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Objective:


It is required to allow the communications between two HC11’s via SPI. The implementation must include the following tasks:

1. Design a system that will measure temperature using a thermistor located on the Master side.

2. Set three calibrated points which will determine the number of times a piezzo buzzer (operating @ 2KHZ )will beep.

3. Store the three calibrated points in EEPROM.

4. Determine the frequency being generated by a square wave generator located on the Slave side and send this information to the Master

5. Allow user to change the set points at any given time.

6. Allow user at any given time to replay the sequence of the30 previous voltage, time, and number of beeps.

7. Terminal is to continually display frequency in HZ, time, voltage, and state of beeps.

8. Schematic is as follows:

Block Diagram:







Parts List:

2-Motorolla HC11’s

1-Various Resistors

1-Thermistor

Numerous pin cables

1-Variable Voltage Power Source

1-2k Hz Piezzo Buzzer

1-Potentiometer.

Design Implementation:

The temperature-monitoring device will be read into the A/D converter on Port E Pin 1 on the Master HC11. The voltage as a function of temperature will be displayed to the PC screen as it’s decimal equivalent. The voltage reading will also get stored in ROM for the replay sequence.

Depending on the voltage, a piezzo buzzer will give off a certain number of beeps. This number will get stored into ROM for the replay sequence. The buzzer’s resonating frequency  ( 2M/f) is generated by an Oc2 interrupt which toggles Auxillary Port A bit 5 (Pin3). The buzzer is controlled by a flag that gets set or cleared during the interrupt which enables or disables the buzzer. The relationship between voltage and the number of beeps by the buzzer is given in table (1). These voltage values are the calibrated set points by default and are stored in EEPROM. The user has the option to edit these points by pressing the ‘*’ key. The new values will be stored in EEPROM by software. The code has three major portions. (1) bulk erasing the EEPROM (2) 10 ms delay for this to take place. (3) writing to the EEPROM.

voltage = 2.3V
1 beep

voltage = 2.5V 
2 beeps

voltage = 2.8V
3 beeps

Table 1(a) Buzzer 

The frequency generator will be connected as an input to Port A pin 7  (Slave side).   Using an Oc1 interrupt, the pulses will be counted in PACNT. After testing, the frequency range of the square wave generator was found to be (600 – 1350 HZ) representing periods between 1.6-.7 ms. The Oc1 interrupt will be read every 10 ms which allows enough time to capture the pulses without causing an overflow of the 8-bit PACNT.

The number of pulses read will be stored and will also be sent back to the Master.  To recover the frequency in HZ, two zeros are added (multiplied by 100 
[image: image2.wmf]10

 due to 10 millisecond readings) for values less $0A. For values larger, a conversion from hex to decimal is done before adding two zeros. No other conversion is necessary since the Master controls the timing of transfers every one second.

The SPI ( serial peripheral interface) is used to allow communication of the two HC11’s. There are four registers associated with the SPI system that are accessible by software. The SPI control register (SPCR), SPI status register (SPSR), (SPDR) SPI data register, and (DDRD) Port D data direction register. The SPI is initialized by bits in the SPI Control register and the Port D Data Direction register. The SPI system block diagram is shown below in fig.(8-1).
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When an SPI transfer occurs, an 8-bit character is shifted out one data pin while a different 8-bit character is shifted in a second data pin. This exchange occurs simultaneously. Central to the SPI system is the shift register and the read data buffer. The shift registers in the two SPI devices are in a circular connection. Three wires form the SPI bus between master and slave and have a circuit common.  One wire carries the serial clock signal (SCK) PD4 between the two HC11’s and is configured as output from master and input to slave. PD3 and PD2 are connected with the same label on both devices.  Finally, the slave-select pin (PD5) on the slave device is grounded (low-asserted) to enable it to respond to the SPI bus. The slave-select pin is not necessary on the Master device.

Schematics:
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Figure 1(b) Thermistor Circuit
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Figure 1(c) Piezzo Buzzer Circuit








                                                                                                     






Figure 1(g) Hardware Layout of Lab 2

Conclusion:

We found lab two to be extremely challenging. There were two features of the HC11 that we were not familiar with and we had difficulty in finding a thorough explanation of a complete implementation. The two texts we used for reference on the EEPROM were ‘Microcomputer Engineering’ by Gene H. Miller and ‘Software and Hardware Engineering’ by Fredrick M. Cady did not provide enough information to correctly implement the required task of the EEPROM portion of the lab.

 Upon demonstration to Professor Zachos, it was realized that the bulk erase was not functioning as required. After the demo, we found information entitled  “ Programming EEPROM during Program Execution” from the Motorola Semiconductor Engineering Bulletin. After investigating the problem, we found the only memory resources available for program code are in the internal RAM and EEPROM, however, code which programs or erases internal EEPROM cannot reside in internal EEPROM. Thus the only other memory resource is RAM, and RAM cannot contain program code immediately after power-up. The only way to implement the required task is to copy the programming algorithm into RAM, load parameters into the registers or in global RAM variables, and then (JSR) to the programming algorithm copy in RAM. Code is provided from the Bulletin, but has not been tested. Other literature found from another Engineering Bulletin but addresses the CONF registers. We plan on having closure by lab 3 after consulting with Professor Zachos. 

 The other new feature was the SPI. We found this a tedious task. Although the idea is simple, configuring the hardware and timing the code initially was somewhat confusing. We spent some time looking at the SPI transfer on an oscilloscope. By doing so we grasped a much better understanding of how the SPI takes place. 

During the course of this Lab Professor Zachos has help us develop skills needed as engineers. We have developed skills in trouble-shooting.  We have learned to better assess and pinpoint problems as they are encountered. We have also learned how to conduct software and hardware tests by running modular tests. Lab two will prove to be most helpful in designing our project. Lab two has also expanded our knowledge, understanding, and appreciation for the capabilities of the HC11.

Freeware assember ASxx.EXE Ver 1.03.

0001                         *************************************************

0002                         * LAB 2 MASTER PROGRAM

0003                         

0004                         * Name: 
Lila Ghannam

0005                         * E-mail:
lilaghan@umd.umich edu

0006                         *

0007                         * Name: 
Chadi Takach

0008                         * E-mail:
chaditak@hhotmail.com

0009                         *

0010                         * Name: 
Bilal Amhaz

0011                         * E-mail:
b_amhaz@hotmail.com

0012                         

0013                         * Course:  
ECE 495

0014                         

0015                         * Term: 
Fall 2001

0016                         

0017                         *Instructor:
Professor Mark Zachos   

0018                         

0019                         * Master prompts user for three calibration points and stores them into EEPROM.

0020                         * Master sends to Slave one of three set points determined by A/D reading from 

0021                         * a thermistor. Master receives from slave a frequency and will display in HZ.

0022                         * Master allows user at any given time to display previous voltages, time, and 
  

0023                         * state of beeps for the past 30 seconds. User may change points any time.

0024                         * 

0025                         * Date Submitted: 11-12-01

0026                         

0027                         * Demonstration Approval: 11-06-01

0028                         

0029                         * MEMORY MANAGEMENT

0030                         

0031                         * Program starts at: $2000

0032                         

0033                         * Synposis of functions :

0034                         

0035                         * TODO


* GETS SET POINTS

0036                         * SHOWSET

* SHOWS VALID SET POINTS EITHER CHOOSEN OR BY DEFAULT

0037                         * EEPROG


* STORES  SET POINTS IN EEPROM

0038                         * GET_AD


* GET A/D READING

0039                         * CALCBEEP

* CALCULATE NUMBER OF BEEPS TO SEND TO SLAVE

0040                         * STOREDVAL

* CONTINUALLY STORES 30 VALUES OF VOLTAGES READING, BEEPS, AND TIME

0041                         * CLEAN


* CLEARS SCREEN

0042                         * CALC_FREQ

* CALCULATES & DISPLAYS FREQ IN HZ RECEIVED FROM SLAVE


0043                         * REFRESH


* DISPLAY CURRENT READINGSOF VOLTAGE, TIME,& BEEPS

0044                         *



0045                         ************************ SPI EQUATES ********************

0046 1008                    PORTD

EQU
$1008
*PORTD DATA REGISTER

0047 1009                    DDRD

EQU
$1009
*PORTD DATA

0048 1028                    SPCR

EQU
$1028
*SPI CONTROL REGISTER

0049 1029                    SPSR

EQU
$1029
*SPI STATUS REGISTER

0050 102a                    SPDR

EQU
$102A
*SPI DATA REGISTER

0051                         

0052                         ************************ A/D EQUATES ********************

0053 1030                    ADCTL

EQU
$1030
*A/D Control Register

0054 1031                    ADREG1

EQU
$1031
*A/D Control Register

0055 1032                    ADREG2

EQU
$1032
*A/D Control Register

0056 1033                    ADREG3

EQU
$1033
*A/D Control Register

0057 1034                    ADREG4

EQU
$1034
*A/D Control Register

0058 1039                    OPTION

EQU
$1039
*A/D Control Register

0059 100a                    PORTE

EQU
$100A
*A/D Control Register

0060                         

0061                         *************************** MONITOR EQUATES **************

0062 ffbb                    OUT1BYT

EQU
$FFBB

0063 ffb2                    OUTLHF

EQU
$FFB2

0064 ffb5                    OUTRHF

EQU
$FFB5

0065 ffc4                    CRLF

EQU
$FFC4

0066 ffb8                    OUTA

EQU
$FFB8

0067 ffc4                    OUTCRLF

EQU
$FFC4

0068 ffbe                    OUT1BSP

EQU
$FFBE

0069 ffc1                    OUT2BSP

EQU
$FFC1

0070 0020                    SPACE

EQU
$20

0071 ffc7                    OUTSTRG

EQU
$FFC7

0072 ffca                    OUTSTRGO
EQU
$FFCA

0073 ffac                    INPUT

EQU
$FFAC

0074 ffcd                    INCHAR

EQU
$FFCD

0075                         

0076                         ************************** BIT EQUATES *******************

0077 0001                    BIT0

EQU
%00000001

0078 0002                    BIT1

EQU
%00000010

0079 0004                    BIT2

EQU
%00000100

0080 0008                    BIT3

EQU
%00001000

0081 00f7                    BIT3OFF

EQU
%11110111

0082 0010                    BIT4

EQU
%00010000

0083 0020                    BIT5

EQU
%00100000

0084 00df                    BIT5OFF

EQU
%11011111

0085 0040                    BIT6

EQU
%01000000

0086 0080                    BIT7

EQU
%10000000

0087                         

0088                         *************************** PORTS *************************

0089 b5f4                    AUXPA

EQU
$B5F4

0090 b5f5                    AUXPB

EQU
$B5F5

0091 b5f6                    PORTC

EQU
$B5F6

0092 b5f7                    AUXPORT

EQU
$B5F7

* auxport control reg.

0093 1000                    PORTA

EQU
$1000

0094 1004                    PORTB

EQU
$1004

0095                         

0096                         *************************** INTERRUPTS ********************

0097 1016                    TOC1

EQU
$1016

0098 1018                    TOC2

EQU
$1018

0099 1022                    TMSK1

EQU
$1022

0100 1023                    TFLG1

EQU
$1023

0101 1024                    TMSK2

EQU
$1024

0102 1025                    TFLG2

EQU
$1025

0103 1026                    PACTL

EQU
$1026

0104 1027                    PACNT

EQU
$1027

0105                         

0106                         *************************** MEMORY MAPS ********************

0107 b600                    ADDRESS

EQU
$B600

* HC11 INTERNAL EEPROM LOCATION

0108 2000                    MAIN

EQU
$2000

* beginning of main program

0109 3000                    DATA

EQU
$3000

* data

0110                         

0111 3400                    TEXT1

EQU
$3400

0112 3450                    TEXT2

EQU
$3450

0113 3490                    TEXT2A

EQU
$3490

0114 3500                    TEXT3

EQU
$3500

0115 3550                    TEXT4

EQU
$3550

0116 3600                    TEXT5

EQU
$3600

0117 3650                    TEXT5A

EQU
$3650

0118 3700                    TEXT6

EQU
$3700

0119 3750                    TEXT6A

EQU
$3750

0120 3800                    TEXT7

EQU
$3800

0121 3850                    TEXT7A

EQU
$3850

0122 3900                    TEXT8

EQU
$3900

0123 3950                    TEXT8A

EQU
$3950

0124 4000                    TEXT9

EQU
$4000

0125                         

0126 5200                    TABLESEC
EQU
$5200

* VALUES FOR SECONDS

0127 5250                    VOLT

EQU
$5250

0128 5300                    HEXVOLT
EQU
$5300

0129 001e                    MAXVAL
EQU
$1E

0130                         

0131                         ***********************************************************

0132                         



0133 3000                    

ORG
DATA

0134 3000 00 00 00 00 00 00  VSEQ

BSZ
30

     00 00 00 00 00 00

     00 00 00 00 00 00

     00 00 00 00 00 00

     00 00 00 00 00 00

0135 301e 00 00 00 00 00 00  BSEQ

BSZ
30

     00 00 00 00 00 00

     00 00 00 00 00 00

     00 00 00 00 00 00

     00 00 00 00 00 00

0136 303c 00 00 00 00 00 00  MSEQ

BSZ
30

     00 00 00 00 00 00

     00 00 00 00 00 00

     00 00 00 00 00 00

     00 00 00 00 00 00

0137 305a 00 00 00 00 00 00  SSEQ

BSZ
30

     00 00 00 00 00 00

     00 00 00 00 00 00

     00 00 00 00 00 00

     00 00 00 00 00 00

0138 3078                    OUTPUT

RMB
2

0139 307a                    INDEX

RMB
1

0140 307b                    TEMP1

RMB
1

0141 307c                    TEMP2

RMB
1

0142 307d                    NUM1

RMB
1

0143 307e                    NUM2

RMB
1

0144 307f                    TOTAL

RMB
1

0145 3080                    FLAG

RMB
1



0146 3081                    TEMP

RMB
1

* Temporarily stores A/D value in master

0147 3082                    TOGO

RMB
1

* Counter for RTI

0148 3083                    TO_SLAVE
RMB
1

* A/D VALUE 

0149 3084                    FREQ

RMB
2

* Frequency value from slave



0150 3086                    FLAG4

RMB
1

0151 3087                    COUNT2

RMB
1

* RTI COUNT = 30

0152 3088                    HOLD

RMB
1

* Holds current count from slave

0153 3089                    COUNT

RMB
1

* COUNTER FOR # OF BEEPS (SET POINT)

0154 308a                    SET1

RMB
1

* SET POINT ONE

0155 308b                    SET2

RMB
1

* SET POINT TWO

0156 308c                    SET3

RMB
1

* SET POINT THREE

0157 308d                    MIN

RMB
1

* minutes

0158 308e                    SEC

RMB
1

* seconds

0159 308f                    MINC

RMB
1

0160 3090                    SECC

RMB
1

0161                         

0162                         ************************************************

0163                         

0164 5200                    

ORG
TABLESEC

0165                         

0166 5200 00 01 02 03 04 05  

FCB
$00,$01,$02,$03,$04,$05,$06,$07

     06 07

0167 5208 08 09 10 11 12 13  

FCB
$08,$09,$10,$11,$12,$13,$14,$15

     14 15

0168 5210 16 17 18 19 20 21  

FCB
$16,$17,$18,$19,$20,$21,$22,$23

     22 23

0169 5218 24 25 26 27 28 29  

FCB
$24,$25,$26,$27,$28,$29,$30,$31

     30 31

0170 5220 32 33 34 35 36 37  

FCB
$32,$33,$34,$35,$36,$37,$38,$39

     38 39

0171 5228 40 41 42 43 44 45  

FCB
$40,$41,$42,$43,$44,$45,$46,$47

     46 47

0172 5230 48 49 50 51 52 53  

FCB
$48,$49,$50,$51,$52,$53,$54,$55

     54 55

0173 5238 56 57 58 59        

FCB
$56,$57,$58,$59

0174                         

0175 5250                    

ORG
VOLT

0176                         

0177 5250 00 01 02 03 04 05  

FCB
$00,$01,$02,$03,$04,$05,$06,$07

     06 07

0178 5258 08 09 10 11 12 13  

FCB
$08,$09,$10,$11,$12,$13,$14,$15

     14 15

0179 5260 16 17 18 19 20 21  

FCB
$16,$17,$18,$19,$20,$21,$22,$23

     22 23

0180 5268 24 25 26 27 28 29  

FCB
$24,$25,$26,$27,$28,$29,$30,$31

     30 31

0181 5270 32 33 34 35 36 37  

FCB
$32,$33,$34,$35,$36,$37,$38,$39

     38 39

0182 5278 40 41 42 43 44 45  

FCB
$40,$41,$42,$43,$44,$45,$46,$47

     46 47

0183 5280 48 49 50           

FCB
$48,$49,$50

0184                         



0185                         

0186 5300                    

ORG 
HEXVOLT

0187                         



0188 5300 00 05 0a 0f 14 1a  

FCB
$00,$05,$0A,$0F,$14,$1A,$1F,$24

     1f 24

0189 5308 29 2e 33 38 3e 43  

FCB
$29,$2E,$33,$38,$3E,$43,$48,$4D

     48 4d

0190 5310 52 57 5c 61 67 6c  

FCB
$52,$57,$5C,$61,$67,$6C,$71,$76

     71 76

0191 5318 7b 80 85 8a 90 95  

FCB
$7B,$80,$85,$8A,$90,$95,$9A,$9F

     9a 9f

0192 5320 a4 a9 ae b3 b9 be  

FCB
$A4,$A9,$AE,$B3,$B9,$BE,$C3,$C8

     c3 c8

0193 5328 cd d2 d7 dd e2 e7  

FCB
$CD,$D2,$D7,$DD,$E2,$E7,$EC,$F1

     ec f1

0194 5330 f6 fb ff 04        

FCB
$F6,$FB,$FF,$04

0195                         

0196                         



0197 3400                    

ORG
TEXT1

0198 3400 50 52 45 53 53 20  

FCC
'PRESS {*} KEY AT ANY TIME TO '

     7b 2a 7d 20 4b 45

     59 20 41 54 20 41

     4e 59 20 54 49 4d

     45 20 54 4f 20

0199 341d 04                 

FCB
$04

0200                         

0201 3450                    

ORG
TEXT2

0202 3450 44 49 53 50 4c 41  

FCC
'DISPLAY THE PREVIOUS SEQUENCE OF THE 30 '

     59 20 54 48 45 20

     50 52 45 56 49 4f

     55 53 20 53 45 51

     55 45 4e 43 45 20

     4f 46 20 54 48 45

     20 33 30 20

0203 3478 04                 

FCB
$04

0204                         

0205 3490                    

ORG
TEXT2A

0206 3490 50 52 45 53 53 20  

FCC
'PRESS {R} KEY TO SELECT NEW SET POINTS '

     7b 52 7d 20 4b 45

     59 20 54 4f 20 53

     45 4c 45 43 54 20

     4e 45 57 20 53 45

     54 20 50 4f 49 4e

     54 53 20

0207 34b7 04                 

FCB
$04

0208                         

0209 3500                    

ORG
TEXT3

0210 3500 56 4f 4c 54 41 47  

FCC
'VOLTAGES, BEEPS, AND TIME VALUES'

     45 53 2c 20 42 45

     45 50 53 2c 20 41

     4e 44 20 54 49 4d

     45 20 56 41 4c 55

     45 53

0211 3520 04                 

FCB
$04

0212                         



0213 3550                    

ORG
TEXT4

0214 3550 44 4f 20 59 4f 55  

FCC
'DO YOU WANT TO CHANGE THE SET POINTS? Y/N  '

     20 57 41 4e 54 20

     54 4f 20 43 48 41

     4e 47 45 20 54 48

     45 20 53 45 54 20

     50 4f 49 4e 54 53

     3f 20 59 2f 4e 20

     20

0215 357b 04                 

FCB
$04

0216                         

0217 3600                    

ORG 
TEXT5

0218 3600 45 4e 54 45 52 20  

FCC
'ENTER SET POINT 1 '

     53 45 54 20 50 4f

     49 4e 54 20 31 20

0219 3612 04                 

FCB
$04

0220                         

0221 3650                    

ORG
TEXT5A

0222 3650 53 45 54 20 50 4f  

FCC
'SET POINT 1 = '

     49 4e 54 20 31 20

     3d 20

0223 365e 04                 

FCB
$04

0224                         

0225 3700                    

ORG 
TEXT6

0226 3700 45 4e 54 45 52 20  

FCC
'ENTER SET POINT 2 '

     53 45 54 20 50 4f

     49 4e 54 20 32 20

0227 3712 04                 

FCB
$04

0228                         

0229 3750                    

ORG
TEXT6A

0230 3750 53 45 54 20 50 4f  

FCC
'SET POINT 2 = '

     49 4e 54 20 32 20

     3d 20

0231 375e 04                 

FCB
$04

0232                         

0233 3800                    

ORG
TEXT7

0234 3800 45 4e 54 45 52 20  

FCC
'ENTER SET POINT 3 '

     53 45 54 20 50 4f

     49 4e 54 20 33 20

0235 3812 04                 

FCB
$04

0236                         

0237 3850                    

ORG
TEXT7A

0238 3850 53 45 54 20 50 4f  

FCC
'SET POINT 3 = '

     49 4e 54 20 33 20

     3d 20

0239 385e 04                 

FCB
$04

0240                         

0241 3900                    

ORG
TEXT8

0242 3900 52 45 43 4f 52 44  

FCC
'RECORDING SEQUENCE OF THE NEXT 30 '

     49 4e 47 20 53 45

     51 55 45 4e 43 45

     20 4f 46 20 54 48

     45 20 4e 45 58 54

     20 33 30 20

0243 3922 04                 

FCB
$04

0244                         


0245 3950                    

ORG
TEXT8A

0246 3950 56 4f 4c 54 41 47  

FCC
'VOLTAGES, BEEPS, AND TIME VALUES'

     45 53 2c 20 42 45

     45 50 53 2c 20 41

     4e 44 20 54 49 4d

     45 20 56 41 4c 55

     45 53

0247 3970 04                 

FCB
$04

0248                         

0249 4000                    

ORG
TEXT9

0250 4000 56 4f 4c 54 41 47  

FCC
'VOLTAGE |BEEPS |TIME |'

     45 20 7c 42 45 45

     50 53 20 7c 54 49

     4d 45 20 7c

0251 4016 04                 

FCB
$04

0252                         



0253                         

0254                         ****************** Interrupt Vectors ****************************

0255 00eb                    

ORG
$00EB


0256 00eb 7e 24 91           

JMP
RTI_ISR

*go to service the RTI

0257                         

0258 00c7                    

ORG
$00C7

*go to service the SPI 

0259 00c7 7e 24 a1           

JMP
SPIISR

0260                         

0261                         

0262                         ******************************* MAIN ********************************


0263                         

0264 2000                    

ORG
MAIN

0265                         *



initialization of variables

0266 2000 7f 30 80           

CLR
FLAG




0267 2003 7f 30 81           

CLR
TEMP

0268 2006 7f 30 82           

CLR
TOGO




0269 2009 7f 30 83           

CLR
TO_SLAVE
 

0270 200c 7f 30 84           

CLR
FREQ





0271 200f 7f 30 86           

CLR
FLAG4

0272 2012 7f 30 87           

CLR
COUNT2


0273 2015 7f 30 88           

CLR
HOLD


0274 2018 7f 30 7b           

CLR
TEMP1

0275 201b 7f 30 8f           

CLR
MINC

0276 201e 7f 30 90           

CLR
SECC

0277 2021 86 71              

LDAA
#$71

0278 2023 b7 30 8a           

STAA
SET1

* default value of set1 = 2.2V

0279 2026 86 80              

LDAA
#$80

0280 2028 b7 30 8b           

STAA
SET2

* default value of set2 = 2.5V

0281 202b 86 90              

LDAA
#$90

0282 202d b7 30 8c           

STAA
SET3

* default value of set3 = 2.8V

0283                         

0284 2030 86 2f              

LDAA
#$2F

0285 2032 b7 10 08           

STAA
PORTD

* portD config.

0286                         

0287 2035 86 38              

LDAA
#$38

*(0011 1000),PD5-> OUTPUT 

0288 2037 b7 10 09           

STAA
DDRD

*PD4->ENABLE MASTER SPI CLOCK,PD3-> MOSI

0289                         

0290 203a 86 57              

LDAA
#$57

*(0101 0111),PD6->SPI ON, PD4->MASTER 

0291 203c b7 10 28           

STAA
SPCR

*PD2->CLOCK PHASE SELECT, PD1|0->E-CLK=/32

0292                         



0293                         



0294 203f bd 21 15           

JSR
TODO

* GETS SET POINTS

0295 2042 bd 23 35           

JSR
SHOWSET

* SHOWS VALID SET POINTS EITHER CHOOSEN OR BY DEFAULT

0296 2045 bd 23 85           

JSR
EEPROG

* STORES  SET POINTS IN EEPROM

0297                         

0298 2048 0f                 

SEI

0299                         



0300 2049 86 40              

LDAA
#BIT6

* Clears Bit for RTI

0301 204b b7 10 24           

STAA
TMSK2

* RTI interrupt

0302 204e 86 03              

LDAA
#%00000011

0303 2050 b7 10 26           

STAA
PACTL

* SETS RATE OF INTERRUPT->32ms

0304                         



0305 2053 0e                 

CLI

0306                         


0307 2054 86 1e              

LDAA
#30

0308 2056 b7 30 87           

STAA
COUNT2

0309                         




0310 2059 bd 20 fb           

JSR
ATOD

* POWER UP A/D

0311                         



0312                         * SAY INSTRUCTIONS

0313 205c ce 34 00           

LDX
#TEXT1

0314 205f bd ff c7           

JSR
OUTSTRG

0315 2062 bd ff c4           

JSR
CRLF

0316 2065 ce 34 50           

LDX
#TEXT2

0317 2068 bd ff c7           

JSR
OUTSTRG

0318 206b bd ff c4           

JSR
CRLF

0319 206e ce 35 00           

LDX
#TEXT3

0320 2071 bd ff c7           

JSR
OUTSTRG

0321 2074 bd ff c4           

JSR
CRLF

0322 2077 ce 34 90           

LDX
#TEXT2A

0323 207a bd ff c7           

JSR
OUTSTRG

0324 207d bd ff c4           

JSR
CRLF

0325 2080 bd ff c4           

JSR
CRLF



0326                         MAIN2



0327                         LOOP



0328 2083 bd ff ac           

JSR
INPUT


* Read input device and return the read char in Acc A. 

0329                         *






* If no char is in the input buffer, returns with zero 

0330                         *






* in the Acc A.

0331 2086 81 2a              

CMPA
#$2A


* ASCCI FOR (*)

0332 2088 26 05              

BNE
CHECKR



0333 208a bd 22 6e           

JSR
OUTSEQ


* REPLAY ROUTINE

0334 208d 20 14              

BRA
LOOPOUT



0335 208f 81 52              CHECKR

CMPA
#$52

* ASCCI FOR (R)

0336 2091 26 0b              

BNE
GETIT


*  

0337 2093 bd 21 15           

JSR
TODO


* GETS SET POINTS

0338 2096 bd 23 35           

JSR
SHOWSET

* SHOWS VALID SET POINTS EITHER CHOOSEN OR BY DEFAULT

0339 2099 bd 23 85           

JSR
EEPROG


* STORES  SET POINTS IN EEPROM

0340 209c 20 05              

BRA
LOOPOUT

0341                         







0342 209e 7d 30 87           GETIT
TST
COUNT2


* FOR TIMING SEQUENCE

0343 20a1 26 e0              

BNE
LOOP

0344                         

0345 20a3 86 1e              LOOPOUT
LDAA
#30

0346 20a5 b7 30 87           

STAA
COUNT2


0347                         



0348 20a8 7c 30 90           

INC
SECC


0349 20ab f6 30 90           

LDAB
SECC

0350 20ae c1 3c              

CMPB
#60

0351 20b0 26 07              

BNE
SETSEC

0352 20b2 5f                 

CLRB

0353 20b3 7f 30 90           

CLR
SECC

0354 20b6 7c 30 8f           

INC
MINC

0355 20b9 ce 52 00           SETSEC
LDX
#TABLESEC

0356 20bc 3a                 

ABX

0357 20bd a6 00              

LDAA
0,X

0358 20bf b7 30 8e           

STAA
SEC


* HOLDS CURRENT SECONDS

0359 20c2 f6 30 8f           

LDAB
MINC

0360 20c5 c1 3c              

CMPB
#60

0361 20c7 26 04              

BNE
SETMIN

0362 20c9 5f                 

CLRB

0363 20ca 7f 30 8f           

CLR
MINC

0364 20cd ce 52 00           SETMIN
LDX
#TABLESEC

0365 20d0 3a                 

ABX

0366 20d1 a6 00              

LDAA
0,X

0367 20d3 b7 30 8d           

STAA
MIN

* HOLDS CURRENT MINUTES

0368                         



0369 20d6 bd 21 0b           

JSR 
GET_AD

* GET A/D READING

0370 20d9 bd 22 1a           

JSR
CALCBEEP
* CALCULATE NUMBER OF BEEPS TO SEND TO SLAVE

0371                         *

BRA
MAIN2


* test module

0372 20dc bd 22 45           

JSR
STOREDVAL

0373                         ************************************************************************



0374                         *

LDX
#TO_SLAVE

* Test module to check         *

0375                         *

JSR
OUT1BYT

* value sent to slave
       *

0376                         *

JSR
CRLF




       *

0377                         ************************************************************************

0378 20df b6 30 83           

LDAA
TO_SLAVE
* 

0379 20e2 b7 10 2a           

STAA
SPDR

* #0,1,2,3 for # of beeps 

0380                         


0381 20e5 b6 10 29           SPILOOP
LDAA
SPSR

0382 20e8 2a fb              

BPL
SPILOOP

0383                         

0384 20ea f6 10 2a           

LDAB
SPDR

* RECEIVE FREQ READING FROM SLAVE

0385 20ed f7 30 84           

STAB
FREQ

0386                         ************************************************************************


0387                         *

LDX
#FREQ


*Test module

       *

0388                         *

JSR
OUT1BYT

* checks value received from   *

0389                         *

JSR
CRLF


* slave (FREQ)                 *

0390                         ************************************************************************

0391 20f0 bd 23 d6           

JSR
CLEAN

0392 20f3 bd 23 e1           

JSR
CALC_FREQ

0393 20f6 bd 24 30           

JSR
REFRESH

* DISPLAY CURRENT READINGSOF VOLTAGE, TIME,& BEEPS

0394 20f9 20 88              

BRA
MAIN2

0395                         


0396                         ***********************************************************************

0397                         

0398 20fb 86 80              ATOD

LDAA
#%10000000
*TURNS ON A/D

0399 20fd b7 10 39           

STAA
OPTION

0400 2100 86 20              

LDAA
#%00100000 
*CONTIUOUS USES PE0

0401 2102 b7 10 30           

STAA
ADCTL

0402 2105 86 28              

LDAA
#40

*FORTY DECIMAL

0403                         

0404 2107 4a                 DELAYAD
DECA


*DELAY FUNCTION

0405 2108 26 fd              

BNE
DELAYAD

0406 210a 39                 

RTS

0407                         ************************************************************************

0408                         



0409 210b 7f 30 7b           GET_AD
CLR
TEMP1

0410 210e b6 10 31           

LDAA
ADREG1

0411 2111 b7 30 7b           

STAA
TEMP1

0412                         * ldx 
#TEMP1

0413                         * JSR 
OUT1BYT

0414                         * JSR 
OUTCRLF

0415                         

0416 2114 39                 

RTS

0417                         

0418                         ********************************************************

0419                         TODO



0420 2115 ce 35 50           

LDX
#TEXT4

0421 2118 bd ff c7           

JSR
OUTSTRG

0422                         

0423 211b bd ff cd           YNLOOP
JSR
INCHAR

* loops until it receives a character & STAA & echos char

0424 211e 81 59              

CMPA
#$59

*ASCII CHARATER FOR (Y)

0425 2120 27 0e              

BEQ
YES

0426 2122 81 79              

CMPA
#$79

*ASCII CHARCTER FOR (y)

0427 2124 27 0a              

BEQ
YES

0428 2126 81 4e              

CMPA
#$4E

*ASCII CHARACTER FOR (N)

0429 2128 27 3c              

BEQ
NO


0430 212a 81 6e              

CMPA
#$6E

*ASCII CHARACTER FOR (n)

0431 212c 27 38              

BEQ
NO

0432 212e 20 eb              

BRA
YNLOOP

0433                         

0434 2130 ce 36 00           YES

LDX
#TEXT5

 

0435 2133 bd ff c7           

JSR
OUTSTRG

0436 2136 bd 21 67           

JSR
ENTER

* gets values

0437 2139 b6 30 7f           

LDAA
TOTAL

0438 213c b7 30 8a           

STAA
SET1

0439 213f 7f 30 7f           

CLR
TOTAL

0440 2142 ce 37 00           

LDX
#TEXT6

0441 2145 bd ff c7           

JSR
OUTSTRG

0442 2148 bd 21 67           

JSR
ENTER

* GETS VALUES


0443 214b b6 30 7f           

LDAA
TOTAL

0444 214e b7 30 8b           

STAA
SET2

* DECIMAL EQUIVALENT

0445 2151 7f 30 7f           

CLR
TOTAL

0446 2154 ce 38 00           

LDX
#TEXT7

0447 2157 bd ff c7           

JSR
OUTSTRG

0448 215a bd 21 67           

JSR
ENTER

* gets values

0449 215d b6 30 7f           

LDAA
TOTAL

0450 2160 b7 30 8c           

STAA
SET3

0451 2163 7f 30 7f           

CLR
TOTAL

0452 2166 39                 NO

RTS

0453                         **************************************************************

0454                         *NAME:ENTER

0455                         *PURPOSE:Allow the user to enter a number:

0456                         *FOR NUMBER > #50, the input will be deleted

0457                         *FOR NUMBER > 2 digits, only the last 2 digits

0458                         *will be considered

0459                         *When the user presses the SPACE bar program returns to main loop

0460                         *REGISTERS MODIFIED:A,B

0461                         **************************************************************

0462                         ENTER

0463 2167 bd ff cd           GET

JSR
INCHAR

*

0464 216a b7 30 7d           

STAA
NUM1

0465 216d bd ff cd           

JSR
INCHAR

*

0466 2170 81 20              

CMPA
#SPACE

0467 2172 27 05              

BEQ
VAL1

0468 2174 b7 30 7e           

STAA
NUM2

0469 2177 20 0d              

BRA
VAL2

0470 2179 b6 30 7d           VAL1

LDAA
NUM1

0471 217c b7 30 7e           

STAA
NUM2

0472 217f 86 00              

LDAA
#00

0473 2181 b7 30 7d           

STAA
NUM1

0474 2184 20 37              

BRA
EXEC1

0475 2186 b6 30 7d           VAL2

LDAA
NUM1

0476 2189 81 30              

CMPA
#'0'

0477 218b 25 47              

BLO
INVALID

0478 218d 81 35              

CMPA
#'5'

0479 218f 22 43              

BHI
INVALID

0480 2191 81 35              

CMPA
#'5'

0481 2193 27 38              

BEQ
EXEC5

0482 2195 bd 21 da           

JSR
CONVERT1

0483                         



0484 2198 b6 30 7e           DOMORE
LDAA
NUM2

0485 219b 81 30              

CMPA
#'0'

0486 219d 25 35              

BLO
INVALID

0487 219f 81 39              

CMPA
#'9'

0488 21a1 22 31              

BHI
INVALID


0489 21a3 bd 21 ef           

JSR
CONVERT2

0490                         



0491 21a6 bd ff cd           

JSR
INCHAR

*

0492 21a9 81 20              

CMPA
#SPACE

0493 21ab 27 2c              

BEQ
STOP

0494 21ad 20 00              

BRA
TRANSFER

0495 21af f6 30 7e           TRANSFER
LDAB
NUM2

0496 21b2 f7 30 7d           

STAB
NUM1

0497 21b5 b7 30 7e           

STAA
NUM2

0498 21b8 bd 21 e2            

JSR
CONVERT3

0499 21bb 20 db              

BRA
DOMORE

0500                         

0501 21bd b6 30 7e           EXEC1
LDAA
NUM2

0502 21c0 81 30              

CMPA
#'0'

0503 21c2 25 10              

BLO
INVALID

0504 21c4 81 39              

CMPA
#'9'

0505 21c6 22 0c              

BHI
INVALID


0506 21c8 bd 21 ef           

JSR
CONVERT2

0507 21cb 20 0c              

BRA
STOP

0508                         

0509 21cd 86 32              EXEC5

LDAA
#50

0510 21cf b7 30 7f           

STAA
TOTAL

0511 21d2 20 05              

BRA
STOP

0512                         

0513 21d4 bd 22 01           INVALID
JSR
CINVALID

0514 21d7 20 8e              

BRA
GET

0515                         

0516 21d9 39                 STOP

RTS


0517                         ******************************************************

0518                         *NAME:CONVERT1

0519                         *PURPOSE:Convert the user input to a decimal number.

0520                         *The input number will be multiplied by 10 

0521                         *REGISTERS MODIFIED:A

0522                         *******************************************************

0523                         

0524 21da b6 30 7d           CONVERT1
LDAA
NUM1

0525 21dd 80 30              

SUBA
#$30

0526 21df b7 30 7d           

STAA
NUM1

0527 21e2 b6 30 7d           CONVERT3
LDAA
NUM1

*Multiply NUM1 by 10

0528 21e5 48                 

ASLA



0529 21e6 48                 

ASLA



0530 21e7 bb 30 7d           

ADDA
NUM1


0531 21ea 48                 

ASLA



0532 21eb b7 30 7d           

STAA
NUM1

0533 21ee 39                 

RTS

0534                         ***************************************************************

0535                         *NAME:CONVERT2

0536                         *PURPOSE:Convert the user input to a decimal number.

0537                         *Add to the converted number the first input

0538                         *Store the result into total.

0539                         *REGISTERS MODIFIED:A

0540                         **************************************************************

0541 21ef b6 30 7e           CONVERT2
LDAA
NUM2


0542 21f2 80 30              

SUBA
#$30

0543 21f4 b7 30 7e           

STAA
NUM2

0544 21f7 b6 30 7e           

LDAA
NUM2

0545 21fa bb 30 7d           

ADDA
NUM1 

0546 21fd b7 30 7f           

STAA
TOTAL

0547 2200 39                 

RTS

0548                         **************************************************************

0549                         *NAME:CINVALID

0550                         *PURPOSE:Delete Invalid entries

0551                         ***************************************************************

0552                         

0553 2201 86 08              CINVALID
LDAA
#08

*Backspace twice

0554 2203 bd ff b8           

JSR
OUTA

0555 2206 bd ff b8           

JSR
OUTA

0556 2209 86 20              

LDAA
#SPACE  
* Erase the input

0557 220b bd ff b8           

JSR
OUTA

0558 220e bd ff b8           

JSR
OUTA

0559 2211 86 08              

LDAA
#08

* Backspace twice

0560 2213 bd ff b8           

JSR
OUTA

* to reposition the cursor

0561 2216 bd ff b8           

JSR
OUTA

0562 2219 39                 

RTS

0563                         

0564                         ****************************************************

0565                         * NAME: CALCBEEP

0566                         * PURPOSE: MATCHING A/D READING WITH SET PINT VALUES

0567                         * WHEN A MATCH IS FOUND, IT GETS STORED IN TO_SLAVE 

0568                         ****************************************************

0569 221a b6 30 7b           CALCBEEP
LDAA
TEMP1

0570 221d b1 30 8a           

CMPA
SET1

0571 2220 26 07              

BNE
CK2

0572 2222 86 01              

LDAA
#1

0573 2224 b7 30 83           

STAA
TO_SLAVE

0574 2227 20 1b              

BRA
DONE

0575 2229 b1 30 8b           CK2

CMPA
SET2

0576 222c 26 07              

BNE
CK3

0577 222e 86 02              

LDAA
#2

0578 2230 b7 30 83           

STAA
TO_SLAVE

0579 2233 20 0f              

BRA
DONE


0580 2235 b1 30 8c           CK3

CMPA
SET3

0581 2238 26 07              

BNE
CLEAR

0582 223a 86 03              

LDAA
#3

0583 223c b7 30 83           

STAA
TO_SLAVE

0584 223f 20 03              

BRA
DONE

0585 2241 7f 30 83           CLEAR
CLR
TO_SLAVE

0586 2244 39                 DONE

RTS

0587                         

0588                         *********************************

0589                         * NAME: STOREDVAL

0590                         * PURPOSE: CONTINUALLY STORES 30 VALUES OF VOLTAGES READING, BEEPS, AND TIME

0591                         **********************************

0592 2245 f6 30 7a           STOREDVAL
LDAB
INDEX

0593 2248 ce 30 00           

LDX
#VSEQ

0594 224b 3a                 

ABX

0595 224c b6 30 7b           

LDAA
TEMP1

* HOLDS CURRENT VOLTAGE READING

0596 224f a7 00              

STAA
$0,X

0597 2251 b6 30 83           

LDAA
TO_SLAVE
* HOLDS CURRENT # OF BEEPS

0598 2254 a7 1e              

STAA
$1E,X

0599 2256 b6 30 8d           

LDAA
MIN

* HOLDS CURRENT MINUTES

0600 2259 a7 3c              

STAA
$3C,X

0601 225b b6 30 8e           

LDAA
SEC

* HOLDS CURRENT SECONDS

0602 225e a7 5a              

STAA
$5A,X



0603 2260 7c 30 7a           

INC
INDEX

* ACCESSES NEXT ADDRESS

0604 2263 86 1e              

LDAA
#MAXVAL

* 30 DECIMAL

0605 2265 b1 30 7a           

CMPA
INDEX

0606 2268 26 03              

BNE
DID

0607 226a 7f 30 7a           

CLR
INDEX

0608 226d 39                 DID

RTS

0609                         

0610                         *********************************

0611                         * NAME: OUTSEQ

0612                         * PURPOSE: TO DISPLAY THE PREVIOUS 30 VALUES IN TIME, VOLTAGE, AND BEEPS

0613                         **********************************

0614 226e ce 40 00           OUTSEQ
LDX
#TEXT9

0615 2271 bd ff c7           

JSR
OUTSTRG

0616 2274 bd ff c4           

JSR
CRLF

0617 2277 86 1e              

LDAA
#MAXVAL

0618 2279 b0 30 7a           

SUBA
INDEX

* 

0619 227c f6 30 7a           

LDAB
INDEX

0620 227f ce 30 00           

LDX
#VSEQ

* TO GET TO MOST PREVIOUS VOLTAGE 

0621 2282 3a                 

ABX

0622 2283 36                 AROUND
PSHA

0623 2284 ff 30 78           

STX
OUTPUT

0624 2287 bd ff bb           

JSR
OUT1BYT

0625 228a 86 20              

LDAA
#SPACE

0626 228c bd ff b8           

JSR
OUTA

0627 228f bd ff b8           

JSR
OUTA

0628 2292 bd ff b8           

JSR
OUTA

0629 2295 bd ff b8           

JSR
OUTA

0630 2298 bd ff b8           

JSR
OUTA

0631 229b bd ff b8           

JSR
OUTA

0632 229e bd ff b8           

JSR
OUTA

0633 22a1 c6 1d              

LDAB
#29

* NEXT BLOCK OF MEMORY (BEEPS) 

0634 22a3 3a                 

ABX

0635 22a4 bd ff bb           

JSR
OUT1BYT

0636 22a7 86 20              

LDAA
#SPACE

0637 22a9 bd ff b8           

JSR
OUTA

0638 22ac bd ff b8           

JSR
OUTA

0639 22af bd ff b8           

JSR
OUTA

0640 22b2 bd ff b8           

JSR
OUTA

0641 22b5 bd ff b8           

JSR
OUTA

0642 22b8 c6 1d              

LDAB
#29

* NEXT BLOCK OF MEMORY (MINUTES)

0643 22ba 3a                 

ABX

0644 22bb bd ff bb           

JSR
OUT1BYT

0645 22be 86 3a              

LDAA
#$3A

*ASCII FOR :

0646 22c0 bd ff b8           

JSR
OUTA

0647 22c3 c6 1d              

LDAB
#29

* NEXT BLOCK OF MEMORY (SECONDS)

0648 22c5 3a                 

ABX

0649 22c6 bd ff bb           

JSR
OUT1BYT

0650 22c9 bd ff c4           

JSR
CRLF

0651 22cc fe 30 78           

LDX
OUTPUT

0652 22cf 08                 

INX

0653 22d0 32                 

PULA

0654 22d1 4a                 

DECA

0655 22d2 4d                 

TSTA

0656 22d3 26 ae              

BNE
AROUND

0657                         *****************************************

0658 22d5 ce 30 00           

LDX
#VSEQ

0659 22d8 7d 30 7a           

TST
INDEX

0660 22db 27 57              

BEQ
DONE2

0661 22dd b6 30 7a           

LDAA
INDEX

0662 22e0 80 01              

SUBA
#01

0663 22e2 36                 AROUND2

PSHA

0664 22e3 ff 30 78           

STX
OUTPUT

0665 22e6 bd ff bb           

JSR
OUT1BYT

0666 22e9 86 20              

LDAA
#SPACE

0667 22eb bd ff b8           

JSR
OUTA

0668 22ee bd ff b8           

JSR
OUTA

0669 22f1 bd ff b8           

JSR
OUTA

0670 22f4 bd ff b8           

JSR
OUTA

0671 22f7 bd ff b8           

JSR
OUTA

0672 22fa bd ff b8           

JSR
OUTA

0673 22fd bd ff b8           

JSR
OUTA

0674 2300 c6 1d              

LDAB
#29

0675 2302 3a                 

ABX

0676 2303 bd ff bb           

JSR
OUT1BYT

0677 2306 86 20              

LDAA
#SPACE

0678 2308 bd ff b8           

JSR
OUTA

0679 230b bd ff b8           

JSR
OUTA

0680 230e bd ff b8           

JSR
OUTA

0681 2311 bd ff b8           

JSR
OUTA

0682 2314 bd ff b8           

JSR
OUTA

0683 2317 c6 1d              

LDAB
#29

0684 2319 3a                 

ABX

0685 231a bd ff bb           

JSR
OUT1BYT

0686 231d 86 3a              

LDAA
#$3A

*ASCII FOR :

0687 231f bd ff b8           

JSR
OUTA

0688 2322 c6 1d              

LDAB
#29

0689 2324 3a                 

ABX

0690 2325 bd ff bb           

JSR
OUT1BYT

0691 2328 bd ff c4           

JSR
CRLF

0692 232b fe 30 78           

LDX
OUTPUT

0693 232e 08                 

INX

0694 232f 32                 

PULA

0695 2330 4a                 

DECA

0696 2331 4d                 

TSTA

0697 2332 26 ae              

BNE
AROUND2

0698 2334 39                 DONE2

RTS

0699                         




0700                         **************************************************

0701                         * NAME: SHOW_SET

0702                         * PURPOSE: SHOW SET POINTS

0703                         **************************************************

0704                         

0705 2335 bd ff c4           SHOWSET
JSR
CRLF

0706 2338 ce 36 50           

LDX
#TEXT5A

0707 233b bd ff c7           

JSR
OUTSTRG

0708 233e ce 30 8a           

LDX
#SET1

0709 2341 bd ff be           

JSR
OUT1BSP

0710 2344 ce 37 50           

LDX
#TEXT6A

0711 2347 bd ff c7           

JSR
OUTSTRG

0712 234a ce 30 8b           

LDX
#SET2

0713 234d bd ff be           

JSR
OUT1BSP

0714 2350 ce 38 50           

LDX
#TEXT7A

0715 2353 bd ff c7           

JSR
OUTSTRG

0716 2356 ce 30 8c           

LDX
#SET3

0717 2359 bd ff be           

JSR
OUT1BSP

0718 235c bd ff c4           

JSR
CRLF

0719 235f 39                 

RTS

0720                         *************************************************


0721                         * NAME: EEPROM SUBROUTINE.

0722                         * PURPOSE: IT ERASES ALL THE MEMORY OF EEPROM AND THEN WRITES THE VALUE OF THE 

0723                         * OFFSET IN ITS FIRST MEMORY LOCATION. 

0724                         * ENTERY CONDITIONS: NONE.

0725                         * EXIT CONDITIONS: NONE.

0726                         * DATE CODE TESTED: 

0727                         *************************************************************   

0728                         

0729 2360 bd 23 67           EEPROM
JSR
BULK

0730 2363 bd 23 85           

JSR
EEPROG

0731 2366 39                 

RTS

0732                         *************************************************************

0733                         * NAME: BULK SUBROUTINE.

0734                         * PURPOSE: IT ERASES THE ENTIRE EEPROM'S MEMORY AND DELAYS THE PROGRAM WHILE 

0735                         * THIS TAKE PLACE.

0736                         * ENTERY CONDITIONS: NOTHING

0737                         * EXIT CONDITIONS: NOTHING

0738                         * REGISTERS MODIFIED: CCR

0739                         * DATE CODE TESTED: 

0740                         ***********************************************************************************

0741                         

0742 2367 ce b6 00           BULK

LDX
#ADDRESS
*$B600

0743                         

0744 236a 37                 

PSHB

0745 236b c6 06              

LDAB
#$06

0746 236d f7 10 3b           

STAB
$103B

0747 2370 e7 00              

STAB
0,X

0748 2372 c6 07              

LDAB
#$07

0749 2374 f7 10 3b           

STAB
$103B

0750 2377 bd 23 7c           

JSR
DELAY

0751 237a 33                 

PULB

0752 237b 39                 

RTS


0753                         

0754                         ************************************************

0755                         * NAME: DELAY SUBROUTINE.

0756                         * PURPOSE: WASTES TIME WHILE THE WRITING TO EEPROM TAKES PLACE.

0757                         * ENTERY .

0758                         * EXIT CONDITIONS: ACCUMULATOR-B CONTAINS THE VALUE OF 03.

0759                         * DATE CODE TESTED: 

0760                         ************************************************


0761                         

0762 237c 3c                 DELAY

PSHX

0763 237d ce 09 c4           

LDX
#2500

*COUNT FOR 20,000 CYCLES

0764 2380 09                 LOOP14

DEX

0765 2381 26 fd              

BNE
LOOP14

0766 2383 38                 

PULX

0767 2384 39                 

RTS

0768                         ***************************************************

0769                         * NAME: EEPROG SUBROUTINE

0770                         * PURPOSE: WRITES CALIBRATION POINTS TO EEPROM

0771                         ***************************************************

0772                         

0773 2385 b6 30 8a           EEPROG
LDAA
SET1

0774 2388 ce b6 00           

LDX
#ADDRESS

0775 238b 37                 

PSHB

0776 238c c6 02              

LDAB
#$02

* SET EELAT BIT (EEPGM = 0)

0777 238e f7 10 3b           

STAB
$103B

* STORE DATA TO EEPROM ADDRESS

0778 2391 a7 00              

STAA
0,X

0779 2393 c6 03              

LDAB
#$03

* SET EEPGM BIT (EELAT = 1)

0780 2395 f7 10 3b           

STAB
$103B

0781 2398 bd 23 7c           

JSR
DELAY

* DELAY 10 MS

0782 239b 7f 10 3b           

CLR
$103B

* TURN OFF HIGH VOLTAGE & SET TO READ MODE

0783 239e 33                 

PULB

0784                         

0785 239f b6 30 8b           

LDAA
SET2

0786 23a2 ce b6 00           

LDX
#ADDRESS

0787 23a5 37                 

PSHB

0788 23a6 c6 02              

LDAB
#$02

* SET EELAT BIT (EEPGM = 0)

0789 23a8 f7 10 3b           

STAB
$103B

* STORE DATA TO EEPROM ADDRESS

0790 23ab a7 01              

STAA
1,X

0791 23ad c6 03              

LDAB
#$03

* SET EEPGM BIT (EELAT = 1)

0792 23af f7 10 3b           

STAB
$103B

0793 23b2 bd 23 7c           

JSR
DELAY

* DELAY 10 MS

0794 23b5 7f 10 3b           

CLR
$103B

* TURN OFF HIGH VOLTAGE & SET TO READ MODE

0795 23b8 33                 

PULB

0796                         

0797 23b9 b6 30 8c           

LDAA
SET3

0798 23bc ce b6 00           

LDX
#ADDRESS

0799 23bf 37                 

PSHB

0800 23c0 c6 03              

LDAB
#$03

* SET EEPGM BIT (EELAT = 1)

0801 23c2 c6 02              

LDAB
#$02

* SET EELAT BIT (EEPGM = 0)

0802 23c4 f7 10 3b           

STAB
$103B

* STORE DATA TO EEPROM ADDRESS

0803 23c7 a7 02              

STAA
2,X

0804 23c9 c6 03              

LDAB
#$03

* SET EEPGM BIT (EELAT = 1)

0805 23cb f7 10 3b           

STAB
$103B

0806 23ce bd 23 7c           

JSR
DELAY

* DELAY 10 MS

0807 23d1 7f 10 3b           

CLR
$103B

* TURN OFF HIGH VOLTAGE & SET TO READ MODE

0808 23d4 33                 

PULB

0809                         

0810 23d5 39                 

RTS

0811                         ****************************************

0812 23d6 86 08              CLEAN
LDAA
#$08

0813 23d8 c6 2a              

LDAB
#42

0814 23da bd ff b8           REM

JSR
OUTA

0815 23dd 5a                 

DECB

0816 23de 26 fa              

BNE
REM

0817 23e0 39                 

RTS

0818                         

0819                         ****************************************

0820                         CALC_FREQ

0821 23e1 86 46              

LDAA
#$46

* ASCII FOR 'F'

0822 23e3 bd ff b8           

JSR
OUTA

0823 23e6 86 3a              

LDAA
#$3A

* ASCII FOR ':'

0824 23e8 bd ff b8           

JSR
OUTA

0825 23eb 86 20              

LDAA
#$20

* ASCII FOR SPACE

0826 23ed bd ff b8           

JSR
OUTA

0827 23f0 bd ff b8           

JSR
OUTA

0828                         

0829 23f3 b6 30 84           

LDAA
FREQ

0830 23f6 80 0a              

SUBA
#$0A

0831 23f8 2a 08              

BPL
HIGHER

0832 23fa ce 30 84           

LDX
#FREQ

0833 23fd bd ff bb           

JSR
OUT1BYT

0834 2400 20 0b              

BRA
ADD

0835 2402 8a 10              HIGHER

ORA
#$10

0836 2404 b7 30 84           

STAA
FREQ

0837 2407 ce 30 84           

LDX
#FREQ

0838 240a bd ff bb           

JSR
OUT1BYT

0839 240d 86 30              ADD

LDAA
#$30

* ASCII FOR DECIMAL 0

0840 240f bd ff b8           

JSR
OUTA

0841 2412 bd ff b8           

JSR
OUTA

0842 2415 86 20              

LDAA
#$20

0843 2417 bd ff b8           

JSR
OUTA

0844 241a 86 48              

LDAA
#$48

* ASCII FOR 'H'

0845 241c bd ff b8           

JSR
OUTA

0846 241f 86 5a              

LDAA
#$5A

* ASCII FOR 'Z'

0847 2421 bd ff b8           

JSR
OUTA


0848 2424 86 20              

LDAA
#$20

0849 2426 bd ff b8           

JSR
OUTA

0850 2429 bd ff b8           

JSR
OUTA

0851 242c bd ff b8           

JSR
OUTA

0852                         



0853 242f 39                 

RTS

0854                         ****************************************************

0855                         REFRESH

0856 2430 86 56              

LDAA
#$56

0857 2432 bd ff b8           

JSR
OUTA

* ASCII FOR 'V'

0858 2435 86 3a              

LDAA
#$3A

* ASCII FOR ':'

0859 2437 bd ff b8           

JSR
OUTA

0860 243a 86 20              

LDAA
#$20

0861 243c bd ff b8           

JSR
OUTA

0862 243f ce 30 7b           

LDX
#TEMP1

* VOLTAGE VALUE

0863 2442 bd ff bb           

JSR
OUT1BYT

0864 2445 86 20              

LDAA
#$20

0865 2447 bd ff b8           

JSR
OUTA

0866 244a bd ff b8           

JSR
OUTA

0867 244d bd ff b8           

JSR
OUTA

0868 2450 86 42              

LDAA
#$42

* ASCII FOR 'B'

0869 2452 bd ff b8           

JSR
OUTA

0870 2455 86 3a              

LDAA
#$3A

* ASCII FOR ':'

0871 2457 bd ff b8           

JSR
OUTA

0872 245a 86 20              

LDAA
#$20

0873 245c bd ff b8           

JSR
OUTA

0874 245f ce 30 83           

LDX
#TO_SLAVE
* BEEP VALUE

0875 2462 bd ff bb           

JSR
OUT1BYT

0876 2465 86 20              

LDAA
#$20

0877 2467 bd ff b8           

JSR
OUTA

0878 246a bd ff b8           

JSR
OUTA

0879 246d bd ff b8           

JSR
OUTA

0880 2470 86 54              

LDAA
#$54

* ASCII FOR 'T'

0881 2472 bd ff b8           

JSR
OUTA

0882 2475 86 3a              

LDAA
#$3A

* ASCII FOR ':'

0883 2477 bd ff b8           

JSR
OUTA

0884 247a 86 20              

LDAA
#$20

0885 247c bd ff b8           

JSR
OUTA

0886 247f ce 30 8d           

LDX
#MIN

* MINUTES VALUE

0887 2482 bd ff bb           

JSR
OUT1BYT

0888 2485 86 3a              

LDAA
#$3A

* ASCII FOR ':'

0889 2487 bd ff b8           

JSR
OUTA

0890 248a ce 30 8e           

LDX
#SEC

* SECONDS VALUE

0891 248d bd ff bb           

JSR
OUT1BYT

0892 2490 39                 

RTS

0893                         ********************************************************************

0894                         

0895 2491 b6 10 25           RTI_ISR

LDAA
TFLG2

0896 2494 84 40              

ANDA
#BIT6

0897 2496 27 03              

BEQ
EXITRTI

0898 2498 7a 30 87           

DEC
COUNT2

0899 249b 86 40              EXITRTI
LDAA
#BIT6

0900 249d b7 10 25           

STAA
TFLG2

0901 24a0 3b                 

RTI


0902                         **********************************************************************

0903                         



0904                         SPIISR

0905 24a1 b6 10 29           

LDAA
SPSR

0906 24a4 b6 10 2a           

LDAA
SPDR

* RESET SPI

0907 24a7 b7 30 88           

STAA
HOLD

* STORE CURRENT COUNT

0908 24aa bd ff b8           

JSR
OUTA

0909 24ad 3b                 

RTI



0910                         

Number of errors 0

Freeware assember ASxx.EXE Ver 1.03.

0001                         *************************************************

0002                         * LAB 2 SLAVE PROGRAM

0003                         

0004                         * Name: 
Lila Ghannam

0005                         * E-mail:
lilaghan@umd.umich edu

0006                         *

0007                         * Name: 
Chadi Takach

0008                         * E-mail:
chaditak@hhotmail.com

0009                         *

0010                         * Name: 
Bilal Amhaz

0011                         * E-mail:
b_amhaz@hotmail.com

0012                         

0013                         * Course:  
ECE 495

0014                         

0015                         * Term: 
Fall 2001

0016                         

0017                         *Instructor:
Professor Mark Zachos   

0018                         

0019                         

0020                         * Date Submitted: 11-13-01

0021                         

0022                         * Demonstration Approval: 11-06-01

0023                         

0024                         * MEMORY MANAGEMENT

0025                         

0026                         * Program starts at: $2000

0027                         

0028                         * Synposis of functions :

0029                         

0030                         * SET1


* MAKE ONE BEEP

0031                         * SET2


* MAKE TWO BEEPS

0032                         * SET3


* MAKE THREE BEEPS

0033                         * BUZRON


* TURN ON BUZZER

0034                         * BUZROFF

* TURN OFF BUZZER

0035                         

0036                         ************************ SPI EQUATES ********************

0037 1008                    PORTD

EQU
$1008
*PORTD DATA REGISTER

0038 1009                    DDRD

EQU
$1009
*PORTD DATA

0039 1028                    SPCR

EQU
$1028
*SPI CONTROL REGISTER

0040 1029                    SPSR

EQU
$1029
*SPI STATUS REGISTER

0041 102a                    SPDR

EQU
$102A
*SPI DATA REGISTER

0042                         

0043                         ************************ A/D EQUATES ********************

0044 1030                    ADCTL

EQU
$1030
*A/D Control Register

0045 1031                    ADREG1

EQU
$1031
*A/D Control Register

0046 1032                    ADREG2

EQU
$1032
*A/D Control Register

0047 1033                    ADREG3

EQU
$1033
*A/D Control Register

0048 1034                    ADREG4

EQU
$1034
*A/D Control Register

0049 1039                    OPTION

EQU
$1039
*A/D Control Register

0050                         

0051                         ******************* MONITOR EQUATES ***************

0052 ffb2                    OUTLHF

EQU
$FFB2

0053 ffb5                    OURRHF

EQU
$FFB5

0054 ffbb                    OUT1BYT

EQU
$FFBB

0055 ffb8                    OUTA

EQU
$FFB8

0056 ffc4                    CRLF

EQU
$FFC4

0057 ffbe                    OUT1BSP

EQU
$FFBE

0058 ffc1                    OUT2BSP

EQU
$FFC1

0059 0020                    SPACE

EQU
$20

0060 ffc7                    OUTSTRG

EQU
$FFC7

0061 ffca                    OUTSTRGO
EQU
$FFCA

0062 ffac                    INPUT

EQU
$FFAC

0063 ffcd                    INCHAR

EQU
$FFCD

0064                         

0065                         ******************* BIT EQUATES ******************

0066 0001                    BIT0

EQU
%00000001

0067 0002                    BIT1

EQU
%00000010

0068 0004                    BIT2

EQU
%00000100

0069 0008                    BIT3

EQU
%00001000

0070 00f7                    BIT3OFF

EQU
%11110111

0071 0010                    BIT4

EQU
%00010000

0072 0020                    BIT5

EQU
%00100000

0073 00df                    BIT5OFF

EQU
%11011111

0074 0040                    BIT6

EQU
%01000000

0075 0080                    BIT7

EQU
%10000000

0076                         

0077                         ******************* PORTS *************************

0078 b5f4                    AUXPA

EQU
$B5F4

0079 b5f5                    AUXPB

EQU
$B5F5

0080 b5f6                    PORTC

EQU
$B5F6

0081 b5f7                    AUXPORT
EQU
$B5F7

* auxport control reg.

0082 1000                    PORTA

EQU
$1000

0083 1004                    PORTB

EQU
$1004

0084 100a                    PORTE

EQU
$100A

0085                         

0086                         ******************* INTERUPTS **********************

0087                         

0088 1016                    TOC1

EQU
$1016

0089 1018                    TOC2

EQU
$1018

0090 1022                    TMSK1

EQU
$1022

0091 1023                    TFLG1

EQU
$1023

0092 1024                    TMSK2

EQU
$1024

0093 1025                    TFLG2

EQU
$1025

0094 1026                    PACTL

EQU
$1026

0095 1027                    PACNT

EQU
$1027

0096                         

0097                         ******************* MEMORY MAPS *********************

0098 2000                    MAIN

EQU
$2000

0099 3000                    DATA

EQU
$3000

0100 5000                    DELTA

EQU
$5000

0101 5100                    DELTA2

EQU
$5100

0102                         


0103 0000                    COUNT

RMB
1

* NUMBER OF TIMES TO BEEP

0104 0001                    TURNON

RMB
1

* TURNS BUZZER ON

0105 0002                    TURNOFF

RMB
1

* TURNS BUZZER OFF

0106 0003                    FLAG

RMB
1

0107 0004                    TEMP1

RMB
1

* RECEIVED FROM A/D

0108                         

0109 0005                    FREQ

RMB
1

0110 0006                    FLAG2

RMB
1

0111                         

0112                         

0113                         ***********************************************************

0114                         



0115                         

0116 5000                    

ORG
DELTA

0117 5000 00 fa              

FDB
$00FA

* 250 DECIMAL * ECLOCK = 1000 FREQ

0118                         

0119 5100                    

ORG
DELTA2

0120 5100 4e 20              

FDB
$4E20

* 20000 DECIMAL  = 10MILSEC


0121                         

0122                         



0123                         ************************************************** INTERRUPTS *************

0124                         

0125 00df                    

ORG
$00DF

0126 00df 7e 20 e1           

JMP
OC1_ISR

* READS PULSES FROM GENERATOR

0127                         

0128 00dc                    

ORG
$00DC

* ENABLES interrupt for buzzer

0129 00dc 7e 20 a9           

JMP
OC2_ISR


0130                         



0131                         ****************************************************************************

0132                         



0133 2000                    

ORG
MAIN

0134                         



0135 2000 86 00              

LDAA
#$OF
* 0000 1111 MOSI,MISO,TXD,RXD

0136 2002 b7 10 08           

STAA
PORTD
* SPI INITILIZATION

0137 2005 86 04              

LDAA
#$04
* 000 0100; PD2/MISO

0138 2007 b7 10 09           

STAA
DDRD
* EABLES SLAV MISO OUTPUT

0139                         

0140 200a 86 47              

LDAA
#$47
*(0100 0111),P6->SPE,PE2->CPHA,PE0-1->E/2 RATE

0141 200c b7 10 28           

STAA
SPCR
* OR #$47 ->e/32?

0142                         



0143 200f 86 88              

LDAA
#$88
* (1000 1000), 

0144 2011 b7 b5 f7           

STAA
AUXPORT


0145                         

0146                         



0147 2014 7f 00 03           

CLR 
FLAG

0148 2017 7f 10 26           

CLR
PACTL

0149 201a 7f 00 06           

CLR
FLAG2

0150                         



0151 201d 0f                 

SEI

0152                         

0153 201e 86 53              

LDAA
#$53
*(0101 0011),P6->PAEN,P4->PEDGE,RATE=32 MS

0154 2020 b7 10 26           

STAA
PACTL

0155 2023 86 40              

LDAA
#BIT6

0156                         

0157 2025 86 40              

LDAA
#BIT6

0158 2027 8a 80              

ORA
#BIT7

0159 2029 b7 10 22           

STAA
TMSK1
* ENABLES OC2 INTERRUPT AND OC1

0160                         



0161 202c 0e                 

CLI

0162                         



0163                         *************************************************************

0164                         



0165                         LOOP



0166 202d 7d 10 29           SPILOOP
TST
SPSR

* SLAVE WAITS TO RECEIVE FROM MASTER

0167 2030 2a fb              

BPL
SPILOOP

0168                         



0169                         

0170 2032 b6 10 2a           

LDAA
SPDR

* READ WHAT YOU HAVE RECEUVED

0171 2035 97 04              

STAA
TEMP1

0172                         

0173 2037 96 05              

LDAA
FREQ

* SETS DATA TO GO TO MASTER

0174 2039 b7 10 2a           

STAA
SPDR

0175                         

0176                         *


LDX
#FREQ

* testing module

0177                         *


JSR
OUT1BYT

0178                         *


JSR
CRLF

0179                         

0180 203c 96 04              

LDAA
TEMP1

* CONTAINS (0,1,2, OR 3) FROM MASTER

0181                         

0182 203e 81 01              

CMPA
#$01

* CONTAINS DECIMAL EQ

0183 2040 27 0a              

BEQ
BEEP1

0184 2042 81 02              

CMPA
#$02

* CONTAINS DECIMAL EQ OF SET2

0185 2044 27 0b              

BEQ
BEEP2

0186 2046 81 03              

CMPA
#$03

0187 2048 27 0c              

BEQ
BEEP3

0188                         

0189 204a 20 e1              

BRA
LOOP

0190                         

0191 204c bd 20 5b           BEEP1
JSR
SET01

0192 204f 20 dc              

BRA
LOOP

0193                         

0194 2051 bd 20 6e           BEEP2
JSR
SET02

0195 2054 20 d7              

BRA
LOOP

0196                         

0197 2056 bd 20 81           BEEP3
JSR
SET03

0198 2059 20 d2              

BRA
LOOP

0199                         

0200                         *******************************

0201                         *
SET01

0202                         *

0203                         ******************************

0204                         SET01

0205 205b 86 01              

LDAA
#1

0206 205d 97 00              

STAA
COUNT

0207 205f bd 20 9e           LOOPB1
JSR
BUZRON

0208 2062 bd 20 94           

JSR
BUZROFF

0209 2065 7a 00 00           

DEC
COUNT

0210 2068 26 f5              

BNE
LOOPB1

0211 206a 7f 00 06           

CLR
FLAG2

0212 206d 39                 

RTS

0213                         ********************************

0214                         *
SET02

0215                         *

0216                         ******************************

0217                         SET02

0218 206e 86 02              

LDAA
#2

0219 2070 97 00              

STAA
COUNT

0220 2072 bd 20 9e           LOOPB2
JSR
BUZRON

0221 2075 bd 20 94           

JSR
BUZROFF

0222 2078 7a 00 00           

DEC
COUNT

0223 207b 26 f5              

BNE
LOOPB2

0224 207d 7f 00 06           

CLR
FLAG2

0225 2080 39                 

RTS

0226                         ********************************

0227                         *
SET03

0228                         *

0229                         ******************************

0230                         SET03

0231 2081 86 03              

LDAA
#3

0232 2083 97 00              

STAA
COUNT

0233 2085 bd 20 9e           LOOPB3
JSR
BUZRON

0234 2088 bd 20 94           

JSR
BUZROFF

0235 208b 7a 00 00           

DEC
COUNT

0236 208e 26 f5              

BNE
LOOPB3

0237 2090 7f 00 06           

CLR
FLAG2

0238 2093 39                 

RTS

0239                         



0240                         ***************************************************************************

0241                         * NAME: BUZEROFF SUBROUTINE.

0242                         * PURPOSE: IT WASTES TIME WHILE THE BUZZER IS OFF.

0243                         * ENTRY CONDITIONS: REGISTER-X HAS THE MAX HEX VALUE TO BE DECREMENTED.

0244                         * EXIT CONDITIONS: REGISTER-X HOLDS DECREMENTED VALUE OF ZERO.

0245                         *************************************************************************** 

0246                         

0247 2094 7f 00 06           BUZROFF
CLR
FLAG2

0248 2097 ce 7f ff           

LDX
#$7FFF

0249                         

0250 209a 09                 LOOP3

DEX

0251 209b 26 fd              

BNE
LOOP3

0252 209d 39                 

RTS

0253                         

0254                         ***************************************************************************

0255                         * NAME: BUZERON SUBROUTINE.

0256                         * PURPOSE: IT WASTES TIME WHILE THE BUZSER IS ON.

0257                         * ENTRY CONDITIONS: REGISTER-X HAS THE MAX HEX VALUE TO BE DECREMENTED.

0258                         * EXIT CONDITIONS: REGISTER-X HOLDS ALREDY DECREMENTED VALUE OF ZERO.

0259                         *************************************************************************** 

0260                         

0261 209e 86 01              BUZRON
LDAA
#1

0262 20a0 97 06              

STAA
FLAG2

0263 20a2 ce 1f ff           

LDX
#$1FFF

0264                         

0265 20a5 09                 LOOP4

DEX


0266 20a6 26 fd              

BNE
LOOP4

0267 20a8 39                 

RTS

0268                         

0269                         *****************************************

0270                         * NAME: OC2_ISR

0271                         * PURPOSE: CONTROLS THE BUZZER 

0272                         *****************************************

0273                         

0274 20a9 b6 10 23           OC2_ISR
LDAA
TFLG1

0275 20ac 84 40              

ANDA
#BIT6

0276 20ae 27 0e              

BEQ
ISRDONE

0277                         


0278 20b0 7d 00 06           

TST
FLAG2

0279 20b3 26 12              

BNE
BUZER





0280 20b5 fc 50 00           

LDD
DELTA

0281 20b8 f3 10 18           

ADDD
TOC2

0282 20bb fd 10 18           

STD
TOC2

0283 20be b6 10 23           ISRDONE
LDAA
TFLG1

0284 20c1 8a 40              

ORA
#BIT6

0285 20c3 b7 10 23           

STAA
TFLG1

0286 20c6 3b                 

RTI

0287                         

0288 20c7 b6 b5 f4           BUZER
LDAA
AUXPA


0289 20ca 88 20              

EORA
#BIT5

0290 20cc b7 b5 f4           

STAA
AUXPA



0291 20cf fc 50 00           

LDD
DELTA

0292 20d2 f3 10 18           

ADDD
TOC2

0293 20d5 fd 10 18           

STD
TOC2

0294 20d8 b6 10 23           

LDAA
TFLG1

0295 20db 8a 40              

ORA
#BIT6

0296 20dd b7 10 23           

STAA
TFLG1

0297 20e0 3b                 

RTI

0298                         

0299                         *********************************************

0300                         * NAME:
OC1_ISR

0301                         * PURPOSE: INTERRUPT SERVICE ROUTINE TO READ PULSES EVERY 10 MIL.

0302                         *********************************************



0303                         

0304 20e1 b6 10 23           OC1_ISR
LDAA
TFLG1

0305 20e4 84 80              

ANDA
#BIT7

0306 20e6 27 11              

BEQ
ISRDON

0307                         


0308 20e8 b6 10 27           

LDAA
PACNT

0309 20eb 97 05              

STAA
FREQ

0310 20ed 7f 10 27           

CLR
PACNT

0311                         





0312 20f0 fc 51 00           

LDD
DELTA2

0313 20f3 f3 10 16           

ADDD
TOC1

0314 20f6 fd 10 16           

STD
TOC1

0315 20f9 b6 10 23           ISRDON
LDAA
TFLG1

0316 20fc 8a 80              

ORA
#BIT7

0317 20fe b7 10 23           

STAA
TFLG1

0318 2101 3b                 

RTI

0319                         

0320                         

0321                         

0322                         

0323                         

0324                         

0325                         

0326                         

0327                         

0328                         

0329                         

0330                         

Number of errors 0
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Schematic of the complete design
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