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Figure 1:  ES302 Schematic

����� �� �� � ��	�
� ��
��
��� ��� ��
 ��� ��� ��� �������	 ������ ��� ���������� � ��� ��!"��#$�



����� 
�
 �������� �
"�	
 ��
� � *�	��	��
����
� ����������������������������
���
���������� ��!

 5ISD

�����
����
��$�#�������"++///�"�#� '���"��

��
 ��� 0���? �
�� 7���� �� �
����
� 
� 
����


���

�
�� �
�� 
�
 "��	
 H����
� �� 
�
 � "��
 ���


��� 
� �
����
��

 ���
 �� 
�
 �
�
��
� �"��� 

���
 
������ 
�
 ��� 	��
��� ����

����.��������	����"0��+/1�"�#��'���"

2 3
	���

2 ����I���


2 ����I�
2


2 �
��#����


2 =� 
� �
������� �� �
����

2 %��
 ������� 
������ �
����
��

	��"-���

��
 
��

 ��J�� ��

���

� 	��	��
� �� 
�
 �����

��
 
�
 �������� "��	
 	���! �?! 
�
 4�+

+$�E?�+ ��	��	��
����
�! �&! ��� �� ����� 	���!

��� ��
 ����� 	��� �� �� ���?@F� �� ���	� ���� 
�


��	������
 ��
�������
� ��� 
�
 ��
��
� ���"
�

��
 ��
�� �
 �� ��� �� ��"
 "��
� ��
�
�� 
�


�������� �� ��� �� 
��

 "��
�� ��
 ����� 	���

����� ��
 �������� �
 �

�
� �
	���
 
�
 �� 

��� ����
 ��� ��
��
� ��
��
 ���	
���� ��
 �� 

�
��� �� 
�
 ����� �� � 	
������ ����
! ���


2����
� ��
 ����� �� ���
�
� �� 
�� // 	
����

��
�
 	
��� ���"
 � "��
��
 	��"
�

� 
� �

 
�


��"
 "��
� ��� 
�
 ����� 	��� ��� 
�
 ��	��	��
��� 

�
�� ���� "��
��
 �� 
�
� �
����

� ���� 
� 
��



"��
� '�� ��� 1�+( ��� 
�
 �������� �
"�	
�

����-���

+$�E �� �� E ��
 ��	��	��
����
� ���� 4�
�����

�
�� +����	
�� ��
� 6 -��

� �� �� 	��� 3$*

��� F& ��

� �� �� 	��� 3/*� ��
 �
���� ��

���	


�� 	��� :��	�����
; �� 	����
���
 ��
� 
�


�������� ��� ���
�

��
 +$� ��	��	��
����
� ���"��
� 
�
 ��

���	


�

�

� 
�
 ��
�.� ����
�� �� 
�
 �
������ ���


�
 �������� �
"�	
� �
 ��

���

� 
�
 �
� �
���
�

��� ����
� 
�
 ���������

 	������� 
� 
�


��������� �
 ���� ����
��� 
�
 �������� �
�
�� �
� 

��

�� ��� ��

����
 ��
��
 
� �

� 
��	� �� ��
�� 


����� ��
 ������� ���� �����
� ��� ��

����
 
��


�� �
�
��

� �� 
�
 �������� ������ ������	��

��
 ��������� ����	���
 �� ��
� 
� 	�
�

 
�
 �
��

���
���
� ��
 ��

����
 �� � ��	������� ���
��
� 0" 


�� 
��
 �� 0$* �� $1% �� �


	

� 
�
 ��������

���� �
�
��

 �� ��

����
� ��
 ��	��	��
����
� �� 

��
� � �
�� 	������ ��
� 0$* �� �


	

�

��� ��
� �� $1% �� �


	

�! 
�
 ��	��	��
����
�

�
 ���
����K
� 
�
 ����
�� ����

� 
� �
������� ��


�
 �
���� �� ���� ���
 ������
� �� � �
��

	�������



6

����� 
�
 �������� �
"�	
 ��
� � *�	��	��
����
�����������������������������
���
���������� ��!

Voice Solutions in Silicon™

Figure 2:  Demo Software Flowchart
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Figure 3:  Interrupt Routine Flowchart
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Voice Solutions in Silicon™

************************************************************************
;*   ISD33000  D E M O       P R O G R A M                             *
;*    S E C O N D   V E R S I O N                                      *
;*                                                                     *
;*    (C) 1996 I N F O R M A T I O N   S T O R A G E   D E V I C E S   *
;*                                                                     *
;*                                                                     *
;*      MICROCONTROLLER      : COP820C                                 *
;*      DATE OF LAST REVISION: 06.03.96                                *
;*      NAME OF SOURCE FILE  : demo.asm                                *
;*      CLOCK SPEED          : 2.8 - 2.2 MHz                           *
;;***********************************************************************
;***********************************************************************
.list 33
.INCLD COP820.INC     ;SYMBOLS USED FREQUENTLY BY COP820
.FORM
;Assignment For ISD33000 DEMO 
;
;* CONSTANT DECLARATIONS

SS = 0 ; SLAVE SELECT  
D2 = 2 ; D PORT PIN 2
D1 = 1 ; D PORT PIN 1
LED = 3 ; LED INDICTOR PIN 
LBO = 2 ; LOW BAT DETECTOR 

;**************************************************************************
;REGISTERS
;

DELC2 = 0F0 ; COUNTER FOR SOFTWARE TIME LOOPS
DELC1 = 0F1 ; COUNTER FOR SOFTWARE TIME LOOPS
DBU = 0F2 ; COUNTER FOR DEBOUNCE TIME

; 0FC ; RESERVED FOR X POINTER
; 0FD ; RESERVED FOR STACK POINTER
; 0FE ; RESERVED FOR B POINTER
;MEMORY
;****************************************************************************

STAT = 0C ; STATUS REGISTER
NEW = 00 ; STOP OR COMPLETION 
OVF = 01 ; OVERFLOW 
BEG = 02 ; BEGGIN OF MEMORY  
HALT = 03 ; OPERATION COMPLETED 
EOM = 04 ; 1 END OF MESSAGE 
EOS = 05 ; 1 EXTERNAL INTERRUPT PENDING
EXTIN = 06 ; 1=EXTERNAL INTERRUP PENDING

;--------------------------------------------------------------------------
ADDR0 = 001 ; BCD TO BINARY LOCATION BINARY IN [1,0] BCD IN [3,2]
TDBUFF = 002 ; TOP OF DATA BUFFER HOLDS STOP ADDRESS BYTE 1
ADDR1 = 003 ; MEMORY LOCATION FORM TEMPORARY DATA
TEMP = 004 ; TEMPORARY REGISTER
TDBUF1 = 005 ; TOP OF DATA BUFFER1 HOLDS STOP ADDRESS BYTE 2 
KEYBUF = 006 ; COMMAND BUFFER 
KEYIN = 007 ; HOLDS ADDRESS LOWER BYTE 
KEYIN1 = 008 ; HOLDS ADDRESS UPPER BYTE
SAVEA = 009 ; SAVE ACUMULATOR WHEN IN INTERRUPT
SAVEB = 00A ; B REGISTER SAVE AREA
SAVEX = 00B ; X POINTER SAVE AREA
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;026.......02F; RESERVED STACK AREA
STACK = 02F ; TOP OF STACK

; ;
.FORM
;***************************************************************************
;       INTIALIZE REGISTERS
;       POWER UP AND PRESET ROUTINE
;***************************************************************************
.SECT CODE,ROM,ABS=0
CLRRAM:

LD B,#00 ; CLEAR ALL USER  RAM including I/O ports
LD X,#0FC ; AND REGISTERS

DONE:CLR A
X A,[B+]
DRSZ X
JP DONE

;START PROGRAM EXECUTION
REST:LD SP,#02F DEFAULT STACK INITIALIZATION

LD B,#PORTLD; CONFIGURE L-PORT 
LD [B+],#0FF 
LD [B],#000; MAKE ALL L PINS INPUT
LD B,#PORTGD; CONFIGURE G PORT 
LD [B+],#01F; IRQ LOW, PORTG DATA REGISTER
LD [B],#030; SET I/O FOR G POR & Microwire
LD PORTD,#07; initialize portd 

;********************************************************************************      
;ENABLE INTERRUPT
*********************************************************************************

LD B,#CNTRL
LD [B+],#08C; CNTRL REGISTER SELECT MUIRE
LD [B],#003; INITIALIZE PSW 
LD B,#0FF 

;************ INITIALIZE ISD33000 ****************************** 
LD A,#000 ; INITIALIZE ADDRESS TO 00
RBIT SS,PORTD; ENABLE SPI
JSR SPIX ; SEND OUT THE COMMAND 
LD A,#000 ; POWER UP, USE INPUT ADDRESS REG.
JSR SPIX
SBIT SS,PORTD; DISABLE SPI
LD DELC1,#02; INITIALIZE DELAY COUNTER
JSR PWRUP ; SEND POWER-UP COMMAND

;*****************  WAIT FOR AN INPUT HERE ********************************
;
;                   MAIN LOOP WAITING FOR A SWITCH CLOSER 
;*****************************************************************************
READ:

IFBIT LBO,PORTGP;IF LOW BATT PIN IS LOW GO TO WARNING ROUTINE
JP READ1 ;ELSE PROCEED
JMP WARNING ;GO TO WARNING ROUTINE 

****************************************************************************
;BRANCH ACCORDING TO THE KEY PUSHED ON THE KEY PAD 
;****************************************************************************
READ1:

LD PORTLC,#000; CONFIGURE L PORT AS INPUT PORT  
LD PORTLD,#0FF; WEAK PULL-UP 
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LD A,PORTLP; READ PORT L 
LD DELC1,#30; DE-BOUNCE THE SWITCH 
JSR DELAY1
AND A,#0FF ; SELECT THE  SWITCHES
IFEQ A,#040
JP PLAY ; PLAY AT THE "NEXT" ADDRESS
IFEQ A,#02
JP REC ; RECORD AT THE "NEXT" ADDRESS
IFEQ A,#010
JP STOP ; STOP PLAYBACK OR RECORD
IFEQ A,#080
JP PLAY0 ; PLAY ADDRESS 0
IFEQ A,#008
JP REC0 ; RECORD AT ADDRESS 0
IFEQ A,#020 
JP MSGCUE ; DO A MESSAGE CUEING CYCLE
IFEQ A,#004
JMP GOTOB
IFBIT HALT,STAT; IF SLEEP MODE IS SET GO TO SLEEP ROUTINE
JP HALT1 ; GO TO SLEEP ROUTINE   
JP READ ; ELSE BACK TO MAIN 

HALT1: 
RBIT HALT,STAT; RESET SLEEP MODE FLAG
SBIT 7,PORTGD; MICRO IS PUT TO SLEEP MODE FOR 
NOP ; POWER SAVING 
NOP ; THE PROGRAM RESUMES HERE WHEN A KEY
NOP ; RESET BUTTON IS PUSHED    
NOP
JMP READ ; GO WAIT FOR AN INPUT 

;*******************************************************************        
;                        INITIALIZE ISD33000 Routine 
;*********************************************************************
PWRUP:    

LD A,#004 ; 00100 POWER UP ISD33000 
RBIT SS,PORTD; SELECT ISD33000 
JSR SPIX ; SEND OUT THE POWER UP COMMAND
SBIT SS,PORTD; DISABLE SPI         
RET

;*************************************************************************        
;GENERIC DELAY ROUTINE  256TC X 256TC( TC= INSTRUCTION CYCLE )
;************************************************************************
DELAY1:LD DELC2,#0FF 
DELAY2:DRSZ DELC2 ; DELAY ROUTINE MAX LENGTH 256 LOOPS

JP DELAY2
DRSZ DELC1 
JP DELAY1
RET

;***********************************************************
                ;MESSAGE CUEING CYCLE
;***********************************************************
MSGCUE:

SBIT LED,PORTD; FLASH LED FOR 50MS TO INDICATE 
; A MSG CUEING CYCLE 
LD DELC1,#0F; DE-BOUNCE THE SWITCH 
JSR DELAY1 ; USE DELAY1 ROUTINE 
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RBIT LED,PORTD; LED OFF 
LD A,#01F ; SEND MESSAGE CUEING COMMAND ;
; WITH IAB = 1
RBIT SS,PORTD; ENABLE SPI 
JSR SPIX ; SEND OUT THE COMMAND 
SBIT SS,PORTD; DISABLE SPI 
JMP READ ; DONE GO TO MAIN ROUTINE 

.FORM
*********************************************************************************

*BEGIN INTERRUPT ROUTINE
 .=X'00FF
;*********************************************************************************
;INTERRUPT SERVICE ROUTINE , THE PROGRAM BRANCHES HERE WHEN THE PROCESSOR IS INTERRUPTED
;*********************************************************************************
INT1:

IFBIT IPND,PSW; CHECK  IF EXTERNAL INTERRUPT PENDING
JP EXT ; GO SERVICE EXT. INTERRUPT
JMP CLRRAM ; ELSE ILLEGAL CONDITION  RESET PROCESSOR

EXT:
JSR PUSH ; SAVE REGISTERS 
RBIT IPND,PSW; RESET EXTERNAL INTERRUPT PENDING
JSR STOPX ; ISSUE A STOP COMMAND IF END OF MESSAGE 
IFBIT 07,TDBUFF; CHECK IF OVERFLOW ?
JSR OVFPO ; YES GO TO OVERFLOW RECOVERY ROUTINE 
JSR POP ; RETURN FROM INTERRUPT 
RETI

;********************* END INTERRUPT ROUTINE***************************
*****************************************************************************
;RECORD AT "LAST" ADDRESS
;****************************************************************************
REC:  

IFBIT BEG,STAT; IF BEG OF MEMORY GO RECORD FROM 0
JMP REC0\ ; ELSE
LD A,#000 ; READ THE ADDRESS POINTER 
RBIT SS,PORTD       ;
JSR SPIX ;
LD A,KEYBUF       ; READ THE OUTPUT DATA
X A,KEYIN        ; SAVE IT IN KEY IN 
LD A,#00D         ;
JSR SPIX ; GET THE DATA FROM THE INCOMING BUFFER  
LD A,KEYBUF; READ THE OUTPUT DATA
X A,KEYIN1; SAVE SECOND BYTE 
SBIT SS,PORTD;
SBIT NEW,STAT       ; INDICATE A NEW RECORDING CYCLE 
RBIT D2,PORTD       ; POWER AMPS ON
RBIT D1,PORTD       ; RECORD MODE             
SBIT LED,PORTD      ; REC OPERATION IN PROGRESS   
JMP READ ; DONE WAIT FOR ANOTHER COMMAND OR OVF 

;******************** SPI ROUTINE********************************************
;
;THIS ROUTINE SENDS ANY GIVEN COMMAND AND RETURNS THE ADDRESS 
;POINTER ONE BYTE AT THE TIME SAVES THE RETURN ADDRESS IN KEYBUF
;BE AWARE THAT ANY UN READ KEYBUF WILL BE LOST WITH THE NEXT SPI 
;COMMAND
;*******************************************************************************      
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SPIX:
X A,SIOR ; LOAD THE SPI SHIFT REGISTER
SBIT #BUSY,PSW; ENABLE THE SPI SHIFT REGISTER

WAIT:IFBIT #BUSY,PSW; IF IN THE MIDDLE OF TRANSMISSION
JP WAIT ; WAIT until done
X A,SIOR ; READ SPI SHIFT REGISTER 
X A,KEYBUF; SAVE THE STATUS IN KEYBUF 
RET 

;********************************************************************
; STOP WITH IAB=1 
STOP:JSRSTOPX; SEND A STOP COMMAND 

JMP READ
;********************************************************************
;                   STOP ROUTINE 
;*********************************************************************
STOPX:RBIT LED,PORTD; LED OFF 

SBIT D2,PORTD; DISABLE POWER AMPS 
LD A,#000 ; SET THE STOP COMMAND WITH POWER UP BIT 
RBIT SS,PORTD; DISABLE SPI 
JSR SPIX
LD A,KEYBUF; GET THE ADDRESS FROM THE BUFFER
X A,TDBUFF; SAVE IT IN TDBUFF MEMORY LOCATION 
LD A,#00E ; SET THE STOP COMMAND WITH POWER UP BIT 
; IN PLAY MODE WITH IAB = 1 
JSR SPIX ;
LD A,KEYBUF;
X A,TDBUF1; SAVE THE 2ND BYTE 
SBIT SS,PORTD; DISABLE SPI                              
SBIT HALT,STAT; GO TO SLEEP MODE  
RET

;*******************************************************************
; IGNORE ADDRESS BITS
; ; PLAY AT "LAST" ADDRESS   ROUTINE 
;*******************************************************************
PLAY: 

RBIT D2,PORTD
SBIT D1,PORTD; UT ISD1000A IN PLAY MODE
SBIT LED,PORTD; INDICATE PLAY IN PROGRESS
IFBIT BEG,STAT; CHECK IF PLAY FROM BEG OF MEMORY
JMP PLAY2 ; YES, RESET ADDRESS TO 00 AND PLAY

PLAYN:
LD A,#00E ; PLAY IAB = 1, PU =1, P/R =1 RUN =0 
RBIT SS,PORTD;
JSR SPIX ;
SBIT  SS,PORTD;
LD A,#00F ; PLAY IAB = 1, PU =1, P/R =1 RUN =1
RBIT SS,PORTD;
JSR SPIX ;
SBIT SS,PORTD;
JMP READ ; DONE GO WAIT FOR ANOTHER COMMAND 

PLAY2:LD A,#000 ; PLAY IAB = 1, PU =1, P/R =1 RUN =0 
RBIT SS,PORTD;
JSR SPIX ;
LD A,#007 ; PLAY IAB = 1, PU =1, P/R =1 RUN =1
RBIT SS,PORTD;
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JSR SPIX ;
SBIT SS,PORTD;
RBIT BEG,STAT; RESET BEG OF MEMORY FLAG 
JMP PLAYN ; GO CONTINUE 

;**********************************************************************
;GO TO BEGINNING OF MEMORY  THIS ROUTINE ONLY FLASHES AN LED AND SETS  
; A FLAG TO INDICATE THE BEG OF MEMORY BUTTON IS PUSHED 
;**********************************************************************
GOTOB:  

SBIT LED,PORTD; LED ON
SBIT BEG, STAT;
LD DELC1,#0F; DE-BOUNCE THE SWITCH 
JSR DELAY1
RBIT LED,PORTD; LED OFF 
LD DELC1,#0F; DELAY 
JSR DELAY1 ;
SBIT LED,PORTD; LED ON 
LD DELC1,#0F; DELAY  
JSR DELAY1 ;
RBIT LED,PORTD; LED OFF 
JMP READ ; DONE WAIT FOR ANOTHER COMMAND 

;**********************************************************************
;START PLAY AT ADDRESS 0 IGNORE ADDRESS BITS 
;**********************************************************************
PLAY0:JSR PLAY1 ; USE THE PLAY1 ROUTINE 

JMP READ ; DONE GO WAIT FOR ANOTHER COMMAND 
PLAY1:

RBIT D2,PORTD; PD PIN TO 0 
SBIT D1,PORTD; PUT ISD1000A IN PLAY MODE (P/R) 
SBIT LED,PORTD;
IFBIT NEW,STAT; IF THERE IS NO NEW RECORD SKIP 
JMP PLAYNW ;
JMP PLAYA ; PLAYA  ELSE 

PLAYNW: 
LD TEMP,#00; THIS ROUTINE READS THE ADDRESS POINTER
IFBIT 5,KEYIN ; PREPARES IT FOR SPI REGISTER 
SBIT 7,TEMP ; SAVE THE FISRT BYTE IN KEYIN AND SECOND
IFBIT 4,KEYIN ; BYTE IN KEYIN1 MEMORY LOCATIONS 
SBIT 6,TEMP
IFBIT 3,KEYIN
SBIT 5,TEMP
IFBIT 2,KEYIN
SBIT 4,TEMP 
IFBIT 1,KEYIN
SBIT 3,TEMP
IFBIT 0,KEYIN
SBIT 2,TEMP 
LD A,TEMP
X A,KEYIN 
LD A,KEYIN1 
X A,TEMP
IFBIT 7,TEMP
SBIT 1,KEYIN
IFBIT 6,TEMP
SBIT 0,KEYIN 



14

����� 
�
 �������� �
"�	
 ��
� � *�	��	��
����
�����������������������������
���
���������� ��!

Voice Solutions in Silicon™

LD A,#00
X A,KEYIN1
IFBIT 5,TEMP
SBIT 7,KEYIN1
IFBIT 4,TEMP
SBIT 6,KEYIN1
RBIT NEW,STAT 

PLAYA:
LD A, KEYIN; READ THE KEYIN BUFFER
RBIT SS,PORTD; SEND OUT THE ADDRESS 
JSR SPIX              
LD A,#007 ; PLAY IAB = 0, PU =1, P/R =1 RUN =1 
OR A, KEYIN1;
JSR SPIX ; 
SBIT SS,PORTD; DISABLE SPI 
RBIT SS,PORTD
LD A,#00E ; PLAY IAB = 1, PU =1, P/R =1 RUN =0
RBIT SS,PORTD
JSR SPIX ;
SBIT SS,PORTD;
RBIT SS,PORTD;
LD A,#00F ; PLAY IAB = 1, PU =1, P/R =1 RUN =1
RBIT SS,PORTD;
JSR SPIX ;
SBIT SS,PORTD;
RET ;

;***********************************************************************
               ;RECORD AT ADDRESS 0  
;**********************************************************************
REC0:

RBIT D2,PORTD; POWER AMPS OFF
RBIT D1,PORTD; RECORD MODE 
SBIT LED,PORTD
LD A,#000 ; INITIALIZE ROWS =000
RBIT SS,PORTD; ENABLE SPI 
JSR SPIX ;     
LD A,#005 ; REC IAB = 0, PU = 1, P/R =0 RUN =1 
JSR SPIX ; 
SBIT SS,PORTD; DISABLE SPI 
LD A,#00D ; REC IAB = 1, PU = 1, P/R =0 RUN =1
RBIT SS,PORTD;
JSR SPIX ;
SBIT SS,PORTD;
RBIT BEG,STAT;
JMP READ 

;**********************************************************************
;PUSH AND POP ROUTINES FOR SAVING REG. DURING INTERRUPT
************************************************************************
POP:

LD A,SAVEX
X A,X
LD A,SAVEB
X A,B
LD A,LCDPTR
X A,PORTLD
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LD A,SAVEA
RET

;
PUSH:

X A,SAVEA
LD A,B
X A,SAVEB
LD A,X
X A,SAVEX
LD A,PORTLD
X A,LCDPTR
RET

WARNING: 
SBIT LED,PORTD
LD DELC1,#50; DE-BOUNCE THE SWITCH 
JSR DELAY1
RBIT LED,PORTD
LD DELC1,#50; DE-BOUNCE THE SWITCH 
JSR DELAY1
JP WARNING 

;**********************************************************************
;                   OVERFLOW RECOVERY ROUTINE 
; INITIALIZE ADDRESS POINTERS TO 00 IN PLAY MODE AND IMMEDIATELY STOP THE OPERATION. 
;**********************************************************************
OVFPO:

RBIT SS,PORTD
LD A,#000 ; POWER UP, USE INPUT ADDRESS REG. 
JSR SPIX ; 
LD A,#007 ; PLAY MODE WITH IAB = 0 
JSR SPIX  
SBIT SS,PORTD 
LD A,#000 ; POWER UP, USE INPUT ADDRESS REG. 
RBIT SS,PORTD 
JSR SPIX
LD A,#006 ; STOP MODE WITH IAB = 0 
JSR SPIX  
SBIT SS,PORTD 
RET

 .ENDCLRRAM
;******************END OF PROGRAMM***********************************
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