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.sect ".boot_load"
; Parallel Flash Boot Mode Field
.word 01010101h

8ty FE— FNEMEMTLHAITIE, UTFTOLIITETL
TLIZEN,

.sect ".boot_load"
; Parallel Flash Boot Mode Field
.word  00000000h




23 L7 FLX - IWIXDHFE

C672x EMIF 7 KL A « N2 %, BGARy 7 — D
A 13K, QFPRXy r—YOA 12K THR I TWET,
7 RLARZANREY 72045, GPIOE THiZE T2 LENR S
WET, Yo 7LD DR T— b —FTiL,
AXR[15:4] ¥ % EM_A[24:14] ofb 0 IZEH L T %
9, X 3 1ZAXRI[15:4] % Lfr7 FL A& LCTHERAT 560
C6727 (BGA) & 16 v b - 7T v ia b OERERERLT
WET,

3 C6727 EMIF BGAR vy 7r—) L
16y b« 7T v 2 AE Y OERGH

C6727 EMIF 16-bit Flash
AXR[15:4] A[25:14]
EM_A[12:0] » A13:1]
EM_BA[1] > A[0]
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extu a3, 5, 20, a6 ; extract A[26:15]
; AXR[15:4] <-a6<<4  stw a0, *a8

shl a6, 4, a0
RL21: 1dw *a8, a9
nop 4
extu a9, 16, 20, a9
cmpeq a9, a6, a2

['a2] b RL21

; wait till PDOUT is set correctly

; extract AXR[15:4]
; compare AXR[15:4] with A[26:15]
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abc.out /* input COFF file */

-map abc.map /* generate hex map file */

-m3 /* Motorola S3 format */

-memwidth 8 /* 8-bit memory system */

-boot /* create boot table */

-bootorg 0x90000400 /* copy table address */

-bootsection .boot_load 0x90000000 /* give boot section & addr */
ROMS

{
FLASH: org = 0x90000000, len = 0x800000, romwidth = 16, files = {abc.hex}  /* output hex file */

}

hex JERX~OEHITIEIZET H3Mi%.  TMS320C6000
Assembly Language Tools User’s Guide [SPRU186]] # =
ZIRLTES WY,

4 BEXHE
1. Using the TMS320C672x Bootloader ( 3 & % %
SPRAA69)

2. TMS320C6000 Assembly Language Tools User’s
Guide (CrFE% 5-SPRU186)
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Copyright 2006 by Texas Instruments Japan Limited.

All rights reserved. Property of Texas Instruments Japan Limited.
You may modify the programs on the condition of using the programs
solely and exclusively with semiconductor devices manufactured by

or for TI.

THE PROGRAMS ARE PROVIDED "AS IS". TIJ MAKES NO WARRANTIES OR
REPRESENTATIONS, EITHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
LACK OF VIRUSES, ACCURACY OR COMPLETENESS OF RESPONSES, RESULTS AND LACK OF
NEGLIGENCE. TIJ DISCLAIMS ANY WARRANTY OF TITLE, QUIET ENJOYMENT, QUIET
POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY
RIGHTS WITH REGARD TO THE PROGRAMS OR YOUR USE OF THOSE PROGRAMS.

Second bootloader example for C672x

; FIRST RELEASE DATE : Dec/12/2006
; LAST UPDATE - Dec/21/2006
’ CAUTION

)

; THIS FUNCTION ONLY APPEARS AT SECOND BOOT LOAD

)

’

CAUTION

.sect " boot_load"

; Parallel Flash Boot Mode Field

.word 01010101h

’

; PLL init

’

_plInit:

; Required register addresses

PLLBASEADDR .set 41000000h
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PLLPID .set 000h + PLLBASEADDR ; PLL controller peripheral identification register
PLLCSR .set 100h + PLLBASEADDR ; PLL control/status register

PLLM .set 110h + PLLBASEADDR ; PLL multiplier control register

PLLDIVO .set 114h + PLLBASEADDR ; PLL controller divider register O
PLLDIV1 .set 118h + PLLBASEADDR ; PLL controller divider register 1
PLLDIV2 .set 11Ch + PLLBASEADDR ; PLL controller divider register 2
PLLDIV3 .set 120h + PLLBASEADDR ; PLL controller divider register 3
PLLCMD .set 138h + PLLBASEADDR ; PLL controller command register
PLLSTAT .set 13Ch + PLLBASEADDR ; PLL controller status register

ALNCTL .set 140h + PLLBASEADDR ; PLL controller clock align control register
CKEN .set 148h + PLLBASEADDR ; Clock enable control register

CKSTAT .set 14Ch + PLLBASEADDR ; Clock status register

SYSTAT .set 150h + PLLBASEADDR ; SYSCLK status register

CFGBRIDGE .set 40000024h

; Definition values which are used in PLL settings

TIMES12 .set 000Ch
TIMES13 .set 000Dh
DIVENABLED .set 8000h
DIV1 .set 0000h
DIV2 .set 0001h
DIV3 .set 0002h
DIV4 .set 0003h
DIV5 .set 0004h
DIVeé .set 0005h
PLLGOSET .set 0001h
PLLALN1 .set 0001h
PLLALN2 .set 0002h
PLLALN3 .set 0004h

; In PLLCSR, write PLLEN = 0 (bypass mode).
; Wait 4 cycles of the slowest of PLLOUT or reference clock source (CLKIN or OSCIN).
mvkl  PLLCSR, a0
mvkh PLLCSR, a0
ldw *a0, al
nop 4
clr al, 0,1, al s PLLEN =0
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stw al, *a0

nop 9

;. In PLLCSR, write PLLRST = 1 (PLL is reset).
set al, 3,4, al ;PLLRST =1

stw al, *a0

; Program PLLDIVO and PLLM.

mvkl  PLLDIVO, a2

mvkh PLLDIVO, a2

mvkl DIVENABLED |DIV1, a3

mvkh DIVENABLED|DIV1, a3

stw a3, *a2 ; PLLDIVO = DIVENABLED | DIV1

mvkl PLLM, a4

mvkh PLLM, a4

mvkl TIMES12, a5

mvkh TIMES12, a5 ; PLLM = TIMES12

stw ab, *a4

; Program PLLDIV1-n. Note that you must apply the GO operation to change these dividers to new ratios.
; Check that the GOSTAT bit in PLLSTAT is cleared to O to show that no GO operation is currently in progress.

mvkl  PLLSTAT, a6
mvkh PLLSTAT, a6
_poll_pllstatO:

ldw *a6, bl
nop 4
extu b1, 31, 31, b0
[bol b _poll_pllstat0 ; while (*(int *)PLLSTAT == PLLGOWAIT);
nop 5

; Program the RATIO field in PLLDIVn to the desired new divide-down rate.

mvkl  PLLDIV1, a8

mvkh PLLDIV1, a8

mvkl DIVENABLED |DIV1, a9

mvkh DIVENABLED |DIV1, a9

stw a9, *a8 ; PLLDIV1 = DIVENABLED | DIV1
nop 9

mvkl  PLLDIV2, a8
mvkh PLLDIV2, a8
mvkl DIVENABLED |DIVZ2, a9
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mvkh DIVENABLED | DIV2, a9
stw a9, *a8 ; PLLDIV2 = DIVENABLED | DIV2
nop 9

mvkl  PLLDIVS, a8

mvkh PLLDIV3, a8

mvkl DIVENABLED |DIV3, a9

mvkh DIVENABLED |DIV3, a9

stw a9, *a8 ; PLLDIV3 = DIVENABLED | DIV3
nop 9

; Set the ALN1-3 bits in ALNCTL to 1 so that SYSCLK1-3 are aligned after the GO operation.
mvkl ALNCTL, a8
mvkh ALNCTL, a8
mvkl  PLLALN1|PLLALN2|PLLALNS, a9
mvkh PLLALN1|PLLALN2|PLLALNS, a9
stw a9, *a8 ; PLLALNCTL = PLLALN1 | PLLALN2 | PLLALN3

; Set the GOSET bit in PLLCMD to 1 to initiate the GO operation to change the divide values and align SYSCLK1-3.
mvkl  PLLCMD, a8
mvkh PLLCMD, a8
mvkl PLLGOSET, a9
mvkh PLLGOSET, a9
stw a9, *a8 ; PLLCMD = PLLGOSET

; Read the GOSTAT bit in PLLSTAT
_poll_pllstat1:
ldw *a6, bl

nop 4
extu b1, 31, 31, b0
[bo] b _poll_pllstatl ; while (*(int *)PLLSTAT == PLLGOWAIT);

; Wait for PLL to properly reset. See device-specific data manual for PLL reset time.
; 125 ns < 4 cycles @ 256MHz
nop 4

; In PLLCSR, write PLLRST = 0 to bring PLL out of reset.
clr al, 3,4, al ;PLLRST =0

stw al, *a0

; Wait for PLL to lock. See device-specific data manual for PLL lock time.
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; 187500 ns < 4688 cycles @ 25MHz
mvkl  782,b0 ;782 *6 = 4692
_wait_plllock
bol b _wait_plllock
sub b0, 1, b0
nop 4

; In PLLCSR, write PLLEN =1 to enable PLL mode.
ldw *a0, al

nop 4
set al, 0,1, al s PLLEN =1
stw al, *a0

; CSP Bridge reset */
mvkl CFGBRIDGE, b4
mvkh CFGBRIDGE, b4

mvkl 1,b5

stw b5, *b4 ; CFGBRIDGE =1
mvkl 0, b5

nop 9

stw b5, *b4

; CFGBRIDGE =0

’

; EMIF init

)

_emiflnit:

; Required register addresses

EMIFBASEADDR .set 0F0000000h

AWCCR .set 04h + EMIFBASEADDR
SDCR .set 08h + EMIFBASEADDR
SDRCR .set 0Ch + EMIFBASEADDR
A1CR .set 10h + EMIFBASEADDR
SDTIMR .set 20h + EMIFBASEADDR
SDSRETR .set 3Ch + EMIFBASEADDR
EIRR .set 40h + EMIFBASEADDR
EIMR .set 44h + EMIFBASEADDR
EIMSR .set 48h + EMIFBASEADDR
EIMCR .set 4Ch + EMIFBASEADDR

; Definition values which are used in PLL settings

; Asynchronous Wait Cycle Configuration Register
; SDRAM Configuration Register

; SDRAM Refresh Control Register

; Asynchronous 1 Configuration Register

; SDRAM Timing Register

; SDRAM Self Refresh Exit Timing Register

; EMIF Interrupt Raw Register

; EMIF Interrupt Mask Register

; EMIF Interrupt Mask Set Register

; EMIF Interrupt Mask Clear Register

10
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AWCCR_WPO .set 0<<28 ; WPO  : Insert wait cycle if AWAIT is low
AWCCR_MEMC .set 16<< 0 s MEMC  : Max extended wait cycles (max = 16*(MEWC+1))
A1CR_SS .set 0<<31 ;' SS . Select WE mode

A1CR_EW .set 1<<30 ; EW : Enable extended wait mode

A1CR_W_SETUP .set 0<<26 ; W_SETUP : 10 ns @ 100 MHz

A1CR_W_STROBE .set 9<<20 ; W_STROBE : 90 ns @ 100 MHz

A1CR_W_HOLD .set 3<<17 ; W_HOLD :40ns @ 100 MHz

A1CR_R_SETUP .set 0<<13 ;R_SETUP :10 ns @ 100 MHz

A1CR_R_STROBE .set 9<< 7 ; R_STROBE : 100 ns @ 100 MHz

A1CR_R_HOLD .set 3<< 4 ;R_HOLD :40ns @ 100 MHz

A1CR_TA .set 0<< 2 ; TA 10 ns @ 100 MHz

A1CR_ASIZE .set 1<< 0 ; ASIZE  : 16-bit data bus

SDTIMR_T_RFC .set 6<<27 ; T_RFC : Auto refresh period (66ns)

SDTIMR_T_RP .set 1<<24 ; T_RP : Precharge command period (20 ns)
SDTIMR_T_RCD .set 1<<20 ; T_RCD : Active to read or write delay (20 ns)
SDTIMR_T_WR .set 1<<16 ; T_WR : Write recovery time (1 clk + 7.5 ns)

SDTIMR_T RAS .set 4<<12 ; T_RAS : Active to precharge command (44 ns)
SDTIMR_T_RC .set 6<< 8 ; T_RC : Active to active command period (66 ns)
SDTIMR_T_RRD .set 1<< 4 ; T_RRD : Active bank a to active bank b command (15 ns)
SDSRETR_T_RC .set 6 ; T_RFC : Auto refresh period (66ns)

SDRCR_RRO .set 4E2h ; RR > (100 us/8) * fem_CLK = 1250 (0x4E2)

SDRCR_RR1 .set 5F8h ; 64 ms, 4096 cycle refresh rate

SDCR_SR .set 0<<31 ; SR : To avoid self refresh state

SDCR_NM .set 1<<14 s NM * narrow (16-bit)

SDCR_CL .set 2<< 9 ; CL : 2 clock

SDCR_BIT11 9LOCK .set 1<< 8 ; BIT11_9LOCK : To allow the CL field to be written (legacy)
SDCR_IBANK .set 2<< 4 ; IBANK : 4 internal SDRAM banks
SDCR_PAGESIZE .set 2<< 0; ; PAGESIZE : 1024 word pages

; Configure the Async memory (FPGA), EM_CSI[2] space
; EMIF Asynchronous Wait Cycle Configuration Register
AWCCR, a0
AWCCR, a0

mvkl
mvkh
mvkl
mvkh

stw al, *a0

AWCCR_WPO|AWCCR_MEMC, al
AWCCR_WPO|AWCCR_MEMC, al

11
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; EMIF global control register
mvkl  AICR, a0
mvkh AI1CR, a0
mvkl A1CR_SS|A1CR_EW]|A1CR_W_SETUP|A1CR_W_STROBE|A1CR_W_HOLD |
A1CR_R_SETUP|A1CR_R_STROBE|A1CR_R_HOLD|A1CR_TA|A1CR_ASIZE, al
mvkh A1CR_SS|A1CR_EW|A1CR_W_SETUP|A1CR_W_STROBE|A1CR_W_HOLD |
A1CR_R_SETUP|A1CR_R_STROBE|A1CR_R_HOLD|A1CR_TA|A1CR_ASIZE, al

stw al, *a0

; Configure the SDRAM, EM_CSI0] space:
; Following is the procedure to be followed if the SDRAM Power-up constraint was violated (Procedure B):
; Program SDTIMR and SDSRETR to satisfy the timing requirements for the attached SDRAM device.
; The timing parameters should be taken from the SDRAM datasheet.
; Program AC timing registers to meet SDRAM spec
mvkl  SDTIMR, a0
mvkh SDTIMR, a0
mvkl  SDTIMR_T RFC|SDTIMR_T_RP|SDTIMR_T RCD|SDTIMR_T_WR |SDTIMR_T RAS|
SDTIMR_T_RC|SDTIMR_T RRD, al
mvkh SDTIMR_T_RFC|SDTIMR_T_RP|SDTIMR_T_RCD |SDTIMR_T_WR |SDTIMR_T_RAS|
SDTIMR_T_RC|SDTIMR_T_RRD, al

stw al, *a0

mvkl  SDSRETR, a0

mvkh SDSRETR, a0

mvkl SDSRETR_T RC, al

mvkh SDSRETR_T_RC, al

stw al, *a0
; Program the RR field of SDRCR such that the following equation is satisfied: (RR * 8) / fEM_CLK) > 100
; us (or 200ps). For example, an EM_CLK frequency of 100MHz would require setting RR to 1251
; (0x4E3) or higher to meet a 100ps constraint.
; Program the Refresh Rate to satisfy the SDRAM power-up constraint

mvkl  SDRCR, a2

mvkh SDRCR, a2

mvkl  SDRCR_RRO, a3

mvkh SDRCR_RRO, a3

stw a3, *a2

; Program SDCR to match the characteristics of the attached SDRAM device. This will cause the

12
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; auto-initialization sequence in Section 2.4.4 to be re-run with the new value of RR.
;.Program the Control Register to meet SDRAM spec
mvkl  SDCR, a0
mvkh SDCR, a0
mvkl SDCR_SR|SDCR_NM|SDCR_CL|SDCR_BIT11_9LOCK|SDCR_IBANK]|
SDCR_PAGESIZE, al
mvkh SDCR_SR|SDCR_NM|SDCR_CL|SDCR_BIT11_9LOCK|SDCR_IBANK]|
SDCR_PAGESIZE, al

stw al, *a0

; Perform a read from the SDRAM to guarantee that step 5 of this procedure will occur after the
; initialization process has completed. Alternatively, wait for 200 ps instead of performing a read.
;200 ps < 60607 @ 300MHz < 10102 Branch instruction
mvkl  2776h, b0
_poll_sdram_auto_init:
[bo] b _poll_sdram_auto_init
sub b0, 1, b0
nop 4

; Finally, program the RR field to match that of the attached device's refresh interval. See
; Section 2.4.6.1 details on determining the appropriate value.

mvkl SDRCR_RRI, a3

mvkh SDRCR_RRI, a3

stw a3, *a2
; section load
MCASPOBASEADDR .set 44000000h
FLASHADDR_PAGEMASK .set 90007fffh
PFUNC .set 010h + MCASPOBASEADDR ; MCASP pin function register
PDIR .set 014h + MCASPOBASEADDR ; MCASP pin direction register
PDOUT .set 018h + MCASPOBASEADDR ; MCASP pin data output register
PFUNC_AXR15 .set 1<<15 ; pin function as GPIO
PFUNC_AXR14 .set 1<<14 ; pin function as GPIO
PFUNC_AXR13 .set 1<<13 ; pin function as GPIO
PFUNC_AXR12 .set 1<<12 ; pin function as GPIO
PFUNC_AXR11 .set 1<<11 ; pin function as GPIO

PFUNC_AXRI10 .set 1<<10 ; pin function as GPIO
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PFUNC_AXR9
PFUNC_AXRS8
PFUNC_AXR7
PFUNC_AXR6
PFUNC_AXR5
PFUNC_AXR4

PDIR_AXR15
PDIR_AXR14
PDIR_AXR13
PDIR_AXR12
PDIR_AXRI11
PDIR_AXR10
PDIR_AXR9
PDIR_AXRS
PDIR_AXR7
PDIR_AXR6
PDIR_AXR5
PDIR_AXR4

.set 1<<9 ; pin function as GPIO
.set 1<<8 ; pin function as GPIO
.set 1<<7 ; pin function as GPIO
.set 1<<6 ; pin function as GPIO
.set 1<<5 ; pin function as GPIO
.set 1<<4 ; pin function as GPIO
.set 1<<15 ; pin function as output
.set 1<<14 ; pin function as output
.set 1<<13 ; pin function as output
.set 1<<12 ; pin function as output
.set 1<<11 ; pin function as output
.set 1<<10 ; pin function as output
.set 1<<9 ; pin function as output
.set 1<<8 ; pin function as output
.set 1<<7 ; pin function as output
.set 1<<6 ; pin function as output
.set 1<<5 ; pin function as output
.set 1<<4 ; pin function as output

; Configure AXR[15:4] pins as EMIF_A[26:15]

mvkl
mvkh

mvkl

mvkh

stw

PFUNC, a0

PFUNC, a0

PFUNC_AXR15 | PFUNC_AXR14 | PFUNC_AXR13 | PFUNC_AXR12 | PFUNC_AXR11|
PFUNC_AXR10 | PFUNC_AXR9 | PFUNC_AXR8 | PFUNC_AXR7|PFUNC_AXRS6 |
PFUNC_AXR5| PFUNC_AXR4, al

PFUNC_AXR15 | PFUNC_AXR14 | PFUNC_AXR13 | PFUNC_AXR12 | PFUNC_AXR11|
PFUNC_AXR10 | PFUNC_AXR9 | PFUNC_AXR8 | PFUNC_AXR7| PFUNC_AXRS6 |
PFUNC_AXR5 | PFUNC_AXR4, al

al, *a0

; configure AXR[15:4] pins as output

mvkl  PDIR, a0

mvkh PDIR, a0

mvkl PDIR_AXR15|PDIR_AXR14|PDIR_AXR13|PDIR_AXR12|PDIR_AXR11|PDIR_AXR10]
PDIR_AXR9| PDIR_AXRS8|PDIR_AXR7|PDIR_AXR6 | PDIR_AXR5 | PDIR_AXR4, al

mvkh PDIR_AXR15|PDIR_AXR14|PDIR_AXR13|PDIR_AXR12|PDIR_AXR11|PDIR_AXR10|
PDIR_AXR9| PDIR_AXRS8|PDIR_AXR7|PDIR_AXR6 | PDIR_AXR5 | PDIR_AXR4, al

stw al, *a0

; clear PDOUT

mvkl  PDOUT, a8

mvkh PDOUT, a8
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Zero al
stw al, *a8

; second boot loader
mvkl FLASHADDR_PAGEMASK, al10
mvkh FLASHADDR_PAGEMASK, al0

mvkl COPY_TABLE, a3 ; load table pointer
mvkh COPY_TABLE, a3

Zero a6 ; page address

ldw *a3++, bl ; load entry point

copy_section_top:

extu a3, 5,20, a6 ; extract A[26:15]
shl a6, 4, a0 ; AXR[15:4] <- a6 << 4
stw a0, *a8
RL21: ldw *a8, a9 ; wait till PDOUT is set correctly
nop 4
extu a9, 16, 20, a9 ; extract AXR[15:4]
cmpeq a9, a6, a2 ; compare AXR[15:4] with A[26:15]
a2l b RL21
nop 5
ldw *a3++, b0 ; read byte count
extu a3, 5, 20, a6 ; extract A[26:15]
shl a6, 4, a0 ; AXR[15:4] <- a6 << 4
stw a0, *a8
RL22: ldw *a8, a9 ; wait till PDOUT is set correctly
nop 4
extu a9, 16, 20, a9 ; extract AXR[15:4]
cmpeq a9, a6, a2 ; compare AXR[15:4] with A[26:15]
la2l b RL22
nop 5
Idw *a3++, ad ; section start address
0] b copy_done ; have we copied all sections?
nop 5
copy_loop:
extu a3, 5, 20, a6 ; extract A[26:15]
shl a6, 4, a0 ;s AXR[15:4] <- a6 << 4

stw a0, *a8
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RL23: ldw *a8, a9
nop 4
extu a9, 16, 20, a9
cmpeq a9, a6, a2
la2l b RL23
nop 5

and al0, a3, all
add 1,a3, a3

1db *all, bs
sub b0, 1, b0

[bol b copy_loop
['bo] b copy_section_top
Zero al

['b0]  and 3, a3, al
stb b5, *a4++

['bo] and -4, a3, ab

[a1] add 4, ab, a3

copy_done:

nop 5

;Address of the generated copy table
COPY_TABLE .equ

; wait till PDOUT is set correctly

; extract AXR[15:4]
; compare AXR[15:4] with A[26:15]

; clear A[26:15] to 0

; decrement counter

; setup branch if not done

; round address up to next multiple of 4

; round address up to next multiple of 4

0x90000400
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