-10. fE 2G5 TEEERT BT SPI #4E
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7.4.3.1 JHTFZ R B ILEED

AN ER—A MCU #HT @SR |, ] DR 2GR BN B Bz a3 F , DI GPIO i b . B 7-11 JRoR 1%
AN B SR, Herp DA IR OB RN SR “n” WE N 3. DL R ik 2 A LAESE 63 A28,

C M-SDO . SDO1 C SDO2 . i SDO3
M-SDO SDI1 SDO1 SDI2 SDO2 [ —»{ |SDI2 SDO3 [ —
SDI1 . SDI2 ] SDI3 M-SDI
! ! 1 ! 1 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

SN AR
©JEF2x 0+ 2

Bl 7-11. Z54E%E SPI #4E

KFREOLR | #5088 K% SDIRERH LA I (120 Bl 7-11 F11) SDI1 ) -
« 27753k (HDR1. HDR2)
© “n” AFIIMAT, SRR B A Tk ( ABIH ) A3 A2, A1)

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

LA AL IR, Pl ol DU A R8s (12 Bl 7-11 B SDO3 ) -
o IAFEAMPRE TN, DR b B AT Sk (Al 83, 82, S1)

« {1 (HDR1. HDR2 ) Z Wi RI%M 2 F7ikrk
o 3AEATIRE T, DA REE P RO s TSk ( AFIH N R3. R2. R1)
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brsk 7 RIS EE SPLIEGE IR B MR R 7 . S FXFEANTRAL , FekFH B0, 1 10 Frk.
Bk (HDR1) A& 364 /MR BBUNE B N5 2 NO 2 6 7, T 2nseith s s |
7-12 fion. BN 2 v B AT %R 63 N asE. AR EEE =0, HX &S5 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

& 7-12. drkFS
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

REPASRE T, SAF AT DL E AL THE P 38 — AL E , Ml HDRA 575, &40 mT AR B rh e i 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 A s - IR SPI Bl5
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 & iras

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.

R 8-1. AP & e
S [
s B 7 $z 6 $z 5 fr 4 fir 3 fir 2 iz 1 Az 0 32 §
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_LOCK[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] (" RiE F @) 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=AR"H ( BLALK R4 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 #7455 ( Htii: = 00h )

IR B P a7 ek
s DEVICE_ID f&
DRV8143S-Q1 BAh
DRV8144S-Q1 CAh
DRV8145S-Q1 DAh
DRV8143P-Q1 BEh
DRV8145P-Q1 DEh
8.1.2 FAULT_SUMMARY #7758 ( #ii = 01h ) [E 4L = 40h]
IR P A AT AR R
A FE e i BAL 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 7B B <viil =LA B
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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i FRB KA g=fna BB
3 OCP_H R Ob 1b FK/n~7E OUT L& M FET ( #4% % GND ) AR T ki
2 OCP_L R 0b 1b FRAE OUT ERMRM FET ( 358 VM ) ERINE 7 gk
1 OCP_H R Ob 1b FoR7E OUT Ll FET ( JmikZ GND ) LA IS 7 idif
0 OCP_L R Ob 1b FIRAE OUT LRMEM FET ( 3% VM ) LRI T i
8.1.4 STATUS2 #f7%% ( Hulit = 03h ) [EfL = 80h]
R IEI P AT
fir FE KA y-ga P
7 DRVOFF_STAT R 1b A 7R DRVOFF Bl IFPIRAS . 1b KR iZ 5| RS e T,
6. 5 PNt R Ob AT H
4 ACTIVE R Ob 1b FoRBMHAE T B17RA (Bl STATUST HIfL 4 )
3. 2.1 R R 0b pNEIpE|
0 OLP_CMP R ob BEAT 2 e WRIRAS 2 17 (OLP) LU i
8.1.5 A4 B A% ( Hult = 08h ) [EAL = 09h]
RIEFH P wfraR.
fir FB e y-4ia BB
7 CLR_FLT RIW Ob TR MR A - BN T LA 25 77 28 PR T ORI B nFAULT 514
6-5 FSTE R 0b AHTH
B\ 10b LAESS SPI_IN %5179
4-3 SPI_IN_LOCK R/W 01b X\ 01b. 00b 5% 11b LIgisE SPI_IN 757783
SPI_IN ZFFf7a Bkl vdlise .
2 FSTE R 0b AT H
5 10b LIgHE CONFIG #1728
1-0 REG_LOCK R/W 01b 5N 01b. 00b 5% 11b LISt CONFIG Z475%
CONFIG #F 78 BI R B .
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8.1.6 SPI_IN #7738 ( #htk = 09h ) [E4L = 0Ch]

IR B P a7 ek
A FB RH =LA B
7-4 ANiEH R Ob AT H
3 S _DRVOFF R/W 1b SPI_IN K452 DRVOFF 5 Bl 530 25 A7 28 601 S 0 25 A7 4% 5 I — 5
2-1 NI R 10b AT
0 S IN R/W 0b SPI_IN RER IN 5] B 8025 A7 20015 S0 27 47 2% 5] I — 1
8.1.7 CONFIG1 #F77#% ( Hihk = 0Ah ) [E4z = 10h]
R[ELH P #7835
A FE 3 LA TiBe
7 EN OLA RIW ob E:)\jb DAHFH%I??%%?TE@%E%Q%X&MUG TEMA T |, GRS R 2k 25 OLA.
- 2 % DIAG —i.
ffiE T VM 3 T2 Wi R{E
00b = VM > 35V
6-5 VMOV_SEL R/W 0Ob 01b = VM > 28V
10b = VM > 18V
11b = VMOV 4
4 SSC_DIS RIW 1b Ob : J& HI RSN Eh g
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 BN b DLV s S C B DA s I B (1 SR 7 T e I 2 4 A A
SN 1b DL M N E v VMOV R (AR E 75 ) s s B 2w A7
1 VMOV_RETRY RIW 0Ob E
YT SPI(P) AU |, BEATIEH ] VM R RSl B FR) e e S5z v o
0 OLA_RETRY R/W 0b BN b LR S N B OIS ATIRES T I i S e Y B AR, 75 U W S B 2 B AT

8.1.8 CONFIG2 #7##% ( Hulk = 0Bh ) [E 4z = 00h]

A EIPEE Y P
50 X R Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DRV8143-Q1

English Data Sheet: SLVSG63


https://www.ti.com.cn/product/cn/drv8143-q1?qgpn=drv8143-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRD8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRD8A&partnum=DRV8143-Q1
https://www.ti.com.cn/product/cn/drv8143-q1?qgpn=drv8143-q1
https://www.ti.com/lit/pdf/SLVSG63

13 TEXAS

INSTRUMENTS DRV8143-Q1
www.ti.com.cn ZHCSRD8A - JANUARY 2023 - REVISED MARCH 2024
A FR B i gL A Yi. B
7 SPARE RIW 0b P
6-5 S DIAG RIW 0b FEAAIER - 7520 DIAG %
43 R R Ob Rl
2-0 S_ITRIP RIW 0b ITRIP 1 FRLE - 25 ITRIP %

8.1.9 CONFIG3 #7748 ( Hulk = 0Ch ) [F4L = 40h]

R [E]FH  AFAEAR

iz FB By B L]
T ITRIP FRIEF T TOFF (8]
00b = 20psec

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

5 s R 0b AT

4-2 S_SR R/wW 0b JEERRCE - S0 15 7.3.3.1

1-0 SPARE R/wW Ob Tk

8.1.10 CONFIG4 & {73 ( Hukik = 0Dh ) [E£r = 04h]
WRE P FF AR

fir FB RA e B
Tk RS DN A R I 1)
00b = 6usec

7-6 TOCP_SEL RIW 0b 01b = 3psec
10b = 1.5usec
1b = f/ME (2975 0.2us )

5 A& R Ob ANHTH
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DA B b=yt =20 BiH
T g P e A
00b = 100% & &
4-3 OCP_SEL R/W 0b .
01b. 11b =50% % &
10b = 75% W&
DRVOFF 5| il - Zi {7 #5184 4 & ( SPI_IN REUEHR )
2 DRVOFF_SEL RIW 1b 0b = gk
1b=5
1 SPARE R/W 0b T
IN 5l - ZA7 282 4 (( SPI_IN REn )
0 IN_SEL RIW Ob 0b = ¢
1b=5
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9 7 FH A St

#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 MAER

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 B HE
SGE T AN TR A R R PR R S
£ 9-1. MBWMER

. R B
8 B BERRE | AR T ITRIP
LAY | 9 DRVBTAX it il i e FILAKO)
W HEREAD | # DRVBTAX 14 1 il O AR
BB (D o
s OND DRV814x 15 T Kt i
B N DRV814x it 151 R , AR %

(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 I/Os
(can be shared)

) | Controller 1/Os
(can be shared)

to Controller 1I/0O

9-1. {EEIB & T RAF > DRV814X-Q1 BfF &t
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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

J—

Controller 1/Os to Controller 1/0

(can be shared)

solenoid

to Controller 1/0O

9-3. {HEE B/~ T 18§ DRV814X-Q1 23441k Ul 51 2k i LA ¥R b

9.2 LN A
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 .

- SPI(P) %5 - AN@&EH]

- HW (H) 15 - BIMER T BRIRThAE | 5] st 2 b . AEMBR ] | 2] 28 75 Bk A A ik ( g7y

fi 2 30us , S THKR treset ME/ME tojeep L7 ), LABHIAARDR EHL.
* DRVOFF 5|l

- SPI(P) f1 SPI (S) M5 - Qi RANGE 2L I B DhBE , ADRF LS| BRE R AR AT AT 52 A7 o

7
* IN 5|
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- SPI (P) f1 SPI (S) Bl'5 - iR R A A7ae 4, tes] ] LLEH: 2 H Pl (R RS .
« NC 5/}
- FTAE S - ST DUR R R S B R AR
« OUT 5|
- FRWAESEL E AL BN OUT 2| GND [ RLZE 284NN PCB 258, LASEEL EMC H 1.
+ IPROPI 3| i
- FTEME - s R T WIRATE ITRIP 841 IPROPI ThEE , A LK IPROPI 5| I 1 4%
HoF . G #UON/N %S (10nF £ 100nF ) #0 PCB 2],
* nFAULT 5|
- SPI (P) 1 SPI (S) #4*5 - M=tk 2 niE Il nf MCIRES B AF A8 LT A 2 i1 B .
* SPlHAG|
- SPI(S) #1 SPI (P) A5 - # A\ ( SDI. nSCS. SCLK ) 5 3.3V/5V H P34
+ SPISDO 3| i
- SPI(S) #{*5 - SDO £ JR¥EE nSLEEP 5| HHLE .
- SPI(P) 115 - SDO <:iR¥EF VDD 5. # 25 3.3V H-Ffla$ M NS | @l BP0 88 R
It 53 E LB
+ CONFIG 5|
- HW (H) 45 - in Bk % GND FI s FHAS HOF | A 75 2 e P 23
« HF SR. ITRIP. DIAG 3|t LVL1 F1 LVL6

0

=
9.2.1 HW # 5
Vee ) suool Vee
everse
| SSOP HW Prtectod ook SSOP HW | SSOP HW Reverse Supply
= o Protected Input
optional (5 Device 1 Device 2 2 e
ADC ptiona 25 IPROPI 5 5 IPROPI 110 nSLEEP 5
VCP vCcP VCP
R,
i PPPPPP [ Lo |Gl | nSLEEP |2 4 Lo
o 2l nSLEEP w1 L i : o DRVOFF
6,7,8,21, 6,7,8,21,
5 10 +—2 DRVOFF 22,23 lemz 2223 BIRYEIA? < 0 *l'N
- O Cown nFAULT |22 4 , Cumr
3 7o) nFAULT l l ) 6. apch-ortonaie ) o l
4 P DIAG [} =2 ER ‘‘‘‘‘‘ Voo I
DIAG % "
= R% — S E o wiF 2 nFAULT  ouT
E Bl TRIP OUT Heraa LOAD femoms OVT ITRIP T—%5 =z ) 18.19,20,
O =, % 9,10,11 910,11 'Y S o DIAG 9101
(@) gRump 5 Y e SR |1 '§_ (@) Roms é
g- s 12,13,14, 12,1314/ RSR% § A1 ITRIP
Rsr f GND 15,16,17 15,16,17| GND gR IIIII
; i 12,13,14,
o N 1 : g HER onp [iatsy M faND
IN B RSR% 1
1o} 10 3N
Full bridge with two half-bridge devices HS / LS load with half bridge

& 9-4. AN FFFEE - X HVSSOP #3EH) HW £ 5
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VQFN-HR HW
Device 1
IPROPI vop
nSLEEP VM

DRVOFF
nFAULT
DIAG

ouT
ITRIP
SR

GND
IN

Reverse Supply
Protected Input

57 — 57
1 LOAD I
6 6

VQFN-HR HW
Device 2
VeP IPROPI

nSLEEP
DRVOFF
nFAULT
DIAG
ouT ITRIP
SR

GND
IN

Roiac;

Rsg

Optional (7)

VCC
|
o) S
110 2
o 3
& o
j Optional (5) 2
O ADC|-s"
= ikwww Veo
[ o) RnFAULTE 1
=
O "
O Rowe i_
E 13
TC“levf
2 12
8
R f
o) L

VQFN-HR HW
nSLEEP VCP
DRVOFF

VM
IN
IPROPI
nFAULT ouT

DIAG

ITRIP

SR
GND

Reverse Supply
Protected Input

6 vM GND

4

DRV8143-Q1
VCC
|
ADC Optional (5) 2
Riprop
10 3
[~=aaTe] 2
w Vee
:,l /o anuug 1
@)
o 11
E wef |
O E 13
O gk.mpf
E_ 12
© Rex f
1o =
110

Full bridge with two half-bridge devices

v

HS / LS load with half bridge

9.2.2 SPI &I &

& 9-5. LRI R E - KA VQFN-HR #f2&/ HW 2 5

SSOP SPI
Device 1
IPROPI VGP

VDD
VM
DRVOFF
nFAULT
SDO
SDI ouT
SCLK
nSCS GND

IN

Reverse Supply
Protected Input SSOP SPI
Device 2
i ° IPROPI |
c r VCP
Cvcp1 VeP2 VDD |24 Logic
T T VM Supply
67,821, 67,8.21, 4
2223 lemz 2223 DRVOFF
G I I nFAULT |22
SDO it o
— 2
28 =
18,19,20,%18,19_20, out SDI =4 5
9,10,11 9,10,11 L iEE
SCLK =5+
12,13,14, 12,13,14) 5 §
15,16,17 15.16.17]
1 : GND nSCS
IN P iia
L]
'
'
L]
.

VICC
Logic 24
Supply
110 Optional (2) 4
Optit I (3] 3
5 o) ptional (3)
:l' Optit I(5) 25
ptional
ADC
2 ime Ve
- o) anuug 26
=2 Optional (6)
o i 27
O !
! =
iSEE 2
B
iPy £ 28
. >
1) 3 :

SSOP SPI

¥l VCP

DRVOFF
VM

IN
IPROPI
nFAULT ouT
SDO
nSCS
SDI GND

SCLK

Reverse Supply
Protected Input

5
1 Cuer

CVNM

+ 3

18,19,20,
9,10,11

12,1314,
151647 VM /GND

Vee
|
ADC Optional (5) 25
iR.puow
Logic 24
Supply
5 110 Optional\(/zc)c 4
j e} anuug 26
O - Optional (6)
c ! 27
E IS
=2 E - 28
o iP £
O i s
i z
1o} s 2
o b :f’.".a'.(ilﬂ.-.
/10 Il
/o _Z)fn_n_;il(tl)
L
‘ :

Full bridge with two half-bridge devices

HS / LS load with half bridge

& 9-6. LRI I JRFRE - % HVSSOP 33 SPI (P) B5

t

o
IS
<t
Eg

56

S
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Vee " Sumnl Vee
Vers U]
| VQFN-HR SPI brotected Inpux VQFN-HR SPI | VQN-HR SPI Reverse Supply
Device 1 Device 2 Protected Input
Optional (5) 2 8 8 2 Optional (1) 3
ADC P IPROPI - . o IPROPI 110 nSLEEP  \cp
lCVCP‘ vcpz_r 3 Optional (2) 9
10 b-leOptionati) sf o -ep w L o NSLEEP -- 110 DRVOFF
9
o o |-ie?ien2l). o] pRVOFF lemz RIRREIAF | o e ol o) o f
E R EVCC Cym1 1 L
s 1 nFAULT | o .
= VO it omiey | MPAVLT = apcl-ghien2®) 21 \propy
O -1 14 14 o Ripropi
e W SDO SDO [=ten = E
|_ H 2 © |— \ nFAUI 1 FAULT ;
% E P+ _% 13 sDI ouT Er |I LOAD |I 51 ouT SDI &4 -g— % e Optional (6) paas our
H £ £ i 14
' s 12 2 H. SDO
© il = -§ SCLK SCLK |4 'E;‘ © : 2
vo [Hiks— ' nscs g L * | anp nscs U8 iS5 " nscs
1o ...:'"_n:'.‘a)n_Lo_ . 1 : Py 2 1 | spy onp 18 VM /GND
10 H z
10 i IN F=Hia i s 2 P 1
o s :
HHE ]
v e v
Full bridge with two half-bridge devices HS / LS load with half bridge

& 9-7. S RUS AR - KA VQFN-HR 33 SPI (S) 25
9.3 FLJRMISCE

Zas B AT FEM 4.5V F 40V BRI FIR S (VM) BN ISAT . BUE RN VM I 0.1uF B LA 2 L AU
I RESEIL BRI E . 34k, WZILE VM S _ETCE — RN R R R A A -

9.3.1 HiE KA EAFRIIR/D

B KRB LA AR IR/ LIRS R Gt et P I E AR . BA R AF R RS A N, H R A
BRI T IR

P R AR B T 2R, B

o HHLARGTHT S R HL

o YRR AR AT R AR K AE T

S R S I ] L1 Ed S G

o ATERAZI LR BUR

o EARHRALRE (ARIER. TR BRI ) .
o HALEIEh T

HLENT FEUL OS] 2R 48 2 18] AR PR ) 17 A B LT AR AR R R . IR R A KR B A RN, RGN AL
HL IS AR OR BRI K B L A SR B A A R KRR E i, LR R GRFFARE | JF HAT AP S 44
PR

Bl R Peft T BUE |, (HFRZHAT RGP BURE & R/NE A B AR
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Parasitic Wire

Inductance
Power Supply Motor Drive System
r—-——=——7—77 | i T T T T T T
I I I
I I I
I I I
+ +
I <_> I | — N Motor Driver
I I I
I
| | 2222 | GND
| I I / \
I I

<7 Local IC Bypass
[ I | Bulk Capacitor Capacitor
I I I
L — — — — — —— s e e —————————————— — —

&l 9-8. SR FR IR ) FE L IR B) R G i Bl
RAEREAGODUE BN T TR, DAE LR R AL 620 IR HR L
9.4 fiJF
9.4.1 fi JR{EEE

fEFAUE koY VM. HEZZE DN 0.1 uF (1% ESR B 55 % LA 2K BE> VM 51 BI55 B it . X Se s g R R
FIRESEID VM SIECE | Rl B 5 A 5] 2 s 2 L =4 GND 5

i S AN IR B A A R G vy HL AR AR o UL IR O v 5 0 P {8 1) RS AT R 4 R A AT ey LIRS AR I
EEERELNRATRETE , R AV PCB ZHUd L. XA IR MR /> 7 EOIF U VF AR R A 48
£ P NGE R

£ VCP 1 VM 3| JHZ [8]JE — MK ESR P A #S . IZHAEMSKIAMEN Y 1uF |, #UEH KN 6.3V, KMy X5R
5 X7R.

XFT SPI(P) #FALS | FTLMEH —MEFEHA N 0.1pF K ESR M 6.3V 553 Bk B4 3544 VDD 5l 5% i = 4%
Hh.

9.4.2 A [~ B

TEERT AT 5 25388411 4cm x 4cm x 1.6mm. 4 |2 PCB (i Jmnfil. fEix 4 2, FETRHE 1 E S
EAEF 2 #E A, N B HRIR RS 1 S E4A , RadFLASFLEAR N 0.3mm |, BEARE N 0.025mm |, B /it FLIR] BE
N Amm. 514 VQFN-HR $513E ] LR A E AR /S . 4cm x 4cm x 1.6mm 75 6.5.14 BT 2RU0046 5 .

VEE PR R & TR VQFEN-HR #2551 DRV814xQ1 S F 14 bR 4 o
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&l 9-9. i /%l : 4cm x 4cm x 1.6mm , 4 2 PCB
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s PACKAGE OUTLINE
DGQO028A E PowerPAD" VSSOP - 1.1 mm max height

SMALL QUTLINE PACKAGE

PIN 1 INDEX ARE

2 Y

272 TYP 01]c
rE - —— 26X[TE) (& [0A]C == SEATING
28 r

-
i
i
i
i
2% i
i
i
I
q
_t i
=1 ="
o 0.27 N
28X 017
[ [01@[c]a]s]

EXPOSED
THERMAL PAD
14— =15
— —
—] / ——
—] 1
—] 1 — T
—] — / /
492 [ — '1
430 — 28 — GAGE PLANE / :[' 1.1 MAX
—] —
—] — —f—{
— — E J L L 015
— or-g 0.00
DETAIL A
o — —28 TYPICAL
| 163 ]
1.01 422500061 0312020
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
ASME Y14.5M.
2_ This drawing is subject to change without nofice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. No JEDEC registration as of March 2020.
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EXAMPLE BOARD LAYOUT

DGQO028A PowerPAD™ VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
(2)
METAL COVERE NOTE 9
BY SOLDER MASK OLDER MASK
SYMM DEFINED PAD
28X (1.4) T——‘ ¢[ /_S /— (R0.05) TYP
x1 A
J_[—_|—| | | Y, -
28X (0.3) i | | %
- IS
: A i s
26X (0.5) — i !
©5) | ! N *
SYMM | | | o
(L_____i_%_fg_&_i_[;l_:_]_t NOTES
b Ll %
1 C) I
IR R
==
! e O |
| |
__________ |
@oT1vP L*—l* (0.55) i \—SEE SOLDER
@) . MASK DETAIL
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
METAL UNDER SOLDER MASK
SDLDEEE“?SE—\ ETAL SOLDER MASK\ / OPENING
.. _________ I
| | |
EXPOSED METAL: $“$ $i --------- kE)(POSED METAL
0.05 MAX 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED
{PREFERRED) DEFINED
SOLDER MASK DETAILS
422000001 032020

NOTES: (continued)

6. Publication IPC-7351 may have altemate designs.

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

8. 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.

9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN

DGQO0028A

PowerPAD"™

VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:

SCALE: 10X

t— (1.6.3) —
28X (1.4) SEMM
28X (0.3) I. (RD.05) TYP
l | AT S S -
:!:J o o i 26
1
i N e
- —— ! o | o E
|
— 1
1 ! l
1
zﬁX{{J_E}j CO o | ol &2
i | !
[ |
SYMM i |29 | %
—= ——i—~r-,=—+—:—r--;—— =—— {(492)
= TES
i I i
gl
o 1P |7
| I !
! I
=5 B
o o B R T A G
1
uC_ ) Yo 1 o] 15
___________ ]
| |
| EE TABLE FOR
METAL COVERE (4.4) = DIFFERENT OPENINGS
BY SOLDER MASK FOR OTHER STENCIL
THICKNESSES

100% PRINTED SOLDER COVERAGE BY AREA

STENCIL SOLDER STENCIL
THICKNESS OPENING
01 1.82 X 550
0.125 1.63 X 4.92 (SHOWN)
0.15 1.49 X 4.49
0.175 1.38 X 4.16

42200004 0312020

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded comers may offer better paste release. IPC-7525 may have altemate

design recommendations.
11. Board assembly site may have different recommendations for stencil design.

K| 12-1. DGQ28A : HVSSOP(28) #}3& &

Copyright © 2024 Texas Instruments Incorporated
Product Folder Links: DRV8143-Q1

English Data Sheet: SLVSG63


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8143-q1?qgpn=drv8143-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRD8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRD8A&partnum=DRV8143-Q1
https://www.ti.com.cn/product/cn/drv8143-q1?qgpn=drv8143-q1
https://www.ti.com/lit/pdf/SLVSG63

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 23-May-2025

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 ©)
@ )
DRV8143HQDGQRQ1 Active Production HVSSOP (DGQ) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8143H
DRV8143HQDGQRQ1.A Active Production HVSSOP (DGQ) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8143H
DRV8143HQRXYRQ1 Active Production VQFN-HR (RXY) |14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8143H
DRV8143HQRXYRQ1.A Active Production VQFN-HR (RXY) |14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8143H
DRV8143PQDGQRQ1 Active Production HVSSOP (DGQ) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8143P
DRV8143PQDGQRQ1.A Active Production HVSSOP (DGQ) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8143P
DRV8143SQRXYRQ1 Active Production VQFN-HR (RXY) |14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8143S
DRV8143SQRXYRQL.A Active Production VQFN-HR (RXY) |14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 DRV8143S

@ 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.
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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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i3 TEXAS PACKAGE MATERIALS INFORMATION
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www.ti.com 19-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
DRV8143HQDGQRQ1 |HVSSOP| DGQ 28 2500 330.0 16.4 55 7.4 145 | 8.0 16.0 Q1
DRV8143HQRXYRQ1 [ VQFN- RXY 14 3000 330.0 12.4 33 4.8 12 8.0 12.0 Q1
HR
DRV8143PQDGQRQ1 [HVSSOP| DGQ 28 2500 330.0 16.4 55 7.4 145 | 8.0 16.0 Q1
DRV8143SQRXYRQ1 [ VQFN- RXY 14 3000 330.0 12.4 3.3 4.8 1.2 8.0 12.0 Q1
HR
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www.ti.com 19-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8143HQDGQRQ1 HVSSOP DGQ 28 2500 353.0 353.0 32.0
DRV8143HQRXYRQ1 VQFN-HR RXY 14 3000 367.0 367.0 35.0
DRV8143PQDGQRQ1 HVSSOP DGQ 28 2500 353.0 353.0 32.0
DRV8143SQRXYRQ1 VQFN-HR RXY 14 3000 367.0 367.0 35.0
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RXY0014A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

PIN 1 INDEX AREA /

b
o

0.100 MIN

-

. y
(0.130) 4 j

SECTION A-A
TYPICAL
1 MAX
b4 e W
05 j .
.00 229 1.475
2X 11275
1'5 _ 1 »‘ t=— (0.15) TYP — (0.2) TYP
S i i 6X (0.4) TYP
1.35 65 T Q%J 1
! | 0y 01
‘ 10X g5
065} ———p — Tl ar AEOERE
| 0.050)
LT F—  — T ——
————— > q
***** —D-> ‘ d i 10X 8:2
***** 1% ‘ @107 q}%%ﬁ@
PIN1 ID 1@ @ ‘ @ o
(OPTIONAL) — | ,j L 10x05
2 a 03
o o 10)
£

4226096/B 03/2022

NOTES:

1.

2.

All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
VQFN-HR - 1 mm max height

RXY0014A
PLASTIC QUAD FLATPACK- NO LEAD
o
2 B5°gs
S Soi <
11 ‘
W 10X (0.6)
(215) — - — - o
1 1
(1.625) — - | ‘ 10
(R0.05) TYP | C:j { 10X (0.25)
(1.125) —- ‘ ‘
(0.625) — ﬂ} ‘ CD — 6X (0.4) TYP
,,,,,,,,,,,,,,,, L __
(0.05) [ ‘ L t;t
PKG(E (0)lt7 pp— ’7’,4@,:ii
,,,,,, e T
(20.2) TYP VIA ~ 6X(0.25)
(0.65) — - —
(-
(1.35) — -8

(1.8) —-— -

|

|

|

SOLDER MASK —
OPENING

METAL UNDER /

SOLDER MASK

2X (3.4)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 18X

0.05 MAX 0.05 MIN
ALL AROUND ‘Tﬁ VETAL ALL AROUND ‘Tr METAL UNDER
f SOLDER MASK
|
|

(
e
(L

EXPOSED /8\ SOLDER MASK EXPOSED N SOLDER MASK
METAL OPENING METAL OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
LDER MASK DETAIL
SO S S 4226096/B 03/2022

NOTES: (continued)

3.
4.
5

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

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

TExXAS
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EXAMPLE STENCIL DESIGN
VQFN-HR - 1 mm max height

RXY0014A
PLASTIC QUAD FLATPACK- NO LEAD
!
_ C _
o) o)
s558 8.8 ©s55+9
cees 2€s gSecco
U |
4X (1.6) i W ‘ ‘ ‘
(2.15)777747 ‘ i 10X (0.6)
(1.625)—1@3 H
(R0.05) TYP !
N H L ox (0.25)
(1.125) —-— [+ H
(0.625) ——5} H — — 6X (0.4) TYP
(0.05) —— S 5 =l
R AR - Lex (0.25)
[ s B )
(0.65) — - ——- 71P74

METAL UNDER
SOLDER MASK

-~ 2X (1.575) ——|

SOLDER PASTE EXAMPLE

BASED ON 0.1 mm

THICK STENCIL

SCALE: 18X

4226096/B 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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GENERIC PACKAGE VIEW
DGQ 28 HVSSOP - 1.1 mm max height

3x7.1,0.5 mm pitch SMALL OUTLINE PACKAGE

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

4226530/A
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PACKAGE OUTLINE

™ .
DGQO028A PowerPAD™VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
PIN 1 INDEX
AREA
5.1
27 TYP
f 26X
o — —28
ﬁ :
— —
— —
— —
| — 1
7.2 — —
70— —
NOTE3 —— —
| — 1
— —
— —
— —
14— az:i
" g 15
0.275
5] 31 28X .165
2.9 [ [o.1®@ [c]A
SEE DETAIL A » c[a]s]
x" —_ \
, H [owT
\ |
L ‘,/ j
2X 0.45 MAX
NOTE 5
14— 15
— —
| E— — —1 I
— —
— —
GAGE PLANE .
— — 1.1 MAX
494 [ — T e e e +
430 [— 1 # F;
— " — o X’ 0.7 L 015
—] — 0°-8 0.4 0.05
—] % DETAIL A
— L TYPICAL
THERMAL
— —  pap
1I— —28
. 165 |
1.01
4226237/A 10/2020
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. No JEDEC registration as of September 2020.

. Features may differ or may not be present.

(G20 w N
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EXAMPLE BOARD LAYOUT
DGQO028A PowerPAD™VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(2.2)
NOTE 9
e (1.65) —=]
28X (1.45) SYMM METAL COVERED
28X (0.3) (LL BY SOLDER MASK
L e SRR -

ol ([ Jes SEE DETAILS

(R0.05) TYP

26X (0.5)

(4.94) (7.1)
NOTE 9

SOLDER MASK
DEFINED PAD

i

©@0.2) TYP
VIA

‘ L e \

(4.4) i

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X

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

=

|
0.05 MAX AL EXPOSED METAL oo i L EXPOSED METAL

ALL AROUND
NON-SOLDER MASK ALL AROUND SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4226237/A _10/2020

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
DGQO028A PowerPAD™VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

~— (1.65) —~]
BASED ON
28X (1.45) 0.125 THICK METAL COVERED
28X (0.3) STENCIL BY SOLDER MASK
N SR SIS L[ o8
f i ! !
! L 1
R0.05) TYP/% N N S
26X (05) Li] O I s
! ! [ 1 |
== |0 | o
| | %
1 (4.94)
SYMNL,,‘ [;>7+‘7;>4,77777 BASED ON
T C I &
i ‘ STENCIL
3 T
% [ %
i |
I C ——
-
i |
L ) ‘ 15
| SYMM ! SEE TABLE FOR
‘ ¢ DIFFERENT OPENINGS
| | FOR OTHER STENCIL
| (4.4) 1 THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 12X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.84 X 5.52
0.125 1.65 X 4.94 (SHOWN)
0.15 1.51 X 4.51
0.175 1.39 X 4.18

4226237/A 10/2020

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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