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.align256
;This ZMASM Assembler Directive allows you to align your table on an even 256 byte 
boundary

int_vect_tbl: ;Label name representing 16 bit start of Interrupt Vector Table

dw macc_vct ;16 bit vector for Multiply Accumulate Engine (Vector of int_vect_tbl + 00)

dw dma0_vct ;16 bit vector for Direct Memory Access Controller0 (Vector of int_vect_tbl + 02)

dw dma1_vct ;16 bit vector for Direct Memory Access Controller1 (Vector of int_vect_tbl + 04)

dw prt0_vct ;16 bit vector for Programmable Reload Timer0 (Vector of int_vect_tbl + 06)

dw prt1_vct ;16 bit vector for Programmable Reload Timer1 (Vector of int_vect_tbl + 08

dw prt2_vct ;16 bit vector for Programmable Reload Timer2 (Vector of int_vect_tbl + 0A)

dw prt3_vct ;16 bit vector for Programmable Reload Timer3 (Vector of int_vect_tbl + 0C)

dw prt4_vct ;16 bit vector for Programmable Reload Timer4 (Vector of int_vect_tbl + 0E)

dw prt5_vct ;16 bit vector for Programmable Reload Timer5 (Vector of int_vect_tbl + 10)

dw uzi0_vct ;16 bit vector for Universal ZiLOG Interface0 (Vector of int_vect_tbl + 12)

dw uzi1_vct ;16 bit vector for Universal ZiLOG Interface1 (Vector of int_vect_tbl + 14)

dw pta0_vct ;16 bit vector for PortA bit0 (Vector of int_vect_tbl + 16)

dw pta1_vct ;16 bit vector for PortA bit1 (Vector of int_vect_tbl + 18)

dw pta2_vct ;16 bit vector for PortA bit2 (Vector of int_vect_tbl + 1A)

dw pta3_vct ;16 bit vector for PortA bit3 (Vector of int_vect_tbl + 1C)

dw pta4_vct ;16 bit vector for PortA bit4 (Vector of int_vect_tbl + 1E)

dw pta5_vct ;16 bit vector for PortA bit5 (Vector of int_vect_tbl + 20)

dw pta6_vct ;16 bit vector for PortA bit6 (Vector of int_vect_tbl + 22)

dw pta7_vct ;16 bit vector for PortA bit7 (Vector of int_vect_tbl + 24)

dw ptb0_vct ;16 bit vector for PortB bit0 (Vector of int_vect_tbl + 26)

dw ptb1_vct ;16 bit vector for PortB bit1 (Vector of int_vect_tbl + 28)

dw ptb2_vct ;16 bit vector for PortB bit2 (Vector of int_vect_tbl + 2A)

dw ptb3_vct ;16 bit vector for PortB bit3 (Vector of int_vect_tbl + 2C)

dw ptb4_vct ;16 bit vector for PortB bit4 (Vector of int_vect_tbl + 2E)

dw ptb5_vct ;16 bit vector for PortB bit5 (Vector of int_vect_tbl + 30)
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dw ptb6_vct ;16 bit vector for PortB bit6 (Vector of int_vect_tbl + 32)

dw ptb7_vct ;16 bit vector for PortB bit7 (Vector of int_vect_tbl + 34)

dw ptc0_vct ;16 bit vector for PortC bit0 (Vector of int_vect_tbl + 36)

dw ptc1_vct ;16 bit vector for PortC bit1 (Vector of int_vect_tbl + 38)

dw ptc2_vct ;16 bit vector for PortC bit2 (Vector of int_vect_tbl + 3A)

dw ptc3_vct ;16 bit vector for PortC bit3 (Vector of int_vect_tbl + 3C)

dw ptc4_vct ;16 bit vector for PortC bit4 (Vector of int_vect_tbl + 3E)

dw ptc5_vct ;16 bit vector for PortC bit5 (Vector of int_vect_tbl + 40)

dw ptc6_vct ;16 bit vector for PortC bit6 (Vector of int_vect_tbl + 42)

dw ptc7_vct ;16 bit vector for PortC bit7 (Vector of int_vect_tbl + 44)

dw ptd0_vct ;16 bit vector for PortD bit0 (Vector of int_vect_tbl + 46)

dw ptd1_vct ;16 bit vector for PortD bit1 (Vector of int_vect_tbl + 48)

dw ptd2_vct ;16 bit vector for PortD bit2 (Vector of int_vect_tbl + 4A)

dw ptd3_vct ;16 bit vector for PortD bit3 (Vector of int_vect_tbl + 4C)

dw ptd4_vct ;16 bit vector for PortD bit4 (Vector of int_vect_tbl + 4E)

dw ptd5_vct ;16 bit vector for PortD bit5 (Vector of int_vect_tbl + 50)

dw ptd6_vct ;16 bit vector for PortD bit6 (Vector of int_vect_tbl + 52)

dw ptd7_vct ;16 bit vector for PortD bit7 (Vector of int_vect_tbl + 54)

dw null_isr ;16 bit null vectors (RESERVED) for (int_vect_tbl + 56 through 126)

dw null_isr ;16 bit vector pointing to an ISR labeled ³null_isr:´

null_isr:

ei ;re-enable interrupts

reti ;return from interrupt
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Interrupt Jump Table

int_vect_tbl: ;Label name representing 16 bit start of Interrupt Vector Table

dw jump_tbl  + 0 ;16 bit vector for Multiply Accumulate Engine (Vector of int_vect_tbl + 00)

dw jump_tbl  + 5
;16 bit vector for Direct Memory Access Controller0 (Vector of int_vect_tbl + 
02)

dw jump_tbl  + A
;16 bit vector for Direct Memory Access Controller1 (Vector of int_vect_tbl + 
04)

dw jump_tbl  + F ;16 bit vector for Programmable Reload Timer0 (Vector of int_vect_tbl + 06)

dw jump_tbl  + 14 ;16 bit vector for Programmable Reload Timer1 (Vector of int_vect_tbl + 08)

dw jump_tbl  + 19 ;16 bit vector for Programmable Reload Timer2 (Vector of int_vect_tbl + 0A)

dw jump_tbl  + 1E ;16 bit vector for Programmable Reload Timer3 (Vector of int_vect_tbl + 0C)

dw jump_tbl  + 23 ;16 bit vector for Programmable Reload Timer4 (Vector of int_vect_tbl + 0E)

dw jump_tbl  + 28 ;16 bit vector for Programmable Reload Timer5 (Vector of int_vect_tbl + 10)
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jump_tbl:

jp.lil  
Lable_Name_of_ISR

;This assembles the appropriate two byte Op Code 
plus 3-byte vector to the appropriate 24-bit 
memory location. Jump_tbl + 0

jp.lil  
Lable_Name_of_ISR

;jump_tbl  + 5

jp.lil  
Lable_Name_of_ISR

;jump_tbl  + A

jp.lil  
Lable_Name_of_ISR

;jump_tbl  + F

ld a, HIGH 
int_vect_tbl

;Load High Byte of interrupt vector table address into the 
Accumulator

ld i,a
;Load the Interrupt Vector Register with the High Byte of the 
Interrupt Vector Table
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_asm(\tld a, 0xxx) ;Load High Byte of interrupt vector table address into the Accumulator

_asm(\tld i,a) ;Load the Interrupt Vector Register with the High Byte of the Interrupt Vector Table

#pragma interrupt

void isr_null(void)

{

}

void sethandler(void (*)(void), unsigned char);
�.�����*/����



���
�-������.��
0��	�������,��%��#��1��		����2�	�-��	�����1�����
�+��,�1��		������������������ 
3

��
����������

1.$�AA08$F$�?��!�1.$�AA08$FC0>8F$�?��!������-��	��	��

��	�5����
����%�-�������%	&

�)���
&

1�����%	��%������5����%�1.$�AA08$F$�?������ �����%�9�#��������	��
�
A�>:!��%�1.$�AA08$FC0>8F$�?������ �����%�9�#��������	��
�A�>:!�����
�%�B��$�AF$1>�A����� ��G%���
����	�,	����%�I1J�	,���	����%��)���

$%��#����H�����	��
�A�>�
�-���� ��%�������		�����-��	��� 
�9�)����:�����
������		����4������ 
�9�)����:��$%�1��		����B-��	��� 
������ ��
�,���������
���<"G/ 3�� �����	3���0����	-����,�������		���!��%��#��	�����%����	�/
�	�����G/ ����-��	�5	����%����		���F�� 
���$%��#���-��	������%�
���		���F4���F�� 
�����	��������)-������<'/ ���4���������3����	3�
�-�/
���������%�<'/ �������

void sethandler(void (*handler)(void), unsigned char vector)

{

void** ptr;

ptr=(void*)(INTERRUPT_JUMP_TABLE+vector/2*5);

/* vector 0 / 2 * 5 = 0 + interrupt jump table E100 = E100
vector 2 / 2 * 5 = 5 + interrupt jump table E100 = E105
vector 4 / 2 * 5 = A + interrupt jump table E100 = E10A

point vector to the jump table by physically writing the
vector into the jump table into the vector table*/

*((unsigned short*)(INTERRUPT_TABLE+vector))=ptr;

/* Therefore, this is what memory would look like starting at
 the interrupt table E000:
 00 E1 05 E1 0A E1 0F E1 14 E1...........*/

/* Write the jp.lil Op Code in big endian format to the jump table */
*((unsigned short*)ptr)=0xc35b;

/* Increment the pointer by two*/
ptr=(void**)(INTERRUPT_JUMP_TABLE+vector/2*5+2);

/* Write the address of the isr handler into the jump table */
*ptr=handler;

}

#define INTERRUPT_TABLE 0x00e000 

#define INTERRUPT_JUMP_TABLE 0x00e100

#define VECTOR_TIMER0 0x06

#define VECTOR_TIMER1 0x08
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******************************************************************************
*  PORTA       *
******************************************************************************
PA_DR equ  %96
PA_DDR equ  %97
PA_ALT1 equ %98
PA_ALT2 equ %99

******************************************************************************
*  PORTB       *
*****************************************************************************
PB_DR equ  %9A
PB_DDR equ  %9B
PB_ALT1 equ %9C
PB_ALT2 equ %9D
******************************************************************************
*
*  PORTC       *
*****************************************************************************
PC_DR equ  %9E
PC_DDR equ  %9F
PC_ALT1 equ %A0
PC_ALT2 equ %A1
******************************************************************************
*  PORTD       *
******************************************************************************
PD_DR equ  %A2
PD_DDR equ  %A3
PD_ALT1 equ %A4
PD_ALT2 equ %A5
*****************************************************************************
*  UART0       *
*****************************************************************************

UART_RBR0 equ %C0
UART_THR0 equ %C0
BRG_DLRL0 equ %C0
BRG_DLRH0 equ %C1
UART_IER0 equ %C1
UART_IIR0 equ %C2
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UART_FCTL0 equ %C2
UART_LCTL0 equ %C3
UART_MCTL0 equ %C4
UART_LSR0 equ %C5
UART_MSR0 equ %C6
UART_SPR0 equ %C7
******************************************************************************
*  UART1       *
*****************************************************************************
BRG_DLRL1 equ %D0
BRG_DLRH1 equ %D1
UART_RBR1 equ %D0
UART_THR1 equ %D0
UART_IER1 equ %D1
UART_IIR1 equ %D2
UART_FCTL1 equ %D2
UART_LCTL1 equ %D3
UART_MCTL1 equ %D4
UART_LSR1 equ %D5
UART_MSR1 equ %D6
UART_SPR1 equ %D7
******************************************************************************
*  UZI CONTROL       *
******************************************************************************
UZI_CTL0 equ %CF
UZI_CTL1 equ %DF
******************************************************************************
*  I2C0       *
******************************************************************************
I2C_SAR0 equ %C8
I2C_XSAR0 equ %C9
I2C_DR0 equ %CA
I2C_CTL0 equ %CB
I2C_SR0 equ %CC
I2C_CCR0 equ %CC
I2C_SRR0 equ %CD

******************************************************************************
*  I2C1       *
******************************************************************************
I2C_SAR1 equ %D8
I2C_XSAR1 equ %D9
I2C_DR1 equ %DA
I2C_CTL1 equ %DB
I2C_SR1 equ %DC
I2C_CCR1 equ %DC
I2C_SRR1 equ %DD
******************************************************************************
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<<
*  SPI0       *
******************************************************************************
SPI_CTL0 equ %B6
SPI_SR0 equ %B7
SPI_RBR0 equ %B8
SPI_TSR0 equ %B8
******************************************************************************
*  SPI1       *
******************************************************************************
SPI_CTL1 equ %BA
SPI_SR1 equ %BB
SPI_RBR1 equ %BC
SPI_TSR1 equ %BC
******************************************************************************
  TIMER0       *
******************************************************************************
TMR_CTL0 equ %80
TMR_DRL0 equ %81
TMR_DRH0 equ %82
TMR_RRL0 equ %81
TMR_RRH0 equ %82
******************************************************************************
*  TIMER1       *
******************************************************************************
TMR_CTL1 equ %83
TMR_DRL1 equ %84
TMR_DRH1 equ %85
TMR_RRL1 equ %84
TMR_RRH1 equ %85

******************************************************************************
*  TIMER2       *
******************************************************************************
TMR_CTL2 equ %86
TMR_DRL2 equ %87
TMR_DRH2 equ %88
TMR_RRL2 equ %87
TMR_RRH2 equ %88
******************************************************************************
*  TIMER3       *
******************************************************************************
TMR_CTL3 equ %89
TMR_DRL3 equ %8A
TMR_DRH3 equ %8B
TMR_RRL3 equ %8A
TMR_RRH3 equ %8B
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******************************************************************************
*  TIMER4       *
******************************************************************************
TMR_CTL4 equ %8C
TMR_DRL4 equ %8D
TMR_DRH4 equ %8E
TMR_RRL4 equ %8D
TMR_RRH4 equ %8E
******************************************************************************
*  TIMER5       *
******************************************************************************
TMR_CTL5 equ %8F
TMR_DRL5 equ %90
TMR_DRH5 equ %91
TMR_RRL5 equ %90
TMR_RRH5 equ %91
******************************************************************************
*  WDT       *
******************************************************************************
WDT_CTL equ %93
WDT_RR equ %94
******************************************************************************
*  Chip Select & WSG       *
*****************************************************************************
CS_LBR0 equ %A8
CS_UBR0 equ %A9
CS_CTL0 equ %AA
CS_LBR1 equ %AB
CS_UBR1 equ %AC
CS_CTL1 equ %AD
CS_LBR2 equ %AE
CS_UBR2 equ %AF
CS_CTL2 equ %B0
CS_LBR3 equ %B1
CS_UBR3 equ %B2
CS_CTL3 equ %B3
******************************************************************************
*  RAM CONTROL       *
******************************************************************************
RAM_CTL0 equ %B4
RAM_CTL1 equ %B5
******************************************************************************
*  DMA       *
******************************************************************************
DMA_SARL0 equ %EE
DMA_SARM0 equ %EF
DMA_SARH0 equ %F0
DMA_DARL0 equ %F1
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DMA_DARM0 equ %F2
DMA_DARH0 equ %F3
DMA_BCL0 equ %F4
DMA_BCH0 equ %F5
DMA_CTL0 equ %F6

DMA_SARL1 equ %F7
DMA_SARM1 equ %F8
DMA_SARH1 equ %F9
DMA_DARL1 equ %FA
DMA_DARM1 equ %FB
DMA_DARH1 equ %FC
DMA_BCL1 equ %FD
DMA_BCH1 equ %FE
DMA_CTL1 equ %FF
******************************************************************************
*  MACC       *
******************************************************************************
MAC_XSTART equ %E0
MAC_XEND equ %E1
MAC_XRELOAD equ %E2
MAC_LENGTH equ %E3
MAC_YSTART equ %E4
MAC_YEND equ %E5
MAC_YRELOAD equ %E6
MAC_CTL equ %E7
MAC_AC0 equ %E8
MAC_AC1 equ %E9
MAC_AC2 equ %EA
MAC_AC3 equ %EB
MAC_AC4 equ %EC
MAC_SR equ %ED
******************************************************************************
******************************************************************************

�!";����&
�;%��	:���

$%�5�

����,�-������-������������%�5�
�eZ80_Assembly_Timer.asm�

******************************************************************************
******************************************************************************
*  eZ80 Assembly Timer0 Interrupt Routine Written by Mark Thissen 8/6/01.
*
* This routine runs from ZDS/ZDI using the eZ80 evaluation board and intializes 
Timers 0 and 1 to interrupt
* every 10mS from an eZ80 running at 40MHz.  It then outputs a pulse on PortA0 
every 10mS*50 or 0.5s. 
* Total Wave form period = 1s. Timer1 toggles portA1 every 10mS*100 or 1second. 
Total Wave Form Period =
�.�����*/����
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* 2 Seconds.
*
*   ZDS  >>  3.65Beta
* Tab Setting >> 8
*
* List of Files in Project
*
* eZ80_assembly_timer.asm
* ez80.inc
*
****************************************************************************** 
*    Memory Map
*************************************************************************** 
* Initial Settings
*
* _______________________ FFFFFF
* |     |
*   |     |
*   |     |
* |///////////////|
* |///NOT USED ///|
* |///////////////|
*   |     |
* |     |
* |_______________|__ 100000
* |     | 0FFFFF
* |      USER RAM |
* |           |
* |_______________|__ 000000
*   
*
***************************************************************************
*
*
* Project Initial Settings:
* SPL 0FFFFFh
* SPS FFFFh
* PC 0000h
* CS0 Not used, all zeros
* CS1 Lower Bound = 0, Upper Bound = 0F, Control Register = 28
* CS2 Not used, all zeros
* CS3 Not used, all zeros
* LINKER Settings
* EXTIO 0000 to FFFFh
* INTIO   0000 to 00FFh
* ROM 000000 to 0FFFFFh
*****************************************************************************

include "ez80.inc"
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<G
org 0 ;eZ80 Reset Vector

.assume adl=1
define code_data, space = ROM, org = %f0000 ;Control Section starting

;at F0000h
define code_data0, space = ROM, org = %100 ;Control Section starting

;at 100h
define nmi_loop, space = ROM, org = %66 ;Control Section starting

;at 66h for NMI
globals on

jp.lil start ;Jump to start (0x000100)

segment code_data0
start:

di ;Ensure Interrupts Disabled
ld.lil sp,%FFFFF ;Init Stack Pointer
stmix ;Use eZ80 mix mode

;Note,  All internal registers pertinent to program control must be initialized in the 
;code when running from ROM.  ZDS Initial Settings will no longer apply.

ld a, HIGH int_vect_tbl ;Get high byte of interrupt vector
;table address

ld i,a ;Program the Interrupt Vector Register
;(I)

ld a,0
ld.lil (intermediate_ticks),a ;Initialize interrupt counter
ld.lil (intermediate_ticks1),a ;Initialize interrupt counter1

********************************************************************************
* Port A Initialization
********************************************************************************

ld a,%00
out0 (PA_DDR),a ;Make PA0 output
out0 (PA_ALT2),a ;No special Functions
out0 (PA_ALT1),a

********************************************************************************
*  Timer init and Enable
********************************************************************************

ld a, 0
out0 (TMR_CTL0),a
out0 (TMR_CTL1),a
ld a, 61h
out0 (TMR_RRH0),a ;Timer High byte reload constant
out0 (TMR_RRH1),a ;Timer High byte reload constant
ld a,0A8h
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<D
out0 (TMR_RRL0),a ;Timer Low byte reload constant
out0 (TMR_RRL1),a ;Timer Low byte reload constant
ld a,5Eh
out0 (TMR_CTL0),a ;Multi-pass mode, Clock/16, Interrupt Enable
out0 (TMR_CTL1),a ;Multi-pass mode, Clock/16, Interrupt Enable
in0 a,(TMR_CTL0)
or a,01
out0 (TMR_CTL0),a ;Start Timer0
in0 a,(TMR_CTL1)
or a,01
out0 (TMR_CTL1),a ;Start Timer1

ei ;Enable Interrupts

loop:
jr loop ;Sit here and loop and wait for interrupt

segment nmi_loop ;NMI control Section (66h)

nmi_isr:
nop ;No Operation
retn ;Return from Non-maskable Interrupt

segment code_data0

************************************************************************************
* Vector Tables and ISR’s
************************************************************************************

.align 256 ;This ZMASM Assembler Directive allows you to
;align your table on an even 256 byte boundary

int_vect_tbl: ;Label name of Interrupt Vector Table

dw jump_tbl + 0 ;16 bit vector for Multiply Accumulate Engine
;(Vector of int_vect_tbl + 00)

dw jump_tbl + 0 ;16 bit vector for Direct Memory Access Controller0
;(Vector of int_vect_tbl + 02)

dw jump_tbl + 0 ;16 bit vector for Direct Memory Access Controller1
;(Vector of int_vect_tbl + 04)

dw jump_tbl + 5 ;16 bit vector for Programmable Reload Timer0
;(Vector of int_vect_tbl + 06)

dw jump_tbl + 10 ;16 bit vector for Programmable Reload Timer1
;(Vector of int_vect_tbl + 08)

dw jump_tbl + 0 ;16 bit vector for Programmable Reload Timer2
;Vector of int_vect_tbl + 0A)

dw jump_tbl + 0 ;16 bit vector for Programmable Reload Timer3
;(Vector of int_vect_tbl + 0C)
�.�����*/����
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dw jump_tbl + 0 ;16 bit vector for Programmable Reload
;Timer4 (Vector of int_vect_tbl + 0E)

dw jump_tbl + 0 ;16 bit vector for Programmable Reload
;Timer5 (Vector of int_vect_tbl + 10)

dw jump_tbl + 0 ;16 bit vector for Universal ZiLOG
;Interface0 (Vector of int_vect_tbl + 12)

dw jump_tbl + 0 ;16 bit vector for Universal ZiLOG
;Interface1(Vector of int_vect_tbl + 14)

dw jump_tbl + 0 ;16 bit vector for PortA bit0 (Vector of
;int_vect_tbl + 16)

dw jump_tbl + 0 ;16 bit vector for PortA bit1 (Vector of
;int_vect_tbl + 18)

dw jump_tbl + 0 ;16 bit vector for PortA bit2 (Vector of
;int_vect_tbl + 1A)

dw jump_tbl + 0 ;16 bit vector for PortA bit3 (Vector of
;int_vect_tbl + 1C)

dw jump_tbl + 0 ;16 bit vector for PortA bit4 (Vector of
;int_vect_tbl + 1E)

dw jump_tbl + 0 ;16 bit vector for PortA bit5 (Vector of
;int_vect_tbl + 20)

dw jump_tbl + 0 ;16 bit vector for PortA bit6 (Vector of
;int_vect_tbl + 22)

dw jump_tbl + 0 ;16 bit vector for PortA bit7 (Vector of
;int_vect_tbl + 24)

dw jump_tbl + 0 ;16 bit vector for PortB bit0 (Vector of
;int_vect_tbl + 26)

dw jump_tbl + 0 ;16 bit vector for PortB bit1 (Vector of
;int_vect_tbl + 28)

dw jump_tbl + 0 ;16 bit vector for PortB bit2 (Vector of
;int_vect_tbl + 2A)

dw jump_tbl + 0 ;16 bit vector for PortB bit3 (Vector of
;int_vect_tbl + 2C)

dw jump_tbl + 0 ;16 bit vector for PortB bit4 (Vector of
;int_vect_tbl + 2E)

dw jump_tbl + 0 ;16 bit vector for PortB bit5 (Vector of
;int_vect_tbl + 30)

dw jump_tbl + 0 ;16 bit vector for PortB bit6 (Vector of
;int_vect_tbl + 32)

dw jump_tbl + 0 ;16 bit vector for PortB bit7 (Vector of
;int_vect_tbl + 34)

dw jump_tbl + 0 ;16 bit vector for PortC bit0 (Vector of
;int_vect_tbl + 36)

dw jump_tbl + 0 ;16 bit vector for PortC bit1 (Vector of
;int_vect_tbl + 38)

dw jump_tbl + 0 ;16 bit vector for PortC bit2 (Vector of
;int_vect_tbl + 3A)

dw jump_tbl + 0 ;16 bit vector for PortC bit3 (Vector of
;int_vect_tbl + 3C)
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dw jump_tbl + 0 ;16 bit vector for PortC bit4 (Vector of
;int_vect_tbl + 3E)

dw jump_tbl + 0 ;16 bit vector for PortC bit5 (Vector of
;int_vect_tbl + 40)

dw jump_tbl + 0 ;16 bit vector for PortC bit6 (Vector of
;int_vect_tbl + 42)

dw jump_tbl + 0 ;16 bit vector for PortC bit7 (Vector of
;int_vect_tbl + 44)

dw jump_tbl + 0 ;16 bit vector for PortD bit0 (Vector of
;int_vect_tbl + 46)

dw jump_tbl + 0 ;16 bit vector for PortD bit1 (Vector of
;int_vect_tbl + 48)

dw jump_tbl + 0 ;16 bit vector for PortD bit2 (Vector of
;int_vect_tbl + 4A)

dw jump_tbl + 0 ;16 bit vector for PortD bit3 (Vector of
;int_vect_tbl + 4C)

dw jump_tbl + 0 ;16 bit vector for PortD bit4 (Vector of
;int_vect_tbl + 4E)

dw jump_tbl + 0 ;16 bit vector for PortD bit5 (Vector of
;int_vect_tbl + 50)

dw jump_tbl + 0 ;16 bit vector for PortD bit6 (Vector of
;int_vect_tbl + 52)

dw jump_tbl + 0 ;16 bit vector for PortD bit7 (Vector of
;int_vect_tbl + 54)

dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 56)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 58)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 5A)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 5C)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 5E)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 60)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 62)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 64)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 66)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 68)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 6A)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 6C)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 6E)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 70)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 72)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 74)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 76)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 78)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 7A)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 7C)
dw jump_tbl + 0 ;16 bit null vectors (RESERVED) for (int_vect_tbl + 7E)

********************************************************************************
�.�����*/����
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jump_tbl:

jp.lil null_isr ;Jump to Null ISR 
jp.lil timer_isr ;Jump to Timer0 ISR
jp.lil timer_isr1 ;Jump to Timer1 ISR

******************************************************************************
*******************************
* These ISR’s reside in 20 bit space as defined by segment 
code_data
******************************************************************************
segment code_data

timer_isr:
in0 a,(TMR_CTL0) ;Read CTL0 to clear pending interrupt
ld.il a,(intermediate_ticks) ;Read in counter variable
inc a ;inc variable
ld.il (intermediate_ticks),a ;save it
cp 50 ;Test variable.  Is it 50 yet?
jr z, toggle_A0 ;Yes, toggle A0
jr isr_exit ;No, return

toggle_A0:
in0 a,(PA_DR) ;Read in PA data register
xor a,01 ;Toggle bit
out0 (PA_DR),a ;Write back to port
ld a,0
ld.il (intermediate_ticks),a ;Clear time counter

isr_exit:
ei;re-enable interrupts
reti.l;Return from Interrupt

******************************************************************************
timer_isr1:

in0 a,(TMR_CTL1) ;Read CTL1 to clear pending interrupt
ld.il a,(intermediate_ticks1) ;Read in counter variable
inc a ;inc variable
ld.il (intermediate_ticks1),a ;save it
cp 100 ;Test variable.  Is it 100 yet?
jr z, toggle_A1 ;Yes, toggle A1
jr isr1_exit ;No, return

toggle_A1:
in0 a,(PA_DR) ;Read in PA data register
xor a,02 ;Toggle bit
out0 (PA_DR),a ;Write back to port
ld a,0
�.�����*/����
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ld.il (intermediate_ticks1),a ;Clear time counter
isr1_exit:

ei ;re-enable interrupts
reti.l ;Return from Interrupt

******************************************************************************
null_isr:

ei ;re-enable interrupts
reti.l ;return from interrupt

*****************************************************************************
intermediate_ticks: db [1]0 ;Timer count variable
intermediate_ticks1: db [1]0 ;Timer1 count variable
******************************************************************************

end ;End of Assembly
�.�����*/����
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�eZ80_boot.s�

;************************************************************************
;* ez80Boot: C Runtime Startup
;* Copyright (c) ZiLOG, 1999
;************************************************************************

define .nbss, space=ROM
;************************************************************************

.sect ".nbss" ; In case no-one else names it
;************************************************************************
.INITSIM .equ    0 ; Using simulator?

.if .INITSIM

.assume ADL=0
define .simstart,SPACE=ROM, org=0
segment .simstart
jp.lil _c_int0
.endif

define .startup, space=ROM

.sect ".startup" ; This should be placed properly

.def _c_int0

.def __exit

.ref _main

.ref .BSS_BASE,.BSS_LENGTH

.ref .TOSPS

.ref .TOSPL

.INITBSS .equ    1 ;Zero the .bss section ?

.INITCOPY .equ 1 ;Copy the initialized tabels?

.assume ADL=1

;**********************************
; Program entry point
;**********************************

_c_int0:
ld.sis sp,.TOSPS ; Setup SPS
ld.lil sp,.TOSPL ; Setup SPL
call.il _c_int1 ; Call the init with ADL=1

__exit:
jr $ ; ?
�.�����*/����
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.assume ADL=1

_c_int1:
.if .INITBSS

;------ Initialize the .BSS section to zero

ld hl,.BSS_LENGTH ; Check for non-zero length
ld bc,0 ; *
or a,a ; *
sbc hl,bc ; *
jr z,_c_bss_done ; .BSS is zero-length ...

$$:
ld hl,.BSS_BASE ; [hl]=.bss
ld bc,.BSS_LENGTH
ld (hl),0
dec bc ; 1st byte’s taken care of
ld hl,0
sbc hl,bc
jr z,_c_bss_done ; Just 1 byte ...
ld hl,.BSS_BASE ; reset hl
ld de,.BSS_BASE+1 ; [de]=.bss+1
ldir

_c_bss_done:

.endif ; .INITBSS

.if .INITCOPY ; Copy Initialized tabels

.ref    .DATA_BASE ; Address of initialized data section

.ref    .DATA_COPY ; Address of initialized data section copy

.ref    .DATA_LENGTH ; Length of initialized data sectrion

;------ Copy the initialized data section
ld hl,.DATA_LENGTH ; Check for non-zero length
ld bc,0 ; *
or a,a ; *
sbc hl,bc ; *
jr z,_c_data_done ; .DATA is zero-length ...

$$:
ld hl,.DATA_COPY ; [hl]=.data_copy
ld de,.DATA_BASE ; [de]=.data
ld bc,.DATA_LENGTH ; [bc]= data length

loaddata: ; Load 64k at a time.
add hl, bc ;
push hl         ; 
or a, a
sbc hl,bc
�.�����*/����
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ldir ; Copy the data section
push hl ; load next address to bc
pop  bc ;
pop hl ; load end address to hl
or a,a ; reset cary flag
sbc hl,bc ; check if done transfer
jr z, _c_data_done ;
push bc
push hl
pop bc
pop hl
jr loaddata

_c_data_done:
.endif

;------ main()

ld hl,0 ; hl=NULL
push hl ; argv[0] = NULL
ld ix,0
add ix,sp ; ix=&argv[0]
push ix ; &argv[0]

pop hl
ld de,0 ; argc==0
call _ main ; main()
pop af ; clean the stack
ret.l ; return with ADL=0

�!"��: 

$%�5�
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�ez80def.h�

/****************************************************************
 * ez80def.h
 *
 ****************************************************************/

#ifndef _EZ80DEF_H
#define _EZ80DEF_H

#include <ez80.h>

#define di() _asm("\tdi");
#define ei() _asm("\tei");

#define VECTOR_TIMER0 0x06
#define VECTOR_TIMER1 0x08
�.�����*/����
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#define VECTOR_UART0 0x12
#define VECTOR_UART1 0x14

#define RAM_CTL0 (*((__INTIO volatile unsigned char *)0xb4))
#define RAM_CTL1 (*((__INTIO volatile unsigned char *)0xb5))

#define TMR_CTL0 (*((__INTIO volatile unsigned char *)0x80))
#define TMR_DRL0 (*((__INTIO volatile unsigned char *)0x81))
#define TMR_DRH0 (*((__INTIO volatile unsigned char *)0x82))
#define TMR_RRL0 (*((__INTIO volatile unsigned char *)0x81))
#define TMR_RRH0 (*((__INTIO volatile unsigned char *)0x82))

#define TMR_CTL1 (*((__INTIO volatile unsigned char *)0x83))
#define TMR_DRL1 (*((__INTIO volatile unsigned char *)0x84))
#define TMR_DRH1 (*((__INTIO volatile unsigned char *)0x85))
#define TMR_RRL1 (*((__INTIO volatile unsigned char *)0x84))
#define TMR_RRH1 (*((__INTIO volatile unsigned char *)0x85))

#define PA_DR (*((__INTIO volatile unsigned char *)0x96))
#define PA_DDR (*((__INTIO volatile unsigned char *)0x97))
#define PA_ALT1 (*((__INTIO volatile unsigned char *)0x98))
#define PA_ALT2 (*((__INTIO volatile unsigned char *)0x99))

#define PB_DR (*((__INTIO volatile unsigned char *)0x9a))
#define PB_DDR (*((__INTIO volatile unsigned char *)0x9b))
#define PB_ALT1 (*((__INTIO volatile unsigned char *)0x9c))
#define PB_ALT2 (*((__INTIO volatile unsigned char *)0x9d))

#define PC_DR (*((__INTIO volatile unsigned char *)0x9e))
#define PC_DDR (*((__INTIO volatile unsigned char *)0x9f))
#define PC_ALT1 (*((__INTIO volatile unsigned char *)0xa0))
#define PC_ALT2 (*((__INTIO volatile unsigned char *)0xa1))

#define PD_DR (*((__INTIO volatile unsigned char *)0xa2))
#define PD_DDR (*((__INTIO volatile unsigned char *)0xa3))
#define PD_ALT1 (*((__INTIO volatile unsigned char *)0xa4))
#define PD_ALT2 (*((__INTIO volatile unsigned char *)0xa5))

#define UART_RBR0 (*((__INTIO volatile unsigned char *)0xc0))
#define UART_THR0 (*((__INTIO volatile unsigned char *)0xc0))
#define BRG_DLRL0 (*((__INTIO volatile unsigned char *)0xc0))
#define BRG_DLRH0 (*((__INTIO volatile unsigned char *)0xc1))
#define UART_IER0 (*((__INTIO volatile unsigned char *)0xc1))
#define UART_IIR0 (*((__INTIO volatile unsigned char *)0xc2))
#define UART_FCTL0 (*((__INTIO volatile unsigned char *)0xc2))
#define UART_LCTL0 (*((__INTIO volatile unsigned char *)0xc3))
#define UART_MCTL0 (*((__INTIO volatile unsigned char *)0xc4))
#define UART_LSR0 (*((__INTIO volatile unsigned char *)0xc5))
�.�����*/����
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#define UART_MSR0 (*((__INTIO volatile unsigned char *)0xc6))
#define UART_SPR0 (*((__INTIO volatile unsigned char *)0xc7))
#define I2C_SAR0 (*((__INTIO volatile unsigned char *)0xc8))
#define I2C_XSAR0 (*((__INTIO volatile unsigned char *)0xc9))
#define I2C_DR0 (*((__INTIO volatile unsigned char *)0xca))
#define I2C_CTL0 (*((__INTIO volatile unsigned char *)0xcb))
#define I2C_SR0 (*((__INTIO volatile unsigned char *)0xcc))
#define I2C_SRR0 (*((__INTIO volatile unsigned char *)0xcd))
#define UZI_CTL0 (*((__INTIO volatile unsigned char *)0xcf))

#define UART_RBR1 (*((__INTIO volatile unsigned char *)0xd0))
#define UART_THR1 (*((__INTIO volatile unsigned char *)0xd0))
#define BRG_DLRL1 (*((__INTIO volatile unsigned char *)0xd0))
#define BRG_DLRH1 (*((__INTIO volatile unsigned char *)0xd1))
#define UART_IER1 (*((__INTIO volatile unsigned char *)0xd1))
#define UART_IIR1 (*((__INTIO volatile unsigned char *)0xd2))
#define UART_FCTL1 (*((__INTIO volatile unsigned char *)0xd2))
#define UART_LCTL1 (*((__INTIO volatile unsigned char *)0xd3))
#define UART_MCTL1 (*((__INTIO volatile unsigned char *)0xd4))
#define UART_LSR1 (*((__INTIO volatile unsigned char *)0xd5))
#define UART_MSR1 (*((__INTIO volatile unsigned char *)0xd6))
#define UART_SPR1 (*((__INTIO volatile unsigned char *)0xd7))
#define I2C_SAR1 (*((__INTIO volatile unsigned char *)0xd8))
#define I2C_XSAR1 (*((__INTIO volatile unsigned char *)0xd9))
#define I2C_DR1 (*((__INTIO volatile unsigned char *)0xda))
#define I2C_CTL1 (*((__INTIO volatile unsigned char *)0xdb))
#define I2C_SR1 (*((__INTIO volatile unsigned char *)0xdc))
#define I2C_SRR1 (*((__INTIO volatile unsigned char *)0xdd))
#define UZI_CTL1 (*((__INTIO volatile unsigned char *)0xdf))

#endif
******************************************************************************

���		����:�
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�interrupts.c�Q

/****************************************************************
 * interrupts.c
 *
 * These are interrupt routines for the eZ80
 * 
 * Since interrupt table and interrupt routines must be within
 * first 64k boundary, the following allows interrupt
 * routines to be located anywhere within the 16MB address space.
 *
 * To do this, two tables are setup in the on-board sram which
 * is at 00E000 to 00FFFF
 *
�.�����*/����
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 * The first table is the interrupt vector table. It lies 
 * at 00E000 to 00E0FF (or wherever INTERRUPT_TABLE is defined
 * to point to in interrupts.h) and contains vectors into the next 
 * interrupt "jump" table.
 *
 * The second table lies from 00E100 to 00E37f (or wherever 
 * INTERRUPT_JUMP_TABLE points to in interrupts.h). It is a table 
 * of jp.lil instructions to the 24 bit address of the actual interrupt 
 * routine. Each entry is 5 bytes. The first two bytes are the opcode
 * 0x5b, 0xc3 which is the jp.lil pneumonic. The next three bytes are 
 * the 24 bit address of the interrupt routine.
 *
 * The sethandler function will automatically place an isr routine
 * in the interrupt "jump" table.
 *
 ****************************************************************/

#include "interrupts.h"
extern void isr_null(void);
extern void _asm(char *);

#pragma interrupt
void isr_null(void)

{
}

/****************************************************************
 * This function sets up the interrupts tables on the eZ80. It will
 * initialize each vector in the interrupt vector table to point to
 * its corresponding entry in the interrupt "jump" table. It 
 * calls the sethandler function and initializes all the 128 eZ80
 * interrupt vectors to point to isr_null.  
 *
 * Lastly, it initializes the eZ80’s "i" register with the high
 * byte of the interrupt vector table or in this case, "E0"
 *
 ****************************************************************/
void init_interrupts(void)
{

int i;

//initialize all interrupt vectors to null isr
for(i=0; i < 256; i+=2)

 {
sethandler(&isr_null,i);

}

_asm("\tld a,%e0\n\tld i,a");
�.�����*/����
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}

/****************************************************************
 * This function places an interrupt handler in the interrupt
 * "jump" table.
 *
 * You only need to pass it the actual interrupt vector number
 * along with the ISR handler address. It Will compute the offset
 * into the interrupt jump table and set it accordingly.
 *
 ****************************************************************/

 void sethandler(void (*handler)(void), unsigned char vector)
 {

void** ptr;

ptr=(void*)(INTERRUPT_JUMP_TABLE+vector/2*5);
/* vector 0 / 2 * 5 = 0 + interrupt jump table E100 = E100
   vector 2 / 2 * 5 = 5 + interrupt jump table E100 = E105
   vector 4 / 2 * 5 = A + interrupt jump table E100 = E10A

   point vector to the jump table by physically writing the
   vector into the jump table into the vector table*/

*((unsigned short*)(INTERRUPT_TABLE+vector))=ptr;

  /* Therefore, this is what memory would look like starting at
     the interrupt table E000:
     00 E1 05 E1 0A E1 0F E1 14 E1...........*/

/* Write the jp.lil opcode in big endian format to the jump table */
*((unsigned short*)ptr)=0xc35b;

/* Increment the pointer by two*/
ptr=(void**)(INTERRUPT_JUMP_TABLE+vector/2*5+2);

/* Write the address of the isr handler into the jump table */
*ptr=handler;

}

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

���		����: 
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/****************************************************************
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 * interrupts.h
 *
 ****************************************************************/

#ifndef _INTERRUPTS_H
#define _INTERRUPTS_H

#define INTERRUPT_TABLE 0x00e000
#define INTERRUPT_JUMP_TABLE 0x00e100

#define ei() _asm("\tei");
#define di() _asm("\tdi");

void sethandler(void (*)(void), unsigned char);
void init_interrupts(void);

#endif /* _INTERRUPTS_H */

4���:�
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�Main.c�

/**************************************************************************
* eZ80190 C Timer Interrupt Routine by Mark Thissen 8/7/01
*
*  This program is set up to run from ZDS/ZDI with the eZ80 Evaluation board.
* It utilizes the eZ80190 running at 40MHz., and initializes two Timers,
* TMR0 and TMR1, to interrupt every 10mS.  Timer0 utilizes a period counter,
* and a time high and time low register to implement a Modulated PWM routine
* on PA0 and PA2.  PA2 is simply implemented as the inverse of PA0.  The period
* time of the modulated waveform is 100mS and modulates through 9 iterations 
* from 1/10 on and 9/10 off to 9/10 on and 1/10 off.
* The initial settings for the eZ80 and the memory map are outlined below.
* Two versions of initial settings with memory map variations have been
* utilized to demonstrate that no matter where the ISR’s are located
* (be it 16 bit space or 24 bit space) that the jump table can be used
* to properly set the vector locations.
*
* C Compiler  >>  eZ80CC1.01
*   ZDS >>  3.65Beta
* Tab Setting >>  C Files = 4, .s files = 8
*
* List of Files in Project
*
* eZ80boot.s
* main.c
* time_pwm.c
* interrupts.c
* <Dependencies>
�.�����*/����
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* ez80def.h
* ez80.h
* interrupts.h
*
*************************************************************************** 
*
* Memory Maps
*
*************************************************************************** 
C Memory Maps

Initial Settings1 Initial Settings2
   _______________________ FFFFFF __________________________ FFFFFF
  | |    | |
  | |    | |
  | |    | //// NOT USED /////|
  |  | 20000 | |

| | | 1FFFFF | |
  | //// NOT USED ///// |    |____________________|__200000
  | |    |       |  1FFFFF
  | |    | |
  | |    |    USER RAM |
  | |    | |
  | |    |____________________|__100000
  |_____________________|__ 100000  | | 0FFFFF
  |                  |   0FFFFF   | | |   
  |   |    |    |
  |     USER RAM     |    |  //// NOT USED ////|
  |   |    | |
  |   |    | |
  |   |    | |
  |_____________________|__ 000000   |____________________________|__ 000000

***************************************************************************
*
*
* Project Initial Settings1:
* SPL 0FFFFFh
* SPS FFFFh
* PC 0000h
* CS0 Not used, all zeros
* CS1 Lower Bound = 0, Upper Bound = 0F, Control Register = 28
* CS2 Not used, all zeros
* CS3 Not used, all zeros
* LINKER Settings
* EXTIO 0000 to FFFFh
�.�����*/����
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* INTIO   0000 to 00FFh
* ROM 000000 to 0FFFFFh
*
***************************************************************************
*
* Project Initial Settings2:
* SPL 1FFFFFh
* SPS FFFFh
* PC 100000h
* CS0 Not used, all zeros
* CS1 Lower Bound = 10, Upper Bound = 1F, Control Register = 28
* CS2 Not used, all zeros
* CS3 Not used, all zeros
* LINKER Settings
* EXTIO 0000 to FFFFh
* INTIO   0000 to 00FFh
* ROM 100000 to 1FFFFFh
**************************************************************************/

#include "ez80def.h"
#include "interrupts.h"
void init_timer(void);
void init_timer1(void);

int main(void)
{

unsigned int i,k,y,z;
RAM_CTL0=0xc0; //enable on-chip sram
RAM_CTL1=0x00;
PA_DDR &= 0x78; //make PA0 - PA2 outputs
PA_ALT2 &= 0x78;
PA_ALT1 &= 0x78;

init_interrupts();
ei();
init_timer();
init_timer1();

for(i=0;i<256;i++)
{
for(k=0;k<256;k++) // This is one long loop, almost 

45min.
{
for(y=0;y<256;y++)

{
for(z=0;z<100;z++);
}
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}
}

}

���;0�4:�

$%�5�

����,�-������-������������%�5�
�time_PWM.c�

/****************************************************************
 * time_pwm.c
 *
 * This will setup timer0 to output a modulated PWM waveform
 * on PA0 and it’s inverse on PA2.  The Routine goes through 9
 * iterations of the period from 1/10 (10mS) on, to 9/10 (90mS)
 * off through 9/10 (90mS) on to 1/10 (10mS) off. 
 * PA1 toggles under interrupt service from Timer1 every 100mS.
 * 
 *
 ****************************************************************/

#include "ez80def.h"
void timer0_on_off (void);
extern void isr_timer1(void);
extern void isr_timer0(void);
extern void sethandler(void (*)(void), unsigned char);
unsigned char intermediate_ticks;
unsigned char period, t_lo, t_hi;

/****************************************************************
 * This will initialize timer0 to interrupt every 10ms
 *
 * 16 bit time constant is not big enough for 100ms interrupts,
 * so we will use additional intermediate counter to count
 * every 10 ticks.
 ****************************************************************/

void init_timer(void)
{

sethandler(&isr_timer0,VECTOR_TIMER0);  /*Pass the address of
  isr_timer0 

and the vector number
  to be 

placed into the interrupt jump table */
PA_DR = 0;
period = 9;
t_hi = 0;
t_lo = 0;
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TMR_CTL0 = 0x00;
TMR_RRH0 = 0x61; //setup timer to interrupt every 10ms
TMR_RRL0 = 0xa8;
TMR_CTL0 = 0x5e; //timer0 = multipass, /16, interrupt enable
TMR_CTL0 |= 0x01; //enable timer

}
/
*****************************************************************************/

void init_timer1(void)
{

intermediate_ticks=0x00;
sethandler(&isr_timer1,VECTOR_TIMER1);  /*Pass the address of

  isr_timer1 
and the vector number

  to be 
placed into the interrupt jump table */

TMR_CTL1 = 0x00;
TMR_RRH1 = 0x61; //setup timer to interrupt every 10ms
TMR_RRL1 = 0xa8;
TMR_CTL1 = 0x5e; //timer0 = multipass, /16, interrupt enable
TMR_CTL1 |= 0x01; //enable timer

}

/****************************************************************
 * These Timer ISR’s get called every 10ms. 
 ****************************************************************/

#pragma interrupt
void isr_timer0(void) 
{

unsigned char temp;

if (t_lo == 0) //Switch case every 100mS
{
switch (period)

{
case 1: t_hi = 9;

t_lo = 1;
timer0_on_off();
break;

case 2: t_hi = 8;
t_lo = 2;
timer0_on_off();
break;

case 3: t_hi = 7;
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t_lo = 3;
timer0_on_off();
break;

case 4: t_hi = 6;
t_lo = 4;
timer0_on_off();
break;

case 5: t_hi = 5;
t_lo = 5;
timer0_on_off();
break;

case 6: t_hi = 4;
t_lo = 6;
timer0_on_off();
break;

case 7: t_hi = 3;
t_lo = 7;
timer0_on_off();
break;

case 8: t_hi = 2;
t_lo = 8;
timer0_on_off();
break;

case 9: t_hi = 1;
t_lo = 9;
timer0_on_off();
break;

 }
    }

else
{
timer0_on_off();

   }
temp=TMR_CTL0; //read to clear pending int

}

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

#pragma interrupt
void isr_timer1(void) 
{

unsigned char temp;
temp=TMR_CTL1; //read to clear pending int

intermediate_ticks++;
if(intermediate_ticks >= 10)

 {
intermediate_ticks=0;
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PA_DR ^= 0x02; //toggle PA1 every 100mS
}

}

/*****************************************************************/
void timer0_on_off (void)
{

if (t_hi != 0)
{
PA_DR |= 0x01; //Make PA0 High
PA_DR &= 0xFB; //Make PA2 Low
t_hi --;
}
else 
{
PA_DR &= 0xFE; //Make PA0 Low
PA_DR |= 0x04; //Make PA2 High
t_lo --;
}

if (t_lo == 0) //End of Period?
 {
 period --; //Next Case
if(period <= 0) //End of Case Modulation (900mS)?

{
period = 9;

    }
 }

}  
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