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2.1

2.2

System Description

The external peripheral interface (EPI) of the TM4C129x MCUs can be used to extend the executable
memory region to 16-bit 512Mb of SDRAM. The QSSI interface at 60 MHz can extend storage of NVM
code. This capability lets applications use microSD cards or QSSI flash memory greater than 512Mb. The
design files include schematics, BOM, Gerber files, and reference example code for an easy-to-use
SDRAM, an SD card boot, and an QSSI boot with a TM4C1294NCPDT Connected LaunchPad

development kit.
System Overview

Block Diagram

Power | | |CDI-
JTAG

256MBit 16-bit
SDRAM

MicroSD card

Quad serial flash

Single
49x2
connect
or

EPI
interface

<P

SSlI

10/100

TM4C1294NCPDT Ethernet

interface

SDRAM-NVM Memory Extender Block Diagram

TM4C1294NCPDT Microcontroller

The TM4C1294NCPDT is a 120-MHz high-performance microcontroller with 1IMB of on-chip flash and
256KB of on-chip SRAM. The device features an integrated Ethernet MAC and PHY for connected
applications. The device has high-bandwidth interfaces like a memory controller and a high-speed USB
2.0 digital interface. Integrating low- to mid-speed serials, up to 4-Msps 12-bit ADC, and motion control
peripherals, this design is a unique solution for a variety of applications from industrial communication
equipment to smart energy and smart grid applications.
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K 1 shows a high-level block diagram of the TM4C1294NCPDT microcontroller.
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E 1. TM4C1294NCPDT Microcontroller High-Level Block Diagram
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3 Hardware, Software, Testing Requirements, and Test Results

3.1 Getting Started Hardware

Interfacing the SDRAM-NVM memory to the TM4C1294NCPDT device on an EK-TM4C1294XL
Connected LaunchPad kit requires a daughterboard that can connect to the breadboard connector X11.

3.1.1 SDRAM-NVM Daughtercard

The SDRAM-NVM daughtercard interfaces to the EK-TM4C1294XL Connected LaunchPad kit using the
49x2 breadboard connectors. The daughtercard has one jumper (J1) that can be used to select between
the microSD card or the QSSI serial flash. The microSD card uses the legacy SPI mode of the QSSI
module to interface with the microcontroller while the QSSI serial flash uses the advanced mode of the
QSSI module to interface with the microcontroller. & 2 shows an overview of the connector mounting for
the daughtercard.

2. SDRAM-NVM Connector Mounting

3.2 Getting Started Software

The software for this reference design comes with three codes that you can import in Code Composer
Studio IDE and use as a starting point for your application (for download information, see 5 ).
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3.2.1

3.2.2

MicroSD Card Boot With SDRAM Code Execution

The MicroSD card boot with SDRAM code uses the internal flash of the TM4C1294NCPDT to hold the
FAT file system and bootloader. The bootloader configures the QSSI modules to run the FAT file system
and EPI to interface to a 512-Mb SDRAM at interface frequency of 60 MHz. You can have multiple images
on an microSD card configured during compile time to execute from an EPI address space of

0x6000 0000. You can select one of the image files that the bootloader copies to the EPI peripheral-
connected SDRAM. After the image is copied, the Cortex-M4 disables the interrupts, updates the
NVIC_VTABLE register to map to the external address map, and jumps to the external address space of
0x6000 0000. All subsequent code execution occurs in the external address space until the next board
reset. You must use a PC to copy the images to the microSD Card.

QSSI Serial Flash Boot With SDRAM Code Execution

The QSSI serial flash boot with SDRAM code uses the internal flash of the TM4C1294NCPDT to hold a
custom bootloader. The bootloader configures the QSSI modules to read a QSSI flash memory and the
EPI to interface to a 512-Mb SDRAM at an interface frequency of 60 MHz for executing code.

The lowest sector (Sector-0) of QSSI flash memory holds a table indicating the start address, size, and
validity of an image. The bootloader updates this location when you download the binary file to the
external QSSI flash memory through UARTO. & 3 shows the structure of the information held in Sector-0
pertaining to an actual application image.

Image Pointer Size of Legend
8 Bytes

; ] —J'-—' Image Pointer Sector
8 |mage Pointer 511

Image Size [31:24]

Image Size [23:16]

’ Image Size [15:8]

. . . Image Size [7:0]
LY
Sector Size of 4KB S iiiace pointer 0
“ Start Sector [15:8]

A Y

A Y F
Image Status | Comment N Start Sector [7:0]
b Y

OxFF No Image Reserved
OxFE Image Download to QSPI In progress Image Status
OxFC Image Valid

& 3. Sector-0 Information Block Structure
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You can download an image to the QSSI flash memory that has been configured at compile time to
execute from the EPI address space 0x6000 0000. The image is downloaded from a PC or other
controller. To load a new image to the QSSI flash, press USR_SW1 when powering up or resetting the
LaunchPad kit. This causes the bootloader to enter download mode. If the USR_SW1 is not pressed, the
bootloader reads Sector-0 for a valid image pointer and executes the last image available on QSSI flash. If
no valid image pointer is found, the bootloader enters download mode and waits for a new image. During
the execution phase, the bootloader copies the image to the SDRAM memory connected to the EPI
peripheral. When the image finishes copying, the Cortex-M4 disables the interrupts, updates the
NVIC_VTABLE register to map to the external address map, and jumps to the external address space
0x6000 0000. All subsequent code execution occurs in the external address space until the next board
reset. %] 4 shows a flow chart of how the code operates.

POR or Pad Reset

Check if
USR_SW1 is
Pressed

Check if
Sector-0
Image
Pointer 0 is
OxFC

Copy Application whose
start is pointed by Start
Sector [15:0] and size is
pointed by Image Size
[31:0] to SDRAM and
Execute

Wait in Boot Loader

i 4. Example Code Program Flow

3.2.3 QSSI Bare Metal Code
The QSSI bare metal code configures the QSSI module of the TM4C1294NCPDT to perform advanced
and quad mode programing for write operations and advanced-, bi-, and quad-mode for read operations.
For this example, the QSSI serial interface operates at 60 MHz, which demonstrates the maximum
achievable throughput.
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3.3 Test Setup
The test setup is:
1. Import the test project into CCS.
2. Build and compile the project.
3. Download the executable to the EK-TM4C1294XL LaunchPad lit.
4. Execute the test code on the target.
During execution, the test code first erases a 4KB sector and checks to ensure the erase was successful.
If the erase was successful, the test code then performs a program and read operation on the 4KB sector.
After performing the read operation, the test concludes with an erase and erase confirmation of the 4KB
test sector.
3.3.1 Hardware Setup
5 shows an overview of the hardware setup. The USB cable on the left side of the EK-TM4C129XL
Connected LaunchPad kit provides power, connects to JTAG, and connects the UART for communication
between a PC terminal window application such as Putty or Tera Term and the hardware. The SDRAM-
NVM memory extender uses header X11 to connect to the LaunchPad kit.
MicroSD card and
QssSl flash
UsSB conn;ctor for pO:/ver,
JTAG and UART serial console
Download and install a serial console application (for example, PuTTY, TeraTerm, and so forth), Code Composer
Studio™ IDE v6.0.1 or later, and TivaWare™ for C Series v2.1.0-12573 or later to use this example.
K 5. Full Test Assembly
ZHCUB35A—-May 2015—Revised February 2019 1#H NVM G765 M SDRAM #4017, LLkTE mtEGE MCU i 7
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3.3.2 Software Setup (microSD Card Boot With SDRAM Code Execution)

1. Download the example software package from TIDM-TM4C129SDRAMNVM. Unzip the software
package.

2. Launch Code Composer Studio IDE v6.0.1 or later — Click Import— Click CCS Projects— Click Next.
Browse to the directory with the software examples. Select "ektm4c129 sdcard_bootloader”,
"ektm4c129 sdcard_boot demol”, and "ektm4c129 sdcard_boot demo?2". Click Finish.

-

«» Import CCS Eclipse Projects

Select CC5 Projects to Import

Select a directory to search for existing CC5 Eclipse projects.

@ Select search-directory: Divtivexamples Browse...

71 Select archive file: Browse...

Discovered projects:

L7 ektmdcl29 sdcard_boot_demol [Di\tihexamples'\ektm4c129 = Select All
LT ektm4cl29_sdeard_boot_demo2 [D:iiexamples'ektmdc129 s
LT ektm4cl29_sdeard_bootloader [D\tiexamples' ekimd c129_=d Deselect All

Refresh

[ liAutomatically import referenced projects faund in same search-directory:

Copy projects into workspace

Open the Resource Explorer and browse available example projects...

@ Nedt > Finish | [ Cancel
K 6. SD Card Boot Project Import
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3. Build each project. To build a project, right-click on a project. Click Rebuild Project. Ensure the projects
compile free of errors.

&5 CCS Edit - Code Compaser Studio - —— & =@ =
File Edit View Navigote Project Scripts Run  Window Help
- RovidsriPeiEith by Quick Access [ | [E cCs Edit |35 CCS Debug

& v=n = B { TergetCorfigurstions 3 = O
w x|

[ Project Explorer 53 B
b 1 ektmd c120_sdeard_boot_demol
» 1= ektm4c128_sdcard_boot demo2
! type filter text

\,‘3 ‘ektm4c129_sdcard_bootloader [Active - Debu
> 1 Projects
= User Defined

L ibe New button to create a new target
Successful build message I e S B
4 IRt B-r5-=0 > x/ga. =8

LB e r3 &

B Console 2

ICDT Build Console [ektmd 129 sdcard_bootloader] -

InvORINg: ARM LInKer - .

e:/tifccsve/tools/compiler/ti-cgt-arm_5.2.2/bin/armel" -mu7M4 --code state=16 --float_support=FPVASPDIG erocs 1 warniiig, 0 others

--abi=eabi -me -00ff -g --gcc --define=ccs="ccs" --def --define=TARGET_IS_TH4C129_RAL pescription
display_error_nu -diag_wrap=off & Warnings L tem)

--define=ENABLE_LFN --define=USRT_BUFFERED
--gen_func_subsections=on --ual -z --stack_: |
-i"c:/ti/ccsv6/tools/conpiler/ti-cgt-arm_5.2.2/1ib" -i"c:/ti/ccsv6/tools/con
--reread_libs --warn_sections --display_error_number --diag wrap=off
--xml_Link_info="ektmac129_sdcard_bootloader_linkInfo.xml" --rom_model -0 “ektmac12s
"./ektmac129_sdeard boot.obj” "./startup ccs.obj” "./utils/emdline.obi” "./utils/uartstdic.obj
".Jutils/ustdlib.obj" "./third_party/fatfs/src/option/cca32.0bj" "./third party/fatfs/src/ff.obj"

"./third party/fatfs/port/mmc-ck-tmac1204xl.obj" "../ektmdc129 sdcard boot.cmd” -1"libc.a”

-1"D: /ti/Tivaiare_C_Series-2.1.6.12573/exanples/boards/dk-tndc129x/sd_card/ccs/ o/u./ 1o/ /. fdriverlib/ces/l

e-1624 -m"sd_card_ccs.map” --heap_:
mpiler/ti-cgt-arm_5.2.2/include”

)_sdcard_bootloader.out”

ebug/driverlib.1ib"
-1"D: /ti/Tivabare_C_Series-2.1.0.12573/exanples/boards/dk-tndcl29x/sd_card/ccs/va/u s/ ofoul . /grlib/ccs/Debu

g/griib. 110"
<Linking>

*Finished building target: ektmac129_sdcard bootloader.out’

“c:/ti/cesv6/utils/tiobj2bin/tiobj2bin" "ektmdc129_sdcard_bootloader out" “ektmdcl129_sdcard_bootloader.bin®

"¢ :/ti/cesv6/tools/ compiler/ti-cgt-arm_5.2.2/bin/armoTd"
"ci/tifcesv6/tools/ compiler/ti-cgt-arm_5.2.2/bin/armhex” "ci/ti/ccsve/utils/tiobj2bin/mkhexsbin®

i

i} 44+ Build Finished **+*
0 i v
& ‘ Full License ’

45 ektmd 129 sdcard_booticader

i 7. Compiling SD Card Boot Software

4. Copy the bin files from "ektm4c129 sdcard_boot demol" and "ektm4c129 sdcard _boot demo2" to a
microSD card connected to a PC. Insert the microSD card with the copied files into the slot on the
SDRAM-NVM memory extender. Place jumper J1 on the uSDCS side to assert the microSD chip

select.
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5. Press Debug to run the main bootloader, "ektm4c129 sdcard_bootloader", in the TM4C1294NCPDT

flash. Press Play when the code loads. When you will see the prompt for the microSD card on a serial
console, type "help" to see the options. Type "Is" to see the list of files. To select a binary image, type
"boot ektm4c129 sdcard_boot_demol". The uart_echo application will copy and execute from the

SDRAM.

i COM59:115200baud - Tera Term VT

o N

File Edit Setup Control Window Help

5D Card Example Progranm
Type ‘help’ for help.

play list of commands
: alias for help
: alias for help
: Display list of files
: Change directory
: alias for chdir
: Show current working directory
: Show contents of a text file
: Load bhinary file to SDRAM and execute

20158318 16: Test

20158313 18: hlock.htm

28158119 11: Glitch 3.txt

2015-83,13 1@: ti.htm

2@15-03.-19 10-0 try_txt

2015,83/18 16: B Test123

28158319 13: B wav

20158326 1@: hlinky.hin

2015-83-26 13: uart_echo.bin

2815-83-26 14: bh2Z.hin

2015,83/26 14: bhl.bin

2015-03-38 10: ektndcl2?_sdcard_hoot_demol.bin
2815-83-38 18: ektn4cl2?_sdcard_hoot_demo2.hin

18 File<s), 14389 hytes total
3 Dircs>, 2187784836K hytes free

> boot ektm4cl129_sdcard_boot_demol._bin

fpp Copy Complete

wart_echo Application Running:
Enter text: This is an external SDRAM Image

h

K 8. Serial Console Output For ektm4c129 sdcard_boot_demol.bin

10
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Type "boot ektm4c129 sdcard_boot_demo2" to copy and execute the D2 LED blinky application from
the SDRAM.

" COMS8:115200baud - Tera Term VT (e

File Edit Setup Control Window Help

5D Card Example Program
Type 'help’ for help.

> help
Auvailable commands

: Display list of commands

: alias for help

: alias for help

: Display list of files

: Change directory

: alias for chdir

: Show current working directory

: Shouv contents of a text file

: Load hinary file to SDRAM and execute

2015,83/18 16: B Test
20815-83.-13 1@: block.htm
20158119 11: Glitch_3.txt
2015-83/13 1@: ti.htm
2815-83-19 18: try.txt
2015,83/18 16: B Testl23
2015-83-19 13: @ wav

2815-83-26 18: blinky.hin

2015-83-26 13: uwart_echo.bin

20158326 14: b2 .hin

28158326 14: bl.hin

2015-83.-38 1@: ektmdc129_sdcard_boot_demol.bin
2015-83.38 18: ektmdcl129_sdcard _hoot_demo2.bin

18 Fileds>, 14389 hytes total
3 Dirds>, 2187704036K hytes free

> boot ektmdci29_sdcard_boot_demo2._bin

App Copy Complete

4

9. Serial Console Output For ektm4c129_sdcard_boot_demo2.bin

6. To restart the microSD card boot, press reset. The current application does not jump to the microSD
card prompt.
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3.3.3 Software Setup (QSSI Serial Flash Boot with SDRAM Code Execution)
1. Download the example software package from TIDM-TM4C129SDRAMNVM. Unzip the software
package.
2. Launch Code Composer Studio v6.0.1 or later — Click Import— Click CCS Projects— Click Next.
Browse to the directory with the software examples. Select "ektm4c129 gssi_bootloader”,
"ektm4c129 gssi_boot demol", and “ektm4c129 sdcard_boot_demo2”. Click Finish.
v« Import CCS Eclipse Projects l | [=] ﬁJ
. ¥
Select CC5 Projects to Import r
Select a directory to search for existing CC5 Eclipse projects. ,.f':
-
@ Select search-directory:  Di\ti\examples
(71 Select archive file: Browse...
Discovered projects:
7 ektmdcl?d_gssi_boot_demol [DMtivexamplesiektmdcl2d_gssi Select All
LT ektm4c129_gssi_bootloader [Dn\ti\examplestiektmdcl29_gssi_t
Deselect All
1| ] 3
["] Autornatically import referenced projects found in same search-directory
Copy projects into workspace
Open the Resource Explorer and browse available example projects...
3 - .
@_,J Mext = Finish ] ’ Cancel
K 10. QSSI Example Project Import
12 1/ NVM 117715 M SDRAM 13447, LI3k73EEfE MCU 2% it ZHCUG35A—-May 2015—Revised February 2019
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3. Build each project. To build a project, right-click on a project. Click Rebuild Project. Ensure the projects
compile free of errors.

¥ CCS it - Code Composer Studio | i M 0 ) i e . s s« @huss s o b=

File Edit View Navigate Project Seripts Rum Window Help
- KRritrige P
(25 Project Explorer £7

b 12 ektmdcl29 qssi_boot_demol

[

:| B |[ECCSEd % CC5 Debug

= B Target Configurations 2~ = B

g x|
4 ektmac129 gssi bootloader [Active - Debug]
3 type filter text
¥ Binaries
) Includes . (& Projects
» = boot_loader

(& User Defined
» G Debug
8l bl_configh
&) ektmic129_qssi_bootloader.c
> [B ektmicl29_qssi_bootloader.h
macros.ini_inital

£ New button to create a new target
rget_config.coul [Active] cessful build message ion file. Click here to hide this

B Console 57 4 1605

DT Build Console [ektmdc129_gssi_bootloader]

BULIOING TAFEeT: EXEM4TLZY_qSSl DOOTIOAOEF OUT

"Invoking: ARM Linker'

"c:/ti/ccsv/tools/compiler/ti-cgt-arm_5.2.2/bin/armcl” -my7i4 --code_state=16 --float_support=FPV4SPD16 Description
bi -me -02 -g --gcc --define= xs" efine=PART_TM4C1294NCPDT --define=TARGE TM4C129_RA2

iag warning=225 --display_error_number --diag en_func_subsections=on --ual

tack_size=1824 -m"ektmdc129_gssi_bootloader.map

‘ti/ccsv/tools/compiler/ti-cgt-arm 5.2.2/1ib’

-reread_libs display_error_number -

=I0 @B e 52 > S

D errors, 1 warning, 0 others

& Warnings (1 item)

+/boot_Loader/bl_check. of
/boot_loader/b1_emac .obj

" /boot_loader /bl _main.obj
“./boot_loader/bl_startup_ccs.ob
* . /boot_loader/b1_usbfuncs.obj"
<Linking>

‘Finished building target: ektmdc129_qssi_bootloader.out’

L/ B
-/boot_loader/bl_uart.obj” "./boot_loader/bl_usb.obj"
D: /ti/Tivablare_C_Series-2.1.8.12573/boot_loader/bl_link_ccs.cmd” -1"libc.a”

“c:/ti/ccsve/utils/tiobj2bin/tiohjzbin® “ektmic129_qssi_bootloader.out” “ektméc129_gssi_bootloader.bin”
“¢:/ti/cesve/tools/ conpiler/ti-cgt-arm_5.2.2/bin/armotd"
“c:/ti/ccsv6/tools/compiler/ti-cgt-arm_5.2.2/bin/armhex™ "c:/ti/ccsv6/utils/tiobj2bin/mkhex4bin™

2

Updsateffare available for your software.
. +2+% Build Finished **** Click tfeview and install updates.
i i ] ¥

options
15 ektmdcl29_gssi_bootloader =R

& 11. Compiling the QSSI Software Example
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4. Place jumper J1 on the FLASHCS side. Use the LM Flash programmer to download
ektm4c129 gssi_bootloader to an TM4C1294NCPDT Connected LaunchPad kit that has been erased.
After performing checks for QSSI and SDRAM memory, the bootloader activates UARTO to download
an image to the external QSSI flash. For the setting of the LM flash programmer, see & 12 and & 13.)

- —
LM Flash Programmer - Build 1613 [E=REEN
Configuration ]Program 1 Flash Utilities | Other Utilities l Help
-Quick Set -
]Manual Configurztion - see below _:j
rInterface
- Port: |ITAG vi
Il CDI (Eval Board [ i
Speed (z): | 1000000
Select ICDI JTAG
i~ Clock Source -
(™ Using the Selected Crystal Value: 1MHz '1
' Using the Specfied Single Ended Source Value (Hz): 6000000

wip TEXAS INSTRUMENTS

(¥

K 12. LM Flash Programmer Main Bootloader Programming - Interface Setting (JTAG)

-
LM Flash Programmer - Build 1613

)

Configuration Program | Flash Utilities | Other UtiIities{

Select .bin fie

Help

: r&li:uﬁ-ons

Program boot loader at 0x0

Erase Method:
Ll (%' Erase Entire Flash - (faster)
(" Erase Mecessary Pages - {slower)

¥ verify After Program
¥ ResetMCU After Program

Program Address Offset: 0x |0
-CRC32

Source CRC32 = | Ox73121FFC

Caloulate

] saselekim4c129_gesi_bootloader\Debugiekm4c129_gssi_bootloader.bin Browse

Device CRC32 = | Ox73121FFC

Hardware Reset

Verify Complete - Passed
e

Wi TEXAS INSTRUMENTS

K 13. LM Flash Programmer Main Bootloader Programming - Options Settings

14

HEH NVM 7RG A SDRAM 1 §01T,  LISRA i RE MCU 25 it
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5. Using the LM Flash Programmer in serial mode, download ektm4c129 gssi_boot_demol. Ensure
Disable Auto Baud Support is checked. Select the correct COM port. Ensure the Transfer Size is 64
bytes or less. On the Program Tab, select the Program Address Offset as the start of a sector of QSSI
Flash other than Sector-0. (For the setting of the LM Flash Programmer for downloading the demo
code, see & 14 and & 15. When the demo code downloads, the LED D3 will start blinking.)

F. LM Flash Programmer - Build 1613 == | =t ﬁ N
Configuration ]Program | Flash Utiities | Other Utiiities Help
~ Quick Set -
|Manua| Configuration - see below L]

Program QSSI via UARTO with transfer size of 64 bytes |
[~ Interface - =
coMPorts [comss v bevice Manager I

rial (UART Baud Rate: [ 115200 |
W Disable Auto Baud Support Transfer Size: |64

wip TEXAS INSTRUMENTS

iProgram Complete - 2544 Bytes Py

i 14. LM Flash Programmer QSSI Boot Demol Programming - Interface Settings (UART)

7 T
LM Flash Programmer - Build 1613 l = | = &J
Configuration Program | Flash Utilities ] Other Utilities Help
-Select .bin file

] e'ekim4c129_gssi_boot_demol\Debuglektm4c129_gssi_boot_demol.bin Browse

I -Dptioné 2

Erase Method:
| (" Eras
Ol

[ verif ;
Program at
¥ Reset MCU After Program g
o any page
Program Address Offset: Ox | FOOO increment

of 0x1000

rERC32

Hardware Reset

w3 TEXAS INSTRUMENTS

Program Complete - 2544 Bytes Programmed

[%

K 15. LM Flash Programmer QSSI Boot Demo 1 Programming - Options (Address Offset)
6. Use USR_SW?2 to accelerate the blinking rate and USR_SW1 to reduce the blinking rate.
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3.34 Software Setup (QSSI Bare Metal Example)
1. Download the example software package from TIDM-TM4C129SDRAMNVM. Unzip the software
package.
2. Launch Code Composer Studio v6.0.1 or later— Click Import— Click CCS Projects— Click Next.
Browse to the directory with the software examples. Select " ektm4c129 gssi_example". Click Finish.
«« Import CCS Eclipse Projects l (5] ﬁ,l
. -
Select CC5 Projects to Import i
Select a directory to search for existing CCS Eclipse projects.
-
(@ Select search-directory: Dttt examples
) Select archive file: Browsc..
Discovered projects:
T ektm4c129_gssiexample [Dhtihexampleshektmdcl29_gssi_exa Select All
Deselect All
4 | 1] 3
[] Autornatically import referenced projects found in same search-directory
[¥] Copy projects into workspace
Open the Resource Explorer and browse available example projects...
@ Next » Finish | [ Cancel
16. QSSI Bare Metal Project Import
16 1 NVM 1 fE LIS SDRAM 3447, LISKfZEtERE MCU 5 i)
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3. Build each project. To build a project, right-click on a project. Click Rebuild Project. Ensure the projects
compile free of errors.

"+ CCS Edit - ekim4c129_gsii_example/ektm4cl29 gssi_example.c - Code Composer Studio - =rol X
File Edit View Navigate Project Scripts Run Window Help
- Rvidpvig - Coow e [ | [ cCs Edit | %5 CCS Debug

[ Project Explorer 53 FE Y2 0 | [ ekmddd gssieamplec 12 S B K Torget Configurations 52~ = &

4 ektm4c129 gssi example [Active - Debug] ui32sysClockFreq = SysCtlClockFreqSet((SYSCTL XTAL 25MHZ | = x| em
¥ Binaries SYSCTL_OS( il
Jl Includes SYSCTL_USE_PLL | type filter tet
& & SYSCTL_CFG_VCO_480), 120000000);
& Debug T 3 Projects

€] ektmdcl29_gssi_sample.c
 cktmdc12s,
startup_ccs.c
uartstdio.c
uartstdio.h

= User Defined

)
& InitConsole();
[

macros.ni_initial Click the New button to create a new target

9 target_config.coml [Active uccessful build message tion file. Click here to hide this

B Console 3 | R B |t B Sl ®ir. QA = O
CDT Build Console [ektméc129_gssi_example] -
GETINESTANGE | _I5_ I 145 AL +~Q10§_WarnINg=ZZ5 ~~OISpIay_Error_UmIer ~~0Iag_WFap=oTT =

--gen_func_subsection ~-ual --preproc_with_compile --preproc_deperdency="uartstdio.pp” "../uartstdio.c” ~ [Jlenors1waming, 0 others
*Finished building: ../uartstdio.c’ Description

*Building target: ektmac129 qssi_example.out’ 8 Wit [E ) eon)

*Invoking: ARM Linker
“c:/ti/ccsv6/tools/compiler/ti-cgt-arm_5.2.2/bin/armcl" -
--abi i -me -02 ine=

--code_state=16 --float_support=FPv4SPDLE
¥4C12041CPDT --define=TARGET_IS_TMAC129_RAL
off --gen_func_subsections=on --ual -z
X : /ti/ccsve/tools/compiler/ti-cgt-arm 5.2.2/1ib"
-1"cz/t1/cesve/tools/ conpi 2.2/include” --reread_libs --warn_sections --display_error_number
--diag wrap=off --xml_link "ektndc129_gssi_exanple_linkInfo.xml” --rom model -o

si_example.out fektmac129 gssi_example.obj” "./startip_ccs.obj” *./uartstdio.obi”
\_qssi_example. cnd” -1"libc.a”
-1"C:\ti\Tivalare C_Series-2.1.8.12573\driverlib\ccs\Debug\driverlib.lib"
<Linking>
‘Finished building target: ektm4cl20_qssi_example.out’

6 -m"blinky_cc:

“c:/ti/ccsvb/utils/tiobj2bin/tiobi2bin" "ekimdc129_gssi_example.out” "cktmdc129_qssi_example.bin” =
“c:/ti/ccsve/tools/compiler/ti-cgt-arm_5.2.2/bin/armofd"
"c:/ti/ccsv6/tools/conpiler/ti-cgt-arm_5.2.2/bin/armhex" "c:/ti/ccsv6/utils/tiobjzbin/mkhexabin®

*+** Build Finished ***=

2 ekimécl29_gssi eample Full License

17. QSSI Bare Metal Compile

4. Ensure the J1 jumper is connected to the FLASHCS side. Press Debug to download
"ektm4c129 gssi_example" and load the code into the TM4C1294NCPDT flash. Press Play when the
code has loaded. On the serial console, ensure you see the log file generated for erase, advanced
mode program, quad mode program, advanced mode read, bi-mode read, and quad mode read.

-

% COMS59:115200baud - Tera Term VT o o S

File Edit Setup Control Window Help
5511 To EK-TM4C129? FLASH TRANSFER

: External Flash Detected with Device ID Bxc219
Starting Erase Operations...
Erase Completed...
Starting Read Operations for Erase ...
Read Completed for Erase Serial Flash...

Starting Program Operations

Starting
Read Completed

Starting Program Operations.
Read Completed...

Starting Erase Operations

Er Completed...

Starting Read Operations for Erase ...

Read Completed for Erase Serial Flash...
: Serial Flash Erased...

K 18. QSSI Bare Metal Example Serial Console Output
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4 Design Files
4.1 Schematics
To download the schematics for the board, see the design files at TIDM-TM4C129SDRAMNVM.
4.2 Bill of Materials
To download the bill of materials (BOM), see the design files at TIDM-TM4C129SDRAMNVM.
4.3 PCB Layout Recommendations
When performing the layout, make sure that the EPI0S31 (the SDRAM clock pin) has the shortest trace.
To minimize reflections from the shared data and address pins, use a single route from the connector pin
to the address pin or data pin without creating a stub.
4.4  Altium Project
Altium Designer® project files are not available for this reference design.
45 Gerber Files
To download the Gerber files, see the design files at TIDM-TM4C129SDRAMNVM.
4.6 Assembly Drawings
Assembly drawings are not available for this reference design.
5 Software Files
To download the software files, see the design files at TIDM-TM4C129SDRAMNVM.
6 Related Documentation
1. 1S42/45R86400D/16320D/32160D 16Mx32, 32Mx16, 64Mx8 512Mb SDRAM data sheet
2. MX66L51235F 3V, 512M-BIT [x 1/x 2/x 4] CMOS MXSMIO® (SERIAL MULTI I/0) FLASH MEMORY
data sheet
6.1 R
E2E, LaunchPad, Code Composer Studio, TivaWare are trademarks of Texas Instruments.
Altium Designer is a registered trademark of Altium LLC or its affiliated companies.
Arm, Cortex are registered trademarks of Arm Limited.
All other trademarks are the property of their respective owners.
6.2 Third-Party Products Disclaimer
TI'S PUBLICATION OF INFORMATION REGARDING THIRD-PARTY PRODUCTS OR SERVICES DOES
NOT CONSTITUTE AN ENDORSEMENT REGARDING THE SUITABILITY OF SUCH PRODUCTS OR
SERVICES OR A WARRANTY, REPRESENTATION OR ENDORSEMENT OF SUCH PRODUCTS OR
SERVICES, EITHER ALONE OR IN COMBINATION WITH ANY Tl PRODUCT OR SERVICE.
18 1/ NVM 1191715 SDRAM 14417, PA3kfE s RE MCU S it ZHCUG35A—-May 2015—Revised February 2019
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7 About the Author

AMIT ASHARA is an application engineer at Tl, where he develops applications for the TM4C12x family
of high-performance microcontrollers. Amit brings to this role his extensive experience and expertise in

high-speed digital and microcontroller system-level design. Amit earned his Bachelor of Engineering (BE)
from the University of Pune in India.
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