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Axis1 A HH DOUT_A1 PRG1_PRUO_SDO us F5

Axis1 B # DOUT_B1 PRG1_PRUO_SD1 V8 G3

Axis2 A DOUT_A2 PRG1_PRUO_SD2 V13 H1

Axis2 B 1 DOUT_B2 PRG1_PRUO_SD3 u13 H4

Axis3 A DOUT_A3 PRG1_PRUO_SD4 u15 J2

Axis3 B DOUT_B3 PRG1_PRUO_SD5 AA8 J5

Slice0-SD0_CLK Slice0_SD0_CLK PRG1_PRUO_SDO_CLK Y7 F4
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Slice0-SD3_CLK Slice0_SD3_CLK PRG1_PRUO_SD3_CLK AA7 H3
Axis4 A # DOUT_A4 PRG1_PRU1_SDO V11 M4
Axis4 B DOUT_B4 PRG1_PRU1_SD1 Y12 N2
Axis5 A # DOUT_A5 PRG1_PRU1_SD2 AA13 N5
Axis5 B DOUT_B5 PRG1_PRU1_SD3 V15 P2
Axis6 A 1 DOUT_A6 PRG1_PRU1_SD4 V14 P5
Axis6 B i DOUT_B6 PRG1_PRU1_SD5 AA10 R3
Slice1-SD0_CLK Slice1_SDO_CLK PRG1_PRU1_SDO_CLK W11 M3
Slice1-SD3_CLK Slice1_SD3_CLK PRG1_PRU1_SD3_CLK u11 P1
SDM_CLK_SOURCE SDM_CLK PRGO_IEP1_SYNCO R2 A2
SDFM_CLK_SHIFT SDFM_CLK PRGO_IEP1_SYNC1 V5 B3

PLRAIEAH T SDFM B4

+ BoosterPack # I =-A 2% #h IR KR 20MHz (1) ICSSGO IEP1 ) SYNCO /¥4 i $244t .

* ICSSG1 =-A JE A shYE K A 20MHz () ICSSGO IEP1 ) SYNC1 fE 4 4t . i shik#E X E
RIET 2 , X EW#EH PRG1_PRUx_SDO_CLK fF SD ifi& 0. 1. 2 ( SDO. SD1 #1SD2) .
PRG1_PRUx_SD3 CLK ffi-J- SD i#ii& 3. 4. 5(SD3. SD4 #1SD5) ; itkt x =08, 1, H T slice0 A
slice1.

+ SDFM #l SDM ZIEﬂ (RIS B AR RS T DL 3 B IEP SYNCO F1 SYNC1 Z [A] I AERSRELE |, I B i iR .
IEP [ & if i melk_iep_sync.c 11 init_IEP1_SYNC() M% LI .

PLR IR E T SDFM il :

*  hwiPrms.intNum = ICSSG_PRU_SDDF_INT_NUMO;
* hwiPrms.callback = pruSddflrqHandlerO;

PARFIFR /R T SDFM it #dE g2 vt X

* R5F_0_0 ) TCMB ##) gSddfChSamps0[0-5] ( 7E gSddfChSampsRaw0 1) , ATl 1. 2 13
+ R5F_0_0 [) TCMB H ] gSddfChSamps[0-5] ( 7E gSddfChSampsRaw + ) , FT#i4. 516

PLR 3¢ 3& F T SDFM [&E 14 -

+ sdfm_rtu_bin.h &} 0 () SDO. SD1 1 SD2 fJ PRU [fl

+ sdfm_pru_bin.h &/ 0 /) SD3. SD4 1 SD5 ] PRU [# 1
+ sdfm_rtu1_bin.h /&4 1 (¥) SDO. SD1 il SD2 [¥) PRU [&l 1}
+ sdfm_pru1_bin.h /&5 1 Eﬁ SD3 SD4 il SD5 [ PRU [ {4
+ SDDF #Jas 40 a4 ki@t sddf.c ek

SDFM Z ¥t & n] LLIESE#) gTestSdfmPrms0 ( % T4l 1. 2 Al 3 ) Al gTestSdfmPrms ( %F T4 4. 5 A1 6 ) hi%
B, AFG IEP BB, SD BHPAIR . B UCRAEAl I (8] SD B BhiFUE UM IE & Bl RFE % (OSR). X T4
BUR, BOAREMA

*+ 250MHz IEP I f

* 20.833333MHz SD 4

* 26.45ps HUCRAEARR N [A]

o fibkFHERE RTU W% ICSSG1_IEP1_CMP7 Al PRU W#%1) ICSSG1_IEP1_CMP8
« 1£ RTU Al PRU %2 [8] 505 6 %

+  SD B PR LT 2

« f#iF OSR 64 AT 1 IEH FLfRAE

FLHMER , ES M AM243x HHLEE ] SDK @ Hjtknll.
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2.3.3 2tk - EPWM £
K2-2HERTHI 1. 2F1 3 1 EPWMO - 8155,
# 2-2. EPWMO - 8 £ &

FRES 1552 Aht AM243x JEER5| B (ALV) TQ_SoM 5[

PWM_A1_H EPWM6 B14 w21
PWM_A1 L EPWM6 A15 V19
PWM_B1_H EPWMS V1 B9

Axis1_PWM
PWM_B1 L EPWM8 w1 D9
PWM_C1_H EPWM7 W20 AAG
PWM_C1_L EPWM7 w21 AB6
PWM_A2_H EPWM5 T19 V9
PWM_A2_L EPWM5 w19 us
PWM_B2_H EPWM4 R18 V7

Axis2_PWM
PWM_B2_L EPWM4 T21 V6
PWM_C2_H EPWM3 V18 W5
PWM_C2 L EPWM3 Y21 Y5
PWM_A3_H EPWM2 V19 Y7
PWM_A3 L EPWM2 T17 AA7
PWM_B3_H EPWM1 u19 ws

Axis3_PWM
PWM_B3 L EPWM1 V20 Y8
PWM_C3_H EPWMO u20 AA9
PWM_C3_L EPWMO u1s AB9

1# F init_pwms() BREH) EPWM L E |, A3 :

« [it® SYNCI F1 SYNCO WLsf |, LUK TS 9 A EPWM A N IEsEERS . K
CTRLMMR_EPWMO_CTRL #7785 42 [10 - 8] W E A 2h , 485 i1 TSR HEHeba i 1)
TIMESYNC_INTRTRO_OUT_38 fili’k EPWMO_SYNCI. B} [a][E25 5 24 A 29 B 24 28 |, X ks K
H SORTE_G ##iil#& {1 ICSSGO_IEPO_SYNCO il EPWMO. Lt4) , EPWMO_event i i ik
appEpwmCfg.cfgEt = TRUE 51 , LE AT ICSSG_PRU_PWM #1 SDFM fBf) IEP 15 8% . K¢
CTRLMMR_EPWM3_CTRL" 1 CTRLMMR_EPWM6_CTRL i 7£ 8% (7 [10 - 8] MERIA(E Oh & & N 1h , 4R
Ji EPWM3_SYNCI #il EPWM6_SYNCI 435 i EPWM2_SYNCO 1 EPWM5_SYNCO fiti 'k , K 45165 %
.

« B appEpwmCfg.epwmOutFreq = gEpwmOutFreq ¥ EPWM SR ¥ &y 16kHz.

* it appEpwmCfg.epwmTbCounterDir = EPWM_TB_COUNTER_DIR_UP_DOWN ¥ EPWM 13 #5455 1%
B b/ g .

« EPWM #E[XiEid appEpwmCfg.cfgDb 1 appEpwmCfg.dbCfg.x ft1 5 ¥t &

« EPWM AL EE i@ App_epwmConfig() B3t 5 , % th BdiE T A i) gEpwmPrdVval.

« EPWM 1B hwiPrms.intNum = PWM_C3_INTR (EPWMO) it & , [E1id s #N hwiPrms.callback =
&App_epwmintrISR.

MR HEE T writeCmpA() BEEIR1EH FOC 45 T 5 EPWM LI HEA/:. HiE S AM64x/AM243x 1t R =% F
HE(TRM)E) EPWM FEH5T 5y o

2.3.4 ###% - ICSSG_PRU PWM £
#2-3 BoxTHh 4. 5F16 1 ICSSG_PRU PWMO0-2 {55,
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% 2-3.1CSSG_PRU PWM0-2 {55
THRG e s Ep_cup | AMRABESIR | 10 som 3l
PWM_A4 H IEP1_CMP1 N16 u7
PWM_A4 L IEP1_CMP2 N17 us
PWM_B4 H IEP1_CMP3 P17 V10
Axis4_PWM ICSSG1_PRU_PWM2
PWM_B4 L IEP1_CMP4 Y18 V4
PWM_C4_H IEP1_CMP5 V21 AB8
PWM_C4_L IEP1_CMP6 R16 W6
PWM_A5_H IEPO_CMP7 V10 R4
PWM_A5 L IEPO_CMPS8 u10 T2
PWM B5 H IEPO_CMP9 AA11 T3
Axis5_PWM — ICSSG1_PRU_PWM1 —
PWM_B5 L IEPO_CMP10 Y11 T5
PWM_C5_H IEPO_CMP11 Y10 U1
PWM_C5 L IEPO_CMP12 AA14 U2
PWM_A6_H IEPO_CMP1 U9 K2
PWM_A6_L IEPO_CMP2 W9 K3
PWM _B6 H IEPO_CMP3 AA9 K5
Axis6_PWM . — ICSSG1_PRU_PWMO —
PWM_B6_L IEPO_CMP4 Y9 L1
PWM_C6_H IEPO_CMP5 V9 L3
PWM_C6_L IEPO_CMP6 u7 L4

ICSSG_PRU PWM fic & app_pruicss_pwm.c [ init_prulcssPwm() &% , .45 :

o PWM 5 S5HIRA |, fdh i APl 5% PRUICSS_PWM_statelnit() & X IHI4E & sh Ak R &
« @i API % PRUICSS_PWM_signalEnable() J3 I PWM {55,

- i API % PRUICSS_PWM_config() fit. & 1 PWM ¥IL4 1. 528 LRIFEIK .

* [ API K% PRUICSS _PWM_prulcssPwmFrequencylnit() #£47f] PWM iR & & .

+ @it PRUICSS_PWM_IEP_Config() %L & 1) IEP i+ 287 LA -
- A IEP iR
- AR4E 1EP BIERFD PWM B2 1H 5 CMPO {E1E N PWM i #A .
- j#id EPWMO_SYNCO F1 IEP CMPO )5l IEP H4i. ( IEP CMPO {E A tLF ICSSG_PRU PWM J&
) —AFE— I b A ARESR | Rk IEP CMPO FA-NAE %A 77 PWM T S8 1 5 A7 IEP. )

ICSSG_PRU_PWM IEP_CMPO 1l App_pruicsslep1Compare0OlrqSet() H T % & #iEbrd |, iZbr & H T
FOC i R4 B PWM 155 F—A AR L AR -

+ hwiPrms.intNum = CSLR_R5FSS0_COREOQ_INTR_CMP_EVENT_INTROUTERO_OUTP_16
* hwiPrms.callback = &App_prulcssPwmHalfDonelrq
+ ¥ ICSSG1_IEPO Lb%: 0 F 4w 5 TISCI_PRU_ICSSG1_IEP1_CMPO_SRC_INDEX % 5] & X N 12U

PWM 155~ —A T B ) LS4 7E EPWMO ISR P B 5o
HEZVHAER |, iES 0 AM243x 1p1757%) SDK - PRU-ICSS PWM ZEIX EPWM [d/#5,
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2.3.5 254)#% - ICSSG_PRU IEP 71#1#%
LT SH0EH T IEP i 284 -
+ ICSSGO :
- X}F SORTE_G ##i#% , IEPO ¥ & N 250MHz I 4#
- IEPO SYNC_OUTO , f-F[FA3T EPWM IHa] () i-H 2%
- |IEP1 SYNC_OUTO 20MHz 1%}y SDM [ & .
- |IEP1 SYNC_OUT1 20MHz £}y SDFM [{JisH 5 o
+ ICSSG1 :
- X}F ICSSG_PRU PWM , IEP i 4% & v 250MHz ( 53T EPWM I Al {1284 1H ) o
- IEPO #1 IEP1 CMPO % &} 7812 {4 PWM Ji #f (250000000/16000/2)
- IEPO CMP1 & CMP12 {EN%h 5 1 6 PWM [ ELE 34
- IEP1 CMP1 £ CMP6 £ N4 4 (bR A
- IEP1 CMP7 % CMPS8 1E£)y SDFM HIELE A ( 55— Rkrim Ak 2% ) .

2.3.6 Z#Ifk - FOC H 24541

ER PWM JA ) SDFM ISR K, 75/Mtia7. FOC ¥t Hi AxisXFocLoopHandlerX() sR#cif A ( %F - 6 #fi , it
X=126). K 2-3#iidT PWM BEH AR P fER PWM AN 24k SDFM ISR, X T
S R R EPWMO ISR ik B A A& gEpwmSyncFlag A1 IEP_CMPO 4% ISR Hik B
gUpdateNextRisingEdgeCmpValue il FOC ¥ . X X , FOC ¥ a] LLESREAS PWM & 1A o i F
Y/

AxisXFocLoopHandlerX() ef ¥4 :

© FESFAARTE T LK SORTE_G HaiStaid 7 B I Wik Al i i e WUk fe | T e B 25 % =00y Q23
BN A U AR B mechThetaX (4T 6 %, thib X =1 £6)
o I DUR 5 SR HEN LR A AT T FOC T LA 2 TR 1 A%

- He, AT AL LN R DUEE A B ARCRAS BB AR, A 1 kR fid ok FEL A R B R
4% 0,

- S KHA (AP elecTheta ) SR E N 0 B, 44 q FliHA (A8 parklqOut ) 51X E N 0. H d
AR B E —/MEE(E (B & parkldOut ) |, SRJE AU AE RS R HEEN S (EMF) (A . thEr |
BIAS el | (HoRbl B 0 B A, LAEERL 3 A fmod() B4t 5 mechThetaX F1 90.0 % 2 I8 (4340
KT IRHIARTL . SRIE |, B PR 7E % A28 B mechAngleOffsetX ( XfT 6 4 , it X=1 £6) .

o (EFHZETTIR. A F IR R A A R IR U AT ) FOC 115

- T FOC it#.K) elecTheta 75 %l it mechAngleOffsetX #EAT#M | SRIGHE K 4 £ , BUAHENLES 4 XFH
. Witk elecTheta 4T 0 % 360 EEVGEHIN |, /EN ti_r5fmath_sincos() BREL I «

- Clarke fll Park ifiid CLARKE_run_twolnput() 1 PARK_run() B8 $0a 4725 # .

- Park WA d A IPARK run() A%k , 2SME A& 4E sl SVGEN_runCom() eR % ZH ik

- XFAiIFEN | B R LA B R E 2 myMechDeltaX 251, q fliHEHT glg 5.

- XFFHIER , HRAEE R ) P 5] 2 #0E T DCL_runPIParallel() B8l FERAIEFE H AR 7E glgArray il
gSpdArray HZH € . Pl ] LLLE init_pids() B&#H i .

2.3.7 [7E#K - SORTE_G #ft£0
SORTE_G ##{4-H 4 -

+ [#f} SORTE_g_device PRUO.h #l SORTE_g_device PRU1.h ifiif PRU Jji H SORTE_g_device “:jt. fdi
LP-AM243 L1k £esiss J6 5l 59 A1 J6 5] 60 , {4 L BEAR B A4
o JEALES main.asm BIELLT K%L
- Wtk PRU 2945 8%
- EPRAFPRSTEE BT S A A
- EfAIEE MIILG_RT fidk
- ARk MDIO % 4% =5 1 DA X 24 AT DA 0 e TR 745
- PATVE A R 2R A SORTE G IRAS 3% H G4
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o JEARHY sorte_g_app.c & XM EERIER 10 22 H ks | X se s
- ii4 0 EQEP ¥ HblfE K% 3| ICSSG1 DRAMO Hili: 0x30081504
- JHiE 1 EQEP ¥ HHLMAE K% S 1ICSSG1 DRAMO Hilik 0x3008150C
- iBiE 2 EQEP ¥ HHLMAJE K i%F] ICSSG1 DRAMO Hihik 0x30081514
- iEiE 3 EQEP ¥ HHLMAE Ki%F) ICSSG1 DRAMO Hitik 0x3008151C
- iHiE 4 EQEP ¥ HHLMAE Ki%F] ICSSG1 DRAMO Hitik 0x30081524
- iEiE 5 EQEP ¥ ML E K i%F] ICSSG1 DRAMO Hitik 0x3008152C

2.3.8 /v E# - PRU_EQEP #[J

Kl 2-5 &R T H T M3 Eﬁﬁ%%ﬁ%&ﬁ? 4 JWIE A E R PRU EQEP [Ef4224). PRU_EQEP Wil B — M0
HFZEZEUANMEE AL BRI ES5 M Egmies. XE 5@t TXBO106RGYR Eﬁﬁ?%ﬁ&%ﬁ%@; DL Smfid 2515
5 P g 2 )2 4 T A mao GPIO it B NTEE S A F1 B B LT AI R BRI LR AES 5 | 1 BT il &
. X sbrh R B 1ICSSG F1i IEP. IEP 5 —A 64 fiit¥ds | F T3t B e LU & H L RPM A4
. PRU NIZELEESEHES , HTEERE PRU FHATHIZ DTS . XTSRRI EERE | IFTHHE BN RPM
MAE. Ao, XEAL ik XFR2VBUS /b T EREHL GPIO FPRE |, XSRS FEAR F3RI8 FE TR A S
NHIGAS 35 5 PR A .

% 2-4 B8 7 LP-AM243 {1 4 1818 ABI {55 | X85 SR AL E AR LR At

Router GPIO Interrupts to
Rising and falling certain outputs of the GPIO IEP Counter
edge trigger Interrupt router 64-bit
| Level shifter
CHO & CHS5 ABI (TXBO106RGYR)
GPIO » GPIO_INTRTR » IEP_CAP
Level shifter o
CH3 & CHA ABI - — (TXBO106RGYR)
I ! A
Capture IEP counter when Task manager
GPIO Interrupt occurs
PRU Core
GPIO_IN_DATAO01
» XFR2VBUS
Position board LP-AM243x (ALX)
= S I N I T S e e
| l
|
EQEP_B 4 | | | | | | | | | | 1 |
| , | )
A | A |
EQEP_I . 0°
1 0 |
|
P T Edge trigger based calculations in PRU ‘T
& 2-5. PRU_EQEP F R4 LMD
# 2-4. PRU_EQEP 55
9 LP-AM243 AM243x )
TFHRG 5 hig PRU Py gy, iy
EQEP_A_CHO GPIO1_20 BP.11 L5
PRUC—EOQEP EQEP_B_CHO GPIO1_21 ICSSGO0_RTU1 BP.67 J2
EQEP_I_CHO GPIO1_33 BP.71 T4
12 RIFL B R R LAV 15 PR 1 6 FHEBLIE 112 1% 1 ZHCUCQ3A - DECEMBER 2024 - REVISED JULY 2026
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% 2-4. PRU_EQEP 52 (%)
TRG BB LK s PRU i aben | MM eI
EQEP_A CH3 GPIO1 0 BP.33 e
PRUC—IESEP EQEP_B_CH3 GPIO1_1 ICSSGO_PRUO BP.32 W
EQEP_|_CH3 GPIO1 6 BP48 H2
EQEP_A_CH3 GPIO1 2 BP.31 G1
PRUCOEP EQEP_B_CH3 GPIO1 3 ICSSGO_TXPRUO BP19 H1
EQEP_|_CH3 GPIO1 7 BP44 E2
EQEP_A_CH3 GPIO1_4 BPA7 K2
PRU(:—E?EP EQEP_B_CH3 GPIO1 5 ICSSGO_TXPRU1 BP13 F2
EQEP_| CH3 GPIO1 8 BP51 H5

PRU EQEP &L F A -

o RS

- i 0 gwhAd 2% [E 1 EQEP_position_feedback CHO_ICSS_GO_RTU_PRU1.h

- JHiE 3 JmhE 2R E £+ EQEP_position_feedback_CH3_ICSS_GO0_PRUO.h

- I 4 JRIL A E 1 EQEP_position_feedback CH4_ICSS_GO_TX_PRUO.h
- i 5 w1 [E 1 EQEP_position_feedback CH5_ICSS_GO_TX_PRU1.h

« GPIOTEE :

- XITEQEP_A fl EQEP_B , ifiit GPIO_SET_RIS_TRIG %178 5 H F -l A b ke | it
GPIO_SET_FAL_TRIG JaH FR&EIAEI . 1155 R E ETFHQn bl , BOVE SREFER P RHESER

K

- GPIO ks B 2B 78 20 Fn N\ 2%t H I3 GPIO i {5 5 S 2 % S R A FR I R ) /. o
GPIO U #if A G , IXEerpibr 2% 3] GPIO ikt thas UM . 85, B s 2oR I Lk A WS 2]

Frogfantt. GPIO it H 4% X% H i J5 (%32 21 ICSSG A1 IEP Ak,

&

GPIO it i #% PN I i c B A% i A BE T SCI %/ i AT .

* ICSSG_PRU A&

- ¥4 ICSSGO IEP it 2% & v 333MHz , FAM 48 1ns.
- SRR CMPO L B N KMl |, 34 CMP5 B N 62.5 us DLl & AT 5585 3 2o kAT 0 1 55
- EXT_CAP_EN[5:0] % & g Fil GPIO Akt th w4 i i 1IEP i3k
- {F%% sub_task_TS2 SO0 4:F#J¥it5 . sub_task _TS2 S1 ] XFR2VBUS /)T HAFE B LA 5.
sub_task_TS2_S2 {fi &m0 #% A # ik ks i (M &G EQEP_A {5544l . sub_task_TS2_S3 {# H 4wt
2 B RS R TR B FE EQEP_B {55 K6il. sub_task _TS2_S4 4b# EQEP_I {556 , LAbricgmid
AR A I B MEAT B X TT O A A B R R AL A R
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2.3.9 B - SoC EQEP FEtET
HA S m bt 48 (1P N B Bl TE ff H SoC EQEP #ik. 3£ 2-5 IR T LP-AM243 ][] 2 iliE ABI 15 5.

% 2-5. SoC EQEP #¥ s 5

TES (B2 A LP-AM243 HEADER | AM243x /22R3| i (ALX)
EQEP_A_CH1 J12.1 L2

s°%E$EP EQEP_B_CH1 EQEP1 J12.2 L3
EQEP_|_CH1 J12.3 R5
EQEP_A_CH2 J21.1 B14

S°CC52EP EQEP_B_CH2 EQEP2 J21.2 A15
EQEP_|_CH2 J21.3 B13

SoC EQEP 7£ generic_pruss_init() ¥ HECE |, A5 :

« % QEP B MR E N 16kHz , QEP K4t A 125MHz.
o IRYFHMUBAS | BRI E RS, TR RS R R E R E N 4000,
« FCE QEP B HEERIE , BRI AR 5 FHU TR .
oI T R B S R A I
- JEIE 1 RS N 144 FITELE R ECA EQEP1_ISR
- JEIE 2 BRI OA 145, TR RE R ECN EQEP2_ISR

TGS AM64x/AM243x 1R ZFHFHf (TRM)I] EQEP U5 5y o

14

KA ELR GERI TV 0 XA 6 Sl Bl 27 i il
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3 ARG IHRE

34 MER - REWMHL

DL IR B AR VI 44y SORTE_G #34 , J-f# A generic_pruss_init() BR%0H R5F_0_0 WAZH HIFTA 7S
MDA EIE I ABI S 5T . W BRI 2 itz 17 A B .

1. fE W% sbl_null_sciclient.release.hs_fs.timage @it k2 5 SN AL (SBL) N E |, LB H RSidr 4
fRRBFE T ( SCl & 3 ) o

) TAE X 032 R i include.zip A1 pru_fw_common.zip SCELL T fif SORTE_G &4 ()45 F 515

I ERREGE RAM IR BN s k) iE 1 ICSSG PRU.

B ML AR LUT 5 A\ 3] PRU %4 RAM.

¥ GPIO 5| =% B A PRU_EQEP HI%ii A1 SoC QEP [¥] EQEP , ¥ GPIO Wiz & A E kel .
79 SORTE_G #+% & RGMII #20 A1 MIl_G_RT Hi,

A PRU_EQEP 1% & ICSSGO IEP i1if2% , & SORTE_G % & ICSSG1 IEP it Zs.

W E SoC QEP BRI T,

hn#fiz1T SORTE_G ## 4+ A1 PRU_EQEP [ . RJ5 , # 6 i1 A i ra AL A FE 250 52 ) 28 il bk i)
PRU #dl 76 a% | FRUER I ERRANTIE B PWM i HH e ki

3.2 (L EBIR - Hir
+ J@IE 1 EQEP1 Hlr 5y 144, Hribrialif % EQEP1_ISR AT id i3z il
RN

©oNoOORrWN

1 QEP F#EU T EHBEILAE | IF
P 5 ON T LAY PRU S8 A7 i 25 o

« JHIE 2 EQEP2 k5N 145 , Hlki A1 % EQEP2_ISR F-T-il
BRSO\ E LR PRU 308 77 i 28 o

o CHEGIRIA X 10 5L AB 155 1 _EFHEATR FRUSE @ 0 ALEE 3

3.3 FHIR - REWMHL

R DL Sk R w4k SORTE_G & #% , J#f# [ single_chip_servo_remote_core_start() &8 #2050 H
T R5F_0_0 WAZH AT 6 Hl AL /S ImiE LA B . W E AL ER 2 FNEIF s 1T AR RS .

1. HIBAEH TQ-SoM , Ktk SOM ERINAFRETFZhECE . WAL AUEH tg_sbl_uart_uniflash.hs_fs.timage
W% A1 Python® uart_uniflash.py ( #£ mcu_plus_sdk\tools\ 1432~ ) THKRIE SBL. #
tq_sbl_uart_uniflash.hs_fs.timage 11 default_sbl_null_tq.cfg &l %] SDK 3%
mcu_plus_sdk\tools\boot\sbl_prebuilt\am243x-evm .

2. A init_gpio_state() B#&E GPIO 351 177 M FHI 4G 1E -

3. @it enable_pwm_buffers(FALSE) & %22 H PWM.

4. f#H init_prulcssPwm() R ¥ & ICSSG_PRU_PWM LLf§i%l 4. 5. 6 A= E 4 , IFHVIEE S LB N
50%-

5. f#H init_pwms() EECE EPWM PLEESRH 1. 2. 3 AZ=MHEAS , FRBAIIE 5= L E A 50%.

6. EiL init_sddf() EECHA 6 Nl SDFM it & ICSSG1 RTUO. RTU1. PRUO. PRU1 W% , Il fiak
FLERFINEL 4 4~ SDFM [E4F. i init_IEP1_SYNC() s & SD W8 4 4h ICSSGO IEP1 i) 2%
SYNCO 1 SYNC1. il start ICSSG1_IEPx() %55l ICSSG1 IEP 11i]£%.

7.  SORTE_G #Hil#51 & 1ICSSG0 PRUO W% , Hilid generic_pruss_init() Bi%inE SORTE_G ¥ il #5 [l
.

8. i H init_pids() BEHI4H FOC =124,

9. NFTH 6 MilE H EPWM it 224 .

3.4 #EHIR - HilT

+ EPWM it (16kHz) - 154 108 (EPWMO) , Hir (=l ki 2 App_epwmintrlSR H T-E 47 IEP 1 25 1%
M4, 5 A% 6 i F—> ICSSG_PRU_PWM T FEITFEHT N PWM JE AR — 082 . R WekHE R A
BAYREE T AT EO R, BURYE FOC 545 SR A WU 975 SRk AT b

i
BEHUEIE 2 QEP it HALME , JF
I8 5 ] GPIO Hil#f.
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* ICSSG_PRU_PWM il (16kHz) - IEP_CMPO 11kt App_pruicsslep1Compare0lrqSet() F-T 5 & #fFbr &
gUpdateNextRisingEdgeCmpValue , LA FOC SR iHE 125 R T H PWM 55 T —4~ ETHE R LS

1.
* SDFM it (32kHz) - 15y 251 (PRU_ICSSG1_PR1_HOST_INTR_PEND_3) , [l i e 41

pruSddfirqHandler0 H T-fil k% 6 M4l FOC k. MAFEA 8192 | 16384 , i1 SDFM & iE fwf
gSddfChOffset[x] , J:4M2E FOC A H 1 HL i [ 157
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o EAM@EMEEN - TIDA-010948 DB, 1 [&] 4-3 #il [&] 4-4 iR

* =4 BP-AM2BLDCSERVO — AM2x il E i (BLDC) fdl i H1#l BoosterPack ™

o — B - TIDA-010948_PB , 1 & 4-5 Fl [&] 4-6 iR

o —/ LP-AM243 {5t - AM243x i ] LaunchPad™ JF k&4 | & T 3T Arm® ) MCU
* A LVSERVOMTR HIML - R AR AR FAAL - RIEAR R ( dmbsas ) FALRIZEH

% 4-1. TIDA-010948_CB PCB Tii¥i B 1 &l 4-2. TIDA-010948_CB PCB AL EI#E 1
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A7 JRR T R GTA

& 4-7. TIDA-010948 RN

4.1.1 ZH4ESRE
LRSI T RGN RE ¢

1. ¥ 3 MNERC2R (TIDA-010948_DB) 5 3 / BP-AM2BLDCSERVO #7 ( BoosterPack 4% ) 3% , 4R JE ¥ k3
B IR R A HI (TIDA-010948_CB). —-> BoosterPack #ii—™i& FL #$Hk FH/E AN Th R 2 (i hd 8%
B J1 - J4 53 5% B2 5 BoosterPack Mt J1 - J4 ) .

2. R —/MEEC AR I5 R BIPEHIAR B I FERE 1 R 2 DS, B T ANER AR J5 iR FE
W B J12, FER%E 3 Flfh 4 TR %K. 56 = AMERCHR 5 EE R IR L 13, 1E vk 5 Flfd 6 111

3. IR I IEEE RGN 24Vpc.

4. JEFCASHR ) J6 R NS IR SRS E RS YR . F A % U6 1E4E 2 BoosterPack A1) J5 , DAEFE
L% 16 1] BoosterPack #R . iEACASAR 1 J7 4 NIRRT BT B H R . (8 iK1 J7 %R
BoosterPack 1 (1] J6 , LA{H:¥f Ha k%3 5] BoosterPack #i. 5eAITA 3 /i lic s bR (I AH [FER: | UE e
AL . P BoosterPack 2 18] A EE B 21 4 83mm |, 75 4 S AE k[ 5 BoosterPack Hi biid fic 25 4
S¥htz w2, K 4-8 #1 8 4-9 ToR T BEIRAE AN AL HL R 2R K ERE

5. &l S

TSI L J4 51 1 Fn5 2 AR UART fiEi

¥ USB HZEE#:F] UART &ty J2 k-

¥ JTAG HZEIERS] J6 & ( BRA A L& 0.05 FEF i CM20 511, 75 ZEFH I 5[ 6 )

¥ 51 $HE B N UART BOOT , X SW4 “0000” . SW2 “1011” . SW3 “1100” . SW1

“1101”

* JTHF UART iy , 755 C 28 2 3| 3 FHTEN—IR. ZtFETERUE , %M UART %,

* fH Python® uart_uniflash.py k5 SBL_null. %} uniflash fii ] TQ B |, %
tq_sbl_uart_uniflash.hs_fs.timage #! default_sbl_null_tq.cfg & %] SDK {43
mcu_plus_sdk\tools\boot\sbl_prebuilt\am243x-evm
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o ORMIHEAR YR  E W E SW4 “0000” . SW2 “0100” . SW3 “1110” . SW1 “1100” RKE
OSPI 5] i , SR/E iRt . SBL_NULL {5 B HIE UART &t & 4-10 BoR 7 5] ST
FKLLK JTAG 1 UART ()&

* 1EHbR coxml SCHEH JTAG HIJEHUE R E N 1.8V, W1 Bl 4-11 iR

6. B (TIDA-010948_PB) H J13 I ] 5Vpc fitH. A J4 LXGEIEEFEINE 5V , N J10 LRI XGEE LR
ANER 24V, B J15 LRIHSFREE#ES | JR2EH J17 LR RS-485 #: 0. 5 J6 5|4 59 fHiZZE J6 5] i 60
(GND) , LI B R % B N SORTE_G #¢fF. J3A 2 J3F 4l H TiEH: 6 MBEIEMwIDHEES. J1. J2.
J5. J6. J12 fl J21 %3] LaunchPad LP-AM243x. 4-12 B T BEWRNKE .

7. LP-AM243x HEX Nt 235 5 A1 SORTE_G # TR MCU “F& . A% B M5 SAIHLIE
B, W& AM243x MCU+ SDK : EVM & & . 175 2.3.8 ik , LP-AM243x 75 £t SBL fi H
sbl_null_sciclient.release.hs_fs.timage BZ FUINEEC & K5 I SCI & i, 1K wUg S-S #1 2) meu plus
sak A
mcu sdk folder\tools\boot\sbl_prebuilt\am243x-Ip\.
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[
R1
=1
Q1

LA

23n

C4)
-3 3

E = E_=;
021 0224
N ~
o [+ 4

23g
©

0
a3}

2]
" 28 55’ BootmodeB:11  Bootmode 417 Bootmode 0:3

SU4 Bootmodel 2:15 SH2 SH3
FeFE I aqe
SW4 [y Vv 7 - -u WE
-' .' - . l ‘ l l ‘
1.2 3 4 1.2 3 4 A

2
5uz]susfoussus] sis|silarolai o eve |
- e W e - W owe o
- .

B 4-10. #&=H1R_EH JTAG F1 UART K 5| SRR TR OSRES:

Add...
Power Selection Target supplied power i
Delete -
Voltage level User specified value v
Enter voltage (1.8V to 3.6V 1.8
The JTAG TCLK Frequency (MHz) |Fixed default 5.5MHz frequency v
Test Connection ITAC inal lenlatis : " ) -
TAG Signal Isolation Do isolate JTAG signals at final disconnect =
ITAG / SWD / <JTAG Mode JTAG (1149.1), SWD and cJTAG are disabled v

B 4-11. JTAG HJREH B 5 X4 E
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Srw-2
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0

Al J10 EXT_24V Dual

K 412 pr BRI E
4.2 RIER

T WAFE ST, A AM243x ALV Fil ALX 3235 DL % 3E BT AM243x MCU [

motor_control_sdk_am243x_09_02_00_09 K kKB K Tk TI WK o 3 AFA AT A s .
H o AM243x BT B R, BiES M MCU-PLUS-SDK-AM243X 41 & £ (SDK) A3ET Arm 4k 1
WIRTE - FT Arm 5 28 - TI E2E CFFigTx.

x4 TERHEE

FE% M H
iz 16kHz
SoC EPWM #1 )25 SR R AR 20 EEiZ SN
ICSSG_PRU PWM At L/ 5
BEIX 200ns
. IE# Ll OSR OSR 64
MR TR LT
BB T A £
Ry fo
ILLR;E;J&ESEP 1 SoC QEP QEP Hft KB AL 6
fﬁg}gﬁg - f— 62.50s 5 31 '21%;; fEARUE R
TALEfE - JE 4 62.50s
SORTE_G S o 2 A2 P 4 )
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4.3 WKL EMGER

4.3.1 B % - SDFM

4-13 x| 85 AMC1035 {lll i) SDFM i e RIS 4 . 6 (5 it 2R )38 TE 1 24253 ICSSGO_IEP1_SYNCO
FERT BP0 4 LMK1C1104 2 J5 2E i 20MHz I Bl 210 ¢ il 20 i) 3lIE 2 52 AMC1035 A2 SD %4

& 4-13. SDM K& EHR &S5
Kl 4-14 1 B 4-15 B 7 IR0 B LS AR FH 5 FF 2R 48 1) 0 PR A4 Sk Uk P 19 4R LA

O -325.0ms 3.840 A
O -189.0ms -4.000 A
A136.0ms A7.840 A

(@ 200A @ o '

) (100ms 10.0M5/s @ 5 000A
10M points

27 May 2024

11:44:01

&l 4-14. A AT B AR
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B BT TR Y2 R

& 4-15. SDFM IR &
4.3.2 TV LA (SORTE_G) 71 PWM #:L1.2 [F/941 15] [4

4-16 o 7 i B ( SORTE_G #4F ) 1 ICSSG1_IEPO_SYNCOUTO. SoC EPWM 13 5 fil
ICSSG_PRU_PWM 15 54 RRIM A k. 88 0 20 EAR LR FEE lkek |, @iE 8 £ 13 &4l L
EPWMO. 1. 2155 , ii& 14 £ 15 2 #HIR LAY ICSSG_PRU_PWM 155 . & 2-3 &R T I a A2
SORTE_G A= 245 il SR AR a] (K 4E 2k ik vk, LLiEid TSR #&8t 5 EPWMO A6 . Fi-F ICSSG_PRU_PWM
{1 1EP i+ 28 4 EPWMO SYNCO & fi7..

& 4-16. T LI AN (SORTE_G) A1 PWM 2 [0 8] B[] 5] 35
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4.3.3 FOC H B553iF
4.3.3.1 FOC ¥} 5

4-17 JE/R TEH PWM F1 SDFM #2111/ FOC 38 ( XU BT A 20kHz ) f R 3 R B

O St . \ 485.7ms
| v 1.8V.CMOS -> Vih: 0,90V +30us gous @ +50us +60us [y ous +80us gous/ +20us
Py ———————— il M B ———

SDFM Trigger  $% - / .

¥ Measurements
Width: 9.45us
Period: 2 2

SDDF \ SDDF yall soor ?:tv'lly '.
9.6us 9.6us " 0.6us \ requency:

OSR 64 N OSR 64 g OSR 64

¥ Pulse Counters

= e - B - - iy - v ing Mark 2
B pruo sk L F S ! / Timing Marker Pairs

SDFM ISR ' SDFM ISR — SDFM ISR
-FOC Bl Foc (option) -FOC
B1@ 485.66561ms

EPWMOISR %% £ % _ ] B2 @ 485.670464ms

EPWMO_SYNC EPWMO_SYNC
ISR ISR

¥ Analyzers

IEP_CMPO ISR IEP_CMPO ISR

& 4-17. FOC B} FF I3

IEP.CMPOISR %% £~ % ¥ Decoded Results

a

4.3.3.2 FOC IR A3 i [R) B AIE

4-18 BoR T HA AR ) FOC AR A B 18] I il 8eds . — 4> FOC R it 5 8% 1.056ps , 6
WA G IR BB 200 7.584ps |, A ] 62.5ps.

& 4-18. 6 % FOC IR Ab 3 A ]

4.3.4 (€ Pl 1575 Z85HT 19 H 2R FE ) 2HiF
ST H AR IR Pl ¥ 6] 2555852 DCL_runPIParallel() BG5Sz il. Pl &0 LUl init_pids() B30 % .

4-19 R T M3 FOC JAEEIMEGAE . TEA R IR A | 1q ZEHE R Pl 3Ehl 2 no% . (Ho8 T 58040 P
2% | glgRef fE v & Hbrgs | 1 parklgMeasured /& Park £l Clarke 2842 J5 i A LAH L IRAE , FIVE PLiA
ISR R . BAE | 3% parklgMeasured DL & A8 & & 15 2 BRBE H #51 glgRef.

K 4-20 JBoR 7AER Pl 88 00 FAL A A S BTBEAT LRI B I E BRI N, P s UL S5

* gPilg.Kp = 0.245
* gPilg.Ki=0.09

* gPilg.Umax =0.2
* gPilg.Umin=0.2

TEIE , HR4E DRV8316 Hhfe , A Pl #EhlH i RHA 0.2, AT H#ATIAE , % glgRef = 0.3 /E A& HIRA
PR LI H bR e 8 DL N AT SE I A% sR ) P2 ) 28

26 SR B I R T W (5 3 i 9 6 iz 2% i il ZHCUCQS3A - DECEMBER 2024 - REVISED JULY 2026
FER IR 1

English Document: TIDUFB4
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUCQ3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUCQ3A&partnum=TIDA-010948
https://www.ti.com/lit/pdf/TIDUFB4

13 TEXAS
INSTRUMENTS

www.ti.com.cn BE1FE BPF i BRI 5% R

* parklqOut = DCL_runPIParallel(&gPilq, glqRef, parklgMeasured);

GERRE | MR AR Pl (ISEZ08 0.3A , ST Abr |l JEnE ), HLIRIRERE BRI S A 219 90us
(BHIERA 32kHz ) » KL, EIRIAEA 5208 3.54kHz R A 2=t 1 .

Bandwidth =

1
T (1)

Forp
.t = IR
HHLAE ] LVSERVO Bl LU F 2% -

o AHMAIEFL =0.72Q

o AHMAIEEJK = 0.4mH

s HIAEAHE %L = 0.56

© RHBNH (Vpeak / Kipm) = 4.64

. T T Closed-current loop control verification Il
| glaRef parklgOut iUdc |
w* lg* l U Ug * > |
—>@—» PD PID i > 4 |
| arklqMeasured >
| parkiq Park -1 SVPWM > Inverter |
ug* ug*
i » PID > > > I
> I
lg = 0* |
w A |
| |
I ia |
| lq la &
< I
! ia Park ig Clarke 3 |
T l : |
I 0
4
| v Y vyl
______________________________ J
Position sensor < PMSM
&l 4-19. BF PI #5351 & PR B IR E
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Motor phase A current feedback

e phase A

PI Controller - Current loop Step Response

step response = 90us

with 16kHz PWM frequency double update
Kp=0.245

Ki=0.09

150 180 210 240 270 300 330 360 39

] 4-20. RUHUAE RLFLRASRN P 2 2% B BRI [A] iy JB2
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5 Wit FISOE SR

5.1 B3

5.1.1 KEE

BREJEHE |, S5 TIDA-010948 H it ot

% R BLDC BoosterPack J5i# & , i £ BP-AM2BLDCSERVO ¥ i i it S0
LR % AM243x LaunchPad JREEE] | 1525 LP-AM243 Bit- A e ik S«

5.1.2 BOM

EREENE L (BOM) , iE S 4 TIDA-010948 [ it 01k

%~ # BLDC BoosterPack BOM , & il BP-AM2BLDCSERVO #1161 & it 30 #F
R % AM243x LaunchPad BOM , i 2[5 LP-AM243 15 1H 6 H (13 S0

5.1.3 ER

BREMZE , #2151 TIDA-010948 Hr ¥ it o

¥~ % BLDC BoosterPack 172K , 152 % BP-AM2BLDCSERVO # 11 H i 1 30 14
B4 AM243x LaunchPad 12K |, 52 LP-AM243 ¥ itd i i e it S0

5.1.4 Altium 1.7
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Sitara™, E2E™, BoosterPack™, LaunchPad™, Code Composer Studio™, and TI E2E™ are trademarks of Texas
Instruments.

EtherCAT® is a registered trademark of Beckhoff Automation GmbH.

PROFINET® is a registered trademark of PROFIBUS Nutzerorganisation e.V..

Arm@® is a registered trademark of Arm Limited.

Python® is a registered trademark of Python Software Foundation.

Altium Designer® is a registered trademark of Altium LLC.

Microsoft® and Windows® are registered trademarks of Microsoft Corporation.

Linux® is a registered trademark of Linus Torvalds.
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