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1. HeREERI™~ RFEZERZbootloader :

(1) T2 BATERCEELRNER | Er-RRiENbootloaderTIgE,
(2) ERFERZHEMNoootioaderfIERK , LLANRSI R , EBIRERS.

2. NIFIFFRESE :
(1) EBFEENZAETRS485EMINEEHITIEFELE .
(2) EFPZECARIESMbootloader , LUETFHHE.

(3) ERPEZEEEFRTbootloaderFIRN FFREF—IXIE
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eHeEEE FAAIUSBO , EAIEi TR XS 1= H 2 R T TIn i .
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Conirol Unit Conirol Unit Comntrol Unit Conirol Unit Control Unit
Station 1 Station 2 Station 3 Station 31 Station 32
I I I I I USE to R5485
Convertor
R5485
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3. TWR-S08 PT60{|\§’7£ : || TWR-S08PT60: MC9S08PT60 Rugged 5V 8-Bit Tower System Module

MC9S08PT60 MCU

8 MHz BAE/9ERrTEH
AJEER(\ES/E/IADCIEHEEIAN
IIERE(ERA2EMMA8451

THMUR EEEZESCI

AN LEDRYATIR IR

INERATRE, 3BT RILHE

R _EEERMOSBDMIFEEIR TR ,
RFUSBLIEEZEPCHIR] SR EFE TNEFIR.
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BootloaderE& 443

0x0000 [ DIRECT PAGE REGISTERS
> WEIKSHMCOS08E FA—HE , PTEOH/ R
Flash 9% (EBi&Hbootloader), TELEFATH P
525 T E(HIUSBMULTILINKBDM , CyclonePro) | TR
flbootioader FELEIFERFZIESS, RIFBRERFAILIAN o] won racensosrens
bootloader@EAt &k, e
Application Code
> BootloaderERENRIPX , BALEREIMER, E%
FEN FIRE AU RE s i iR fE {3 9ABEH \bootloader, SR
> PT60RFgBHMmEEEMINEE , FHRERRE
Bootloader—e{RIF#ERSG , bootHi N BFEFFHI I PR
FarhiiaE , FERMERGCEBEEENREHBS).  SH0 T oormes
MC9S08PT6E0
THERR Ine_ Al oer rocitor senis names are e propey o her respective owners. & 2012 Freeseale Semiconductor e - oo
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> Bootloader9 7 FEAModbustiM¥ , EARYEIREHEN(Bootloader Frame)&k A\
EModbusHyZdEMI(Modbus Frame)H,

> Modbust¥E2HModicon ( I AMEMERSATN— R ) £19795F 588
BERE— 1 EIERT Tz &Y. Tigasss IDA ( Interface for
Distributed Automation , falBatiE0 ) B4R, WuANFEEZRINEAS
GB/T19582-2008,

> ModbustiM{4Fm:
. FFER , AP ELARER. BUOHBfERIModbustiiy , REERNIFIUEES,
SIS FESEED , WRS-232, RS-485% , iFAJLATESFIN R LIE% | TR
. JteF. ok, MEINER. RE  BRZE.
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Client Server

Initiate request

_‘__‘____‘_hh‘_——-—.__ i
[Funchion code]_Data Request | | Y S

Initiate the response

| [ oS

MODBUS transaction (error free)

> HClient&Zfe£ilg , ServeriR#EFunction Code T/BEIN ,

Receive the response
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Server

Initiate request

Error detected in the action
Initiate an error

Receive the response

Cd

>~ freescale’
TEFRR

> EFRiTHEIRR

‘Exception Function code | Exception code

MODBUS transaction (exception response)

HHIE.

13
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> Modbus Frametg&z,, RTU (Remote Terminal Unit){2=,,

Frame Start Address Function Code Data CRC Frame End
T1-T2-T3-T4 1 Byie 1 Byie n Bytes 2 Bytes T1-T2-T3-T4

Frame Start ffcin, WMREH—NFHRRIEAT , BPAREA—RADT

3.5 TR IAMRTE.

Frame End M5k, FA—ERAD T3 STHISRMRSIRE— MRV ER. Mitcsa
2SR BB NFHEELCE |, AeEaEkT. Bd1.5TRIZRINGESH
T F R T — SRR,

Address itilibiE;, S1MFT , BR0EILN12I247, EHHEBRIAIHEUEEIXE
REEEIRT R, MIEER Rt REIN S EdEmeteatE , ERTLAX S
HEP N RNE, MU0 &k,

5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware,
rt, QorlQ, Qorivva, StarCore, Symphony and VortiQa are

™M Freescale, the Freescale log
reescaie gq | RS

Reg. U.S. Pat. & Tm. Off. Ai BeeStack, CoreNet, Flexis, Layerscape, MagniV, MXC, Pl

Y
_E $‘ .E m Engine, Ready Play, SafeAss eAssu
4L Inc. All other product or servi e the property of their respective owners.
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> Modbus Frametg&z,, RTU (Remote Terminal Unit){2=,,

Frame Start Address Function Code Data CRC Frame End
T1-T2-T3-T4 1 Byie 1 Byie n Bytes 2 Bytes T1-T2-T3-T4

Function Code I0gEff8, 11FT , BRUEIL15I255, FHEHIRMINTEAK
BN EYINEE. MNLERHERIBIINEEA ISR AT . ANRIBThEEBH &S I(MSB)
B , RHATEY. fNox02(LRIEBEM NI , WISRHITERM , MLEINATHE
BB , THEEREZSH0x82, TEltbootloaderdt , 0x2B (&l /943)(RERLS
bootloader{sEFH,

Data #IEX. BXUE/I0X00ZEI0xFF, F{iJiEbootloader framefk AZEIModbus
Framef9EUEX,

CRC #UEX. 25 TIRIEERIG L.

5, Code TESTCdW r, ColdFire, ColdFire: C\N
rt, QorlQ, Qorivva, Stal C e, Symphony and VortiQa

™M Frccsca\c the Frccsca\ log
eescaie T Povernss, e
15 RgUSP &T OfVA( BccS kC N Flexis, Layersc ng\/MXCP
_CE-Em Engin RdyP\ySfA ﬂSfA re logo, SMARTMOSTbLkVybd and Xtrir
Inc. All other product ervice nam e the p operty of thei pective owners.
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> Bootloader Frame #%& A% Modbus Frame ,

> FEWNTTHERT , ENARE— NSNS FSFAAIN T,
> Bootloader Frame #1 Modbus Frame Pit&=t.

Frame Start Address Function Code Data CRC Frame End
T1-T2-T3-T4 1 Bxte 0x2B n Bytes 2 Byles T1-T2-T3-T4
B Data Length | Boot Code Specific Data Target MCU
1 Byie 1 Byte m Bytes
Command Frame
Data Length apecific Data
1 Byie x Bytes

Response Frame

<@,

C 4
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> Bootloader Framelif&iEN.,

Data Boot Specific Data Function
Length Code
1 ‘B’ n/a Force target to enter Bootloader mode
1 Vv’ n/a Force target to enter Verification mode
1 ‘I n'a Identification of target MCU
1 G n/a Force target to run
3 ‘E’ Addrl Addr0 Erase specific target FLASH block
4 ‘B’ Addr2 Addrl Addr0 Erase specific target FLASH block
4+LEN “W* Addrl Addr0 LEN Data Program specific target FLASH block
5+LEN ‘W’ Addr2 Addrl AddrO LEN Data | Program specific target FLASH block
4 ‘R’ Addrl Addr0 LEN Read specific target FLASH block
5 ‘R’ Addr2 Addrl AddrO LEN Read specific target FLASH block

‘B’ (0x42 in hex): iz 2RIt < E5EH Binm st ABoot 123, LA
ZENEM, FNAREDS B EREDS I EFMIET 2L A\Bootloadert®
=

Cd

r <> ™M Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
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> Bootloader Frame M&EN..
‘V’ (0x56 in hex): R FIfEFRZIEIIL S GRS BT RIANARIEET
(Verification mode), ItasiRBMNEM. EH(—RPCIERNEN)RXHS 'V G
KXW T EEMIEREEANRIGEN, AREEIL TENIEHMTIMCU
FlashsP B AR R FEANFTFEIS 1 93HELLER | A2BZE MY IFlashZERSPEIAE.

T (0x49 in hex): ENAEDS I EHMNEERBEFNbooti RN ERICTETL.
MW EI S RS RE—MNAOXO0ERIFRMEME SH=FRE, FlinTEAY
N BIERTMHEMCIS08PT60 , FEBE L N\BootE Z RIS TET,

Data Length Specific Data
0x0B 0x4D 0x43 0x390x53 0x30 0x38 0x50 0x54 0x36 0x30 0x00

‘G’ (0x47 in hex): EHLAIZES I (EMIUIE i Boot BRIV NI THEL, | B
HRRFPNANDE., WaiaNEmR. BPALIIARBERBAMIIERIETT.

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the icient Solutions logo, Kinetis,
s arCore, : a are tre nd

™M pa .
freesca,e mobileGT, PowerQUICC, Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale S
1 8 e .S. Pat. & Tm. eeStal
or service names are ctive owners. © 2012 Freescale Semiconductor.

S emiconductor, Inc.,
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> Bootloader Frame Iif&EN.,

Data Boot Specific Data Function
Length Code
3 ‘E’ Addrl Addr0 Erase specific target FLASH block
4 ‘K’ Addr2 Addrl Addr0 Erase specific target FLASH block

‘E’ (0x45 in hex): tbip< FARIEIR M FlashBy— 1B X (sector), EPT60HR—NES
XEK/NBS12F TS, (TR SAITE R N X SRR, EPTE0 it
HEFANFTFR(16 bits), FE—LTH D TUFERSAIMCUREIEE R A3 F15 (24
bits)ZF~. Add2 EBitUtHYEN , AddrOZiBRYEA. i< TaEmETIR
] e SN EWS[U]: )R

C 4
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> Bootloader Frame Iif&EN.,

Data Boot Specific Data Function
Length Code
4+LEN ‘W’ Addrl Addr0 LEN Data Program specific target FLASH block
5+LEN "W’ Addr2 Addrl AddrO LEN Data | Program specific target FLASH block

‘W’ (0x57 in hex): Iltan < KRN IFlashZiEzsENEEE. EPTe0EIAE2A
FTER2(16 bits), E—EHo TUFERRFIMCUSHBIIFEZE A3 FT5(24 bits) R,
LEN 25 AFlashXREUEIKE , ZMERIES A\FlashiV&dE. < aiiieT
[EREHURE—MKE RN Z ML,

L/
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> Bootloader Frame Iif&EN.,

Data Boot Specific Data Function
Length Code
4 ‘R’ Addrl AddrO LEN Read specific target FLASH block

5 ‘R’ Addr2 Addrl Addr0 LEN Read specific target FLASH block

‘R’ (0x52 in hex): Ittép< AR FlashfZiB8sn0EE. fEPT60 it
FIERI(16 bits), FE—LEH0 TUFERSAIMCUARBIFEEE 3N =T15(24 bits)ZR7R.
LEN 2iERNEIEKE , S aIIiTRERETIRE—MALENEEISHEY
Bootloader Frame &idEm , ZBELENZ /FRIZM FlashisEHAYEEE.
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MCUIRENMHF LT wem

|: _Boot ]

Y

TE7E S | B fer
EE boot_flag ==
RETEEMIRE R

-
L
¥

HATEFZFLY

i#H M Bootloader

LRI G e 2 N

1 HE hoot_flag=1
3l boot_flag=2

WEH M Boot
CUR Gy e o

-
L

¥

EWEA RS
” FFTIRRANE

28 oy 5
bR EFEF
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> IR

G PR R SIR Eboot_flag = 0, ZA/GIHE boot_start(byte boot_flag)

AW R L% N\ BootiETUA R LN FBFE .

LA ME—FHE{ERE i A\ Boott=R=:

a. 1875 | B,
AL ERAPTDA XM ERYIZSE SW3 , FEERERREIIREEEHH
ABoott®Ez,,

b. boot_flag != 0,
ANERZE EBIFIZE boot_flag 0,
FRERFEKEIRS B EiRE boot_flag = 1,
FEFREIEGRS 'V FIRE boot_flag = 2,

C. FTEEIREBARIA,
QN8R boot_flag == 1 , EEFTEF ZRISTEIETE MRS, EEFMIEFUR
BIMNENL , RN R SRR sE S N\ BoottEzt,

TE7E S [ fr i
& boot_flag ==0
EESEEHR ST

Freescale \ogo.A\t\\/cc. C-5, CodeTEST. Cochamor. ColdFire, ColdFire+. Cr\Narc
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Fomp3T

e Semiconductor, Inc.,
Q \OQ g QU\CC
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£ MCUBREMLgit

> iR EIRRER
£ Boot Rz FEHALE | TEUNESKE, ZEBEMMNERE
a. BIHYTIFEE<S®EIMCUENL , G #)\I&f
b. BEEHERIERERAOL

3EE mcu B
iR T R

<,
<&
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INTERRUPT VECTOR TABLE

25

RESET VECTOR(_Boot )| 0. FFFE ——
ISR FFFC 0xFFFC
ISR_FFFA OxFFFA
ISR_FFF8
i 0xFFF8 BOOTLOADER CODE 0xFF70
0xFFB4 1 Bilf . Reeloo
ISR FFB2 0xFFB2 i R
ISR_FFBO 0xFFRO I
_Boot
BOOTLOADER USER TABLE pxF7F8
JMP _Startup 0xF7F5 ISR_FFFE fhdman
JMP INT 1 _service 0xF7F2 ISR_FFFC
0xF78C
JMP INT 36_service 0xF789 ISR_FFBG USER CODE
JBP INT 37_service DxF786 ISR _FFB4
/ JMP INT 38 _service 0xF783 ISR_FFB2 main
/— JMP INT 39_service 0xF780 ISR_FFBO
_ _ﬁ__d___———-—'" INT 39 service
\5 e
\ % INT 38_service
T e ~—————— INT 37 service
—
B S T oT— ———
PRSES ™| INT'1_sexvice
— &
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C++ - PT60_BootloaderfSourcesfboot.c - CodeWarrior Development Studio

File Edit Search Project Run Processar Expert  Window  Help

#  [= Debugger

= [= Linker_Files ’.-‘1|#pragma CONST_SEG DEFJLULT|
= burner.bbl e
Praject, prm 7i#pragma CODE_SEG BOOT_CODE]
# [ Startup_Code T

|Z] PTE0_Boctloader_MCHSOSPTE0_PrE 754/ Function prototypes

‘ 57 byte

boot.c %bootloaderﬁ’ﬂaaiﬁﬁﬁ%o
flash.c 25Tk FlashfFEsHsE SR ERIED.
Project.prm 2EESEHUL,

Z“freescale"
TEFRR

26

e LN T A - R R R R
iﬁ Codewarrior Projects E@“ N =g % Components Library :% Component Inspeckar E@“ L
1% | B & 2 [File Name i |
File Mame = |
= == PT60_Bootoader @ MC9S0SPTE0 |I —
0] . s P =
# 3z Binaries [€] hoot,c &3 @ flash.c i €] main.c [
E =Llb s - i
H [ MC9S0EPTED 6'?|#pragma CONST 3EG BOCT CCNAT |
F [ Project_Headers 65 const char Identifier[Z0] = "HCS308FTe0": /¢ String ended with 0
= [= Project_Settings 6% const byte const node addr = 0Ox01; /4 The address for the node
70 const word RAMEndPl1 = 0Ox103F 4+ 1: /¢ The end address of BRAM plus 1

|=| safnalysispointsManager. apconfig 7Ewoid ISR_FFFE (void) ;
= (= Sources 77woid boot start (byte boot flag):
® |l boot.c 72 hyte boot get pin(woid):
@ Flash.c 7S woid boot start (byte boot flag):
] maim.c S0woid boot_init CPU({void):
51woid boot_init FLL (void):
< I ZZ woid hoot init sciivoid):
e — 53 byte boot_sci_getchar (byte ¥ timeout):
:'?«:T. Components - PTE0_Bootlo 53 - Z4byte boot sci puthar ichar Chr);
S5void boot_init ftmd (void):
| S6woid boot modbus send{byte ¥ buffer);
hoot get node addr {void)]:
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| [£] boat.c i \=| Project.prm £3
| : sl

1/% This is & linker parameter file for the mc9s08ptel */

2

3 HAMES END /% CodeWarrior will pass all the needed filez to the linker by command line. Eut here vor
4

5 SEGMENTS /% Here all RAM/ROM areas of the device are listed. Used in PLACEMENT below. */

& Z RAM = READ WRITE Ox0040 TO Ox0O0FF;

7 RALM = READ WRITE O0x0100 TO Ox103F;:

g ROM = READ DHLY O0x3200 TO| OxF7?7F;

= VECTROM = READ DHLY OxF780 TOD OxF7FF:

10 BOOTROM = READ DHLY O0xF300 TO|OxFFEF;

11 ROM1 = READ DHLY Ox1040 TO OxZFFF;

12 ROMZ = READ OHLY O0xFF30 TO OxFFAF:

1L EEFPROM = READ DHLY 0x3100 TO Ox31FF;:

14 f+ INTVECTS = READ ONLY OxFFEO TO OxFFFF: Reserved for Interrupt Vectors *#/
15 ERD

16

SR INRISEGMENTSLR RIS L,
a. VECTROM {RizhiaE8kitZ (BOOTLOADER USER TABLE),
b. BOOTROM {RfFbootloader{ti3,

C 4
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17 PLACEMEHT /* Here all predefined and user segments are placed into the SEGHMENTS defined above. */

/% non-zero page wvariahles =/

A% startup data structures */

/% C4++ wirtual table segmwent */

S% copy down information: how Lo initialize wvariahles */
IHT0 PROM: /% ,ROM1,ROMZ: To use "EOMN1,ROMZ"™ a=z well, pass

>~ freescale’
TEFRR

~ Projectprm I3

T
18 DEFAULT RAM,
13 INTO EAM;
z0
e _PRESTART, /* startup code */
22 STARTUP,
23 ROM VLR, /% constant wvariahles */
24 STRINGS, /% string literals */
25 VIRTUAL TABELE SEGMENT,
26 DEFAULT ROM,
27 COPY
Z5
9 VECTOR RON IHTO “VECTROM:
a0 BOOT CODE,
faged BOOT CONST INTD BOOTROM:
32
e _DATL ZERCPLGE, f* zero page variahles ¥/
34 MY ZEROPAGE IHTO0 Z RAN:
35 EHD
a6
A7 S5TACKSIZE Ox380
38
FOVECTOR III,f’* Reset wector: this iz the default entry point for an application. */
an

FEEMNREREIAR_Startup 2279_Boot ,

28

Inc. All other product or service names are the property of their respective owners. © 2012 Freescale Semiconductor, Inc.
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[ boate 52 EI Flash.c | el maine |

66
67 #ipragma CON3IT 3EG BOOT CON3T
2 con=st char Identifier[20] = THCOI0SPTe0™; Af 3tring ended with 0

62 const byte const node addr = 0x01; ff The address for the node

70 const word RAMEndPl1 = 0Ox103F + 1: f4 The end address of RAM plus 1
T1lf#pragma CONST 3IEG DEFAULT

P

7i$pragma CODE SEG BOOT CCODE

T4

75/ Function prototypes

76woid ISR FFFE (roid):

77void boot start (byte hoot flag):

#pragma CONST_SEG BOOT_CONST
FEFEIRNE &5 oS BOOT_CONSTLREER
#pragma CONST_SEG DEFAULT

#pragma CODE_SEG BOOT_CODE
I EBBRMCIEIG o ECEI BOOT CODECHIER
#pragma CODE_SEG DEFAULT

L/
C 4
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b b s ok sk s ok o sk o sk ok o s b s s o s b o o sk o s b
94 f/f The reset wvector points here

SRR G G G G G G R R R R R R R R
S2twvoid Hoot ()

97 {

28 asm LDHE RAMEndP1:

22 asm TI3:

100 kboot_start (0] :

RSN _BootFiaiT. BHEKigtHERRAMRS N , AASEboot_start(0)
EEREFTRIESS B RREEIRCHER , ARERboot_start(1),
MREEREFFREE S 'V iaHHEREIEAboot_start(2).

XtEEboot_start( )HTETATLAX 2 HTE#H NbootloaderzRIZ2E 1 , WEIFEH] 'B’ &5
%, KEWEIEN, V' 5.
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' [¢] boat.e 52 EI flashc | g mainc |
135 remapped reset = ([(*((dword*) (ISR FFFE)))>>8) c0x0D000FFFF; W FTE#HlES
136
137 HVM_FCLEDIV = DxOFU; 125 4 Flash S 1§
155 Dizablelnterrupts;

139 if{ boot_get_pin() HAEiEESIMWE TR

140 L& (hoot flag == 0)

141 £¢ (remapped reset !'= OxFFFF) FIB REHESETEER
142 1
| 143 ¢
(2144 _asm JMP ISR _FFFE; BREIAPEA AR
| 145 3
146 else
Tag o i A FH Boot 55
145 boot _init CPUO{ ):;
149 boot_init FLL{ ):
150 boot init scif j:
151 boot_init ftml{ ):
152 node addr = boot get node addr( ):
153 if ((boot_flag == 1) && (rewapped reset != OxFFFF)) WS boot flag H N 1 H xR irH R EH
154 FlashErase ( (unsigned char *) (ISR FFFE)): ﬁ;ﬁ%;ﬁggﬂt*iig
155
156 while (1)
157 H
155 pointer = 0O;
159 while (1)
160 1

B URAEERZEERS , BB T8 nE—EEWEFlashX., EHITIERFEM
RIS RMIRS | EEMTAEREIIRS, XEEEFE I PR
9#’5&%@%@%]&)\800%&2&

<@,

C 4
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T

45 typedef void (* near pFnCmdInBam) (void) !

46

47rvoid CallFnCmdInRam| )

45 {

49 char CodeInRAM[20] = { 0Ox87,0xi6, 0xB0,0xC7,0x30,0x26, OxCo, 0Ox30, Ox26, Ox2A, OxFE, Ox86, 0Ox51 }:
50

51 // for PTeO

52 ff char CodeInRAM[Z0] = { Ox87,0xA6, 0x80,0xC7,0x30,0x26, 0OxCe, Ox30, OxEZ6, OxZA, OxXFE, 0x86, 0x81 }:
53 // 0OxB7 F3HA

54 /4 OxAgE0 LDA #0=80

55 £/ OXCT30ZE STA Ox30Ze J/NVM FSTAT CCIF

56 ff DxCe3026 LDA Ox3026 //NVM F3TAT

57 // Ox2AFEB BP L] i

58 // 0xB6 FULA

e // 0xB1 RT3

&l

61 [ (pFnCidInFar) §CodeInRAM) () % Call code in RAM +/

B2 return;

63}

ERFlashE & EFlashE NIRRT , BalasSHITHISF G SHRITRRERNIBER
ZIRAMPA , ERAMIIAT. ~PiERF A LESRRCRETek.

EEIE BN FEREENTF L RR SRHERX | ARBHATeE R R,
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420

421 #jpragma CODE 3EG VECTOR RON
422

423 woid ISR FFBO (void)

424 {

425 Tnused servicel( |;
426 )

427

428 wvoid ISR FFB2 (void)

420 {

430 Unused service( j:
431 }

432 i

433

43tvoid ISR FFF2 (void)

435 {

436 VitmZchO service| j:
437 }

438

439

PR

MCUIRR{FIRILT e

(* near const wvect[]) () BOxFFBO = { // Interrupt vector table

ISR _FFEO,
ISR _FFEZ,
ISR _FFE4,
ISR _FFEe,
ISR _FFES,
I3R_FFFZ,
I3R_FFF&,
I3R_FFFA,

440 void ISR FFFC (void)
441 §

442 Unused service( );
443

444

445 void ISR FFFE (void)
446 {

447 _Startup( ):

445

449

450 §pragma CODE_SEG DEFAULT
451

Cd

>~ freescale’
TEFRR

// Enter user code

T

85 S/

713

2

33

I3R_FFFC,
_EBoot 4/ It is defined in project.prm
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' L] main.c £
| 339
340/ Thi=z routine is necessary, all unused interrupt are mapped to this routine
J4lwoid interrupt Unused service (void)
342
343 asm hop;
3443
345
| 346 // This is demo code
47woid interrupt VEtmdchO service (void)

19 (void) FTHZ CO3C;
S0 FTMZ CO3C CHF =

(]
LT

/f Clear interrupt flag

'PORT_PTGD_PTGDO;
'PORT_PTGD PTGD1;

n
o
—
o
l
[4]]
1
o
o
=
—
o
=
]
o

FrE R RTEREERLAKHE S interrupt FEAGEEAFREFUHTS).
FrE <RI BrERIRETZE] Unused_service(void),

FFbootloaderflFF M B ER—IFE | Eﬁﬁ“ﬁiﬁi_lﬁ_fﬁuz: z
DT, BEXASEEFPBENTE., BIraILUE S verifyIhE uﬁﬁwi—“lﬁuﬁﬁ%
NEeLnmEa A R E—EL

"

= freescale’ T
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PClmER{4EF Visual C# 2008 Express Edition /5 , IXPEAFRT LAMGRERAY R UL 52,
#HTE. BemEEILMELER#IEE] Visual Studio FFFAIME.

TECHBLLE
http://download.microsoft.com/download/d/c/3/dc3439e7-5533-4f4c-9ba0-
8577685b6e7e/vcssetup.exe

TaEREELRTE.
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A] LA gy Boot_Loader H 3% T #1Boot_Loader.sm{f FHC#3T F T

Mame = Size . Type
[ChBoot_Loader File Folder
Ef]BDDt_Lnader.sln 1KBE Microsoft Visual Sk,

::' Boot_Loader.suo 3B KB Wisual Studio Solutio. ..

10, 08] BL H #+7 H Boot_Loader'Boot Loader'bin'Debug H 3x T
Boot_Loader.exe H # iz 17PC¥i 3K 1

Mame = Size | Type
EBDDt_LDadEf.EXE 33KB  Application
Boot_Loader. pdb 78KE FDE File
EBDDt_LDadEF.VShDSt.E!XE 14 KB Application
@Bmt_mader.vshust.exe.manifest 1KE MAMIFEST File
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Boot_lLoader - Microsoft Visual C# 2008 Express Edition

File Edit ‘“ew Project Build Debug Data  Tools  Window  Help

il

HE-EHd e % By @9 (T =2 S p: -:@erase_l:ulk
[ & o] | T o gl | 2 al] fel i | oge 3 @ & gy |EH ] G By | = (O B A | &
Solution Explarer - Solution 'Boot_Loader' (1 pr... = I X “=19.cs ”’r’l':.}'.;'.a_,.;_s'“'ﬁluhal'lll'ars.cs§

BFERIEE

| Vﬁ Global_Mar, MuyWar

mEiLE:IH 'Bu:u:ut_L-:uau:h;' (1 project)
&- @ Boot_Loader

Elnamespace Global Var

ffpublic
Ffpublic
ffpublic

[+~ [=d| Properties i
- g References P{ubliu: struct IDEHT DATA
- 'E = Ffthese wariables are not used in thiz wersion of bootloader
£] Globalvars.cs Fipublic ulong[] mem_start;
- |E] prog.cs Ffpublic wleng[] mem_end;
. ] Program.cs ffpublic uint int_wect_thl;
) Fﬁﬁcs—‘ Ffpublic byte[] priv_data;

uint num_blocks;
uint =sdid;
uint =didrew;

public
public
public
public
public
public
public
public
public
ffpublic
public
public
I

P Ciim_EAZAAR{ERYs 193 {HFITAAS EH AN2295

>~ freescale’
TEFRR

37

string targ name;
uint erbll;

uint wrbllk;

uint bl_tbl;

uint bl_wersion;

bool bl_res;

wong addr limit;
ulong boot_addr start;
ulong boot_addr_end;
ulong werify addr limit;
ulong donteare addrl;
ulong dentcare addrh;
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GlobalVars.cs

BB LRETAREEERT LARRINEAAIRE, HEsXE TSNS | A4 E.

prog.cs

REp MR BT RAHSHNE. EMEFEELSE R,

s19.cs

FENT.s1931F. FIF—EE TEHEIBr T REY.s1934 | IBEFHRSHREZEIEE
MyVar.image.d [addr] Attt addr JIMHIAZE. addrSMCUTFERSHEIEXT N,

MyVar.image.f [addr] #0RitELE addr BRE , NEIRENRF1. BFESZMNE/ BiE=SEHE
RIEAA.
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OB HXIA Flash 1728 My Var.image.d[i] My Var.image f[i]
, 2R/ \ o Wakch YWitakch
EFI@LE%%EDBD Egme° | Mame | Yalue | | Name | Walue
| 4 [0x0000F77a] - Oxff ] @ [0x0000F77a] 0e00
—  § [0x0000F77R] DFF | — @ [0x0000F770] 00
| @ [0x0000F77C] Ouff | @ [0x0000F77C] 000
— i [0x0000F77d] 0FF | — @ [0%0000F77d] 000
» [0x0000F77e] 0ff | @ [Ox0000F77e] 000
| [0x0000F77F] 0w | @ [0%0000F7FF] 000
| — @ [0x0000F750] Qe | — @ [0x0000F780] Ol
: |— @ [00000F751] 034 i— @ [0=0000F781] Ol
| — @ [Dx0000F7EZ] 0xSF | [0x0000F7E2] 001
| @ [0x0000F7E3] Dxce | [0x0000F783] 001
| [0%0000F7S4] O34 | @ [0x0000f784] el
| — @ [0x0000f785] 0x5f | — @ [0%0000F785] 0x01
| @ [00000F7EE] Dxce | [Ox0000F786] 0x01
| [0x0000F757] 0x34 | — @ [0x0000F787] )
| @ [0x0000F7Es] 0xSf | — @ [0x0000F788] Ol
| |— @ [00000F759] Oxec | — @ [0x0000F759] Ol
| @ [0x0000F75a] O34 | — i [O0x0000F75a] 001
| @ [0x0000F756] 0x5F | — @ [0x0000F756] 001
| [0w0000F7SC] Ouec | @ [0x0000F78C] e
— i [0x0000F7Ed] 034 | — @ [0%0000F784d] 0x01
— ¢ [0x0000F7EE] 0xSf | @ [Ox0000F78E] 001
| [0x0000F78F] Oxcc | — @ [0%0000F78f] )
| — @ [0x0000F790] 034 | — @ [0x0000F790] Ol
: & [00000F791] 0xEF | i— @ [0=0000F791] Ol
| @ [0x0000f792] Dixee || @ [0x0000f792] 001
L 4
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TERSIHE prog.cs B, EREY enter boot(int mode); FAskR BirT mAIE < MilEd s =L A\ Boota,
ga&iﬁ;ﬁt S mode N1RTRIEGS B FEMHFHABootiER, , JoAtAiEmS 'V EMTLIFHA
LIGHETL,

fERENALEGS T, MISRE—1MFFFE | a0 “MCOS08PT60”, XF TR T E

MyVar.ident.targ_nameo

PAISVEFIEREL My. Var.Config() 3—EECESEH TR, NERTTAYAR/)N , EALUERATKE

FF,
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public statie woid Config()

1
switch (ident. targ name)
{
case "MCRS0SACIA™:
case "MCISOSACIE™:
i
ident. bl_wersion = BL _HCS0S;
ident. bl_recs = true;
ident. erbllk = 51Z2;
ident. wrbll = B4;
ident. addr_limit = 0x10000; Ff The end addresz + 1 of the MCU
ident. boot_addr start = 0xFCOO;
ident. boot_addr end = OxFFFF;
ident. dontcare_addrl = 0xFFEO; F#f 0xFFBO to 0xFFEF are nonwolatile registers
i1dent. dontcare_addrh = OxFFEF;
breal;
h
caze "MCISOSETEO™:
{
ident. bl_wer=sion = BL_HCS0S,
ident. bl_recs = true;
ident. erbllk = 512;
1dent. wrblle = B4;
ident. addr_limit = 0x10000; Ff The end address + 1 of the MCU
ident. boot_addr_start = 0xFS00; Ff Section contains the boot code
ident. boot_addr_end = OxFFFF; i
ident. dontcare_addrl = OxFFTO; £ OxFFTO to OxFFTF are nonwolatile regizters
ident. dontcare_addrh = 0xFFTF;
breal;
h
defanlt:
breal:;
I
I
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Ifent.bl_version:

Bootloader AYkRAS, X4F 16 fititAY MCU |, #8218 BL_HCS08, XF 24 {iithitAg MCU |,
BEig 9 BL_HCS08_LARGE (FLASH AF 64k) 5% BL_HCS08 LONG (RNZBE EEPROMEY
MCU),

Ifent.bl_rcs:
2R, IRE N true,

ident.erblk:
BRI/, XFF HCS08 MCU |, Hi2 Flash BYTT A/ (FLASH page size),

ident.wrblk:
BSNRJLA/N, 3FF HCS08 Hi2 row size of the FLASH memory.

ident.addr_limit:

sl PR, JofrfifssaioRitbil 1,
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ident.boot_addr_start
ident.boot_addr_end
Bootloader {{IBRIFCIAFNLE IR,

ident.dontcare_addrl:

ident.dontcare_addrh:

ittt ident.dontcare_addrl Fl ident.dontcare _addrh Z BN BEREITAMELE. BB
—£ Flash KIBHIAE , 8PMRAVIERTSEEARERNE. ECAIEEFBTANR AR BRI,
BLAB— M ERAEBEECH Trim Value,
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VDD_PULL

UART

c19 Cci17
.l .

[1our | oduF U1
lg . or. L1 cw“owF
GND 3 ‘
ci6 JJoauF 2|, C1-
o Al * oo L4 C20 |[0.1UF
AR = 41 ‘
UART Header c22 |[01UF 6 5
1 V- cz-
L J4
J6 = 14 11 SCI0_TX
VDD_3P3 2 1 ) 7 | TouT T1IN 5 SCI0_RTS 1
1100 3 1 ouT T20UT T2IN 510
8 gg 5 R IN 13 \scio Ax ©
g = 3 R1IN R1OUT | S C
0 12% g R2IN R20UT HDR_1x2
00
HDR 2X5 T2 OUT ICL3232
o J t]
R15 0 p

UART1-TX_ELEC-IN7 2 . ; o< ELEC_IN7
UART1-RX_ELEC-IN6 5 = g << ELEC_INg
IR-RX0_ELEC-INO 8 @ g < ELEC_INO
IR_RX0
IR-TX0_ELEC-IN1 11 @ 12 S ELEC_INT
.................. ADP1 ACMP 1 EZ@ 13 > IR_TX0
15
HDR 3x5
<,
<&
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1. 8 PT60_Bootloader FHYTFZS{FSACW10.3,
> {E3ZE File /s Import...

Select

Create new projects from an archive file or directory, | @ - E l

Seleck an impork source:

== General

(11=] =

.l
- Preferences
- O+
= Codewarrior
[ Component Development Enviranment:
S cvs
&= Install
[ Processor Expert
[z RunjDebug
t-[= Software Analysis
#- 72 Team
#- = Other

&

©

C 4
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> 1EEE Select archive file:

Import Projects

%E?ﬁgug%)\ﬁglﬁio Select a directory ko search For existing Eclipse projects,

() Select root directory: | | Browse. .,
Select archive file: |D:'I,TESt_TEI‘np'I,PTE-D_BCIDHDader.2i|:| :_:)| [ Browse, ., ]
Projects:
- [+] PTEO_Bootloader (PTE0_Bootloader) Select Al

Deselect Al

Refresh

flk

Copy projects into workspace
Working sets
[]add project to warking sets

Select..,

@ Mexk = L Finish J[ Cancel J

Cd

>~ freescale’
TEFRR
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File Edit Search Project Run

& =
Ca= Il =] | "

PEMicro

CI/C++ - PT60_Bootloader/Sources/main.c - CodeWarrior Development S5tudio

Processor Expert  ‘indow  Help

AR Bl

w

TR =T

= codewarrior Prajects

22|13,

File Mame =

4 Binaries

= Lib

[ MCIS0EPTED
[-== Project_Headers
[ Project_Settings

BHEHBHBE

|;:| SafnalysispointsMana
[(== Sources

& EI boak.c

@ g flash.c

=] E] rmair,

]

Cd

>~ freescale’
TEFRR

. o e F'TE-EI_BDDtiDader v MCYS08PTAOD

[T 1 PT60_Bootloader_MC9S08PTED_OSEDM

Srnponent Inspeckor 59 i

Debug As

Organize Favarites. ..

Debug Configurat. = ...

felay block end */

|=| PTEO_Bootloader_MC9EDSPTEOD_PRE 1

Step 1

49

= S ow
100 cphx
101 bne loop Fieats
10z rts Stf‘l] 2 AL
103 b
104 f*lint —-restore Enable MI3RL rule (1.1,14
105}
106
107 rvoid main (void)
105 4

109 byte timeout = 0, pointer = 0, node addr
110 byte sci buffer[SCI BUFFER 3IZE]:

112 init CPU| )
113 init FLL{ J:
114 init FTM1{ ):
115 init IO{ ):

116 init FTHZ{ };
117 init SCI( J;
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RIS sewm: - mamsTimEeE

¥ Debug Configurations

Create, ge, and run ¢

Download an application to a target, then debug or run the application.

[€] CodeWarrior Attach
[£] CodeWarrior Connect

[] PT6O_| Boot\oader MCQSUEPTBU PnEl
@ Launch Group

O —— 3

Filter matched 7 of 7 items

Filter by Project:

= PTA0_Bootloader

Name: PTG60_Bootloader_MC3508PTE0_PnE U-MultiLink

__Main b )= Argumentq £ <3 Debuggea Ey Source} |
C/C++ application

Project: PTE0_Bootloader

> Application: MCO508PT60/PTE0_Bootloader.abs

Build (if required) before launching

Build configuration:

13 Properties for PT60_Bootloader_MCIS0BPTE0_PnE U-MultiLink

| Hardware or Simulater Conr| |

I or Si C

=T =8

S
Parent profile:  R62107-01

Name: PT60_Bootloader_MCISOBPTA0_PnE U-MultiLink

Description:

Template: [None = | [Apply Defautts.
Target: | B PT60_Bootioader MCISIBPTE0_PRE U-MultiLink Target v|[ Edit.. [ New. |

Connection type: [P&E HCS08 Muttilink\Multilink Universah\Cyclone Pro\OSBDM

Connection | Advanced

Connection port and Interface Type

Interface: [USB Multilink, USE Multilink FX, Embedded OSBDM - USE Port:
Compatible Hardware
Bort: [ USEL : Embedded 508 OSBDM/OSITAG Device (SER01)

Specify IP !127.0‘0.1 I | Specify Network Card IP |127.0.0.1

'
Q. 2dyznced Programming Options

Cyclone Pro Power Control (Veltage --> Power-Out Jack)

| Provide power to target Regulstor OutputVoltage Powsr Down Delsy C

7] Power off target upon software exit v - Powier Up Delay |

["1Enable logging

ming Options

&)

G

(©) Enable auto build

Use workspace settings

Connection

[T] Select configuration using 'C/C++ Application’

() Disable auto build

Configure Workspace Settings...

Connection:

=& PT60_Bootloader MC9S08PTE0_PnE U-MultiLink

Apply Revert

@

<,

Debug Close

J |

Cd

>~ freescale’
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MRS sawm - memmtsh Trim @asE
> Trim BSEREENEF—. EAGFEDPERH31.25kHz,

Advanced Options 2%

Prompt on Flash Program? Mon-Yolatile Memory Preservation

Data that resides in a preserved range

; : . ; of memaory will be maintained through
[¥]iEnable Flash Programming Dialog erase/program cycles. Values will be
masked to match the row size of the
FEmory.

Always Erase and Program flash without asking.

Flash Algorithm Selection

Use the Following Flash Algorithm when Programming Flash Data:

P this R M R 1
(WARNIMG: Changing the algorithm will clear all preserved ranges) [ Preserve this Range (Memory arjge II

From: |1040 To: [107F

[] Preserve this Range (Memory Range 2)

(Default) .
- From: (1040 To: |107F |
Choose Alternative Algorithm [] Use Alternative Algorithm [F] Preserve this Range (Memory Range 3)
.Alternati\re Algorithm not Selected | From: |1040 To: |107F
Sync to PLL Change

/| Automatically synchronize to the target frequency after each step
Calculate Trim and Program the Mon-Volatile Trim Register

Default trim reference frequency is: J2T68. 0 Hz. (Valid Range: 31250. 0 to 39062_5 Hz)

Use custom trim r@quenq: 31250.0 Hz )

’ Done ] ’ Cancel
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Debug Configurations

Create, manage, and run configurations

Download an application ko a target, then debug or run the application.

X B3

Name: |PTE0_Boatloader_MCIS08PTE0_OSEDM |

|?_~,-|r_|:3 filter kext

||| () main - 6= Arguments | %5 Debugger | % Source | B Enviranment | 7 Common | @ Trace and Profile |

[ CodeWarrior Attach
[ Codewarrior Cannect

= E Code'ia
Al FTE0_F 0_0SEDM B
i e ——
] PTaO) F EPTEN_PRE Cyclone PRO USE

- [E] PTe0_Boatioader_MCSS08PTE0_PrE L-MultiLink
= Launch Group

Filker matched 7 of 7 items

C/C++ application

Project: |PT60_BDDtIDader H Browse. .. J

Application: |MCQSDSPTSD,I'PTEuD_BDUtIDader.abs | [Search Project...] [ Browse. .. J I_ Variables. .. J

Build ({if required) before launching

Build configuration: MCaS0EPTED v |

[ 5elect configuration using 'C/C++ Application’

) Enable auto build ) Disable auta buid

(%) Lse warkspace settings Confiqure Workspace Settings. ..

Cannection

Connection: | -f- PTE0_Bootloader_MCIS0ZPTE0_OSBOM v ;‘ [ Edt. || mew.

Filter by Project:

1=%PTa0_Eootloader

Apply Rewert

@

[ Debug ﬂ Close

Cd

>~ freescale’
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= @ PTA0_Bootoader MCZ3308PTAOD_OSE0M [Codetwatrior Download]
= é@ HC508, PTAO_Bootloader . abs {Suspended)
\ E-g® Thread [ID: 0x0] {Suspended: Signal 'Halt' received, Description: Use
S= 2 mainf) main.c: 107 0x32ab

. -— 1 0xZ639 (0x263900) 0x2639
ol Dt\exercisecw10.3\PT60_BooHoader\MC9S08PTAEONPTAEO_Bootloader . ab:

< | ||

Mame

B Core Reqisters

f parallel input/output (PORT)
R Parallel inputfoutput (PTA)
iy Parallel input foutput (PTE
§% Parallel inputfoutput (PTC)
8% Parallel inputfoutput (PTDY
i Parallel inputfoutput (PTE]
Sy Parallel input foutput (PTF)
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' [£] boct.c | lg| maim.c &3 . _x
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107 void main (void)

109 byte timecout = 0, pointer = 0, node addr = 0,
110 byte sci buffer[3CI _BUFFER 3IZE]:

117 init CPU( ):

2 i init FLL{ }:

114 init FTH1{ };

115 init Iof j:

11a init FTHZ [ ):

117 init SCI( ):

1138 node _addr = hoot_get node addr( );
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Fragramrming Statiorn 1

Opened
it [IIIIIIIIIIIIIII ] Yerify

pro_blk: 0=003330-0:00336F

Station
[ |
Werify

Werify statis
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WNERARIFEH Verify 1R TEHARLE.
Verify 325 REEXSFTFFAY s19 AR BRIIEVREREE—3 , A MRS,

<,
<&
<@, L g ™ Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+ CrWare, the Energy Effici IS lut I logo, Kinetis,
> 4 reesca e mobileGT, PowerQUICC, Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are tradem k of Freescale S d r, Inc.,
55 Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet, Flexis, Layerscape, MagniV, MXC PI ﬂ P cka g Q \OQ g QU\CC
_(; ‘E -E m Engine, Ready Play, SafeA

ssure, the SafeAssure logo, SMARTMOS, TurbolLink, Vybrid a d><t t d k of Freescale onductor,
Inc. All other product or service names are the property of their respective owners. © 2012 Fre: I S emicol d r, Inc.



Rz A iU as

I boot log.txt - Notepad |:||E|r>z |
File Edit Format View Help

current time is 3/6/2013 5:02:37 PM

The s19 file is: D:\exercisecwl0.3\PT60_Bootloader\MC9s08PT60
\PT60_Bootloader.abs.s19

Sstation 1 is trying to enter Boot mode

Error 1 times!

Error 2 times!

Terminated!

current time is 3/6/2013 5:02:53 PM

The s19 file is: D:\exercisecwlO.3\PT60_Bootloader\MC9s08PT6O
\PT60_Bootloader.abs.s19

Station 1 is trying to enter Boot mode

Programming Station 1

prg_area: 0x003200- 0x010000

success!

TERE s19 XN BRTSER—1BESE boot log.ixt
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> 3B flash.c 0 boot.c ZINEI T2,
> B4 project.prm {REBH boot AE=IE] , EI[AME VECTOR 0 AO.

> {£ boot.c Ff
a. IEFRRFAFER |dentifier[20] BUARERRIELES,
b. AT Rt const_node_addr , RNERMEIHFAETERIBIAIELLENSMNSR
EEPROM , ZFEZEXEboot get node_addr( ),
c. IRIERAMX X/NIEHEE RAMEndP1,

> IEAPSEERENX FRIFRSEE, 7 boot.c FIEIRTMAYFRTS |
BECMARYEREL Unused_service( ) fflfris , BB I RIRSERE].
SEGFEPNERSIE.
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> TR1E Bootloader fLEESRYA/NE IRIP X I,
/I protect 0xF800 to OXFFFF.
const byte NV_FPROT_INIT @0x0000FF7CU = 0xC7U;

EREAIAY , NV_FPROT_INIT WRBE=BmIEN FPROT &HFes. EEFIET
A LUES & FPROT %ﬁ%%imbuﬁ?)ﬂﬁ’ﬂ Xig (FRgER>). BJLARI RN
EKENE1T R AR R E A FlashX , =17 bootloader At R bootloader X,

Reset ﬁ

¥

Bootloader

iR
#H A Bootleader
?
ki h 4
5 rPROT TiFaain
N e
#RIPH] Bootloader [X FE Flash X
Z A Flash RIATEIES.,
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> IANIIEIRE.

// MCU security, protect the MCU from un authority reading
const byte NV_FSEC_INIT @0x0000FF7FU = 0x7DU;

> JUnused_service() BIFHEIENXIIABFER (flmain.c) # :

/[ This routine is necessary, all unused interrupt are mapped to this routine

void interrupt Unused_service(void)

{

asm nop;

> NREFPERE UFEENARDED.

> PCURE{E-TE GlobalVars.cs -> class MyVar -> Config() FRIE{(ERARNMCUEIS
NINECESE.
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