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1. easyDSP ?

Welcome to
for DSP developer, by DSP developer

Welcome to easyDSP for real -time MCU  debugging

‘easyDSP' is a powerful graphical user interface (GUI) for the maintaining, configuring and trouble -

shooting of embedded software with strict real -time requirements. The tool automatically extracts the
symbol information from the files generated by the cross -compiler and presents the user with windows
for the viewing, editing, logging and graphing of those symbols, in real -time, while the target software

is executing. easyDSP communicates with the target MCU over a serial communication link, typically

SCI (or USART). On the target, only a small "remote agent" needs to be called periodically in the
background task. Since the remote agent runs on spare processor cycles, it does not interfere with the
interrupt driven part of the software. This makes the tool ideal for interfacing with power electronics
control software, where the control tasks need to be executed uninterruptedly and with minimal latency.
The fact that easyDSP does not depend on JTAG/SWD for communicating with the target makes the

tool operate reliably in environments with strong EMI and/or high -voltage isolation requirements.
easyDSP can supports multiple operation so that you can control several MCU boards by using several
easyDSPs in single PC.

easyDSP is designed for the real  -time communication between MCU and an IBM PC or compatible
running 64bits Windows .
Supporting MCU :

Tl : C2000, TM4C, MSPMO, MSPM33, AM13x, AM26x and UCD3138 series

ST : STM32 series

Infineon : PSoC4, XCM1, XMC4, XMC7 and PSOC Control seriels

Renesas : RA, RX series

- Toshiba : TX and TXZ3 series

- NXP : LPC1x00, S32K, S32M, MCX and Kinetis -V series

The detailed information is available here . For the support of other MCU, please contact
easyds p@gmail.com.

Customers are

universities in Korea (Seoul National, HanYang, SungKyunKwan, Kangwon, Busan, KAI ST
companies in Korea (Samsung, LG, Hyundai, LS, Onsemi,
company outside Korea (Yaskawa, Raytheon Technologies, Collins Aerospace, Catrrier, General


easyDSP%20product%20portfolio_eng.htm
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Motors , Delphi, Grid -bridge, R&D Dynamics, ADI American Distributors Ltd )
university outside Korea (FEEC@ECE, Virginia Tech)

easyDSP is not freeware. But it is provided "AS IS" without warranty of any kin d, either expressed or
implied, including but not limited to the implied warranties of merchantability and fithess for a

particular purpose. In no event shall easyDSP be liable for any damages whatsoever including direct,

indirect, incidental, consequential, loss of business profits or special damages, even if easyDSP has

been advised of the possibility of such damages. It
updates to the easyDSP and to use the latest version.

For more information, visit www.easydsp.com _ or
mail to easydsp@gmail.com _ for program bug, improvement idea, and other technical inquiry,

hr.oh@egreenpower.com for purchsing, AS, easyDSP Pod hardware inquiry.

Thank you.

Acknowledgment :

This software is based in part on the work of the Independent JPEG Group.

This software is based in part on the work of the FreeType Team.

This software is b ased on pugixml library (  http://pugixml.org ). pugixml is Copyright (C) 2006 -2018
Arseny Kapoulkine.
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2. Products type

P roduct types

type 1 type 2 type 3 type 4

you need to purchase easyDSP type by type.

: MCU
Type Supporting Communication Comments
MCU
Channel

Yy MCU : C2000 series from Tl

ty[ie T1 C2000 SCI Y Standard isolation type
Y Digital isolator is used inside easyDSP pod for isolation purpose
Yy MCU : C2000 series from Tl

type y" Optic cable isolation type

T1 C2000 SCI
2 V" Robust long -distance communication with optic cable (max.

200M length upon request)

Yy MCU : Other MCU than TI C2000 (refer to table below)

All the oth ART . .
type the other US of y" Standard isolation type.
3 MCU except Tl UART or o ) o . .
C2000 sC y Digital isolator is used inside easyDSP pod for isolation
purpose.
Yy MCU : Other MCU than TI1 C2000 (refer to table below)
type All the other USART or Optic cable isolation type
YPE Mcu except Tl UART or Y Op , ype. o . .
4 2000 sCl Y Robust long -distance communication with optic cable (max.

200M length upon request)

Please check th e part number of MCU below.
notation: [a,b]=aorb, x=any

MC
part number
U
TI |TMS320F280[1,2,6,8,9], TMS320F2801]5,6], TMS320F28044, TMS320F281]0,1,2],

C20 | TMS320F2802[20,30,60,70], TMS320F2802[0,1,2,3,6,7,00],

00 |[TMS320F2803[0,1,2,3 4,5],TMS320F2805[0,1,2,3,4,5], TMS320F2806[2,3,4,5,6,7,8,9], TMS320F2
(C2 [807[4,5.6],

8x |TMS320F28001[32,33,35,37], TMS320F28001[52,53,54,55,56,57],

6
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seri
es)

TMS320F28002[1,2,3,4,5], TMS320F28003[3,4,6,7,8,9], TMS320F28004[0,1,5,8,9], TMS320F2823]
2,4,5], TMS320F2833[2,3,4,5], TMS320C2834[1,2,3,4,5,6], TMS320F2837[4,5,6,7,8,9]S, TMS320F2
837[4,5,6,7,8,9]D, TMS320F2838[4,6,8]S, TMS320F2838[4,6,8]D, TMS320F28P55xS[D,G,J],
TMS320F28P65x[S,D][H,K], F28E120S[B,C]

TI
C20
00
(c2
9x
seri
es)

F29H85xD[U,M], F29H85xXT[U,M], F29P58xD[U,M]

TI
AM
13x

AM13E2301[7.8.9]

TI
AM
26X

AM263[1,2,4]

TI
™
4C

TM4C123[0,1,2,3][C3,D5,E6,H6], TM4C123[6,7][D5,E6,H6], TMAC123[A,B,F.G][E6,H6],
TM4C129[0,2]NC, TM4C1294[K,N]C, TM4AC1297NC, TM4C1299[K,N]C, TM4C129[C,DINC,
TM4C129E[K,N]C, TM4C129LNC, TM4C129X[K,N]C

TI
MS
PM

MSPMOLXxX[3,4,5,6,7,8], MSPMOGXxX[5,6,7,8,9]

TI
MS
PM
33

MSPM33C3xx[9,A]

TI
uc
D3
138

UCD3138, UCD3138A64, UCD3138064, UCD3138128

ST
ST
M3

STM32C011x[4,6], STM32C031x[4,6], STM32C051x[6,8], STM32C071x[8,B],

STM32C091x[B,C], STM32C092x[B,C], STM32 C53xx[B,C] £ STM32C54xxC HE¥:,
STM32C55xxC B STM32C55xxE  MEM' STM32C56xxE  MEMY STM32C59xx[E,G]  MEM:,
STM32C5AxxG M |

STM32F030x[4,6,8,C], STM32F031x[4,6], STM32F031x6, STM32F038x6,

STM32F042x[4,6], STM32F048x6, STM32F051x[4,6,8], STM32F058x8, STM32F070x[6,B],
STM32F071x[8,B], STM32F072x[8,B], STM32F078xB, STM32F091x[B,C], = STM32F098xC,
STM32F100x[4,6,8,B,C,D,E], STM32F101x[4,6,8,B,C,D,E,F,G],

STM32F102x[4,6,8,B], STM32F103x[4,6,8,B,C,D,E,FG], STM32F105x[8,B,C], STM32F107x[B,C],
STM32F205x[B,C,E,F.G], STM32F207x[C,E,FG ], STM32F215x[E,G], STM32F217X[E,G],
STM32F301x[6,8], STM32F302x[6,8,B,C,D,E], STM32F303x[6,8,B,C,D,E], STM32F318x8,
STM32F328x8, STM32F334x[4,6,8], STM32F358xC, STM32F373x[8,B,C], STM32F378xC,
STM32F398xE,
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STM32F401x[B,C,D,E], STM32F405X[E,G], STM32F407x[E,G],

STM32F410x[8,B], STM32F411X[C,E], STM32F412X[E,G], STM32F413x[G,H], STM32F415xG,
STM32F417x[E,G], STM32F423xH, STM32F427x[G,|], STM32F429X[E,G, ], STM32F437X[G,I],
STM32F439x[G,[], STM32F446x[C,E], STM32F469x[E,G,[], STM32F479x[G,1],

STM32F722x[C, E], STM32F723x[C,E], STM32F730x8, STM32F732XE, STM32F733xE,
STM32F745x[E,G], STM32F746X[E,G], STM32F750x8, STM32F756xG, STM32F765x[G, 1],
STM32F767x[G,1], STM32F769X[G, ], STM32F77[7,8,9]x],

STM32G030x[6,8], STM32G031x[4,6,8], STM32G041x[6,8], STM32G050xX[6,8],
STM32G051x[6,8], STM32G061x[6,8], STM32G070xB, STM32G071x[8,B], STM32G081xB,
STM32GOBOXE, STM32G0B1x[B,C,E], STM32G0C1x[C,E], STM32G431x[6,8,B], STM32G441xB,
STM32G473x[B,C,E], STM32G474x[B,C,E], STM32G483XxE, STM32G484xE,

STM32G491X[C,E], STM32G4ALl XE,

STM32H503xB, STM32H523x[C,E], STM32H533xE,

STM32H562xG, STM32H562x], STM32H563xG, STM32H563x], STM32H573xI,
STM32H723X[E,G], STM32H725x[E,G], STM32H730xB, STM32H733xG, STM32H735xG,
STM32H742x[G,[], STM32H743X[G,], STM32H745x[G,I], STM32H747x[G,I], STM32H750xB,
STM32H753xI, STM32H755xI, STM32H757xI, STM32H7A3X[G,I], STM32H7B0XB, STM32H7B3xI,
STM32L010x[4,6,8,B], STM32L011x[3,4], STM32L021x4, STM32L031x[4,6],

STM32L041x6, STM32L051x[6,8], STM32L052x[6,8], STM32L053x[6,8], STM32L06[2,3]x8,
STM32L07[ 1,2,3]x[8,B,Z], STM32L08[1,2]x[B,Z], STM32L083X[8,B,Z],

STM32L100x[6,8,B,C], STM32L151x[6,8,B,C,E], STM32L152x[6,8,B,C,D,E],

STM32L162X[C,D,E], STM32L100x[8,B]  -A, STM32L151x[6,8,B,C] -A, STM32L152x[6,8,B,C] -A,
STM32L162xC -A, STM32L15[1,2]xD  -X, STM32L162xD -X,

STM32L412x[8,B], STM32L422xB, STM32L431x[B,C], STM32L432x[B,C], STM32L433x[B,C],
STM32L442xC, STM32L443xC, STM32L451x[C,E], STM32L452X[C,E], STM32L462xE,
STM32L471x[E,G], STM32L475X[C,E,G],

STM32L476X[C,E,G], STM32L486xG, STM32L496AE, STM32L496X[E,G] ,

STM32L4A6XG, STM32L4P5X[E,G], STM32L4Q5xG, STM32L4R5X[G, 1], STM32L4R7xI,
STM32L4R9X[G,[], STM32L4S[5,7,9]xI,

STM32L552X[C,E], STM32L562xE,

STM32N645x0, STM32N647x0, STM32N655x0, STM32N657X0,

STM32U031x[4,6,8], STM32U073x[8,C], STM32U083xC,

STM32U375x[E,G], STM32U385xG, STM32U3B5X[G, ] MEW!  STM32U3C5xI HER!
STM32U535x[B,C,E], STM32U545xE, STM32U575X[G, 1], STM32U585x,
STM32U575x[G,[,  STM32U585xI, STM32U595x[1,J], STM32U599x]l,J], STM32U5A5X[1,J],
STM32U5A9xJ, STM32U5F[7,9]xJ, STM32U5G[7,9]xJ,

STM32WB[10, 15]xC, STM32WB30XE, STM32WB35x[C,E], STM32WB50xG, STM32WB55X[C,E,G, Y],
STM32WB05xZ, STM32WB06xC, STM32WB07XC, STM32WBO9XE,

STM32WBA23xE ME"'  STM32WBA25xE %  STM32WBAS50xG, STM32WBAS52X[E,G],
STM32WBAS5[4,5]X[E,G], STM32WBA6[2,3,4,5]X[G, ],

STM32WL33x[8,B,C], STM32WL5[4,5]xC, STM32WLE[4,5]x[8,B,C]

Infi |CY8C402[4,5], CY8C404[5,6], CY8C412[4,5],CYBC4126xxx -S42x, CY8C4126xxx -S43X,

neo [CY8C4126xxx -S44x, CYBC4126xxx -S45x, CY8C4126xxx -Mxxx, CY8C4127xxx -Sxxx, CY8C4127xxx -
n Mxxx, CY8C4127xxx -BLxxx, CY8C4128xxx -Sxxx, CY8C4128xxx -BLxxx,

PS |CY8C414[5,6,7,8], CYB8C424[4,5], CYBC4246xxx -DSxxx, CY8C4246xxx -Mxxx, CYBCA4246xxx -Lxxx,
OC |CYBC4247xxx -Mxxx, CYBC4247xxx -Lxxx, CY8C4247xxx -BLxxx, CY8C4248xxx -LxxX,

4 |CY8C4248xxx -BLxxx, CY8C454[6,7,8], CY8CA472[4,5], CY8C474[4,5]

Infi

neo PSC3M[3,5][E,F]D, PSC3P[2,5][E,F]D
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PS
ocC
Con
trol

Infi
eno

XM
C1

XMC1100 -xxxxx0[008,016,032,064], XMC120x -xxxxx0[016,032,064,128,200],
XMC130x -xxxxx0[016,032,064,128,200], XMC140x -xxxxx0[032,064,128,200],

Infi
neo

XM
C4

XMC410x -xxxx[64,128], XMC4200 -xxxx25 6, XMC4300 -xxxxx256, XMC440x -xxxxx[256,512],
XMC450x -xxxxx[512,768,1024], XMC4700 -XXXxx[1536,2048], XMC4800 -xxxxx[1024,1536,2048]

Infi
neo

XM
C7

XMC7100 -xxxxx[1088, 2112, 4160], XMC7100D -Xxxxx[2112, 4160], XMC7200 -XXXXX8384,
XMC7200D -xxxxx8384

Ren
esa

RX

R5F5110[1,3,4,5,H,J], R5F5111[1,3,4,5,6,7,8,J], R5F5113[5,6,7,8], R5F5130[3,5,6,7,8],

R5F513T[3,5], R5F5140[3,5,6], R5F5230[5,6], R5F5231[5,6,7,8], R5F523E[5,6], R5SF523T][3,5],
R5F523W([7,8], R5F524T[8,A,B,C,E], R5F524U[B,C,E], R5F5260[6,7,8], R5F5261[6, 7.8],
R5F526T[8,9,A,B,F], R5F5651[4,7,9,C,E], R5F565N[4,7,9,C,E,D,N], R5F5660[4,9], RSF566N[D,N],
R5F566T[A,E,FK], R5F5671[9,C,E],

R5F571M[F,G,J,L], R5F572M[D,N], R5F572N[D,N], R5F572T[F,K]

Ren
esa

RA

R7FAOE1x[5,7], R7TFAOE2x[7,9], R7TFAOL1x[5,7],

R7FA2A1XB, R7TFA2A2xD, R7FA2E1X[5,7,9], R7FA2E2x[3,5,7], R7FA2E3x[5,7],
R7FA2L1X[9,B], R7FA2L2X[7,9], RTFA2T1x7,
R7FA4CIxX[B,D] ,R7FA4E1IX[B,D], = R7FA4E2x9, R7FA4L1X[B,D], R7FA4M1AB,

R7FA4M2x[B,C,D], R7FA4M3x[D,E,F], R7FA4T1x[9,B], R7TFA4W1XxD,

R7FAGE1X[D,F], R7FA 6E2x[9,B],R7FA6M1xD,

R7FA6M2x[D,F], R7FA6M3x[FH], R7FA6M4xX[D,E,F], R7FA6M5X[FG,H], R7FA6TIX[B,D], R7FA6T2x[
B,D], R7FA6T3xB,

R7FA8DI1X[F H], R7TKA8D2[A,B][D,F], R7FASE 1xF, R7TFASE2xF, R7FASM1X[F.H], R7TKASM2A[D,F],
R7KAB8P1[A,B][D,F], R7FAST1xX[F H], R7TKAST2[A,C][D,F]

Tos

TMPMO3[6,7]FW, TMPMO06[1,6,7,8]FW, TMPM330F[D,W,Y], TMPM332FW, TMPM333F[D,W,Y],
TMPM341F[D,Y], TMPM365FY, TMPM366FD, TMPM367FD, TMPM368FD, TMPM369FD, TMPM370FY,

Z'b TMPM372FW, TMPM373FW, TMPM374FW, TMPM375FS, TMPM376FD, TMPM37AFS TMPM380F[W,Y],
Tx |TMPMS3BLFW, TMPM383F[S W],  TMPMS384FD,TMPM3UOFS,
g [TMPM3UBF[WY], TMPM3VAF[SW], TMPM3V6FW, TMPM440F[10,E],  TMPM461F(10,15],
7% |TMPM462F[10,15], TMPM46BF10, TMPM3HOF[M,S], TMPM3HIF[P,S,W,U], TMPM3H2F[S,U,W]
25 |TMPMS3H3F[S,UW], TMPM3HAF[S,U,W], TMPM3HSF[S,U,W], TMPM3HGF[S,U, W],
TMPM3HLFI[D, Y,Z], TMPM3HMF[D,Y,Z], TMPM3HNF[D,Y,Z], TMPM3HPF[D,Y,Z], TMPM3HQFD,Y,Z]
NX |S32K11[6,8], S32K14[2,4,6,8], S32K31[0,1,2,4], S32K34[1,2,4,8], S32M24[1,2,3,4],
b |S32M27[4,6]
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S32

NX
P |LPC13x[1,2,3], LPC131[5,6 ,7], LPC134[5,6,7], LPC15x[7,8,9], LPC175[1,2,4,6,8,9],
LPC|LPC176[3,4,5,6,7,8,9], LPC177[3,4,6,7,8], LPC178]5,6,7,8], LPC181[2,3,5,7], LPC182[2,3,5,7],
1xx |LPC183[3,7], LPC185[3,7], LPC18S[3,5]7

NX
P |MCXA1x[2,3,4], MCXA1[4,5][5,6], MCXAL[7,8][5,6], MCXA2X[5,6], MCXA3X[3,4,5,6],
MC |MCXE2x[5,6,7], MCXE3X[5,6,7,B]

NX

ki [MKV10Z[16,32], MKV1xZ[64,128], MKV30F[64,128], MKV31F{128,256,512],
MKV4xF[64,128,256], MKV5xF[512, 1MO]

etis

Please contact easyDSP@gmail.com _for ne w MCU support.

10
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3. starting easyDSP

For those who use easyDSP first time, please refer to below steps.
The details could be different by target MCU.

Step | Process Remark

hardware connection
1 | between easyDSP and
MCU

Hardware connection between MCU and easyDSP.
Please refer the help file 'How to user MCU'.

First, inlude the source file and header file for easyDSP communication
into your project. You can find these files in the 'source’ folder in the
folder easyD SP is installed.

correction of user Second, modify the #define variable in the header file according to
program your system. For some MCU, you don't need this process.

Third, include this header file in the main.c and call the function for
easyDSP communication.

Please refer to the help file 'How to user MCU'.

creation of easyDSP

project Creates easyDSP project. Refer to the help file 'Menus>Project'.

Booting of MCU via either 'RAM booting' or 'Flash ROM' menus.

4 | MCU bootin
9 Refer to the help file 'Menus>MCU".

Monitoring of variables of MCU program by using versatile easyDSP
5 | easyDSP monitoring roring ot varl brog y using v I y

windows.
5 modification of user For debugging of your program, change your program under IDE
program environment.
7 | MCU booting Like step 4, boot MCU with new user program.
8 | easyDSP monitoring Like step 5.

11
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4. Revision History

Version

ver 12.6
Aug/2026

ver 12.5
May/2026

ver 12.4
Feb/2026

ver 12.3
Dec/2025

MCU

Common

ST STM32

Common

TI AM13x

TI MS PM33

NXP MCX

NXP
Kinetis

Common

NXP MCX

NXP
Kinetis

TI MSPM33

T1 C28x

Revision items

- Plot window : the minimum sampling interval has been changed from 5 ms
to 15 ms to match the actual Windows system tim er resolution.

- Plot2 window : the new Plot2 Window uses a high -resolution timer to
support a 2 ms minimum sampling period, but all other windows except the
Command window are disabled while it runs.

- Plot window : max. number of plot windows is changed to 15 (from 20)

- Command window : delay() command is introduced to delay time

- Tree window : restore the previous tree position when opening window

- min. update inteval is reduced to 0.5sec (from 1sec) in Watch, Chart, Array
and Tree windows

Bug Fix : 1 n command window, Korean comments get corrupted when
updating variable values on the same line

- new support for STM32C5 series (need to use version 12.6 source file
easyStm32LL.c )

- new support for STM32U3B5 and STM32U3C5

- new support for STM32WBA2

- 'Show selected' check box is supported in the flash dialog for some MCU
series (MSPMO, MSPM33, RA and RX)
Bug Fix : Incorrect array length calculation in specific cases

- new support for AM13x series
Bug Fix : easyDSP project can't be created
- new support for MCX E series

Bug Fix : errorin flash programming in HSRUN mode (need to use source
file version v12.5)

- easyDSP pod /w optic isolation is released for ARM and RX cores
- driver file update (CDM2123620_Setup.exe)

new support for MCX A series

- new support for Kinetis V series

new support for MSPM33C3xx[9,A]

- F280013x and F280015x : Flash API version up from 2.00.00.00 to
2.00.10.00

- F28P65x : Flash API version up from 3.00.00.00 to 3.00.20.00

Bug Fix of F28P55x : In certain cases, a Flash Loader execution failure
may occur, resulting in the error message 'Flash Loader was downloaded but
is not working!"
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TI MSPMO |- new support for MSPM0OGxxx[8,9] and MSPMOLXxxx[7,8]

Renesas |- new support for RAOL1
RA - new support for single core RABM2, RA8T2, RA8P1, RA8D2

TIC28x |- new support for F28E120S[B,C]

R
ver 12.2 er:;(sas - new support for RX260 and RX261
Oct/2025
Infi
nxllr\l/leg; - new support for XMC7
- maximum value of 'Wait ~ -more time' in the project setting is increased from
Common 30msec to 300msec to enable wireless communication implementation
Bug Fix :  With LLVM Embedded Toolchain for ARM, the address of variable is
not correctly parsed in some cases
TI C29x : .
Infineon Bug Fix : in the MCU > FlashROM menu, wrong flash sector could be erased
PSoC C3 when 'Show se lected' button is activated
Bug Fix :
- The function which checks if all the used sectors are selected for erasing is
missing in the version 12 when either 'Erase > Program + Verify > Reset >
ver12.1 ST sTMm32 [EXit or ‘Erase > Program > Reset > Exit' button is clicked in the flash dialog
Aug/2025 - For some MCUs, the BL Id is displayed wrong in flash dialog (for example,
BL Id 0x90 is displayed as 0xFF90)
- new support for Renesas RAOE2, RA2L2, RA2T1 and RA4C1 series
Renesas |(R7FAOE2x[7,9], R7TFA2L2x[7,9], R7TFA2T1x7 and R7FA4C1x[B,D])
RA Bug Fix : ID code can't be input in flash dialog for RA4AE2, RA4T1, RAGE2
and RAG6T3
Renesas . .
RX Bug Fix : Flash programming error of RX26T
TI - new support for TI UCD3138 series (UCD3138, UCD3138A64,
UCD3138 |UCD3138064, UCD3138128)
TIC29x |- new support for TI C29x MCU series
Bug Fix :
- For F2837xD and F2838xD, flash programming bug in v11.4 only
- For CPU2 of F2837xD and F2838xD, easyDSP source file for driverlib is not
TIC28x working (bug in v11.x only) => new source file 'easy28x_driverlib_v12.c'is
ver 12 required
Jul/2025
- new support for STM32N6 series(source file easyStm32LL_v12.c is
required)
STSTM32 new support for STM32WBA6[2,3,4_,5]X[G,I] _ _
- only selected pages can be shown in the page list of flash dialog

(note : page selection done by ver 12 can't be restored when opening
the project with the previous version of easyDSP)
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Infineon |- new support for Infineon PSOC C3 MCU series, PSC3M[3,5][E,F]D and
PSoC C3 |PSC3P[2,5][E,FID

- Sector sele ction in the flash programming dialog can be blocked by 'Freeze'

check box for some MCU series

Bug Fix :  when using auto scale in Y  -axis of plot window, same Y  -axis range
is applied to all plot windows

Common

- for Gen3 MCU, flash programming is supported even when the address
alignment of its section is wrong

- new style of flash dialog box for F2837xS, F2807x, F28002x, F28003xand
F28004x

Bug Fix :

- for Gen3 MCU, flash programming could fail if the section size exceeds
OXFFFF

- wrong identification of used sector in flash dialog of F28Px and F28001x

T1 C28x

- new function to erase all the flash (Erase chip button in the flash dialog)
- new support for STM32U375x[E,G] and STM32U385xG (source file
easyStm32LL_vl11.4.cis required)
- new support for STM32WBA50xG, STM32C051x[6,8], STM32C091x|B,C]
and STM32C092x[B,C]
- The error that periodic writing 32 bytes OxFF data to flash for the specific
bootloader version of STM32H72x and STM32H73x is corrected
- support for both single and dual bank for STM32L471x E,

ST STM32 |STM32L475x%[C,E], STM32L476x[C,E] and STM32L496XE
Bug Fix :
- flash programming error for swapped dual bank of STM32U5, STM32L5,
STM32H7 and STM32G0
- compile error in the file "easyStm32LL v11.3.c" when using STM32H7 dual
core and STM32WL3x
- incorrect page address ofdual bank mode of STM32F76[5,7,9]xl and
STM32F77[7,8,9]xI
- flash programming for STM32WL33x is not working

verll.4
Apr/2025

- support new MCU S32K series : S32K11[6,8], S32K14[2,4,6,8],

NXP S32K
S32K31[0,1,2,4], S32K34[1,2,4,8], S32M24[1,2,3,4] and S32M2 7[4,6]

Renesas |- support R7FA4L1x[B,D] and R7FAOE1X[5,7] (source file easyRA vll.4.cis
RA required)

Common |- DWARF5 support improvement

- support for STM32WB05xZ, STM32WB06xC, STM32WB07xC and
STM32WBO09XE (source file easyStm32LL_v11.3.c is required)
- support for STM32H523x[C,E], STM32H533xE and STM32C071x[8,B]

ver 11.3 Bug Fix :  STM32WBO09XE is not supported
Jan/2025

ST STM32

Renesas

RA - support for R7TFA8E1xF and R7FA8E2xF

Renesas |Bug Fix :monitoring failure of 8 bytes variable and pointer variable (bug
RX from ver 11.1)
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ver 11.2
May/2024

ver 11.1
Jan/2024

ver 11
Sep/2023

ver 10.9
Jun/2023

TI C28x

ST STM32

Renesas
RA

Renesas
RX

Common

ST STM32

Renesas
RA

Renesas
RX

NXP
LPC1xxx

TI AM2x

T1 C28x

TI MSPMO

ST STM32

easyDSP help
- TMS320F28P55xS series support (source file easy28x_bitfield_v11.2.cis
required)
Bug Fix :  flash programming error for bank 4 of TMS320F28P65xDH

- STM32UO series support (source file easyStm32LL_v11.2.c is required)

- support for STM32U5A5xI1,STM32U5F7xJ, STM32U5F9xJ, STM32U5G7xJ
and STM32U5G9xJ

- support for STM32WBO09xE, STM32WBAb54X[E,G], STM32WBAS5X[E,G] and
STM32WL33x[8,B,C]

- RA2A2, RA8T1 MCU series support
Bug Fix :  no n ew project created for RA8D1 MCU

- RX23E-B series support

- Writing to variable is not allowed if the variable is located in the flash
Bug Fix :  malfunction of plot window when 'Total plot period' is more than
71582 minutes

- STM32U535, STM32U545, STM32U595, STM32U599, STM32U5A5 and
STM32U5A9 series are supported

- RA2E3, RA4E2, RAAT1, RAGE2, RAGT3, RA8SD1 , RABM1 MCU series support
(together with easyRA_v11.1.c and easyRA v11.1.h)

Bug Fix :  flash programming not available for RA6M5 with flash area 1.5MB
or higher

- RX26T support

- support flash programming of LPC1500 series
- supportLPC1300, LPC1700 and LPC1800 (with onchip flash) series
Bug Fix :  wrong address recognition of ‘array of union' variable

- changes related to RAM booting and flash programming (app image file
changeable, SBL baudrate changeable, no SBL image file provided by

easyDSP)

Bug Fix :  no "MulticorelmageGen.exe" file exits in the easyDSP/ Util folder.
Bug from v10.8 to v11.

- Support for TMS320F28P65x (source file v11 is required)

- F2837xD, F2838xD : change of sharable memory management for CPU2

ram booting (source file v11 is required)

Bug Fix : Incase TMS320F2838xD CPUL uses DriverLib libray : CM fails to
flash boot if CPU2 is used (source file 'easy28x_driverlib_v11.c' is required)

- Support for MSPMO series

- S upport for STM32 H5 and STM32WBA series  with new source file
‘easyStm32LL v10.9.c'

Bug Fix :  verifying flash failed for STM32H7, STM32L0, STM32L1, STM32L5
and STM32U5 in some case due to wrong flash programming

15



easyDSP help

NXP _ .
LPC1500 supports NXP 1500 series (no support flash programming)
- Multi dimensional array is supported upto 10 dimension. In the previous
version, only up to 4 dimension.
Common . . . )
- Array window : when copying the selected cells to clipboard, easyDSP first
fills the empty cells if any.
- Support for TMS320F280015x with new source files
ver 10.8 I C28x (easy28x_bitfield_v10.8.c or easy28x_driverlib_v10.8.c)
Apr/2023 Bug Fix : for TMS320F280013x, flash programming doesn't work out in
some case
ST STM32 |- supports STM32C0 MCU series with new source file 'easyStm32LL v10.8.c'
Renesas .
RX - supports RX MCU series

- Watch window : variable row can be moved up and down
Common |- Watch/Memory/Tree/Array windows : optionally highlight the changed cell
ver 10.7 with yellow background color

202
Jan/2023 TIAM2x |- Sup port for AM263x
TITM4C |- Support for TM4C123x and TM4C129x

- Support for TMS320F280013x with new source files
(easy28x_bitfield_v10.6.c or easy28x_driverlib_v10.6.c)

l\\llc?\; égfz TIC28x |- No need to run easyDSP as administrator
Bug Fix :  Symbol information is not extracted in multi core MCU from CPU2
(bug for version 10.5.1 only)
ver 10.5.1 Bug Fix :  Flash operation is not working with error message "The variables
NOV/2022 TIC28x |in flash API wrapper are not fully recognized!" (bug for versi on 10.3 and
higher)
- No more support for old style memory window
- Memory Window : In case &var format is used as address input, if it
is changed with code modification, the address of the window is
Common |automatically changed after MCU booting.
Bug Fix :
- Command Window : incomplete auto variable seeking for
struc/union/bitfield variables
ver 10.5 - Source file is updated to easyStm32LL_v10.5.c. With this,
Nov/2022

1. STM32G0x : In the RAM booting and Flash Programmer dialog, entering
bootloader is improved
STSTM32 | 5 STM32H7 dual core (STM32H745x, STM32H747x, STM32H755x
and STM32H757x) : Data cache usable
3. If FIFO is available to USART, you can use it to speed up easyDSP
communication

Toshiba |- supports Toshiba TXZ3 MCU series
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ver 10.4
May/2022

ver 10.3.1
Apr/2022

ver 10.3
Apr/2022

TXZ3

Common

T1 C28x

Toshiba TX

T1 C28x

Common

T1 C28x
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Bug Fix :  When using DWARF4 or DWARF5 debugging information format
with ARM MCU, the address and bit location of bitfield variable is not correct
in certain cases.

Bug Fix :  For 2838, the flash operation is not workin g unless all the CPU1,

CPU2 and CM are used in the project. This is the bug of v10.3 and v10.3.1
only.

- supports Toshiba TX MCU series

Bug Fix :  For 2838x, the easyDSP project is not created/open unless all the
CPUL1, CPU2 and CM are used in the project. This is the bug of v10.3 only.

- Watch window : address column includes bit information in case ofbitfield
variable (for ex, 0x1234@bitl  -2)

- Chart window : 1 dimmentional array variable only. count input by user
blocked. It's fixed to array count.

- Tree window : mouse right click toggles the display mode ( decimal =>
hex - decimal => binary => decimal....)

- Memory window : versatile address input format and comment are enabled
- Faster symbol information processing

- Driver file updated to CDM212364_Setup.exe

- Display mode (hex or dec or bin) for bitfield variable is changeable

Bug Fix

- Member of anonymous structure/union variable is not properly displayed

- Anonymous bitfield me  mber is not properly displayed

- Bitfield member with its size more than 4 bytes is not properly displayed

- When using multiple easyDSP projects for multi core MCU such as 2837xD

and 2838xS/D, If the output file of CPU2 or CM is reloaded as requested by

CPU1, below message box is displayed.
| |

The output file is now reloaded as requested by other
! easyDsP project!

- 32bit Windows is not supported for COFF debugging model

- Register window : no more support

- More stable operation of 'Flash API speed [bps]' function in flash dialog
(introduced from  v10.1)

Bug Fix :

- For 2837xD and 2838xS/D, the error message "Can't open *.bin file!" could
show up when the output file of CPU2 or CM is updated after entering to
flash dialog.

- For 2837xD and 2838xS/D, the old out file of CPU2 and CM could be used
for RAM booting or flash writing if there is no easyDSP project is open for
CPU2 and CM.
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- For 2837xD with coff debugging model, CPU2 program is not updated in
the flash dialog

- easyDSP uses the hex file IDE created when ram booing and flash
programming. please ma ke IDE create hex file in every compiling time. Note
that the other option available in the previous easyDSP which easyDSP itself
makes hex file is not available now !

Bug Fix :Flash is programmed with the latest user program regardless of
your choice if you use the hex file IDE created

ST STM32

Infineon  Bug Fix : Flash is programmed with the latest user program regardless of
PSoC4  your choice

Infineon  Bug Fix : Flash is programmed with the latest user program regardless of
XMC4  |your choice

Renesas

RA First release for Renesas RA MCU series

Infineon  [First release for Infineon XMC1 MCU series (only for monitoring. flash
XMC1 programming not supported)

TIC28x |Bug Fix: F2837xS : flash dialog box not open (bug of v10.1)

Infineon . . . .
ver 10.2 First release for Infineon PSoC4 MCU series (RAM booting not supported)

Jan/2022 PSoc4

Infineon

XMC4 First release for Infineon XMC4 MCU series (RAM booting not supported)

- New style memory window ( check futher )

Bug Fix :

- Character value (ex, 'A") can be assigned to non character type variable
Common |- In array window, character value (ex, 'A") can't be assigned to character

type variable

- floating value can be assgined to pointer variable to float or double or long

double

- F28003x : newly supported
(must use the latest easyDSP source file version 10.1, CCsSvll and
compiler version is 21.6.0.LTS)
ver 10.1 - F2802x, F2802x0, F2803x, F2805x, F2806x, F2807x, F2837xS, F2837xD,
Nov/2021 F28004x, F28002x, F2838xD and F2838xS flash operation speed up (max.
twice)

e e LRy 115200 ]T Please choose bps to speed up. Note

some bps could be not working.

- F2807x/F2837xS/F2837xD : supporting internal clock source

- F2802x Rev.0 : No more support

- F2838xS/D CM :'Enables fast verifying' checkbox in RAM booting dialog is
now disabled.

- Multi core F2837xD  and F2838xS/D MCU : When RAM booting or flash
programing in easyDSP project for CPU1, the communication is paused in

the easyDSP project for CPU2 and CM if the projects  are open in the same

T1 C28x
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PC.
- new easyDSP DriverLib source file (easy28x_driverlib_v10.1.c) : supports
F28003x, new pin mux naming of C2000Ware_4_00_00_00 and 32bit
address support for Gen3 MCU
- new easyDSP DriverLib source file (easy28x_cm_driverlib_v10.1.c) :
enabled access to EtherCAT RAM area and ECC, address alignement and
range check to prevent Hard Fault
- new easyDSP BitField source file (easy28x_bitfield_v10.1.c) : supports
F28003x and 32bit address support for Gen3 MCU

Bug Fix :

- struct/union variable recognition error ( bug in v10)

- system error happens when accessing TI OTP memory area in Memory
window

- F2838xS/D CM : failed in verifying RAM booting in some cases

- No more support for HAL based easyDSP source file (due to more resource
burden than LL based one)
- LL based easyDSP source file improvement (address alignment check and
others) : please use easyStm32LL_v10.1.c

ST STM32 |- STM32WB10xC and WB15xC : new support
- STM32U5 series : new support

Bug Fix :
- used page of flash is not identified for some MCUs whi ch has 128bytes
page size

Common Bugs Fixed : Invalid struct or union variable is registered in tree window

- Improved auto bauding process for F2837xS, F2837xD and F2807x
- supports class type  for C++
- Improvements in flash dialog (except C2834x)
1. check if all used flash sectors are selected to be erased before
"Erase>Program..." button is clicked
2. button for all flash operation (erase to reset)

3. update output file when operations to flash is requested (such as
Tl C28x |program, verify, select used or select not used), not when flash dialog is
ver 10 open.
May/2021 Bugs Fixed :

- F2837xD and F2838xS/D: Even though updated out file is declined by user
in the flashROM dialog, updated out file is programmed for CPU2 and CM

- F2837xD and F2838xS/D: If *.out file is updated after entering to
flashROM dialog or RAM booting dialog, updated out file is not programmed
if easyDSP project for CPU2 or CM is not activated.

- first release for ST STM32 series (dedicated easyDSP pod req  uired)

ST STM32 | sypporting FO, F1, F2, F3, F4, F7, GO, G4, H7, LO, L1, L4, L5, WB and

WL series
- No more legacy bitfield source file from easyDSP installation package
ver 9.5 - Timing of /BOOT pin of easyDSP pod is changed
Dec/2020 THC28X . For more stable CPU2 RAM booting of F2837xD/F2838xD, easyDSP source
file

(easy28x_BitField_v9.5.c/ easy28x_DriverLib_v9.5.c) is upgraded.
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ver 9.4
Oct/2020

ver 9.3
Jun/2020

Tl C28x

Tl C28x
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Please check the help file.

Note

- For RAM booting of F2837xD/F2838xD CPU2 . please use
"easy28x_driverlib_v9.5.c" and "easy28x_ bitfield_v9.5.c" source files
Bug Fix :

- wrong symbol display at 0x0 address in Memory window (v9.3 and v9.4
only)

- 2807x, 2837xS, 2837xD CPUL1 : incorrect reserved RAM region check for
boot -rom (v9.4 only)

- Chart window improvement : Speed up for chart window update (helpful
for big size array) by ~ enabling 'Enable fast reading' option. More window
update frequency. Paused when communication is failed a lot.
- Speed up for verifying RAM booting. Pls enable 'Enable fast ve rifying'
option.
- Better autobauding of flashAPI wrapper in the flashROM dialog of 28002x,
2838x.
- speed up by skipping verifying of flashAPI wrapper booting in flashROM
dialog

(note : for 28002x, 2837x and 2838x, this function was applied from the
previous version. It is applied now to all MCUs)
- one time reading of 4 and 8 bytes variable in the bitfield based source files
(easy28 hitfield_v9.4.c and easy28 _gen2_bitfield_v9.4.c)
- Change in the title of menu and its shortcut (Serial Booting, ALT+S  ->
Ram Booting, ALT+R)

Note

- 2838x CM : please use "easy2838x_cm_driverlib_v9.4.c"

Bug Fix :

- Chart window : in some cases, it is not updated properly after out file
update

- Tree window : not valid variable with * operator in variable list (bug of v9.3
only)

- 2838x: When using 2838x CPU1 and CM, updated CM program is not
reflected automatically to CM project after CM program is booted in CPU1
project

- 2807x, 2837xS, 2837xD CPU1, 2837xD CPU2, 2838x CPU2 : incorrect
reserved RAM region check for bo ot-rom

- 2838x CM: failed address is not correct when verifying is failed

- 2838x CM : flash rom writing error when section start address is 64bit
aligned

- checking before RAM booting if user code overlaps with memory region for
boot rom and easyDSP

- New bitfield source now available for TMS320F280x, F281x and F28044

- bitfield source now available for TMS320F2838xS/D for CPU1 and CPU2

- value at address  operator (*) is supported for pointer variable

Bug Fix :

- Error in flas hrom operation due to skipping booting with flashAPI wrapper

- time interval not working in watch window

- F2838x CM section alignment check error in flashrom dialog
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ver 9.2
Apr/2020

ver 9.1
Mar/2020

ver 9.03
Jan/2020

ver 9.02
Dec/2019

ver 9.01
Dec/2019

ver 9
Dec/2019

ver 1tover 9

ver. 1.0
Aug/1999

Tl C28x

Tl C28x

Tl C28x

Tl C28x

Tl C28x

Tl C28x

Tl C28x

TI 3x
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- TMS320F2838x is supported with DriverLib only
- TMS320F28002x is supported
- set Rx input pin to pullup type to increase noise immunity
- New bitfield source now available for TMS320F2802x, F2802x0, F2803X,
F2805x and F2806x

Bug Fix :
- In some cases, bin file is not created
- In some cases, dwarf version 4 is not properly supported

- Windows are not updated after 'Reload *.out' menu execution

- treat pointer to struct/uniton variable as struct/unition variable in Tree
window

- 28004x flash rom : 'select all' button not working in flash dialog window
- 28004x flash rom : not working if clock source is not external 20MHz

- DriverLib based easyDSP source files (28004x, 2807x, 2837xS and
2837xD) and example main.c

- new bitfield based easyDSP  source files (28004x, 2807x, 2837xS, 2837xD,
2823x , 2833x and 2834x) and example main.c or main_gen2.c

- output file reloading menu

- supports ELF -based Embeded Application Binary Interface (EABI)

- improved flashAPI wrapper booting in flash rom dialog of 2837xD, 2837xS,
2807x and 28004x

Bug Fix :

- pointer to struct variable is registered in Tree window

- v9.03 only : error in flashAPI wrapper booting in flash rom dialog

of 2837xS, 2807x and 28004x

Bug Fix (Bugs only for ver 9.x) :
- auto bauding failure in case of 2837xS, 28 37xD, 2807x and 28004x
- project is not open if project folder and folder of *.out file is different

- When creating new project, user need to set debugging model (either coff
or dwarf) of compiler in its project setting. When opening existing project
which was created before easyDSP verion 9.02, coff is selected by default.

Bug Fix :
- For some cases, easyDSP can't tell compiler option correctly.

- supports the latest TI compile r version greater than ver.15
- supports " -- symdebug:dwarf" compiler option

- No more support for"  -- symdebug:coff"
Note that coming update could be not available for " -- symdebug:coff"
- when using " -- symdebug:dwarf" compiler option, display variable type with

its typedef name (ex, Uint32)

- contact easydsp@gmail.com

- First release
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5. Limitation

Please kindly keep in mind some limitation when using easyDSP as belows.
Common

1. Only big endian is supproted for UCD31xx. For the other MCUs, only little endian is supproted .
2. easyDSP uses the interrupt service routine for its communication to MCU.
Therefore if the allocated resource time for the interrupt service routine for easyDSP communication
is limited due to the lack of resource, easyDSP could be not proplerly working.
3. Value at address operator (*) is supported to pointer variable to basic type only, and for C28x only.
That is, not supported to for example, pointer to pointer, pointer to array and so on.
4. Arrow operator ( ->) is not supported.
5. Writing to 'bit field' type variable is not allowed.
6. Multi dimensional array is supported upto 10 dimension.

Limitation

Pleae check the limitation of easyDSP by MCU. o = supported, x = not supported.
Flash programming is not available in case the protection or security function is applied.
Swapping of flash block is not supported.

For details, please check the relevant menu for each MCU.

RAM Flash
Vendor MCU Monitoring . as . Other limitations
booting | programming
C28x o] o] o] 1. no support for OTP
1. only forF29H85x, CPU1/2/3, main
C29x 0 X 0(1) flash, bank mode 0/2 and device life cycle
HS-FS
AM13x X 0 (1)
o] 1. no support to NONMAIN flash
TI
AM26x o] 0 (1) 0 (1) 1. limited by SBL
TM4C o] X o] 1. no support to EEPROM
MSPMO,
MSPM33 0 X 0 (1) 1. no support to NONMAIN flash
1. only when program flash module 0 is
UCD3138 0 X o Y prog
located at the address O
1. No suppo rt to write to data
memory, EDATA, OTP memory and option
ST STM32 0 0 (2 0 (1) byteS.
No support to Trust Zone and Secure
MPU.
Limitation from the bugs and
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limitations of MCU built  -in bootloader.
No support to STM32N6.

2. RAM booting is not supported for dual

core MCU and STM32N6.

1. No support for PSOC4000 MCU since

UART is not available.

PSoC4 0o(1) 0 (2 2. Flash programming feasible with
single -application bootloader
configuration only.

PSOC - 1. no support for 48 pin devi ces and

Infineon Control o W SFLASH.
XMC1 0] X
XMC4 o] o]
1. No support for CMO core
XMC7 0(1)
0 (1)) 2. No support for OTP
1. For MCU with DLM, DLM state
o transition is not supported. OTP area is
RA o < (2) ’ not supported.
@ 2. Flash programming is not supported
for RAO series.
Renesas
1. Protected area by area protection or
trusted memory is not programable.
RX o] 0 (1,2 2. For RX64M, RX660, RX66T, RX71M and
RX72T series, programming of option
setting memory is not supported.
™ 0 (6]
Toshiba
TXZ3 o] o]
MCX 0 0 no support for UTEST
S82K, 0 0 no support to EEPROM
S32M PP
NXP
LPC1x00 o] o] no support to EEPROM
Kinetis V o] o]
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6. Pod configuration

/. How to use MCU
7.1 AM13x

Hardware

The connect ion between easyDSP and the MCU is shown below. Factory defaults are assigned to PAO
(TX), PAL (RX), and PA6 (BSL_INVOKE).

VDD
20k
WDD _ Al 3x
—;G 1 2 3‘3 R}: BSL_UART_RX
B E 4 P BSL_UART_TX
r— a b e BSL_INWVOKE
+—3g  qopll——F NRST
= easyDSP header
Other Precautions :
- Connect the /RESET pin directly to the MCU NRST.
- The RX and TX signals on the easyDSP header are pulled up with 100k 9 resistors inside the easyDSP

pod.
- Please refer here for boot pin operation modes and precautions

SysConfig

easyDSP utilizes code generated based on TlI's SysConfig. The following describes how to configure
SysConfi g based on version 1.27.0.
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Since the NRST pin must operate in NRST mode, do not check the "Disable NRST Pin" option.
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~ DRIVER LIBRARY (7)
v SYSTEM (7)

CONFIG
DMA

GFIQ
INTERRUPT
SYSCTL
SYSTICK
WWDT

~ XBAR (4)

INPUTXBAR
OUTPUTXBAR
FPWMXBAR
SYNC

+ ANALOG (3)

ADC
CMPSSLITE
PGA

000 O

Next are the UART settings. Set the name to UARTez.

rate configured in the easyDSP project.

The UART communication protocol is 8

~ DRIVER LIBRARY (7)

Q, Type search text = Aa ¥
SYSCTL& (@ADD 5 REMOVE ALL
@
Graphical Clock Configuration -~
@
Use Clock Tree O
@
® Power & Systems Configuration -
Run Power Policy RUN
@
@ Low Power Policy SLEEP -
® Enable Sleep On Exit O
® Enable Event On Pending O
® Disable NRST Pin O
@ Analog Voltage Reference (VREF) External VREF -
@ Enable Temperator Sensor D
Select the communication baud rate for variable monitoring. The selected value must
-bit, no parity, and one stop bit.
Q, Typesearchte = A ¥

L R " R v

SYSTEM (7)
XBAR (4)
ANALOG (3)
CONTROL (3)
TIMERS (1)
COMMUNICATIONS (4)

12C

MCAN

SPI

UART
SECURITY (1)

AES

UART (1 of 6 Added)
% UARTez

MName

Selected Peripheral

Quick Profiles

UART Profiles

® 66

Basic Configuration

UART Initialization Configuration

Clock Source

Clock Divider
Calculated Clock Source
Target Baud Rate
Calculated Baud Rate
Calculated Error (%)
Word Length

Parity

Stop Bits

HW Flow Control

ADD | = REMOVE ALL

o

UARTez

u}

Custom

BUSCLK

Divide Ratio 1

115200

115207.37

8 bits

Disable parity checking and gen...

One stop bit

Disable flow control

Enable FIFO and set the FIFO Threshold Level as shown below.
Enable only the Receive interrupt and set its priority to the lowest.

match the baud



Advanced Configuration

UART Mode

Communication Direction
Owversampling

Enable TX And RX FIFO Threshold
RX FIFO Threshold Level

TX FIFO Threshold Level

Digital Glitch Filter

Calculated Digital Glitch Filter
R¥ Timeout Interrupt Counts
Calculated RX Timeout Interrupt
Enable Internal Loopback
Enable Majority Voting

Enable MSB First

Interrupt Configuration

Enable Interrupts

Reqister Interrupt In The Core

UC Interrupt

MName

Interrupt Source
Enable Interrupt
Interrupt Handler

Interrupt Priarity

easyDSP help

Mormal operation -
Transmitter and Receiver -
16x -
FIFO is not empty -
FIFO is empty -
a
a

O

O

O

LART receive interrupt -
UARTez_INT

UCA_INT

UARTez_INT _Handler

Level 153 - Lowest -

Activate the pull -up resistors for the TX/RX pins.
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DMA Configuration o~

Configure DMA RX Trigger Mone

Configure DMA TX Trigger Mone

Pin Configuration -

TX Pin -

Direction Jutput

|0 Structure

Enable Pin Configuration
Digital IOMUX Features -
Internal Resistor Pull-Up Resistor -
Invert Disabled -
Drive Strength Control Low -
High-Impedance Disabled -
RX Pin o~

Direction 1put

[0 Structure

Enable Pin Configuration

Digital IOMUX Features o~

Internal Resistor Pull-Up Resistor -
Invert Disabled -
Wakeup Logic Disabled

Assign the RX and TX pins as per the hardware configuration described previously.

PinMux Peripheral and Pin Configuration o~
UART Peripheral uc4 - B
RX Pin PA1/13 ~ B
TX Pin PAD/12 )

Calling easyDSP function

First, please include the source files (easyAM1x.h, easyAM1x.c) provided for ea
in your project.
These files can be found in the \ source \ AM1x directory within the easyDSP installation folder.

The file version can be verified in the comments at the beginning of each file; please ensure you use
the latest version, v12.5.

syDSP communication
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Include easyAM1x.h at the top of main.c, and call the easyDSP_init() function at an appropriate
location within the main function.

finclude "easyAMlx.h"

int main{void)

{
/f initial setting
Device Init();
SYSCFE DL_init () ;

// call easyDSP _init(}) to enable easyD3P monitoring
easyD3P_init() ;

/f loop forewer
while (1)
{

IDE setting

1. Configure the IDE to generate a hex file (Intel format) for every build, and ensure it is located in the
same folder as the output file with the same name. The hex file is used for Flash programming.

The hex file extension can be either .hex or .ihex. easyDSP first checks for the .hex file; if it is not

found, the .ihex file will be used instead.

Please refer to the CCS settings below. Specifically, when using CCS, ensure that the memory width

option is set to 8.
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Properties for: Am13e230x_Ip nortos ti_arm clang [Debug] x

> General
~ Build Output format Intel hex (—intel, -i) v
i= Steps
% Link Order
~ 3% Tools
> /2 sysConfig
> /2 Arm Compiler
> /2 Arm Linker
~ 4% Arm Hex Utility
General Options
Diagnostics Options
Boot Table Options

Output Format Options

Load Image Options
Additional Array Format Options
/2 Arm Objcopy Utility [disabled]
Executable Actions
Clang-Tidy
Debug

Cancel Save and Close

4

Properties for: Am13e230x_lp_nortos ti_arm_clang [Debug] x

» General

~ Build
i= Steps Specify CMAC key file name and enable CMAC (--cmac) {s
@ Link Order

[J Output as bytes rather than target addressing (--byte, -byte)

. Specify entrypoint address or symbol name (--entrypoint, -e {s
+ % Taols pecity YP Y ( yp )

> B SysConfig Exclude section from hex conversion (--exclude, -exclude) +
> /2 Arm Compiler

> /2 Arm Linker

~ /2 Arm Hex Utility

General Options

Diagnostics Options
Boot Table Options
Output Format Options
Load Image Options
Additional Array Format Options
#% Arm Objcopy Utility [disabled] [Oselect image mode (--image, -image)
Executable Actions

Specify fill value (--fill, -fill) {s

O include linker fill sections in images (--linkerfill, -linkerfill)

Clang-Tidy

Debug Specify map file name (--map, -map) {a
Specify memory width (--memwidth, -memwidth) ! {s
Specify output file names (--outfile, -0) {s

Cancel Save and Close

e

2. To access variables with easyDSP, the output file (e.g., *.elf) must include debug information.

Please ensure that the approp  riate assembly, compiler, and linker options are selected for this purpose.
3. Depending on the optimization level or linker settings, variables that are declared but not actively

used may be excluded from the debug information, making them unavailable for monitoring in

easyDSP.

To ensure these variables are included, consider lowering the optimization level or, if using CCS,

configure the linker options as shown below.
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For other development environments, equivalent settings will be required.

Properties for: Am13e230x_lp_nortos_ti_arm_clang [Debug]

> General

~ Build

= Steps
‘@ Link Order
~ ¥ Tools

> /% sysConfig

> /2 Arm Compiler

~ A arm Linker

Basic Options

File Search Path

~ Advanced Options

Command File Preprocessing

Diagnostics

L

inker Qutput

Symbol Management

Runtime Environment

L

inker optimization

> /% Arm Hex Utility

¥ arm Objcopy Utility [disabled]

Executable Actions

Clang-Tidy

{.2 AM2&
7.2.1 AM263x software

STEP 1:

Aggressively reduce size of the DWARF information (--compress_dwarf)

[pisable conditional linking and ignore .clink (--disable_clink, -j)

D order output sections as specified in linker command file (--honor_cmdfile_order)

Select trampoline minimization algorithm (--minimize_trampolines)

Add <function> to preferred placement order list (--preferred_order)

Minimum space between non-adjacent trampolines (--trampeline_min_spacing)

[ ietneous [ A
Eliminate sections not needed in the executable (—unused_section_elimination)

Zero initialize ELF uninitialized sections (--zero_init)

Core selection

MCU cores are classified with 4 types in terms of easyDSP.

Yellow core : core that easyDSP pod is connected to and easyDSP

Orange core : core that easyDSP pod is not

Blue core :

connected to but easyDSP

core that easyDSP doesn't communicate with
Gray core : core that doesn't run

Connected to | Communicated Running

easyDSP pod | with easyDSP core
core Yes Yes Yes
core Mo Yes Yes
core Mo Mo Yes
core Mo Mo No

i

communicates with

communicates with

AM263x has max 4 cores. Please choose core type either yellow or orange core based on your
application. Any core of AM263x could be yellow o r orange core.
Since blue and gray core has no operation with easyDSP, no easyDSP related setting is required for

them.

Together with data cache usage, several cases are available as below.

Case l:

It is the case that easyDSP monitors multi cores (core a and b) and at least one of them uses data
cache and IPC RPMessage is usable for core to core communication.
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easyDSP pod is connected to core a via UARTO, the variable of core a is accessed by core a.
To avoid cache coherence issue, the variable (actual ly its memory location) of core b is accessed by
core b via core to core communication by IPC RPMessage. Please refer to the arrow for data flow
between easyDSP and cores.

Case 1 : multi cores monitoring
+ data cache enabled either core a or core b

+|PC RPMessage usable Memory
D% " ;
) emary for
easyDSP project 4| easyDSP pod |~1——|-v| UARTD |~1—I-| corea |- .
* out file for core a core a
* out file for core b A
*.out file for core ¢ |
[ IPCRPMessage |
A
V|Ds
Memory for
coreb | core b
Memory for

Case 2.

In the case 1 but IPC RPMessage is not usable, easyDSP pod should be connected to each core.

Case 2 : multi cores monitoring
+ data cache enabled either core e or core f

+ IPC RPMessage not usable Memory
L Memory for
easyDSP project < easyDSP pod ‘++‘ UARTD |-q—-‘ coree [« -
*.out file for core e core e
* out file for core f
* out file for core ¢
D3
IE UARTN : Memory for
-—p=| cas 0d [t -—P= Core =} =
easyDSP project Y P (n¥0) core f
* out file for core f
Memory for
Case 3:
It is the case that easyDSP monitors multi cores and data cache is disabled in these cores.

All the variables (and  their memory location) are accessed by the core easyDSP pod is connected to.

31



easyDSP help

Case 3 : multi cores monitoring
+ data cache disabled both core g and core h Memory
) Memaory for
easyDSP project <4—p=| easyDSP pod ‘-l—-h-—| UARTD ‘-I—P—‘ core g
* out file for core g core g
*.out file for core h
* out file for core c
\ IMemory for
Memaory for

Case 4 .

Itis the case th at easyDSP monitors single core. In this case, we don't care whether the data cache is
enabled or not.

Case 4 : single core monitoring
Memory
- | Memory for
easyDSP project | easyDSF pod ‘4—&-‘ UARTO ‘4—.-‘ corei [ = :
* out file for core i | core 1
*.out file for core j
* put file for core ©
IMemory for
Memory for

STEP 2: SysConfig setting

easyDSP uses the code generated by SysConfig. Below figures are made based on SysConfig 1.13.0.

Since easyDSP communicates with MCU via UARTO, please disable 'Debug Log > Enable UART Log' or
use another UART than UARTO for it.
= Tl DRIVER PORTIMG LAYER (... )
Debug Log @
Clock o
I Debug Log Q Enable Error Log Zone
MPLU ARMv7 RO Enable Warning Log Zone
RAT ® Enable Info Log Zane H
TIMER ® Enable CCS L
~ TIDRIVERS (23) fabie Lo Log
ADC @ Enakle Memaory Log
BOOTLOADER ® | Enable UART Log L]
CMPSS ® Enable Shared Memory Log Writer
DAC G] Enable Shared Memaory Log Reader
CimAD ]
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UART related setting is required for all the cores easyDSP pod is connected to, that is, yellow cores.
The name of UART module should be 'EZDSP_UART".

The priority of UART interrupt should be as low as possible such as 15. TX and RX pins are that of

easyDSP help

The baudrate is selectable but it should be same
to that of easyDSP project setting. The data format should be 8bit data, one stop bit and

no parity bit.

UARTO MUXMODE 0. Exceptionally, UART of core f in STEP1 could be other UART than UARTO. Please

check below for details.

« Tl DRIVER PORTING LAYER (DPL) ()
Clock
Debug Log
MPU ARMV7
RAT
TIMER

- TIDRIVERS (23)
ADC
BOOTLOADER
CMPSS
DAC
ECAP
EDMA
EPWM
EQEP
FSI_RX
FSITX
GFIO
12¢
IPC
LIN
MCAN
MCSPI
MPU FIREWALL
PRU (ICSS)
QsPe
RTI
SDFM

| uarr

WDT

~ TI BOARD DRIVERS (4)
EEPROM
ETHPHY

000

<)

o

o o
RO CICICICISI ORI CICICICICIC I CICI CROR CICR ORI C I C RO I O)

Global Parameters Settings that affect all instances

UART (1 Added)

I @ EZDSP_UART

Name
Operational Mode
Baudrate
Clock Freg
Data Length
Stop Bit
Parity Type
Enable Hardware Flow Contro
Transfer Mode
Interrupt Priority
RX Trigger Level
TX Trigger Level
Read Transfer Mode
Read Transfer Callpack
Write Transfer Mode
Write Transfer Callback
Read Return Mode

I UART Instance

Signals 1,

UART RX Pin(UARTO_RXD)
2 UART TX Pin(UARTO_TXD)

EZDSP_UART

/\

@aApD || W= REMOVE ALL

a

16x

115200

48000000

8-bit

1-bit

Mone

D

Interrupt Mode

15

Elocking

NULL

Blocking

NULL

Full

-

LUARTD

0]

Fins

4

Pull Up/Down  Slew Rate
PullUp ~ High

Pull Up * High -

4

G G

Pull Up * High i

IPC setting is required for all the cores using IPC RPMessage (core a and b in STEP1).
'IPC Notify + IPC RP Message' should be used. An
and 'RP Message Buffer Size' should be min 64. They are increased in case IPC RPMessage is also used
for other purpose than easyDSP. Also no cache should be used for the shared buffer location (memory

16KB from 0x72000000).

d 'RP Message Number of Buffers' should be min.1
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TI DRIVER PORTING LAYER (... =

« TIDRIVERS (23)
ADC ® RSFSS0 Core 0 (self) PC Natify + IPC RP Message
BOOTLOADER @ RSFSS0 Core 1 IPC Notify + IPC RP Message -
CMPSS ® R5FSS1 Core 0 IPC Notify + IPC RP Message -
DAC ®

RSFSS1 Core 1 IPC Natify + IPC RP Message hd
ECAP @ ore Ty g
EDMA @ RP Message Number of Buffers 1 -
EPWM @ RP Message Buffer Size (Bytes) 64 -
EQEP ® RP Message Shared Memory (Bytes)
FSI_RX ®
FSI_TX ® Other Dependencies ~
GPID ®
12¢ ®
| ec (]

= TI DRIVER PORTING LAYER (...
Clock (/] Global Parameters Settings that affect all instances ~
Debug Log (V]

| wrusrMvz 5 @ @ MPUARMVT (7 of 16 Added) &

RAT ©)
TIMER @ @ CONFIG_MPU_REGIOND ]

~ TIDRIVERS (23) @) CONFIG_MPU_REGIONT ]
ADC ©)
BOOTLOADER ® & CONFIG_MPU_REGION2 o
CMPSS ©) -
DAC ® @ CONFIG_MPU_REGIONZ O
ECAP ® @) CONFIG_MPU_REGION4 o
EDMA @
EPWM @ @ CONFIG_MPU_REGIONS ]
EQEP ®
FSI_RX ® Name CONFIG_MPU_REGIONS
FSI_TX ® Region Start Address (hex) 072000000
GPIO @ Region Size (bytes) 16 KB -
12c ® o i
IPC ) Access Permissions Supervisor RD+WR, User RD+WR -
LIN @ Region Attributes Non Cached A
MCAN @ Allow Code Execution I:I
MCSPI @ Sub-Region Disable Mark (hex) 0x0

'‘Supervion RD+WR' is required for the memory area that easyDSP can access so that easyDSP
reads/writes the memory location.

~ TIDRIVER PORTING LAYER (DPL) (5)

Clock (/) Global Parameters Settings that affect all instances ~
Debug Log (]

| MPU ARMVT 416 @ (®  MPUARMVT (4 of 16 Added) ®
RAT ®
TIMER @ % CONFIG_MPU_REGIONO [u]

- TIDRIVERS (23) % CONFIG_MPU_REGION1 [u]
ADC @
BOOTLOADER ® @& CONFIG_MPU_REGIONZ [u]
CMPSS @ _
DAC ® I % CONFIG_MPU_REGION3 ]
ECAP ® Name CONFIG_MPU_REGION3
EDMA (/] _
Region Start Address (hex) 0x70000000

EPWM ®
EQEP @ Region Size (bytes) 2 MB A
FSI_RX ® I _Access Permissions Supervisor RD+WR, User BLOCK -
FSI_TX (O] Region Attributes Cached -
GFIO o® Allow Code Execution
2 ® Sub-Region Disable Mark (hex) 0x0
IPC ® ¢

STEP 3:easyDSP project and MCU project

According to STEP1, easyDSP project should be generated to all the yellow cores, and user MCU

project should be modified for all the yellow and orange cores.
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For the yellow and orage cores, please include easyDSP header and source file (easyAM_v*.*.h,
easyAM_v*.*.c) into user MCU project. The suffix of file name will different by its version. You can find
these file in the folder easyDSP is installed ( \'source \AM2x). And set the #define directives
your application.

FEELETEESEEETIT AT I i T E T idiiiiddirisifddiididiiddiridifiddidfddifdriiiidiiridifidiiiredsis
ff Specify whether easyDSP pod is connected to this core

// Define 1 if easyDSP pod is connected to this core

J/ Define 0 if easyDSP pod is not connected to this core

FEELETEESEEETITEET T A i i i i idddiiddiiiidiirddifddiiddditrddiriddifiddidfddiiddditddiiriddididiiiedis

#define EASYDSP_POD_IS CONNECTED_TO_THIS_CCRE 1

FEEEEEEE AT iii i ii i iridfrddirddiridiriddiifddiiiddfiiidifidiiirifirifiriiiiisiss
/[ Specify whether e=asyDSP communicates with =ingle core or multi cores

// Define 1 if easyDSP communicates with multi cores

/f Define 0 if easyDSP communicates with single core

FEELETEESEEETIT AT I i T E T idiiiiddirisifddiididiiddiridifiddidfddifdriiiidiiridifidiiiredsis
$define EASYDSP IS COMMUNICATING WITH MULTI CORES

FEFEEEFEE AT E T AT E T E T T EFEF R F T A E A F i F i iF i i idi i riiiriiiridirrdifrddirsfireifisrriis
// If easyDSP communicates with multi cores, Specify data cache is enabled or not in that cores

S/ Define 1 if data cache is= enabled in the at least one core =asyD5P communicates with

J/ Define 0 if data cache is disabled in all the cores that easyDSP communicates with

FEEEEEEE AT iii i ii i iridfrddirddiridiriddiifddiiiddfiiidifidiiirifirifiriiiiisiss
#if EASYDSP IS5 COMMUNICATING WITH MULTI CCRES

_I5_ENABLED 1

FEFEEEFEE AT E T AT E T E T T EFEF R F T A E A F i F i iF i i idi i riiiriiiridirrdifrddirsfireifisrriis
// If easyDSP communicates with multi cores with data cache enabled, Specify IPC RPMessage end point
J/f It should range from 0 to €3

FEELETEESEEETITEET T A i i i i idddiiddiiiidiirddifddiiddditrddiriddifiddidfddiiddditddiiriddididiiiedis
#if EASYDSP_IS_COMMUNICATING WITH MULTI_CORES

#if D CACHE IS ENMABLED

#define MAIN CORE_SERVICE_END_PT (120)
$define REMOTE CORE SERVICE END PT (13U)
#endif
$endif

And call easyDSP_init() function in the proper location after some initialization functions

#include "easyRM w*.*.h"
int main()

i
System init():
Board init():
Drivers open():
Board driversOpen():
easyD5FP_init ()

|

Below is the detailed explanation by cases.

Case l:

If core a, b, c and d are CPU1, 2, 3 and 4 respectively, the easyDSP project is set as below.
The output files of all the running cores are registered. And CPU1 and CPU2 are checked as cores
communicating with easyDSP.
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Project Settings

Basic l Hardware ] Miscellaneous l

CPUT(R5_0_0) | C:MtempWcpulout
CPUZ(R5.0_1) | C:¥tempcpuZ.out
CPU3(R5_1_0) | [C:¥tempcpuld.out
CPU4(R5_1_1)

Mcu
Vendor TI -
Series |AM263x Sitara |
Part number | AM2634 |
Grade |Grade M |
Output File(s)

Communication
with easyDSP

< X

1 7

Cancel

o |

The setting in the header file as below. Also two end points (m and n) should be set for IPC RPMessage.

Yellow core Orange core
EASYDSP_POD_IS_CONNECTED_TO_THIS_CO |[EASYDSP_POD_IS CONNECTED_TO_THIS_CO
. RE=1 RE= 0
isnettmg EASYDSP_IS_COMMUNICATING_W ITH_MULTI [EASYDSP_IS _COMMUNICATING_WITH_MULTI
CORES =1 CORES= 1

easyAM. |Z -
D_CACHE_IS ENABLED = 1 D _CACHE_IS ENABLED = 1

h MAIN_CORE_SERVICE_END PT=m MAIN_CORE_SERVICE_END PT=m
REMOTE_CORE_SERVICE_END_PT =n REMOTE_CORE_SERVICE_END_PT =n

Case 2:

If coree,f, canddare CPUL, 2, 3 and

4 respectively, the easyDSP project for core e is set as below.

Project Settings

Basic l Hardware ] Miscellaneous l

MCU

Vendor Tl -

Series |AM253« Sitara

Part number | AM2634

Grade |Grade M

Output File(s)

CPU1(R5_0_0) | C:MitempWcpulout
CPUZ(R5.0_1) | C:¥tempcpuZ.out
CPU3(R5_1_0) | [C:¥tempcpul.out
CPU4 (R5_1_1)

Led Lef Lo

Communication
with easyDSP

W

-
-
-

ey

o]

Cancel
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the easyDSP project for core fis set as below.
Project Settings *

Basic l Hardware ] Miscellaneous ]

MCU

Vendor TI -

Series |AM253¢¢ Sitara

Partnumber | AM2634

Led Led Lo

Grade |Grade M

Communication

Output File(s) with easyDSP

CPUT (R5_0_0O) I

CPUZ (R5_0_1) | [C:¥tempcpuZ.out
CPU3 (R5_1_0)
CPU4 (R5_1_1)

i

OK | Cancel

To do RAM booting and flash programming, easyDSP pod should be connected to the core via UARTO.
Therefore register all the output files of running cores to easyDSP project of core e (connected to

easyDSP pod via UARTO) so that easyDSP project of core e can perform RAM booting and flash

programming.

On the other hand, don't perform RAM boooting and flash programming in the easyDSP project of core

f.

In case that user program of core f is updated and downloaded to core f by easyDSP project of core e,
the easyDSP project of core f needs to reload its output file to update i ts symbolic information.
This is done automatically if both easyDSP projects (core e and core f) are running in the single PC.
Then easyDSP project of core f shows the message box below.

The output file is now reloaded as requested by other
! % easyD5SP project!

If both easyDSP projects run in the separate PC, then user need to do manually by executing the menu
'MCU > Reload *.out' in the easyDSP project of core f.

The setting in the header file as below.

Yellow core

settingin |[EASYDSP_POD_IS_CONNECTED_TO_THIS_CORE = 1

easyAM.h |EASYDSP_IS_COMMUNICATING_WITH_MULTI_CORES = 0
Case 3:
If core g, h, cand d are CPU1, 2, 3 and 4 respectively, the easyDSP project for core g is set as below.

The output files of all the running cores are registered. And CPU1 and CPU2 are checked as cores
communicating with easyDSP.
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Project Settings =

Basic l Hardware ] Miscellaneous ]

MCu
Vendor TI -
Series |AM253¢¢ Sitara j
Partnumber | AM2634 |
Grade |Grade M |
Output File(s) Communication

with easyDSP

CPUT(R5_0_0) | C:MitempWicpulout v

CPUZ (R5_0_1) | [C:¥tempcpu? out v

CPU3(R5_1_0) | C:¥tempcpu3.out -

CPU4{R5_1_1) r
lTl Cancel

The setting in the header file as below.

Yellow core

EASYDSP_POD_IS_CONNECTED_TO_THIS_CORE = 1

esa‘astt':sﬂ'?] EASYDSP_IS_COMMUNICATING_WITH_MULTI_CORES = 1
YAV Ip_cAcHE_Is_ENABLED = 0
Case 4 :

syDSP project for core  iis set as below.
is checked as core communicating

If core i, j, cand d are CPU 1, 2, 3 and 4 respectively, the ea
The output files of all the running cores are registered. And CPU1
with easyDSP.

Project Settings x
Basic l Hardware ] Miscellaneous l

MCu
Vendar Tl -

Series | AM263x Sitara ~|
Part number | AM2634 |
Grade |Grade M ~]

Output File(s) i?t:r;::;c;g;n
CPU1(R5_0_0) | C:MitempWicpulout v
CPUZ(R5.0_1) | C:¥tempcpuZ.out r
CPU3(R5_1_0) | [C:¥tempcpul.out r
CPU4 (R5_1_1) -

lTl Cancel

The setting in the header file as below.

Yellow core

settingin |[EASYDSP_POD_IS_CONNECTED_TO_THIS_ CORE = 1
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easyAM.h |EASYDSP_IS_COMMUNICATING_WITH_MULTI_CORES = 0

STEP 4 : linker.cmd

In the linker.cmd file, the start address of RAM should be same to or larger than 0x7004.0000 for all
cores, as it is in the Tl example project.

HMEMOEY
i

CCEAM 1 CRIGIN = , LENGTH =
}

STEP 5: Var iable name

Note that the variable name in the easyDSP is changed when easyDSP is communicating with multi
cores.

This is not to mix the variable name from different cores. The variable name 'var' of CPUx (x=1,2,3 or
4) is changed to 'x:var'.

STEP 6 : IDE setting

1. Make sure that rprc file (*.rprc) is generated in every compilation with the same name

and in the same folder to the output file. This is the default setting of TI CCS. rprc file is used for
RAM booting and flash programming.

2. The debuggi ng information should be included in the output file. This is the default setting of TI CCS.
Otherwise, easyDSP can not recognize the variable.

3. The unused variables could be excluded from the debug information depending on compiler's
optimization level and linker option. If necessary, you can set the linker option so that the unused
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variables are not excluded.

BP Properties for empty_am263x-Ip_r5fss0-0_nortos_ti-arm-clang m} X
[type filter text | | Miscen S §
~ Build A
SysConfig
w Arm Compiler Configuration: | Debug [ Active ] ~ | | Manage Cenfigurations...

Processor Options
Optimization
Include Options
Predefined Symbels
~ Advanced Options [ Disable conditional linking and ignore .clink (--disable_clink, -})

Aggressively reduce size of the DWARF information (--compress_dwarf) ~

Control Options
Advanced Debug Option
Language Options Add <function> to preferred placement order list (--preferred_order) |

Select trampoline minimization algerithm (--minimize_trampelines) ~

Parser Preprocessing Opl
Diagnostic Options
Runtime Model Options
Unusual Runtime Model
Optimization Informatiol
Instrumentation Options
Command Files
Miscellaneous
w Arm Linker
Basic Options
File Search Path
w Advanced Options

Command File Preproce:
Diagnostics
Linker Qutput
Symbel Management
Runtime Envirenment
Miscellaneous Strict compatibility checking (--strict_compatibility) ~

Linker optimization

o ) Minimum space between nen-adjacent trampolines (--trampoline_min_spacing) |
Arm Hex Utility [Disabled]

Debug Eliminate sections not needed in the executable (--unused_section_elimination) off s
A4
< 5 Zero initialize ELF uninitialized sections (--zero_init) ~
) X
\£/) Show advanced settings Apply and Close Cancel

7.2.2 AM263x hardware

Connection to easyDSP

easyDSP uses 'UART' boot mode for RAM booting and flash programming, and uses 'QSPI(4S) - Quad
Read Mode' boot to run user program in the flash.

Boot Mode SOP3 |SOP2 SOP1 SOPO

QSPI (4S) - Quad Read Mode 0 0 0 0

UART 0 0 0 1

QSPI (1S) - Single Read Mode 0 0 1 0

QSPI (4S) - Quad Read UART Fallback Mode 0 1 0 0

QSPI (1S) - Single Read UART Fallback Mode 0 1 0 1

DevBoot 1 0 1 1

According to the table above, SOP1, SOP2 and SOP3 pins should be low while SOPO pin is connected to
BOOT pin of easyDSP header so that easyDSP can control MCU boot mode.

It is highly recommended to connect RX and TX pins of easyDSP header to MCU UARTO (MUXMODE 0).

Otherwise RAM booting and flash programming is not supported.
In case RX and TX pins of easyDSP header are connected to UART other than UARTO (MUXMODE 0),
don't connect BOOT and /RESET pin of easyDSP header.
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The flash should be connected to MCU QSPIO and its 'Sector Erase' command should work with 64kB
block such as part number S25FL128SAGNFI000 which is used in Tl evaluation board.
#4 pin of easyDSP header is connected to MCU VDDS33.

VDDS33
VDDS33

é 20K
easyDSP Header AM263x
o RX

L% 2 1 ; - UARTO_RXD (MUXMODE 0)
—59 4 3 P UARTO_TXD (MUXMODE 0)
8- g ? 7 BOOT

g p2 PORz

s8¢
»—10{? 10

L
20K 20K

My SOP0/ QSPI0_DO
SOP1/QSPI0_D1
SOP2
SOP3

QSPI

;':;hmy QSPI0_D2
QSPI0 D3

QSPI0_CSn0

QSPI0_CLK

r VSS

Note :

- 25MH z XTAL clock source is required.

- MCU captures SOPX pin status ~1ms after PORz release and decides boot mode. So, kindly make
sure there would be no signal output from any circuitry connected to SOPx pin ~2ms after PORz
release.

- TX and RX pin of easyDSP header is pulled up with 100k Ohm resistor inside of easyDSP pod.

- In case there is a reset IC between easyDSP /RESET and MCU PORz, it should transfer easyDSP
/RESET signal to MCU  within 0.5sec.

- Refer to _here for BOOT pin operation mode.

easyDSP connection to AM263x Launchpad

The manual work to connect easyDSP to TI AM263x Launchpad is shown below. Note that all the
switches of SW1 should be ON and #2 pin of U27 should be detached from PCB.

41



easyDSP help

easydsp header : /RESET PORZ Push-Button and Test Automation

VSYS_3V3
=
TA Header low enable the p}wrmel
FET, shorting signal to GND.
R17T
10,0k
Sw2 _  POREZPE 1 &  AM263_PORZ_PB  AM283_PORZ PB
| ~ - -
o U344
) |
N VSYS_3V3
. 1 | 1@t
= TA_PORZ ) ™ FiRLMLE401TRPEF
GND N
ci1a1
8P _poRz Sy BR PORZ R180,. 0 — 0.1uF
GND
GND

vsvs sv»  DIP Switch SOP Select
easydsp header : BOOT

2R1T
210.0k
sw1
SOBR) 5W 8 ::I\"G i
SOP1_SW 7| o~ |2
SOP2 SW 6] oo | 3 .
SOP3_SW . 5| oo | 4 .
216131160804
| Lrzz lRzz LRz lRzs
SOP[3:0] switch description: 2o i 2
-sﬂ:m:!':f‘t}'xsa ;:chrilgllm 10k 10k 310k 310k
- Switch "on” SOPx low
- 50P[x:y]. TBD -
GiD
all SW on = SOPx low
‘ ‘ uze
| i
easyDSP header : RX 1 weez |2
note) #2 pin of U27 . Na o]
should be disconnected | ! oums pf
from PCB enp2 [
bR
uz7
L veet i1 veca |8
AM?63 UARTO BXD 30 PR T
AM?263 UARTO TXD £ . b ouTE LS i
[
fewot || onp2 |2
1
easyDSP 1
header : TX | = : L
GND =
GND_XDS
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7.3 C28X

7.3.1 C28x programming
7.3.1.1 common

BitField and DriverLib

There are two folders in the 'source/C28x’ directory of installed easyDSP.

BitField
DriverLib
‘BitField’ folder : Bitfield based easyDSP source files.
'‘DriverLib' folder : DriverLib(C28x Peripheral Driver Library) bas ed easyDSP source files

please referto the  Tllink for further understanding of BitField/DriverLib. You can use only one out of

two methods.

If you use the bitfield based functions in your proj ect, then please use also bitfield based easyDSP
source files, or vice versa.

Also check below which method is supported for which MCU.

Bitfield DriverLib

F28001x
F28002x
F28003x
F28004x
F2807x @) O
F2837x

F2838x

F28P55x
F28P65x

C2834x
F2823x
F2833x
F281x
F280x
F28044 (@)
F2802x0
F2802x
F2803x
F2805x
F2806x

Debugging model option

easyDSP supports below two debugging model options, -- symdebug:dwarf ~ and -- symdebug:coff. Note
that the latest TI1 C28x compiler (version 16 or above) doesn't support -- symdebug:coff option.
Accordingly further support for this option will be very limited. Recommend to use --
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symdebug:dwarf  option from now.

¥ Properties for Combo Control u] X
type filter text Advanced Debug Options (=g -
General
~ Build
~ 2000 Compiler Configuration: |Debug [ Active ] ~ | Manage Configurations...
Processor Options
Optimization
Include Options
Performance Advisor Debugging model Full symbolic debug (—symdebug:dwarf, g) -
~ Advanced Options Optimize fully in the presence of debug (DEPRECATED) (--cptimize_with_debug, -mn) ~
Advanced DEbuﬁ OEtmns Ok o " fo (default for elf wy deb debugi !
Tongusge Options eep unreferenced type info (default for elf wy debug) (--symdebug:keep_all_types)
&% Properties for Comba Contral u] 4
type filter text Advanced Debug Options LEIh g v
General
~ Build
~ C2000 Compiler Configuration: |Debug [ Active] ~ | Manage Configurations...

Processer Options
Optimization
Include Optiens

Performance Advisor Debugging model Full symbolic debug (COFF, deprecated) (--symdebug:coff) ~
w Advanced Options Optimize fully in the presence of debug (DEPRECATED) (--optimize_with_debug, -mn) ~
Advanced Debug Options
eI SEEC, | [ Keep unreferenced type info (default for elf w/ debug) (--symdebug:keep_all_types)

Tanguage Options

Endianness option

Only little endian is supported by easyDSP. Please set endianness like below.

&a Properties for 2838xD_cm_DriverLib O e
type filter text General = - -
Resource
General
~ Build Configuration: | CM_RAM [ Active ] ~ | Manage Configurations...

v ARM Compiler
Processor Options

Optimization [ Project m Products
Include Options
ULP Advisor Device
Predefined Symbols Family: ARM
Advanced Options -
ARM Linker Variant: |<5elect or type filter text> ~ | | TMS320F28388D ~
ARM Hex Utility [Disabled] Connection: | Texas Instruments XDS100v2 USB Debug Verify... (applies to whole project)
Debug
Project Natures Manage the project's target- configuration automatically
Tool-chain
Compiler version: TIv18.123.LTS ~ More...
Output type: Executable
Output format: eabi (ELF) v
Device endianness: little ~
Linker command file: 2838x_RAM_Ink_cm_easyDSP.cmd ~ Browse...
Runtime support library: |<aut0matic> V| Browse...

\£) Show advanced settings Apply and Close Cancel

Section alignment when using Gen3 MCU

easyDSP uses TI's flash API to access onchip flashrom. Tl flash API of Gen.3 MCU (for example.

F2807x, F28001x, F28002x, F28003x, F28004x, F2837x, F2838x and F28Px) requires section

alignment on the address (min. 4 words boundary or recommended 8 words boundary) depending on

MCU. That is, the start address of the section should be either Ox*0, Ox*4, Ox*8 or Ox*C for C28x core

and either 0x*0 or 0x*8 for Arm Cortex -M4 (ex, F2838x CM).  As shown below linker command fi le
example from T, it is already applied as recommended value for default sections like .text but you
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need to do it yourself for your own section .

<linker command file excerpt of TMS320F28388 CPU1/CPU2>

SECTIONS
1
codestart : » BEGIN, ALIGN(3)
.text : »» FLASH1 | FLASH2 | FLASH3 | FLASH4, ALIGN(8)
.cinit : » FLASH4, ALIGN(S)
.switch : » FLASH1, ALIGN(S)
reset : » RESET, TYPE = DSECT /* not used,
.stack : » RAMML
#if defined( TI EABI )
.init_array : » FLASH1, ALIGN(3)
.bss : > RAMLSS
.bss:output : » RAMLS3
.bss:cio : ¥ RAMLSS
.data i > RAMLSS
. Sy smem i » RAMLSS
/* Initalized sections go in Flash */
.const : » FLASHS, ALIGN(3)
#else
.pinit : » FLASH1, ALIGN(8)
.ebss : > RAMLSS
. ESYSmEM : » RAMLSS
.cio i > RAMLSS
'* Initalized sections go in Flash */
.econst : >> FLASH4 | FLASHS, ALIGN(S8)
#endif

Linker option

It is recommended the entry point is set to the 'code_start' label (in Tl's

DSP28x_CodeStartBranch.asm with watch -dog disabled). This is done by linker option -e in the project
build options, thatis, -ecode_start . It prevents unintentional watch dog reset during c_int00 operation

which could happen in long size program where it takes long time to initialize many variables.

7.3.1.2 multi cores

Multi core MCU

Target MCUs are F28P65xD, F2827xD, F2838xS and F2838xD.

Predefined symbols

Predefined symbols such as CPU1, CPU2, CM and FLASH are referred in easyDSP source files when
multi -core MUC is used.
If target core is CPU2, CPU2 should be predefined. If target core is CM, CM should be predefined.

These symbols are usually predefined by CCS. But please check.

45



easyDSP help

&P Properties for 2838x0_cpul_DriverLib m] =
type filter text Predefined Symbols Grov §
Resource
General
v Build Configuration: | CPUT_FLASH [ Active ] ~ | Manage Configurations...
~ C2000 Compiler
Processer Options
Optimization . =
Include Options Pre-define NAME (--define, -D) E 5 8 F
Performance Advisor EJFELBAUS(']_I
Predefined Symbols cPUT
Advanced Options
C2000 Linker
C2000 Hex Utility [Disabled]
Debug
Project Natures

Using debugger

Don't use multi -core booting related functions (easyDSP_Boot_Sync) easyDSP is providing in case you
use debugger. Debugger  will load the memory of each core. please refer to #define USE_ DEBUGGER of
main.c in easyDSP source file folder.

easyDSP uses MCU resource for multi core Ram booting

Some MCU resource is used by easyDSP to implement CPU2/CM ram booting. Please check below table.
You should not use these resource before CPU2/CM booting (calling of easyDSP_Boot_Sync()
function) in your code. But you can use them after the booting.

F2838xS
MCU F2837xD F2838xD F28P65xD

IPC_FLAGO
IPC_FLAG5
IPC_FLAGO IPC_FLAG6 IPC_FLAGO

Resource used by easyDSP IPC_FLAG5 IPC_FLAG30 IPC_FLAG5

during ram booting CPU2 and CM

CPUL1 to CPU2 MSGRAM1
CPU1 to CM MSGRAM1

Flash booting location of F2838x and F28P65xD for CPU2 and CM

In the source file of easyDSP, the flash booting location is fixed :

For F2838xD CPU2 and CM, it  is setto sectorO.

For F28P65xD CPU2, it is set to bank 3.

In c ase you like to change its location, please modify below part in easyDSP_Boot_Sync() function in
the easyDSP source file.

F2838x BitField :
ezDSP_Device_bootCPU2(BOOTMODE_BOOT_TO_FLASH_SECTORO);
ezDSP_Device_bootCM(BOOTMODE_BOOT_TO_FLASH_SECTORO);

F2838x DriberLib :
Device_bootCPU2(BOOTMODE_BOOT_TO_FLASH_SECTORO0);
Device _bootCM(BOOTMODE_BOOT_TO_FLASH_SECTORO);
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F28P65xD BitField : ezDSP_Device_bootCPU2(BOOTMODE_BOOT_TO_FLASH_BANK3_SECTORO);

F28P65xD DriverLib : Device_bootCPU2(BOOTMODE_BOOT_TO_FLASH_BANK3_

SECTORO);

Restriction of memory use for RAM booting of F2838x and F28P65xD

RAM booting via SCI port for CPU2 and CM of F2838x and F28P65xD is not supported by Tl. easyDSP

uses workaround to boot CPU2 and CM via SCI. First, boot CPU1

via SCI with user program then boot

CPU2/CM with small agent program (not user program) via 'lPC message copy to RAM' boot mode.
Then this agent program downloads user program to CPU2 and CM via SCI. With this, there is some

restriction of memory usage to CPU2 and CM
reflect this to command file accordingly.

for this ag ent operation. Please check below table and

Restriction of memory usage in user program
when ram booting of F2838x

Restriction of memory usage in user progra
when ram booting of F28P65xD

CPU1
user program

no restriction

no restriction

CPU2 part of M1 RAM (0x400 - Ox7F7) can't be used

user programias initialized section

part of M1 RAM (0x400 - Ox5FF) can't
be used as initialized section

CM part of SO RAM (0x2000.0800
user prograrrfcan't be used as initialized section

- 0x2000.0FFF)

Change in

CPU2 RAM booting of F2837xD and F2838xD from
easyDSP source file version 11 HEW;

Before easyDSP source file version 11, for CPU2 ram booting of F2837xD and 2838xD, all the GSRAM

(Global Shared RAM) are allocated to CPU2

during CPU2 ram booting and then allocated to CPU1 after

ram booting in the easyDSP_SCIBootCPU2() function of easyDSP source file.
So, ram booting related code of CPU1 (.text section of easyDSP_SCIBootCPU2() function) should be
located to LSRAM (Local Shared RAM). And if required from CPU2 user program, CPU1 should allocate

GSRAM to CPU2 after CPU2 ram booting.

This way requires lots of restriction and caution and not any longer recommended.
In the source file version 11, GSRAM is allocated to neither CPU1 nor CPU2 in the

easyDSP_SCIBootCPU2() function.

Instead, in the CPUL program main.c, the required GSRAM is allocated to CPU2 before calling

easyDSP_SCIBootCPU2().
With this, no more restriction and caution needed.

Booting sequence and syncro

The flash booting is executed in a sequence of
between.

The RAM booting is executed in same sequence
easyDSP_Boot_Sync() is synchronized).
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Note that necessary memory should be allocated to CPU2 before CPUL1 is calling easyDSP_Boot_Sync().

Sync between cores

Case for RAM booting

CPU1 RAM entrance to | Allocation of necessary call easyDSP_Boot_Sync()

Booting main{) RAM to CPUZ {waiting for CPU2 booting)
CPU2 CPU2 Booting TS D call easyDSP_Boot_Sync()
main{)
= time
Case for flash booting
flash entrance to | Allocation of necessary call easyDSP_Boot_Sync() .
cpu1 Booting main() RAM and flash to CPUZ2 {commanding CPU2 booting) CPU1 running

entrance to call easy DSP_Boot_Sync()

CPU2 CPU2 Booting CPU2 running

main{) (no action) '
» Dime

Booting sequence and syncronization of F2838x
The flash booting is executed in a sequence of CPU1, CPU2 and CM without any synchronization
between.
The RAM booting is executed in same sequence with synchronization between (i.e. the end of
easyDSP_Boot_Sync() is synchronized).
Note that necessary memory should be allocated to CPU2 and CM before CPUL1 is calling

easyDSP_Boot_Sync().

Sync between cores

Case for RAM booting
CPU1 RAM entrance to | Allocation of necessary easyDSP_Boot_Sync()
Booting main{) RAM to CPUZ {waiting for CPUZ and CM booting)

- entrance to easyDSP_Boot_Sync()

cpuz CRUAEootng main{) {waiting for CM booting)
: entrance to
CM Bootin 2 easyDSP_Boot_Sync
cM g e yDSP_Boot_Syne() time

Case for flash booting

CPU1 Flash entrance to | Allocation of necessary easyDSP_Boot_Sync()
Booting main{) RAM and flash to CPUZ (commanding CPU2 and CM booting)
- entrance to | easyDSP_Boot_Sync()
CPUZ2 CPU2 Booting e s i)
- entrance to | easyDSP_Boot_Sync()
cM EillHoctng main{)} {no action) time

F2838x CPU2 and CM clock

When CPUL1 boots CPU2 and CM, CPUL1 set their clock frequency to 200MHz and 125MHz respectively. If
you like to change them, you should modify the related source file by yourself.

When out file has been changed

The output file  (*.out) is changed whe never the user program is compiled. When you download the

new output file by either RAM booting or flash programming in the easyDSP project connected to CPUL,
the easyDSP project connected to another cores should be updated by new output file too.

In case easyDSP for multi cores are all connected to the same PC, this process is done automatically,

meaning easyDSP project for CPU1 asks easyDSP project for CPU2 to load new output file.

In case they are open in different PC, you have to load new output file fo r another cores manually, by
clicking 'MCU > Reload *.out' menu.

7.3.1.3 using BitField

SCI ISR (Interrupt Service Routine)
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easyDSP uses an SCI interrupt to communicate with TMS320F28x. Therefore, the user program should
include SCI ISR (Interrupt Service Routine) code which easyDSP provides. It depends on TMS320F28x
type.
You can find these source files at the folder of easyDSP installation 'source \ C28x \BitField'.
note) For F2838x CM, DriverLib based source file should be used.

C28x series SCI ISR file s

F28001x
F28002x
F28003x
F28004x
F2807x
F2837x
F2838xS CPU1
F2838xD CPU1
F2838xD CPU2
F28P55x
F28P65x

easy28x_bitfield_v11.2.c
easy28x_bitfield _v11.2.h

C2834x
F2823x/2833x
F2802x/F2802x0
F2803x
F2805x
F2806x
F280x
F281x
F28044

easy28x _gen2 _bitfield_ v 9.4 .c
easy28x_ gen2 _bitfield v 9.4 .h

Name and its role of key functions in ISR code is

easyDSP_SCI_Init() : Initializes SCI

easy RXINT_ISR() : ISR for RX_INT

easy TXINT_ISR() : ISR for TX_INT

easyDSP_SPI_Flashrom_Init() : for external SPI flashrom boo  ting of C2834x
easyDSP_Boot_Sync() : multi -core MCU (F2837xD, F2838xS, F2838xD) boot and synchronization

You SHOULD change some #define variables in the header file (not source file) accordingly to your
target system .

For example, below selection is targeting for F2807x + CPUCLK 150MHz + LSPCLK = CPUCLK/4 +
easyDSP communication @ 115200 bps.

#define F28P65xS 0
#define F28P65xD_CPU1 0
#define F28P65xD_CPU1_CPU2 0

#define F28002x 0
#define F28003x 0
#define F28004x 0
#define F2807x 0
#define F2837xS 0

#define F2837xD_CPU1 0
#define F2837xD_CPU1_CPU2 0
#define F2838xS_CPU1 0
#define F2838xS_CPU1_CM 0
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#define F2838xD_CPUL1 0
#define F2838xD_CPU1_CPU2 0
#define F2838xD_CPU1_CM 0
#define F2838xD_CPU1_CPU2_CM 1
#define CPU_CLK 150000000L
#define LSP_CLK (CPU_CLK/4)
#define BAUDRATE 115200L

Please note that in case of MotorWare E , LSP_CLK should be same to CLK_CLK.
All variables in the | SR have prefix 6ezDSP_56. Pl ease dol
operation.

Interrupt Nesting

Interrupts are automatically disabled when an interrupt service routine begins. In other words, once

easyDSP ISR has been executed, your higher priority ISR can't be executed until easyDSP ISR has
been completed.
easyDSP source file provides buit -in interrupt nesting function assuming easyDSP SCI ISR has the

lowest priority.
For further information about interrupt nesting, please check
http://processors.wiki.ti.com/index.php/Interrupt Nesting_on_C28x

Run easyDP ISR fast on the flash

To run easyDSP ISR fast and stable when system is running on the flash, please use #pragma in the
top -most part of easyDSP sou  rce file. Please refer to Tl application note for 'ramfuncs' or ".Tl.ramfunc'
section operation.

in the part of header file easy28x bitfield.h
#if (F2823x || F2833x || C2834x)
#pragma CODE_SECTION(easy_RXINT_ISR, "ramfuncs");

#else

#pragma CODE_SECTION(easy_RXINT_ISR, ".Tl.ramfunc");

#endif

NOTE) ".Tl.ramfunc" is used instead of "ramfuncs" in case the latest MCU (ex, 2837x, 2807x, 28004x)

is used with the latest T Support Library version (and compiler). Please check the file "F28x_SysCtrl.c"

to underst and which one is proper.

NOTE) Especially when your program runs on the flash and program/erase the flash at the same time
with Tl flash API, ISR of easyDSP should run on the ram, not on the flash. Any ISR routines that are
executed during flash API function call must completely reside outside of the flash and must not expect
to read data from the flash.

Single core programming

easyDSP requires appropriate interrupt settings to communicate with MCU. Below box shows its

example. At first, please set up th e other interrupts except SCI. Then, call easyDSP_SCI_Init(). In the

call to the functions, related registers are set up for SCI communication and interrupts. Also please
check main_gen2.c or main_gen3.c example file in the source/C28x/bitfield folder.
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# include " easy28x_bitfield v11.2.h" or....
# include " easy28x_gen2_bitfield_v9.4.h" or....
main(void) {

/I below function should be called after other interrupts settings and before while(1)
easyDSP_SCI_Init();

while(1) {
}

C28 34x programming for external SPI flash

Since 2834x doesn't have internal flash, easyDSP supports external flashs with SPI interface. They are
AT25DF021(2M bit), AT25DF041(4M bit), AT26DF081(8M bit), AT25DF321(32M bit), M25P20(2M bit),
M25P40(4M bit), M25P80(8M bit), M25P16(16M bit), M25P32(32M bit) manufactured by ATMEL or
Numonyx. SPI - A port setting is necessary for this.

Also please check main_gen2.c example file in the source/C28x/bitfield folder.

#include " easy28x_gen2_bitfield_v9.4.h "

main(void) {

/I SCI port setting for easyDSP

easyDSP_SCI_Init();

/ISPI -A port setting for external flash
easyDSP_SPI_Flashrom_Init();

while(1) {
}
}

F2837xD, F28P65xD, F2838xD multi core programming

The use of header file and easyDSP_SCI_Init () function is same to that of single core  MCU.
In addtion, easyDSP_Boot_Sync() function is required to boot and synchronize CPU2 and CM.

This function should be called in all cores (CPU1, CPU2 and CM) program.

Pease check main_gen3.c  example fi le in the source/C28x/bitfield folder.

#include "easy28x_bitfield_v11.2.h"
main(void) {

InitSysCtrl();

/[ if CPU1 program, allocate the necessary sharable memory to CPU2 and CM
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/I before easyDSP_Boot_Sync() is called

/I call this after sharable memory allocation and before easyDSP_SCI_Init ()
easyDSP_Boot_Sync();

easyDSP_SCI_Init();

while(1) {
}

7.3.1.4 using DriverLib

ISR (Interrupt Service Routine) for SCI

easyDSP uses an SCI interrupt to communica te with TMS320F28x. Therefore, the user program should
include SCI ISR (Interrupt Service Routine) code which easyDSP provides.
You can find these source files at the folder of easyDSP installation 'source \ C28x \ DriverLib'.
C28x series SCI ISR files
F28001x
F28002x
F28003x
F28004x
F2807x easy28x_DriverLib_  vi12.c
F2837x easy28x_DriverLib_  v12.h
F2838x CPU1 and CPU2
F28P55x
F28P65x
F2838x CM easy28x_cm_DriverLib_  v10.1 .c

easy28x_cm_DriverLib_  v10.1 .h

Name and its role of key functions in ISR co de is

easyDSP_SCI_Init() : Initializes SCI

easyDSP_UART_Init() : Initializes UART of TMS320F2838x CM

easy RXINT_ISR() : ISR for RX_INT

easyDSP_Boot_Sync(void) : Multi core MCU (F2837xD, F2838xS and 2838xD) booting and
synchronization

You SHOULD change some #define variables in the early part of the source accordingly to your
target system. For example, below selection is targeting for F2807x + easyDSP communication @
115200 bps.

#define F28002x
#define F28003x
#d efine F28004x
#define F2807x
#define F28P65xS
#define F28P65xD_CPU1 0

O b, O OO
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#define F28P65xD_CPU1_CPU2 0

#define F2837xS 0
#define F2837xD_CPUL1 0
#define F2837xD_CPU1_CPU2 0
#define F2838xD_CPU1 0
#define F2838xD_CPU1_CM 0
#define BAUDRATE 115200L

Please note that DEVICE_LSPCLK_FREQ constant in device.h file should be matching to your
system since SCI baudrate setting of easy DSP is based on that.

All wvariables in the | SR have prefix 6ezDSP_ 0
easyDSP operation.

Interrupt Nesting

Interrupts are automatically disabled when an interrupt service routine begins. In other words, once
easyDSP ISR has been executed, your higher priority ISR can't be executed until easyDSP ISR has
been completed.

easyDSP source file provides buit -in interrupt nesting function assuming easyDSP SCI ISR
lowest priority.

For further informati  on about interrupt nesting, please check
http://processors.wiki.ti.com/index.php/Interrupt_Nesting_on_C28x

Run easyDP ISR fast and stable on the flash

To run easyDSP ISR fast and stable when system is running on the flash, please use #pragma in the
easyDSP header file. Please refer to Tl application note for ".Tl.ramfunc' section operation.

inthe header file, easy28x_driverlib.h
#pragma CODE_SECTION(easy_RXINT_ISR, "ramfunc");

NOTE) Especially when your program runs on the flash and program/erase the flash at the same time
with Tl flash API, ISR of easyDSP should run on the ram, not on the flash. Any ISR routines that are
executed during flash API function call must completely reside outside of the flash and must not expect
to read data from the flash.

Single core MCU programming

easyDSP requires appropriate interrupt settings to communicate with MCU. Below box shows its

example. At first, please set up the other i nterrupts except SCI. Then, call easyDSP_SCI_lInit(). In the

call to the functions, related registers are set up for SCI communication and interrupts. Also please
check main.c example file in the source/C28x/driverlib folder.

# include "easy28x_DriverLib v12.h"
main(void) {
Device_init();

/I below function should be called after other interrupts settings
easyDSP_SCI_Init();

while(1) {
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Multi core programming for CPU1 and CPU2 : F28P65xD, F2837xD,
F2838xS and F2838xD

The use of header file and easyDSP_SCI_Init () function is same to that of single core  MCU.
In addtion, easyDSP_Boot_Sync() function is required to boot and synchronize CPU2.
This function should be called in both CPU1 and CPU2 program. Pease check main.c example file in the

source/C28x/DriverLib folder.

# include " easy28x_DriverLib_v12.h"
main(void) {

Device_init();

/Il called after Device_init() and before easyDSP_SCI_Init()
easyDSP_Boot_Sync();

easyDSP_SCI_Init();

while(1) {
}

Multi core programming for F2838x CM

The use of header file and easyDSP_UART Init () functionis similar to that of  single core MCUs.
In addtion, easyDSP_Boot_Sync() function is required to boot and synchronize CM.
Pease check main_cm.c example file in the source/C28x/DriverLib folder.

# include "easy28x_cm_DriverLib_v10.1'h
main(void) {

CM_init();

/I called after CM_init() and before easyDSP_UART _Init()
easyDSP_Boot_Sync();

easyDSP_UART _Init();

while(1) {
}

7.31.5 F2837xD and F28P65xD usage

How to connect easyDSP

We need two easyDSP pods and two easyDSP programs and connect them properly to each CPU1 and
CPU2 for proper communication. easyDSP program can be executed with multiple instances with its

program title like easyDSP, easyDSP(2).
Careful procedure should be taken to connect first easyDSP program (titled easyDSP) to CPUL and then
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second easyDSP program (titled easyDSP(2)) to CPU2.

First, you connect single easyDSP pod to PC and then to SCI -A port of CPUL. Run easyDSP program
and open the project for CPUL. Then the easyDSP program and its project is connected to CPU1.
Then connect another easyDSP pod to PC and then to SCI -B port of CPU2. Run another easyDSP

program and open the project for CPU2.

NOTE ) RAM booting and flash rom operation is possible for both CPU1 and CPU2 even with single
easyDSP pod and single easyDSP program. But in this case, the communication after booting with

CPU2 is not supported.

NOTE ) Please use the single PC to connect easyDSP for both CPU1 and CPU2. This enables the
communication between two easyDSP programs and some mutual activities.

easyDSP L | USE | o | easyD5P | .| SCI-A for
Program 1 il 1 Port1 [ hl Pod 1 il = CPU1
dual core MCU
(CPU1 and CPUZ)
easyDSP o | USE | o | easyDSP | .| SCI-B for
Program 2 - " Port2 [ h Pod 2 - = CPUZ

Project creation

easyDSP project for CPUL requires two output files, one for CPU1 and another for CPU2. If you don't
specify the output file for CPU2, then you can not boot CPU2. And the communication with easyDSP is
fixed to CPUL.

easyDSP project for CPU2 requires the output file for CPU2 only. It should be same to the out file for
CPU2 used in the easyDSP project for CPUL.

<easyDSP program 1>
Project Settings *

l Hardware ] Miscellaneous ]

Vendor T -
Series | TMS320F2837D CPU1 _=| Debugging mode! (oniy for T1 28¢) [dwad =
Part number | TM3320F283770 CPUIT |
Output File(s) Communication

with easyD5SP

CPLN C:tempepul.out vl
CPU2 C:Mtemp Wcpu2 out E
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<easyDSP program 2>

Project Settings *

Hardware ] Miscellaneous ]

MCU

Vendor T -
Series | TMS320F2837¢D CPU2 _+| Debugging model {orly for TI 28) |dwarf
Part number | TM5320F28377D CPUZ =

Output File(s)

CPL2 C:temp Wepu2.out

0K | Cancel

RAM booting and flash programming

RAM booting, flash programming and MCU reset for CPU1 and CPU2 are done by CPUL, accordingly

done by easyDSP program connected to CPUL. The only thing that CPU2 does is verifying RAM booting
of CPU2. Please check below table for the details.

If easyDSP for CPUL1 and CPU2  are connected to the single PC, easyDSP for CPU2 pauses its

communication when CPUL is either RAM booting or flash programming.

operation easyDSP program 1 easyDSP program 2
CPU1, CPU2 RAM booting supported Not supported
Verifying CPU1, CPU2 RAM booting supported only for CPU1 supported only for CPU2
CPU1, CPU2 flashrom operation supported Not supported
CPU reset supported Not supported

7.3.1.6 F2838x usage

How to connect easyDSP

We need three easyDSP pods and three easyDSP programs and connect them properly to each CPU1,
CPU2 and CM. easyDSP program can be executed with multiple instances with its program title like
easyDSP, easyDSP(2) and easyDSP(3).

Careful procedure s hould be taken to connect first easyDSP program (titled easyDSP) to CPU1 and then
second easyDSP program (titled easyDSP(2)) to CPU2 and so on.

First, you connect single easyDSP pod to PC and then to SCI -A port of CPUL. Run easyDSP program
and open the project for CPUL. Then the easyDSP program and its project is connected to CPU1.

Then connect another easyDSP pod to PC and then to SCI -B port of CPU2. Run another easyDSP
program and open the project for CPU2.

Likewise, also for CM.

NOTE ) RAM booting and  flash rom operation is possible for CPU1, CPU2 and CM even with single
easyDSP pod and single easyDSP program connected to CPUL.
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But in this case, the communication after booting with CPU2 and CM is not supported.
NOTE ) Please use the single PC to connect easyDSP for all CPU1, CPU2 and CM. This enables the
communication between easyDSP programs and some mutual activities.
TMS320F2838xD

easyDSP | use [ .| easyDSP | | SCI-Afor

Program 1 [ =1 Port 1 [T o Pod 1 o ] PLUL

easyDsP » | use [ _ | easyDsP | _ | SCI-Bfor

Program2 [+ | Port 2 [ ™ Podz [ M rwe

easyDSP | use | .| easyDsP | | UART for

Program 3 - | Port 3 [ o Pod 3 - ~] M

Project creation

easyDSP project for CPU1 requires max. three out files, one for CPU1, the other for CPU2 and finally

last one for CM. If you don't use CPU2 or CM, please don't specify the out file of them. The

communication with easyDSP is fixed to CPUL.

easyDSP project for CPU2 or CM requires the out file for CPU2 or CM only. It should be same out file to
ones used inthe easyDSP project for CPUL.

<easyDSP program 1>
Project Settings >

| Hardware I Miscellaneous I

Wendor Tl -
Series | TMS320F2838xD CPU1 |
Part number | TMS320F28388D CPU1 |
e wheomDSF

CPLN | F::Wterancpulout ¥
CPU2 | C:¥temp#cpu2 out -
CPU3 (CM) | C:Atemp cpu3.out r
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Project Settings

Hardware ] Miscellaneous ]

MCU

Vendor T -

|TM532DF2838ND CPUZ

Series

Part number |TM532DF2SESBD CPLZ2

Output File(s)

CPL2 C:temp Wepu2.out

=
=

<easyDSP program 3>

Project Settings

: l Hardware ] Miscellaneous l

MCU

Vendor Tl -

Series | TMS320F2838xD CM

Part number |TM532DFEBEEBD CM

Output File(s)

CPL3 (CM) C:Wtemp Wepud out

Led L

o]

Cancel

RAM Booting and flash rom programming

RAM booting and flash programming for CPU1, CPU2 and CM are all done by CPU1, accordingly done by

easyDSP program connected
check below table for the details.
If easyDSP for CPU1, CPU2

CM pause their communication when CPUL1 is either RAM booting or flash programming.

to CPUL. The verification of RAM booting can be done by each CPU. Please

and CM are connected to the single PC, easyDSP for CPU2 and

CPU1, CPU2,CM flashrom

operation easyDSP program 1 easyDSP program 2 easyDSP program 3
CPU1, CPU2,CM RAM booting Supported Not supported Not supported
Verifying CPU1, CPU2,CM RAM Supported only for Supported only for Supported only  for
booting CPU1 CPU2 CPU2
Supported Not supported Not supported
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operation

CPU reset Supported Not supported Not supported

7.3.2 C28x board setting
7.3.2.1 F28P65x

In this page, factory default is assummed. If you change User OTP (BOOTPIN_CONFIG, BOOTDEF), you
should modify the configuration accordingly.

MCU check below two pins  at the reset to decide the booting mode.

GPI072 GPIO84
Boot Mode
(Defaultbootmode selecpin 1) (Defaultbootmode selecpin 0)

Parallel 10 0 0

SCI / Wait Boot 0 1

CAN 1 0

Flash/ USB 1 1

Since easyDSP uses two kinds boot modes, SCI boot mode (RAM boot) and flash boot mode. Below

connection is recommended between easyDSP and MCU.

vDDIO VDDIO VDDIO

20k 20k 20k
easyDSP for CPU1 § § § TMS320F 28P88x

vopio i _
L——j@ 2 1 3 7 SCIRXDA (GFIO13)
—— 4 ol &= TeTeli SCITXDA (GPION2)
*—g°¢ : P3 — GRIOT2
w— s T ’-__‘, RESET GPIOE4
—9 10 g p= XRS
= READER 512
easyDSP for CPU2 VSS
vgoio ) e =
L——j@ 2 1 Pa RO CIRXDE (GFIOET)
—=< 4 3 Pt SCITXDS (GPIOB88)
e P
gl Ipe
= AEADER 512
The easyDSP connected to CPU1 should use SCI -A (GPIO13 and 12 fixed).
In case of dual cores MCU (for example, F28P65xD), 2nd easyDSP is required to connect CPU2 via SCI -
B. In the easyDSP source file (easy28x_DriverLib.c or easy28x_bitfield.c) , GPIO 86 and 87 is used for
SCI-B. If another GPIO port is required for SCI - B, please change the hardware connection and modify
the easyDSP source file (in the function of easyDSP_SCI_Init) accordingly by yourself.

For other considerations,

- power pin (#4) of easyDSP 5x2 header should be connected to 3.3V

- TX/RX pins are directly connected to MCU pins

- In case there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
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/RESET signal to MCU /XRS within 0.5sec.

- In case you insert buffer IC between easyDSP header and MCU, place buffer IC direct ly to easyDSP
header so that all resistors can be connected to directly MCU

- IRESET pin is connected to reset generation circuit of MCU board (Time duration of /RESET pin is
around 500msec)

- In case you use pull  -up resistor to each pin, the value of pull -up resistor should be higher than a few
kilo ohm since there is 100n series resistor inside

- Please use appropriate filter circuit to your reset generation circuit to prevent unintentional reset
generation.
- Referto _here for BOOT pin operation mode.

7.3.2.2 F2838x

Defino series TMS320F2838xD check below two pins at the reset to decide the booting mode.
GPIO72 GPI084

Boot Mode

(Defaultbootmode selecpin 1) (Defaultbootmode selecpin 0)
Parallel 1O 0 0
SCI / Wait Boot 0 1
CAN 1 0
Flash/ USB 1 1
Since easyDSP uses two kinds boot modes, SCI boot mode (RAM boot) and flash boot mode. Below

connection is recommended between easyDSP and MCU.

Note 1) GPI0O28/29 should be used for SCIA

Note 2) factory default is assummed. Otherwise, the user should modify the configuration
accordingly.
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3.3V 3.3V
20K 20K
easyDSP for CPU1 % é
3.3V TMS320F2838x
¢ - - RX
T i 12 1 ; TX SCIA-RX (GPI028)
55 4 3 Ps JBO0T SCIA-TX (GPIO29)
“eYE  SpT GPI072
> : 7 Pg—> GPI084
10 3o g b RESET GPIC
— HEADER 5X2
easyDSP for CPU2
33 RX(CP
o X(CPU2)
] 2o 2 R SCIB-RX (GPIO15)
6: .f, 3 ?5 . SCIB-TX (GP1014)
84 ThL
104 49 9 p2—x
_— HEADER 5X2
easyDSP for CM
3.3V o
T 21 2 1 P31 aL s, UARTA-RX (GPIO85)
5] 4 3 P2 UARTA-TX (GPIO84)
o B 5 fprs—x
e84 o z bl
10 a9 O
<1 10 g =
= HEADER 5X2
You need to use three easyDSP pods to communicate with CPU1, CPU2 and CM all.
The easyDSP connected to CPU1 should use SCI -A (GPIO28 and 29 fixed).
The easyDSP connected to CPU2 can use either SCI -B, SCI -C or SCI -D but easyDSP recommends to

use SCI -B as default in its source file.

The easyDSP connected to CM should use UART. easyDSP uses GPI084/85 in its source file.

In case you uses another GPIO pins fo r CPU2 and CM, the hardware connection and easyDSP source
file (easyDSP_SCI_Init function in the file of easy28x_DriverLib.cor  easy28x_bitfield.c) should be
modified accordingly by yourself.

- Factory default setting is assumed (Don't change it)
- Power pin (#4) of easyDSP 5x2 header should be connected to 3.3V
TX/RX pins are directly connected to MCU pins
- In case there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
/RESET signal to MCU /XRS within 0.5sec.
- In case y ou insert buffer IC between easyDSP header and MCU, place buffer IC directly to easyDSP
header so that all resistors can be connected to directly MCU
- IRESET pin is connected to reset generation circuit of MCU board
(Time duration of /RESET pin is around 500msec)
- In case you use pull  -up resistor to each pin, the value of pull -up resistor should be higher than a few
kilo ohm since there is 100n series resistor inside easy
- Referto _here for BOOT pin operation mode.

Please be careful when you use your own pull -up or pull -down resistor on the easyDSP signal pins.
Please use appropriate filter circuit to your reset generation circuit to prevent unintentional reset
generation.
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7.3.2.3 F2837xS/2807x

Both piccolo series TMS32 0F2807x and defino series TMS320F2837xS check below three pins at the
reset to decide the booting mode.

MODE GPIO72 |GPIO84 /TRST | Boot mode

Mode EMU X X 1 Emulation Boot

Mode O 0 0 0 Parallel /0

Mode 1 0 1 0 SCI (RAM boot)

Mode 2 1 0 0 Wait Boot Mode

Mode 3 1 1 0 Get Mode (factory default = boot to flash)

easyDSP uses two kinds boot mode. SCI boot mode for RAM booting, GetMode boot mode for flash rom
booting.
Below connection is recommended between easyDSP and MCU.

TMSI20F280Tx

3.3V
s 2 X 3
L 9 2 ra ™ SCIRXDA (GFIOE5

-4 E =T SCITXDA (GFOE4)

X—a~ © 5 P3 GPIOT2

‘—.3‘ 8 TFPE— jmeer

o 1 g 2 —= KRS

HEADER 2X2

f%’w‘r TRST

- 2.2k

- Factory defa ult setting is assumed
- power pin (#4) of easyDSP 5x2 header should be connected to 3.3V
- connect SCIRXDA = GPI0O85, SCITXDA = GPIO84
- In case there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
/RESET signal to MCU /XRS  within 0.5sec
- TX/RX pins are directly connected to MCU pins
- In case you insert buffer IC between easyDSP header and MCU, place buffer IC directly to easyDSP
header so that all resistors can be connected to directly MCU
- IRESET pin is connected to res et generation circuit of MCU board
(Time duration of /RESET pin is around 500msec)
- In case you use pull  -up resistor to each pin, the value of pull - up resistor should be higher than a few
kilo ohm since there is 100n series resistor inside easy
- Referto _here for BOOT pin operation mode.

Please be careful when you use your own pull -up or pull -down resistor on the easyDSP signal pins.

Please use appropriate filter circuit to your reset generation circuit to p revent unintentional reset
generation.

7.3.2.4 F2837xD

Defino series TMS320F2837xD check below three pins at the reset to decide the booting mode.
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MODE GPIO72 GPIO84 /TRST Boot mode

Mode EMU X X 1 Emulation Boot

Mode O 0 0 0 Parallel /0

Mode 1 0 1 0 SCI (RAM boot)

Mode 2 1 0 0 Wait Boot Mode

Mode 3 1 1 0 Get Mode (factory default = boot to flash)

easyDSP uses two kinds boot mode. SCI boot mode for RAM booting, GetMode boot mode for flash rom

booting.
Below connection is recommended between easyDSP and MCU.
Note that GPI1084/85 should be used for SCIA. Please check 'How to use different port ?' session in

case external memory interface is necessary.

YOOI vDDIo VDDIO
[+] o ]

g 0k g 20k § 20k

easyDSF for CRU? THE320F2837D
VDDIO i

—9d2 1 pr—TT SCIRXDA (GFIDES)
—94 3 pPr—TamT SCITXDA (3FI0E4)

#—gole  Ep3 GFICTZ

*10J)8  IPg " meseT
S ) A /RS

= R
= HEADER 262 J—
2.2k

exsyDSEP for CPUZ

VDDID =
2 ] RNCFUZ) - _

i< 3 TRCPUY) SCIRXDE [GFICET)

54 3E SCITADE (GPI08E)
}ﬁ-& g 5 —
}(—__:IC' z 7 fre—
9w 8 pt—x

= HEADER 512

You need to use two easyDSP pods to communicate with both CPU1 and CPU2.

one easyDSP connected to CPU1 should use SCI -A (GP1084/85 fixed).

The other easyDSP connected to CPU2 can use either SCI -B, SCI -C or SCI -D but easyDSP recommends
to use SCI -B GPIO 87/86 as default in its source file (easy28x_DriverLib.c or easy28x_bitfield.c) .

If another GPIO port is required in your system, please change the hardware connection and modify

the easyDSP source file (in the function of easyDSP_SCI_Init) accordingly by yourself.

Factory default setting is assumed (Don't change it)
power pin (#4) of easyDSP 5x2 header should be connected to 3.3V
TX/RX pins are directly connected to MCU pins
- Incase there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
/RESET signal to MCU /XRS within 0.5sec
- In case you inser t buffer IC between easyDSP header and MCU, place buffer IC directly to easyDSP
header so that all resistors can be connected to directly MCU
- IRESET pin is connected to reset generation circuit of MCU board
(Time duration of /RESET pin is around 500m sec)
- In case you use pull  -up resistor to each pin, the value of pull - up resistor should be higher than a few
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kilo ohm since there is 100n series resistor inside easy

- Referto _here for BOOT pin operation mode.

Please be careful when you use your own pull -up or pull -down resistor on the easyDSP signal pins.
Please use appropriate filter circuit to your reset generation circuit to prevent unintentional reset
generation.

7.3.2.5 F28E/F28P55x/F28001x/28002x/28003x/28004x

Under factory default (OTP_BOOTPIN_CONFIG_KEY != 0x5A) and no emulator connected, MCU checks
below two pins  at reset to determine the booting mode.

MODE GPIO24 | GPIO32 Boot mode
Mode 1 0 1 SCI / Wait (RAM boot)
Mode 3 1 1 Flash (USB)

easy DSP uses two kinds boot mode, SCI boot mode for RAM booting, Flash boot mode for flash rom
booting.
Therefore, below connection is recommended between easyDSP and MCU.

TMS320F280015x
VDDIO VDDIO VDDIO  TMS320F280013x
0 3 . TMS320F28002x
TMS320F28003x
TMS320F28004x
<2 20k <= 20k < 20k  TMS320F28P55x
= = = F28E
VDDIO
{ 2. 1 RX
L—‘lg 2 105 = SCIRXDA (GPIO28)
— 4 3 P; BOOT SCITXDA (GPI029)
*—29 6 5 03 GPI024
10 8 7T P9 7" |RESET GPIO32
010 9p IXRS
= HEADER 5X2
B

Factory default setting is assumed

power pin (#4) of easyDSP 5x2 header should be connected to 3.3V

SCIA_RX = GPI0O28, SCIA_TX = GP1029

- In case there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
/RESET signal to MCU /XRS within 0.5sec

- TX/RX pins are directly connected to MCU pins

- /IRESET pin is connected to reset generation circuit of MCU board (Time duration of /RESET pin is

around 500msec)

- In case you use pull  -up resistor to each pin, the value of pull - up resistor should be higher than a few

kilo ohm since there is 100n series resistor inside easy

- Referto _here for BOOT pin operation mode.

Please be careful when you use your own pull -up or pull -down resistor on the easyDSP signal pins.
Please use appropriate filter circuit to your reset genera tion circuit to prevent unintentional reset
generation.
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7.3.2.6 F2823x/2833x

Boot mode of TMS320F2823x/2833x at reset is decided based on the pin status of four pins.

GPIOS7 GPIOS6 GPIOS5 GPIO84
MODE "y a15  xAl4  XALZ  XAL2 Boot mode

Jump to Flash

SCI-A boot (RAM boot)

SPI-A boot

I12C - A boot

eCAN-A boot

McBSP-A boot

Jump to XINTF x16

Jump to XINTF x32

Jump to OTP

Parallel GPIO 1/O boot

Parallel XINTF boot

Jump to SARAM

Branch to check boot mode

Branch to Flash, skip ADC calibration
Branch to SARAM, skip ADC calibration
Branch to SCI, skip ADC calibration

olr | N w| auo|lo|~N|lolo|>lomlololm|n
o olo o o|loo|lor kPR Rl RlELH R
o olo o r|lr Rl o olo ol kRrlkLr|l R
ol o|lr r o|lor|lr o o|lr rRlo oLl R
o r|lor o|lr o|lrlor o rlor olr

easyDSP activates both /BOOT and /RESET pins low for RAM booting. It activates only /RESET pin low
for the menu 'DSP>Reset DSP'.

An easyDSP uses either 6JumjA tbowmoFElba blyd smddeée ngr GFPS$ ©I8 4
other three pins are fixed to 1. Therefore bel ow circuit configuration is recommended.
VDDIO
; 20k TMS320F2823x
TMS320F2833x
VDDIO
2 1 RX
272 1P T SCIRXDA (GPIO28)
4 3 SCITXDA (GPI029)
g . : ? /BOOT
0 8 7 Pg " JRESET
T3 10 9 IXRS
— HEADER 5X2 20k
VDDIO A GPIO84
AN GPIO85
AAN GPIO86
AN GPIO87
VSS
L]

- power pin (#4) of easyDSP 5x2 header should be connected to 3.3V
- TX/RX pins are directly connected to MCU pins
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- In case there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
/RESET signal to MCU /XRS within 0.5sec
- In case you insert buffer IC between easyDSP header and MCU, place buffer IC directly to easyDSP
header so that all resistors can be connected to directly MCU

- IRESET pin is connected to reset generation circuit of M CU board
(Time duration of /Reset pin is around 500msec)
- In case you use pull  -up resistor to each pin, the value of pull -up resistor should be higher than a few
kilo ohm since there is 100n series resistor inside easy

- Referto _here for BOOT pin operation mode.

Please be careful when you use your own pull -up or pull -down resistor on the easyDSP signal pins.
Please use appropriate filter circuit to your reset generation circuit to prevent unintentional reset
generation.

7.3.2.7 C2834x

TMS320C2834x checks below four pins at the reset to decide the booting mode.

GPIO87 GPIOS6 GPIOS5 GPIOS4 .
MODE |, \15 | xal4 | xA13 | xa1z |Booting mode

E 1 1 1 0 SCI-A boot (for RAM booting)

D 1 1 0 1 SPI-A boot (for flashrom booting)

easyDSP activates both /BOOT and /RESET pins low for RAM booting. And it activates only /RESET pin
low for the menu 'DSP>Reset DSP'. So please connect easyDSP as below so that easyDSP can select
appropriate RAM booting mode (SCI -A).

Blue box of above table is the recommendation for flashrom booting. Hardware preparation is your task.

TMSI20C2834x

GPIO2&/SCIRXDA
GPIOZHECITXDA

RS

GPIO24
GPIO8S
GPIO2E
GPIOET

3.3V 3.3V

o= [
=0 HOLD
WE SCK GFIC1E
GND sl = GRIC1E
= 5P| Flashrom

on|cu|=alea

S L L B

GFIOTT
GFIO13

(SCl -Aboot @ RAM booting. SPI -A boot @ flashrom booting )

And please note belows .

- SPI-Ais used for easyDSP. You can't use SPI - A for your purpose.

- power pin (#4) of easyDSP 5x2 header should be connected to 3.3V

- TX/RX pins are directly connected to MCU pins

- In case there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
/RESET signal to MCU /XRS within 0.5sec

- In case you inse rt buffer IC between easyDSP header and MCU, place buffer IC directly to easyDSP
header so that all resistors can be connected to directly MCU
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- IRESET pin is connected to reset generation circuit of MCU board

(Time duration of /RESET pin is around 500 msec)
- In case you use pull  -up resistor to each pin, the value of pull -up resistor should be higher than a few
kilo ohm since there is 100n series resistor inside easy
- Referto _here for BOOT pin operation mode

Please be careful when you use your own pull -up or pull -down resistor on the easyDSP signal pins.
Please use appropriate filter circuit to your reset generation circuit to prevent unintentional reset
generation.

Caution !!

When you select menu 'MCU™>'Reset MCU', only /RESET pin is activated low. /BOOT is still high at that
time.

Therefore don't use this menu if you are not ready to use SPI -A boot mode.

7.3.2.8 F2802x/2802x0/2803x/2805x/2806x

Piccolo series TMS320F2802x/2802x0/2803x/2805x/2806x checks b elow three pins at the reset to
decide the booting mode.

GPIO37 GPIO34
MODE DO CMP20UT /TRST | Boot mode

Mode EMU X X 1 Emulation Boot
Mode O 0 0 0 Parallel 1/0
Mode 1 0 1 0 SCI (RAM boot)
Mode 2 1 0 0 Wait

Mode 3 1 1 0 GetMode

easyDSP uses two kinds boot mode. SCI boot mode for RAM booting, GetMode boot mode for flashrom
booting.
In case there is no emulator connected (that is /TRST=0), fix GIOP34 to '1' and connect /BOOT pin to
GPIO37 as shown below connection.
cf) In case there is emu  lator connected, boot mode is decided based on the memory value at the
specific address. Please refer to the Tl manual for the details.

TS0 38000

TMEI20F2803x
TMEI20F2808x

) TMSIZ0F2808x
YCC s - i
12 1Py Ed SCIRXDA (GPI028)
=1 4 3 PE =EaT] SCITXDA (GPICZ3)
g e 5 PF —
5 & T Pg—* peseT
10 ] XRS5

TRST

S 20k
GRIO3T
GPIC34

- power pin (#4) of easyDSP 5x2 header should be connected to 3.3V
- connect SCIRXDA = GPIO28, SCITXDA = GPI1029
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- TX/RX pins are directly connected to MCU pins
- In case there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
/RESET signal to MCU /XRS within 0.5sec
- In case you insert buffer IC between easyDSP header and MCU, place buffer IC directly to easyDSP
header so that all resistors can be connected to directly MCU
- IRESET pin is connected to reset generation circuit of MCU board
(Time duration of /RESET pin is around 500msec)
- In case you use pull  -up resistor to each pin, the value of pull -up resistor should be higher than a few
kilo ohm since there is 100n series resistor inside easy
- Referto _here for BOOT pin operation mode.

Please be careful when you use your own pull -up or pull -down resistor on the easyDSP signal pins.

Please use appropriate filter circuit to your reset generation circuit to prevent unintentional reset
generation.

7.3.2.9 F281x

TMS320F281x checks below four pins at the reset to decide the booting mode.

GPIOF4(SCITXDA) GPIOF12(MDXA) GPIOF3(SPISTEA) GPIOF2(SPICLK) @ Boot mode

1 X X X FLASH(0x3F7FF6)

0 1 X X SPI boot

0 0 1 1 SCl boot (SCI  -A)
(RAM boot)

0 0 1 0 HO
SARAM(0x3F8000)

0 0 0 1 OTP (0x3D7800)

easyDSP uses two kinds boot mode. 'SCI' for RAM booting , 'Flash' for flashrom booting (yellow part in

above table).  Therefore, fix GPIOF2, GPIOF3 and GPIOF12 to '1', '1' and '0' respectively. And connect
GPIOF4(SCITXDA) to /BOOT pin of easyDSP, as shown in below connection.

Yoo VDD
] [+

§ 20k § 20k
TMSIZOFZETx

VDDIO -
——59 2 1 P T SCIRXDA (GPIOFS)
2 3 pE = SCITEDA, (GPIOF4)

g B T ET
o E T Fa " /RESET
—= 10 =Y MRS
= HEADER iz 20k
VDD O oe——N A A GPIOF2
L_npms, GPIOF2
| N GRIOF12
—vss

- power pin (#4) of easyDSP 5x2 header should be connected to 3.3V
- TX/RX pins are directly connected to MCU pins
- In case there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
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/RESET signal to MCU /XRS within 0.5sec
- In case you insert buffer IC between easyDSP header and MCU, place buffer IC directly to easyDSP
header so that all resistors can be connected to directly MCU
- IRESET pin is connected to reset generation circuit of MCU board
(Time duration of /RESET pin is around 500msec)
- In case you use pull  -up resistor to each pin, the value of pull -up resistor should be higher than a few
kilo ohm since there is 100n series resistor inside easy
- Referto _here for BOOT pin operation mode.

Please be careful when you use your own pull -up or pull -down resistor on the easyDSP signal pins.

Please use appropriate filter circuit to your reset generation circuit to prevent unintentional reset
generation.

7.3.2.10 F280x

TMS320F280x checks below four pins at the reset to decide the booting mode.

" srctka SPOF G,
SCITXB
Jump to Flash Ox3F 7FF6 1 1 1
I SCI -A I r

(C;A I\j(;ooo boot loade 1 1 0
Call SPI -A boot loader 1 0 1
Call 12C -A boot loader 1 0 0
Call eCAN -A boot loader 0 1 1
Jump to MO SARAM 0x00 0000 0 1 0
Jump to OPT 0 0 1
Parallel GPIO Loader 0 0 0
easyDSP uses two kinds boot mode. 'SCI -A' for RAM booting, 'Jump to Flash' for flashrom booting

(yellow part in above table). Therefore, fix GPI018, GPIO29 to '1'. And connect GP1034 to /BOOT pin
of easyDSP, as shown in below connection.

WDDIND WDDIo vDDIO
= = =

§ 20k § 20k § 20k
TMSIZ0F 2800

VDDIO -
—=] = 1 g — SCIRXDA (GFI0ZE)
—=] & 3 e — SCITXDA (BFI0Z5E)

] B 5 2 = GPIOa4
S T T P /RESET
—=] 1o 5 KRS
= HEADER BXz 0k
WD A GFIO1E
—vss
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- power pin (#4) of easyDSP 5x2 header should be connected to 3.3V

- TX/RX pins are directly connected to MCU pins
- In case there is a reset IC between easyDSP /RESET and MCU /XRS, it should transfer easyDSP
/RESET signal to MCU /XRS within 0.5sec
- In case you insert buffer IC between easyDSP header and MCU, place buffer IC directly to easyDSP
header so that all resistors can be connected to directly MCU
- IRESET pin is connected to reset generation circuit of MCU board
(Time duration of /RESET pin is around 500msec)
- In case you use pull  -up resistor to each pin, the value of pull -up resistor should be higher than a few
kilo ohm since there is 100n seodies resistor inside easy
- Referto _here for BOOT pin operation mode.

Please be careful when you use your own pull -up or pull -down resistor on the easyDSP signal pins.
Please use appropriate filter circuit to your reset generation circuit to prevent unintentional reset
generation.

7.3.3 How to use other SCI port than designated

If you use different ports for easyDSP than recommended in previous section, you can do monitoring
operation but can't do RAM booting and flash programming since MCU has dedicated port for its
SCI booting. In case you really need to use different port, you can try below method. Here
TMS320F28377D is taken as an example but the other MCU can be used in similar way.

How to use the other ports than GP1085 and GPI084 with TMS320F28377D
for EMIF

First step, SCI booting done by GP1085/GP1084 and later monitoring done by the other GPIOs. To do
so, additional hardware is necessary to switch easyDSP connection from GPIO85/GP1084 to the other
GPIOs right after booting completion. Please refer to below circuit whereDual SPDT (NLAS4684 from
Onsemi, TS3A24159 from Tl ) is used. FPGA can be used too.

http://www.onsemi.com/pub_link/Collateral/NLAS4684 -D.PDE

http://www.ti.com/lit/ds/symlink/ts3a24159.pdf

70


http://www.onsemi.com/pub_link/Collateral/NLAS4684-D.PDF
http://www.ti.com/lit/ds/symlink/ts3a24159.pdf

easyDSP help

3.3V 13V 33y
20k 20k 20k
easyDSF for CRU1 TMSIZOFZEITXD
3.3V
2. 1 RX - ﬁ :
2 I a— SCIRXDA (GFIOES)
= 4 e o e SCITXDA [GFICE4)
*—goE 5 PT GFIOTZ
*o ® T Pg* /RESET '|”—\M-—.-TR5T
10 ] or IXRS
= HEADER 52
o
33V I ves noz o
: I st e L8 TX
3.3y 5 NO COMZ 3
4] COM1 IN2 GRIOx
= INT MCZ 5 SCITXDA [GFICZS)
S0k MC1 e — SCIRXDA [GFIOZE)
Dual SFOT =
easyDEP for CPUZ
3.3V S—
2 1 WCPUZ)
192 1Py e SCIRXDE (GFIOET)
= 4 3 P - SCITXDE [BFICES)
H— 6 5 pr—x
)(—.DO g T E—X
10 5 i —x
= HEADER 52

To switch easyDSP connection, one more GPIO (here, GPIOX) is used. You can use any GPIO which you
don't use in your application. The operation mechanism as below.

After reset, GPIOx is input pin as reset default. The pull -up resistor on GPIOx decides SPDT
connection, which makes easyDSP connected to GPIO85/84. - Once SCI booting is completed, it's
user's task to switch easyDSP connection to the other ports. You can do as below.

Makes GPIOx as output port and set its value to low, which makes easyDSP connection to GP1028/29.

The above operation can be done in easyDSP_SCI_lInit() in CPUL.

Please change original coding as recommended below.
I T T T
/l ORIGINAL CODING : SCI - A GPIO setting : SCIRXDA = GPIO 85, SCITXDA = GPI084
I T T T
GPIO_SetupPinMux(84, GPIO_MUX_CPUL, 5);
GPIO SetupPinMux(85, GPIO_MUX_CPUL, 5);
GPIO_SetupPinOptions(84, GPIO_OUTPUT, GPIO_ASYNC);
GPIO_SetupPinOptions(85, GPIO_INPUT, GPIO_ASYNC);
EALLOW;
GpioCtrIRegs. GPCPUDIit . GPIO85=0;
GpioCtrIRegs. GPCPUDit . GP1084 = 0;

EDIS;

T T T T T

/ MODIFIED CODING : SCI - A GPIO setting : SCIRXDA = GPIO 28, SCITXDA = GPI029
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i

GPIO_SetupPinMux(29, GPIO_ MUX_CPUL, 1);

GPIO_SetupPinMux(28, GPIO_MUX_CPUL, 1);

GPIO_SetupPinOptions(29, GPIO_OUTPUT, GPIO_ASYNC);

GPIO_SetupPinOptions(28, GPIO_INPUT, GPIO_ASYNC);

EALLOW;

GpioCtrIRegs. GPCPUDIit . GP1028 = 0;

GpioCtrIRegs. GPCPUDit . GPIO29 = 0;

EDIS;

/I easyDSP connected to GP1028/29 by using GPIO31

GPIO_SetupPinMux(31, GPIO_MUX_CPUL, 0);

GPIO_SetupPinOptions(31, GPIO_OUTPUT, GPIO_PUSHPULL);

GPIO_WritePin(31, 0);
/BOOT pin of easyDSP pod has pseudo open collector type, which means it becomes low dur ing booting
for flash programming or RAM booting but open after booting. So, no addtional measures are required

when using GPIO72 as EMIF. But please note that easyDSP pod connection or disconnection during
MCU operation is not recommended since it could make a unintended noise signal to GPIO72. MEW

Using Get mode helps ? :

You might think to try Get mode since you can use SCI BOOT 1 in Get Mode after changing ZXx-
BOOTCTRL register. Since Zx-BOOTCTRL register is located in OTP area, you can not change its contens twice. Also
you can not use flash booting.

7.3.4 C28x cautions

* F ail to boot with big coding size ?

It could happen likely with TMS320C2834x series since its code size is normally much bigger than that

of other MCU series. Why? It's because it takes long long time to initialize variables in ¢_int00 routine

and therefore after some time watch -dog makes unintentional reset to MCU. To prevent watch -dog
reset during c_int00 routine operation, it is strongly recommended the entry point is set to the

'‘code_start' label (in TI's DSP28x_CodeStartBranch.asm) with watch -dog disabled. This is done by
linker option  -e in the project build options, that is, -ecode_start.

* Operating XDS100 together with easyDSP ?

XDS100v1 (Tl or 3rd parties emulator) supports multiple FTDI devices only for CCS v4. Therefore
when you use XDS100v1l with CCS v3.3, easyDSP can6t be

* If you use other SCI ports than easyDSP recommends to use ?

72



easyDSP help
For example, easyDSP recommends to use GP1028, 29 for SCIRXDA and SCITXDA respectively when
SCI-communicating with F28335. If you use GP1036 and GPIO35 instead, you will face the booting
failure. It's because Tl does not support serial booting via these pins (GPIO36 and 35).

* Whatif MCU is at the reset during easyDSP communication ?

It depends. If the boot mode after the reset is flashrom booting, then the MCU will boot again with the
flashrom. If the boot mode after the reset is RAM booting, then MCU will boot with the serial data
which easyDSP send for communication. It final ly causes fatal error and can damage your system.

7.4 C29x
C29x setting

easyDSP connection

In this section, factory default is assummed (BOOTPIN_CONFIG Key != 0x5A). If you change user OTP
(BOOTPIN_CONFIG or BOOTDEF), you should modify the configuration accordingly.

MCU check below two pins  at the reset to decide the booting mode.

Boot GPI072 GPI1084

Mode (Default boot mode select pin (Default boot mode select pin
1) 0)

Parallel 1O 0 0

UART 0 1

CAN 1 0

Flash 1 1

Since easyDSP uses two boot mo  des, UART boot mode for flash programming and flash boot mode for
user program execution. Below connection is recommended between easyDSP and MCU.

VDDID
10k §
VDDIO C29x
y

—iﬂ 2 1 313 R;: GPIO43
—20 4 3 T GPID4Z
w6 s P2 GPIOT2
W{} & T :}9_}< -RESET GPRIO24

10 5 [z — IXRS

| easyDSP Header

The RX and TX pins of easyDSP header should be connected to GPIO43 and GPIO42 respectively.
Single easyDSP connection to MCU is also fine for multi core communication.
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Other considerations :

- 3.3V supply to easyDSP  header #4 pin

- In case there is a reset IC between easyDSP /RESET and MCU /XRS, easyDSP /RESET signal should
be transferred to MCU  /XRS within  0.5sec.

- In case pull -up resistor is attached to RX and TX pins, resistor value should be higher than several k

Ohm.

- Referto here for BOOT pin operation mode.

easyDSP project

The bank mode 0 or 2 should be specified in the basic page of project settings. easyDSP can't change
the bank mode of MCU. To change the bank mode, please use either Uniflash or CCS plugin. Here,
easyDSP is informed of MCU bank mode for proper flash operation.

Please register all the out  put (*.out) files of running cores. They are used to extract symbol
information for monitoring.

And check the boxes for the cores which are communicating with easyDSP.

The below capture shows the case where CPU1/2/3 are running and easyDSP is monitoring CPU1/2/3.

Project Settings >
l Hardware ] Miscellaneous l
Vendor Tl -
Series [C2m =
Part number | F25H85(TU |
Bank mode |2 j
. Communication
Ll with easyDSP
CPL1 C:WUsersWchundaewWodwiteasy. . Wied_ex? blinky_cpul_cpu?_cpud_multi_c2%1 out =
CPUZ2 C:UsersPchundaewedwiteasy.. ¥ed_ex?2 blinky_cpul_cpu2_cpu3 multi_c2%2 out I~
CPU3 C: ¥t Usersfchundaew Wodwieasy.. Wied_ex? blinky_cpul_cpu2_cpud_multi_c2%3.out i~
0K | Cancel
SysConfig

easyDSP uses the code generated by SysConfig. Below figures are made based on SysConfig 1.22.0.

UART related setting is required for CPUL :

The name of UART module should be 'ezUART'. The baudrate is selectable but it should be s ame to that
of easyDSP project setting. The data format should be 8bit data, one stop bit and no parity bit. The
interrupts for Receive Interrupt Mask, Transmit Interrupt Mask are enabled. And the priority of UART

interrupt should be the lowest such as 255. UARTA GPIO42 and GP1043 should be used as TX and RX
respectively. Please refer to below captures for others.
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FSITX
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UART
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RTDMA1
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RTDMA2
RTDMA2 MPU
XBAR (7)
CLE XBAR
EPWM XBAR
ICL XBAR
INPUTXBAR INFUT
MINDE XBAR
OUTPUT XBAR
XBAR FLAGS
BOARD COMPONENTS (4)
FLASH
Fsl
LED
SWITCH
FREERTOS CONFIGURATION (...
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~

~

w

COMMUNICATION (10)
FSIRX
FSITX
12¢
LIN
MCAN
PMEBELUS
SDFM
SENT
SPI
UART
RTDMA (4)
RTDMA1
RTDMAT MPU
RTDMAZ
RTDMAZ MPU
XBAR (7)
CLE XBAR
EPWM XBAR
ICL XBAR
INPUTXBAR INPUT
MINDE XBAR
OUTPUT XBAR
XBAR FLAGS
BOARD COMPONENTS (4)
FLASH
Fsl
LED
SWITCH
FREERTOS CONFIGURATION (...
FREERTOS
TIDRIVER PORTING LAYER (...
Clock
MEMORY CONFIGURATION (2)
Memery Regicn
Sections
SYSTEM SECURITY CONFIGU...
System Security

@

® @@ @ ® OO FHHGOIREE CEREE FEIPEEERO®®®

Global Parameters  Settings that affect all instances

UART (1 of 6 Added)

@ ezUART

Name

Peripheral Configuration

Baud Rate Select
Actual Baud Rate Value

Baud Rate Error Percent

Word Settings

‘Word Length
Stop Bits
Parity Enable

Enable FIFO
Enable Loopback Mode

Use Case

Interrupt Configuration

Enable Interrupts

Reqister Interrupt Handler

Enabled Interrupts

UART Interrupt

Name

Interrupt Handler
Enable Interrupt in PIPE
Interrupt Priority
Interrupt Context ID

RTDMA Configuration

Use RTDMA for Receive
Use RTDMA for Transmit

System Configuration

Enable Peripheral clock

Select CPU
Select Peripheral Frame
Gate peripheral clock when CPU enters Standby mode .

Activate Peripheral DBGHALT signal when CPU enters H...

PinMux Qualification

UART TX Pin Qualification

Pin Type

Qualification Mode

UART RX Pin Qualification

Pin Type

Qualification Mode

ezUART

115200 v

8 bit data hd

1 stop bit v

O

(]
(]

ALL -

Receive Interrupt Mask, Transmit Interrupt Mask

ezUART_UART_INT

INT_ezUART_ISR
235
Context-ID 0 -
O
O
CPU1
FRAMED v
Push-pull output/pull-up enabled on input -
No synchronization v
Push-pull output/pull-up enabled on input -
No synchronization v
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LART O] _ _ _ _
+ RTDMA (4) PinMux Peripheral and Pin Configuration

RTOMAT ® UART Peripheral UARTA -8

RTDMA1 MPLU ® UART Tx i A

RTDMAZ ®

RTOMA2 MPU ® UART_RX GPI043/C15 o

Calling easyDSP_init()

Two files are provided for easyDSP communication (easy29x.h and easy29x.c). Please include them in

your projec t. You can find them in the easyDSP installation folder (\'source \ C29x).
Pleae include easy29x.h  at the top of main.c and call easyDSP_init() in themain() after the code of
initialization.

$include "board.h"
finclude "easy2%x.h"

int main (void)
{

uint32_t 1;

// Initialize device clock, peripheral clocks and interrupts
Device init();

// Initialize SysConfig Settings
Board init();

// Boot CPU2
58U_configBootAddress (SSU_CPU2, CPU2_RESET VECTOR, SSU_LINEZ);
55U configNmilAddress (SSU _CPU2, CPUZ NMI VECTOR, SSU LINEZ) ;

// Bring CPU2 out of resst. Wait for CPU2 to go out of reset.
SSU_CDntrDlCPUREBEt (SSU_CPU2 , 93U _CORE RESET DEACT IVE) ;
while (SysCtl isCPUZResst() == 0xlU);

// Boot CPU3
58U_configBootAddress (SSU_CPU2, CPU3_RESET VECTOR, SSU_LINEZ);
858U_configNmiAddress (8SU_CPU3, CPU3_NMI_VECTOR, SSU_LINEZ) ;

// Bring CPU3 out of reset. Wait for CPU2 to go ocut of reset.
SSU_CDIltrDlCPUREBEt {SSU_CPU.?) , 93U _CORE RESET DEACT IVE) ;
while (SysCtl_isCPUBReset () == C=l0);

// Enable PIPE Global Interrupt (for INTs and RTINTs) and INT enable in CPU.
ENINT;
Interrupt_enableGlobal () ;

// 8ynchronize the cores.
IPC sync(IPC_CPUL L CPU2 R CHO, IPC FLAG2L);
IPC sync(IPC _CPUL L CPU3 R CHO, IPC FLAG2L);

// =asyD3P
casyDSP_init () ;

// Loop Forever
while(l)
{

Variable name

Note that the variable name in the easyDSP is changed when easyDSP is communicating with multi
cores.
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This is not to mix the variable name from different cores. The variable name 'var' of CPUx (x= 1,2 or
3) is changed to 'x:var'.

Alignment of section address in flash
When using flash, it is required fo r the section address to be aligned with 8 bytes (at a minimum) or 16
bytes (recommended). That is, the start address of section should start from eitherOx - 0 or Ox ----

--- 8. It is reflected already in the Tl provided linker command file by using palign(8) as shown
below. Note that you should apply same to your own section.

SECTIONS
1
codestart {} » exleed186@, palign(8)
cert {} » CERT, palign(8)
.text {} » FLASH_RPB, palign(8)
.binit {} > FLASH_RPS, palign(8)
.cinit {} » FLASH_RP8, palign(8)
.const {} > FLASH_RPS, palign(8)
.rodata {} > FLASH_RPB, palign(8)
.init_array {} » FLASH_RP8, palign(8)
.TI.ramfunc {} LOAD=FLASH_RP&, RUN=SRAM LPAG, table(BINIT), palign(8)
cpuzapp : {} LOAD=CPUZ_FLASH RP®, RUN=CPU2 SRAM_LPA1, table(BINIT), palign(s)
cpu3app : {} » CPU3_FLASH_RP8, palign(8)
.data F > SRAM_LDAx
.bss } > SRAM_LDAx
.stack } > SRAM_LDAx
. Sysmem } > SRAM_LDAx
.cio I > SRAM_LDAx

Code Composer Studio

easyDSP uses hex file to program flash. To creat hex file in every compiling time, please add the red

line in the last step of CPUL project's post -build st eps as shown in the below capture. It is not required
in the projects of CPU2 and CPU3. Also note that all the previous post -build steps which are given by
the default CCS setting  should be executed without error to create hex file properly.
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Properties for: F29H85x_blinky_cpul [FLASH] x

~ General
Il Dependencies Pre-build steps
{ & Variables Enter optional description...
~ Build
i= Steps Enter build-steps here, separating commands by a newline...
2 Link Order

v % Tools

~

e SysConfig

/¥ C2000 Compiler

/% C2000 Linker

/2 C2000 Hex Utility [disab

£ C2000 Objcopy Utility [c

Executable Actions

Clang-Tidy Post-build steps

LYV

Debug Enter optional description...

${CG_TOOL_OBJCOPY] --remove-section=cert -0 binary ${ProjName}.out ${ProjName}.bin

S(PYTHON) ${COM_TI_MCU_SDK_INSTALL_DIR}/tools/boot/signing/mcu_rom_image_gen.py --image-bin ${Pn
${CG_TOOL_OBJCOPY} --update-section cert=C29-cert-pad.bin ${ProjName}.out ${ProjName} _cert.out
$(DELETE) ${ProjName}.out C29-cert-pad.bin

$(RENAME) ${ProjName}_cert.out ${ProjName}.out

${CG_TOOL_OBJCOPY} --output-target=ihex ${ProjName}.out ${ProjName}.hex

Create a new custom post-build step tool, named

Cancel Save and Close

o

Other consideration

1. easyDSP can't change the bankmode of MCU. It's your responsibility to set the MCU bank mode
properly.

2. Flash programming is supported only when the below conditions are all met :

. device is F29H85x

. core is either CPU1 or CPU2 or CPUS3

. main flash

. either bank mode 0 or 2

. device life cycle HS -FS

7.5 Kinetis V

O Qo0 T

Itis assumed that the user uses Configuration Tools and MCUXpresso SDK.
Hardware

Please select the UART channel and pins according to your board. No constraints to selectable channel
and pin.

Then connect them to easyDSP like below.

In case easyDSP provided bootloader (refer to later part of this page) is not used for flash
programming, no need to connect /BOOT and /RESET pins.
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)D VDD VDD
20k ;2&: ;20}: KinetisV/

VDD
L 2. 1 bl it UARTn_RX
4-5 3 L el
__GO 4 3 PE B00T UARTR_TX
pra— & P2 :
1—130 a 7 Dg—r /RESET
+— 10 5 P — RESET b
= HE ADE R 6X2

Other considerations

- In case there is a reset IC between easyDSP /RESET and MCU RESET_b, it should transfer the signal

within 0.5sec.

- TX and RX pin of easyDSP header is pulled up with 100k Ohm resistor inside of easyDSP pod.

Configuration Tools

As explained in STEPL, please select

tab) accordingly.

Also kindly set the identifier as 'EZ_TX"' and 'EZ_RX' respectively for TX and RX pins.
In below example, # 1 and 2 pin are chosen as TX and RX respectively wit
Also set the pin properties as shown in Rounting Details tab. Note that pull

M Pins X (A Peripheral Signals ?l¢ External User Signals i= Miscellanecus

the UART channel and pins. And set the configuration tool (Pins

h UARTL.

_up

should be set.

= B i Package X £ Bxpansion Header QQOoB-&E =8
B8 0 ww eeel ¥ & Ptpcfitertet
Pin  Pinname Label Identifier GPIO FTM
1 [GARFSE s uaRT 1 TX GRIOEGRIOD
M2 [UARTIRE. | N[2/UARTI_RY/SPI1_SOUT GRIOE:GRIO,1
DC PTEQ/LLWU_PT/SPIT_SC..  N[1TLLWU_PY/ADCI_SESa ADCT_SE6a GRIOEGPIO,2
N[3YADCT_SETa ADC1_SE7a GPIOEGPIO, .
w3 sw3 GPIOEGPIO.A
. JE/FTM3_CHO FTM3_CHO GPIOEGPIO,S FTM3:C SeR ] oo
. NIEVFTM3CHI FTM3_CH1 GPIOEGPIO,G FTM3:C ADC_SERAIPTER... D50 snct curo CIP1_INPTEY..
p A0 | SETArPTEN. X
EUGEERE] TSN P ] [ ] RocysETC
GND PTES/SFI1_PCS2Y. Dua Ew B 0_SE14PTCOY.
PTEN/SPI1_PCS3/ PTB23/3PI0_POSS.
nns) SPI0_PCSO GPIOEGPIO, 16 FTMO:C - — I me PTE21F5_AD20
/8 1 7 FTMO:C FTe GFI0A GPICE PTB21/F8_AD30/.
- 22YSPI0_SCK SPI0_SCK GPIOEGPIO, 17 N ADCO_SESIPTETEI. GPIOE 1 GPIoD GPIOE FTB20/FB_AD3 .
J12[8]/SPI0_SOUT SPI0_SOUT GPIOE:GRIO, 18 ADCU_SESArPTENTY, o = e PTB10/FTE_CHIL...
p ) ADCY_SEEATPTETRY, PTBIG/FTME_C DY
J2[10)/5PI0_SIN SPI0_SIN GPIOE:GPIO,19 P e = = T ST
|14 | ADED_DPY JA[1}/DIFF_ADCO_DP DIFF_ADCO_DP #ADC0_DP 1 osc POBY Rem PTBIE/SP I SOUTS
= p DGO
115 | ADCD_DM1 JA[3)/DIFF_ADCO_DM DIFF_ADCO_DM P ey s seo st
|16 ADC1_DP1/ADCO_DP2 RTH/THER_A THER A ADCA DMI/ADCH DhE supPLY SystemContral [ TPIU ADG_SEISIPTBIIL,
7 ADCU_DPOADC1_DP3 ADC1_SELPTBIOL
/17 ADC1_DM1/ADCO_DM2 RT1/THER_B THER_B 0 DMDVADG ] WD UERTD W usrT UeRT2 PTBSISPIT_POSI,
|12 |ADCO DPO/ADC1_DP3 J2[5]/ADCO_DPD ADCO_DPO ADC1_DPO/ADCE DP3 VRER ADCO_SEI3/PTBY/
A1 DMDIADC D ADCO SEI2IPTRY
ol &
5 Routing Details B=8
Signals | type filter text
Routing Details for BOARD_InitPins 4 0
+" Peripheral  Signal Amow  Routed pin/signal  Label Identifier Direction GPIO initial state  GPIO interrupt ~ Slew rate Opendrain  Drivestrength | Pull select  Pull enable| Passivefilter Digital filter
1 UARTI T - MIUARTITX  J14/UARTI_TX EZTX Output n/a n/a Fast Disabled  Low Pullup Enabled Disabled  n/a
2 UARTI RX < [2IUARTIRX  JI[2I/UARTIRX/SPII_SOUT EZ_RX Input n/a n/a Fast Disabled  Low Pullup Enabled Dissbled  n/a
% TPW sWo - [36] TRACE.SWO  J9I6]/TRACE_SWO TRACESWO  Output n/a n/a Fast Disabled  Low Pulldown  Disabled  Disabled  n/a
94 GPIOD GPIO, 1 = [94PTDI D4{1)/LEDRGB_RED LEDRED  Output Logical® n/a Fast Disabled  Low Pulldown ~ Disabled  Disabled  Disabled

If Peripherals is not enabled in the Configuration Tool, please enable it.

“ Peripherals

Configures the initialization of the DK peripheral drivers,

[0
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And add the UART module in the Drivers.

i Components X  Peripherals = B8 ﬁ Overview X Code Praview
type filter text o tl » Configuration - General Info
Add Cenfiguration Component Instance m}
Middleware o B gu

Select, which components should be offered |Supported by the SDK package  w

o]

Peripheral drivers (Device specific)

type filter tesxt
NVIC

Configuration component  Component description Category
Peripheral drivers (Universal) o % FlexBus External Bus Interface (FlexBus) Peripheral drivers (
& FTM FlexTimer Module (FTM) Peripheral drivers
N o 5 GPIO General Purpose Input/Cutput (GPI0) Peripheral drivers
e S Lo =t ] 4 12C Inter-Integrated Circuit (12C) Peripheral drivers {
i Interrupt controller  Mested Vectored Interrupt Controller (NVIC) Peripheral drivers
Utilities 0 & LLWU Low-Leakage Wakeup Unit (LLWL) Peripheral drivers
& LPTMR Low-Power Timer (LPTMR) Peripheral drivers (
Custom initialization o LPUART Low Power Universal Asynchronous Receiver/Transmitter (L(PUART) Peripheral drivers (
£ PDB Programmable Delay Block (PDB) Peripheral drivers [
& PIT Pericdic Interrupt Timer (PIT) Peripheral drivers
& RNG Random Mumber Generator Accelerator (RMGA) Peripheral drivers
UART Universal Asynchronous Receiver/ Transmitter (UART) Peripheral drivers
& VREF Voltage Reference (VREF) Peripheral drivers
& WDOG Watchdog timer (WDOG) Peripheral drivers (

Open the SDK components manager oK Cancel

And set the module properties.

Its name should be set as "UARTez" after enabling 'Custom name' box.

Use 'Interrupts’ mode and select the UART channel. As previous example, UARTL1 is used here.
Also set various communication properties by referencing below example.

The clock se tting for UART should be done properly according to your design. If necessary, enable and
set the clock of UART in the menu of 'ConfigToos>Clocks'.

The baudrate should be same to one in the easyDSP project setting.

The 'Receiver data register full interrupt' is enabled with its priority the lowest. Set the 'Priority’ as 3 in
case of KV1x, 15 in case of KV3x, KV4x and KV5x.

The name of interrupt handler should be 'UARTez_SERIAL_RX_TX_IRQHANDLER'.
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[2 UARTez 3 =
Universal Asynchronous Receiver/Transmitter (UART) n @
[Peripheral drivers (Device specific)]

Mame UARTez Custormn name !
Mode |Interrupts ¥ | Peripheral UART1 v
» UART general configuration Preset | 115200-M.8,1 w

“ UART Configuration

Clock source System clock - BOARD_BootClockHSRUN: 120 MHz, BOARD_BeotClockVLPR: 4 MHz, BOA w
Clock source frequency Runtime calculation by CLOCK_GetFreq() v
UART baud rate 115200

Parity mode Parity disabled v
Data size 8 bits -

Enable match address 1 O
Match address 1 0
Enable match address 2 B
katch address 2 0

0]

TX FIFO watermark
R FIFO watermark 1
IDLE type select Start counting after a valid start bit v

Enable TX a
Enable RX a
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~ Interrupt configuration Preset |Custom... v
(] RX active edge interrupt [_] Transmit data register empty interrupt
(] Transmission complete interrupt B Receiver data register full interrupt
[TJ1dle line interrupt [_] Receiver overrun interrupt

Interrupts . ) ) .

[_] Noise error flag interrupt [_] Framing error flag interrupt
(] Parity error flag interrupt [_J RX FIFO averflow interrupt
[CJ TX FIFO overflow interrupt [CJ RX FIFO underflow interrupt

* Interrupt vectors
Enable Re/Tx interrupt (@

~ Rx/Tx Interrupt
Interrupt UART1_RX_TX_IRQn v
Interrupt request Enabled in initialization v
Enable priority initialization ]
Priority Js
Enable custom handler name !
Interrupt handler name UARTez_SERIAL_RX_TX_IRQHANDLER
Handler template Copy to clipboard

Interrupt controller reference  NVIC
Enable Error interrupt [

~ Error Interrupt

UART1_ERR_IRQn v
Enabled in initialization v
0

UARTEZ_SERIAL_ERROR_IRQHANDLER

Copy to clipboard
NVIC
Up to this point, we have covered the settings for varia ble monitoring. If you use the bootloader

provided by easyDSP for flash programming, the following additional steps are required. Since the
easyDSP bootloader utilizes a flash driver, click the '+' button below to add the flash module into the
'drivers' folder under your project directory.

After cliking 'Open the SDK ..." button,
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|

Select, which components should be offered |Supported by the 5DK package
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Configuration component

ADC16
CMP
CRC
DAC
D5SPI
eDMA
EWM
FlexCAN

L FTM

GPIO

5 12C
i Interrupt controller

Compenent description
Analog-to-Digital Converter (ADC)
Comparator (CMP)

Cyclic Redundancy Check (CRC)

12-bit Digital-to-Analog Converter (DAC)

Dual Serial Peripheral Interface (DSPI)

Enhanced Direct Memory Access (eDMA)

External Watchdog Monitor (EWM)

Flexible Controller Area Metwork (FLEXCAMN)

FlexTirner Module (FTM)
General Purpose Input/OQutput (GPIO)
Inter-Integrated Circuit (12C)

Mested Vectored Interrupt Controller (MVIC)

Category

Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)

Required 5DK components
platform.drivers.adc16[2.2.0-2.3.9]
platform.drivers.cmp[2.0.0-2.1.0]
platform.drivers.cre[2.0.1-2,1.0]
platform.drivers.dac[2,0.1](2.0.x)
platform.drivers.dspi[2.2.0](2.2.x)
platform.drivers.edmal2.4.0-2.4.9]
platform.drivers.ewm([2.0.1](2.0x)
platform.drivers.flexcan[2.8.0-2.9.9]
platform.drivers.ftm[2.6.0](2.6.x)
platform.drivers.gpio[2.7.0](2.7.x)
platform.drivers.i2e[2.0.5](2.0.x)

& LLwU Low-Leakage Wakeup Unit (LLWLU) Peripheral drivers (Device specific) platform.drivers.lwu[2.0.1](2.0.x)
& LPTMR Low-Power Timer (LPTMR) Peripheral drivers (Device specific) platform.drivers.|ptmr[2.1.1](2.1.)
& PDEB Programmable Delay Block (PDB) Peripheral drivers (Device specific) platform.drivers.pdb[2.0.1](2.0.x)
UART Universal Asynchronous Receiver/Transmitter (JUART) Peripheral drivers (Device specific) platform.drivers.uart[2.53.1](2.5.x)
& WDOG Watchdeg timer (WDOG) Peripheral drivers (Device specific) platform.driverswdog[2.0.0](2.0.)
Open the SDK components manager OK Cancel
1. L} 1 = L}
select 'flash' module under 'Drivers'.
( @l Manage SDK components for project MKV 1F512_Blinky [m] X
i\, Adding/removing components could potentially break your project. Please use this feature carefully. E%ﬁl |
‘ Available SDK components
18 Copy sources
‘ 18 Import other files
Components % | =)
‘ Add or remove SDK software components
type to filter
Name Description Version Info
~ @ Z Drivers
(O g ade ADC16 Driver 230
@ ¥ clock Clock Driver 251
O g emp CMP Driver 202
@ 43 commen COMMON Driver 240
O cre CRC Driver 203
(O dg dac DAC Driver 20.2
()4 dmamux DMAMUX Driver 205
(O dg dspi DSPI Driver 225
(01 gt dspi_edma DSPI Driver 225
)43 edma EDMA Driver 243
() 3 ewm EWM Driver 203
% Flash Driver 300
)45 flexbus FLEXBUS Driver 211
gk fem FTM Driver 260
@ 4 gpio GPIO Driver 271
O i2c 12C Driver 209
(14t i2c_edma 12C Driver 209
O T LLWU Driver 205
(14t tpter LPTMR Driver 211
@ 4 lpuart LPUART Driver 270

@ Cance
Close this dialog and go back to the 'Add Configuration Component Instance' dialog, then click 'Cancel'
to exit.
This will add the  flash module to the 'drivers' folder under your project directory, enabling the use of
the easyDSP bootloader.

Calling easyDSP functions

First, please include the source files provided for easyDSP communication and flash programming
(easyKinetisV.h, easyKinetisV_comm.c, easyKinetisV_boot.c) in your project. These files can be found
in the \source \Kinetis directory under the easyDSP installation folder. The file version can be found in
the comments at the top of the file. Please use the latest version v12. 5.

If you are performing flash programming using the bootloader provided by easyDSP, set
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EZ USE_BOOTLOADER to 1 in the section of the easyKinetisV.h file shown below. Otherwise, set it to 0.

loader pr ded by easyDSP to program flash,
R as 1. Otherwise, def

First, check the beginning of main.c to ensure the UART settings for communication with easyDSP are
correctly configured. The functions BOARD _InitBootPins, BOARD _InitBootClocks, and
BOARD_InitBootPeripherals are responsible for configuring the UART pins, clocks, and communication
settings, respectively.

If you are using the bootloader provided by easyDSP, please call easyDSP_boot() immediately
afterward.

Once other initializations are complete, call the easyDSP_init() function.

Also, make sure to #include the necessary header files to reference each function.

"board.h"
"pin_muxz.h" // for BORRD InitBootFins ()
"clock config.h" // for BOARRD InitBootClocks (]
"peripherals.h" // for BOARD InitBootPeripherals|
e "easyKinetisV.h" // for easyDSP boot ()} and easyDSP init(}
int main{void)
i
S/ Imitialize pins, clocks and peripherals

BOARD InitBootPins();
BORRD InitBootClocks():
BOARD InitBootPeripherals():;

fF eall aasy:SP init{} to enable easyDSP monitoring
easyDSF_init();

S/ loop forewver

while (1)

{

}

easyDSP provided bootloader

There are various methods provided by the manufacturer for flash programming (e.g. JTAG debugger).
Additionally, easyDSP provides a bootloader that uses the UART channel to easily perform frequent
program modifications duri ng firmware development.

However, this method has several limitations and precautions, so please carefully consider whether to
use it.

If you do not use the easyDSP provided bootloader (i.e. set #define EZ_USE_BOOTLOADER 0 in
easyKinetisV.h), please skip this chapter.

Limitations and Precautions:
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1. Since the bootloader provided by easyDSP exists within the user program, the easyDSP source file
must be programmed into the MCU flash in order for the bootloader to function. If the flash is
completely erase d or the easyDSP source file is not programmed into the flash, flash programming will
not be supported (i.e., bootloader entry will not be possible), and in this case, the debugger must be
used to program the flash. Therefore, the first time, flash programming using the debugger must be
performed.
2. If an error occurs during flash programming (e.g., the flash is erased first and then an error occurs
during programming), the bootloader will no longer exist in the flash and will be unavailable for use. In
this case, as mentioned in precaution 1, the debugger must be used to perform flash programming.
3. When accessing the flash, certain functions and variables are located in RAM to facilitate flash
access, which consumes a certain amount of RAM capacity. Around 3.2K bytes based on no compiler
optimization.

Preparation for Use:

1. As mentioned earlier, EZ_USE_BOOTLOADER must be declared as 1 in the easyKinetisV.h file and

the easyKinetisV_boot.c file must be included in the user project, and the easyDSP_boot f unction must
be called in the main function.

2. Hex file (Intel format) is used for flash programming. So it should be created in every compiling

time in the same folder of output file (for example, *.elf or *.axf) with same file name. The hex file

extension could be either 'hex’ or 'ihex'. easyDSP first check if the hex file with extension ‘hex’ exists

and use it for flash programming. If it doesn't exist, easyDSP uses the hex file with extension 'ihex'.

Please set your IDE accordingly to create hex file i n every compiling time. For example, you can build
hex file as post -build step as below in MCUXpresso IDE.
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ol Properties for MKV31F512_Blinky a
type filter test Settings - - 8
» Resource
Builders
w C/C++ Build Configuration: Debug [ Active ] ~  Manage Configurations...

Build Variables
Environment

Logging 553 Tool Settings | # Build Steps Build Artifact Binary Parsers| @ Error Parsers
MCU settings .
Settings Pre-build steps

Tool Chain Editor Command:
» C/C++ General
MCUXpresso Config Tools

Project Matures Edit...
Project References Description:

» Run/Debug Settings »
Task Tags

» Validation Post-build steps
WikiText Coemmand:

S{BuildArtifactFileBaseNamelbin" ; # checksum -p ${TargetChip} -d "${BuildArtifactFileBaseMName}.bin"

Edit...

Motes:
- Commands are executed by a Linux compatible shell
(not the Windows command processer).
- A comment character (#) disables ALL FOLLOWING COMMAMNDS.
- Enter one command per line.
- After editing, commands are concatenated with a ;' separator.

arm-none-eabi-size "${BuildArtifactFileMame}"
arm-none-eabi-ohjcopy -v -0 ihex "S{BuildArtifactFileName}" "${BuildArtifactFileBaseMame} hex"

f?‘\
Q/' Apply and Close Cancel

3. The MCUXpresso SDK source files must be modified so that the functions used by the easyDSP
bootloader are located in RAM. The target files are fsl_ftfx_flash.h and fsl_ftfx_controller.h within the
‘drivers' folder of your project. As shown in the red box below, add the following code right before the
API function declarations in the middle of each file.

Specifically, for fsl_ftfx_flash.h, please add the following:

#if defined(_ cplusplus)
extern "C" {
fendif

f#include "ecasyEinetisV.h"

#if EZ USE BOOTLOADER

EZ RAMFUNCTION SECTION CODE FLASH;
fendif
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for fsl_ftfx_controller.h, please add the following:

#if defined( cplusplus)
extern "C" {
#endif

#include "easyEinetisV.h"
#if EZ USE BOOTLOADER
EZ RAMFUNCTION SECTION CODE CONTROLLER:

fendif
How to use : Refer to _here for how to use flash dialog.
'MCU > Load Symbol' menu ®

If you are not using the easyDSP bootloader, you must run this menu to update the reprogrammed
variable information every time the MCU flash is programmed again with a debugger or similar tool.

If you are using the easyDSP bootloader, you do not need to use this menu. Instead, when you

program the flash, you can si mply select "Yes" in the message box that asks whether to retrieve the
variable information from the updated user program.

IDE setting

1. For easyDSP monitoring, the debug information should be included in the output file (for example,
*.elf or *.axf). And the option of assembler, compiler and linker should be set accordingly.
2. The unused variables could be excluded from the debug information depending on compiler's

optimization level and linker setting. If necessary, you can set the linker option so t hat the unused
variables are not excluded. For example, you can delete ' -- gc-sections' from the GNU linker option.
LPC1x00 setting

STEP 1: Hardware

easyDSP uses MCU's USARTO channel  to communicate with MCU and program flash. So check the
below hardware connection by MCU type.
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1

R

VDD

20K
PC13x5/LPC13x6/1 PC13x7

1

RXD (PIO0_18)

TXD (P100_19)

PICO_L

PIOO_2

b

/RESET

LPC17xx

RXDO or UD_RXD (=P0O[2])

TXDO or UO_TXD (=P0[2]]

pz[10]

2 1z T
B2 ol ] BOOT
e 5p2
THog % Ips 7t omeseT [
i =asyDSF Header
= 2ok L
voo  voo
20K T 20K
voD =
T 2. b mx
E5:E] w—
—2d3 HE BOOT
"o 5 okE * /RESET

easyDSP Header

For LPC1500, pin by different MCU package is shown below.

ISP pin |LQFP48 |LQFP64 |LQFP100
ISPO |PI00 4 [PIO19 [PIO25
ISP.1  |PI00 16 |PIO1 11 |PIO2 4
UO_TXD |PIO0_15 |PIO0_18 |PIO2_6
UO_RXD |PIO0_14 |PIO0_13 |PIO2_7

For LPC1800, make sure that OTP memory is not programmed or the BOOT_SRC bits are all zero so that the boot

mode is determined by the states of the boot

Other considerations :

-TX and RX pin of easyDSP header is pulled up with 100k Ohm resistor inside of easyDSP pod.

/RESET

i e

pins P2_9, P2_8, P1_2, and P1_1.

- referto here for BOOT pin operation mode.

STEP 2 : Use of LPCOpen library

easyDSP implements USART communication with MCU by using
should be included in the user program.

STEP 3: easyDSP source and header file

Two files are provi

Depending on its version, a and b are changeable.
folder (\source \LPC).
Please include them in your project according to target MCU.

In the header file, please set a target MCU or

MCU package or baudrate of easyDSP communication.

The baud rate should be same to that of easyDSP project.

It differs by target MCU series.
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Please refer to below for LPC1500.

NPCOpen library. Therefore this library

ded for easyDSP communication (easyLPC1x00_va.b.h and easyLPC1x00_va.b.c).
You can find them in the easyDSP installation


http://www.nxp.com/lpcopen
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LILTESSSLTILL TSI LTI LTSS ET LTSI DT TSI T i iiiidiidsdy
// Package Selection : Please choose MCU packags and define it as 1. set as 0 for others.
LILTESSSLTILL TSI LTI LTSS ET LTSI DT TSI T i iiiidiidsdy
fdefine EZDSP_LQFP48
fdefine EZDSP_LQFPE4
fdefine EZDSP_LQFP100

(=R -]

LILTESSSLTILL TSI LTI LTSS ET LTSI DT TSI T i iiiidiidsdy
/{ step 2 : set the baud rate for USART communication with sasyDSP

Iy it should be same to the baudrate of easyDSP project

LILTESSSLTILL TSI LTI LTSS ET LTSI DT TSI T i iiiidiidsdy
fdefine EZDSP_BRUDRATE 115200L

STEP 4 : Calling easyDSP _init() function

Please include easyLPC1x00_va.b.h in the main.c. And in the main(), call easyDSP_init() after the
initialization of MCU.
In the easyDSP_init() function, all necessary setting for easyDSP monitoring are done.

#include "easyLPCl1x00.h"

int main{void)
{

// initial setting

// call easyDSP init() to enable easyDSP monitoring
easyDSP_init();

// loop forever
while ()
{

STEP 5: IDE setting

1. Hex file (Intel format) is used for flash programming. So it should be created in every compiling
time in the same folder to output file (for example, *.axf) with same file name . Pleae set your IDE
accordingly to create hex file in every compilation.

For example, if you use MCUXpresso IDE, register arm -none -eabi -objcopy -O ihex
"${BuildArtifactFileName}" "${BuildArtifactFileBaseName}.hex" in the Post -build steps.

89



easyDSP help
2. For easyDSP monitoring, the debug information should be included in the output file (for example,

*.axf). And the option of assembler, compiler and linker should be set accordingly.
3. The unused variables could be excluded from the debug information depending on compiler's
optimization level and linker setting. If necessary, you can set the linker option so that the unused

variables are not excluded.

7.7 MCX
7.7.1 MCA

This page assumes the user is using Configuration Tools and MCUXpresso SDK.

Hardware
To program the flash using ISP (In - System Programming), the easyDSP must be connected to the
MCU's ISP -related pins. Refer to the MCU datasheet to identify the ISP -related pins. Note that the

factory default values can be changed by the CMPA settings.

VDD VDD VDD VDD
20k ;Eﬂk ;Eﬂk 20k MCX-A
VDD
-
—‘30 i 1 31 Y : ISP - UART_RXD
— 4 3 s oot ISP - UART_TXD
HA—a 6 5 P : ISPMODE_N
w ] 7 S‘E—K [RESET
1 g — RESET B
= HEADER 5X2
Other considerations :
- In case there is a reset IC between easyDSP /RESET and MCU R ESET_B, it should transfer the signal

within 0.5sec.
- TX and RX pin of easyDSP header is pulled up with 100k Ohm resistor inside of easyDSP pod.
- Please refer here for boot pin operation modes and precautions

Configuration Tools

Set the pins used in the hardware settings section above. Enter EZ_TX and EZ_RX in the Identifier for
the TX and RX pins, respectively.

The LPUART channel assigned to the corresponding pin may differ depending on the MCU. In the figure
below, pin 3 6 is used for RXD and pin 35 for TXD, and LPUART2 is assigned to these pins. Set the
properties of each pin as shown in the Routing Details tab. Pay particular attention to setting the pull

up.
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BB Pins % Peripheral Signals D¢ External User Signals = Miscellaneous = @ Package X pansion Header Qao i B =
880 ® e e ¥ P type filter text &8 =l < 3.
55z sboenePf 22 83 PR iles o2
Pin  Pinname Label dentifier  GPIO CTIMER SMARTDMA ADC 2o EEEHe ShgetiiT DR 2R
Pa GPIOLGPIO3  CTIMERAMATC..  SmartDMADSM.. ADC2A, B gsgggggﬁﬁggijg 525550 =EE§ 2
GPIO&GPIOA  CTIMER&MATC...  SmartDMAO:SM.. ADC2:4, jEELéE“FrFFWFFFF?\ (RO
GPIO4GPIO,S  CTIMEREMATC...  SmartDMAOSM.. ADC2A, T i
GPIO4LGPIOG  CTIMERZTRIGG.. SmartDMAGSM.. ADCZA, .
GPIO4GPIO,7  CTIMER3TRIGG..  SmartDMAD: ADCZA, P1_BAVUUD_INTOL voDi08
o ORiuu zar.
PI_tyAVO T pco Anct apc2 aDc3 1TRIG, W/
PIZI2AWUUGTIN2F 2LESFTI FCEIL..
ITRIG NS A0 Aot cAND chapn 3 GT4 AT
PI_I4TTPI2GI STLSI 4/CT P 18]
F1ISMVLEINTSY G clP2 CTIMERD CTIMER1 BrETING o
PIIBAVUUOTINIAF B IELROUTT
PILTTICT_NP13/. CTIMERY CTIMER3 CTINERS oaco I TRIC N3/
GPIOZGPIO0  CTIMER3TRIGG.. SmartDMAOSM.. ADCCA, 1 gonun’ IS [ FREQMED Flex P FlesPi GPIoD BRI
1 20/RESET B I0TRIG NG
GPIOZGPIO,1  CTIMER3TRIGG.. SmartDMAGSM.. ADCLA, Pl AUTRIC OUTSY GPIo1 Grio2 GPIO4 PE AN NG
GPIOZGPIO,2  CTIMER3TRIGG..  SmartDMAD: ADCOA, TR AL ar LT U [ovasaa
GPIOZGPIO3  CTIMER3(TRIGG.. SmartDMAQG:SM.. ADCO:A, AR 51262] LR G110 G - iuug_ s
GPIO2GPIOA  CTIMERG:CAPT..  SmartDMAOSM.. ADCOA, panTRIC TRBrY || LFTVRD (CELRRTT] LU [ERUARTE | giF UARTL_TXD.
GPIOZGPIOS  CTIMERO.CAPT..  SmartDMAOSM.. ADCIA T ot LPUARTS Ciliocd LPUARTS OPARD 2
G - — g-ﬁm\uzucnfwgﬁgii OPAUPY OPAFZ OPAF3 scEn |_pigiibuarTs_Tx0.
GPIO2GPIOG  CTIMERD.CAPT...  SmartDMAG:SM...  ADCI:A, PLAMRIG DUTA sPGo SUPPLY swo SYSEON 20MRIG_ouTD/
GPIOZGPIO,7  CTIMERZTRIGG... SmartDMAG:SM.. ADCGVH TR S AT T — eanco Bl g iy
GPIO2GPIOS  CTIMER3MATC... N [ eaoss g
GPIOZGPIOG  CTIMERZTRIGG... PzP‘%m"ful%l\]Ungfz— Egé%giiz::“:éé’
GPIOZGPION0  CTIMERZ:MATC...  SmartDMADSM..  ADCZA, By lisiee PR RIC N
GPIOZGPIO, 11 CTIMER3:TRIGG... SmartDMAQ:SM.. ADC2A, AT (RSO
GPIOZGPIOZ  CTIMERAMATC...  SmartDMAGSM.. ADCCA,
GPIOZGPIO3  CTIMER3TRIGG.. SmartDMAGSM.. ADCLA,
GPIOZGPIO, 14 CTIMERMATC...
= Routing Details E=0
S Dtype filter text
Routing Details for BOARD_InitPins ER+ (] v
# Peripheral  Signal Arrow  Routed pin/signal  Label Identifier Direction GPIO initial state  GPIO interrupt  Slew rate Opendrain  Drivestrength  Drive strength 1 Pull select Pl enable
@2 GPIo3 GPIO, 12 - [921P3.12 LED_RED LED_RED Output Logical 0 nfa Fast Disabled Low n/a Pulldown __ Disabled
36 LPUARTZ  RX < [36] LPUART2 RXD input n/a nfa Fast Disabled Low n/a
35 LPUARTZ  TX > [35] LPUART2_TXD Output n/a nfa Fast Disabled Low n/a
If Peripherals is not enabled in the Configuration Tool, enable it.
“ Peripherals
Configures the initialization of the SDK peripheral drivers.
=
@i Components X’ Peripherals B | Adc o
type filter text 1
P o 1 Select, which components should be offered | Latest component v
Middleware [+] type filter text
. . . " Configuration component  Component description Category
Peripheral drivers (Device specific) ' X . . .
5 LPADC Low Power Analog-te-Digital Converter peripheral component Peripheral drivers (Device specific)
NVIC SysTick LPCMP Low Power Comparatar (LPCMP) Peripheral drivers (Device specific)
LPDAC Low Power Digital-te-Analog Converter (LPDAC) Peripheral drivers (Device specific)
Peripheral drivers (Unk 0 0 LPI2C Low Power Inter-Integrated Circuit (LPI2C) Peripheral drivers (Device specific)
LPSPI Low Power Serial Peripheral Interface (LPSP1) Peripheral drivers (Device specific)
" LPTMR Low-Power Timer (LPTMR) Peripheral drivers (Device specific)
Utilities ° LPUART Low Power Universal Asynchronous Receiver/Transmitter (LPUART) Peripheral drivers (Device specific)
% OSTIMER QOS Event Timer Peripheral drivers (Device specific)
Custom initialization [+] RTC Real Time Clock (RTC) Peripheral drivers (Device specific)
i SYSTICK System Tick Timer Peripheral drivers (Device specific)
& UTICK Micro-Tick Timer (UTICK) Peripheral drivers (Device specific)
& WAKETIMER Wake-Up Timer Peripheral drivers (Device specific)
Wuu ‘Wakeup Unit (WU Peripheral drivers (Device specific)
4 WwoT Windowed Watchdog Timer driver Peripheral drivers (Device specific)

Open the SDK components manager 0K

Cancel

Configure the added module. Click the Custom name box and set the name to LPUARTez.

Use the interrupt mode and select the LPUART channel. Here, as in the previous example, LPUART2 is

used.

Also, confi gure various settings by referring to the figure below :
Appropriate clock
corresponding LPUART in the ConfigTools>Clocks menu.

-related settings are also required. If necessary, enable and set the clock for the

The Baudrate setting value must be the same as the baud rate used in the easyDSP project.

Set the both TX and RX FIFO watermarks to O.

Only the Receiver data register full interrupt is allowed, and its priority is set to the lowest. For MCX
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enter 7.
The interrupt handler name is set to LPUARTez_SE RIAL_RX_TX_IRQHANDLER.
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3 LPUARTez = 0
Low Power Universal Asynchronous Receiver/Transmitter (LPUART) n @
[Peripheral drivers (Device specific)]

Mame LPUARTez Custom name£
Mode | Interrupts w | Peripheral LPUART2 v
+ General configuration Preset | Custom... v
Clock source LPUARTZ_clock v
Clock source frequency 12 MHz (BOARD_BootCleckFRO12M) v
LPUART baud rate 115200
Parity mode Parity disabled v
Data size 2 bits v
Enable MSE data bits order O
Mumber of stop bits 1 v
Enable match address 1 [
Enable match address 2 O
T FIFQ watermark F
BRX FIFO watermark 0
R RTS enable O
T¥ CTS enable O
T¥ CTS source LPUART CTS pin v
TX CTS configuration Sampled at the start v
RX IDLE type Start counting after a valid start bit v
RX IDLE configuraticn 1idle character o
Enable TX []
Enable RX
Swap TXD and RXD pins ]
“ Interrupt configuration Preset  Custom... v
[JLIM break detect interrupt [J R active edge interrupt
(] Transmit data register empty interrupt (] Transmissicn complete interrupt
B Receiver data register full interrupt [ Idle line interrupt
Interrupts Eﬂeceiver overrun interrupt () Moise error flag interrupt
(] Framing error flag interrupt [T Parity error flag interrupt
[CJ RX FIFO overflow interrupt () R FIFO underflow interrupt
[ Match 1 interrupt () Match 2 interrupt
v Interrupt vectors
Enable Rx/Txinterrupt @)
» Rx/Tx Interrupt
Interrupt LPUART2_IRCOn v
Interrupt request Enabled in initialization v
Enable priority initialization -]
Pricrity T
Enable custom handler name [ ]
Interrupt handler name LPUARTez SERIAL_RX_TX_IROHAMNDLER
Handler template Copy to clipboard
Interrupt controller reference MNVIC

Calling easyDSP functions
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Include the provided source files (easyMCX.h, easyMCX.c) in your project.
These files can be found in the easyDSP program installation folder under \'source \MCX.
The file version can be found in the comments at the top of the file. Please use the latest version v12.5.

First, configure the target MCU in 'easyMCX.h' as shown below. No additional configuration is necessary.

kbbb b b b b b b b b b b b b b b b bbb b b

it

rget MCU =series.

Select ta
Define it as 1.
R R KRR R R R R R R R R R R R R R R R R R R R
#define EZ TGT MCU MCXa 1 // all MCX-Z series
#define EZ TGT MCU MCXE2x 0 // MCX-EZx series
#define EZ TGT MCU MCXE3x 0  // MCX-E3x series
Include easyMCX.h in main.c, and call the easyDSP_init() function after the ini tialization routine in the

main function.
As set earlier in the Configuration Tools, settings for pin, clock, and communication for the LPUART

must be performed in the BOARD_ InitHardware function.
If easyDSP monitoring does not work properly, reconfirm it by exploring the function.

$include "easyMCH.h"

int main(void)

{
/S Board pin init
BOARD InitHardware():
S/ reset of initial =setting
/f call easyDSP _init(} to enable easyDSPF monitoring
easyD5SF_init():
S/ loop forewver
while (1)
{
H

H

IDE setting

1. Set the IDE so that a hex file (Intel format) is generated with each compilation and located in the
same folder with the same name as the output file. The hex file is used for flash programming. For
example, w hen using MCUXpresso IDE, you can specify hex file generation in the Post -build steps.
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-

| typefilter text Settings O v 3
> Resource

| Builders

| v C/C++ Build Configuration: Debug [ Active ] ~  Manage Configurations...

Build Variables
Environment

Legging %3 Tool Settings Build SteEs Build Artifact @ Binary Parsers | € Error Parsers
MCU settings
- Pre-build steps
Settings
Tool Chain Editor CemmERE

C/C++ General
MCUXpresso Config Tools

w

Project Matures b
Project References Description:
» Run/Debug Settings "
Task Tags
> Validation Past-build steps
WikiText Command:
arm-none-eabi-size "${BuildArtifactFileName}" ; arm-none-eabi-objcopy -v -0 ihex "${BuildArtifactFileMar
- Edit...
Motes: »
- Commands are executed by a Linux compatible shell
(not the Windows command processor).
- A comment character (#) disables ALL FOLLOWING COMMANDS.
- Enter one command per line.
- After editing, commands are concatenated with a ;' separator.
arm-none-eabi-size "${BuildArtifactFileName}"
arm-none-eabi-objcopy -v -0 ihex "${BuildArtifactFileMame}" "${BuildArtifactFileBaseMName} hex"
|
Aestore Defaults Apply

: 'f?) Apply and Close Cancel

2. To perform monitoring with easyDSP, the output file (e.g., *.axf) must include debug information.

Select the appropriate compiler/linker options for this.

3. Depending on the optimization or linker settings, a variable that is declared but not actually used

may not be included in the debug information and thus not monitored by easyDSP. In this case,

appropriate IDE settings are needed to monitor that variable. For e xample, remove  -- gc-sections from
the GNU linker options.

7.7.2 MC>

This guide assumes that the user is using Configuration Tools and the MCUXpresso SDK.

Hardware

First, configure the LPUART channel and pins to be used for communication between easyDSP and the
MCU according to your board environment. There are no restrictions on the choice of channels or pins.
If you are not performing flash programming using the easyDSP provided bootloader (see the section
below), it is not necessary to connect /BO OT and /RESET.

For MCUs with two VDD domains (e.g., MCXE31B, with VDD_HV_A and VDD_HV_B) where different
voltages are applied to each domain, please verify which domain the LPUART belongs to and supply the
corresponding power domain voltage to the easyDSP pod.
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WODr WOD VOO
; 20k ; 20k ; 20k WMCx-E

WDD _
s .1 R
—04 2 1 P53 ™ LPUART RX
— 4 3 E= BOGT LPUART_TX
W—01 5 g = -
ﬁ{} ] i S’H IRESET
10 g [ — RESET B
= HEADER 5x2

Other Precautions:

- Connect the /RESET pin appropriately so that it can trigger a reset on the MCU. (The duration of the

Low state for the /RESET pin is approximately 500ms.)

- If a circuit such as a Reset IC is inserted between the easyDSP /RESET signal and the MCU RESET b
signal, the inserted circuit must be able to propagate the signal within 0.5 seconds.

- The RX and TX signals of the easyDSP header are pulled up internally by a 100k 9 resistor within the
easyDSP pod.

Configuration Tools

Confi gure the pins used in the previous hardware setup. Enter EZ_TX and EZ_RX as the Identifiers for
the TX and RX pins, respectively.

The LPUART channel assigned to these pins may vary depending on the MCU.

The figure below shows an example where pin 24 is use d for RX and pin 22 is used for TX, with
LPUARTO assigned to these pins.

Configure the properties of each pin as shown in the Routing Details tab. In particular, ensure that the
pull -up is properly configured.

B Pins X [ Peripheral Signals *le Extemal User Signals i= Miscellaneous = B s Package X i Expansion Header B =0
B8 0 wmw eee % P type filter tedt
Pin  Pinname Label Identifier mikroBUS(TM)  Prod(TM)  Freedor
4 PTDO/FTMO_CH..  PTDOA9[14] SENSOR_QUT
5 PTE PTE11/)9[13] ACCEL_INT2Z
6  PTEI0/CLKOUT/.. PTEI0A71] LPSPI2_PCS1 TP
7 PTEI3/FTMAC..  PTEI3/I[15] *
8  PTES/TCLKZ/FT..  PTES5/J9[26] CAND_TX :E‘g; {E}?ﬁ%—@ﬁ%ﬁ
9 PTE4/ETM_TRA.. PTE4 CANO_RX PTDI/FTMI_CHA/ TD24/F TV~ & HA/.
TA2S/FTMS CHO ; PNV BT PR soct cano cani T Re- e
v R oo o o lins T — —— e
o N e PG o e ™ e WRUERACE R
R Sh M RS Fma i e A5 -
= . VoA N G ome i iy s I e
14 VREFH VREFH VREFH TE16/F TMI_CH3/.
\@EEE_ FTu GPIOA GPIOE GPIOC ;g}%“;%'gng’
15 VREFL VREFL EIBT/LPI2C0_SCLI. GFlOD GPIOE 1250 12s1 TAI7/FTWO_CHB/.
16 GND PTBB/LPIZCOTSDAY. vDD128
i RN R Bl e
17 . PTBT EXTAL PTB:FM%LTTHHQX LPSFI LPSPIl LPSPIZ LFTMRD il i Ry =
18 . PTB& XTAL CUit e LPUARTD LPUART! LPUART2 NVIC {%};W:Eﬁ?/
19 PTA26/13[4] PTOI7/FTND F LT/, FOBO PDEI QuadSP| RCM TCI0/F TG G HAJ
; P E RTC sco s SURPLY Tt
20 PTE14/FTMO_FL..  PTE14/)9(3] ACCELINT1 FH%}%?E%ZEEM: o ¥ES}{EH%!—?§?
21 PTE3/FTMOFLT..  PTE3I5[2] J5[2] (INT) PTENFTAGHTL TERnET SR
22 LPUAwRTI]:Df PTA27/19[1] EZTX ﬂu‘wi%fﬁ 5; 3 % % fé\.:lé ﬁjéﬁ%u..
23 PTETZFTMOFL.  PTEI2/1[4] DEBUG_UART_TX 11141 (@ IR Crar TE 1 FINE G AL
E24 LPUARTO_RX PTA28/19[2] EZ RX FTBI8/FTME_CHT/ TC23/LPSPI_SCK.
25 PTD17/FTMO_FL. PTD17/)2[2] DEBUG_UART_RX 2] (o MCXE247VLQ - LQFP 144 package
26 PTA PTA29/19[19]
27 PTA PTA30/19[18]
28 PTD PTD16/3[13] 13[13]
2 PTD PTD15/1[141/)3]... 13[15]; )
£} Routing Details B=0
P typefilter text
Routing Details for BOARD_InitPins 2 @8 v

2 Peripheral  Signal Arrow  Routed pin/signal  Label \dentifier  |Direction  GPIO initial state  GPIO interrupt  Drive strength [Pullselect  Pull enable | Passive filter  Digital filter
Bl ~usrmo RX - [24] LPUARTO_RX ~ PTA28/19(2] | EZ_RX Input n/a n/a High Pullup Enabled Disable Disablz
22 LPUARTO  TX > [2]LPUARTOTX  PTAZ7/9(1] | EZTX Output n/a n/a High Pullup Enabled Disable Disable

Ensure that Peripherals are enabled in the Configuration Tool. If not, please activate them.
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' Peripherals

Configures the initialization of the SDK peripheral drivers.

[€0]

Then, add the LPUART module under Drivers.

il Components %+’ Peripherals = g8 ol Add Configuration Component Instance (]
type filter text
JpElte o n Select, which components should be offered | Latest component v
Middleware Q type filter text
Peripheral drivers (Device " Configuration component  Component descriptiun. . Cat.EQDry . .
& LPADC Low Power Analog-te-Digital Converter peripheral component Peripheral drivers (Device specific)
NVIC SysTick 4 LPCMP Low Power Comparator (LPCMP) Peripheral drivers (Device specific)
& LPDAC Low Power Digital-te-Analog Converter (LPDAC) Peripheral drivers (Device specific)
Peripheral drivers (Universal) ° & LPI2C Low Power Intér-\ntegrated Circuit (LPI2C) Per?pheral drivers (Dev?ca spac?f\c]
& LPSPI Low Power Serial Peripheral Interface (LPSPI) Peripheral drivers (Device specific)
N & LPTMR Low-Power Timer (LPTMR) Peripheral drivers (Device specific)
Utilities ° ;. LPUART Low Power Universal Asynchronous Receiver/Transmitter (LPUART) Peripheral drivers (Device specific)
& OSTIMER OS Event Timer Peripheral drivers (Device specific)
Custom initialization o & RIC Real Time Clock (RTC) Peripheral drivers (Device specific)
i SVSTICK System Tick Timer Peripheral drivers (Device specific)
& UTICK Micro-Tick Timer (UTICK) Peripheral drivers (Device specific)
£ WAKETIMER Wake-Up Timer Peripheral drivers (Device specific)
A WUl ‘Wakeup Unit (WU Peripheral drivers (Device specific)
& WWDT Windowed Watchdog Timer driver Peripheral drivers (Device specific)
Open the SDK components manager oK Cancel

Configure the added module as follows:

Click the Custom name box and set the name to LPUARTez.

Select the Interrupt mode and choose the appropriate LPUART channel. In this example, we use
LPUARTO, consistent with the previous step.

Also, configure various settings by referring to the figure below.

Proper clock configuration is required. If necessary, activate and configure the clock for the
corresponding LPUART in the ConfigTools > Clocks menu.

Set the Baudrate to match the value used in your easyDSP project.

Set both TX and RX FIFO watermarks to O.

Enable only the Receiver data register full interrupt and set its priority to the lowest (for MCX -E, enter
15) .

Set the interrupt handler name to LPUARTez_SERIAL_RX_TX_IRQHANDLER.
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P4 LPUARTez = 8
Low Power Universal Asynchronous Receiver/Transmitter (LPUART) n @
[Peripheral drivers (Device specific)]

Name LPUARTez Custom name B
- — —
Mode InterruEts L J Peripheral LPUARTO v
v YGeneral configuration Preset Custom... v
Clock source PCC.PCC_LPUARTO_CLK w
Clock source frequency 8 MHz (ClocksTool_Defaultinit) v
LPUART baud rate 115200
Parity mode Parity disabled -
Data size 8 bits -
Enable MSEB data bits order (I}
MNumber of stop bits 1 v
Enable match address 1 O
Enable match address 2 O
TX FIFO watermark 0
BRX FIFO watermark 8o
RX TS enable O
TX CTS enable O
TX CTS source LPUART CT5 pin v
TX CT5 configuration Sampled at the start -
RTS watermark 0
R IDLE type Start counting after a valid start bit v
RX IDLE cenfiguration 1idle character -
Enable TX ]
Enable RX (-]
[CJLIN break detect interrupt [_] RX active edge interrupt
[] Transmit data register empty interrupt [] Transmission complete interrupt
B Receiver data register full interrupt [IIdle line interrupt
Interrupts [_] Receiver overrun interrupt [_] Moise error flag interrupt
[_] Framing error flag interrupt [l Parity error flag interrupt
[ RX FIFQ overflow interrupt [ RX FIFQ underflow interrupt
[ Match 1 interrupt [ Match 2 interrupt
“ Interrupt vectors
Enable Ry/Txinterrupt (B
% Rx/Tx Interrupt
Interrupt LPUARTO_IRCn v
Interrupt request Enabled in initialization v
Enable priority initialization a
Pricrity 15
Enable custom handler name []
Interrupt handler name LPUARTez_SERIAL_RX_TX_IRQHAMNDLER
Handler ternplate Copy to clipboard
Interrupt controller reference NVIC

The steps described so far were for variable monitoring.
If you intend to use the easyDSP - provided bootloader for flash programming, the following additional
steps are required.
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Since the easyDSP bootloader utilizes the Flash driver, click the "+" button below to add the flash

module to the drivers folder under your project directory.

Peripheral drivers (Device specific)

Click the 'Open the SDK..." button.

| & Add Configuration Compeonent Instance
|

L

5 ADC16
CMP
CRC
DAC
D5PI
eDMA
EWM
FlexCAN
FTM
GPIO
12C

LLWU
LPTMR
PDB
UART
WDOG

Configuration component

1 Interrupt controller

Component description
Analog-to-Digital Converter (ADC)
Comparator (CMP)

Cyclic Redundancy Check (CRC)

12-bit Digital-to-Analog Converter (DAC)

Dual Serial Peripheral Interface (DSPI)

Enhanced Direct Memory Access (eDMA)

External Watchdog Monitor (EWM)

Flexible Controller Area Network (FLEXCAM)

FlexTirmer Module (FTM)

General Purpose Input/Output (GPIO)

Inter-Integrated Circuit (12C)

Mested Vectored Interrupt Controller (MVIC)

Low-Leakage Wakeup Unit (LLWLU)
Low-Power Timer (LPTMR)
Programmable Delay Block (PDB)

Universal Asynchronous Receiver/Transmitter (UART)

Watchdog timer (WDOG)

Category

Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)
Peripheral drivers (Device specific)

Required 50K components
platform.drivers.adc16[2.2.0-2.3.9]
platform.drivers.cmp[2.0.0-2.1.0]
platform.drivers.cre[2.0.1-2.1.0]
platform.drivers.dac[2.0.1](2.0.x)
platform.drivers.dspi[2.2.0](2.2.x)
platform.drivers.edmal2.4.0-2.4.9]
platform.drivers.ewm([2.0.1](2.0.x)
platform.drivers.flexcan[2.8.0-2.9.9]
platform.drivers.ftm[2.6.0](2.6.x)
platform.drivers.gpic[2.7.01(2.7.x)
platform.drivers.i2c[2.0.5](2.0.4)

platform.drivers.llwu[2.0.1](2.0.x)
platform.drivers.Iptmr[2.1.1](2.1.x)
platform.drivers.pdb[2.0.1](2.0.x)
platform.drivers.uart[2.5.1](2.5.%)
platform.driverswdog[2.0.0](2.0.)

Open the SDK components manager [ oK ] Cancel

Under Drivers > Device > SDK Drivers, select flash f
E3x series.

@l Manage SDK components for project MCXE247 Blinky o b4

or the MCX -E2x series, or flash_c40 for the MCX

[T Mo
‘ i, Adding/removing components could potentially break your project. Please use this feature carefully. L&ﬁ

‘ Available SDK components
Copy sources

18 Import other files

‘ Components EANERE]
Add or remove SDK software components
‘ type to filter
Name Description Version Info
> [ £ Abstraction Layer
> [ £ Board Components
> [ £ CMSIS Drivers
> @ E CMSIS Include
~ @ £ Drivers
v @ E Device
~ @ £ SDKDrivers
(O & MCm MCM Driver 220
() &+ acmp ACMP Driver 240
O 4 ade ADC12 Driver 208
(0 4 cache_Imem CACHE LMEM Driver 211
@ & clock Clock Driver 200
@ 4} commen common Driver 262
(O gk ere CRC Driver 205
() &t dmamux DMAMUX Driver 213
() &gt edma EDMA Driver 247
() gk ela_csec ELA CSEC Driver 200
() gk enet ENET Driver 2110
() & ewm EWM Driver 204
@ 4 flash Flash Driver 330
| & flecen FLEXCAN Driver 2745

Click OK to exit the current dialog. When you return to the previous dialog (Add Configuration
Component Instance), click Cancel to exit.

This adds the flash module to the drivers folder within your project, making it available for use by the
easyDSP bootloader.

Calling easyDSP functions

Please include the provided source files (easyMCX.h, easyMCX.c, easyMCX_boot.c) in your project.
These files can be found in the \source \MCX folder under th e easyDSP installation directory.
You can check the file version in the comments at the beginning of each file; please use the latest
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version, v12.5.

Proper configuration is required in the easyMCX.h file:

First, set the target MCU.

Next, if you are using the easyDSP -provided bootloader for flash programming, set

EZ USE_BOOTLOADER to 1. Otherwise, set it to 0.

Finally, if using the easyDSP bootloader with an MCX - E3x series device, specify the port to which the
RX pin belongs.

R LR L L LTRSSt EEE Rttt EE R et EEEEE Rl E ]

el
Select target MCU =eries.

Define it as 1.

bbb bbb b b R b R b b bbb b bbb b bbb bbb b bbb b b b b bbb b R bbb bbb b b

#define EZ TGT MCU MCXA 4] fif all MCX-A series
#define EZ_TGT_MCU MCXEZ=x 1 fi MCE-EZx series
#define EZ TGT _MCU MCXE3=x 0 fi{ MCE-E3x series

-I,'-RHRHRRHRHRHRHRRRRHRHRHRHRRRRHRHRHRHRRHRHRHRHRHRRHRHRHRHRRRRHRHRHRHRRHRHRH
For MCXE serie=s only.
In case you use the
define EZ USE_EOOTIL

A A A A A A A A A A AR AN A AR AR AR AN AR AR AR AN AR AARAARANR [

B

#if EZ TGT MCU MCXEZx EZ TGT MCO MCXE3dx

$§define EZ USE BOOTLOADER 1

#endif
J,'.HHRHRHHHHHHHHRHRHHHHHHRHF::':RHHHHHHRHRHHHHHHHHRHRHHHHHHHHRHRHHHHHHRHRHHHHHH

;, use kSIULZ PTA.

A A AR AR A A AR R R RN AR AR R AR AR R R AR R AN AR R RRRERRRRANR [

#if EZ TGT MCU MCXE3x && EZ USE EOOTLOADER
#define EZ PORT FOR R¥ PIN kSIULZ PTA // if BX pin is allocated to PTA
#Fendif

Include 'easyMCX.h'inyo  ur main.c file.

Verify that the LPUART settings for easyDSP communication, which were configured earlier in the
Configuration Tools, are properly executed within the BOARD _InitHardware function at the beginning of
main.c. Ensure that the BOARD_InitBootPins, BOARD_InitBootClocks, and BOARD_InitBootPeripherals

functions R responsible for pin, clock, and communication settings respectively R are called inside

BOARD_InitHardware. If they are not, you must call them manually.
If you are using the easyDSP  -provided bootloader, call easyDSP_boot() immediately following those

functions.
Once all other initializations are complete, call the easyDSP_init() function.
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#include "easyMCX.h"
nt main{wold)

/ Board pin init

Hr E
BOARD InitHardware():

/f Right after clock and pin setting, call easyDSF boot() to enable flash programming
§#if EZ USE BOOTLOADER

ea;yESE_boot[]:

#endif
S rest of initial setting
/f call easyDSF_init () to enable easyDS5F monitoring
easyDSP_init():
/' loop forewver
while (1)

easyDSP provided bootloader

While there are various methods provided by manufacturers for flash programming (e.g., JTAG

debuggers), easyDSP provides a bootloader that allows you to easily perform frequent program

updates during development phase via the LPUART communication channel.

However, this method has several limitations and precautions, so please ca refully consider whether to
use it.

If you do not use the easyDSP -provided bootloader (i.e., #define EZ_USE_BOOTLOADER 0 in
easyMCX.h), please skip this chapter.

Limitations and Precautions:

1. Since the bootloader is embedded within the user program, the easyDSP source files must already
be programmed into the MCU flash for the bootloader to function. If the flash is completely erased or
the easyDSP source files are not programmed, flash programming will not be supported (i.e., entering
bootloader mode i s impossible). In this case, you must program the flash using a debugger. Therefore,
the initial flash programming must be performed using a debugger at least once.

2. If an error occurs during flash programming (for example, an error during programming after the
flash has already been erased), the bootloader will no longer exist in the flash and will become
unavailable. In this case, as mentioned in precaution #1, you must use a debugger to program the
flash.

3. To place the functions and variables used fo r flash access into RAM, a certain amount of RAM
capacity is consumed. When compiler optimization is used, this is approximately 3 KB.

Preparation for Use:

1. As mentioned above, declare EZ_USE_BOOTLOADER as 1 in easyMCX.h, include the
easyMCX_boot.c file in your project, and call the easyDSP_boot() function in the main function.
2. Configure your IDE so that an Intel hex file is generated with every compilation and saved in the
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same folder and with the same name as the output file. The hex file is used d uring flash programming.
For example, when using MCUXpresso IDE, you can specify hex file generation in the Post -build steps.
il Properties for MCXA346_Blink, [m]
| typefilter text Settings Qo - §
» Resource
| Builders
| » C/C++ Build Configuration: Debug [ Active ] ~  Manage Configurations...

Build Variables
Environment

Legging %5 Tool Settings | # Build SteEs Build Artifact Binary Parsers | @ Error Parsers
MCU settings .

| Settings Pre-build steps
Tool Chain Editor CammEE

C/C++ General
MCUXpresso Config Tools

w

Project Matures Lt
Project References Description:

> Run/Debug Settings o
Task Tags

> Validation Post-build steps
WikiTest Command:

arm-none-eabi-size "${BuildArtifactFileName]” ; arm-none-eabi-objcopy -v -0 ihex "${BuildArtifactFileMar
1

iid steps Edit...

Motes:
- Commands are executed by a Linux compatible shell
(not the Windows command processor).
- A comment character (#) disables ALL FOLLOWING COMMANDS.
- Enter one command per line.
- After editing, commands are concatenated with a ;' separator.

arm-none-eabi-size "${BuildArtifactFileName}"
arm-none-eabi-objcopy -v -0 ihex "${BuildArtifactFileMame}" "${Build ArtifactFileBaseMame}.hex"

_Aestore Defaults Apply

@' Apply and Close Cancel

3. You must modify the MCUXpresso SDK source files so that the flash functions used by the easyDSP
bootloader are located in RAM.

For MCX-E2x, fsl_ftfx_flash.h, fsl_ftfx_controller.h and fsl_ftfx_flexnvm.h in the project's drivers folder
should be modified. Please add the code as shown in the red boxes below, immediately before the API
function declarations in the middle of ea ch file.

Specifically, add the following to fsl_ftfx_flash.h:

.l,'.HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

* LPI

A A A A A A AR RRRRRRRRRRRRRER S

¥

#if defined(_ cplusplus)
extern "C" {
#endif

#include "easyMCX._h"

Fif EE_USE_ECCT:CA:ER
EZ RAMFUNCTICN SECTION CODE E2x FLASH;
fendif

and add the following to fsl_ftfx_controller.h:
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S R R R R R R R R R AR R AR AR AR R E R A R AR RHRAH
% APT
EFT

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHJ{.

#if defined( cplusplus)
extern "C" {
#endif

$include "easyMCH.h"

$if EZ USE_BOOTLOADER

EZ RAMFUNCTION SECTION CCDE_E2x CONTROLLER;
fendif

andd add the following to fsl_ftfx_flexnvm.h.

-ll'.HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
* APT

:l::l::l::l::l::l::l::l::l::l::l::l::l::l::l::l::l::l:sssssssssssssssssssss},"

#if defined( cplusplus)
extern "C" {
fendif

$include "easyMCH.h"

$if EZ USE_BOOTLOADER

EZ RAMFUNCTION SECTION CODE E2x FLEXNVM;:
#endif

For MCX-E3x, fsl_c40_flash.h in the project's drivers folder should be modified. Please add the code as
shown in the red box below, immediately before the API function declarations in the middle of the file.

.II-'333333333333333333333333333333333333333
*# APT

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH,{'

#if defined{ cplusplus)
extern "C" {
fendif

$#include "easyMCH.h"
#if EZ USE_BOOTLOADER
EZ RAMFUNCTION SECTION CODE E3x FLASH;

$endif
How to use : Referto here for how to use flash dialog.
'MCU > Load Symbol' menu ®

If you are notusingt  he easyDSP -provided bootloader, you must execute this menu to update the
variable information whenever the MCU flash is reprogrammed (e.g., via a debugger).

If you are using the easyDSP  -provided bootloader, this step is replaced by selecting "Yes" in the
message box that asks whether to re -acquire the updated user program variable information during
flash programming.

IDE setting
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1. To perform monitoring with easyDSP, the output file (e.g., *.axf) must include debug information.
Select the appropriate comp iler/linker options for this.
2. Depending on the optimization or linker settings, a variable that is declared but not actually used
may not be included in the debug information and thus not monitored by easyDSP. In this case,
appropriate IDE settings are needed to monitor that variable. For example, remove -- gc-sections from
the GNU linker options.

7.8 MSPMO, MSPM33

STEP 1 : SysConfig - Configuration NVM

easyDSP uses the code generated by SysConfig.

The following guide describes the configuration proces s for MSPMO based on SysConfig version 1.25.0.
The configuration for MSPM33 is almost same to that of MSPMO.

At first, you should  set the 'Configuration NVM' item such as BCR and BSL configuration.

First, configure the BCR section. 'Enable Fast Boot Mode' should be disabled, and 'Enable BSL' should
be enabled.

|E Q Aa % & > MSPMOG3519 &  Software » Configuration NVM O o o
{g " PROJECT CONFIGURATION (1)
Project Configuration Files Q Q

El] ~ MSPMO DRIVER LIBRARY (7) Configuration NVM 3 = REMOVE ALL

~ SYSTEM (10)

Aa ¥

oFcr pasaword fields in this device, user should provide SHA256 hash of 128-bit pazaword. See field

Board
. . o descriptions for more details.
Configuration NVM (]
DA ® Quick Profiles ~
GPIO Q@
IWDT @ Accept configuration risks
MATHACL ® I Debug Security Profiles Security Level 0 - No restrictions -
RTC_B ®
SYSCTL
o Boot Configuration Routine (BCR) Configuration
SYSTICK ® A
WWDT ®
~ ANALOG (4)
ADC1Z ® Debug Security Policy Configuration e
COMP ®
baCiz @ SWD Mass Erase and Factory Reset Configuration e
VREF ®
~ COMMUNICATIONS (6)
120 @ Flash Memory Static Write Protection (SWP) Configuration (Bank 0) ™
12C - SMEUS ®
MCAN @ Flash Memory Static Write Protection (SWP) Configuration (Bank 1) ™
SFl ® Enable CSC Policy (]
UART Q@
a ash Bank Sw /
UART - LIN ® Enable Flash Bank Swap Policy O
+ TIMERS () Enable Fast Boot Mode O
TIMER G) BCR Configuration ID
TIMER - CAFTURE ® Expected BCR Configuration CRC
TIMER - COMPARE ® Enable BSL
TIMER - PWM ® _—

Next is the BSL Configuration section.

Set the 32 -byte BSL password required to enter the BSL.

Depending on the MCU type, either input the password directly or as a SHA256 hashed value.

If using the default value from SysConfig, the BSL password will be 32 bytes of all OXFF.

Enable the BSL Invoke Pin Check.

You can use the default BSL Invoke Pin or set a custom one if needed. In this case, the BSL Invoke Pin
Level must always be set to High.

You can set the BSL UART Pin.  For BSL_RX and BSL_TX, the MSPMO uses UARTO, while the MSPM33 uses UC12.

Some MCUs allow configuring the Baud Rate, which should be set to 9600 in that case.
Finally, enable or disable BSL Read Out Enable. If enabled, the flash da ta is read to perform a flash
Verify operation. If disabled, the flash CRC is read to perform the Verify operation.
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Bootstrap Loader (BSL) Configuration

BSL Access Password

BSL Access(0]
BSL Access(1]
BSL Access[2]
BSL Access([3]
BSL Access[4]
BSL Access([s]
BSL Access[a)
BSL Access[?]

BSL GPIO Invoke Configuration

Enable BSL Invoke Pin Check
Use Default BSL Invoke Pin
BSL Invoke Pin

BSL Invoke Pin PINCM

BSL Invoke Pin Level

BSL UART Pin Configuration

LIART Peripheral
Default UART Baud Rate
LUART T Pin

UART Tx Pad Mumber
UART TX Mux

UART RX Pin

UART RX Pad Number
UART RX Mux

easyDSP help

O0x51409CER
1

0x761396AF

Ox5F63720F

Ox5A4AB4BD

0x9FC3630A

OxF930AF12

Ox5CEEABSD

0x88E11B97
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BSL 12C Pin Configuration

BSL Plugin Configuration

BSL Flash Plugin Enable

Alternate BSL Configuration

Lze Alternate BSL Configuration

BSL Configuration ID

BSL App Version

BSL Read Out Enable

BSL Security Alert Configuration
Expected BSL Configuration CRC

Please note: There is a precaution. The flash memory in the NONMAIN area cannot be programmed
using easyDSP. Therefore, any initial settings or subsequent changes made in this step must be

easyDSP help

O

0xFFFFFFFF

]

lgnore security alert

programmed to the flash using a debugger or another tool.

STEP 2 : Hardware

As confitured in STEP 1 or by Tl factory default, connect

VDD

47K
KMSPKI

BSLRX (UARTO_RX)

BSLTX (UARTD TX)

BSL_invoke

MRST

EEIJK J____ V55

47K
MSPM33

BSL_invoke, BSLRX and BSLTX to easyDSP

BSL_UART_RX (UC12_RX)

BSL_UART_TX (UC12_TX)

header.

VDD -
-
— ¢4 3 PE

] 2 " I'g JRESET
—— 10 ;] ===
= easyDSP Header

VDD

X
I e —:s
—= ¢4 3 pPE
%—2o 6 5 P2 poor
T B T b9 _meser
— {10 :] ==t

BSL_invoke

B egasyDSP Header

MRST

S0k J____ W35
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Other conside rations :
- Direct connection between easyDSP /RESET and MCU NRST.
- RX and TX pins of easyDSP header are pulled up with 100kOhm resistor in the pod.
- In case pull -up resistor is attached, resistor value should be higher than several k Ohm.
- referto here for BOOT pin operation mode.

STEP 3 : SysConfig - Others

Since easyDSP uses the DriverLib library for UART communication, you must include it in your project.

I Q Az # ¢ MSPMOG3519 Project ® <
» Software » Configuration
v PROJECT CONFIGURATION (1) S < Files @ {D
Project Configuration Files (]
g] v MSPMO DRIVER LIBRARY (7) Q = Aa »
v SYSTEM (10) R e
Board (] v
Configuration NVM (] Compiler
DMA @
GPIO () ® File Generation A
wor ® I Linker File Generation
MATHACL @
RTC.B ® Startup File Reference
SYSCTL < Option File Generation
SYSTICK ) Linker Libraries File Generation
wWWDT ®
v ANALOG (4) include Libraries A

ARz ® DriverLib
COMP @ —
DAC12 ® Tl Drivers O
VREF @ GUI Composer O

Since the NRST pin must be used in  NRST mode, do not check 'Disable NRST Pin'

| Q Az #® ¢ MSPMOG3519 O @
» Software » SYSCTL
v PROJECT CONFIGURATION (1) S = @
Project Configuration Files (]
g] v MSPMO DRIVER LIBRARY (7) Q = Aa *

v SYSTEM (10) = =
Board o SYSCTL® *) L B
Configuration NVM (]
DMA ® Graphical Clock Configuration A
i 2o Use Clock Tree
IWDT ®
MATHACL @
RTC_B ® Power & Systems Configuration -
m @ : Run Power Policy
SYSTICK @
WWDT ® Low Power Policy SLEEPO -

v ANALOG (4) Supplied Operational Voltage (VD. 33
ADC12 ® BOR Threshold 0 v
0 ® Enable Write Lock O
s ® Enable Sleep On Exit O
VREF @

«~ COMMUNICATIONS (6) Enable Event On Pending O
12C ©) Disable NRST Pin 2
12C - SMBUS ® VBOOST Operating Mode ONDEMAND -
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Next, we have the UART configuration. Please name it as UART_O.

Select the communication baud rate for variable monitoring. The selected value must be the same as
the baud rate selected in the easyDSP project.

The UART communication protocol is 8 bits, no parity, and one stop bit.

| B - Aa # & > MSPM0G3519 & » Software » UART
w MSPMO DRIVER LIBRARY (7)
~ SYSTEM (10)

® @£

Aa *

Q

0 @ wmnr

Configuration NVM (]
DMA ® &UART_O0 rD [m]
GPIO (/] ®
IWDT ® Name UART_O
MATHACL (O] Selected Peripheral
RTC_B ®
SYSCTL 0 Quick Profiles -
SYSTICK ® UART Profiles Custom -
WWDT ®

~ ANALOG (4)
ADC12 @® Basic Configuration -
COMP @
DAC12 @ UART Initialization Configuration
VREF ®

 COMMUNICATIONS (8)
12C @ Clock Source BUSCLK -
12C - SMBUS @ Clock Divider Divide by 1 -
MCAN @ Calculated Clock Source
SPI @

T

UART & ® arget Baud Rate 230400
UART - LIN @ Calculated Baud Rate 230215.83 -

~ TIMERS (6) Calculated Error (%)
TIMER @ Word Length B bits -
TIMER - CAFTURE @

Parity None hd

TIMER - COMPARE @
TIMER - PWM @ Stop Bits One -
TIMER - QEI @ HW Flow Control Disable HW flow control -
Timer Fault @

Enable the FIFO, and set the FIFO Threshold Level as below picture.
Activate both the Receive and Transmit interrupts, and set their priority to the lowest level.
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Advanced Configuration 4
UART Mode Normal UART Mode v
Communication Direction TX and RX v
Oversampling 16x v
Enable FIFOs
RX FIFO Threshold Level RX FIFO contains >= 1 entry v
TX FIFO Threshold Level TX FIFO is empty -
Analog Glitch Filter Disabled v
Digital Glitch Filter 0

Calculated Digital Glitch Fiiter
RX Timeout Interrupt Counts 0

Calculated RX Timeout Interrupt

Enable Internal Loopback O
Enable Majority Voting O
Enable MSB First O
Retention Configuration n
Low-Power Register Retention
Disable Retention APls O
Extend Configuration A
Enable Extend Features O
Interrupt Configuration &
Enable Interrupts Receive, Transmit -
Interrupt Priority Level 3 - Lowest -

First, the target pins are determined in 'PinMux’, and various settings are performed in 'Pin
Configuration'.

In the following figure, based on the factory release of MSPM0G3519SPZR, BSLRX is assigned to pin 34
and BSLTX is assigned to pin 33.

The pull -up resistors for the TX/RX pins are activated, and the 'Drive Strength Control' for the TX pin is
set to High if possible.
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DMA Configuration

Pin Configuration

TX Pin
Direction

10 Structure

Enable pin configuration
Digital IOMUX Features

Internal Resistor Pull-Up Resistor

Invert Disabled
Drive Strength Control High
High-Impedance Disabled

RX Pin

Direction

10 Structure

Enable pin configuration

Digital IOMUX Features

Internal Resistor Pull-Up Resistor

Invert Disabled
Hysteresis Control Disabled
Wakeup Logic Disabled

As shown in STEP2, UART channel should be UARTO

PinMux Peripheral and Pin Configuration

UART Peripheral UARTO
RX Pin PA11/34
TX Pin PA10/33
Other Dependencies

STEP 4 : easyDSP  source file

Please include driverlib from TI

Lo

or UC12 respectively

4 L
p B P

for MSPMO and MSPM33.

in your project since easyDSP uses it for UART communication.

Two files are provided for easyDSP communication (easyMSPM.h, easyMSPM.c). Please include them in

110



easyDSP help

your project.  You can find them in the easyDSP installation folder (\source \MSPM).
Please include easyMSPM.h in the main.c. And in the main(), call easyDSP_init() after the initialization
of MCU.

In the easyDSP_init() function, all the setting for easyDSP monitoring are done.

$include "easyMSEM.hR"

int main({void)
i
S/ initial setting
/f call easyDSP init(} to enable easyDSPF monitoring
easyDSP_init():
/S loop forewer
while (1)
i
¥
¥
STEP5: IDE
1. Hex file (Intel format) is us ed for flash programming. So it should be created in every compiling

time in the same folder of output file (ex *.out) with same file name. The hex file extension could be
either 'hex' or 'ihex'. easyDSP first check if the hex file with extension 'hex' exists and use it for flash
programming. If the hex file with extension 'hex' doesn't exist, easyDSP uses the hex file with
extension 'ihex'. Pleae set your IDE accordingly to create hex file in every compiling time.

Please refer to the setting of CCS. Es pecially for CCS, memory width should be 8.
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@ Properties for G3307_Blinky O be
[type filter text | | Output Format Options L=l g v 8
Resource
General
+ Build Configuration: | Debug [ Active ] ~ | | Manage Cenfigurations...
SysConfig
w Arm Compiler
Processor Options - -
Optimization Output format | Intel hex (--intel, -i) ~
Include Options
Predefined Symbols
Advanced Options
Arm Linker
v Arm Hex Utility
General Options
Diagnostics Options
Boot Table Options
Output Format Options
Load Image Options
Additional Array Format Optior
Arm Objcopy Utility [Disabled]
Debug
£ >
@' Show advanced settings Apply and Close Cancel
B0 Properties for G3507_Blinky 0 %
[type filter text | | General Options Ll g - §
Resource
General
v Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...
SysConfig
w Arm Compiler
Proses.sor.Optlons [] Output as bytes rather than target addressing (--byte, -byte)
Optimization
Include Options Specify CMAC key file name and enable CMAC (--cmac) | | @
Predefined S)fl"!ﬂb0|5 Specify entrypoint address or symbol name (--entrypoint, -€) | |
Advanced Options
Arm Linker Exclude section from hex conversion (--exclude, -exclude) {a
w Arm Hex Utility
General Options
Diagnostics Options Specify fill value (-fill, -fill | |
Boot Table Options [ Select image mode (--image, -image)
Output Format Options [ Include linker fill sections in images (~-linkerfill, -linkerfill)
Load Image Options _ )
Additional Array Format Optior Specify map file name (--map, -map) | | =
Arm Objcopy Utility [Disabled] Specify memory width (--memwidth, -memuwidth) |S |
Debug
Specify output file names (--outfile, -o) |S{BuiIdArtifactFiIeBaseName}.hex | @
[] Quiet Operation (--quiet, -quiet, -q)
Specify rom width (--romwidth, -romwidth) | |
< > [1Zero based addressing (--zero, -zero, -z)
@' Show advanced settings Apply and Close Cancel

2. For easyDSP monitoring, the debug information should be included in the output file (for example,

*.out). And the option of assembler, compiler and linker should be

set accordingly.

3. Depending on compiler's optimization level and linker setting, the unused variables could be
excluded from the debug information and not shown in the easyDSP.

If you like to avoid this, don't use compiler optimization
below in case of CCS.
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G Properties for G3507_Blinky O ®

G

ood

|t5-'pe filter text | Miscellaneous

Rescurce
General
w Build
SysConfig

Configuration: |Debug [ Active ] ~ | | Manage Configurations...

Arm Compiler
» Arm Linker . . . .
Basic Options Aggressively reduce size of the DWARF information (--compress_dwarf) w
File Search Path
w Advanced Options
Command File Preprocessin
Diagnostics
Linker Qutput
Symbel Management

[] Disable conditional linking and ignore .clink (--disable_clink, -j)

Select trampoline minimization algorithm (--minimize_trampolines) w

Add <function> to preferred placernent order list (--preferred_order) &

Runtime Environment
Miscellaneous

Linker optimization Strict compatibility checking (--strict_compatibility) w

Arm Hex Utility [Disabled] Minimurm space between non-adjacent trampolines (--trampoline_min_spacing]) l:l
Arm Objcopy Utility [Disabled]
Debug Eliminate sections not needed in the executable (--unused_section_elimination) off w
a % Zero initialize ELF uninitialized sections (--zero_init) w
/‘\
'\2,' Show advanced settings Apply and Close Cancel

4. In case of CCS, to program NONMAIN memory area of flash by debugger, below option should be

set in Debug Configuration menu.
&g Main Program | 8 Target| B~ Source| [C] Common

Device | Texas Instruments XDS110 USE Debug Probe/CORTEX_MOP ~

Program/Memory Load Options
Auto Run and Launch Options
Misc/Other Options

Reset Configuration
Reset target before program load
Reset target after program load

IMSPMO Flash Settings

Reset Type
() Soft reset
(®) Hard reset

Erase Configuration

NWarning: Modifying NOMMAIN incorrectly, or erasing it without programming can permanently lock the devic
See MSPMU documentation for more details

Erase method

(O Erase MAIN memory anly

(®) Erase MAIN and NONMAIN memory (see warning above)

() Erase MAIN and MONMAIN necessary sectors only (see warning above)

(O Erase MAIN memory sectors by range (specify below)
(O Do not erase Flash memory

7.9 PSOC4

Hardware connection

Please connect easyDSP header  RX and TX pin to the selected UART pins of MCU accordin to your
design.
Also connect easyDSP header #4 pin to VDDD.

RX and TX pins of easyDSP header are pulled up with 100kOhm resistor in the pod.
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2. 1 RX
4. = 3 T
B4 2 [E
*—goE SpT
*Ho & T Pg*meseT

= easyDSF Header

- In case there is a reset IC between easyDSP /RESET and MCU XRES, it should transfer

UART_RX
UART_TX

XRES

/RESET signal to MCU  XRES within 0.5sec.

- In case pullup resistor is attached, resistor value should be higher than several k Ohm.

Bootloader project

easyDSP

Single -application bootloader configuration is required for easyDSP to access onchip flash of MCU. In

other configuration, easyDSP can monitor the variables but can not program flash.

Below software setting is explained based on PSoC Creator 4.4.

It is assumed that you are already familiar with bootloader and bootloadable. If not please check the

m anual from Infineon.

metadata

Bootloadable
application

Single-app
Bootloader

Single-application
Bootloader

Please make a schematic as below by dragging the compoents from component catalog.

And change the name of bootloader component to Bootloader UART.
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You can add other components if necessary (ex, LED).

Bogllogder UART UART_1
Bootloader UART
Standard

First set the 'Bootloader UART' component as below capture. Note that 'Wait for command time'
should be more than 2000ms.
If required, you can set the security key.

Configure 'Bootloader_UART ? .
MName: | Bootloader_LIART
< General | Built-n q I
COptions Optional commands
Communication component: LART_1 e . Get flash size
[] Dual-application bootloader Verify row
Golden image support Eraze row
Auto application switching (] Get row checksum
Copier [] Verfy application checksum
Wait for command ] 5end data
Watt for command time {ms): 2000 = [] Sync boatloader
(0 wait forever) Get application status
Bootloader application version: |[:-;.;DD|}D | ] Get metadata
Packet checksum type: Basic summation b
[] Fast boctloadable application validation
Bootloader application validation
[] Security key: 11 || 22|33 || 44 || b5 || 66
Datashest QK Apply Cancel

Second set the UART component as below capture. Use 'UART Basic' tab as its default. Note that
115200bps, 8bit s, one stop and no parity is used.
In 'UART Advanced' tab, buffer size should be changed.
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Configure "UART_1'

Name:  |UART_1

Configuration /” UART Basic | UART Advanced | UART Pins | Builtin |

Mode: Standard

Direction: TX+RX ~

Baud rate (bps): 115200 w Actual baud rate (bps): 117647 G)
Data bits: 3 bits ~

Parity: Mone ~

Stop bits: 1 bit w

Cwersampling: 12 =

[] Clock from terminal
[ ] Median filtter
Retry on MACK
Inverting R
[ ] Enable wakeup from Deep Sleep Mode

Low power receiving

Datashest 0K Apply

Cancel
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Configure 'UART_1" ? >
Name:  |UART_1
Configuration | UART Basic /~ UART Advanced | UART Pins | Builtn | 4 b
Buffers size Intermupt DMA
R¥ buffer size:  |272 = Mone R output
TX buffer size: |64 = ® Intemal TX output
[] Byte mode Extemal
Intermupt sources
[] UART done R FIFD not empty
TX FIFQ not ful ] Rx FIFO ful
[] T* FIFO empty (] R¥ FIFD overflow
[] T FIFD overflow [ ] RX FIFQ underflow
[] T FIFD underflow [ ] R frame emor
T¥ lost arbitration R¥ party emor
TX NACK [] RX FIFC level
] T FIFO level ] Break detected Brea 11 =
TY F :: ﬂ R F :: _II.‘
Multiprocessor mode R¥ FIFO drop
Address [hex 2 = On parity emor
Mask thes FF - [] On frame emor
Accept matching address in BX FIFO
Flow contral
[ ] RTS Folz Active Low RTS FIFO level: |4 =
[]cTs Fola Active Low
Datashest QK Apply Cancel

Please select UART pins according to your design. In this example, P0.4 and P0.5 are used.

117




easyDSP help

5‘ § Name 7 Port Pin Lock

. gEEz=E==3&58

g fgrErzaEaEzEzggeg

z

s
BB == veeD
2 | P20 YRES
3 | P2 PO | 31
4 |ram -~ Poig | 30

)

5 |F2m !‘: 205 WART_ 114
5 |Fza P0[4]=\UART_I:M
B CYBCAZASAX-483 B =
5 | P28 - Fojz | 28
5 | P27 PO1] | 25
T v=s PolDl | 24
11 | F3[0] P3| | 23

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

— M L RS R = o

ZEEEEERESEZZE

M- 1: 130 : BEE

T o =
i i -

G# Pins [\ Anslog | (&) Clodks | ## Interrupts | 5% System | [E] Directives Flash Security |

Finally call Bootloader_UART_Start() function in the beginning of main().
With this, all set for bootloader project.

int main(void)
{
Bootloader UART Start():
S fCyElobalIntEnable; /* Enable global interrupts. */f

/* Place your initialization/startup code here (e.g. MyInst Start(}) */
for(::)

{
f* Place your application code here. */f

MCU flash programming with bootloader project

You have to program bootloader project to MCU after compiling bootloader project. If necessary, flash

are for bootloader project can be protected.
easyDSP can't program the flash for bootloader project.
Once bootloader project is programmed to flash, easyDSP can program bootloadable project.

Bootloadable project

Please make the schematic like below from component catalog. Please change the name of UART
component to UART_ezDSP.

You can also add other components according to your program (not shown here).

Bootloadable_1 UART ezDSP

Eootloadable
Standard
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Setting of each component as below :
First for Bootloader component. Please use 'General' tab as it is. Also register Bootloader project hex or
elf file to 'Dependencies’ tab.

Mame: | Bootloadahble_1

- Generall Dependencies * Built-in 1k

Application version: (0000
Application [D: (0000
Application custom 1D 00000000

[ ] Manual application image placement

Mo MR
AL E LR

Checksum exclude section size (bytes): 0 =

-

Datashest QK Apply Cancel

MName: | Bootloadable_1

General »* Dependencies |~ Built-in q F

Bootloadable projects require a reference to the associated Bootloader
project’s HEX and ELF files. The HEX files extension is * hex. The ELF files
extension depends on IDE and can be “eff, *.out, *.axf, or other.

Bootloader HEX file:
| BootLoader cydsnWCortex MOWARM_GCC_541WDebug WBoot L-:ual:ler.he|

Browse...
Bootloader ELF file:
| . WBootLoader.cydsn' W CotexMIWARM_GCC_5419 Debug W Boot Loader ef |

Browse...

Datashest QK Apphy Cancel

Second for UART component.

Please set the communication speed (bps) in the 'UART Basic' tab. It should be same to bps setting of
easyDSP project. Butit  could be different from bps of bootloader project above. Also note to use 8bits,
no parity, 1 bit stop bit. Also set the parameters of ' UART Advanced' tab as below.
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Configure 'UART_ezD5P! ? x
Mame:  |UART_ezDSP
Configuration /~ UART Basic | UART Advanced | UART Pins | Builtin | q b
Mode: Standard
Direction: TE+RY =~
Baud rate {bps): 115200 w | Actual baud rate (bps): 117647 (D
Data bits: 8 bits w
Parity: None ~
Stop bits: 1 bit b
Cversampling: 12 =
[] Clock from teminal
[ ] Median filter
Retry on MACK
Inverting RX
[ ] Enable wakeup from Deep Sleep Mode
Low power receiving
Datashest (8]4 Apply Cancel
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Configure '"UART_ezD5P

Name:  |UART_ezDSP

Buffers size
RX buffer size: |8

&3
&

T¥ buffer size: g
] Byte mode

Intermupt sources

[] UART done

(] TX FIFO nat ful

(] T FIFO empty

[] T FIFD overflow

[] T FIFD underflow
T¥ lost arbitration
TH NACK

(] T FIFD level

FIFD levels
T FIFD: 0

Multiprocessor mode

Address hex): |2 =

Mask (hex): FF =

Configuration | UART Basic /~ UART Advanced | UART Pins | Builtn |

q I

Intemupt DMA,

() Mone RX output
® Intemal TX output
() Extemal

R¥ FIFO not empty

] R FIFO full
RX FIFD overflow

R¥ FIFD underflow

. R¥ frame emor

R¥ party emor
[] RX FIFC level
[ ] Break detected

R FIFO: 7

R¥ FIFO drop
On parity emor

[] On frame emor

Accept matching address in BX FIFO

Breal: width:

Flow contral
[ ] RTS Folarty: | Active Low L RTS FIFO level: |4 =
[]cTs Polarty: | Active Low w

Datashest oK Apply Cancel

Priority of UART interrupt is recommended to be low not to interrupt higher priority interrupt routine.

Start Page ]/m/ﬁp[]esign.cysch/ LED_blinky.cydwr l

Instance Mame
UJART ezDSP_SCB_IRC &

Pins

M\ Analog | (5 Clocks

/| Interrupt Number

Priority (0 - 3)
3

Interrupts ? System

Directives

Flash Security
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UART pins should be same to pins of bootloader project. In this example, P0.4 and P0.5 are used.
ﬁ i MName 2 Port Pin Lock
313235388 ﬁ?;Ele
e EEEsSz=3358

% L oaaaia o g g g

KN vss = veen

z | P2 xﬂssg

3 |P1) PIT] | 31

4 |F217 Py PoE] | 20

3 | P23 i PU(5] WART_ezDSPw

& | P24 ! P0[4]=u4.e.ﬂT_eznspm

7 leas CY8C4245AXI1-483 I

s |oae 44-TQFP | 2

3 P27 PO[T]| 25

[ 10 RS Pofo] | 24

11 | P3[0] P43] | 23
ZT BT EEES 2= &
ERREEZEEREESEZEE

G Pins [\ Anslog | (&) Clodks | #% Interrupts | % System | | Directives | (] Flash Security |

Source files (easyPSoC4.h and easyPSoC4.c) are provided for easyDSP communication. Please include
them in your project. You can find them in the folder of easyDSP installation ( \'source \PSoC).

Finally call easyDSP_init() function in the main(). Withi this, you are ready to use easyDSP.

$include "project.h"
$include "easyP5o0C4.h"

int main (void)
{
CyGlobalIntEnable; /* Enakle global interrupts. */

/* Place your initialization/startup code here (e.g. MyInst Start()) */

£asyDSE dnit (] ;

foxr(:;:)
{
S* Place your application code here. #f

IDE setting

1. For easyDSP to access the variable, the debug information should be included in the output file (ex,
*.elf). And the option of assembler, compiler a nd linker should be  set accordingly.

2. *.cyacd file is used for flash programming. So it should exist in the same folder to output file.

3. The unused variables could be excluded from the debug information depending on compiler's
optimization level and linker setting. If necessary, you can set the linker option so that the unused
variables are not excluded. For example, in PSoC4 creator, set the 'Remove Unused Sections' false.
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Build Settings 7 >
Corfiguration: Debug (Active) ~
Toolchain: ARM GCC 5 4-2016q2update ~
=+ LED blinky v Optimization
-- Code Generation Remove Unused Sections False
-- Debug

-- Customizer

B+ ARM GCC 5.4-201 G-g2-up
-- General
--Assembler

& Compiler

-~ (eneral

- Optimization

- Command Line Remove Unused Sections

- Linker Allow the linker to remove unused sections. Must be used in conjunction with the
- {zeneral compiler's Create Function Sections option.

~Command Line mcpu=cortex-mOplus -mthumb -L Generated_SourcePSoC4 -W),-Map ${0utput Dirks

. S{Project ShortName} map -T Generated_SourceWP SoC4'WemOplusgee Id -
Et-Liser Commands specs=nano .specs -1 ffunctionsections -03 ffatto-objects

7.10 PSOC C3

easyDSP connection

easyDSP uses MCU provided BootROM DFU mod e to program flash. And to utilize BootROM DFU mode,
easyDSP header RX and TX should be connected to P8.1 and P8.3 respectively.

P8.1 and P8.3 are SCB5.UART.RX and SCB5.UART.TX respectively except 48 pins package. So,

easyDSP monitoring will be based on SCB5.

In case SCB5 can't be used (for example, 48 pins package has no SCB5), you can use another SCB for
monitoring purpose by connecting easyDSP header RX and TX to the relevant SCB UART RX and TX
pins but you can  not program flash.
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VvDDD
Q
§ 20k
VDDD PSoC C3 with SCB5
—242 1p—TF P8 1
—&J 4 3 P3 : P8.3
~3048% P9 SEmeT £
— 10 9 p XRES
- easyDSP Header
= 1k § 1k §
VDDD PSoC C3 without SCB5
—292 1 pl—& SCBn UART RX
—‘6—0 4 3 O5 SCBn UART.TX
T+ b § P—X
X—{'O—O 8 7 Dg—x
—L 10 9 p¥—X
= easyDSP Header

Other considerations

- 3.3V supply to easyDSP  header #4 pin

- In case there is a reset IC between easyDSP -RESET and MCU XRES, easyDSP -RESET signal should
be transferred to MCU  XRES within 0.5sec.

- In case pull -up resistor is attached to RX and TX pins, resistor value should be higher than several k

Oohm.

- referto here for BOOT pin operation mode

Device Configurator

easyDSP uses auto -generated code based on  device configurator for its monitoring. Below process is
based on d evice configurator 5.3.

First, select SCB 5 in the Peripherals tab and change its name to scb_ez and set as UART.
Peripherals ~ Pins  Analog System Peripheral-Clocks ~ DMA

Enter filter text... wE A g I

[S A

Resource Name(s) Personality
v Communication
> Controller Area Network FD (CAN FD) 0
(C) Serial Communication Block (SCB) 0 scb_0
(] Serial Communication Block (SCB) 1 scb_1
() Serial Communication Block (SCB) 2 cb 2
() Serial Communication Block (SCB) 3 scb_3
() Serial Communication Block (SCB) 4 scb_ 4
| Serial Communication Block (SCB) 5 scb_ez _UART-3.0 v
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And set the parameters of SCB as below :
Select the baud rate as you want but it should be same to one in the easyDSP project setting.
UART configuration with 8 bit data, 1 stop bit and no parity bit.
As long as SCBS5 is used, P8.1 and P8.3 should be used.
Trigger level of RX FIFO is set to 127, that of TX FIFO is set to O.
APl mode is set to Low Level.
RX FIFO not Empty is the only source of interrupt.
Please refer to the below capture for further setting.

Serial Communicatioﬁ I?Iock (SCB) 5 (;cb_ez) - Parameters & x
IEn-‘.er filter text... Z|0 VBB
Name Value
v Overview
@ Configuration Help Open UART (SCB) Documentation
v General
@ Com Mode Standard
(?) Baud Rate (bps) 115200
@ Cversample 8
@ Bit Order LSB First
(?) Data Width 8 bits
@ Parity None
(@) Stop Bits 1 bit
@ Enable Digital Filter a
v Support RS-485
@ TX-Enable @]
v Single Wire Half-Duplex Mode
(?) Half-Duplex Mode Enable O
v Flow Control
@ Enable Flow Control O
@ CTS Polarity Active Low
(@) RTS Polarity Active Low
@ RTS Activation Level 63
v Connections
@) Clock & @ 16.5 bit Divider 0 clk [USED]
@ RX & | @ P[] digital_inout [USED]
@ X & @ Pep] digital_inout [USED]
@ RX Trigger Output <unassigned>
@ TX Trigger Output <unassigned >
v~ Actual Baud Rate
(?) Actual Baud Rate {bps) 3 115211
(?) Baud Rate Accuracy (%) %) 0010
(@) Clock Frequency (%) 921.692 kHz
v Trigger Level
(@) RXFIFO Level 127
(@) TXFIFO Level ;T
v Multi Processor Mode i
@ Enable Multi Processor Mode O
@ Address 0
(@) Mask 255
@ Accept Matching Address in RX FIFO ()
“  Advanced
@ Drop on Frame Error O
@ Drop on Parity Error O
(%) Break Signal Bits 1
@ Break Level Low Level Pulse Detection
@ Store Config in Flash
v APl Mode
(@) API Mode Low Level
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v RX Interrupt Sources
(?) RX FIFO not Empty ]
@ RX FIFO Full O
(?) RX FIFO Overflow @]
(?) RX FIFO Underflow O
@\) RX Frame Error 8]
@\,l' Break Detected O
(?) RX FIFO Above Level 8]
v TX Interrupt Sources
(?) UART Done O
() TXFIFO Empty O
(?) TX FIFO not Full O
() TX FIFO Overflow ]
(?) TX FIFO Underflow O
(?) TX FIFO Below Level O
And set the clock of SCB accordingly in the Peripheral -Clocks tab. The example for above clock
connection as below. Please note that the parameter value should differ by baudrate and so on.
PSC3MSFDS2AFQ1 16.5 bit Divider 0 - Parameters & x
Peripherals Pins  Analog System Peripheral-Clocks ~ DMA iEntm filter text, & ‘ O YeEm
[E;\‘e‘f‘w text ] \.' BE® KB [Name Value
hesource N;me(;) ) VPersonallty 1 | overiew
> Peri 0 Clock Group 0 e b 3 o :
> Peri0 Clock Group 1 (?) Configuration Help Open Peripherals Clock Dividers Documentation
> Peri0 Clock Group 4
> Peri 0 Clock Group 5 V. Gen/e_[al
v Peri 0 Clock Group 6 (?) Source Clock (%) CLK_HF4 (96 MHz + 0.79%)
v 165 bit (@) Integer Divider 104
8 16.5 bit Divider 0 peri_0_group_6_div_16_5_0 Peripheral Clock-1.0 (?) Fractional Divider 5
(?) Frequency () 921.69 kHz + 0.79%
‘é\/ Start on Reset ]
‘3\/ Peripherals * . Serial Communication Block (SCB) 5 clock_sch_en (scb_ez) [USED]
16.5 bit Divider 0 - Parameters  Code Preview
Finally save the file.
calling easyDSP_init() in main.c

Two files are provided for easyDSP communication (easyPSOC_C3.h, easyPSOC_C3.c). Please include

them in your project. You can find them in the easyDSP installation folder (\source \PSOCQC).
Pleae include easyPSOC_C3.h  at the top of main.c and call easyDSP_init() in the main() after the code
of initialization. It enablesmonitoring of variables.
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#include "easyPSOC C3.h"

int main(void)

{
// initial settings
// call easyDSP init() to enable easyDSP monitoring
easyDSP_init();
// loop forever
for (;;)
{
}
}

Settings for flash programming

1. Enabling BootRom DFU mode by edgeprotecttools

easyDSP uses BootRom Device Firmware Update (DFU) mode for flash programming. By default, the
DFU mode is not enabled at delivery time from Infineon. To enable the feature, the user needs

to execute below procedure :

- Connect debugger (CMSIS  -DAP) to your target  board/MCU.

- Execute 'Command Prompt' and change its directory to your project folder.

- Inthe Command Prompt, execute "C:\Infineon \Tools\ModusToolbox -Edge-Protect - Security -Suite -
1.4 \tools \ edgeprotecttools \bin\edgeprotecttools.exe -t psoc_c3 init". It will make new folders such as
keys, logs, policy and packets in your project folder. The executed command might change depending

on the folder edgeprotecttools is installed.

- Inthe Command Prompt, execute "C:\Infineon \Tools\ModusToolbox -Edge-Protect -Security - Suite -
1.4 \tools \ edgeprotecttools \bin\edgeprotecttools.exe set -ocd -- name openocd -- path

C:\Infineon \Tools\ModusToolboxProgtools -1.4\openocd". The executed command might change
depending on the  folder openocd is installed.

- Open the file policy_oem_provisioning.json with any text editor and change " value" of "dfu_enable" to
true and save the file.

- Inthe Command Prompt, execute "C:\Infineon \Tools\ModusToolbox -Edge-Protect -Security -Suite -
1.4 \tools \ edgeprotecttools \bin\edgeprotecttools.exe -t psoc_c3 provision -device -p

policy/policy_oem_provisioning.json". Please check the "Programming complete" message and ignore
the error message "ERROR : Unable to read current LCS value" after then.

With this, BootRom DFU mode is enabled. Please refer to the below link for further information.
https://github.com/Infineon/mtb  -example-ce240782-fwu-bootrom -dfu/blob/master/README.md

https://github.com/Infineon/edgeprotecttools/blob/master/docs/README_PSOCC3.md
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2. Hex file generation by IDE
Hex file (Intel format) is used for flash programming. So it should be created in every compiling time
the same folder of output file (for example *.out) with same file name (output file name.hex). Pleae
set your IDE accordingly to make it happen.

7.11 RA
7.11.1 RA hardware

Connection to easyDSP

Direct connect ion of SCI9 RXD9 and TXD9 of MCU to easyDSP pod is recommended. Please note that
SCI9 should be used to program flash by easyDSP.

RX and TX pins of easyDSP header are pulled up with 100kOhm resistor in the pod.

Also connect easyDSP header #4 pin to VCC.

Other considerations :

- In case there is a reset IC between easyDSP /RESET and MCU RES, it should transfer easyDSP
/RESET signal to MCU RES within 0.5sec.

- In case pull -up resistor is required, resistor value should be higher than several k Ohm.
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VCC VCC
RAZ2 series
veo 10K 10K RA4 series
RAGE>/RA6Mx/RAGT1/RAGT3
RX
291 2 101 - P110/RXD9
B 4 3 5 TBO0T P109/TXD9
W 6 5 7 P201/MD
=0 8 7o,
+—0d 10  opd [RESET RES
VSS
— easyDSP Header -
VCC VCC
VCC 10K 10K
RAGT2
RX
2 2 11 - PA15/RXD9
5 4 3 5 THOOT PBO3/TXD9
W 6 5 7 P201/MD
10 8 7 P9 |RESET
1019 g pf ' RES
V5SS
- easyDSP Header |
VCC VCC
VCC 10K 10K
RAS8 series
2 1 RX
4 2 1 3 T P208/RXD9
5 4 3 5 TBOOT P209/TXD9
HS & 5 = : P201/MD
=) 8 7T
+—04 40 g p? [RESET RES
] V5SS
1 easyDSP Header

In case you can't use SCI9, you can use the other SCI channel but
programming not feasible). In this case let

Referto here for BOOT pin operation mode.

Compatibility to Debugger

easyDSP uses RXD9 and TXD9 pin of MCU which overlaps with some

JTAG TDI and SWD SWO in case of some of RA4, RA6

to use SWD without SWO.

7.11.2 RA doware

RA software
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easyDSP provides the source file for its communication based on
Hereafter, FSP setting will be explained based on version 3.5.0.

STEP 1 : FSP setting

First, activate FSP by clicking ‘configuration.xml' file.
Then go to the Stacks tab and generate UART stack. Depending on MCU type, either r_sci_uart or
r_sci_b_uart module should be used.

¢ d e e

CAN (r_can)

[2C Communication Device (rm_comms_i2c)
|2C Master (r_iic_master)

|2C Master (r_sci_i2c)

[2C Shared Bus (rm_comms_idc)

[2C Slave (r_iic_slave)

125 (r_ssi)

SPI (r_sci_spi)

SPI (r_spi)

LART (r_sci_uart)

USE Composite (r_usb_composite]

USEB HCDC (r_ush_hcdc)

USE HHID (r_usb_hhid)

LUSE HMSC (r_usb_hmsc)

LISE Host Vendor class {r_usb_hwvnd)

USE PCDC (r_usb_pcdc)

USE PHID {r_usb_phid)

USE PMSC (r_usb_pmsc)

USE Peripheral Vendor class (r_usb_pvnd)

% | New Stack >

Analog

Artificial Intelligence ¥

Audio
Bootloader

CapTouch

DsP
Graphics
Input
Menitoring
Motor

Power
Security
Sensor
Storage
Systermn
Tirners

Transfer

4" Search...

Connectivity

Metworking

FSP(Flexible Software Package).
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No setting to DTC Driver since it is not used. Click UART stack to set the properties.

Stacks Configuration

Threads

= HAL/Common Stacks

w !xffé HAL/Common
49 g_ioport /O Port (r_icport)
4% g_uartd UART (r_sci_uart)

47 g_ioport If0 Port
(r_ioport)

&)

4% g_uartd UART (r_sci_uart)

&)

&1 Add DTC Driver for
Transmission
[Recommended but
opticnal]

&1 Add DTC Driver for
Reception [Mot
recommended]

In case 'properties’ window is not shown, use below menus.

Window Help

Mew Window

Editor >

Appearance >

Show View > (@

Perspective > | Hg

Mavigation > %
o

Preferences a_
=
=
o=
&
[al
53
=
@
B,
=

> Hletar oy | R

Build Targets

CfC++

Projects

Consaole

Docum

Include

Optimization Assistant

ents

Browser

Cutline

Problem Details

Problems

Project

Explorer

Properties

Search

Smart Browser

Smart Panual

Tasks

Other...

Alt+5hift+C, C

Alt+5hift+ 0, O

Alt+5Shift+ 0, X

Alt+5hift+0, 5

Alt+5Shift+Q, O

All the necessary change is shown in red at below picture :

First, enable FIFO if target MCU supports FIFO for this SCI channel.
Also, change its module name to 'g_easyDSP'. And set the channel # to 9 in order to use SCI9 and
select baud rate properly. Later in your easyDSP projec setting, the same baudrate should be used.
Then change callback name to 'easyDSP_ callback' and set its intterupt priority to lowest one.

TXD9 and RXD9 pins should be selected
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In the following explanation, P109 and P110 are used for TXD9 and RXD9 respectively .

=] Properties |."_ Problems| B Console ':} Smart Browser T Smart Manual

g_easyDSP UART (r_sci_uart)

Settings

APl Info

Property
w Common
Parameter Checking
FIFO Support
DTC Support
Flow Centrol Support
R5-425 Support
v Module g_easyDSP UART (r_sci_uart)
v General
Mame
Channel
Data Bits
Parity
Stop Bits
w Baud
Baud Rate
Baud Rate Modulation
Max Error (3
w Flow Control
CTS/RTS Selection
Software RTS Port
Software RTS Pin
w Extra
w R5-485
DE Pin
DE Pin Polarity
DE Port Murnber
DE Pin Mumber
Clock Source
Start bit detection
Moize Filter
Receive FIFO Trigger Level
w [nterrupts
Callback
Receive Interrupt Pricrity
Transmit Data Empty Interrupt Pricrity
Transmit End Interrupt Priority
Error Interrupt Pricrity
w Pins
CT59
CTS_RTSS
RXDG
TXD9

Value

Default (BSP)
Enable
Disable
Dizable
Dizable

g_easyD5P
.

8bits

Mone

Thit

115200
Dizabled
5

Hardware RTS
h=abled
Dizabled

Disable
Active High
Disabled
Disabled
Internal Clock
Falling Edge
Dizable

One

easyD5P_callback
Pricrity 13
Pricrity 13
Pricrity 15
Pricrity 13

Mone
Mone
P110
P109
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Move to Pins tab and  set the pin configuration so that the operation Mode is '‘Asyncronous UART' and
TXD9 is P109 and RXD9 is P110.

iﬁf [RABE1] FSP Configuration 3

Pin Configuration

Select Pin Configuration _ﬂ Export to CSV file 27| Cenfigure Pin Driver Warnings
| FPE_RAGE1.pincfg v | Manage configurations... Generate data: | g_bsp_pin_cfg
Pin Selection = = |%  Pin Configuration
|T}-‘pefiltertext | MName Value Lock Link
v # Connectivity:sCl P Pin Group Selection Mixed
sclo Operation Mode Asynchronous UART
sci ~ Input/Output
sclz CT59 MNene
et CTS_RTS9 MNone
scia RXD9 ¥ P110 [ (=)
~ sCla - MNone
Connectivity:50HI X9 LAl 5] =
Connectivity: 5P|

In case of some RA4, RA6  and RA8 MCU series, TXD9 and RXD9 overlaps with some debugger pins.
Please set the debugger operation mode to SWD without SWO use.

Pin Selection = =] |&  Pin Configuration =} Cycle Pin Group

Type filter text | Mame Value Lock Link

¥ Connectivity: USBFS Py Operation Mode  SWD
Input:CTSU v Input/Output
Input:IRC TCK MNone
Input:KINT DI Mone
Graphics:PDC 0o Mone
Storage: Q5P TS Maone 1
Storage:SDHI SWCLK + P300 Ii.l-. =
System:BUS SWDIO + P108 & =
¥ Systerm:CGC WO Mone
w ¥ Systern:DEBUG
« DEBUGD
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The input pullup and higher drive capability is recommended to the pins TXD9 and RXD9.

¥ [RAGE1] FSP Configuration X

Pin Configuration

Select Pin Configuration m Export to C5V file Configure Pin Driver Warnings
| FPB_RAGE1.pincfg v | Manage configurations... Generate data: | g_bsp_pin_cfg
Pin Selection = = 1%  Pin Configuration
|T}fpefi|ter text | Name Value Link
7 pie N Symbolic Name ARDUINO_D1_PMOD2Z_M...
< P10 Comment
P11 Mode Peripheral mode
s P12 Pull up/down Input pull-up
+ P12 Qutput Type CMOS
P14 Drive Capacity H_
PI1S v Input/Output
P109 ¥ 5CI9_TXD9 =5

£+ [RAGE1] FSP Configuration X

Pin Configuration
Select Pin Configuration m Export to CSV file Caonfigure Pin Driver Warnings
| FPB_RAGE1.pincfg w | Manage configurations... Generate data: | g_bsp_pin_cfg
Pin Selection = | |% PinConfiguration
|T}'pEfi|tl':I’tl‘:Xt | MName Value Link
~ P09 N Symbolic Name ARDUINO_DO_PMODZ_M...
< P10 Comment
P11 Mode Peripheral mode
v P12 Pull up/down Input pull-up
s P12 IRC Mene
P14 Output Type CMOS
P15 Drive Capacity H
v p2 v Input/Qutput
v P3 P110 ¥ 5CI9_RXDS (=5

some MCUs (for example, RA8E1) can enable/disable the clock input to SCI. In this case, the clock should be

enabled in the 'Clocks' tab.

4} [RASE1] FSP Configuration X | =0

Clocks Configuration Generate Project Content

[ Restore Defaults

XTAL 20MHz Clock Src: PLL1P ~ —=> CPUCLK Div /1 ~ —=> CPUCLK 360MHz
PLL Src: HOCO v [ ICLK Div /3 ~ —> |CLK 120MHz
HOCO 20MHz VIPLL Div /2 \L v PLL1P Div /2 ~ —= PLL1P 360MHz [> PCLKA Div /3 ~ —=PCLKA 120MHz
LOCO 32768Hz PLL Mul x72.00 > PLL1Q Div /2 ~ —= PLL1Q 360MHz [= PCLKE Div /6 ~ —2PCLKB 60MHz
MOCO 8MHz PLL 7ZUMHZ\L PLL1R Div /2 ~ — PLL1R 360MHz [*> PCLKC Div /6 ~ —= PCLKC 60MHz
SUBCLK 32768Hz PLL2 Disabled ~ [ PCLKD Div /3 ~ —> PCLKD 120MHz
PLL2 Div /2 v PLL2P Div /2 ~ — PLL2P OHz [ PCLKE Div /3 ~ —=PCLKE 120MHz
PLL2 Mul x96.00 > PLL2Q Div /2 ~ —> PLL2Q OHz = BCLK Div /12 ~ —>BCLK 30MHz
PLL2 OHz \L PLL2R Div /2 ~ —=> PLL2R 0Hz > FCLK Div /6 ¥ — FCLK 60MHz
CLKOUT Disabled ~ —= CLKOUT Div /1 ~ —> CLKOUT 0Hz

1SCICLK Src: HOCO e '—) SCICLK Div /1 ~ —>SCICLK 20MHz

SCICLK Disabled
SCICLK Src: HOCO!
SCICLK Src: MOCO
SCICLK Src: LOCO
SCICLK Sre: XTAL CANFDCLK Div/8  ~ —s CANFDCLK OHz
SCICLK Src: SUBCLK

SCICLK Src: PLLIP .

SCICLK St PLLIG UCK Div /5 v —> UCK OHz

SCICLK Sre: PLLIR

SCICLK Src: PLL2P OCTASPICLK Div /4 — OCTASPICLK OHz
SCICLK Sre: PLL2Q

SCICLK Sre: PLL2R

SPICLK Div /4 ~ —>{SPICLK OHz

Summary | BSP | Clocks | Pins| Interrupts | Event Links| Stacks | Components
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Finally generate code.

()]

Generate Project Content

STEP 2 : Calling easyDSP _init()

Two files are provided for easyDSP communication (easyRA_v11.4.h and easyRA_v11.4.c). Please
include them in your project. You can find them in the easyDSP installation folder (\source \RA).
Pleae include easyRA v11.4.h in the hal_entry.c and call easyDSP _init() function.

#include "easyRA4 v1Z2.3.h"
void hal entry(void)

i

easyDSP init();

STEP 3: IDE setting

1. Hex file (Intel format) is used for flash programming. So it should be created in every compiling
time in the same folder to output file (ex *.elf) with same file name. The hex file extension could be
either 'hex' or 'ihex'. easyDSP first check if the hex file with extension 'hex' exists and use it for flash
programming. If the hex file with extension 'hex' doesn't exist, easyDSP uses the hex file with
extension 'ihex'. Pleae set your IDE accordingly to creat e hex file in every compilation.

For example, if you use e2 studio IDE :
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Settings =T -

tatee]

Configuration: | Debug [ Active ] ~ | | Manage Configurations...

& Tool Settings ) Toolchain  # Build Steps Build Artifact Binary Parsers €3 Error Parsers

@ Target Processor Output file format (-0} | Intel HEX s
# Optimization
% Warnings
@ Debugging
w 53 GMU Arm Cross Assembler Other sections (-]) @
(# Preprocessor
2 Includes
@ Warnings
@ Miscellanecus
w B3 GNU Arm Cross C Compiler
(# Preprocessor
@ Includes
@ Cptimization
# Warnings
# Miscellaneous
w B3 GMU Arm Cross C Linker
@ General
2 Libraries
# Miscellaneous
w % GMU Arm Cross Create Flash Image
#5 General
w B3 GMU Arm Cross Print Size
# General

[ Section: -j text
[ 5ection: -j .data

2. For easyDSP to access the variable, the debug information should be included in the output file (ex,

*.elf). And the option of assembler, compiler and linker should be set accordingly.

3. The unused variables could be excluded from the debug information depending on compiler's

optimization level and linker option. If necessary, you can set the linker option so that the unused

variables are not excluded. For example, in the e2Studi 0, set the 'Remove Unused Sections' unclicked.
[ ] Remove unused sections (-Xlinker --gc-sections)

7.11.3 RAO

Connection to easyDSP

You can use either SAU or UARTA for easyDSP communication.
RX and TX pins of easyDSP pod are connected to MCU directl.

No other connection is required since the flash programming is not supported for RAO series.
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RX and TX pins of easyDSP pod are pulled up with 100kOhm resistor in the pod.

RAD series /fw SAU UART

3 TX

S

S,
SERRY

easyD3P Header

RXDn_A (n=0,1,2)
TXDn_A (n=0,1,2)

L

YCC .
RAD series fw UARTA
—292 1pl—EF RXDAO_x (x=A,B,C,D)
—Ec- 4 3 35 - THDAD = (x=4,B,C,D)
><—BG 3] 5 :}ﬁ
Wﬂ' 8 7 S‘Q—K
T 10 g p—x
I—‘U’SS
-1 easyD3EP Header - -
FSP setting

First, activate FSP by clicking ‘configuration.xml’ file.

Then go to the Stacks tab and generate UART stack wi

¢ | New St

If r_sau_uart module is used for easyDSP communication, please set its properties :

Al

Analog
Audio
Bootloader
Connectivity
DSP

Input
Monitoring
Motor
Networking
Power
Security
Sensor
Storage
System
Timers

Transfer

Search...

V VW WV VvV VvV V ¥V VvV vV VvV ¥V VvV vV Vv Vv Vv v

th either r_sau_uart

12C Communication Device (rm_comms_i2c)

12C Master (r_sau_i2c)

12C Shared Bus (rm_comms_i2¢)

IICA Master (r_iica_master)

IICA Slave (r_iica_slave)

LIN (r_sau_lin)

SPI (r_sau_spi)

SPI Communication Device (rm_comms_spi)

SP1 Shared Bus (rm_comms_spi)

UART (r_sau_uart)
UART (r_uarta)

¢t

UART Communication Device (rm_comms_uart)

or r_uarta

module.

The name of the module is g_easyDSP. Set the channel acc. to your board. The baud rate should be
same to the one in the easyDSP project setting. The name of callback is easyDSP_callback. The priority
of interrupts are the lowest (higher number). Finally set the pin number.
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o g_easyDSP UART (r_sau_uart)

Generate Project Content
Property
~ Common
Parameter Checking
Critical Section Guarding
DTC Support
Enable Single Channel
Enable Fixed Baudrate
~ Module g_easyDSP UART (r_sau_uart
~ General
Name
Channel
Data Bits
Parity
Stop Bits
Bit Order
~ Baud
Baud Rate
~ Extra
Operation Clock
Tx Signal Level
~ Interrupts
Callback
Transmit End Interrupt Priority
Receive End Interrupt Priority
Error Interrupt Priority
~ Pins
RXDO
TXDO

Settings

- l -
& | New Stack > == Extend Stack > g'__jRemove. PPy

O]
%

%7 Add DTC Driver for % Add DTC Driver for
Transmission [Optional] Reception [Optional]

Value

Default (BSP)
Disabled
Disable
Disable
Enable

)

g_easyDSP
0
“Bbits
Nane

1 bit

LSB First

115200

CKm0
Standard

Priority 3
Priority 3
Priority 3

P100
P101

If r_uarta module is used for easyDSP communication, similarly to r_sau_uart module, please set its

prop erties like below.
o

Generate Project Content g_easyDSP el B
Property
~ Common
Parameter Checking
DTC Support
Receive Error Interrupt Mode
v Module g_easyDSP UART (r_uarta)
~ General
Name
Channel
Data Bits
Parity
Stop Bits
v Baud
Baud Rate
v Extra
Transfer Order
Transfer level
Clock output
v Interrupts
Callback
Receive Interrupt Priority
Transmit Interrupt Priority
Error Intermupt Priority

Settings

New Stack > =% Extend Stack > ] Re
& | New Stack > = > K | Remove Froyaen

% Add DTC Driver for
Transmission
[Recommended but
optional]

% Add DTC Driver for
Reception [Not
recommended]

~ Pins
RXDA
TXDA

Then go to the Pins tab, and set the pull -up to both RXD and TXD pin.
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Default (BSP)
Disable
Disabled

g_easyDSP
0

Bbits
None

1bit

115200

LSB first
Positive logic
Mot Available

easyDSP callback
Priority 3
Priority 3
Priority 3

P207
P208
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Pin Selection i= @ = |% Pin Configuration
Type filter text Name Value Link
Symbaolic Name ARDUINO_RX

o Ports
PO Comment
o1 Mode Peripheral mode
- Pull up/down Input pull-up

¥ IRQ Naone
P200

Output Type CMOS

P201
20 Input Buffer Disable
P206
207 ~ Input/Output
: p207 ARTA_RXDA
¥ P208 @

Also check if the clock to the used communication channel is enabled in the Clocks tab.
Finally generate the code.

()]

Generate Project Content

Others

1. Same to the other RA series regarding IDE settings and calling easyDSP_init(). So please check
2. Whenever the MCU flash is programmed with a debugger, you must update the variable information

@

by running the ‘MCU > Load Symbol’ menu

7.12 RX

RX setting

Connection to easyDSP

To do monitoring and flash programming together, SCI1 should be connected to easyDSP.
So connect RXD1 and TXD1 pins of MCU to the easyDSP RX and TX pins.
Also connect easyDSP header #4 pin to MCU VCC.

WCC VCC
DK 10K
WCC
X MO
2z 1 RX
I A S S RAD1
—2oly 3ps — TXD1
¥—2og B p3 MD
T T Pg " /RESET
e 3 RES=
L easyDSF Header 10K
= veg p—Ai———uB= (if any)
1| | Ahfy LE [if any) !
10K W55
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Please check the corresponding pins by MCU type in the table below. The number of pin should be checked from

MCU datasheet.

In case MCU has UB or UB# pin, it should be pulled down or pulled up respectively.

easyDSP help

MCU RXD1 TXD1 UE ar UB#
RX110 P15 P16 LA,
RX111 P15 P16 P14/UB*
RY100 RX113 P15 P16 P14/UB*
RX130 P30 P26 MLA
RX13T PBE7 PEE MNLA.
RX140 P30 P26 MNLA.
Rx230
R¥231 P30 P26 PCT/UB
RX23E-A P30 P26 MLA
RX23T PDS PD3 MNLA.
RX200 RX23W P30 P26 PC7/UB
RX24T PD3 PD3 MNLA.
Rx24U PD3 PD3 LA
Rx280
RX261 P30 P26 PCT/UB
RX28T PD3 PD3 MNLA.
PRO (177/176-pin products) PF2 (177/176-pin products)
RX64M (P26 (145/144/100-pin products) P30 (145/144/100-pin products) PC7/UB
RX651 PFO (177- and 176-pin products) PF2 (177- and 176-pin products)
RXB5MN P26 (145-, 144-, 100-, and B4-pin products) P30 (145-, 144-, 100-, and 64-pin products) PC7/UB
R¥E00 |RX6BE0 P26 P30 PC7/UB
PFO (224- and 176-pin products) PF2 (224- and 176-pin products)
RX6EN P26 (145-, 144-, and 100-pin products) P30 (145-, 144-, and 100-pin products) PC7/UB
RXEET PD3 PD3 POO/UB
RXE71 P26 P30 PCY/UB
PFO (177/176-pin products) PF2 (177/176-pin products)
RX71M  |P26 (145/144/100-pin products) P30 (145/144/100-pin products) PCY/UB
RX700 |RX72M  |PFD (224- and 176-pin products) PFZ (224- and 176-pin products)
RX72N P26 (144-, and 100-pin products) P30 (144-, and 100-pin products) PC7/UB
RX72T PD3 PD3 POO/UE

note) M.A. = not available

Other considerations :

- When reset, ea syDSP /RESET pin goes low for 500msec around.

- In case there is a reset IC between easyDSP /RESET and MCU RES#, it should transfer easyDSP
/RESET signal to MCU RES# within 0.5sec.

- RX and TX pins of easyDSP header are pulled up with 200kOhm resistor in the pod.

- In case you can't use SCI1, you can use another SCI channel but only monitoring is
programming not doable). In this case no need to connect /BOOT and /RESET pins.

- referto here for BOOT pin o peration mode

doable (flash

MHEW

Smart Configurator setting

easyDSP uses the generated code from RX Smart Configurator
based on RX Smart Configurator v2.26.
Please add 'SCI Driver' component by cliking 'Add component' button in the '‘Components' tab.

. You can find the detailed process below
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Software component configuration

Components £ e |% E F 3¢ v Configure
[e]=
& New Component O hs
|t,fp&filt&r text |
v = Startup Software Component Selection
w [= Generic Select compoenent from those available in list E
& rbsp
Category | Drivers ~
Function |Cemmunications ~
Filter |
=
Components Short Ma.. Type Version *
ﬁ SCI Driver r_sci_nc Firmware Integration Technology 440
B 5CI/SCIF Asynchronous Mede Code Generator 1120 v
< >

Show only latest version
Hide items that have duplicated functicnality

Description

Dependency : r_bsp version(s) 7.20 ~
Dependency : r_byteq version(s) 1.40, 1.50, 1.60, 1.70, 1.71, 1.80, 1.81, 1.82, 1.50, 2.00

This module allows any number of 5CI channels on the MCU to run in full duplex Asynchronous

mode, single master Simple 5P| mode, or master Synchrenous mode simultaneously. The driver is v

Download the latest FIT drivers and middleware

Configure general settings...

Overview ‘ Board | Clocks | Systemn | Components‘ Pinsl Interruptsl

Then r_sci_rx and r_byteq components are created.

Software component configuration

Components mﬁlaza}:bv

=
=1

w [=- Startup ~
w [ Generic
& rbsp
w = Drivers
w = Communications
ﬁr r_sCi_m
v (= Middleware
w [ Generic

Qr r_byteq

W
Overview | Board | Clocks | Systemn lCDmpDnent;] Pins| Interrupts
Since easyDSP uses SCI channel 1, 'r_sci_rx' components should be set accordingly. Please refer t o the
red line below.
The circular buffer is not required for easyDSP. Also include software support for nested interrupt for

TXI, RXIl and ERI.
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Property

w Configurations

HHEBHAEEHEEEH SRR

Parameter checking
Use ASYMC mode

Yalue

System Default
Include

Use SYMNC mode Mot
Use 55P1 mode Mot
Use circular buffer in ASYNC mode Unused
Byte value to transmit while clocking in data in 55P1 mode O FF
Include software support for channel 0 Mot
Include software support for channel 1 Include
Include software support for channel 2 Mot
Include software support for channel 3 Mot
Include software support for channel 4 Mot
Include software support for channel 5 Mot
Include software support for channel & Mot
Include software support for channel 7 Mot
Include software support for channel 8 Mot
Include software support for channel 9 Mot
Include software support for channel 10 Mot
Include software support for channel 11 Mot
Include software support for channel 12 Mot
Include software support for nested interrupt TXl channel 0 Mot
Include software support for nested interrupt TXI channel 1 Include
Include software support for nested interrupt TXl channel 2 Mot
Include software support for nested interrupt TXI channel 3 Mot
Include software support for nested interrupt TXl channel 4 Mot
Include software support for nested interrupt TXl channel 5 Mot
Include software support for nested interrupt TXI channel & Mot
Include software support for nested interrupt TXl channel 7 Mot
Include software support for nested interrupt TXI channel 8 Mot
Include software support for nested interrupt TXl channel 9 Mot
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Property Value
# Include software support for nested interrupt TXI channel 10 Mot
# Include software support for nested interrupt TXI channel 11 Mot
# Include software support for nested interrupt TXI channel 12 Mot
# Include software support for nested interrupt RX| channel 0 Mot
# Include software support for nested interrupt RXI channel 1 Include
# Include software support for nested interrupt RX| channel 2 Mot
# Include software support for nested interrupt RXI channel 3 Mot
# Include software support for nested interrupt Rl channel 4 Mot
# Include software support for nested interrupt RX| channel 5 Mot
# Include software support for nested interrupt RX| channel & Mot
# Include software support for nested interrupt RX| channel 7 Mot
# Include software support for nested interrupt RX| channel 8 Mot
# Include software support for nested interrupt RX| channel 9 Mot
# Include software support for nested interrupt RX| channel 10 Mot
# Include software support for nested interrupt RXl channel 11 Mot
# Include software support for nested interrupt RX| channel 12 Mot
# Include software support for nested interrupt TEl channel 0 Mot
# Include software support for nested interrupt TEl channel 1 Mot
# Include software support for nested interrupt TEl channel 2 Mot
# Include software support for nested interrupt TEl channel 3 Mot
# Include software support for nested interrupt TEl channel 4 Mot
# Include software support for nested interrupt TEl channel 3 Mot
# Include software support for nested interrupt TEl channel & Mot
# Include software support for nested interrupt TEl channel 7 Mot
# Include software support for nested interrupt TEl channel 2 Mot
# Include software support for nested interrupt TEl channel @ Mot
# Include software support for nested interrupt TEl channel 10 Mot
# Include software support for nested interrupt TEl channel 11 Mot
# Include software support for nested interrupt TEl channel 12 Mot
# Include software support for nested interrupt ERI channel O Mot
# Include software support for nested interrupt ERl channel 1 Include

TX and RX queue buffer size should be 12 and 2 respectively at its minimum.
TEl interrupt is not used.
The interrupt priority level of ERI and TEI should be the lowest, 1.
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-
-
=]
=
m
2

R R R IE IR ECE IR JEE JE R R E IR E R I E R IE R EE R E R A JE E

Value

Include software support for nested interrupt ERI channel 2 Mot
Include software support for nested interrupt ERI channel 3 Mot
Include software support for nested interrupt ERI channel 4 Mot
Include seftware support for nested interrupt ERI channel 5 Mot
Include software support for nested interrupt ERI channel & Mot
Include software support for nested interrupt ERI channel 7 Mot
Include seftware support for nested interrupt ERI channel 8 Mot
Include software support for nested interrupt ERl channel 9 Mot
Include software support for nested interrupt ERI channel 10 Mot
Include software support for nested interrupt ERI channel 11 Mot
Include software support for nested interrupt ERI channel 12 Mot
ASYMC mode TX queue buffer size for channel 0 an
ASYMC mode TX gqueue buffer size for channel 1 12
ASYMC mode TX queue buffer size for channel 2 an
ASYMNC mode TX queue buffer size for channel 3 an
ASYMC mode TX queue buffer size for channel 4 an
ASYMC mode TX queue buffer size for channel 3 an
ASYMC mode TX queue buffer size for channel & an
ASYMC mode TX queue buffer size for channel 7 an
ASYMC mode TX queue buffer size for channel 8 an
ASYMC mode TX queue buffer size for channel 9 an
ASYMNC mode TX queue buffer size for channel 10 an
ASYMNC mode TX queue buffer size for channel 11 an
ASYMNC mode TX queue buffer size for channel 12 an
ASYMC mode RX queue buffer size for channel 0 an
ASYMNC mode RX queue buffer size for channel 1 2
ASYMC mode RX queue buffer size for channel 2 an
ASYMC mode RX queue buffer size for channel 3 an
ASYMC mode RX queue buffer size for channel 4 an
ASYMC mode RX queue buffer size for channel 5 an
ASYMC mode RX queue buffer size for channel & an
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R R R IE IR JEC AR E - JE AR R R IR R E R R R R IE R E I R EC JE O L

Value
ASYMC mode RX queue buffer size for channel 7 an
ASYMNC mode RX queue buffer size for channel 8 a0
ASYMC mode RX queue buffer size for channel 9 an
ASYMC mode RX queue buffer size for channel 10 an
ASYMNC mode RX queue buffer size for channel 11 a0
ASYMC mode RX queue buffer size for channel 12 an
Transmit end interrupt Disable
GROUPELD (ERI, TEI) interrupt pricrity 1
TH/RX FIFO for channel 7 Mot
TH/RX FIFO for channel 8 Mot
TH/RX FIFO for channel 9 Mot
TH/RX FIFQ for channel 10 Mot
TH/RX FIFO for channel 11 Mot
T FIFO threshold for channel 7 a
T FIFO threshold for channel & a
T FIFO threshold for channel 9 a
THX FIFO threshold for channel 10 a
THX FIFO threshold for channel 11 a
R FIFO threshold for channel 7 a
R FIFO threshold for channel & a
R FIFO threshold for channel 9 a
R FIFO threshold for channel 10 a
R FIFO threshold for channel 11 a
Received data match function for channel 0 Mot
Received data match function for channel 1 Mot
Received data match function for channel 2 Mot
Received data match function for channel 3 Mot
Received data match function for channel 4 Mot
Received data match function for channel 5 Mot
Received data match function for channel & Mot
Received data match function for channel 7 Mot
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Don't use DTC/DMAC.
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=
-
=]
=]
m
2

LR R IR R R JE IR R E IR R E IR E R IR RS IE I IR E IR R E IR E JE I JE L

Received data match function for channel 8
Received data match function for channel 9
Received data match function for channel 10
Received data match function for channel 11

Use OTC/DMAL for transmit (SCI0)
Use OTC/DMAL for transmit (5C11)
Use OTC/DMAC for transmit (5C12)
Use OTC/DMAL for transmit (5C13)
Use DTC/DMAC for transmit (SCI4)
Use OTC/DMAL for transmit (5C13)
Use OTC/DMAL for transmit (SC16)
Use OTC/DMAL for transmit (SCI7)
Use OTC/DMAL for transmit (SCI18)
Use OTC/DMAC for transmit (SCI19)
Use OTC/DMALC for transmit (SCI0)
Use OTC/DMALC for transmit (SCI11)
Use OTC/DMALC for transmit (5C12)
Use DOTC/DMALC for receirve (SCI0)
Use DTC/DMAL for receive (5CIT)
Use DTC/DMAL for receive (5C12)
Lse OTC/DMAC for receive (5C13)
Use DTC/DMALC for receive (SCI4)
Use DTC/DMALC for receive (5C13)
Use DTC/DMAL for receive (5CIE)
Use DTC/DMALC for receive (SCIT)
Use OTC/DMAC for receive (SCIE)
Use DTC/DMAL for receive (5CI9)
Use OTC/DMAC for receive (SCID)
Use DOTC/DMAL for recerve (5CI11)
Use DOTC/DMALC for receive (5CI112)

Select channel DMAC in case using DMAC for transferring data (T 5CI0)
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-
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LR R R R IE IR R E I R R ECJE R R S I R R EJE R R - R E JE JE

Select channel DMAC in case using DMAC for transferring data (TX 5CI1)
Select channel DMAC in case using DMAC for transferring data (TX 5CI2)
Select channel DMAC in case using DMAC for transferring data (TX 5CI3)
Select channel DMAC in case using DMAC for transferring data (TX 5CI4)
Select channel DMAC in case using DMAC for transferring data (TX 5CI5)
Select channel DMAC in case using DMAC for transferring data (TX 5CIE)
Select channel DMAC in case using DMAC for transferring data (T 5CI7)
Select channel DMAC in case using DMAC for transferring data (TX 5CI8)
Select channel DMAC in case using DMAC for transferring data (TX 5CI9)
Select channel DMAC in case using DMAC for transferring data (TX SCI10)
Select channel DMAC in case using DMAC for transferring data (TX 5CI11)
Select channel DMAC in case using DMAC for transferring data (TX 5C112)
Select channel DMAC in case using DMAC for transferring data (RX SCI0)
Select channel DMAC in case using DMAC for transferring data (RX 5CIT)
Select channel DMAC in case using DMAC for transferring data (RX 5C12)
Select channel DMAC in case using DMAC for transferring data (RX 5CI3)
Select channel DMAC in case using DMAC for transferring data (RX 5CI4)
Select channel DMAC in case using DMAC for transferring data (RX 5CI5)
Select channel DMAC in case using DMAC for transferring data (RX SCIE)
Select channel DMAC in case using DMAC for transferring data (RX SCI7)
Select channel DMAC in case using DMAC for transferring data (RX 5CI8)
Select channel DMAC in case using DMAC for transferring data (RX 5CI9)
Select channel DMAC in case using DMAC for transferring data (R 5C10)
Select channel DMAC in case using DMAC for transferring data (R 5CI11)
Select channel DMAC in case using DMAC for transferring data (R 5C12)
Include software support for IrDA channel 5

Set the non-active level of the TXD pin

Set the non-active level of the RXD pin

Receive data sampling timing adjustment CH1
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RXD1 and TXD1 pins of SCI1 should be enabled. The other pins of SCI1 are not used.

Property Value

#

#

#

#

#

#

#

#

#

#

# Transmit signal transition timing adjustment CH1 Disable

#

#

#

#

#

#

#

#

#

#

w {5k Resources
w {EE SCI

~ @ san
S 5CK1 Pin [ Used
Se RXD1/SMISON/SSCLY Pin Used
S TXD1/SMOSI/S5DA1 Pin Used
“w CTS1#/RT512/551# Pin [] Used

y &

y &

y &

Now in the 'r_byteq' components. At least, two queue control blocks are required for easyDSP.

In case you don't use circular buffer in the 'r_sci_rx' component, set the 'Use disable interrupt to
protect queue' as 'Unused'.
In case you use circular buffer, then set as 'Used'.

=
Software component configuration el
po 9 Generate Code
Components (x5 75 =] 2t Configure
ﬁ ~ Property Value
|t}fpefilterte><t | w Configurations
~ [ Startup -~ # Parameter check Use system default
v & Generic # Memory allocation for queue control blocks Static memary allocation
.‘_ rbsp # MNumber of static queue control blocks i
vE Drivers_ # Use disable interrupt to protect queue Unused
v (&= Communications # Use disable interrupt to protect critical section Unused
% r_sci_rx
w = Middleware
w [ Generic
% r_byteq
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In the 'r_bsp' component, set 'Processor Mode' as 'Stay in Supervisor mode'.
P
Software component configuration el
po 9 Generate Code
Components [y = = Configure
L Property Value
|t5-'pefi|tr:rtext | v Configurations
v (= Startup ~ # User stack setting 2 stacks
v (= Generic # User stack size 0x400
& rbsp # InterruEJt stack size 0x100
v (= Drivers # Heap size Ox400
v (= Communications # Initializes C input and output library functions Enable
g rsci ne # Enable user stdio charget function Use B5P charget() function
v = Middleware #
v = Generic # Enable user stdio charput function Use B3P charput() function
& rbyteq #
# Processor Mode Stay in Supervisor mode
# 1D codel OuFFFFFFFF
# IDcode 2 OnFFFFFFFF
# IDcodes3 OxFFFFFFFF
# IDcoded OnFFFFFFFF
RXD1 and TXD1 pins are allocated in the 'Pins' tab. Please set 'Assignment’ column so that it matchs
with the hardware setting . Please check the MCU datasheet to allocate 'Pin Number' ¢ olumn.
q - i
Pin configuration e
Hardware Resource = |% s% Pin Function ~l |
‘T}-‘pefilter text | |t}-‘pefilter text (* = any string, 7 = any character) ‘ All
i'i'- Al - Enabled Function Assignment Pin Mumber Direction
ﬁ;lftckg?;ra?r rcuit O CT51# # MNot assigned # Notassigned Mone
oltage detechion crcur O RT51# # MNot assigned # Notassigned Mone
{4 Clock frequency accuracy measurem RXD1 7_P30/MTIOCAB/POES2/ TMRI3/RXD1/SMISO1/SSCL1/TS2/IRQD 7 20 I
# Interrupt controller unit 7 > .
£, Multi-function timer pulse unit 2 O SCK1 # MNot assigned Mot assigned  Mone
{‘r; p ble 2 O SMISO1 # MNot assigned # Notassigned Mone
{‘r; go:o.utputena € O SMasi # MNot assigned # Notassigned Mone
- S- .Itltlmer R interf O 551# # MNot assigned # Notassigned Mone
valg erlSaCICDDmmumcat\onsmte ace [l 55CL1 # Mot assigned # MNotassigned MNone
.H FeT [l 55DA1 # Mot assigned # MNotassigned MNone
fw TR # P26/MTIOC2ZATMO1/TAD1/SMOSI1/55DA1,/T54 & 22 o}
w
< I > <
Pin Function Pin Number
Owverview | Board | Clocks | System | Components | Pins | Interrupts

Finally generate code.

ic

Generate Code

Calling easyDSP_init()

Two files are provided for easyDSP communication (easyRX.h and easyRX.c). Please include them in
your project.  You can find them in the easyDSP installation folder (\'source \RX).

First choose the baudrate of SCI communication to easyDSP. Also note it should be same to what you
set in the easyDSP project setting.

i rdi i iiiriiddiiiiiiiiii i idirririrridiiiriiississ

he baud rate for UART communication with =asyDSP
/f 1t should be sams to the baudrate of =asyDSP project
NN RN NNy ryy

fdefine EZ_BUAD RATE 230400
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Then please call the easyDSP_init() function in the main.c.
The priority level of SCI interrupt easyDSP uses is the lowest one (|
the other user interrupt should be set higher than this.

finclude "easyRX.h"
int main(void)
{

// initial setting

PL[3:0] = 1). The priority level of

// call easyDSP init() to enable =asyDSP monitoring

2asyD3E_init () ;
/f loop forever

while(l)
{

IDE setting

1. The output file easyDSP uses should have DWARF debugging information. Therefore when using CC
RX compiler, the output file with DWARF debugging information should be created in every compiling

time. This is actually done as a default in e2 studio.

2. Hex file (Intel format) is used for flash programming. So it should be created in every compiling

time in the same folder to output file with sa me file name. The hex file extension could be either 'hex'
or 'ihex'. easyDSP first check if the hex file with extension 'hex' exists and use it for flash programming.

If the hex file with extension 'hex' doesn't exist, easyDSP uses the hex file with extension 'ihex'. Please

set your IDE accordingly to create hex file in every compilation.

For example, if you use e2 studio IDE with GCC
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&) Properties for RX66N_GCC a
|t;.-'pefi|tr:rtr:xt Settings re=1E ]
~ Resource % cpy
Linked Resources % Optimizati OutFormat M
. (22 Optimization
.Resource Filters {2 Debug User defined options 4
Builders (8 Wamings
~ C/C++ Build X
Build Variables v @ Library Generator
. (B Settings
Environment )
Logai v %3 Compiler
299nd 3 Source
Settings &
. . (2 Includes
Tool Chain Editor .
@ List
C/C++ General A bl
Project Natures v® &,:Ssem =
Project References [f’ oures
Renesas OF (2 Includes
. (B List
Run/Debug Settings -
w 33 Linker
Task Tags -
i
Validation L oouree
22 Archives
(22 Miscellaneous
(2 Other
v ) Objcopy
@ General
~ %3 Print Size
(22 General
Or if you use e2 studio with CC -RX:
& Properties for RXE6N O

| type filter text

Resource
Builders
w C/C++ Build
Build Variables
Environment

Project References

Configuration:

Settings

B3 Library Generator

@ Miscellaneous
@ User

HardwareDebug [ Active ]

~| | Manage Cenfigurations...

Logging 3 Tool Settings  Toolchain Device # Build Steps Build Artifact Binary Parsers @ Error Parsers
Settings
Stack Analysis &5 Common Intel HEX format file (-form=hexadecimal)
Tool Chain Editor &y Compiler [IMoetorela 5 format file {-form=stype)
C/C++ General &5 Assembler [ Binary file (-form=binary)
Project Matures B3 Linker

S{workspace_loc:/${ProjNamel/${ConfigMame}}

Renesas QF v B Converter Division output hex file (for Hex) (-output=<File name>) {a
Run/Debug Settings (2 Output

Task Tags (# Hex format

Validation (2 CRC Operation

3. For easyDSP to access the variable, the debug information should be inc luded in the output file (ex,
*.elf). And the option of assembler, compiler and linker should be set accordingly.

4. The declared but unused variables could be excluded from the debug information depending on

compiler's optimization level and linker option. In this case, you can't monitor this variable with

easyDSP. If necessary, you can set the linker option so that the unused variables are not excluded.
5. easyDSP supports the little endian mode only.

For example, if you use e2 studio with GCC :
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Environment

&) Properties for RXE6N_GCC a *
|t;.-'pefi|tr:rtr:xt Settings L v
w Resource

Linked Resources

Resource Filters Configuration: |HardwareDebug [ Active ] ~ | | Manage Configurations...

Builders

w C/C++ Build

Build Variables ) Tool Settings &) Toolchain &5 Device Build Steps Build Artifact Binary Parsers |

Or, i f you use e2 studio with CC

Logging @ CPU [ Make the double data type be 64 bits in size (-m64bit-doubles)
Settings @ Optimization CPU Type RHE6N -
Tool Chain Editor (£ Debug _
C/C++ General @ Warnings Architecture Rixv3 ~
Project Matures v B ‘I;‘;brar)rlGenerator MTEU None -
Project References [ Settings
Renesas QF v 33 Compiler Data Endian Little-endian data v
] - g,
Run/Debug Settings [g; ource Default
Task Tags (22 Includes
Yalidation (22 List Max size of constant operand values | Default ~

-RX:

Q Properties for RX66N

Build Variables
Environment

Settings e
Resource
Builders

« C/Cas Build Configuration:  HardwareDebug [ Active | * | | Manage Cenfigurations...

Logging i Tool Settings Toolchain Device Build Steps Build Artifact Binary Parsers € Error Parsers
Settings
Stack Analysis ~ & Commen Instruction set architecture (-isa) RXv3 architecture ~
Tool Chain Editor @ cPU . -
C/C++ General (& PIC/PID e & R
Project Natures (% Miscellaneous Use floating paint arithmetic instructions (-fpu/-nofpu) Ves v
FP{!:ﬂJ:;th;fEarencas M ?gr::‘-:lz; Use double-precision floating-point operation instructions (-dpfpu/-nodpfpu)
Run/Debug Settings (8 Advanced Data Endian (-endian) Little-endian data ~
Tesk Tags %: Object Rounding method for floating-point constant operations (-round) Round to nearest ~
Validatinn 22 List

7.13 S32
7.13.1 S32K1 + SDK

This page assumes that the user uses S32 Configuration Tools and S32K1 SDK API.
Hardware

Please select the LPUART channel and pins according to your board. No constraints to selectable
channel and pin.

Then connect them to easyDSP like below.

In case easyDSP provided bootloader (refer to later part) is not used for flash programming, no need
to connect /BOOT and /RESET pins.
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VDD VDD

20K 20K

532 series
RX

; o LPUARTN_RX (n=0,1,...)
5 TBO0T LPUARTR_TX {n=0,1,...)

M

— 20 O e B
LD =) (T L —

0 P9 JRESET

| easyDSP Header

PTAS (/RESET)

I—"JSS

Other considerations :

- In case there is a reset IC between e asyDSP /RESET and MCU /RESET, it should transfer the signal
within 0.5sec.

- TX and RX pin of easyDSP header is pulled up with 100k Ohm resistor inside of easyDSP pod.

S32 Configuration Tools

As explained in STEP1, please select the LPUART channel and pins. And set the configuration tool (Pins
tab) accordingly.

Also kindly set the identifier as 'EZ_TX"' and 'EZ_RX' respectively for TX and RX pins.

In below example, PTA2 and PTA3 are chosen as RX and TX respectively with LPUARTO.

Also set the pin properti  es as shown in Rounting Details tab. Note that pull -up should be set.
B8 Pins 33 = O ¥ Package =2 QAQoEE =
g8 0 9 e Ptype filter text
Pin  Pinname  Label Identifier  PORT FM ADC LPUART TRGMUK 12332353852z
23 B3 PTE3 FIMI_CHI[.]  ADCO_SE7 b s E R e S
2 pTE2 pTB2 FIMI_CHO.]  ADCO_SE5 TRGMUKINZ
25 P18 PTBI TCLko ADCOSES  LPUARTOTX &
26 PTBO PTBO ADCOSE4  LPUARTORX (i [
a7 PIcs PTCY FIMI_FLT! LPUARTI_TX[..] F1o0 Aoco cano Fra
28 PICs PTC8 FIM1_FLT LPUARTI_RX[..] e cura FLEdO o
20 PTAT PTAT FTMO_FLT2 ADCOSE3  LPUARTI_RTS ] A
30 VS5 40 PTES ) A PTD3
Lpizco Lpspin
31/V0D_41 o073 LPSPIT LPTMIRD PTEI3
2 PTBI PTB13 FIMO_CH!
33 PTD3 PTD3 TRGMUX_INA “o0A ;:imm :,:,:T )
34 PTD2 pTD2 TRGMUX NS vs5.10 PORTE PORTC Va5
3 [Fs EZTX EZ_TX pTA3 LPUARTO_TX e PORTD PORTE .
36 [P EZ_RX £7 RX pTA2 LPUARTO_RX Platform Power/ndGround
37 PTA PTAT FIMI_CHI[.] ADCOSEY  LPUARTORTS  TRGMUX_OUTD Free RTE Swo Fres
38 PO PTAD ADCOSED  LPUARTOLCTS  TRGMUX_OUT3 PTOIB {[EHIE L)
39 PICT PTCT FTM1_QD_PHA LPUARTI_TX
- PTDIS PTED
0 PTCE PTCS FTM1_QD_PHB LPUART_RX
41 PTA13 PTAI3 FTM1_CHT Gz S32K118_LQFP48 - LQFP 48 package L
42 P12 PTA12 FIM1_CHG
3 PTA PTAI FIMI_CHS
4 PTAID PTAI0 FIMI_CH4 [T S T - T -
45 PICS L2 =R =
26 PTC4 PTCA FIM1_CHOL..]
47 PTAS PTAS TCLKT
£} Routing Details 2=
Ptypefiltertext
Routing Details for BOARD_InitPins R +)
2 Peripheral  Si. Amow Routed pin/signal Label Iden.. Powergroup Direction Intemupt Status Interrupt Configuration LockRegister Pull Enable  Pull Select  Digital Filter  Drive Strength  Passive Filter  Initial Value
36 LPUARTD  od (36] PTA2 EZRX EZRX Input Don't modify  Intemupt Status Flag (ISF) is disabled Unlocked ~ [Enabled Pull Up Disabled  n/a n/a n/a
35 LPUARTD  ted 351 PTA3 EZTX EZTX Output  Don'tmodify  Intemupt Status Flag (ISF) is disabled Unlocked | Enabled Pull Up Disabled  n/a n/a n/e
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And add the Ipuart module in the Drivers.
Wit Components m]fperipherals = B

B8 select configuration component (m] x

=
-

type filter text 2

Select which components should be offered |All

_— Configuration component Component description
& Ipspi LPSPI configuration
— Ipuart LPUART Configuration
& mpu_config 532 SDK Peripheral Driver for Memory Protection Unit (M|
T osif OSIF configuration
& pdb_config Programmable Delay Block
& power_manager Power Configuration
& e Real-Time Clock
& trgmux 532 SDK Peripheral Driver for Trigger MUX Control (TRGN
& wdog_config 532 SDK Peripheral Driver for WatchDog Timer (WDOG)

OK Cancel

And set the module properties. Its name should be set same to below. And select the LPUART channel.
In this example, LPUARTO is used.

Also set communication properties as shown. The baudrate should be same one to one in the easyDSP
project setting.

Also make sure the clock to the LPUART channel is set properly and enabled. Please refer to below
example.
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