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example_emif_sdram.c

This example code configures EMIF module to write and execute from SDRAM
Step 1:
Create a new project.

Navigate: -> File -> New -> Project

u° New Project @

F arnily:

TS 4700
TMS570LS 204
TMSE7O0LS 3%
TMSE7OLS 2%
Fibd482
TMS5E70LS1 2%
TMS5E70LS 1%
Fitd4E2
TMS570LS04%
TMSE7OLS03x
Fibd42x
TMS570LCA3x
Fit57Lx

(Vg VAV VE VR E VNN NN g N

Mame: | test
Location: | DAHALCOGEN example E]

[¥] Create directory for project
Praject will be created at: D:A\HALCOGEM \examplaitest.

Tools:  Texas Instruments Toolz -

Figure: Create a new Project
Step 2:
Configure driver code generation:
Navigate: -> TMS570LCxx /RM5x -> Enable Drivers

« Enable EMIF driver
« Enbale GIO driver
« Disable others

Step 3:
Configure pinmux:

« Enable all EMIF pins except EMIF_RNW
» Enable all EMIF outputs including EMIF_CLK

Navigate PINMUX->Pin Muxing

Enable checkbox EMIF and disable EMIF_RNW at ball D17
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! File Edit View Tools

Window Help
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GrA S BRI FRE JOON A B,
Start Page RMS7L843ZWT | PINMUX | RTI GIO ESM SCIL SCI2 SCB SCH LIN1 LIN2  MIBSPL  MIBSPI2 MIBSPE MIBSPM  MIBSPIS  SPI SPI2
Pin Muxing | Input Pin Muxing  Special Pin Muxing
NZHETZ[01] NZHET1_NDIS NONE NONE NONE NONE
S == = = e = = R = R
EMIF_ADDR[16] RTP_DATA[02] NONE NONE NONE NONE
o e BB HH BH HEH B Ee
EMIF_ADDR[18] RTP_DATA[DO] NONE NONE NONE NONE
L = = e R = e B e = e R
EMIF_BA[T] NONE N2HETZ[05] NONE NONE NONE
= R = == R c = R R =i R
EMIF_nWE EMIF__F{EW\NONE NONE NONE NONE
—— 5 BElH =e BEH B
MI_TX_CLK MI_TX_AVCLK4 NONE nTZ1_3
o8 D5 FoooS B B HH B B
GIOA[3] NONE N2HET2[02] NONE NONE NONE
= = R = = A== R c = R R =i R
N2HETZ[03] NONE NONE NONE MIBSPIZCLK NONE
e mep] RO R BH e B Ee
Figure: Pinmux configuration
Navigate PINMUX->Special Pin Muxing
! File Edit View Tools Window Help
ggn'jlﬁiizﬂ & —:1_..-‘_l‘l _-*1".ru @@E;'@@ﬂ_‘]ﬁ_?g_;
Start Page RMS5TLE43ZWT | PINMUX | RTI GIO ESM  SCHL SCI2 SC3 5CH  LIN1  LIN2  MIBSPIL MIBSPI2 MIBSPIZ  MIBSPHM
Pin Muxing Input Pin Muxing | Special Pin Muxing
General
" Use GIOA_2, for disabling selected HETZ PWM outpige | Enable EMIF_CLK output " Enable Temp Sensor 1
Use GIOB_2, for disabling selected HET2 ¥ EMIF Output enable | Enable Temp Sensor 2
WM o= " | Enable Temp Sensor 3
Use Atemate ADC ' Trigger Option-4"
Use Atemate ADC " Trigger Option-B*
ETPWM eTPWM for ADC triooers(Set by default).
ETPWM1 |[EQEPERR1Z | - Use HET1_LOOP_SYNC for fine-base sync V| Selecting Start of Conversion(SOC1A) of e TPWM1
ETPWM2 |[EQEPERR1Z |- | Enable TECLK sync= V| Selecting Start of Conversion(SOC24) of e TPWM1
ETPWM3 |[EQEPERR1Z | = nTZ1 | ASYNC - V| Selecting Start of Conversion(SOC3A) of e TPWM1
ETPWM4 |[EQEPERR1Z |- nTZ2 |ASYNC . V| Selecting Start of Conversion(SOC44) of e TPWM1
CTDWWME | CACDCDOAY _ ~AT73 | ACwvhr = V| Selecting Start of Conversion(SOC5A) of e TPWM1
Figure: Special Pinmux configuration
Step 4:
Configure EMIF
Navigate: -> EMIF -> EMIF General
+ Enable EMIF SDRAM
« Disable others
Navigate: -> EMIF -> EMIF SDRAM
« Fill in the timing parameters
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SPB SPM SPI5  CAN1 CANZ CAN3 CAN4 ADC1 ADC2 HET1 HET2 RO 2C2 EMAC DCC | EMIF| POM CF

EMIF General | EMIF SDRAM | EMIF ASYNC1  EMIF ASYNC2  EMIF ASYNC3

— EMIF: SDRAM Corfig

t {rc ortrfc): %] ns Mz value 427 s
t{m): 20 ns Max value 107 s
t {red): 20 ns Max value 107 ns
twrjort idl): |25 ns Maz value 107 ns
t {rash: 47 ns Max value 3 s
t{re): 53 ns Maz value 213 ns
t {rd): 14 ns Mz value 107 s
t Gusr): 70 ns Maz value 427 ns
Refresh Perod: g4 ms

Refresh Cycles:| 4p96
CAS Latency: |2

Barks: 4

Page Size: elements_256 |~

Figure: Configuration for ISSI 1S42S16400F
Step 5:
Generate code

Navigate: -> File -> Generate Code

:| File | Edit View Tools Window Help

MNew 3

Ea @

Open * X RT &0

: RS-MPU-PMU
Import DIL File... Diagram

Save Project
Close Project

g Generate Code E |
Recent Files p  [——
Recent Projects kL

Exit i | |

£
T

RAM " FOM ||

Figure: Generate Code
Step 6:
Modify the linker command file

» Add the follwing under MEMORY
> SDRAM (RWHX) : origin=0x80000000 length=0200000000
» Add the follwing under SECTIONS

o blinky_section : RUN = SDRAM, LOAD = FLASHO | FLASH1 LOAD_START (BlinkyLoadStart), LOAD_END(BlinkyLoadEnd), LOAD_SIZE

(BlinkySize), RUN_START(BlinkyStartAddr ), RUN_END(BlinkyEndAddr )
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Linker Settings

13 --retain="*(.intvecs)"

14

15 /* USER CODE BEGIN (1) */
16 --retain="*(.blinky section)"

17 /* USER CODE END *,

!

22 MEMORY
23 {

24 /* USER CODE BEGIN (2) */

25 /* USER CODE END

26 VECTORS (X)

27 FLASHE (RX)
28 FLASHL (RX)
29 STACKS  (RW)
L RAM (RW)

!

: origin=@xeeecooee
: origin=gx2e868828
: origin=gx2e200000
: origin=-gx@3600000
: origin=egx@3601500

32 /* USER CODE BEGIN (3) */

33 SDRAM  (RWX)

: origin=gx50600008
34 /* USER CODE END *

;

USER CODE BEGIN (4) */
38 /* USER CODE END *,

.

length=gxoeea0e26
length=8x0@1FFFE@
length=2xoB200080
length=0x00081580
length=0x@0a7EERE

length=0200000080

43 SECTIONS
441

45 /* USER CODE BEGIN

46 /* USER CODE END

Y,

47 .intvecs : {} > WECTORS

43 .text align(8) : {} > FLASH® | FLASH1

49 .const align(8) : {} > FLASH® | FLASH1

se .cinit align(8) : {} > FLASH® | FLASH1

51 .pinit align(8) : {} > FLASH® | FLASH1

52 .bss : {} > RAM

53 .data : {} » RAM

54 .sysmem : {} > RAM

55

56

57 /* USER CODE BEGIN (6) */

58 .blinky_section : RUN = SDRAM, LOAD = FLASH® | FLASH1

59 LOAD_START(BlinkylLoadStart), LOAD_END(BlinkyloadEnd), LOAD SIZE(BlinkySize),
50 RUN_START(BlinkyStartAddr ), RUN_END{BlinkyEndAddr )
61 /* USER CODE END */

62}

B3

Figure: Linker command file
Step 7:

Copy the source code below into your sys_main.c (or) replace sys_main.c with this file.

The example file example_mibspi_loopback.c can also be found in the examples folder: ../HALCoGen/examples

Note
HALCoGen generates an empty main function in sys_main.c.

/*

Copyright (C) 2009-2015 Texas Instruments Incorporated - www.ti.com

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

Redistributions of source code must retain the above copyright

notice, this list of conditions and

Redistributions in binary form must
notice, this list of conditions and

the following disclaimer.

reproduce the above copyright
the following disclaimer in the

documentation and/or other materials provided with the
distribution.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
* Neither the name of Texas Instruments Incorporated nor the names of
* its contributors may be used to endorse or promote products derived
* from this software without specific prior written permission.

*

*

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
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F ok ok ok b ok ok %k oF oF ok %

~

/*
/*

/*

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
INCLUDING NEGLIGENCE OR OTHERWISE ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

USER CODE BEGIN (0) */
USER CODE END */

Include Files */

#include "HL_sys_common.h"
#include "HL_ system.h"

/*

USER CODE BEGIN (1) */

#include "HL emif.h"
#include "HL sys mpu.h"
#include "HL gio.h"
#include "HL het.h"
#include "HL mibspi.h"

/*
/*

USER CODE END */

USER CODE BEGIN (2) */

#pragma SET_CODE_SECTION(".blinky section")

void blinky ()

{

}

int i;
gioSetDirection (hetPORT1, 1);
while (1)
{
gioToggleBit (hetPORT1, O0);
for (1=0;1<1000000;1i++) ;
}

#pragma SET_CODE_SECTION ()

extern uint32 BlinkyLoadStart;
extern uint32 BlinkyLoadEnd;
extern uint32 BlinkySize;
extern uint32 BlinkyStartAddr;
extern uint32 BlinkyEndAddr;

/*

uint8 emacAddress[6U] =
uint32 emacPhyAddress = 1U0;

USER CODE END */

{OxFFU, OxFFU, OxFFU, OxFFU, OxFFU, OxFFU};

void main (void)

{

/* USER CODE BEGIN (3) */

int i;
uint32 size=(uint32)&BlinkySize;

emif SDRAMInit();

for (i=0;i<size;i++)

{
}

blinky();
while (1) ;

((char *)s&BlinkyStartAddr) [i] =((char *)&BlinkyLoadStart) [i];

/* USER CODE END */

}

/* USER CODE BEGIN (4) */
/* USER CODE END */
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