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515 ROM FEit

1.1 5|5 ROM TE1i& 28 B st
280x #2111 5] 5 ROM 2 —/ 2T Ox3F FOOO - Ox3F FFF Hhlikkbfr) 4K x 16 R ifrEfEaeth,
Fr E51 5 ROM 76 H ) I E 8 i 51 S InE I FE LA S C28x™ IQMath Library - EfI7FE 5 5] % CCrkém
SPRC087) —iffdi A%, B4 A0S H T LU & —TrR.
e Bootloader Ijfg
o FRAS . KATH B
o HfimE
o CPUMIER ((LHF D
« IQmath %

E'ﬁg)#iélff ROM [FIFEfE 2 shl . Z NAFEH K/ 4K x 16, A7 TR ¢ A1 45 [a] () 0x3F FO0O -
OX3F FFFF 4.

B 1-1. F bk ROM FTE A% 2% st

On-chip boot ROM Section start
address
Data space Prog space
- Sin/Cos 0X3F F000
(644 x 16)
Normalized inverse Ox3F F502
(528 x 16)
Normalized square root Ox3F F712
(274 x 16)
Normalized Arctan Ox3F F834
(452 x 16)
Rounding and saturation Ox3F FOE8
(360 x 16)
Bootloader functions Ox3F FB50
ROM version
ROM checksum
Reset vector Ox3F FFCO
CPU vector table
(64 x 16)
0X3F FFFF
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F_E5'5 ROM 9 IQMath 7

1.2 K E515 ROM ) IQMath 3£

%jl% ROM i #s PR A 3K x 16 74t 1QMath KA . LR R AN T H B s EREAI T4 RAM =%
H
ML ARV C28x™ IQMath Library - 177 #5514 (SCHikgw 5 SPRCO87) ¥ {#i 51 'S ROM Hr AL F5 )X Lo 4 2%
. 28x IQmath Library j&— @ EMRALHI ks BEAU A AU A, (8 C/C++ gufE N i) DO IF URR 4% 3h
HEHF] TMS320C28x 234 I 5 sS AR
i‘z%ﬁﬂﬁﬁﬁﬁﬁﬂkﬁ%‘%‘z%ﬁ%ﬁwkﬁ I EAE FE T S SR T S B A o X e {5 R Tk 31 () A T I
LI R A I FRAE ANST C 3 5 2 5 S8 U RS AT IEEE . 554, TI 1Qmath Library i 52406 B A 2
FERE R ET, LA 24556 DSP N T R A T Mt E3RAET C28x™ IQMath Library - fETIF 15 5] % (
CHkgwS SPRCO87) I F#k.
5] 5 ROM s ALFE FHIEE R

NV T

— RN 1282 A7

— QK% Q30

— WF: 1 X 1/4 A FEHIESZ S 1 32 Al

%ﬂ%xﬁ B IESZ B A R 32 7 FFT IR A AR IE T 16 frfctia s, R FEkid 58 —/AMERp

Al o

H—{b R

— RAK/: 528 g

— QK& Q29

— WF: 32 SRR A K AR PR

Ji%? YELE - 475 A% (Newton-Raphson) S Syl WIS . AiHaoses, Wsiokbe, Ak #e

H—{F iR R

— RKA: 274 A

— QK% Q30

— W 32 AT AR BA K A

ﬁg&g%’ﬁtﬂaﬁ A% (Newton-Raphson) ViR EVEFIWIAE M. Mo, Wsioiide, Kb

IH—{ R IEYIR

— RKA: 452 A

— QK% Q30

— WA AN 32 AL &L H—1bE

IR AR AR~ hr % A% (Newton-Raphson) [ IEVIERG LR IWIAE M TE. AT, Isuiie,

IE SR s A .

4 N AL

— RAR/: 360 g

— QK% Q30

— N & QEM 32 frdr AT AL R
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7143 ROM HIRRAS R AL 5 Al

1.3 5|3 ROM HIRRA K EHFE B

55 ROM 7EHbHE OX3F FFBA Ab & H CHIRAS . ILRRAS HIEME N 1, REEX1EX85] 5 ROM ARALHT,
A SR I8 . R Ak Ox3F FFBB A& i 5] FACKS A A AT H R4y (MMZYY, SRAFHERD o T
KU S B AL E TS ROM IR EGAME . ¥ ROM H T A Huhik (RS AIAL BSR4 AT 64 Ar 3R FnEp

(EEIN iR
#* 1-1. Bootloader f&1T K50 A{E B
Hhk W&
Ox3F FFB9 NAE APL TR A . SRR [
A AP KU E, U IR TE A M
SRR g7
OX3F FFBA 5143 ROM HURRA S
OX3F FFBB RATITE] MMZYY (3D
0x3F FFBC RGN ) B AR R
Ox3F FFBD
Ox3F FFBE o o o
Ox3F FFBF TR BRI 1 e v A A7

1.4 CPU HEF

CPU [al &R AT 5] 5 ROM ZF 4745 [ OX3F FFCO % Ox3F FFFF HitikB%. 4 VMAP = 1. ENPIE = 0 I}, ZH&ER
TEEANL GRS (5 PIE MR

1-2. [EERmG

Math tables Ox3F FO00
and functions
0x3F FB50
Bootloader X
functions
Reset fetched from here when
Reset vector Ox3F FFCO VMAP=1
64 x 16 Other vectors fetched from here when
CPU vector table Ve -
OX3E FFFE VMAP=1, ENPIE=0

A UMAP RIZEIRZASHAERS 1 (STL) the AN WMAP 4820y 1. A7 JE Pl Bcph 3 iz, (B IE W /ER R T 214 B VMAP
=1,
B ENPIE fifE PIECTRL /78 . AN LA MERICIRZS S 0, DIAEFAME B (PIE) B,

ME—FE M BB 5] 5 ROM F7fif 25 1F 5 AbFR [ ) B /& OX3F FFCO AbE A& . thE M mEER) M O EN
FRIAAAETES] T ROM H1 (1 InitBoot K%k, ULeREUS sh5] S inEkidtfe. SRELEEAH M 170 (GP10 1/0) 5l
EHAT R A ERE, DAHE G R S SR, AR B 2.8 B o iR T 5] SRR ik .

513 ROM AR A AR IR ERE I R A E A . 51 SR SE i, BN e tbsh i iy J& (PIE) A&
?SJJE?EEE?E oo MBERHE, PramE (EAEERSND R PIE BHEREG A2 WET=3 Frosif CPU
A BRI

DNHRAT TSR A, 515 ROM A7 25 7 (i 1A S AR 5 F) MO SARAM SR A7 B, IR T3 prid. {E
Frfulyiia], AT CUE I 70 SCPR 209 MO R KR E A B AR, LA ZRM 513 ROM SRR 1A R, IEH A48
PRI A RAAT BLERAE

*1-2. MEME

1E£5] 5 ROM Sk 1£5] 5 ROM 1 SE
[EEE K B (BRI, $81FD EE KNI E (BR, F&IAD
RESET 0x3F FFCO InitBoot RTOSINT 0x3F FFEO 0x00 0060
(Ox3F FB50)
INT1 0x3F FFC2 0x00 0042 R 0x3F FFE2 0x00 0062
INT2 0x3F FFC4 0x00 0044 NMI 0x3F FFE4 0x00 0064
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CPU [t
®1-2. mEMEGEELER)
FE5] 5 ROM A fE5] 5 ROM Mz
A o B CEP, #1D) A o B CHI, g1
INT3 Ox3F FFC6 0x00 0046 ILLEGAL Ox3F FFE6 0x00 0066
INT4 Ox3F FFC8 0x00 0048 USER1 Ox3F FFE8 0x00 0068
INTS Ox3F FFCA 0x00 004A USER2 Ox3F FFEA 0x00 006A
INT6 O0x3F FFCC 0x00 004C USER3 Ox3F FFEC 0x00 006C
INT7 0x3F FFCE 0x00 004E USER4 Ox3F FFEE 0x00 006E
INT8 0x3F FFDO 0x00 0050 USERS 0x3F FFFO 0x00 0070
INT9 0x3F FFD2 0x00 0052 USER6 Ox3F FFF2 0x00 0072
INT10 Ox3F FFD4 0x00 0054 USER7 Ox3F FFF4 0x00 0074
INT11 0x3F FFD6 0x00 0056 USER8 Ox3F FFF6 0x00 0076
INT12 Ox3F FFD8 0x00 0058 USER9 Ox3F FFF8 0x00 0078
INT13 Ox3F FFDA 0x00 005A USER10 Ox3F FFFA 0x00 007A
INT14 0x3F FFDC 0x00 005C USER11 Ox3F FFFC 0x00 007C
DLOGINT 0x3F FFDE 0x00 005E USER12 Ox3F FFFE 0x00 007E

14 715 ROM Mk ZHCU005—2004 4£ 11 H —1& 11 2005 £ 8 A
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2.1

Bootloader 4514

AREB FEMRIA T 5] SAR I PR LL A bootloader #E1F 1) BAALHY .
Bootloader & ¥ifE
Bootloader &A1 A 515 ROM th 7E B AL G HAT HIFEF

Bootloader I T-7£ b H 5 K AURS AP ERUEAE S 21 A A7 Gt s s AT SCVRRAACRD BE B AE SN R R AE 5 A7
fitran SR JE A 2 e A A A P AT

Bootloader $2t  Z FAS[FI 1) HARAS 77 s LUE R AF 1 R4 K . Bootloader {3 #&-Fh GPI0 15 5 #iE
BAE R R 5] SR, AR R AT AR T 5] SRR B RE L B bootloader FIE AN .
[F2-1 &7~ T 34 bootloader JifE.

K 2-1. Bootloader JiF2E
4 Reset )

(power-on reset or warm reset)
Silicon sets the following:
PIE disabled (ENPIE-0)
VMAP=1
OBJMODE=0
AMODE=0
\_ MOM1MAP=1 )

A\ 4
Boot ROM
Reset vector fetched from boot ROM
address 0x3F FFCO
Jump to InitBoot function to start
boot process

v

SelectBootMode function
Boot determined by the state of I/O pins

v

Begin execution at Entry Point as
determined by selected boot mode

515 ROM g AL [ B R P BT B E M 2 InitBoot L. HUTHFWIMLZ S, bootloader #4465 #x
GPI0 5l RAFIRZAS AR & #8575 BEPAT IR AP 5] S Xk i 5. BhAL EINAF . BhEe 2 SARAM. Bk#% % OTP
ATV SR S A w1 O IE 4

SEMIEFEERE IS, WRCEMTH RG] S InE, AP RAE Pk 5] S 2 N R S AR Sh AT . IR
J1Y bootloader, I 14BN K4 AU 2 LN ATES i btk . B 20 PP iR 1 AR SR,
RIEEFEEL T FENAE OTP B SARAM,  IXEEA7fif 8% P 43—/ A7 A 85 DA N TS sl b ik 21 L 305E S

CAR B VR IR 1A R AT 51 A LUK F R it AR i 3 2= 25 i 1A

ZHCU005—2004 4 11 A —1& 1T 2005 4= 8 A Bootloader #%1% 15



” TEXAS
INSTRUMENTS

www.ti.com

Bootloader #%11H &

2.2

2.3

2.4

Bootloader 23R &

AL, AETHT 28x™ CPU (A FH#RAL T 27xM X R,  FEGRSATRT, W 83 0F B T I m AR AE
LSVl N 7S VA E R o

X 28x g4 F, MPERS] G ROM 04T 51 3, 51T ROM BXAEREEE X 28x #RAEBEAPLE SR 1F. EHTU
A LTI & -

gg%%%ﬁ%@%ﬁﬁﬂ%@% C2XLP™ i, FEHAT M C2xLP P AE A Z T, #8518 o 7 B4 C2xLP A

B2 Ptk 1 R T A A
*®2-1. SFEREAECE

C2xLP ¥
C27x L (HEAD) 28x R A
OBJMODE 0 1 1
AMODE 0 0 1
PAGEO 0 0 0
MOMIMAP (1) 1 1 1
HewE SXM=1, C=1, SPM=0

@ X c27x HANE, MOMIMAP JEH N 0. RTINS T 280x, MOMIMAP H-T-7E P & U7 by 3432 1 &b T w8 v,
R IX S 8 L, URABAE R A 15T 28x 15 30AC B MOMIMAP.

PLL fif {4 ey 23 ik

515 ROM A PLL BPRAS . iR, PLL MRk as A iR A IO S A R2 . Ak, X T°7E Code
Composer Studio™ &AM HIUALIIG1 S, L AT REA R TR AN AL (XRS) LR HUAT K 5] L

B SR

MBS ENF. MO FAFEEL RAM (SARAM) BX— R MERI4mAE (OTP) fEfitiashy, AR E 1. R KH
Hesl S, WESISZaZHAET M, REEHRH, A ZRRE B2 srEE T TEE.

16
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AL 1 L

2.5 W EHHEME

AN GPI0 I FIEIAT — N ATAE R o 5 BB AT N o8 b B Xt 5| 38 st A TR £ 1 s e B Ao 5|
FRAXRTRELIUI S, BOAE L TR R AL JE R B 5 R ) B, MR E 26 T, R BB AE S AT
BIX = 5] SRS A 5.

H.4~ bootloader SCI. SPI. eCAN FNF£4T 5] S A H T $0AT 12 b1l AN B A& 5ar 1) 51 s Az LB o
Bootloader 2 7EiB H i RFF A IX 86 5] jil s A i fH. 140, SCI-A bootloader 7E SCITXA il SCIRXA 5] fifl
LA EriHFH. Bootloader B fi, R FHFEZEH LridfH, WEEHITEEH.

2.6 PIERE
BISHIR B PIE. B REREBR RS (Z5HD .
2.7 {REEFFHEDS

M1 FEfifes RO T 80 /M5 (Mihl: 0x400 - Ox44F) (R B 5] SN Bt h RO HERR AN ebss ARRDESMEM .
RARDHE T SN AE LD, WAPATH A &, ST I E RN 1 F B A AR 51 5 ROM HERK .

2.8 Bootloader # =
BUEMN AR ARG ER, 515 ROM 324 T ZMAF K5 S R TA RS SR EN AT
K HRIREERE. = GPI0 5 HIFPIRESH T iR sl S5, WE 23 s,

*®2-2. 5|k

R i B3 GP1018 GP1029 GP1034
SPICLKA® SICITXA
SCITXB
I SENF@ Bk INTFHuhE OX3F 7TFF6. 788 A7 LA 3 7 28 2 5 10 A QRS AT 1 1 1
2T, UE AR S 4y KA
SCI-A 5| & M SCI-A IN#R BRI - 1 1 0
SPI-A 5| & M SPI-A _LFI4MEH 4T SP1 EEPROM Jin#K 1 0 1
12c 51 & 76 12C 528 i 0X50 Mk 4b A5 EEPROM N A4 - 1 0 0
eCAN-A 5] & i CAN_Boot LA eCAN-A mailbox 1 fin#. 0 1 1
5] 5% MO SARAM®) h#E 2 MO SARAM 0x00 0000 Hithik4t . 0 1 0
51 5% oTP® k4L 2 OTP 0x3D 7800 HitikAt . 0 0 1
HAT 1/0 51 F M GP100 - GP1015 ik K4l 0 0 0

O LFEAMEE, F 9P SPICLKA DAYEHR 5] SR AT e 20t A 2B 48 A 0
@ WREFAERES SENGE, WEEEZATCEAE OX3F 7FF6 AH'E T 0 % iEh), PUEHRYE 72 E 5E AR
@ IR FERES S E OTP 5 MO SARAM,  TUME 5E #4522 i L 22 5 BUINER 1 ML 2567 BT 4B (140G o

ZHCU005—2004 4 11 A —1& 1T 2005 4= 8 A Bootloader #%1% 17
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Bootloader 1=
R Tl SRR . 5K E A R R A P IR
Kl 2-2. 5|5 ROM ZhAEAEIR
1 Reset ’
InitBoot
Call
SelectBootMode
Call
Read the state
of I/O pins to Call Yes boot loader, Enieeggim
determine what Boot Loader SCl, SPI Y
boot mode is ' ' and load
desired ? 12C, eCAN, or data/code
parallel I/O

EntryPoint determined
directly from state of
I/O pins

Call
ExitBoot

( Begin execution )
at EntryPoint
PR 51 SA AN A bootloader. ‘BB A7 A I TE AL E -
o BEEZENFHRS RS
FEMEEAT, 915 ROM BRI BT 28x BRAEIC B &4, S8 )5 BRI S NAFH) OX3F 7FF6 7B . I &
NIUF{E 128 AiACHD 22 4t (CSM) B5ALA B 2 A . 875 ELTISEAE OX3F 7TFF6 A B Ab S 5 43 2154, LUK
AL AT 52 171 22 2 i 1) boot-loader v FARAY .

EAEA RAM 8844 L, <<5| S 2 NAF 7RI Bk 2R EE MG, AN S Hibikm. EEs
ROM [y b, <5 SRINAF7EIUE B 2= ROM 111 Ox3F7FF6 i & .

2-3. B ENAFRER

User
SelectBootMode Jump to programmed
( Reset InitBoot Select jump ExitBoot Ox3F 7FF6 [ branchto
to flash desired
location

18
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Bootloader 1%z

o BkEEZE MO SARAM

TEMRECR, 515 ROM B E ST 28x #RERC B A3, 2AJ5 #2432 0x00 0000, E[ MO SARAM 17t %
Yo s — Nk

B 2-4. BkEEZE MO SARAM HIRFEE

SelectBootMode Jump to Execution
( Reset InitBoot Select jump ExitBoot 0x00 8000 ™  continues
to MO SARAM

o BhEEZE OTP 12fi5Hs

%ﬁt%ﬁ;i, 5] 5 ROM B4 28x FRVERC B 2844, SR )G BELiE4» 52 % 0x3D 7800, Bl OTP f7fifds i
A )

7E ROM 28k |, <<5| 5% OTP> ik i Wk#4 2 ROM H i 0x3D 7800 Hhuhik. 7F RAM 234 F, <55 =&
OTP~ iR UK Bk R B A o%, R AN 24 4 A b3 700 .

2-5. Bk¥E R OTP fA 48 AR B

SelectBootMode Jump to Execute
( Reset InitBoot Select jump ExitBoot 0x3D 7800 [ preprogrammed
to OTP OTP code

PR 51 SR K A — N B AR MM I B A a8 1 5] R B FE -

o FrifEERATE T (SCI-A)
AR T, 515 ROM it SCI-A i U EHAT KIS INERZE F EAAAE 2% .

 SPI EEPROM 5] 3455 (SP1-A)
TESAEECT, 515 ROM jdit SPI-A i FURACAD A M AMES EEPROM fN#k &8 i A7 64

o 17C-A 5| S8 (12C-A)
AR T, 515 ROM 7E 12C-A B2k ) 0x50 Hihikab i RS A HE AP EE EEPROM In#k 2 Fr _E A7t as.
EEPROM AZIE ST K 16 Az bk 45 ) iR4E e ir) 12C EEPROM F03L .

+ eCAN 5| Sz (eCAN-A)
EMRE T, eCAN-A S Filid eCAN-A mailbox 1 K3 ACHDfE 4 2 i EEfEge. fE4m 2 8 13k
P, A 8 M ETE RGBS I #R 2 L 4

« M GPI0 % HE 5[5 (M GPI00-GP1015 F#4T515)

TEMAEER T, 515 ROM {# /5 GPI0 % 11#] A 3]l GP100-GP1015 MAMERUE INE AL it . Ik 8
FrAN 16 Sr ¥t . TR TR B 3L GPI0 S, P 428 E e T INTEgm A (A
HArHEEARD TG, 85 KA O N g e T 3R AR

ZHCU005—2004 4 11 A —1& 1T 2005 4= 8 A Bootloader #%1% 19
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Bootloader #1744 ¥

2.9 Bootloader ¥R 454

PLR AR R ARG R T\ bootloader AR NS . T Frf bootloader, b3 AR 45 #IAAH
[, HHIET Coax + it se AL A4 i) Coax JREETE. C28x o/ it st 2R (hex2000.exe) EL48
ji;%ﬁ;&%%%ﬁtéﬁ@o C2000 LA A: Bl T H A 7 7 hex2000.exe SEHIFEF. BS54 T i TG (E #5 2
N FE I A o
BRI S —A 16 AL E R ONEE . i%%8HE H T 19 bootloader FE 7RI ANKE A 55 ). 8 81 16 fif. 1H5VE
=, JFAFFTE bootloader #A] LA 4252 8 A1 16 fidEii. X THKEIEMTESE, ESHALT A
HIEFWEAER . ST 8 M BURER, f1H v 0X08AA, T T 16 fr¥di, F{H N OX10AA. HnE
bootloader W3 — NI RdEAE, hndirhib. EIEIdr, K N 7E A S EE A (OX3F 7FF6).

Rk 8 NMEH T 72 E, 5i# N bootloader 1518 LA 5% bootloader. 413 bootloader A
5 X LA, X Bl B kA, IF L bootloader ¥ HiHUX Sefl, ARG EF. 4FTHAA SPI I
1°C bootloader i FiX S8 7 KA IHAL 51745 o

AN AN T 22 SR SRR bk B TR SRS SNES WIhAk PC. kB HEIE TT RE
#& bootloader T # R BN & .

BHER B+ AT RN B S — DRI KN XHF 8 AR 16 AL B A R, BRI KN
YJ5E SCAHE R 16 A7 8. Biltn, ZEM 8 fr i Lt — AN & 20 4 8 M BRI BHE L, ZHN
¥4 0X000A, F£7~F 10 4 16 fii ¥

BT SR T R IR AR R R B e i B bk . R /NF S TR R RO SR B 16 £
HEEEH N B bR O S T B A R, — BRI SE AT BUE L, S AR R R
1K/ 0x0000 R AK/NIME S, HEMERIC 52 il. BRI INER AR o i i bR el 8 P GIRE, 5 & 0505
BRI, SR JE e N BRI PO 280 52 S RS A ki A 4k S 3R AT

20
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Bootloader #(#E1% 4514

® 2-3. 16 o IR P O ) S AR A

WA

© o N o U~ w N Y

e <
g h W DN B O

n+l

10AA (f7fias 56 5o 16 A7 18D

FAFR IR
FALA IR
FALA IR
FAFR AR
FAFR AR
FAFRRIRAAE
FALA IR
FALA IR

g (e QU
e (e QU
g (e QU
R ER R AL
e (e QU
e (e QU
g (e QU
g (e QU

. FAEE & PC[22:16]
. F 2 A% PC[15:0]

EMERIBARRE AP (FEO RN 0, NIRERE P45

F—ANE H Ak Addr[31:16]
AN H Bk Addr[15:0]

VRPN —

PP ZMBR MR E — AT

Al A

EHNER I AN

5 ANH A itk Addr[31:16]
5 AN B Ik Addr[15:0]
PP BN A S AT

PR EINER IO AP R G — AN

EEYIIE= i i S PN HE NN

B JE — AN B Rgsthdik Addr[31:16]
HeJa — AN H R HLhE Addr[15:0]
PR BRI G — AN — AN

PE BN R — AP B — N
B PR/ 0000h - FoRTRFL 45

75 DU T R BR B 5 — B 4y

ZHCU005—2004 4 11 A —1& 1T 2005 4= 8 A
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Bootloader #1744 ¥

P 2-1. FETREEN 16

10AA ; Ox10AA 16-bit key value 0000 ; 8 reserved words
0000
0000
0000
0000
0000
0000
0000
003F
8000
0005 ; 0x0005 - First block consists of 5 16-bit words

003F 0x003F9010 - First block will be loaded starting at 0x3F9010
9010

0001 ; Data loaded = 0x0001 0x0002 0x0003 0x0004 0x0005

0002

0003

0004

0005

0002 0x0002 - 2nd block consists of 2 16-bit words

003F ; Ox003F8000 - 2nd block will be loaded starting at 0x3F8000
8000
7700
7625
0000 ; 0x0000 - Size of O indicates end of data stream

INEGERUG, WK O IR FrnHIaG A BE J5 A7 i 28 18 -
Location Value

0x3F9010 0x0001

0x3F9011 0x0002

0x3F9012 0x0003

0x3F9013 0x0004

0x3F9014 0x0005

0x3F8000 0x7700

0x3F8001 0x7625

PC Begins execution at 0x3F8000

0x003F8000 EntryAddr, starting point after boot load completes

Data loaded = 0x7700 0x7625

22 Bootloader %51t ZHCU005—2004 4= 11 A —1{& T 2005 4F 8 H
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Bootloader #(#E1% 4514

5 8 LB, E R RIR MR T IR ACH R T (LSB), SAJE e d i A 715 (MSB). XJ T 32 firfl, filtn

HEghE, w2 i 2 fes A 207 (MSW), AR5 AR 205 (LSW).  Bootloader 7EJN#%: 8 S im it 2=

FREIX— R,
x 2-4. 8 AL BRI H K LSB/MSB Hn# iy
FH [f
Al EER LSB(EMAN T R — AT MSB(E AN 15 IR 58 = ANF7T)
1 2 LSB: AA (fRfifESTEREN 8 MLIVEED MSB: 08h (f7fifias i HETErE = 8 i)
3 4 LSB: TALESYIUGILME, BURE MSB: FFAFesvIsniuiE, SifRH
5 6  LSB: FFAFARAIMAILIA, SURE MSB: FAFeswIsAiuiE, BifRHE
7 8 LSB: FAEAWIMGILIE, SR MSB: FAFeswIshiuiE, BifRH
17 18 LSB: ZWAFHRMIMAMLIE, SfRE MSB: FFA7asWIdabAE, BifRE
19 20 LSB: WA E:#S PC[23:16] MSB: S FHC s f 2538 PC[31:24] (4R#H 0x00)
21 22 LSB: MR NFFE PCL7:0] MSB: S D s T 2 PC[15:8]
23 24 LSB: EMEME—AMNEERIRAN CAFHED WK MSB: HeK/h
N0, MIFRBIIEFE TG, 5 ) Tk SR o — Ak
B, HK/NA 0X000A, FRBAFA 10 AvFok 20 4~
e
25 26 LSB: MSW Hffsht, ZH—/ Nk Addr[23:16] MSB: MSW H fyHbbik, H—AMHt Addr[31:24]
27 28 LSB: LSW Hifsht, ZH—ANEk Addr[7:0] MSB: LSW H fyHbbik, 55—t Addr[15:8]
EA
29 30 LSB: ENEMIE—ANHME AT MSB: ZEINEKMIE — AR —AF
LSB: NI ZE — AN R G — A7 MSB: EEJNEK K ZE — ARG — A F
LSB: £5 AR K/ MSB: 28 MBI/
LSB: MSW H fythtl, 25 —A-Ht Addr[23:16] MSB: MSW H Fthhl, 5 —/Nt Addr[31:24]
LSB: LSW H ik, 25—k Addr[7:0] MSB: LSW H iyHbbik, 55 =43t Addr[15:8]
LSB: NI ZE AR FE — A MSB: EENEK IS AR —NE
LSB: #H -ARHIERE—ANF MSB: 38 - AHEE — AT
LSB: f )i — MR MSB: #fa — AR R/
LSB: MSW H fiydtudilk, #/5—MHt Addr[23:16] MSB: MSW Hf¥thiik, 55—t Addr[31:24]
LSB: LSW HIffytuhk, #f5—NHt Addr[7:0] MSB: LSW Hf¥ithdik, /5 —A -k Addr[15:8]
LSB: E kB 5 — M B — A7 MSB: LNk fE — NI — AT
LSB: ffi —/MHRUMRE —ANF MSB: IRfa — ARG — A F
n  n+l LSB: 00h MSB: 00h - FRIRJELEH

ZHCU005—2004 4 11 A —1& 1T 2005 4= 8 A
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HAAE P IR

B 2-2. HAEREE 8 {7

AA 08 ; OX08AA 8-bit key value

00 00 00 00 ; 8 reserved words

00 00 00 00

00 00 00 00

00 00 00 00

3F 00 00 80 ; 0x003F8000 EntryAddr, starting point after boot load completes
05 00 ; 0x0005 - First block consists of 5 16-bit words

3F 00 10 90 ; Ox003F9010 - First block will be loaded starting at 0x3F9010
01 00 ; Data loaded = 0x0001 0x0002 0x0003 0x0004 0x0005

02 00

03 00

04 00

05 00

02 00 ; 0x0002 - 2nd block consists of 2 16-bit words

3F 00 00 80 ; 0x003F8000 - 2nd block will be loaded starting at 0x3F8000
00 77 ; Data loaded = 0x7700 0x7625

25 76

00 00 ; 0x0000 - Size of O indicates end of data stream

g GE R, K S IR Fras VI a6 A0 BE 5 A2 it 23 A -
Location Value

0x3F9010 0x0001

0x3F9011 0x0002

0x3F9012 0x0003

0x3F9013 0x0004

0x3F9014 0x0005

0x3F8000 0x7700

0x3F8001 0x7625

PC Begins execution at 0x3F8000

2.10 FEAAfERID IR

¥k 1 bootloader HIT-#fi i /& Ltk #% 8 A7l /2 16 AL ¥tyiim . LMzt LA BT Aa AT AR 1) H A 3
F£. 2 bootloader FKEIMRHE GPI0 I FIAIR AL RE A4 R4 51 AR U Ja it = T Ur AT IRt A%

IRATE P B ks EHUACRRI S —AME S 16 fr8E(H Ox10AA HEATELEL. A R SRHUBLAEANIT RS, 0 7 Ul

PR —AME,  BLEDRE S AMEA AR DT, IREIRYE 8 (IE{H OX08AA I &% 7. WAL K

BLEAR L5 8 78k 16 ArEE AN ILES, B Rz B 45 2 1) 51 SR e R B k. fEdbf+, hn
R PP DR A 1A L P S et k3% (] 5 98 L 91

24
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InitBoot JL_ %

2.11

2-6. Bootloader EAAfLH$ %

Read first word (W1)

Wil= No Read second word
0x10AA (W2) and discard
? upper 8-bits

Data format error

W2:W1= Return

16-bit data size OxOBAA FLASH_ENTRY_POINT
. 8-bit
Read EntryPoint address DataSize
Read BlockSize (R)
Yes Return
EntryPoint

No

Read BlockAddress

Transfer R words of
data from source to
destination

8 (LN 16 Srfdint B 5l ST . B IRATMBRS], 5S4 E T A4k bootloader HIfE S
76 8 MR, BRI 2 16 A7 LSB, ARJE A& MSB.

InitBoot YL 4% %IfE

BT S — MRS InitBoot JE4nflfe . IR E AR C28x X G20 F (3 /E T ha Ak, 524k

InitBoot it FE UL BUAAD 22 4 Ak (CSM) 50 B . 5 CSM S5k 45Rs ($5°8 OXFFFF) , TS 3 R4

}:;M awiﬂia % ;gﬁlu CSM T PrErsi e, HF H AL E ISR A RER . WREFES SN — a5
’ JXZS"/{ o

FEALILEL CSM A7 B 2 5, InitBoot #HIFE¥4 1M SelectBootMode ER%. I iR UH T & F L GP10 5
FPRAS BT s 5] SR . R 2.2 WP AN, —H5%EREIS, SelectBootMode BRIk 2>
¥ B i b ik (EntryAddr) %305 InitBoot pR%L. Bootloader iBH: )5, fCHS 44T A EntryAddr 17 & T
1. IrljidtBoot P& ExitBoot FIFE, JE& A5 CPU FFfAas ik E N R ADIRAS, FHIB H 25 S 1
EntryAddr.

ZHCU005—2004 4 11 A —1& 1T 2005 4= 8 A Bootloader #%1% 25
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2.12

( Init Boot '

4

Initialize device

OBJMODE=1
AMODE =0
MOM1IMAP=1
DP=0
OVM =0
SPM= 0
SP = 0x400

& 2-7. InitBoot 4w R EHEIA

Dummy read of

CSM password
locations

Call
SelectBootMode

Call
ExitBoot

SelectBootMode %
SHEFTARRS SHR, SelectBootlode FAZHATE 3/ GPIO 3 HIMIRA, WFEZE .

* 2-5. 5] S iEH

X i GP1018 GP1029 GP1034
SPICLKA SCITXA
SCITXB
EISEINEAC) B 28 A ML OXBF 7FF6. 527 AR A 75 B3 5 o AR 1Y 1 1 1
PATZ AT, UIAE A S S48 4.
SCI-A 5| & M\ SCI-A fn#k. 1 1 0
SPI-A 5| & M SPI-A EHI4MEH 4T SPI EEPROM fin#k 1 0 1
12C-A 5| & TE 12C-A B 28 1115 0x50 Hhhik kb AR EEPROM N . 1 0 0
eCAN-A 5| & W] CAN_Boot LA eCAN-A mailbox 1 Jin#k. 0 1 1
5] 52 MO SARAM®) Bk 2 MO SARAM 0x00 0000 Hbtk4k . 0 1 0
51 5% oTP® k% 2 OTP 0x3D 7800 HudikAk . 0 0 1
HAT1/0 51 % M GP100 - GP1015 fin#k . 0 0 0

@ WIS, R Y SPICLKA DLUEAE 5| SRR RT Al 2o S0 48 = A 5 il o
@ RS S RN, MR EEZ AT O AL OX3F 7FF6 495 T 4y 1B f), LMEIRYE # 2 & @ MR i .

@ R BB G OTP 5 MO, B 2 7T D484 5 mNAR 1 AL FH A B EL T A6 1K
X B E 5] SR, AR B 5 P 5 AR AR ML 5, A e Ok R

HER, 84

I e 5 RIBIRAS AR PUE;  #ESelectBootMode BRI, JLAN A 5 X L8 5| RBE S HERIE . EAI KN 5]
AR AIEFE SR A BB UYREBAE MR IAT 5| SRR E, DA S ] I 35 0 X 28 5] JA AR50

i) o

SelectBootMode PRELHG G A PLLSTS 73478 H A2 A fi /D B Bk i 37 (MCLKSTS), LABfIE PLL J& f fEBEAT B

THAE. R PLL fEB AT N ERAE, 5] SRR P B8 AR ATk 1) 5| A8 R BURH B 1) 41 «

« 5IBZFNFE. 0TP. SARAM. 12C-A. SPI-A PLK 4T 1/0
XA RILIER . R B E T MCLKSTS 47, FH 7 B A 20 Z0ASE 25 2 75 /D B bR A SR UAH 7 (1 48

(=

e SCI-A 3%

%8 H SCI bootloader.

SR, ARTEPTIE SR ABORE R, LA F R BETCIA AT BB BIE . LRSI,

515 ROM B AFREAE B ZhURr e B B0h TERRE R . 2R SCI-A 51258 R, P BB 06 2K 1 4 75t 2>

I RHUIRAS, IR R K354 o

o eCAN-A 3| &

AN FH eCAN bootloader.

515 ROM ¥4 TEBRAE A

26
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SelectBootMode %%

7
SelectBootMode FIFELEI A SCI. 12C. eCAN. SPI EiJf4T bootloader Z Bi<2A & 141,

X4k bootloader AN I 1Mtk ss, T HBES 1M CHEEH] . SelectBootMode 7%
FEIR 2 RiR BB R & T 1, IR B A T 45

WMRAH bootloader, JUERFFAARKRE 14,

PRGN, NI RN el bR AR L 51, DAE DSP ] DAAE 7 EEI BX ) iX Lk 5] JAIEE A BT
WE. plan, A M SCI-A 513, WIEE m A — A5 /& SCITXDA 5. LR AR, AE
£ SCI 5| FRERETTAA, DSP AefsiEd TX SIMIIERAGX . XFEFFEH] T HAR M5 SRk #E 51 1.

FEALFH SPICLKA {5 5k £ 5] SN, S5 AMEIH.  BUfE S DI g Xt AR i = AL e, iy B A
(RITZI AN 75 2 o
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2-8. SelectBootMode B EiHEiAR

SelectBootMode

Configure GP1018, GPI029,
GPI0O34 as input pins

+

Read boot mode
pins

!

Dummy read of
CSM password

Call
WatchDogDisable

Call

Return )
FLASH_ENTRY_POINT
EntryAddr: 0x3F 7FF6

You must have previously programmed
a branch statement at flash address
0x3F 7FF6 to redirect program as
desired.

This location is just before the

CSM password.

Direct branch to the
MO SARAM block

Execute user custom boot
loader or TI-provided boot loader
memory without using up main
flash memory.

Bootloader selected (SCI, SPI or
parallel) will copy data from the
external device to internal memory.

A section of the data read determines
the EntryPoint for execution after the
boot routines have completed.

Parallel_Boot

J/
Return )
MO_ENTRY_POINT
EntryAddr: 0x00 0000 y
Return )
OTP_ENTRY_POINT
EntryAddr: 0x3D 7800 )
Call
SCI_Boot
Call
SPI_Boot
Call
12C_Boot | |
Call R
eCAN_Boot
A 4
Call
WatchDogEnable

Return EntryAddr as
determined by boot
loader called.

28
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CopyData %%

2.13 CopyData %k

£~ bootloader #B 4 FHAH [F] 1 & H0Es Hods M 17152 il 22 DSP SARAM. I Bk #if /2 CopyData() edi%. ‘effiHH
— AME4HTE M) GetWordData pR%L, 53 MR INEAR P W UR A0 LU A A iZms e BCECE . l, 7EVRA SPI
IR, GetWordData PR EFREM VLG, LAFRI4RFE T SPI 1) SP1_GetWordData p&%i, UIMETEH
CopyData() &%kt 7] 7 o) IERfAH3% . CopyData BRI W 2=9 Fir. -

& 2-9. CopyData B %fifit

( CopyData ’

Call peripheral-specific
GetWordData to read
BlockHeader.BlockSize

BlockSize=

0x0000
?

Return

Call GetLongData
to read
BlockHeader.DestAddr

Transfer
BlockHeader.BlockSize
words of data from
port to memory
starting at DestAddr

2.14 SCI_Boot ¥k
SCI 5| FALA AT AR A SCI-A b B A7 fEas . b5 SBCCRE AR 8 fridiim, LLIETER

BT 2=2 R AR 1R HHfE
& 2-10. SCI bootloader #AEMEA
~ SCIRXDA
N Host
DSP (Data and program
SCITXDA - source)

DSP it SCI-A Mk SAME EHLZ-E{E . SCI i 2 A B shi Eas vt H T80 5 HIBE R R

I, SCI loader % Ri&, &0 LML 2 MANEIP AR 5 DSP 815 .

E;ﬁ&ﬁ%i@‘zﬁ, DSP £t 2 A 8 AL FFIalyk s T, @ ixF 7, FHLAT LUK A DSP /& ik s 1
(E 75 8

RS A, AR N BT K R4 3 I S2 SR 85 FE S SR VR RERSIA . BRI A 4738 15 T LLISAE R AT,
H 3 2 ] R 2 PRAIE RS U R . GE T 100K PR BFH0AT W55 10 E Shi ek, I S50 3 shik e
BUBRFERA. N B PUX A E DL, BT DL A

1. H BRI s £ M5 28x SCI bootloader 2 ] IR 4 52

2. IR BB R g AL N 28x B R PR B 5E PR N R o
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SCI_Boot ##¢

3. WRJEENSHTINERR 28x MR T, LAKs SCI s w3 A7 s BLE NP Ay PR

2-11. SCI_Boot &%k
( SCI_Boot }

Set GetWord function pointer
to SCIA_GetWordData

v

Enable the SCI-A clock
set the LSPCLK to /4

l

Enable the SCIA TX and RX pin Read KeyValue
functionality and pullups on
TX and RX

Echo autobaud character

Valid

KeyValue

(Ox08AA)
?

Setup SCI-A for
1 stop, 8-bit character,
no parity, use internal
SC clock, no loopback,
disable Rx/Tx interrupts

Return
FLASH_ENTRY_POINT

Yes
Read and discard 8
Disable SCI FIFOs reserved words
Prime SCI-A baud register Read EntryPoint address
Enable autobaud detection Call CopyData

Autobaud

lock
?

Return
EntryPoint

30
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Parallel _Boot %%{ (GP10)

& 2-12. SCI_GetWordData &% %ififik

Data

Received
?

( SCIA_GetWordData

Read LSB

Data No

Echoback LSB Received
?

to host

Read MSB

Echoback MSB .
10 host - »( Return MSB:LSB )

2.15 Parallel _Boot t&%( (GP10)

JEATIEH 170 (GP10) 5] S AT LLKAAS A GPI00-GPI015 Ssb A2 A A7t 8% . B — ME MK EER A Ly
16 75k 8 fir, FFIMAR < Hod Ui 4 ™~ rp o (AR I s i -

& 2-13. GPI0 bootloader #:{EHEiA

DSP control — GP1026

Host control — GP1027 > Host
DSP ‘ (Data and program
16 source)

Data GP 1/O port GPIO[15:0]
28x L #1H/9% 3 GP1027 1 GP1026 £k S5AMM ENLARFEAE . Lo BT 2=14 Frx M F W isCA Ge i D
it GPIO[15:0] f&fi A7, MLV 58 K AT 5, Af o VIR B Sn i 415 DSP J81E .

AL 1 8 AR, Wi 2 AMESLK 8 frw LR 16 17 Sl BUN 2 i A AT
QISB), IRJE AR T (LSB) . eI, KA\ GPIO[7:0] BiARH 8 Sk Lit BB, I Z2MSHE mfor
BERY

DSP JELH7 4 GP1026 5l I se M ENLA S S, e Ol TFEHAT BUE LM uE S . EHLER 58
IR GP1027 51 JHIR 5 s L.  Sbse Bl in T~ E s

2-14. 3F47 GP10 bootloader 1T il
Host control W
GPI1027 | /| |
[ [ [
[ [
DSP control | (. |
GPI1026 |

1. DSP @#iLHi{K GP1026 5| fifie B & CURUT T UnHe U B 1 v %
2. bootloader —E %%, HZE EHEEIREKE] GPI0[15:0] k. FEHLETFAL GP1027 3| fHH) DSP & HifE

ZHCU005—2004 4 11 A —1& 1T 2005 4= 8 A Bootloader #%1% 31



Parallel_Boot &%t (GPI0)

{yTbms
INSTRUMENTS

www.ti.com

T, W CER s .

3. DSP iHU i, JFdidHim GP1026 5| EHL A HAE S,

F ] 58 AR

4. bootloader —HZ 15, HEFENUEATH = GP1027 51 HIXF DSP i H Al

5. DSP FL{RHifk GP1026 5 i,

BEROE — R A R R

i B A P22 AL 2 e ) T

A q &7~ 1 34T GPI10 bootloader A2 HIMEA .

Return
FLASH_ENTRY_POINT

K 2-15. 347 GP10 MR

( Parallel_Boot ’

A

Initialize GP 1/0 MUX
and Dir registers
GPIO[15:0] = input
GPIO27 = input
GPIO26=0utput
Enable pullups on
GPIO[15:0], GPIO26,
and GPIO27

Read and discard 8
reserved words

I

Read KeyValue to

determine DataSize
and assign appropriate
GetWordData function

Read EntryPoint
address

Valid

KeyValue

(Ox08AA or

0x10AA)
?

Yes

Return
EntryPoint

BZ-18 2on 7 A ENL R AR . RS, CPU A EHLI AR A R AR B, Ry BN &

#5 DSP, fif DSP th&Z:45 4.

T A AT TS AT L DSP S PR B ) AL

32
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Parallel _Boot %%{ (GP10)

K 2-16. 4T GPI0 = - EHALHIT

( Start transfer )

DSP ready
(GPIQ)26:0)

Yes

Load GPIO[15:0] with data

Signal that data
is ready

(GP1027=0)

DSP ack
(GPIQ)26=1)

No

Yes

Acknowledge DSP
(GPI0O27=1)

( End transfer )

SBZ18 Son 7 AIFAT i OO ) B i IR AR AR . INERE A 48 FHET2=8 P 1 5 1
CEIUEE, PR E A NIBOR R 56 2 8 A2 16 7. BEIFAT INEAR 7 2o A4 A N IR0 Vi i B /Mt

A FEIH GetWordData bRk .
« 16 PLEEER

W SE 16 SR, KE T Parallel _GetWordDatal6bit ri%t. MeR%— kAl LLEZEUEEAS 16 fi7. IR

i B 2217 B
« 8 ¥R

w2 8 BRI, KA Parallel_GetWordData8bit %, Mt 8 fifilfe (WE2=18 Fi) K& 5
i B REEE A 8 i, IR 8 ALY BRI 7 iR A R 7 (LSB); #5653, i BIREH AT 2R —
UL HR AR B e A 2807715 (MSBY) s K5 MSB A LSB 25 jd A% ml ) FH 9 R 1 5> 16 Az fH
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Parallel_Boot %% (GPI0)

2-17. 16 A7FF4T GetWord E&i%
CParaIIeI_GetWordDataleit)

Signal host that DSP is ready
(GP1026 = 0)

Data

ready

(GP1027 = 0)
?

Yes

Read word of data from
GPIO[15:0]

DSP ack read complete
(GP1026 = 1)

ack
(GP1027 = 1)
2

Yes

( Return WordData )
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Parallel _Boot %%{ (GP10)

K 2-18. 8 i F:4T GetWord PR

Parallel_GetWordData
8 bit

Signal host that DSP is ready
(GPI026 = 0)

Data

ready

(GPI1027 = 0)
?

Yes

Read word of data
from GPIO 15:0

DSP ack read complete
(GPIO26 = 1)

Host
ack No

(GPIO27 = 1)
?

Yes

®

Signal host that DSP
is ready to read MSB
(GPI1026 = 0)

Data

ready

(GPI0O27 = 0)
?

Yes

Read word from
GPIO[15:0], discard

the upper 8 bits, MSB
of data = lower 8 bits

DSP ack read complete
(GP1026 =1)

ack
(GPIO27 = 1)
?

Yes

WordData = MSB:LSB

( Return WordData )
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SPI_Boot #i#¢

2.16 SPI_Boot ¥}

WEZ-13 Fias, SPI INEFE P Fiih-7E SPI-A 51 LR 22— 8 ALTE 5 SPI FE%¥ AT 5 47 EEPROM #3844
It SPI bootloader A3 ¥ 16 fi7 F3E i »

2-19. SPI jn#EfEfF

Serial SPI
EEPROM
SPISIMOA
DIN
DSP SPISOMIA DOUT
SPICLKA CLK
SPIESTEA cs

SPI 515 ROM JNEAE 54 Wl Uh 4k B 52 55 54 47 SPI EEPROM 1) SPI #6ile, RS 8F s, (HARRT, Xicor
X25320 (4Kx8) F1 Xicor X25256 (32Kx8) SPI H: 47 SP1 EEPROM.

SP1 5|5 ROM WH#FE 7 F BB Rr R, FHUCL N BB VI L SPL: JGH FIFO. 8 fAL74F. NS SPICLK AR
FUEIER S, FERAEAL = 00 AR = 0,

USRI 2841 SP St AT R E, W0 1% 2844 50 BN AE MR 20 2 4F FR A 3L A2 47 SP1 EEPROM;
Hi\ SP1_Boot pREZ )5, SLRVKE SPI 5| I 5| BIThRE L B N B s L A 301 Ua 1k SP. 1R AT HE AR H
FEHAT VA . — BAIUA40 SPI FF3EEL 74848, A8t T LAFR 2 VR R sl TG A Bt Ao 7 T FY B3

* 2-6. SPI 8 SRR

¥ M

LSB: AA (APt %6 BE A 8 LLA5RE D
MSB: 08h (f7fifi#s v A 8 ArIVIHEAED
LSB: LOSPCP

MSB: SPIBRR

LSB: F{E¥ AL

MSB: B A4 kA FH

o O~ W N

17 LSB: FA{E¥RAE

18 MSB: B RN RAE

19 LSB: MH i siA b2 PC[23:16] (MSW)

20 MSB: S FH AT s 238 PC[31:24] (MSW) (JER: 4RZN 0x00)
21 LSB: MFE AU N8 PCL7:0] (LSW)

22 MSB: S FHEC s T 24 PC[15:8] (LSW)

368 FH BT P P B0 << RN H 3tk /50 s sU R i T

n LSB: 00h
n+l MSB: 00h - FRIRJELEH

MEAT SPI EEPROM & H B AL S /E < < TR ™ N e il ARH e e L7 i (8 A/ 7471 SP1)
17o NI T SN 3% 5 U B -

1. 4tk SPI-A %

#4 GP1019 (SPISTE) 5| FH{E 4T SP1 EEPROM 1) fr ik

SPI-A Y47 SPI EEPROM it — AN A 4>

SP1-A [} 547 SP1 EEPROM & i% Mkl 0x0000; B, F=ALER EEPROM fImI T 2k Hd A0 2 EEPROM Hh [y

A DN

36
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SPI_Boot %

[op]

oo

. AT SPI it 1 2 MR BRI R PE AR AT SPI EEPROM &2 il B A7 fif# H

3k 0x0000 AbFF44 .

FRIA NN F 005 8 S BRI (0X08AA) HIEE{E AHULHL »

%g&%&&ﬁ&&?ﬁ%ﬁ%ﬁm@%w?%, T 85t o A R 2 3REU) F — A1
AP Yo

WRBEAVCES, oAk, IR INAF R EE & (OX3F 7FF6) IR 7] 22 1 FH 41 72

FE T RIRI IS0 7] F T 5 G A B e 2 A7 4% (LOSPCP) A1 SPI R 3 27 4745 (SPIBRR) MIMH .
BEHU S5 — AN 2 LOSPCP fE, # —AN745 /% SPIBRR {H.

BRI 7 N FRAER ORISR /S H . SPI bootloader KitHUX 7 M, AR5 L.

TR 2 7Rk T 32 A NATEE midtohit, fESERS B RE 5, BN HATRE Y B
TR AL SP 3 T B PP BN A

£ SPI h T A%

B2 2 BT/ 8 F bR v
BAR R HLUE—#E ., X EE 85 0x0000 Bk /N A 58 . 5 R FH 2 A Hb k3% 5] 52 3 F
BIFE, JEHSRGIRH bootloader, FH7ERTHE E BB I AL 4k 42 304T -

2-20. M EEPROM %t HI BB AL S F

SPI_Boot

Enable the SPI-A clock
Set the LSPCLK to 4

!

Enable SPISIMOA,
SPISOMI and SPICLKA
pin functionality and enable
pullups on those pins

Valid
KeyValue
(OXO§AA)

Yes

Return
FLASH_ENTRY_POINT

l Read LOSPCP value

[——] change Lospce |

Set up SPI-A for
8-bit character,
Use internal SPI clock,

master mode
Use slowest baud rate (0x7F)
Relinquish SPI-A from reset

l Read SPIBRR value

| change sPisrr

Set chip enable high
(GP1019)

l

Enable EEPROM
Send read command and Read and discard 7
start at EEPROM address reserved words
0x0000 l
J’ Read EntryPoint
Read KeyValue I address

_.I

Call CopyData

Return
EntryPoint

L
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12C Boot &4

2-21. SPIA GetWordData B %HEiR

Data No

(SPIA_GetWordData)—' Send dummy Received

character

Yes

[ Readiss |

!

Send dummy
character

Data
Recglved

Yes

[ Readmse |
2.17 12C Boot &3k

W 2=23 Fi7r, 12C bootloader Filit7E 12C-A 2k 1 [ 0x50 Ml A A7AE T2 —A 8 7 %5 12C A
EEPROM #8441t EEPROM 44 25 57 5K FH 16 A7 k25 Ky AL S8 i 12C EEPROM Hi CAnb 2 i)

2-22. Huhk 0x50 4bf¥) EEPROM 2844
SDA SCL

280x SDAA ——19

Master SCLA

12C
SDA EEPROM

SCL Slave Address
0x50

U T AE EEPROM 2843047 T4k, 0 A0K: 1% 8304 158 B N AE MR R ERE JHAE 40 12C EEPROM. %@\ 12C
ggot PR I, SCRPERXT 12C-A #RERCE GPI0 5l HIFFWIUG1E 12C. M 12C BibR 5] S, 400 & DL R 2

o ZBFRIE SR NAANT 14MHz F 24MHZ 2 [H]
» EEPROM AZI7E A& J5 itk 0x50 4b
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12C Boot EFi#(

I2C_Boot

& 2-23. 12C_Boot E¥HEik

Set CopyWord function
pointer to
12C_CopyWord

!

Enable SDAA and
SCLA pins
Enable pullups on
SDAA and SCLA

NACK
received
?

Return
FLASH_ENTRY_POINT

v

Read KeyValue

Enable 12C-A clock

v

Set slave address 0x50
I2C prescaler I2CPSC=0

100-kHz bit rate at
12-MHz SYSCLKOUTT

Enable TX/RX FIFOs to
receive 2 bytes

Valid

KeyValue

(0Ox08AA)
?

Yes

Return
FLASH_ENTRY_POINT

!

Read 12CPSC value
Read 12CCLKH value
Read I2CCLKL value

Place I2C in master
transmitter mode.
Set EEPROM address
pointer to 0x0000

Put 12C-A in Reset
Set 12CPSC value
Set [2CCLKH value
Set I12CCLKL value
Bring I2C-A out of Reset

Read and discard 5
reserved words

it

Read EntryPoint
address

!

Call CopyData

Return
EntryPoint
T During device boot, SYSCLKOUT will be the device input frequency divided by two.

FAF ] 12C-A bootloader, %24 - fHI NBT B AT 14MHz & 24MHz 2 [i). LA N\ B i 22 7= A
BRINK) 7TMHZ & 12MHz () RSBk (SYSCLKOUT) . BRiAIENL K, bootloader 24 12CPSC Tl 43 #ifH ¥ &N
0, DMEAS M SYSCLKOUT Zr# e 12C BH4h,  MIMAE 12C IH4h T 7MHz £ 12MHz Z 8], X754 12C Skt b
ﬂﬁ;ﬁﬁ’%ﬁy\ EEPROM #:USC B JLANF 15 JE 1880 12CPSC 18, (HEEWMAXFEAS, KNX S 12C £ AR M
02 ANEEAE

M ARG BN 12MHz B, bootloader HA4 & #7073 Aii4s (12CCLKH A1 12CCLKL) Bi & A LA 50% 55
Et. 100kHz ELAFR ChrifE 12C #i30) 1847 12C. ] LAYE N EEPROM FEUSCHT LA T 2 e B X se a5 /745, M
T F VR AE 152 B A4 B ), A5 T P 3R 3 &2 400kHz EbAFR (et 'oc =) .

AR, REANET TGS, Kk, FEHIRIH B A e v e BT sl B4k, WRAE 17C
SRR B 5 2 53— N EAET7, AU 1% T4 7 e BB IR JORAEAT 12C R, EZE MR
5%, B C5EMK bootloader LRI ) -
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12C Boot &4
BT RIES 208 B UIVItA L EEPROM JEht #AMR A R A AEA AL, IXFERTHAOR OX50 HbdikAbA77E EEPROM
AUkS:, G EEPROM AFEZHbEAL, AR Bk 2 NAF RN A i . ZEEHE SR lOH B R bk B B
(12C_Get Word) K G A AEHIIAL . 40 FEAE RGBS 0N S AR B HEf AL, 17C B EE. E2-1 &
A~ T 12C {EH 8 M B .

% 2-7. 12C 8 (hiZIETR

F SE
1 LSB: AA (f-fifid % e 8 LLASRE D

2 MSB: 08h (f7-fi#i#s 5 /%y 8 i B A

3 LSB: 12CPSC[7:0]

4 ]

5 LSB: 12CCLKH[7:0]

6 MSB: 12CCLKH[15:8]

7 LSB: 12CCLKL[7:0]

8 MSB: 12CCLKL[15:8]

17 LSB: FA{E¥ KL

18 MSB: FA{ENE kAt

19 LSB: I FHZ s 12238 PC

20 MSB: S FHEC s 123 PC[22:16] (JERE: 44N 0x00)
21 LSB: NiFH i fif =8 PC[15:8]

22 MSB: JSZFH A1 A) 248 PCL7:0]

SR FH G0 38 F B0 TR B v BT (R /N B 1 btk /500 A = Sl e

n LSB: 00h

n+l NMSB: 00h - /R4

12C bootloader fT ) 12C EEPROM Bl W 2=24 5229 . 28— WiEfs (1K EEPROM Huihk484%r 48 M
0x0000 J M ZALBLHR B (0x08AA)) WIETZ=2A i, JIrds G Sk U BT 2=28 i, I H— G Im A7
Ho

2-24. BEHLEEEL

RT

N
[ w < O
['4 = = Q < o
< @ mEx N4 N %] o m <X X [©]
b 2 252 < ? g 2 22 ? e 5
SDA LINE [TTTTTTI[TTTTTTTI
1/0|1/0]0(0/0/0/0(0/0(0(0{0[0[0(0(0(0{0|0]0|0(0]0| 010 1(0{1{0]0[0|0|1]0;
, || | RN NN
Device Address Address Device DATA BYTE 1 DATA BYTE 2
Address Pointer, MSB Pointer, LSB Address
B 2-25. T LA
E 3}
£ 33 5 s B
n xr< < Z n
SDA LINE [TTTTTTT[TTTTTTTT
1(0{1(0]0]0|0[1{0
Pt rrrrrtl
\Y Vv
Device DATA BYTE n DATA BYTE n+1

Address
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eCAN Boot ##f

2.18 eCAN Boot PR ¥

eCAN bootloader ¥ Kb\ eCAN-A B AL 4 R N AAfkdn . AL LURAEE CAN 19l BB 11 frbriE
PR (A —ANET OxL 1 MSGID) B i AN 21 se il 5 . W R R EdEa k&, FHLaT b
FE— NSk E L E eCAN.

& 2-26. eCAN-A bootloader #E/EHEIAR

PN

280x A
target )
#1

CAN
host

CAN bus

280x A N\
target
#n A v

~~
R 2=9 Fo LA R[] XCLKIN A 75 21— AN 2% EL s R (10 7 sUHAL IR 7 25 17 2 i P o
£ 2-8. XTRTAIE XCLKIN 18 i Eh s =18

XCLKIN SYSCLKOUT ok
40Mhz 20Mhz 1Mbps
20Mhz 10Mhz 500kbps
10Mhz 5Mhz 250kbps

5Mhz 2.5Mhz 125kbps

JI 7R i) SYSCLKOUT {H /&R HIER A PLL W BN IR AL . BRP,oq FIALIN FRAH S 73 A A% A% 1 A1 10.

MRS 1 48 FH45T Ox1 AT MSGID #E1T4WF%E, FIT boot-loader iEf5. CAN THLN M—R A K% 2 AN
T, RIS LSB, ARG AE MSB.  filtn, ELKEY OxO8AA KX 280x, MIPGJkik AA, #RJG/E 08. CAN
bootloader fIFE/FififE5 SCI bootloader A . CAN bootloader HIXHE I WEE 2=9 A Fis:

% 2-9. eCAN 8 IR

AA 08 fEfH: Ox08AA

00 00 8 /MREHEFMM—iBy

00 00 8 /MREFM—ia

00 00 8 /MREHEFIM—iBy

00 00 8 /MREFM—iky

00 00 8 /MEEFHM—IBy

00 00 8 /MREFM—iRy

00 00 8 /MREEFHM—iBy

00 00 8 /MREFIM—iky

bb  aa 32 frHbhki A A (MSW) #5 (aabb)
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eCAN Boot Bi#{
# 2-9. eCAN 8 fy BRI (= £3K)
dd  cc 32 firdhdik A EARA X (LSW) #73 (cedd) -
B 2 N s b ik = Oxaabbcedd
nnoomm o EF K (mmnn)
ff  ee 32 fHihkf MSW 4> (eeff)
hh  hh 32 fREHhk ) LSW #5843 (gghh) - 55— 4 IEEdh ikl = Oxeeffgghh
XX XX ”’“*ﬁll’\ﬁ"]%*/l\?—
XX XX AR A
XX XX R # B E T
nnomm B IR (mmnn)
ff  ee 32 frHbhk[) MSW 5> (eeff)
hh  gg 32 firdshikf LSW #54> (gghh) - &5 —#2r fcia ik = Oxeeffgghh
XX XX B AE
XX XX BRI AT
XX XX B EOMRE—AT
(oA b %L, mIEHSE 23870
00 00 N —#BrHKE TR H 4
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ExitBoot JL_ %l F2

2.19 ExitBoot J_ 4wl f2

515 ROM Q5 — A TAER ALK CPU FF A7 28k E 9 ERVVIRES I ExitBoot fIfE. R Mapfrdish, ei41E
;)EE ?Eﬁ%ﬂﬂﬁ ST1 #f) OBIMODE f fREH % &, LMELRAALREEENXT C28x HAEHATHIFCE . T EVEAN
I e

K& 2-27. ExitBoot HBFHIE

[ InitBoot |

I

Call
SelectBootMode

Call
BootLoader

Call Boot Loader I

No

[ calExiBoot |

:

Cleanup CPU
registers to default
value after reset*

:

Deallocate stack
(SP=0x400)

:

I Branch to EntryPoint I

at EntryPoint
R4 CPU ZF1E 2844 K 5 N ERIAE :
e ACC = 0x0000 0000
¢ RPC = 0x0000 0000
e P =0x0000 0000
e XT = 0x0000 0000
e STO = 0x0000
e ST1 = 0x0AO0B
e XARO = XAR7 = 0x0000 0000

Feh ExitBoot HIFEJF HAZ i # € ) = M AT stk 2 J5, CPU W /7 a4 B T HIMHE:
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ExitBoot jL %I FE
% 2-10. CPU HAFas KR (H
AR LI e LIS
ACC 0x0000 0000 P 0x0000 0000
XT 0x0000 0000 RPC 0x00 0000
XARO-XAR7 ~ 0x0000 0000 DP 0x0000
STO 0x0000 15:10 OVC=0 ST1 0x0AOB 15:1 ARP=0
3
9:7 PM=0 12 XF=0
6 V=0 11 MOMIMAP = 1
5 N=0 10 R
472=0 9 OBJMODE = 1
3 C=0 8 AMODE = 0
2 7C=0 7 IDLESTAT =0
1 0WM=0 6 EALLOW=0
0 SXM=0 5 LOOP =0
4 SPA=0
3 VMAP=1
2 PAGEO =0
1 DBGM =1
0 INTM=1
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12 5 3%

3.1 C2000 7Nkl HF T
B bootloader [, WL ZHLEE 2.9 0 H TR ARl — MR AN G 2K . 28x AR A B T ATt
7 7S e 4 s T B AT DUAE RSO 7 BB, LR R 15 . AR IR T hex2000 S HIFE
o BE32 T4 T hex2000 $AT IS 4om 11 .
UEA- 7SRk L AR 73 R SCI SPIL 12C. eCAN AT 1/0 INEFE POl R G S35, [, oxikil st
ML E . RO DA A, bbb, Buliaiihl . SR EM&ILES N FHEBRmEiZ k. 3l
FRAVN AT BERE 5] S DL R AEIBAT 7S 1 1) A 4 S F P2 P BN e B R0 UM A AN [l EMLBT R 9 SRR ST
PERE (ASCHE, il FoSdEdIeE) KBRS A BT ANE,  JF H o] B 75 BT — et ind% 46 .
BRG] TR, ERATULF PR
1. CHmBigmiF .
VRN GOUE, EHRR T AR 5 A5 SO O A — A B — % H SO
2. BEERMOCHE.
HEFEFR Y LR R RS 3 (COFF) K BT B X SO & il— A S — I S 3 3F2 P e e 1
HEERET A S, A RS AR N, 5l S RPENEERRES COFF SCA-+ Itk
(OB AT ARX Lo 7S 308 ) A 60 S T R PP b AN 4 R AT IR A R 43 DA IR T T SR AR A -
AR T ) -m S TUR] T AR O SR SR SO R BT R AN R 1K S A AR AT 4
LB K. BRI SO DU R IR 30 43 IE 2 IS B0 I8 i), s SCPR AR F
RN -w R TURAFEER A . ORI &5 RS BRE 72 B IRk as DX 5 e T — AN 49
B, {E4 4 ramfuncs FACHS R — AN
3. IBATTNEHIE R ARER
ﬁﬁ)i;ﬂ%] %Iiﬁﬁiﬁ%iﬁ‘éﬁ@iﬁlﬁ, SRIGIBAT 175 1 e e S PR DK e B2 7 7= R 1) COFF Sk
—/ElFR.
B R m M FEE R Ve, . 1SR TMS320C28x JI 4 & 1A FH /" #519 (SPRUS13) il TMS320C28x {11t
C/C++ i 455 P15 (SPRU514).
& 3=1 Mtk T bootloader R -7 S ik il e ¥ se FRE P . A G T AR 5| 338 1) hex2000 1 144
YiMH, H S TMS320C28x I 4k 5 T A H /" #5/7 (SPRUS13). KT B H LA EE 12C 51 5. HS W
Codegen A AT Ut B LA T fift S B (5 5 -
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aBil: y eCAN 515 ik 7 COFF L {F
% 3-1. Boot-Loader 3£}
I ]
-boot AT R AT 5] SR GRIASZ LA SECTIONS #54)
-sci8 i€ bootloader FJ1EJy SCI-A st [, 8 Azt
-spi8 i€ bootloader FJ1EJy SPI-A s, 8 Azt
-gpio8 f&5¢ bootloader FRIE(ESy GPI0 i, 8 IRz
-gpiol6 7€ bootloader KiE{EJy GPI0 JiH, 16 izt
-bootorg value 872 bootloader 3 1)L
-lospcp value 9 LOSPCP a7 f7 A5 4B E MG . LA OCE A T spi8 51 ¥RMEK, W TAra ek, tipzans. it
KT OX7F, NI OXTF.
-spibrr value 4 SPIBRR /738 4R EWIMAMH . WA DUE M T spi8 51 T8, W FArEH ek, g, it
KT OxX7F, JU ey OxX7F.
-e value TaoE 51 SIS A HAT IR RS Ao BLE AT DR — Ak, BT RUR—ANERFS. MEATTE,

PR 5 A G I S P R —e JEWE X, LR TR G BCE — MRS, BRIIERERFK -e
HEWHE S AN C AR IR A RUGEH Y _c_int00.

-i2c8 B bootloader FiF N 12C-A i1, 8 £,
-i2cpsc value N 12CPSC A7 a4 . MTEMEFTE 12C T2 f5. M EEPROM SeBUAE 2 B INER LB A2 BN
BTN IRARE R 8 10, I H 4B E AYERE 7 - 12MHz ) 12C FEERL 4.
-i2cclkh value N 12CCLKH FF 7 asta e . FAEMEAIrE 12C LT 2 J5. M EEPROM BSRHUEHE 2 R NE A JE A4 5%
-i2cclkl value N 12CCLKL FF 7asta e . HAEMEAIrE 12C kT2 J5. M EEPROM BSRHUEHE 2 AT INE M 3E A4 5%
3.2 nfl: A eCAN 5] S m#k v & COFF XX ft
BEER 3 SRR AT COFF SCAF e yid A T-35 T CAN Y51 Ik p i e s B B 80 A8 B i) L AT A
BEHCASCH oA . ©& 444 GP1034T0G. out HI7fil COFF SCAFHAT He46e
5 FH RE AR 1) —m e TURE ST I R e DA AE RO SO o A o RO R FP AR R map SCPF. DAk
ﬁjéﬁc (GP1034T0G.map) E HIESBT 31 FisiifE B X B RS 58 o Be Wi o WL SCE s LR
o IS
X A SRR i 2 SCE R ) SECTIONS $54- 18 52 B HL 384 B 4 PR o
o A
FIREA S B2 B H R EE — AN R AN R A B dR k. BE S 2 HH R R A A A s
Sy Rz Ih A
- KE
R IR FIH I — KRR A K B . B S 21 B B AR 5 i 5 0 AR S
FHRIMKE .
o BN
FI H BN SR A 2L 53 B 55— 8 20 AH G AT A
B RA SR 7t 2 SCHF Rt A W I Ve . 1S 0 TMS320C28x I 41k & 1A HH /7 #8 # (SPRU513) .
s B BRI B T 34> 75 B #E 3] DSP, A e IEMPATANS . ZEdbfd, FEE Nk
codestart. ramfuncs. .cinit. myreset fl .text #i5r. H &3 IERWILAM, T HRABIFEAE B
;E o WU SRR TR RN R/ e g il . i, b L text 4 B A 0x155 4N, TE OX3FA000 AbJF
Mo
W 3-1. GPI1034TOG s X 1
output attributes/
section page origin length input sections
codestart
* 0 00000000 00000002
00000000 00000002 DSP280x_CodeStartBranch.obj (codestart)
.pinit 0 00000002 00000000
.switch 0 00000002 00000000 UNINITIALIZED
46 M5 7&K ZHCU005—2004 4 11 H —1& 1T 2005 4= 8 H
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W K eCAN 55 m#E 4 COFF SL1F

T~ 3-1. GPI1034TOG sk X1 (# L)

ramfuncs 0 00000002 00000016
00000002 00000016 DSP280x_SysCtrl.obj (ramfuncs)
.cinit 0 00000018 00000019
00000018 0000000e rts2800_ml.lib : exit.obj (.cinit)
00000026 0000000a : _lock.obj (.cinit)
00000030 00000001 --HOLE-- [fill = 0]
myreset 0 00000032 00000002
00000032 00000002 DSP280x_CodeStartBranch.obj (myreset)
1Qmath 0 003fa000 00000000 UNINITIALIZED
.text 0 003fa000 00000155
003fa000 00000046 rts2800_ml.lib : boot.obj (.text)

g CAN bootloader fn#kitbALrs, AL LA bootloader HRAZIAS A LRI . WHLEUE, BUELFE
RNEAESRIE, FFEHRARN., iathht. SREIRBEEHE RN RN 0 BB 459 . HEX2000. exe
SEHFE R AT T¥ COFF SCF 86— A b 51 S5 Bt 8. DL N a2 183k C TR e R A % 4 il —
ASCHI Nkt ook, HrhHs bootloader A KA 15 K

i 3-2. HEX2000. exe 41y,

C: HEX2000 GP1034TOG.OUT -boot -gpio8 -a

Where:

- boot Convert all sections into bootable form.

- gpio8 Use the GPIO in 8-bit mode data format. The eCAN
uses the same data format as the GPIO in 8-bit mode.

-a Select ASCII-Hex as the output format.

B 247K AL i — AN 44 9 GP1034T06G.a00 ) ASCHE 7~k filfr i S0, H A 2 AERS BT 3-9 it
o MORBIMRB AL AT LA ASCIL o bl X0 fF . i AT REAN R TR ST o O aeiodis o B4
AR AT LU SR RIPS T 31 th FriR AW SR e IRt 5, 515 ROM Kb 25 3 F e sttt otk
Mokl CFE 2R A — 7 B . ek, H57E 0X3FA0000 AETTARHHAT -
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T~ 3-3. GPI1034T0G (127

AA
00
00
3F
02
00
7F
16
00
22
FF
06
F6
55
3F
AD
29
18
00
04

08
00
00
00
00
00
00
00
00
76
05
96
00
01
00
28
1F
00
04
29

00
00
00

00
9A

02
1F
50
04
77

00
00
76
A8
29
A8

06 .. ..

FC
19
00
FF
00
00
3F
02
00
00
00

63
00
00
FF
00
00
00
00
00
00
00

E6
18
00
00
FE
00
32
00

00
00
A0

00
A0

00
76
06
1A
06

AO
04
00
28
OF
24

6F

00
BO
00

00
00

69
00
00
6F
01

3F
00

00
00

00
06
00

FF
02
00
00
DF

00
FE

00
00

00
cC
05

1F
29
01
9B
A6

00
FF

FF .. .. ..

00

00
00

00
00

1A
FF
1A

56
1B
09
A9
1E

00
04

01
FO
FF

16
76
1D
24
Al

FE
BO

00
A9
00

56
22
61
01
F7

FF
3F

06 CC FO
1A 00 05
1A 76 07

1A 56 40
76 A9 28
CO 76 18
DF 04 6C
86 24 A7

02 BO 3F
00 00 00

;Keyvalue
;8 reserved words

;Entrypoint 0x003FA000

;Load 2 words - codestart section
;Load block starting at 0x000000
;Data block 0x007F, OxAQ9A

;Load 0x0016 words - ramfuncs section

;Load block starting at 0x000002
;Data = 0x7522, Ox761F etc...

;Load 0x0155 words - .text section
;Load block starting at 0x003FA000
;Data = 0x28AD, 0x4000 etc...

;Load 0x0019 words - .cinit section
;Load block starting at 0x000018
;Data = OxFFFF, 0xB00O etc...

;Load 0x0002 words - myreset section
;Load block starting at 0x000032
;Data = 0x0000, 0x0000

;Block size of 0 - end of data

48
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Bootloader f{HEMEit

4.1 Bootloader fRRBAETT J7 Sid sk

UL > T 280x 515 ROM BAFRMEIT i SLic k. 515 ROM A5 A RRCAS 5 AT 1R 0 N2 R A A R A i
FERN G153 ROM o BERRAS S AR AR H 35 B AT AT B4 i o o L 1 -

% 4-1. Bootloader &il{Z &

Huhk W

Ox3F FFB9 NTE APL B AV . B
NTE AP YA FH AL S, DR
s A A 384T

0x3F FFBA 5] 5 ROM AR A5

0x3F FFBB AT TE] MMZYY (358D

0x3F FFBC R AN B AR 2T

Ox3F FFBD

Ox3F FFBE

Ox3F FFBF 56 AN B B v T

o A 3; KATHHA: 2005 4E 4 H

WA 3 HEAT T DA B K

— NAE APL S PRI E (OX3F FFBO) PN 25 A OXFFFF B %y OXFFFE.

— W TS KA H AL RS I A A A B, DU R B ARAE

o BRAS: 2; RATHHEA: 2005 %1 H

WAs 2 HRaEAT T BN B L

— W TS KA H BRI R A, DU R B AR A

— FEHr 7 eCAN-A bootloader, VAME IE#AHILA1L MSGIDL 27 /£ 25 (¥) IDE F1 AME £i7 .

— SCI-A. SPI-A. 12C-A FIl eCAN-A #h& %I NI B B CUBC B v 3B N (R & 241 bootloader
N o fE bE—RAHr, X N SR AE S SYSCLKOUT [ BRI 2 T 34T L B 1K) .

— 5| S AL HIFEILAE S /E PLLSTS 7547 a5 HHAS & B R B £ PG I A2 (MCLKSTS), DARfI%E PLL A& 7576 %
AT TN EAE . Wi PLL 7EBAT BN R #AE, 5] S R 35 o R AR H Firade 1) 5| A R B
o IS HENLE. OTP. SARAM. 12C-A. SPI-A DL IFAT 1/0 FIRILIER . Wi E T MCLKSTS £z, H

JR R A D6 Z5RG: 7 2 75 5/ B Bl obR 285 I SR R 7 F) 31
o CEPAT SCI-A 51, SATTIRIEFTIE R PREZ, MEsfF T Re eikidt AT B 3 Rrdie . ek,
5|5 ROM B AE B Shis R e R B h IOPRAEIR . WS SCI-A 51558, I/ B 0 kG 7 2
B OB RRAS, HRIUH R #EEE .
o HAHATEI S E eCAN-A. T 5 ROM K EFRAEEL .
o BRA: 1; RATHH: 2004 48 A:

280x 515 ROM HIWIUGARA . BERRAS A LR 250 ) 8«

— eCAN-A bootloader ASHJtA4L MSGIDL 2747241 IDE A1 AME fi7, HTiXEefialfEly 1 88 0, KIHATARE
B EAL AL, AT REANEI . I AEIE1T e-CAN bootloader 2 R FahWIda LIt 54728, AT
LUK % bootloader FH T3 % .

— SCI-A. SPI-A. 12C-A F1 eCAN-A #h 5 Hfa NHC B /& 765 SYSCLKOUT [A)25 F R =0 R AT L B 1 .
XIE T —RATEE SN T . bootloader. Thebootloader. The
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Bootloader {5417

4.2

Bootloader fCi% %1%

PLTR RIS %13 T 280x Bootloader 3.0 iiiAs. 42 bootloader fAALHIFRA, 15K 515 ROM 77 fikss
Hidil OX3F FFBA [N %5 .
// TI File $Revision: /main/2 $

// Checkin $Date: January 10, 2005 14:45:35 $
e e

//

// FILE:  F280x_Boot.h

//

// TITLE: F280x Boot ROM Definitions.
//

[ [
// $T1 Release:$

// $Release Date:$

[ [
#ifndef F280X_BOOT H

#define F280X_BOOT_H

// Fixed boot entry points:

//

#define FLASH_ENTRY_POINT Ox3F7FF6
#define OTP_ENTRY_POINT  0x3D7800
#define RAM_ENTRY_POINT  0x000000
#define PASSWORD_LOCATION Ox3F7FF8

#define ERROR 1
#define NO_ERROR 0
#define EIGHT BIT 8
#define SIXTEEN_BIT 16

#define EIGHT_BIT_HEADER  Ox08AA
#define SIXTEEN_BIT_HEADER Ox10AA
typedef Uintl6 (* uintl6fptr)();

extern uintl6fptr GetWordData;

#endif // end of F280x_BOOT_H definition

50
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;3 T1 File $Revision: /main/6 $
;; Checkin $Date: April 21, 2005 16:00:01 $
LT R R T

;; FILE: Init_Boot.asm

;3 TITLE:  280x Boot Rom Initialization and Exit routines.

;5 Functions:

s _InitBoot
s _ExitBoot

;> Notes:
s TR R R R R R R R
;7 $TI Release:$
;; $Release Date:$
s TR R R R R R R
.def _InitBoot
.ref _SelectBootMode
.sect ".Flash™ ; Flash APl checks this for
.word OXFFFE ; silicon compatibility

.sect ".Version"
.word 0x0003 ; 280x Boot ROM Version 3
.word 0x0405 ; Month/Year: (4/05 = April 2005)

.sect ".Checksum"; 64-bit Checksum
.long 0x6A78A069 ; least significant 32-bits
.long 0x000003B5 ; most significant 32-bits

.sect ".InitBoot"

; This function performs the initial boot routine
; for the boot ROM.

; This module performs the following actions:

; 1) Initializes the stack pointer

; 2) Sets the device for C28x operating mode
; 3) Calls the main boot functions

; 4) Calls an exit routine

_InitBoot:

; Initialize the stack pointer.
__stack: .usect ".stack",0

MOV SP, # stack ; Initialize the stack pointer
; Initialize the device for running in C28x mode.

C280BJ ; Select C28x object mode
C28ADDR ; Select C27x/C28x addressing
C28MAP ; Set blocks MO/M1 for C28x mode

CLRC PAGEO ; Always use stack addressing mode
MOVW DP,#0 ; Initialize DP to point to the low 64 K
CLRC OWM
; Set PM shift of 0
SPM 0
; Decide which boot mode to use
LCR _SelectBootMode

; Cleanup and exit. At this point the EntryAddr
; 1s located in the ACC register
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BF _ExitBoot,UNC

;This module cleans up after the boot loader

; 1) Make sure the stack is deallocated.

SP = 0x400 after exiting the boot
loader

; 2) Push 0 onto the stack so RPC will be

0 after using LRETR to jump to the
entry point

; 2) Load RPC with the entry point

; 3) Clear all XARn registers

; 4) Clear ACC, P and XT registers

; 5) LRETR - this will also clear the RPC

register since 0 was on the stack

_ExitBoot:

Clear the bottom of the stack. This will end up
in RPC when you are finished

MOV *SP++,#0

MOV *SP++,#0

Load RPC with the entry point as determined
by the boot mode. This address will be returned
in the ACC register.

PUSH ACC

POP RPC

Put registers back in their reset state.

Clear all the XARn, ACC, XT, and P and DP
registers

NOTE: Leave the device in C28x operating mode
(OBJMODE = 1, AMODE = 0)

MOVL XT,ACC

MOVZ  ARO,AL

MOVZ AR1,AL

MOVZ AR2,AL

MOVZ AR3,AL

MOVZ  AR4,AL

MOVZ AR5,AL

MOVZ AR6,AL

MOVZ AR7,AL

MOVW DP, #0

Restore STO and ST1. Note OBJMODE is

the only bit not restored to its reset state.
OBJMODE 1is left set for C28x object operating
mode.

STO = 0x0000 ST1 = Ox0AOB

52
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; 15:10 OVC =0 15:13 ARP = 0
; 9: 7 PM =0 12 XF=0
; 6 V=0 11 MOMIMAP =1
; 5 N=0 10 reserved
; 4 7=0 9 OBJMODE = 1
; 3 C=0 8 AMODE = 0
; 2 TC=0 7 IDLESTAT = 0
; 10W=0 6 EALLOW =0
; 0 SXM =0 5 LOOP = 0
; 4 SPA =0
; 3 VMAP = 1
; 2 PAGEO = 0
; 1 DBGM = 1

0 INTM = 1

MOV *SP++,#0
MOV *SP++,#0x0A0B
POP ST1
POP STO
;  Jump to the EntryAddr as defined by the
;  boot mode selected and continue execution
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// T1 File $Revision: /main/2 $

// Checkin $Date: January 10, 2005 14:39:40 $

R R T R e T R R R R R
//

// FILE: SelectMode_Boot.c

//

// TITLE:  280x Boot Mode selection routines

//

// Functions:

//

// Uint32 SelectBootMode(void)

// inline void SelectMode GPOISelect(void)

//

// Notes:

//
e
// $T1 Release:$

// $Release Date:$
e
#include ""DSP280x_Device.h"

#include "280x_Boot.h"

extern Uint32 SCI_Boot(void);

extern Uint32 SPI_Boot(void);

extern Uint32 Parallel_Boot(void);

extern Uint32 12C_Boot(void);

extern Uint32 CAN_Boot();

// GP1018 GP1029 GP1034
// SPICLKA SCITXDA

// SCITXB

//Flash 1 1 1
//5CI1 1 1 0
//SP1 1 0 1
//12C 1 0 0
//ECAN 0 1 1
//RAM 0 1 0
//0TP 0 0 1
//1/0 0 0 0

#define FLASH BOOT 7
#define SCI_BOOT 6
#define SP1_BOOT 5
#define 12C_BOOT 4
#define CAN_BOOT 3
#define RAM_BOOT 2
#define OTP_BOOT 1
#define PARALLEL_BOOT 0
Uint32 SelectBootMode()
{

Uint32 EntryAddr;

Uintl6 BootMode;

EALLOW;

// Set MUX for BOOT Select
GpioCtrlRegs.GPAMUX2.bit.GP1018
GpioCtrlRegs.GPAMUX2.bit.GP1029
GpioCtrlRegs.GPBMUX1.bit.GP1034
// Set DIR for BOOT Select
GpioCtrlRegs.GPADIR.bit.GPI018 = 0;
GpioCtrlRegs.GPADIR.bit.GP1029 = 0;
GpioCtrlRegs.GPBDIR.bit.GP1034 = 0;
EDIS;

0;
0;
0;

// Form BootMode from BOOT select pins

BootMode = GpioDataRegs.GPADAT.bit.GP1018 << 2;
BootMode |= GpioDataRegs.GPADAT.bit.GP1029 << 1;
BootMode |= GpioDataRegs.GPBDAT.bit.GP1034;

// Read the password locations - this will unlock the

54
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// CSM only if the passwords are erased. Otherwise it
// will not have an effect.

CsmPwl .PSWDO;

CsmPwl .PSWD1;

CsmPwl .PSWD2;

CsmPwl .PSWD3;

CsmPwl .PSWD4;

CsmPwl .PSWD5;

CsmPwl .PSWD6;

CsmPwl .PSWD7;

// First check for modes which do not require

// a boot loader (Flash/RAM/0TP)

if(BootMode == FLASH BOOT) return FLASH_ENTRY_POINT;
if(BootMode == RAM_BOOT)  return RAM_ENTRY_POINT;
if(BootMode == OTP_BOOT)  return OTP_ENTRY_POINT;

// Otherwise, disable the watchdog and check for the
// other boot modes that requre loaders
EALLOW;
SysCtrlRegs.WDCR = 0x0068;
EDIS;

if(BootMode == SCI_BOOT) EntryAddr = SCI_Boot();
else if(BootMode == SPI_BOOT) EntryAddr = SPI_Boot();
else if(BootMode == 12C_BOOT) EntryAddr = 12C_Boot();
else if(BootMode == CAN_BOOT) EntryAddr = CAN_Boot();
else if(BootMode == PARALLEL_BOOT) EntryAddr = Parallel_Boot();
else return FLASH ENTRY_POINT;
EALLOW;
SysCtrlRegs.WDCR = 0x0028; // Enable watchdog module
SysCtrlRegs.WDKEY = 0x55; // Clear the WD counter
SysCtriRegs.WDKEY = OxAA;
EDIS;

return EntryAddr;

}
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// T1 File $Revision: /main/2 $

// Checkin $Date: January 10, 2005 14:39:44 §

R R T R e T R R R R R
//

// FILE: SysCtrl_Boot.c

//

// TITLE:  F2810/12 Boot Rom System Control Routines

//

// Functions:

//

// void WatchDogDisable(void)

// void WatchDogEnable(void)

//

// Notes:

//
e
// $T1 Release:$

// $Release Date:$
e
#include ""DSP280x_Device.h"

Y
// This module disables the watchdog timer
M e e e o
void WatchDogDisable()
{
EALLOW;
SysCtrlRegs.WDCR = 0x0068; // Disable watchdog module
EDIS;
}
S~
// This module enables the watchdog timer.
Y
void WatchDogEnable()
{
EALLOW;
SysCtrlRegs.WDCR = 0x0028; // Enable watchdog module
SysCtrlRegs.WDKEY = 0x55; // Clear the WD counter
SysCtriRegs.WDKEY = OxAA;
EDIS;
}
Y74 =0) —
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// TI File $Revision: /main/2 $

// Checkin $Date: January 10, 2005 14:39:41 $

R R T R e T R R R R R
//

// FILE: Shared_Boot.c

//

// TITLE:  280x Boot loader shared functions

//

// Functions:

//

// void  CopyData(void)

// Uint32 GetlLongData(void)

// void ReadReservedFn(void)

//

R R T T e T R R T R R R
// $TI Release:$

// $Release Date:$

R R T T e T R R T R R R
#include "DSP280x_Device.h"

#include ""280x_Boot.h"

// GetWordData is a pointer to the function that interfaces to the peripheral.
// Each loader assigns this pointer to it"s particular GetWordData function.
uintl6fptr GetWordData;

// Function prototypes

Uint32 GetLongData();

void  CopyData(void);

void ReadReservedFn(void);

[ B R R i i

// void CopyData(void)

// This routine copies multiple blocks of data from the host
// to the specified RAM locations. There is no error

// checking on any of the destination addresses.

// That is it is assumed all addresses and block size

// values are correct.

//

// Multiple blocks of data are copied until a block

// size of 00 00 is encountered.

//

void CopyData()
{
struct HEADER {
Uintl6 BlockSize;
Uint32 DestAddr;
} BlockHeader;

Uintl6 wordData;
Uintl6 I;

// Get the size in words of the first block
BlockHeader .BlockSize = (*GetWordData)();

// While the block size is > 0 copy the data
// to the DestAddr. There is no error checking
// as it is assumed the DestAddr is a valid

// memory location

while(BlockHeader .BlockSize = (Uint16)0x0000)
{
BlockHeader .DestAddr = GetlLongData();
for(l = 1; I <= BlockHeader.BlockSize; 1++)
{
wordData = (*GetWordData)();
*(Uintl6 *)BlockHeader.DestAddr++ = wordData;
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}

// Get the size of the next block
BlockHeader.BlockSize = (*GetWordData)();
}
return;
}
[ [ R T R R
// Uint32 GetLongData(void)

// This routine fetches a 32-bit value from the peripheral
// input stream.

Uint32 GetLongData()

{
Uint32 longData;
// Fetch the upper ? of the 32-bit value
longData = ( (Uint32)(*GetWordData)() << 16);

// Fetch the lower ? of the 32-bit value
longData |= (Uint32)(*GetWordData)();
return longData;
}
IR R R T R R
// void Read_ReservedFn(void)

// This function reads 8 reserved words in the header.
// None of these reserved words are used by the

// this boot loader at this time, they may be used in
// future devices for enhancements. Loaders that use
// these words use their own read function.

YR et
void ReadReservedFn()
{
uintl6 1;
// Read and discard the 8 reserved words.
for(l = 1; I <= 8; I++)
GetWordData();
}
return;
}
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// T1 File $Revision: /main/3 $

// Checkin $Date: January 10, 2005 15:57:54 $
R R T R e T R R R R R
//

// FILE: SPI_Boot.c

//

// TITLE:  280x SPI Boot mode routines

//

// Functions:

//

// Uint32 SP1_Boot(void)

// inline void SPIA_Init(void)

// inline void SPIA Transmit(ul6 cmdData)

// inline void SPIA_ReservedFn(void);

// Uint32 SPIA_GetWordData(void)

//

// Notes:

//
e
// $T1 Release:$

// $Release Date:$
e
#include "DSP280x_Device.h"

#include "280x_Boot.h"

// Private functions

inline void SPIA_Init(void);

inline Uintl6 SPIA_Transmit(Uintl6 cmdData);

inline void SPIA_ReservedFn(void);

Uintl6 SPIA_GetWordData(void);

// External functions

extern void CopyData(void);

Uint32 GetLongData(void);

IR R R T R R
// Uint32 SPI_Boot(void)

// This module is the main SPI boot routine.
// 1t will load code via the SPI-A port.

//

// 1t will return a entry point address back
// to the ExitBoot routine.

Uint32 SPI1_Boot()

{
Uint32 EntryAddr;
// Assign GetWordData to the SPI-A version of the
// function. GetWordData is a pointer to a function.
GetWordData = SPIA_GetWordData;
// 1. Init SPI-A and set
// EEPROM chip enable - low
SPIA_Init();
// 2. Enable EEPROM and send EEPROM Read Command
SPIA_Transmit(0x0300);
// 3. Send Starting for the EEPROM address 16bit
// Sending 0x0000,0000 will work for address and data packets
SPIA_GetWordData();
// 4. Check for Ox08AA data header, else go to flash
iT(SPIA_GetWordData() != Ox08AA) return FLASH ENTRY_POINT;
// 5.Check for Clock speed change and reserved words
SPIA_ReservedFn();
// 6. Get point of entry address after load
EntryAddr = GetLongData();
// 7. Receive and copy one or more code sections to destination addresses
CopyData();
// 8. Disable EEPROM chip enable - high
// Chip enable - high
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GpioDataRegs.GPASET.bit.GP1019 = 1;

return EntryAddr;
}
[ B R R i i
// void SPIA_Init(void)

// Initialize the SPI-A port for communications
// with the host.

inline void SPIA_Init()

{
// Enable SPI-A clocks
EALLOW;
SysCtrlRegs.PCLKCRO.bit.SPIAENCLK = 1;
SysCtrlRegs.LOSPCP.all = 0x0002;
// Enable FIFO reset bit only
SpiaRegs.-SPIFFTX.al 1=0x8000;
// 8-bit character
SpiaRegs.-SPICCR.all = 0x0007;
// Use internal SPICLK master mode and Talk mode
SpiaRegs.-SPICTL.all = 0x000E;
// Use the slowest baud rate
SpiaRegs-SPIBRR = 0x007f;
// Relinquish SPI-A from reset
SpiaRegs.-SPICCR.all = 0x0087;
// Enable SPISIMO/SPISOMI/SPICLK pins
// Enable pull-ups on SPISIMO/SPISOMI/SPICLK/SPISTE pins
// GpioCtrlRegs.GPAPUD.bit.GP1016 = 0;
// GpioCtrlRegs.GPAPUD.bit.GP1017 = 0;
// GpioCtrlRegs.GPAPUD.bit.GP1018 = 0;
// GpioCtrlRegs.GPAPUD.bit.GP1019 = 0;
GpioCtrlIRegs.GPAPUD.all &= OXFFFOFFFF;
// GpioCtrlRegs.GPAMUX2.bit.GP1016 = 1;
// GpioCtrlRegs.GPAMUX2.bit.GP1017 = 1;
// GpioCtrlRegs.GPAMUX2.bit.GP1018 = 1;
GpioCtrlIRegs.GPAMUX2.all |= 0x00000015;
// SPI-A pins are asynch
// GpioCtrlRegs.GPAQSEL2.bit.GP1016 = 3;
// GpioCtrlRegs.GPAQSEL2.bit.GP1017 = 3;
// GpioCtrlRegs.GPAQSEL2.bit.GPI1018 = 3;
GpioCtrlIRegs.GPAQSEL2.all |= 0x0000003F;
// 10PORT as output pin instead of SPISTE
GpioCtrlIRegs.GPAMUX2.bit.GP1019 = 0;
GpioCtrIRegs.GPADIR.bit.GP1019 = 1;
// Chip enable - low
GpioDataRegs.GPACLEAR.bit.GPI019 = 1;
EDIS;
return;

}
1 [HHHHHHHHHHHH

// Uint16 SPIA_Transmit(Uintl6 cmdData)

M e o
// Send a byte/words through SPI transmit channel
S~
inline Uintl6 SPIA Transmit(Uintl6 cmdData)
{
Uintl6 recvData;
// Send Read command/dummy word to EEPROM to fetch a byte
SpiaRegs.SPITXBUF = cmdData;
while( (SpiaRegs.SPISTS.bit.INT_FLAG) 1=1);
// Clear SPIINT flag and capture received byte
recvData = SpiaRegs.SPIRXBUF;
return recvData;
}
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[ B A T
// void SPIA_ReservedFn(void)

// This function reads 8 reserved words in the header.
// The first word has parameters for LOSPCP

// and SPIBRR register OxMSB:LSB, LSB = is a three

// bit field for LOSPCP change MSB = is a 6bit field
// for SPIBRR register update

//

// If either byte is the default value of the register
// then no speed change occurs. The default values
// are LOSPCP = 0x02 and SPIBRR = Ox7F

// The remaining reserved words are read and discarded
// and then returns to the main routine.

inline void SPIA_ReservedFn()
{

Uintl6 speedData;

Uintl6 I;

// update LOSPCP register

speedData = SPIA Transmit((Uint16)0x0000);
EALLOW;

SysCtrlRegs.LOSPCP.all = speedData;

EDIS;

asm("  RPT #OXOF ||NOP™);

// update SPIBRR register

speedData = SPIA_Transmit((Uint16)0x0000);
SpiaRegs.SPIBRR = speedData;

asm(*' RPT #0xOF ||NOP™);

// Read and discard the next 7 reserved words.
for(l = 1; 1 <=7; 1+4)

{

}

return;

SPIA_GetWordData();

}
[ [ AR R

// Uintl6 SPIA_GetWordData(void)

// This routine fetches two bytes from the SPI-A
// port and puts them together to form a single

// 16-bit value. It is assumed that the host is
// sending the data in the form MSB:LSB.

Uintl6 SPIA_GetWordData()
{
Uintl6 wordData;
// Fetch the LSB
wordData = SPIA_Transmit(0x0000);
// Fetch the MSB
wordData |= (SPIA_Transmit(0x0000) << 8);
return wordData;
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// T1 File $Revision: /main/3 $

// Checkin $Date: January 10, 2005 15:06:37 $

[ [
//

// FILE: SCI_Boot.c

//

// TITLE:  280x SCI Boot mode routines

//

// Functions:

//

// Uint32 SCI_Boot(void)

// inline void SCIA_Init(void)

// inline void SCIA_AutobaudLock(void)

// Uint32 SCIA_GetWordData(void)

//

// Notes:

//

[ [
// $T1 Release:$

// $Release Date:$

[ [
#include "DSP280x_Device.h"

#include ""280x_Boot.h"

// Private functions

inline void SCIA_Init(void);

inline void SCIA_AutobaudLock(void);

Uintl6 SCIA_GetWordData(void);

// External functions

extern void CopyData(void);

Uint32 GetLongData(void);

extern void ReadReservedFn(void);

[ [ T
// Uint32 SCI_Boot(void)

// This module is the main SCI boot routine.
// 1t will load code via the SCI-A port.

//

// 1t will return a entry point address back
// to the InitBoot routine which in turn calls
// the ExitBoot routine.

Uint32 SCI_Boot()
{
Uint32 EntryAddr;
// Assign GetWordData to the SCI-A version of the
// function. GetWordData is a pointer to a function.
GetWordData = SCIA_GetWordData;
SCIA_Init();
SCIA_AutobaudLock();
// 1T the KeyValue was invalid, abort the load
// and return the flash entry point.
if (SCIA_GetWordData() !'= 0x08AA) return FLASH_ENTRY_POINT;
ReadReservedFn();
EntryAddr = GetLongData();
CopyData();
return EntryAddr;

}
[ [
// void SCIA_Init(void)

// Initialize the SCI-A port for communications
// with the host.

inline void SCIA_Init()
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// Enable the SCI-A clocks

EALLOW;
SysCtrlRegs.PCLKCRO.bit.SCIAENCLK=1;
SysCtrlRegs.LOSPCP.all = 0x0002;
SciaRegs.SCIFFTX.al 1=0x8000;

// 1 stop bit, No parity, 8-bit character
// No loopback

SciaRegs-SCICCR.all = 0x0007;

// Enable TX, RX, Use internal SCICLK
SciaRegs.SCICTL1.all = 0x0003;

// Disable RxErr, Sleep, TX Wake,

// Disable Rx Interrupt, Tx Interrupt
SciaRegs.SCICTL2.all = 0x0000;

// Relinquish SCI-A from reset
SciaRegs.SCICTL1.all = 0x0023;

// Enable pull-ups on SCI-A pins

// GpioCtrlRegs.GPAPUD._bit.GP1028 = 0;
// GpioCtrlRegs.GPAPUD.bit.GP1029 = 0;
GpioCtrIRegs.GPAPUD.all &= OXCFFFFFFF;
// Enable the SCI-A pins

// GpioCtrlRegs.GPAMUX2.bit.GP1028 = 1;
// GpioCtrlRegs.GPAMUX2.bit.GP1029 = 1;
GpioCtrlIRegs.GPAMUX2.all |= 0x05000000;
// Input qual for SCI-A RX is asynch
GpioCtrlIRegs.GPAQSEL2.bit.GP1028 = 3;
EDIS;

return;

}
1 [HHHHHHHHHHHHHH

// void SCIA_AutobaudLock(void)

// Perform autobaud lock with the host.

// Note that if autobaud never occurs

// the program will hang in this routine as there
// is no timeout mechanism included.

inline void SCIA_AutobaudLock()

{
Uintl6 byteData;
// Must prime baud register with >= 1
SciaRegs.SCILBAUD = 1;
// Prepare for autobaud detection
// Set the CDC bit to enable autobaud detection
// and clear the ABD bit
SciaRegs.SCIFFCT.bit.CDC = 1;
SciaRegs.SCIFFCT.bit.ABDCLR = 1;
// Wait until you correctly read an
// "A" or "a" and lock
while(SciaRegs.-SCIFFCT.bit.ABD 1= 1) {}
// After autobaud lock, clear the CDC bit
SciaRegs.SCIFFCT.bit.CDC = 0;
while(SciaRegs.SCIRXST.bit.RXRDY != 1) { }
byteData = SciaRegs.SCIRXBUF.bit.RXDT;
SciaRegs.SCITXBUF = byteData;
return;

}
L[
// Uintl6 SCIA_GetWordData(void)

// This routine fetches two bytes from the SCI-A

// port and puts them together to form a single

// 16-bit value. It is assumed that the host is

// sending the data in the order LSB followed by MSB.
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Uintl6 SCIA GetWordData()

Uintl6 wordData;
Uintl6 byteData;

wordData = 0x0000;
byteData = 0x0000;

// Fetch the LSB and verify back to the host
while(SciaRegs.SCIRXST.bit.RXRDY 1= 1) { }
wordData = (Uintl6)SciaRegs.SCIRXBUF.bit.RXDT;
SciaRegs-SCITXBUF = wordData;

// Fetch the MSB and verify back to the host
while(SciaRegs.SCIRXST.bit.RXRDY 1= 1) { }
byteData = (Uintl6)SciaRegs.SCIRXBUF.bit_RXDT;
SciaRegs.SCITXBUF = byteData;

// form the wordData from the MSB:LSB
wordData |= (byteData << 8);
return wordData;

64

Bootloader fCigffit

ZHCU005—2004 4= 11 A —1{& T 2005 4F 8 H



{'f TEXAS
INSTRUMENTS

www.ti.com

Bootloader {15414

// T1 File $Revision: /main/2 $
// Checkin $Date: January 10, 2005 14:39:37 $
[ [

//

// FILE: Parallel_Boot.c

//

// TITLE:  280x Parallel Port 1/0 boot routines
//

// Functions:

//

// Uint32 Parallel_Boot(void)

// inline void Parallel_GPl0Select(void)
// inline Uintl16 Parallel_CheckKeyVval(void)
// Uintl6 Parallel_GetWordData_8bit()

// Uintl6 Parallel_GetWordData_16bit()

// void Parallel_WaitHostRdy(void)

// void Parallel_HostHandshake(void)

// Notes:

//

[ (R R R R R R R R
// $TI Release:$

// $Release Date:$

[ (R R R R R R R
#include "DSP280x_Device.h"

#include "280x_Boot.h"

// Private function definitions

inline void Parallel_GPI0Select(void);

inline Uintl6 Parallel_CheckKeyVval(void);

Uintl6 Parallel_GetWordData_8bit(void);

Uintl6 Parallel_GetWordData_l6bit(void);

void Parallel_WaitHostRdy(void);

void Parallel_HostHandshake(void);

// External function definitions

extern void CopyData(void);

extern Uint32 GetlLongData(void);

extern void ReadReservedFn(void);

#define HOST_CTRL GP1027 // GP1027 is the host control signal
#define DSP_CTRL GP1026 // GP1026 is the DSP"s control signal
#define HOST_DATA_NOT RDY GpioDataRegs.GPADAT.bit.HOST CTRL!=0

#define WAIT_HOST_ACK GpioDataRegs.GPADAT .bit.HOST_CTRL!=1

// Set (DSP_ACK) or Clear (DSP_RDY) GPIO 17

#define DSP_ACK GpioDataRegs.GPASET.bit.DSP_CTRL = 1;

#define DSP_RDY GpioDataRegs.GPACLEAR.bit.DSP_CTRL = 1;
#define DATA GpioDataRegs.GPADAT .all

IR R R R R R T
// Uint32 Parallel_Boot(void)

// This module is the main Parallel boot routine.
// 1t will load code via GP 1/0 port B.

//

// This boot mode accepts 8-bit or 16-bit data.

// 8-bit data is expected to be the order LSB

// followed by MSB.

//

// This function returns a entry point address back
// to the InitBoot routine which in turn calls

// the ExitBoot routine.

Uint32 Parallel_Boot()
{
Uint32 EntryAddr;
// Setup for Parallel boot
Parallel_GPl0Select();
// Check for the key value. Based on this the data will
// be read as 8-bit or 16-bit values.
if (Parallel_CheckKeyval() == ERROR) return FLASH_ENTRY_POINT;

ZHCU005—2004 4 11 A —1& 1T 2005 4= 8 A Bootloader CigHfi 65



Bootloader {5417

” TEXAS
INSTRUMENTS

www.ti.com

// Read and discard the reserved words
ReadReservedFn();

// Get the entry point address
EntryAddr = GetLongData();

// Load the data

CopyData();

return EntryAddr;
}
[ B A T
// void Parallel _GPI0Select(void)

// Enable 1/0 pins for input GP10 15:0. Also
// enable the control pins for HOST_CTRL and
// DSP_CTRL.

inline void Parallel_GP10Select()

{
EALLOW;
// Enable pull-ups for GPIO Port A 15:0
// GP10 Port 15:0 are all 1/0 pins
// and DSP_CTRL/HOST_CTRL
// GpioCtrlRegs.GPAPUD.bit.GP1015
// GpioCtrlRegs.GPAPUD._bit.GP1014
// GpioCtrlRegs.GPAPUD.bit.GP1013
// GpioCtrlRegs.GPAPUD.bit.GP1012
// GpioCtrlRegs.GPAPUD.bit.GP1011
// GpioCtrlRegs.GPAPUD.bit.GP1010
// GpioCtrlRegs.GPAPUD.bit.GPI09 =
// GpioCtrlRegs.GPAPUD._bit.GP108 =
// GpioCtrlRegs.GPAPUD.bit.GP107 =
// GpioCtrlRegs.GPAPUD.bit.GP106 =
// GpioCtrlRegs.GPAPUD._bit.GPI05 =
// GpioCtrlRegs.GPAPUD.bit.GP104 =
// GpioCtrlRegs.GPAPUD.bit.GP103 =
// GpioCtrlRegs.GPAPUD._bit.GP102 =
// GpioCtrlRegs.GPAPUD.bit.GPI01 =
// GpioCtrlRegs.GPAPUD.bit.GPI00 =
// GpioCtrlRegs.GPAPUD.bit.DSP_CTRL = 0;
// GpioCtrlRegs.GPAPUD.bit_HOST_CTRL = 0;
GpioCtrlIRegs.GPAPUD.all &= OxF3FF0000;
// 0 = 1/0 pin 1 = Peripheral pin
GpioCtrlIRegs.GPAMUX1.all = 0x0000;
GpioCtrlIRegs.GPAMUX2.bit.DSP_CTRL = 0;
GpioCtrlIRegs.GPAMUX2.bit_HOST_CTRL = 0;

O O O O oo

[=NelelolNeNoNo oo

// HOST_CTRL is an input control
// from the Host
// to the DSP Ack/Rdy
// DSP_CTRL is an output from the DSP Ack/Rdy
// 0 = input 1 = output
GpioCtrlIRegs.GPADIR.bit.DSP_CTRL = 1;
GpioCtrlIRegs.GPADIR.bit_HOST_CTRL = 0;
EDIS;
}
[ [ R T R R
// void Parallel_CheckKeyVal (void)

// Determine if the data you are loading is in
// 8-bit or 16-bit format.

// 1T neither, return an error.

//

// Note that if the host never responds then
// the code will be stuck here. That is there
// is no timeout mechanism.
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inline Uintl6 Parallel_Checkkeyval()

{
Uintl6 wordData;

// Fetch a word from the parallel port and compare
// it to the defined 16-bit header format, if not check
// for a 8-bit header format.

wordData = Parallel_GetWordData_16bit();

if(wordData == SIXTEEN_BIT_HEADER)

{

// Assign GetWordData to the parallel 16bit version of the

// function. GetWordData is a pointer to a function.
GetWordData = Parallel_GetWordData_16bit;
return SIXTEEN_BIT;

}

// 1T not 16-bit mode, check for 8-bit mode

// Call Parallel_GetWordData with 16-bit mode

// so you only fetch the MSB of the KeyValue and not

// two bytes. You will ignore the upper 8-bits and combine

// the result with the previous byte to form the

// header KeyValue.

wordData = wordData & OXOOFF;
wordData |= Parallel_GetWordData_16bit() << 8;
if(wordData == EIGHT_BIT_HEADER)
{
// Assign GetWordData to the parallel 8bit version of the
// function. GetWordData is a pointer to a function.
GetWordData = Parallel_GetWordData_8bit;
return EIGHT _BIT;
}
// Didn"t find a 16-bit or an 8-bit KeyVal header so return an error.
else return ERROR;
}
[ R R R HHE
// Uint16 Parallel_GetWordData_16bit()
// Uintl6 Parallel_GetWordData_8bit()

// This routine fetches a 16-bit word from the

// GP 1/0 port. The 16bit function is used if the

// input 16-bits and the function fetches a

// single word and returns it to the host.

//

// The _8bit function is used if the input stream is
// an 8-bit input stream and the upper 8-bits of the
// GP 1/0 port are ignored. In the 8-bit case the

// first fetches the LSB and then the MSB from the

// GPI10 port. These two bytes are then put together to
// form a single 16-bit word that is then passed back
// to the host. Note that in this case, the input stream
// from the host is in the order LSB followed by MSB

Uintl6 Parallel_GetWordData_8bit()
{
Uintl6 wordData;
// Get LSB.
Parallel_WaitHostRdy();
wordData = DATA;
Parallel_HostHandshake();
// Fetch the MSB.

wordData = wordData & OXOOFF;
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Parallel_WaitHostRdy();
wordData |= (DATA << 8);
Parallel_HostHandshake();
return wordData;
}
Uintl6 Parallel_GetWordData_16bit()

{
Uintl6 wordData;

// Get a word of data. If you are in
// 16-bit mode then you are done.

Parallel_WaitHostRdy();

wordData = DATA;

Parallel_HostHandshake();

return wordData;
}
IR R R T R R
// void Parallel_WaitHostRdy(void)

// This routine tells the host that the DSP is ready to
// receive data. The DSP then waits for the host to
// signal that data is ready on the GP 1/0 port.e

void Parallel_WaitHostRdy()
{
DSP_RDY;
while(HOST_DATA_NOT_RDY) { }
}
IR R R T R R
// void Parallel_HostHandshake(void)

// This routine tells the host that the DSP has received
// the data. The DSP then waits for the host to acknowledge
// the receipt before continuing.

void Parallel_HostHandshake()
{
DSP_ACK;
while(WAIT_HOST_ACK) { }
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// T1 File $Revision: /main/4 $

// Checkin $Date: January 10, 2005 15:57:47 $
[ [
//

// FILE: 12C_Boot.c

//

// TITLE:  280x 12C Boot mode routines

//

// Functions:

//

// Uint32 12C_Boot(void)

// inline void 12C_Init(void)

// inline Uintl6 12C_CheckKeyVal(void)

// inline void 12C_ReservedFn(void)

// Uintl6 12C_GetWord(void)

//
// Notes:
// The 12C code contained here is specifically streamlined for the F280x

// bootloader. It can be used to load code via the 12C port into the
// 280x RAM and jump to an entry point within that code.

//

// Features/Limitations:

// - The 12C boot loader code is written to communicate with an EEPROM

// device at address 0x50. The EEPROM must adhere to conventional 12C
// EEPROM protocol (see the boot rom documentation) with a 16-bit

// base address architecture (as opposed to 8-bits). The base address
// of the code should be contained at address 0x0000 in the EEPROM.

// - The input frequency to the F280x device must be between 14Mhz and

// 24Mhz, creating a 7Mhz to 12Mhz system clock. This is due to a

// requirement that the 12C clock be between 7Mhz and 12Mhz to meet all
// of the 12C specification timing requirements. The 12CPSC default value
// is hardcoded to 0 so that the 12C clock will not be divided down from
// the system clock. The 12CPSC value can be modified after receiving
// the first few bytes from the EEPROM (see the boot rom documentation),
// but it is advisable not to, as this can cause the 12C to operate out
// of specification with a system clock between 7Mhz and 12Mhz.

// - The bit period prescalers (12CCLKH and 12CCLKL) are configured to

// run the 12C at 50% duty cycle at 100kHz bit rate (standard 12C mode)
// when the system clock is 12Mhz. These registers can be modified after
// receiving the first few bytes from the EEPROM (see the boot rom

// documentation). This allows the communication to be increased up to
// a 400kHz bit rate (fast 12C mode) during the remaining data reads.

// - Arbitration, bus busy, and slave signals are not checked. Therefore,
// no other master is allowed to control the bus during this

// initialization phase. If the application requires another master

// during 12C boot mode, that master must be configured to hold off

// sending any 12C messages until the F280x application software

// signals that it is past the bootloader portion of initialization.

// - The non-acknowledgement bit is only checked during the first message
// sent to initialize the EEPROM base address. This ensures that an

// EEPROM is present at address 0x50 before continuing on. If an EEPROM
// is not present, code will jump to the Flash entry point. The

// non-acknowledgement bit is not checked during the address phase of
// the data read messages (12C_GetWord). If a non-acknowledge is

// received during the data read messages, the 12C bus will hang.

//

[ [
// $T1 Release:$

// $Release Date:$

[ [
#include "DSP280x_Device.h" // DSP280x Headerfile Include File

#include "280x_Boot.h"

// Private functions

inline void 12C_Init(void);

inline Uintl6 12C_CheckKeyVal(void);

inline void 12C_ReservedFn(void);
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Uintl6 12C_GetWord(void);
// External functions
extern void CopyData(void);
extern Uint32 GetlLongData(void);
[ [ R T R R
// Uint32 12C_Boot(void)

// This module is the main 12C boot routine.
// 1t will load code via the 12C-A port.

//

// 1t will return an entry point address back
// to the ExitBoot routine.

Uint32 12C_Boot(void)
{
Uint32 EntryAddr;
// Assign GetWordData to the 12C-A version of the
// function. GetWordData is a pointer to a function.
GetWordData = 12C_GetWord;
// Init 12C pins, clock, and registers
12C_Init();

// Check for Ox08AA data header, else go to flash
it (12C_CheckkKeyval() == ERROR) { return FLASH_ENTRY_POINT; }

// Check for clock and prescaler speed changes and reserved words
12C_ReservedFn();

// Get point of entry address after load
EntryAddr = GetLongData();

// Receive and copy one or more code sections to destination addresses
CopyData();
return EntryAddr;

}

[ [ AR R

// void 12C_Init(void)

// Initialize the 12C-A port for communications
// with the host.

L~
inline void 12C_Init(void)
{
// Configure 12C pins and turn on 12C clock
EALLOW;
GpioCtrIRegs.GPBMUX1.bit.GP1032 = 1; // Configure as SDA pin
GpioCtrlRegs.GPBMUX1.bit.GPI033 = 1; // Configure as SCL pin

GpioCtrlRegs.GPBPUD.bit.GP1032 = 0; // Turn SDA pullup on
GpioCtrlRegs.GPBPUD.bit.GP1033 = 0; // Turn SCL pullup on
GpioCtrlRegs.GPBQSELL.bit.GPI032 = 3; // Asynch
GpioCtrlRegs.GPBQSEL1.bit.GP1033 = 3; // Asynch
SysCtriRegs.PCLKCRO.bit. I2CAENCLK = 1; // Turn 12C module clock on
EDIS;

// Initialize 12C in master transmitter mode

12caRegs. 12CSAR = 0x0050; // Slave address - EEPROM control code
12caRegs. 12CPSC.all = 0x0; // 12C clock should be between 7Mhz-12Mhz
12caRegs. 12CCLKL = 0x0035; // Prescalers set for 100kHz bit rate
12caRegs. 12CCLKH = 0x0035; // at a 12Mhz 12C clock

12caRegs. 12CMDR.all = 0x0620; // Master transmitter

// Take 12C out of reset

// Stop when suspended
0x6000; // Enable FIFO mode and TXFIFO
0x2000; // Enable RXFIFO

12caRegs. 12CFFTX.all
12caRegs. 12CFFRX.all
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return;
}
IR R R T R R
// Uint16 12C_CheckKeyVal (void)

// This routine sets up the starting address in the
// EEPROM by writing two bytes (0x0000) via the

// 12C-A port to slave address 0x50. Without

// sending a stop bit, the communication is then

// restarted and two bytes are read from the EEPROM.
// 1T these two bytes read do not equal O0x08AA

// (little endian), an error is returned.

inline Uintl6 12C_CheckKeyVal (void)

{
// To read a word from the EEPROM, an address must be given first in
// master transmitter mode. Then a restart is performed and data can
// be read back in master receiver mode.

12caRegs. 12CCNT = 0x02; // Setup how many bytes to send
12caRegs. 12CDXR = 0x00; // Configure fifo data for byte
12caRegs. 12CDXR = 0x00; //  address of 0x0000

12caRegs. 12CMDR.all = 0x2620; // Send data to setup EEPROM address
while (l12caRegs.12CSTR.bit.ARDY == 0) // Wait until communication

{ //  complete and registers ready
}

if (12caRegs.12CSTR.bit.NACK == 1) // Set stop bit & return error if
{ // NACK received

12caRegs. 12CMDR.bit.STP = 1;
return ERROR;

// Check to make sure key value received is correct
if (12C_GetWord() != 0x08AA) {return ERROR;}

return NO_ERROR;
}
[ B A T
// void 12C_ReservedFn(void)

// This function reads 8 reserved words in the header.

//  1st word - parameters for 12CPSC register

//  2nd word - parameters for 12CCLKH register

//  3rd word - parameters for 12CCLKL register

//

// The remaining reserved words are read and discarded

// and then program execution returns to the main routine.

inline void 12C_ReservedFn(void)
{

Uintl6 I12CPrescaler;

Uintl6 I12cClkHData;

Uintl6 l12cClkLData;

Uintl6 I;

// Get 12CPSC, 12CCLKH, and 12CCLKL values
12CPrescaler = 12C_GetWord();

12cClkHData = 12C_GetWord();

12cClkLData = 12C_GetWord();

// Store 12C clock prescalers

12caRegs. 12CMDR.bit.IRS = 0;

12caRegs. 12CCLKL = 12cClkLData;

12caRegs. 12CCLKH = 12cClkHData;

12caRegs. 12CPSC.all = I12CPrescaler;
12caRegs. 12CMDR.bit.IRS = 1;

// Read and discard the next 5 reserved words
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for (1=1; 1<=5; I++)
¢ 12cClkHData = 12C_GetWord();
}
return;

}
I [

// Uintl6 12C_GetWord(void)

// This routine fetches two bytes from the 12C-A
// port and puts them together little endian style
// to form a single 16-bit value.

Mo e o

Uintl6 12C_GetWord(void)

{
Uintl6 LowByte;
12caRegs. 12CCNT = 2; // Setup how many bytes to expect
12caRegs. 12CMDR.all = 0x2C20; // Send start as master receiver

// Wait until communication done
while (l12caRegs.12CMDR.bit.STP == 1) {}

// Combine two bytes to one word & return
LowByte = l2caRegs.12CDRR;
return (LowByte | (l12caRegs.12CDRR<<8));

}

1/

// No more.

/7

72

Bootloader fCigffit

ZHCU005—2004 4= 11 A —1{& T 2005 4F 8 H



{'f TEXAS
INSTRUMENTS

www.ti.com

Bootloader {15414

1/
//

Tl File $Revision: /main/7 $
Checkin $Date: January 20, 2005 10:05:26 $

| L

1/
//
//
1/
//
//
1/
//
//
1/
//
//
1/
//
//
1/
//
//

FILE: CAN_Boot.c
TITLE:  280x CAN Boot mode routines
Functions:

Uint32 CAN_Boot(void)
void CAN_Init(void)
Uint32 CAN_GetWordData(void)

Notes:

BRP = 2, Bit time = 10. This would yield the following bit rates with the
default PLL setting:

XCLKIN = 40 MHz SYSCLKOUT = 20 MHz Bit rate = 1 Mbits/s
XCLKIN = 20 MHz SYSCLKOUT = 10 MHz Bit rate = 500 kbits/s
XCLKIN = 10 MHz SYSCLKOUT 5 MHz Bit rate = 250 kbits/s

XCLKIN = 5 MHz SYSCLKOUT = 2.5MHz Bit rate = 125 kbits/s

[ [ R A AR

//
//

$T1 Release:$
$Release Date:$

[ [ R A AR
#include ""DSP280x_Device.h"
#include "280x_Boot.h"

1/

Private functions

void CAN_Init(void);
Uintl6 CAN_GetWordData(void);

1/

External functions

extern void CopyData(void);

extern Uint32 GetlLongData(void);

extern void ReadReservedFn(void);

[ [ R T R R

//

//
//
1/
//
//
1/

Uint32 CAN_Boot(void)
This module is the main CAN boot routine.
It will load code via the CAN-A port.

It will return a entry point address back
to the InitBoot routine which in turn calls
the ExitBoot routine.

Uint32 CAN_Boot()

{

Uint32 EntryAddr;

// 1T the missing clock detect bit is set, just
// loop here.

iT(SysCtrlRegs.PLLSTS.bit.MCLKSTS == 1)

{

}
// Assign GetWordData to the CAN-A version of the

// function. GetWordData is a pointer to a function.
GetWordData = CAN_GetWordData;
CAN_Init(Q);

for(;;);

// If the KeyValue was invalid, abort the load

// and return the flash entry point.

if (CAN_GetWordData() '= Ox08AA) return FLASH_ENTRY_POINT;
ReadReservedFn();

EntryAddr = GetLongData();

CopyData();
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return EntryAddr;

}
1 [HHHHHHHHHHHH

// void CAN_Init(void)

// Initialize the CAN-A port for communications
// with the host.

void CAN_Init()

{

/* Create a shadow register structure for the CAN control registers. This is
needed, since, only 32-bit access is allowed to these registers. 16-bit access
to these registers could potentially corrupt the register contents. This is
especially true while writing to a bit (or group of bits) among bits 16 - 31 */

struct ECAN_REGS ECanaShadow;
EALLOW;

/* Enable CAN clock */
SysCtriRegs.PCLKCRO.bit.ECANAENCLK=1;

/* Configure eCAN-A pins using GPI0 regs*/
GpioCtriRegs.GPAMUX2.bit.GP1030 = 1; // GP1030 is CANRXA
GpioCtrlRegs.GPAMUX2.bit.GPI031 = 1; // GPI031 is CANTXA

/* Configure eCAN RX and TX pins for eCAN transmissions using eCAN regs*/
ECanaRegs-CANTIOC.bit.TXFUNC = 1;
ECanaRegs.CANRIOC.bit.RXFUNC = 1;

/* Enable internal pullups for the CAN pins */
GpioCtrlIRegs.GPAPUD.bit.GP1030 = 0;
GpioCtrlRegs.GPAPUD.bit.GP1031 = 0;

/* Asynch Qual */
GpioCtriRegs.GPAQSEL2.bit.GP1030 = 3;

/* Initialize all bits of "Master Control Field" to zero */

// Some bits of MSGCTRL register come up in an unknown state. For proper operation,

// all bits (including reserved bits) of MSGCTRL must be initialized to zero
ECanaMboxes.MBOX1.MSGCTRL.all = 0x00000000;

// RMPn, GIFn bits are all zero upon reset and are cleared again

// as a matter of precaution.

/* Clear all RMPn bits */

ECanaRegs.CANRMP.all = OXFFFFFFFF;
/* Clear all interrupt flag bits */

ECanaRegs.CANGIFO.all = OxFFFFFFFF;
ECanaRegs.CANGIF1.all = OxFFFFFFFF;

/* Configure bit timing parameters for eCANA*/
ECanaShadow.CANMC.all = ECanaRegs.CANMC.all;
ECanaShadow.CANMC.bit.CCR = 1 ; // Set CCR =1
ECanaRegs.CANMC.all = ECanaShadow.CANMC.all;
while(ECanaRegs.CANES.bit.CCE 1= 1 ) {} // Wait for CCE bit to be set..
ECanaShadow.CANBTC.all = 0;
ECanaShadow.CANBTC.bit.BRPREG = 1;
ECanaShadow.CANBTC.bit.TSEG2REG = 2;
ECanaShadow.CANBTC.bit.TSEGIREG = 5;
ECanaShadow.CANBTC.bit.SAM = 1;
ECanaRegs.CANBTC.all = ECanaShadow.CANBTC.all;
ECanaShadow.CANMC.all = ECanaRegs.CANMC.all;
ECanaShadow.CANMC.bit.CCR = 0 ; // Set CCR = 0
ECanaRegs.CANMC.all = ECanaShadow.CANMC.all;
while(ECanaRegs.CANES_bit.CCE == 10 ) {} // Wait for CCE bit to be cleared..

74 Bootloader 1Lt ZHCU005—2004 4= 11 A —1{& T 2005 4F 8 H



{'f TEXAS
INSTRUMENTS

www.ti.com

Bootloader {15414

/* Disable all Mailboxes */
ECanaRegs.CANME.all = 0; // Required before writing the MSGIDs

/* Assign MSGID to MBOX1 */
ECanaMboxes.MBOX1.MSGID.all = 0x00040000;

/* Configure MBOX1 to be a receive MBOX */
ECanaRegs.CANMD.all = 0x0002;

/* Enable MBOX1 */
ECanaRegs.CANME.all = 0x0002;
EDIS;

return;
}
[ [
// Uintl6 CAN_GetWordData(void)

// This routine fetches two bytes from the CAN-A

// port and puts them together to form a single

// 16-bit value. It is assumed that the host is

// sending the data in the order LSB followed by MSB.

Uintl6 CAN_GetWordData()

{
Uintl6 wordData;

Uintl6 byteData;

wordData = 0x0000;
byteData = 0x0000;

// Fetch the LSB
while(ECanaRegs.CANRMP.all == 0) { }
wordData = (Uintl6) ECanaMboxes.MBOX1.MDL.byte.BYTEO; // LS byte

// Fetch the MSB
byteData = (Uintl6)ECanaMboxes.MBOX1.MDL._byte.BYTEL; // NS byte

// form the wordData from the MSB:LSB
wordData |= (byteData << 8);
/* Clear all RMPn bits */

ECanaRegs.CANRMP.all = OXFFFFFFFF;

return wordData;
}
/*
Data frames with a Standard MSGID of Ox1 should be transmitted to the ECAN-A bootloader.
This data will be received in Mailboxl, whose MSGID is Ox1. No message filtering is employed.
Transmit only 2 bytes at a time, LSB first and MSB next. For example, to transmit
the word Ox08AA to the 280x, transmit AA first, followed by 08. Following is the
order in which data should be transmitted:

AA 08 - Keyvalue

00 00 - Part of 8 reserved words stream
00 00 - Part of 8 reserved words stream
00 00 - Part of 8 reserved words stream
00 00 - Part of 8 reserved words stream
00 00 - Part of 8 reserved words stream
00 00 - Part of 8 reserved words stream
00 00 - Part of 8 reserved words stream
00 00 - Part of 8 reserved words stream
bb aa - MS part of 32-bit address (aabb)
dd cc - LS part of 32-bit address (ccdd) - Final Entry-point address = Oxaabbccdd
nn mm - Length of first section (mm nn)
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ff ee - MS part of 32-bit address (eeff)
hh gg - LS part of 32-bit address (gghh) - Entry-point address of first section = Oxeeffgghh
XX XX - First word of first section
XX XX - Second word......
XXX - Last word of first section
nn mm - Length of second section (mm nn)
ff ee - MS part of 32-bit address (eeff)
hh gg - LS part of 32-bit address (gghh) - Entry-point address of second section = Oxeeffgghh
XX XX - First word of second section
XX XX - Second word......
XXX - Last word of second section
(more sections, if need be)
00 00 - Section length of zero for next section indicates end of data.
*/
/*
Notes

Summary of changes in ver 2.0, as compared to 1.0
1. Changed the statement
ECanaMboxes .MBOX0.MSGCTRL.all = 0x00000000;
to
ECanaMboxes.MBOX1.MSGCTRL.all = 0x00000000;
since it is MBOX1 that is used, not MBOXO.

2. Made BRP = 1. BRP was O in rev 1.0 . BT is now 10 to maintain
the SYSCLKOUT-bitrate relationship.

3. Changed the statement
ECanaMboxes.MBOX1.MSGID.bit.STDMSGID = 1;
to
ECanaMboxes.MBOX1.MSGID.all = 0x00040000;
since IDE,AME bits are not initialized in the previous version.
4. Employed Shadow writes to CANBTC register
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/*

// TI File $Revision: /main/5 $

// Checkin $Date: April 21, 2005 15:59:42 $

[ B A
//

// FILE: F280x_boot_rom_Ink.cmd

//

// TITLE:  F280x boot rom linker command file

//

//

[ [ R
// $T1 Release:$

// $Release Date:$

[ [ R

*/

MEMORY

{

PAGE 0 :
TABLES : origin = Ox3FF000, length = 0x000b50
BOOT : origin = Ox3FFB50, length = 0x000386
RSVD1 : origin = Ox3FFED6, length = 0x0000E3
FLASH_API : origin = Ox3FFFB9, length = 0x000001
VERSION  : origin = Ox3FFFBA, length = 0x000002
CHECKSUM : origin = Ox3FFFBC, length = 0x000004
VECS : origin = Ox3FFFCO, length = 0x000040

PAGE 1 :
EBSS 1 origin = 0x400, length = 0x002
STACK : origin = 0x402, length = 0x200

}

SECTIONS

{
IQmathTables : load = TABLES, PAGE = 0
.InitBoot : load = BOOT, PAGE = 0
.text : load = BOOT, PAGE = 0
.BootVecs : load = VECS, PAGE = 0
.Checksum : load = CHECKSUM, PAGE = 0
.Version : load = VERSION, PAGE =0
.stack : load = STACK, PAGE =1
.ebss : load = EBSS, PAGE = 1
rsvdl : load = RSVD1, PAGE =0

}
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