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CFG_CRC_ERR F R A B I BT 1 e ev ettt e et et e et et e ee et e e e e e et e et et e e te e e e e e e e e e e e e e easeneeneeneeaneaneaneenaen 76
Changed Sl T & A7 A1E T HLES BALABEIIIEIT covvriieee et e e e e rr e e e e enn e 77
Changed 5 br i a3 -5 Hl # R 2 I TESUR T #8 RIS AT RS B T3 RE A RS T 79
Changed TEAHRE A FEECR T AL, B4 Wi, WSS RSSOV, PUEBERIET (i 80
YN [s =Y R eF R0 v a2 80
Added 7E ZARE H o0 IR T A SRR B ALRASFHEAITI BIST MIBEIR ..o 81
Added TEIZWRRE oI THERE, LA BIZE S WRIRES THATF3) LBIST BT HFEH BT EF ... 81
Added TEJFZPIRE Hor RN T AR, DA BAZETE SRS T AT T30 LBIST I8 /TH fFEH IR FI ..o 82
Added TE =R TR T RS, LU BT AR S 80N 2 A RSB T BRI A o, 83
Added T _EHEAL (NPOR) BB DA B I8 4T 0 vvveerieneene et e e et e e et e e eenrenen e e eaeeeteeneaneneananrenes 83
Changed fE # FIRE bR my i R e 7 SPI &SR STAT[2] A1 STATIO] BEHH cevvvieiiie e 85
Added TE AR E bR EF TR 55y RN T HRE, DA AHAL SPI W ..o 85
Added 7E ZF 77 A5 B FB 5> AN TSPl F A7 AR B AV BUE (SW_LOCK Ai74) B3 eveereiiineerin e, 86
Added TE &7 fE A Lt 35y AN T G RTEIBAT LBIST Z MR FF 7 88 2 B WI A N BIME A o, 86
Added 7£ SPI #r4-% 1A WR_CAN_STBY NN T8 KiZ a2 e W 5 00h B2 IA oo, 87
Deleted 7£ SPI #r$-#& Tk T 5% WR_SAFETY_BIST_CTRL fir4 FE R {2 Wi ANE SRS T A4 W Re k4=

o] I s P 87
Changed 7E 84N % Hol SAFE_CFG_CRC ¥ 7 SAFETY_CFG_CRC, LM#i{fi B 47 88 2 FRARFE—2L......... 87
Changed 7E DEV_CFG2 #F /725 R T HAER AU, PUBIZRARIZAT v 91
Added £ VMON_STAT 2 #7#% ifsfin 7745 % VDD5_EN = 0 Iif VDD5_UV IEATTEM IR v, 93
Added 7E“SAFETY_STAT 1 Zif748” % [a)45 ¢ VDD5_ILIM A7t B VBRI TR .o, 94
Changed 7f SAFETY_STAT_3 #-/7#% ¥ T D[5] NRES_ERR. LBIST_ERR. ABIST_ERR. LBIST_RUN
FIABIST_RUN 172 B e ete e et e et e e e e e e e et e et e e e e e e n e e e r e e e e e e e e e e e e en e e en e e en e e en e e eenneenns 96
Added 7E“SAFETY_STAT_3 & 7#8" KA IR 7 NRES_ERR B oo e e e eeeas 96
Changed 7E“SAFETY_STAT_4 & B M T SPI_ERR[L:0] BEHH civuiniiiiiiiie it e e s s ee s en e 97
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+ Changed fE“SAFETY_STAT 4 ZF7F28" 8 T 7 LOCLK B ceuinii i ir e e e e e e ee e e e e e 97
« Changed 7E“SAFETY_STAT 4 FEM"EH B T MCU_ERR AT cev i ee e ee e 97
+ Changed 7E“SAFETY_STAT 4 ZFZ#4"%£ ™+ BT WD_ERR fiifl NRES_ERR 7, VLB WIIET covvveeniivinenennn, 97
+ Deleted fE“SAFETY _BIST_CTRL 2 fFa3 ", MR T 4% WR_SAFETY_BIST_CTRL 74 fiER YA Wi FlTE
P17l N e s e L= NG i1 99
+ Changed 7EiZEdEF oK SAFETY_STATUS 2 BN SAFETY_STAT_2, ISEHL 8 v, 99
« Changed 7£“SAFETY_CHECK_CTRL #if##s &%, T T NO_ERROR £ #iH, DU MR TEIIEMHT ..o 100
+ Changed 7E“SAFETY_ERR_STAT # 74" &% ¥ 27 ERROR_PIN_FAIL U v iieeeeeeeeenee 102
« Changed 7E“SAFETY_ERR_STAT Ziff#s R HAT Tk, DL IR WD_FAIL AZTEBH oo, 102
« Changed B HdEE ¥ ERR_CNT H %y DEV_ERR_CNT[3:0], PLSEFIAZ —3ME oo virnveieens 103
+ Added 7E“WD_TOKEN_FDBCK Zf£as" %1, [ #il ¥ 7% TOKEN_SEED[3:0] HIMIE ..oevvenieiiniiniinnns 105
+ Changed 7£“WDT_TOKEN_VALUE Zi{7-#8" R T T WD_FAIL_TH 18 PASEEL — 8 .o 106
+ Changed 7 WD_STATUS # 774% RN T B XIEF ANSWER_ERR FZHIIEIR .vvee i 106
+ Deleted fE“WD_STATUS A fEas &4, MIBR T U7EAR A Q&A A Z BV R B 17 I T/ % W
fATFEER WD_CFG_CHG (it B I IR e eneniiiet i e e e s e et e e e e e e e e e e et e e e e e e e e e a s e ea s e ea e eanennenes 106
» Changed 7E“WD_STATUS #7748 & Hik T TIME_OUT 17 #i8H, LAB BB UIERIZAL oo 106
+ Added 7E£ WD_STATUS & £F#% LHilsin 1 il AR ) ANSWER_EARLY 73847 i, 106
+ Changed 7£“SENS_CTRL ZF788 R H B 207 VDD_EN ITEH] ooriiii it ea e e e 107
« Changed 7E“SENS_CTRL ZifFas"& 0 T 207 VSOUTL_EN BITEHT it iieeeeeeiie e ere e e e en e eeans 107
o TEAMANHE B, BT AR EHEBAEZENRRERIETERIREI 109
o {E VDD ZEMEFEHIAS S4B T B B AR A 2T R IELII oo 111
o fEN 3.3V BEE A 6V f i R VDD3/5 Bl & 1 VSOUTL FREFLL PERGE A3 G B ACHT 2= 308 70 i B 1 e P RS 4 %%
S I R 132 PP 113
o £ MM VDD5 2 5V FA R OV Fi i EREFED B ¥ VSOUTL SREFLE PEREE 250G B ACHT 2 3R 4y ) B 1 L BEL 28 4 25 06}
B IR 1 g =2 PSP 114
o fEIEEREFEIACFHIE (FROLABV FH) B VSOUTL BREFZE M A5 HGBACH A R4y v il B 7 R B 38 2% 25 X 4
T 3= 115
o Changed FSFEH B T BRZEAN DI ettt a e 116
« Changed S8 T BE MCU FHEH 5 Q&A 0 F A T 1R 1 AFRTEE AR 119
« Changed S SIF M B T A & MCU FH R 5 A0 R & T FRAE BB TE I AR o 120
o Added ZE7 /a7 4 AN T “ D) HFRBORPGLRIIE BT oovviiii 124
N N I W o = Ll o i 7 P 126
I N s s G =0 = e = a5 126
Changes from Revision E (July 2015) to Revision F Page
DI Yo [o [ Ye B B e o | I i P 22
o Added £ UEETAANE FHIRITT“GND = PGND BEH ©.iiriiiisi e e s e e nn e 25
«  Changed W7E #1751 £ %S 1.3a K VBAT_SAFING E T 36V LA5 VBATP —F.uviivveenneenn. 25
o Added fE# W74 BHHINT IEH BT VBAT_SAFING A IR HLETERE oo eea 25
+  Added #iL7E VBATP #UUSITIEHE 2 AR VBAT_SAFING EUGEITIEHE, Xt SHFHE £HEAT T BV AR .. 27
+ Changed %+ 2.2, 3.1, 3.2, 5.1, 5.3a. 5.4, 9.3, f&#HTFEMH FHKMREM I ESRL T SHEH ......n.e. 27
o Added £ B EHE FHIVDDLE A VRN T 456 VDDL BB 2SI B ZE MR oot 28
+ Deleted \ESFE RFMBRT 5.5 MINRFM Ty, FOVESBEABSRFERAR o, 29
« Changed 7 TR 1, X T2%05.6. 5.7, 5.8, KALEEE BIER AN IR F M VSIN XL T VBATP ........ 29
« Changed £ HI4FME BHHEDLT VBATP_UV (6.1, 6.2) MR TET] coniiii i e e e e 29
o Added 7£ #4FE £ H 6.1, 6.2, 6.3, 6.4, 6.5. 6.8, 6.9. 6.10. 6.11. 6.12. 6.13. 6.14. 6.15. 6.16.
6.17 T VBATP = VBAT_SAFING Z51 o eetiieetieeete e et e et e e e e e e et n e e e e e e e e e e e e e e e s 29
«  Added fEH UM R 7.1, 7.20 7.3, 7.4, 7.7 F1 7.8 ¥¥INT VBATP = VBAT_SAFING = 12V %1 cevuvennnees 30
« Changed £ BG4 R I_IGN 4 (7.4) BB SR T 36V, JFHAINT VBATP = VBAT_SAFING
RV PP 30
» Changed & B4 ¥ I_CANWU S8 (7.7) MRS MEE M T 36V, FHAINT VBATP =
VBAT_SAFING = 36V BT +. e eeeeueeneee et eee et e e e e e et e e e e e e s e e e e e e e e e e en s e en s e e s e e e enneenneennaees 30
o Added 7E H“THEPE F I BT E S P I T Coump A1 Cotore BEBEMIBIA ..ovviiiiiiiii 30
» Changed 7f B 45 Rk NRES ST (487 9.0 AIIRRZAE M BMA FEUE T 2MA (o, 30
(1) VBATP il VBAT_SAFING M@l K TAEHRIESI N 34V, BEKT VBATP. VBATP_OV,ise M1 VBATP_OViy FIIL SR BIE . TI @il

VBATP 8 it BRI CBRANE T, MASK_VBATP_OV = 0) . TI ik ZE06 2478 B2 o i BFE BOR o) RABRGHAT WA, JER Rt
A&7 MAEHINRE, DME LR Z 0 IR L B R IEAT .
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+  Added iif7E VBATP HUEATIEE 2 4NN VBAT_SAFING HUUSATTER, X Af/FER KT 7 EVEAREE .. 31
« Changed 7 A/FZR FH, STSE6.7. 111, B WRZAE I HISEUAESR T SEE e, 31
« Changed 7EM/FER Frhih4T T Bk LLER IGNITION A1 CAN WAKE-UP 281 (7.6 1 7.9) .ivviiiiiiiiinenenen, 31
+  Added #iL7E VBATP #UUS1TIEHE 2 AR VBAT_SAFING EUGEITIEE, XtIFIFRME £HEAT T BV AR .. 32
« Added 7E VDD1 ZEHEFa % #r Thisin T FLBE 20 FE 38 S IR Loovii i 36
+ Changed /4 VDDx L7158 5 BT & A RIS LRI VSOUTL ZE MR JE AR vh, Kk g BR B B AR BR B 50 A 5]
B D Y N =0 Y 1 1< PP 36
«  Added 7E MR 5 RSN T G AN BT %o 7 BT E R b e El s B R HOR TR 2 IGN 8L CANWU (1 2 Ginf it 5 14
L PPN 38
o Changed BRI, BB T LB AT B ettt e e e e e e e e e e b e reean s 39
« Changed 7F H [E = E2 R HH5 VDD6 UV A7 D7 FEBUB T DB wovverinieeeeeeeee e e e e e e e e 42
+ Changed 7E 4 ##iR 155 R4 VSOUTL HLFRHII B AR LUK T VSOUTL_CLuvvuiiiiiiiiiinininein e 44
Changed 4 H LI BT A A B IR T U T“VSOUTL, BASEIL—EME oovniii e 44
« Changed TE A & B 2 (ABIST) #5047 T TE LA B ABIST TIAE wvvvviiiiiiiini e, 46
« Changed TEZ#H A E F# (LBIST) # T LBIST BB VI vvuvrieier e seer e eren e see i ee e ee e es e eneenes 47
« Changed fEZ# & H 2 (LBIST) #i5r H#E4T 1 BHSLAF B LBIST TIAE «ovvvniiniiiiini e, 47
« Changed 7& 13 # AL IR HEE R TEIT £% VSOUTL BRI FE AT BT NHIEI v, 49
« Changed TE4F 2 % B a4 48 Fh% VSOUTL HLIRFRHIM AR SR T VSOUTL_CL vivvvviiieieiennenneaenn, 53
« Changed fEF& It 45 (WD) F7 hEESOFE B T BT IV 2304 oo, 54
« Changed ¥ H LK FTH “ERROR/WDTI 51 A" 5 2t il T “ERROR/WDI S ", BASEIL—EME oo, 55
o Added fE& [ JHIRAT A IR FIRICFAF 5B T A KE 1 TR KRB BRI E A AR MR ... 55
N Io 1= B | R < 1 2 I 56
- Changed TEF 174 #AFRMIFFERETHATEITHED L MEH 2 Gyow M twew) TETHAR o, 56
o Added IIT MCU GBI BB ooeere ettt e e e e e e e e e e e e ees 57
o Added TEAE AL (BRAEEED o0 IR T A RAETESN SPI M (nCS JKHLSF) HilA] TIME_OUT #rEABIAF
3/ 57
«  Added 7Ef &L A ERINT A RA R FEAREE TR 5 B FE 0 I R R T EE e, 60
+  Added 7F Q&A izl E4r FFRIN T 43 SS7EI% 3 SPI i (nCS KT WA TIME_OUT AR EABAERIY ... ... 61
+ Changed 7E& 17 Q&A FHXE X F5r SO ] T Q&A B FIIE T IR FHIER e, 62
+ Changed 7£ Q&A =0 FIIEITHFH] # o F M T QA B FHIE I 1H/7H BIg, LAEBIRE 3. MN& 2. M
T P 63
o Added 7E [ (M) AR A RN T G R EFIWIGA G 1180 B SR B R AR ) BT B B A L, 63
o Added TR T A AR PSS ISR ES ] TIBEIIR ©ovnee e e e aa 79
« Changed ¥ SAFETY_ERR_STATUS %% 7 SAFETY_ERR_STAT, M5 3K 12% 254 28 (0 T 8 44 R —
B ettt et ee e eaeeeeeeaeeeaeeeaeeeteeaeteeateteatetetteatteett ettt eaaeteeaeteretataraaateraraaraans 81
o Added fEZBHRE M BIAR BRI T 4548 DIAG_EXIT_MASK BT HAFEIRIIEIR o, 81
«  Added fE#FFREFRE 7 HMIN FoH AN TR, UAHSBEE TR E SDO ERROR ALHIZEF. o, 85
«  Added 7E ZF A7 AL AN T B RIRTAL (RSV) HIEIR v 87
« Changed 7E & 7£4% #' ¥ DEV_STATE B T DEV_STAT, LU 8., 89
+ Deleted 7£ SAFETY_STAT 1 #74% #H MKk T VSOUTL_ILIM I HA% D3 A7 T RS (RSV) vevvenvinreniennennas 94
+ Changed 7E“SAFETY_FUNC_CFG % 77#%" % B 27 VDD_3_5_SEL BiM teuiiniiiiii e eeeeeeeeeeeen 101
« Changed E T B 7 WDT_TOKEN_FDBCK Z77 A8 Bt uitiitiiiieieeiaeieiiee et eee et s eneetaetesteansansensenaeneens 105
o Changed FEMIF T T WDT _WINL CFG A 2Rt ittt eieeeitet et et eiet et et ae e eaet st tneaeeeteeeseeneans 105
«  Changed FEMIF ] T WDT _WIN2 CFG A 2R ur it ttiitieetiiet et et e et eet st e e eae s e e e e eeteeeaeenaans 105
» Changed B FH B T WDT_TOKEN_VALUE ZF/FAF 22 ttuteinreinrensiniintiissnirissresasssan s sasnsensans 106
o Changed FE I ] T WD T _STATUS B S 28 tettii ittt et te et r e et e e e e e e e eeteene e eneans 106
o Changed I ] T WD T _ANSWER B/ 8 R ettt ittt et a ettt ettt e e et e e e e e e e e e e e e eneens 107
« Changed I T BE MCU FFEH 5 Q&A 0 FiAE T 1FIFE I AR TR AR 119
« Added 7NN T AL E MCU FERH Gl 0 R H9E T 1R A AR R oo, 120
o Added 7E HIF X T FHIRIN T AR VBAT_SAFING HIHEIR Lottt es e s es s esenanee s eaanenns 121
Changes from Revision D (May 2015) to Revision E Page

Changed £ H /£ [ #2#i8 2% VDD 18k UV M 0.97 ik 17 0.98. B4, EEH 7 VDD i HERE . 42
Changed 7 A #5417 15 5 ¥ VDD1_UVN B R{EM 0.97 UK T 0.98. ih4h, EFEH T VDD1_UVN Xf

IS4 18 B AR BT IFSPFARTS BETOME oo 43
Added f£75 [ 19 T RE BRI T A %5 T IR A0S A AL SR ZR IR . 55
Added fE ZF1EHIARRE B TN T A RB T TR B MR AL FAFEOR A oo, 79
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Changes from Revision C (March 2015) to Revision D Page
« Changed & # TR R o voos POS 1.5 SR/MEFHR RAE AL % XUk T kHz, PASEH—20E ..., 27
» Changed 7t B4 FH ¥ VDD1gense (4.2) HIB/MEM -2% TR T 196 vevnvririiniineeeieeneeeeeeeneeneenns 28
« Changed 7F HI4FM# R 4% VDD1 RIEHLF (6.16) [ KM 0.97 TR T 0.98 .uviiiieiiieie e 30
+ Changed £ VDD1 Z{ 1 F i #% 7 i e T ARAE A VDDL R R AR AITEH oo, 36
o Added 7E“DEV_CFG1 Zif7#8 % H11) NMASK_VDD1 _UV_OV BB M TEIR oovieiiiei e 90
Changes from Revision B (July 2014) to Revision C Page
N Sl - s 0 i1 e £ 2 E P 2
o Deleted MIER T HRFRIEAFIRIE ML 27°C 1uneeeeee e et e et e ettt et e e e e e et et e e e et e e e e et e e e e e b e e e een e eeennns 24
«  Changed ¥ 4bFATf TN T ESD #UE M T4E Tog BB T AR ABENE RH coveeee e 24
«  Added fE H R RPN T A 5% VDD6 % LA AT ESR MR B« 27
e (o[- L L G PP 33
«  Added 7EZJBEME AN T X VDD6 fii i A EFTFR AU ESR IBIE. .ovvii 34
« Added £ VDD6 [T KA ALIE E50 Has I 1A %A 2 H A A ESR BB ..., 35
« Added 7EMEEE 53 FUINT IGN F1 CANWU 5| B 22 HA BRAS IR B BT (R Lo, 38
s Added 7E_EHFIBT AT HH] VCP S IH TJRBIAEIR Loiriiiiiiii e 39
o Added E2 %t 51 DIAG_OUT #B4r il T K 1E DIAG_OUT Z & F 4 /| I SPI AL SPI 8 M8 .. 50
« Added fEWDT K&¢if 475 WDT IREF WDT KACFAF HorHasm 1A G T R B0 S AL FH A ZE R T
B R +e ettt ettt e et e e e e e e e e e e e e e e ea e ea e et ea e ea et a e ee et e et e e e e enreaeean 55
« Changed 7Ef#EH S EBIRFIN CBRIABEZD) $#7 WDTI BLE #53, B Twew WHHEFHI RT A7 4:0 BEU% T 6:0. 58
+ Deleted 7E& [ THI4 MR FHIEAT FRIYH, B Twew HHEHHI RT A2 4:0 BEUK T 6:0 F HA 5 =AM
LIV L. 4 FY TR 62
« Changed 7E4 £/ WD {8 FIFHN AT 8 A7 py i B RS T WDT_ANSW_CNT BIZFMIT oovenvnieiieneeneenens 67
«  Changed 7E“F | T4 W0 B 5 513 4T Al WDT_STATUS 29 fE 8 520 ok 4 AL T IR B as skl 1 2
BEFE T I 25T EIRE (WDT _ANSW CNT) tutniuiiniuiiet i et e e eureenseenseeareneerensaeasanenrenenrenenreneereneenens 67
+ Deleted 7E MCU #4115 5 5 #57% (MCU ESM) H IR T MCU BEEHTEHE BIST tovnveieiieeeeeeee e e e 70
*  Deleted 7£ #F 1 HC & 27 7 as IRH 053 K ATEHBINBR T4 9% CRC AR SIA v, 74
« Changed 1t & (F BB A 17 a5 (Y 35> 0K CRC AR50 S BN IR B BD IR — DUE LTI oo, 76
o Added £ A7 A1 HEE BAREINT 3G TR EBE R G AL FAFZER IR v, 77
o Added TEAFPFFEHIATIRZS K BUG B 2R B A7 28 ORI L 7“8 POST_RUN_RST =1 Jf H IGN_PWRL =
2 ol e N == = = L 79
«  Added 7EEARE FIRF HE T IHENFIH BRI T ARG T IR BER AR e, 80
»  Changed 7E A8 EIRA IR G F T MR R R T AREAL STATIL] TIAE oo eee e e eaeens 85
« Changed 7 SPI 4% Hisin 7 T SW_LOCK Fl SW_UNLOCK #ir A IR HIE v, 87
e Added 7E SAFETY_STAT_2 &/ F#% RPN T ARG T IR IIEIR .o 95
» Added 7t SAFETY_STAT_4 &7 fF#% RPN T ARG T IR IIEIR . ..o 97
e Added 7t SAFETY_ERR_STAT #ff7#% & 1, M D[5] /&% BRI T ERROR/MWDI SCA v, 102
« Added 7E SAFETY_ERR_STAT & /74 & 1, [ D[4] JEE VAN T & T IR U s 102
« Changed 7£ WDT_WIN1_CFG Z77 a8 M i Bl 7 i B e e e e e e e e e e e r e e e e ens 105
« Changed 7 WDT_WIN2_CFG Z 778 B o Il 7 i 0 e ee et e e e e e e e e e e e eas 105
I e o oo I g2 PP 108
o fEMAINHE H, BT VDD6 HiiH B EFTTFHT ESR .uiiieieee et 109
I N (o 1= B | Ry L PP 116
I o o e L 1 o PP 121
Changes from Revision A (December 2013) to Revision B Page
DI [ & s b AT v oo 1
DO Ry I 2o = 1 7 L ey | R = 1
o TN FESCRYHIRINT LN A #HEE R BIEMICEW . A W SRR VR B
B TR U s PPt 2
+ Changed ¥ VDD3/5 5[ I 51 BIZEEL I | BEEUEA PWR eeiieice e e e e e e e e e e e e enees 23
 Changed 1EZXf R A BE B R 72 R IR RME A 50V FEEUB T 52V, 24
«  Added WIN T APEFEME Ky SRIAEQETCAFRIER ESD BUEH «ovvvviiiiii e 24
o Added £ & WIBTEIFIZAF BRI T LLGND GIBIIZENME (oot e e 25
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U R A E ([ RPHSIT B ETEER B T #UUSITRME BH o 25
Changed 7£ # WIET 4R P EXRIE BEUSA T 6 NRES F4F IF4E VBATP _E 9% H R HL T ¥ BRI Fh s

Y 210 T PP 25
Deleted Ml T “MPERE(S B A XS RFMAEEFREFIIHN (C HEHEEHIR) MARSEF ... 26
Added 7E H M BE(E . RGN T T FEBUIT L oot e e e e e e e e e e e 26
Changed @i M T, iR EEVEE FMIER 125°C 145 T, HSCOR BB T AR, B T R RIVFAUET . kR

T VBATP JEHEIFFAR I T I RL2 FIRUR 1erieitieit et e e e s e e e ea e e e e eaa e 27
Deleted 7 {145 Rl /722K R 1f) VDD6 - A% A #5 FET [{jF# /& Al VDD1 — AF 48 FET [ LDO #4H,

F NS IO I =B S ] e R 27
Added 7F H 4 R 1A dVDDS/AE S ELA N T MR AN e 27
Changed 7 1 4F M ¥4 vDD3/5 firth LS S ML BME A 3.35 FEEAL T 3.3 FI 5 .ininiiiiiiiiiiieeeeeee e 28
Changed 7E 1 THF1E £, ¥ 3.3 (VDD3/5 K HESED MHALN T UK T Vi 28
Changed 7£ H1THFE RH¥s 3.8 IS EIIN VDDS5 T T VDDB cevuiivrieirieeriseesisesisseisesnsssnnseaneenaees 28
Changed 7E HI THFIE s A4.11 ZHUN VBATP BEBUH T VDDB .ucvniiniiiiiiiicicii e, 28
Changed 7t B R R4l MVVSOUTL S/ IMERTE KA —35 F1 35 BN T =25 Fl 25,0 civiiniiinieinieneaen, 29
Changed 7E H UHFHE £ H4% vdrS1 SR 4 7 41 H IR V8 BBl KB 165 BRI T 150 cuuienienieniinnnens 29
Changed 7 1 4F M 24 ¥4 LdRegysours S /IME AR KAE N —25 F1 25 BT =35 AT 35 covvvinvininnennes 29
Changed 7E H “Tf#F#1E %% VDD3/5_0OV 5V iR{ii i B ML AME M 400 TR T 140.u.cuiiniiiiiiiiiiiiiiieens 29
Added 7£ 45 R AR VSOUTL_UV Al VSOUTL_OV SERNIN T BRI oo e, 30
Changed 7 H1 “THFE ZH 4 Ryson enorv nres (9-28) SRR ARMEM 86 T T 40 i, 30
Deleted 7E B4 RHMIR T Rrstexr S (9.3) BTG covvniiniiii 30
Changed 7£ H1 THHE ZHH Venory nres_th (9.5) ZEUITHR/IME M 300 HEUH T 350 civvniirniieiiiiiiiiniiineeaieen, 30
Added 7E H# TR LH I Viigin mien S8 (10.1) A0 T BB SRR oo, 30
I PRI R T S RITWG o IR NI 7 2R FOFFREER Ro Ibhb, ¥ Copo UEHIH AR

B JFZER FOTFIETEIR FEH ettt e e 31
Changed 7t B 4#ME R SPI B B ARERESH M AMEE SR T SKME (B4 VDDIO = 5V R vovvvenne, 31
Added I 7RI SR B R B 2 ittt 31
Changed 7£ B THFME R ty (13.11) BIERRE A 25 BB T 53.3 tivniiiiiiiiiiiie e 32
Added TE TEAH BB B2 R T R 2 2 e et et e e e e e aans 34
e e I = I G LB o L i1 1115 . 34
Changed £ H /E i 58 s VDD3/5 (3.3V) [ OV B RMEM 3.63 TEBUB T 3.6.uuuieniiniiiiiiiiiiiiniininnnnnas 42
Added TE H & I FHEE R %R VDD [ UV R OV X837 B HERIN T nMASK JERE v, 42
TEVEANUEEA R A, B AR5 5 R B HEIRFEMR R G oot 43
Changed 1 4 #5512 15 5 X AVDD_UVN 55 AE M 3.81 Lk 7 3.6. thoh, XAT#fbikE, &%
“NRES"MI“ENDRV" W AAE SRR 7 ACHEF, PR RE SR T AL cevneee e, 43
Changed 7 A #5172 15 5 21 VCP12_UVN 5 MM BME M 7.32 TR T 7.43 ciriiiiiiiiiiiiin s 43
Changed 7t A #7155 R K VCP12_OV E 5 MBI AMEM 14 FEUR T 14.2 i e 43
Changed 7 4 Zi45 12125 2504 VCP_OV BIMIE I 20 BT 21 cevnierieinieeieeiereeieerieraeeniesnnesnennns 43
Changed JERHEE T ZHRH I NUV LT UVN L ooniie e e e e e e e e e e e e e e e enees 43
Changed 7£ #4115 5 & s LOCLK {5 5 iU /AME 0.740.7452 LR T 0.742 wuvvvvniiinniiiieiiieeenieen, 43
Changed 7t A iR 15 5 R ¥ VBATP_OV s/ MEFIR KAE 73 )\ 29 F1 32 TEHU 1 34.7 1 36.7 cevvenianenne. 44
Changed ¥ VDD3_5_OT &R U8B TREHL, VBT 44
Changed 1 A #5%8i%15 5 ¥ VDD5_CL 1 VDD3_5_CL HIH KM 600 FEHUH T 650 evuvenreneenrenieniennnsnns 44
Added 7E A ZEEE IR 155 RHBIIT DVDD _UV 5 5 ittt e eiie et et et e e e et e e et e e e e e eaeeaaenns 44
L3 =T T 1T 44
Deleted 7EZ# A & % (LBIST) #5011 MG BIST EAHIMEAF IR F MR T BT IIITIBEIIE «ooveeeeeeeeeeeeieeneeenn 48
Changed ¥ VCP HJETEEM 0.8 22 5.5 TEUK T 0.6 2 4 ooeniirnieeeenieeieee e ee e e e e e e e e e e e e e eens 51
TR 2 5 2 256 4 R VSFBL A& IR R B R AT B4 7 VSOUTL AR AR IR EAT oo 51
Changed 7 54 £ i 5 a3 £ R VSFBL 43 EEHLM 4 £0.5% & 7 1. dhah, #EVEREM 1.226V &

5V 2296 FEIUK T 2.5V 8 BV 1euiiuiiuiin et eet et ee e et e e e ettt e e e et e e e e e e e e e e en e enaas 51
Changed 7E ) £ B 5 A% X% MAIN_BG Fl VMON_BG [t Hi [ Vi FIARS B 1.226V i T 2.5V ..... 51
Changed fE47 2 B B i #% (DMUX) &5 75 H g 06 20050t #7252 F # AT I B M A4 R A2 DIAG_MUX B

S Y L) 3 = PP 54
Deleted 7E £ B K2 /45 HEF 25 355+ A SDO 2 ika &7 51 Bk T DIAG_CFG_CTRL & /728 1

1\ OT0] N o) Wi AT a0 A R < PP 54
Changed 7E @SR st KN (CERABEZL) #4047 WDTI BEE 394, % Twew FE R RT A2 4:0 FXUL T 6:0. 58
Deleted MK & [T ZFLFH AT BEJR A BR R IBE T 3P T B BA I TEHT T EME e 60
Added 1E& [ TH4 M N FIE AT 35 R RS AR TR T + 1 9 B A Twow BEUR T

B 62

Changed 7E MCU #fi#(5 5 55 4% (MCU ESM) #8734 ERROR/WDI HidR U ik v (17 8k 25 055 [ A 155 BRSO T
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ST 69
« Changed 7£ PWM #0355 HFoRA% HT B ih R 2RI B G M 158 TEESUM T 15HS wuvvniniiiiiniiniis s 72
«  Changed T T B AE B EE BADUR BT AT Mo wereee et e e e e e e 77
o Added £ & 7 F1EH % EUEHE NMASK_VDDL OV ZFRIRITT UV eeiiiiii e e e e e ee e e e e e eans 77
o Added 7EZS A= HESRAS B BRI 2 W ATE SR A SCRRER /) NMASK_VDD1_OV ZIEMT _UV.oiiiiian, 79
+  Deleted £ %4k H53 HEE —NBIRIF IR T WDT BB SIA oo 82
I R R s N N 2 e L P 87
+ Changed 7£ DEV_REV Register F 1 DO A 1 FHEUR T 0 vuvvviniiiiiiiiiiiiis s 88
« Changed 7£ DEV_STATE & 74% XH D1 AT DO M O B T Xuuriierieieeiieeeeee e e ene i eeeeeeaeee e eananenen 89
« Changed 7t DEV_STATE &£ IGN A7 15 B K Hid i ik i BT AN 7.7 BHRUZ T 7.5 coveniiiiieienen, 89
+ Changed 7 DEV_CFG1 & 774% #9#% D7 M RSV 1 1 HEA T VDD_3_5_SEL Fl Xuvuiiuiirieeieeeeeeeeneeneenns 90
« Changed 7 DEV_CFG1 #774% #1# D6 A nMASK_VDD_UV Al 1 B 7 nMASK_VDD _UV_OV M1 0........ 90
« Changed 7f DEV_CFG1 &7 #% H¥% NMASK_VDD1_UV_OV AiFIBRIMEM 1 ik 7 0, I H¥% vDD1 firf)
T O 2 e 90
« Changed 7£ DEV_CFG2 #7£4% &4 ¥4r D5 I\ MASK_VBAT_OV Hl T MASK_VBATP_OV...coevvenvrennnen. 91
» Changed 7£“DEV_CFG2 %748 %, Bid Mk SAFETY_STAT_REG1. VDD6 MEHEHXAEMR T
EN_VDD3/5_OT % & A “0"R ) D[7] Yi#H. Mok, 184G 243 & A0 M B T S E N LI oo, 91
+ Changed 7£“DEV_CFG2 #fF#¢"%£ ™, ¥y EN_VDD3/5_OT # & A1’ 1) D[7] W+ ) VDD6. ERAIE
G = S N R L A O U 91
+ Changed 7£“DEV_CFG2 & 74" &, ¥ D[3:0] B8 MALA AT A] 5 R T AL AT AT G i, 91
» Deleted 7E“VMON_STAT_1 Zif7#8 "+, MEEALH G F UL RIER 77E SPI T ZJE" oo, 92
« Deleted 7£ “VMON_STAT_2 aife#" 1, MWEAMIENEZF UL MER T 72 SP1 BT Z )T v, 93
+ Deleted 7E“SAFETY_STAT_1 Zifras"H MBI iEZ UM MER 77 SP1 ST 2T veveviniiiiiiiieennn, 94
 Deleted 7£ SAFETY_STAT_2 & 745 1, WEAMIM IEZ VBT MIER T 2E SPI BB Z T ciiiiiiiiiiiiiiiaeenn, 95
«  Added [5] D[4] 7 W0 T L84 T2WOIREI BEEN LTI oo 95
« Changed 7£ SAFETY_STAT 3 #FfZasH ¥ D5 AL &M NRES_IN HH A NRES_ERR ..euvviierieeeeeeeeneenens 96
« Changed ¥ 27 /745 BB 1) D[5] NRES_IN: SRS Bk A NRES_ERR: S AR, HELT A
B R A & B 171 < PR 96
e TE SAFETY_STAT_3 &7y 1 BH T LBIST_ERR ZMJEZE BEHT .enii e 96
« Added 7N T A K K D[3] A D[2] L wEA L MIBHRRES T oo 96
e 1L SAFETY_STAT_4 #if7#% H, ¥ LOCLK KBt BT SPI sEH 07 i B 2 4 P NPOR. e e 97
+ Changed 7t SAFETY_ERR_CFG #/7#% W, 1 D7 A1 D6 A7 1 BN Ouvrreniiieiieeeeeeee e e e 98
« Changed 7E“SAFETY_BIST_CTRL #f## "%, 7E ABIST_EN[1:0] UtEHH K SAFETY_STAT4 & {74 M D4
L I 0 L P 99
+ Changed 7E“SAFETY_CHECK_CTRL #7f7#"h, 7 CRG_CRC_EN o Wi i T 2 R 24K ... 100

« Changed 7E“SAFETY_CHECK_CTRL # /728 H, 1EH K FixfIEN 1 1) NO_ERROR A7 it By Hig 52 i 4= T
S N0 100
« f£ SAFETY_FUNC_CFG #&FfFas MIEHURI SN2, # CTRL HHIN CFG i, 101
« Changed 7E SAFETY_FUNC_CFG #7775 M, K5 D7 MO BB Lutiniriiii i cee e ee e ee e 101
« Changed 7f SAFETY_FUNC_CFG #7778 £, # DA M L BN Ourerririiiiitieeie e e e e e 101
« Changed 7f SAFETY_FUNC_CFG /778 £, 1 DO M O B X veriiniiniiniiiieteeieeieeee e e eeee e eneeans 101
« TE“SAFETY_FUNC_CFG #f£a"H, TEH T HIXRMEIZMILEN 0 B WD_RST_EN S7#iH oo 101
+ Changed 7£ SAFETY_ERR_PWM_H #F#4F R UL H F 15 FPTEEUN 15HS . cviviiiiiiii e, 102
+ Changed 7E“SAFETY_ERR_PWM_L #Ff#& 0, fEA X 25 ERR_CFG #EJy 0 I ) PWML([7:0] £z ¢ B ol irf
1 N TR s i UL PPN 103
« Changed 7£ SAFETY_ERR_PWM_H #77#% UL 45 5 PP BN BUS . vvviiv i, 103
+ Deleted 7£ DIAG_CFG_CTRL #774% 1, M SPI_SDO it B fFMiks T 7%: AAHF INT_CON[2:0] 1 F9HE &
001 @& LA, #h4h, ¥ INT_CON[2:0] i) 111 i B M #5#1 SPI_SDO % th Zmas kA BECyAEH. ... 104
o AEHIUHITT WDT _FAIL CNT A i i 2 teuiiiiieet i et e e e e et e e e e e e et e e et e e et ene e eneenenens 106
« Changed % WDT_ANSWER & 7745 a2 MIEIUEBUAE N e e e e e 107
+ Changed 7 SENS_CTRL #F/7#% &+, ¥ VSOUTLI_EN MJERAEEM L BN 0 vvvvvvreeeeeeeeeeeeeeee e 107
«  Changed ¥ 5 5 EE8 - # 2) 7 BHHISEH B0, FFRINT PRSI REZE 109
Changes from Original (May 2012) to Revision A Page
o CUEM EAEME SRR 6V BT BRE A TR HI L5A UK T L.3A it iiiiieeieeeie e e e eens 1
o EURIN TEAFE HIR AR BV (CAN) TUH I T HLFEFRR «enee e e e 1
o CWIN R FIF T 3.3V B 5V MCU /O HUEIE RN T HRBRE] v, 1
SO 1 o | Bt el = b L 1 1= [ PP 1
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o OV FEAFEME R4 A PRI E ok F A PR A AL 300MA FEEUK T LO0MA Leuiieiiieiieetne e e ea e 1
SR S A e b R =l o 1
N 2t | B L A B T by 1 AP 1
R N At | e e YA 3 1
I el | e a7 I ] i L=< = P 1
o TSI FEARE BRI T AR B AT IGNITION BT et e e e e 1
I A G A oy N A B 1 S 05 A e s i 1
DI e 2 A 0 A2 e | B O NI - T 2
o OIS AR BT ORE T A R VE AL 0.8 F 2.6V L T 0.8 F 3.3V iiiiiiiiiiiii 2
o CWIN ZE“UETINES \BAH M ThEE FIFR s T W S A BRI A 2
NN i G oA 1 X R s B L = P 2
DI e v 22 < L 3
+ Changed 7£ PIN ZfiE 4 PGND 2B MBI AN TE DU T HEH oo vvv e 22
« Changed 5 1 X0 i AHUEM R POS i 5 LABEAT TR Lo 24
« Changed 52 1 £ iR AHUEM R POS 4 5 LTI Lo 24
o Added TEAX R ABENE TN T B AT ZEIL RIS +evnerrneerneenernsesneesnresneesneesasensesnsesneesnsesnsesnsesneennees 24
» Deleted fE 26X/ i AFEE £, W9BHE /0 HIE"FIZFR (ML.15) FMIER T DMUXO ceuieiiieeeeeeeeeeeeee e 24
+ Deleted \ZaX R AHUEM RFMIERT Ty BME =80 1oniiii e 24
« Changed 7& £/ 5 A S ¥ A5 L CDM (750) BIEAIM KV FEBUR T V i eenean 24
o Deleted MZEXT R ABEM TR T Ty B/ME =40 triiriiie it e et et e e et e eneaenns 25
+ Deleted W IET 41 T Mk T VDDIO B L T BEE «oeneee e 25
«  Added TEZWUISTHA T, TEHRTHEFESEPRMTE (oo 25
« Changed JEIE7E A 150°C W45 AN Ta, ST BRI RSB 27
*  Added 7 HTHPE RHIRINTT VDDBjippe BH.oiiiiiiiiiiiiiiiiiii 27
« Changed 7E TR P EET Varopous (AL.3) THRZFZRBI covvvniiiii 27
+  Changed 7E“HLRHE" R A lyppe jimie 250 P13 A LT BR 1) 50 AR T URAE FELIAT oo, 27
+ Changed f£ H#“THFE R, ¥ AL M Fyy vope ORI BUR T for vooe MBI, WIN T 38T, JF HAMBR T

R N N 7 7 7 P 27
 Changed 1E # T4 FF% DCypps 5L (AL.6) MK AE M VBATP > 7V AL T 0 <lypps < L.3A iivninnnnnn. 27
o Added 7£ B S FFE FH R Tprotypps (AL.7) W0 T IR SEE/MEF R KM . KRR 1E N £ /5 W o 7

VDD6 fR#", 5 VDD3/5 HARF I,  (FHF P TProtypps ZH)  ceerieiiiiiiieie et e e e 27
«  Added 7E S FME R ) Tprotypps (2.13) I T IR SEE/MEF K. ST Tprotypps S5, HIR %

£ VDD5 i BN 7 VDD5 fR#. AR A I E i AL Er, T VDD5 i, 27
« Added 7E 4 R R dvDD35/dt 241 (3.11) IR T VDD3/5 FAME coveeieeieeeeeeeeeee e 28
o Added 7£ S HFE F A Tprotyppgs (3.13) W0 TIRM S HE/IMEFI B K. STFHA Tprotyppes S5 KR

SAF N2 T R T VDD3/5 (RY, WA RIS FATHRESSBITIWT) o 28
«  Added 7E H AR R dVDDL/dt 40 (A4.14) T T IHRZR I oo, 28
e Added 7t S £ H 1M VSOUTL 4L (5.1) MR T VSOUTL S it e 29
« Changed 1t M FH MVVSOUTL /MBI ERAE A —15 Fl 15 B T =35 Fll 35.iuiviiniininieinieennen, 29
«  Added 7E #HFME R AHIRINT BRERARERER BUE S BB AMEAR KA o 29
« Added TE HSHFHE R Tprotysours (5.13) W IN T 1R S8/ IME AR KM . AR AR VSOUTL K/ B ik

F T AR B PR, A VSOUTL 6 CRFT A TProtysouts ZH) wvneriiiieiiiieieeiiiieeee e rie e e e e enens 29
» Changed 7t B S 4# KH K VBATP_OV,ise U/ MA TR KEM 29.5 F1 32.5 ARk T 34.7 il 36.7.

T Sy R 7 < P 29
o Deleted M\ H4FE FA MR T VBATP_OVNYS (POS 6.6) . .eueueueueueeeneeieneeneusensnseiensenesreseeensenensenenrenns 29
« Changed 1E # T4 R VBATP_OViy SEUN SB/IMEF BRI 29 1 32 47 IR AL T 34.4 A1 36.3. Uit

T S 7y | R < P 29
«  Added 7E HTHFHE Frf) VDD5_UV (6.8) TN 73R S HR /MEAR KA oo, 29
+ Changed 7& HS4FM F ol VDD5_OV HIE KM 5.5 T HUE T 545 iuieiriiitieiisesinesensasenensensnensanennen 29
» Added 7E #HS4FE £ H 1 VDD5_OV (6.10) N 7B S HEIMERIB R v 29
« Changed 7F 45 Rl BA 3.3V IZE (RJE) MHAZAEH) VDD3/5_UV Wi /MEM 2.97 FEULT 3eennenn... 29
« Changed 7F H14## #4044 VDD3/5_UV (5V & E (R MHERZM) M REM 4.8 EIKT 4.85..ccnennennes 29
o Added 7E # 45 F£rh1a) VDD3/5_UV (6.12) %00 T 4% 3.3V 1 5V S B IR S H R/ IMEMBR A E o, 29
+ Changed £ #SH1E FF% VDD3/5_0OV (3.3V WEMASEM) MR AMEM 3.63 FHEUR T 3.6 covverrrniirniennnenn, 29
«  Added f£ 45 KPR VDD3/5_OV (6.14) #8745t 3.3V M 5V % B IR S5 AIMEA R KM o 29
e Added 7E #HS4FME £\ VDD1_UV (6.16) ¥ T IR S 3R AMEFI B B . #4547 VDD1_SENSE 7/

JEI_EJBy SR T 7 VDD1_SENSE 51 F/#R . #AX {5 LA FR 800mV VDD1SENSE (Pos 4.2) A2k .......... 30
o Added 7£ #4FE F VDD1_OV (6.17) #IN TR S Bl /MEF B OE . KR4 M7 VDD1_SENSE 5/

JH_E R S, T 4 VDD1_SENSE 5] J L /R . X (e A5 A% 800mV VDD1SENSE (Pos 4.2) AZEfE.......... 30

Added 7 #4FME FR R VSOUTL_UV (6.19) @i T iR S s/ IMER B KE. T VSOUT1_UV S4,
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B MR 25 MAE VSFBL 5] JHI_E BT 2 iR T 78 VSFBL G BN o FHXTEIE :  weeeeeeeeeee e 30
e Added 7t #HSFFME £ A VSOUTL_UV (6.20) @i T iR S Es / MEFIR KME. XTTHA VSOUTL_UV 4,
F MR SFANE VSFBL 5/ JI_E RS B 1 7F VSFBL G L/ o AHXTEIME : vovvvviiiiiiii i 30
o Added 7E B UHFE FrbE VDD6_UV (6.22) VN 1B S H R/ MEF IR KA. te4t, IEATA VDD6_UV S04
L7 2 PP UPPPTRRPPPPN 30
« Added 7E H S HFHE £ VDD6_OV (6.23) I T IR S 8 /MBI K1E . 6Ah, I 9FiA> VDD6_OV Z4¥
< 30
o Added 7E HSFFEME RFHM LIGN S (7.4) 1 T IR e 30
«  Changed 7E 1T bl |_CAN B8 (7.7) EESUR T I_CANWU FEZIT T IRZELE overeeeeriee e eereee e 30
« Changed 7 H1THHE R34 I_CAN_rev (7.8) S RMEMN 1L FHHUR T —1.ouviiiiiiiiiiiie e, 30
o Added 7E B THEFE FH Iop (8.2) TRl T Tl 5t ettt aaas 30
o Added 7E HTFHE FZHIRMNT fep (8.3) MIB/AMEAIR A .vvivniiiiii i 30
«  Deleted 7E #1THFE RHMBR T Ryson enorv nres (9:28) ZEUKIB/IME 11 uviiiiiiiiiiiin i 30
«  Added ZE“HSFFE" R T Venory nres i S8 (9.5) BEIHRINT AR ZH 1 oo, 30
» Deleted 7t #HTHFE FEHHE Venory RES T (9.5) ZHI IR RAEM 500 FHEE T 450 cuiniiinieenreieereeenenranennen 30
*  Added 7E HISHHE FHI Viein ow S5 (10.2) 00T SIS AR AAE v, 30
Added 7E H UHFE K Vpioin_wyst S8 (10.3) WIN 7 UL 5L HANINA &M . Bboh, SEiINT SHATK ., 30
 Changed 7E H1 “THFHE R 10.4 N TEBUR T Roneout amux SEL covvvviiiiiiiii e, 31
*  Added 7E HTHFE RH I Vpicour mien ZHL (10.5) TRITT BB .ooveviiee e 31
«  Added £ HTHEHE FZH I Voigout tow S8 (10.6) TN T FIHIVLHT oo 31
*  Added 7E B THHE FHA trsrexriokay (9-42) WIN T MR ovvveiiiiieesiec s 31
o Added 7EHTHFE BHIIT twn puise B coeeeeernrrrree et 31
*  Added 7E H“THPE FH 1) terror woi_degiten 23 (12.1) IR T T MCU R GHEFE S e 31
«  Changed 7E #1THiE R4 tepror wol degien S 5L (12.1) FIF KM 15.75 FER T 16.25.0cuveerireerneeerineenns 31
o Added 7EBSFE R fsp S50 (13.0) I T AR AAE, SRR T 5B RME 8 A SRR
T ek PP 31
«  Added 7E HSHEME R tep S50 (13.2) IINT PR, SLAMIER T S4B /IME 125 FHAE A A4 00 5
T v = 31
« Changed 7E # TR R toq (13.7) MEIMEE SR T /ME. tb4h, @S5 B8 W SCLK ¥ FFHEE R
LA N3 PP 31
» Changed Tt S RHF th.s 30 (13.10) HIF/IMEM 250 K T 788, kAL, EIESEAHRIMT
N OE =T s NPT 31
o Added £ THEHE A foysar ZH0 (L1.1) B0 TR oo 31
o Added 7E“HLAHFE" R A ty, B (13.6) WH HINT SDO M =BT HIEEHL oo 32
« Changed 7E # TR RFRE tgy PRI 30 FEBUB T 53.3 ivniiiiiiiiiiiii i 32
« Changed & B SHME FF ¥ ty, FIBKMEI 30 EHUK T 85.7. K54 EEEU% M SCLK F TR s 17 LT ... 32
+ Changed 7SR R B ty 50 (13.11) W M Hi-Z RS FEEUR T 228 i 32
» Changed 7F 45 RHRE ty; (13.11) BIFRKMEI 15 BB T 25 euiniiinieeenennenenneneneenessesssensenensenannenas 32
DN 1o Yo I o o I g 1y O 32
»  Added £ HTHRFHE RGN T SPISDO 22 h HEIEE FBITE oo 32
LI @4 Yo 1Yo s i PP 34
« Added 7E VDD6 [ Hs JF A0 #5535 BRI TR0 N iliE MOSFET $TIFIS IR oo, 35
+ Deleted 7£ VDD5 £ f 45 oy, WHH7 5 H VDDS"By& T ltFR 795k SAFETY_STAT JE#
] N oa ST Y N =1 A 0 S 35
+ Added £ VDD1 ZE#F2 4% HRA IR JEIIN T BRIN VDDL BETE «eneeeeeie e e e e e e 36
«  Added 7EA# VDDx Tt 5EBUG TR AL IS LI VSOUTL £ HEAE/E A% B0, S — B m M T A T e, 36
+ Changed £ VSOUTL ZitEAz/ka% #57r PR ERER SR LS A £15 BEEUR T £35. i, 36
« Added 7E VSOUTL ZitERa /4% i3 -CBCH RN T SPIfT 2 E v 37
o Added 7EMAE Y HI I T IZBERES SUAR covers e 38
« Changed 52T MefE {5y BI5E — B Wi UK BY B8 BURR T PSP IR e Fk b 4 S0 Ak 1] B8 SRR T B G ok v
T PPN 38
«  Added 7EE ALK #5 HIRINT 76 L B FAEEFE DL BIER T VDD1.iuiiiiisienii i 38
+  Deleted M EAZEK #5 HIt G — B IR T I B BRI AR S 1) e 38
o Changed St 1 FHAIBHEAT A 50 0 LA FIBTEITA BUE i 39
o Added fE_E HURIBT AT A #55y TR IGN BRI POST _RUN E A7 BRI TV oo 40
« Deleted M\ £ TyFERZ B HEA F53 (f) ENDRV IUH FIER 7 EALIRENES ooveniiii e, 41
« Added 7E /£ #i 1% (VMON) B4R IN T B RIS FHEE RANFIERE (oo 41
I o [ Lt B | L 2 = 43
« Deleted 7EA £ LK #2525 (LCMONY) 3543 H1 I Sl B2 51 2 P IR T T BB Ui B AISE BRI T E e, 45
« Added TEAT 1 Z KB #5725 (LCMON) #2327 3R B T E TR I TSP ZFAFRL v, 45
i © 2012-2017, Texas Instruments Incorporated 1ET 7 il % 13
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o Added fEEH BIST E70E BUGIGTERINT ABIST RBIBETE .o e e e e 46
* M DMUX KRJGHBI T E#H A E G2 (LBIST) A FHRIN T WA T ARIIR o 47
- Deleted M5 # #2 A1 B PR 30 1 56— BrRHER T VDD5 1 VSOUTL B uuvivniiiiiniiiiir e 48
Added 7 £5 i i £ A1 H R B4 RN T VSOUTL HIEBIE «ovvnvveiiii et 48
S 1o 1Yo [ 48
 Deleted M 44 b5 #2F0 H i BR A 3870 rPOBR T AW LIRFS SCA IR BB U 7 A2 R R 4k, i8I T ENDRV
1 48
« Changed 2 1 £5im M2 A1 B IR 3 =B, T NRES AKHFA 20 VDD5 BB oo, 48
Added 7E 45 M 15 A1 B PR 50 SRR I T I A T IR HER RANRFEME oo, 49
o Added 7t 24 Hi 5] B DIAG_OUT 4> [ i2 i i 51 1 DIAG_OUT FEURIRIN T BRI S 5 S AU ... 50
« Added TE“2 Wi 5] ) DIAG_OUT” #4311 )i — Bohasn T 4055 DIAG_OUT SIS AR TR oo 50
o Added 75 Z B T AL FE 2R A R FE TGRSR N T AR RIIZRTE oo 51
o Added 7EH Z B H B Fh a4 EHE (MAIN_BG HIl VMON_BG R4M) WINT £ B e, 51
o Changed 7E 1 £ 85 5 #8467 RPN T DIAG_MUX_SEL FURIFRE ..uvneireiriereeseereesesnesneeneeneenseneeneenns 51
o Added 7F AL B E I ASERE RN T RARH I FBE e 51
+ Changed 7 #AU Z B8 I #364 FedF VSFBL 43 UM 1 B BUR T 4 ovvniiiiiiii e, 51
o Added TEHMZ B§ A5 RPKBESH TN AT MEBEMESLHMN BGL KT MAIN_BG ..cvvveeneeneenen 51
o Added fE I Z B L FHASEFE RN T BN SCR TS CLE— B I PR e 51
o Added 7EFZ L H#E (DMUX) 35 H RN T 28 A BT et 51
e Added 7E DMUX FRJGHRIN T2 Wik & SCA 2 £ 25 B H#H HRES (Gl MUX_OUT fi7) Rl £ g5 HH 48 %
a1 54
« Changed 7 WDT K&{it404%. WDT KA WDT KA F A S h ek T &N IHEHATIEE BUE o 55
o Added TEAAIE [ 190K AT EUAHE 5 B X M T IR RGN T B T VRSO R SO e 55
« Changed 7& AN EB R TN (BRIABEZL) #1447 WDTI BZ & #B> h B T b R FHABIE (BZBD) i, 57
o Added fE#EHS SR IAN CERAEEED $07 WDTI BZE 550, E RS E D mfEa) FrhiRinT SPI %47
| PP PP 58

Added Tt A1 R R A (CBRABE D) #4047 WDTI BL & #4547 WDTI & 1 /7%1F SPI SW_LOCK B .... 58
Added 7E & /AR EBfl AR (BRIABERC) #4477 WDTI ALE &7 PN T WDTI ETHEBEEIF RN T two_puse HEIE

TP 58
Added 7E &SRBl R TN CBRIAEEC) 447 WDTI BLE F5 70 PN 7 MR o, 59
Added TE & A1 s R BN CBRABEED #4047 WDTI BLE 70BN T ER oo 60
Deleted 7E#i SPI i & & 1702 43 5 — B MR T ASIC i, 61
Added 7E“EIE SPIBCE A [0 10 24823 10 S8 DU B, AE TGRS Atk o TR0 T J8 S8 IR T 10 & R R 5138 AT . 61
Added 1EE [ 1Mt a3 AHE SPL FFE X T, FEEFTTHSMIER B XFIRPEHMT 4 FLFBH . 61
Added 1EE [ 1At a3 A0 SPL FFE X T, FEE TS 231K & XANRAPEN T 32 7Tl ........ 61
Added VRN T A 119 $ R 7 SIS AT 853 LA e 100 1) BB B 1 11X H I B8 BB BT v, 62
Changed 7E 7 [ ]I 3 J7 FIIEAT 53 P T WDT SREAIIE R FIEAT BUR covviiiiii i, 63
Added TE& [ 1JS AL (B TTHIREAER BRI T 4 ALRFREL oo 63
Added £ £ X [ BB B YA T TR T 230 E #8531 & 110 A A B FIERBESCA (o, 64
e o L= I o 3 L v L PP 66
Changed 7£4 i WD B FIFHAZ A 8 (i ¢ B R 8 1 WDT &SRR A FR - TFRRL 0 IR 3, JF

SRMARE 2 FIMARL 1o TEARRF RN T 4 RRAF A7 28 S FIC B A AR 2R B ARAME o, 67
Added NN T &1 1H4 NN SIS AT WDT_STATUS BFF7 A BB e e et et eeie et e e e e s e e ee e eaes 67
Added 7t MCU #i&15 5 5 #% (MCU ESM) 43I 1 BOS FE F BETE oo 69
Added 7t MCU ##1&15 5 i #7#% (MCU ESM) #4372 B FIEZRASBTE oo 69
Added 7£ MCU #iR 15 5 I #7545 (MCU ESM) &B53 s in T HUaME KM AIEREBLE oo 69
Added 7£ MCU #1215 5 #if# 4 (MCU ESM) #7> H 1 T ERROR/WDI 5] ISEHICA L, 70
Added £ PWM #zC 385 A s in 1 58— BRI 7RSI AT TEAIAUR ©.ovveieeee e 72
Added 7E“PWM B8 I T HEREFIUZR 1oviiet et e 72
Changed /£ PWM £z i3 H# ERROR_PIN_FAIL {711 2 77 75 B B SCA R BLIRUE 5 RIE MR E IO T R 5t

i PP PPPTR 73
Added 7 BB B B E AR BRI T CFG_CRC_ERR R cuveuiirienienretieinesnesnssnseeeseeensensensennenns 74
Changed 7t # 1AL B 7 77 as (R4 ¥ 7r ¥ CRC-8 LTI X8 + X7 + X6 + X4 + X2 + 1 XM T X8 + X2 + X1

SN 74
Added 7 a3 FHC & 77 fras RY T RN T 64 AL fF s SUR M Z R I FFAFRRHNR i, 74
Added £ ZFHL B #F A7 OREF T3 FRINT CRC BEZEGTH e 75
Added £ 23 FHL B #F A7 REF F53 RINT CRC TSR BHEFIR (oo 75
Added 7 # B & 7 17 AR S H RN T EEPROM CRC BRI IRFIZR ©ooveeei e eeee e e e 76
Changed 7E J& HH IR (v 3K 5 25 2 353 v S8 2 T A ALE FHHLEE BB e 77
Added 7E & AT A7 955 4% B2 83 I T ENDRV BB v 77
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*  Changed 7E* /5 F A2 AL IR B 25 FLEE ™ 2 rhok i 7 e 1 B 5B A 2% 4R B Ry 1 AT VDD UV B OV %1 ... 78
*  Added 7 5 HRIR AL 95 5] 45 BB 05 TR T S AL 26 A BB B 4 9 AT VDDX UV B OV &K L., 78
o Changed i 1 At AR S B B e 79
«  Added 7EAFHLIRE AN T AAENPOR (LLEERAZ) TH tovviieii e 80
« Changed 7EAFHLIRA H55 145 IGN AT CANWU ZEZ 4% H1-F T H B 0% T SRkt IGN. IGN_PWRL 1
CANWUL_L CEFTIELD  oeieets ettt ettt e e et e e e e e e e e e e et e e e e e s s e e e s e e e e nn e e nnnennaeaes 80
o Added 7ER AR FIRH A2 ARETE BRI T BRI EUUR (o 80
DO o T (oY IR el =R o e ] S o~ = 80
o Added fEBALRE FUIRFIRIN T VDD5 FIH eereenee e e e e e e e e e e e e e e s e e e e e e e e ena e e eenns 80
«  Added 7ZE LA FIRFHFTIHENFIHBIN T B TIRBOUT IR 80
«  Added 7ERMRA FIRAH A E —NHBI T THETIH oo 80
DO (o =Y Il R o B R R =R VR NS = - 80
»  Added £ ZBRIRE FIRAR I ROLRE TUHBM T NRES EHL oiiiiiiiiici e 81
« Added 7E2BRRA FIRFHRINT VSOUTL. 1M1 ERROR/WDI. & M EE A ENDRV ..ovvvvvvcen 81
o Added FEZHRRE HIRHAERINT DIAG_EXIT_MASK Fl DIAG_EXIT U/ ittt eieeeeeeeeee e 81
« Changed 7EEFPIRAE" IR R ST PIATUE AN T ZAFAIH o, 82
o Added 7E Z KA FIRF ABENSHORAETH BN T A ZHRH BT IHE o 82
«  Added fE 2 IRE BRI DR SPRES AR . RFFEZARE . NRES Rl VDDX T H .o 82
o Added TR T ARESFEIRALIETE THIT < evee et 83
* Deleted £ SPI ££/7 #5531\ SPI 4 51 FI R IR T 7244 ABIST 2 LBIST il g ME N7, 2 HiEE a0k
i N1 = P 84
+ Changed 7£ SPI £ L1 # 73 TR R N 10 IRCLFP R T 6 JRALAD oovvviiii 84
o Added 7t SPI i S fEHH B R BT BEE I T BRI T AT T e 84
o Deleted £ SPI #L#E L4 B 355 PR 7 WHIE & PIRP U7 AR S AT BB PRI BETE oo 84
»  Added £ SPI 4 £ 5 B 2R R T R BEE a0 T B T AT T e 84
«  Added 7E#AFREIRE TN FRJEHETRIN T REMBTEFIERE oo 85
o Added £ SPI #74 FHIRINT 8 AT SHERIZI oouiiii e 87
« Changed 7£ DEV_REV #77#% X HE D5 M O TEBUB T L veureretreereneeneeireneenrenrensensesssnnesnssnesnrensensennes 88
e Changed 7£ DEV_REV #7458 RHHE DO M O FELUB T Leuienniiniiiiiiiiii it a e 88
+ Changed 7E DEV_ID #7745 RAHE DO M O T T Lureninieniiiiiines e ee s ee e et e e e s e s e e e e e 89
+ Changed /£ DEV_STATE #77#% R K EAE XA TBUR T DIL] A DIO] BB weeeeeeee e 89
« Changed 7£ DEV_CFG1 # 74 £+ D6 \ MASK_VDD_OV 1 1 #Hiik T nMASK_VDD_UV_OV #10......... 90
« Added 7E“DEV_CFG1 #F 78" &% [m4xt 5V A1 3.3V ) SEL_VDD3/5 il i T E AR 8. e 90
* Added £ DEV_CFG1 #Ff£#% RAJEALRE SCARP I T H e 90
+  Added 7E DEV_CFGL A7 a8 B I T i e e e e e e e e e e enn e 90
+ Added £ DEV_CFG1 #-/7#% & H D[6] 1 VDD SCARFEMN T LEE BB Z G A e 90
e 1L DEV_CFG2 7 /7#% R T D5 Fl DA BT oenieiieiieen s e s e s e s s es s e e e saens 91
+ Changed 7E“DEV_CFG2 Zifr#" &, @M &K 1 5NN SCARFIFBRMAIHATE, HelT
NI LT @ PP 91
« Changed 7t DEV_CFG2 & #% FH % D[3:0] L 7 AT BRI B A v 91
« Changed £ VMON_STAT 1 #77#% #$4 AVDD_VMON_ERR B B OIRAS B i 7 YR IE IR oo, 92
« Changed 7£ VMON_STAT_1 #Ff7#% K44 D[1] M &2y 1 SCAR MR BT RN T8 OS2 R 38 < £
21 P 92
« Changed £ VMON_STAT_1 & f7#% RHF DIO] B E A L SUA M vviiiiiiiiii 92
« Changed 4 B EE R B UK T 4B ERIEEE > FFBET oo 92
» Changed 7f SAFETY_STAT_1 #774% £+ D6 [ ZFM VDD3_ILIM FHHK T VDD3_5_ILIM.ceuienrenrenennenn. 94
« Added 7E SAFETY_STAT_1 & a5 1A DI7] PRI TIERE o, 94
« Added 7E“SAFETY_STAT_2 aiff2%” & [ D[S] BLEHRMT EEPROM THH ..vvvvniiiiiiiiiiien 95
e Added £ SAFETY_STAT_2 #F#% 2+, 1A D[2:0] BRIMADH &I T2 WA SRS U o 95
e Added 7E“SAFETY_STAT_3 Ziff#s &+ [A D[S] BLEATRIN T “TE " SUAR i e 96
« Changed 7E SAFETY_STAT 4 #7738 R D7 FI D6 M L FEEH 0urrriiniriiiiiieeiieiee e eeee e ene e eneanenes 97
» Changed 7f SAFETY_STAT_4 #774% £* % DO &M TRIM_ERR BN TRIM_ERR_VMON ......cccuvennen. 97
+ Added fE“SAFETY_STAT_4 #1728 &, 1A D[7:6] HiHH M0 TEZ T HFAERE oo 97
« Changed 7f SAFETY_STAT_4 #ffas &, kT D[3] WEIH I &8 CADAGEHRESHIE o, 97
e Added 7E“SAFETY_STAT_4 Zif7#s & 1A D[3] WEER UL A1 T ERROR_PIN_FAIL ST i 97
e Added 7t SAFETY_STAT_4 #if7#% =, 1A D[2] & & FJEE WM T BT TRBOH BRI e 97
» Deleted 7t SAFETY_STAT_4 #if7#% & H, M D[1] /AF UWEHHMIER T SPHIA T o 97
+ Changed /£ SAFETY_STAT 4 #f7#% % 1, {£ D[0] /&% UM=K SPI SH M %N NPOR v 97
+ Changed 7f SAFETY_STAT_ 5 #f7#% £H, % D4 ) L BN 0, FK D1 A1 DO M O BEBCN Loenenieneenennenn. 98
+ Changed 7E“SAFETY_ERR_CFG 783" %& ", %1% 0000 B E i H K BIE MK BTN v iiiiviiieeinans 98
i © 2012-2017, Texas Instruments Incorporated 1ET [ 0 R 15
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« Changed 7£ SAFETY BIST CTRL #F77#% X D7 FI D6 M 1 FEE O vrvrieniriietieeeeeeeneeeeteeeaneneeennes 99
« Changed 7t SAFETY_BIST_CTRL #F/7# RH4 D3 M LOCLK_EN FEHUN RSV tiviviiiiiiiininee e e 99
+ Added 7E“SAFETY_BIST_CTRL Zf7a%"&H, 17 D[7:6] VLB B0 TIESRESTNE torveeiiirnereeereenen e 99
+ Added 7E“SAFETY_BIST_CTRL % /£88"% %, 1A D[5] HE8] N T2 AITE SRS e 99
+ Changed 7 SAFETY_CHECK_CTRL #/7#% £ F¥ D4 ) NO_WRST F A RSV euiuiiiiiieiiieeeieeeeeeen 100
« Added 7E SAFETY_CHECK_CTRL # {74 &, 7 D[7] AR A 4738 5% N T DEV_CFG2 1 DEV_CFG1 100
+ Added 7E“SAFETY_CHECK_CTRL #F{##"%& ", [ D[6] M 4N T 834 IR%&. ENDRV A1 NRES ...cvvvennnnen. 100
+ Changed 7£ SAFETY_CHECK_CTRL #77#% %+ D[3] MAAT /A S EBUN AT S oo ieeeeeeee e e 100
+ Added £ SAFETY_CHECK_CTRL #7£#% £ D[2] #WA I T ERROR_PIN_FAIL T H cvvvvvveeeieeeennen. 100
« Changed 7f SAFETY_FUNC_CFG #7778 £, 1 D7 MO TEBH Luriniiniiii e e e e 101
« Changed 7 SAFETY_FUNC_CFG #77#% £, ¥ D2 )\ RSV B H A DIS_ NRES_MON....ccvvvninieninienannenns. 101
+ Changed 7t SAFETY_FUNC_CFG & F#F W, K DO M O TN X tuririiiiiiiiiieine e ene e e 101
+ Added 7E“SAFETY_FUNC_CFG #f7as %, 1 D[7] W N T 24 RS TIH v 101
« Changed 7E“SAFETY_FUNC_CFG F{7#s"®H, ¥ D[6] UiH] MEER T BONHHRE TR s 101
» Deleted 7E“SAFETY_FUNC_CFG #ifF#s"&H, M D[6] VB BIER TR TG o 101
« Added 7E“SAFETY_FUNC_CFG Zifias"mr, 1] D[4] BB BRI T IR AR it 101
+ Added 7E“SAFETY_FUNC_CFG #f7a% &, i D[4] UEHA N T AR A o, 101
» Deleted £ SAFETY_FUNC_CFG #7/7#% &, M D[3] Ut MIER T R AHIZZHETIF TH o, 101
+ Added 7E“SAFETY_FUNC_CFG ZFfEas"® ., 18 D21 BB B I0 T I H cor e ee e 101
+ Changed 7£ SAFETY_FUNC_CFG #77#% £+ D[1] MAAT AT S EBUN AT S i eeeeeeneeaeean 101
+ Added 7E“SAFETY_FUNC_CFG & {788 %W, = D[O] UWHH %N 7 R E . EACRESFIE DL EREMRZE
2235 101
+ Added £ SAFETY_ERR_STAT #77#% & 1, [ D[5] #& % UM T ERROR/WDI fZ 4R LA ... ... 102
+ Added 7£ SAFETY_ERR_STAT #/7#% & ', 1 D[4] W& HWHHHRINT WD_RST_EN A .ivviiiiiiieianen, 102
« Added 7£ SAFETY_ERR_STAT #F7#7#% £ 1, [ D[4] /EE U T &I TR B AR o, 102
» Added 7 SAFETY_ERR_PWM_H #F/7#% R UL TIN T AFHRGZ SCA covvii e 102
« Changed 7t SAFETY_ERR_PWM_L #7#7#% UAAH, ¥ D4. D2 FI DO M O BEHCN Lovviiiiiiiiiiiiiiniieennean 103
e Added 7E SAFETY_ERR_PWM_H & 7 #% UL H IR T ARG B SUA v eeaes 103
« Changed 7f SAFETY_PWD_THR_CFG & 7% &H, ¥ DA M L HEN Ourrnviniiieiiieeeeee e 103
e Changed 7ESAFETY_PWD_THR_CFG #f7#% &9+, Fk 7 D3 £ DO ) _THR & PWD K veuvvrinienrnienannenn 103
+ Changed £ SAFETY_CFG_CRC #F#2 &, K D7. DEAI D3 L1 N O cuvrvrieiiiiieeieceeeeeieeeaeaene 103
+ Changed 7£ SAFETY_CFG_CRC #FZ#F FH, B DA M O BN 1 it aee e 103
+ Changed 7E“DIAG_CFG_CTRL #4788 R W, B M mBEH BN = e 104
+ Added 7E“DIAG_CFG_CTRL Zif7F#s &+, K D[1:0] BB ) SDO Wi ¥ 2T D[6] Bt B oovveneeneeens 104
+ Changed £ WDT_TOKEN_FDBCK #7745 KK D2 L TN 0 cuveniinieeie ettt e e e 105
+ Added 7E“WDT_TOKEN_FDBCK Z77E28"&H, 18 D[7:4] M B0 T I H oo eeee e 105
+ Added 7E“WDT_TOKEN_FDBCK #f7#as &, ™ D[3:0] Wil &I T HEIA A FIEMFIH o, 105
+ Changed 7£ WDT_WIN1 _CFG #F 74 BH, B D6:D0 M O FEA L eeneriieieiieeeieieeeeeeeeeeeeneneeneaeenns 105
+ Changed 7£ WDT_WIN2_CFG #7748 BH, B DAD3 MO HEN L ceeneriiieeiiieieeieiee e e ee e eeeeneaeeneaeenas 105
» Changed 7 WDT_TOKEN_VALUE #7774% AR D7 MO BN Lvniiniiiiiieee et 106
e Changed BT D[7] #t ] # ) MCU F TiH, LLE/C WDT_TOKEN_VALUE #777#% 3R D[3:0] Bt
L0 7N T = 106
+ Changed 7 WDT_STATUS #7745 RHH D7:D6 M O TEEI 1 vvreniiiiiiii it eie e e s ee e ee e 106
« Changed 7£ WDT_STATUS #7#% 4 ¥ D7:DF ) RSV A WD_WRONG_CFG...ucuvvinieninieneneenannennss 106
+ Changed 7E WDT_STATUS #7745 &% 8 20T D[S] BEHAH BE A U civii e nen e 106
« Changed 7t SENS_CTRL ##F#% £, ¥ D[A] iR MERRA @ DR SCAMRFFRERN Lovinn, 107
o Changed T T MR BZ «eene et e e 109
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Changes from Original (July 2016) to Revision A Page
o O FEARPE FIE T 6V AT B RIS 2T BT BR AT 15A T T 1.3A et eeeeeniennetrenneeneaeeneee e 1
o TN FEAEE BRI BV (CAN) T0H R T B BRI o vneereie et e e eeseese et e et e en e et e esneesneesneeaneeseennaennaes 1
o WM FEAFHE FIFR P 3.3V B 5V MCU /O BTG H AR T HLUABR B .evee i 1
DI [ o | e b L 1 7= P 1
o OV FEAFEME BRI A A PRI E ok B A PR A AL 300MA FEEUK T LO00MA Luuiiiiieiiie et e e ea e 1
DO [ S A Eda b R =l o P 1
D e N2t 5 | B O A ol T = ey | AP 1
I N R 2ty A1 e e Y A5 N 1
IS et o | Fka a7y LR ] i s < = 1
o TSI FEARE BRI T AR B AT IGNITION BT ettt e e e e e 1
I G A oy N A B 1 S 0 A e s i P 1
DI e 2 A A2 e e | B O NI - T 2
o OIS AR BT T A R VE AL 0.8 F 2.6V L T 0.8 F 3.3V iiiiiiiiiiiii 2
o CWIN ZE“UETINEE \BAH M ThEE FIFR A T S W S A BRI A 2
NN i G oA 1 X R s B L = P 2
D ey i g < L 3
+ Changed 7£ PIN ZfiE 4 PGND 2B MBI AN TE DU T HEH o vvvv e 22
« Changed B 1 Z4X0 i AHUEM R POS i 5 AT T Lo 24
«  Changed 5 1 X iR AHUEM R POS i 5 LTI Lo 24
o Added TEAX R ABENE TN T B FTZEIL RIS +vvneerneereenesnresneesnresneesnsessenseensesneesnsesnsesnsesnernnees 24
» Deleted £ 26X/ i AFCE £, N9BHE /0 HIE"FIZFR (ML.15) FMIER T DMUXO ceuiiieiieeiieeeeeeeeee e 24
+  Deleted \ZaX R AHUEM RFMIBERT Ty BME =80 1eniiii e 24
« Changed 7& Zi %] 5 A S ¥ A5 L CDM (750) BIEAIM KV FEBUR T Vi eeneeaean 24
o Deleted MZEXT R ABEM MR T Ty B/ME =40 triniiiiie it e e e e e e e eeaenns 25
+ Deleted M IET41F T Mk T VDDIO B R BT BEB «oene e e 25
«  Added TEZPUISTHA T, TEHRTBEFESEPRMTE (oo 25
« Changed JEIE7E A 150°C W45 AN Ta, SEOUT BRI RSB 27
*  Added 7 HTHPE FRHIRINTT VDDBjippe BH..oiiiiiiiiiiiiiiiiiiii 27
« Changed 7E TR P EET Varopous (AL.3) THRZEZRBI covvvniiii 27
+  Changed 7E“HLRHE" R A lyppe jimic 250 B3 A LT BR 1) 58 AR T URAE FELIAT oo, 27
+ Changed f£ 1 “THFE R, ¥ ALS M Fyy vope ORISR T for vooe MBI, WIN T 38T, JF HAMBR T

R N N 7 7 7= P 27
 Changed 1E # T4 FF% DCypps 5L (AL.6) MK Z&AE M VBATP > 7V AL T 0 <lypps < L.3Aiivninnnnnn. 27
o Added 7£ S FFE FH A Tprotypps (AL.7) W0 T IR SEE/MEF R KM . KRR 1E N £ /5 W o 7

VDD6 fR#", 5 VDD3/5 HRF I,  (FFF P TProtypps ZH)  ceerieeiiiiiieieii e e e 27
«  Added 7E B FME R ) Tprotypps (2.13) I T IR SEE/MEF K . ST Tprotypps S5, HIR%

£ VDD5 i BN T VDD5 fR#. AR A I E i AL Er, AT VDD5 v, 27
« Added 7E 4 R PR dvDD35/dt 241 (3.11) FIMAAARINT VDD3/5 FAME coveieeieeeeeeeeeee e 28
o Added 7£ S HFE FH A Tprotyppgs (3.13) W0 TR S HE/IMEFI B K. STFHA Tprotyppes S5 KR

AN e TR T VDD3I5 (R, ML RHKET (X T AT FERATIRET v, 28
«  Added 7EH AR R dVDDL/dt 40 (A4.14) TN T IHRZRE oo, 28
e Added 7E S £ H M VSOUTL 4L (5.1) MR T VSOUTL S tuiviiiiiiieii e 29
« Changed 1t M FHK MVVSOUTL i IMEFIERAE A —15 FT 15 B T =35 Fll 35, 0iuiviiniininiininieenen, 29
«  Added 7E #HME R HIRINT BRERARERER BUE S BB AMEARKAE o 29
« Added TE HSHFHE R Tprotysours (5.13) W IN T 1R S/ IME AR KME . WM AR VSOUTL K/ Bk

F T AR B PR, A VSOUTL 6 CRFT A TProtysouts ZH) wvnerieeieiiiiieiieeieiieeee e ae e s e e eneens 29
» Changed 7t S 4# KH K VBATP_OV,ise U/ MAE TR KEM 29.5 1 32.5 ARk T 34.7 il 36.7.

T Sy R 7 < P 29
« Deleted M\ H4FE FA MR T VBATP_OVNYS (POS 6.6) . .eueueueueueereueeieneeeurensnsenesrenssreseernsenensenenrenns 29
« Changed 1E # T4 R VBATP_OVyy SEUN SB/IMEFBKIEI 29 1 32 47k AL T 34.4 A1 36.3. Uit

T %Sy | R < S 29
«  Added 7E HTHFHE Frf) VDD5_UV (6.8) TN 73R S HR MEAR KA oo, 29
+ Changed 7& 4 F ol VDD5_OV HIE KM 5.5 T HUE T 545 1 iuiiiniiisieeisessnesenssseneneensnesanenen 29
e Added 7E #HS4FME £ H 1 VDD5_OV (6.10) N 7B S HUEIMERB R v 29
« Changed 7F 45 Rl BA 3.3V IZE (RJE) MHRZEH VDD3/5_UV s /MEM 2.97 FEULT 3eennenn... 29
« Changed 7F HI4F#F F 4% VDD3/5_UV (5V & E (R MHERZM) M KEM 4.8 HIKT 4.85.ccnennennns 29
o Added 7E #S4F M F£rh1a) VDD3/5_UV (6.12) %0 T 4% 3.3V 1 5V BB IR S H R/ IMEMBR A E oo, 29
+ Changed £ #SHME F % VDD3/5_0OV (3.3V WEMREM) MR AMEM 3.63 FHEUR T 3.6 covverrrniiriennenn. 29
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o Added f£ T4 K VDD3/5_OV (6.14) #8745t 3.3V M 5V % B IR S /IMEA R KM o eeeenns 29
o Added 7F 4 R VDDL1_UV (6.16) ¥ T R# S8R/ MEM R KME . KR %M 7F VDD1_SENSE 7/

JEI_EJBy SR T 7 VDDA_SENSE 51 F/#R . #AX B {5 LA FR 800mV VDD1SENSE (Pos 4.2) A2k .......... 30
« Added 7E LS4 R VDD1_OV (6.17) N T IR A S 8um /MBI KAH . R 2% 1+ M 7E VDD1_SENSE 7/

SRR R T 7E VDD1_SENSE 5/ F /&R . AHXT B {E LAFRFK 800mV VDD1SENSE (Pos 4.2) A4k .......... 30
« Added 7E H S HFFME R VSOUTL_UV (6.19) ¥ T B S8R /MEMBR KE. XHTFHA VSOUTL_UV 24,

PP 2 AE M 7E VSFBL 5] I ST SUR T 78 VSFBL BIBIL R . FABIE : +evveeeveeeeeereeeeeeeveeeee e 30
e Added 7t #H S £ M VSOUTL_UV (6.20) @i 1 iR S Es / MEFIRKME. XTTHA VSOUTL_UV 4,

F MR SFATE VSFBL 5/ JI_E /RS B 1 7F VSFBL G I L/ o AHXTEIME : vevvviiiiiiiii i 30
« Added 7E 4 R VDD6_UV (6.22) ¥Nin TR S8R/ MEFR KA. Mo, W VDD6_UV ZEUAR

L7 2 PP PP TPPPTRRPPPPN 30
e Added 7E S 4FE £ 17 VDD6_OV (6.23) N TR S H MEM B KE. ok, B NP4 VDD6_OV S5k

< 30
o Added 7E HSFFEE RFHM IGN S (7.4) 1 T IR e 30
«  Changed 7E 1T e bfs |_CAN B8 (7.7) EESUR T I_CANWU FEZIT T IRZELE covereeeerieeeeree e e e 30
« Changed 7 1 THHE R4 I_CAN_rev (7.8) I RAEMN 1L FHEUR T —L1.uiiiiiiiiiiiiniee e, 30
o Added 7E B THEFE FH Iop (8.2) TRl T Tl 5t ettt aaas 30
o Added 7E HTFHE FZHIRMNT fep (8.3) MIB/AMEAIR K .vvvvniiiii i 30
«  Deleted 7E #THFE RHMBR T Ryson enorv nres (9:28) ZEUKIB/IME 11 uiiiiiiiiiiiin i 30
«  Added ZE“HUSFFE" R T Venory nres i S8 (9.5) BEIIHAINT AR ZH 1 oo, 30
» Deleted 7t #HTHFE FHHE Venory RS T (9.5) ZHI IR AAEM 500 FHEE T 450 cuiuieinienenieieereeenenranannes 30
Added 7EHISHHE FHI Ve ow S5 (10.2) 00T BT AAIIRRAAE v, 30
«  Added 7E H UHFE K Vpioin_wyst S8 (10.3) WIN 7 UL 5L AR &M Bboh, &N T A .., 30
 Changed 7E H1 “THFHE R 10.4 N TEBUR T Roncout amux SEL covvvviiiiiiiiii e, 31
*  Added 7E HTHFE RH I Vpicour mien ZHL (10.5) TRITT BB .ooviiiie e 31
«  Added £ HTHEHE FZH I Voigout tow S8 (10.6) TN T 3IHVLHT oo 31
*  Added 7E B THHE FHA trsrexriokay (9-42) WIN T MR ovvveiiiiieesiec s 31
Added TEHTHPE RHIRITT twp puse B ooveiiiiiiiiiiii i 31
Added 7E HTHE L H 1 terror woi degitcn ZAL (12.1) IIN T HHF MCU #R 1G5 M oo, 31
 Changed 7E H1 “THFHE R terror woi_degiiten 28X (12.1) IR KAEA 15.75 FHUK T 16.25.cccuvuniiiiinieeiaineens 31
o Added 7EBSFE B fop S50 (13.0) I T AR AAE, SRR T S ABRME 8 A SRR

L E 31
«  Added 7E HSFME R tep S50 (13.2) IRINT PR, SRR T S AN /IME 125 FHAE A A4 00 5

T v = 31
« Changed 7E # TR RFWK toq (13.7) MEIAEE SR T R/ME. tb4h, @R SE B8 W SCLK 1 EFHEE R

LA N3 PP 31
» Changed Tt S HFME RH thes 30 (13.10) HIF/IMEM 250 K T 788, kAL, EIESEAHRRIMT

T A== s 31
» Added 7£ HFEME FF M fSysclk SEL (LLL) TR0 T G E oo 31
«  Added fE“HASHFE"R A ty, ZE (13.6) BLRH IINT SDO M =T A o, 32
« Changed 7E # TR RFRE tgy PRI 30 FEBUB T 53.3 ivniiiiiiiiiiiii i 32
« Changed & #SHME R F ¥ ty, FIBKMEI 30 EHUK T 85.7. K54 wﬁﬂﬂ M SCLK F T BB 17 LT ... 32
+ Changed 7SR R B ty 50 (13.11) B M Hi-Z RS R T 28 e 32
« Changed 7F H 45 FHRE ty; (13.11) BIFRKMEI 15 BB T 25 uniniitieeenennenenneneneensnseasssensenensensnnenas 32
DN 1o Yo I ol o I g 1 O 32
« Added 7E #HHME RIS T SPI SDO ZEMadhi I EEIRIE e 32
LI @4 Yo 1Yo s i PP 34
Added 7E VDD6 [ Hs JF A0 553 ) 55 BRI TR0 N iliE MOSFET $TTFIS I oo, 35
+ Deleted 7£ VDD5 £ f 45 oy, WH¥7 5 H VDDS"By& T llFR 798k SAFETY_STAT JE#

] N oa ST Y N =1 A 0 S 35
+ Added £ VDD1 ZE#F2 4% HRA IR JEIIN T BRIN VDDL BETE «eneeeeeie e e e e e e 36
«  Added 7EA % VDDx Tt 5e BUG TR AL IS LI VSOUTL ZEHEAE/E A% B0, S — BRI T A T, 36
+ Changed £ VSOUTL ZitfAz/ka% #57r PORFERER SR LS A £15 BEHUR T £35..iiiiiiiiiiiicc e, 36
+  Added fE VSOUTL ZEtEF 4% S B LRI T SPI AT AT E e 37
Ve [ Lt et o e I Ty s NPT 38
« Changed 52T MefE {5y HI5E — B K v URR BY B8 BSURR T PRSP RUBR IR e Jik oo 4 52 Ak 1] B8 SO T B G ok v

T e 38
«  Added 7EE ALK 5 IRINT 76 L B FAEREFE DL BIER T VDD1uiuiiiiiniiniine e 38
«  Deleted \E 7 FEK o 1 — B MR T H BOEBE A R AR ) e 38
« Changed S T L HLAIBTHIAT Hy 353 I L HAIBT AT R B oo 39
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Added £ _ HLFIB AT K BB 53 A IGN 817 POST_RUN 7 BUEI T HEH e, 40
Deleted M &£ ZyFERIZ I A 343 (1) ENDRV TH IR T 52 ALIKENER o, 41
Added 7E # & 5 #5 (VMON) FB43 R In T B I F M SRFIREEME o, 41
Y LT B 2 == N 43
Deleted 7E M/ £ L 2K i #2575 (LCMON) 043 H1 M Sl B2 510 22 o MR T ThEe S5 Ui B A BRI TNE oo, 45
Added TE 4 K B 1525 (LCMON) #75 Hh 1] 2 e S0 B T H IR I T SPI B AFIRAL vevveiiiiiieas 45
Added 7E A BIST 18 17AZ BHEJGTHITZRIN T ABIST 1B «ovvv i 46
M DMUX RIGHBIT T 248 A B FH15 (LBIST) FB FFR I T AR B AZ AR FIZR e e 47
Deleted M 4% 45 #F1 B S FR A1 383 M 55— B P HIBR T VDD5 F VSOUTL BEJH . ceneeeeeeeeneeeeeeeeee e e eneees 48
Added 7 £4 i iy F2 A1 i BRI B850 TH RN T VSOUTL HLJEBIE «ovvnvviiieii et si e 48
X o =1 48
Deleted M 45 45 #81 H i R 35803 TR T AP HUIRAS SCAR A T U T AR R . Ak, B3N T ENDRV

1 48
Changed B 1 45 i f5 A0 L R B4y AR =B, N T NRES IRHLISFAA RO VDD5 EHEH v, 48
Added TE Z5 i 5 # HL i FR A 3B HR RN T L AR I (RS SRR EEME oo 49
Added TE 2 i 51 1 DIAG_OUT #3471 2 i 4 1 51 1 DIAG_OUT BRI 7 A5 S AU ..., 50
Added 7E“i2 ¥ H 51 B DIAG_OUT” #4011 55 — Bt h ¥ in T &% DIAG_OUT SIBIFIZE RSB o, 50
Added 7E A 22 B 52 HH A 5 22 b ) B SE R BRI 7R FERIAH LT ZRTE v, 51
Added 7E B £ 85 L A0 £rh a2y IS EE (MAIN_BG I VMON_BG &40 HINT £ B0, 51
Changed 15 #4552 B4 5 #3267 R T DIAG_MUX_SEL FURIFRRE ..uevneereieeeeteeeernesneseeesneeneeneenenns 51
Added 7L ZEE T FHAEFE RPN T BB BT v, 51
Changed 7£ #8402 25 a6 R bt VSFBL 73 B 1 BHBUR T 4uvniiiiiiiiiiiiicci i 51
Added 1E M ZBE R A3 L F RPME oS AT HEIENE 5B BGL Bl 7 MAIN_BG ......cceveneee, 51
Added TERI Z B R FH#%F8 RPN T 84 SCAR RIS AR — B M0 DUBRE e 51
Added TELFZEF R 45 (DMUX) F 28 1 T 35 AN BRIE o, 51
Added 7t DMUX RGN T2 Wik & SCA 2 7 2 25 B H# R as Gl MUX_OUT fi7) Rl £ g5 T 48 %
a1 54
Changed 7E WDT K011 4045 WDT JK&EF WDT KaCFH A 3B T F 1 1HEATIEE BE e, 55
Added TEA[AF 10 R0 BUAHE T 0 B TTRPRAS RGN T & T I RSO SO 55
Changed fE @ H sM il RIA (ERIAEZC) #4047 WDTI BUE S0 P el TRVR FAFBTE CGEZBD i, 57
Added TEEH M RSN CBRAEZC) $447 WDTI BUE 3 5rH, EFT PR & D4t FHhasin T SPI %47
g A g b 7o 58

Added Tt SRR A (CBRABE ) #4047 WDTI BL & &4+ 7 WDTI & 1 /7%1F SPI SW_LOCK B .... 58

Added 7E &SR EB il A FA (BRIABERC) #4477 WDTI ALE &7 thasin T WDTI ETHEBEEIF RN T twp_puse HEIE

B L1121 -SSP RUPPRPN 58
«  Added fEEHSM BTN (BRABEE) P47 WDTI BLE 520 i 7B e, 59
o Added 7EMEHSI S RIAN CERAEZC) $47 WOTI BLE S FBII T MR oo, 60
+ Deleted 7E#1L SPI BL & & 1R A F43 5 — B MER T ASIC ., 61
+  Added fE“@EId SPI FCEE 1M ZH6 50 1 SEPUBLH,  ETCI RLFAF I TR B E G 1A R LY s AT, 61
«  Added 7EE [T ASAAIKE SPI FAFE X oy, FEE TS EER & XFIEPHRIMT 4 ALFHH 61
o Added 7EE [T ARAAIE SPI FAFE X oy, FEE 1S a5 K & XHNERPIINT 32 ArrBiH ........ 61
o Added ¥R T 1RSI N FSIIEAT 57 AR M 10 1] B E A T IR A E B e, 62
+  Changed 75 [ 14 B0 B 7 513547 3555 R T WDT SRR FHEAT FUZ weveeeieeeiee e e 63
o Added FEE[JHSHEER (BETTIRBERD A HRMT 4 SLFEL v, 63
o Added fE £ XS [ B E A TS A3 ECE 05 TH NN T B TR A R BB FIERBESCA oo, 64
T Xo o =Yoo o 5 L i < s PPN 66
« Changed 1£4 i WD B FIAERG 8 Armg 1% & RHATEKR T WDT MEFIFFBLHK - MR 0 AL 3, FF
JRMARE 2 MR 1o FEARRFI PRI T 2 MR FFAF 22 I B Z A8 IR B FRFE v 67
o Added I T F [ THA I F FIE AT WDT_STATUS BFFEAE T3 e eeeieeeeniereesistiesssnesnssnesnssseneeneenns 67
e Added £ MCU #fi&15 5 5775 (MCU ESM) 43 i 1 S A B BT o 69
« Added 7 MCU #fi&15 5 i #£#% (MCU ESM) #4372 BTG ZRASBIE oo 69
« Added 7£ MCU #4155 #7548 (MCU ESM) #5307 HUARMESKM AR Z TR oovvviiiii, 69
+ Added /£ MCU #iRf5 Z i #£#% (MCU ESM) #4317 ERROR/WDI SIHISEHICA (v, 70
+ Added /£ PWM #0 #570 thasin 1 58— BOFER I TRIAI TR IAUE v, 72
+  Added 7E“PWM BB AN IR I T HEEFUZE 1ouiiei e 72
+ Changed 7 PWM #2{ #7r Ho ERROR_PIN_FAIL 37 ) 75 17 35 B B SCAR MR 51 IRNE 5 R & W 3 20k T R 48
PN 73
o Added 7E A B B A AEASRYT # AN T CFG_CRC_ERR FRAE teuiiuiitiiiieinetieneine e e e e erene e eenseneeneenns 74
Changed 7E #4127 77 as (RY 8653 Tt CRC-8 Z I X8 + X7 + X6 + X4 + X2 + 1 XK T X8 + X2 + X1
L ettt et ettt e et eeeteeetaeeetaeestaeestatestteeesteeestneeeteeetaeettntettaeetneraneeenaeeeteeetaertaeranaerrnaarrnaaes 74
i © 2012-2017, Texas Instruments Incorporated 1ET 7 il % 19
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o Added fEZS AL E AP FAS IR FA IR INT 64 AL B SURFZARIF I A AFER IR v, 74
»  Added £ #FHLE A A7 AR T IR T CRC BZEZTH v 75
»  Added 7E# I E FFAEA R A HIRINT CRC HWEIIAR, BUEAIER (v, 75
«  Added 7E #FHLE A7 AR H AR INT EEPROM CRC BIATEIRFIZR Lo e 76
«  Changed 7£ 5 I 1R 7 95 45 F 85 380 TSR A0 T AL AR HEES TR oot e e eeas 77
Added 7E 5 HRIR AL 95545 HLEE 8 AR INTT ENDRV BB v 77
*  Changed 7E* /5 F A2 AL IR B 25 FLEE 0 2 rhok i 7 e 1 B 5B A 2% 4R B Ry 14T VDD UV B OV %A ... 78
Added 7 5 H RIR AL 93] 45 HLEE 0 TR T S AL S A B RRE H B 4 94T VDDX UV B OV B L 78
o Changed B i T A b AR S B G e et 79
«  Added 7EAFHLIRE AT AAENPOR (LHERAZ) TH tovvieeii e 80
« Changed TEFFHLIRA 55 145 IGN AT CANWU ZEZ 4% H1-F T H B 0% T SRkt IGN. IGN_PWRL 1

(0 N G - PPN 80
o Added 7ERARAE IR A2 ARETE BRI T BRI EUUE oo, 80
DI 0 T L (oY IR el =R o B ] T o~ = P 80
o Added 7EBALRE FIRFIRIN T VDD5 FIH oereenieen e e et et e e e e e e e e e e e s e e ee e e e en e e neenaennnes 80
«  Added ZEEARE FIRFHETIHEMFIHBIN T B TIRBIT IR o, 80
o Added ZEEAAE FIRFAFE—NTHBM T FHETFIH oo 80
DO (s SV Il R R o B R I =R VR O L - SO 80
«  Added fEZBRRE FIRA AN RORE TEHBEM T NRES R coiieiiiiicie e 81
«  Added 7E2BRRA FIRFEHRINT VSOUTL. 1M1 ERROR/WDI. & IR EE A ENDRV..oovvvivccve, 81
o Added FEZHRRA HIRIAKERIT DIAG_EXIT _MASK Fl DIAG_EXIT A ittt eeeeeee e e e 81
+ Changed 7EEZPIRAE" IR LS T PIATUE IR T =AFATHE o, 82
o Added 7E Z KA FIRF ABENZSHORAETH BRI T A ZARH BT IHE o, 82
«  Added fE ZIRE SIS DI SPRES R ERR . REFEZARE . NRES A1 VDDX HH v, 82
o Added TR T ARESFEIRALIETE THIT < evee et 83
* Deleted £ SPI ££/7 #5531\ SPI 4 51 HFIE MR T £ 44 ABIST 2 LBIST il s ME N7, 2 HiEE a0k

i 1= PR 84
« Changed 7t SPI # &40 i 2 N 10 JRAFPTEEUE T 6 JRALAD covviiii 84
o Added f£ SPI dr S EHH B R BT BEE TN T BRI AT T oo 84
« Deleted 7E SPI (#3508 &5 v MR 1 Ui BVR A A AR U7 A QR AT REME R BRTE oo, 84
»  Added 7F SPI 4 £ 40 B 2R R TR BEE A0 T BRI AT T oo 84
o Added fE AR br 7 10ma R RSN T IRESALBIEFIERE covvii 85
o Added £ SPI #74 HHIRINT 8 fiT SHERIZI 1orneiii e 87
« Changed 7£ DEV_REV #7775 FZHE D5 M O BB T L veuereiieeeeneeneereneenreneensennesnstnsansensenrensenrensens 88
« Changed 7E DEV_REV #7458 FRHHE DO M O FELUB T L euiennieniiiiiii i a s 88
+ Changed 7E DEV_ID #7745 RHHE DO M O T T L uueuiiiiniiiiniiieseiet s s st ss e ea s es s e st s ens e eneansanenas 89
+ Changed 7& DEV_STATE 777 #% R K EAECAEBR T DIL] A DIO] EHH ovvriiiveieeve e 89
« Changed 7£ DEV_CFG1 # 74 £+ D6 )\ MASK_VDD_ OV 1 1 ik T nMASK_VDD_UV_OV Al 0.......... 90
+ Added 7E“DEV_CFG1 # 728" &% 4%t 5V A1 3.3V ) SEL_VDD3/5 Uil i T AR EH. ..o, 90
* Added £ DEV_CFG1 #FfF#a% RIVEALRE AT T oee e 90
+  Added 7E DEV_CFGL A7 a8 B T 0 et e e e e e e e e e e e enn e 90
+ Added £ DEV_CFG1 #/7#% & H D[6] 1 VDD AR T LE B B BN ZJE" AR e, 90
e 1L DEV_CFG2 & /7#% R T D5 I DA BIA T tenieiniean et s s e s e s e s s e s s e sa e s eaas 91
+ Changed f£“DEV_CFG2 apff#s &, @IEMIBR ®E oy 1 J5 M ARSI SCARIFRIN S mATH , BT

NI LT @ PP 91
« Changed 7t DEV_CFG2 & #% FH % D[3:0] L 7 AT BRI B A v, 91
« Changed 7£ VMON_STAT 1 #77#% ¥ AVDD_VMON_ERR i B WA ZR A& B 2ol 7 I IEEIRE voveenennns 92
« Changed 7£ VMON_STAT_1 #Ff7#% K44 D[1] M &2y 1 SCAR MR B AT R T8 OS2 R 38 < £

2 PP 92
« Changed 7£ VMON_STAT_1 & #7#% RHF DIO] M1 E A L SUA M viiiiiiiiii e, 92
«  Changed i 2457 B UK T 4B EIRIEER > FFPET o 92
» Changed 7f SAFETY_STAT_1 #77#% £+ D6 [ ZFRM VDD3_ILIM FHR T VDD3_5_ILIM.teuinienenienennns 94
« Added 7E SAFETY_STAT_1 & #Fas 1A DI7] PRI TUERE o, 94
« Added 7E“SAFETY_STAT_2 aiff2%” %4 [ D[S] BLEHARMT EEPROM THH ..ovvvviiiiiiiiii e, 95
e Added 7E SAFETY_STAT_2 #if7#% &+, [A D[2:0] BRIMADH AN T2 WA SRS A o, 95
e Added 7E“SAFETY_STAT_3 Z /74 R [ D[5] YeIATRIN T “TE R SR i 96
« Changed 7E SAFETY_STAT 4 #7783 R D7 FID6 M L TN 0urenieiiiiiei it ee e e eea e e 97
» Changed 7f SAFETY_STAT_4 #774% &* % DO &M TRIM_ERR BEXCAH TRIM_ERR_VMON .....cceeuvennenn. 97
+ Added fE“SAFETY_STAT_4 #7728 &, 17 D[7:6] M M0 TEZ THAERE oo e 97
« Changed 7f SAFETY_STAT_4 #iffas &, kT D[3] WA &8 CADAEHRESHE 97
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Added 7E“SAFETY_STAT_4 ZF 748" R 7] D[3] iGFR UL 1T ERROR_PIN_FAIL ST v, 97
Added 7t SAFETY_STAT_4 &Fffas £, [ D[2] &K FM/EE PRI 7 & I TRBOHEE A 97
Deleted 7t SAFETY_STAT_4 #7/7#% & 1, M D[] /EFZF BEEHFMIBR T SPLZETII ooviiiiieeaen 97
Changed f& SAFETY_STAT_4 & 74 % 1, 1t D[0] /&% Uil SPI S5 i M NPOR ovevecceeene 97
Changed 7£ SAFETY_STAT 5 #7745 £, K D4 N 1 HH N0, FK DI FI DO M O BEHEN Leeniiveienienannns 98
Changed 7E“SAFETY_ERR_CFG {788 & H, %1% 0000 BEE W K BREM I K BTN i, 98
Changed 7£ SAFETY_BIST CTRL #F77#% FF¥ D7 F1 D6 M 1 TN O vuvreireeeiee e eeeeeee e eee s eneaenne 99
Changed 7£ SAFETY_BIST _CTRL #F77#% £ 4¥ D3 ) LOCLK_EN N RSV ciuiiiiiiiiiieeieeeeeeeeeee e 99
Added 7E“SAFETY_BIST_CTRL 748" &%, 7 D[7:6] WM BN THESIPIRETE v e 99
Added 7E“SAFETY_BIST_CTRL ZFf7#8 % H, [A D[5] #iB SN T IZWiFESIRES oo, 99
Changed 7& SAFETY_CHECK_CTRL # 7 #% &K D4 M NO_WRST BN RSV .uniiieiiieieeeieeeeeeeenenns 100
Added 7E SAFETY_CHECK_CTRL #{7#% &, [ D[7] ZRH NP Z2 5 A N T DEV_CFG2 fl DEV_CFG1 100
Added 7E“SAFETY_CHECK_CTRL #Ff##3"%& ., [ D[6] P ¥ T 834 IR%&. ENDRV f1 NRES ...vvvveninnen. 100
Changed 7£ SAFETY_CHECK_CTRL #77#% F 6 D3] MAF /AT S HEON AT TS Lo 100
Added 7t SAFETY_CHECK_CTRL #if7# &4 [ D[2] BRI 7 ERROR_PIN_FAIL FIIH .ovvvviiiiiiiianenen, 100
Changed 7E SAFETY_FUNC_CFG & 748 F, B D7 MO TN Luririiniiii e e 101
Changed 7& SAFETY_FUNC_CFG # /74% £, ¥ D2 M RSV BN DIS_NRES_MON .....ovuieienanneeenanenss 101
Changed 7£ SAFETY_FUNC_CFG #7748 KM, K DO M O T X teniriiiireiieieeieineeeeeeeeteeeseeeaeeneenes 101
Added 7E“SAFETY_FUNC_CFG #f7as %, M D[7] WH 0 T 24 RS TIH oo 101
Changed 7E“SAFETY_FUNC_CFG 778 &, ¥ D[6] #i0H MRS I oo R B S 8 s 101
Deleted 7E“SAFETY_FUNC_CFG Zif£## &+, M D[6] BLBAH MR T & TTHIGIE oo, 101
Added 7E“SAFETY_FUNC_CFG #if#as &, 1 D[4] ULBH IS0 TIERESCAR o 101
Added 7E“SAFETY_FUNC_CFG #A743 R H, 1] D[A] B B T RHLIRAS U oo 101
Deleted £ SAFETY_FUNC_CFG #/74% &+, M D[3] UtiAH MIBR T EHIZEHE I TE o, 101
Added 7E“SAFETY_FUNC_CFG 2282 % H, 1 D[2] T8 TI0 T I H covveei e eeeeieeeee e e e eeas 101
Changed 7f SAFETY_FUNC_CFG # 77#% & D[] WA WM S B EUN RS e eeeees 101
Added 7E“SAFETY_FUNC_CFG #if7-48"% 9+, [[ D[0] #MH % T HimiH . SM0RETFIHH UL ERA R E

2235 101
Added 7E SAFETY_ERR_STAT #{7#% % ", [ D[5] & &% WHIARII T ERROR/WDI I AR A ... 102
Added 7E SAFETY_ERR_STAT #/7#% 3& 1, [ D[4] WEN YIATRINT WD_RST_EN SCA coiviiiiiiiieeene, 102
Added 7t SAFETY_ERR_STAT #/7#% & "1, [ D[4] J&FZE BRI T B I T RBOTEER IR e, 102
Added 7t SAFETY_ERR_PWM_H #F /7 #% R UL BIN T AFHRGZ SCA covii e 102
Changed 7f SAFETY_ERR_PWM_L # 44 W, K5 D4, D2 DO M O BN Leveieiiieieieieenenenenenas 103
Added 7E SAFETY_ERR_PWM_H & 7 #% K UL H IR T AR B SUA o 103
Changed 7E SAFETY_PWD_THR_CFG & /7% KH, ¥ D4 M 1 HEBN Ourenriniiiiieee e 103
Changed 7ESAFETY_PWD_THR_CFG #{7#as % H, T D3 ] DO i _THR 2 PWD &K covvvivrinninninninnns 103
Changed 7£ SAFETY_CFG_CRC #F7#f £, % D7. DS AI D3 M 1 BN 0 cevneriiei e e eee e 103
Changed 7f SAFETY_CFG_CRC #F/7#% RH, $ D4 M 0 BN L oveiiiiiiiiieee e en e ean e e 103
Changed 7E“DIAG_CFG_CTRL ZFff#s &4, HUH MBI B =2 s 104
Added 7E“DIAG_CFG_CTRL #f7#%"%&*, ¥ D[1:0] I+ SDO 2 ¥hn 217 D[6] ¥t I e 104
Changed 7 WDT_TOKEN_FDBCK # /77 K H D2 M L FEHUN 0 vuveeieiiieeeee et 105
Added 7£“WDT_TOKEN_FDBCK ZF4785" %™, 1] D[7:4] YEBH B0 T I H cev e ee e e e eeeeenas 105
Added 7E“WDT_TOKEN_FDBCK @78 %& 1, 1 D[3:0] Vil &I T HEIA A FIEAMFIHE oo, 105
Changed £ WDT_WIN1_CFG #7/7#% RH, H D6:D0 M O TR L vrvnieeniiieiinenieenseesnesenensenensensnnenns 105
Changed 7£ WDT_WIN2_CFG #/7#% RH, H DAD3 M O T L ovnieienieie e reeesesenesenensensnsesnnenns 105
Changed 7 WDT_TOKEN_VALUE & 77#% ZHH D7 O BN Loeviiiiiiiiine e, 106
Changed ¥4 7 D[7] ¥t W #1 MCU T TiH, LIE/L WDT_TOKEN_VALUE 2 /7#% %) D[3:0] Ui+ 1)

L@ 7N T = 106
Changed 7 WDT_STATUS &7 #% RHHE D7:D6 M 0 TEEUN 1 cevinieiiii i e e eas 106
Changed 7 WDT_STATUS 7 777#% %06 D7:DF M\ RSV FH N WD_WRONG_CFG ..cvuivnienerneeneeneeneenennns 106
Changed 7 WDT_STATUS #7/7#% 24 B 2T D[] SRR BE A A tiviiii e 106
Changed 7£ SENS_CTRL & #F#F £, ¥ D[A] VEBRMIBRA B BESCATRIFREAN Lo 107
Changed FEE T HAR I BB e ettt e 109
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3 SIMEEMIhaEE
AT R SIMEBRKZLEALH ., BXHERRST , TSR 100N EIE.
DAP #f#
32 5| HTSSOP ( €A PowerPAD™ )
1A 450 B
s N
O
vBAT_SAFING [ | 1 e . 32 [ ] Eenporv
|
vee [ ] 2 i ! 31 |_] seL_vop3s
|
crr [ | 3 i lso ] ioN
|
cr2 [ | 4 i ! 20 | ] veatp
|
panp [ | s i ! 28 |_] sobne
|
nRes [ | 6 i ! 27 |_] vobe
|
piac_out [ | 7 i ! 26 |_] vopic
|
nes [ | s i I 25 |_] PeND
: Thermal 1
soi | o ! Pad ! 24 | ] vDD1_SENSE
|
spo [ | 10 i I 23| ] oo
|
sck [ | 1 i ! 22 | ] vooio
|
rRsTEXT [ | 12 i ! 21 | ] vopss
|
ERRORWDI [ | 13 i I 20 | ] vops
|
canwu [ ] 14 i i 19 | ] onp
vsker [ | 15 i i 18 | ] virackL
vsin [__| 16 e 7 17 [] vsoum
\_ J
5| B zhae
Bl
y 38
Py 2% i) L
1 VBAT_SAFING PWR AT ¥#E (VMON) 1 BG2 ThREM EM ( BBIR ) MA ( XARMRERY ) RiEEE VBATP
2 vVCP PWR BT R B
3 CP1 PWR BHERNBERE , SREN
4 CP2 PWR BERNBEREE , KEEN
5 PGND GND it (BIR )
6 NRES (o) PIEHIZE (MCU) M ENMEES (RBETER , AL , FFREE )
ATUHSRERARNIZEMESIME. 2 MCU ADC M= 10 fAEBERL (AMUX) M1#kF
7 DIAG_OUT 0 (DMUX) E5&E#
NCS I SPI Fik (KBEEN , WEFLHAL)
SDI I SPI BTHIERMA ( WETH )
10 SDO O SPI B{T¥EH H
11 SCLK I SPI B4 ( IEBTHL )
12 RSTEXT [ ATEIERE GND WEERREEMT RERMNEES M
s CRRORMDL | [@ANCUESM (EIHATAAER ) HRE MCU HRBAES. MEBRT (KEA
MCU ESM ) BTN R M A. Z5IM2anft R A5 M,
22 5| BB B A1 Zh BE Copyright © 2012—2017, Texas Instruments Incorporated
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S|BIZh&E (continued)

| ki o
P 2% el L
14 CANWU | gla_eg )CAN Wkes, Htth ks LR mEER A, A CANWU_L SiEHNHREER (Wi
15 VSFB1 I & RS BRIAERS (VSOUTL) MR B AEE
16 VSIN PWR & RESHIRIAESS (VSOUTL) M ABREE
17 VSOUT1 PWR VSOUT1 1 RiEg R EBR AV i H B
18 VTRACK1 I fERERBRIRESS (VSOUTL) MIRIEMARE ( AZBTH )
19 GND GND i ()
23 GND GND i ()
20 VDD5 PWR VDD5 R ESR M HEBE
21 VDD3/5 PWR VDD3/5 2 E &84 H B E
22 VDDIO PWR 110 BRI A (EEZE MCU K5IHIFIRE MCU K5IH )
24 VDD1_SENSE I VDD1 IRESRMWEERA (&% ) f vDD1 RRERH UV/OV KB A
25 PGND GND it (BIR)
26 VDD1_G o) VDD1 2 E8 /B FET MR IR Zh 25
27 VDD6 PWR VDD6 FFx#EX IR ERR Rifm AFERR VDD5 M VDD3/5 2 E2F A BRI A
28 SDN6 PWR VDD6 FXRERIBERNFRXTR
29 VBATP PWR Bith (B ) BE (SATBERERT ) , BN EBRRFREA
30 IGN I FREANIFX (A ) REMRWGRERA (NS TH )
31 SEL VDD3/5 | VDD3/5 %E%ﬁﬂ@ﬁ@liﬁ?%%& B¥ ( SEL_VDD3/5 aluﬂlﬁﬁ : kB VDD3/5 MIREBE ;
— SEL_VDD3/5 5| MI3E#%| GND : X H VDD3/5 #9 5V iR EHE )
32 ENDRV 0 SNg (Bl IREEE IC ) FaMEES |, RREREE (IR, FREE )
— BRERE — HREREARE R KRR E i FEIEEE GND # PGND 5|k,
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4 ¥
41 BRERRTEE
EERBNZATHWIEEECEN (BREBHHE ) VO
POS B/ME BKRE | B2
M1.1 SZRPHBMEBE VBATP, VBAT_SAFING, VSIN -0.3 40 \%
VBATP
Ml2 | BERSE VCP. CP1® 03 gzlg]@ v
BRNE
M1.3 HERREEREDEE CcP2 -0.3 40 \Y;
Ml.3a |BERSREE vCPR-VBATP -0.3 16 v
M1.4 VDD6 FF X1 REBE SDN6 -0.3 40 \%
M1.5 VDD6 % i BB VDD6 -0.3 40 \%
M1.6 VDDS5 #i i BB VDD5 -0.3 \%
M1.7 VDD3/5 #i i BB E VDD3/5 -0.3 \%
M1.8 VDD1_G #E VDD1_G -0.3 15 \Y
M1.10 |VDD1_SENSE HE VDD1_SENSE -0.3 7 \Y
M1.11 |fZRBEBERRBE VTRACK1 -0.3 40 \%
M1.12 | tERERE R AR IREE VSOUT1, VSFB1®¥ -2 18 v
M1.14 |EE/BFEHERESEE DIAG_OUT -0.3 7 \%
M1.15 55 10 B \S/BCD)I,OS‘CEERROSFSI'/I\EAQ?FI‘ ENDRV. NRES. NCS. SDI, 03 - v
M1.16 SEL_VDD3/5 -0.3 40 \Y
M1.17 |IGN HrfEE IGN -7 40 \Y;
M1.18 |CAN Mg CANWU -0.3 40 \Y;
M1.19 |EB{TEBER T, 150 °C
EIFERE | Ty -65 150 °C

@

B RAMEMETFISEN RN TR SR ER K AR, XEMNAENDAEETHIHEER , N TREETHRCHIIREMERE

FEARER L HEENBRERATHEARCRE , AU REH, FENKEAMEERA T REBESTRFM@BRFTEM,

()
®3)
4)

BRESHUHA , BUAMEREEBUMEBEBEI N EL,
VCP # CP1 R H5IM , FREX LS MEMMEMAREE, XML& AFEER TREESIMEERNE,
VSOUTL EHGERE VSFBL (EA T8 )  EBL LA D ERHTER (BEEIESRFREENGHEERT ) . WRE

AN EFERBE |, I VSOUT1 EMBEESTHMEREE ( VBATP, VBAT_SAFING #1 VSIN , H VSIN #E#ZE VBATP , BT
28R, ﬁ'ﬁgf‘; v%ae ) , VSFBl BBENERE (XN TaiE ) B BEY ER ( BREEXNERNFRFEXMHBERY ) EE
VSOUTL ( Al .

42 ESD#EE
POS = By
Bk VSOUT1 (17) M VSFB1 (15) M5k
M1.21 S 2l +2000
AEREBAER (HBM) , #4& AEC Q100-002 BB SRS VSOUTL (17) 7
ML20  Vesp) — #eBiS VSFBL (15) - 4000 | v
M1.22 HASIH (1. 16, 17 M 32) +750
BB, # (CDM) , && AEC Q100-011
M1.23 RBFIRE ( ). # Q FrESIM +500

(1) AEC Q100-002 5/RRI X% H8 ANSI/ESDA/JEDEC JS-001 M3EHIT HBM Rz,

24

Mt

Submit Documentation Feedback

Copyright © 2012-2017, Texas Instruments Incorporated

Product Folder Links: TPS65381-Q1



http://www.ti.com.cn/product/cn/tps65381-q1?qgpn=tps65381-q1
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAS1G&partnum=TPS65381-Q1
http://www.ti.com.cn/product/tps65381-q1?qgpn=tps65381-q1

Not Recommended for New Designs

13 TEXAS
INSTRUMENTS TPS65381-Q1
www.ti.com.cn ZHCSAS1G —MAY 2012—REVISED JUNE 2017

43 BWETEH
EIEBESBEMRHLL GND Hl PGND (GND = PGND) 5IBIRE# ( BRIESHHA )

POS BME BAE| B
M1.20a |E{THRERE T —40 125| °C
R1.1 FATARFFEN VBATP LHBIEAARRBE (POS 6.2, VBATP_UV,, ) V@ 580 \%

VBATP LB ABRBE VO®

o ATXHEVBATP N F 5.8V M 7V ZEIET , SERBER I, FERFRNTRLTERIXERS , £4&
BRFREGRAABRNSERESNEE.

e VDD6 FHER FEMRER (100% SZL )

R1.2 o EEN 5V HHE VDD3/5 TR FERRS. MEBHEAE VDD3/S_UV BE , NEHLHETF VDD3/5 XESH 58 340 v
GBS ADRA. MR VDD3/5 BEN 3.3V M , MRHRIGER THERS.

«  VDD5 T FERRS. MREHEEXES vDD5_UV H{E , N4 LES VDD5_UV RBMIERRESEH.

+  VSOUTL Waek FEMRS , EABURTEE., MRHHIEZ VSOUTL UV HE , MEZFLEN VSOUT1_UV R
BERRESH.

VIRFTEE VBATP EMHMABREE , IERERBARREESHBEEEIZIT (POS 6.1, VBATP_UVyy ) : WO

. BHARBIEEET. FEBRATELTERINERS , EARRTEFAABRNSERESNEE,

e VDD6 & FEMER (100% SZ=tt) .

R13 - EEXN 5V HHH VDD3/5 AR T ERRS. MRHLAE vDD3/5_UV B , M4BT vDD3/5 RESH 45 58| v
BRBEMPRT. MR VDD3/5 BEN 3.3V il , WRRIFEREIERS.

«  VDD5 T FERRS. MRHEXES vDD5_UV H{E , NEEHLES vDD5_UV RBMIERRESEH.
«  VSOUT1 A FEMRRES ( E4ABURTEE ) , mEHHXE VSOUTL_UV R{E , MIgEH#FLER VSOUTL_UV

RESERREEH
R1.4 VDDIO EBJREESERE 3.3 5 \%
his | BIEXTHRREE (RATERERRL ) 5|

IGN =0V , CANWU = 0V , 5.8V < VBAT < 20V ( X{F T, <85°C ) % 5.8V < VBAT < 14V ( 3 F T, = 125°C )

(1) VBATP RIE#ZE VBAT_SAFING,

(2) VBAT_SAFING EERBSMHEIREE , 8% VMON R AVDD_VMON_UV 2z EHREBEIRE AVDD_VMON {8,

(3) ERHTIRESTE VBATP KT 5.8V BT , HETE VBATP 51 5.8V SiE S IfRHRLTFE , T VBAT_SAFING EEFEBEMNHFREE |, #EH
 VMON ## AVDD_VMON_UV Z LA EBEBIFRE AVDD_VMON e,

(4) & VBAT EETEBER TURY VDD3/5 BRHEEN 5V BIRHE , NRES f i ATsE£7E VBAT & FKRY 6.3V NEH K, X2
VDD3/5 BRI L R ERSS BN,
£ VBAT EB EABER TR Y VDD3/5 BIRFEE N 5V BIRHE , NRES f i ATRES7E VBAT & F R 6.6V ALK, X2
vogs_/f%?gzmiagmlfﬁﬁ%ﬁmo EERLHBERT , ATEE VDD5 Ml VSOUTL BRE EMRRIRERS (1F56H (VBAT EE& LA
7‘_ AT HY ‘fj_-“ ) °

(5) VBATP # VBAT_SAFING WEWHZAIEBESIN 34V, BT VBATP, VBATP_OVise M VBATP_OViy M ER N RE, TI BIIE
VBATP EEANERN (BRINREBA , MASK_VBATP_OV =0) , TIEEWTESHENHRHRZE RN REHHATIRE | HBRFRIGIT
BEZ2RSWATEINE  UEEXENBRBEBFETIZT.

(6) ISR VBATP M 5.8V FHZE VBATP_UVy; IR S — M EHEENEEERERRALRNBI X EHFHREFERS , SHNREFS. T
SN VBAT UV &&F 4.5V, Bt ATEER N B EEE 4.2V, VBAT_SAFING EEZBEHERBEE , A% VMON RF
AVDD_VMON_UV Z F ¥R EREEEH AVDD_VMON {8,
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44 /\\\'lv:t ﬁbrfu\

TPS65381-Q1
migR @ DAP (HTSSOP) By
32 5|k
RoJa SEINEHRME 26.3 °C/W
Roscitop) SLBHFE (T ) ABE 14.1 °C/W
Ross SEBERAEA 6 °CIW
T BEEEMBNRHLESH 0.2 °C/W
VB HLEHEBRRNBLESH 6.2 °C/W
Roac(bot) SEHNE (JKE ) AME 0.5 °CI/W
(1) BREENFRIETNESEE , BSRANARYE (CES47/ 1IC HERER) .
A
g
:
2=5 5=O 7'5 1(=)0 155 150
Ambient Temperature (C)
(1) # FE IDIERHBRSVIBERERENNAS , TELAAREESHEEE. BEFREE (Tamax) BRATESETEE
(Tymax), RFAPEGFNHERIERER (Pomax) ARBARNIE/HENEZTHRAME (Rya) , TELARMT : Tamax = Tymax —

(RGJA X PDmaX)o

(2) %k%ﬁﬁ’éﬁl% TJmax‘ RQJA *u TA E’}]E%&o 1{ﬁﬁi¢ﬁfﬁiﬂf§1¢ﬂ'§%jﬁﬁi¢lﬂ$ﬁ’éﬁﬂ PD = (TJmax - TA)/ReJAo

Figure 4-1. EF & K JEDEC PCB HIThZRFEMEF dhLk

26 A
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45 B4

EETHERE T, = -40°C EREIETEE T, = 150°C SEE A , B VBATP = VBAT_SAFING & FEBUZEITSERA (&
B Section 4.3 R1.2) ( BRIESHHHA )

%

POS | 1 \ MR | ORME REE BKE %

VDD6 - RERH FET HIERE

AN Cypps AHmEEBAENED ESR SEE 100mQ E 300mQ®@ 22 47 uF

AN Lypos BHEERNE 22 33 uH
FHERE ( FEEURMATBRS ) , VBAT> 7V, 0 <lyppe

1.1 | VDD6 VDD6 it B E <13A, SFEEREBENAHAT. BEEBNEKHER (HH 5.4 6 66 V
VBAT = VBATP = VBAT_SAFING )

5 HEIE(E | BiRITHR
11a [VDDGppe VDD6 SR B VBATP = VBAT_SAFING = 14V , L = 33yH , C = 22jF 200 mv
12 Ivops VDD6 #iH B lvops + opas + lvopt + lvsour:® 13 A
_ B lvops = 1.3A

1.3 Vyopous VDD6 i R B E Viopous = (VBATP — SDN6) (B0 - Rpsony = 0.460 ) 06 V

14 lyops imi SDN6 5| BiiR f#tHyigE 57 @ 15 25 A

15 | fex voos A £ O 396 440 484 kHz
0 < lypps < 1.3A ©

1.6 /DCvoos onftperioa M VBATP < 7V B , VDD6 £ AERETR (100% 2=t ) % 100%

1.7 | Tprotypps BERPRED 175 210 °C

VDD5 - EHERH FET # LDO

AN | Cypps B EEERBRNE ESR S 0mQ £ 100mQ 1 5 WF

21 VDD5 VDD5 #iHBE® 0 < lypp5 < 300MA 4.9 5 51 V

BE
22 lvoos E/gtﬁ)%ﬁ& B, SERE 660Q (HEME ) NEPEREEE 300] ma
23 |VDD5, VDD5 a4 B E 5us B 20% Z 80% FEMEK (Cypps = SUF) 4.85 5 515 V
10us M 5.5V E 13.5V #) VBATP BERHAEI A& A
2.4 |VDD5 VDHDS i = Cyoos = 5HF , lypps < 300mA 55 V
25 | Viropous VDD5 i HEMBE Vopous = (VDD6 — VDD5) lvops < 300MA 03 Vv

50 < f < 20kHz , VBATP =10V , U =4Vpp ,

26 | PSRRypps BRI HI Cuoms = SF . 0'< lypps < 300MA > 40 dB
2 URege  HBWY (L BR) =
28 |LdRegyons ®EIBH (VDD6 1B ) 9 lyops < 300m%, 25 25 mv
29 | TmpCoypps BEEB (LR 25°C B -0.5% 0.5%

2.11 |dvDD5/dt B3had VDD5 £ dv/dt vF VDD5 HLEH 10% H 90% Z (A 5 50 Vims
2.13  Tprotypps BERPRE® 175 210 °C
214 |lypps jimit B 57T PR 4 10) 350 650 mA

(1) BARHNIERE. BENERAEGRIABHNERLESR,
) ESR EHEABRNEEREREMN , !ZD’EM\E A INERERERPEER,
(3) lvpps =K HE VDD6 fafEss L voos VDD3/5. VDD1 1 VSOUT1 HAREBER W TEZEZUARENBENSUEETHRARME , T&E
'Lé E#&b:uﬁﬁé\fso_ogsﬁ H% VDD6 £ ERER, Fd , RE VDD6 LB A BT lypps T BT VDD6 A B RAIAMIE , B A EEE
LDO HER/IER

HIRER,
(4) vDD6 BRERHEETRE SDN6 FFXRWIEEERR , CTCERENN T FHRRRH,

(5) SND6 EHISKERFTXREURT VDD6 L HY% HEBETE Foy vpps AL T EFRRIRE TERETIRE PWM LRFBHRE, MRERE
%&VDDG B EFRENFEEI X , SDN6 F23#TFF. SDN6 XM HIRHE PWM LR HRERE , H3KFr VDD6 BES THER , SDN6
HXH.

(6) X VDDG6 ZHIFRERIE fclk_VDD6 & & AMIHY L 772 4THF SDN6 FFXEt , SDN6 L 7% BN EZLLRIBITR. T, MRIZHITE B

SEAEER , BANTFIZ fck_VDD6 B &AL , SZ=HFH 0%,

(7) VDD6 ®R# 5 vDD3/5 T # ﬁ?F',\_-H

(8) VDD5 BEATAERBAARET. BEDE,

(9) VDD5 ¥, MERMUEBZR , FMKH VDDS5,

(10) lypps_jimit BIREREIEER RERETH. EREBRERNNE , BRESTRABNEALT , EHORBHRER QST EE,
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INSTRUMENTS

B4 (continued)

EEBTHERE T, = -40°C EREIZITEE T, = 150°C S8EA , }# B VBATP = VBAT_SAFING & FRUZTEEX (1ES
B Section 4.3 R1.2) (BRIEBHEHHA )

POS | sm \ WARH | BME REE BKE R
VDD3/5 - EHHE FET # LDO
AN Cyopas AHEEERENE ESR 5B 0mQ £ 100mQ 1 5 uF
3.1a 3.3V iRE 3.234 33 3.366
a1 |VDODS \S/EII_D?\//SD?3%EE§}|JE$’: FEE =33V RE , i =5vig@ O < Ivooas < 300MA 5v iQ;L 49 5 51
VDD3/5 M BR , BIERE 440Q ( BHEE ) (NTF
3.2 lyppas 3.3V iRE ) H 6600 ( HEE ) (WNF5VRE ) AL 300 mA
BPABEM 1 Y
zzz VDD3/5, VDD3/5 S B E Ec’tznrjs iog/:lf 80% MTER zj;;% j;: B'Z :iz v
10us P9 5.5V E 13.5V #) VBATP BIEREIE B A 33v i@ 36
3.4 |VDD3/5na vo“og/s oy Cuopass = 5MF , hopas < 300MA v iRE o5 \
35 | Vdropout3/s VDD3/5 % FEM B E Vdropout3/5 = (VDD6-VDD3/5) | lyppgs < 300mA 03 V
36 | PSRRyoas SRIHILE 2‘3; ;,::thgz, 6‘:%;:5-(123’051& = 4Vpp > 40 dB
37 LnReguooss LHAT (1ops B ) O bvoos < 30008 25 25 mv
38  |LdReguooys #A#iFH (VDD6 BE ) g\fl"{’fgg;:gol"g‘o : 25 25 mv
3.9  TmpCoyppas BERE AL R 25°C & -0.5% 0.5%
311 |dvDD3S5/dt B3hE VDD3/5 LB dvidt g; VDD3/5 IEER) 10% F1 90% z\fv “E : %0 ims
®E 5 50
3.13  Tprotyppas BERPRE 175 210 °C
314 |lvppas fimi B 57 PR A 19 350 650 mA
3.15 |l seL_vooass SEL_VDD3/5 5|5 L Ehr e 20 pA
VvDD1 - E&SE FET # LDO
AN Vgs(th) MR EBE |, ShEB FET ID = 1mA 0.3 3 v
AN Ciss W EBR , SAEB FET VGS = 0V 3200 pF
AN Qgate WA, ShER FET VGS =0V E 10V 70, nC
AN dfs EBES , 4\ FET ID = 50mA 0.4 S
AN Cyppr MHEEBRENE ESR SEE 0OmQ £ 100mQ 5 40, pF
41 |VDD1 VDD1 fHBE , BURTHERBE 2 K2R 0.8 33 Vv
42  |VDDlgense VDD1 Bt E Y 10MA < lyppy < 600MA 0.792 08 0808 V
4.2a |VDDlgeyse pias VDD1gense HITRE B -6.6 -10
43 |lyppy VDD1 #H B5R fEFISNERER P 2 R BR SR B /N R 10 600 mA
4.4  |VDD1g VDD1_G #iHsE 5L GND A& 15 Vv
45  |\VDDlg o X% HTH VDD1_G BE A VDD1_G SIHIHIEFRA 20pA 03 Vv
46 |1_VDDlg VDD1_G ERAH B 200
47  |VDDly, VDD1 ZhiSH B E 1us M 10% E 90% Bk (CVDD1 = 40uF)(® +4%
VDD1 = 0.8V #ith 0.898
48 VDDl \1/%“;1%5'&%&? 13.5V # VBATP MERMIE 19 8K Cuooy > BHF , hyopy< 600MA VDD1 = 1.23V $ith 1287V
VDD1 = 3.3V it 3.435
49 PSR SR S0<1 <20z, VBATP =10V . U = %P0 . > 40 a8
410 LnRegypp: VDD1_SENSE W& BT (Iyppy 1BXE ) 10mA < ,ypp < 600MA , 8V < VBATP < 19V -7 7 mv
411 |LdRegypp; VDD1_SENSE LEH$1#i8% ( VDD6 EE ) 10MA < lyppl < 600MA , 8V < VBATP < 19V -7 71 mv
412  TmpCoyppy BEZER (LR 25°C B —-0.5% 0.5%
414 dvDD1/dt /558t VDD1_SENSE L# dv/dt F VDD1 HAEH 10% H 90% Z[A 0.8 8 Vims
VSOUT1 - EAZRFHAE FET #9 LDO
AN Cysour: WHEEERENE ESR SEE 0mQ £ 100mQ 0.5 10 uF

(11) E2RHTFEEIE NRES TASEFZE , /£ VDD3/5 RER EEMM BRAET lppas MARBE 50%.

(12) VDD3/5 R¥* , AN REHR (HXMERESSXE ) o
(13) lyppass_jimit BRBHEFRERETH. EREERBELHE , FRESTREAENBRSER , BERERBRAIREREREENTE.

(14) vDD1 T , FELBNAHAF T, BREZBNKPE
(15) VDD1g, FHEB THER FET 4%,

o TEEMTIRE VDD1 MHEBENBES ERNETE,
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B4 (continued)

EEBTHERE T, = -40°C EREIZITEE T, = 150°C S8EA , }# B VBATP = VBAT_SAFING & FRUZTEEX (1ES
B Section 4.3 R1.2) (BRIEBHEHHA )

POS | sm \ WARH | BME RBE BKE B
VSOUTL Mtk , BURTF SN0 fE 5 FE BR AR BRER =R
51 |VSOUT1 SRR 33 95 Vv
3 FIREES :
52 MVvsoun DU % 2 MVysours = (VTRACKL — VSFB1)39 0 < lvsouns < 100mA -35 35| mv
53 | VSFB1 FFIEMEBER | VSOUTL BAEBHE 10mMA < lysour1 < 100mA 2.45 25 255 V
ATFERBRRGERREXORE (X FRERS
5.3a | VTRACK1, X , VTRACKL > VTRACK Ly, max V 5 34 FIEIRERIE 1.1 1.2 1.3V
X , VTRACKL < VTRACKLy in V')
5.3b | VTRACK1, VTRACKL1 3| LS8 T H e pE 100 kQ
54  |lysours VSOUTL Wi B3 , SiEYE R/ BRI A LEEHEEE® 1000 mA
55 |vdrS1 VSOUT1 EMEHE VdrS1 = (VSIN-VSOUT1) 0 < Iysours < 100mA 075 V
VTRACK1 = GND , VSOUT1 = 4.5V,
P 50 < f < 20kHz ,
56 | PSRRysoutt BRI HI VSIN = 10V , U= 4Vpp > 40 dB
Cysour1 = 1uF , 0 < lysoyrs < 100mA
57  LnRegysouri HBET (lysour BE ) 0 < lysour1 < 100MA , 8V < VSIN < 19V -25 25 mv
58 LdRegysour: SURAT (VSIN B ) 0 < Iysours < 100mA , 8V < VSIN < 19V -35 35 mv
59  TmpCoysour: BEER LR 25°C B -0.5% 0.5%
511 VSOUT1g, ALEREETE VSOUT1 ( VSFB1 BB N E ) @O -2 18 VvV
512 |—lygn R R VSOUTL1 = 14V 3# B VBATP = 0V , RRESEXH 200 mA
5.13  Tprotysour: SRER I E 175 210 °C
5.14  |lysoura imit B3R BR A 120 500 mA
B M
6.1 |VBATP_UV g%’%ﬁtuv WRERIERE VBATP M VBAT_SAFING |\ rp VBAT_SAFING 42 45 Vv
62 | VBATP_UV,, %XE’ST—UV WREIERE VBATP R VBAT_SAFING \ /o 7p _ yBAT SAFING 54 58 v
6.3 |VBATP_UV RERH VBATP = VBAT_SAFING 1.1 14 VvV
6.4 | VBATP_OVg ATiRE VBAT_OV #5&H VBATP B @) VBATP = VBAT_SAFING 34.7 367 V
6.5 | VBATP_OVyy AT &R VBAT_OV #5EH VBATP B @) VBATP = VBAT_SAFING 34.4 363 V
6.8 VDD5 R &8 F VBATP = VBAT_SAFING 45 485 V
VDD5_UV
6.8a B VBATP = VBAT_SAFING 140 mv
6.9 |VDD5_UVjea VDD5 X E$ £ (VDD5act — VDD5_UVact) VBATP = VBAT_SAFING 200 mv
6.10 VDD5 &8 VBATP = VBAT_SAFING 5.2 545 V
VDD5_OV
6.10a B VBATP = VBAT_SAFING 140 mv
6.11 |VDD5_OVjeaq VDD5 I E# & (VDD5_OVact — VDD5act) VBATP = VBAT_SAFING 200 mv
3.3VigE 3 3.17
6.12 VDD3/5 R EHEF VBATP = VBAT_SAFING \Y
5V ig@ 45 4.85
VDD3/5_UV -
3.3VigE 100
6.12a B VBATP = VBAT_SAFING - mv
‘ 5V i@ 140
VDD3/5 X ERE _ 33V iRE 185
‘6.13 VDD3/5_UVhead (VDD3/5act - VDD3/5_UVact) VBATP = VBAT_SAFING T 200 mv
3.3VigE 3.43 3.6
VDD5_3 i3 EHF VBATP = VBAT_SAFING \Y
5V ig@ 5.2 55
VDD3/5_0V -
3.3VigE 100
B VBATP = VBAT_SAFING - mv
6.14a 5V ig@ 140

(16) AL VTIRACKL AR EE ( BEKEHEBNEEZEE ).

(17) VSOUTL , B8&BEMAKAEY., REEBNKHZER,

(18) VSOUTL &3 MEE FET MR ATIEEH A BES 0.6W , LUBREHR, WFHT 5V HNREBEEUKRER VBATP 73 VSIN ( TTFR2
VDD6 ) #EA} |, ST HRE R,

(19) VSOUT1 BE#EEE VSFBL (EA TR E ) , REBESBEHED EFHTERE (BEEXESRFREEXNAHBERT ). IRX
EXFBREERMEE , N VSOUTL EMWEBES TERAMWEIRBE ( VBATP, VBAT_SAFING # VSIN , H& VSIN #E##ZE VBATP , BRE
RHBJR , M2 VDD6 ) , VSFB1 BEFERE (W TN EE ) RBEIBEIES ( REEXNEERFREEXNAHBERFT ) BF
VSOUT1 ( RIEAH ) -

(20) VSOUT1 & B2 BIRHRF . X VSOUTL XkHl,

(21) VBATP_UVy; #l VBATP_UV,, 2 VBATP WRE®RFE , H7F UV 8H VMON_STAT_1 FERFM VBAT_UV #THER. MAFSEHY
FEH VBATP B8 H R1.1 &R

(22) fEER M AENMCRABHIE SPI PIgEIRE

(23) &R SPI HEYIRE
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B4 (continued)

EEBTHERE T, = -40°C EREIZITEE T, = 150°C S8EA , }# B VBATP = VBAT_SAFING & FRUZTEEX (1ES
B Section 4.3 R1.2) (BRIEBHEHHA )

POS | sm \ WARH | BME RBE BKE B
VDD3/5 R ERE B 3.3V iRE 170
‘6.15 VDD3/5_UVhead (VDD3/5, OVact — VDD3/5act) VBATP = VBAT_SAFING YT 200 mv
VBATP = VBAT_SAFING, % VDD1_SENSE 3|M L8R, 8
6.16 . VDDl REEF i BB LARFR 800mV VDD Lggnse (POS 4.2) JEL#E 752 784 my
- ;s VBATP = VBAT_SAFING, %t VDD1_SENSE 3|M L 85,
6.16a B ¥t B B LAAR# 800mV VDD1SENSE (Pos 4.2) J & 10 mv
< - VBATP = VBAT_SAFING, # VDD1_SENSE 5| L&k, 8
6.7 voD1 OV VDD1 HE®BF 4 B LU4R R 800mV VDD1SENSE (Pos 4.2) & 816 848 mv
6.17a - B VBATP = VBAT_SAFING, # VDD1_SENSE 5| L&A, #H 9 mv
’ ™ 3 B {ELEA#R#R 800mV VDD1SENSE (Pos 4.2) F &
1€ VSFB1 BIM ERiR, AAXEME (LX) -
o XNTFFHMERERK , LURFF 2.5V VSFBL (Pos 5.3) AEH# VSOUT
6.19 VSOUT1_UV VSOUTL REBEF . SFREER | SUENE VTRACKL B3I LR B E } Bt 0.88 0.94) ™77
o ERBREXT , VSOUTL_UV LERB|HHX F VTRACKL
ER&ZHER
1€ VSFB1 5IM) L BRI, MHNEE (LE) :
o WFHERBREERK , LURH 2.5V VSFBL (Pos 5.3) HEH VSOUT
6.20 |VSOUT1_OV VSOUT1 3 E&F o WFREMER, SUEMNE VTRACKL 5IM LA BEREE 1.06 112/ 777
« ERBREAT , vSOUTL OV LEEREHHN T VIRACKL
ER&ZHAER
VDD6 X JE 8?9 5.2 54/ V
VDD6_UV
6.22a Bt 115 mv
VDD6 i JEHBF @Y 7.8 82 Vv
VDD6_OV
6.23a B 115 mv
IGNITION 1 CAN WAKE-UP
7.1 IGN_WUP IGN M 5 {8 5 VBATP = VBAT_SAFING =12V 2 3 Vv
7.2 |CAN_WUP CAN W F2 [ F VBATP = VBAT_SAFING =12V 2 3 Vv
7.3 |WUP_hyst M ERIR VBATP = VBAT_SAFING =12V 50 200 mv
TR IGN 5IfI&F 36V ,
74  |I_IGN IGN 3| B IE [é0 51t . 57 VBATP = VBAT SAFING = 12V 50 pA
75 I_IGN_rev IGN R &1 &8 IGN 8F -7V, VBATP = VBAT_SAFING =12V -1 mA
= CANWU 3|84t F 36V ,
7.7 |_CANWU CANWU 5| B IE B3R 857 VBATP = VBAT_SAFING = 12V 50 pA
7.8 |I_CAN_rev CANWU R [ 857 CANWU 4:F -0.3 V , VBATP = VBAT_SAFING =12V mA
BER
AN Copump REEFR (LT cPLMcP2 zi|) 10 nF
AN Cyore fEREERAES (2 TF VCP M VBATP ZId ) 100 nF
81 |VCP, ST FFRRTH VCP B E VBATP > 5.8V VBATP VeAR v
82 |l St R E R ERFE Res R 100/ pA
83 |fep BRRIF AR 225 250 275 kHz
SEAMES T
9.1  |Vnpes_enorv.L NRES/ENDRYV &4 it 8. BHEHE 2mA FFRERT 02 Vv
9.2 Ryres enorv pulur  NRES/ENDRV PIEE Ly 88 3 6 kQ
9.2a  |Ros(on) enorv nRes  Roson) NRES/ENDRV T HI @& 40 Q
ABENYT BBHEBNE,
93 Resrexr MBEEFE | BIHRESERE o 2 ka
95  |Venprv NRES.TH ENDRV %1 NRES #ARRZH 1 HE ¥EZEEAE DIAG_OUT 3| 350 400 450 mV
BFWAE S
NCS. SDI. SCLK, ERROR/WDI # SEL_VDD3/5 K
10.1  Vpiein_HicH B A ( BeBY ) 2 \%
NCS. SDI. SCLK, ERROR/WDI # SEL_VDD3/5 K
102 |V tow BERA (KB ) 08 Vv
103 |Vpiin Hyst NCS. SCI, SCLK #1 ERROR/WDI B 5 AR5 " 0.1 \%

(24) {XBR SPI FFR/HIMNELR

(25) Xt FERHHREE , VBATP Fl VBAT_SAFING SMREZEITEEA. BIUZITHMH R1.1 M R1.3a THURAFEHENH IGN 5 CANWU £
W , RHER%E VBATP #l VBAT_SAFING Z{LHER T o

(26) #EHbE) RSTEXT BE I A EFHERZ 120kQ,

(27) EBMIFERAHAIX SEL_VDD3/5 #ITREMBE |, Voigin pyst TEA.
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B4 (continued)

EETHERE T, =-40°C EREEITEE T, = 150°C SEEA , 7B VBATP = VBAT_SAFING &4 FTEBUZTEEA ( 5

B Section 4.3 R1.2) (BRIEBHEHHA )

POS | sm \ WARH | BME RBE BKE B
10.4 | Rojacout amux AMUX #X T DIAG_OUT 5IM L &% i sapa I‘_tzg'(\)"nti\x L#FT BGL, AR DIAG_OUT 3IMIE 2 15 kQ
105 Voicout HicH BFE (SBF) @ lour = —2mA (R BIH ) VDDI%_; Vv
10.6  |Vpisout Low BF@EE (KBF) @ lout = 2MA (FABIM ) 02 Vv
BRITHMRED

13.12 Rpyu_up NCS #i A 5| B £ Ry E8 L H eB PR 2§ 40 70 100  kQ
13.13 |RpuLL_pown SDI #1 SCLK % A 51 i £ # PR T iz B, PR 87 40 70 100 kQ

(28) #3414k F DMUX X5/ SDO M DIAG_OUT,

46 BRFEXR

EIETHERE Ty = —40°C EREIEITER T, = 150°C BB W , 3} B VBATP = VBAT_SAFING & FEUUZTEER ( S

B Section 4.3FH R1.2) (BRIEBEHH )

Pos \ | BME RWME BKE R
VDD5 - REMWH FET # LDO
2.12 [ VDD5 BEREIER }{é\ (Cg\oti\&umgl)ﬂ%gg:tﬁiﬁﬂ VoS HEIRE 5 ms
VDD3/5 - EHHAE FET # LDO
3.12 tvopass VDD3/5 BEREIER CANWU %22 f5 i VDD3/5 #i e i K & A HER 5 ms
VDD1 - BH4E FET #9 LDO
4.15 terayvop1 VDD1 BEREIER CANWU H:RE /S VDD1 % I8 ER R AR 5 ms
B fE i
6.7 VBATP gegitch VBATP R S W 22 471 5K e ook it ) 180 2400 260 us
6.18 VDDx_deglitch VDDx R FEFiT B Y5 42 4 SR g B Bt 8] 10 40 us
6.21 VSOUTL_deglitch ~ VSOUTL X B Flis i e #22 471 5K e B oeh et 8] 10 40 us
IGNITION 1 CAN WAKE-UP ( IGN  CANWU )
7.6 IGN_deg IGN HiR Bk 78 5 B Bt 1A 75 22 ms
7.9 CANWU_deg CANWU 2R B i8 K B Bt (8] 100 350 us
S MEER T
9.4 trsTEXT@2K) ST RBIER 22kQ 4.05 45 4.95 ms
9.4a trsTEXT(OKY) S BIER 0kQ 0.98 1.4 1.89 ms
REBREBE
11.1 Fysaik REH R 3.8 4 42 MHz
BOEA
122 o If;ET]RROR/v\/Dl BIH LB I TR S A S SRR RIER R 14.25 20 32 s
BITAREOREC

VDDIO = 3.3V 5@
13.1 fspi SPI E4h (SCLK) 37 MHz
‘ VDDIO = 5V 6

VDDIO = 3.3V 200
13.2 tspy SPI B4 A H ns
‘ VDDIO = 5V 167
13.3 thigh BEFHE : SCLK BHEE B FHFEE 85.7 ns
13.4 tiow KB a4E : SCLK BHEK BT ML 45 ns
135 toucs EVETE : NCS TR HM SCLK LR 2 E e E 45 ns
137 - I\sﬁ_]m LR IEIE : # SCLK # FHIRZ AT SDI RN #5M@Figure 4-2 15 ns
13.9 thes fREFEHE : SCLK TREAH NCS LR Z ARgetHE 45 ns
13.10 e EEIS %%mgi%i;mg{éa‘lqz( FREMZENNE ) | FitHE 788 ns
(1) XF VBAT-UV RN 240us , I F VBAT-OV HRIERKH N 260us
(2 RENHEATSHATERITNSENNS , AERENARTEE2ENE IRNITHNERE,
(3) CSDO J:E’g EE.%Q' = 100pF
(4) ®=AK SPIE#HAZENRN +10%
Copyright © 2012-2017, Texas Instruments Incorporated i 31
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47 FXREBFH
EIETHERE T, = -40°C EREIEITER T, = 150°C BB W , 3 B VBATP = VBAT_SAFING & FEUUZETEEA ( S
B Section 4.3 R1.2) ( BRIESHHHA )

POS B8 MR &4 BN BB FK| B
& & &
SETAEEONFED
136 |ty %i&ﬂ#l‘eﬂ : M\ NCS B TR F&5REl SDO M=BEHRE 0 NIRRT 533 ns
138 |tg ERATE : SCLK f9 EFAE SDO LMMIEA ML EE | Do Figure 4-2 0 857 ns
13.11 |ty =RMERKE 0 NCS 9 EFRF SDO & F = Z ARV ] 53.3 ns
(1) Cgpo LHIEEZA = 100pF
NCS
45 —
| |
SCLK : L : :
| | |
1 (, 1 1
: tsucs ! th\gh : tow I : i i i : :
| | |
' ! : 5 X ' ' ' ! :/ I
SDI g ] / | ! ! AN ! - |
: : I\ | C ! ! ! / : : I\_:—
! tsusi ! ’ 1 | | 1 tsusi |
e N e
C |
SDo : AY J ! ; ; | ! | L
| : | i : : : | | ¥4
| : T | T T | ! | :
| | | ! [
| |
| | [ T

tar e — ! taz
Figure 4-2. SPI Bt FS

35
—— VDD-VOH (VDDIO 3.3 V)
3| — voL (vDDi0 3.3 V) /
VDD-VOH (VDDIO 5 V)
—— VOL (VDDIO 5 V)
25
: /)
a2 /
: Vil
5 15 /
> L / /
/
0.5 —
e
0
0 5 10 15 20 25 30 35 40
IOH / I0L (mA)
Figure 4-3. SPI SDO E s AR AEBRR
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48 HFERGM
100
90 —
— —
80 1 | —
/
70 /
£ 60
o)
c 50 «}/‘
Q
o
£ 40
5l
30 ,
20 _
, — Vgar=7V
10 — Vpa71=13.8V
VBAT =28V
0
0 010203040506070809 1 11121314
Load Current (A)
Figure 4-4. VDD6 M EEE =R
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5 ¥4 %A

ZERMHER T —NEAAE FET WRIBREFTXERBIFRERE , 2 FET FRARMBERRK 6V AlE
RESRHEH , NTTAERBESRHESR,

flmn , —NEBRE FET WEE 5V &MRER[/FEHE— CAN BIR, FE-IRAHEEFRI FET &K
AR 6V BEET N OLER 5V 2 3.3V MCU I/0 BE. EEINEE FET MEBEMHE D ESFNLERESFEH
29 eV BERTRAABAFTHANZEE (NTF 0.8V M 3.3V 2H ), EEFHAEETER (BEER
MIEREFER ) BEFTREBE (AT 3.3V M 9.5V A ) B4 E S o] LA ES SR E BB R,

TR EEARESRA L, BHRBEENRNBERNLLNRENSERR. E-NFREEATRENTE
B2 MY TRATREESRNEFREL, 1, EXATREFERBEANBERE.

ZBEMHZIEET IGNITION = CAN Uik SSHeEg,

51 #BR
5.2 IheEEiEHE

VDD6 VDD5 VDD3/5 VDD1
6V 5V, 300 mA 3.30r5V, 300 mA 0.8t0 3.3V, 600 mA
KL30 (Battery) . VBATP Schottky *
" LY] ] VDD6
&J o GND or
m NoConnect
~ T
T w0 0
] &
S— & I I I 8 . I o o
S [y
JERLEE : g 57 4 & 5| 8
chottky > © O~y >y > & > S
A 4 - — - GND
Buck LDO LDO |
Charge 8 LDO |
=8 < Internal @/ Internal _y,| Internal
Pump FET | FET A g FET \ Controller :
A A A A
| S—— S S A3 . A PR S S y
|
—— _>: T 7y T VBAT_SAFING
+ | | °
t < VBATP
: ias an : Y * * _L
»
VBATP or VSIN | > | | Bandgap Voltage _| Bandgap
VDDG—’?_ED_U : IgLernIa I : Reference 1 Monitoring * ~|reference 2 I
T
3.3t09.5V, VSOUT1 ensor < | L i | o RES Ext RSTEXT
100 mA 4—o—¢ < Protected [ n
_T_ Int. B2B FET : v {,,‘;,,,,$,‘;,, **************
| 7 10 -
I —l ————d y Oscillator EEPROM __Digital State «- |
VSFB1 Oscillator 1 | Monitor Ovesr:]ir?d;:;r’zture CRC Vel
VTRACKL} 1
w | £ £
VDD5, VDD3/ ] T | A | y
5 or GND l vV f —? T * * ¢
Di ti * | l A 4 M|CU \ 4
o _ 4— Diagnostics ERROR
4—4—% é RE?::bTQ g Wa?(f;lgﬂ Monitor (ESM) or «-e—» SPI Interface WakeUp
DIAG_OUT &=« Bandgap 1 9 Window Watchdog
<— Bandgap 2 ’
q
| =t
= A& A P Y% 32 —A 4
2 |z g 21 3131815 G| =
r |ao s 8| @ z|3 = z
Power Supply Diagnostics "Z VE % S 6
X
Y, o
Reference/Bias i} VDD5 or
Protection VDD3/5

Copyright © 2017, Texas Instruments Incorporated

34 ¥4 vH

Submit Documentation Feedback
Product Folder Links: TPS65381-Q1

Copyright © 2012-2017, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps65381-q1?qgpn=tps65381-q1
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAS1G&partnum=TPS65381-Q1
http://www.ti.com.cn/product/tps65381-q1?qgpn=tps65381-q1

Not Recommended for New Designs

13 TEXAS
INSTRUMENTS TPS65381-Q1
www.ti.com.cn ZHCSAS1G —MAY 2012—REVISED JUNE 2017
5.3 IhaE WA

53.1

53.2

VDD6 BEFXEXBIR

VDD6 BEFXRERBRNAZREREENTERESNESEANIIRERN, VDD6 BFRFHEMBE (X8
REE ) SEEATZE 6V, VDD6 #itHA{E vDD5, VDD3/5, VDD1 W A®BE , BRI BLAF VSOUTL 2
E2E, EAEURTATEMN VSOUTL MtHEE, VDD6 HiRA/EmBiRERS , At VDD6 WHHBEERTH
fERISERS. VDD6 BHHRAEIRE N VDD5, VDD3/5, VDD1 # VSOUT1 RBERE BRI & KM H B
TREME, SRTHREEMNADH , LBAR PCB RITNAEEAEB I IFNATEENREY.

ZHFRERBRUAREINE B ENSEREEE PWM E1T, BHRRETIR#ELLREE, MR vDD6 5|t
WM EERTE#SLLRBRE , NZNEE N BE MOSFET 2EENBAHFANITH. 4 MOSFET 7
B, ERUED 7% BWEZEE (fo voos B 7% ) S8, HRFLRBFLNE vDD6 5| L BES FHRE
B , MOSFET £Xxifl, IREREMFIREHAHBEERES TIRFLERS , Il VDD6 RESRATEE
Bhd —teBkof, X MOSFET XHE , ABEBE - MESEFXAHNERD I N BRAB P EFHNEEH
TERE®. XF VBATP S LELEFKRY 7v MEBIREE , VDD6 RESRSH AERER (100% Sz
k),

EBRPRHI BB A A E MOSFET 124t 73 KIhRFEHRI, VDD6 I2ERES vDD3/5 RESFHEZIHREY
BiE, HZEELMNFSRERR SRR EFIER (FFERESHHXA ) .

BT VDD6 RERMEHIRE TGRSR  HESAERHH ENAMERUR M HERNSURES
B (ESR). HE{THE (6V, ERMERM ) T, AHERRLNARRER, B2, RESENERSHL
MAFE VDD6 (Cypps) WAMBREE, BARMNHANRMITEENERMENEIABE. BIFLRBFE
FEEEMN ESR, MARETER, B% , € ESR MEBRFRAFREER , R FEFEANBBHER
B ESR .UE.I:E’-E CVDDG E@?E’EE ESR :}.-E.-aEO giﬂﬁﬁiﬁﬂ’ﬂ—ﬂﬁ}ﬁwjé RESR = L/(15 X CEffective)O ﬁﬁﬁﬁ%ﬂ'ﬂ
BXHHERARPBIEN ESR , XHMAMKARBENBELSR. I, BERAFBRE : FARENSR
BETXURE ESR , T , BERBERRNIRS.

VDD5 & M2 ERS

VDD5 B|EEMNEEM S M REETE RN ATSEN 5V 2% MHNRESRR, EEFEAK ESR BEHRR
BRI RIRTE, ZEARMANBEFILSHSIBNE. BHREHEX ZEHRTEMERRP. 2
I & 12 T 38 B 18] LA 4k 2% 5 S 5k B 25 340 (6] PR %1 6y HH R 33

EFHTHE IGN ; CANWU BHRERE , ZRERLLNBEHERLVEAES  MEMEEER Ims £
2ms., ZHEAREEERANAEERES  UBREAEGSHEAAET2BRERTAENRENSE,

ZRBRPAAZT MOSFET RETHARINEEBRYF. IR VvDD5 5 EREIBER , MELFR
SENS _CTRL ZE#E8FH D4 fI{Xff VDD5 RESXH. EEHESA VDD5S 5| , BIBRIKE
SENS_CTRL F#Z8 M D4 i,
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5.3.3

534

5.3.5

VDD3/5 £ MEERS

VDD3/5 B2 3.3V = 5V +2% SAMBMEBREETEANRERR, MHBEEBFEST SEL_ VDD3/5
SIBIBTIESRR ( BIBIFFESFER 3.3V, SIHMEM LR 5V ) . EEXRYE IGN 5 CANWU fEIREBNE
BN ZEFR S| MR RASHTRENSF. SiFEZFE , EEXYK IGN 5 CANWU fERESE 2 f5iZiEFE5|H
RENEATBFTLERDBIEFEN VDD3/5S TEFRS.

FEMERAK ESR MEBFRAXRINKRBRE, ZEFHFLARBEFILRMFSIMOMLE, BREHNZH
R TR R AR Y o 1% M O T T 88 4 ) 0 5 4 B o SR B A5 A i) PR B HH R RS R

EFHTHE IGN ; CANWU BHRERE , ZRERLNBEHERLVEES  MERMEEER Ims £
2ms., ZHEAREEERANAEERES  UBREAEBGSHEARET2BREETAENETISE,

L7 PR | BB R M 45 I R A SR MOSFET 1R 7T RThRFEHAT . MEE VDD3/5 5 LR ETLRIE
M, TPS65381-Q1 BRr &t AFHEN ( FTBERESSHEXREA ) o

VDD1 & MIi2ERS

VDD1 5| R AT FREBIR (0.8V £ 3.3V) ., ZiRESEMEA +2% B (VDD1lgense)o IMEPR IR B 2 E 2R
HAENAEZELEMEA VDD1 AHARE, I THRES LI /A8 7TAZHE NMOS., HAER TR
FBEHIZR MRS ET. TI BIFESIBTIER NMOS R AR 2 B R FAEN T 100kQ # 1MQ Z AR
85, XHEFEHRARELERARBESTE , vDDL #Mikia B ZRIRE |, B IEMRRRS ER .

EFHTHE IGN ; CANWU BHRERE , ZRERLLNBEHERLVEAES  MEMEEERN Ims £
2ms. ZHBHATHLEESFHEIMEAMEELF, VDDl HEAAEESERANHHBERE , LWARRER
HRSHEAHET2RERTAENATRE,

VDD1 LDO KRELE A TFHE NMOS FET MV SRR S FE R R Thae. Rtk , BIES vDD6 5|18 vDD1
S|fI e ( iESPSection 5.2 ) . X#¥ , VDD6 5IBIEFRRHIH A vDD1 SIHERIES |, ThEREHE L
ZEIRH, T EEIRAIE NMOS FET , BTk VDD1 SIMMBHRIMERZS THRAEE VDD6 B
PR,

MRKRAFEAH VDD #2E:S , N vDD1_G M VDD1_SENSE 5|#MRIFF . VDD1 _SENSE 5|# £/ AE6
EREA TR N BIEREF IR H S VDD1_SENSE 5IM L, X&58&E T HREERIE VDD1 G . ZHlE
2R VMON_STAT_2 FiFga+H ) VDD1_OV #r& , Fitkid & RE# VDD1 ™ E (OV) &4 TH ENDRV
5| EMRE, XEBRESN DEV_CFG1 F17889H NMASK_VDD1 UV OV ;&% . VDD1_SENSE 3|
B EBiZAE LR B HIE A TES VDD1_SENSE HERETF BRI IE MCU R#ZEBIR £~ 435k VDD1 B /E,
it , FiXfERT , vDD1 #HEE R 0V,

RIAERT , A vDD1 %13, MREMAFERT vDD1 58, BBA TI BINESRMAL T2 MRESHE
DEV_CFG1 #F&H# NMASK_VDD1 UV_OV {IigERN 1. FIAZKRE , AIAERMNE VDD1 X EEH
BT IR 3 H EEK 2438 MCU B 1L,

VSOUT1 &M EES

VSOUT1 REHRZEEUTHRTEAERNNREDRR : REEXMIEBREFEN, EXXNEREBET VIRACKL
SIRISET, % VTRACKL S| EREMMBEER T 1.2V 6, VSOUTL 3Ii4 FIREER. 24 VTRACKL 5|H)
SRR , VSOUTL RESA TIERERER, ZERNIEREERX VDDx RN EABRALRE , HEEX
VDDx EHEREHIE. Ht , VDDx EAZEKZE , VTRACKL 5|8 E B EAZE 1L &R BB 520 Fir ik 1Y 2R B
HRIFREFRER,

EREERXT , VSOUT1 RESRBIE VIRACKL SIH EMmARERE | HFEERASER D ERREN
ISR, VTRACK1 # VSFB1 s|BlZBIMERERKBEENRN £35mV, Hla0 | ZEX RF VSOUTL mHE
EEIRER VDD3 (3.3V) BIREIA 5V, EREMEeERBF , VSOUTL Mt BEAEEREEMRE VDD5 5IMs
vDD3 5|,

EERFEERXT , VSOUTL M8 ES VSFBL BB L#Y 2.5V BIEEHEBHEREL , FEBERNIPERESD
ERREMNEIHI RS, ZER L VSOUTL BIHIEE N MNP E# B ENEREHR.

EREMNIEREERXT , VSOUTL BIHBEMNSTN 3.3V HES. VSOUTL BESTUEIEERSINEERR
A 3.3V iREHR vDD3/5 5|,
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4 58 Copyright © 2012-2017, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: TPS65381-Q1


http://www.ti.com.cn/product/cn/tps65381-q1?qgpn=tps65381-q1
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAS1G&partnum=TPS65381-Q1
http://www.ti.com.cn/product/tps65381-q1?qgpn=tps65381-q1

Not Recommended for New Designs

13 TEXAS

www.ti

INSTRUMENTS TPS65381-Q1

.com.cn ZHCSAS1G —-MAY 2012—-REVISED JUNE 2017

5.3.6

5.3.7

VSOUTL RESEERTHRERNISIREZNRIMMAEE, Fln, XF 3.3V = 5V HHEE , vVDD6 H
BRALAERAERER, IFATF 5v WBmHEE , VBATP SIMAT LA AERAERR, N3 FET W AMERFE
BABET 0.6W , SUBRIIH ( BKH) .

FEMERAE ESR MEBRRAXIKRBRBE ; ZEFHFLARBERERMFSIHNLE, ZBRLETE
S 1) 25 & 4 B B S 5 B A 43 ) PR A5 HH BB RS

ZEFERSBEYH ECU, Rt BRRHEINEREHNDINEZ L ERAYT . BRI TEEEENEREET
B VSOUTlyy; REAMRERRE. MRAETEENEENEREBECEZANBERERE  NWERREHAH
EN: VBN

ERFEBIAZR VSOUT1 RESS. £ NRES SIMBHME , MCU HEILUBRERA SPI m9ikE
SENS_CTRL F&F28 98 DO UREBH VSOUT1 #aEss. ENITZ SPI v e , ZRESLENHREIH
BAMEEE , FAENEEER Ims £ 2ms, ZHHUTEZTERANBEHERESE  LAREATEBRASHR
METSRERTAENRATAE, TRRLTREEXNLERZLL TIEREES | VSFB1 SIMEBAERED
EREEERMENE.

B H EEMET AR NAE MOSFET M THADRERRYT . MR VSOUTL 5| ERETRE
o, MEEER SENS CTRL HFFEEHM 0 X VSOUTL ia/ESSxM, EEHEA VSOUTL BIH , B
S AMAEIRENRTEBR SAFETY_STAT 1 H1F88HM 2 4 , ARXMBRIRE SENS CTRL FEFEHFH 0
i,

VSOUT1 SIMIEEETH MCU 9 ADC # AEE DIAG_OUT B|iiBt T ( i5Z M Section 5.4.9) , iX#
FLALAES A VSOUT1 LDO 2 548 I B3 4F 47T E 4th B8R AV 2 BR 10 o

NOTE
VSOUT1_EN {u7 SENS_CTRL FFH , ZFFHRNHALBEEN (NPOR) SHEHUH
b, EMRBEETANERTEH VR, R VSOUTL_EN LAFHEER 1, WELES
SRERZTEMRSNERE , ZNMIEEN 1 FH VSOUTL RESNMREBSARS. MR
REFRSH VSOUTL 5IMIXERT EMNHEE , M BIST EEMNFHIRELHRASH BET , B
ATE BIST I=1THIAIAY VSOUTL_UV = VSOUTL_OV &#44mTFRME| ABIST_ERR SBEs
Hit A RERES.

BER

BRERRATES VBATP HRERIIKEE , ™ VBATP HRENA TS VDDx M VSOUTL EHRE H HER
NMOS FET Hitthk, BRRIEFEM , Y VCP BEZB SN , CP_ OV NAREHEBERREFLRE ,
BEF VCP BERERTHRE , it CP_ OV (M ERHBBEFRBAFARE. BELMIRESS VCP12
M VCPL7 EAEB A REABRRI R, A, ZI B E TR S A ES MR @R E NMOS FET
PR, ZSEBEMREREN —IREMEL , KEEMREARFIFUAERNBMBEEZT. EEABRREER
(VCP) B3I NMOS Ayl LASS I 88 5t [z m 4R 4P B, 4404 VCP 5IHIA NMOS FET BV <z BIERE —1 K
£ 10kQ KYERITEME (SR Section 5.2 ) » FEFEAIZFRERELEE NMOS FET KR 43R 3) = i 88 E /et
Efﬁﬂ&gﬁﬂj VCP 5|HE 7R , AR VCP 5IHMNENZATMEEH TEZZTER (E ) NFERB =R
E#BREIN 0.3V,

BRERFTEMNMNFERTER,. —IRER (Cpump) M—NMEBEERR (Coore)o NERBMBET MBI B
REHEBWIREE , VCP 5| LI IMEB AR ERAINT 100uA,
3 B

TPS65381-Q1 B4 EHEFH/WREESIH : IGN 1 CANWU, AABIM#MES 2v £ 3V HWHRESREUR
50mV £ 200mV KB
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5.3.8

IGN H2EES| M) 2P SIB |, BEBLL IGN_deg iRUERKF (5K ) BEF TR RERF, TPS65381-
Ql B|{HAZ IGN BIEMEHBFEPEIIAE (POST_RUN), £F MCU REMEER SPI dyax#f
TPS65381-Q1 28, FIt , MCU H4ZFE SPI SAFETY_FUNC_CFG FEF&Hi&E IGN BRBI1F 4 (IGN
_PWRL) , 3} B7% SPI %88 DEV_STAT {u 0 (IGN) LiEURnRER® (3K ) IGN BIHAEEBIER
Do B AZFIIRS | MCU HFER IGN_PWRL i, Hlt , TPS65381-Q1 SSHNFA FILHPRA |, EH
% SPI BFESNECHRAZTAE, IGN PWRL {Mti&ERNE] CANWU HRESEHEER. It
4\, TPS65381-Q1 | AIFE POST_RUN HiEI# M E| IGN RESHERETENIEMRSNER (1572
FFigure 5-2) o

CANWU BB 2 F R A5 |, sEB L CANWU_deg (8K ) BFREIBTHRERR, RRIER (R )
CANWU MEE{ESALHIFEE CANWU L, A MCU REMEEST WR_CAN_STBY SPI @5k
TPS65381-Q1 284+,

NOTE
TRIfE CANWU 5|1 IGN 5IEMP4L F S £ WR_CAN_STBY B A, 54T
WRERZEHYRS , HESHBTFHE CANWU = IGN 5|H EiEKREIGEERMIEREE L
RE. FEHSBREF LBIST ( BT EMHER ) RIBE NPOR ( BT EFNEKR ) EFNRIL.

IGN 1 CANWU 5IMRE®BESIM, WRXLESIMEREEEBRSHLEE , W AENAPRAGE S8R
MRy, LARIXLESIMLTEENBETEN.

NOTE
MEMATEEBED IGN ( RAXFXR KL15 ) RERENY CANWU ( CAN SEMUEES ) B
BB, B S EERMERNENGRE , NTESE 10kQ RE KM REXHEEET IGN 5%
EZE VBATP 5| ( M1 VBAT_SAFING ) A EREI, & VBATP BIRITHFAS , IGN 5lkt
ATHNEHEF , HH—BHEHFALFHST VBATP Hl VBAT_SAFING 5|BIBH NPOR Hi%
HEIGN HEBRERAFIM4RE (L8),

ENER

ELEEBEEHHEE |, TPS65381-Q1 B#H£7 VDD3/5 # VDD1 3|M#E & B M X ERERET NRES 5|
LS EMEEIR B R ( EAZERATA ) mAEE MCU KEE B,

ZEMIERRFE AT LB RESEXT 5|54t 2 MK BHEBRMINDH#TEE. £ RESEXT 5IMIEBIER
B, REENEKNEEEA 14ms. X TF 22kQ MWAAIBEREMS , BRNEMEKNFENR 4.5ms,

38
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54 S4TheEE R
5.4.1 _LHBEMMELT

Figure 5-1 /R T LB FIMTEBITH,

IGN

7.5-ms (min) to 22-ms (max) deglitch time
P

7.5-ms (min) to 22-ms (max) deglitch time
P

CANWU

Min.350-is pulse width
P

VA:P
VBATP + 12V

¢ 1-ms (typical) start-up delay

le—»{< 200-ps Start-up time

veP_Uv

VBATP - Vdiode

VCP is turned-off approximately
5 ms after NRES is driven low

/

VDD6
A
v

VDD6_UV level

VDD is turned-off approximately
5 ms after NRES is driven low

Note:
The actual rampdown

time of VCP depends on
external load conditions

VDDS, VDD3/5, VDD1

A

<1-ms ramp-time
—

Note:
Device turns off all internal
biasing for low-Iq when NRES

1-ms ramp-down
time for internal
reference voltage

is driven LOW

Note:

The actual rampdown
time of VDD6 depends on
external load conditions

5V
33V
12V - -
- NOTE: During start-up VDD1 is NOT monitored and
- VDD1 does NOT impact when NRES extension starts
Note:
NRES RtESET VDDS, VDD3/5, VDD1 ramp-down after NRES
extension, is driven LOW. Actual ramp down times depend
<5-ms time between fising edge on external load conditions
on CANWU and VDD5/3/1
reaching specified value
Watchdog
A
A - Good —TT T Good\/ T T T TTTTTTTT7
x
Event Event
WD_FAIL_CNT
Iy
5 X 4 X 5 X 4 > 5
ENDRV (enable signal for external Power Stage)
Device State
A
Standby State Power Up Reset State Diagnostic State '\ "Active State Standby State
|ABIST, BIST |
—»

@

7Tho

@

R HIREATE BIST HAlEMMA MCU SPI @S

11*
21-ms +5% BIST (Logic BIST and Analog BIST run time)

5. MR ABIST. LBIST REREBHBIAM , NBHELERELZERS,

©)

MCU R RifE WD_FAIL_CNT[2:0] It# &K F 5 iHi&E ENABLE_DRV {i,
Figure 5-1. LB FIMTEBITH

ELE&%#%H&H , #E#l BIST (ABIST) &7 VDD6 HHEESTXRERERBZE. MR ABIST BaHEM , MBFHLRRELZER
, HitinR MCU W5| SREMRT BIST, BMLER—EZE BIST TRTHEMHER SPI &

ENDRV 5| By 87 X/ NEBURF & T E1TERES WD_FAIL_CNT[2:0]. ENABLE_DRV {u A K Figure 5-14 F & RHES.
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IGN | | I 7.5-ms (min) to 22-ms (max) deglitch time :
A | IGN going low ignored because ‘>| |

| IGN_PWRL bit is set | |

- = T |

| |

| |

| |

| | |

; ] 1] L J L] .

| ' |

IGN_PWRL ! !
A | |

MCU sets IGN_PWRL bit
Note: MCU can set this bit only when

e MCU clears IGN_PWRL bit
the device is in DIAGNOSTIC state -

POST_RUN_RST
A

POST_RUN_RST bit cleared
when all internal biasing,turned-

:4—
L
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|

RESET :
Iextension timeI

off |
|
When POST_RUN_RST is set to | | |
Device State 1, a re-cranking on IGN pin will | | |
put the device in RESET State \‘: : : :
-_— - | | - —— I - -
DIAGNOSTIC State X ACTIVE State X?ESET sm@( DIAGNOSTIC State x EL?DB, BY
| |
| |
| |
NRES | Configurable |
|
|

VDD5/3/1
5V —
3.3
\Y
12
v —
IGN_PWRL bit is located in SAFETY_FUNC_CFG SPI register
POST_RUN_RST bit is located in DEV_CFG2 SPI register X . o
Device turns off all internal biasing for low-Iq
after internal reference ramp-down time <1 ms.
The actual rampdown time of VDD5/3/1
depends on external load conditions
(1) 7 VBAT RETERBERTIRY VDD3/5 HEEERER 5V BRHA , NRES fiHTERE VBAT & F AL 6.3V i, X2H
VDD3/5 BRH LW R EBRSS .
(2) f£ VBAT &€ EAFR TR Y VDD3/5 iEBEEEN 5V BFRHA , NRES #HATEEATE VBAT & F K4S 6.6V FHIIK, X2H
VDD3/5 BRH L R EBRSS .
(3) TEXRLMWERT , WEFE VDD5 fl VSOUTL BRI EMEE X EBRS.
Figure 5-2. IGN BiR8iFM POST_RUN &1z
40 #4 EEE Copyright © 2012-2017, Texas Instruments Incorporated
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5.4.2 Z2INEEFLHIHLA

5.4.3

TPS65381-Q1l SR ERATAFEMIUZEMEx NA. THREMRFRTRARSCHBEZENB/DEREN
B PEAI =R

o EBEYFERR (VMON)

o HXNZEELIRMNELANEBR (ABIST) 2#

o HNZEEHIRINENZENEBR (LBIST)

o BIHPEKYEFEER (LCMON)

. HXFIEEENI FET HWBRNERKE

o HYFTERRENEFRRE

o ATHSBEZEZEHNELNENZEE AR (AMUX)

o ATASBUREZHANBRAKRFTZHEERSE (DMUX)

. TEEAMMEER (THAMNXAED ) KRRMEZEXNE IR

o ATHEINEELZEZEM MCU MERAEHN MCU #iRE5 151238 (ESM)
o ATASWERRINERENZENZ R FEeME (ENDRV)

. BHBEEZFFE CRC RF

o THEREBREMN SPI T REEES

o SPI ##EH HRIBRRE

o RATHHRINE MCU BE LB

« EEPROM #HHl{AEHNZA CRC &RH#

o ERNEFERSH4NEFRTSRSHNBFHFRSEHIZE

BEN#ES (VMON)

VBAT BREE, FIERESMENNFERNBEDBEKZESFER (VMON) #H{THR, XESISTEER
MAERIA VMON BFZ 8 RSIREMNHITIER ¢

o HEBERATHAEEEZAR VMON IREMNKEES

o YBEFABHAZELER VMON FREMIEERN 1

BEESXEMSELREEEIN., VMON ERWEHEBE (BANDGAP_REF2) MY FRESBFANIRGE
HEBE (BANDGAP_REF1), RIERAIERINGEABRETL VMON REFEMNERZENE R THITIE
IR, STEMN VMON REFEMMBIRS|H VBAT_SAFING e,

VMON LB MRE S H B M LB ERITH ABIST & , EES4L T LM SES RS B SR
MCU SPI i&REE SPI #REE. BNMNZUENBEENIEEANNLERSAA LXK ENSEBRIT
FE , HitiXSBEEMMEEREEFHITZRYMR (4TFH ABIST EHB[EMTRLENIRER ), £iZB8
BEEFR  SURENBEENEETFSEN , AEEFHNEAEEN LBF2BTIZER X ERFRAERT
EE=H4,

Table 5-1 5 TFATAV B E 1R BR . MLRFATR , S X80 AERERRNEE T I ERT .
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Table 5-1. BBEKEEHRD

5 Wi s (B T RRHTHR XN
BEH WiaE SR RAN LRTAENEE | BLENIE OVRPSE | OvRPER |
wv ov wv ov ‘
BREA
SPI #5& VMON_STAT_1 D6 SPI #5& VMON_STAT_1 D7
VBAT N/A N/A 42 F 45V 34.7 & 36.7V VMON_BG VBATP N/A N/A HIRS SR (M
NRES =0, ENDRV =0 MASK_VBATP_OV =0 &} )
R
VDD6 6V + 10% MAIN_BG 5.2 & 5.4V 7.8 E 8.2V VMON_BG VDD6 N/A N/A SPI #57& VMON_STAT_2 D6 SPI #5#& VMON_STAT_2 D7
VDD5 5V + 2% MAIN_BG 45 % 4.85V 5.2 % 5.45V VMON_BG VDD5 N/A N/A SPI #5% VMON_STAT 2D4 | 7! *’ﬁf‘EVN“fD%’:‘/—:SBAT—Z DS
VDD3/5 (5V) 5V £ 2% 45 F 4.85V 5.2 & 55V =+
SPI#RE VMON STAT_2D2 | op) 4zae \MON_STAT 2 D3
VDD3/5 MAIN_BG VMON_BG VDD3/5 N/A N/A SRS ENDRV = 0
(3.3V) 3.3V 2% 3 E 317V 3.43 £ 3.6V NRES =0, ENDRV =0 -
R _
0.8V & 3.3V -1% & SPI#5 VMON:,ETAT—Z Do SPI #57#& VMON_STAT_2 D1
VvDD1 *2% MAIN_BG 0.94 2098 x | 4331 06 x vDDL VMON_BG VDD1_SENSE N/A N/A NRES = 0{ﬁ§l\%RV =0 ENDRV =0
VDD1_SENSE = 800mV - VDD1 : : - — w ey T . (% NMASK_VDD1_UV_OV=1
( % NMASK_VDD1_UV_OV=1
1% & +2% i) Bt )
VSOUTL1 (3 3.3VE95V+2%
BE ) VDSEBL = 2.5V £ 206 MAIN_BG . . MAIN_BG VSFB1 N/A N/A
0.88 & 0.94 x 1.06 E 1.12 x _
VSOUTL (B 3.3V F 95V + 2% VSOUT1 VSOUT1 SAFETY_STAT1 D5 SPI #57& SAFETY_STAT1 D4
%) VDSFB1 = VTRACK1 +  VTRACK1 VTRACK1 VSFB1 N/A N/A
3 20mvV
PR IR
SPI #:7& VMON_STAT_1 D5 —
VCP17 17V ( BAEME ) MAIN_BG N/A 27V ((BAEE ) VMON_BG N/A 27V ((BAEE ) VMON_BG N/A HIRS
NRES =0, ENDRV =0
SPI #5#& VMON_STAT_1 D4
VCP12 12v (B2EME ) MAIN_BG 7.43Vv (BAHE) 14.2v (B2 ) VMON_BG N/A 14.2V ( B4EIE ) VMON_BG SPI #7#% VMON_STAT_1 D3 VvDD5. },?Eﬁﬂ;ﬁm T
S X
NRES =0, ENDRV =0
REB LV FH= X R MV FFH= NPOR — #HLRZS s
g g spAs A
AVDD 6.9V ( BAHIE ) e 3.6V ( HHE) N/A 3 37 AR it 5 PR N/A N/A e NRES = 0, ENDRV = 0 FEEL
ﬁ _ . _ | SPI¥5& VMON_STAT_1 D2 —  SPI #5#& VMON_STAT_1 D2 —
AVDD_VMON|  6ov (fmpE) | P8 Iix\z/j M= 356y (smmE) NIA Y A SR P N S P VA ";‘ﬁ’f”’— NPOR — 55U NPOR — 5HLRZ
= - = NRES =0, ENDRV =0 NRES = 0, ENDRV = 0
NPOR — FHIRZS NPOR — FHIRZS
) gz g
DVDD 3V (BEE) MAIN_BG 2472V (BAE{E ) 3501V (BAEE) VMON_BG N/A N/A N/A NRES = 0, ENDRV = 0 NRES = 0 . ENDRV = 0
REBEL A
HFIRS FHRES
J::: K] J:::Bil
MAIN_BG 2.5V + 2% MAIN_BG | 2.364V (BaEIfH ) 2617V (H4E{E) VMON_BG N/A N/A N/A NRES =0, ENDRV = 0 NRES =0, ENDRV = 0
VMON_BG 2.5V +2% VMON_BG | 2364V ( #E{E ) 2.617V ( HE{E) MAIN_BG N/A N/A N/A RS RS

NRES =0, ENDRV =0

NRES =0, ENDRV =0

(1) N/A=TEA
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5.4.4 TPS65381-Q1 AZBtEiRIEE
Table 5-2 21 T A% TPS65381-Q1 AR IREBTURIX LEE S BHIT NN M BER,

Table 5-2. AFEIRES

RAUFZH (HERFE) R EIRENRREROREE (Us) R BEHRERBRERS
poMOX ESEH e e amE | sxE e LR anm sme axa OEE NRES ENDRV BHRS
D12 | NAVDD_UV AVDD RELREEHE (R ) 3.6 \Y 15 30 ReBF ReBF M
“ EHE =
VMON ZEHBRX (% VMON 2.364 ( VMO 7 y P
D13 BG_ERR1 HH > TBRNEEN 1) P v 15 30 K K #H
2.477)
HEH E e
VMON 3 BA5HA (4 VMON 2.617 ( VMO o w ¢
D14 | BG_ERR2 < THRAREN 1) N H5 = \% 15 30 {KeBF KB M
2.477)

VCP12 BERXELRE (R

D15 |NVCP12_UV i) 7.43 v 15 30 T 3 3
‘ D1.6 ‘vcmz_ov ‘vcmz BRI ELLREE ‘ ‘ 14.2 Y ‘ 15 30 ‘1&@? RBF L
D1.7 | VCP17_OV VCP17 BERE E LR R 21 v 15 30 R8P R8P B
‘ D1.8 ‘NVDDGﬁUV ‘VDD6 REH®RE (RHE) ‘ 52 ‘ 5.4 v ‘ 6.22 10 40 618 A& eSS B
D19 |VDD6_OV VDD6 M ELb iR ER 7.8 8.2 Vv 6.23 10 40 6.18 A& & &
‘ D1.10 ‘NVDDS_UV ‘VDDS RELREE (RHE) ‘ 45 ‘ 4.85 v ‘ 6.8 10 40 6.18 % 3 3
D1.11 |VDD5_OV VDD5 kbR ES 5.2 5.45 \Y 6.10 10 40 6.18 F& KeBF &
VDD3/5 RIE RS ; 3.3V RiE 3 317
(R#) ’
D1.12 |NVDD3/5_UV - \Y 6.12 10 40 6.18 {RBF K8 F g
VDD3/5 REBE ; 5V RE (K|, 5 4.85
) ' '
VDD3/5 S E LRSS ; 3.3V RiE 3.43 3.6
D1.13 VDD3/5_OV =B \Y 6.14 10 40 6.18 A& KRB T3
VDD3/5 FELLEER ; 5V RE 5.2 5.5

NMASK_VDD1_UV_OV NMASK_VDD1_UV_OV NMASK_VDD1_UV_OV =
=0 (BRAEE ) HFE =0 (BMUEE ) HFE 0 ( RUAEE ) HFE
D1.14  NVDD1_UV VDD1 REHERER (k) 0.94 0.98 VDD1 6.16 10 40 6.18 &

]
NMASK_VDD1_UV_OV
NMASK_VDD1_UV_OV 13" e mee s
qZ

=18 : NRES = {EEF

E
NMASK_VDD1_UV_OV =
16t B

& (RIAEE )

D1.15 |VDD1_OV VDD1 HEKES 1.03 1.06 VvDD1 6.17 10 40 6.18 % = 3
MASK_VDD1_UV_OV =
1 & : ENDRV = {8

D1.16 ‘LOCLK R E KRR ‘ 0.742 ‘ 2.64 MHz ‘ 0.379 1.346 ‘1&%¥ EBF B
D34 |CP_OV BEREELRE VBAT + 12 \ N/A N/A N/A i T A&
‘ D35 ‘NCP_UV ‘@?ﬁiﬁtk‘ttb%‘c%ﬁ (&%) ‘ ‘ VBAT + 6 \Y ‘ N/A N/A N/A By By By
D3.8 |CP_DIFF3V 7R VCP-VBATP > 3V VBAT + 3 Y N/A N/A N/A T & 3
| D310 NVBAT_UV VBAT REHHE (R ) a2 45 v | 61 200 67 (BT EeBF 4L
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Table 5-2. AEBEEIRTES (continued)
RAFH (HERTE) REFREMFREFOREE (Uus) REHRENHBRERS
DMUX EEEH B8 s mnm | sxm  ww SRR g mmm  gxm BN NRES ENDRV BHRS
POS &5 5 RS
R8T (BRIAEE ) R8T (BRIAEE ) S (BRIANRE )
D311 VBATP_OV VBAT LB 34.7 36.7 v 6.5 200 6.7 3% MASK_VBATP_OV = 3 MASK_VBATP_OV = % MASK_VBATP_OV = 1
1 8¢ : NRES F& 1 8¢ : ENDRV & B BRHFRATE
BRUHFRBBURT
NMASK_VDD5_OT {ii&
B
D3.12 |VDD5_OT VDD5 & # 175 210 °C 3.13 45 64 1KEBF KEBF NMASK_VDD5_OT =0 :
NBRERSRERN
NMASK_VDD5_OT =
1:VDD5 %M - &1
BHFRBBRT
NMASK_VDD3/5_OT fui&
B
N o NMASK_VDD3/5_OT =
D3.13 |VDD3/5_OT VDD3/5 F# 175 210 C 2.13 45 64 Jlid:- R Jlid:: R 0: VDD3/5 %M
VDD3/5 UV B4 — &1
NMASK_VDD3/5_OT =
1: &4
D3.14 ‘VSOUTl_OT ‘vsoun pog: ‘ 175 ‘ 210 C ‘ 5.13 45 64 & & i
D3.15 |VDD5_CL VDD5 i BR 4 350 650 mA 2.14 15 30 i i %
‘ D3.16 ‘VDDS/S_CL ‘VDDSIS B SRBR A ‘ 350 ‘ 650 mA ‘ 3.14 15 30 B & &
D42  |VSOUT1_CL VSOUTL E357 PR i 100 500 mA 5.19 15 30 & & i
‘ D4.3 ‘NVSOUTlﬁUV ‘vsoun RERRE (KA ) ‘ 0.88 ‘ 0.94 vsoun‘ 6.19 10 40 621 |F& EX B
D4.4 |VSOUT1_OV VSOUTL I E b gR 1.06 1.12 VSOUT1 6.20 10 40 6.21 & & &
D45 NDVDD_UV DVDD REHHE (RH ) \ 2412 v 0 LT e #0
D46 | DVDD_OV DVDD & ELbBEs 3.501 \ 0 RBF RBF H
‘ D4.8 ‘VS_TRK_MODE ‘vsoun & FEREREXETR ‘ ‘ 12 \Y% ‘ 5.3a N/A N/A N/A Ed & &
D49 | VMON_TRIM_ERR |VMON 4R 1E VMON REF 720 N T Bstet i E 5 10 K R8F HM

(1) VDD5_CL DMUX %iH{X7E SENS_CTRL Z#F8:F# VDD5_EN iR EH 1 NEM. 2 VDD5_EN JEEE , i VDD5_CL F&FEHBEF,
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5.45 HI#pEKXUIEES (LCMON)

5.4.6

LCMON #:  &f 557 Ba thfE |, 295 -

s RHENHFESEERFERSBET

o BHEPIERFRIR

ERMRLEBEN (NPOR) 2f5 , ELEHEHHELZA LCMON, ERHIEEET (FH. &6, 2H, &
BRMBLRE ) HiiE |, W RERSBERIFEIRT. MRRXENHBE

BHERZEHIRS,

FrERERER,

BFAREHDBE.

AL MCU EE TRBEF,

o HWEEERE SAFETY_STAT 4 FF25HH LOCLK U7 R,

LCMON EEHIEHL BIST (ABIST) BUE MEEN BR LW, HJ[HL T 2RI IBERSE |, 4488 MCU
AILARER EFKE LCMON, BJ3 A S BT isResim TR i eh i B T h E. Af4ehisinss
P#}ERH ABIST #HTKRE , RS MCU AIAEZZIRNBERERHERRSURTRE. EZER
HE |, SRRRIREERINE (4MHz) T2 TiZERME1L,

BHlNE SR (ABIST)
ABIST R A TFXXBELNEERITER ISR HI SIS IR Bl
+ VMON X EFELLE SR
o BTENIEIEES (LCMON)
+ EEPROM HHEIAZEANAERK (CRC R )
X VMON XEMYELLRSFHTERIE , SUENBEEHRETE , AEEFHNEMEER LHFR

SHTRXEARRESGRRERITESH. W, EX G RERETERIE  XEBRKHRME  (AMHz)
R RZEKRMEL.
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Power-On Reset (from
STANDBY) or NPOR

ABIST_EN

Power-Up LBIST_EN or LBIST run from
RESET to DIAGNOSTIC

UV_CHECK_OK

OV_CHECK_OK

OSC_CHECK_OK PASS
EE_CRC_CHK

LBIST_EN or LBIST run from
RESET to DIAGNOSTIC

(1) AX{ET ABIST WEE A MM SRS EFME L , iS5 F Section 5.4.19,
Figure 5-3. ##l BIST Z1TIRZA

ABIST EEXRERH LEEHREMBEMRSHFIRITEE. ETTLUBNE SAFETY_BIST_CTRL #
ZE88HRE ABIST_EN {H\EP MCU 1E1T ABIST, £ ABIST 21THiE , S8 T EZ R BREBRRIVIRES ,
}#E ENDRV SIM&#H{E. ABIST ETREARAN 300us. EARER MCU EREZHRETINIT
ABIST , EAEURTFRALZLER (MREHEWNATE ) , 7£ ABIST i217HAl ENDRV 5B FEKE

N/
o

IEfEiE1TH) ABIST £ SAFETY_STAT 3 1283 ABIST_RUN ¥ ( DO {u ) R 1THE R, ZMIE ABIST
EITHIRNRERR 1, H7E ABIST TEEES. MRELTUOMRSH R4 ABIST HfE (3FELBEH) |
NBHLHALLRES , MAXFEMNAE MCU WESTEREN , HH ABIST_ERR REGEERF A
PREYEFIRE , BF ABIST KIETT. XATFAE MCU BIFIEEN SAFETY_STAT 3 HFFEHH
ABIST_ERR fu%#&M ABIST #fE, MRELTFEIRSHKRE ABIST & , MF/HXRE ABIST_ERR
REFE , EF 2R ETARSER.
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547 ZBEAEEHK (LBIST)

B8 BIST (LBIST) WA FAKLZLIIEE, LBIST EFLU T4 :

o RIFATEHMIB5 BIST 5128 , ZS|ZRAHFARNANXXE,

« LBIST @#MiXAEERERFERENXBESCE,

« LBIST B{THEEE RN 4.2ms (#5%). FENIT LBIST 25L%%# 16ms ( AE(E ) LUEF LBIST FiES
M FIREER. TELLHAE |, ABIST 21217, & BIST BE KYH 21ms, 7£ BIST HilA SPI HFEFTHET
ATA , AT BIST [EEE TR AR TE SPI I E A,

« LBIST 5|ZEHERN KWL THREH BT 1T,

ELEEAHEEMREEMRSHERBLELCHRASTBENEZIT BIST (LBIST MUK ABIST) . BR3E

RIET SAFETY_BIST _CTRL ZFFEEH#H AUTO BIST DIS {u , ENHEAEMIE HEMRSH iR th &

& BIST,

B3 1E SAFETY_BIST_CTRL FF8#i&E LBIST_EN f , MCU A BLE1T LBIST (BIST).

NOTE
RS T , WRBE S LBIST_EN MiREN 1 RF3 LBIST Fahiz{T , MATEEUT
EEEW, LBIST RANERSERENFERED AIFE BIST &fAA 21ms # B ENDRV f£i%
21ms KItE AL FE B P8 BUER SRS E TS

NOTE

EED, CHBLLRET , WRBE ST LBIST_EN i&EH 1 XE3 LBIST FEhisfT, N
MHRERUATEEZRSET, £ LBIST TRZE , WD_FAIL_CNT[2:0] ITHEEHBILR 5.

MCU RIEEX WD _WIN1_CFG = WD _WIN2 CFG HFESHRHITEARBILAGSIBFRE
#XRE TPS65381-Ql EIMEFHRASLS. XWMNEFRLEMBLEHHNEIRFTIHE
WD_FAIL_CNT[2:0] it#25i%18, 18 WD _RST EN {i&EH 1 (BA ) , Il MCU #HEFE
MTARSHREXNBEREFEHREEFTTNUFFHE WD_FAIL_CNT[2:0] ITHEHER , B
BIEIRE 7 +1 , XESBHERESMWRS. £ LBIST BERZE , REFFHRLEFMBI.

MEXEFRBEFFEMNNBCHETAEME  BFAXATXESFHREENEENRAFEN

iﬁlﬁo

NOTE
EZEHRAST , MRBESF LBIST_EN iR EN 1 KiE30 LBIST Fahiz{T , MSMEERIT
EEEBEW., § LBISTEN figEHF 1 @ DIAG_EXIT_MASK {E=, MR
DIAG_EXIT_MASK L T B4 RIFE LIRS UHTRE R , W LBIST TREHLME
RRHEERN 1 ARESESERS. PERSERITHRENE LBIST ETHEEL, £
LBIST TERZE , BT HEMNRENEREITR. X TFALEHRSEEI RS
# , DIAG_EXIT I ER 1.
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5.4.8

£ BIST E1THIE , ML EURRELRNWRSH AT EMREM SPI 75 , Rk TEEIE TSR
Y52 MCU RIRAS, 7 BIST i21THAE , ENDRV 5|[HIS#AE , H EBTRAARITRBLXERDRILN 5.

£ BIST B ZE , AT HRENSFFHELEFNRL

« DEV_STAT

« SAFETY_STAT 2

« SAFETY_STAT 4

e SAFETY_STAT 5 ( {8 FSM[2:0] &3 ENE# LA BR Y B 2SR A )

« WD_TOKEN_VALUE

« WD_STATUS

« SAFETY_CHECK_CTRL

« DIAG_CFG_CTRL

« DIAG_MUX_SEL

[EfEZ1TH LBIST £ SAFETY_STAT_3 183 LBIST_RUN i ( D1 . ) F# TR, % {7E LBIST &
TRHRER 1, H#E LBIST TREES. £ LBIST Z72E , BN BIST THA MCU B4
LBIST_RUN #1 ABIST_RUN {7 #2ER 0 #1T#1A,

MREZHRAST KL LBIST #FE |, MBFBHFHARESRES. AE MCU ATLUE BN SAFETY_STAT_3 &
7889 H LBIST_ERR fuk#M LBIST #ME. MRELTFEHNRSFKE LBIST HE , NFH4KRE
LBIST_ERR R&HFE , ERRRETMRSER, BHTE LBIST HELEZ1T ABIST, it ABIST_ERR
It AT A MCU 3 1Ti5 8,

GBI E TR

SMNEENEHE FET B LDO MEFEBHEERMI AR (AKX ) e, MRREIRER , WRER
BRRESRBERERZESREEHE M,

MF VSOUTL RESE , IRBRSBRARESRIERMEREN (VSOUTL_EN) , ANAAEHMIRESRRER
o ¥ VSOUT1 IMIERBEAIE , HME8 MCU SHREHR B RISV A E RS ARESS.

VDD3/5 M VDD6 FRESREEIRRF BHIK. IREHLEMA VvDD3/5 FRERS. R NMASK_VDD3/5_OT
WEN 1 (RINRE ) , NEHLEREFVIRS. R NMASK_VDD3/5_OT ;EE , M4E VDD3/5 i
1A% vDD3/5 ZERRK UV BENBEHLEREEMRS. ERMERT , NRES 5|HHBaTHEBFIHE
SEB MCU &1z , ENDRV B|BIRIEKEF, TI EiE NMASK_VDD3/5 OT ViRERN 1 KWIER T EHZES
#.

XF VDD5 fRESS , IRERLERR VDD5_EN FREMNHERNEMIRS. NRES 5IHST KB FHE
MCU £ , ENDRV 5|HIREKETF, FrEEMRESBRIEFZH. % VvDD5 IRERHEKXE , MCU %ME
R E RS B ARES,

VDD6, VDD3/5, VDD5 # VSOUT1 RESREESEHREHIER , ATREDES AMAISHRY.
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Table 5-3 24t 7 BR % H A A S B AT REFBLHA,
Table 5-3. IR R BLR

BEH

TR

ERRT

B{E (°C)

M RN

B 7 R

BT R R

VDD6

VDD3/5

175 Z 210 ( 5 vDD6 #
VDD3/5 £E )

% & VDD3/5_OT ( 1£
SAFETY_STAT_1 /)

% NMASK_VDD3/5_0OT =1
B FEFHLRAS

% NMASK_VDD3/5_OT =0
FTZ A VDD3/5 , ¥ VDD3/5
BE UV BEREN

15 E 25A

v

350 £ 650mA

% & VDD3/5_ILIM ( #E
SAFETY_STAT_1 /)

VDD5

175 £ 210

i%&i& VDD5_OT ( £
SAFETY_STAT_1 /)

%4 NMASK_VDD5_OT =1 &t
7&B% VDD5_EN ( £
SENS_CTRL # ) 3B vDD5
XM, hFEMRES

%4 NMASK_VDD5_OT = 0 &t
1£ VDD5_OT HigRi3#

350 £ 650mA

%8 VDD5_ILIM ( £
SAFETY_STAT_1 /)

VDD1

7

N/A

7

N/A

VSOUT1

175 £ 210

i% & VSOUT1_OT
SAFETY_STAT 1
7&BR VSOUT1_EN
SENS_CTRL A1)
VSOUT1 #H

(&
#)
(&
#A

100 £ 500mA

3 VSOUTL CL BEHFZRE
FgRZE DIAG_OUT
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5.4.9 HIZEEE BRSNS i 5IH (DIAG_OUT)
REEEEZE MCU WEEINBFESHZRBREARURENT DIAG_OUT sli, ZRERAFEL
DIAG_MUX_SEL HHFBEXRIINESR. BFES2LYBEHAUEEEBHNEIEED,
ZZBRERARBEN RIGEEASI RSN RIFAIER BRRSRN LT £ LR SR R R A /A6 5| B B B =,
DIAG_OUT
Digital Output Buffer
Digital Core
8 To MCU ADC
DMUX DIAG_OUT L, DIAG_OUT Input For
5 " Butter Enable_, D T = Measing s
[al¥Y
g 8 ——No.1 I
g,(D
(7 I — | VDD5"
] VDD6"
§ vcpi > To MCU GPIO
3 ] 8 VBAT VSSA?:llJI\JTGlA & » Ut For
33 ] ~ VBATP* < " Observing Digital
3— § No. 4 L& MAIN_BG Signals
§ 5 I ! VMON_BG P 2
.(%’
DMUX Select AMUX Enable
SPI 0
Register AMUX Select
A XEREBUES RN E L2 B
B. MBEMAMFAER MCU ADC JIBERMES H /A MCU GPIO Wi FES |, NIRARITSABE GPIO HARTY
M ADC ME, MEIE MCU AFEERE MCU GPIO , MM A& SHRIENSEM L ENIFE,
Figure 5-4. i #4510 DIAG_OUT
iR DIAG_OUT 5|HIEEE MCU WREEIIHIBFTMASIE , W TI BEVREMENESEE (ELHK
F ) FAEEiZ MCU # A5 H#IA DIAG_OUT 5|i#l, DIAG_OUT 5|M EHWESEE (ERHHKF ) ATLUE
¥ DIAG_CFG_CTRL ZHE88FH MUX_CFG[1:0] {I#fTEE. DIAG_ OUT ZKEARLIES
DIAG_CFG_CTRL HEF&HHHN 7 £REANEA., E2Art , DIAG_OUT 5|4 FEMERE (=8 ) .
NOTE
mMEEFER SPl BEENBA DIAG_OUT ZHEME , MIEE NCS SIMAFEEFHFE
DIAG_OUT R EAssEArt SDO sIiIRL T SHEIRS. WHEEEEMNA PSR4 NE
H. NTFEHSBSR , MRFEABERIRAFT SPI B4 L SDO 5IMMNEBEEBRFREHEGFELE
M=% SFERT] (20 SN74AHCLG125 ) BLAYE NCS SIS T & @B F ot T i SDO 8
FSHLTFEERAS (NMRNATE) , WRKLE SDO HERYF , BIfF DIAG OUT ZHKEH
BEAtEmt,
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54.9.1 BEZEEMRE (AMUX)

Table 5-4 %7 DIAG_OUT S LW AEELAIBES. W TELZEERSER | VAT
DIAG_CFG_CTRL H&EF& ¥ MUX_CFG[1:0] & &R 10b,

Table 5-4. B\ Z g E ASRIEER

— 5 @
@5 ﬂ-;g% - SERE | omk DELREE B (kQ) DIAG_MUX_SEL[7:
WS EEEH BME BAE BME BAE 0]
4% -
Al |VvDD5 i&vmm%&%m 5.8 F 34V 2 —2.25% 0.75% 20 50 0x01
A2 VDD6 FXREXFBRESR | 58 F 34V 3 -3.75% 0.5% 30 100 0x02
5.8 & 18V —6.25% 2.25%
A3 VCP BEER 135 90 200 0x04
5.8 & 34V —6.25% 4.75%
Ad VSOUT1 R RFBRE 5.8 F 34V 4 —0.5% 1.2% 40 100 0x08
AT (VMON) /1| 5.8 F 18V 5% 0%
A5 | VBAT_SAF | poo mhaesyests ( & 10 125 200 0x10
NG B ) WA 5.8 E 34V -5% 5.5%
5 5 5.8 & 18V 5% 0%
AB VBATP B (RR) . E® 10 125 200 0x20
iR 5.8 & 34V 5% 5.5%
A7 MAIN_BG | FaESSw e 5.8 & 34V 1 N/A 3 15 0x40
A8 VMON_BG | % #EEH R 5.8 & 34V 1 N/A 3 15 0x80

(1) EFSEER VBATP #l VBAT_SAFING (VBATP = VBAT_SAFING) #3 A BIREE .
) E&B’\Jﬁr§$@%iﬁﬁ DIAG_OUT SIMIEENERAKLER. N TFEABEITE , XMERDELBEMN Ipac our x WHBHASBME
J:Ti o
MEPELZENEAN AMUX EEHHBEEST VDDIO BE , MHMERFENRS , BUBRIE DIAG_OUT
S| EF=4%F[@&TF VDDIO BEMBELF,

RTURREEFELIRE DIAG_OUT 5IHNESRERE , TEVGERM A1l —EZ A8 I AMUX 4]
R )IFF o

BUMN A8 BN SHEZREENINFFH TR , Hl0 - A8-—A7-A1-A2-A3-A5-A6-
Ad,

NOTE
EiZRB £ RBFERMA HEE (VSOUTL) F 0V, W18 VSOUTL BERE |, N A E E —
5 R R R B9 SRR

NOTE
ERAYT , FEEE MCU 9 ADC AN ABRSEESE LERA—BEEAEDH 100kQ K&

BxeBfH.

5492 WFZHREMZE (DMUX)
UTF&RIET DIAG_OUT SIH LW AERFALBES. NTHRFLHREASER , BT
DIAG_CFG_CTRL H&F& ¥ MUX_CFG[1:0] f;E¥ K 01b,
XEESHNASHEAMUFMEAIRASLUR NRES 5F]1 ENDRV 5|MI{TANRNZIEIRES. BRXAI
BIRESREXNBHTAEINEFHAER , ESHTable 5-2,
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Table 5-5. HFZHREASERR -F 14

BEEA BERS
=S RS BE5EH L DIAG_MUX_SEL DIAG_MUX_SEL

[6:4] [3:0]
D1.1 RSV RE,BHEO 000b 0000b
D1.2 NAVDD_UV AVDD RELE =M E (R ) 000b 0001b
D1.3 BG_ERR1 VMON = EHFEK A 000b 0010b
D1.4 BG_ERR2 VMON = E#HFEK A 000b 0011b
D1.5 NVCP12_UV VCP12 BRIRRELLRRE (&M ) 000b 0100b
D1.6 VCP12_OV VCP12 BRIRNELKES 000b 0101b
D1.7 VCP17_OV VCP17 BRAIRS ELLRE 000b 0110b
D1.8 NVDD6_UV VDD6 RELLE R ( R4 ) 000b 0111b
D1.9 VDD6_OV VDD6 I & thERER 000b 1000b
D1.10 NVDD5_UV VDD5 RELLE R ( RH4) 000b 1001b
D1.11 VDD5_OV VDD5 i & thERER 000b 1010b
D1.12 NVDD3/5_UV VDD3/5 RELRRR (RHH ) 000b 1011b
D1.13 VDD3/5_0OV VDD3/5 HELL RS 000b 1100b
D1.14 NVDD1_UV VDD1 RELLE R ( R4 ) 000b 1101b
D1.15 VDD1_OV VDD1 d FE LR ER 000b 1110b
D1.16 LOCLK RENHERLRR 000b 1111b

Table 5-6. BFZHREMAFERR -F 24
BEA BEERS
SRS BEER L DIAG_MUX_SEL DIAG_MUX_SEL
[6:4] [3:0]

D2.1 RSV RE ,BHO 001b 0000b
D2.2 SYS_CLK RER R 001b 0001b
D2.3 DFT REFNHREBNES 001b 0010b
D2.4 WD_CLK ENARSEE (0.55ms FEHRTE ) 001b 0011b
D2.5 RST_EXT_CLK SRS 2R b 001b 0100b
D2.6 T 5US Sus B & B A 001b 0101b
D2.7 T_15US 15us &A1 B 001b 0110b
D2.8 T_40US 40us BB E A 001b 0111b
D2.9 T_2MS 2ms BB E 001b 1000b
D2.10 UC_ERROR/WDI \E MCU ERROR/WDI % A 5| i) 001b 1001b
D2.11 SPI_NCS SPI Fri&sa A 5| 001b 1010b
D2.12 SPI_SDI SPI \Ek$E 5 A BB 001b 1011b
D2.13 SPI_CLK SPI iR A 5| H 001b 1100b
D2.14 SDO_RDBCK SPI B IE S 51 ik 001b 1101b
D2.15 UC_ERROR/WDI 5 D2.10 HEWES 001b 1110b
D2.16 NRES_EXT_IN NRES 5IBIEE ( X/4E MCU #1781 ) 001b 1111b
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Table 5-7. HFZLHRERASBERER -F 34

BEiEA BERS
ESHmE FE5EH e DIAG_MUX_SEL DIAG_MUX_SEL
[6:4] [3:0]
D3.1 RSV RE ,EBHEO 010b 0000b
D3.2 DFT NEFNHRENES 010b 0001b
D3.3 DFT NEFNHRENES 010b 0010b
D3.4 CP_OV BRI ELRRSE 010b 0011b
D3.5 NCP_UV BRARKELRRE (RHE) 010b 0100b
D3.6 CP_PH1 BRERITXME 1 010b 0101b
D3.7 CP_PH2 BRERITXME 2 010b 0110b
D3.8 CP_DIFF3V &R VCP-VBATP > 3V 010b 0111b
D3.9 DFT NEFNHRENES 010b 1000b
D3.10 NVBAT_UV VBAT X ELLERR (RHH) 010b 1001b
D3.11 VBATP_OV VBAT I E KRR 010b 1010b
D3.12 VDD5_OT VDD5 & # 010b 1011b
D3.13 VDD3/5_OT VDD3/5 I #A 010b 1100b
D3.14 VSOUT1_OT VSOUT1 id# 010b 1101b
D3.15 VDD5_CL VDD5 857 R i 010b 1110b
D3.16 VDD3_CL VDD3 3R #l 010b 1111b
Table 5-8. MFZREAFERR -F 44
EiEA BEERS
SRS BEER L DIAG_MUX_SEL DIAG_MUX_SEL
[6:4] [3:0]
D4.1 RSV RE ,BHO 011b 0000b
D4.2 VSOUT1_CL VSOUT1 857 R i 011b 0001b
D4.3 NVSOUT1_UV VSOUT1 X ELbREs ( &4 ) 011b 0010b
D4.4 VSOUT1_ OV VSOUT1 I ELb 28 011b 0011b
D4.5 NDVDD_UV DVDD X ELLERES ( K48 ) 011b 0100b
D4.6 DVDD_OV DVDD I ELHbE 38 011b 0101b
D4.7 RSV RE 011b 0110b
D4.8 VS_TRK_MODE VSOUTL & FIRERER IR 011b 0111b
D4.9 VMON_TRIM_ERR | VMON &R 011b 1000b
D4.10-16 |RSV RE 011b 1001b-1111b
Table 5-9. BFZREARERR -E54
BEEA BERS
SRS BSEH L DIAG_MUX_SEL DIAG_MUX_SEL
[6:4] [3:0]
D5.1 RSV wRE,BEO 111b 0000b
D5.2 TI_TEST_MODE TI £ NHE R IE R 111b 0001b
D5.3-16 DFT REFNHRENES 111b 0010b-1111b
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SDO B FHm s LMWK E L ITUE DMUX BRX TT. X TFEZZHRE , FEERITUTEY :
1. WTFHFZHEERABZER , MUX_CFG[1:0] BB X FIZEE R 01b,

2. SPINCS #REFEZHEF,

3. SDO 5|HIfVIRASH SPI_SDO {u ( DIAG_CFG_CTRL F&Z&5HH D6 {1 ) #1734,

# SDO 5|Ml E#1T% SDO KEHHE , MREREFRVUFSHREMARER RPWEMES , W DIAG_OUT
SIMMRIFE B,

5.4.9.3 VYHZKREASIHEERE (BT MUX_OUT )

F DIAG_OUT 5Iifl MCU EREUBFHASIHZENZHEERS , DIAG_OUT 5IM#RES
DIAG_CFG_CTRL &F#F&8HH SPI £ MUX_OUT #1T#%l. EfFAZER , X1E DIAG_CFG_CTRL &
72599 MUX_CFG[1:0] fZi% & 00b,

5494 ZRERAREERSET

R TEHFZH AL (ERROR/WDI, NCS, SDI A SCLK ) EWITUMEERE , KLU
DIAG_CFG_CTRL #H7F&88F# MUX_CFG[1:.0] {zi&EAN 1lb, DIAG_CFG_CTRL ZH&FH+HH
INT_CONI[2:0] L ATLUE R E PN MLERFRMAZEERZE DIAG_OUT 5| (& Z#Section 5.5.1HH
DIAG_CFG_CTRL F#F8 )

5.4.10 Z&H[1MitA18§ (WD)

ENA%M MCU RAEEEET, ZBMHATEE MCU UEBENHREIFERA HEENMETOEE , LN
MCU B EEEZET. HEIHRNE MCU EEFEiE1TH , MCU AJLUE ENABLE_DRV {33 % ENDRV 5|
MR Z3EEE, YFMNRRME MCU RERBEZTH , 842 ENDRV 5|HH{K. % ENDRV 5|HI A LA7E
mmiﬁwﬁ;%ug%— , ATHE MCU REFEESTHMEABRMHER (HIMEHNERNET ) . HEZIIEMAE
1S AThEE.

ENMHEARHAENER  HEXWT :

MR . EMAEXT  MCU 7 ERROR/WDI 5|M EHEMAlA ( BoR ) AR EMAEEXFMENE 1
. HBUHNEMRSEZUMRESE , EIARAAMEAERNEZT. HENHUAKERX
BITH , RREA MCU £iR1E 5151288 (ESM).

HEER QA EX ) 1 £ QRAERXT , MCU B SPI XX & IMNANE.

EiEE QA EX , MCU MTEL T UMRSHERLINEERESFFE (SAFETY_FUNC_CFG) HigE
WD _CFGfZ (fZ5) . HEIMNME QA ERIZ1TH , AILAEA MCU fHiRES5 KSR (ESM).

5.4.11 EFH[TALXMITEES, REFENEHF

BRI EBNRARMITEEE (WD_FAIL_CNT[2:0]) , R BBNELRFRFH HNENMEERERFE
£ IEmMmER. HENRAXBTBBNERTET 5 i, HIALTEEERSH B ENDRV 5IH4T
KRBT (BNABATHEER ).

HEMNMAEARITHEEDNTET 4 0, ENALTFEBERNRSH BB MTHNTBZAS I IRBE AT, £XF
R T , £i%E ENABLE_DRV #2#{y ( £ SAFETY_CHECK_CTRL FZ88% ) SesHFRKE N B Ha 5 m
ENDRV 5| B s iy £5i% AT 8542 EH ENDRYV 5|#,

AR RITEEIMI T SAFETY_FUNC_CFG HESHPEIMNREMNEEMN (L 3) WD_RST_EN HIRES

&1To
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BRRBTBEBENBESRMT

s BRE-NBHEH, BRFUBHEZE— , " EERNMES,
s BRE-NTFREMH, BRFMIUTHHFZE— , " EEFKEL,
s BRE-NENEMH, BRRITHKSBFEM— , —BEHKEL , FHiRE TIME_OUT #5& ( WD_STATUS

B 1),
Section 5.4.14HSection 5.4.158 5|1 7 R#FEH. TREH FEBITEMH HE Lo

VDDIO

4.5kQ

ENABLE_DRYV Bit ENDRV Pin
(SAFETY_CHECK_CTRL

ENABLE_DRV
Register) {>O

Watchdog Status

Good Event (1) WD_FAIL_CNT[2:0] > 4
— GOOf vent (-1) —p
SPI Bus or £ Wat'rc:_(:!og Watchdog Fail
ERROR/WDI |— vent (Trigger Counter
Pin or Q&A Mode) | Bad Event (+1) — Watchdog Status
WD_FAIL_CNT[2:0]=7+1

WD_RST_EN Bit WD_RST_EN Status Go to RESET State
(SAFETY_FUNC_CFG

Register)

Figure 5-5. i 1¥X ENDRV F& {89 &1
Table 5-10. RAE AR KIT B ETENNNE TRRS

BIRARKITHER

WD_FAIL_CNT[2:0] 000b Z 100b 101b = 111b 111b

% WD_RST_EN fu
—— iﬁﬁéﬁ 1, M NR&'E_ETS_
BITARSET . - N o S| | BRH1E
WD_FAIL_CNT[2:0] {4, EINAEEER ENAELEE ]—éﬁ;ﬁ—]‘%g{fuﬂ;z%g1+
| [\ N l

R
HBRHRAVHRS (EEREMRSZE ) RURBHENS RS EREENRESH , EMRARRITHSH

MBI EITE 5,

HEMNMARBUBBEETUTH 7 8, S—NTREATLRERITEES | (HHSERERN 7. T, RE A
S{I/ZH ( SAFETY_FUNC_CFG &1F25H# WD _RST EN i&E&HN 1) , ME RN REETREMH ST
B (7 + 1) SBEGAHAEMRESHBBEISHK NRES BIHfE MCU 6, EEMRAT , BMNAEAXKIT
BERSEMIBILA 5. MEE WD_RST_EN ZigEBR 1 HENAARITKE L, USHEESZ T
REMH & EH S AE MRS
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5.4.12 &HITHF3

BNENARFYILED 1 FE , BREO 2, HS[4L4T2l0RAR , MCU TJELD BIGEHA WD_WIN1_CFG
F WD_WIN2_CFG HFEFHENEN0 1 B9 EAH (twy) MEQD 2 HWEtEER (tyn,) HITHRE. SSB4ENE
MRS EZUHCRAN |, FAFTISLERIAR tyng F tyne BEBABRFEA.

fEAEquation 1 MEquation 2 KRit& ty,, B EEAHNHK/NMEMGZKE. FHEquation 3 FEquation 4 kit
H tyne HERBARNSR/NMENRZKE,
twine i = [(RT[6:0] — 1) x 0.55 x 0.95] ms

Hrp
RT[6:0] fiff F WD_WIN1 _CFG SPI F#F& ¥,
(1)
twing vax = (RT [6:0] x 0.55 x 1.05) ms
He
RT[6:0] iz F WD_WIN1_CFG SPI 284,
2
twine_min = [(RW[4:0] + 1) x 0.55 x 0.95] ms
Hrp
RWI[4:0] {22 F WD_WIN2_CFG SPI HF#F859,
(3)
twinz_max = [(RW[4:0] + 1) x 0.55 x 1.05] ms
Hrp
RWI[4:0] 2 F WD_WIN2_CFG SPI F1F&5H.
(4)

MR MCU EENAFFIREELRESH KELXNETHH#TEN , WEI TR ZHRDRE MCU KITE
BEVERMA BT EH ( THNEH ) o XAIRE TIME_OUT A (WD_STATUS HES[FMM 1) H
FEEMNAARITHEEE. T—INENHFINLEEENESF B,

ETEO1MEO 2| ER , AR MER R BN ITES EZNOT

tsequence min = trimeout min = twine_min F twinz_min (5)

tsequence max = trimeouT Max = twina_max + twinz_max (6)

ENACEHBGNNTRERE (5% BE ) IEAATEIE 0.55ms B IR RO REHLE, EO 1 7
RERZLRENEE— 0.55ms & 1At E K EX , MEquation 1 Ao

NOTE
HTFEQ 1 MEQ 2 REAPNFARERE , T ZEWAED 1 MEQ 2 FRAEN-RESHNIR
B, B0 2 WLUEERNEE— (BRRED 1 RENARER ) . MCU IR FMIERED 2 9
AN R, EEED 1 RBENEST A, 5EQO 2 dWRE—HL , B4RERHR
£ (#5%) FEX , NTTAAYEED 2 PEARNN S A ESE , RtkAFBEED 1 #
FEDO2RE , WMEAFITHHRE,
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5.4.13 MCU E&/18E%

EF MCU 5&ITMFEFIES , MCU ATLAE WINL_CFG = WIN2_CFG FESE#TEALUBHHNE IR
F5l, £ MCU X WIN1_CFG = WIN2_CFG HEHFHITEALN (IEEXEFFREECHERSFIM4LT
FBHRBZERESN ) 25, SHAUNEHFNENRAFIHEETRARITHREEE., Bt , X
WD_WIN1_CFG = WD_WIN2_CFG ZEEeNEAHBRMXEZFNE I TAFTFER.

Y MCU 5&5MAFIIELSE , kB MCU NREFFH Uz —MNIWEITAFS, X#&# , MCU Bie
BZzENAFIIRERS,

BXRUMF MCU & TPS65381-Q1 Fi MM TRSH R4 RER , ESRFigure 6-11,

5414 fxE= (HUE)

UBHENEMRSEZZHRAN , EMNAUMEES (RAERX ) 217, F—NENAFTBRIAN tyn
M tyine FREEABRFH. FIMHE ERROR/WDI 5|l E#EWSRE MCU ik, IR ERROR/WDI 5| 7=
E—ANEAR , REELIKFRAAEBREE tyo pusemax (321s) KIETESEE ERROR/WDI 5| E=4—
/MTI!%ZE\ , MAXFR—NMEE, IFEEERKFEMANEEEERFEABIT L (MR EARMT
BAFEZER),

BO 1(HAXAED ) EENAFIPNE—IEQD, £EO 1 PEKIINMERETREHN , 2KRIEED
1, BEFNEHFSIHRE ANSWER_EARLY #7&,

BO2(MATHAED ) EEEQ 1, B0 2 EPEE&IERAEL, BO 2 EZFEIERREN ty,
B, EEO 2 (ITH ) FEKIINME R BIFEMH. BENAKEED 2 pEWEIMEE , FNENHFIAIL
BNFF 24,

mE MCU EFMAFRIIMEELREMER  MNENASFZRIKE MCU WRBHERRR & EHF
( BMEREH) o XEIRE TIME_OUT RS (WD_STATUS FESHHMMN 1) HEEIREARITHRERE
B, FNERFIEEEENES B3,

TIME_OUT HE&EFBITF MCU R4S &N M RMOTPE4SENS4EIMITNREY ., EUAXRA T
BZE , MCU 28 MFT&E N TIME_OUT #r&. FRRER TIME_OUT W& RENEH MFEINRFS
B3, MCU RIZKEF TR EEM AL , AERRXLTZHENAFFINED 2 (77 ) #,

NOTE
MRELEBIEM HEFEEES SPI 0 (nCS AEBFE ) , MFLHE WD_STATUS FEES
P87 (1RE ) TIME_OUT /& , BEINAARRITKENSEE. BT TIME_OUT &R
7, Fibix&®m MCU MEFBS hEEFRAS KR, BilfF A Section 5.4.13FFTRE E L3S
=

EMRAERT , BEITAEAES two puse 8RB AT B9 H1 51 ROf iR R 25 F P BF R SE AT £ 5K 0 2 PO EB 4 AN
EI Ak ( iEZMFigure 5-6 #MFigure 5-7 ) o

ERROR/WDI 5| LA # EFRMAEDLEED 2 (7TFF ) LLUEZHH two_pusemay FEIRE | SUERR
RFEH.
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HBHLATCHRSE , EO 1 (<A ) MEQ 2 (THF ) WEOFENETET WD _WIN1_CFG
WD_WIN2_CFG FFSH#THRE. EMAEXT K BOFERBENT -
twew min ( BEREE ) = twine_win

Hep
WCW & TxMAEN
(7
twew wax ( BEREZ ) = tying_wax

Hrp
WCW 2E&RxAE N
(8)
tWOWﬁMIN (ﬁﬂﬁiﬁfﬁ ) = tWIN27MIN

Hen
wow REMNAITHEAD
9
tWOW_MIN (ﬁﬂkﬁfﬁ ) = tWINZ_MIN

Hen
wow REMNAITHED
(10)
fEFAEquation 1 FEquation 2 RitE tyn = twew FEIEHNHK/DNEMKRKE, FHEquation 3
Equation 4 ;E-‘L-I-ﬁ twinz = twow Hq'ﬁ“ﬁlﬁﬂﬂgﬁsilj\ﬁ*uﬁsij(ﬁo

S EME WD_WIN1_CFG 5 WD_WIN2_CFG HEFREAFNED 1 HEQ 2 NESFHRHFTNEITRFSIH
FEMREARITHEESE, BIEE WD_WINL_CFG &FEZEH WD_WIN2_CFG SPI HEFHMENEAtLS
BHHFNETAFES , RRSEARLTFEMREST SPI %9 SW_LOCK I FEHRE#ITEAEH.

WMREBO 2 (7 ) EOHEEK , WENAAXE4EM N BFEH , REED 1 (<A ) EOHE
B, WA FTRENH. BEEH 2L LEYSEITAFIHBHFNENRES , Bt MCU FMB4E
Rt &REFERS,

RIFEMH. TREM. BNEMH LEESHSMBEAK LSBT RAFIHEHHNE AT,
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RESET Extension BIST Run
Time (Conf. WithI Time
RESEXT) | |

£ = twing

NRES

! < twine I t=tWIN1 I t<tWIN2

A mm—

(Reset to MCU)

WD_FAIL_CNT[2:0]=5

Decrement
WD_FAIL_CNT[2:0]

WD_FAIL_CNT[2:0]=4 WD_FAIL_CNT[2:0]=3

|
t
[ Decrement
|
|
|

Watchdog
Windows

WINDOW 1 (CLOSE)

|
|
WD_FAIL_CNT[2:0] I
|
I
|

WINDOW 1
(CLOSE)

WINDOW 2 (OPEN) )(

(]

- K--

Trigger on ERROR/WDI Pin

_><_______

WINDOW 1 (CLOSE) (
|

Start New Watchdog Sequence ! Start New Watchdog Sequence

Internally Generated Watchdog Pulse

Note: The deglitch time of the WD trigger on ERROR/WDI is twp_puise-

(min) = 28 ps and twp_puise (Max) = 32 ps

The rising edge of the external trigger signal must be no later than 32 us before

| |
| |
1/ A |
t> two_puise | t> two_puise |
T T
| |
| I | —T
two [ . 4 |
_pulse’ | WD_pulse two_pusel
| two_puise |
| |
two_puise Note: The external trigger signal may start in WINDOW 1, as long as the rising edge of the

internally generated watchdog pulse (derived from the deglitched trigger on ERROR/WDI pin) is in
WINDOW 2.

WINDOW 2 ends to ensure the deglitched signal occurs within WINDOW 2.

A EEO2 PEKIRFESFE , 2F 1 MRENMEH (

BAE 250ns ) ZEFHT—NEITAFG. Bit , B0 2 HXRFRERRT MCU IR K% RIFF 1
Figure 5-6. it R X T R FHH TERAI
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Extension BIST Run RESET - giST Run
s Time | | | | | Extension - Time | [
fJime (Conf 1= twing t = twing Time | t=tyn OF t<twnt
i | o e ’|‘ ‘NI
NRES I RsTEXT) . . 0 With
(Reset to Mcu) | | | | | RSTEXT) | |
_:_I :WDﬁFAILﬁCNT[Z:O]:S : : | |WD_FAIL_CNT[2:0}=5 :
|
w%’;ﬁv‘;g : : :( WINDOW 1 (CLOSE) I WINDOW 2 (OPEN) I % _/I‘I y L l( WINDOW 1 (CLOSE) I WINDOW 1 (CLOSE)
| | SS I, RES=LOW When l I | Start New Watchdog
A WD_FAIL_CNT[2:0] = 7+1 |
| | | Sequence

and WD_RST_EN=1° |
Increment

WD_FAIL_CNT[2:0]
WD_FAIL_CNT[2:0]=6

5

Increment
WD_FAIL_CNT[2:0]
WD_FAIL_CNT[2:0]=6

Trigger on ERROR/WDI Pin

|
|
|
|
|
|
|
> 5
|

two_puisd | two_pusd
Internally Generated Watchdog Pulse |
— |
<« 1
Case No. 1 Case No. 2: |
Time-Out Event Watchdog Trigger Event
During WINDOW 1 (CLOSE)
NRES = HIGH When NRES = HIGH When
WD_FAIL_CNT[2:0] = 7 AND WD_FAIL_CNT[2:0] =7 + 1
| RESET | BIST | WD_RST_EN=0o0r1 AND WD_RST_EN = 0°
| Extension | Run
RSTEXT) | |

NRES T

(Reset to MCU) | |
WD_FAIL_CNT[2:0]=5 |

un-y - _— \ - o
L Time pugTimey, g L= tuma OF t<tumy | t=twm o t="twnz o t=twm o t=twie L
T (Conf. Wit T gl g g gl gl
: |

]

|

|
| |

|
“;lggsvig (wmoow 1 (CLOSE) * WINDOW 1 (CLOSE) >|( WINDOW 2 (OPEN) WINDOW 1 (CLOSE) X WINDOW 2 (OPEN) X WINDOW 1 (CLOSE)
|
| : | Start New Watchdog | Istart New Watchdog Sequencé | Start New Watchdog Sequence
| | Sequence | |
| > two, puse | | Increment £< tuo,_puise | Increment | WD_FAIL_CNT[2:0] remains at 7
Trigger on ERROR/WDI Pin WD_FAIL_CNT[2:0] - A WD_FAIL_CNT[2:0] Al while WD_RST_EN = 0°
! | WD_FAIL_CNT[2:0]=6 | | WD_FAIL_CNT[2:0]=7 WD_FAIL_CNT[2:0]=7
| lt<_’| gl ! 1
| IIWDipulse | wb_pulse] 1 | |
Internally Generated Watchdog Pulse I | (] | |
| | — ! l
I‘—N_ | |
| Case No. 2: [P pie >
|Watchdog Trigger Event | Case No. 3: | Case No. 4 |
1 During WINDOW1 h

Too Short Trigger Signal Causes Time-Out Event

(CLOSE) Time-Out Event

Note: The deglitch time of the WD trigger on ERROR/WDI is twp_puise-

twp_puise (MiN) = 28 ps and twp_puise (Max) = 32 us
|Any external trigger signal that his high longer than 32 ps will be deglitched and propagate into the watchdog as the Internally
Generated Watchdog Pulse.

A EREENFEH#N, 2F 1 MRENMHEH ( BREE 250ns ) ZEFBT—NENHAFES

B. ZRIAERT WD_RST_EN =0, EFHE WD_FAIL_CNT[2:0] = 7 +1 RHBER BN AHTEN , WD_RST_EN SFEEN 1, WD_FAIL_CNT[2:0] = 7 +1 RREEKE N
B WD_RST_EN = 1 B} WD_FAIL_CNT[2:0] = 7 , M| T —4 (+ 1) TREH B EH RSBERZTEMRS., T , I WD_RST_EN =0 &} , WD_FAIL_CNT[2:0]
THBTLRREEY 7, HEBTHATLSEREREEMLRS.

C. EBEALPEWEFREEHN , 2E L NRERSAEAR (BEE 250ns ) ZEHFRT—MENHFS, Ak, B0 1 WEREEBRT MCU AN &% FREH.

Figure 5-7. MR WA T FREH MBI EH NWRTRH
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5.4.15 Q&A #z
ESRMHA T O MPRASE Y SAFETY_FUNC_REG FH#F8H M WD_CFG (ViRERN 1 LR EITHEERN Q&
A(EE)EX, £ QRAERT , B2 WD_TOKEN_VALUE FF8*[E MCU R4 EE (A4 ).
MCU &N EIBRIT—RIIEENERZE , LIHEMEN 32 LN, ZNEDNEANREFT 0GR,
MCU & SPI A= XR— NETHARNFXENEFTEA WD_ANSWER FFsR. s=FRIE MCU 2B E
EENITNEORNERE T REFTARNEFTREER,
HMCUEERHNEINAEORNRBERNINFXAEZGNEa B HENEBNER , 28E BHFEH.
REUTEH 2 —NERETREH
« MCURZEEWHNEFT , BFREEBNEIRNEDH,
+ MCU KEMNEFNHITEHER.
« MCU MEIRWNIGE ( F5 ) BEEBHNEFT,
mE MCU EFINAFIBEELLAENETT , WETRELFZRSRXRE MCU WRR KB R R EitE
% ( TENEH) o XAIRE TIME_OUT IRAAL ( WD_STATUS FES[FMM 1) HEFIIMAMKITERES
B, HNEIREIISEEENEHF B,
TIME_OUT #EBBT MCU 4B EINANEITNSMENSGHE IRITNES ., EUAXHARXH#ITES
B, MCU £BMFTZER TIME_OUT #5&. PTREM TIME_OUT HREIERENEMH MFEINARFSIE
o MCU RIZAEFITHNNEENNEFT , MECIILTHE IRAFINEBEOF,

NOTE
MRELEBIEM HEFEEES SPI i (nCS REBFE ) , MFLHE WD_STATUS FEES
P77 (1RE ) TIME_OUT /& , BEINAARRITKENSIEE. BT TIME_OUT &R
7, Fibixa®m MCU MEFBS hEEFRASKEE, BilFE A Section 5.4.13FFTRE E L3S
=

NOTE
T QRAEXRT , BNEIMNAFINEBUED L (7 ) TR, FERED 2 (XA ). EXNTHE
BRAME , &% QA BXHIMMWITFMXARTEN , EED 1 MEQ 2 MIRFEIEED
BHOMIRENZFEEE (WD _WIN1_CFG Ml WD_WIN2_CFG ) #[E,

54.15.1 FI'1H Q&A HXEN

QA BERENMT :

B#(ShE) B8 (SE)R N 44F (ESHSection 5.4.15.3)
éﬁ (Mgtgﬁ );& WD_TOKEN_VALUE #1785 EE& (TOKEN[3:0])) & , &Ei1¥ME MCU R
o/ T o
MCU  AILREEVAFIFRNBERGIAHEE () , BEXXNTHENEMSTRLE
#9o MCU &7 LUBIS KT (A] B A B BB BR SR A BRI AR Zlﬂl;izgure 5-9 HFR, A, B (M
MUARNE ) FRARTERFNENANBERNEZ, Hit , IR MCU £RHEIRIE
BHERHEEIERVABUHELENRNEZFY , BAFMNALXRNETREH,
REFERI—NENAFIIPRE RIFEH , NTESEITTEER ( WEBITHER ) &8 H £ REE
B (SR, TERFREB (S ) , WFigure 5-9 PR,

BE (MWL) NE (ML) R 3R2MNUF, PAANMNEFTRMA : RE 3 (WD _TOKEN_RESP_3), R%&
2)(WD_TOKEN_RESP_2)\ Ri%& 1 (WD_TOKEN_RESP_1) #RZ& 0 (WD_TOKEN_RESP_
0)o
H MCU WEIAMNEEFE (WD_ANSWER ZFH#FE8HMH WD_ANSW[7:0] ) #TEA
B, BEITALBRNEFT,

FFHNEB , FENAER MCU LEBHNITEMIRE (F5 ) REONMEBHONEET . N
3 NE2AMNE I UURREBNINFLTED 1 XEQ 2 9, MNE 0 XA TFEAD
2}, IXEF RN N BRIFEH.
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54.152 Q&A BATHEIHFT

£ MCU BEAFONMNNEZTNE 0 (WD_TOKEN_RESP 0) 2 EREXERBREH2F , QQA EXTH
BEAFIFEL, si—NEIMNMAFRILLEZE  FNENAFIIFES.
LHBHLATZHERSE , EO 1 (77 ) MEQ 2 (<A ) WEOFENEAET WD_WIN1_CFG
WD_WIN2_CFG HE&EHTHERE. £ QA EXT , EORERENT :

tWOWﬁMIN (Q&A #={ ) = tWINlﬁMIN

Heh
WOow ZEMMAITFHED
(11)
twow_max ( Q&A B )= twini_max
o
wWow BEMNAITFHED
(12)
twew_min ( Q&A B )= twinz_min
Hrp
WCW & TfxAED
(13)
twew_min ( Q&A B )= twinz_min
Hrp
- WCW ZEFMHXAEND
(14)

ffAEquation 1 FEquation 2 RITE tyn: = twow FEAHNRK/NMEMZAE, FHAEquation 3 H
Equation 4 ﬂ%ﬁ'%—k twing = twew qu\ﬂ}%%ﬂg%d\ﬁﬂ]%k{ao

S BI@E WD_WIN1_CFG 5 WD_WIN2_CFG HEHREAFTNED 1 KEQD 2 NEXFHRHNE 1 RFSIH
FEENRARITEEREE, BIEE WD_WIN1 _CFG F7#788M WD_WIN2_CFG SPI HEFHHIENBEAtLS
BHFHEITAFY] , BRHBFBHREFLEIRAS SPI 9 SW_LOCK M IEX FEREH#ITEAEF,

62

4 58 Copyright © 2012-2017, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: TPS65381-Q1


http://www.ti.com.cn/product/cn/tps65381-q1?qgpn=tps65381-q1
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAS1G&partnum=TPS65381-Q1
http://www.ti.com.cn/product/tps65381-q1?qgpn=tps65381-q1

I,

Not Recommended for New Designs

TexAs
INSTRUMENTS TPS65381-Q1

www.ti.com.cn ZHCSAS1G —MAY 2012—-REVISED JUNE 2017

@

@

WINDOW 1 (OPEN)

Programmed through WD_WIN1_CFG register
1= twing

|

|

| ¢

<

: The first three correct answer bytes (responses) may be scheduled in WINDOW 1 or
| WINDOW 2. The first three answer bytes must be in the correct order (sequence):
| . Answer-3 (WD_TOKEN_RESP_3) followed by
| . Answer-2 (WD_TOKEN_RESP_2) followed by
: . Answer-1 (WD_TOKEN_RESP_1)
|
|
|
|
|
|
|

After WINDOW 1 time elapses, WINDOW 2 begins.

The MCU needs to write the answer bytes (responses) to WD_ANSWER register.

|
I McU Reag)s ! MCU Provides Answer®
| Question |
| OF | 2%
- t
|

U L §

1 Internal Clock Cycle (250 ns) — :4_
to Generate New Question for (Q&A [n + 1]) |
|

|
|
|
|
|
X QaA In] Y Qeapn+1
<
|
|

WATCHDOG SEQUENCE

Q* = RD_WD_TOKEN_VALUE '
3* = Answer-3 to WR_WD_ANSWER
2* = Answer-2 to WR_WD_ANSWER
1* = Answer-2 to WR_WD_ANSWER
0* = Answer-0 to WR_WD_ANSWER

MCU ZESEEHEE (S ). E#E0 1 HEN 2 WEMLE , MCU BTUFREREBNNEFTRE 3, NE 2, H% 1. REN
BEREHEHN RAEBRENNE 0 ZEN 1 NRENHBHANERFTNEE (S8 ) HBHIFNEIRFS., TEEH REMBH
L2SHBHFOEITAFY , TETFLERFHEE () .

MCU A4 WR_WD_ANSWER @it 2 BMEHM SPI @5 (BIEERBEREABLINOY ), REEMNEBHNEFT T EFERN
IRFHEENNERHNEFHEED 2 M, BLIXLE SPI ;ax BFEH RURSERM,

Figure 5-8. QA X THE K5I

5.4.153 B (S ) £R

BAER 4 NSREITERES ( Figure 5-9 Y TOKEN_CNT[3:0] 1 ) 1 4 N ERAIKERER 4 LRH
(T ). MCU AL\ WD_TOKEN_VALUE Z7#F28 TOKEN[3:0] fIHEEZAE, =5hEitHEeiEE
B, FEITAKERFTHER  XNEFNARNE RIFEH NEE. HBENTARNIIFTREH RNENEH
i, ERSERFHRE, XTFE MCU X WD_WINL_CFG 5 WD _WIN2_CFG BESB#ITEAZRERD
WEIAFS , BEIRATSERFTHRIE,

HOEITHEM 1111b #ikKF 0000b B , BB BRAIKXERME—Netephkod, HB/HEFTH LBIST (EM
ENEREVIRSHHFITFS) LBIST ETRE3) LBIST 217 ) /&, MBI RENESRUXREFEENF
FBRIAE 0000b, N TEFFHRR , T RIFEELS,

Figure 5-9 R THTREE ( T8 ) £EWEBBAES, RPN T WD_TOKEN_VALUE Z#F88 TOKENI[3:0]
9,

THEITEES S WD_ANSW_CNT[1:0] RN ( i F WD_STATUS HiFesH ) NBBAESTERSENET
T, WFigure 5-9 HFTRo
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4-bit LFSR Polynomial Equation®

FDBKJ[2:1] = 2b’00: y = x4 + x3 + 1 (Default Value)
FDBK[2:1] =2b'01: y=x4+x2+1
FDBK[2:1]=2b'10: y=x3+x2+1

FDBK[2:1] =2b’11: y=x4+x3+x2+1

Equivalent for Default LFSR Polynomial (Default FDBK value)

Bit 3 Bit 2 Bit1

Bit 0

Q D
<

Q D
<

Flip Flop) Flip Flop) Flip Flop

Q D
<

Flip Flop

i

L I

0
4

|

|

|

|

|

1

[l

L

! !
4-bit SEED Value Loaded when the device goes to the RESET state
( Programmable Through TOKEN_SEED[3:0] )

( Default Value 4'b0000")

Bit1 —
Bit3 —
Bit2 —
Bitl —j

TOKEN[0]

Token Counter

(Default = 4b0000) TOKEN_ CNT[1]

TOKEN_ CNT[3]

Good CNT [0] —— TOKEN_ CNT[0] TOKEN_ CNT[2]

TOKEN_ CNT[1]
Event > INCR +1 _

trigger

:

olo|lv]|loa|lu]|ls]|lw]|~

CNT [1] {—— TOKEN_ CNT[1]
CNT [2] {—— TOKEN_CNT[2] Bit3 —

Bit2 —f
CNT [3] |——— TOKEN_CNT[3] Bit3

Bit3 —

TOKEN([1]

TOKEN_ CNT[3]
TOKEN_ CNT[2]
TOKEN_ CNT[3]
TOKEN_ CNT[3]

Bit0
Bit1
Bit0
Bit0

TOKEN([2]

TOKEN_ CNT[0]
TOKEN_ CNT[1]
TOKEN_ CNT[0]
TOKEN_ CNT[0]

|

Bit 2
Bit 0
Bit 1
Bit 2

TOKEN[3]

TOKEN_ CNT[2]
TOKEN_ CNT[0]
TOKEN_ CNT[1]
TOKEN_ CNT[2]

:

Feedback settings controllable through |’
FDBK [3:2] setting in
WD_TOKEN_FDBK register
(default value 0x0)

(1) {&0000b 24 MM F . EF 0001b , £ LB TEBHRIARZ 00000,

good event
and
TOKEN_CNT[3:0] = 4'b1111

Bit0

Bit1

Bit2

Bit3

SEED? 0

o

o

[N
o

[N
[

-
)

[N
w

[N
IS

o|lr|r|r|r|olr|olr]|r|o|lo]lr]e

Rrlr|lr|r|lolr|olr]|r]|lo]lo]lr]|o|o

=
w«

o|lo|lo|r|r]|r|r]|olr]|o|lr]|r]|o|lo]|r

o

o

rlkr|lr|r|olr|o|lr|r|o|lo|lr|o]lo]|o
Question Order 1 to 15

Default question order with default TOKEN_SEED[3:0]
and FDBK[3:0] values

Figure 5-9. ETMEE ( T ) £

64 ¥4 vH
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TOKEN [0] j

TOKEN [3] /{

TOKEN [0]
[2]

WD_ANSW_CNT [1]
(from WD_STATUS register )

TOKEN [2
TOKEN [1]

WD_ANSW_CNT [1]
( from WD_STATUS register )

TOKEN [0]

TOKEN [1]

WD_ANSW_CNT [1]
( from WD_STATUS register )

TOKEN [3]

WD_ANSW_CNT [1]
( from WD_STATUS register )

TOKEN [1]

WD_ANSW_CNT [0]
( from WD_STATUS register )

WD_ANSW_CNT [0]
( from WD_STATUS register )

TOKEN [0]

WD_ANSW_CNT [0]
( from WD_STATUS register )

TOKEN [2]

TOKEN [3] j}
=D
=D

Reference-Answer-x [0]
X=3,21,0

Reference-Answer-x [1]
X=3,2,1,0

Reference-Answer-x [2]
X=3,2,1,0

Reference-Answer-x [3]
X=3,21,0

Reference-Answer-x [4]
X=3,2,1,0

Reference-Answer-x [5]
X=3,2,1,0

Reference-Answer-x [6]
X=3,2,1,0

Reference-Answer-x [7]
X=3,21,0

+

1

WD_ANSW_CNT [0]
( from WD_STATUS register ) |

Calculated Answer-x byte

Figure 5-10. EIANZITE
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54.154 RELBNSENZE
2 MENAMEITEES WD_ANSW_CNT[1:0] ( 2 F WD_STATUS FFEEH ) X ZWEIMN M2 7 Hu

TIHBHARFSERNE x FHHER , WFigure 5-10 ¥R, EBNERAFYIGNFFE , WD_ANSW_CNT
[1:0] WERIAE R 11b , ZEEREIAHE MCU £ WD_ANSWER FHE8EHPEANE 3 (WD_RESP_3),

5.4.15.4.1 2 (VEITHANEITHESHFF

WFBMTEFE , 2 UENANETTEHEE WD_ANSW[L:0] WFHWT :
« WD_ANSW_CNT[1:0] = 11b :
BEIATESENE 3
REEAGE : MCU £ WD_ANSWER H#F&EFEANE 3 (WD_TOKEN_RESP_3) F17,
BN SERNE 3 5 WD_ANSWER FESFHWNE 3 FHHITHR,
— E['1¥fF WD_ANSW_CNT[1:0] fLiE @B E 10b HEFH ANSWER_ERR #R&E N,
« WD_ANSW_CNT[1:0] = 10b :
BEIATESENE 2
REEAE : MCU £ WD_ANSWER H#F&EFEANE 2 (WD_TOKEN_RESP_2) F17,
BENANSERNEZ 2 5 WD_ANSWER FESFHHWNE 2 FHHTHR,
— E[I'1¥fF WD_ANSW_CNT[1:0] L& & E 01b HE# ANSWER_ERR #R& L,
« WD_ANSW_CNT[1:0] = 01b :
BEIATESENE 1
REEAGE : MCU £ WD_ANSWER H#F&#EFEANE 1 (WD_TOKEN_RESP_1) F7,
ENANSERNEZ 1 5 WD_ANSWER FESHHTHWNE 1 FHHTHR.
— E['1¥fF WD_ANSW_CNT[1:0] fi#& & ZE 00b HFEF#H ANSWER_ERR #R&EN,
« WD_ANSW_CNT[1:0] = 00b :
BEIATESENEO
REEAE : MCU £ WD_ANSWER H#&FEANE 0 (WD_TOKEN_RESP_0) F7,
ENANSERNEZ 0 5 WD_ANSWER FESFHWNE 0 FHHTHR,
EITAEH ANSWER_ERR #R&EALo
BB HFEE 1 RFFIHEF WD_ANSW_CNT[1:0] i&E R 11b,
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Table 5-11. £/ WD_TOKEN_FDBK FFREMNRIARERIZE

B (S8 ) AEENRSTH

WD_TOKEN_VALUE WD Bi% (BEBA WD_ANSW 575 )
FEERNTHE (H BI% 3 R 2 B 1 B 0
k&) (WD_TOKEN_RESP_3) | (WD_TOKEN_RESP 2) | (WD_TOKEN_RESP_1) | (WD_TOKEN_RESP_0)
&1 (3.0 WD_ANSW_CNT WD_ANSW_CNT WD_ANSW_CNT WD_ANSW_CNT
[1:0] = 11b [1:0] = 10b [1:0] = 01b [1:0] = 00b

Oh FFh OFh Foh 00h

1h BOh 40h BFh 4Fh

2h E9h 19h E6h 16h

3h A6h 56h A%h 59h

ah 75h 85h 7Ah 8Ah

5h 3Ah CAh 35h C5h

6h 63h 93h 6Ch 9Ch

7h 2Ch DCh 23h D3h

8h D2h 22h DDh 2Dh

9h 9Dh 6Dh 92h 62h

Ah C4h 34h CBh 3Bh

Bh 8Bh 7Bh 84h 74h

ch 58h Ash 57h A7h

Dh 17h E7h 18h E8h

Eh 4Eh BEh 41h Bih

Fh 01h Fih OEh FEh

5.4.155 &I QA BRXFFHIEHM WD_STATUS FEEFEH

MNFIEHNTRER , BEINAFRIEHNT
. HMBERE
HEH  2REUTEH
- BMAKXRITEEF WD_FAIL_CNT[2:0] i&& —.
- TRUHBESEEE - MNMSRERFTWRE (TE).
- SEQ _ERR fu&{u,
ANSWER_EARLY U&7,
. épﬁﬁ}* FHMWEEE (ANSWER_ERR (5%
Bl AREUTESH
— FBMAARITEES WD_FAIL_CNT[2:0] %18 —,
- TRUHBESETRT , HkRE () 7%
— 1®E SEQ _ERR fi,
iR B ANSWER_EARLY i,
. é N 2NIVES
TFHETFREH , 2REUTEH
— FBMAARITEES WD_FAIL_CNT[2:0] %18 —,
- TRUHESETE, HkRE (8 ) T,
— 1i®E SEQ _ERR fi,
iR B ANSWER_EARLY i,
. é N 2NIVES
Ef, WTHETFEREH , 2REUTEHS
— FBMAEARITEES WD_FAIL_CNT[2:0] %18 —,
- TRUHBESETRT , HkRE (S ) 7%
— iR{& SEQ_ERR fi,
— i%E ANSWER_EARLY 1,

FHWELEE (ANSWER_ERR {;EE ) HENFHERN , 2X4E BFEH. WTUHER

) BNFAERN , 2REFREHF. N THERR

FRHWETER (ANSWER_ERR UiREN 1) ENFEWEN , RXRETREH. X

FHHETERE (ANSWER_ERR RABMIEERN 1) HERFFERN , 2RXETFR
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s MREREBMNEH, WeRENATEH :
— BIIMARITEET WD_FAIL_CNT[2:0] 3% —,
- THEIUTBETET , HkEE (58 ) 7%,
— &iE& TIME_OUT i,
« % MCU X& 8 WD_WIN1 _CFG = WD_WIN2_CFG #{TEA , &XKEUTEH :
- BIAKMITEEE WD_FAIL_CNT[2:0] 18—,
— i&E& WD_CFG_CHG {i,

Table 5-12. WD_STATUS NV SRIge MBI I RFHISE 4

B AFSISEHS WD_STATUS ZF881
i MCU p
oy NEOHEEN2 |MEZEOEBERNL( | ESFNENRESLX | BN 1RE\EQ 23 | WD_CFG_ ANSWER _
s | () MZA | ) MR e P GHEREEX? | CHG | SEQERR | TIMEOUT | “pip/y
2 2 = = & 0 0 0 0
2 = 2 & & 0 0 0 1
& 2 = = & 0 1 0 0
& = =3 & & 0 1 0 1
%m(gf)/'\ & = £ & 0 0 1 0
& = & = & 1 1 0
— — — — 2 1 0 0 0
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5.4.16 MCU #ixfE5k#85 (MCU ESM)

ZEHIEN ERROR/WDI i A 5| ISR MAE MCU RiIXZEBHHEIRER. MCU ESM AIELE N KMA
AN FREWES , EEEURT SRR N IHEERZ SR MCU RFIARBEN MCU K5I I fE45iR = fE 5 H
5|H LI RFEERIZIT. MCU ESM X AI@iY SAFETY_FUNC_CFG F#F&8+FH ERROR_CFG {ui#
gz

# TMS570 EBHXT ,ESM  RKNEFAUREEEDEFHPEFENERENKREFHAES (BSH
Section 5.4.16.1 ) » % ERROR_CFG {ViZEN 1 iLkFZER, £ PWM EXT , ESM RN EE T4
BIEM S5 PWM 55 (12 @Section 5.4.16.2 ) » & ERROR_CFG ;S ( MINRE ) kR
ZERN. PWM EX T AEA SR e 28R ThRE,

RIAMERT MCU ESM &FEARS. BEFHERBE , 8 SAFETY_CHECK CTRL ZHEFESHMH
NO_ERROR &%,

NOTE
BUXYBIHEEN QA EXAFBIE MCU ESM , &N ERROR/WDI 5IHI& AT &I
fit &K AN MCU 58 K3%,

REBFESRESENRABRE (NF TMS570 X ) RN EBFHOPFENE (NF PWM EX ) 7
B3 SAFETY_ERR_PWM_L HF&R#TIRE. THN PWM S8BFHoPRELeE (T PWM R ) A&
& SAFETY_ERR_PWM_H ZFF8#1Ti%8. ¥ SAFETY_ERR_STAT 18 # ERROR_PIN_FAIL {I
REN 18T, 2ETRUEN MCU 5 KIEHER.

NOTE
SAFETY_ERR_PWM _x BEFHREHN (NEZCHWERATHIT) 284K, Hik , mE MCU
B SAFETY_ERR_PWM_x BEA/NFHEIRORIFLAT B T BsENFE , I MCU ESM £X
BN ERROR/WDI 5|H) LM B EiRER. AREPELEMNEITTHRESERNRLN 0 HF
ERROR_PIN_FAIL i EBH 1.

% TPS65381-Q1 =4t FUMRRASER , MCU AIMNESRERFRHTHE ((HFEMEEA ) , AmES
£ NO_ERROR {;EZE ( MCU ESM FH ) i & ERROR_PIN_FAIL VHVRBSXEIRET KRS H TS
MRE (ETERBREZSRE ) .

NOTE
EELTFIZERASHX ST MCU ESM ZHiRE , AIER LT3, ERROR/WDI 5
B 2300 & B 5| B,
1. JBX1E SAFETY_ERR_STAT FEZ 8 H4¥ ERROR_PIN_FAIL i EREBRZ L,
¥il% MCU ESM /5 fi#f ERROR_PIN_FAIL U RENE 1,
£ ERROR/WDI 5|# £3F A% ETF MCU ESM 1T HEE,

#iAEN{E ENABLE_DRV fIi%E# 1 ERROR_PIN_FAIL fut1i&EF 1 3} B ENDRV 3|
& FIREF,

TR BRSE X O BB
B A 0 &R ERROR_PIN_FAIL {iZ,
A iEE SAFETY_ERR_STAT #7288k ¥\ ERROR_PIN_FAIL {1 E3&/R,

#iLZ ENABLE_DRV {i&EF 1 &t ENDRV 5|BNRE S8 F (RIZFTFEEEMELE
ENDRV NS ®EEMER ) (1FSMFigure 5-14 ) »

P

© N o »

% TPS65381-Q1 2RfF4b FEaNRAAT , MMEIHM MCU EEREFRESBERERSEMRS. TH 4 14
iRiT#kE8 ( SAFETY_ERR_STAT ZF#F88H#Y DEV_ERR_CNT[3:0] 1 ) M MEZRES B Z 2 RASH it
Tt 8.

ZHERA TFiB 58 BIST (LBIST) BESEEZHo
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5.4.16.1 TMS570 &=

¥ ERROR/WDI 5|t FIEEFHRTEETFH SAFETY_ERR_PWM_L FEHRUERANIREN KA,
LR BEERER. ATHEENESSERN Sus £ 1.28ms ( BEE ) |, MR 5us (£5%).

HRIE TMS570 MCU 45 RSB FE S K T BE B IR S MU PE MR 8 2 B IE 45 iR R MK PR T 3 9 Bt Y (B
SAFETY_ERR_PWM_L HEZENFIENE.

REB PR EMT
trmsszo_Low_wmin = (PWML[7:0]) x Sps x 0.95 (15)
trmss7o_Low_max= (PWML[7:0] + 1) x 5us x 1.05 (16)

f£ A Equation 15 MEquation 16 K it (KB FHEFLEEYE trysszo ow WER/MEMER KB, Figure 5-11 R 7T
BRI RGIER .

NOTE
SAFETY_ERR_PWM_L &1288 (PWML[7:0]) RE BN FEERFHKIEN 1 (01h).

ERROR/WDI 5| KB FROPHEEKIMARMT -

+ % NO_ERROR f;EE/5 , ERROR/WDI 5|l LN BN TRAHLXE—NRERHEH (250ns £5%) A
FHE B P ROP LR B T BESEMABILR 0.

o EEFHWNRLZE , BEFRPUHBBELE-—NREHEE (250ns +5%) Z G EHZ 3.

« HE ERROR/WDI 5| FEBLF , EBFEIOPFENBEITTHRERSE Sus (BEN 5% ) BB —IX,
ERROR/WDI 5| L8y £ FHR = LR TR iFEEad @ it 388,

o YR FROPIFLERTEITRESSE T SAFETY_ERR_PWM_L HFEERER , 28N E —MER,

ERME MCU B RIEERZE , 2E—IMNRENSER (250ns + 5%) WIRE SAFETY_ERR_STAT #F

EEE;E;E’J ERROR_PIN_FAIL fi, HBFHATEHNRSH , BEAS— N RENHARZELRERLZERE

70
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) MCU Issues ERROR Pin Reset Request When
MCUERRORPIn _ Recovers From Detected Failure or After
Reset Request Correcting Detected Failure
| | |
T™MS570 —m — \4 :
ERROR |
Pin Output to :
ERROR/WDI |
| |
| |
| |
: : Case No. 1:
| | Error event occurred, but MCU recovered or
: : corrected the failure in the allowed time
| | interval by sending ERROR pin reset request
: : which returned the input to ERROR/WDI high.
. | |
Device | |
State : ACTIVE :
| |
| |
| |
| |
| |
| |
! Allowed MCU Response :
| Time to ERROR Event |
[P »l
I g
TMS570 : Case No. 2:

. ERROR | Error event occurred and MCU did NOT recover
Pin Output to ! and/or was not able to correct the problem within
ERROR/WDI | | the allowed time interval

| |

| |

| |

| |

| |

| | -

0 :'\ |"\ g

[ [

| Low-Pulse Counter | trmss70_Low

' Started ' SAFETY_PWM_ERR_L

(PWML[7:0])
|
|
|
|
Internal
Error
Event
Trigger <

|

Device
St ACTIVE $< SAFE

Figure 5-11. TMS570 3 TR 8RN R HI1E R
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5.4.16.2 PWM 1=

£ ERROR/WDI 5|fl EREUTERZ—8 , 2B EIRER :
« ERROR/WDI 5|H@ e FioriFEnEEEH PWM_H FERUAEEFRNIRENRE,
+ ERROR/WDI 5|BME 8 FRoPFEEEEH PWM_L HFESEUAREREANRENRE.

MRERAELTHEHER , M MCU ESM £ 7%& ERROR/WDI 5| E&£ M E MCU E8 %A {51R
+ ERROR 5|8 ¥ IFLEMNE/DNTH PWM_H FEHFUERANRENRE,
+ ERROR 5|BME B FRPIFERE/ DT H PWM_L FFEUAEES N RENRE.

TS B MR B PP IS at B AV T Ri2RtEEE N 15us £ 3.8ms ( HEUE ) , D PERKMERN 15us (=

5%)o

R T2 RORASE |, & 8B FRE B TRk L2t | ar@E SAFETY_ERR_PWM_H H

SAFETY_ERR_PWM_L HF&#EUREARNHITIRE, PPN RERINT :
tewm_ricH_min = (PWMH[7:0]) x 15ps x 0.95 17)
towm_HicH max = (PWMH[7:0] + 1) x 15us x 1.05 (18)
towm_Low min = (PWML[7:0]) x 15us x 0.95 (19)
towm_Low max= (PWML[7:0] + 1) x 15us x 1.05 (20)

fEMEquation 17 MEquation 18 RitEFBFHOPRENE  toywm non HIRDMMENZKE. £
Equation 19 MEquation 20 it BAK B FBOPRFLERHE toyww ow HIR/NMEMEKE,

NOTE
SAFETY_ERR_PWM_H (PWMH[7:0]) 1 SAFETY_ERR_PWM_L (PWML[7:0])) ZEZ&NE &
NEFFFHREN 1 (01h).

= B ROP R EE AT B AR B S o s et (B MM SR A R0 T

REBFREOF SN :

« % ERROR/WDI 5|4t F{XBEF At , ERROR/WDI 5| BN THA=RS NO_ERROR fZM 1 &E
N OLE—NRGERHER (250ns +5%) AIHE B FRoPIFEE et TH B EF B R 0,

o EEFVBRLZE , BEERAPITHRELE—NRENEEH (250ns +5%) ZEEHFH B3,

+ 3 ERROR/WDI 5|RFHEBFR , EBFEOPIFLENEITHREESE 15us (25%) 28—k,

o MK FPROPIFLEREITHEST SAFETY_ERR_PWM_L HEEHREN , 28N T — MR,

=B RO

« ¥ ERROR/WDI 5|l FEBEFA , ERROR/WDI 5 EHEAN EARTITF NO_ERROR UM 1 i&E
N O LE—NRGERHER (250ns +5%) AT @ B FRoPIFERT A TSR EFH B R 0,

o EEFVRLZE , 8RERAITHRELE—NRENEEH (250ns +5%) ZEEHFH B3,

+ % ERROR/WDI 5|MRZF N B EFN , BELHOPIFENEITHREESE 15us (BER 5% ) B —,

o MEBPROPIFEREITHEST SAFETY_ERR_PWM_H FEBRER , 28N —MEIR,

NOTE
ERROR/WDI SIIZidAfAE5M , BTN MCU 5 MCU ESM #E#RES , Ei2HER
T, MCU MABRKEFEN PWM 55, EE—NPTEAHLAR , MCU ESM 28N EiZ%
BnAEZisnELS BRSBTS , Kt MCU 5 MCU ESM 2[4, MCU ESM £&E&4
EABRMTERE MCU EFRL, HLTLHREN , IREERS , MNZXFR
ERROR_PIN_FAIL #57&.

ERME MCU EEREHRIRZE , 2E—NREH#EH (250ns +5%) AIRE SAFETY_ERR_STAT &
FEEHH ERROR_PIN_FAIL i, HBHLATENRSH K BEAS N RENHABRZEL2XEINLZERS
M ik,

72
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! |

| I 1L |

| SAFETY_PWM_ERR_L (PWMLI[7:0])
| |

|

I | trwm_Low

towm_Low

High-Pulse High-Pulse

: SAFETY_PWM_ERR_L (PWML|
|

]
i7:0) |
|
|

I
| | !
ERROR - 71| counter Stopped, ! || counter Stopped, !
Signal from MCU | ! (_counte saned
on ERROR/WDI Low-Pulse ! Low-Pulse
| | Low-Pulse Counter
- = —— Counter Stopped, Counter Stopped, Stopped. High-Pulse
High-Pulse | High-Pulse gl?unt’er s%arted
: Counter started : : Counter started
:‘ thigH ':‘ tiow : taieh i tow
I
I
Internal Error |
Event Trigger :
t
I
I
1
Device |
State : ACTIVE
L
I
| Case No. 1:
: MCU sends PWM Error signal with correct timing
I
I
i |
H | |
ERROR !

Low-Pulse Counter

Signal from MCU
on ERROR/WDI

w | Stopped, High-Pulse
! Counter started :
| taich !
|
|

Internal Error :

Event Trigger |
|
I
|
I

Device !

State : ACTIVE SAFE
|
|
|
| Case No. 2:
: MCU PWM Error Signal HIGH Pulse Duration Exceeds Time Configured in SAFETY_PWM_ERR_H Register
|
T
|
| | | | |
1 | | towm_Low | |
| | SAFETY_PWM_ERR_L (PWML[7:0]) : :

| |

| | | |
| : \ High-Pulse Counter : :

ERROR | | Stopped, Low-Pulse S ————————— g

Signal from MCU | Counter started
on ERROR/WDI Tow-Pulse |
Db Counter Stopped, L +
A High-Pulse | 1 |
: Counter started | 1 |
< »e »!
:‘ thicH i tow : g
|
Internal Error
Event Trigger
Device
State ACTIVE SAFE
Case No. 3:

MCU PWM Error Signal LOW Pulse Duration Exceeds Time Configured in SAFETY_PWM_ERR_L Register

Figure 5-12. PWM X TR &R RGIEF
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5.4.17 RSHEEFFESRY

ZIpEEEE SPI EALEMREF M CRC RE KRR RE SPI M5 F 78,

BEHRTRRF SERILEHN 8L

s HEREEAGHMERF 2 BT ENFERHTEA. TUESHKHFR LBEMKBRYE,

. HXEEZFFH/M CRC &I,

ESPIBEAEHZEAERSHIELRE CRC , URIFERCK SPI FEENEHITERRE. CRC 24
BRE—IMZHWIER | AENHIT CRC RRKIE SPI MEFEFEHRERMNTEM, ABIEA CRC 248 2E ,
LEMRTELLEFERNBTNER, CRC HHBEMWIARREN—EBBEITESSE , AR ITELNZSEES
MARENRFZZEHRITHER. MABEN CRC XZ{EFME SAFETY _CFG_CRC ZFHfEFEsSH. /I
MCU f£Ef SAFETY_CHECK CTRL HF#EF8XEH CRC REMH A SAFETY_STAT 2 ZFEFEXRLMIR
Do BAZE , aXEEZFHRNIT CRC K. MERMBXZ4EIR , FN1E SAFETY_STAT 2 SPI 178
FiRE CFG_CRC_ERR #r&. s IRSH ENDRV BIBRSEEZLRT., NELNBL TF2HIRSH
TPS65381-Q1 B8 & £ R MEEIR , ALIF CFG_CRC_EN (BB 4 TPS65381-Q1 S # AL RS
( ENDRV 5| H1K ) o

XA THE CRC-8 ZM : X8+ X2+ X1+1

CRC ¥#228Mit4 T84 BIST BZEEE2W,

64 (UFRFEH CRC #ITRF . ATHFERZIRY .
« SAFETY_FUNC_CFG

« DEV_REV

« SAFETY_PWD_THR_CFG
« SAFETY_ERR_CFG

« WD_TOKEN_FDBK

« WD_WIN2_CFG

« WD_WIN1_CFG

« SAFETY_ERR_PWM_L

« DEV_CFG2

+ DEV_CFG1 ({X%E 6 11)

74
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Table 5-13 3 T CRC B4 41,

Table 5-13. CRC H4&k4&H3

HEREN 64 L ELHERF
SAFETY_FUNC_CFG [6:0] [63:57]
DEV_REV [7:0] [56:49]
SAFETY_PWD_THR_CFG [3:0] [48:45]
SAFETY_ERR_CFG [7:0] [44:37]
WD_TOKEN_FDBK [7:0] [36:29]
WD_WIN2_CFG [4:0] [28:24]
WD_WIN1_CFG [6:0] [23:17]
SAFETY_ERR_PWM_L [7:0] [16:9]
DEV_CFG2 [7:0] [8:1]
DEV_CFG1 [6] 0

ESNEB MCU & | CRC T BA4AREFTHITHEM 64 NELHFENREET FiE. K58 RXMEMIRF
RAFE—L, —RITEERN CRC B TFT—RITENTFE. YR FEN FFh, B/ URRFHHTHIT
B CRC4R2 CRC £8H , ZEMFFMHIE SAFETY_CFG_CRC &FEF:5% ( 2 ®Figure 5-13) ,

64-Bit Bus Ordering Value:
63 0

Byte 7 | Byte6 | Byte5 | Byte4 | Byte3 | Byte2 | Bytel | Byte O

Flip-Flop the Preload Value

v/ Byte 0, Byte 1, Byte 2, Byte 3, Byte 4, Byte 5, Byte 6, Byte 7 (Seed Value)
Yo  oHe bHHe  bHe  pHe  bHe b Lo o o o
< < < < < < < <
Flip Flop| Flip Flop Flip Flop Flip Flop Flip Flop Flip Flop Flip Flop Flip Flop
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Figure 5-13. CRC it EiZ &
Table 5-14 54 7 —% CRC & R,
Table 5-14. CRC it & RHI
64 LB & HEFE CRC-8 &8
0000 0000 0000 0000h DBh
FFFF FFFF FFFF FEFFh och
OAOA 0505 0AOA 0505h D4h
0505 0OAOA 0505 0OAOAh 17h
AOAO0 5050 AOAO 5050h 2Bh
0A23 E000 18FE 7B80h 1Bh
Copyright © 2012—2017, Texas Instruments Incorporated 4 185 75
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R CRC BHFEREFTFRLRNBLEHEIR , WEHITEEN EEPROM CRC B ATIEE M. TR
EREFESTRNBZREIR , BBLY SAFETY_CHECK_CTRL F1F85H# CFG_CRC_EN {;FE/E ,
EBE R SAFETY_BIST_CTRL FF88FH EE_CRC_CHK fZiREN 1 k1T EEPROM CRC 2 Bi , 884
BELRE EEPROM XH4EIR |, BIf EEPROM (& AHRtb2M, At , MREXNEEFFSHIT
CRC Z/&#1T EEPROM CRC , #MBKR LU TIAFRITIXESE

1.
2.
3.

£ MCU Hit& CRC8 H I HFM#E SAFETY_CFG_CRC FH#&F&EH,

£ SAFETY_CHECK_CTRL ZFF28FH# CFG_CRC_EN ViR BH 1, LENEEFFEMIT CRC,

1£ SPI i Hf¥ CFG_CRC_EN fMiRBHN 1 2fE (HlW , & NCS EF=4£ EHRZE) , EFED 2.1us
DEREFFRTH CRC,

£ SAFETY_STAT 2 178889 CFG_CRC_ERR U HiEHfE B %1788 CRC W4 R, NEMSANEES
FEFHMITIELE CRC , MY SAFETY_CHECK_CTRL 8 * M CFG_CRC_EN (IEEHEEN TR 1
FIT. MRMLAX EEPROM ZEFESHIT CRC , NS $&, 5,

NOTE
JELWIEY EEPROM CRC (0 £ 5 AR ) £7FMR1Z CFG_CRC_ERR i, Ht , TI &
WIENIT EEPROM CRC Z #I#EEliZ CFG_CRC_ERR i,

fF SAFETY_BIST_CTRL F#F884# EE_CRC_CHK {Ii&E&X 1, LAMEX EEPROM FEEFHIT
CRC,

f£ SPI 55 EE_CRC_CHK {Ii&BH 1 2/ (Hlf0 , E NCS L. EARZE ) , EFED 8llus
LA{# EEPROM CRC T,

#EJiEH EE_CRC_CHK I3k % EERPOM CRC & %K. ¥ EEPROM CRC TR Ja , %
EE_CRC_CHK fu&i5%,

f SAFETY_CHECK_CTRL #H#F88HH# CFG_CRC_EN 5%,

1£ SAFETY_STAT 2 788 EE_CRC_ERR {u#iZEl EEPROM CRC W& R,

10. REE FH&] 1,

NOTE
REE SR 1FARLEN ; A UEREREE SR 2.

NOTE

AL FIZWOIRAET , WTELE SAFETY_CFG_CRC HFESHE#MWESEN CRCS HENEE
FESUTELNEZBEARTEMNAITRE , AN CFG_CRC_ERR URFREN 1. W
B CFG_CRC_ERR fi&&H 1 B/ CFG_CRC_EN , NIFFHAKRERERE |, KE
EE_CRC_ERR {u , #} B/&l CFG_CRC_EN i, N TEAZIZSRSHER , YIBETE
T EEPROM CRC ( #}¥i&& EE_CRC_CHK {u ) R&K CFG_CRC_ERR f{iI, fiE{T
EPPROM CRC R} , £1&& EE_CRC_ERR fi. f&i& EEPROM CRC IE# , EE_CRC_ERR
M CFG_CRC_ERR {u#«i&kRk, A THXTEM CRC & CFG_CRC_ERR fu/%EH 0,
CELHY CRC fERITFf47E SAFETY_CFG_CRC &8, AR5 , ¥FUF CFG_CRC_EN {Ij&
EHERRERN 1, XFEFNEEFFHEEZ1T CRC, NS H CFG_CRC_ERR 4 0,

76 #4 HE Copyright © 2012-2017, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TPS65381-Q1


http://www.ti.com.cn/product/cn/tps65381-q1?qgpn=tps65381-q1
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAS1G&partnum=TPS65381-Q1
http://www.ti.com.cn/product/tps65381-q1?qgpn=tps65381-q1

Not Recommended for New Designs

13 TEXAS
INSTRUMENTS TPS65381-Q1
www.ti.com.cn ZHCSAS1G —MAY 2012—REVISED JUNE 2017

5.4.18 EHAMENIK5)85EEE
Figure 5-14 £7R 7 S M S A B,

NRES_ERR
To DIAG_OUT Through DMUX <,‘
VDD5_OT
NMASK_VDD5_OT
VDDIO
VDD3/5_UV
VDD1_UV : ~45kQ
NMASK_VDD1_UV_OV _D
— — = NRES
RESET State and Global RESET Conditions i
STANDBY State and Global STANDBY Conditions
21
POST_RUN_RST N\
IGN_PWRL
Re-cranking on IGN /
WD_FAIL_CNT[2:0] =7 + 1
WD_RST_EN
VDDIO
VBATP_OV
MASK_VBATP_OV —‘>O—
~4.5kQ

VDD5_0OV

N VDD3/5_OV —{ ] enorv
, |

WD_FAIL_CNT[2:0] > 4

VDD1_0OV
NMASK_VDD1_UV_OV

SAFE State
ABIST_RUN or LBIST_RUN (ACTIVE State or DIAGNOSTIC State)
STANDBY State

ENABLE_DRV {>O SZ

Bit Type
Status or Monitoring Event or Flag

User Configurable Input Bit ENDRV_ERR 4G_—

Figure 5-14. B /3 A 8K

ENDRV 5| XA £EHEKFHAE ENDRV BEEHERNIBREIMA ENDRV BE#H TR, ZIhsea Rl
ENDRV LR =X FHAHFPHEMATEERE, MCU B ENDRV_ERR i ( SAFETY_STAT 4 EEFE:HH
£ 1) %M #PE,

Y ENDRV #HiHIT A HES ZE S EFEEE ABIST IhEER , ENDRV 5|47 ABIST 42T A N4 HIK,
X2 ENDRV ZHitd—2% , AIRiEAFEA ENDDRV #HmHMWAEBMINEEHHIA ENDRY MW AIEA
ENDRYV E[E B2 1T,

NRES 5|l 58 s\ NRES B¥iEE AL, £ DIAG_OUT BIILA% NRES_ERR I ( SAFETY_STAT 3
HFEEPMN 5 ) LIREZE,

X+ ENDRV 5|HIH NRES 5| , ZHEEEREBFEEN 400mV,
Figure 5-15 £7R T NRES #l ENDRV 5| Bt X 4E47 VDDx &R FE28id I 5 4 #9 B /5 e B2 8 o
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VDD3/5 or VDD1 | | | | | |
Undervoltage ! ! ! ! ! :
Condition Hysteresis : :
| | | |
Doy ! | vod sional! ! |
l—p! |Eegu1re igngll I |
A [ "De-glitch Time" | | |
t1 < Signal De-Glitch | | | |
Time ! 2 1 Ipequired Signg] !
© 12> signal | + De-glitch Time™
De-Glitch Time | | |
NRES \ : :
K | |
| | | After
: | _NRES Extension_ | WD_FAIL_CNT<5 and
| *——Time ™ ENABLE_DRV bit set
ENDRV \ ! \
\ | /
| :
Active State or Diagnostic State Reset State XDiagnostic State

I

VDDS5, VDD3/5 or |

|
VDD1 Overvoltage ! : ! ! ! :
Condition Hysteresis | | | | |
R R e e s e |
| |
| |

| |
| |
tl Required Signg)
: : " : eq-glitch Ti‘crlne : :
t1 < Signal De-Glitch | | |
Time ! t2 N %equired Signgl
© t2>Signal | . De-glitch Time

De-Glitch Timel

NRES

|
|
:\—/\
| | When WD_FAIL_CNT<5 and
: ENABLE_DRYV bit set

ENDRV

(1) #XEHIERIEFAENLTFESHRERTEE , MSection 4R FTR.
(2) BYHNIBEBMEBMEENLT NRES EKEHE |, WSection 4FFTR,

Figure 5-15. NRES 1 ENDRV 5| B+ X4 E1A VDDx & F k3 Fe 5 4 9 Bt e 0 R
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5.4.19 ESHEITRE

Global RESET Conditions

Regardless of Device Current State Except STANDBY State %
NRES = 1* %o, CC
*VDDX regulators > UV DIAGNOSTIC? 79,

Threshold and Reset
Extension Completed

s PRIORITY I /11711l Gives the Priority of State
Transitions. The Lower the Priority Number, the
Higher the Priority. State Transitions Without
Priority Number Have Lower Priority

NRES = HIGH
ENDRV =L or H®
VDDx = ON®

|
|
|
| |
|
|
| VDD3/5_UV or |
(VDD5_OT & NMASK_VDD5_OT) or I
| (VDD1_UV & NMASK_VDD1_UV_OV = 1) or (VBAT_OV &
| MASK_VBATP_OV = 0) or |
(WD_FAIL_CNT=7+1 & WD_RST_EN=1) or (POST RUN_RST=1," |
| & IGN_PWRL = 1 & Re-cranking on IGN
| |
| |

CANWU_L =1 or
IGN =1

STANDBY NRES = LOW

ACTIVE®

NRES = LOW ENDRV = LOW
—_—— - — — Y — — — — = N NRES = HIGH
- ENDRV = LOW VDDx = Ramping - S
Global STANDBY Conditions VDDx = OFF ENDRV=LorH

Regardless of Device Current State |

|
PRIORITY |
NPOR =0 or |

VBATP_UV or
(IGN = 0 & IGN_PWRL=0 & CANWU_L = 0)

VDDx = ON®

NO_SAFE_TO = 1 AND
< DEV_ERR_CNT[3:0] = SAFE_LOCK_THR[3:0] + 1

—_—— 4

|
| ' |
or | O, | TO SUPPORT MCU SOFTWARE DEBUG:
LOCLK or VCP12_OV or VCP17_OV or I I > DIAGNOSTIC STATE TIME-OUT can be disabled to keep I
BG_ERR1 or BG_ERR2 or the device in DIAGNOSTIC state. Set DIAG_EXIT_MASK |
AVDD_VMON_ERR or | | bit while in DIAGNOSTIC state before DIAGNOSTIC state

(VDD3/5_OT & NMASK_VDD3/5_OT) or I | time-out to remain in DIAGNOSTIC state. I
DVDD_OV or (EE_CRC_ERR when > SAFE STATE TIME-OUT can be disabled to keep the |

EE_CRC_CHK is run on exit from NPOR) | | device in SAFE state if a transition to SAFE state has
I | occurred. To stay in SAFE state set NO_SAFE_TO bit and I
| NRES = HIGH SAFE_LOCK_THRI3:0] for system requirements. |

o | > MCU ESM monitoring of the ERROR/WDI pin may be
b e ot | Ecggv: '-3;” I disabled by setiing NO_ERROR bit (set fo 1 by defaulty |
R . x = O > RESET due to watchdog may be disabled by clearing |

| > NRES pin is the RESET output | | WD_RST_EN bit (cleared to 0 default)

I_r ENDRY pin is the Safing Path output for the Power Stages ] | = = |
|

(1) EMDRF : SPI. BT MCU ESM & FEMRES ; BXALNFIRSREZEMRSHEY | H50Section 5.4.21,

(2) TLHHIRES : EEBELHOIRASMIENS3) BIST (LBIST AR ABIST ) » BXEAEAZ) BIST i217. LHPIRASERA MCU TEEX L2 £ IhAERITHIZ AR |, 52 @ Section 5.4.22, 1E
BRELUPIRASE , WD_FAIL_CNT &M ENE#H LA 5,

(3) EIIRS : ERHRRBEIHNRASHIE , WD_FAIL_CNT SEFHWRLA 5. FEFHRSHE , MCU AJRELHITRELERSINEELH , EXESHMER |, S W Section 5.4.23,
(4) ZEWRE : EANRSIRSWERELME DEV_ERR_CNT[3:0] i#i8, BXEZSRSBIINIFMESR , B2 HSection 5.4.24,

(5) ENDRV 5|HIEF4k# T ENABLE_DRV f. WD_FAIL_CNT[2:0] it #83E A K& VDDx_OV ( fFigure 5-14 TR , b FI2MHFEDRES ) -

(6) TLAFELHE. SEHMZLRAETBAHAREA vDD5 M VSOUTL IRESR.

Figure 5-16. B3F 5B RAHE
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5.4.20 FHRA
L EHH VBATP M VBAT_SAFING R B |, FHIRSERINRS. ZRSEBUTEMN -

FrIERESREZER,

NRES #1 ENDRV 5|4t F{EEF,

B LHTUTREEMNEMRSERBFIIRE

- AEHLBENEH (NPOR =0)

- VBATP REZE#4 (VBATP_UV)

- BRIERKF IGN=0 B IGN_PWRL =0 ( /EBRT IGN BJR8i7F#2Fl{L ) B CANWU_L =0

- B#EXEN (LOCLK)

— VDD3/5 FHREH (VDD3/5_OT) ( & NMASK_VDD3/5 OT =1 &} )

- DVDD REZE4 (DVDD_UV)

- DVDD 3 EZE4 (DVDD_OV)

— AVDD_VMON ™ EZHXREEH (AVDD_VMON_ERR)

- VCP12 3EE# (VCP12_0V)

- VCP17 @EZE# (VCP17_0V)

— #PFR45IR : BG_ERR1 5 BG_ERR2

- TN NPOR E#HEHZFEMEZETHIR , EEPROM REELAK (XM NPOR EHEE
EE_CRC_CHK B} EE_CRC_ERR =1

— 2RH4EIRTTE (DEV_ERR_CNT[3:0]) A FHEF EHREN K BEE PWD_THR[3:0]

5.4.21 EWVRAE
EVIRSEGUTEM

£ IGNITION ( IGN BIHl = B8F |, HiRi&fkod IGN 12 = 1) 5 CANWU 5|# ( CANWU 5Iff = S
T MREFAFFMBIE CANWU_L I = 1) REREBFERZFEAMNSTRESHAZRS. UATEGEXMHE
IENESFHTURS TSRS R | BIERERBEERbB 2L
- BG_ERR1
- BG_ERR2
- VCP17_OV
- VCP12_OV
— AVDD_VMON_ERR
EE_CRC_CHK %k
EkiﬁékaﬁﬂTL,{& DEV_ERR_CNT[3:0] it 28/ FE4HER SAFE_LOCK_THR[3:0] + 1 F&M
z:zﬁkxa&)kwkjso B3 SAFE_TO[2:0] 1 NO_SAFE_TO fIif BH R SRR LN H M A
£8 , 2 Section 5.4.24,
%E#éEE:H:LTJ%EM&ﬁﬁﬂﬂ#ﬂt&ﬁﬁeéﬁﬁ%?& :
- VDD3/5 REZE#4 (VDD3/5_UV)
— VDD5 H#EH (VDD5_OT) ( % NMASK_VDD5_OT =1 &} )
— VDD1 XEZE# (VDD1_UV) ( 3 NMASK_VDD1_UV_OV =1 B} , XFEBRINERE )
— VBATP 3EZE# (VBATP_OV) ( ¥ MASK_VBATP_OV =0 i , X2ERIAZE )
- BREN. EENRMEAMRITEREE (WD_FAIL_CNT[2:0]) £ EIE 7 %ﬂzz'_{% NREH 7+) 2
EeREFRTREN
, X&7E WD_RST_EN =1 ( IFBRIAIRE ) FIRE WD_FAIL #5&
— POST_RUN RST=1#HIGN PWRL=1 B IGN 5|l E#TTE#HB (KEBEFLERERN
SHEYE)
VDDx ¥ E8a4t TR EmRAS,
NRES #1 ENDRV 5|4t FIKBF,
SPI. &{J¥H MCU ESM & FEHIRES.

80
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5422 ZHRE

CHPRSE BT HHE

£ VDDx RESASH EENEKTERZEASNEMRSH A LIRS

VDD5 ( BIAE A ) IRERR AT LAEE VDD5_EN £ A , VSOUTL 2 ER T LUEE VSOUTL_EN /5 A
( BRIAZA) .

NRES 5|4 FE8¥F,

ENDRV 5|HIEIRZASH ENABLE_DRV {4, WD_FAIL_CNT[2:0] It#E{EM VDDx RERMTEKE
(VDDx_OV) RZE , #Figure 5-14 FFfRo

ALEREMZTEIAM MCU #iRESKE (ESM) MEE. £ ERROR/WDI 5| L& N ZI{5EHE
Bt , MCU ESM EHRT2S BN HTRBHRERZLRDS. XAF MCU EZHCRSHEEX MCU ESM
# ERROR/WDI 5| Bz 1712 W o

MCU RIEIZRASTHTF ARG BRI ( 25| KHMEUEN ABREHTHEHEARN ) .
EHRACHRESRE , BNRARMITBEELSLBEFNRILR 5
MNEMRBHRZLITRES ( BEMNSIIRBSB %4 LBEH ) £380F BIST ( LBIST LUK ABIST ) » X
FANZH, FHRLZLSRSEAEMRSHER , ZB3 BIST ETASER AUTO_BIST_DIS %
A, BnRE LB NFNRSHAEMRS , WEEEA,

ERRZUHDAASA SLES 3D BIST (LBIST BAK ABIST )

EUHRSHIE , MCU FIBIITEMZ £ IIEE ( WE M. MCU ESM. ERROR/WDI 5|, DIAG_
MUX BIff£ 3 FFEEM0 CRC) 2. TI BUELESNLBABETRZHREE (LT

) o

NOTE
PHRURASEN : BEAZEIRSE , MR DIAG_EXIT_MASK = DIAG_EXIT {K7E 512ms ( #
B{E ) NiIRER 1, MZERSEREIRASEY , NTSBEREZTSRS. XESE

SAFETY_ERR_STAT E##88#i&E& ERROR_PIN_FAIL M WD _FAIL %, H#%
SAFETY_STAT 4 EHEBTIRESEMB/N MCUERR # WD _ERR., S#4HiRiHE
(DEV_ERR_CNT[3:0]) &%, RMELEA SPI EASGSHE SAFETY_CHECK_CTRL i&&
DIAG_EXIT_MASK = DIAG_EXIT i, ff DIAG_EXIT fIiZE RN 1 @S BHEREENRS
f DIAG_EXIT_MASK iREHN 1 REBBHRBELCERS (RENBRARRANTIZR
) o

NOTE
AT H 48R0 DIAG_EXIT_MASK : ¥ DIAG_EXIT_MASK fi&E&EH 1 i , SRS
BRESCE , SHESREEZHERS , BEREZER. ZEHRSENITHRSEEESRIEEH
Z1T , EXRSSBUADEER, HUMRSENAREISE , 283)1&E DIAG_EXIT {u (b4
DIAG_EXIT_MASK {RFZEERDS ) HEABGSRBELHRS. X TEENRSHZEE
Tl BENEN SPI BEAGTHX  SAFETY_CHECK CTRL HEFE&HER
DIAG_EXIT_MASK {u#1i&& DIAG_EXIT {i, #% DIAG_EXIT _MASK {# DIAG_EXIT {u
BAHERR , MBHAREBEEZHRS , BRI T MERASBRNEARES , N\MSBERERER
2RA , RBEWR DIAG_EXIT MIRERN 1, NEDHRSER 28 , IS4 EsIR

N

7Ly o

NOTE
EUHRAT , MEEIH LBIST_EN {LiRER 1 KB LBIST FaHE1T , MHBMERIT
EEEW, ¥ LBISTEN {uigEHR 1 7" DIAG_EXIT MASK {IFE, MR
DIAG_EXIT_MASK {1y T4 RIFE LIRS TR B , W LBIST TREMLME
REHEERN 1 UREBEDHERS. DEURSERITTHRESENE LBIST ETHEEL, &£
LBIST TR2ZE , B ITREMNRENESSEITR. N TAZERSIEDRSH
¥ , DIAG_EXIT &R ER 1.
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5.4.23 EFHRE

EHRSERUT T

« 7 MCU i&i& DIAG_EXIT i ( #£55B ERROR_PIN_FAIL #1 WD_FAIL U2 /5 ) Z2Ja , B8FSMNIZHR
/b\ﬁk/ﬁﬂ]'{j{/u\o

NOTE
LA FIZRORASAR , MCU %FUBN[E SAFETY_ERR_STAT ZF1#F85H#) ERROR_PIN_FAIL
{2 WD_FAIL B A 0 R#ITERR , RAEFEEIRE DIAG_EXIT I, FARXEMEXFRE
£&{I MCU_ERR M WD_ERR, &N , 241 EZ2RS,

« NRES 5|#&t FE8F,

« ENDRV 5|HIEYIRAHE ENABLE_DRV fI, WD_FAIL_CNT[2:0] 1t#25{EM VDDx RRESSMN T EKE
(VDDx_OV) RFE , MFigure 5-14 HFfR,

« VDDx RESLATFHFRES , JLUEN VDD5_EN 15 A& VDDS5 faEfR. W EUEE VSOUT1_EN
B AREA VSOUTL BES,

o FENZHERBELRIEIRSHE , WD_FAIL_CNT[2:0] itHkESLEFH AR 5,

- F[AM MCU ESM B2 hEERREEZIT , EXEEFEE,

o TEEIVIRAHIE , MCU  TAILURITREZRSINAEZHT , XERLINAESIERIIM,. DIAG_MUX 5l
ABIST ( K£J 300us , ENDRV 5|B¥F4FEBEF ). LBIST ( KXY 21ms, ENDRV 5|4 TR
) BRI FFERMN CRC , EABRRTRAZLER,

NOTE
EENRAST , MRE SR LBIST EN iREN 1 KF3) LBIST FahizfT , WMAMERIUT
AEEEW, LBIST RANEREZEMNFEREEB AGTFE BIST IHAEN 21ms #ﬁ ENDRV B|#
£1Z 21ms BatEI AL FR B EHEUESIRSIZTT,

BXREFHRESTIEIT LBIST M HAMRGIEZZEW , ES R Section 5.4.7,

5424 Z2RE

Z2RBSEEUTHEHMY :
o —.I-J')\MJ')\T'H(/L,\JEAKé'H(/L,\ .
- JETRE :

+ MCUESM ( BAR ) ®MZEIH ERROR/WDI 5| EHESHix.
ZERERH MCU FHEIRS K , 218 E ERROR_PIN_FAIL #7&,
« 1£ NRES 5|M) ERMFIHIERELEIR | ZEIRRTE DIS_NRES_MON FF ( BUIARATH 1) g
B NRES_ERR #+&,
- MR :
. Eﬂii SHPRASBINEGH /G , £ DIAG_EXIT MASK fIi&EF 1 <zl , ESRHFREEZHTR
A, ETE DIAG_EXIT (IR EBH 1 2SS4 BEEEHRS,
— CFG_CRC_ERR =1 }H CFG_CRC_EN &%
- EUMRETHERME EE_CRC_ERR,
- EUHERATHENE ABIST_ERR = LBIST_ERR.
EIRHIZHRASHT , E1&E DIAG_EXIT 228 WD_FAIL Fl ERROR_PIN_FAIL RAE&KREE.

. ﬁ’l\ﬂz:zébt A& FEES 4 4E1R1T 8 DEV_ERR_CNT[3:0] i# 18,

+ 2 NO_SAFE_TO fIigEX 1 ( BRINRE ) #H DEV_ERR_CNT[3:0] = SAFE_LOCK_THR[3:0] + 1
i, BERBERLRS. FATEFSRENUREREEMRS (HTFRERSEN ) HHERTH
MCU #1TiRTE,

+ NRES 5|4 F5®8F,

« ENDRV 5|4t FK 8BRS
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VDDx TRESSA FHFFIRE , JLUEN VDD5_EN {u/5 A2 A VDDS5 e ERF. W BUEE VSOUTL _EN
fIEAREA VSOUT1 RRERR.

NOTE

BUHRSINEA T RSEN B4 RERERBERMGERRERLRSZEAIMITHER
fE. #B3E NO_SAFE_TO, PWD_THR[3:0]. SAFE_LOCK_THR[3:0] ¥ DEV_ERR_CNT[3:0]
i, FELXEFUEERZERE. BRESURSTEREFIRS. TERSEIFLELEE
Al SAFE_TO[2:0] #1742,
NO_SAFE_TO =1 ( BRIARE )
+ ¥ DEV_ERR_CNT[3:0] < (SAFE_LOCK_THR[3:0] + 1) B , Z2&RZE A Y HE B et (6

X SAFE_TO[2:0] #1742, HRMITEA RN [(SAFE_TO[2:0] x 2) + 1] x 22ms,
« 3 DEV_ERR_CNT[3:0] = SAFE_LOCK_THR[3:0] + 1 B} S -REZFBIEEZT2RE.

NO_SAFE_TO=0

+ ¥ DEV_ERR_CNTI[3:0] < (SAFE_LOCK_THR[3:0] + 1) B , Z2&RZAE AT A HE Y B 6]
& SAFE_TO[2:0] I #t T4, TEMITESF RN [(SAFE_TO[2:0] x 2) + 1] x 22ms,

« I DEV_ERR_CNT[3:0] 2 SAFE_LOCK_THRI[3:0] + 1 B} , 22 RSB IFERENER
HEBHALEKRY 680ms BHREEMRS,

WMRAFEA PWD_THR[3:0] B{E , M DEV_ERR_CNT[3:0] =2 PWD_THR[3:0] 88 F ML £ IR
BHEHEFIRE., ZEANEEZR (RER 1) EBETARERBIEMRSHERE (KL
F) , bR PWD_THR[3:0] = SAFE_LOCK_THRI[3:0] + 1 , S8R EFIRES , @
FREMRES.

5.4.25 REBZBERULILTE
WNFELRRATENNERSESR , BEATRESR
1. RER | FIEFVIRSHRREZH
2. ER N FIBEMRSHIREH
3. RELR I : MBERERSEREH

S3HNFrEEERERIRESNRERREL  FTEEMRSBRIVEERER.
5.4.26 EBE{V (NPOR)
BHaff LBEN (NPOR) I , XEEFHWHBILFTIEETFER. S NPOR WEHR

B\ RS

- BEFEXRKEN (LOCLK)

— AVDD_VMON ™ EHXEEH (AVDD_VMON_ERR)

- DVDD REZE# (DVDD_UV)

- DVDD 3 &% (DVDD_OV)

BFLBEN, XLEHRTELXSH NPOR, MRLNBNHERLNRE/NT 6ms, MARFE2RE
NPOR., 3 CANWU & IGN RERFHN S BN , F4LHTREFERZRES RS, BIST FEH
TR RPFHFERRXENEVRSHERELERSMIZITH BIST ZIEEFAEL (BR3E
AUTO BIST DIS=1, XF2ERINZE ) -

— VBATP REZE# (VBATP_UV)

— VDD3/5 ¥HREH (VDD3/5_OT) ( & NMASK_VDD3/5_OT =1 &} )

— AVDD XEZE4 (AVDD_UV)

- 28 VMON BAEIREHiR (VMON_TRIM_ERROR)

— WhR4SIR : BG_ERR1 5 BG_ERR2

- VCP12 @EZE# (VCP12_0V)

— VCP17 3ESE# (VCP17_0V)
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55 Z1FESiRET
5.5.1 &{THMg#EO (SPI)

BRSNS MCU 2 AINBEXEBENY SPI B4&#1T , ZELEXAETMEENENIE RS, /& MCU %
L2 SPI £i8% , ©7 SDI 5|H EXEGTERHATE SDO 5| LIZWEEHIIR, TPS65381-Q1 BRHRL
&= SPI Nig% , BERGSHIENY SDO LM MCU KA (RS, MWENE ).
« SPI & 4 5|0,
NCS - SPI ik (1REFEER)
SCLK - SPI Bf4h
SDI - SPI & & A/Ei&& H (SIMO)
— SDO - SPI Mg ZH/EIZEA (SOMI , =5HH )
s SPIMAK/NA 16 fiL,
o REZIX 6 /B,
o WEFMBEHREIM MSB E| LSB M,
+ 1£ SCLK MY FBRRXY SDI & B&#E 1T KH,
s £ SCLK W EHBBEH SDO 4%,

SPI BEM NCS THERFFIE , £ NCS EHRE R, NCS SEFEME SPI MREEORBFEEMIRES , SDO
wmHLTF=F

55.1.1 SPI apSfERHBNER

Table 5-15 ER THITHT ( BAREEGT ) #iE SPI BIEMEHENIEN,

Table 5-15. SPI v S £ M B

1z D7 D6 D5 D4 D3 D2 D1 DO

Ihek CMD6 CMD5 CMD4 CMD3 CMD2 CMD1 CMDO TFBRRE

CMD[6:0] FHFEHEEA (WR) SiZH (RD)
FERE TUGSFRANTERREN
SPI FXEHEXE SPI Wi, ERITESR SPI S RHTEREEGRIZE , NCS 5l ATMIKEF

BMESHET K REFEBIT—X SPI L. W SPlI S ZBNRERE () F 788ns, fELLHAE
NCS 5| SMRIFESHFE,

5.5.1.2 SP| HiEE B ER

Table 5-16 &R T HEHTE AL RIHE SPI BB EEmMIE=N,
Table 5-16. SP| $iEE Bk B

iz D7 D6 D5 D4 D3 D2 D1 DO

Thee DATA7 DATAG DATAS DATA4 DATA3 DATA2 DATA1 DATAO

DATA[7:0] BAGRIKHKIEE (814L)

SPI AXFEXHE SPI Wi, BIRZER SPI tkHZ/E , NCS SIMMATMMEEFHRRESET , RETHE
BT —IR SPI &%, Pk SPl 5 ZEMRENHE (tyes) F 788ns , FEULHIE NCS SIMMATREFESE

N/
o

55.1.3 BRHIRSIREFET KL

Table 5-17 R THATa® ( BARIREGE ) B SPI BUEIR 2918 RImiAE X o

Table 5-17. BRFIRSHRE 25 g 52

[0 R7 R6 R5 R4 R3 R2 R1 RO
Thak STAT[7] STATI6] STAT[5] STAT[4] STAT[3] STAT[2] STAT[1] STATI[0]
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STAT[7]
STAT[6]
STAT[5]
STAT[4]
STATI[3] SPIWR 518 ( FEL—4 SPI Mids M ER )
STAT[2] SPI SDO #ix ( L — SPI tifiE )
STAT[1] 0

STATI[O] SPI f5ix | ‘@ SPI MBMT, SPI EMAMBAT 16, SPI FWMNBWRRELR SPI LHE
BRENS S ERE (#EL— SPI g )

LA SPI @ R ZEHRB ML LR E—5 SPI S THPIRES.

O r O BB

NOTE
WRE SPI Mtk HE =4 MCU &7 ( S SPI MER ) , XL SPI HRRBUTLE
B, MRBFEDSEHN E— SPI BRIFHEORE , BEEIRE SPIEREUAE,

NOTE
% NCS 5|t TS EF, SDO 5IMAFEBFLURIE SPICLK 5| EF=4£ TRt , AT&E
FTEHIRE SPI SDO £BiRfY STAT[2]. EEEZA SPI MIREHK SPI ééﬂzﬂhﬁﬁﬁu%#m‘s—
BEEZAES, NRFASMB=MEH4 , M&ES TPS65381-Q1 KIELEL SPI BENE=-A
SPI FREZF MR AN SDO FiRFEHREN 1. MREXERGTERZSG, JF"JJ*}WFA#F
NRE# SDO 45iRirE&. MERLNE SPI SDO iz , NBHLESZ SPI £, BRRNEIMN
iR TF SPI s+ |, MA 2 SPI B AT,

NOTE
EXI SPI EARRNEMAYMESEE , RERGTUNBANFFHRITIRE , 3 AFE
ENESEEAZENRERTHR, ls}I= RESEETHRLMRETEN,

55.1.4 234 SPI HIE R
Table 5-18 /R T EASEEENS [E] HA 18] SPI 254 BR3E 19 1 Rz dsi#E =X o

Table 5-18. 834 SPI iE M N

iz R7 R6 R5 R4 R3 R2 R1 RO
Ihik R7 R6 R5 R4 R3 R2 R1 RO
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R[7:0] NIBEFFERE. IEREANNVBLXES.,
55.1.5 SPI %

Figure 5-17 £ 7R 7 5T EHY 16 i SPI Wik -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
4!!!!!!!!!!!!!!!!h

NCS | | | | | | i | | | | | | | | |

: @@@@@@@@@@@@0
: @@@@@@@@@@@0

|
1 8 - bit SPI Command Phase - |
-— : Pt 8 >
! with Status Response from Previous Command ! i S DR AR |
| 16-bit SPI Frame |

|l »l
< »
' |

SPI £i&%& (MCU) Hl SPI \i&#& (TPS65381-Q1) % SCLK TRER#EWEEE , &£ SCLK LA REREIE,
Figure 5-17. 16 % SPI i1

55.2 SPI & EAGEIEE (SW_LOCK @H

SW_LOCK XN EAEHGE (BT MCU % ) I SPI FEHFEHET . AB/MHRETEHRE AAh
89 SW_LOCK #ht, EIJtHE’JE—“rT?%%Jvf%‘mE FLBREBEAGEH#ITEN. EM8 SPI FFEE , MEEYT
&EAEHIE 55h B9 SW_UNLOCK &%

NOTE
BRTEDYEHEN SPI FES2H , BULER SW_LOCK Ha#THE , MBHIEEAE
FimE ( %§1¢L$ SRR R ) o 1ﬁ§|ﬂ 'SPl @R RMBFIFERUE , LBE SW_LOCK
MBEZYUE (L TLHREREBRA ) REEATEENEALRFEFS.

5.5.3 SPI &#7&§ ( SPI B4 ma A7 )
DUTFEHDFHIHT SPI HFEsE. XT8N SPI FEH , RUETUEMRURVMBLNE (NFEBEEVLE
&),
EEINFIRSRE 2 EREEAEM EEEN (NPOR) EH 2 ELWIHBLIXEE,

EEK LBIST &7 ( BRERHEMRSHIZEITH LBIST ) 2jg , 2EHPBILLL T hEe 1288
« DEV_STAT

« SAFETY_STAT 2

« SAFETY_STAT 4

« SAFETY_STAT 5 ( 1B FSM[2:0] & 3 BN # LA BR 4 BT 83 IR A )

« WD_TOKEN_VALUE

« WD_STATUS

« SAFETY_CHECK_CTRL

+ DIAG_CFG_CTRL

« DIAG_MUX_SEL

2IETREN (RSV) WUIBLE , TREPNEENHATRIMHIM4EZET , MARGRRBX LN , BAEl]
AR SRFEENBRILE,

LT & w4 T ZMIZhEER HEA,
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Table 5-19. SPI &%

gfrtron | THENE | 7 youy
a3 BERE AT U A BEBSHEHO
%) Bk ) B )
BDh 5Eh 1011 110b 1 N/A I,ZJ;H?&}E AAh i SW_LOCK ( AFHIEXFIHMNFFIRM SPIWR iF
BBh 5Dh 1011 101b 1 N/A %Ei;ﬁdﬁ 55h #J SW_UNLOCK ( A F#8ix4 5 L i & /7286 SPI WR
06h 03h 0000 011b 0 N/A RD_DEV_ID
0Ch 06h 0000 110b 0 N/A RD_DEV_REV
B7h 5Bh 1011 011b 1 = WR_DEV_CFG1 ( REZHRATF AL % SPI WR E# )
AFh 57h 1010 111b 1 N/A RD_DEV_CFG1
95h 4Ah 1001 010b 1 = WR_DEV_CFG2 ( REZ KRS T F AR % SPI WR E# )
48h 24h 0100 100b 0 N/A RD_DEV_CFG2
7Dh 3Eh 0111 110b 1 = WR_CAN_STBY ( {X4t34%#E 00h Bk )
24h 12h 0010 010b 0 N/A RD_SAFETY_STAT 1
C5h 62h 1100 010b 1 N/A RD_SAFETY_STAT 2
A3h 51h 1010 001b 1 N/A RD_SAFETY_STAT 3
A5h 52h 1010 010b 1 N/A RD_SAFETY_STAT 4
COh 60h 1100 000b 0 N/A RD_SAFETY_STAT 5
30h 18h 0011 000b 0 N/A RD_SAFETY_ERR_CFG
DBh 6Dh 1101 101b 1 = WR_SAFETY_ERR_CFG ( RIEZHIRAS T F TRERE SPI WR EH )
Agh 54h 1010 100b 1 2 gF;_SAFETY_ERR_STAT (NECHRSTFAEERE SPIWR &
AAh 55h 1010 101b N/A RD_SAFETY_ERR_STAT
39h 1Ch 0011 100b N/A RD_SAFETY_PWD_THR_CFG
99h 4Ch 1001 100b 1 2 \%n;ﬁ_ ?AFETY_PWD_THR_CFG (I BIRAS T ATBERE SPI WR
44h 22h 0100 010b 0 N/A RD_SAFETY_CHECK_CTRL
93h 49h 1001 001b 1 a WR_SAFETY_CHECK_CTRL
3Ch 1Eh 0011 110b 0 N/A RD_SAFETY_BIST_CTRL
9Fh 4Fh 1001 111b 1 = WR_SAFETY_BIST_CTRL
2Eh 17h 0010 111b 0 N/A RD_WD_WIN1_CFG
EDh 76h 1110 110b 1 = WR_WD_WIN1_CFG ( (REZ RS T F A8 K% SPI WR B )
05h 02h 0000 010b 1 N/A RD_WD_WIN2_CFG
0%h 04h 0000 100b 1 = WR_WD_WIN2_CFG ( (RIEZ RS T F A8 K% SPI WR B )
36h 1Bh 0011 011b 0 N/A RD_WD_TOKEN_VALUE
4Eh 27h 0100 111b 0 N/A RD_WD_STATUS
Eilh 70h 1110 000b 1 a WR_WD_ANSWER
11h 08h 0001 000b 1 N/A RD_DEV_STAT
12h 09h 0001 001b 0 N/A RD_VMON_STAT 1
A6h 53h 1010 011b 0 N/A RD_VMON_STAT 2
56h 2Bh 0101 011b 0 N/A RD_SENS_CTRL
7Bh 3Dh 0111 101b 1 N/A WR_SENS_CTRL
3Ah 1Dh 0011 101b 0 N/A RD_SAFETY_FUNC_CFG
35h 1Ah 0011 010b 1 2 gF;_SAFETY_FUNC_CFG (NEZHRSTFTEERE SPIWR B
5Ah 2Dh 0101 101b N/A RD_SAFETY_CFG_CRC
63h 31h 0110 001b 2 WR_SAFETY_CFG_CRC ( REZHIRAS T F AIaERE SPI WR E# )

(1) FrEsTHEERRE.
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Table 5-19. SPI s 5% (continued)

statr | I 7 mowe
HomoRB PN e RB WR SW PON @)
%) B ) B )
DDh 6Eh 1101 110b 1 N/A RD_DIAG_CFG_CTRL
CCh 66h 1100 110b 0 & WR_DIAG_CFG_CTRL
ACh 56h 1010 110b 0 N/A RD_DIAG_MUX_SEL
Coh 64h 1100 100b 1 & WR_DIAG_MUX_SEL
D7h 6Bh 1101 011b 1 N/A RD_SAFETY_ERR_PWM_H
BT T o T A
Dsh 6Ch 1101 100b 0 = gR)_SAFETY_ERR_PWM_H (NEVHRSTF TEERE SPIWR &
59h 2Ch 0101 100b 1 N/A RD_SAFETY_ERR_PWM_L
L WRRA T = T8
7Eh 3Fh 0111 111b 0 = \;JTVR)_SAFETY_ERR_PWM_L (REZCHRSTF TRERE SPIWR &
78h 3Ch 0111 100b N/A RD_WD_TOKEN_FDBK
77h 3Bh 0111 011b = WR_WD_TOKEN_FDBK ( {RIEZHPRAS T A8 K4 SPIWR E#7 )

5.5.3.1 ERRRAEM ID

5.5.3.1.1 DEV_REV ZF#£§
IR : NPOR

#HI2R15F : Rk (RD_DEV_REV)

Figure 5-18. DEV_REV H178%

D7 D6 D5 D4 D3 D2 D1 DO
REV7] | REV[S] | REV[S] | REVA4 | REV@ | REVZl | REV] | REV[]
ob ob 1b 1b ob ob ob ob
D[7:0] REV[7:0] : 83#FhRAR

— REV[3:0] : 8RB
— REV[7:4] : BHEERK
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5.5.3.1.2 DEV_ID &#&5

FIEILIR : NPOR
488151 : ik (RD_DEV_ID)

Figure 5-19. DEV_ID &1788%

D7 D6 D5 D4 D3 D2 D1 DO
ID[7] | ID[6] \ ID[5] | ID[4] \ ID[3] | ID[2] \ ID[1] | ID[0]
ob ob ob ob ob ob ob 1b
D[7:0] ID[7:0] : 284 ID

5.5.3.2 BHIRE

5.5.3.2.1 DEV_STAT F1758

MIA{LIR : NPOR, LBIST ZEE#H ¥t
FEIggAE - RiE (RD_DEV_STAT)

Figure 5-20. DEV_STAT &178%

D7 D6 D5 D4 D3 D2 D1 DO
RSV | RSV \ RSV | RSV \ RSV | RSV CANWU_L IGN
Ob ob Ob ob Ob ob X X
D[7:2] RSV

D[1] CANWU_L : 8i7F CAN REEE 4

— RLEBURT2EE T CANWU = IGN B &4 78S BE =4,

— Y@ CANWU, {X WR_CAN_STBY SRS EMH ML FENFE X ESMHREN , ZNEES
D[0] IGN : HiRIERkH IGN BIfl ( 7.5ms & 22ms HR IRk AT E )

— BRCEBRTEEEST CANWU = IGN 5| R4 7T E4REBEN, ZMERRRERT IGN 55 , RN ERRIERKF
IGN & FRBEFEETRHBEAEMERFNEHES,
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55.3.3 H_/HmE

5.5.3.3.1 DEV_CFG1 &#&

#IE{LIR - NPOR
FHIZ55 R ; 32H (RD_DEV_CFG1)
EA (WR_DEV_CFG1), REZHRAET T AELAEBEAERH. EAHREEN SW_LOCK Sw#THHE,

Figure 5-21. DEV_CFG1 F178%

D7 D6 D5 D4 D3 D2 D1 DO

vDD_3 5 SgL | NMASK_VDD1 RSV RSV RSV RSV RSV RSV
_3.5_ UV oV

X ob ob ob ob ob ob ob

D[7] VDD_3_5 SEL : LE#E# VDD3/VDD5 EZFRASML
— £ L@ SEL_VDD3/5 #i A 5| Bl TR
e Ob =5V i&i& ( SEL_VDD3/5 5|t )
e 1b=3.3V RE ( AKRiEH SEL_VDD3/5 5|H) )
o SMRATHEBRTE X LB SEL_VDD3/5 BIMERE
- BRIURRIEN
3 : %15 SAFETY_FUNC_CFG {1 DO [,
D[6] NMASK_VDD1_UV_OV
- BRABERTRES:
o IR VDD1_OV T ENDRV 5IBIRZS
o IHRMM VDD1_UV F¥E NRES 5|BIRAS
- MRENAPARER VODL RERHBERERAIIER FET, M UAERABRIARE (0, B ) .
FoMRENASRFERT VDD RRERS , A EXAEHR LBEEAZEHR4LT2HRER |, TI BBUHFZAMEERN 1.

3 BMEZAIZE R 1, {18 VDD1_SENSE 3IHMIENASRZ |, Z5IMtta LR, 28NE EREH , 18 VDD1_OV RHFLHBF
# , ENDRV B|BIRESTZ &I,
D[5:0] RSV
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5.5.3.3.2 DEV_CFG2 775§

AHRALIR - NPOR
485151 : 2E (RD_DEV_CFG2)
EA (WR_DEV_CFG2), REZHMRATTIEEREBEAEH ., BEAWHRES SW_LOCK R THE,

Figure 5-22. DEV_CFG2 &1785

D7 D6 D5 D4 D3 D2 D1 DO
NMASK_VDD3/ | NMASK_VDD5 | MASK_VBATP | POST_RUN_R
5 OT o7 oV ST RSV RSV RSV RSV
1b 1b Ob Ob Ob Ob Ob Ob

D[7] NMASK_VDD3/5_OT

- HigERN 1 ( BIAE ) BF, VDD3/5 5 VDD6 iRESR LN REHLEA VDD36 RESRF ARG LHEFIRS. RUEIR
EH4rt , &% SAFETY_STAT 1 HFF85Hi&E VDD3/5_OT #r&.

— MEEF, VDD3/5 & VDD6 iaES NS RE4LEA VDD3/5 iaES. 4 VDD3/5 mESKE UV £FA | SHARES N
RS, MBS REHET , HRTE SAFETY_STAT_1 FE85+1i%E VDD3/5_OT #r&,

D[6] NMASK_VDD5_OT

- HigEBH 1 (BIAME ) #f, VDDS RESR LWIREHLEA VDD5 RESRH AR LEZE MRS, RNBSHRELH , 2F
SAFETY_STAT_1 H# & FiRiE&E VDD5_OT #5&,

- YEZE ,;/295 M LEMAH A VODs REBRERA. RNUEISHREHRN , AT SAFETY_STAT_1 FEHHIRE
VDD5_OT #i&.

D[5] MASK_VBATP_OV
- BABRTLES.
- HiRERN 100, 2NENZHFRE VBATP_OV i,
D[4] POST_RUN_RST :
- BANBRTLES.
— WMREEHR 1, WIEFEA IGN_PWRL IhEERT , IGN 5| LN EF S 2 S BEHREEMRS.
D[3:0] RSV ( EUHWRATHARAAE , MEE4IRAH ENDRV fl NRES #i & B EMENE )
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55.4 gStrZ2REFEHFFES

55.4.1 VMON_STAT 1 &8
#RILIR - NPOR

BB HR

Ri (RD_VMON_STAT 1)

Figure 5-23. VMON_STAT 1 18§

D7

D6

D5

D4 D3

D2

D1 DO

VBATP_OV

VBATP_UV

VCP17_OV

VCP12_0OV VCP12_UV

AVDD_VMON_

ERR

BG_ERR2 BG_ERR1

Ob

Ob

Ob

Ob Ob

Ob

Ob Ob

D[7]

D[6]

D[5]

D[4]

D[3]

D[2]

VBATP_OV : VBATP S ERSM

— YHRMB| VBATP TESKEFRERN 1

- MEAEFRHETBEFENEE
VBATP_UV : VBATP X ERESHEL

— YRMEB VBATP REZHZEENR 1

- MRXREFGEFTBEFEWEE
VCP17_OV : VCP17 I ERAA

— YRME| VCP17 TESKHFNZERN 1

- NRSELGTFBEENES
VCP12_OV : VCP12 BERSHA

— YRME VCP12 TESKHFNZERN 1

- NRSELGTFBEENES
VCP12_UV : VCP12 K EREL

— YRMB| VCP12 KEFRMHEER 1

- MRREZHFBEENESR

AVDD_VMON_ERR : BE KNS HRBREERS

- HEEBZERARFEFERMNREN 1.

- MRBREHTBEENESR

D[1]

BG_ERR2 : E#H 2 £iR

- YHEEBRSFNMTEFRIREN 1
- MRBREHTBEEVNESR

D[0]

BG_ERR1 : E#H# 1 iR

- YHEEBREATEFRIREN 1
- MRBREHTBEEVNESR
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55.4.2 VMON_STAT 2 &8

AHRALIR - NPOR
R 4I2515 18 ; 2E (RD_VMON_STAT _2)

Figure 5-24. VMON_STAT 2 &178%

D7 D6 D5 D4 D3 D2 D1 DO
VDD6 OV | VDD6 UV | VDD5 OV | VDD5 UV | VDD3/5 0V | VDD3/5 UV | VDDl OV VDD1 UV
ob ob ob ob ob ob ob ob

D[7] VDD6_OV : VDD6 N ERASHL
— YHME VDD6 TEZMARZEN 1
- MREEXRHTEFEVNES

D[6] VDD6_UV : VDD6 K ERZL
- HKMEF vDD6 KERMTIRER 1
- MRXEXRBTEFEVNES

D[5] VDD5_OV : VDD5 i ERASM
— YHMEF vDD5 FEZMAREEN 1
- MREEXRHTEFENES

D[4] VDD5_UV : VDD5 &K ERZL
- H®ME VvDD5 REZHFIREAR 1.
- MRXEXFBTEFEVNES

i R RBREIRS , BIfE SENS_CTRL 1788+ VDD5 EN (U E25Eth 2Mtk, R VDD5 RESBCEH |, ALY
VDD5 $%E%§HE&#H1RA,M‘IJRE§1¢HT VDD5_UV fiFigER 1.

D[3] VDD3/5_OV : VDD3/5 3 EIRAHL
- 4KMNZE vDD3/5 FESKMHEER 1
- MRSERHFETBFEUNER

D[2] VDD3/5_UV : VDD3/5 R ERAAL
- YKMZB VvDD3/5 RESKMHHEER 1
- MRXEXRHETBFEUNEER

D[1] VDD1_OV :VDD1 dERASNM
- HRMZ vDD1 BERMIHEENR 1
- MRIERHFETBFEUNESR

D[0] VDD1_UV :VDD1 RERZS
- HRMZ VDD RERMIHEENR 1
- MRXEXRHETBFEUNEER
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5.5.4.3 SAFETY_STAT 1 18§

FIEILIR : NPOR

FREIZRI5A ; 2H (RD_SAFETY_STAT 1)

Figure 5-25. SAFETY_STAT 1 %188
D7 D6 D5 D4 D3 D2 D1 DO
VDD5_ILIM | VDD3/5 ILIM | VSOUTL UV | VSOUTL OV | RSV | vsouti oT | vDbD5 OT | VDD _3 5 OT
ob ob ob ob ob ob ob ob

D[7] VDD5_ILIM : VDD5 5 PR &IRAS AL
— @ vDD5 BRBRFIZHFREER 1
- MRERREFGETERFEUES
X ZIRASNALNIE SENS_CTRL FFE8H#Y VDD5_EN {UiRiEHR 1 AN, X VDD5_EN EERE , ZIFHHR 1.
D[6] VDD3/5_ILIM : VDD3 B3R ENRAS AL
— 4@ vDD3 BRBRFIZMFEER 1
- MRERBREAKGETERFEUES
D[5] VSOUT1_UV : R RIERSM
— YRMEF VSOUTL X EZMRHEENR 1
- MREXREXHETEEFEUNEE
D[4] VSOUT1_OV : &R sFREERAN
— YRMEF VSOUTL BEZHFHEENR 1
- MRLEXHFTEEFEEIEE
D[3] RSV
— ZAILABTRE VSOUTL_ILIM i : VSOUTL 4% 288 8 5 B FR BR SR A (v
- EALEHLSIH DIAG_OUT Bl& VSOUTL_CL MEFLIRE ARREREN VSOUTL B EBFRRHIMRA
D[2] VSOUT1_OT : £ R RS HIRANM
- HBH VSOUTL BHRFZHREN 1. REREZN , ZUMASHE VSOUTL RERRIFEARS.
- MREIRKHFETEEFEEUNEE
D[1] VDD5_OT : VDD5 E#IRA{
— YHH VDD5 BRKMHHEERN 1. % NMASK_VDD5_OT {i&EH 1 8t , SRAEHLEA VDD5 }RESSH BI¥ VDD5_EN &
T (SENS_CTRL 1788 ) - % NMASK_VDD5_OT £} 0 &f , IMEHLHF VDD5_OT figEH 1, BEFRRITHMEFHRE.
- MESRKHGETBEENEE
D[0] VDD_3_5_OT : VDD3/5 S #IRA
- 4EH vDD3/5 IRAKMAEEN 1. REZMIRERN 1, ZUBRSE VDD3/6 RESFREZARS.
- MESRKHGETBEENEE
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5.5.4.4 SAFETY_STAT 2 178§

#RILIR : NPOR, LBIST 2 G EFH WAL
P85 - Rik (RD_SAFETY_STAT_2)

Figure 5-26. SAFETY_STAT 2 %1788

D7 D6 D5 D4 D3 D2 D1 DO
S5y - CFG_CRC_ER | t& cpe ERR S5y WD_FAIL_CNT | WD_FAIL_CNT | WD_FAIL_CNT
R [2] (1] [9]
0Ob Ob 0Ob Ob 0Ob 1b 0Ob 1b
D[7:6] RSV

D[5] CFG_CRC_ERR : Z2EEZ 7 CRC SRR
- R2EEHFFHT CRC8 &RHF,
- YZ2EBEFFEEM CRCS itEES SAFETY_CFG HFEHPFMHMN CRCS MMERTER A , ZMUAKREN 1.
— ¥ CRC8 FEEIERTBHFEMNESR,
— ¥ EEPROM CRC {TTLHEIRIIESE ( it CFG_CRC RE\LR MM )
D[4] EE_CRC_ERR : EPROM CRC #iZRAL
— EEPROM W& CRCS8 &%,

— ¥ CRC8 itH{E5 EEPROM DFT HFEF& 7MW CRC8 MHMIETEEE , UL REN 1. YZMIREN 1 HERHL T2
RWORAE , B4 2BERERSRS.
- % CRC8 FEEERFTBHEFENEE,
D[3] RSV
D[2:0] WD_FAIL_CNT[2:0] : EI¥KMitssE
- BUAMER 5, BHAZHFES RSB LANHBIC R ZE,
- BIMAXRRUTHESERM4E AN IER BN S4rEE  HEESRBERE RFE4ER.
- BMMARMITBELTEHEMET 5 725 H ENDRV 5/#,
— R WD_RST_EN {i&&H 1,

EENARYTHRERIITR 7 2B TR EEERESEN B4 (B 7+1 ) R BIIRENK. £ SAFETY_ERR_STAT 75
F, WD_FAIL JRASHIIRE R 1 ( £ SAFETY_ERR_STAT F#F85+ WD_FAIL 8B HR 1) .
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5.5.4.5 SAFETY_STAT 3 H178%
LR - NPOR
#HIBFER : Rk (RD_SAFETY_STAT 3)
Figure 5-27. SAFETY_STAT 3 &18%
D7 D6 D5 D4 D3 D2 D1 DO
RSV | RSV | NRES_ERR | LBIST ERR | ABIST_ERR | ABIST ERR | LBIST RUN | ABIST RUN
ob ob ob ob ob ob ob ob

D[7:6] RSV
D[5] NRES_ERR : E#iREARS

- ??é:ﬂl?lS_RES_MON SIREIMA | MM E NRES BI@HSEF S NRES BIM@ A EEKETL 2 AFEFRTERE RN |, &
;zuliﬂﬁlﬂoRC ERFEEBFE , FEEKFRSAREHOPERE (120us BEE ) |, EAREEEREN 1, E4EBURT 5N
A& RC S ANEREVZ LA AT F o
- MEBEFEEE, WES,
— SAFETY_FUNC_CFG 1785 H# DIS_NRES_MON L REZEREB LS BN EIRBERELZ SRS,
D[4] LBIST_ERR : 2% BIST (LBIST) fHiRMRA&N
— ¥ LBIST AMBHZAIRER 1
- ELBISTIETER ( X&) 2EES.
— X LBIST_RUN {z3 0 BB,
D[3] ABIST_ERR : #1#l BIST (ABIST) SRR
— H ABIST AMAHZMIZRER 1. WRZMIZEEN 1 HESFHLTIOEMRES , WEHLERERZSRES.
— 7£ ABIST E1TER ( T ) 2FES
— X ABIST_RUN I} 0 ( ABIST K#E&1T ) BHEM
D[2] ABIST_ERR : &1l BIST (ABIST) 5z ( 5 D3 HHE )
— H ABIST AMAHZMIZRER 1. WRZMIZEEN 1 HEHFHLTOHRES , WEHLERERZSRS.
— 7£ ABIST E1TER ( T ) 2FES
— X ABIST_RUN I} 0 ( ABIST K#E&1T ) BHEM
D[1] LBIST_RUN : iZ% BIST (LBIST) E1TRASML
- ¥ LBIST EETHZMIRENRN 1.
- ¥ LBIST REEZTHHEE,
D[0] ABIST_RUN : ##l BIST (ABIST) E1TIRASL
- 3 ABIST BETHIZIIREN 1.
— ¥ ABIST REZTHIEE,
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5.5.4.6 SAFETY_STAT 4 178§

#RILIR : NPOR, LBIST 2 G EFH WAL
P85 - Rik (RD_SAFETY_STAT_4)

Figure 5-28. SAFETY_STAT 4 F1F&5

D7 D6 D5 D4 D3 D2 D1 DO
SPI_ERRI[1] SPI_ERR[0] LOCLK RSV MCU_ERR WD_ERR ENDRV_ERR TR'MNTSER—V
Ob 0b Ob 0b Ob 0b Ob 0Ob
D[7:6] SPI_ERR[1:0] : SPI f5iR R
00b = &R

01b = SPI SDO ##&i% ( SDO #i i R ITEe)
MEBEER—4 SPI B EA &4 SPI SDO iR 2 —4 SPI 4412 , I SPI_ERR[1:0] 14 &R 01b , B} SPI SDO fEizE
BREMNEER.
10b = R 8§
11b = SPI £5i% , B1& SPI MB T, SPI EMAMNEAT 16, SPI EHAGTRENDR SPI FHEBHRNTHTTRRER
— f£ SPIERIARIREMEEH RN SPI MZEET.

¥ GRTE SPI MiE MRS AE MCU 41 ( S 3 SPI WENT ) , MXLE SPI FRRBNTL&ER , MERECEMN L—
AN SPI MRIFMEFRE , BRI K E SPI EEIAE

D[5] LOCLK : R B &hie MR AL
- HRMBRDNMHHENHA |, ERETHK ABIST Z/5HH
— EARIB NPOR 2 E/EEHIE AR ERR (7£ ABIST Z2f5)
D[4] RSV
D[3] MCU_ERR : MCU X5 5 %1288 (MCU ESM) R3S
— 3 MCU ESM ¥## /5 Art , 2R MCU ESM #3R7E ERROR/WDI 5l LM EEIR , WZELEREN 1.
— ZfIX SAFETY_ERR_STAT FF& 1 ERROR_PIN_FAIL fI# {TH &
D[2] WD_ERR : B THEIRRAML
— ¥ WD _RST_EN { ( SAFETY_FUNC_CFG $#{z 3 ) i&EN 1 &Y,

1£ WD_FAIL_CNT[2:0] it BERAR B 7 2R TR REERERENSH (A 7+1 ) o, ZNKRERN 1, WREZHIRSER ,
HRREA L.

— Z{IX SAFETY_ERR_STAT FEZE8HH WD_FAIL U#{TE K
D[1] ENDRV_ERR : BRAEKzIE54E1R

- Z#NE ENDRV 5| Mi%i 5 ENDRV i AR BFET EEER M ZMAIREN 1. WRAR RC EERERTRL , FHK
TRERLARIERORRSE (32us BAME ) |, SARETREN 1, EABURT Z5IMANE RC ARMEIIZVHEF.

- WRHEFEEFE, WES.

D[0] TRIM_ERR_VMON : VMON B&4IRRSH
— HRNBIFCE e E SRR AEERNZARER 1.
- EARE NPOR ZEARBEFBEEMNES,
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5.5.4.7 SAFETY_STAT 5 &H178%

MRLIR - POR, LBIST Z/GE#H A1
85 - Rik (RD_SAFETY_STAT_5)

Figure 5-29. SAFETY_STAT 5 #1588

D7 D6 D5 D4 D3 D2 D1 DO
RSV | RSV | RSV | RSV | RSV | FsMi2l | Fsmiy | Fsm[o]
Ob 0b Ob 0b Ob 0b 1b 1b
D[2:0] FSM[2:0] : HBIESHFIRA

—RERHBIESHHIRAS (£ NPOR = LBIST REH MBI 2T , N ENEH IR Y BISBERS )
o fFHLIRA : 00h
e EIRZS : 03h
o IZHIIRF 1 07h
SEBNIRA : 05h
o ZLIRES 1 04h

55.4.8 SAFETY_ERR_CFG H#E8%

#IHRLIR - NPOR
FRHI255A : 2H (RD_SAFETY_ERR_CFG)
EA (WR_SAFETY_ERR_CFG), NEVUHRAST T I XEBEAEH . EAHRIEN SW_LOCK &}

1THIE,
Figure 5-30. 1785

D7 D6 D5 D4 D3 D2 D1 DO

SAFE_LOCK_T | SAFE_LOCK_T | SAFE_LOCK_T | SAFE_LOCK_T
SAF[E]—TO SAF[E]—TO SAF['S]—TO HR HR HR HR CFG_LOCK

[3] [2] [1] [9]

ob ob ob ob ob ob ob ob

D[7:5] SAFE_TO[2:0] : Z&RABHEE

- RE2RBSHLENAEFNERS , LENEEN MCU £(E RSRHERF.
— RERTIFEERTE = (2 x SAFE_TO[2:0] + 1) x 22ms,

- BiEigatiER 22ms,

- BKiSEntER 330ms,

— 22ms FEEHEEE 5% WHEE (KRB 4MHz AE RS SR )

D[4:1] SAFE_LOCK_THR[3:0]
— fMERZRHH DEV_ERR_CNT[3:.0] HERENBHELZLRETHE , MELRBRERSRSENSH
— % NO_SAFE_TO ¥ ( SAFETY_FUNC CFG HFEFsu 7)i8BHN 1 /5 :
e ¥ DEV_ERR_CNT[3:0] < SAFE_LOCK_THR[3:0] + 1 B} , AR &RATNE RSN R 2R BT et @@
SAFE_TO[2:0] LR E# 1T#EHl. TERSENBFENBENITTESERN (SAFE_TO[2:0] x 2 + 1) x 22ms,
e ¥ DEV_ERR_CNT[3:0] it #8815 2] SAFE_LOCK_THRI[3:0] + 1 HF , B ASREFHE ER WS,
— ¥ NO_SAFE_TO {u ( SAFETY_FUNC_CFG &E#788{u 7 ) BEE :
e % DEV_ERR_CNT[3:0] < SAFE_LOCK_THR[3:0] + 1 B} , MR RSN E R SH B AT #RAT HET SAFE_TO[2:0] 71’
Bt TS, AR RIS BT E A AN (SAFE_TO[2:0] x 2 + 1) x 22ms,
e ¥ DEV_ERR_CNT[3:0] it# 855 %| SAFE_LOCK_THR[3:0] + 1 B} , B34 &7 680ms BHREE RS
- EEXBERHRRITER , FTEUATEADEET.
— 0000b RBRERIANEE , EFS 1111b RBEHRNNR . XAMIEEEH AT URER/NHE,
D[0] CFG_LOCK
- HESEMEHEE,
- YgER 18, TEBEE SPIWR HRAEHFFEAR.
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5.5.4.9 SAFETY_BIST _CTRL #1788

AHRALIR - NPOR
FREIZS5 A ; i2H (RD_SAFETY_BIST_CTRL)

E A (WR_SAFETY_BIST_CTRL), BEAIGRIEE SW_LOCK i HH# THE,

Figure 5-31. SAFETY_BIST_CTRL &1F&%

D7 D6 D5 D4 D3 D2 D1 DO
BIST_DEG_CN | BIST_DEG_CN | AUTO_BIST_DI EE_CRC_CHK RSV LBIST_EN ABIST_EN ABIST_EN
T[1] T[O] S
0Ob 0b 0Ob 0b 0Ob 0b 0Ob 0b
D[7:6] BIST_DEG_CNT[1:0] : &3 ABIST Hi A A9 R UE Rk 8 K 88 i L att i) iRk B

— B EREIEA R4 W1 B R I R R BROF R BRI 4R A il
— SYFENR 15us ( ZRMEER 15us , RKIRE R 60us ) : bist_deglitch = (BIST_DEG_CNT[1:0] + 1) x 15us,
— 15us RRIEEER 5% WEE ( kB 4MHz REIRHER ) o
— TESEFRASTIEIT ABIST B, TI BURUFHEE A ZFERREKOPETE,
D[5] AUTO_BIST_DIS
- ZREEHRXEHBENCE, FHRRSREH A RS ENE RS EIRE 2 RS HIAITH B3 BIST.
- HiEBER 18, RNITEZ BIST 21T , BEENFIIRS LEEH B3 BIST BT
D[4] EE_CRC_CHK : EfTit# EEPROM CRC8
— Z{uiE# EEPROM CRCS8 R IhAE
- HiRENRN 1 8%, 2EHF N EEPROM WA , HEEFHITHE CRC8 }5 EEPROM DFT HEFsSR FHNTHERTHR.
X NFEANLBEH , 2EFMNE EEPROM RBEHEFITEH CRCS,
- BRIRSEN SAFETY_STAT 2 HESHFFHM 4 #HITRE,
D[3] RSV, AIXAWE , &E¥WE
D[2] LBIST_EN: M LBIST i&1T
— Z{#EE LBIST 21T ( EIE1T ABIST ) o
- BRIRSEN SAFETY_STAT 3 FHFE5HH) D1 M D4 {175,

— LBIST_EN {4 DIAG_EXIT_MASK 1T, ZHRZSEE T HE{IE LBIST Z/THEF L, £ LBIST TR 2ZfE , et it 5Es
MNERENESEITR, EREESHIRS , XE LBIST TR/ DIAG_EXIT_MASK fIigER 1. X FMEZERSZESIRAS
KIF:# , DIAG_EXIT IR ER 1o

D[1] ABIST_EN: j2f ABIST =47 ( & D[0] #@ )

— ZfrEHIER UV, oV Ml LOC BIST &17.

- BRRAIBEE SAFETY_STAT 3 F#F85+ /M DO, D2 fl D3 fuLAK SAFETY_STAT4 H1F35 /Y D5 1T,
D[0] ABIST _EN : S FR#&#l BIST 11T ( & D[1] #8[E )

— ZfrEHIER UV, oV Ml LOC BIST &17.

- BRRAIBEIE SAFETY_STAT 3 F#F85+ /M DO, D2 fl D3 fuLAK SAFETY_STAT4 H1F35 /) D5 1T,
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5.5.4.10 SAFETY_CHECK_CTRL 1785

LR - NPOR, LBIST 2 G EFH MR

FREIZ25R ; 2H (RD_SAFETY_CHECK_CTRL)

E A (WR_SAFETY_CHECK_CTRL),

Figure 5-32. SAFETY_CHECK_CTRL #1785

D7 D6 D5 D4 D3 D2 D1 DO
CFG_CRC_EN RSV ENABLE_DRV RSV RSV NO_ERROR D'AGKEE'T—M DIAG_EXIT

Ob Ob Ob 1b Ob 1b Ob Ob

D[7] CFG_CRC_EN
- ZUBRHREHXNBRUEESTFRE A CRC8 R,
- HEEN I, 2HNFERHEESTFERITE CRC8 5 SAFETY_CFG_CRC #EF8*F#M CRC8 E# TR,
- TIENEERBENSMGERE , ASEH SAFTY_CFG_CRC &F1788 , B ZMEERN 1.
- UTHEHEZIRYF
eSAFETY_FUNC_CFG H1F8
eDEV_REV ( 88#FhR7 ) HEF88
eSAFETY_PWD_THR_CFG #F8%
eSAFETY_ERR_CFG #1785
eWD_TOKEN_CFG #1788
eWD_WIN1_CFG #1788
eWD_WIN2_CFG #1788
eSAFETY_ERR_PWM_L F1F8
eDEV_CFG2 1788
eDEV_CFG1 #7788 (X D6 { )
D[6] RSV, AEHEAE , MEEHFIRAZR ENDRV F NRES #i &G &
D[5] ENABLE_DRV
— %l ENDRV WM E M.
- BRTEZMIEENR 1 25, BEITRARITHRESTUE R R TERINTTHE 5 FE6S A ENDRV fit.
D[4:3] RSV, WiEHEAE , MEEHFIRAZR ENDRV M NRES #i &G &
D[2] NO_ERROR
— Z{I/5F ERROR/WDI 5|BIKI MCU ESM ¥, BHE , MCU ESM 2R N B RIS MBS RARRERZ SRS,
e0b = MCU ESM E i 3 B ERROR/WDI 5IfIZ B, EEHRITRAUZNKELXSHEHERERERS , EUMRSTR
MENHEF2SBERERSRS.
elb = MCU ESM kg ¥ B ERROR/WDI 5IMFZHE , FHRSTHHERLSBHRETERE,
— W% NO_ERROR =0 ( MCU ESM 5/ ) B4 2 B -
o HI SAFETY_ERR_STAT 12+ # ERROR_PIN_FAIL JRZSL,
e 2iZE SAFETY_STAT_4 HFFEHHH MCU_ERR RSN,
D[1] DIAG_EXIT_MASK
— EFIMZHRSIRE,
- RRBREVIHRABHE4RBREIRE DIAG_EXIT 7 , ¥iZMREN 1 8, FEANLERSER,
- BN HRARENTRERZDRE  FEEDEEX THERE.
D[0] DIAG_EXIT
— EFIMIZHTRZSIR H M AES RS
— HigEN 1} H DIAG_EXIT_MASK {5 0 it , S8 & MR SRR BF RS,
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5.5.4.11 SAFETY_FUNC_CFG &H1z2%

AHRALIR - NPOR
FREIZRI5A ; 52H (RD_SAFETY_FUNC_CFG)
EA (WR_SAFETY_FUNC_CFG)o REVUMMRESTF e XREBAEH . EAHRET SW_LOCK @wH

BHITHE,
Figure 5-33. SAFETY_FUNC_CFG &1£8%
D7 D6 D5 D4 D3 D2 D1 DO
NO_SAFE_TO | ERROR_CFG WD_CFG IGN_PWRL WD_RST_EN D'S—'\(')Ff\IES—M RSV VDD_3 5 SEL
1b Ob Ob Ob Ob 1b Ob X

D[7] NO_SAFE_TO
- BHRSRSEREENEANEA,
- HREAN 10 R2RSENEM. % DEV_ERR_CNT[3:0] it #8815 %] SAFE_LOCK_THR[3:0] + 1 EF , st &E T 2R

BSTREHE .
- BB R2RBENB M. % DEV_ERR_CNT[3:0] it#88i% 2] SAFE_LOCK_THR[3:0] + 1 {ERY , B8#F £ 7E 680ms %k
mEEMRT.

D[6] ERROR_CFG : MCU ESM &t&{I

- BTN 2%EE PWMER ( TR # R ) . T ERROR/WDI 5| YK 8B 575 8 454 at Al
SAFETY_ERR_PWM_H  SAFETY_ERR_PWM_L FFea# 17124 ( i 315 FSection 5.5.4.13FSection 5.5.4.14 ) ,

- HiREN 18 : £%#F TMS570 X, ERROR 5|H{X B FHFL&tEHEER SAFETY_ERR_PWM_L FFsR#HTIRE.
— M SAFETY_CHECK_CTRL #7#2## NO_ERROR {iI3¥/5 fi MCU ESM I#é.
D[5] WD_CFG : &I 1fhacEE
- HEEN : sREN (BIAER ) - BE ERROR/WDI 5| A B ALK,
- HRER 18 : QRA B - BHE SPI MABITANE.
D[4] IGN_PWRL : RAFFxeBRBFEHI
- BRRAFXBRYENEA.
3 NHEBMAT 2RI S REE BUE AL
- HFTH ;£ IGN 5IHAFRBFENERT , S84 ABFHVIRS. B CANWU BHERR.
- HiEBER 18t IGN SIHIATEELMNIE , BR4RE LBRE,
D[3] WD_RST_EN
— 1b= HNBEF AW ER (WD_FAIL_CNT[2:0] it# &2t 7+1 ) B AIE RSN,
— Ob ( BIANE ) = HRNBIFIMHES M (WD_FAIL_CNT[2:0] ItHRESERiTE7 + 1) ZHIAS MR R,
D[2] DIS_NRES_MON
- ﬁéﬁEfEEFéFE;}fWﬁﬁT , NRES 5|l LiEEI 885 NRES 5|l H B BmRSZ AN ERLSBEREZLRBHELERE
M o
— HGER 1 ( BIARE ) i . 2B TFIEE NRES 5|#EF 5 NRES REEFRA[ BN ZRMERRSHER. (RARS)E: @
RMEEE NRES 5|H18F5 NRES BEB|RBZAMER , MHLIRE NRES_ERR i,
D[1] RSV, ZEZWRATARAEWNE , X 4RASR ENDRV 1 NRES #i & BT
D[0] VDD_3 5 SEL : LHAE# VDD3/VDD5 i&F R
— LB SEL_VDD3/5 #i A 5| BT RN BiIE,
e0b =5V i&f& ( SEL_VDD3/5 5|l )
elb = 3.3V RE ( RiE#: SEL_VDD3/5 5|H) )
o EMUAB THEBURF IR L8t SEL_VDD3/5 5IBIHIRAS
- ZRRRIEMN,
3 . %y 5 DEV_CFG1 {u D7 [,
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5.5.4.12 SAFETY_ERR_STAT #1788

AHRALIR - NPOR
PRHI85 1 : i2ER (RD_SAFETY_ERR_STAT)
E A (WR_SAFETY_ERR_STAT), REVHIRS TF A REEAEH . EAFRET SW_LOCK if

1THIE.
Figure 5-34. SAFETY_ERR_STAT #1785
D7 D6 D5 D4 D3 D2 D1 DO
ERROR_PIN_F DEV_ERR_CN | DEV_ERR_CN | DEV_ERR_CN | DEV_ERR_CN
RSV RSV AlL WD_FAIL T[3] 2] T[] TI0]
Ob Ob Ob Ob Ob Ob Ob Ob
D[7:6] RSV

D[5] ERROR_PIN_FAIL

— X% NO_ERROR =0 ( SAFETY_CHECK_CTRL 788 ## D2 {1 ) % , 27 MCU ESM #3R#E ERROR/WDI %IH*IU:&JHJ‘IJ
BEERHE BN 1. MR FESRASHE NO_ERROR = 0 B | BHAER ERROR_PIN_FAIL 118 EH 1 it AR ERE
MRESHRSEN |, HERER 1.

- BEfEA SPI BZMEA 0 #ITER , REENSHHEES. F  £LWRAT , ETLAEZNEA 1, FHIEER 1 FiF4£
§952 4 4 B 57 ERROR/WDI 2| B _E# U B8 FEAR ),

D[4] WD_FAIL

— % WD_RST_EN { ( SAFETY_FUNC_CFG 9z 3 ) RER 1 b , EHITARKIT BB U 7 2ETRREFERSH
(BP7+1)8F, ZNUSRERN 1. WREDEHRSEN , H2RER 1,

- HEMARRRRNT 7 WEIEA SPI AIZUEA 0 #1T /ﬁﬁ? FEENEHBRBES, F  TUMRST , ETEEM
EALl, BERHUKERSHFHREN 1 2SBRBRETERS

D[3:0] DEV_ERR_CNT[3:0]
- REIHWSHE4ERITH
- B SPIWR ARI#FTEE , BNRIZEHER,

5.5.4.13 SAFETY_ERR_PWM_H 185

AIHHRLIR - NPOR
#EIEg5R ; 2E (RD_SAFETY_ERR_PWM_H)
EA (WR_SAFETY_ERR_PWM_H), (XEZHRET T HIELEBEAEH. BEAHEEY SW_LOCK @

SHITHE,
Figure 5-35. SAFETY_ERR_PWM_H #1788
D7 D6 D5 D4 D3 D2 D1 DO
PWMH7] | PWMH[E] | PWMH[S] | PWMH4] | PWMHE] | PWMH[2] | PWMH[] | PWMHIO]
1b ob 1b ob 1b ob ob ob

D[7:0] PWMH[7:0] : PWM # X T ERROR/WDI 3|} &8 M ERIFLERT A ( D PERA 15us )
— PRHITUERR S TR BRI E (2 PER 15ps)
£ FEquation 17 MEquation 18 it H & BFHPFENHE towm_ nicn WR/MEMBZAE,
(15pus RRIEEER 5% WEE , KR8 4MHz AEBIRHER )
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5.5.4.14 SAFETY_ERR_PWM_L #7188

AHRALIR - NPOR
FREIZRI5A ; 2H (RD_SAFETY_ERR_PWM_L)
EA (WR_SAFETY_ERR_PWM_L), REZVHREST T AERXEBEAEH . BEAHREY SW_LOCK @

HATHE
Figure 5-36. SAFETY_ERR_PWM_L #1788
D7 D6 D5 D4 D3 D2 D1 DO
PWwMLI7] | PwmLle] | PwMLs] | PWML[4] | PwMLE] | PWMLZ] | PWML] | PWML[0]
ob ob 1b 1b 1b 1b ob 1b

D[7:0] PWML[7:0] : ERROR/WDI 3| B &K B3 4L at (8]
- EFTRBEBTHBRELERE,

¥ ERR_CFG fu}y 0 (4&4F PWM X ) & : PWM KB/ BRIFLERTE ( 2 PERH 15ps )
EFHEquation 19 *l]Equation 20 5Ei+§1ﬁ%$ﬂi<?¢ﬁé§ﬂﬂlﬂ tPWM_LOW E’J%’J‘ﬁ*ﬂ%kﬁo
(15us BRIEHEER 5% MBE , kKA 4aMHz AEFIRHES )

¥ ERR_CFG {i%&BF 1 ( TMS570 # ) B : HiREEBEFIFLEATA ( DPEERA 5Sus )
fEFEquation 15 FEquation 16 it K ®B FiELEaT A trmss70_Low H&/MEME&KE,
(5us RRIEEESR 5% WREE , KB 4MHz AEBIRH SR )

5.5.4.15 SAFETY_PWD_ THR_CFG H#F8%

#IHRLIR - NPOR
#EIEgFR - 5EL (RD_SAFETY_PWD_THR_CFG)
EA (WR_SAFETY_PWD_THR_CFG), XEZHMRAET T IRELXEBAEH ., BEAHMEET SW_LOCK

mEHITHE,
Figure 5-37. SAFETY_PWD_THR_CFG #1588
D7 D6 D5 D4 D3 D2 D1 DO
RSV | RSV \ RSV | RSV | PWD_THR[3] | PWD_THR[2] | PWD_THR[1] | PWD_THR[0]
ob ob ob ob 1b 1b 1b 1b
D[7:4] RSV

D[3:0] PWD_THR[3:0] : AT Fes B4R IR T BRI BE
— ¥ DEV_ERR_CNTI[3:0] it%k&%
KEEENRER | BBEAMES,

- BEREREFHRES ignition BHFEHRE.

5.5.4.16 SAFETY_CFG_CRC B1758

#IERLIR - NPOR
5|85 : E (RD_SAFETY_CFG_CRC)
EA (WR_SAFETY_CFG_CRC), REVZHMRBSTF ARREEAEH . EAHEEST SW_LOCK @i

FHE.
Figure 5-38. SAFETY_CFG_CRC %1788
D7 D6 D5 D4 D3 D2 D1 DO
CFG_CRC[7] | CFG_CRC[6] | CFG CRC[5] | CFG_CRC[4] | CFG_CRC[3] | CFG CRC[2] | CFG CRC[l] | CFG_CRC[0]
ob ob ob 1b ob ob ob ob

D[7:0] CFG_CRCI[7:0] : ®4£HBEZHF8H CRC8 &
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5.5.4.17 U
5.5.4.17.1 DIAG_CFG_CTRL FF#§
FMIBILIR : NPOR, LBIST 2@ EF AL
FR&IZR15A ; i=H (RD_DIAG_CFG_CTRL)
E A (WR_DIAG_CFG_CTRL)
Figure 5-39. DIAG_CFG_CTRL &8
D7 D6 D5 D4 D3 D2 D1 DO
MUX EN | SPI.SDO | MUX OUT | INT CON[2] | INT CON[1] | INT CON[0] | MUX _CFG[1] | MUX CFG[0]
Ob Ob Ob Ob Ob Ob Ob Ob
D[7] MUX_EN: BRZHZREMASRHE
Ob=2H (=%&)
1b = {8
D[6] SPI_SDO : ATEEEN XS SPI_SDO # &R
ERE SDO UHT , HEAUTFS :
eMUX_CFG[1:0] BiEHHH7 01b ( HiFLREARER )
oSPINCS AR FESHF
oSDO BIBIEIRAH SPI_SDO {uit 1754l
D[5] MUX_OUT : ¥ Hi% &8 f s RS s
3 ;% MUX_CFG {ui&i&) 00b 3 B MUX_EN /8B H 1 &
D[4:2] INT_CONI[2:0] : 854 BN = & B fu
000b = F5EB BN
001b = LM %8 %M H EWEFMN ERR B AR
010b = FEZ T L% 8 8 H L MEREIH SPI_NCS I ARS
011b = EL WIS E S H LMERRK SPI_SDI MARS
100b = EZ IS A EWEFN SPI_SCLK ¥ A
101b = F&EMA
110b = F&EMA
111b = FEMA
D[1:0] MUX_CFG[1:0] : L #iZ S FSEHE
00b = ZXREASRM L E MUX_OUT {u ( DIAG_CFG_CTRL FF88H 11 5) 24l
Olb = BFZHREMABIER
10b = L ZHEE HBER
11b = BHEEER (AASIHEENR )
5.5.4.17.2 DIAG_MUX_SEL &7F#9
FBILIR : NPOR, LBIST 2@ EfH AL
FREIBRIA ; iEE (RD_DIAG_MUX_SEL)
E A (WR_DIAG_MUX_SEL)
Figure 5-40. DIAG_MUX_SEL 188
D7 D6 D5 D4 D3 D2 D1 DO
MUX_SEL[7] | MUX_SEL[6] | MUX SEL[5] | MUX_ SEL[4] | MUX SEL[3] | MUX SEL[2] | MUX SEL[1] | MUX_ SEL[0]
Ob Ob Ob Ob Ob Ob Ob Ob

D[7:0] MUX_SEL[7:0] : P HiZixE ASREEILEE
i ZRERAFBERIVAT DIAG_CFG_CTRL HFF8 %M MUX_CFG[1:0] 1% & ( i§Z @ Section 5.5.4.17.1) o
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5.5.5 &H[1Mith15§

55.5.1 WD_TOKEN_FDBK &H#F8%

IBILIRE : NPOR
FREIZRI5A ; 52H (RD_WD_TOKEN_FDBK)
EA (WR_WD _TOKEN_FDBK), REZKIRS TFT IRELAEEAEH . EABEET SW_LOCK @Hi

THE
Figure 5-41. WD_TOKEN_FDBK & 1z8%
D7 D6 D5 D4 D3 D2 D1 DO
FDBK[3] FDBK[2] FDBK[1] FDBK[O] TOKENﬁSEED[ TOKENzTSEED[ TOKENﬁSEED[ TOKEI\éTSEED[
0Ob Ob 0Ob Ob 0Ob Ob 0Ob Ob

D[7:4] FDBK[3:0] : EI' 1 ( Sk ) FSM RIRE BN
— FDBK [3:0] fZ#2HlE M EEM SR A X ESTMA S
- ZEHEE-RIEREE (£ 161 ) , EERFIIHFAES FDBK[3:0] it TR
— FDBK[3:2] %] QA R THEITHREE ( Tk ) £/,
— FDBK[2:1] BH A TEIIMEIBR ( Sk ) £5H LFSR BLE,
— FDBK[0] RSV
D[3:0] TOKEN_SEED[3:0] : EMAGEMFE , ATER—4AFAE (TE)

- REEEZLHRAET (EN2E ) EFNRLCETRMZEH MCU EFfSEfMFE. K TOKEN_SEED[3:.0] BEE#TE —MNE
RSB HARS KR (AUTO _BIST DIS = 1) ZlG4ER.

- AT Q&A B,

5552 WD_WIN1_CFG &8

LR - NPOR

&SRR ; i=H (RD_WD_WIN1_CFG)

EA (WR_WD_WIN1_CFG)e REVHIRS TFAIEREBEAEH. EAFRET SW_LOCK #1748
Eo

Figure 5-42. WD_WIN1_CFG &85

D7 D6 D5 D4 D3 D2 D1 DO
RSV | Rr1e] | Rrusp | R4 | R | RTM2 | RTUy | RO
ob 1b 1b 1b 1b 1b 1b 1b
D[7] RSV

D[6:0] RT[6:0] : B THE D 1 FL&FENEE
— EiHE ty HRBRNS/MEMNZKE , FSFEquation 1 FEquation 2,

5.5.5.3 WD_WIN2_CFG F1Fs%

#IR{LIR - NPOR

R 4I8515 1 ; EE (RD_WD_WIN2_CFG)

EA (WR_WD_WIN2_CFG). REVHTRAT T TR XEBAEH . EAHRIEY SW_LOCK #1741
Eo

Figure 5-43. WD_WIN2_CFG 1285

D7 D6 D5 D4 D3 D2 D1 DO
RSV | RSV \ RSV | Rl | rRwizl | rwl | Rw | Rwo
ob ob ob 1b 1b ob ob ob
D[7:5] RSV

D[4:0] RW[4:0] : B THE D 2 FLEENRE
- EitHE tyne NAIBRNS/NMEFMZRAE , HSREquation 3 FMEquation 4,
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55.5.4 WD _TOKEN_VALUE #1285

#RILIR : NPOR, LBIST 2 G EFH WAL

#EIgFER : Rk (RD_WD_TOKEN_VALUE)

Figure 5-44. WD_TOKEN_VALUE #1785
D7 D6 D5 D4 D3 D2 D1 DO
WD_FAIL_TH | RSV \ RSV | RSV | TOKEN[@B] | TOKENPZ] | TOKEN[ | TOKEN[]
1b 0Ob ob 0Ob ob 0Ob ob 0Ob

D[7] WD_FAIL_TH
— YENRAEARTHEIEEIH 5 HES ( SAFETY_STAT 2 FEFE5F 8 WD_FAIL_CNT[2:0] 1 ) BH&E R 1.
— YEMRARBUTEEERNTF 5 91Tk ( SAFETY_STAT 2 FF83HH WD_FAIL_CNT[2:0] fX ) BHES,
D[6:4] RSV
D[3:0] TOKEN[3:0] : EI¥EE ( £ )
- MCU HJUE ( RitE ) HAIRE (S ) , REREBHRNEFT.
- AT QA X,

55.5.5 WD_STATUS HF1#Z8%

LR - NPOR, LBIST 2 G EH MR
FREIZRI5R : RiE (RD_WD_STATUS)

Figure 5-45. WD_STATUS &1#8%

D7 D6 D5 D4 D3 D2 D1 DO
WD_ANSW_C | WD_ANSW _C
NT NT ANSWER_ERR | WP-WRONG_ | \ys crg cHG| SEQ ERR TIME_ouT | ANSWER_EAR
- CFG _CFG_ - - LY
(1] [0]
1b 1b ob ob ob ob ob ob

D[7:6] WD_ANSW_CNT[1:0] : H& & IMBZ it
- AT Q&A &=,
D[5] ANSWER_ERR: ATERBIRHAE x ZTHENRERRSAM ( LAIFRA TOKEN_ERR )
— —BRN% x F1 (WD_TOKEN_RESPx) FIEH , ZAMIENEEN 1. MRRENEBXERREFEVAFIINITE | &5
FLFER. ZNTAERTT SPHEEEDER.
- AT Q&A #E=,
D[4] WD_WRONG_CFG
— ¥ WD_WIN1_CFG 5 WD_WIN2_CFG {i&&J 00h FH&EH 1.
D[3] WD_CFG_CHG : &I 1 & % 3URAS
— ¥ WD_WIN1_CFG 5 WD_WIN2_CFG REBE®RZIREN 1, ZNUEFHE1AFIINTFHRER.
D[2] SEQ_ERR: {F—RZFT4EiR
- FHEHRINEHER,
- AT Q&A #E=,
D[1] TIME_OUT : EERIAFIAREREF IASH (MRIOIEE x F7 ) (BHBH)
EMEER (BARR ) T WRERTAFSIHEKRE ERROR/WDI 51 Ll EIME |, MRER 1.
- £ QA RRT  MREFNFIHEHERINNE x FHHDS TN, MRER 1.
- EHRETHTE MCU NFSSEHEINHERRS.

- B SPIREUARBET  AEMARFEH ATREMF 2EET , IESNEHHAES. X EUWHRET , ETRERAE
Al, BRRER 1 FAF-EMNBRERYMESE ERROR/WDI 5| B L1 F# AR,

D[0] ANSWER_EARLY : & x FTERBARRAME AR ( LABIFRHR TOKEN_EARLY )
- MREBEQ 1 HRBRENMNEFTREED 1 PREME , WHRER 1.
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55.5.6 WD _ANSWER #178%

AEILIR{ : NPOR
EIZRIBR : RE (WR_WD_ANSWER)

Figure 5-46. WD_ANSWER 1785

D7 D6 D5 D4 D3 D2 D1 DO
WD_ANSW[7] | WD_ANSW[6] | wD_ANSW[5] | wD_ANSW[4] | wD_ANSW[3] | WD_ANSW[2] | wD_ANSW[1] | wD_ANSW[0]
ob ob ob ob ob ob ob ob

D[7:0] WD_ANSWI[7:0] : N&F
— BRNEFTHEMAEE , SR Section 5.4.15.4,
- AT Q&A #=,

55.6 fEREHBER

55.6.1 SENS_CTRL EF1Fs2%

#IHRALIR - NPOR
FREIZ55A ; 2E (RD_SENS_CTRL)
E A (WR_SENS_CTRL)

Figure 5-47. SENS_CTRL #1788

D7 D6 D5 D4 D3 D2 D1 DO
RSV RSV RSV VDD5_EN RSV RSV RSV VSOUT1_EN
Ob Ob Ob 1b Ob Ob Ob Ob
D[7:5] RSV

D[4] VDD5_EN : fiREE , W VvDD5 REZRARMA.
— ZMERINEEN 1, HBEEA4E VDD5 I RIERETERR ( B SAFETY_STAT1 1285+ 8 VDD5_OT i D1 7R ) o
5% : VDD5 FaESSEEAAt , VDD5_ILIM i ( SAFETY_STAT 1 S8 D7 2 ) iREH 1, #ERE VvDD5 mESEA (H
VDD5_EN ¥ 0) , ZUBRIFIEERN 1. T3, vDD5_OV H VDD5_UV fu £k BR VDD5 R ER EHE ESRXERER.
D[3:1] RSV
D[0] VSOUTIL_EN : &R sRMEEY ((FFRMIZEN 1 TBH VSOUTL &£ RERHIF )
- ENERINES , 4PH MCUREN 1 FEEEA VSOUTL B8R ER. MRALE VSOUTL IHRER ( B SAFETY_STATL I2&
B2 VSOUT1_OT 2 D2 #§7R ) , VSOUTL RRESRNEM , H# BEZ (VSOUTL_EN) £FE. & VSOUTL &ESFHRFHT
BERTEBEEN , XAEFBH VSOUTL £ BERHIR,
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6 MNAMXI

NOTE
RT MR BoNEEFET T A48E , TI T EREEBUENTEY, FFRNATEE TI
AHREBERTENA, BFNBIEANSERITREEGRY , BRI SIEE.

6.1 NAEE

TPS65381-Q1 SBHR—MEZMEIR , HPES - MEEMBERER. —NMMERBsR, -1 5V &4MRE
. —MNEHERE 33V FH 5V AMRBRESUR—IMEMRERES (EAENBMERSIIELERRT
fE) . ZBRHERWSUMMEERIRE. ZRANTFSTRANMARETRREE &5t

6.2 HAEFNH

LT ERMZITREXGIEB T NM B FRENAN TPS65381-Q1 54 EFAHE. ATEHPHWY
ZRESETATH  REEATLAXRITERENANAKE. EXxHMSE  ZESHET 9.2.1F5H
iR R EE L M A F M.
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Battery Supply voltage
(must be reverse protected and

may need to be filtered for EMC)
100 nF 100 nF Enable output signal for for External Power
(50 V) O (50V) Stages or Peripheral Wake-Up
VBAT_SAFING
10 uF 100 nF H E ENDRYV]

GOV Gov) Open for VDD3/5 = 3.3V
GND for VDD3/5 =5V 0.1 pF

L+ IGNITION Input signal
VDDG6: Preregulated Supply

To MCU Reset input

To MCU GPIO input for
observing digital signals DIAG OUT N
To MCU ADC input for - -
observing analog signals T-II;’PSSGZS;SJ;A%E

CORE Supply

22 yF

RSTEXT VDD3/5(21 »\VDD3: MCU 10 Supply

ERROR input signal or

Watchdog trigger signal from MCU [~ VDD5: CAN Tranceiver Supply

4TWF | 4TyF

GND or any reference voltage
(for instance VDD5 or VDD3/5)?

Wake-up from CAN transceiver

VDD or Battery Supply voltage®
(must be reverse protected)

@

Ruyses1

Copyright © 2017, Texas Instruments Incorporated

TBIAH

NOTE:

Q1 : BUK9213-30A

D1 : Vishay SS3H09/10. OnSemi MBRS340T3

D2 : ROHM UDZSTE-176.2B

L1 : TDK CLF10060NIT-330M-D 5t COILCRAFT MSS1246T-333ML

33 1.23V MHBEFR 43.20 ( BIEI TI TMS570 MCU AZE ) » EXZBHEETRETEN VDDL Fii 8 /E , VDD1_SENSE = 800mV., ZBFH 2 EEES
EFEES A Z I VDD BH MBEEYERE, BUEAREN 0.1% WHBMHE:S.
Rysre1 M Rysepz BLiE VSOUTL Bk,

—  BIK 16 (VSIN) E#Z S| 27 (vDD6) ( X F VSOUT1 < 5V ) F5|H1 29 (VBATP) ( X¥F 5V < VSOUT1 < 9.5V ),
— BIM 18 (VTRACKYL) E#EE] GND ( X FIEREER ) REMEBE ( 3 F~Hl vDD5 = vDD3/5 ) ( W FREER ) .
- ZHEDESRTEEBHAETFIE VSOUTL BTHABEENERAE, BUFEATENR 0.1% WHEHEES.

- BAXREMELS , ESFSection 5.3.5,

Rrsext BB S MK, S ESection 4.589 £ AL H 25 o

Figure 6-1. BRI N ]
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6.2.1

6.2.2

RITER
ERBFEARN , NEEUTHMY :
o HERBFESEMNBEASREN  MAEAIFEEETHERERS., EARMETHEMBRH , BRNEE 70%,

Hitt , BERNEBERATAESHE K Section 4 FFFI B R BN IEEESTHE,

- BABNEENFGHIRSEMENES , AR MAEE,
e NEERBASMNEETEE , AHREE U THELTGAEENSEEM AR L,
EERBERSEN , XAZEMEXLEE N  LEEREEHRB[NNAZTRYE (MERE. BEEMED ) T
ZESHNEERR,
VBATP #1 VBAT_SAFING 5| 28HHBERH A, XEBRSAMZEEMRERT, BIFENEI B RN
AZAEITHRARPHEEEZBNEFRRINEE. WRNAEEERESE VBATP 5/, VBAT_SAFING 5|
Mk & RF S BRm IR |, NS B/ Xz B M4 < AR MBI K Thie,
IGN BIHI 2 HHREER A, ZMARRSEE -7V R, EZHEETBE 2, IGN 3|BS%MZ 3 K [ F
P, MRBFNRERBETREKTEENHRERTRTE , U IGN BN BRNAZEZ D NESRE H
BERBHNRFEIERINE,

FEHR I TE

6.2.2.1 VDD6 BiERE:S

HMERBRER, WHERRNAHBRNEAYERKSBME (ESR) , AKX VDD6 8B E 2R FEIZE{T.
BAHBERRMAATRET HPNER (22uH), BEMNFAEBRLN 33pH , ZRITHIEA B R1ZE,

VDD6 BIBRESNEXMEEBRNEEMENRN 22uF E 47pF, ZRIHEA T 22u0F WERBER (£ 6V BER
BITRT ). ZEATERERESHA LREFAN T REALR, BERSIES | BFEHHEN
10nF # 0.1pF BEREE. RFEAFSNENBEE , WBEELUELBEH B REMEN ESR, EREEMN
ERERNHAERBHNERESE  AEAMXTHNEE, Fo, BENSTHEHEHITES,
HTF VDD6 RIERESEXAEFEY  AtFEAMBBEREERH ESR, FIE ESR BEHRN 100mQ E
300mQ, fEAEquation 21 Tt EXIMEEEZTAAFENZ/IE ESR,

Resr = L/(15 X Cgfrective) = 33/(15 x 22) = 100mQ (21)
Fltn | BAREMNMIBEBRIEHEREM ESR H 4mQ, PCB RITMWBFTLESHIEEAN 6mQ. HALER
100mQ By ESR EBfHZS , REALUFE DU ESR HESSAESN oomQ , NIEFEL 100mQ BEEFK
ESR, MEMFAEANERER , IBELXTESHET 100mQ B ESR B, EXMERT , MEFE
ESR 125 Z 100mQ H ESR |/ME , LZFEMK,

NEASEERAMEXNESEERE —WNE ( W0 SS3HI/10 5 MBRS340T3 )
Figure 6-2 £ R T ZB &,
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VDD6 B]
33 uH

sDN6|[ | YY Y\ —o * VDD6

ESR

/\ 100 mQ

10 nF 0.1 pF

22-uF Effective
Capacitance

Figure 6-2. VDD6 i&it

6.2.2.2 VDD1 &t4I8
5 TPS65381-Q1 S8 EL A ML R EE 1.23V WAKEE,

VDD1 MEGISEMNmEEER VDDl HiHSEMCEN®BESESHTRE 2 BNEEEES
VDD1_SENSE 5|H) , ZHBEXMIZRERN 800mV,. A THREEBHNRELRATBESESR , BEFRLH
EikE RN 80.6Q, EMAEquation 22 it& R2 HIEEFH,

R2 = ([VDD1 x R1]}/Vypps sense) — R1 = ([1.23V x 80.6Q]/0.8V) — 80.6Q = 43.3Q (22)

ERREE 43.2Q,

NOTE
ZHEESEST R1 M R2 SEBHNAENEN VDD1L AT NEELRARE, BWEREER
0.1% KV EBPEES,

5 VDD1 £ 4i851% 25 & Section 4.55 VDD1 — EFE /&8 FET A9 LDO FRERMNME FET. R~OIH
i FET 8%& BUK9213-30A, #ih FET HMitEREZE VDD1_G 5|, FET HMHRFIRR < BERE—4
100k EBPHES, FET MURMIEIEZE VDD6 sl EfaESM E |, iZ5 H A /E VDD1 & HI25 iy BIRM Ao

EM#E 1.23Vv TR 22uF BREFHE ESR MERMHBRER , MFSZBERTIIHNAHBRENE
Ro ZAHARFEEANBHBRSR , UBREARBSHOAH T 2EEETAENRENSE , B4H
RF B, VDD1 %itH B RN FEESIE 40pF,

Figure 6-3 /R T ZE &,

Copyright © 2012—2017, Texas Instruments Incorporated B FISEZ 111
Submit Documentation Feedback
Product Folder Links: TPS65381-Q1


http://www.ti.com.cn/product/cn/tps65381-q1?qgpn=tps65381-q1
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAS1G&partnum=TPS65381-Q1
http://www.ti.com.cn/product/tps65381-q1?qgpn=tps65381-q1

Not Recommended for New Designs

I} TEXAS
TPS65381-Q1 INSTRUMENTS
ZHCSAS1G —MAY 2012—-REVISED JUNE 2017 www.ti.com.cn

VDD1_G |:

|

100 kQ
R2=43.2Q —Vr

R1=80.6 Q

VDD1 SENSE []

Figure 6-3. VDD1 i&it

6.2.2.3 VSOUTL IRERZ I8 ESS ( BLE ) ERER VDD5 )
REMNEP—NMERBFTERBRIR VDD5 BIRM 5V BiR, NiZERBEURNESHNE,

VDD5 HIHEEZE VIRACKL 5|M) , Z5IHE N REEXNEERESS. A TRESATRERA , HILAE
VSFB1 5|#E#EZE VSOUT1 5IH , \TTE VSFB1 5| EFE A 28RSk IR,

ATRSME  FHEH vDD6 piERRES[ENBEIFR, it , vDD6 HwHIEEE VSIN, AL , B VSIN
SIS FA{K ESR 100nF BEBEBRUBRER A,

£ VSOUT1 #Hit EERAAE ESR 4.7uF BMELRARB[UZINRERE, ZRALETEZTEFANMEER
5B, UAREMEBAHARETLBREERTAAENRENSL , EAERTMA, VSOUTL MHERNEE
{E_l%_ij__\. 10HFO

Figure 6-4 7R 7T ZE &,

VSFB1 VTRACK1 VDD5

VDD6 >— VSIN VSOUT1 VSOUT]

—vﬁoo nF —vrm uF

Figure 6-4. VSOUT1 i&it - BRER , Toiss
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6.2.2.4 VSOUTL BIR&KMIRERNERAE (EEN 3.3V EXTH 6V i HERER VDD3/5 )
REEF-NEELARE VDD3/5 BIR (7 3.3V TiE1T ) 1 6V BIRAZ R

£ 3.3V X TIETH VDD3/5 HRIEEZE VTRACKL 5IH , Z5IM4 W REREX B BIRESS. AT@ELS
MEEEBLE 6V MR 3.3V )R , BHik7E VSFB1 S EEAERERG, N TXUMEMNER , &
VSOUT1 # VSFB1 5|z [EEE—NEE D ESS. N Rysrs: BAEIER 3.3kQ WENUFEEH RS BES E
BRI ) J’j\iiylbéﬁagﬁg%ﬁﬂ?ﬁ%o ﬁFﬁEquation 23 i+§ Ryser2 EgEEaBE.o

Rysrez = ([VSOUT1 % Rysepil/VTRACK) — Rysrs; = ([6V x 3.3kQ]/3.3V) — 3.3kQ = 2.7kQ (23)

ERIRAHEE 2.7kQ,

NOTE
ZEESESRT Rysrs; M Rysrs, BHABMNAZGTEN VSOUTL AT MEBEKERE, Bil
ERAAERN 0.1% REFESS,

HTAAEN VSOUTL HIH AT 5v , Rt A9 VBATP BRAEREHR, Eit | F VBATP HREEE
VSIN 5|i#, F£A#HLL , 7 VSIN 51K K ESR 100nF BEBRIEFUREM A

£ VSOUTL 5| EEAAHIE ESR 4.7uF MEBBRIUIUABRE,. ZAEHTEZSEEANGEBES
B MAREAEBRSHRAMETLBREETAENRENE , E4ABURTR A, VSOUTL M B BNEE
EEiE 10pF,

Figure 6-5 &R T 1B &,

7]

VSFB1 VTRACK1 VDD3/5

VBATP } VSIN VSOUT1 VSOUT]

4.7 uF
I )
Rvsre2 = 2.7 kQ

RVSFBI =3.3kQ

Figure 6-5. VSOUTL1 i&it - iRER , W83k (VDD3/5)
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6.2.2.5 M VDD5 B 5V AR oV AmHREREN VSOUT1 RELMHRESHNERAZ

REEFE—NEEMLMIRIR VDD5 #HIE ( £ 5V FiE1T ) By 9V BHRMIERES,

VDD5 BRE#EZE VIRACKL , Z5| M XN RERERBERESS. B THESTNEFESEUMFE oV #HRER
5V BJR , At#E VSFB1 5| EEAEERB, N TRIMMENIES , £ VSOUTL M VSFBL 5|z [8iE
BE—1NEESESS. N Rysrs BPEARRIER 3.3kQ WENUFEEH RS BE S ESR/MNER , USNEEBNRES
5)%:*[]?51*%0 EFH Equatlon 24 -H-g Ryser2 E"JEE:F’H.O

Rysrez = ([VSOUT1 % Rysrpil/VTRACK) — Ryseg; = ([9V x 3.3kQJ/5V) — 3.3kQ = 2.64kQ (24)

ERIRAHEE 2.7kQ,

NOTE
ZEESESRT Rysrs; M Rysrs, BHABMNAZGTEN VSOUTL AT MEBEKERE, Bil
ERAAERN 0.1% REFESS,

HTAAEN VSOUTL HIH AT 5v , Rt A9 VBATP BRAEREHR, Eit | F VBATP HREEE
VSIN 5|i#, F£A#HLL , 7 VSIN 51K K ESR 100nF BEBRIEFUREM A

£ VSOUTL 5| EEAAHIE ESR 4.7uF MEBBRIUIUABRE,. ZAEHTEZSEEANGEBES
B MAREAEBRSHRAMETLBREETAENRENE , E4ABURTR A, VSOUTL M B BNEE
EEiE 10pF,

Figure 6-6 £ 7R T 1B &,

7]

VSFB1 VTRACK1 VDD5

VBATP >— VSIN VSOUT1 * f} VSOUT]

4.7 uF
Lo !
Rvsre2 = 2.7 kQ

Rvsre1= 3.3 kQ

Figure 6-6. VSOUT1 i&it - BRER , #ifak (VDD5)
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6.2.2.6 EIFREEXTEE (R4 45V HH ) B VSOUTL REEMHRESRNERRZE

NRRXSEETREFEFMEAMEIRMN 4.5V BF |, NF VTRACKL 5|#$E# (GND) , B1E & H IERIFERTR
E&5. mibIES VSFBL 5 L8 2.5V BIEEEBE (V) RIELL, ATREXMEGEBIUER 4.5V
W, RS VSFB1 51 EERAEES R, N TRIFAERNER , 7 VSOUT1 # VSFB1 5|H) 2 [BE#E
— NS ERS. 7 RVSFB1 HPAZRIER 3.3kQ WENFEREEME S ESNBER , ARG ENRESR
5)%:*[]?51*%0 EFH Equatlon 25 -H-g Ryser2 E"JEE:F’H.O

Rysrez = (IVSOUTL x Rysrpil/Vrer) — Ryseer = ([4.5V x 3.3kQ)]/2.5V) — 3.3kQ = 2.64kQ (25)

ERIRAHEE 2.7kQ,

NOTE
ZEESESRT Rysrs; M Rysrs, BHABMNAZGTEN VSOUTL AT MEBEKERE, Bil
ERAAERN 0.1% REFESS,

FHTIEEHE , VDD6 BiBRESEHIR , At VDD6 HiHiEEE VSIN 5|, E&4L , 7 VSIN 5|HE
F{K ESR 100nF MZEBARLIRESH Ao

£ VSOUTL 5| EEAAHIE ESR 4.7uF MEBBRIUIUABRE,. ZAEHTEZSEEANGEBES
B MAREAEBRSHRAMETLBREETAENRENE , E4ABURTR A, VSOUTL M B BNEE
EEiE 10pF,

Figure 6-7 &R T 1B &,

VSFB1 VTRACK1

VDD6 >— VSIN VSOUT1 VSOUTI1

—vﬁoo nF

RVSFBZ =2.7kQ

RVSFBl =3.3kQ

Figure 6-7. VSOUT1 &1t - JERER

6.2.3 MAH%
BXxNA#LZL |, ES5@Table 6-1 RAHEHE,

Table 6-1. B &

E2p il Bwms
SPI SDO &Marh B A E B Figure 4-3
VDD6 &&= Figure 4-4
Copyright © 2012—2017, Texas Instruments Incorporated B FISEZ 115

Submit Documentation Feedback
Product Folder Links: TPS65381-Q1


http://www.ti.com.cn/product/cn/tps65381-q1?qgpn=tps65381-q1
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAS1G&partnum=TPS65381-Q1
http://www.ti.com.cn/product/tps65381-q1?qgpn=tps65381-q1

Not Recommended for New Designs

1§ TEXAS
TPS65381-Q1 INSTRUMENTS
ZHCSAS1G —MAY 2012—-REVISED JUNE 2017 www.ti.com.cn
6.3 RERH
CAN or FR
< > >
KL15
Tl T T T T T
: CAN :
; ™ swoy ! EN
: : P{ Relay Driver
Kis0 Bl ee ] weuo |
17| Regulat Suppl! ]
l ! J_ ! egulator upply ] :
1 1 |
1 1 ‘ KL30
L{_ Charge | Mcu core ! 1
Pump Supply | : 3 x PowerStage
] 1
: N L T O T R ) L o i o R - j 1:1|
! 1 > il
[ ridgeDriver ] i [ ‘| I ([
| — 1
ol i e
Sensor H ! e Bridge 17| Switcl 1
[onomoapmear] [ swoy [* bl SN B == ]
] 1 _I € i
= 1 B
[} I 1
2 U
[}
]
i : J_
! 1
! 1
spl < : +H SPI > Error Monitoring:
| i - VDS Mon.
e 1 \ - Shoot Through
! | - Voltage Monitoring on
Diagnostic : 1 VBAT, VBOOST and
and Config | ! Internal Supplies.
[} : - Temperature Warning
__________________ ! L L ———_—_—_—_-1 -Andothers
TPS65381-Q1 TMS570 DRV3201-Q1
TPS65381A-Q1 DRV3205-Q1
Analog Sensor Signal
Digital Sensor Signal
Copyright © 2017, Texas Instruments Incorporated
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CANH/L CAN h . A
Tranceiver v
<
=)
KL15 ] VDD6 g B
z z A = =
9 O [s) [S)
A A 4 A
VDD5
WakeUp - Sﬁ;\;y > VCCAD DCAN1/2/3
VDDIO
<
KL30 VBATP | | Pre- [P McU 10 VDD3/5 vCelo
i LYJ "] Regulator |5 Supply
VCCP
VDD1
vcp Charge Pump —> 1eh @ore VCC#
Supply
VIN 1 Analog And DIAG_OUT
ensor nalog And || _| .
YS0UTL Supply Digital MUX > MibADC1/2
- —>
Bandgap Voltage GlO
Ref 2 «—| Monitoring GIOA/BIX] | o
Power Supply _ i
x=7.0
. . BIST
Diagnostics Oscillator
Monitor [
Monitoring & Reset and ENDRV® e
Protection —  Enable NRES POR_RST | |
Overtemp "1
Shutdown | ), MCU ERROR
Signal
Monitor
) [ (ESM) or ERROR/WDI* ERROR
Q&A (Wind)ow ~ - el
Watchdog | q—p, Watchdog
< NCS MiBSPIySCS|z]
. . « I SCLK MiBSPIyCLK
Diagnosic > .
andgConfig - Pl o MiBSPIySIMOY[z] MiBSPI1/3/5
SDO MiBSPlySOMI[z]
—>
y=1/3/5
z=3..0
TPS65381-Q1 TMS570
TPS65381A-Q1
ENABLE for External Power Stage

(Example: Motor Driver)
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A. ERROR/WDI BIHIR[LABEHN MCU ERROR fE5¥iEEE (ESM) MIMA ( TMS570 MEHHMETL£EH
MCU) , A RERN B O Z2MM A ( TMS470 S EMER MCU ) ,

B. ENDRV #HAMEE NS RRGELE (BAMAE ) |, ALEEEREN TMS570 WS L,
Figure 6-9. £/ TI 8 TMS570LS 87~ TPS65381-Q1
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CANH/L CAN < 7y
-
Transceiver P v
ol
KL15 3 VDD6 z s
Z Z| Z
Z| 4 A I<{ =
O O Ol Ol
\ 4 \ 4 \ 4
CAN VDD5 .
WakeUp —> Supply > DCAN1/2
VDDIO VCCAD
KL30 VBATP Pre- > MCU 10 vbD3 | VCCP1
v [v] "| Regulator L Supply ~ | vccpior
» MCU Core
VCC
< Supply
VCP Charge MCU Core vbD1
Pump Supply "
VSIN Analog
»  Sensor 00 DIAG_OUT ADIN[W] )
And Digital — —» MibADC
<VYSOUT
< Supply MUX
Bandgap »  Voltage GIOA] | GIO
Power Supply Ref 2 «— Monitoring 10Ax_|_ |
ﬂ_x =7.0
|
. . BIST
Diencstcs Oscillator :
Monitor || ENDR
Monitoring & Reset and g |
Protection > Enable NRES | POR_RST SYS
Overtemp :
Shutdown || MCU
ERROR |
Signal |
Monitor
Q&A _" (ESM) or | (] ERROR/ vor* |
Watchdog |q—p, Window
Watchdog
NS MiBSPIySCS[z] | .
. . ) < 1SCLK MiBSPIYCLK | |
aDrlngggi?i; <« sPl | Jspi[miBspPiysimolz] MiBSPI1/2
SDO MiBSPIySOMI[z] |
y=1or2|
z=3..0
TPS65381-Q1 TMS470
TPS65381A-Q1
L EN for External Power Stage

(Example: Motor Driver)
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: Watchdog Function in Q&A Mode 1
{ Software Implementation Example J
| (according to implementation on TMS570 MCU) !

YES

VDD3/5
Powered Up?

Extension
Complete?

YES

DIAGNOSTIC State
(initialize device)

: Configure TPS65381 for desired settings including watchdog configuration: |
| o Set Watchdog to desired mode (Trigger or Q&A Mode, this example, set to Q&A Mode) :
I'e Set desired WINDOW 1 and WINDOW 2 time periods |
"o Configure MCU-timer to be enabled when the watchdog time-out event is detected (if re- |
synchronizing on a watchdog time-out event is desired) !

o Configured MCU-timer: set timer(s) and software to support: :
o Within WINDOW 1 or WINDOW 2: read (or calculate) the question, [

calculate and send the first three Answer-x bytes |

o Within WINDOW 2: calculate and send the fourth Answer-0 byte :

¥

Start WD
Synchronization
(DIAGNOSTIC state)

v
Read Pending WD
Question (Token)

Synchronize the MCU to the TPS65381 watchdog: Write to WD_WIN1_CFG or :
WD_WIN2_CFG register ensuring the setting is the desired time period for ]
watchdog operation. This write to WD_WINx_CFG will start a new watchdog :
sequence (and increment the watchdog fail counter. The MCU timer should start ]
in sync with this write so the MCU timer and the device watchdog timer are :
synchronized. )

)

)

Initial Watchdog Synchronization Routine

| The schedule SPI transfers to send the first three answer bytes (SPi write access to the |

Send First Three Answer

Bytes
(DIAGNOSTIC state)

| WD_ANSWER register)
| After each sent answer byte, confirm that the response was correct by reading the

Place the device in the
SAFE or DIAGNOSTIC state by
forcing ESM failure (ERROR
monitoring pin failure) or
watchdog failure

[— N

| » None of the status bits mapped to bits D5, D4, D2, or DO should be set. Bit D3,
WD_CFG_CHG, is set when WIN1 or WIN2 timing is changed. Bit D1, TIME_OUT, is

likely set due to no watchdog service at this point in time.

|
|
|
' WD_STATUS register to confirm the following: :
|
I I
| |
|
|

Send last Answer Byte
(Answer-0)
(DIAGNOSTIC state)

I | Observe the watchdog status bits in the WD_STATUS register; the bits D5, D4, D2 and DO

Confirm WD Function

(DIAGNOSTIC state)

D Service
Routine
correct?

YES

D_FAIL_CNT[2:0}
is decremented
below 52

YES

Enable ENDRV
(ACTIVE state)

Check ENDRV_ERR bhit

(ACTIVE state)

ENDRV_ERR
bitis 02

YES
A 4

- being serviced.

|
|
1
I are not set. Bits D3 and D1 should clear as the configuration is stable and the watchdog is :
|
| Observe WD_ANSW_CNTI[1:0] to make sure it updates after each answer :

|

| Confirm the responses from the expected watchdog service routine: i

| « Read watchdog question

: * Respond with correct answers (with correct sequence and timing)

| eObserve watchdog status bits in WD_STATUS register are not set (bits D5:D0)
| eObserve corresponding WD_ANSW_CNT [1:0] update after each answer-byte

-0 eObserve WD_FAIL_CNTI[2:0] (in SAFETY_STAT_2 register) are decremented

* Read watchdog question

* Respond with watchdog in-correct answers (wrong sequence or wrong timing or wrong

answer)
eObserve corresponding WD status bits in WD_STATUS register is set (bits D5:D0)
eObserve corresponding WD_ANSW_CNT[1:0] update after each answer
eObserve WD_FAIL_CNT[2:0] (in the SAFETY_STAT_2 register) are incremented

| sends correct answer-bytes in correct timing (the MCU watchdog service
| function), the watchdog function decrements the WD_FAIL_CNT[2:0] below 5.
:_NOTE: WD_FAIL_CNT[2:0] is initialized to 5 when device enters ACTIVE State
: The MCU service watchdog function must maintain the WD_FAIL_CN[2:0]T between any
| of the following:

!'e Count 3 and count 4

) » Count 2 and count 3

1 e Count 1 and count 2

- ‘: e Count 0 and Count 1

: Maintaining the WD_FAIL_CNT[2:0] range depends on the system requirements (such as
— 1 how quickly system safing paths must be disabled in case of a detected watchdog failure):
: ¢ Disabling the safing path when the WD_FAIL_CNT[2:0] reaches a count of 5 (ENDRV
low)
|
| o Entering the RESET state when the WD_FAIL_CNT[2:0] reaches a count of 7 and the
: WD_RST_EN[3] bitis set to 1 (in the SAFETY_FUNC_CFG register; the default state of
this bit is 0)
|

Continue to monitor and

control main safing function

Figure 6-11. Bt MCU }fHE QA BEX THEITHRETZHRHRER
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Watchdog Function in Trigger Mode |
Software Implementation Example :

|
| Configure TPS65381 for desired settings including watchdog configuration: |
« Set Watchdog to desired mode (Trigger or Q&A Mode, this example, set to Trigger Mode) |
Set desired WINDOW 1 and WINDOW 2 time periods |
Configure MCU-timer to be enabled when the watchdog time-out event is detected (if re- :
|
|
|

RESET
Extension
Complete?

: synchronizing on a watchdog time-out event is desired)
|
|

Supply * Configured MCU-timer: set timer to expire in the middle of WINDOW 2 (OPEN) to generate a
VBAT, VBATP YES software interrupt event so the trigger pulse will be in the correct window
v L e 4
DIAGNOSTIC
State

(initialize device)

|
: Synchronize the MCU to the TPS65381 watchdog: Write to WD_WIN1_CFG or
Stanjl'WD i WD_WIN2_CFG register ensuring the setting is the desired time period for watchdog
Synchronization | operation. This write to WD_WINx_CFG will start a new watchdog sequence (and increment
|
|
|
|
|

(DIAGNOSTIC state) the watchdo_g fail counter. _The MCU timer sl_'nould start in sync with this write so the MCU timer
and the device watchdog timer are synchronized.

Initial Watchdog Synchronization Routine

YES

| The schedule the trigger pulse for WINDOW 2 (OPEN)
| Monitor WD_STATUS register to confirm the following:
« None of the status bits mapped to bits D5, D4, D2, or DO should be set. Bit D3, WD_CFG_CHG, is
set due to WIN1 or WIN2 timing change. Bit D1, TIME_OUT, is likely set due to no watchdog service
) at this point in time.

RESET State
(power-up process)

VDD3/5
Powered Up?

Send trigger pulse

(DIAGNOSTIC state) |

Observe the watchdog status bits in the WD_STATUS register are not set (bits D5:D0, D3, and D1
— 1 should clear as the configuration is stable and the watchdog is being serviced) |
| Observe WD_FAIL_CNT[2:0] (in the SAFETY_STAT_S5 register) are decremented |

=
|
|
|
il

Trigger pulse
Correct?

| Confirm the responses from the expected watchdog service routine:
YES | e Respond with correct triggers (good events)

« Observe watchdog status bits in WD_STATUS register are not set (bits D5:D0)
Confirm WD Function *Observe WD_FAIL_CNT[2:0] (in SAFETY_STAT_2 register) are decremented
(DIAGNOSTIC state)

: « Respond with bad triggers (bad events)

| « Observe corresponding WD status bits in WD_STATUS register is set (bits D5:D0)

| «Observe WD_FAIL_CNT[2:0] bits (in the SAFETY_STAT_2 register) are incremented
|
|

D Service
—NO Routine
correct?

YES

v [ WD_RST_EN, (bit D3) in the register SAFETY_FUNC_CFG. Do not set this bitundl !

required, set. — - WD_FAIL_CNT[2:0] < 5 and correct operation of the watchdog has been confirmed in above
WD _RST EN bit I steps

[it g,

_J, Service Watchdog function to decrement WD_FAIL_CNT below 5. When the MCU sends good event
| triggers, the watchdog function decrements the WD_FAIL_CNT[2:0] below 5.
| NOTE: WD_FAIL_CNT is initialized to 5 when device enters ACTIVE State
|

: The MCU service watchdog function must maintain the WD_FAIL_CN[2:0]T between any of the
| following:
| « Count 3 and count 4
| e Count 2 and count 3
I | e Count 1 and count 2

i~ ~1e Count0and Count 1
Check ENDRV_ERR bit |

(ACTIVE state) ! Maintaining the WD_FAIL_CNT[2:0] range depends on the system requirements (such as how quickly

| System safing paths must be disabled in case of a detected watchdog failure):

| * Disabling the safing path when the WD_FAIL_CNT[2:0] reaches a count of 5 (ENDRV low)
| » Entering the RESET state when the WD_FAIL_CNT[2:0] reaches a count of 7 and the
|
|

|

Place the device in the
SAFE or DIAGNOSTIC state by
forcing ESM failure (ERROR  [«— N
monitoring pin failure) or

watchdog failure

WD_RST_EN bit is set to 1 (bit 3 in the SAFETY_FUNC_CFG register; the default state of this bit is
0)

YES

Continue to monitor and
control main safing function

Figure 6-12. Bt MCU ¥ FHEMAEX THENARSH R4 RER

120 B FSEH Copyright © 2012—2017, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: TPS65381-Q1


http://www.ti.com.cn/product/cn/tps65381-q1?qgpn=tps65381-q1
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSAS1G&partnum=TPS65381-Q1
http://www.ti.com.cn/product/tps65381-q1?qgpn=tps65381-q1

Not Recommended for New Designs

13 TEXAS
INSTRUMENTS TPS65381-Q1
www.ti.com.cn ZHCSAS1G —MAY 2012—REVISED JUNE 2017

7 EJREIY

TPS65381-Q1l BHERFEAMARETERERN 5.8V F 36V ( CAN, /0, MCU R#ZFMIhEEt: RS HRIBE
88 ) = 4.5V E 5.8V ( 3.3V I/O FIhEE MCU NIZEBE ) BWHEIFRZET. SSHFEEHNEREIH - VBATP
VBAT_SAFING, VBATP S| 2e54HEHIR5IM,. VBAT _SAFING HRSIHIA T4 (VMON) # BG2
IhéE, VBATP M VBAT_SAFING HR4MEBFRERT . VBAT_SAFING 5| N LMK FIEZE S IEEE

VBATP SR, N AEBEMR/DSRHFRRSIMcANBEEEZ, BXEMBFREN , ESH
{TPS65381EVM AFIER)
8 Mk
8.1 MmRE/EN

8.1.1 VDD6 BEEHRIERERS

8.1.2

RARBREM /BRI, ESR BHER, MHBARN_RETFXHFBHREXE,

BUFERARAURERENSI LR AREE RN LS LT,

BYFERAZMNBEARSAERERRNSEEAET , AHEESERMNYBRT S L,

ERBESIE 5| MR B B BRET M — R EEHEZE SDNG6,

FoMEERES PGND (##F@E ) -

1£ VDD6 #ith ( BRERM Y ) 5 PGND Z B LASBEK A NiEH ESR BEFMNE HBAER.

£ VDD6 i i 5 PGND 2 [BliE#Z EMC RK B AR,

ff VDD6 % HiiE#EZE VDD6 5| , HEALBEBEFXTR. BRABREMFH/NSILKE , HESX

Eﬁ[i{z@ﬁjﬁ‘éﬁo Z5I%2ER VDD6 ENFIBRESRN T HRESNBREA , NRABREMR/NFE
Lo

HaxEEW : AMMAT RC S EEMNZER (MRENAEE ), RC UHEEKHFNEREAE SDN6 f PGND
Sz 8.

VDD1 & 158 Eas 12 FlES

AL FET HIRMOEEE VDD6 TR , RRABREMEA 5% , NMMEFETAN T HEHPBEER,
giﬁitﬂ BHASEZEINIE FET MER  NEABREME/DMZSILHNKE, T HEAEEDELF
SRR 328 VDD1 G E#ER| FET MR, 7£ FET BUMRRA FET AR BEZEMERE K SARE
RN BILKE,

ATFRNAMEERHEENSEES ESEREE FET AR (VDD Mt ) M1 GND ( B84 ES#E ) 2
B, HAFXEAHRESILKMBEFRT RS BREILMIE,

8.1.3 VDD5 F1VDD3/5 #1458/ %28

7 VDDx fi Al GND & ( RAREEAE] ) B HBER R,
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8.1.4 VSOUTL REL&MIBERS
e £ VSOUTL #iH# GND 28 ( RAgeia el ) EEh B iR,
« ATHRMNMREMHEENERES ESEEE VSOUTL M GND ( BH4ES#EHM ) 2H, BE2FXxEd
HREASIGHBEFXT ARNEBARSILHIE,
« 7£ VSIN #1 PGND 5|z R L BBHAR. RABREHR/DEIZKE,
o FREHEFRESEEE VIRACKL HIEEFXT RS BEFR5I4%,

8.1.5 HBER
« FECP1LMCP25IlziE (RABEIFET] ) EEBAE.
« 1 VCP 5|jIF VBATP ( RERF MK ) BIRZBIEEBREE.

8.1.6 HMIEEIW
. %W&ﬂi@ﬁo T B A EDFEHEIEARTEENREZEST GND M PGND EZEEZEHT
s BRAREMRENXBAXTANSHERKRELNFEER,
« ¥ PGNDx 1 GND X &8 Eig,
s MREZEFFEHTERS , WEAEREHEE, N THRERMNRBE , REAEES ; XTZE
FiE |, R AR E S B A S iE Mg,
« 7£ VBATP #1 PGND 2 BiEZER M EBEREE. RAEREHR/DSILKE,
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8.2 TRRHA

ENDRV
SEL_VDD3/5

IGN

i

NRES

tit

DIAG_OUT

NCS

SDI

SDO

SCLK

ERROR/WDI

CANWU

.Hﬂiﬂ

I
:

Figure 8-1. TPS65381-Q1 k% /3
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8.3 IIXRFEBMAMBIEFESM
NAPSEHNIIERERNNANSERRNRAEEREERTEARNIM,
AUT ARG/ RFER -
Pyvops = (1 — effyppe) X 6V % lypps
Hep
s Pyops =EafEH VDD6 W EFEBMNRTFMEITE , RN MEBMAKEENBH _REMBBEED,
(TPS65381-Q1  TPS65381A-Q1 WA ER) PR T EBEHN I FEMES,
+  effypps = VDD6 B ERIERESRMNE ( BFT\Figure 8-2)
* lypps =X H VDD5, VDD3/5, VDD1, VSOUT1 FiEEZE VDD6 WEMABAZE N EAEBER. (26)
Pyvops = (BV = 5V) X lypps = 1V X lypps
Hrp
+  lypps = VDD5 EHIAE BT (27)
Pvopass = (6V — Vyppass) * lvppass
Hrp
* Vyppgs B 3.3V 5 5V,
*  lyppas == VDD3/5 R A ER. (28)
Pysour1 = (Mvsin = Vvsouri) X lvsourt
Hr
s Vygn 51 6V (VDD6) = VBATP,
i VVSOUTl ;EEEIﬁ*EE’\J VSOUTl ﬁHjEEJj—Eo
¢ lysour = VSOUT1 EHYAE BT, (29)
Pror = Pyvoos + Pvoos *+ Pvopass + Pysour:
Hrp
d PTOT IEE%%#FEPE@:E\HJ$%§&O (30)
100
90 T
80 ﬁ |
70
2wl |/
£ 40
- 30 /
20 , — Vgar=7V
10 — VBAT =138V
VBAT =28V
OO 010203040506070809 1 11121314
Load Current (A)
Figure 8-2. B8# VDD6 P&EESHE
BHZETHERCEZBERBE. NAAHERERARHENEDR LR (PCB) WHARSHENEE, AT
FEMETRETEANER , %, PCB IRAEERBATRNTEREHR , NMERHFNLEEREETER
AR,
fEMEquation 26 ZEquation 30 XItEAITERER, WATITE VvDD6 H=EFEH (PVDD6) WA
( Equation 27 ) iR , RAK—Z2hRFEHH VDD6 BRHNMERE, VDD6 HRMREERT A ER
MEJREE , Equation 27 FFTR.
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32 5|l HTSSOP PowerPAD (DAP) T#HBIESMHEBRER, W (PowerPad™ MIEEHEFR) HFF
R, PowerPAD HEEHERIPRETHAENSIKERSHE, ZHABMNEZEEIEHETS PCB B
L LMERFBBISSHER (MR Ryc ) BIERERMEER, PCB RIS AXASHREZMERELL ,
LERREBRTRE , (PowerPAD™ #Ak) M (BRNZBHENSEABEMEZIRFB/FIEE) P
1T7 R4,

Figure 8-3 £78 7 XA PowerPAD K 32 5| HTSSOP (DCA) MM 4k ( #RIESection 4.4F3EE
E’g RQJA {E‘Ifgﬂlﬂ ) o

285 Fmmmm e

19 fmmmmm e

Power Dissipation (W)

095 F——————~"————-—-————— r————-

v

t +
25 50

Ambient Temperature (C)
A E DR DXEBBRESNIHERERENNAYP , TRAABRESESHERE. HEEHEERE (Tamax) RTHESE
TR (Tymax), BMAFSRAHNRAIRER (Pomax) ARMAFHEBE/HENEEHRTARE (Ryp) , TELRW

T TAmaX = TJmaX - (RSJA X PDmaX)o

B. BAUWEEHI Tymax. Rgia bl Ta HEE. EAATFRERE THRAATFIIRERN Pp = (TJmax - TA)/ROJAO
Figure 8-3. T & K JEDEC PCB WIhRZHBEH ik

ZEBENADSHNIEEECEREE  XEERBTEREEMATEER. NENBREURFESZEH
ERARBERALEER 150°C LTS ENEAEMBARSR SRR,

NOTE
VDD1 RRESTEEENT FET PEERSNIRER , E4AEURT vDD1 BEEMATKBR.
ERZRAD TR SMER VDD1 RESSVAT FET DREH. NRFTEFSWRERLRM
gE, M EAERERRESKEESGNI FET WL MRESSIEHE. 34 VDD1 LHRE
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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 ©)
@ ©)
TPS65381QDAPRQ1 NRND Production HTSSOP (DAP) | 32 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS65381
TPS65381QDAPRQ1.A NRND Production HTSSOP (DAP) | 32 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS65381

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

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

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

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS65381QDAPRQ1 |HTSSOP| DAP 32 2000 330.0 24.4 8.6 115 1.6 12.0 | 240 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS65381QDAPRQ1 HTSSOP DAP 32 2000 350.0 350.0 43.0
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GENERIC PACKAGE VIEW
DAP 32 PowerPAD™ TSSOP - 1.2 mm max height

8.1 x 11, 0.65 mm pitch PLASTIC SMALL OUTLINE

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

'y
¢
¢
¢
Uy
¢

4225303/A
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PACKAGE OUTLINE

DAP0032B PowerPAD™ TSSOP - 1.2 mm max height
PLASTIC SMALL OUTLINE
8.3
0 25 TYP
PIN 1 ID AREA
30X
o 32 [ ]
1 =3
— —3 j
— —
— —
— —
11.1 — —
10.9 — — 2X
NOTE3 —
— —
— —
— —
— —
— —
— —
16 — 754
17 L
- L
8] 6.0 (@ [0.1® [c[A® [B® | (&= Jo1]c]
e~ SEATING PLANE
A Y ) (0.15) TYP
Waw pu
SEE DETAIL A
— —
— 4.16 —
— 3.32 —
— — — EXPOSED
— zﬁ THERMAL PAD
— —
488 — GAGE PLANE '
— — |
—] — 0.75 L 0.15
— ;‘LLE—L 0°-8 0.50 0.05
— —
2X (0.15
RotEd = | — oS DETAIL A
— — TYPICAL
4222438/A 11/2015
NOTES: PowerPAD is a trademark of Texas Instruments.

1.
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions,
exceed 0.15 mm per side.

. Reference JEDEC registration MO-153, variation DCT.

. Features may not present.

(S0 w N

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

or gate burrs. Mold flash, protrusions, or gate burrs shall not
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EXAMPLE BOARD LAYOUT
DAP0032B PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

(5.2)
NOTE 9 SOLDER MASK
(4.16) DEFINED PAD

SYMM

32X (1.5) T—» ¢ SEE DETAILS
|
] S S _

? |
1 | 32
32X (0.45) 3 % ' !
i () () ‘ {) /)
} ! |
i
i
i
i

+-E5 | —
o O 1 O O
30X (0.65
===
|
o o (@] Q (1)
SE"’M C ] +H%i NOTE 9
i i 0.65) TYP
R R T R
1 | | 1
: ! (1.3) TYP
@0.2) TYP ; | I %
( ) VIA i o (0] i o - G‘) —i 777777 i
: ; I e
E D
(R0.05) TYP C 1) | | |
A 7475@
1 - - | 1
o T TS
Bl At === T
METAL COVERED | 065 TYP —= |+ | |
BY SOLDER MASK | (1.3) TYP —f=—»] i
(2 |
LAND PATTERN EXAMPLE
SCALE:8X
SOLDER MASK METAL UNDER

LDER MASK:
(S)gENING S \ /7METAL OPENING SOLDER MASK

| I |
4<* 0.05 MAX *j% 0.05 MIN

AROUND AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4222438/A 11/2015

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 SLMAO02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).

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

i3 Texas
INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DAP0032B PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

(4.16)
BASED ON
0.125 THICK
32X (1.5) STENCIL
I N N -
{1 i~ |
N ‘ 32
| |
|
32X (0.45) | ‘
|
| |
-3 \
|
=T I A I
30X (0.65) | | )
i ) N\ ‘ N\
SYMM ! ‘ - (5.72)
¢—- - = BASEDON
N U N 0.125 THICK
LC STENCIL
|

SEE TABLE FOR

DIFFERENT OPENINGS
-~ (75) —_j FOR OTHER STENCIL
THICKNESSES
SOLDER PASTE EXAMPLE

EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 4.65X6.4
0.125 4.16 X 5.72 (SHOWN)
0.15 3.8 X5.22
0.175 3.52 X 4.83

4222438/A 11/2015

NOTES: (continued)

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