
/******************************************\

*                                          *

*           Use LaunchPad as a             *

*            ______________                *

*           /_\            \               *

*          /|-|\------------\              *

*          |   | BSL-BRIDGE |              *

*  ============+------------+============  *

*  Between a PC       &     MSP430 Target  *

*  ==============\    =     \============  *

*                  \           \. . . . .  *

*  CopyLeft, 2012    \            \ . . .  *

*  All Wrongs Reserved  \            \. .  *

*  old_cow_yellow@yahoo.com \           \  *

*                             \            *

*  This BRIDGE is inspired by   \          *

*  TI Application Note slaa535.pdf \       *

*                                    \     *

*  MSP430G2001 or any G2xxx may be used \  *

*                                          *

\******************************************/

#include <msp430G2001.h>

/******************************************\

*             Port1 pin usage              *

*             ===============              *

*  P1.6 is also connected to a green LED   *

*  P1.3 is connected to a push button SW2  *

*  P1.2 is internally connected to TA0.1   *

*  P1.0 is also connected to a red LED     *

\****************************************/

#define OUT_TGT_nRST    BIT7

#define OUT_TGT_TCK     BIT6

#define OUT_TGT_TEST    BIT5

#define TXD_TGT_BSL_RX  BIT4

#define IN_SW2          BIT3

#define RXD_PC_TXD      BIT2

#define TXD_PC_RXD      BIT1

#define RXD_TGT_BSL_TX  BIT0

/******************************************\

*              Global Static               *

\******************************************/

__no_init int

t0isr_state,
t1isr_state,
bgn_paraiy,
countdown,

parity,
c_1_5bit,
c_1bit,
c_9bit;
/******************************************\

*              Initialization              *

*              ==============              *

*  Drive Out-Target-nRST low               *

*  Drive Out-Target-TCK low                *

*  Pull-up Input-SW2                       *

*  Let all other Port1 pins float          *

*  Set up RXD-PC-TXD as T0.1 input         *

*  Set Port2 pins as input with pull-down  *

*  Wait a while for the SW2 pull-up to work*

*  Wait until SW2 is pushed                *

\******************************************/

main:   P1OUT = TXD_TGT_BSL_RX|IN_SW2|TXD_PC_RXD,&P1OUT;
        P1REN = IN_SW2;
        P1DIR = OUT_TGT_nRST|OUT_TGT_TCK;
        P1SEL = #RXD_PC_TXD;
        P2SEL = 0;
        P2OUT = 0;
        P2REN = 0xFF;
        WDTCTL = WDTPW|WDTHOLD;
        mov.w   #0x280,SP

if (IN_SW2 & P1IN)
        jc      m1

/******************************************\

*                Invoke BSL                *

*                ==========                *

*  When SW2 is pushed by the user:         *

*  Actively drive all Out-Target-... pins  *

*  This will also turn on the green LED    *

*  Actively drive TXD-PC-RXD               *

*  Wait a short while                      *

*  Wiggle Out-Target-TEST, TCK, and nRST   *

*     in order to invoke BSL in the target *

*  In response, Target should drive RXD-   *

*     Target-TX high                       *

*  As a result, the red LED is turned on   *

\******************************************/

        bis.b   #OUT_TGT_TEST|TXD_TGT_BSL_RX|TXD_PC_RXD,&P1DIR

        bis.b   #OUT_TGT_TCK,&P1OUT

m2:     add.w   #1,R_X

        jnz     m2

        xor.b   #OUT_TGT_TCK|OUT_TGT_TEST,&P1OUT

        xor.b   #OUT_TGT_TCK|OUT_TGT_TEST,&P1OUT

        xor.b   #OUT_TGT_TCK|OUT_TGT_TEST,&P1OUT

        bis.b   #OUT_TGT_nRST,&P1OUT

        xor.b   #OUT_TGT_TCK|OUT_TGT_TEST,&P1OUT

/******************************************\

*         Get ready to go to sleep         *

*         ========================         *

*  Speed up DCO from [7,3] to [13,3]       *

*  Set up TA0 to count DCO continuously    *

*  Set up T0.1 to capture RXD-PC-TX /w CCIE*

*  Set up P1 interrupt from RXD-Target-TX  *

*  Enable GIE and go to sleep              *

\******************************************/

        mov.b   #XT2OFF|13,&BCSCTL1

        mov.w   #TASSEL_2|MC_2,&TACTL

        mov.w   #bgn80,R_T1ISR_STATE

        mov.w   #CM_2|SCS|CAP|CCIE,&TACCTL1

        bis.b   #RXD_TGT_BSL_TX,&P1IES

        bis.b   #RXD_TGT_BSL_TX,&P1IE

        bic.b   #RXD_TGT_BSL_TX,&P1IFG

        bis.w   #CPUOFF|GIE,SR

        nop

/******************************************\

*        Interrupt Service Routines        *

*        ==========================        *

*            Little sweet dreams           *

*             Do not wake me up            *

\******************************************/

t0isr:  br      T0ISR_STATE
t1isr:  xor.b   #TXD_TGT_BSL_RX,&P1OUT

        bic.w   #CCIFG,&TACCTL1

        br      R_T1ISR_STATE

p1isr:  xor.b   #TXD_PC_RXD,&P1OUT

        xor.b   #RXD_TGT_BSL_TX,&P1IES

        mov.b   #0,&P1IFG

        reti

/******************************************\

*        State Machine for T0.1 ISR        *

\******************************************/

/*-----------------------------------------*

bgn80 is set up initially when BSL is

   invoked and is entered when the leading

   edge of the RXD-PC-TXD arrives

The first byte PC sends is always 0x80

In addition to replicate TXD-Target-Rx,

   we read the captured T0.1 count and

   set up end80 as the next State

*-----------------------------------------*/

bgn80:  mov.w   #end80,R_T1ISR_STATE

        mov.w   #CM_1|SCS|CAP|CCIE,&TACCTL1

        mov.w   &TACCR1,R_9BIT  ; ...

        reti

/*-----------------------------------------*

end80 is set up by bgn80 and is entered

   at the trailing edge of the 0x80

After replicate TXD-Target-Rx, we read

   the captured T0.1 count

The difference between the two readings

   is the count for 8 bits

From that we calculate the counts for 1-bit,

   1.5-bit, and 9-bit (to be used later)

We do a little checking and set up

   bgnxx as the next State

*-----------------------------------------*/

end80:  mov.w   #bgnxx,R_T1ISR_STATE

        mov.w   #CM_2|SCS|CAP|CCIE,&TACCTL1

        mov.w   &TACCR1,R_1BIT  ; ...

        sub.w   R_9BIT,R_1BIT   ; ...

        jn      e0

        mov.w   R_1BIT,R_9BIT   ; ...

        rra.w   R_1BIT          ; ...

        rra.w   R_1BIT          ; ...

        add.w   #1,R_1BIT       ; ...

        rra.w   R_1BIT          ; done

        add.w   R_1BIT,R_9BIT   ; ...

        sub.w   #2,R_9BIT       ; small adjustment, done

        mov.w   R_1BIT,R_1_5BIT ; ...

        rra.w   R_1_5BIT        ; ...

        add.w   R_1BIT,R_1_5BIT ; ...

        sub.w   #2,R_1_5BIT     ; small adjustment, done

        cmp.w   #600,R_1BIT

        jlo     e0

        cmp.w   #1200,R_1BIT

        jhs     e0

        reti

e0:     mov.w   #0,&TACCTL1     ; insane, no more!

        reti

/*-----------------------------------------*

bgnxx is set up by end80 or endprt and is

   entered at the leading edge of byte xx

In addition to replicate TXD-Target-Rx,

   we read the captured T0.1 count and

   set up midxx as the next State

We also set up T0.0 compare interrupt with

   calprt State to calculate parity and

   remember the count to end the parity bit

However, if S2 is pressed, we will forget

   about parity - the State Machine is

   stuck at midxx State and T0.0 is disabled

*-----------------------------------------*/

bgnxx:  mov.w   #midxx,R_T1ISR_STATE

        mov.w   #CM_3|SCS|CAP|CCIE,&TACCTL1

        bit.b   #IN_SW2,&P1IN          ; no parity?

        jz      midxx                  ; no t0isr!

b0:     mov.w   #calprt,T0ISR_STATE
        mov.w   &TACCR1,R_Y

        mov.w   R_1_5BIT,R_X

        add.w   R_Y,R_X

        mov.w   R_X,&TACCR0

        mov.w   #CCIE,&TACCTL0

        mov.w   R_9BIT,R_BGN_PARITY     ; ...

        add.w   R_Y,R_BGN_PARITY        ; done

        mov.w   #8,R_COUNTDOWN          ; init

        mov.w   #0,R_PARITY             ; init

midxx:  reti

/*-----------------------------------------*

midxx is set up by bgnxx and is entered at

   any transition of RXD-PC-TXD in the

   middle of a byte xx

midxx does nothing other than replicate

   TXD-Target-RX

*-----------------------------------------*/

/******************************************\

*        State Machine for T0.0 ISR        *

\******************************************/

/*-----------------------------------------*

calprt is set up by bgnxx and is entered

   after 1.5 bit-time (in the middle of

   Data-Bit-0)

It is also entered at the middle of all

   succeeding Data bits

calprt counts Data bits and calculates

   parity

At Data-Bit-7, either setprt or clrprt

   is set up as the next State and T0.1

   is disabled

*-----------------------------------------*/

calprt: xor.w   &TACCTL1,R_PARITY

        add.w   #-1,R_COUNTDOWN

        jz      c0

        add.w   R_1BIT,&TACCR0

        reti

c0:     mov.w   #0,&TACCTL1

        mov.w   R_BGN_PARITY,&TACCR0

        bit.w   #CCI,R_PARITY

        jc      c1

        mov.w   #clrprt,T0ISR_STATE
        reti

c1:     mov.w   #setprt,T0ISR_STATE
        reti

/*-----------------------------------------*

setprt is set up by calprt as one of the

   two alternatives to make parity even

But timing is set up by Bgnxx in advance

setprt drives TXD-target-BSL-RX high and

   set up endprt as the next State

*-----------------------------------------*/

setprt: bis.b   #TXD_TGT_BSL_RX,&P1OUT

        jmp     c2

/*-----------------------------------------*

clrtprt is set up by calprt as the other

   alternatives to make parity even

But timing is set up by Bgnxx in advance

clrprt drives TXD-target-BSL-RX low and

   set up endprt as the next State

*-----------------------------------------*/

clrprt: bic.b   #TXD_TGT_BSL_RX,&P1OUT ; bic.b not bis.b

c2:     add.w   R_1BIT,&TACCR0

        mov.w   #endprt,T0ISR_STATE
        reti

/*-----------------------------------------*

endprt is set up by either setprt or clrprt

endprt drives TXD-target-BSL-RX high

It also disables T0.0, enables T0.1, and

   set up Bgnxx as T0.1 next State

*-----------------------------------------*/

endprt: bis.b   #TXD_TGT_BSL_RX,&P1OUT

        mov.w   #0,&TACCTL0

        mov.w   #bgnxx,R_T1ISR_STATE

        mov.w   #CM_2|SCS|CAP|CCIE,&TACCTL1

        reti

/******************************************\

*        Interrupt & Reset Vectors         *

\******************************************/

        ORG     0xFFE0+PORT1_VECTOR

        dw      p1isr

        ORG     0xFFE0+TIMERA1_VECTOR

        dw      t1isr

        ORG     0xFFE0+TIMERA0_VECTOR

        dw      t0isr

        ORG     0xFFE0+RESET_VECTOR

        dw      main

/****************/

/*      The     */

        END

/****************/


