PCN Number: ‘ 20170615002 PCN Date: | June 21, 2017

Title: | Datasheet for TPS65381-Q1

Customer Contact: \ PCN Manager Dept: | Quality Services

(ihange Type: \

[ ] Assembly Site [ ] Design [ ]| Wafer Bump Site

[ ] Assembly Process X Data Sheet [ ]| wafer Bump Material

[ ] Assembly Materials [ 1| Part number change [ 1| Wafer Bump Process

[ ] Mechanical Specification || Test Site [ ] | Wafer Fab Site

L Packing/Shipping/Labeling | || Test Process L | | Wafer Fab Materials
[ ]| Wafer Fab Process

Notification Details

Description of Change:

Texas Instruments Incorporated is announcing an information only notification.
The product datasheet(s) is being updated as summarized below.

The following change history provides further details.

I3 TEXAS TPS65381-Q1
INSTRUMENTS SLVSBCAG —MAY 2012—REVISED JUNE 2017

Changes from Revision F (May 2016) to Revision G Page

Changed the Features list for Supply rails to show output current instead of current limit. Added general current

limit bullet in the FEATURES NSt ..u i i i s s as e e s e s s s s s s aaans 1
«  Added acronym defiNIoNS ... .. e e a e raas 1
- Changed recommended maximum voltage for VBATP and VBAT_SAFING in the Recommended Operating

Conditions TADIE ... e e as 8
« Changed the PIN Function table descriptions to clarify device operation ........ccviinciiiie s 27
= Changed the max value for the charge-pump voltages from 52 V to lesser of VBATP + 16V or 52 V with

footnote in the ABSOLUTE MAXIMUM RATINGS1abIE ..o 29

Changed M1.12 and M1.13 Sensor supply feedback and supply voltage by combining in M1.12 with conditions
of use for the Sensor supply output and feedback voltage to match how the sensor supply is used. Changed the

maximum to 18 V in the ABSOLUTE MAXIMUM RATINGS tablE....c.viviiii s 29

Deleted M1.13 Sensor supply output voltage by combining with M1.12 in the ABSOLUTE MAXIMUM RATINGS

L2 0 29

Changed the table note for Absolute Maximum RaliNGS ...ve i i s e e e 29
= Changed changed recommended operating condition descriptions for R1.1, R1.2 and R1.3 to make the

operation of device more clear in the Recommended Operating Conaifions ....vvoveiiiiireiii i v s 30

- Deleted recommended operating condition R1.3a and R1.3b, VBAT SAFING impact to device operation was
included in R1.2 and R1.3 to make the operation of device more clear in the Recommended Operating Conditions 30

= Changed link formats throughout document.......c. 30
- Changed recommended maximum voltage for VBATP and VBAT_SAFING in the Recommended Operating
L Lo 0T = T 30
Changed the Thermal Metric table and Derating Profile for Power Dissipation Based on High-K JEDEC PCE in
the Thermal INTormation SECHON. ... e s s s s s s e e s aa e 31
Changed application Meport MK ... .. et e e et e e e et e e e s s s ea s aaan e aa e a1
« Changed the Derating Profile for the Power Dissipation in the Thermal Information table and the Power
Dissipation and Thermal Considerations SeCtion ... 31

= Deleted R1.3b from the operating conditions in the Electrical Characteristics section since VBAT_SAFING
condition R1.3b was merged with R1.2 in the Recommended Operating Conditions, Timing Requirements and
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SWitching Charactenistics SECHOMS ... .. e e e e et aa s n e s s aeenan s 32
- Changed VDD&, POS 1.1 to only volts as units for consistency in the ELECTRICAL CHARACTERISTICS fable.... 32
«  Deleted Hysteresis parameter from Tprotyggs (POS 1.7) in the ELECTRICAL CHARACTERISTICS table. ........... 32

Changed VDD35, POS 2.1 to only volis as units for consistency in the ELECTRICAL CHARACTERISTICS table.... 32

Changed POS 2.3 test condition to Load step 20% to 80% in S ps, with Cypps = 5 pF for YDDS output voltage

dynamic parameter in the Electrical Charactenistics table ... 32
«  Changed PSRR to = 40 dB typical n the Electrical Characferistics for parameter 2.6......ooviiiiiiiiiiiiniiiininnaan 32
- Deleted Hysteresis parameter from Tprotypps (POS 2.13) in the ELECTRICAL CHARACTERISTICS table. ......... 32
= Changed all references of VDD3_5 to VDD3/5 for consistency in the datasheet ... 32
«  Added clarification on VDD& current limit and duty cycle in the Electrical Characteristics Section.......ovoiaan. 32
«  Added clarification on lypps g CUIment limit in the Electrical Characteristics section ... 32

+  Changed VDD3/5, POS 3.1 to only volts as units for consistency in the ELECTRICAL CHARACTERISTICS table.. E
= Changed POS 3.3 into 3.3a for 3.3 V setting and 3.3v for 5V setting for VDD3/5 output voltage dynamic

parameter in the Electrical Charactenstics ahIE ... 33
« Changed POS 3.3a and 3.3b test condition to Load step 20% to 80% in 5 ps, with Cyppas = 5 YF for VDD3/5
output voltage dynamic parameter in the Electrical Charactenstics fable ... 33
Changed the minimum for POS 3.3a from 3.17 V to 3.13 V, VDD3/5 output voltage dynamic parameter in the
Electrical Characteristics table. ... 33
Changed PSRR to > 40 dB typical n the Electrical Characteristics for parameter 3.6........ccoviviiiiiiiiiiiiiiiinann 33
Deleted Hysteresis parameter from Tprotyppys (POS 3.13) in the ELECTRICAL CHARACTERISTICS table. ........ 33
Changed MAX value of VDD 15gy=e(4.2) from 0.816 mV to 0.808 mV in the Electrical Charactenstics table .......... 33
Changed VDD 1egyse POS 4.2 1o only volts as units for consistency in the ELECTRICAL CHARACTERISTICS
221 33
« Changed VDD1dyn, POS 4.7, to typical due to dependency on extemnal FET choice in the Electrical
LT L T T o = | N 33
= Changed the VDD1,,,,. POS 4.8, to specific VDD1 output voltage range for test condition in the Electrical
CharacterfStes 1aDIE ... e e e e aaaa i 33
Changed PSRR to > 40 dB typical n the Electrical Characteristics for parameter 4.9, 33
«  Added clarification on lypps load current at power up in the Efectrical Charactenstics section.........ooovviaa, 33
«  Added clarification on lyppas jim: CUTent limits in the Electrical Characteristics section ... 33

Changed MVVSOUT1 min and max values from —25 and 25 to —35 and 35 in the ELECTRICAL

CHARACTERISTICS HADIE. .o s e s s sa s s s s aa s s s s as ki
= Changed VSFB1, POS 5.3 to only volts as units for consistency in the ELECTRICAL CHARACTERISTICS table... 34
- Changed Test Condition and PSRR to > 40 dB typical sensor supply to clarify the test in the Electrical

Characteristics for Parameters DB . .. s e 34

Changed POS 5.11, V50UT1gy, for clanty of condition for output short circuit voltage range and changed

maximum voltage to 18 V in the ELECTRICAL CHARACTERISTICStablE .o 4

Deleted Hysteresis parameter from Tprotysour: (POS 3.13) in the ELECTRICAL CHARACTERISTICS table. ....... 34

Changed lysauri_me. POS 5.14 minimum from 100 mA to 120 mA in the ELECTRICAL CHARACTERISTICS table 34
- Added clarification on ey, load current and power dissipation in the Efectrical Characteristics section............. 24
« Changed min value for VDD3/5_UVhead to 155 mV from 170 mV for 3.3-V setting in the ELECTRICAL

CHARACTERISTICS table POS B3 o et e e s a s s e s e e s s e anas 35

Changed VDD_UV POS 6.16 units from ratio to mV for consistency in the ELECTRICAL CHARACTERISTICS

L2 1P 35
- Changed VDD1_0OV POS 6.17 MIN from 824 mV to 816 mV in the ELECTRICAL CHARACTERISTICS table....... 39
= Changed VDD1_OV POS 6.17 units from ratio to mV for consistency in the ELECTRICAL CHARACTERISTICS

L2 1P 35

- Deleted VSOUT1_UV hysteresis parameter (typical), POS 6.19a in the EL ECTRICAL CHARACTERISTICS table.. 35
- Deleted VSOUT1_OV hysteresis parameter (typical), POS 6.20a in the ELECTRICAL CHARACTERISTICS table.. 35
- Changed |_IGN_rev parameter (7.4), -1, from MAX to MIN to match polarity in the ELECTRICAL

L Y I o g L = P 332
- Changed |_CAN_rev parameter (7.8), -1, from MAX to MIN to match polarity in the ELECTRICAL
CHARA CTER ST S 1abIE ..t eeiiseeseeas s tsiasessaessse e ranr asnstaansasannnssannnssansssansennennnnen 35
Added clarification to POS 10.1, 10.2 and 10.3 by using pin names in parameter field instead of footnote and
adding SEL_WVDD3/5 pin to 10.1 and 10.2 in the ELECTRICAL CHARACTERISTICS table .....covvviiiiiiiinnnns 36
+  Changed tyesyoos Max from 2.5 ms to 5 ms in the Timing Requirements table ..........oeeeeeureaseereerernnneaaaeeees 36
+  Changed tyg,ypoz= Max from 2.5 ms to 5 ms in the Timing Requirements table .............oovveeeeeeiiiiieneescnennn. 36
- Changed tyesypo: Max from 2.5 ms to 5 ms in the Timing Requirements table ............ceerueuaserreeremnnnnaaaeeens 36
Changed VBATP .y Minimum from 200 ps to 180 ps and maximum from 280 ps to 260 ps in the Timing
L e e T (o 36
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Changed minimum for typ pue. In the ELECTRICAL CHARACTERISTICS table to 14.25 ps from 28 ps .............. 37

Deleted tepror woi_gegite IN the ELECTRICAL CHARACTERISTICS IS civvvniiiiieieeiiinee st a7
Changed min value for t,,,(13.3) to 857 ns in the ELECTRICAL CHARACTERISTICS fable. .......covvvviiinnnnnn. 37
Changed TONmEL OF GFAPN .. u i et s e e e e et e 38
Added clarification of operation in the VDD6 Buck Swifch Mode Power Supply SECHON ...ovvviiviiivininisrinianan 40
Added a note to the VSOUTT1 register clarifying VSOQUT1_EN through RESET state in the VSOUTT Linear

L= T o=t o 3 N 43
Added note in the Wake-Up section to not send WR_CAN_STBY command while CANWLU and/or IGN are still
0 43
Changed WDT_FAIL_CNT and WD_FAIL_CNT to WD_FAIL_CNT[2:0] throughout document ..........c.ecvnvevnnann 45
Changed section heading levels from 5.4.1.7T through 5.4.7.20. ... e e 47
Changed the VCP17_QOV impact on device behavior in the Voltage Monitoring Overview table and the Internal

Lo L =N 48
Changed the VCP12_0V the impact on device behavior in the Voltage Monitoring Overview table and the

Internal Errors Signals TaDIE. .. ..u. e s e et 48
Changed the MAIN_BG and VMON_BG UV and OV impact on device behavior in the Voltage Monitoring

Overview table and the Infemnal Errors Signals tTaDIE. ......vveiieieii i 48
Changed all _UVN Signal Names in the Internal Error Signals table and Digital MUX section to Moo, UV for
consistency in datasheet for inverted logic signal names with N at the beginning of the name. ........cocovvvvee e, 49
Changed the signal name from VCP_OV to VCP17_OV for D1.7 in the Internal Error Signals table. Also

changed the device state from Not changed for NRES and ENDRY to LOW, and State to STANDBY .....ccccuvvvee. 49
Changed the max deglitch for VDD5_OT, VDD3/5_OT and VSOUT1_OT to 64us in the infermal Error Signals
10 50
Changed the naming convention of EN_VDD5_OT and EN_VDD3/5_QT to NMASK_VDD5_OT and
NMASK_VDD3/5_OT to clarify option of these configuration bits throughout the datasheet ........o.ooviiiininnnn, 50
Changed the description of VDD5_OT in the Internal Error Signals table for clanty ......ocovvviviiiiiiinininiienn 50
Changed the VMON_TRIM_ERR deglitch time minimum from 15 to 5 ps and maximum from 30 to 10 ps in the
Internal Error SigNals TADIE ... ... e et 50
Changed the VMON_TRIM_ERR device state when flag is set to NRES = LOW from not changed, ENDRV =

LOW from not changed and Device State to STANDBY from not changed in the Internal Error Signais table ....... 50
Added clarification footnote to VDD5_CL intemnal signal in the Infernal Error Signalstable .......ovviiviiiiiiennn, 50
Changed Analog BIST Run States diagram for to clarify operation in the Analog Buift-In Self-Test section ........... 52
Changed ABIST_UVOV_ERR and ABIST_OV_UV fo ABIST_ERR throughout document .........ccvvevivininnnninnann. 52
Added notes to clarify considerations needed if a manual run of LBIST is done in DIAGNOSTIC or ACTIVE state

in the Logic Built-In Self-Test (LBIST) SECHOM....vu e e s s an s s s s e ra e 53
Added clarification in the Analog Buili-In Self-Test {ABIST) and Logic Buili-In Self-Test (LBIST) sections to

L 0T N 54
Changed paragraphs for VSOUT1, VDD6 and VDD3/5 overtemperature and current limit in the Junction

Temperature Monitoring and Current Limiting section to clarify device operation........c.cvvevvevivininsininesin e 54
Changed the descriptions in the Overtemperature and Overcurrent Protection Overview table to clarify device
operation and made naming for thermal shutdown consistent to overtemperature .......o.ovviiviiiin 55
Changed Section title to Diagnostic MUX and Diagnostic Ouiput Pin (DIAG_OUT) ve.vuvvie i ciinsnsnaans 56
Added clarity to the DIAG_OUT description in the Diagnastic Output Pin DIAG_OUT SeCtion.......vvuvveiesrnvennann 56
Added clarification to the SPI Interface Note for the use of the SPI in a bus while DIAG_OUT MUX is enabled in

the Diagnostic Output Pin DIAG_OUT SECHOM ...u v e s e s s s s an s s e s a e e an s 56
Changed values and clarity of AMUX operation and added minimum output resistance in the Analog MUX

BT . 57
Changed WDT_ signal names to WD_, WD_RES_EN toWD_RST_EN, NMASK_VDD1_QOV to
NMASK_VDD1_UV_0OV, and EN_DRV to ENDRY throughout doCUMENT ......vueeieers i e e s s v e 58
Changed NRST_EXT_IN to NRES_EXT_IN for consistency with pin NamMEe .......cevvvuiiuii s vnnans 58
Changed WDI/Error to Error/WDI throughout doCUMENT . .....u.e e e e 61
Changed the Walchdog Question (Token) Generation image in the Watchdog Timer Configuration for Question

and Answer COnfiGUration SECHIOM ... ... e e e et an e s s e 70
Changed Figure for Watchdog Answer Calculation in the Question (Token) Generation section to remove

FDBK[3:0] impact on Answer-x byte CaICUIATION ......vvies e e Il
Changed TOKEN_ERR bit name to ANSWER_ERR to more accurately describe the emor the bit indicates

throughout the datasheet ... e 72

Changed SEQ_ERR status bit in Table WD_STATUS Bits Versus Possible Watchdog Sequence Events section... 74
Added a note to clarify impact of changing SAFETY_ERR_PWM_L or SAFETY_ERR_PWM_H while the MCU
ESM is running in the MCU Error Signal Monitor (MCU ESM) SECHON ........eeueeeeeseesessessesssssssssssesssssasenes 75
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Added a note to clanfy MCU ESM diagnostics in the MCU Error Signal Monitor (MCU ESM) section.........oooeae. 76

Added clarification in the MCU Error Signal Monitor (MCU ESM) SECHON....o i v naa 76
Added clarification for the LOW minimum and maximum duration time for the MCU ESM in the TMS570 Mode

L= 11 3 75
Changed the time range for HIGH and LOW pulse duration in PWM Mode section from 5 s to 15 ps (minimum)

and 1.28 ms to 3.8 ms (maximum) for consistency along with additional clarifications of operation .................... 78
Added clarification for HIGH and LOW pulse register minimum and maximum pulse timing for the MCU ESM in

LT T LT T oo N 78
Added a note to clarfy MCU ESM to MCU synchronization in the MCU Error Signal Monitor (MCU ESM) PWM

TAIOEE SECHOM. ... oo e e ee e e e e e et eeene e e e e e emeeeeeeemme s e e ememma e e e e e e eeeeemneeeeeeeemeeeeeeeneeeeeaennnnneann 79
Added note to clanfy uncleared CFG_CRC_ERR impact to state diagram during DIAGNOSTIC state in the list of

steps in the Device Configuration Register Protection SECHOM ... ... cree s eeeeeeeeeaee e eeaeeesneseeesenneennaeanes 83
Changed the Reset and Enable Circuit IMage to Clarfy OPETALON ... .. .vweeeeeoeeeeeeeeeeeeeeeeeeee e eeeeaeeeeeeeeeenees 84
Changed section title from Device Controller State Diagram to Device Operating States and clarified device

OPErating States OPEIAHON 1 ... i ieeeee e e e e e eenesere e enneaneeaseeaaneeeaneeaneereaeeansseeaaannaeanneennneannern 86
Changed the STANDBY, RESET, DIAGNOSTIC, ACTIVE and SAFE state text descriptions in their sections to

Clarify AEVICE OPETAON. ..eieeeeeesieeeeeeeeseree e eeenaesenaeennesaneeasseeannaeeanseanseenansennsseeansennaasnnnssnnaesnnnnn 87
Added clarification in the RESET STATE ISt ...ttt sa s s s s nnannnnans a7
Added clarification on BIST running on exit of RESET State to the RESET STATE SeCtON ...vveiiiiiiiiiiiaieaaes 88
Added note to clarify considerations needed if a manual run of LBIST is done in the DIAGNOSTIC state in the

L L = T | N 89
Added note to clarify considerations needed if a manual run of LBIST is done in the ACTIVE state in the

L I T s = Lo 3 S0
Added note to clarify SAFE state time-out possible state transitions due to the SAFE state time-out in the SAFE

SEAIE SEOHOM. « -+ v oo e e e e eeeee e et e e s e ee e e e emeeeeeeemme e e e e ememma e e e emeee e e e eeenne e e e e neeeeeeenneeeneaanneeneaan 91
Added the Power on Reset (NPOR) section 10 Clarify device OPETAHON. .......oovveeeeeeeeeeeeseeeeeeeseseeeeeeeeeanees 91
Changed the STAT[2] and STAT][0] descriptions for SPI errors in the Device Status Flag Byte Response table...... ER)
Added note to explain additional SPI diagnostics in the Device Status Flag Byte Response sechion ............cee.... 93
Added SPI Register Write Access Lock (SW_LOCK command) section in the Register Map section ................. 94

Added clarification on which registers are re-initialized to default values after LBIST run in Register Map section .. 95
Added clarification to WR_CAN_STBY that this command is only valid with data 00h in the SP/ Command Table .. 95
Deleted note "SPI WR update can occur only in the DIAGNOSTIC and ACTIVE states™ for

WR_SAFETY_BIST_CTRL command in the SPI COMMANG TADIE ........c..eeueeeeeeesreseesesesesesssesssssessrasassssnens 95
Changed SAFE_CFG_CRC to SAFETY_CFG_CRC throughout the datasheet for consistency of the register
THAITIE ©oeuetnen st snsnesansnesn e easeaneaseaneaseas e aa s e s aa s e s aaee e e aa sneean sneeanena e eaneaneaneareaneasaneensaneenrnnrennnnes 96

Changed register bit descriptions in the DEV_CFG2 Register table to clarify device operation ....................c..... 99
Added clarification on VDD5_UV operation when VDD5_EN = 0 in the VMON_STAT_2 REQiSter ........cceeee... 101
Added clarity to note on VDD5_ILIM bit description in the SAFETY _STAT 1 Register table............ccccceeeeeen... 102
Changed the D[5] NRES_ERR, LBIST ERR, ABIST ERR, LBIST RUN and ABIST RUN register descriptions
N SAFETY STAT 3 REGISIEN ..t eee e eee e eeeeeeeeeaesaeeeseeesssesseaasensaesssseeseeeaseesseeenssensnessnssreesas 104
Added to the NRES_ERR description in the SAFETY_STAT 3 REQISIEr tabIE ........cveeeeeeeeeeeeceeeeeereeeeeaennss 104
Changed the SPI_ERR([1:0] description in the SAFETY STAT 4 Register table..........ccuveeueeeveeeeceereeeeeianenns 105
Changed the LOCLK description in the SAFETY _STAT 4 ReQiStEr table...........ceeeeeeevueeeeeeeeeeeeeeseeaeesanens 105
Changed MCU_ERR bit description iNSAFETY_STAT 4 REGISIEN tADIE .........ceeeeeeeeeeeeaeeeeeeeeeseeaeeianess 105
Changed WD_ERR bit and NRES_ERR bit description InSAFETY _STAT 4 Register table to clarify operation..... 105
Deleted note "Write update can only occur in the DIAGNOSTIC and ACTIVE states.” for
107
107
108
110

Changed SAFETY_STATUS 2 to SAFETY_STAT 2 for consistency in the datasheet ...........ccveeeuereeeirenenns 107
Changed NO_ERROR bit description to improve clarity in the SAFETY_CHECK_CTRL Register table ............. 108
Changed ERROR_PIN_FAIL bit description in the SAFETY_ERR_STAT REQiStEr table .......eeecveeeueeeeeereennss

Changed to clarity the WD_FAIL bit description in the SAFETY_ERR_STAT Registertable ...........ocveeeeeeeann.. 110
Changed ERR_CNT to DEV_ERR_CNT[3:0] throughout datasheet for consistency in Naming. ...............ccc.v... K]
Added clarification on the TOKEN_SEED[3:0] to the description in the WD_TOKEN_FDBCK Register table ....... 113
Changed WD_FAIL_TH description in the WDT_TOKEN_VALUE Register table for CoNSIStency ............cv.ov... 114
Changed added clarification on clearing of the ANSWER_ERR bit in the WD_STATUS Register table ............. 114

Deleted "This bit is set to 1 when switching between the Trigger and Q&A Mode” and added clarification on how

to clear the WD_CFG_CHG bit description in the WD_STATUS RegiSter table .........ecveeueereesreeeersseesseenens 114

Changed TIME_OUT bit description in the WD_STATUS Register table to clarify how the bit is cleared. ........... 114

Added ANSWER_EARLY bit operation during frigger mode to the WD_STATUS Register table ..................... 114

Changed the description of VDD_EN in the SENS_CTRL REGISIEr fabIE .......veeeueeeeereeeseeesseeeseaeesseasesaens 115
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« Changed the description of VSOUT1_EN in the SENS_CTRL Registertable ..o, 115
- Clarified capacitors, resistor tolerance impact on regulation and monitoring in the Typical Application Diagram .... 117
- Clarified resistor tolerance impact on regulation and monitoring in the VDD{ Linear Controiler Section.............. 19
= Clarified resistor tolerance impact on regulation and monitoring in the Afternative Use for VSOUTT Tracking
Linear Regulator, Configured for 6-V Oufput Tracking VDD3/53 In 3.3-V Mode Section......coovvviiiiiiiina, 121
Clarified resistor tolerance impact on regulation and monitoring in the Alternative Use for VSOUTT Tracking
Linear Regulator, Configured for 9-V Output Tracking to 5-V Input from VDD5 Section.......ooooviiiiiiiiiiiiiinnn, 122
Clarified resistor tolerance impact on regulation and monitoring in the Alternative Use for VSOUTT Tracking
Linear Regulator, Configured in Non-tracking Mode Providing a 4.5V Output Section........oooiiiiiinininn, 123
« Changed and clarified the Systerm EXamples drawings ... e s s s s aaa s e 124
= Changed and clarified the Soffware Flowchart for Configuring and Synchronizing the MCU With the Watchdog in
L T L Lo = N 127
= Changed and clarified the Soffware Flowchart for Configuring and Synchronizing the MCU With the Watchdog in
Trigger Mode IoOWCHAM. ... e s e 128
Added Power Dissipation and Themmal Considerations in the Layouf SeCtion ........cciviiiiiiiniiciiininsaa, 132
- Added Receiving Notification of Documentation Updates Section ... 134
«  Changed the Electrostalic Discharge Caution Statement. ... ... 134
Changes from Revision E (July 2015) to Revision F Page
Added clarity to the PIN Function table descriplions ... 27
- Added darification in Recommended Operating Conditions that GND = PGND .......ccoviiiiiininiiiinene, 20
«  Changed (Mmaximum VBAT _SAFING to 36 V in the Recommended Qperating Conditions table for parameter
1.3a to be consistent with VBATP ... 30
+  Added VBAT_SAFING input supply voltage range for normal operation RECOMMENDED OPERATING
CONDITIONS B8DIE ce e i e e s s s s e as s s s aaaasa s anans 30
«  Added darification in statement for the ELECTRICAL CHARACTERISTICS table by adding VBAT_SAFING
recommended operating range in addition to VBATP recommended operating range ......oovvvvevessssiicisnannae. 32

« Changed description of parameter from Test Condition column to a footnote on the parameter in Electrical
Characteristics table for parameters 1.2, 1.7, 2.1, 2.13, 3.1, 3.2, 3.13, 4.2, 5.1, 52,53, 5.13, 64, 6.5, 6.7, 6.22,

0. S 32
Added clarification on direct loading of VDDG in the hpos Electrical Characteristics table .....ovvvvviiiiiiiiinnnns 22
Changed the Test Condition column to parameter description the ELECTRICAL CHARACTERISTICS table for
D T T T T TR T = TR I = S 32
= Added clarification on resistor divider on regulation tolerance of VDD1 in the VDD1 section of the Efectiical
L T T T = gl o | PSR 33
Deleted test condition from T, the Electrical Charactenstics table for 5.5 because it is same as overall electrical
[ = i T G o = S 34

= Changed Test Condition for input to sensor supply to VSIN from VBATP in the Electrical Characteristics for

PArAMETETS 5.6, 5.7, B8 e et r e e s e re e 34
= Changed the description for indication of VBATP_UV (6.1, 6.2) in the ELECTRICAL CHARACTERISTICS table. .. 34
= Added the condition of VBATP = VBAT _SAFINGto 61,62, 63,64,65 68,69, 610,611,612, 6.13, 6.14,

6.15, 6.16, 6.17 in the ELECTRICAL CHARACTERISTICStable. ... 34

Added the condition of VBATP = VBAT_SAFING =12V 10 7.1,7.2, 73,74, 7.7 and 7.8 the ELECTRICAL

CHARACTERISTICS DB .. e e s s s a s s s e s s an e 35

Changed test condition for the I_IGN parameter (7.4) to 36 V, added clarification that VBATP = VBAT_SAFING

=36 Vinthe ELECTRICAL CHARACTERISTICStable ... e 35

Changed test condition for the |_CANWU parameter (7.7) to 36 V, added clarification that VBATP =

VBAT_SAFING = 36 Vin the ELECTRICAL CHARACTERISTICStable ..o 33
+ Added clarification for Cp,p,, and C,... connections in the Charge Pump section of the ELECTRICAL

CHARACTERISTICS TDIE .. e e s s s s s s s e s s an e 35

Changed the Test Condition for NRES output low (paramater 9.1) level from SmA to 2mA in the ELECTRICAL

CHARACTERISTICS TADIE .. i s e e e s s s s e a s s e s sa e s s an 36
« Added darification in statement for the Timing Requirements table by adding VBAT_SAFING recommended

operating range in addition to VBATP recommended operating Fange ... e eeae i aaeeaaas 38

{1) The recommended maximum operating voltage for VBATP and VBAT_SAFING is listed as 34 V, just below the overvoltage detection
thresholds for VBATP, VBATP_OV ;. and VBATP_OVz,. Tl recommends enabling overvoltage detection on VBATP (default is enabled,
MASK_VBATP_OV = 0). Tl also recommends evaluating the thermal and power dissipation of the device in the application and ensure
the design has adeguate thermal management for operation at the necessary supply voltage level.
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- Changed description of parameter from Test Condition column to a footnote on the parameter in the Timing

Requirements table for parameters 6.7, 117 e e s a s 36
« Changed to clarify IGNITION and CAN WAKE-UP parameters (7.6 and 7.9) in TIMING REQUIREMENTS table.... 36
- Added clarification in statement for the Swifching Characteristics table by adding VBAT_SAFING recommended

operating range in addition to VBATP recommended operating range ... nr e e svsss s sneananes v
- Added clarification of resistor divider feedback impact in the VDD1 Linear Reguiator Section .......cc.vveeveveininannns a1
- Changed pin name to VTRACK1 for pin determining tracking or non-tracking made in VSOUTY Linear Regulator

section describing what occurs after completion of the VDDX FaMP-UP «..vevueririneirrer s ssss s sssinsnnns 42
= Added note in the Wake-Up section on how to wake up the device for systems that need to power up and down

with the power supply and do not need IGN of CANWLL ... e e e 44
- Changed the Power-Up and Power-Down Behavior image for CIanty .........vuvnien e 45
= Changed the VDDE UV bit to D6 from DT in the Volfage Monitoring Overview table ......coocovviiiiiiiiiiinininnnnas 48
- Changed the name for VSOUT1 current-limit to VSOUT1_CL in the [niernal Error Signals table ........ccovivinnns 50
= Changed all references to the sensor supply to VSOUT1 for CONSISTENCY ... v 50
= Changed to clarify ABIST functionality in the Analog Buift-In Self-Test (ABIST) SeCtON ...cvvvi v iieiivicrinranianeas 52
= Changed LBIST coverage in the Logic Built-In Self-Test (LBIST) SECHON. ... v i e en e eaanes 53
- Changed to clarify LBIST functionality in the Logic Built-In Seff-Test (LBIST) SECHON.....ovviviiiiiniivisi e 53
= Changed the impact on device behavior for VSOUT1 thermal protect and over current in the Thermal and Over

Current Protect ion OVerieW TaDIE ... e s 55
- Changed the name for VSOUT1 current-limit to VSOUT1_CL in the Digifal MUX Sefection table ..........cccvvuvunns 59
- Changed and clarified Watchdog timer text in the Watchdog Timer (WDT) SeCtion .....vvvveiiivniininissninnnninanns 60
= Changed the all references of ERROR/WDTI pin to ERRORMDI pin for ConSISIENCY ...vvevvviivisinvisssisisiannns 61
- Added clarification on the watchdog fail counter and reset event requirements in the Wafchdog Fail Counter,

Status, and Fail EVEMT SECHOM ... ce st tae i ar s e e et e et e s st s an s aaaea e n e s s aans 61
= Added the Walchdog Sequence SECHION ... i e e s s a st r e s aans 62
= Changed and clarified the equations for watchdog WINDOW 1 and WINDOW 2 (tyaw and tyew) timing

Watchdog SeqUENCE SBCHOM ettt r et e e 4 e s e s s b s a s e aanaas s e nans 62
= Added the MCU fo Watchdog Synchronization SECHOM .....v i s i s a s s 63
= Added note on TIME_OUT flag not latching during active SPI frame (nCS low) in the Trigger Mode (Defauit

T o =] =7 =T [ 63
- Added clarification of the impact of a bad event on the watchdog sequence in the Trigger Mode Section and

L0 G L (T T Lo L= N 66
- Added note on TIME_OUT flag not latching during active SPI frame (nCS low) in the Q&A Mode section ............ 67
= Changed and clarified the watchdog in Q&A mode answer sequence requirements in the Watchdog Q&A

Related Defiiions SECHOM . ...vu ettt s s s r e r et ea n o st an s e e an e 68
- Changed the Watchdog Seguence in Q&A Mode image in the Watchdog Seguence in Q&A Mode section fo

update the Answer-3, Answer-2, AnSWer-1 reqUINEIMENTS ...v.i e e e e e e 69
- Added clarification on when the watchdog Markov chain and question counter are re-initialized in the Question

(Token) Generation) SECHOM ... et e et et e s e an e s aaaaanaaa e s aans 69
= Added for clarification the Device Controfler State DIQIAM ....ve. i eisi i 86
= Changed SAFETY_ERR_STATUS to SAFETY_ERR_STAT so all references to this register are consistent ......... 88
- Added clarification on using the DIAG_EXIT_MASK bit for software debug to the end of the DIAGNOSTIC

I o (o 3 89
= Added note to explain conditions leading to inadvert setting of SDO ERROR bit in the Device Status Flag Byte

RESPONSE SBCLDM 1o tuusiuiaies st e e st a et e s as s r e s e e e e e g ans 93
- Added clarification on reserved bits (RSV) in the Register Map SeClion ......c.vvvireiiiiins s v 95
= Changed DEV_STATE to DEV_STAT for Device Status in Register table for COnSiStency.....ovvvvvvvicvinneninannns 97
- Deleted VSOUT1_ILIM in the SAFETY_STAT_1 Register table and made bit D3 a reserved bit (RSV).............. 102
- Changed VDD_3_5 SEL description in SAFETY _FUNC_CFG Register1able ......cccvvvvviiiiiinineinennae 109
= Changed and clarified the WDT_TOKEN_FDBCK Register table ... 113
= Changed and clarified the WDT_WINT_CFG Register table ..o sn s 113
- Changed and clarified the WDT_WIN2_CFG Register table .........vviuiiiiiiiiii i sn s s 113
= Changed and clarified the WDT_TOKEN_VALUE Register table .....ooovviiiiiiiiiiiiiii s 114
= Changed and clarified the WDT_STATUS Register table .....c.vvuiiiiin i e s v sn s 114
- Changed and clarified the WDT_ANSWER Register table ......ocovuiiiiiiini s s v sn s 115

Changed and clarified the Soffware Flowchart for Configuring and Synchronizing the MCU With the Waichdog in

Q&A Mode IOWCHEM ... e 127
+  Added the Software Flowchart for Configuring and Synchronizing the MGU With the Watchdog in Trigger Mode

L0 3 T 128

Added clarity for VBAT_SAFING in the Power Supply Recommendations SECtioN........vvveruiinirasunenseennans 129

The datasheet number will be changing.

Device Family Change From: Change To:
TPS65381-Q1 SLVSBC4E SLVSBC4G

Texas Instruments, Inc. Notification# 20170615002




These changes may be reviewed at the datasheet links provided.
http://www.ti.com/product/TPS65381-01

Reason for Change:

To accurately represent the device characteristics.

Anticipated impact on Fit, Form, Function, Quality or Reliability (positive / negative):

No anticipated impact. This is a specification change announcement only.

Changes to product identification resulting from this PCN:

None.

Product Affected:

TPS65381QDAPRQ1

For questions regarding this notice, e-mails can be sent to the regional contacts shown below
or your local Field Sales Representative.

Location E-Mail

USA PCNAmericasContact®@list.ti.com
Europe PCNEuropeContact®list.ti.com
Asia Pacific PCNAsiaContact®list.ti.com
Japan PCNJapanContact®list.ti.com
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