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;Intelejak Z86C08 control software (c) 1993 Phonex Corporation

;Software Revision:

AAft jlvO ;Released on 2/3/93
.Z8regdefs
i Hardware assignments for the I/0 ports =--=<=s=ccco-===-
Teesssana secscesesccsacese PORT 0 ticineecenconconanace
muteo .equ 00000001b ;p00
msgfo .equ 00000010b ;p0l
ledon .equ 00000100b ;p02
bpOdad = 00000101b ;base p0 data default
epOdad = 00000101b ;ext p0 data default
Jecanecan eeceasccseccences PORT 2 (iniieieinncnee cecsee
boffhooko .equ 00000001b ;p20
eppvon .equ 00000001b ;p20
bpulseo .equ 00000010b sp2l
exmiton .equ 00000010b ;p21
pshbtni .equ 00000100b :p22
bringi .equ 00001000b :p23
ehvon .equ 00001000b :p23
asgo .equ 00010000b :p24 (is sometimes an input)
bsei .equ 00100000b 1p25
testi .equ 01000000b 1p26
stopt .equ 10000000b ;p27
; (direction controis: 0 = output; 1 = input)
bp2ddd = 11111100b ;data direction default for the base
bp2dad = 00000010b ;default data for port 2 base
ep2ddd - 11110100b ;data direction default for the extension
ep2dad = 00001011b ;default data for port 2 extension
Jesecevsnssnceccacssassess PORT cscesecssssessscnanne
bunholdi .equ 00000010b ;931
7 4. 93] eof fhooki .equ  00000010b :p31
55 msgi .equ 00000100b :p32
*# ;p33 used as reference input
;port macro definitions:
pset .macro pal,pm2 ;set port bits
or pml, # pm2
.endm
peir .macro pul,pm2 ;clear port bits
and pml, #°c pm2
.endm
p2set .macro pml ;set port2 bits
or p2i, # pml
td r2, p2i

.endm

p2cir .macro pal
and p2i, #°c pml
1d r2, p2i

p2out  .macro pml
and p2mi, #°c pml

td p2m, p2mi
.endm
p2in .Bacro pml
or p2wi, # pml
ld p2m, p2mi
.enda
; Power fail indicator bytes
CPWR1 LEQU 0S5Ah
CPWR2 .EQU 0ASh
DEFKEY1 - O00AH
DEFXEY2 - OSFH
; IRQ identifiers
TOIRQ .EQU 010h ; irqd
T1IRG .EQU 020h ; 1rqS

MSGIRQ .EQU 00%h

§T=essuge communication constants

. 00000101b
OATALEN .EQU 5
NUMBITS .EQU OATALEN * 8
NUMGO00 .EQU (DATALEN-1) * 8

;clear port2 bits
;setup direction of port2 to outputs

;setup direction of port2 to inputs

;BATTERY BACK UP DETECTORS they get
;written out and checked for upon power on

; DEFAULT KEY ONE
; DEFAULT KEY TWO

;Preamble for transmitting key and status info

iNumber of bytes sent: 1-START 2-KEY 1-STATUS l-pulse length
;Number of bits sent in key sequence

SMIN number of bits IN ‘GOOD' DATA

; Parametrics of the message data stream
; based upon the half bit time of 105 spaced multiples of 4th root of 2 apart
83

BIT_T_MIN .EQU

BIT T H EQU 105
BIT T MAX JEQU 125
BIT T OH £ 148
BIT_T_2MIN .EQU 177
sthe Full bit time is: 210
BIT_T_2MAX JEQU 252

;88 computed
shalf bit time
; 1.5 pulse time for stop indication

;250 computed
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; message type identifiers
ID_ACK . EQU 0lh ;requests and acks audio path
ID_UNACK EQU 02h ;indicates the pending release of the line
ID_RING LEQU 04h
ID”FLASH .EQU  08h ;pulse the co Line for .5 sec
ID_KEYREQ .EQU  10h
[D_HANG JEQU 20h
1D_HOLD EQU 40H ; put the line on hold
ID_PULSE EQU 80h ; identifies pulse count X
ID_UNRING .EQU 80h ; identifies to exts to stop ringing
RINGMAX - 90 : t0 cycles in 15 hz signal
RINGMIN - 18 : t0 cycles in 70 hz signal
RINGCY - 3 ; cycles counted on the line to detect!

;Data register locations

r0: port 0
; rl: port 1
r2: port 2
r3: port 3

e

Eelp variable used all over but in interrupts

r5
ré: Used by the receive interrupt routines

r8-9 used by send msg routine as params
r8,9 used by ext puise routine

LT RN X s LR L T VY
3 g
—

trfl0 = r?
trfll = r8
trel0 = r9
trrll - rl0
ree - ril
tewp2 = rl2
tempd = rl3
pgut - rl3
timel = rl4
time0 =

; start

msgio .equ

pwrl .equ 15h
key .equ 16h
p2mi .equ 18h
p2i .equ 19h
rngwas = lah
good .equ 1bh
;1ch is available
;1dh is available
pwr2 .equ leh
ind ~equ 1fh
; IND POINTERS

PGM -EQU 001h
MIDDLE .EQU 004h
MAIL JEQU 020h

;time ring signal fell last
;time ring signat rose last
;ring cycle counter

ext

base program indicator timer

t0 cycle counter ho
t0 cycle counter lo

RN

ri§ ;
the data variables above the working registers

shift register for receive and transmit
reserve 5 bytes for above

power indicator byte 1

the key is saved here

reserve 2 bytes for key

“{mage* register for pZm

*{mage* register for p2

ring ltevel was

good data flag/counter

[ P N P Y IR IR R

;power indicator byte 2
;efight bits for flags datawas,middle,etc.

;MIDOLE OF BIT INDICATOR for receive routine

Begining of ROM

** Interrupt vectors come first, then code begins as OCh
Set up the stack and register pointers.
Test the base/extension input and jump to the appropriate piace.

start

.org

-word
-word
~word
~word
~word
.word

-org

00h

ivecO
ivecl
ivec2
iveecl
ivecd
ivecs

Och

; execution starts at Och
;This {s where the reset begins execution.

H initiu;:ze the control registers

ld
ld
id

srp

pOlm, #06dh ; default value upon reset (Internal Stack - PO inputs)
sph, #0 ; set the stack pointer

spi, #080h ; stack at the top of free memory

#0 ; use the lower wemory as registers

;ports are now working registers, f.e. RO = PO, Rl = P1, R2 = P2, R3 = P3
; this will not be changed throughout the program
: interﬂ::t priority

ipr, #0leh

; interrupt priority register

; irg # - highest priority first
H 2 - stopi

; 0 -~ msgi
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H 5 - t1 (timer 1)
; 3 - no connect (P30 - Sin)
H 4 - t0 (timer 0) (Sout)
H 1 - no connect (P33)

: interrupt mask

{ imr, #089h ; Enable 0 and 3 for msgi

id irq, #00 ; clear any pending

; set up the timers

;latest operating frequency = 5.48 Mhz

; timer freq « Fosc /2 /4 / pre / tn
; 1.33 kHz =5.48M /2 /4 /2 [ 256
; period = 747.42 us

PRESC =
TOPRE = PRESC "< 2 °| 1 ; continuous mode
TIPRE = PRESC "< 2 °| 2 ; internal, single pass mode
Id pre0, #TOPRE
id pret, #T1PRE
ld to, #0 ; start modulo 256 t0 interupts
Id tl, #0 ; used for period measurement
; timer mode register
td tar, #0fh ; start as down counters load and enable
; test for base or extension
ld p2m, #0ffh ;make sure all p2 is inputs
ta r2, #bset ;are we a base?
ip z, extension ;jump if not
; BASE ROUTINE
:-Xnitlalize the 1/0 ports
id r0, #bpOdad
ld pOlm, #06ch ; make port 0 an output + internal stack

;'Image’ registers are used because read modify write instructions don't
; give correct resuits for P2M and P2 (and others) ie: or pZm,#80h
ld p2mi, #bp2ddd ;set up the port 2 mode image register

id p2m, p2mi ;set up port 2 mode to match

Id p2i, #bp2dad ;set up the port two latch image register
ld r2, p2i ;set up the latch for port 2

td p3m, #03h port three input set to analtog

port two pull-ups active

clr ind clear all of the indicators

.o v wene

ei

;(testmode calls debounce routine that uses timer0)

:check to see if should go to test mode (user pressing button on pwr on)
tm r2, #pshbtni
je nz, btestmode

;Check the power indicators to see if still there

cp pwrl, #CPWR1 ; is first power indicator there?
jr ne, pwrfail ; no - jump to start up routine
cp pwr2, #CPWR2 ; second?
jr eq, mainl ; yes, skip program routine
pwrfait
td key, #DEFKEY1 ; set up default key
id key+1, #DEFKEY2
ld pwrl, #CPWR1 ; save the power fail indicator
ld pwr2, #CPWR2
jr maini
setkey ; jump in here if pgm button pressed later on
pset r0, tedon ; turn off the led
id key, tO ; Get the first number from the timer
call debou
pb21
ta r2, #pshbtai ; wait for the switch to release
jr nz, pb2l
id key+l, tO ; Get the second number from the timer
catl debou
pgmr
or ind, #PGM ; in pgm mode
peir r0, ledon ; turn on the led
;set up FOR 06 xx xxh cycles or “five minutes in three bytes
id pget, #006h
clr timed
ctr timel
maint
tn r2, #bsei ; restart if stumbled onto the wrong code
ip z, start
id rngwas, r2 ; save the condition of the ring line
and rngwas, #bringi
p2set bpulseo
ei
ma in00
ud rec, #RINGCY
mainw ; loop here waiting for something to do

ta irq, #701 ;
jr z, mainw02 ; no, jump
and irg, #°c TOIRQ ; clear the interrupt
djnz time0, mainw02 ; update the time

t0 counted out yet
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djnz timel, mainw02
tm ind, #PGM
jr zZ, mainw02
djnz pgut, mainw02
pset r0, ledon ; turn off the led
and ind, #°c PGM
mainwd2
tm r2, #stopi ; check for reset
Jo nz, stop
t» r2, #pshbtni ; check for the button
jr nz, setkey
tm ind, #MAIL ; any messages?
ip nz, bparse
1d tewp0, r2 ; ringing?
and temp0, #bringi ; mask the pin
o d templ, tempd
. by, - xor temp0, rngwas ; changed?
Lk . jr Z, mainw ; n= loop more
AL td rngwas, templ ; save the new value for later
ta templ, #bringi ; rizing?
jr z, mainlo ; n= go
id temp0, trrio
ld templ, trril
id trrio, time0
ld trril, timel
jr nain20
mainl0
ld temp0, trflo
id templ, trfil
ld trflo, time0
ld trfll, timel
main20
sub tempQ, timel
she templ, timel
cp temp0, FRINGMAX
jr ugt, main00
cp temp0, FRINGMIN
ir ult, main00
cp templ, #0
jr ne, main00
dec rec
jr nz, mainw
ringthing
ld r8, #ID_RING
Id temp0, #03 ; send it three times
catl send_msg
;wait for ring to quit
rngwq
ld rngwas, r2 ; save the condition of the ring line
and rngwas, #bringi
Id temp2, FRINGMAX ; count cycles for maximum wair
rngwql
tm ind, #MAIL ; did someone answer?
jr nz, rngmail ; y= go do it
ld temp0, r2 ; ringing?
and tesp0, #bringi ; mask the pin
xor temp0, rngwas ; changed?
ip nz, rngwq ; y- start wait again
ta irq, #TOIRQ
jr zZ, ™ L
and irq, #°c TOIRQ
djnz temp2, rngwqil
ld r8, #ID_UNRING
id temp0, ¥03 ; send it three times
call send_msg
jp mainl
rngmai |
cp msgio+3, #ID_ACK ;ack sent?
jr eq, bparse
d r8, #I0_UNRING
td temp0, $03 ; send {t three times
call send_msg
H ip bparse ;(just fatl through for now)
H Base Message Parser
bparse ; see if the key matches ours (onlz expecting key requests or line requests)
cp mwsgiorl, key+0 ; see if their key matches ours
jr ne, isnew ; jump if no match
cp msgio+2, key+l ; second byte
jr ne, isnew ; jump if match
cp msgio+3, #ID_ACK ; Ack request?
. jr eq, bpack
isnew
cp msgio+3, #ID_KEYREQ ; extension asking for key?
jp ne, bpexitm ; collect the garbage and throw it away
bppgm  ;check for an key request message
catl get mail ; wait for ext to send all 3
tm ind, #PGM ; is this in program mode
J» z, bpexit ; no, go back
ld r8, #10_KEYREQ
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ld tempO, #03 ; send it three times
call send_msg
jp bpexit
bpack
catl get_mail
d r8, #ID_ACK ; return the ack
ld temp0, 703 ; send it three times
catl send_msg
p2set  boffhooko ; go off hook
peir rQ, ledon ; turn on led
pelr r0, muteo ; enable the audio
e ; allow for more messages
bpacki :here we hold the {ine
tn r2, #stopi ; check for reset
ip nz, stop
tm ind, #MAIL
Ir z, bpackl
cp asgio+3, #1D_PULSE ; pulse requested?
Ir ne, ishang
bppulse ; pulse the switch hook time of pulse in message
pset r0, muteo ; disable the audio
p2elr bpulseo ; turn off audio response control
"ﬂ?lag.%s ld temp0, msgio+4 ; get the vatue
e, S or tar, #01 ; restart at a new load
TS Ry pset 10, iedon : turn off led
— p2cir boffhooko ;on hook
cail dlyl
p2set boffhooko ;off hook
pclr ro, ledon ; turn on led
pctr r0, muteo ; enable the audio
p2set bpuiseo ; turn on audio response control
and ind, #°¢c MAIL ; say we got the message
el
Je bpacki
ishang
cp msgio+l, key+0 ; key matches so tones won't kitl the line
jr ne, bnogood ; juwp if no match
cp msgio+2, key+l ; second byte
jr ne, bnogood ; jump 1f no match
cp msgio+3, #10_HOLD
Jjr eq, bphold
cp msgio+3, #ID_FLASH
ip eq, bpflash
cp asgio*l, #ID_HANG
jr eq, bphang
; throw away unrecognized message
bnogood
a?d ind, #°c MAIL ; say we got the message
e
ip bpackl
bphang
pset r0, muteo ; disable the audio
call get_mail
ld r8, #ID_UNACK
ld tempo, ¥03 ; send it three times
call send msg ; enables the receiver when done
call dlychim ; wait for a message to appear
ts ind, #MAIL ; did one arrive?
jr z, bphangup ; n= hang up the CO line
cp msgio+3, #ID_ACK ; got another ack?
jp eq, bpack ;y= go back
bphangup
p2clr boffhooko ; hang up
pset r0, ledon ; turn off led
bpexitm
call get_mail
bpexit
ef : allow for more messages
I saini
bphoid
pset rd, muteo ; disable the audio
call get mail
{d r8, #ID_HOLD ; tell the exts
\d tesp0, 703 ; send it three times
call send_wsg ; enables the receiver when done
clr tempd
etlr templ
ld tewp2, #10 ; wait many minutes
bphold10
tn ind, #MAIL ; wait for more mail for many minutes
jr nz, bphoid20
tn r3, #bunholdi ; unhoid?
jr nz, bpholdl4 ; y- see if for real
tm r2, #stopt ; check for reset
jp nz, stop
tm irq, #TOIRQ ; t0 counted out yet?
jr z, bpholidl0 ; no, loop more
and irq, #¢ TOIRQ
djnz temp0, bphotdlO
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djnz templ, bpholdiQ

id r8, #10_HOLD
td temp0, ¥3
call send asg
djnz tempZ, bpholdl0
ld templ, #12 ; wait 1 sec
clr temp0
call dlychkm2
ta ind, MMAIL ; if mail then see what it is
jr nz, bphold20
id r8, #10 HOLD
ld temp0, #3
call send_mwsg
id tenpl, #157 ; wait 30 seconds
cir temp0
call dlychim2
tm ind, #MAIL ; if mail then see what 1t is
ir nz, bphold20
p2cir  boffhooko ; hang up
pset r0, ledon ; turn off ted
ip mainl
bpholdl4
temp0, #7 ; deglitch for S5 ms
bpholdl6 ; unhold pin went high
tn r3, #bunholdi ; check for gone already?
Jr z, bphotdlo ; if gone then it was a glitchl-- go back
tm r2, #stopi ; check for reset
ip nz, stop
tn irq, #TOIRQ ; t0 counted out yet?
jr z, bpholdls ; no, loop more

and irq, #°c TOIRQ
djnz temp0, bpholdls
p2cir boffhooko
pset r0, ledon

hang up
turn off led

ip mainl
bphold20
cp msgio+3, #ID_ACK : got another ack?
Jjp eq, bpack ;y= go back
p2elr  boffhooko : hang up
pset rQ, ledon ; turn off led

ip mainl go pick up the mail elsewhere
bpflash
;pulse for .75 sec = 1003 _tics =03 ebh
p2cir bpulseo ; turn off audio response control
p2cir boffhooko 3 go on~hook
pset r0, ledon ; turn off led
ld tempO, #0ebh
d templ, #04 ;inc this one
call dly2
p2set  boffhooko ; go off-hook
pelr r0, ledon ; turn on led
p2set bpulseo ; turn on audio response control
call get_mail
ei
Jjp bpackl
Hebibbbbbbbdiniiininiabaiiaietd EXTENSION ROUTINES
extension ;Initialize the 1/0 ports
ld r0, #epOdad
ld pOlm, #06ch ; make port 0 an output

;'Image’ registers are used because read modify write instructions don't

; give correct results for P2M

ld p2mi, f#ep2ddd
ld p2m, p2mi

id p2{, #ep2dad
Id r2, p2i

Id p3m,#03h

cir ind

ei
;(testmode calls debounce routin

and P2 (and others) fe: or p2m,#80h
; load ext dat dir def

; port three always input set to analog
; clear all of the indicators

; allow the interrupts to appear in irq
e that uses the interrupts)

; first check to see if in test mode

see if first power indicator is rams
no =~ jump to start up routine
second flag present

yes, go to main

.o e oo

; set up the default keys
; show have keys

ta r2, #pshbtni

ip nz, etestmode
;Check the power fndicators to see 1f stitl there

cp pwrl, #CPWRL

jr ne, epwrfail

cp pwr2, #CPWR2

jr eq, emain
epurfail

d key, #DEFKEY1

ld key+l, #DEFKEY2

d pwrl, #CPWR1

Id pwr2, #CPWR2

j emain

eblink
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ld pwrl, #0
ta r2, #pshbtni
jr nz, epbl

djnz temp0, eblink
djnz templ, eblink

p2clr exmiton
calt delay

.. call delay
,éﬂ‘,;vx\ id r8,#10_KEYREQ
LT el ud temp0, #3
« and  ind, #°c MAIL
< i:y catl send_msg
\# . p2set exmiton
egi

tn ind, #MAIL
jr z, ebtink
calt get mail

pclr r0, ledon
catl delay
pset r0, ledon

emain
pset r0, muteo
p2in nsgo
pZ2set ehvon
pset r0, ledon
p2set exmiton
ta r2, #bsei
Jo nz, start
el

emainl
tn r2, #stopi
Jp nz, stop
tm r2, #pshbtni
jr nz, egetkey
tm ind, #MAIL
ip nz, eparse
ta rl, #eoffhooki
jr z, emaint

pset r0, muteo
p2clr exmiton

call delay
epuhfp
d r8, #ID_ACK
ld temp0, #3
catl send _msg
call dlychim
ta ind, #MAIL
Jr z, epoh0
cp msgio+3, #ID_ACK
jr eq, eonward
call get_mail
epoh0Q
ud r8, #ID_ACK
d temp0, 73
cali send _msg
call dlychikm
ta ind, MAIL
jr z, epohll
cp nsgio+3, #ID_ACK
jr eq, eonward
cail get_mail
epohll
{d r8, #10_HANG
Id tempo, ¥3
cail send_msg
p2set exmiton
id templ, #5
epoh05

temp0, #40
pelr r0, muteo

A N Y

xor r0, #ledon
d r2, p2t
{d templ, #12h ;
jr eblink

ephl
pset r0, ledon
call debou

eph2l
tn r2, #pshbtni H
jr nz, epb2l :
call debou

o ns a0 ne ne w0

.

.
’

e ne ws 0 e

.

H
H

H
.
.
H
H

z

.
.

. e we

’

destroy pwr ind if jumped into
port 2 mask the push button
button pushed branch pbl

not time to blink yet

not time to blink yet

change the tight

set blink rate

; turn off the led

wait for the switch to release
button pushed branch pbl

egutkey ; Request the key from the base

turn on the transmitter

wait for .5 sec don't check receive
wait for .5 sec don't check receive
send the key request

ask 3 times

remove any junk messages

turn off the transmitter

call dlychkm ; wait for return of message

see {f msg was sent
n- go back
sent muitipie times -- throw rest away

cp nasgio+3, #10_KEYREQ ; is this a key request return
jr ne, eblink ; n= go back

id key+0, msgiotl ; save the keys

ld key+l, msgio+2 ; save the keys

ld pwrl, #CPWR1 ; show have keys

\d pwr2, #CPWR2 ; show have keys

; turn on the light (indicate we got itl)
; turn off the light

turn off the audio

make message input (hi-z)

turn off ring voltage

turn off light

turn off xmit
restart if wrong unit

check for stop
check for button
check for messages

check for off hook
this time jump {f not present

epoh ; Extension PHONE IS OFF HOOK enters from ring routine aiso

disable audio (if come from ring)
turn on the transwitter
wait for .5 sec don't check receive
REQUEST AN ACK
; ask 3 times
enables mail
check for mail
;ack returned?
throw it away
REQUEST AN ACK again
; ask 3 times
check for mail
;ack returned?
throw it away
in case base saw us
; snd msg 3 times
(base returns an unack)

turn off the transaitter
chirp four times and wait for on-hook

turn on the audio
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epoh20 :(pause

epoh30

epoh3s
call
gi
ip
eoniward
call
es.pd
pcir
pclr
esupulse
tn
jp
ta
jr

r3, #eoffhooki are we still off hook?

z, epohds ; n- go try again

irq, #T0IRQ ; t0 counted out yet?

Zz, epohl0d ; no, loop more

irq, #°c TOIRQ

r0, #ledon ; change the light (make audio tone)
r2, p2i

temp0, epohl0

temp0, #60

beep)

r3, #eoffhooki ; are we stilt off hook?

z, epohds : n= go try again

irq, #TOIRQ ; t0 counted out yet?

z, epoh20 ; no, loop more

irq, #°c TOIRQ

temp0, epoh20

templ, epoh05 ; outter loop

r0, muteo ; turn off the audio

r2, #stopi ; check for stop

nz, stop

r3, Oeoffhooki ; are we stitl off hook?
nz, epoh30 ; n= stick around

get_mail ; atso debounces

emain

get_mail ; throw away extra messages
r0, muteo : turn on the audio

r0, ledon ; turn on the Light

r2, #stopi ; check for stop

nz, stop

r3, f#eoffhooki ; is the phone still off hook
nz, eswpulse ; yes, wait

; phone just went on-hook

cir ; set up counter
eswpul2 ;remove bounce and deglitch
ta r2, #stopi ; check for stop
J» nz, stop
ts irq, #TOIRQ ; counted out yet
jr z, eswpui2 ; no, watt for counter
and irq, #°c TOIRQ : ciear the irqg
inc r9
cp r9, #54 ; at least 40 ms?
jr ult, eswpul2 ; no, wait some more
tm r3, feoffhooki ; still on hook?
jr nz, eswpuise ; n= go back and wait (just a glitch)
pset r0, muteo ; turn off audio
pset r0, tedon ; turn off the light
; measure time up to 90 ms for dicl pulses (60 ms. USA, 67 ms others)
eswpulsel
tn r3, #eoffhooki ; is the phone stiti on hook
jr nz, dialdone ; no, tell the base how long off
tm r2, #stopi s check for stop
ip nz, stop
tm irq, #T0IRQ ; counted out yet
jr 2, eswpulsel ; no, wait for counter
and irq, #°c TOIRQ ; clear the irq
inc r9
cp r9, 4120 less than 90 ms?

.o e

ult eswpuisel no, wait some more

jr
; check for ‘flash', 'hold® or 'hangup

:e-oo, " if gone longer than 3/4 sec hangup

eswp20 ,(still on hook for first time)

jr nz, eswp50 ; jump out of here on first full click v°
tm r2, #stopi ; check for stop
o nz, stop
ta irq, #TOIRQ
jr z, eswp20
and irq, #°c TOIRQ
inc Iz
jr nz, eswp20
djnz temp0, eswp20

: send msg to base that we are hanged up
ld r8, #ID_HANG
td temp0, #3 ; snd msg 3 times
catl send_msg ;(base returns an unack)
p2set exmiton ; turn off xmtr
call dlychim ; pick up the unack
call get_mail
ef ; turn on the receiver

. Jjp emain ; now quit

dialdone ;takes long enough to debounce the thing

td r8, #1D_PULSE

r3, #eoffhooki
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ld tempQ, 41 ; ask 1 time
call send msg ; send the message
i eswpl
eswp50 ; could be flash or hold (now off hook)
cle r9
id tewpl, #4 ; if not back in 3/4 sec then flash
eswp52 ; remove bounce
to r2, #stopi ; check for stop -
Jp nz, stop
ta irq, #TOIRQ ; counted out yet
jr z, eswp52 ; no, wait for counter
and irg, #°c TOIRQ ; clear the irq
inc r9
cp r9, #120 ; 90 ms?
jr ult, eswp52 ; no, wait some more
eswp60 ;(still off hook)
tm r3, #eoffhooki
jr z, eswp70
t= r2, #stopi ; check for stop
jp nz, stop
tn irq, #TOIRQ
ir z, eswpb0
and irq, #°c TOIRQ
inc r9
jr nz, eswpb0
djnz temsp0, eswp60
id r8, #ID_FLASH ; if falls through assume flash
ld temp0, #3 ; ask 3 times
call send_msg : send the message
jp es
eswpl0 ; hold wanted (on hook again)
id r8, #ID_HOLD
id temp0, ¥3
call send_msg ; long enough to debounce it
p2set exmiton ; turn off xmtr

call dlychikm ; pick up the unack
call get mail

el ; turn on the receiver
clr tempd
ld templ, #5 ;set up for 3/4 sec
eswp80
tm r3, feoffhooki ; wait for off-hook within 3/4 sec
jr nz, eswp8Ss
tm r2, #stopi ; check for stop
ip nz, stop
tn irq, #TOIRQ
jr z, eswp80
:Ij!d irq, #°c TOIRQ
nz temp0, eswp80
djnz templ, eswp80 ; fall through if hung up for good
eswp8S
catl debou
pclr r0, muteo ; turm on the audio
eswp90
tm r3, feoffhooki ; wait for on-hook (guy hangs up his phone)
jr z, eswplO0
tn r2, #stopi ; check for stop
p nz, stop
tm irq, #TOIRQ
jr z, eswp90
and irq, #°c TOIRQ
xor r0, #ledon ; change the light (make audio tone)
d r2, p2i
ir eswp90
eswpl00
pset r0, msuteo ; turn off the audio
pset r0, ledon ; turn off the light
call debou
Jp emain ; now quit

jrreveeseesswewweer Extension Parse MESSAGES ROUTINE
eparse ; see if the key matches ours

cp mnsgio+rl, key+0 ; compare the 2 bytes of the stored to rec.
jo ne, epexitm ; jump if no match
cp mnsgio+2, key+l ; second byte
je ne, epexitm ; jump if no match
cp msgio+3, #10_RING : is it a ring
jr eq, epring
cp msgio+3, #ID_HOLD ; is it holding? (sfignal the user)
jr eq, ephold
cp msgio+d, #I0_ACK
jp eq, epack
; could be key request, unack, unring...
jp epexita ; enables ints
i *** ring routines ***
;ring routine 50% DUTY 25 HZ
ptime .equ 25 ;20ms pulse width
ringsub
pset r0, muteo : turn off the audio (used for caller-id)
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rs loop
p2cir eppvon H
td temp0, #2
caltl dlyl
p2clr ehvon H
id temp0, fptime
call diyl
p2set ehvon H
ld temp0, #2
call dlyl
p2set eppvon :
id templ, #ptime
call dlyl
tn r3, f#eoffhooki ;
jr nz, rsio
tn ind, #FMAIL
jr nz, rsl0
djnz temp2, rsloop
r310
ret

i* * ring the extension phone
rtime .equ 52
epring

call get_mail

turn off Isource

turn on hv

hvy = off

turn on Isource

check if the phone is off hook

finished with ring? no - ring more

;ring time = 2.0 sec++

ei ;allow for unring commands
id temp2, #rtime
call ringsub
tn r3, #eoffhooki ; check {f the phone is off hook
ie nz, epch
te ind, #MAIL ; did the mail bump us out?
jp nz, eparse
ip epexit ; finished
hlirtime .equ 3 ;ring for short bursts
epuold .
catl get_mail
‘ d templ, #3 : ring the phone 3 times
ep:io
ld temp2, fhldrtime
calt ringsub
te r3, #eoffhooki ; check if the phone is off hook
jo nz, epol
ld temp0, #0ch ; pause for stime * ptime * 2
id templ, #02 ; inc this one
call dlychkh2
tm r3, #eoffhooki ; check if the phone is off hook
Jjp nz, epoh
djnz temp3, ephol ; ring a few times
jr epexit ; when finished exit

epack ; {f here the phone is on
call get _mail

ei :
epack05

pelre r0, muteo H

ld temp0, #050h

td templ, #002h H
epackl0

ta ind, #MAIL H

jr nz, epack20 ;

tm r2, #stopi H

P nz, stop

ta irq, #TOIRQ :

jr zZ, epacklo H

and irq, #°c TOIRQ
xor r0, #ledon

ld r2, p2i

djnz temp0, epackl0
dinz templ, epackll

hook and an ack received--wait for unack
pick up the rest of the messages

allow for more to come

allow for audio tone

inc this byte

mail?

y= go on

check for stop

t0 counted out yet?
no, loop wore

change the light (make audio tone)

pset r0, muteo ; turm off the sudio
1d temp0, #050h
id templ, #002h ; inc this byte
epuckl2 scycle some with out any tone
tm ind, #MAIL ; wail?
jr nz, epack20 ;i Y= go on
ta r2, #stopf ; check for stop
Jjp nz, stop
tm irq, #TOIRQ ; t0 counted out yet
jr z, epackl2 ; no, jump

and irq, #°c TOIRQ
djnz temp0, epackl2
djnz templ, epackil2

r epack0s
epack20 . pe
pset r0, muteo :
pset r0, ledon :
ip eparse ;
epexitm
call get_mail
epexit

turn off the audio
turn off the light
go back and see what was sent
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ei ;ailow for more mail
i emain

jewesssssssseses Sybroutines used by both BASE and EXTENSION
;*** STOP routine

stop
ld p2m, $#0ffh ;make all p2 inputs
id pOlm, #06dh ;make all p0 inputs
nop
stop

;generic single variable wait

divl id templ, #1

jr dly2
;” Wait for & while 0.55 = 669 tO cycles = 0290h
delay

ld temp0, #09dh
Id templ, #003h ;inc this byte
dir2 ;generic two variable wait enters here
tn r2, #stopi : check for stop
Jp nz, stop
ta irq, #T0IRQ ; t0 counted out yet
jr z, dly2 s no, jump

and irq, #°c TOIRQ
djnz temp0, diy2
djnz templ, dly2

ret
-t
;* Wait for 0.5++ second 1f there is not any mail
(3.2
.
diychim
Id temp0, #0adh ; 16 more for those waiting
td templ, #003h ;inc this byte
d!l:'chkm2
ta ind, #MAIL : Mail?
jr nz, diychkend ; yes, end
tn r2, #stopi ; check for stop
Jp nz, stop
ta irq, #TOIRQ ; t0 counted out yet
jr z, diychim2 : no, jump

and irq, #°c TOIRQ
djnz temp0, dlychkm2

djnz templ, dlychim2
dlychkend
ret
i*~generic delay checking the hook status
diychkh2
r3, #eoffhookt ; Off hook?
jr nz, diyhend : yes, end
ta r2, #stopt ; check for stop
jp nz, stop
tm irqg, #TOIRQ ; t0 counted out yet
jr z, dlychkh2 : no, jump
and irg, #°c TOIRQ
djnz temp0, diychkh2
djnz templ, diychkh2
dlyhend

ret

.
o

; Wait for extra keys
;* Wait for 88 tofs = 058h = 66 ms

gel _mail
ld tempO, #88
call diyl
and ind, #°c MAIL  ; say we got the mail
ret
;' debounce routine
;* Wait for .1 second
c'lebou
d teap0, #134
call dlyl
ret
i BASE TEST MODE
;: turn on the xmitter, audio, and led

o
8
i
]

pcir r0, ledon

s turn on led
p2set  boffhooko :

:C.0. line off-hook

pelr r0, muteo ; enable the audio
btml0  jr btaio

*

EXTENSION TEST MODE
turn on the xmitter, audio, and led

e we we wo
LR )
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etestmode
p2cir
pcir
pelr

etal0 jr

s %Hﬂ%ﬂﬂ ( 29)

exmiton
r0, ledon
r0, muteo
etall

; turn on xmtr
: turn on led
; enable the audio

PR TR T

. s v

SEND_MSG

The accumutator holds the MESSAGE TYPE.
Note: paramater temp0 (number of times sent) is set by the calling routine

;* Take the Start, Key, and Type bytes and send them out the keyo pin
* param r8, r9 are the message mostly r8

Also since the receive routines would ruin the timing the receiver is
disabled when sending messages

Uses: temp0, templ, msgio, and TO in continuous mode

PRIRY

pset
\d
or

com
cp

r0, msgfo
6, t1
tar, #0ch

r6
r6, #BIT_T_ZMIN

faliing message line routine
ivec0 ;p32 F edge msgi

disable interrupts from messing timing or vars
turn on the output

turn of f timerQ

1/2 bit time

load & start timer0

e we we w0 no

initialize the key sequence

put in the keys

put in the keys

move the id byte into the message

; transmit ali of the bits

carry bit used later too - do not destroyt
if zero clear image bit
else set the bit

e wo v

clear the bit

time out yet?

no, jump skoutd

output the bit

reset the interrupt

change the bit for next half

~emene me

time out yet?
no, jumsp skoutd

reset the interrupt
done with message? no, skl2

. : output the bit

; change the bit for next half
; change to end bit 1.5 bit time

; time out yet?

; no, jump skoutd

; output the bit

; reset the interrupt

; change the bit for next half

time out yet?

no, jump skoutd

output the bit

reset the interrupt

restore back to 1/2 bit time
send wsg mulitiple times

e me so ve we we

make input
reset t0 for full loop
allow interrupts again

- we we

end_msg
d
p2out wmsgo
and tar, #0ch
id t0, #BIT T H
or tar, #03h
skll
{d asgio+0, #STR
id msgio+l, key+0
\m[,’% ld msgio+2, key+l
o M id msgio+d, r8
3 E{# id nsgiots, r9
id templ, #NUMBITS
ski2
rle msgiord
ric msgio+3
ric nsgio+2
rle asgio+l
rlc nsgio
Jr nc, skoutO
or p2i,fmsgo
jr skoutd
skouto
and p2i,#°c msgo
skoutd
tm irq, #TOIRQ
jr z, skoutd
d r2, p2i
and irq, #°¢c TOIRQ
xor p2i, #msgo
skoutdl ;wait for the counter time
ta irq, #TOIRQ
jr z, skoutdl
ld r2, p2i
and irq, #°c TOIRQ
djnz templ, skl2
xor - p2i, #msgo
1d t0, #BIT T OH
skoutd2 ;wait for the counter time
tm irq, #TOIRQ
jr z, skoutd2
ld rz2, p2i
and irq, #°c TOIRQ
xor p2i, #msgo
skoutd3 ;wait for the counter time
ta irq, #T0
r z, skoutdd
d r2, p2i
and irq, #c TOIRQ
ld to, #BIT T H
djnz teap0, skiT
p2in Bsgo
id t0, #00
ef
ret
Interrupt

RECEIVE ROUTINES

‘Owns' R6, msgio, T1, good Irq0 and Irqg3
disabled by transmitt routine and when message is received
lasts about 60 uS.

; output the new value
; get the time
; restart timer 1

; See if the transition fits within the alloted times:

; count time = -(down count time)
; smalier than a two?
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Jjr ult, rcvesf ; y- check for stop or data
cp ré, #8IT T 2MAX ; smaller than 2 * max
jr ugt, rcvbadf ; n - to big for data
rcviongf
inc good .
or ind, #MIDDLE : set the middle indicator
scf ;use for upright data
H ref ;use for inverted data
ric msgio+d ; move the bit into data stream
rle msgio+3
ric msgio+2 ; shift in the received bits
rlc msgio+l
ric msgio+0
jr rcvexitf
rccsf
cp ré, #BIT_T MAX ; is it a stop?
jr ugt, rcvstopf ; y- goto stop routine
3 @ cp ré, #8IT T MIN ; it is a short?
e Tm% jr ult, rcvbadf ; n= too small for data
-.";i\‘;.bl tm ind, #MIDOLE ; if was at edge then goto the middle routine
W jr z, rcviongf ; else was at middle go to edge
and ind, #°c MIDOLE ; clear middle indicator
jr revexitf
rcvbadf
clr good ; reset the data counter
jr revexitf
rcvstopf
cp good, FNUMGOOD ; Enough to be a message?
jr ult, rcvbadf ; n= {t's badl
di ; no more mail tit! this one is gone
ind, #MAIL ;say we have something
rcrexitf
and irq, #°c MSGIRQ
iret
Sresesesrceees———— Rising message line routine
iveed ;p32 R edge msgi

pelr r0, msgfo ; output the new value
\d ré, tl ; get the time
ter, #0ch ; restart timer 1

or Y
; See if the transition fits within the alloted times:

com 6 ; count time = -(down count time)
<p r6, #BIT_T_2MIN ; smailer than a two?
jr ult, rcvesr ; y= check for stop or data
cp r6, #BIT T 2MAX ; smaller than 2 * max
jr ugt, rcvbadr ; n = to big for data
rcviongr
inc good
or ind, #MIDOLE ; set the middle indicator
ref ;use for upright data
H scf ;use for inverted data
rle msgiord ; move the bit into data stream
rlec msgio+3
rle asgio+2 ; shift in the received bits
rlc msgio+l
ric nsgio+0
ir rcvexitr
revesr
cp r6, #BIT T _MAX ; is it a stop?
jr ugt, rcvstopr ; y- goto stop routine
cp r6, #BIT T MIN ; it is & short?
jr ult, rcvbadr ; n~ too small for data
tn ind, #MIDDLE ; if was at edge then goto the middlie routine
jr z, rcviongr ; else was at middle go to edge
and ind, #°c MIDOLE ; clear middle indicator
j revexitr
revbadr
ctr good ; reset the data counter
jr revexitr
rcvstopr
cp good, #NUMGOOD ; Enough to be a message?
ir ult, rcvbadr ; n= it's badl
di ; no more mail till this one is gone
or ind, #MAIL ;say we have something
revexitr

and irq, #°c MSGIRQ

i wot expecting any of these interrupts -- all just returmn

iveel
fvee2
iveed
iveeS

:p33 F edge
:p31 F edge
;t0
333

iret
.end
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EXHPHE (R LB Secure Access Telephone Extension System and Method )

A method and system is provided for conducting
secure power line carrier communications in full duplex
over the power lines of a building. Power line carrier
current telephone extension systems utilize 1) a single
BASE unit per central office line (for interfacing line
carrier signals with the central office line) and 2) one
or more EXTENSION units, one for each extension phone set
(for interfacing said line carrier signals with said
extension phone sets). The method employs system control
logic for providing A) multiple extension arbitration
logic, B) privacy from eavesdropping and C) security from
third party central office line capture by means of a
digital messaging system in each base and extension unit
utilizing a unique and matching security key (preamble)
with each message instructing the'system to change

--To be continued on next page--
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operating states, such as, A) during a conversation an
extension unit may be put on hold so that a second
matching extension can pick up the line, B) a base unit
rings matching extension units to signal an incoming call
or C) an outgoing call is initiated by a user taking a
matching extension phone off hook to access the central
office line. Matching of the ranaom security codes may
be initiated by the user. By this means unauthorized
access to the central office line (especially for long
distance calls) and eavesdropping by other users in the
same building with similar line carrier telephone

extension products is prevented.
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