\
4

ale Semiconductor Document Number: AN4655
NAZEIZ Rev 0, 01/2013

Kinetis L &%| b/ IIC S| & INEHER

1T

{E&: Wang Peng

1 #hr

R % B 807 fh R 7 BB R E A, DAEAE ' L & B
BRI, siE AkIREMEE. Hh R ZHROESAREA
FRERMERED, m2#H UART. USB fil 12C i@
B, XHERT, MEE—1RT5ISmEBRF, LA
EEANEH SRR L AmE TREMERT, @@
RO PATE TR

AN EICBIES GF A IIC B O 7E Kinetis L &5 L%t
SIS B .

2 faift
SISmBRERFE—MNERG, ATaIEEREOENA
BB mER NEF .

A B2 238 A48 1A 48 Al Kinetis L % %1 Freedom JF & °F
& (FRDM-KLO5Z 1)), 3k B PC £ #) UART ¥4
BB 1IC H 2k, AR S B (L RFIEEER) B,
PLSCHLE AR A R B EH . iE2 0 R,

© 2013 Freescale Semiconductor, Inc.

) W) B - VS I S

NE
FEETE oo s 1
T e eesies s 1
BRAEZEA oo e 2
TFHE BRI v 10
BETL et e 11
B e 12
TRIBZE oo e 12
R/

Z“ freescale



h

CEL UART 328
B #RiR- FRDMEE & 4R-
FRDM KL05Z AR
PC%4 %
AN2295T B

B 1. HENE
ISR T AN2295SW_REV1 ##F T & (A] M freescale.com FEL), X8 T B2 KA T 4 #T#) Kinetis
FE i, BT UART 2 013 S2 PR AR FE T2
HHAUE A Freedom FRDM-KLO5Z #H UART S 25450 1IC S 2k, R BT @ iF L4 2 B drii.

B AR A N E S I ERE R, 158 IC Nk & SHERGER . Bl dla S MEdRE, %51 mERF2TH % HE
PR )RR P o

5 5 218 X B R 10 A AN4655SW (AT M freescale.com K EU) A DA H $: 7 FRDM-KLOS R FisfT, ROK<“5|S
MBREF T B B AR ¥“UartTollC” F # B4 H:4%, T H “demo_bootloader” Al F 4 i S19 3C4F, 1% 34w A PC
AT o

3 MR

AR 2 e REMT B T B AN4655SW.zip (£27 win_hcO8sprg.exe) I M freescale.com FKEX, F Ffi#fS S19 S0,
i@ FC MM S AR IEAE

3.1 FEMWm

HERGEE FC N5 PC KB 15 . B FC XBHEME R, 530 (AN2295: & Al F M68SHCO08 1 HCS08 MCU
& & BATEI S MEBRRF) (AT freescale.com 3Rk HL).

SRR IR TIC Fi% &1 5 BARRUELS, M@ 1IC MRS B AR Z [ B SR 126 B 2, A RO K
SR AEH T ABEE N DU R R R A,

R RE | ReE 2R [ BB |

ZJa, PR WS s R IR, B B RS — N RE A TR s R s . IR (A 210x80), ek
URDEE et =Nt e M ) v E TR

LR IES PR A A 0x03, MBI RN/ B2 2 Wb 202 0x0310x80.

BAE, B B AL S FC_CMD_HOOK(0x02), #&J5 M B Fptis BURZS, A& B irtie TET SIS mEBRE FE,
bR P AR

N F R B IR ZS S FC_CMD_HOOKI0x80, % 3% OXxFC 1 PC &3H1B T, BN —HAE BArA R, HIW3
FC_CMD_HOOKI0x80 # 1.

LRI T (1 N

Kinetis L &% & IIC 5| & &R Fi%it, Rev 0, 01/2013

2 Freescale Semiconductor, Inc.



http://www.freescale.com
http://www.freescale.com
http://www.freescale.com
http://www.freescale.com

h

(|

N
B
K%EFC_CMD_HOOKZE B #x
BB BR AR v
T BB+
BRICEL K%
&
BEEURAS Y
EEREBIHE NERS
SIS mMEEFERT BRI EUR S

BERES,
REME?

N

[ SPCKIRET ?

4

Bk BPCA R & T M .\
[ BRI ji [ MPCKRIEACKE #iE ]

B 2. FiEmR M REE
AR TR Y PC 25 B AR Z IO 2, RSB AR AT UGS PC ¥ S19 SCHFF 3] H AR

3.2 Birth

iR gNESI S mERFRE. LRE, HARRE SR EE TAEESK, UiE R 5 24ET 5 FERE—H PR
e mRLEE LR T SR AT LR AR &, HIATAE &M GPIO HHL -

« 2R GPIO SR, W B ARRE N 5| S LUIBAT 5 S ISR FF .

* W12R GPIO S A& H-F, B PRt AR P AR A DLis AT B AR FR AR .

ERN TR, At A IR AR, A% B AR BN GPIO. M T MHEN, LTILT ST
L A BIAR RS R B E TARR N 77, AR AT DATE R A AR P AR B B

3.2.1 AEARNRE

XN T LA B — LN 1 20 0, WRIZAFEERON 1, MBBE SEBERINT. T KL0SZ #5E F,
— B XERE 1 KB, B, BEXALARBESE. AT RDCERREGHER N A, 08 Bk DSB8
B-BANBAME, BB BEXTREWHE, "L —RIEERNE X .

EIR AR, WEMER—FT, FHNEE NS RENT:
BB NRE = 1024 * 50k

FRa&E XINF

#define WORK MODE BOOT LOADER 0XFF
#define WORK MODE USER_APP 0x5a
#define WORK_MODE_INVALID_ FLAG 0x00
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uint32 t Check WorkMode( uint32 t uiStartAddress, uint32 t uiEndAddress,uint32 t *
pCurrentAddress )
uint32 t i;

for (i=uiStartAddress;i<uiEndAddress;i++)

{

switch (* ((uint8_t *)i))

case WORK_MODE_BOOT LOADER:
*pCurrentAddress = 1i;
return WORK MODE_ BOOT_LOADER;
case WORK MODE USER APP:
*pCurrentAddress = 1i;
return WORK MODE USER_APP;
case WORK MODE_ INVALID_ FLAG:
break;
default:
return WORK MODE INVALID FLAG;

}

*pCurrentAddress = uiStartAddress;
// 1if all flag is not matching, return to boot loader mode
return WORK MODE INVALID FLAG;
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/*******************************************************************************
* Function: Write WorkMode

* Description: modify flag to expected status
* Returns: result 1 - success
* 0 - fail

*******************************************************************************/
unsigned char Write WorkMode (uint8 t WorkMode)

uint32 t uiCurrentAddress;
uint32_t uiCurrentAddressContent;
uint32 t ui32CurrentAddress;
uint8 t *pPointer;
uint8 t uiCurrentWorkMode;
pPointer = (uint8_t *)&uiCurrentAddressContent;
uiCurrentWorkMode =
Check WorkMode (FLASH FLAG START ADDRESS,FLASH FLAG END ADDRESS, &uiCurrentAddress) ;
if ( WORK MODE_ INVALID FLAG == uiCurrentWorkMode )
{
// erase flash
if (Flash SectorErase (FLASH FLAG START ADDRESS) != Flash OK)

{
}

uiCurrentWorkMode = WORK MODE BOOT LOADER;

return O;

}

if ( WorkMode == WORK _MODE BOOT LOADER )

{

if ( uiCurrentWorkMode == WORK MODE USER _ APP )
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ui32CurrentAddress = (uiCurrentAddress/4)*4;
uiCurrentAddressContent = *((uint32 t*)ui32CurrentAddress) ;
pPointer [uiCurrentAddress%4] = WORK MODE INVALID FLAG;
if ( Flash ByteProgram(ui32CurrentAddress,
&uiCurrentAddressContent,4) != Flash OK )
return 0;

}

if ( (uiCurrentAddress+1l) >= FLASH FLAG END ADDRESS )

// this is the last record
if (Flash_SectorErase (FLASH_FLAG START ADDRESS) != Flash OK)

return 0;

}

// after erase, default is boot loader mode

else if( WorkMode == WORK MODE USER APP )
if ( uiCurrentWorkMode == WORK MODE BOOT_ LOADER )
{
ui32CurrentAddress = (uiCurrentAddress/4) *4;
uiCurrentAddressContent = *((uint32 t *)uil32CurrentAddress) ;
pPointer [uiCurrentAddress%4] = WORK MODE USER _APP;
if ( Flash ByteProgram(ui32CurrentAddress,
&uiCurrentAddressContent,4) != Flash OK )
return 0;
}
} }
else
{
} //
return 1;

}

3.2.2 IIC M\IEzh2E

H AR IIC BLE M N & . 5EN@ET IC F IR S FRBRA L EHE. X THHRENEARGEE, BEsL
(KLO5P48M48SFIRM: KLO05 T Z&%&% FM) (7 M freescale.com $Hl). LLF 2 ~FIACHS F BL:

void IIC Irg( void )

volatile unsigned char Dummy;
if ( I2C0 S & I2C S IICIF MASK )

{
I2C0_S |= I2C S IICIF MASK;
if( I2C0 S & I2C_S ARBL MASK )

I2C0_S |= I2C_S_ARBL MASK;
if( 1(I2C0_S & I2C S _IAAS MASK) )

// IIAAS is 0
return;

if( I2C0_S & I2C S IAAS MASK )

I2C0 _C1 &= ~I2C_C1_TXAK_MASK;
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// clear index counter
m_ucSendIndex = 0;
m_ucRecIndex = 0;
// clear frame rec flag

g bIICRecFrameFlag = 0;
if( I2C0_S & I2C_S SRW MASK )

// slave send data
I2C0_Cl |= I2C _Cl_TX MASK;
I2C0 D = m_ucSendBuff [m ucSendIndex++] ;

}

else

I2C0_Cl1 &= ~I2C_Cl_TX_ MASK;
Dummy = I2CO0_D;

}

else

if( I2C0_S & I2C_S SRW_MASK )
{
// if require ACK from master
if ( I2C0_S & I2C_S RXAK MASK )
{
// no receive the ACK
I2C0 _Cl &= ~I2C_Cl TX MASK;
Dummy = I2CO_D;
// switch to RX

}

else

{
}

I2C0_ D = m ucSendBuff [m ucSendIndex++] ;

else

m_ucRecBuff [m ucRecIndex++] = I2C0_D;
if ( m_ucRecIndex > sizeof (uint32_t) )

m_pRxFrameLength = (uint32 t *)&m ucRecBuff [0];
if ( m_ucRecIndex >= (*m_pRxFrameLength) )
{
// receive a frame data from master
g bIICRecFrameFlag = 1;
Memcpy Byte((uint8_ t*)&g ucIICRxFrameBuff [0], (uint8_ t*)&m ucRecBuff [0],m ucRecIndex) ;
// reset index counter

m_ucRecIndex = 0;
// change MCU state to BUSY
m_ucSendBuff [0] = SLAVE MCU STATE BUSY;

}
1 TIC B B IEME , SR PrEE | (g _bIICRecFrameFlag), DAfE 7 2 6 A0 A5 AE f% 30F — 25 4 7 3% B 4 o
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typedef uint32 t addrtype;
typedef struct
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unsigned char Reserve ; // reserve bytes for 4 bytes align
unsigned char Version; /** version */
uintlé t sdid; /** sd Id */
addrtype BlocksCnt; /** count of flash blocks */
addrtype FlashStartAddress; /** flash blocks descriptor */
addrtype FlashEndAddress;
addrtype RelocatedVectors; /** Relocated interrupts vector

table */
addrtype InterruptsVectors; /** Interrupts vector table */
addrtype EraseBlockSize; /** Erase Block Size */
addrtype WriteBlockSize; /** Write Block Size */
char IdString[ID STRING MAX]; /** Id string */
}FC_IDENT_ INFO;
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// default linker file

define symbol = ICFEDIT region ROM start = 0x00;
// modified Linker file for KLO5Z 32k flash

define symbol  ICFEDIT region ROM start = 0x1000;
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if ( UARTO_S1 & UARTO_S1 RDRF_MASK )

ch = UARTO D;
if( ¢ch == 'b' )

{

// change flag

Write WorkMode (WORK MODE BOOT LOADER) ;

// generate a software reset, wait MCU reset and enter into boot loader mode
SCB_AIRCR = SCB_AIRCR_SYSRESETREQ MASK|0x05£a0000;

while (1) ;

5 45ig
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