I TEXAS Application Report

INSTRUMENTS Lit. Number — Feb 2014
1L |BL 74 Keystone | DSP &3
Allen Yin Multicore Application
=

Keystone I DSP RILAZ L MB35 30l RapidI0, Ethernet, PCle boot Z54E, (HAESEPRM A, HTHNES
ROM K/NEIBR 1, P RBL (Rom Bootloader) ARG &% 7 X A s 75K, thin, A Linux #:4E RGchT,
I 7 B A SRR NAND FLASH JE 3, {HAE 0667x %1 DSP &, RBL AHECHE B2 NAND FLASH B30, A Leff] /o a]
Ay 22 DSP RES 248 € e TFTP j45#s b T 8ERES. N 7R IXETE K, 7R DSP B3, 7EHT i) MCSDK
(Multi-Core Software Development Kit) B, B ANT FEJE3IINEES (Intermediate Boot Loader, [&j#f
IBL) , ASCH i 28 IBL M8 5 i 5.
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H *

L B B oottt ettt 3

2 B AN oot 4

N = s v TSR PP PP 4

2.1 1 NAND FLASH .ottt et ettt et e ettt ettt et e et e et et e et e e e e 4

212 NOR FLASH oottt ettt et ettt ettt et e et e et et e et ee e 4

b2 5 T = 1 = BRSO P PRSP 4

B & - v OSSR PPR PP 4

b 2 R = T =TT P PRSP 4

2.2.2 BBLOB. ..ttt ettt 4

2.3 1B A E T2 ettt 5

2.3.1  BEE I2C EEPROM ..ot oeeeee ettt ettt et ettt e et 5

2.3 B B A e 5

2.3.3  JIT GEL B Bttt ettt e e r e e 7

2.3.4 55 NAND FLASH BE NOR FLASH .. .ottt 8

2.3 ] T TP et 9

2 R P e e 9

I | = I << 7 R TSR 9

B BB e e et et 11

B TBIR oottt e Ltk ettt 11

K Bl

A1 IBL TR .o e e e ottt 3
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i3

1 35

Keystone T DSP H & W LISCRFZ MG s, DL C667x AK, CHRFH)E s+ RapidIo,
Ethernet, PCle, 12C, SPT LLA Hyperlink, iX&&)SshisEl 2@t DSP 9 #5 ROM [ Boot Loader (RBL
) e, FFIELL DSP 51 I BEA I 1 s, 7E _LHR P 5E ARG, DSP AT RBL, HR#EAE 1E3)
WEWIIRART B FIAMEEE T, B EE N8 - S 3B 51T 5 3.

F P8 RBL A 3h3AEE 58, (E2 A EE ROM R/ FR I, RBL ASBE & MR E 2 )5 s U 75
R, NTHEXETER, ¥y REENEL, R MCSDK (Multi—Core Software Development Kit) HL
, BIANT HEjEshin#ss (Intermediate Boot Loader, f&i#f IBL) , IBL J@ahijmfEan K,

DSP L
12C J53))
47 IBL
(PG RES
DSP JH 3]
K1  IBL#HEHE

DSP _HELLJS, @it RBL M 12C J&2h, iHX 12C EEPROM HLf¥) IBL #2/5% H4047, [AIETH - ar CL@E % DSP
T B B IBL JS 309452 Wi NAND FLASH, NOR FLASH B TFTP, TBL 20 & %74 1% 4%, FEM
WA S BB AR I B B P FIRE N AR TR PAT -

#H17 1BL 7/ Keystone | DSP /& 57/ 3



I3 TEXAS
Overwrite this text with the Lit. Number INSTRUMENTS

2 IBLAMB

2.1 BahER
AT R4 RBL A &2, IBL H A S —Fh S shA5i0, NAND FLASH, NOR FLASH 1 TFTP J& 3

2.1.1 NAND FLASH

7£ C667x Z41 DSP |-, NAND FLASH :% fyifijd EMIF #2115 DSP %42, 0667x %41 DSP A4 B3 M
NAND FLASH J53f), 5@ 12C J55) IBL #J4h4k NAND FLASH, A NAND FLASH 2HUE 504514 )5 5
FIAH SRR PN AL AT o IBL SZ4F NAND FLASH s AN [FIA B B 3h484R, B i ab i fr B n]
DL GEL A AT B & .

2.1.2 NOR FLASH

IBL [FIFESZ 4 M NOR FLASH f33), 1E C667x %1 DSP [¥) EVM # I, NOR FLASH ) i@yt SPI #1115
DSP 4%, IBL FEEWIME4k SPT #8211 LAz B NOR FLASH HH{f)JE 2h%51% . TBL 7 #F NOR FLASH Frpy4~
ANFESL B R A shEi%, B Frabifr & ] LA GEL BIA AT &

2.1.3 TFTP

C667x Z 51 DSP A B 37 7 EMAC JE 3 7 X, TEXRE 2= R, DSP H S ¥14f 1k LA W2 11 LS )
F377 &t BOOTP A, FE 37 RN E] BOOTP WL A 205 (508 LUK L& 25 DSP.  IBL SZF
HI LRI R 30 5 B FEAN ], ek B3R a—AN TP i A2, FH6 & /) FTP AR %5 2% L it B Bi{%
5, SR )G B AR BEAT I 3l A R SS S bk A Se 1 44 AT DLl i GEL PIAS BEAT L &

2.2 X
IBL H R SZ B R+ X, 4 A B ELF #11 BBLOB, TT tBIEFE4k4E523% TBL LA HF o £ (S0 4%
Ko

2.2.1 ELF

ELF &1 USL (UNIX System Laboratories){EA ABI (Application Binary Interface) HJ—#%
RATHI, ELF A RESRME T —BEGRNH T 2 MEE R G0 3k fil: 0w X, RS R R
DT T B E S R Yn PR T . TT [ C6000 Zwieas M V7. 0 FFUASCHF ELF SCIF#% 0, JFEElE
AR ) A

2.2.2 BBLOB

BBLOB (Big Binary Large Object) ffk&=JE 16 #kil o fEk& X, 7E IBL 7, BBLOB 4% je
MR AF B A, BUAE AT L CCS B4 1% BBLOB 444X, 1% BBLOB SCAA% =0 AT H
T B3l Linux 814

4 T 1BL 74 Keystone | DSP 5/
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2.3 IBL #AEHB:
AR EES 48 IBL BOERAE 5%, B3EKES 12C EEPROM, NAND FLASH 5 NOR FLASH, LK fnififE
Ji% ELF SCAF LA K BBLOB SC 4% 5

2.3.1 #%512C EEPROM
18 F MCSDK>\ tools\writer\eeprom\ (K MCSDK [RRANANE, H K ATREME AR, A SCSLIIS7E
MCSDK 2. 1.2.6 FSZEl) HIRMERH 12C EEPROM B E# M, WIFE JTAG MERLIIEL NS IBL #dl 3¢
3] 12C EEPROM, IBL 8% o438 % n] PLEEMCSDK> \ tools\boot loader\ibl\src\make\bin H
T, BRI D BRI 22 AMCSDK> \ tools\writer\eeprom\docs P HJ U W SCEY, A5 SO 4%
A, dat 3R, AR DMEEL writer BIUEACHS LLE R H DB . 58S 58 T DAEFE I &
BRI /BHE R,
Writing 51768 bytes from DSP memory address 0x0c000000 to EEPROM bus address 0x0051
starting from device address 0x0000 ...
Reading 51768 bytes from EEPROM bus address 0x0051 to DSP memory address 0x0c010000
starting from device address 0x0000 ...
Verifying data read ...
EEPROM programming completed successfully
RS UL R, 76 EVM B8 4T IBL B, B &K POST F2 7585 21| 0x50 Hhbibb, K IBL 585 F 0x51 Hb
HRAL, Gn AR TR R b bE, TR EEE IO E 1Y IBL, EE gk IBL PR W %
<MCSDK>\tools\boot loader\ibl\doc\build instructions. txto

2.3.2 4RSI

TR IBL /% Z4EH] 0x00800000™0x0081FFFF 24 IBL K AT I A7 2= 1R], Bt LA I8 sh B AN B
FEJR B X BB N AFEAT BN IOERAE, X At wias P AR AN BEAR X B A A7 22 18] AR B
WYL

e ELF
ELF #% 2UnT OB I g 196 a8 ELAR AR G, P mT AT CCS e B 4t SR A% 5

= Advanced settings

Device endianness: [Elittle vl

Compiler version: ['I'Iv?.4.2 v] ’ More...

Effective compiler version:  TIw7.4.2

Output format: [eabi (ELF} vl
Linker command file: evmchesil.gel -
Runtime support library: ~ <automatic» -

#H17 1BL 7/ Keystone | DSP /& 57/ 5
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I3 TEXAS
INSTRUMENTS

e BBLOB

BBLOB SCAFA% 28 W A7 N A (K ELAE WL, BILAE thn] LdIE OCS B, fH BBLOB SR R BESCHFIE
B BBUNAF IR R, FTCA R E A S RGIIE A . 8 CCS A2k BBLOB #4212

Bar,

1. 7ENO BOOT i Nilit JTAG &4z DSP, f# F GEL BAIASIHEAT AH NI M 461k 5

2. JIMEAT AT SCAF R DSP
3. fF View SEEL FNiEHY Memory Browser, 7 Save Memory;

[ Memory Browser % l 0 Memory Browser <2> | o= Outline| E Disassembly|

#-(w-d-Heép| T =0

|

#J  Save Memory Go | | New Tab

4 Load Memory

@  Fill Memory

4. DRAFSCOFRS, B BIN 3OS

= = =

R, — ‘ . = = —
CU “| | % tools » boot_loader » ibl » src » make » bin

v+ Save As

Organize v New folder

~

@ Downloads - Name Date modified

';.4‘ Recent Places 5 y
= || i2crom_0x51_c6678_le.bin 1/13/2014 6:25 PM

4 Libraries
5| Documents

J’ Music

|&=] Pictures

m

1% Computer
&, 0SDisk (C:)
= New Volume (D:) o

Type

BIN File 51 KB

File name: |

Save as type: [ Raw Data Format (*.bin)

4 Hide Folders

Cancel ]

|

[ Save

6 #i \BL 7/ Keystone | DSP /7574
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5. HINTR ERAFK ARG IE NI LRI, JEREM 32bit JiaUfReE; BER RS R =42
e, RIEHEEAKE, B MR (e int00) PL#% IBL BCEfEH

r |@ E; Y
B

v+ Save Memory

Save Memory

Enter the information for the memory block to be saved

Target
Start Address:  0x00830000
Length:

@ Specify the number of memory words to read:
0x800

(") Specify the data block dimension in number of memory words:

Type-size: |32 bits

[T swap

Next > [ Finish J | Cancel

2.3.3 #i/ GEL A& IBL

7E EVWM MR _F, IBL JEEh# =, (NAND FLASH, NOR FLASH, TFTP) ®J LLifid DIP JFoci#bfTRCE, F/nf
PLZ2 QMCSDK>\tools\boot_loader\ibl\doc WIJULEAHY . H—MEINEAXTIEINIZSE, W
NAND FLASH 1 NOR FLASH #:3 R (8515 SC AL B ARG 2 (ELF 8¢ BBLOB) , BBLOB 3445 Atk
AR DA SR P N Ol TETP XS 8GO UL B IR SS#8 S04, IBL H B AR %S 2%
(1) TP bk, #nr DOl GEL AT E, REMSRIT,

1. ¥ DSP BT No-boot Bz, L@ JTAG &R, f#i [ GEL #J4h4k DSP;
2. MESERERF, *F C6678 EVM XEN

<MCSDK>\tools\boot loader\ibl\src\make\bin\i2cparam 0x51 c6678 le 0x500. out;

#H17 1BL 7/ Keystone | DSP /& 57/ 7
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3. BHUUEINEMCSDK>\tools\boot loader\ibl\src\make\bin\i2cConfig. gel, N7 EEK
C6678 Jy NAND FLASH 53, i ELF SCHA%E, TR EAE GEL 344K % setConfig c6678 main

PREL R

ibl.bootModes[1].u.nandBoot.bootFormat =ibl BOOT _FORMAT BBLOB;
BN

ibl.bootModes[1].u.nandBoot.bootFormat =ibl_BOOT_FORMAT_ELF;

U ARALE Y BBLOB 5 sUR B, 3075 B E X R S ABREATC BE LSRR Fe A Tk, 38 3 3 24
BEATHCE., A

ibl.bootModes[1].u.nandBoot.blob[0][0].startAddress = 0x00830000;
ibl.bootModes[1].u.nandBoot.blob[0][0].sizeBytes = 0x02000;
ibl.bootModes[1].u.nandBoot.blob[0][0].branchAddress = 0x008315A0;

£ TRTP J3 805 20F . P AT BB AT BC B R 55 ds s b RS T i SR 44,

SETIP(ibl.bootModes[2].u.ethBoot.ethinfo.ipAddr, . 192,168,2,100);
SETIP(ibl.bootModes[2].u.ethBoot.ethinfo.serverlp, 192,168,2,101);
SETIP(ibl.bootModes[2].u.ethBoot.ethinfo.gatewaylp, 192,168,2,1);
SETIP(ibl.bootModes[2].u.ethBoot.ethinfo.netmask, 255,255,255,0);

4. IBATE 2 BRI PAT SO, BRI SEAS GEL ISR N, BLIIEAT GEL BARMN KR, 2517
10 #b /A4, 1E CCS B H] & N N Bl 5 A2 P k23047, AN S EEDT v 5 AR 12C
EEPROM ZH( X ", AZhLAE, w Wan Rl R,

Run the GEL for for the device to be configured, press return to program the 12C

12c table write complete

2.3.4 A5 NAND FLASH 2 NOR FLASH

{4 FI<MCSDK>\ tools\writer\nand (nor) \ (K MCSDK FIRASANTE], H AT RERRHANED BLHEALAY
NAND FLASH A1 NOR FLASH 85 %44, nlfE JTAG ELIIEE NS Bahs{% 044 2] NAND FLASH B
NOR FLASH, , BARRIEANE L 18 22 MCSDK> \tools\writer\nand (nor) \docs W KI¥iBA LAY, FI
W] DUE L writer BEARES DUIE B H B IA55E o

8 T 1BL 74 Keystone | DSP 5/
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2.35 fEHTFTP

FE TRTP R, P AT DA AR S5 3% J8 8l TETP BRST, R B R S8 SO 95 DLEI TRTP H 3k
T, IR 40y TBL B GEL JIASR € IS F 44 s IBL R IERE TRTP N 8 BiG I 3E1T R 30

2.4 B

TESEBR N A, H P el DB BB IR JTAG 76 B i REfF#R _F it IBL, B 2R IREIE R

PUE, 3R R G E K GEL S0t B R B 2480, B

<MCSDK>\tools\boot loader\ibl\src\util\iblConfig\src\device. c XI5 Z¥ I H 4% IBL
(EF %1 IBL 1A 22 AMCSDK> \tools\boot loader\ibl\doc\build instructions) , Z

JEEHRS IBL, 8 3A 75 2L GEL IACSKAC B 240, MM vl DB ES JTAG A EE, P LA

ROGHET B CrIRE P iR L.

TR P A8 B w1 IBL ELE R, i n] L@ H| 12C EEPROM ATk, 24 B GEL Ji
A E LS50 1BL B S50 — 145 D2 As A - DASE B 1BL J5 30 .
3 IBL =245

A A 0ST F2 5B H P FEF7E C6678 EVMAR.LHE4T NAND FLASH ()5 5h, %223 MCSDK &,
POST T FEAICHS ] LAZE<MCSDK> \ tools\post \evme66701 H 3 T %],

1. %% POST TLARACAY, VE ki i XN BLE k% =X

2. WHE EWMBkZ 3] No Boot J& st fii H GEL AN 4G4k EVM, #85 IBL #£/7 %] 12C EEPROM 0x51
Lb, FRELE GEL A M S 5B BCNAND FLASH JE 3, JEshiSC4#% 204 ELF;

3. 585 POST #2£/% ({43 NAND FLASH H.;

4. EVM FHL, % H EVM BkZk A IBL NAND FLASH JE3h, [FJA4 IBL A1 POST ¥J{# F UART &% 1% 47
E{E 5., BCE &S EVM 5 3 PC HLIF MO N5 & 5

SW3 (off, off, on, off)
SW4 (on, off, on, on)
SW5 (on, on, on, off)
SW6 (on, on, on, on)

5. HFr_LHJES)EVM, B DATE S W23 IBL Hf oA

IBL version: 1.0.0.16
IBL: PLL and DDR Initialization Complete
IBL Result code 00

IBL: Booting from NAND

TMDXEVM6678L POST Version 01.00.00.06

#H17 1BL 7/ Keystone | DSP /& 57/ 9
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l

TeEXAS
INSTRUMENTS

10

SOC Information

FPGA Version: 0007

EFUSE MAC D is: 90 C 36

SA is disabled on this board.

PLL Reset Type Status Register: 0x00000001

Platform init return code: 0x00000000

Additional Information:
(0x02350014) :0BEFO000
(0x02350624) :000215FF
(0x02350678) :00831F70
(0x0235063C) :00081800
(0x02350640) :00091800
(0x02350644) :000A1800
(0x02350648) :000B1800
(0x0235064C) :000€1800
(0x02350650) :000D1800
(0x02350654) :000E1800
(0x02350658) :000F1800
(0x0235065C) :00000009
(0x02350660) :00832038
(0x02350668) :0083204C
(0x02350670) :00832060
(0x02620008) :0300F015
(0x0262000c) :0401412E
(0x02620010) :00000000
(0x02620014) :774A0000

(0x02620018) :0009E02F

T 1BL 74 Keystone | DSP 5/
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(0x02620180) :0602F000

Power On Self Test

POST running in progress ...

POST 12C EEPROM read test started!
POST I12C EEPROM read test passed!
POST SPI NOR read test started!

POST SPI NOR read test passed!

POST EMIF16 NAND read test started!
POST EMIF16 NAND read test passed!
POST EMAC loopback test started!
POST EMAC loopback test passed!
POST external memory test started!
POST external memory test passed!
POST done successfully!

POST result: PASS

4 G

MASET LB H, @ik IBL AT DL B3R % RBL ASBENM & 10— S8 3 F37 5%, 41 NAND FLASH, NOR
FLASH A1 TFTP J5 3, ELF 1 BBLOB SCAF#& I >CFE; [FIRS, TT R T IBL ¥EAXHS, A 5e4m]
PURME B O R, At FB s EE A E R IBL 524,

27 3Rk

1. C66x DSP Bootloader User Guide (SPRUGY5)
2. TMS320C6678 data manual (SPRS691)
3. BIOS-MCSDK User Guide
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