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B 9 GPTImer 5 TimerlO BB T B .. ..o oottt e e et et et et e et e et e ee et eeeee e e eneee et eeeeeeeeeeeneeeens 8
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THEZERH .

1.1 TDA4 F £ B2 H & it

PL TDAAVM A, HIET 2R MRS 500, BT TSNS, S fdht LR IR BE 22 ST AR A% 00 ok, AN
IVEERL T i m e ARM Cotex A72 7.0, B4 HIIHE MCU 3L & MAIN 34514/ T 2 N LLK 4 ARM Cotex
R5F [ SERT AL EE 28 A% .0, W 2 T

Power Isolation

& 2 TDAAVM RS HIHER
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Horb AT2 L AT T 384T LR BRE R ST, RSF IHT T Ab BE0S S 1 LK SE IR 1 R B a5 8 . FEARSTY
R R AR, AT I RS SROGHEE 75 5 R IR HEAT KB LU AR AR EE, [N, T TDA4 Rl REF #% 0 ml
IBATAE IGHZ MR, #i L BEG AL VA 4 N H N AR P il FR TR TR SR

1.2 USS A T1E/RZ

AR P I TR Ik USS AR A i B 8 R i R R RSk I AN R B R O, R R DR R AN B AR 8 B RS )
WA SO, ARG B BRI S S SR AT R A, 3 36 AN U B R I P B TR 2 R B B RS A I B
WE 3 frn. PR TAES%EA 40KHz, 48KHz LA M 58KHz, —MRuidiblm, RGBT S, H2 KL
o3 B 7 1) AR DU 4 FE FOV sltisivls, Bt bA— Mt K 40KHz 4Rk .
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V52 ipid

B 3 A8 i R A AR LR i JiE
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RIS cEm, Hib B =UN:
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FEAEGIA R 5 T RO RN T S, f7 2O E — RS MCU SRAIE PWM I 45 7 I8 o T8 3R 4T 4K
2, JFAE IR MCU SRS B 75 SO AT BRSO i A b T, #E MCU A R AR SR MO TR 2 AT TSRS
FPEREELR, SRR EA SRR R (E il PCB A LBk L4 = ADAS SOC #b# g%, ADAS fE/3 25 B
ZJRE SR BT R, ABEDL R RS, i 4 FR.

GPIO1
GPIO2
SOC <—> MCU%s >
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Connect GPioL 1]
GPIO12]
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EIR I AR S B R RN TS REONRIR, O AR A B R AN B R DL S T 7E R
MCU, ifi HAEBEANER RS, AHLLACT USS #idlt, ADAS SOC 33 EE B {5 B —E IR, X245 5 TH 1
20 A IR B R 5l DA I ][] 25 46 ) Al

1.4 TDA4+USS Z/HELG R F I

7F TDA4 VR AT A, 1 L1 /N Rl FHANIBERR T 2 BUs 1778 1GHz A% (1) 5E8f MCU R5F, ARM Cotex
R5F {5 J17E 1GHz R AgIAE] 12KDMIPS, FrbA H 75 E A H TDA4 b — 5 RoF, AN FH H 343 5 77 RE % Sl
X 12 B R IAREL AN, T 5 Fion oy TDAA FEIHE 5 R AR E AR E A,

GPIO1
TDA4 GPIO2

SOC

Y

RSF oy

Other Bus GPIO11] Uss11
Core. > GPIO12
Uss12

& 5 TDA4 EHEG R THBFEAT RREE

FIRER, HAMAE AR EREEAEIRIRRD, BT HAERIORER. TR fhd DU RS TDAS A EBEAT
JIT UAEL 0 P ST P A A5 B KR 2 e

—ARfE A MAIN $5if RSF F THB R Bk AR IR AN I R AR 4AMIE, R0 MCU i RSF B AThRER &R, FRTAESTRRER
KEES .

HANET, TDAA ISR T 1 EPWM, ECAP, GPTimer ZE MR, BEt% 18 Py SRR A1 R H 0 B
HEAT IR DA AR EE, SRS AL HE 2% B IR A 0 Bt 2 KIE sk, Rt — 5 RAE 7 s i semt e . e S e Sk
TRIFNH.

2. TDA4 BXZ) USS Bk

— R, R R T A T AR N K e B B IR PWM B, SR bk B Eh  EE ELER ,  AATT A AR
P RIBREL RIEH A S5 . 7 TDA4 LCF g, $24E TR s 2 3L ki PWM =4 755K, BI#E A EPWM
TR 4 PWM/HRPWM DL K A# B GPT N6 timer K748 PWM . A543 T 344 SDK8.0 P TDA4VM J1 K
B ELEHEAT IR

HRPWM 257> #K High Resolution FI4EE, HAEBBIMINAE NS LA B R FR S ER TE PWM D HERRS, MM A
E—ESOHFEPWM HZFEF, —RIEAT, FBEFREET PWM DHFEREBHERFHRR, AL PWM 1 HRPWM A9 RAEZ
AL R FEATER

2.1. EPWM ##4£/~=4 PWM/HRPWM

7€ TDA4VM i, —IL45 6 45 EPWM (Enhanced Pulse Width Modulation) i fE#iE:, EPWM 7] T-HL &
A (A DL PWM . 1X 6 4~ EPWM AR ERZE MAIN 35, Hha > EPWM B4
EPWMXA LA K EPWMxB J5-/Mg tHai 11, BT LAFE S B 7 TDAAVM H ] F ] EPWM Fbe—3L =4 12 Bkl 545 b
BAARF I PWM B, o HRPWM H ] 78 EPWMXA 3iii 8 H . > EPWM Bib 3 bk sk 1 fros, A/
FTLL EPWML 2861 Ui BH, oA 1] DAL 4.
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INSTRUMENTS ZHCAB72
% 1 TDA4VM th EPWM T84 e Bt b i
Instance Base Address
EHRPWMO0_EPWM 0300 0000h
EHRPWM1 EPWM 0301 0000h
EHRPWM2_EPWM 0302 0000h
EHRPWM3 EPWM 0303 0000h
EHRPWM4 EPWM 0304 0000h
EHRPWM5 EPWM 0305 0000h

A EPWM AS5R (1) A F A B DA B Ox B2 S SR B B AN ] 6 B, W RLE 3, REAS EPWM BRI Sl 57 (1 I b A
HECL R TR LA B, P AT DOE X S EPWM BREER (1) TB AL BEAT e B SEELA [F] A ) PWM Han i, Bl JE i
FC B CC BLHR ST PWM fii th 5 2 b B S i B 45

EPWM module
:PT“:: :::E [ Time-base (TB) module ] Module Comments
Time-Base (TB) V% B HSPCLKDIVEL X% CLKDIVAE , 4 22 G0t b LA K2 1 OISR, TH 57 TR 44 B i Tick o5
| Counter-compare (CC) module |
Counter-Compare (CC) LT EPWMXA/BSi 1 AT, AT PWMIAR H 2 bl LR I D) ()46
EFWNMX_TRIP_ZONE ;
- *_TRIP_ [ Action-qualifier (AQ) module | N - — e — A————
EPWMxINT o Action-Qualifier (AQ) CCHH At I RIR I BE, Bl /AR
— , TZ0 0125
vt socn || et et Dead-Band (0B) P L5 F RLEE R 75
_ GPIO . EOTN
PWM_SOCB [ PWM-chapper (PC) module ][R MUX PW M-Chopper (PC) FE A PWM B ST AR 15 5 4%
[ Event-trigger (ET) module | |EPWMB Event-Tigger (ET) TERERE R, S0 fb A s
I Trip-zone (12) module ] Trip-Zone (T2) A HHR SRR I SRR A, Flndaem, 2R
Peripheral bus - - PR TN
b [ High Resolution PWM (HR) module_| High-Resolution-PWM (HR) A A% e 2 HER PWMAR H B

& 6 EPWM T SR HUR &

H TB. CC LA AQ BEHAE R E PWM % th I 421 1 e i i il 301, e Le Al . Horpoxh - TB ik, H
Ticks 152 :A:

SYS_CLK
HSPCLKDIV * CLKDIV
PRD = PWM_FREQ _ 2+SYS CLK
B 2 " PWM_FREQ + HSPCLKDIV * CLKDIV

Hdr SYS_CLK &y 125MHz, HSPCLKDIV F1 CLKDIV 43 7 R s fvss B0 R 1 TB A sy A 5,  HEUE PL A KT
N3 A HAE 2 A7 4% EPWM_TBCTL % &; PWM_FREQ JyTiifi i PWM (4% ; PRD N7172% EPWM_TBPRD
HUE. tHT EPWM_TBPRD &i 745 4 16bit ar 75, Ft LAH A KHUE Y 65536; 1 HSPCLKDIV Al CLKDIV Tii 4345
HUE 2> SR A 14 A1 128 25543 H EPWM e Kk 4% PWM_FREQ B J5 £ 5Hz.

LIRS PAT I A AR I 7 R, R T HSHIE S I TRM Bl T B BT, AEA I
AR 7 AT IO E .

PRD_eq
CNT zero Event EPWM_x_INT
. = Trigger
Action PWM_SOCA
Qualifier| ~ CMPAea ] and
—EPWMxSYNCI, | PRD eq 1L | (AQ) CMPB_eq Interrupt | ZVWM_SOCE
N »
RS YNGO Time-Base | cNT zero L CNT_dir (ET)
X! B! = > —_—P
— (TE} CNT dir
U EPWMxA [ - e EPWMxA
Dead PWM- Trip
Band chopper
I Zone
Counter |CMPASD ~4 (DB) (PC) ™) GPIO
Compare EPWMxB|»] | N EPWMxB Mux
(cc CMPB_ eq L
CNT_zero o
——— TZ0to TZ5
EPWM_1_TRIP_ZONE| « =
epwm-008

& 7 EPWM R ERESEE
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TEERINIY) SDKS8.0 H, H XM EPWM T MCAL 133, 15 1%8 TR IEIT 9% 1%: 3145 2 bare mental 7] 34
1730,

S cd mcusw/build
$ make pwm_app_epwm BOARD=j721e_evm SOC=j721e BUILD_PROFILE=debug CORE=mcu2_1 -j8

S Is mcusw/binary/pwm_app_epwm/bin/j721e_evm/pwm_app_epwm_mcu2_1_debug.xer5f

BRI FE K 42 10 P 8 Vi FE R4 T PWM B, 7E LI FE R, S PWM AR i, 603 5 2 bl DL KA
RAGSZIHEEE, HEd TDA4AVM K U28, U29 4 PIN JEIHEATHHY, 6N GESI AR _E 322 Miial i v (1)
EHRPWM1_A DL} EHRPWM1_B 5| 1T i 4 i -

Build & Register .| Initialize control .| PIN MUX, Setup clock .| [Initialize and start PWM module,
ISP for PWM MMR Reg "1 resource forePWM "] Duty Cycle: 60%, Frequency: 1KHz

v

Check Error and Pl Disable Notification and . Enable Notification . Adjust duty cycle (80%,40.5%..)
Print result De-initialize/stop PWM module and Countin 30s and frequency (10KHz, 1.25MHz)

& 8 EPWM #itf PWM KGR R EE

SWRA IR TN, B rT AT SO CCS Load (177 sUEATIN#R,  TDA4 JF R I Z 5 E 4 No Boot £
Aiatr, HAREs Ra s Y =15 R .

2.2. GPTimer &£/ ~=4 PWM

AL, TDAA AT LAFIF N3 e i 3% GPTimer BE4T1HEL,  FERIF P08 AR B 5 TS (R 04T LI, AT 92 i) e
€ 5| TIMER_10 #£47 PWM %t .

76 TDA4AVM H, 345 30 MEEAER B, FHd MCU 365 10 4>, MCU_TIMERO ~ MCU_TIMER9; MAIN 1
A 204, TIMERO ~ TIMER19. [FIF7E MCU s, 45 10 MFE R MCU_TIMER_IO 5] AT 43 5 it & v MCU 32k
10 N2 I 2 AN B PWM i, Horb a4y MCU_TIMER_IO 5| AT Bt B 8552 2T = — > MCU 85 i 2%
MCU_TIMERX #1; £ MAIN 3k, {0F 8 /4~ TIMER_IO 5| JHIm] 4 I & A MAIN 15, 20 /5 i 25 4 A\ 5 PWM %
i, Horp AN TIMER IO 51 AT G B 45 24 & — > MAIN S55E I 25 TIMERX . &l 9 Fix A TDAAVM A #55E
i i ARG i A A s o i AR B o 5 | B 7 2

MCU_TIMER_IOD

MCU_TIMER_IO1

MGU_TIMERn+1 MEU TMER I02
MCU_TIMERn+1_PIEVENTCAPT
MCU_TIMERn+1_POTIMERPWM

External Device
MCU_TIMER_IC3

MCU_TIMERn+1_PO_GPOCFG

MCU_TIMER_Io4

I

MCU_TIMERn

MCU_TIMERn_PIEVENTCAPT
MCU_TIMERn_POTIMERPWM >

MCU_TIMERn_PO_GPOCFG

MCU_TIMER_ICS E

MCU_TIMER_I06

MCU_CTRL_MMRD

MCU_TIMER_IO7

MCU_TIMER_IC8

|

MCU_TIMER_IC8 PWM input

|

f
HEeT

or
Timer capture trigger out

TIMER_I00

TIMERi+1
TIMERi+1_PIEVENTCAI
TIMERi+1_POTI TIMER |02

TIMER_IO1

|

TIMERi+1_PO_GPOCFG

TIMER_I03

TIMERI TIMER_IO4

TIMERi_PIEVENTCAPT
TIMERI_POTIMERPWM

TIMERi_PO_GPOCFG

TIMER_IOS

|

TIMER_I06

TIMER_IO7

9 GPTimer 5 TimerlO {5t &

AT, T MAIN ) TIMERO L% TIMER_I00 #HTECE , JFiEit TDA4VM | V6 &Ik TH . 14
BERERISE, FIH GPTimer B r=/E PWM Bt , HE A7 AL E R 10 fin, VEZ 7R EE SR
TRM %45 FHt o

TDA4 JH P/ I8 77 5 2 Ik 77 5 8
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i3 TEXAS

INSTRUMENTS ZHCAB72
TCLR TLDR TMAR TCRR TCLR
Initial Counter > Set load Conunter > Set Compare Conuter ] Real Time Counter ] Initial Polarity

A 10 GPTimer A F AR ERE~ER

EERINH) SDKS8.0 A, XM GPTimer 2T MCAL 9Kz, &+ N AR AT 31153 bare mental T $i
17301

S cd mcusw/build
S make pwm_app BOARD=j721e_evm SOC=j721e BUILD_PROFILE=debug CORE=mcu2_1 -j8
S Is mcusw/binary/pwm_app/bin/j721e_evm/pwm_app_mcu2_1_debug.xer5f

BRIAIRFE B I 1 11 AL EA T PWM S, @i TDA4VM 1115 V6 PIN i, & A TIMER_100 3474,
LR, B A PWM SR RS, I 3 o5 23 bl DA A szl i o

Build & Register .| Initialize control .| PIN MUX, Setup clock .| Clean Pre-Timer .| Initialize and start PWM module,
ISP for PWM " MMR Reg "] resourcefor Timer d setting i Duty Cycle: 50%, Period: 1s

Check Error and Disable Notification and Wait for Enable Notification Adjust duty cycle (80%)
Print result De-initialize/stop PWM module Timer expiry and Count in 30s and period (500ms)

B 11 GPTimer 10 %t PWM RA-H B A2 B
GPTimer %t PWM F&F MR 1 2.1 /N —8,  Hat g S an s DY 245 s

3. TDA4 #i3K USS [Bl

TDAS 7% G P ¢ T AR EOR A 1 PWM B2 5, B A R Ik USS BB 4% IR 1.2 /N1 ik T A I3k [l
SSRGS 75 2L TDAAS SNl 38R 7 I S [ 98 SR HIC2 i I 4 L, 368 o g g 28 v (1 e 1) 22 v SR A e
PRI ) 2, TIFE TDA4 RSF A% 0o P i 558 75 38t A ik 42 A 5

LG AR AL FE A% 22 R A GPIO i ik 2 f 7 sEAT [Tt 3, X b 7 s L o P Ah B 245 0% 905 EL 4 S M F FEE MK
DA T IR, MAEAR TP AT B,

7t TDAG AbERZS T34 1 WA 5 ik 34T s ROHERf 1Y) USS @wm, P AR AT ok . FESR DL s, A
AT ECAP {4 DL &2 GPIO+UDMA 1175 2043 B3k 4T

3.1. ECAP #1473

7E TDA4VM w1, —3L45 =4~ ECAP 7 T MAIN 38, H47% 4 5] H PIN il ECAPO_IN_APWM_OUT ~
ECAP2_IN_APWM_ OUT, AN ECAP #R] LAyt &2 A i sk ek PWM Hr i, 24 ECAP Bt B Al i Rnt,
X R BEIEC BN NG, oS ECAP W BLA Tl sk PWM SIS 5, B aan Al UL S o s k-4, IR
I 2R A R RSR IO A B Y R R B, AL R AIHEE S . FIFER, ECAP BLHL T N 4L E PWM 25
Hon, WATECE N PWM it #isl, xhoba i fe e b 5 ttu&ﬂﬁﬂﬁﬁ PWM . H AR MR EWE 12 s,

TDA4 JHF /i I8 77 35 2k 77 5 9
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Syncin Syncin

4 Capture APWM

Counter( “Timer” ) Mode Mode Counter( “Timer” )
OR

l 32 Bit l 32 Bit
CAP1REG Period Reg CAP1

Prescale

Sequencin PWM
[ €— Edq Det gt Compare [ <
CAP4REG g€ Jetec Logic Compare Reg CAP4
Edge Polarity
ECAPINT ECAPINT
<«— Interrupt I/F c Interrupt I/F  |—>

A 4

ECAPPIN |¥ |%§| APWMPIN

;; Mode Modﬁ

ECAPx_IN_APWM_OUT

B 12 ECAP &~ ERE

— A PIN JHI7E 3 —B) 2 H B2t B Sy ECAP #ii N8k APWM #iH Thie. 7 SDKS8.0 #1, f3EF MCAL ¥ ECAP &
{36 5h PL R s BIREFF 1ICU, {2 ECAP 3R L K 1ICU MRFE P SEEL T ECAP BEAFAEER (1358 4 T RE 45 n T 43 515
IR AE G SN o AT B8N IR R E AT 4 13 9115 21 ICU bare mental 74T 304

S cd mcusw/build
S make icu_app BOARD=j721e_evm SOC=j721e BUILD_PROFILE=debug CORE=mcu2_1
S Is mcusw/binary/icu_app/bin/j721e_evm/icu_app_mcu2_1_debug.xer5f

il

FE 1ICU MR PP P AT 75 SR I [ RE . AR A LA S W6 AR v G v DU 8 70 DO REI ik, b {5 5
BAE G MR EPI T]) BL A . AR KOS B 13 Frr.

Signal Measurement

‘ Icu_StartSignalMeasurement ’—P{ Icu_StopSignalMeasurement ’—P{ Icu_GetTimeElapsed ’—){ Icu_GetDutyCycleValues ‘

i § Timestamp

‘ Icu_SetActivationCondition H Icu_EnableNotification H Icu_StartTimestamp ’—>‘ Icu_StopTimestamp ‘

‘ Icu_EnableEdgeCount ’—P{ Icu_DisableEdgeCount ’—P{ Icu_GetEdgeNumbers ’—P{ Icu_ResetEdgeCount ‘

1 § Edge Detect

‘ Icu_GetInputState ’—P{ Icu_EnableNotification ’—P{ Icu_EnableEdgeDetection ’—P{ Icu_SetActivationCondition ‘

|
|
|
|
|
|
|
|
|
|
|
|
|
|
i . Edge Count
|
|
|
|
|
|
|
|
|
|
|
|
|
|

&l 13 ECAP ##3X PWM 15 542 E

F P Al 5T ECAP HBEH LI AME PWM T I 3R, FSTi RAERS MBS B, I BRI 15 21 K S 5 I
Z RIS TR 2, R Al B RS I EE 5 . AR T I EHRPWML_A UL & EHRPWML B & it T PWM it
TR O B 1A S, WS TDAAVM Hr i) U28, U29 &l 33T ECAPL_IN_APWM_OUT # 474l 3K,
St N, TDAAVM H1 1 V6 & .
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I3 TeExas
INSTRUMENTS

ECAP ALY ICU AT 5 2.1 /15—, Ml 7 22 EHRPWML_x & il 5 ECAPL_IN_APWM_OUT &
BRIHEAT e, s 56 DY 25 45 Firos o

3.2. GPIO+UDMA /75 2

ER A H ECAP #i3RAME PWM [BIBRFE T TDA4 A BRI S, AR T GPIO+H i, fefs 251
FEARAEAT loading, fELZIREHL MR, HAZ2H| ECAP BN EHIZ), RERS SCRFIOTIIREEECA IR . A/ DFREA
ZAFETHE R GPIO HEAT AN PWM B3R, Al UDMA 62 245 € I 2 EUE, JF HAERA R
UDMA X i (8] B 08 AT iz, RENS SEEL ISR AE PH RS PR A AR SR T, 525 RO BRARRONS AL B85 BEUR A o5

UDMA 4:%% Unified Direct Memory Access, & T1 3T TDA4 R4 ACHE 38351058 —1C DMA IG5 4%, fE
B[Rl SC R % 512 MEAUR B, BN SR S ME RGP UTC BdliifiE, K2 JRA], UDMA HIVEZHH
RiEZ I TRM s T . b UDMA 50 ff& 5 ik 85T 4%~ TRPD (Transfer Request Package Descriptor) )%
PEeER), Hrbg LT a4 UDMA iz Bt ADDR, H bt DADDR % B (5 8., HEWRL WA 14 Fis.
ARG, FENG AL BN GTC Timer T 27 {748 Skl (GTC_CNTCV_LO — 0x00A9 0008h) , H ik

NHIPE SRR AE A FAE BRI Sk i buffer b, HRFHT SRR B LL KL TRM #idls 0t -

ZHCAB72

word 15 word 14 word 13 word 12
DICNT3 | DICNT2 DICNT1 | DICNTO DDIM3 DDIM2
word 11 word 10 word 9 word 8
DADDR DDIMA1 FMTFLAGS
word 7 word 6 word 5 word 4
DIM3 DIM2 ICNT3 | ICNT2 DIMA
word3 word 2 word 1 word0
ADDR ICNT1 | ICNTO FLAGS

& 14 UDMA TRPD &4
AN T SDKT7.1 3T IR, H2 i TR 3E W E2E Fros, 58 7N J7 8, ZE AR e b, {5 3%
%+ GPIO HEAT eI BIE:, HEMAEALANE PWM 155 %N, SRIGE TN Timer BUE 7 6% 7645 & 12247 buffer H,
1E CCS 4 buffer #EATHIH , MITIGIEft KR LLECK AR, M IERYE . BN RBIFR P &2 R AR

1. 3:F SDK7.1%MERI T )53 RTOS &4t SD &, 405 S B EAE R Tt .
2. BT RMAEEINT A, FHHIEET Vision APPs M FHEIFR T, N T AL 7E E2E FE4%p.

S cd vision_apps
S git am 0001-reproduce-the-SV-DMA-issue-in-EVM-and-solved-it.-but.patch
S make -s -j8 sdk

S make -s -j8 vision_apps
3. LRANT Sgmik4R KL GPIO+UDMA MK A4 JF 4T (.78 MCU2_0 R&iHG S, HEgieh T
~/ti-processor-sdk-rtos-j721e-evm-07_01_00_11/vision_apps/out/J7/R5F/SYSBIOS/debug/vx_app_tirtos_linux_mcu2_0.out

FE PCHLH A SD %, I8 T T 3 i &4 25 1345 21 (0 2 ST A L2 B A5 S0 B 21 SD R

S make linux_fs_install_sd

4. HMT/E SDK7.1+, ERINEY TIFS 2T firewall FIFRH, H ST 7E DMSC H 34T ) UDMA H i i 52 2 iR
i, FrLAN T HIE setup, Wf#H SDK7.1 2 5 SDK RRAM) TIFS Y5 S, K AE SDK.1 i T9m B, M
M3 #fE8E 7€ SDK7.1 H 3 #F GPIO+UDMA [ TIFS S0, A/NTifii ] SDK7.2 15 R7Rfil, SIE ik 5 5%k
179, g L, 7F SDK7.1 5%k SDK #H4T oRBIR MR, w44 % TIFS BHHnx—»5.

TDA4 JF P I 77 0 7 i ek 77 5 11



https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1061801/faq-tda4vm-gpio-dma-trigger-in-tda4-and-test-in-sdk7-1
https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1061801/faq-tda4vm-gpio-dma-trigger-in-tda4-and-test-in-sdk7-1
https://software-dl.ti.com/jacinto7/esd/processor-sdk-rtos-jacinto7/08_00_00_12/exports/docs/vision_apps/docs/user_guide/ENVIRONMENT_SETUP.html
https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1061801/faq-tda4vm-gpio-dma-trigger-in-tda4-and-test-in-sdk7-1

ZHCAB72

I3 TEXAS

INSTRUMENTS

S cp ~/ti-processor-sdk-rtos-j721e-evm-07_03_00_07/pdk_jacinto_07_03_00_29/packages/ti/drv/sciclient/soc/sysfw/binaries/ti-fs-firmware-
j721e-gp.bin ~/ti-processor-sdk-linux-j7-evm-07_01_00_10/board-support/prebuilt-images

S cd ~/ti-processor-sdk-linux-j7-evm-07_01_00_10

S make sysfw-image

S cp ~/ti-processor-sdk-linux-j7-evm-07_01_00_10/board-support/k3-image-gen-2020.08b/sysfw-j721e-evm.itb /media/wangli/BOOT/sysfw.itb

5. ZL, B SD KA LITERT, F5EAE CCS o i HEAT AR I /04, AT X KA. (0 Hcdfs TEAff ik

ITIRAE, HIGUETENAR S 4.2 /I,

HARACR S B 15 P, WAL B %200 UDMA B UGB E YR e e, A4 TRPD
I RAR A 2RSS, FESKB R R, 75 SR B2 18 DA% sk bR BUSE B E) Event Calllback pRi s f5fTA 1%
e, X B IREEAT IR

Udma_ringQueueRaw()

} Start Transfer Udma_chDisable()
UdmalnitPrms_init() 5 . Channel
Udma_init() UDMA Init b e Disable/Teardown
v
UdmaChPrms_init() Udma_eventUnRegister()
Udma_chOpen() Channel Open GPIO Trigger
7 Event Free
UdmaChTxPrms_init() Channel Confi UDMA Pause
Udma_chConfigTx() 4 Udma_chClose()
v UDMA Resume
UdmaEventPrms_init() Event Registrati Channel Close
Udma_eventRegister() vent Registration Setup L2G
+ Udma_deinit()
Udma_chEnable() Channel Enab|e/Pairing ng Dequeue UDMA Deinit
Complete Transfer

Udma_ringDequeueRaw()

& 15 GPIO+UDMA #3k PWM & 5 %R ER

A —3RIR, EAREURD T, 5 8 B SERRl A R AN o, AR U KR N a5, %
TR 7 AR B A ) Bt R A A MR AR SEBL . LIhBESAIETE I 4.2 /MY

4. AL RKE

4.1. TDA4 PWM %4 3
TDA4 EPWM i fF 5 =248 PWM #ith an&l 16 firs, ] UG HH PWM B I 31 LK & 25 L 25 S 400

Bt IR

TDA4 JF 4P I 77 0 77 i ek 77 5
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I3 TEXAS

INSTRUMENTS

ZHCAB72

PP_EPWM:
PP_EPHM:

PP_EPWM:

PP_EPWM

PP_EPWM
PWM_APP_EPWM:

PWM_APP_EPHM:

PP_EPWM:
PP_EPWM:
PP_EPWM:
PP_EPMWM:

APP_EPHM:
_EPWM:

APP_EPWM:
PWM_APP_EPWM:

Sample Application - STAR
EPWM being used with Channel # 111!!

PWM MCAL Version Info

Vendor ID
Module ID
SW Major Version
W Minor Version
W Patch Version 2
Variant - Pre Compile being
PWM Channel Initialized
PWM Duty cycle: 60 Percent, 1880Hz
Probe EPWM in Main domain(Test Connector Pin 11 or 2 on GESI Board
This example walts for 38 seconds please probe

Changing the Duty cycle fro
This example wai for 30

® percent
probe

Changing the Duty cycle to 180 Percent

This example wal for 10 seconds Ple. probe

setting Output to Idle state

M: This example waits for 10 seconds Please probe

PP_EPHM:
PP_EPHM
PP_EPHM
PP_EPHM
PP_EPHM:

PP_EPWM:
PP_EPWM:
PP_EPWM:
PP_EPWM:
PP_EPWM:
PP_EPWM:

FtAi IR

Changing Frequency from 1kHz to 18KHz and Duty Cycle to 50%
period is set to 6258
This app again walts for
Pwm Isr Count: 300000
App Run time: 29935615 micro secs

seconds please probe

Disabling Notifications for PWM channel

Changing Frequency from 10kHz to 1.25MHz and Duty Cycle to 40.5%
period is set to 50

This app again wailts for 3@ seconds
Pwm Stack Usage 792 bytes

PHM Test Passe

please probe

- _v
+5mMs  +6mn

o .
+3ms +4ms +5ms +6n

us 495ms ¥ Measurements

+9us

¥ Pulse

& 16 EPWM B4 1t PWM
TDA4 GPT Timer B EIE T TimerlO =42 PWM fi i Wi 17 Fron, HfH PWM BEE R DL K 5 =

Sample Application - STARTS !!!

PWM MCAL Version Info

: Vendor ID 1 44

PWM_APP_GPT:
PWM_APP_GPT:
PWM_APP_GPT:

PWM_APP_GPT:
PWM_APP_GPT:

WM_APP_GPT:
PWM_APP_GPT:
PWM_APP_GPT:
PWM_APP_GPT:

Module ID

SW Major Version : 1
SW Minor Version : 3
SW Patch version ¢ 2
VELR €D Pre Compile being used !!!

PWM Channel Initialized

PWM Duty cycle: 50 Percent, PWM Period: 1 sec

Probe TIMER in Main domain(Test Point TP97)in J721E EVM
This example waits for 10 seconds please probe

Changing the Duty cycle from 56 Percent to 80 Percent
This example waits for 10 seconds Please probe

Setting Output to Idle state
This example waits for 10 seconds Please probe

Changing PWM Period from 1s to 5600 ms and Duty Cycle to 50%
This example waits for 10 seconds Please probe

This example waits for 10 seconds please probe
Pwm Isr Count: 20

Disabling Notifications for PWM channel
PWM De-initialized

Pwm Stack Usage 1116 bytes

PWM Test Passed!!!

A 17 GPT Timer B ERE T TimerlO il PWM

4.2. TDAA4 USS [EF# 2

ECAP Ji R 75 3 [l it an B 18 Firas, AIE O T A 1KHz PL& 2.5MHz 1) PWM 3, 43 #ER i 4 i o
A% 625 9 1000 ¥R LA K 25000 7%, XL EkAE A 2000 LL A 50000 7%, #aill4h 55 BAS R — 5

TDA4 JF P I 77 0 7 i ek 77 5
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i3 TExAS
ZHCAB72 INSTRUMENTS

ICU MCAL Version
Vendor ID
Module ID
SW Major Version
SW Minor Version
SW Patch Version

Vvariant - Pre Compile being used !!!

EPWM Channel Initialized
EPWM Duty cycle: 60 Percent, 1000Hz
Use EPWM (Pin 2 in J22 on GESI Board) as input to ECAP test point (TP36 on SOM
Edge Detect Mode!
input state is ICU_IDLE
SignalNotification for Double Edge Detection Reached in
B SignalNotification for Single Edge Detection Reached in
ICU_APP: input state is ICU_ACTIVE

_APP: Changing EPWM Frequency from 1000Hz to 25000Hz and Duty Cycle to 50%
ICU_APP: Edge Detect Mode!
ICU_APP: input state is ICU_IDLE
ICU_APP: SignalNotification for Single Edge Detection Reached in 1 sec: 25000
ICU_APP: input state is ICU_ACTIVE
ICU_APP: SignalNotification for after disabling notification Edge Detection Reached: ©
ICU_APP: Calling Deinit
ICU_APP: Icu Stack Usage 792 bytes
ICU_APP: ICU Test Passed!!!

& 18 ECAP fE 3k 75 ik 5] %

GPIO+DMA Fi 358 75 I8 Bl e sk 2 B 19 Fia, e 0xd2400d00 vy UDMA i3z H 1) appChObj->destBuf % 2H
ik, ASUETTV5AE App_GpioDmaTest R £ H s in i s JfK appChObj->destBuf #1207 CCS " 117N, Rets 1S 34
X GPIO filt /& UDMA #tiz GTC 5 i 2% I 1E

v B @328 P R P Q =%
%5 Debug 2 - =0 @ Variables €7 Expressions 52 liif Registers % Breakpoints B A RPric
w ¥ J721e_sdk7.1_linux.ccxml [Code Composer Studio - Device Debugging] Expression Type value Address
#@ Texas Instruments XDS110 USB Debug Probe_0/CortexA72_0_0 (Disconnected : Unknown) -pDesc unknoumn identifier not found: pDesc (H(
@ Texas Instruments XDS110 USB Debug Probe_0/CortexA72_0_1 (Disconnected : Unknown) » » (CSL_UdmapTR1 *)0XA1C90840 struct CSL_UdmapTR1_t * OXA1C30B40 {flags=0,icnt0=0,
@ Texas Instruments XDS110 USB Debug Probe_0/C71X_0 (Disconnected : Unknown) » » (CSL_UdmapTR1 *)OXATCASF40 struct CSL_UdmapTR1_t * OXATCASF40 {flags=0,icnto=0,
v o Texas Instruments XDS110 USB Debug Probe_0/MAIN_Cortex_RS_0_0 (Suspended - SW Breakpoint) ©-qTrout unknown identifier not found: gTrout
[ Al gpio_ | -~ Stest_readBackData unsigned long long[50] [22990692093,23014691783,2.  0xA235D8D8
appGpiolnit() at app_gpio_dma.c:1,172 0xATFF1718 ®:[0] unsigned long long 22990692093 0xA235D8D8
= applnit() at app_init.c:673 0xA2049484 1] unsigned longlong 23014691783 0xA235DBE0
= appMain(unsigned int, unsigned int)() at main.c:77 0xA20DCE44 o2 unsigned long long 23110691458 0XA235D8EB
=ti_sysbios_knl_Task_exit_E() at Task.c:528 0xA20AA380 (next frame s identical to an existing frame) 3] nsianed 6nglong, 23134691831 OXA235D8FO
% J721e sdk7.1..  [@ main tittos.c R j7200_sdk7.1 [d main_tirtos.c  [@load.c [@idlec [Clidlec [app_log writ..  [app_gpio_dma.c 2 [Eloxaiffi7oc  ”s =0 B MemoryBrowser 2 D-E-e-Pricti=o
¢ 0xd2400d00
retval = App_create(appObj); X
if(UDMA_SOK 1= retval) 0xd2400d00 <Memory Rendering 7> 5
t -
App_print(*[Error] UDMA App create failed!i\n®); SabitUnsianed It

} o;
0xD2400D10 22964693176
0xD2400D18 22966692949
0xD2400D20 22968692483

etval)

t

if(UDMA_SOK ==
{

retval ppOb3, 0); 0xD2400D28 22970693216

2 | if(upma | 0xD2400D30 22972691827
0xD2400D38 22974692224

App_print("[Error] UDMA App test failed!!\n"); 0xD2400D40 22976692315
0xD2400D48 22978693282

¥ 6xD2400D50 22980691693
0xD2400D58 22982692152

retVal += App delete(appObj); 0xD2400D60 22984692207
if(UDMA SOK != retval) 0xD2400D68 22986691986
0xD2400070 22988692323

App_print(*[Error] UDMA App delete failed!!\n"); 0xD2400D78 22990692093
0xD2400D80 22992691853

©xD2400D88 22994692331

retVal += App deinit(appObj); 0xD2400D99 22996692192
if (UDMA SOK != retval) 0xD2400D98 22998692763
0xD2400DA0 23000691731

App_print(*[Error] UDMA App deinit failed!!\n"); 0xD2400DA8 23002692008

6xD2400DBO 23004692063
0xD2400DB8 23006691667

if((UDMA_SOK == retval) && (UDMA_SOK == gUdmaAppResult)) 0xD2400DCO 23008691543
{ 0xD2400DC8 23010692067
App_print(“Passed! 1\n"); 0xD2400DD0 23012691829
App_print("All tests have passed!!\n"); 0xD2400DD8 23014691783

& 19 GPIO+DMA K748 25 Ik 51 3k

HLHOR B LS 01 P 20 T, Gl 20 th A BT AR BRI A R R RS d, 3EehriHil 0xD2400D00 fR
7 F) AL B % 7 P 20 A 5] appChObj->destBUfL s s X T4 — UK GPIO LB, ILd BigkHLf A3
B 20 R B AUFIR: REF VAR 2 i 1 1) 2 401 20 R C SRR

TDA4 JF 4P I 77 0 77 i ek 77 5 14



I3 TeExas
INSTRUMENTS ZHCAB72

appChObj->destBuf ¥ Hh it

0XD2400D00 /3 i i) #k
UDMA Dst Buffer Offset Timestamp At
appChObj->destBuf1 22960786939

appChObj->destBuf2 22962693253 1906314 [ o
appChObj->destBuUf3 22964693176 1999923 —» HPIUGPIOTIFAR L IR
appChObj->destBufd 22966692949 1999773 UDMAIZGTC timerih ] 22
appChObj->destBu29 23016691707 1999924
appChObj->destBUf30 23018692335 2000628
appChObj->destBuf31 23080695621 62003286
appChObj->destBuf32 23082692482 1996861
appChObj->destBuf33 23084691605 1999123
appChObj->destBuf59 23136691824 1999993
| appChObj->destBufs0 23138692264 2000440 ML #1552
appChObj->destBufé1 23200696283 62004019 ————> Do e s
appChObj->destBufé2 23202692039 1995756
appChObj->destBuf63 23204692067 2000028
appChObj->destBufsS 23256692282 2000114
appChObj->destBuf90 23258691938 1999656
appChObj->destBufo1 23320695880 62003942
appChObj->destBuf92 23322692072 1996192
appChObj->destBuf93 23324692088 2000016
appChObj->destBuf119 23376692051 2000459
appChObj->destBuf120 23378692263 2000212
appChObj->destBuf121 23440695536 62003273

& 20 GP1O+DMA K748 75 I8 [8] % B3 -4
NTRERTTE, 20 st (A A BUE AT T IS, HERTLUE W, B GPIO Bl Frim sk Timer £{E A
200ms iy, Mh&5IRY App_triggerGpio HH I B frdF— . H A AF 30 il kAT — Ik UDMA E{5MKE, FrLAfE
A& 31, 61, 91 KFHf[AIZEZ) 2N 6200ms, £)%T 31 ¢k GPIO Bl 2, 5B TR 45 R ORRF—EL.

5. &N bt R B4

7E LR ZT T, X% TDAS AbHE g8 8z Nl A B IR B 7 Rk AT T35, JRERXT TDAA i PWM SR8 75 33 55
15, PLK TDA4 3G 7= ST E 5 I ANEERE o I EAT 2 7 RSE8l. EPWM LK GPTimer A] i FHrH 2 8% H & X
52 E LU AR PWM 3, ECAP LA Kz GPIO+UDMA 7] F T4l 35 22 14488 75 [l Y 3530 S8 24 i i Tl ik, ANimg i 55 o
SRR . AL T Ak, a7 R4 H TDASG BB R AT SEB,  REAE R IE BT R TR &5 .

5.1. TR AT

Wk 2 fion, &M% EPWM Al GPTimer #irth PWM, LLA ECAP 1 GPIO+UDMA il k8 75 Bl AT TR %5 047
HTEHEN Y, B TP EE, FENSmAZRING, FTUARFERSERAMEFIZE, $om bl PIN IS %
AMIE . H PR RGN 5, iE5F TDAAS TEH 228 H A 38 I = IR B T &

R 2 TDA4 BB F XN T RN L

TDA4 Hirth PWM TDA4 fi3k PWM
SEEL T R EPWM GPTimer 10 ECAP GPIO+DMA
a L EZ RBARAN | a THLEZ 18 PWM | IRAFE, QHEEE | a AR IE R % 1R 30 Mol
foapk | WS ELLE PWM b. 20 B 7E K, 10 BfE o SEARIN
b. XHHIHEZL 6 % HRPWM | MCU 3, #iHic & RiE b. UDMA #iia $di, Ab#Eas % U 5 R
a. ffith PWM Rgkaid 12 B AL FFHH HRPWM TRERECEIR, 2 | WshEohE 2
R PR b. fiff EPWM 7E 3, A% SCRE 3 ERARA
HE MCU S5

5.2. ALt

G EN TR, ABEES T E A ME— B MCU FI/ERE 7 3 B 18 RS DA K E i Ab 28, X REAE D T AR,
I BB DA b BRI R E AR B . 7R T B — R4 T 28 TDAG v, £ERL T 2 s i A 3 28 4% 0 RSF,  [A)I 4 35
R T 2074 PWM RIS EPWM F1 GPTimer 10, LA A SEELAE 3R 8 PWM {55 1 ECAP L&
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I3 TEXAS
ZHCAB72 INSTRUMENTS

UDMA SR, AT SEELAEAS 5 Y AR B4 SRR RTHR T, e R e O A B T OBl o AN Sl I 2 7 85
LT A R IR R R, X AR AR R BRYE AT 78—, R AT ARAE AN A R Ge it 7 R B AT %

6. 2% 3CHk

1. TDA4VM Jacinto™ Processors for ADAS and Autonomous Vehicles Silicon Revisions 1.0 and 1.1 datasheet (Rev.

J)
2. DRAB829/TDA4VM/AMT752x Technical Reference Manual (Rev. B)
3. TDA4 SDK8.0 MCUSW Component User Guide
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https://www.ti.com/lit/gpn/tda4vm
https://www.ti.com/lit/gpn/tda4vm
https://www.ti.com/lit/zip/spruil1
https://software-dl.ti.com/jacinto7/esd/processor-sdk-rtos-jacinto7/08_00_00_12/exports/docs/mcusw/mcal_drv/docs/drv_docs/index.html

ERFRNRREH
THERHFRUEEARNTREMERE (@FRER ) . RUTAR (8F3E)1) . MAREMRTEN, RETE, R2EENAEMER ,
gﬁiﬁiﬁﬁiﬁmﬂﬂzﬁ&ﬂ-ﬂﬂﬂ FAHEETWER  SEETRTEHE. ERHEARAEHNERESTRILEMSE =77 FR~ RN ETE
REFRARER T FRBTRITORETRAREH, BFATREUT2HIRME : (1) HNEHEARRESEN TIFR , (2) Rit. B
EHNREHNEA |, (3) BRENNABEEMREUREAR MRS, FERE, UERHEMER,
XERFNARE , BFSTEA, T RUEXAFXLERRATHARREMRN TI ~RONA. mENXEFRETEEEFHNRER.
BEREREMEM TI HIRFRNREFME=ZF MR~ ENEFBRZREXEHFHEATY TI REARERNEARE, BE. K
A, BEMHES , TI HHBRAZE,
TIREN™RZ T HEERRD ticom LEHMEARRT ~REHHEMERARRNAR. T REXEFRATLT BIURMEFNER
THEX TIFRAFHERNERIIBRETFH.
Tl R3S F B4R AT REIR MV R T R AR R
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