rotary_switches_interface.asm

*x

e.g.

config
config
config
config
config

pl_128
t dt F
tone dt

off_pos
X_pos

*x

*x

=picl8
p18f133

if you write _ config

CONFIG

* % *x

*x *x *x *x *x *x *x *x *x *x *x *x *x

" CNC MPG Pendant®s rotary switches encoder interface by Yioryos Dimitriadis June/July 2023 "

picl8f1330 @ 32MHz internal oscillator with 4x PLL
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DEVICE

1330,
0.inc

Only PIC18FXXJ devices do not support this directive,(_ _config), not PICL8FXXXX!
(Assembler/Linker/Librarian User’s Guide DS33014J-page 58)

NOTE: For each config byte, you must write all flags for it to work

_CONFIG2L, _BOR_OFF_ 2L only,
INTIO2_1H & _FCMEN_OFF_1H &

1H, _0OSC

INITIALISATION

=dec

it will NOT work!
1ESO_OFF_1H

TCONFIG2L, _PWRT ON 2L & _BOR OFF 2L & BORV 3 2L

TCONFIG2H, _WDT _OFF 2H & WDTPS 32768 2H

“CONFIG3L, _HPOL_HIGH 3L & _LPOL_HIGH_3L & _PWMPIN_OFF_3L

“CONFIG3H, _FLTAMX_RAS 3H & T10SCMX_LOW_3H & _MCLRE_OFF_3H

CONFIGAL, _STVREN ON_4L & BBSIZ BB256_4L & XINST OFF 4L & DEBUG_OFF 4L

0SC = INT

PWRT = ON, BOR = OFF, BORV = 3

102, FCMEN

OFF, IESO = OFF
;*(config directive for bor=off does not work, only the old

WDT = OFF, WDTPS = 32768
RA5, T10SCMX = LOW, MCLRE = OFF

FLTAMX =
STVREN =

10011000
10010000
10010001
10010010
10010011
10010100
10010101
10010110
8

250

porta,?2,
porta,O,

ON, BBSIZ =

BB256, XINST = OFF, DEBUG = OFF

use access RAM bank for reading/writing data

use BSR-specified RAM bank for reading/writing data
destination=register

destination=wreg

1/1 prescaler constant

1/2 prescaler constant

1/4 prescaler constant

1/8 prescaler constant

1/16 prescaler constant

1/32 prescaler constant

1/64 prescaler constant

17128 prescaler constant

default dtmf duration multiplication factor
default dtmf duration (value*t _dt f=*(50us resolution))
(e.g.:50ms @ a value of 250 and t dt f=4)

"off" rotary switchl position input pin assignment

X" rotary switchl position Input pin assignment

1
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presc

dtmfkey

dtmfdr

y_pos
Z_pos
a_pos

b _pos
Cc_pos
X1 _pos
x10_pos
x100_pos
A0 _out
Al out
A2_out
BO_out
Bl out

dtmfdrb
demfdrf
dtmfdrfb
dp_col
dp_row

sin_r
sin_c

porta,l,
porta,4,
porta,5,
porta,3,
portb,0,
portb, 3,
portb,2,
porta,7,
latb,6,
latb,5,
latb,4,
lata,6,
latb,7,

"y" rotary switchl position input pin assignment
"z" rotary switchl position input pin assignment
"a" rotary switchl position input pin assignment
"b" rotary switchl position input pin assignment
"c" rotary switchl position input pin assignment

"x1" rotary switch2 position input pin assignment
""x10" rotary switch2 position input pin assignment
""x100" rotary switch2 position input pin assignment
"AO™ output pin assignment

"Al" output pin assignment

"A2" output pin assignment

"BO" output pin assignment

"B1" output pin assignment

beginning of general purpose register ram, (000h)-bankO
(000h -07fh access ram low)

timer0O prescaler variable

dtmf tone 2b played

dtmf duration register

dtmf duration buffer register

dtmf duration multiplication factor register
dtmf duration multiplication factor bufferregister
column datapoints

row datapoints

8 bit sin value of row frequency

8 bit sin value of column frequency

rotary switch 1 register

rotary switch 2 register

intcon,

INITIALIZATION *x

go to beginning of program memory, (flash)
""goto" in case pclath is another page
high priority interrupt vector

woken up, global interrupts disabled
goto main program

low priority interrupt vector

never here
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; Initialize status,bsr & pclath

clrf status,

clrf bsr,

clrf pclath,

cirf pclatu,

clrf intcon, o

bsf osccon, , o
bsf osccon, , s
bsT osccon, , :
bsf osctune, , o

clrf lata, o
mov lw 0x07 o
movwf adconl, s
mov Iw 0 :
movwf cmcon, o
mov lw 10111111

movwf trisa, s
clrf latb, o
mov lw OxOF o
movwf adconl, s
mov lw 00001101

movwf trisb, o

mov Ilw 00010100
movwF tOcon, ;
; PWM setup
’ clrf ptperh, ;
mov lw 255 s
movwT ptperl, ;
bsf pwmconO, , ;

s Variables Initialisation

clrf r sw 1, ;
clrf r_sw 2, ;
call dur_default ;

disable interrupts

\

-]->8MHz internal oscillator
/

; 4x PLL enabled (32MHz Fosc)

initialize porta by clearing output data latches

; configure a/sd

for digital inputs

; configure comparators
; for digital input

porta pins inputs, except pin 6 which is an output

initialize portb by clearing output data latches

; set rb<4:0> as

digital i/0 pins
portb pins 1,4,5,6 & 7 outputs, pins 0,2 & 3 inputs

timer0 off,16bit counter,int.instr.clk,prescaler assigned=1/32

\

-|->period for Fpwm=31.25kHz (8bit resolution at Fosc=32MHZz)
/

; pwm on pin rbl only

initialise rotary switch 1 register
initialise rotary switch 2 register

; set default dtmf duration

PROGRAM ***
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chk_rsw2

chk _off |

chk_x_po

btfss
bra
btfss
bra
btfss
bra
btfss
bra
btfss
bra
btfss
bra
btfss
bra

btfss
bra
btfss
bra
btfss
bra
rcall
bra
pos
rcall
btfsc
bra
btfsc
bra
clrf
bsT
bcf
bcF
bcF
call
call
bra

S
rcall
btfsc
bra
btfsc
bra
clrf
bsf
bsf
bcT
bcf

off_pos

chk_off_pos

X_pos
chk_x_pos
Yy_pos
chk_y pos
Z_pos
chk_z_pos
a_pos
chk _a pos
b _pos
chk_b_pos
C_pos
chk _c_pos

X1 pos

chk x1 pos

x10_pos

chk_x10_pos

x100_pos

chk x100_pos

del _10ms
chk_rswl

del_30ms
off_pos
chk_rsw2
r sw 1,0,
time2nap
r_sw.1,

r sw 1,0,
AO_out
Al _out
A2_out
snd_off
cl_enc
chk_rsw2

del_30ms
X_pos
chk_rsw2
r swi,1,
chk_rsw2
r_sw.1,

r swi,l1,
AO_out
Al _out
A2 _out

rotary switch 1 at "off" position?

yes, it seems like this, check If it was a bounce
no, rotary switch 1 at "x'" position?

yes, it seems like this, check if it was a bounce
no, rotary switch 1 at "y" position?

yes, it seems like this, check If it was a bounce
no, rotary switch 1 at "'z" position?

yes, it seems like this, check if it was a bounce
no, rotary switch 1 at "a" position?

yes, it seems like this, check If it was a bounce
no, rotary switch 1 at "b"™ position?

yes, it seems like this, check if it was a bounce
no, rotary switch 1 at "c" position?

yes, it seems like this, check If it was a bounce

no, rotary switch 2 at "x1" position?

yes, it seems like this, check iIf it was a bounce
no, rotary switch 2 at "x10" position?

yes, it seems like this, check if it was a bounce
no, rotary switch 2 at ""x100" position?

yes, it seems like this, check if it was a bounce
no, delay 10 milliseconds

and go back to rotary switch 1 checking

; delay 30 milliseconds

; rotary switch 1 STILL at "off" position?

; no, it was a bounce, resume to check rotary switch 2

; yes, rswl is at "off" position. Was it at "off" previously?
; yes, goto sleep

;)\ no, update

;/ rswl register

| -> update output logic

; play "off" sound sequence

; ** try cl_enc instead of snd_off here **

; resume to check rotary switch 2

; delay 30 milliseconds

; rotary switch 1 STILL at "x" position?

; nho, it was a bounce, resume to check rotary switch 2

; yes, rswl is at "X position. Was it at "x" previously?
; yes, resume to check rotary switch 2

;\ no, update

;/ rswl register

: |-> update output logic
3/
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call
bra
chk y pos
rcall
btfsc
bra
btfsc
bra
clrf
bsf
bcF
bsf
bcT
call
bra
chk_z_pos
rcall
btfsc
bra
btfsc
bra
clrf
bsf
bsf
bsT
bcf
call
bra
chk_a_ pos
rcall
btfsc
bra
btfsc
bra
clrf
bsf
bcT
bcf
bsf
call
bra
chk_b_pos
rcall
btfsc
bra
btfsc
bra
clrf
bsT
bsf

snd_x
chk_rsw2

del_30ms
y_pos
chk_rsw2
r swi,2,
chk_ rsw2
r_sw 1,
r swil,2,
AD out
Al _out
A2_out
snd_y
chk_rsw2

del_30ms
Z _pos
chk_rsw2
r sw 1,3,
chk__ rsw2
r_sw.1,
r sw 1,3,
A0 out
Al out
A2 _out
snd_z
chk_rsw2

del_30ms
a_pos
chk_rsw2
r sw 1,4,
chk_ rsw2
r_sw.1i,
r_sw_ 1,4,
AO_out
Al out
A2_out
snd_a
chk_rsw2

del_30ms
b _pos
chk_rsw2
r sw 1,5,
chk_ rsw2
rswi,

r:sw_1,5,

AO_out

play sound sequence
resume to check rotary switch 2

delay 30 milliseconds
rotary switch 1 STILL at "y position?
no, It was a bounce, resume to check rotary switch 2
yes, rswl is at "y" position. Was it at "y" previously?
yes, resume to check rotary switch 2
;:\ no, update
*/ rswil register
2\
|-> update output logic
play "y sound sequence
resume to check rotary switch 2

delay 30 milliseconds

rotary switch 1 STILL at "z position?

no, it was a bounce, resume to check rotary switch 2
yes, rswl is at "z" position. Was it at "z" previously?
yes, resume to check rotary switch 2
;\ no, update
/ rswi register

|-> update output logic
play "z" sound sequence
resume to check rotary switch 2

delay 30 milliseconds

rotary switch 1 STILL at "a" position?

no, it was a bounce, resume to check rotary switch 2
yes, rswl is at "a" position. Was it at "a" previously?
yes, resume to check rotary switch 2
;)\ no, update
2/ rswl register
;\

| -> update output logic

play "a" sound sequence
resume to check rotary switch 2

delay 30 milliseconds

rotary switch 1 STILL at "b" position?

no, it was a bounce, resume to check rotary switch 2
yes, rswl is at "b" position. Was it at "b" previously?
yes, resume to check rotary switch 2

;)\ no, update

;/ rswl register

27/09/2023



rotary_switches_interface.asm

bcF Al out
bsT A2 out
call snd_b
bra chk_rsw2
chk_c_pos
rcall del_30ms
btfsc C_pos
bra chk_rsw2
btfsc r sw 1,6,
bra chk_rsw2
cirf r sw i,
bsf r sw 1,6,
bcf A0 _out
bsT Al out
bsT A2 out
call snd_c
bra chk_rsw2
chk_x1_pos
rcall del_30ms
btfsc x1 pos
bra chk_rswi
btfsc r sw 2,0,
bra chk_rswl
clrf r_sw 2,
bsT r sw 2,0,
bsT BO_out
bcf B1 out
btfss r sw 1,0,
call snd_x1
bra chk_rswil
chk x10 pos
rcall del_30ms
btfsc x10_pos
bra chk_rswil
btfsc r sw 2,1,
bra chk_rswi
cirf r_sw 2,
bsT r sw 2,1,
bcf BO_out
bsf B1 out
btfss r sw 1,0,
call snd_x1
bra chk_rswil
chk x100_pos
rcall del _30ms
btfsc x100_pos
bra chk_rswil
btfsc r sw 2,2,
bra chk_rswl
cirf r sw 2,

|-> update output logic

play "b" sound sequence
resume to check rotary switch 2

; delay 30 milliseconds

; rotary switch 1 STILL at ''c" position?

; no, it was a bounce, resume to check rotary switch 2

; yes, rswl is at ''c” position. Was it at 'c" previously?
; yes, resume to check rotary switch 2

;)\ no, update

;/ rswl register

| -> update output logic

; play "'c" sound sequence

; resume to check rotary switch 2

delay 30 milliseconds

rotary switch 2 STILL at "x1" position?

no, it was a bounce, resume to check rotary switch 1
yes, rsw2 is at "x1" position. Was it at "x1" previously?
yes, resume to check rotary switch 1

;)\ no, update

;/ rsw2 register

;\ update output

;/ logic

; rswl at "off" position?

; no, play "x1" sound sequence

; yes, skip audio out & resume to check rotary switch 1

delay 30 milliseconds

rotary switch 2 STILL at ""x10" position?

no, It was a bounce, resume to check rotary switch 1
yes, rsw2 is at ""x10" position. Was it at "x10" previously?
yes, resume to check rotary switch 1

;:\ no, update

;/ rsw2 register

;\ update output

;/ logic

; rswl at “off" position?

; no, play "x10" sound sequence

; yes, skip audio out & resume to check rotary switch 1

; delay 30 milliseconds

; rotary switch 2 STILL at ""'x100" position?

; nho, it was a bounce, resume to check rotary switch 1

; yes, rsw2 is at '"x100" position. Was it at ""x100" previously?
; yes, resume to check rotary switch 1

;\ no, update
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rotary_switches_interface.asm 27/09/2023

bsT r sw 2,2, ;/ rsw2 register

bsT BO_out ;\ update output

bsT B1 out ;/ logic

btfss r sw 1,0, ; rswl at "off" position?

call snd_x100 ; no, play "x100" sound sequence

bra chk_rswil ; yes, skip audio out & resume to check rotary switch 1
time2nap

bcf intcon2, ,o ; interrupt on falling edge

bsT intcon, , ; enable int0 interrupt

bcfT intcon, , ; clear intO interrupt flag

bsT intcon, , ; global interrupts enabled

sleep

nop

Muiviviviuiru
<
@
S
~+
=
3
S

clrf tmroh,
mov lw 98
movwf tmrol,
mov Iw pl 1
movwf presc,
bcf tOcon, , ; turn off timerO
bcf intcon, , ; precautionary clear tmrO interrupt flag
comf tmroh,1,
comf tmrol, 1, ; FIRST WRITE IN tmrOh so that it will be updated after writing to tmrOl!!
movFf presc,tOcon ; timer0 on,16bit counter,int.instr.clk,prescaler assigned=1/x
return
event_tmr_off
bcT intcon, , ; clear tmrO interrupt flag
bcf tOcon, , ; turn off timerO
return
; *** VARIABLE DELAY ***
vard
bcT tOcon, , ; turn off timerO
bcf intcon, , ; precautionary clear tmrO interrupt flag
comf tmroh,1,
comf tmrol,1, ; FIRST WRITE IN tmrOh so that it will be updated after writing to tmrOl!!
movTf presc,tOcon ; timerO on,16bit counter,int.instr.clk,prescaler assigned=1/x
btfss intcon, , ; overflow?
bra $-1*2 ; no
bcf intcon, , ; yes, clear tmrO interrupt flag
bcT tOcon, , ; turn off timerO
return
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; NOTE: x*prescaler value*0.5=desired delay in useconds
where x is the 16 bit value loaded in tmrO before calling vard!
(prescaler value for above is eg 256 for a 1/256 prescaler setting)

Quiviuiuiuiy
®
|

a1

c

[

clrf tmrOh,
mov Iw 25 ; Instead of 40 for compensating for tcy losses
movwF tmrol,
mov Iw pl 1
movwF presc,
rcall vard
return

del_50us
clrf tmrOh,
mov Iw 35 ; Instead of 50 for compensating for tcy losses
movwF tmrol,
mov lw pl 8
movwF presc,
rcall vard
return

del_2 5ms
mov lw 0x02
movwT tmroh,
mov Iw 0x71
movwf tmrol,
mov lw pl 32
movwT presc,
rcall vard
return

del _b5ms
mov Iw 0x04
movwF tmroh,
mov lw OxEZ2
movwF tmrol,
mov Iw pl 32
movwF presc,
rcall vard
return

del _10ms
mov Iw 0x09
movwf tmroh,
mov lw OxC4
movwT tmrol,
mov Iw pl 32
movwf presc,
rcall vard
return
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del _20ms
mov lw 0x13
movwf tmroh,
mov Iw 0x88
movwF tmrol,
mov Iw pl 32
movwF presc,
rcall vard
return

del _30ms
mov lw Ox1D
movwf tmroh,
mov Iw 0x4C
movwf tmrol,
mov Iw pl 32
movwf presc,
rcall vard
return

del _50ms
mov Iw 0x30
movwF tmroh,
mov lw 0OxD4
movwf tmrol,
mov Iw pl_32
movwf presc,
rcall vard
return

del_100ms
mov Iw 0x61
movwf tmroh,
mov lw OxA8
movwf tmrol,
mov lw pl 32
movwT presc,
rcall vard
return

del _200ms
mov lw 0OxC3
movwf tmroh,
mov Iw 0x50
movwF tmrol,
mov Iw pl 32
movwF presc,
rcall vard
return

del 250ms
mov lw OxF4
movwf tmroh,
mov Iw 0x24
movwf tmrol,
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mov Iw
movwf
rcall
return
del 0 5s
mov lw
movwf
mov Iw
movwF
mov lw
movwf
rcall
return
del_1s
mov lw
movwF
mov Iw
movwf
mov lw
movwF
rcall
return

;Send DTMF tone via PWM on pin RB1

send_ DTMF
rcall
movF
sublw
btfsc
rcall
movF
sublw
btfsc
rcall
movF
sublw
btfsc
rcall
movF
sublw
btfsc
rcall
movF
sublw
btfsc
rcall

pl 32
presc,
vard

OxF4
tmroh,
0x24
tmrol,
pl 64
presc,
vard

OxF4
tmroh,
0x24
tmrol,
pl_ 128

event_tmr
dtmfkey,w,
IIOII
status, 7,
detmf O
dtmfkey,w,
lllll
status, 7,
demf 1
dtmfkey,w,
ll2ll
status, 7,
dtmf 2
dtmfkey,w,
ll3ll
status, 7,
dtmf_3
dtmfkey,w,
ll4ll
status, 7,
dtmf 4

50us timer on

w-literal, result
is dtmfkey="0"?
yes

no

w-literal, result
is dtmfkey=""1"?
yes

no

w-literal, result
is dtmfkey="2"?
yes

no

w-literal, result
is dtmfkey="3"?
yes

no

w-literal, result
is dtmfkey=""4"?
yes

10
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mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall
mov T
sublw
btfsc
rcall

return

dtmfkey,w,
npe
status, 7,
dtmf 5
dtmfkey,w,
et
status, 7,
dtmf_6
dtmfkey,w,
e
status, 7,
dtmf_7
dtmfkey,w,
nge
status, 7,
dtmf_8
dtmfkey,w,
nge
status, 7,
dtmf 9
dtmfkey,w,
A
status, 7,
demf_A
dtmfkey,w,
rg
status, 7,
demf_B
dtmfkey,w,
noe
status, 7,
dtmf _C
dtmfkey,w,
np
status, 7,
detmf D
dtmfkey,w,
v
status, 7,
dtmf_s
dtmfkey,w,
e
status, 7,
demf_di

no
w-literal, result in w
is dtmfkey="5"?

yes

no

w-literal, result in w
is dtmfkey="6"7?

yes

no

w-literal, result in w
is dtmfkey=""7"7?

yes

no

w-literal, result in w
is dtmfkey="8"7?

yes

no

w-literal, result in w
is dtmfkey="9"?

yes

no

w-literal, result in w
is dtmfkey="A"?

yes

no

w-literal, result in w
is dtmfkey="B"?

yes

no

w-literal, result in w
is dtmfkey="C"?

yes

no

w-literal, result in w
is dtmfkey="D"?

yes

no

w-literal, result in w
is dtmfkey=""*"?

yes

no

w-literal, result in w
is dtmfkey=""#"?

yes

33 data points with 2 sine periods

11
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movwT dp_col,

mov lw 86

movwF dp_row,
demf_1_loop

rcall T 1209Hz

rcall f 697Hz

rcall add_freq

mov Iw 0

cpfseq dtmfdrf,

bra detmf_1 loop

bra dtmf_end
;DTMF ™2™ (1336Hz+697Hz)
dtmf_2

mov lw 15

movwF dp_col,

mov lw 86

movwF dp_row,
demf_2_loop

rcall T 1336Hz

rcall f 697Hz

rcall add_freq

mov Iw 0

cpfseq dtmfdrf,

bra dtmf_2 loop

bra dtmf_end
;DTMF 3" (1477Hz+697HZz)
dtmf_3

mov lw 27

movwT dp_col,

mov lw 86

movwF dp_row,
dtmf_3 loop

rcall T 1477Hz

rcall f 697Hz

rcall add_freq

mov Iw 0

cpfseq dtmfdrf,

bra dtmf_3 loop

bra dtmf_end
;DTMF ""4™ (1209Hz+770HZ)
dtmf 4

mov Iw 33

movwF dp_col,

mov lw 26

; 86 data points with 3 sine periods

; 15 data points with 1 sine period

; 86 data points with 3 sine periods

; 27 data points with 2 sine periods

; 86 data points with 3 sine periods

; 33 data points with 2 sine periods

; 26 data points with 1 sine period

12
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movwF
dtmf_4 loop
rcall
rcall
rcall
mov lw
cpfseq
bra
bra

dp_row,

f_1209Hz

f _770Hz
add_freq

0

dtmfdrf,
dtmf_4 loop
dtmf_end

movwF
demf 5 loop
rcall
rcall
rcall
mov lw
cpfseq
bra
bra

15
dp_col,
26
dp_row,

f_1336Hz

f _770Hz
add_freq

0

dtmfdrf,
dtmf 5 loop
dtmf_end

; 15 data points with 1 sine period

; 26 data points with 1 sine period

movwF
dtmf _6_loop
rcall
rcall
rcall
mov lw
cpfseq
bra
bra

27
dp_col,
26
dp_row,

T _1477Hz
f_770Hz
add_freq

0

dtmfdrf,
dtmf_6_loop
dtmf_end

; 27 data points with 2 sine periods

; 26 data points with 1 sine period

mov lw
movwf
mov Iw
movwF
demf_7_loop

33
dp_col,
47
dp_row,

; 33 data points with 2 sine periods

; 47 data points with 2 sine periods

13

27/09/2023



rotary_switches_interface.asm

rcall
rcall
rcall
mov Iw
cpfseq
bra
bra

T_1209Hz

f_852Hz
add_freq

0

dtmfdrf,
demf_7_ loop

dtmf_end

cpfseq
bra
bra

15
dp_col,
47
dp_row,

T_1336Hz

f_852Hz
add_freq

0

dtmfdrf,
dtmf_8 loop

dtmf_end

; 15 data points with 1 sine period

; 47 data points with 2 sine periods

movwf
dtmf_9 loop
rcall
rcall
rcall
mov Iw
cpfseq
bra
bra

27
dp_col,
47
dp_row,

T _1477Hz
f_852Hz
add_freq

0

dtmfdrf,
dtmf 9 loop
dtmf_end

; 27 data points with 2 sine periods

; 47 data points with 2 sine periods

mov Iw
movwF
mov lw
movwf
dtmf_s_loop
rcall
rcall

33
dp_col,
85
dp_row,

T_1209Hz

f_941Hz

; 33 data points with 2 sine periods

; 85 data points with 4 sine periods
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rcall
mov lw
cpfseq
bra
bra

add_freq

0

dtmfdrf,
dtmf_s loop

dtmf_end

15
dp_col,
85
dp_row,

f_1336Hz

f 941Hz
add_freq

0

dtmfdrf,
dtmf_0_loop
dtmf_end

; 15 data points with 1 sine period

; 85 data points with 4 sine periods

mov lw
movwf
mov Iw
movwF
demf_di_loop
rcall
rcall
rcall
mov lw
cpfseq
bra
bra

27
dp_col,
85
dp_row,

f_1477Hz

f 941Hz
add_freq

0

dtmfdrf,
dtmf_di_loop
dtmf_end

; 27 data points with 2 sine periods

; 85 data points with 4 sine periods

mov lw
movwf
mov Iw
movwF
demf_A_loop
rcall
rcall
rcall
mov lw

49
dp_col,
86
dp_row,

f_1633Hz

f_697Hz
add_freq
0

; 49 data points with 4 sine periods

; 86 data points with 3 sine periods
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cpfseq dtmfdrf,

bra detmf_A loop

bra dtmf_end
;DTMF "B (1633Hz+770HZ)
dtmf_B

mov lw 49

movwF dp_col,

mov lw 26

movwF dp_row,
dtmf_B_loop

rcall f 1633Hz

rcall f _770Hz

rcall add_freq

mov Iw 0

cpfseq dtmfdrf,

bra dtmf B loop

bra dtmf_end
;DTMF ""C™ (1633Hz+852Hz)
dtmf_C

mov lw 49

movwT dp_col,

mov lw 47

movwF dp_row,
dtmf_C_loop

rcall f 1633Hz

rcall T 852Hz

rcall add_freq

mov Iw 0

cpfseq dtmfdrf,

bra dtmf _C _loop

bra dtmf_end
;DTMF D" (1633Hz+941Hz)
dtmf_D

mov Iw 49

movwT dp_col,

mov lw 85

movwF dp_row,
dtmf_D_loop

rcall f 1633Hz

rcall T 941Hz

rcall add_freq

mov Iw 0

cpfseq dtmfdrf,

bra dtmf D _loop

; 49 data points with 4 sine periods

; 26 data points with 1 sine period

; 49 data points with 4 sine periods

; 47 data points with 2 sine periods

; 49 data points with 4 sine periods

; 85 data points with 4 sine periods
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bcF
bcT
bcf
clrf
clrf
mov T
movwf
return

add_freq

mov T
addwf
btfss
bra
rrcf
mul Iw
movff
movff
mov Iw
movwF
mov lw
movwf
bcF
btfss
bsf
decfsz
return
mov T
movwf
decf
return

f 1633Hz

mov Iw
movwf
mov lw
movwF
mov Iw
movwf
movF
sublw
btfsc
bra

dtmf_end

intcon, , ; clear tmrO interrupt flag
tOcon, , ; turn off timerO

ptconl, , ; pwm time base off

ptmrh,

ptmrl, ; clear time base register
dtmfdrfb,w, \ restore dtmf tone duration
demfdrf, ;/ multiplication factor register

sin_r,w,

sin_c,T, ; add column and row frequencies to create dtmf waveform, result In sin_c
intcon, , ; tmr0 overflow?(i.e.:50us sampling interval elapsed?)

$-1*2 : no

sin_c,w, ; yes, divide by 2 to maintain 8 bits addition result

4 ;

prodl,pdcOl ; |->update pwm duty cycle, (x4 needed by duty cycle register

prodh,pdcOh ;/ as stated at DS39758C-page 125)

OxXFE :\

tmrOh, ; |-> update timerO for next 50us

0x89 o | sampling period counting (50us-9Tcy 4 pwm update - 1l4tcy 4 tmrO update)
tmrol, s

intcon, , ; clear tmrO interrupt flag

ptconl, , ; time base on?

ptconl, , ; no, turn time base on

dtmfdr, f, ; decrement dtmf duration register

dtmfdrb,w, ;:\ restore dtmfF

dtmfdr, ;/ duration register

dtmfdrf, T, ; decrement dtmf duration multiplication factor register

upper(table_ 1633Hz) \

tblptru, |

high(table_ 1633Hz) | ->start address
tblptrh, : | of the table
low(table_ 1633Hz) ; |

thlptrl, ;

dp_col,w, ; w column data pointer
49 ; w=literal, result in w
status, 7, ; table at start address?

read _col f ; yes

17
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addwfc tblptrh,f,

mov T dp_col ,w, 2\

rincf wreg, T, o |

addwf tblptrl,f, ; |->table not at start address,

cirf wreg, o | adjust table pointer

addwfc tblptrh,f, |

addwfc tblptru, T, i/

bra read _col f

T _1477Hz

mov Iw upper (table_ 1477Hz) \

movwF tblptru, |

mov Iw high(table_ 1477Hz) | ->start address

movwF tblptrh, ; | of the table

mov Iw low(table_1477Hz) ; |

movwf tblptrl, ;

movT dp_col ,w, ; W column data pointer

sublw 27 ; w-literal, result in w

btfsc status, 7, ; table at start address?

bra read _col f ; yes

mov T dp_col ,w, 2\

rincf wreg, T, |

addwf tblptrl, T, ; |->table not at start address,

cirf wreg, | adjust table pointer
> |

addwfc tblptrh,f,

addwfc tblptru,f /
bra read _col f
f 1336Hz

mov lw upper(table__ 1336Hz) \

movwT tblptru, |

mov lw high(table_ 1336Hz) | ->start address

movwf tblptrh, ; | of the table

mov lw low(table_1336Hz) ; |

movwT tbhlptrl, ;0 /

mov T dp_col ,w, ; w=column data pointer

sublw 15 ; w-literal, result in w

btfsc status, 7, ; table at start address?

bra read col f ; yes

movF dp_col ,w, 3\

rincf wreg, T, o |

addwf tblptrl, T, ; |->table not at start address,

cirf wreg, o | adjust table pointer
> |

addwfc tblptru,f /
bra read_col_fT
f 1209Hz
mov Iw upper(table_ 1209Hz) \
movwF tblptru,
mov Iw high(table_ 1209Hz) | ->start address

18
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movwF
mov lw
movwf
mov T
sublw
btfsc
bra
mov T
rincf
addwf
clrf
addwfc
addwfc
bra

mov Iw
movwf
mov lw
movwF
mov Iw
movwf
movF

sublw
btfsc
bra

movF

rincf
addwf
clrf

addwfc
addwfc
bra

tblptrh, ; | of the table
low(table_1209Hz) ;

tblptrl, 4

dp_col,w, ; w=column data pointer

33 ; w-literal, result in w
status, 7, ; table at start address?
read _col f ; yes

dp_col ,w, 3\

Wreg ’f! ; I

tblptrl, T, ; |->table not at start address,
wreg, | adjust table pointer
tblptrh,f, 3

tblptru,f, 3/

read _col f

upper(table_697Hz);\

tblptru, |

high(table 697Hz) ; |->start address
tblptrh, ; | of the table
low(table_697Hz) ; |

thlptrl, 3/

dp_row,w, ; w=row data pointer

86 ; w-literal, result in w
status, 7, ; table at start address?
read_row_f ; yes

dp_row,w, ;

Wreg 1f1 ; I

tblptrl, T, ; |->table not at start address,
wreg, | adjust table pointer
tblptrh,f, |

tblptru,f, 3/

read _row_F

mov Iw
movwF
mov lw
movwf
mov Iw
movwF
movF
sublw
btfsc
bra
movF
rincf
addwf
clirf
addwfc

upper(table_770Hz);\

tblptru, |

high(table 770Hz) ; |->start address
tblptrh, ; | of the table
low(table_770Hz) ; |

tblptrl, 3/

dp_row,w, ; w=row data pointer

26 ; w-literal, result in w
status, 7, ; table at start address?
read _row_F ; yes

dp_row,w, 3\

Wreg 9f1 ; I

tblptrl,f, ; |->table not at start address,
wreg, | adjust table pointer
tblptrh, T, |
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addwfc
bra

mov Iw
movwf
mov lw
movwF
mov Iw
movwf
movF

sublw
btfsc
bra

movF

rincf
addwf
clrf

addwfc
addwfc
bra

mov Iw
movwF
mov lw
movwf
mov Iw
movwF
movF

sublw
btfsc
bra

movF

rincf
addwf
clrf

addwfc
addwfc
bra

thlrd*+
movff
tblrd*
movff
return

tblrd*+

tblptru,f,
read_row_f

upper (table_852Hz)
tblptru,
high(table 852Hz)
tblptrh,
low(table_852Hz)
thlptrl,

dp_row,w,

47

status, 7,
read_row_f
dp_row,w,
wreg, T,
tblptrl, T,
wreg,
tblptrh,f,
tblptru,f,
read_row_F

upper(table_941Hz)
tblptru,
high(table 941Hz)
tblptrh,
low(table_941Hz)
tblptrl,
dp_row,w,

85

status, 7,

read _row_F
dp_row,w,

wreg, T,
tblptrl,f,

wreg,

tblptrh, T,
tblptru,f,
read_row_f

tablat,dp_row

tablat,sin_r

:\

->start address
of the table

/

w=row data pointer
w-literal, result in w
table at start address?
yes

->table not at start address,
adjust table pointer

->start address
of the table

w=row data pointer
w-literal, result in w
table at start address?
yes

|
|->table not at start address,
adjust table pointer

read into tablat and increment
get row data point position
read into tablat

get sin row data

read into tablat and increment
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movTf tablat,dp_col ; get column data point position
tblrd* ; read into tablat

movFf tablat,sin_c ; get sin column data

return

mov lw tone_dt
movwT dtmfdr, ; Initialise dtmf duration register
movwf dtmfdrb, ; and its respective buffer register
mov Iw t de_f
movwf dtmfdrT, ; Initialise dtmf duration multiplication factor register
movwT dtmfdrfb, ; and its respective buffer register
return
dur_50ms
mov Iw tone_dt
movwF dtmfdr, ; Initialise dtmf duration register
movwF dtmfdrb, ; and its respective buffer register
mov lw 4
movwT demfdrf, ; Initialise dtmf duration multiplication factor register
movwf dtmfdrfb, ; and its respective buffer register
return
dur_25ms
mov Iw tone_dt
movwF dtmfdr, ; Initialise dtmf duration register
movwf demfdrb, ; and its respective buffer register
mov lw 2
movwF dtmfdrf, ; Initialise dtmf duration multiplication factor register
movwF dtmfdrfb, ; and its respective buffer register
return
dur_150ms
mov lw tone_dt
movwf dtmfdr, ; initialise dtmf duration register
movwT dtmfdrb, ; and its respective buffer register
mov lw 12
movwT dtmfdrf, ; Initialise dtmf duration multiplication factor register
movwF demfdrfb, ; and i1ts respective buffer register
return
dur_250ms
mov lw tone_dt
movwT dtmfdr, ; Initialise dtmf duration register
movwf dtmfdrb, ; and its respective buffer register
mov Iw 20
movwf dtmfdrT, ; Initialise dtmf duration multiplication factor register
movwT dtmfdrfb, ; and its respective buffer register
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initialise dtmf duration register
and its respective buffer register

initialise dtmf duration multiplication factor register
and its respective buffer register

initialise dtmf duration register
and its respective buffer register

initialise dtmf duration multiplication factor register
and its respective buffer register

initialise dtmf duration register
and its respective buffer register

initialise dtmf duration multiplication factor register
and its respective buffer register

return

dur_300ms
mov lw tone_dt
movwF dtmfdr,
movwT dtmfdrb,
mov Iw 24
movwf dtmfdrf,
movwF dtmfdrfb,
return

dur_500ms
mov lw tone_dt
movwT dtmfdr,
movwF dtmfdrb,
mov Ilw 40
movwF dtmfdrf,
movwT dtmfdrfb,
return

dur_1s
mov Iw tone_dt
movwF dtmfdr,
movwF dtmfdrb,
mov lw 80
movwT dtmfdrf,
movwF dtmfdrfb,
return

snd_off
mov Iw e
movwF dtmfkey,
call dur_50ms
call send DTMF
rcall del_50ms
mov lw 2
movwT dtmfkey,
call dur_50ms
call send DTMF
rcall del_50ms
mov lw "3
movwT dtmfkey,
call dur_50ms
call send_DTMF
rcall del_50ms
mov Iw AT

; off sound
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movwF
call
call
rcall
return

mov Iw
movwF
call
call
rcall
mov Iw
movwf
call
call
rcall
mov lw
movwf
call
call
rcall
mov lw
movwF
call
call
rcall
mov Iw
movwF
call
call
rcall
return

dtmfkey,
dur_50ms
send DTMF
del_50ms

e
dtmfkey,
dur_default
send DTMF
del_20ms
np
dtmfkey,
dur_150ms
send_DTMF
del_20ms
o
dtmfkey,
dur_default
send_DTMF

send DTMF
del_20ms
ST
dtmfkey,
dur_150ms
send DTMF
del_10ms

dtmfkey,
dur_50ms
send_ DTMF

ll2ll
dtmfkey,
dur_50ms
send DTMF

; try close encounters in place of snd_off
; to hear a poor imitation when rotary switch 1=off
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movwf dtmfkey,
call dur_50ms
call send_ DTMF
return

snd_a
mov lw AT
movwF dtmfkey,
call dur_50ms
call send DTMF
return

snd_b
mov lw "4t
movwF dtmfkey,
call dur_50ms
call send_DTMF
return

snd_c
mov lw e
movwT dtmfkey,
call dur_50ms
call send_DTMF
return

snd_x1
mov lw 6"
movwF dtmfkey,
call dur_50ms
call send_ DTMF
return

snd_x10
mov lw "B
movwF dtmfkey,
call dur_50ms
call send DTMF
return

snd_x100
mov lw T
movwF dtmfkey,
call dur_50ms
call send_DTMF
return

27/09/2023



rotary_switches_interface.asm 27/09/2023

table 1633Hz;49 data points with 4 sine periods
0xBDO1
OXECO02
OXFEO3
OxF004
0xC405
0x8706
0x4807
0x1708
0x0109
Ox0BOA
0x330B
Ox6F0C
OXAFOD
OXE20E
OXFCOF
OxF610
0OxD111
0x9712
0x5713
0x2114
0x0315
0x0516
0x2717
Ox5F18
Ox9F19
OxD71A
OxF91B
OxFB1C
0xDD1D
OXA71E
Ox671F
0x2D20
0x0821
0x0222
0x1C23
Ox4F24
Ox8F25
0xCB26
OxF327
OxFD28
OxXE729
OxB62A
0x772B
0x3A2C
Ox0E2D
0x002E
0x122F
0x4130

25



rotary_switches_interface.asm 27/09/2023
Ox7F31

table _1477Hz ;27 data points with 2 sine periods
0xB801
OXE502
OxFCO03
OxF904
0xDB0O5
OXAA06
0x7007
0x3908
0x1109
0x000A
0x0AOB
0x2D0C
0x620D
0x9COE
OxD10F
OxF410
OxFE11
OXED12
0xC513
Ox8E14
0x5415
0x2316
0x0517
0x0218
0x1919
Ox461A
Ox7F1B

table 1336Hz;15 data points with 1 sine period
0xB301
0xDDO02
OxF803
OxFDO0O4
OXEDO5
0OxCA06
0x9907
0x6508
0x3409
Ox110A
0x010B
0x060C
0x210D
0x4BOE
OX7FOF

table_1209Hz;33 data points with 2 sine periods
OXAEO1
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0xD702
OxF303
OXFEO4
OxF705
OxDF06
0xB907
0x8B08
0x5B09
0x300A
0x1108B
0x010C
0x040D
0x180E
Ox3A0F
0x6710
0x9711
0xC412
OxE613
OxFA14
OxFD15
OxED16
OxCE17
OxA318
0x7319
0x451A
Ox1F1B
0x071C
0x001D
OxOB1E
Ox271F
0x5020
Ox7F21

table 697Hz;86 data points with 3 sine periods
0x9B01
0xB502
0xCD03
OxE104
OxF005
OxFAO6
OXFEO7
OxFC08
OxF409
OXE60A
0xD40B
0xBDOC
0xA40D
0x880E
0Ox6DOF
0x5210
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0x3911
0x2412
0x1313
0x0714
0x0115
0x0116
0x0717
0x1318
0x2419
0x391A
0x521B
0x6D1C
0x881D
OxA41E
OxBD1F
0xD420
OxE621
OxF422
OxFC23
OxFE24
OxFA25
OxF026
OxE127
0xCD28
0xB529
0x9B2A
Ox7F2B
0x632C
0x492D
Ox312E
Ox1D2F
Ox0E30
0x0431
0x0032
0x0233
0x0A34
0x1835
0x2A36
0x4137
Ox5A38
0x7639
0x913A
OxAC3B
0xC53C
OxDA3D
OXEB3E
OXF73F
OxFD40
OxFD41
OxF742
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OxEB43
0OxDA44
0xC545
OxAC46
0x9147
0x7648
0x5A49
0x414A
0x2A4B
0x184C
0x0A4D
0x024E
0x004F
0x0450
OxOE51
0x1D52
0x3153
0x4954
0x6355
OX7F56

table 770Hz;26 data points with 1 sine period
0x9D01
OxBAO02
0xD303
OXE804
OxF605
OxFDO6
OxFDO7
OxF608
OXE809
OxD30A
OxBAOB
0x9D0C
Ox7FO0D
Ox610E
0x440F
0x2B10
0x1611
0x0812
0x0113
0x0114
0x0815
0x1616
0x2B17
0x4418
0x6119
OX7F1A
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table_852Hz ;47 data points with 2 sine periods
OxA101
0xC002
OxDAO3
OxXEEO4
OxFBO5
OXFEO6
OxF807
OXEA08
0xD409
OxB80OA
0x980B
0x770C
0x550D
0x370E
Ox1EOF
0x0C10
0x0211
0x0112
0x0813
0x1914
0x3015
0x4D16
OX6E17
0x9018
0xB119
OxCE1A
OxE51B
OxF61C
OxFD1D
OxFC1E
OxF21F
OxE020
0xC721
0xA922
0x8723
0x6624
0x4625
Ox2A26
0x1427
0x0628
0x0029
0x032A
0x102B
0x242C
Ox3E2D
Ox5D2E
OX7F2F

table 941Hz ;85 data points with 4 sine periods
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0xA401
0xC602
OxE103
OxF504
OxFDO5
OxFBO6
OXEFO7
0xD808
O0xBAQO9
0x960A
0x710B
0x4D0C
0x2D0D
0x140E
Ox050F
0x0010
0x0611
0x1712
0x3113
0x5114
0x7615
0x9B16
OxBE17
0OxDB18
OxF119
OxXFC1A
OxFD1B
OxF31C
OxDE1D
OxC21E
OX9F1F
0x7A20
0x5621
0x3422
O0x1A23
0x0824
0x0025
0x0426
0x1227
0x2928
0x4929
O0x6C2A
0x922B
0xB52C
0xD52D
OXECZ2E
OxXFA2F
OXFE30
OxF631
OxE432
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OxCA33
0xA834
0x8435
Ox5F36
0x3C37
0x2038
0x0B39
0x013A
0x023B
0x0D3C
0x233D
0x403E
Ox633F
0x8840
OxAD41
0xCD42
OxXE743
OxF844
OXFE45
OxF946
OXEA47
0xD148
0xB149
Ox8D4A
0x684B
0x444C
0x264D
OxXOF4E
0x034F
0x0150
0x0951
0x1D52
0x3853
O0x5A54
OX7F55
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