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ABSTRACT

This project mainly aims to use 16 channels of cordless telephone more efficiency. The
cordless telephone do not fix in only one channel but each Portable unit was designed to be able to
tune the carrier frequency to connect with the current vacant Base unit. This technique, called
frequency allocation scanning technique, can work by writting programe to control by using MCS
8051 micro-controler. The useful of this idea is to use a number of telephone set much more than

fixed number of frequency channel.
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2.5 TAse”s191849 8051
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lasandnwuzaas 8051 upasRawedislsznaudag 3 doundn - Ae
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2.6.1 wuiagauanllsunsy (Program Memory)

umbgeudnidifuAdluglaianisieias la 8051 viufazdrudayaann
mirtenudtssmiinlneasiaudaaedyyumugudaudug - munimieueus
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-l - 1 °
E‘LIVI 2.8 LLNuQNMUQHﬂquQ"H]’ﬂQ 8051

2.6.2 MinaAMNATaYR ( Data Memory )
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P3.6/WR ( External Data Memory Write Strobe ) Lﬂuma“ryzmmmuqum?ﬁﬂu
fayaludamiiaanudineuan 8os1
P3.7/RD ( External Data Memory Read Strobe ) \fuznAcuANNIsgudayasn
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2.6.4 nMeanu-ligutayanumisaanudrdiniudayanisuan 8051

negiu-deudayaty Data Memory mulu 8051 duarfidtynyrnumnan
Timing and Control Taefifldlidnfusdesitanudiala uinmedu-deuiieyarin Data Memory
FuitaanrannAnds Movx thi WieAdadananagnidaunel Instruction Register WAa Timing and
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1) naggudiaya’in External Data Memory
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aanuMNTY RD ileanfustisgAriNaaniguenda éx’mnwdmﬁaqmﬁﬂﬂﬁa 8051 &9
&yryrod RD 1iluaedn 0 amvinlinedn o M@0 Uz High Impedance wWiauTlinaR9Me

< ' i z “ :
muuendsdeyauniunein 0 deysargnaruiinatreuninaedyyyid RD ANl

drycyrtu ALE faznduidy 1 iaBunninuAdastely

2) madsudeyalfusuarudndmindayaniauan 8061

gla 8051 deAnAwmiaminaauan 8 Tnandlufanad 0 uay 8 Inuuaslnwaiv 2
wladtyourru ALE azndudu 0 gtnsalmanenazaninsalddyauiilunis Latch A
Fruimitauduneim 0 wilauiulunsdwdeyaaininicsuaindimeuen e
dFryoyros ALE 1y 0 uda 8051 avdedeyaiisiesnindenlidonadn o uda Widtycyrou WR

-l a g - ] v =i v @ e o , -

Wasuanzasdanidly 0 rusiimbnanudinisuen  asdesduudeyaliifuduiiumian
v 1 1

fvtun anniudtyyins WR aznduify 1 iedlunisuenduganiniinudeyaudadoyn

ALE FAaznduidlu 1 (e Fetech Adesialuvinau
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insanusrdmindeyansuaniianinsnduuasdaudeyaldazannsadouiu
stla9aslegil 2.10 aangu 2.10 7418374 axlddmiu LatchAnsinumiimiotmnan 8 in

sl udidndeyauunemaziifeuludyono RD uaz WR - avdnwidailoudeyasnmie

AvNAAmeLan 6116 umirsanuduuy RAM Ransnsnaseuvizaidaudayals

2.6.5 S5 129 8051

wheANs1Ted 8051 utaantly 2 wuuAemdiaanindadmiulusunsy (Program

ArealuaztiagiaantAnduiuLiudeya (Data Areal AtlulnezunsugLli 2.10

FFFF

INTERNAL

FFFF FFFF fF ».
80K SFRS
BYTES v gyes
64K ADDRESSING EXTERNAL
EXTERNAL %
BYTES 80
> on > ano
1000 EXTERNAL 7F
DIRECT&
INDIRECT
OFFF | 4x gYTES ACDRESSING
coco LINTERNAL | _j ~  gooo 00 4 0000

A ) o
31.]'/1 2.10 laasungNATNUBINUILATINAT 8051

miazauddusulisunsy umiisauani 8051 Iddwiuiullsunsuniem

wihaadt 8051 asvnenuileutiowlidedl 8051 Wiasimsiin Resey 8051 axvinliiGuns
yinamannArdslultsunsusnuniad coooH levinens 1 Andefiazinly P Adsum
Tsunsufidfnduitedinwnirasindeseldiumkgaieteaniaainudnie FFFFH
sihgadnd L Usunsdanunrofias@entdinhumisaanudfiegniel - 8051 vide
ntuan 8051 Aldmieanudngegadiuiullsunsuniauen 8051 14T 64 KByte ¥ialu
anansoldendldetaninennamiganndnludaal 8081 ansaguieyalsetradienl

al 124 3 e L 4
anrndautayaluszuinnmainanuls



' ] U’ Fhitanndad gos1  MdwiuiAuvizande
u“m:udwﬁﬁﬁmu wisgauandmiudayai 2 uuy wuwilaizuna 128 luvagnneluuay
MLNEAINHANANULLMTNAE IR 64 KByte FassaRudndalilaanniauan 8051 wiae
Audrnelusiaumde 00H -7FH Fanmndiddlannsdeiiddienwiadoudeyald
a‘l'w'mLmuqﬁ’u‘[mﬂmmeiumﬂﬂmef-ﬁﬁ'lemiq goHFFH  TuihagmasferiAee  (Special
Function Register , SFR ) mhaﬂfnu'i'mw'lwﬁwﬁtﬂu?ﬁﬂLmafé'\u%’mﬂuqu:ﬂammif:ﬂ

A Fudieyamelu 8051 40a 00H-07FH anansautiseantaiilu 3 gGHEDL

2 6.6.1._Register Bank 0-3

aﬂluuﬂqaﬂQﬂuﬁﬁ'ﬁqqﬁﬂLmu\ﬁ"i 00H-1FH mbgAndtazieiEEY 4 10 qaaz
gluf usiazgaFundn BANK uslazluvilu 1 BANK aviideduridamain RO, R1, R2, R3, R4,
RS, R6 WAL R7 ?‘%mm’mﬁﬁﬁ@:qnﬁﬂn'l‘i'mu'lusswdwma‘ﬁ’mﬂuﬂaq‘[dﬁ‘LLn?u"Lo’\'aaiwmmn
LA Ramefinanasidedaiilunn BANK nsudesieunldvuiiaz BANKiYinu Taeinns
fvualiBaamed PSW iladEuns Reset n1minaIutey 8051 azFunisldauliFaames RO

24 R7 7 BANK 0 S93aained RO 8¢ R7 luusiaz BANK azdedslumissanndrdmindeyalu

8051 salumnsen 2.11

AU EAMNAN
FAamad
BANK 0 BANK 1 BANK 2 BANK 3
RO 0 8 10 18
R1 1 9 11 19
R2 2 A 12 1A
R3 3 B 13 1B
R4 4 o 14 1C
R5 5 D 1% 1D
R6 6 E 18 1E
R7 7 F 17 1F

< [ '
157199 2.11 WAANINNSIA Bank M1
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2.6.6.2 Bit Address Area
Wundngaiuanluaiunis  20H-2FH MingANAausazinlugaell azanuisamma
.l :’z ] [ < cﬂl ] o v ) [
aauvisasaauty 1 vie 0 Wlaanislusuntuniiasad wiazinzedayalumisamainsn

dratiaziiAngasinumissaly Memory Map g1l 2.12

BR'\M_ (MSB) (LSB)
7F | o127
! .
i |
2FH{7F ,7E (1D | 7C!7BT7TA [ 19 | 78 I 47

i

SEH |77 L 76 75 L7473 T2 T P70 0 46
; I i
>DH I 6F | 6E 6D | 6C16B L6A 169! 68 45

2CH| 67 166 . 65 | 6416

(U3)
[N
n
[}
-
o
O
E

2BH| SFLSE 5D |sC|sBIsAls9 581 43
SAHI 57 56755 1 54153052151} 50 0 42
oH|sF i4g sDtaclaplaalsolesl

SH L 47 46 45 # b3 (42, 41140 4
7H | 3F 136 3D 3C |3Bi3A |39 381 39
S6H L 371 36,351 345381 32 3L
25H ' 2F 2E 2D acl28lzal 202,
uH{ 27 3 i Blzia]0l 36
wH|1F 1 1E Dlic|Bi1aj9] s
2H | 17016 15| 14| B3zl 3.

21H{0F i OE ;0D 0C 0B oAl 09 ] 081 33
ol 07 t06 05|04 03 02011000 32
IFH 31
BANK 3
18H 24
I7H 73
BANK 2
10H | 16
OFH - 13
BANK 1 :
08H 1 8
07H | v
i : BANK O
00H | - : 0

-

A 1 o ] 1
31.]'/1 2.12 WAAYAIATIULNUITRIUAREUN
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d' o~ ¥ 2 1 0 1 1 ° ° [ 4
Tugtn 212 saatedradudiuniszasmieanudtdmindeyaniely  80s1

4‘ [ -1 ° 1 :: Udn ﬂ dl v 4 - o y or v v o :’/
deusszinlusnuniniuasiidnduarguienacldidudgwsaluddadnanieiudeyaiiniu

Dircct Hardware
Byte Register
Address MSB LSB Symbol
240 F7| F6 1| F5 ! F4 F3| F2 | F1 | FO B
| i
224 E7] E6: E5 | E4] E3 | E2 [EL | E0 | ACC
CY AC FO RSIRSO OV P
208 D7{ D6 D5 ! D4 | D3 | D2 | DI i DO PSW

PS  PTI PX1 PTO PXOi

184 JB EFIR R ;BC‘BB! BA| B9 ! B3 1P
176 B7| B61 BS ; B4 | B3 | B2 | Bl | BO P3
EA ES EN EX1 EWN EX0:
168 AF} - 1 - 1AC |AB | AA AT . A8 IE
i " |
160 AT | A6 1AS | A4 | AT A2 | Al AU P2
SMO SM! SM2 REN THS RB8 TI RI |
152 9F | 9E | 9D | 9C | 9B | 9A | 99 A3 SCON
144 97 | 96 | 95 .94 |93 92 |91 90
L : : : :
TF1 TR1 TFO TRO IE1 IT1 IEO IT0
89 | 88

T

i

136 SFI 8E | 8D i 8C| 8B 8A

a
3 o) 3
Z

o
W

[ENRNDER WIPI SRSV U S —

128 87 | 86 | i84 183 182 181 :80

=l ° ' o -
E'LIVI 2.13 ﬂqllﬂU\ﬁ‘ﬂﬂ\i?qalﬂ'ﬂé wazupuaniasduead SFR
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2 6,5,3 sC aL’QI Qd EQd Alea
Whugaeeamigaandrsiumue 30H7FH mitaanudngaatiazlddmiuiudayaria
Wd~7aaimas Stack Pointer du1flamingArNandaeiiazdiasrsaliliifantsdiswiulueush
o ajel i [ 4‘ dl < d’ - 4’ 1 o ) [
8051 M NUALiTAamafFanilafiiuan1e (Flag) MARTUTIMINNNTAMALE Y Fam (Carry)
wiaasldi@an BANK 2asiaaimesnielu 8051 Ald FRaimessailAe Program Status Word (PSW)

flauna 8 Iin wisslinazlfifuaniuznisvineusin q WegUi 214

(MSB) cY ! AC | FO |RS1 | RSOj{OV | - |P (LSB)

fydnuad sundy YamvuamInRIg -

cY PSW7 UNBNGAYIA TAARRUTAILETaUITNIaTaNANTT TE KA B NEINTT
Vo maciornaet Wia aTINAERT ALKKaL

AC PSW6 WASRGMAYEY Ausiliary IUTH/ARUTAIUSIIANGT TEATWNITUINUGEAU
fugaarmIInINIManIsivndan 3 Y89 ACC

FO PSWS wnan 0 '-y:\m/m§u1'6‘1’1ma-vis?uﬁﬁ@ﬁ'ﬁwumanmz:LNanwf;.aa

RSI PSW4 RERIEER] -"m’maum*.«.é‘xanuum’ﬁvum RSL Wag RSO

RSO PSW3 WA PR ALTINGUTT zﬁatﬁgnnsﬁms56«5\9'.'ﬁm:".u"w.nz-'{axuuca' Tag

- v a 4 Laes - -~ - € -:
UTUATL RST WS RSP '.v.au‘uuaﬂquanvm:mﬂsanuu-mca»:-iuu

51l71 2.14 Program Status Word (PSW)
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pSW.0 fin 0 Gandrdnnads wudinuananius dnlFAames Accumulator ¥TaTAG-
waf A 11 dludnudvied
PSW.1 1in 1 Dnillufinasldenu
- = 1 | - a: ] ° 5 L] v o o é’
PSW.2 Tv 2 (3tndn Overflow Flag ufinfiuandinisAturnniuinliifasiamaauluse

' ° o~ -1 o al a - o a
MAINRATATUINY mwmmﬂummmnmmnuw 6 11.'&]\11_1“

PSW.3, PSW.4 T 3 uaz 0 4 aesdinflaclderusmiuiadusuendteusillales-

Aamas RO T4 R7 Tu BANK Tuuag] fmne

fivt 4 (R81) | Tivi#i 3 (RBO) | Register Bank | address
0 0 0 00H-07H
0 1 1 " 08H-OFH
1 0 B 10H-17H
1 1 3 18H-1FH

al v a o«
A9 2.14 WAAINISIAUNY 3 URE 4 UDY PSW

7

PSW.5 iin 5 Fundriniauntsead Lﬂuﬁwﬁmimmm'l‘ﬁlﬂuéﬁqriwumﬂ"]'lﬁl.ﬂu 0
Ve 1 FlElned navineraeArdeauar i Wn T nsReuuLag fnilthlesTomidmsy
nsdeaniusteallsunsussndnanimvinausaslsunsusias (Subriutine)

PSW.6 1{Iv 6 138ndn  Auxiliary Carry Flag DA iU R us e AR TuIE AN
neduaas sanatidlusanaiiAanisAadanaesiin 3 danluddn 4

PSW.7 O 7 (andn Carry Flag JufinfiuananiusnisAuaunnatinansdang

v
v

wetu liAssansvtelyd

2.7 MsARTIRNULLAYNTH

wafmaynsuduuuu Full Duplex annsofiazdauasiunfeniuld lneviuvihiiilu

[Y - . L) < d' [ (dl ] - o ~ -
inefnnsiu wuneds nefansnsaiiasiuluiiassnewiisausnazgnivllanniaa-
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wmasisy atlefinin "lum'ﬁf:u.?n%ﬁmqndﬁu‘lﬂdﬂuﬁ-ﬁfmmmnﬁ?‘}’u‘luﬁﬁqﬁaaw:“a?uqm 7
asulussnusn azgndeunazgaumelUle lunefreynnisaamefiuuards azdintiosia
MisneFaaines SBUF i SFR LLﬁfiﬁquﬂNm'ﬁ'ﬁﬁ%ﬂLm'ai'v‘vfmam:uﬂnﬁuaf‘jﬁmu-ﬁaqaf‘: It
Anuiin Stop AN T mafuiin Stop autilUURDR RBS 104 SFR Tadmef SCON &R

Seaulstlgnunissesaduinatdaznans luiadeseld

ua 2 : funsdediayaauna 11 s dousantn XD vizefudiaunsiugn RXD
Usenoudaemiielin Start A1 ‘0 ulnfindeyalay LB Wususniisuazdeiaya Dafii
yeafeyaamsofiaclisunsndents uasiin stop A "1 nvikeda lunsseinfinfiaglu
fin TBS TediaameF SCON aunsofiazinuadendu ‘1 vse 0 lHetradu nsldanu
33 Tnensideuianin P aae PSW anl5lu B8 L"fv'aLﬂum?m‘ﬁﬂHauuuﬁnwms‘oﬁnwﬁé
vesdayaiide 'lumﬁuifwaﬁmﬁLﬁwzvﬁ’ﬁ‘lﬂtﬁuﬁ RB8 T SFR 3Aqimes SCON wuziida Stop
Al fudnaniy Saslendnansniienidy 1732 vie 164 sasmnniaeadaiaued SCON
Fhu seR Al lumefiaseluan M uTeIReNaynNaN 1y nnsiavuadn RBS aziunasld

FnfusuTiefilAdnmeld lusiu amed 215 Wumisenisld scon lunisarupunsin

NuLBINeFaUNTH

/
luue 3 funisdedeyamuna 11 Oa dadeentn TXD vTeFuidhanduen RXD

Usenausaein Start fauilu 0 deyawlalalay LsB Lﬂuﬁmmn‘?{%’uLLazm-h’mﬂaﬁmﬁLr’h
mq'ﬁ’ﬂ:ﬂammmﬁqz‘[ﬂmnmL%'anylc-*”x waziin Stop A 1 Bnuilede uarufluete aus 3 ay
adrofuluun 2 ymlsznas endudnadeniaednsdealulmun 3 azulrdulallmunis
Tsuntumn@ensaduingn vedluueil nwm'}]’ﬂ:ﬂm:éuﬁmﬁ?ﬁ Initiated o’w’qaﬁwﬁl’ﬂm 460
Jaamaf sBUF \(TuFaawesmiudeysaindfiy  uatluluue o _mﬁ*u'ﬁ"a:;;aéuﬁm?qé’qu
nirldan1uy Rl = 0 uaz REN = 1 mu'lu‘[uuméumﬁuﬁmﬂmzﬁ'uﬁmﬁ?ﬁqamﬁuﬁm Start

dnsmmaaey &1 REN = 1 sgluiliunsinulasazdualuluunsiie weaneinaynsy

2.7.1 mum 0
faynaynsuazdauaziuiigy  RXD Wewauden  douan XD uands

drynyrniunfinuilueynsudeusentll uazazdnireiudayatnn 8 fnlnedeuis Lse 1lu

Fausn eastienAdin 1/12 aeemnuieaddaiames



P= | oo
A1§197 2.15: SCON: FadimafnIuANNasAayNT

SM0 | SM1| SM2 | REN | TB8 | RB8 | TI RI

-~

. ' . ¥
Taer sMo, SM1 lusnAuunldTuamsine reanefneynay dall

sMo  SM1  Tuum  dnwaizmesiau dnsiien

0 0 0 {Baudssaanas fosc/12
0 1 1 g-im UART wlsdul@munisi@ansaunan
1 0 2 9-1m UART fosc/64 W78 fosc/32

1 3 o-im UART wilseiu

* UART : Universal Asynchronous Recsiver / Tranceiver

sM2  mousudulis nslinamawefuaisialunitdeartdeiuuasii uluum2
was 3 &1 sm2 Ay 1 dalu Rl azdaeliveaiin dadinasfulinfiiana g
75 RB8 1 wlu 0 uluua 1 41 sm2 milu 1 daiu R azlduwanfidn sTop

finlaigniudnantuluunm 0 sM2 assiiAwizi o

v >
REN  sddundagynsunisiy il w gauTusunsnluntsfandudanisiuuaz

{u 0 drallsunsn daliidludsaidanisiu
188 (udeyafiin Teargnaelutuam2 uaz 3 Tealiiu1vie ‘0 16 douTusunex

res  lulma 2 uay 3 daysdafidrasgnivlululuue 167 sM2 = 0 RB8 aznany
flu sTop fmngniuliiuluna o rRes Lild T Wluurandumedindnnsd

)
-

wadaganauaf ﬁad’tyrm:uﬂmu‘dwmmmmﬁm%‘Lu_lﬁ uluun 0 u?a?ﬁmw
fusedin STOP tulvundu 'lum?dquuu'aqn?wmvgnﬁluumf-\:o‘fmmﬁﬂ{ﬁm{‘:
#aalusunsuvdantsdauda I Duwrandumeiininsiy waduaninunifie
d’rytyﬁruﬁﬂma'doqLfnm'nmﬂmf';uﬂn'lu“tuum 0 u‘mﬁam‘éqmwm'dqqﬁm STOP
Tulvuady lunsfunuusynsnaniiunsdild sm2 asdeunfafndaetlaunsy

- - Y 1 9
wdansfudieyaluudn

AsdeaLBuNIAnGe (nitiated) sneAndasine lumisld ssuF lhiFAawmeiiudays

(Destination) #UTYTUANAY 'Write to SBUF' IfiaTad S6P2 URSATLTIYAN "1’ s uvtind
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HrraeiTiaameinadeunids uazuenlidauntuAuntsas (Tx Control block ) Whinaunas
demelugasnamiliginsunaiuszaseunqulifioiad ‘Wite to SBUF A seP2 uaz
&eyryncu SEND siasuaniingelutaanisas nsauida SEND Afluaniingeanilunisaauny
'lﬁ'z”m:ﬂam'aanmnﬁfﬁﬁame'mﬂ%"auﬁmanﬁm P30 unsSALRRUdTUMUIANT  (Shift
Clock) ﬁ@zqn'lﬁmﬂ@nﬁm P3.1 Infidnunizaedtyay 0s Shift Clock arflresumnigng S3, s4
uaz S5 189NAANTUNTTY uarilsrALgeTae 56 §1 uay 52 Tugaa S6P2 18nAnANTUNTT
urusf SEND uaniivg m-nmﬂa'lumaLm?mmaumquqnLaﬂu‘lﬂqumuqmmemﬂ
2m Aeuunnsdedion P30 Wvildnndy wnsfideulialunie f o azdunudinn
dregaes SBUF Slodauau MsB eusanandiiianeininden dufu A1 1 :G:uqn
u'ﬁf-}L'ﬁ'ﬁ‘lﬂ?iﬁmmxiq*?il.r’l’ﬁﬁﬁiamn MSB ﬁqm&iauﬂfan‘lﬂ waznnAnuvtiinsdaiaaniiu o
wnennea  anztesanludmAANNITAS f-n"mn'maaum\mmma wazIvidryoynod
SEND nduAuAInannueniiwiluszusa uasL TI Lﬂuivmuzgqmudman“lﬂwwmmﬂun?u
NMTBULAATIWE ﬁmmﬁryty'\mﬁﬂ%'m:ﬁuu AuANATN S1P1 'nmqmnmumumu wieandi
&cyruntu ‘Write to SBUF' Sualasy n’m"um”mﬂﬂwn?m:qnmuQuﬁqam?ﬁmﬁﬁﬂmnwﬁlu
wnlsf REN = 1 Uae Rl = 0 7 S6P2 wasiginsunaFusinlud winupauAN Rx (Rx control) A%
Foudipen 11111110, gl Ramasnsasuiuuasiiaciock falud azueniindoynio
Receive '11:1'23\1 /

e Receive qn%‘mtﬁa'lﬁqq Aaglidtyeyanu Shift Clock e AFusngT paniian P31
5 Shift Clock asulaguanineii S3P1 Uz S6P2 mamm’m’nmwﬁu?{ S6P2 1293 AnTunTd
wsinusn dtUcyntd Receive G:uu@nﬁwqq A3 aameimndausuasiudayaidinn uay
dousnmadra vl LLa:vlnﬁ"]ﬁ"L‘if'xmmnmw'm@uﬂuﬁhﬁqmmuﬂﬁv\u'ﬁﬂﬁm P3.0 #
199 S5P2 ‘nmwan{]fﬂ"nmuﬁu ﬂmvﬁﬁaqw‘im%mmwmm 1 andeueaniUnedne
Luﬂm 0’ qnmif-wLimwnwmmmqmLmuq‘nfnm g]maﬂumaqmmmuqmﬂam'lu?f-mmm
madeu uumumﬂumLMﬂn'luuufmmumumﬁu (Rx Control Block) 'lummmautﬂum‘q
ARAVINE Lm:'a:L?umﬁ"ﬁwﬂﬁmumm'lu SBUF fidn4 S1P1 memgqmum‘numu udaanni
ugadtyryrualnsy Write to SCON' vinl Rl 1adef saaniiu udreunrduiaudonnn

Receive azi@atlf uay Rl aztfuidu 1
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2.7.2 uum 1

fruauduiimazgndesiag TXD vgeFuring RXD Mdszneusinailn Start fndeya
8 Os uarilm Stop nefudeyaiin Stop avdudn RB8 luUFAaimes SCON nssldRTIAINIG
L &~ v

vastianazulsiulld Faunslddadunan 1 wie 2 shafrududyyrnnfnidmiuneiney

nrulpuaidnmanudulstusanissaizaindasartalu T2CoN Wl TCLK uay RCLK

nsdsasFusuudteAdanld sBUF hFRawmasFunstramdeya dtynynod ‘Write
to SBUF AAzussqAn '1' Wrldiflusnunieiii hidRawmefnsdeuduasunanlumisaaruau
n1sde (Tx Control Block) fazusasnisgniasaaliidedisyanisdeazdeiidos s1P1 2eeigdng
< ¥ a o 1 [t 3 al' } % all :’4 d‘ v e
uwnady uazazsudeindadenn ugaaairesdnjiyaniuniniivagene 16 Ngnevisiady
sy usasiinasgnieddaaddtyuaniignunsson 16 sassinvin Lildsaedyni ‘Write to
SBUF'
nsdaazBudnnnisdeuaniindtyoyins SEND uazldls Start 1417 TXD 9398 MAN
v A4 a 1 a P | a - aa - -
antunileln drycyrnuteyafazuaniin deiazauniianisdedinaanainiiamaininaanal
o [ 4‘ v o = .-l’ o~ v 4' = d‘u =§I
aanllfan TXD WadiReusalausnasiiaaundauaauuaaniieis 1usnTeyaaauaann™
+ 1A ) W k23 ﬂ‘ v d. « l‘ﬂl e ' « e « v
171 A1 0" argnldidimiedne e MsB resdayauilludegisiuminenmnaadiainedn
dou susiudn 1 asBugnussydndusauniefiiifiiersiin wasn?l Mss  gnaseent
wazyndnuminfiagnddiuude Avdelhddamainindausailu 0 v anuzuranlumnie
AYLIANNNSEY (Tx Control Unit) Aeziaawilusngaying uazasdoyains SEND palala Az

a A’ ] IA -~ L9 .
magn T asdsaulutesgniiduseanisms 16 waansdedryqyiualasy ‘Wiite to SBUF

-t

m'ﬁmzqnL‘%'umué'wma‘mzﬁumnmﬂﬂ?{auuﬂm " i 0" 1 RXD dqu%’uamﬂ RXD N
qnwnuﬂéqc-ﬁ'wémﬁ 16 wimwe?mﬂﬂfamﬁ;qnﬁwumﬁluLLsn

Hensdateyagniuls saviumng 16 fazgniian uazan 01FFH Anzgnideudallusi
AmesFEen nmitafiume 16 Aesdiunmssnuseufiansldrenisnvesisnausiazin
Fidnan 16 prumanresiiLluwsiazda andunafidhanluaud 16 fsauiuaud 7, 8
uaz 9 aziiiugaanatzesiin Lﬂum'ﬁ’u‘i’mﬂauo‘ia::ﬁmﬁLLmuﬂ?;qm?;L%mmq RXD  uazAnd
?mihmqnwnuﬂ%\mtmﬁﬂﬂ 23 pfa navguiianiiunisede Noise aan’lyl dandeyagniu
Tuseninedaanandnunitlilddn ‘00 asasnisfuasgrisaauasmissfuiasndulngsnis

wWasuutagann 0 -> 1
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Fnunsernduiasiuntieafuiuin - star foanaradannly  dridm  start
gniudhungnstas Tufay qm%‘aunﬂ'ﬁ%mma’ﬁm%‘au LLﬂ"ﬂ’]i‘i"U‘;J"m;jﬂﬁ’-i"Gl‘N%u mmzﬁ'ij’a:ﬂa
WNNRINNNTAN A T mqnmuaan’lﬂmww flarniin Start qmaaummmwmm'\u?
AmAasFAey JufiazunanlumisuaiuAunisiy (Rx Control Block) Widauanuileniailu
mmmmﬂ LLﬂZﬂQ”U?i"ﬂﬁlﬂ}dm‘m SBUF uaz RB8 (inseiliAnds) uasiam Rl drycyrodnisuseq

fin sBUF, RB8 waz maa Rl i 1 azdsng memLLmn?m‘lﬂm‘lﬂuﬂmng‘lummm
[ o L3 a &
WadnnReugaineiialu Ao

* 1, Rl = 0 Uay

* 2 SM2 = 0 ¥iTa n195u Stop 1im = 1

v 3 - :’/ =l v Y -3 b 4 v oa rl ol o a o
m'lummmﬂmni‘m ﬂW?TUﬂﬂHﬂ‘lUﬂn’i'&ﬂNLMﬂ’l DNAYINARINT FQ Stop Umﬂ’ﬂb"lﬂ

i < ] -t 10 1 :‘1
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| MOOE SELECTION
00 = MOOE 0

0t = MOOE t
1X = MOOE 2

MOOE SET FLAG

3‘1.]‘-/41 3.3 ame CONTROL WORD 84 8255

1= ACTIVE




e
mavinnuaes 8256 Wlwua 0 szdlunafdunm Ve sivmuuuassian
ansanvuali 8255 inelutuua 0 18laeda Control Word ilffawaimaauns

L4
o a

=l
AU

D7 | D6 | D5 | D4 { D3| D2 | D1 | DO

anansneBunaAavang Rt
D7 =0 Aa fnuualidayauly Control Word
D6,05 = 0 AnAaniuuanaim A lu 8255 iwaululuum 0
D4 = 0 Aa Muualinain A weisnn
D3 = 0 Aa Auuald 4 inuuzaswaiv C ifluedsimm
D2 = 0 Aa Nuuanaiy B naululvum 0
D1 =0 Aa nuuawaiv B iuasiym
DO =0 A8 NMum 4 Inanzaanaim C ihwaisinm
7N Gontrol Word fidsaaniulazianualiinaim A, B, ¢ dhuesivywain

v
-~

aﬂl ] L « 1 4 :'/ -
YNUNA ‘INﬂ’]u’]i‘ﬂﬂﬂﬂU'f]‘ﬂﬂimﬂﬂﬂu@ﬂ1ﬂﬂQMNﬂ 24 un

3.2 daudiansiadoyyioude  Speech paths )
TAseaseans CD 4051
d’ = o tg or o e e ol o m « I d 4' -~ -
2ladil  dusuaandaswandisei/miaswandizad Teeuraanaisd
Augnatuan wunfaneslnefidnfunudiiane fon' uarfinszuaialuasinannuo
"off' NMTATLANATYEUNIOWIAEN TR 316 v ALANIAFIatNaIEY VDD = v Vss
~10v uRY VEE = 6V adasdafmand azinnsundnssanszeawdsanuatneinniely

‘J ¥ 'd (3 A ] -« Y |” -
Safidaanisaues VddVss way Vdd-Vee wisdt Inadaalaaviimall ldluiuannue



vaa%nmmﬁ’mnvnmmuQmﬂaﬁryry'lmm\ﬁa?mLflu'1' el inhibit input  terminal
AT Y)nchannel !,ﬂu *off"

cD 4051 flaseaFrauuuy SINGLE 8 CHANNEL MULTIPLEXER fiavluwis 3
windhdumdnuneonauldun ABC uar inhibit input Fedturyiadluud 3

o -t o~ | o | s (& « 4 ‘."
wantlauflusa@an 1-8 channeliaNINISTENEUWNILIEIWNALTAULATILT UaA

AagLii 3.2
d o -
2171 3.2 uamufenlaazunsuuazaniuznladn
CD4051BM/CD4051BC
CHANNEL IN/OUT
= 785 s o4 3 2 1 0
I___ii—1 ?l 07 ?5 ol 012 oﬂ o“ ill i
»
ol ]
»
IOL RINARY io%%m?“
Locic LA
comveRsion DEEODER 1
% INNIBIT

-
o

INH o-‘—-——

T
i




INPUT STATES “ON" CHANNELS
INHIBIT | C | B CD40S1B | CD4052B | CD40538

0 oXx, 0Y cx, bx, ax
1 1X. 1Y cx, bx, ay
2 2X,2Y cx, by, ax
3 3X,3Y | cx by, ay
4 cy, bx, ax
5
6
7

o

cy, bx, ay
cy. by, ax
cy. by, ay
NONE NONE NONE

4O s O 40 -0O|>

PR o I = I = I =]

- 00 00000
«a 0 2 004 200

*Don’t Care condstion.

P v e
M99 3.3 LAMANADIUSNITLINTNA

3.3 @aumpgadaunIsnaAnueLad ( DTMF Decoder )

ye A ¥ -’
dnuinamiin g un1snMaseLMNNEeEAINNNINA udauanIATassaaeiiy
AN Y v
WILLL BCD  uazmsmadauALaaignsievzesdtyiniaainnima  Gne
s WAndtyouifimuanliignsias aeasnansanieluilaininu

'Y ] X o A
mlliannsonsegauntsnavnaae e dautivinuivnlasld IC DTMF MT8870

IC MT8870 DTMF RECEIVER

. . do o .
MT 8870 lulednansianudnednyl ( Integrated DTMF  Receiver )
; dd . .o
Favunefenisulasdtyynuaanud JafaannimalusirsesinsAwisiianay
- o - ] . } 73 aJ
( 15ia TONE vida DTMF ) Whiluwsinwanwdanea 2elfled mTes70  ldutlatannud

= - 1 L A
nsdmilfduauguassatin 4iinluganeu NRaNLLLINNATNEATIAANNNTEY



o . | . . dd
ednwiin14la@qaananPhase Lock Loop Tediatieyminnidu Gasuasanudiutey

o 1 A [} o
wdaslyl nMsdfuussasasnunaaesasilugmezldladdnuaunnn

Pin Connections

N+ 1
-2
es 3
Yaer s
[[Atant]
(4]
oscr 7
oscz]a
vss 9

*CONMECT 10 Vs

7

18 D¥o0
17 gsucr
16[es
1513810
1 >0
130020,
120
130

10 Jro€

-
717 3.3 uaneTEasIBEATIDY MT8870

o

ar - LY 4
1 usfunaznansvidnIINn ( DTMF Receiver )

2. fulvtien MW ReNsEAUATARY TTL

3. anunsasaansvens lusialadls

4. gaunsatfunifaing ( guard time ) 161

5. iulaGaninangs

. W

1.7 WM udnEFlunnauinga

J o r
2. wraatlasiuinsdwyinnelng

3. 1ufaunupauianes

4. 1 hwAsasguanssunneas ( PABX )

5. 1 anunnesinuinedwyivialy



6.1invndLANgLnTninI N A

lazegd1aany MT 8870

0 vss VREF

l
U
2ias - |
CIgcuIr .
%

HIP

] + Y aef aa——
cuip cuip l
POWER 3us e >

—  GAguP § 0
FILTER !

"
1

—o 01

CO0E
OIGITAL €R
MAL 1840 OETECTION “’";’,fg’
(ONE GRassiNG ALGORITHM LATCH
e OETECTORS

—0 Q2

—o 41

Low i

L— Gaoue In
FILTER =

—o 04

Resk

M
)
D~

- T0ALL
CHIP CLOCKS st STEERING

ANAA——t 6T L0GIC

A

O1-4—

5 [- ) 3
osct 0sc2 SLGT Est

A0
=3
-
m

2191 3.4 uamslaseaFrenialuaas MT 8870

’4 ]
Tasadanieluaes MT 8870 Usznau@neaaasnsasnn NiiaLaIasneniia
Sasunananaailvlednaielnaldwalulag  1502-cMOS  Tudaunnanersngad
d' k74 o o [ s S = -« L4 o d’ -5 Ol
AR lEmATIATasaindA N Tmefiamas  AMFLNTEIANNIEN VTRRNEIUINAT
a’ - s =YY A ar - :” i
nansa i mAANINIUNNIAAREa INEATIAALUATIDATUAYY 16 AqND aaniu
WRUFIUADITUA 4 finuazidadaaearidyqyandiun zdfmmﬂ%uvgmﬂuﬂaﬂuﬂuﬂ
dl [ o ! 'd e (4
Tearunsliusmnmaenaldlaasiaginsalniauan wiwniduwasuand 3 anue
nsvinerunnelu MT 8870 Uszneudaadauddty 5 daufe
1.N1ANTAYATND ( FILTER SECTION )
2.7NA0BATIA ( DECODER SECTION )
3.11ARFIAARUATUCYINL ( STEERING CIRCUIT )
4. NNATENEATYTYIUAIINUWANSINY ( DIFFERENTIAL INPUT )

5.0 UTAA2ND ( OSCILLATOR )



3.4 MANSAIANYINIANND

-1 =‘ } 74 t n: 1
ludautiazuandtyoyrns DTMF Adhunaaniiu 2 nquadudAe mqmwﬁqq
1 A el v A s ar -~ = o« - <
wastneanudnn  Tngldeasnsasnauanianausy 6 1iaddndaunTwmas ( SIX
d sl 'Y \
ORDER SWITCHED CAPACITOR BAND PASS FILTOR ) daunumaudnuanlis 2 M99

-t [} d' | A o
“AD TNANMHOGE WRSTNAINORN

| e e N | oo
. \XI ' gz
2 /4 / I\ . o
g / [\ | gz
7 —K I\ ‘ N
£ BT SR N ' 1\
i l \ H = 1633 Rz
40 AN
zIp el =
) N Yy AN
: e A, \t A s U
XY ABC D E F G H

FREQUENCY Hz
d A 4
sUn 35 wamaAuInlAaInAIANTaIANND
3.5 NMANARTUA

' n‘ e; = E 73 v ] 1 13 -~ ﬂl ar
AT DTMF AignnsasiFauiatudaastdnudtneasnsasniaacunaanidlusa
[ 73 - o o =i dle‘ [ 73 -J
welng I matianisiuuuufanaauasiinnsnagaua N R uuaninNamg
1 J - e 1 1] 4 r/
§7U DTMF vinliwetlastupuddudunaay  WansmaaaudiAnuniugnsias
A 3 o ar U H ar ﬂ‘
&eycyncufien EST ( EARLY STEERING ) fiazuaniin drwiuarinensialdainacind

A9 TuARIAIR9197 3.4 Tumdindall



3.6 MARTIARAURYQIM

o . o o .
faufiasiinisnansiaredeantdWiaiun azlinnsmsagaugasnnnaiii
! —l 13 1 1
dnundnfiszaznaimaiiamuavdald  Tnadangaanssazinaimmauinsdnia
19 3 ol AI ] - :: g lear
srasna]ulifiaudeansiudaanawaauasiasiunasdiuiiaslifu
Tnafladndygyraniulignsias doudesaaianavinle seldlaesia RC aanntsuen
o - . ' o
fyoaunzn EST  amdlwhighr wwindAasduszasnanidaoud  DTMF
a‘ | @ X ar < L
inunanngl® Ween EST lu highinli Ve ey faiunlszq C azanelszqinlvium

ugeiuaulivAmsalaaduamensiaisaznansiananiluinige sunm 4fin meas

a -
qmnuuuqmmu?ﬂ Timing Diagram 'lugﬂ'n 3.10

Foe |Fman | |[KEY|TOE|| Q. | Q; | @ | @
€97 | 1209 1 | H sy gLl §
697 | 1336 2 | H olo | 1]o
897 | 1477 3 | H 0 Ap Ottty
770 | 1209 4 | H AN SO o
770 {1336 s | H o | 1|01
770 | 1477 6 | H 02 1, ONY Y&
852 | 1209 7 | H g 4G
852 | 1338 8 | H 1 |ololo
852 | 1477 o |l H | lo o]
041 | 1336 o | H 1ol 1 ]o
941 | 1209 * | H 1lo | 1|1
g4t | 1477 # | H i1 yo0]o
6e7 | 1633 A | H 11 ot
770 |1633 8 | H 1] 1o
852 | 1633 c|H IR
°41 {1633 O | H olo oo
- - {ANY| L z|lzlzjz !

FI’]i"I\'iﬁ 3.4 WARIAIINNITNDATVA



- v R
Voo O—l tTp = (Rp C) In (_\.’D_°°°_VTS_;;
. c Voo \

tgta ~ {R1C)in ¢
LR ey

SUGT
Rp = Ry Re
Ry - Rz

Rz

ESt
a) Decreasing tgre (taTe  tGTA) !

Voo

Voo »

Yoo O o7 * (R1C) 0 (e
7

= i v
TS tera s Recim (22

Yoo

SvGT ve

SU/GT ’

£S5t —AAMN——

R Rp
L1]

ESt

Ry R2
Ry- Rz

Voo b) Decreasing tgraltcre tGTA)

tgta (RC}In ‘V;s—‘r !

1 00 6

tgTp - (RC)In (m }

8383 }

717 3 6usAIeaIRIRasUAIUBENIEIAZIEAINTNULA ( GUARD TIME )

[N
2,

AtuAdnfaing uunete 499A1URA1799AN NN NATIA BN

] ar = 1 1 t=; :’1 [ 73 P v [ Ad':" 1 73
Winruvitannnndngaanaieield  Awsldnissaniudynanimnnniugnmes
visenalddrnafinadilan  RC Aamifalmfiues  Wedyaannadidian
v . AT { o Iy o v
s vEaInndananiineieasauasnidaatusnelsd  dyyiacnundin

unduninfiarlifinimensiailusawasantiy NNFFANAUATNITANUIOIAANE L6

RNgLUN 3.6

3.7 MATENEAYIUANINUANGNY

neasdaAunnaas MT 8870 Wlwmarenseeduanifianunsoliuansaeny
Wla  sassasmouendnll fapdf 37 Seiamsnissiaasasniauandaiu@umn
TAtgNNNT AR LN EAMULANFNITNa BN Aua L IFdall

amsuegy ( Avdiff ) = Rs/RI

SunnAnAuaud ( Zindiff) = 2@0"+ (IWC)

o o al
3.8 matitiaanad
Tuneiinnaluladaciinsasiaanagnialuieqwsinauiaiaanasuin 3.58



(3 [ ] g - a‘ }
MHz fignunsnldauldiuf nssiassssinfinauiiuanslugly 3.8

AN MT8870
c. A "L >

OIFFERENTIAL INPUT AMPLIFIER
¢, C, 1nF
A. R, Ry 100 k2

R, 60k, Ry ITSku All resistors are © 1% lolerance.
R, Ry Ry Alt capacitors are - 5% tolerance,
Ry, - R, L i
VOLTAGE GAIN {A, diin) E‘l ;

INPUT IMPEDANCE
{Zmous) 2VRI »f 2
(‘-—’C).

917 3.7 uamInnssiaTNIABURN

* 0sC
E of 6870
0s¢1| osc2
CIXTAL
osce T € osc1
¢

o : - o
1% 3.8 uAAINIFLNATHRAAIIND



!
sV . \
100 nFJ‘
7
——{_|IN + A/ L
100 nF o :
oA N - SUGT
100 %t C |aoaw l
. —{} s Esti }—ri
100 k2
L—C Vaer sto [ +———0O
——{]ic a,[F——0
——li1c o[ F——F0O
358 MHZ oo g ol O
=
T—{Josc2 a.{+—1—0
——{|Vae TO€E -
/77 4L RESISTORS ARE =1% TOLERANCE.
ALL CAPACITORS ARE +5% TOLERANCE.

21171 3.9 uanaeasldinuiioasiuaeeasas MT 8870

EVENTS | A | ¢ c | o} € [ ppl” | 6
\AEemt_ 1~ ———IREC— L—INTEROIGIT PAUSE — — b TOKEORGPOUT tog
4o
TONE 9 0 - TOHE 3 01 R
lur-{-—-l LL—t0a

T  \ N e VST g\ )Y "l P I
oy

o~ J_\I—_\ VTSt
s A e LN |

L]

QATA

DECOOED TONE A - 1 aecuoeoruxsrn)————( JECOOED TONE S+t
QuTPUTS . \ HIGH IMPEDANCE *

91-04 i

_qr_uasm l
s [ I — L

ouTPuT N I
——-‘] [-—lPTE —" ~—1tr10
T0E s
A) SHMORT TONE SUASTS : OETECTED, TONE OURATION 1S INVALID. €) TOME # A+ 115 OEVECTED. TONE OURATION 1S VALIO. OEGDSED TO OUTRUTS.
8) TONE ¢ o (S OETECTED. TONE QUAATION IS VALIC, OECOOED TO OUTAUTS.  F) TRISTATE QUTPUTS ARE ENABLED. ACCEPTABLE OROP QUT 17 TGHE S n+ 1
C) €MD OF TONE 2 a IS DETECTED AMO YALIOATED, DOES NOT REGISTER AT QUTPUTS,
D) 3 STATE QUTPUTS OISABLED [HIGH IMPEDANCE). G) EMO QF TOXE # n+ 1 IS GETECTEOD AND YALIDATED.

= = . .
2‘1]71 3.10 uansndfalaszunsy ( Timing Diagram }




D/

- 7 0
AU UARUNITIINIY

’ 14 k4 ] 1 v - [ 4
A - asrawuarafidnanusaunanligneias iyl
A Y al or
B - A0MND #n gnAsIanLLAsTiATLAIGNERY AMNDYNNAATIANAY latch
vl
Anewinn
‘J ] ] < e ] 1 ar A
C - AUANND #n T2UNGNARY BWTWNERA latch agaundrazldFuaciud
A:‘ 124 1
ngnaagiva
d A=I L | «
D - wwninulasuiulaBununud
d o .
E - AN #n+1 QATIANLIATLIIATGNARY AANNDgN0anIiaLAL latch 1
F - Anud #n+1 welildnoinalignsiad wvinmedang latch ag)

’ A t 1 £ « o b= el' aa; v
G - AUAMND #n+1 TNNNHGNADUBINWNEN latch f-mmm'mn'luqunmm

o a .«

DAUNEAIANN

Vin
Est
St/Gt
Q1-Q4
StD

TOE
tREC
tREC
tiD
tDO
tDP
tDA
tGTP
tGTA

’ dd
: EARLY STEERING OUTPUT  lfuandpannningnsias

A (]
- dtytyrnuAnNd DTMF fidiaun

v

- STEERING INPUT / GUARD TIMT OUTPUT &uiumany RC n1auan

- BCD OUTPUT 2w/ 4 Iin
L7 ' ciln} Var | =i
. DELAYED STEERING OUTPUT ldusseinmanudnlasusizaunaluiiannu

oo o
ANATNAININUARALAAIAINYNABIIBATY QY

: TONE OUTPUT ENABLE(INPUT) 1daunan Q1 -04 WidlulaBuiumud

i i A o ]
: AMUATNUTgATATIAWLA2TND DTMF udadilignsias
a‘ o ‘d' A ¥ ﬂll ] v
. Aunandungansiasnsienansindtycynnugneies
x . o
- wandugasend wdtytyin DTMF Ngnres 2 deyeyid
: aunuiganeen dygyamnalliiuaunatatndngneies
H A 1
- anllunnsmsaanudyauituanud DTMF Agnsias
- el luntsmsaanisuglleasdtygyiniaanad DTMF Ngnsias
T -« A
. nfalnfzesnislsngaanad DTMF

[ d < A
- nfninfaasnismgldauaamanud DTMF



[.¢ [ &

daurasanfaumuandluudenlaazunsy Wuszuu PABX Rlsminau Useneaw

1 4
ar 1

patidausing fialiAe daunaasdansiesiwiansuen  daunouaunnsaing

daunsaniausiededyyiondes qunasinsAnvigananialu
douiuaniuzdtyunnd / fasiaiumielssunananatauardadtyytuniuANsng
doumhenlszanananane  dauasasdngil - Tagaznanaiamsasi@un ludausingeg

wantnausiall
1125 ( So

dounasrenwr fhullsunsuidaumnunsnininuasstuy PABX lidnat
Lﬂum?‘lﬁu‘émiﬁl’qq Tl wu nisany nagey nassieeenanuuen  lusu
Tma‘[ﬂmmuﬁﬁwﬁ%qnLﬁumﬂwﬂmmmr-‘hLLUUEPROM eanunsaidautilsunsy
wasuaniadfisAnnisienulisain PAX fiaautiandu ANANNNS TN
Itine

sigldifasdunisnatafiadausine Tesanfatafresszun PABX

3.8 dwuAluAx
dnutiilsenavuding Microprocessor 8051, Port 8256 24330AATUANUNEAIINAN

AauanalFlugLwidnly

123 8255

o
AN 1  Address 85xx

Port A

INH C B A INH C B A



Port B

INH C B A INH c B A

Port C

INH C B A INH C B A

o

oY 2 Address 86xx

Port A

INH C B A

Port B

CSBA1 CSBA2 CSBA3 CSBA4 CSBAS

Port C

INH c B A



S A

—“NMTWOr-©

g

Do NMITWOr-

P2 -T=Y-T-Y-Y-%) 00000000
SANNNNNNN
Pl Pt Pt Pt D B bl -
v 9
[t Q- NMT o w @~ NM T
O 4t (MG LD D M= 00 O vt ot et ot e a MO NMTNOT DR A A= LW
Z¢d¢¢¢ddd¢¢¢¢¢¢¢ > gddddd¢¢d¢¢¢¢¢¢d 030
olrkob-lolokrmio Nh ® oot min
-t N o~ - N
w
— +
II
/)/////)
V| Vv {/
O b e
o oo
b T O
< —“NMTn @ -
>, TTTITT © 0 -
moooa - mm EE-N
mmmmm z PHHH
— mm
%LLFFFF hhkhkkk'v#FFtFFF
< -
QHNMTLON O=NMTUWON O—NMTWON
CCCCTITTE DOOCOOOMN OOVOWVOOOO
pofo0Ac0 Q00Oa0A0s aaddadnd
NI ho ¢
CNLO KD [T bt e et et
bd
t@mamTwOonr X
;aaeaaaaa w0
- &0
wy hv4 W
oMo - W w0
Yooaoaocano o W @M Tin O~ ® L
r~ NMaoaccooan caoee
|2 0|
Mmiep-pomrepeo] -
alalaln I < oo into
L =¥ m |

LOFER
'V \ N N
N ho 1o
N wmnkomo
oop-lopokrimin] ~imie o oo ® o
mmmmmnai] NN NN RN - N [omamewon, © -
fe) anacaaacaaa cdu
O=NMTWON @ NMELION ooEz
DOOOODOIOO® NNNNNNNN XX\ Lt m X
afooo0oe faddacon 0o -t n Y
o <O
< <)
I @ NMTO SANMTWOR O~ NMITWON
IgCacaacaca oo@mao@Oon 00000V00
gmmmmmmmm coaaooto 000canaa

Q@—NMTWON

ot vt vt v o ot

cagaaqaacaaq

TP

b=

bttt ot

IfF?FFFFFI:FFFFF

l | l J

RD
TR

4
3
7
T
~39 |
— 3o
38

8831

—
L.

Bﬂl
BAS
BA
BA

J/mM
0/TEL1

el (]

N ©em
Y > > >> D © = M T DO
b M >
w -

|
Y am 'n.l -Ji - M
r~ Yeao IRPREN

o~ -
- A g
|-
‘. w
+

P . S



3.9 29RTARIENLUAN

dmsudaut asdlugaunararunsdnyianauan ( TOT line ) Hdau

. . d
Uszneumiudantaazunsungli 3.11

3 0 ANTUSTEN i = .
rdwyiateuan 34012 n 18 galiddaudiusaus
Detect Ringing > gdawuan > uazRasefimbe
74123 Urzamnuanane
Y
. e AU UIUAILANAIN
wiagnlssimananany
CD 4051 5o
) Tl e Ansianugany
pl  dauTausiatay = A
Tnsdrinnatu
Foycynudes

DTMF Decoder ————  finsianiu CPU

J | 1) o’ U
3117 3.11 BLOCK DIAGRAM nnsiTausiafiugaiunieLan

nsanszdntnsiwianauan anlsznaufatdausiagg A sasmeaady

&cysyrouFan ( Ringing detector ) WATAATATLIANANIAINTURZTIAE]

3 oo &

\ o .
WHNNUATNNIN1NNY
r o o 4 d
Flafldyoynnuden (Ringing)  WnANUANEYIRLTU  IC 34012 azyinutinn
o o~ o~ o | L7 ar ar
a3ty wasutlasdaneznissesy  seedyugnuBen Widuiadanudamnraes

o v o . x v oad d
Foyonoudnun  udadesialdli 74123 mmadaubidusziuladnnam Tog



A'
lwyneanu1ann 74123 azili INTO  uaz RING-CO
{ - .. . < oo
74123 %ﬂLﬂu dual multivibrator with clear W stage wsnazsaAn il szanc
- =l d' [ v
5 Al TeAldangms
Tw = 0.29RtCext(1+0.7/Rt)
1a8A1 Rt = 82 Kk WA Ceyt = 220}1 F
alfdin T = 533 Awnf tude Tedn?l RINGCO asfldnfly 1
:14:‘ A & 173 e 1 v
naanITa ARty unsRsFanNENA WazH stage 2 AvsaAnliUszNM 1 ms
Faadlifusnfumed  CPU(INTO) wenlif cPU  Fimauillitnedwianauan
adun W cpu neslanlilvnawlullsunsusesnisiuinasefumadin 0 ey
flFannuawny avidnwausiuiadinaatan 14 0 Uszui 0.5 ms
dla cPU lFsunsBume Fwiannnsdwianauanuds azasaginiusny
ﬂj ] 1
weniwinla Tneazmsasasvidaindyyans RING-CO Wiy i RING-COTdlu *1”

t L4 ' A
nanaddlulngdnyianauan 1 Wadinun

v < °
WAy N

dle CPU wsu9n Ringing 11annganelafiazdsdyyandllatugn RELAY
WiaAndseqaauendaiy DTMF DECODER Tmaﬁwmuﬂhs’mm’ﬁﬂﬂ%ﬁﬁﬁm
Bufuaud 600 Taviu Fesieliividuivan LWﬂ'lwnummmnuumLauﬂmﬁ a8
Tvxsﬁwwmﬂ'luﬂnqmumLLavmmwmm dtyounuFan (Ringing) udnantiue
Fadldfudyrgnns INTT 9l cPu nslaaluvinenululilsunsusdasnistivdnng
maAumeSwd 1 da cPU WWumaneas wiawniely ﬁqzﬂﬁlﬁmu%umu

mslnansnnsinsdinangananevansall



= . N
= — 8S%09
3ol 37| 30L SSn g uu:,JﬂHH.
L 19 21 — —— 2
s°1d 11 {-5 31 s$5z8 | —5
913 z1 123 5 it g1 |8 s 160HNT
214 m“ t0 2350 ZHWSHS6LS °€ | Hw mz~
1250 &
aLs g7 ] 9is ¢ LJ [~ T3 ]¢%
INT 4330 3 9%
N 5711453 _ —&1 3k
101 6 XOBE NI+ Hl¥d Ha3ads| —Sd3py
B 1 beve 21 19715 3 01 b £X
|hu:ﬁ.a 59 ¢ IMWI ZX
I aan NI 2001 ST I 3 <
81 il J§2 €1 €
ﬂ\ BLBS LN oot 1506 \Taﬁ.o
NS+
13539
d
INI { N
03-9NI¥ N 665TvL 85+08

(

L.

|
L
—

PR APETTN TE|° ¥3PO LR A
S bz 1 TN A— =
€1 |9 v Py AR K Y P ( €T |9 ¥ P hﬁllll
1X90¥ 57 IX20¥ [ .HI e AX90Y =7 Nv S¥ 9% Ig
|
148 199 5 =
4nzz g ELY-F4 u:wN.o 0y oy .
X3
1%33 AZ

4ang 5 T
v1 . dZ IX39 g N0 1 1X3) oy ZiBFE i _
(FATTA FAXTA TZIvL A081
4u1]
AS+

L

sUndneesAdI8A8UaN



PORT
82565
BL

PORT
82686
cL

PORT
8265
CH

PORT
82565
AL

3 13
3 Ix xo
X1 e
X2 |13
X3 4
x4 [ ¢
X5 13
X6 -2
X7
— 61 INH
11 | 86%X 4951
1% 5 13 v x| 2—
—=c 11 Iy
1> 1 x2
é X4
X5
< lxe
3 1x?
INH |-&
4851 86XX . | 13
—31x §a ig 3 18
1 5
g2 13 _
12 BASE-G
x3 L1
xe L
12
X
N A I
— 61 1NH
11| 86%X 4051
19 g 13 %o o
—Z]c 1e 1%
15 1 %2
BASE-2 T2 %3
é X4
X5
2| %6
S| x?
6
4851 86;$H
3 13 116
—* ¥ s -
5 g
X3 12 o
xg [1 ouT-1
5
XS [
X6 %
X7
—6 ! INH
11| 86%x% 4851
10 S 13 %o prg |
Ile T4 ¥
15 %2
BASE-3 2] %3
g X4
XS
2l xe
4 1x?
6
40951 85;$H | 6
_3[x xe }3 S 11
4 O s B
x3 [ 12
1 ouT-
X4
5
%5 [
x6 [
X7
— 611NN
865N
11 ] 4
1d]p
—Jle¢
BASE-4

gUusmIngsia SPEECH PATH

PORT
8255
BH

PORT
82655
AH

PORT
82668
AL



UNN 4
NSATUAUURENITETN

4.1 cordless telephone

cordless telephon (EuInzAwYISanedefinanns@edns uwuy full duplex

Tnainsldgannud 1 greviisdasdynin seudwsigunazsialians

‘ @\\v@v vwv %

< a

° 2 v Il d‘ 1 4‘ o of Il 1 a: [
ANTNINIU ’NL‘]ENLLUQﬂ’]'\Nﬂﬂﬂmﬂu‘ﬂﬂﬂﬁme’]m ‘NﬂW‘?U%Nﬂ’]?LLUQ‘DﬂQﬂ’J‘TNﬂL'Llu

)] o o/ d’ dl e v =4 1 24 dl b5 v
165 FRIATYEYITS ANANTIN N 4-1 e lfisannsaidenldmanudldnuaiiusianis

el

TnsAwil¥anadaulunjasldisnisaaunuls 2 75 Ae
1 AuAnlagaeasTiauden

2 pauaniaald cPU

FatlaqriutnsdmilFansamsnwffauaudlifainauguaay CPU uludan

]
o o

S &I‘ v [ o~ A, ell o 4 o )
w1 n A9 i 1 weesartsenaunig CPU AU 2 A9 ﬂﬂﬂdﬁuﬁﬂuTVl?ﬂWﬂ 1 A7 WALVIAINEND 1



Tabte 1. Handset Frequencles of Each Corresponding Channel In 8 45/49 MHz
Cordiess Phone for the Korean Markat

Channels RX Freq. Receive (Note 3) TX Freq. Transmit
D3 D2 Dt DO (CHe| (MHz) fin1 (MH2) N (MHz) fin2 (MH2) N Mode
0 [+] 0 L | 46.610 35.918 7183 49.670 49.670 9934 0
0 [s] 1 [} 2 46.630 - 35,935 7187 49.845 49845 _| 9969 o]
0 0 1 1 3 46.670 35.975 7195 49.860 49.880 9972 Q
0 1 0 0 4 46.710 36.015 7203 49.770 49.770 9954 o]
0 1 0 1 5 46.730 36.038 7207 49.875 49.875 9975 0
o] 1 1 ] 6 46.770 36.075 7215 49.830 49.830 9966 [}
0 1 1 1 7 46.830 36.135 7227 49.890 49.890 9978 0
1 0 0 ] 8 46.870 36.175 7235 49.930 49.930 9986 0
1 0 0 1 9 46,930 36.235 7247 49.990 49.990 2998 0
1 ‘0 1 0 10 46.970 36.275 7255 49970 49,970 9994 0
1 0 1 1 " 46.510 T 35815 7163 49,695 49.695 9939 0
1 1 0 o] 12 46.530 35.835 71677 49.710 43.710 9942 0
1 1 0 1 13 46.550 35.855 717 49.725 49.725 9945 0
1 1 1 Q 14 46.570 35.875 7175 49.740 49.740 9948 0
1 1 1 1 15 46.590 35.895 7179 49,755 49.755 9951 0
NOTES:
1. O=logic low, 1=logic high.
2. Power up and illegal inputs are defaulted 1o channal 1 in the MC145169. lilegal inputs are defauited 1 channal 1in MC145168.
3. 15t IF frequency of recsive is 10.695 MHz, 2nd IF is 455 kHz.
4, oN-:%" whare fi, is the VCO requency and fqf is the reference frequency (5.0 kHz).
Table 2. Basa Frequancies of Each Corresponding Channel In 3 46/49 MHz
Cordless Phone for the Korean Market
Channels RX Freq. Recelve (Note 3) TX Freq. Transmit
03 D2 Dt DO | CH# (MHz} fin1 (MHz) N {MHz) fin2 (MH2) +N Mode
[} 0 0 1 1 49.670 38.975 7795 46.610 456610 9322 1
] [+ 1 [} 2 49.845 39.150 7830 46.630 456,630 9326 1
0 0 1 1 3 49.860 39.165 7833 46.670 456.670 9334 1
¢} 1 [} 0 4 43.770 39.075 7815 46.710 46.710 9342 1
o 1 0 1 5 49.875 39.180 7836 46.730 48.730 9346 1
0 1 1 0 6 49.830 39.135 7827 46.770 45.770 9354 1
[¢] 1 1 1 7 49,890 . 39195 7839 46.830 46.830 0366 1
1 0 0 0 8 49.930 39.235 7847 46.870 45.870 9374 1
1 0 [+} 1 9 49.990 39.295 7859 46.930 456.930 9386 1
1 o 1 0 10 49.970 39.275 7855 146.870 48.970 0394 1
T o0 1 1|1 49,695 39.000 7600 S0 45.510 9302 1
1 1 s} Q 12 43.710 39.015 7803 48.530 46.530 9308 1
11 1 0 13 49,728 39.030 7806 46.550 46.550 9310 1
1 1 1 0 14 49.740 39.045 7809 46,570 45.570 9314 1
1 1 1 1 15 49,755 39.060 7812 46,590 46.590 9318 1
NOTES:

1. O=logic low, 1sdogic high.
2. Power up and illegal inputs are dsfaulted to channel 1in the MC 145169, Illegal inputs are defauited 1© channel 1 in MC1451€8.
3. 15t {F frequency of receive is 10.695 MHz, 2nd IF is 455 kHz.

&
4. .N--‘—'"; where f, iS the VCO frequency and trgt is the reference frequency (5.0 kHz).
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y

send 'l' to tell base
locked by PABX

!/

resd status of base
from port1

Yes

&




setacc.1=1

y

find speech path

y

connect speech path

4

send called number to
base for paging

read staus of base
from port1

f
status = 1100

Yes

END




< cLen >

read BS_SPUSH

Na.
NG

Yes

v y

stop by called stop by calling

3

y

cancel speech path

find base which

connect with
y
interupt base
y
send '+' to tell base
unlock base
- No
Yes
I v
read status of base MAIN
from porti




( START )

y

INTO
calling from TOT

y

read pin RI1,RI2

< Rn=r >

Yes

v

set SWRELAY1 =1

set SWRELAY2 =1

reti

y
END



START

INT1
TOT send DTMF

y

read pin DTM1,DTM2

<R >

Yes Yes
+ v
set RD8870-1 = 1 set RD8870-2 = 1
(send TOE1) {(send TOE2)

»

y

read callig number
port1

4 y

compare calling _
number clear SWRELAY =0

@ reti

Yes

‘ y
reti
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index_w  equ 30h
index_r equ  3lh
buf_start equ 10h
buf_end equ 19h

ind equ 20h
neto equ  35h
n equ 30

START:  org  0000h

ljmp OVER

org 000bh

ajmp TIMER

org 0013h
ajmp INT_PABX

o 030 350 20 3 0 3t o 38 0 300 398 2 S e 30 20 o 300 200 200 300 S 300 300 0 30 3 30300 3K 300 2 e 30 e e e o S e e 0 e e ke O S N kK

; interupt PABX subroutine (in-call)

« S0 206 30390 00 20 200 2 3 5 3 200 30 3 2k e 2 0 3 e 00 30 SR 3 e o 9 3K 300 06 3 300 30 20200 e S Ok e e e N e N R A K R e
)

¢

INT_PABX: jb p0.4.K icheck status of base

:if p0.4 = 0 is base busy

reti

K: clr p0.4 ;set base busy
seth pl.4
clr p0.6 :base-PABX

« 3020000 50 3 3% 20 20 2 S SIS SR e 33 30 30 I Sl 3K sl Sl 202 300 3 MG 0 S I e K 3 S 3k Kok

: these data contains handset number(called)

o 30200300 200 200 200 200 30 200 30 20r e a0 T e 3 M 2 3 0K 0 3 396 00 200 206 200 200 203 N 06 0 e K N K
.

RECEIVE2: cir pl.7 :on line speech path



LOOP2:

RECV2:

DATA:

mov
mov
mov
setb
clr
jbe

sjrop

mov
cjne
clr

sjmp

cjne
setb
setb
setb
pop

pop

ljmp

mov
mov
swap

add

clr

mov

setb

scon,#50h
tmod,#20h
th1,#0e0Oh
trl

ri
ri,RECV2
LOOP2

a,sbuf
a#l' W

p0.0

LOOP2

a#+ DATA
p0.0

p0.4

p0.1

acc

acc

START

r0,a

a,#01h

pO.1
p2.#0e5h

;serial mode3

itimer] mode2

;set baud rate is 300 bps
;start timerl

;enable receiving

;wait until will have data

;save received data to A

;if a="t' is jong base

;if a="+' cancel jong

;base not busy

;data received

;cancel base that reset

;base number

;combine base and
;handset(called) number
;data received

;open TX-PWR and set

;frequency of base is

;paging channel

p0.6

;base-handsect



RRERREREERERERERRRERKEREREERKEERKRRERR KRR RK
’

; send handset number in paging channel

type multiprocessor mode3

« 200200 200 3 3 3K 200 20 20 3 e 2 3 36 36 30 30 3 3k 00 3¢ 3 200 20 3¢ 3 o e 06 e e 3l e 2 3 o e 3o o o ok ok ok
’

setb pl.7

mov scon,#0e8h ;set serial mode3,sm2,tb8
;clear ren,rb8,ti,ri

mov tmod,#20h ;use timerl mode2 to define
;buad rate

mov th1,#0e0h ;set buad rate = 300 bps

setb trl ;start timer

clr ti

push acc ;restore number

mov sbuf,a ;start sending data

jnb ti.$ ;wait until sending finished

clr ti

mov p2,#0elh ;open TX-PWR and set

:frequency of base is chl

;to handset use scan channel

o e 90 30k 39 20 306 3 300 2 3 20 300 2 00 300 30030 o 3 200 3 O 30 o 0 20 0 2000 o e e S 3 3 e o o o ke ok o Kk SRR R WK
’

; receive ACK (%) from handset to again paging

; and timer = 300m second

;********************ﬁ!#*******t**********t*********#**

mov dptr,#-2973 ;delay 10m second

acall RELOAD

setb pl.7

mov scon,#0d0h ;serial port mode3,set ren
mov tmod,#20h ;timerl mode2

mov thl,#0e0Oh :buad rate = 300 bps

setb trl :start timerl for define

;buad rate



mov a,#00h

LOOP: cjne 7 #%'I
clr tr0
sjmp AGAIN_PAGE

I: jbe ri,RECV ;wait receive data
sjmp LOOP ireceive new data

RECV: push acc
mov a,sbuf
mov rl,a
pop acc
sjmp LOOP

RELOAD: clr tr0 ;stop timerQ
mov t10,dp!
mov th0,dph
mov tmod,#01h ;timer0 model
setb tr0 ;start timer0
ret

TIMER: acall RELOAD
cjne a#(n-1),N_EQ
clr tr0
cjne r7.#% NO_ACK ;check receive data = ACK

CEARRKRERE R R KERAERE LR RREERRRREREEERR KR E KRR
’

; send handset number in base channel(again paging)
;##*l*****t*tit**********ltt*tt********t*&**********t*
AGAIN_PAGE: setb pl.7
mov  scon,#0cOh ;set serial mode3
;clear ren.rb8,ti,ri,tb8
mov tmod,#20h ;use timer] mode2 to define

;buad rate



mov th1.#0e0h ;set buad rate = 300 bps

setb trl ;start timer

chr ti

pop acc

mov sbuf,a ;start sending data

jnb ti,$ ;wait until sending finished
cir ti

mov p2,#0elh ;open TX-PWR and set

;frequency of base is chl

;to use this base

pop acc

pop acc

reti sreturn INT_PABX interupt
NO_ACK: pop acc ;RESET

pop acc

pop acc

pop acc

ljmp START
N_EQ: inc a ;

reti ;retun TIMER interupt subroutine

« 39 3 2 30 200 396 2306 3¢ 3 3K 3k 3 300 20 3 e e 306 30 c 3 e e O 8 3¢ 2 e ok 3 3 ok 2k 3k 3 ks e 3k 0 e o i ol S o ok ok o ook ok ok KR
1

OVER: mov a,#00h :RESET
mov b, #00h
mov psw,#00h
mov dptr,#00h
mov p0,#0ffh
mov pl . #0ffh
mov p2.#0ffh
mov p3.#0ffh
mov ie #00h
mov tmod,#00h

mov tcon #00h



mov th0,#00h

mov t10,#00h
mov th1,#00h
mov t11,#00h
mov scon,#00h
orl pO,#0fh ;get status port to high
mov p3.#0ffh ;use spacial function
;of port3
mov p2.#0flh ;close TX-PWR and set

;frequency of base is chl
setb p0.4 ;status bit that show

;no use base(p0.4=1)

setb p0.6 ;base-handset
mov ie,#86h ;set ea,exl,et0
mov index_w,#10h

mov index_r.#10h

mov ind,#2h

jb p3.6,$ iwait receive data

;P3.6 is carrier detector

clr p2.4 ;open TX-PWR protect other
;hanset use this base

jnb p0.4,V icheck status of base

;if p0.4 = I'is base

;not busy
clr p0.4 ;set base busy
setb p0.6 ;base-handset
sjmp RECEIVEI ;goto receive data
V: sjmp OVER

300 40 206 e 3 300 2 e 300 2 20e 20 3 a0 3 3 3 3 30 0 e 3k 2 2 0 200 30 30 K 0K 6 8 3 3 3 3 3K 30 3 3K O e KK K 3 K 3K e K
v

; receive data subroutine of handset-base

o e 200 20 20 3 e e e 30500200 3 o e 3 S 2 2 3 3 30200 30 e 300 20 o e e 3 e e 360 e e ok 30 o 2 2 3 3 20 ol o 3 3t 306 K 3 o 30 e SR 3 i ok e e ke o
’

RECEIVEL: setb pl.7

mov scon,#0d0h ;serial mode3



mov tmod,#20h
mov th1,#0e0h
setb trl
clr ri
LOOP1: jbe ri,RECV1
sjmp LOOP1
RECV1: mov a,sbuf
cjne a#$ WRITE

;timer]l mode2

;set baud rate is 300 bps
;start timerl
;enable receiving

;wait until has data

;save received data to A

;***l**t Send ACK(*) to handset EE 2 2L T L2

thov scon,#88h

;serial port mode2,set tb8

;get th8 = jong base

mov tmod,#20h
"mov th1,#0e0h
setb trl

mov a#™

clr ti

mov sbuf,a

jnb ti,$

clr ti

sjmp *RECEIVEI

stimer1 mode2
;buad rate is 300 bps
;get timer active for buad rate

:send ACK to base

S50 0 000 0300 o 2 o 3 0 0 0 20 20 3 3 23 3 02 o S0 o o 00 e S o R SR o o o Ok kK
’

swrite data(calling and called number) to buffer (handset-base)

;in -register A

;use -register r0,A

;t‘*l‘l#t***!t##***t*t#!‘****t******#tﬂ#‘*t*************#.**tli*i******

WRITE: mov r0,index_w
mov @r10,a
inc index_w
mov a,index_w

mov r7.ind




OUTER: clr p0.6 ;base-PABX
clr pl.7 ;line speech path of base-PABX

clr p0.0 ;base request to use PABX

« 380 3 3 o9 e e ek ke ok o o 3 o b e ok e 3 o 2 S ok s e ol e 0 0 e e 0o 300 AR 30 00 3 38 300 N 3B 00 00 30 00 3 3 3 3 e e 3R 3 K R O
,

; read outer number into DTMF GENERATOR
; read data from buffer
; out -register A

. ; use -register r0,A

o 300200 30 30 3 20 3¢ 39 2 3 o 36 3 ok K03 o 3K 3 2 3 5 3 30 30K 38 3 2 3 S .30 ok 3 30 3 3 3 3 300 230 e 00 o e e 3K 30 3 3K 00 B Sk B 3R 3 o ok ke ool s A ol ik K ok
’

READ: mov rO.index_r
mov @r0,#00h ;clear inner or outer number
inc index_r
mov r0,index_r
inc index_w
mov a,index_w
cjne aindex_r,CON ;if index of read and write

:not match that not read

READ_1: mov r0,index _r
mov a,@r0
cjne 0 #buf_start+1,CON2;base will send calling

;number only first number

:(calling and called number)

sjmp SEND
CON2: ljmp DTMF
NEXT: mov @r0,#00h

push acc

inc index_r

mov a,index_r

mov rl,#buf_end-1



mov neto,@rl
mov r2,neto
cjne 12,#00h,Q ;if 8th number = 0

;show that near call

cjne a,#buf_end-1,READ_2 ;near call
sjmp R
Q: cjne a#ibuf_end+1,READ_2 ;toll call
R: mov index_r,#buf_start
setb p0.6 ;base-handset
clr pl.7 ;line speech path
CON: limp E
READ_2:  pop acc
sjmp READ_1
CONI: ljmp INNER
SEND: push acc ;save calling and called number
anl a,#0f0h ;A save only calling number
swap a
push acc
clr p0.3 ;base request to send number

oo e e e o 3 o o o SR R oK K O A R A ol e e R KR R R R R R R R RO R K
.

; receive ACK(&) base is atllowed to send number

o e o 30 300 3 3 3 30 3 30200 3 o3 3 S o 3 303K 0 230020 200 3P 0 2 e 3 30 20 2k e e o 3 3K 3 0 0o R e Rk e ko
+

clr plL.7

mov scon #50h :serial mode3

mov tmod #20h :timerl mode2

mov th1,#0e0h ;set baud rate is 300 bps
setb trl istart timerl

cir ri ;enable receiving



LOOP3:

RECV3:

jbe

sjmp

mov

cjne

,RECV3

LOOP3

a,sbuf

a#&',CON3

;wait until will have data

;save received data to A

;if ACK < & jump to reset

SRRREEEREEEREARRERERRRRRRERRRERR R R RRRRRERKRNRR IR KRR ER KR KRR
]

; send calling number to PABX for outer(tb8=0)

o 3.2 200 390 2 30 390 0 e 3 e o e 390 3 30 3 2 3 00 300 o0 o a0 3 300 o 2 20 A e 3 30 30 3 e 3R 00 2 3 O 30 06 3K e 30 3k e i O 3 3 0 3 ok ke ok oK
*

pop
setb
clr
mov
mov
mov
setb
setb
clr
mov
jnb
clr

pop

acc
pl4

pl.7
scon,#0cOh
tmod,#20h
th1,#0e0h
trl

pl.6

ti

sbuf,a

ti,$

ti

acc

;pop calling number
;protect noise from handset
;line speech path base-PABX

;serial mode3,tb8=0

iclose MIC

;send calling number

;wait until sending finished

;A is calling and called number

o 20 356 200 300 700 3 3 2 200 K 36 o 3 3 0K 2K 36 30 o 3k e 35 206 300 3 3 30 306 30 36 300 3 3 90 300 30 3K 3 e e 00 200 3K 20 o8 2k 20K 0 0 30030 oKk sl o0 i i N o o o i
’

; receive ACK(?) : PABX connecting speech path (outer)

o 3 3 3 3 2 2 3 20 36 9% 2 o 4 ke 3 3 200 30 3 30 30 Sie a2k e e 2 39 3 2t 3 3 00 e S e 3 3 e ol 00 30 o e o R SR 3R o o e e ok e o e e oK ok R ok
s

LOOP4:

clr

mov
mov
mov
setb

clr

jbe

pl.7
scon,#50h
tmod,#20h
th1,#0e0h
trl

ri

rn,RECV4

;serial mode3
itimerl mode2
;set baud rate is 300 bps

;start timerl

;enable receiving

;wait until will have data



CON3:

sjmp

ljmp

RECV4: mov

cjne

LOOP4

START

a,sbuf ;save received data to A

a#7,CON3 ;if ACK < ? jump to reset

;**t**t*'t***# Send DTMF to PABX **t*##**#*******;

DTMF:

anl

orl

mov

clr

cjne

a,#0fh ;A save only called number
a,#60h ;close DTMF,SPK.MIC

;open line speech path

pl.a ;DTMF generator program
p0.3 ;base prom $end number or
;DTMF to PABX

10 #buf_start+1,DELAY ;send ACK(@)

;only first calling number

« 300 30 3 300 29 2 308 3 3 300 3K 200 3 30 3 3 306 20 390 3 2 3 300 30 3 200 20 0 3 e ol 30 00 3 30 0K o 0 30 3 a0 e ok o0 oo okl e K
’

;. send ACK(@:connecting complete) to handset

;‘*‘****t*************#‘**‘**'l**lt#**t**t***********

clr

setb
setb
mov
mov
mov
setb
clr

mov
mov
jnb

clr

pl.4
p0.6 ;base-handset
pl.7 ;close line speech path

scon,#0cOh ;serial mode3,tb8=0
tmod,#20h

th1,#0e0h

trl

ti

a#@

sbuf,a

ti,$ ;wait until sending finished

ti

CEMEERAREKERRRRERRR KKK EERRERERRRKER RN RKRE R ERRRN KKK
’



DELAY:

clr
clr

setb

p0.6 ;base-PABX
pl.7 ;open line speech path
pl.4 ;open DTMF generator

o 20 37 30 2003 00 3 3 3 3 30 08 36 3 0 2 0 S 3K 2R o3 330 00 0 SRR 0 e 3 s Sl ok e 3 i e e o o ok e e e e ik ok
’

*

; delay for each DTMF number = 300m seconds

o st s a0 e e o 3 3o 3 0 3 30 3¢ 2 0 e 3 3K 3 3K 300 3K 39K sk o 3 36 33 3 2 30 e e e o ok 30 3 3 3l e e e s ok ook o ok 3k
1

HUNMS:
ONEMS:

WAIT:

TAE1:

TUNI:

TUN2:

TAE2:

DONE:

push
mov
mov
clr

mov

mov
mov
mov
setb

jbe

sjmp

clr
cjne

sjmp

djnz

cjne

sjmp

dec
sjmp
pop
ljmp

acc
b.#3

dptr.#-288 ;delay Im second
tr0 ;stop timer0
a,#100

t10,dpl

th0,dph

tmod,#01h ;timer0 model
tr ;start timerO
tf0,TAE1

WAIT ’

tr0 ;stop timer0
a,#00h,TUNI
TUN2

acc,ONEMS

a,b,TAE2

DONE

HUNMS
acc

NEXT



SRERRERERKEERXRENRERKKRKR KRB RERF NIRRT R KRR KRR R KKK,
' ’

INNER: clr
clr
clr
setb

cir

p0.6
pl.7
p0.0
pl.4
p0.3

ibase-PABX
;line speech path

;base request to use PABX

;base request to send number

o 3 o 28 3 20 3 3 3 36 30 2 2 3 2 0 o S S S e o ok 3 S o o e e RO S o o 0 S 0 R KSR 3 o 0 K R R R R Rk ok
’

receive ACK(&) base is allowed to send number

+ 3 5 3 3023 3 3 3 30 30 003003 0 50 30 0O o 0 o O 30 0 6 0 o S SR oA e A R K R R K Kk ok
’

clr
mov
mov
mov
setb
clr

LOOP6: jbe

sjmp

CON4: ljmp

RECV6: mov

cjne

pl.7
scon,#50h
tmod,#20h
th1,#0e0h
trl

ri
ri,RECV6

LOOP6

START"

a,sbuf

a,#&',CON4

;serial mode3

;timer]l mode2

;set baud rate is 300 bps
;start timerl
;enable receiving

;wait until will have data

;save received data to A

:if ACK < & jump to reset

o 300 90 30 30 33 30300 00 303 300 0 200 e 3 36 o SO0 3 S SIS U0 0 0 0k e o 0 O o 0 ok R o R e K Nk o Ok
s

send calling number to PABX for inner (tb8=0)

« e 33 o e o e 3 3 3 3 3 2 5K 3 28 o e R R 90 50 36 20 0 2 0 S SR 00 o 3 3 3 200 el o e ke o e 3k O 20k o ok K ok ok X
’

clr
mov

mov

pl.7

scon,#0c8h

tmod,#20h

;open line speech path

;serial mode3,tb8=1



mov
setb
clr
mov
mov
push
anl
swap
mov
jnb

clr

thl,#0e0h

trl

ti

r0,index_r

a,@r0

acc

a,#0f0h

a

sbuf,a ;send only calling number
ti,$ ;wait until sending finished

ti

-*t****t*#***#’#****tt#*****#******‘***#*t*"#********************
s

’

receive ACK(?) : PABX allow base to send called number (inner)

.****‘************************t**********ﬁ**************t#********
’

clr

mov
mov
mov
setb

clr

LOOPS: jbe

sjmp

RECVS: mov

cjne

pl.7 ;line speech path
scon,#50h ;serial mode3
tmod,#20h ;timerl mode2

th1,#0e0h ;set baud rate is 300 bps

trl ;start timerl

ri ;enable receiving

ri, RECV5 ;wait until will have data
LOOPS

a,sbuf ;save received data to A

a#7,CON4 ;if ACK <> ? jump to reset

+ 2 3 30 2 390 3 300 3 2 3 300 300 300 00 20 5K 3 36 3 3 3 200 0SS 000 30 K0 3K 3R 3 2000000 0 e 00 20 3 3 0 3 0 0 R o 3 0 o R
'

»

send handset number(called) to PABX :1 number

Eprpepprpnpnpnpnpngnpngngnpprpepr e e TIP P 2T PR S E L LIS R LSS 22 L L L L LS R L L L b b
+

clr

mov

pl.7 ;line speech path

scon,#0c8h :serial mode3,tb8=1



mov tmod,#20h

mov th1,#0e0h

setb trl

clr ti

pop acc

anl a #0fth

mov sbuf,a ;send only callled number
jnb ti,$ ;wait until sending finished
clr ti

o 2 3¢ 20 38 3 300 35 3c 35 3¢ e 2 3 O 3 36 200 30 36 3 e 2 a0 3 30 35 2 3 30 2 e e e o 2 300 3 3 3 00 300 30 00 390 3 30 88 30 0 o8 0 30 e ke o e e oK e ok ok
’

; send ACK(@:connecting complete) to handset

t
o 2 353 390 3 30 3020 o 30 300 30 e 0 3 330 e e 3 S e S e R A R R KK R R K R R RN R KR RN Rk kK
’

clr pl4

setb p0.6 ;base-handset

setb pl.7 ;off line speech path
mov scon,#0cOh ;serial mode3,tb8=0
mov tmod,#20h

mov th1,#0e0h

setb trl

clr ti

mov a#'@’

mov sbuf,a

jnb ti,$ ;wait until sending finished
clr ti

o 36 3 20 3 250 2k 36 20 30 2 30 300 e 2 300 36 90 38 39 300 28 0 e 300 2 2 200 3 3 o0 36 3 3 30 3 30 3 3 0 3 2 0 3 o 2 e ok o o ek
s

clr p0.6 ;base-PABX
clr pl.7 :line speech path

E: end



TusunsumsuAumsdouilatie



: N . -9
CdsunguauR YTy uds e

a

index_w ., equ  30h
index_r equ  3lh
buf_start equ 10h
buf_end equ  19h
ind equ  20h
newrow equ  70h
newcol equ  71h
newflg equ  3ah
upflg equ  3bh
talkflg equ  3ch
n equ 200 itimer 2 msec
ind1l equ  35h
neto equ  36h

START: org  0000h

ljmp OVER

org  000bh

ajmp  TIMER y
org  0013h

ajmp KSCAN

org 001bh

ajmp  TIME

org  0023h

ajmp WHO

AR AR AL AKX AN AR AT AR RBRRARNN KRR R RN
.

CRER WA K I N O 30 A N 3 DK N3P 20 S 0 0 N3 N 0 A0 N i A A NN e
’

i receive interupt routine for multiprocessor mode3



o 30 200 200 306 26 206 300 00 3 200 30 3300 30000 2 00 30 3 9 A T 3K 0 SIS 3 e 03 2 e 3 e 3 30 206 200 20030 S 2 3 0 e e 3 S o A e 30 30 K a3 R 00 e O N O oK K K ik ok
’

WHO: jnb ri, WHO ;wait until will has receive data
clr ti
mov a,sbuf ;receive ID number of handset
mov  r0,a ;save A in 10
an] a,#0fh

cjne a,#1h,BACK ;check receive data with ID number

clr sm2 ;clear sm2 for any receive data
mov a0

swap a

orl a,#0f0h ;A Is channel number

push acc

jnb scon.2, NO_INT :if rb8=0 that data is

;again page data

2P E2 eSS R 2 RS RS2 E R A LR R R R 2 22 L L L Lt )
»

; send ACK (%) to base to tell base that

; received data finished and request again paging

RELIT IR LSRR s R LR s RER SRR L 2 Al s Ll
*

setb p0.6
mov scon,#80h ;serial port mode2
mov tmod,#20h ;timer]l mode2 for determine buad rate

mov th1,#0eCh ;buad rate is 300 bps

setb trl ;get timer active for buad rate
mov a %' ;send ACK to base

setb p2.5 ;close MIC

clr ti

mov sbuf.a

jnb ti,$

clr ti ;protect interupt again

pop acc

reti



NO_INT: clr p2.7 ;open ring

clr es ;no interupt serial port
clr p2.5 ;open mute
pop acc

BACK: reti

« 336 39 3 206 200 3 300 30 3k e 3k e 200 o 26 Ak ol e e e 9 e 3 o 30 afe 20 e e g 3k 3 e 20 e e o6 202 e ol 3 e 3 2k o e e e 2 afe i 3 e e 36 S e e 0T 3 3 e e 0 e e 3 K ok e e
'

;scan keyboard and restore in loop-buffer and send serial data(check bit ti)

o 30 2 3¢ 3 3 30 20 e e 200 e e e ke 2 0 3 3 3 20 ok 3 3 2 20000 20 2 00 3 e 8 30300 30 306 30 e 30 0 206 i 300 300 a0 e 200 e 3 3 3¢ 3 I N o0 3 i 0 3 Sl e 0 ke e
v

KSCAN: push acc ;save acc and flag
push psw
mov p0,r5 ;get row scan pattern
;to port 1
mov pl,#0ffh ;set pl as an input port
mov a,pl ;get collum pattern
jnb upflg,D :if upflg=1 wait for keys up
ljmp ~ UPYET X
D: setb ¢ ;set ¢ to 1 and rotate A

;to find a low
mov r3,#08h ;8 rotate will restore A
;to original

mov r7,#00h

LOOK: rrc a ;see if only one zero in
1A (valid)
inc 7 :see position of collumn
jne TEST ;if ¢=0 then see if A=ffh
djnz r3,look ;20 until c=0 or rotate
‘finished
mov ars ;check for a key down

;previous scan



cjne

mov

mov

F: ljmp

ljrap

ljmp

s

ljmp

TEST: cjne
HERE: ¢
djnz

cjne

NEWONE: mov

mov
inc

ljmap

MATCH: push

fnov

cjne

pop

cjne

a

a,newrow,F

newrow,#00h ;if so then not repeated
1ZEr0 Newrow
r4,#00h ;if so then zero r4 and
;scan again
GOBACK ;return to main program
BAD
UNK
UNKN
a,#0ffh,G ;if A not all ones then
;invalid key
:good pattern ;restore A
r3,HERE
4 #00h, MATCH ;14 counts pattern matches
newcol,a ;fist time seen ;see if
;it recurs
newrow,rs
4 :r4 contains detected count
GOBACK
acc ;save A and checks r5 for
:a newrow
ars
a,newrow,H ;if no match then this is
;a new key
acc ;restore A and check for
:a new collumn
a,newcol,l ;if no match then this is

a new key



GOOD:

inc

cjne

mov
mov
setb
setb

nmov

mov
orl
cpl
swap
mov
mov
add

mov

mov

movce

cjne

sjmp

jb

pop

pop

reti

r4 :match:see if 24ms have

;expired

r4,#04h,F ;keep if seen for at least
;3 cycles

newrow,r5 :save new key row and collumn

newcol,a

newflg

upflg ;set up flag for 3 cycles up

r4,#00h ;reset r4 to count key up
;cycles ;

a,rs ;see position of row

a,#0f0h H

a .

a H

dptr #TABLE ;

6,dpl 3

a6 ¥

dpl,a ;define collurin value
Jfrom row

ar?

a,@a+dptr ;get key pressed and
;save in A

a#G'.Z ;G is talk-key

Y

talkflg K ;if talkflg=1 jump over TALK-KEY
:SUBROUTINE

acc

psw



= 200 2 300 200 300 3R 200 20 30 0 2k 20 0 S 3 0 3 33K e a3 0 K e 3 320 e e 0 0 e i i 3 e 33 SR oK 30303 30K R oK K
’

; #HRt TALK-KEY SUBROUTINE #H##

H check talk-key pressed

« 20 30 0 3c 0 3¢ 2 20 e 00 38 3 e 2 200 30 e e S 3033 3k e 20 3R I3 3 S 3 3 2 o0 3 3 S 36 3 K oK e e e S T 3K S i ke R
>

Y: setb
jnb
pop
pop

sjmp

CLOSE_RING:

pop

setb

mov

sjmp

I: pop

pop

L: reti

K: ljmp

TALKKEY:jnb

clr

setb

setb

ljmp

pl.7

;talk-key pressed pl.7=1

p2.7,CLOSE_RING ;if in-call will don't scan channel

ace
psw

TALKKEY

pop acc

psw

p2.7

a,p2

acc

psw

KEY

;out-call

;close ringing (in-call)

;no scan channel

talkflg, TALK _STATUS

talkflg
p0.4
p2.4

START

;close handset
;close TALK-LED

;close TX-PWR

;if it is talk-key off

;it jumps to reset



TALK_STATUS: sectb talkflg :open conversation
cir p04 ;open TALK-LED

clr p24 ;open TX-PWR

« 36 300 0 3 00 36 20 3 06 20203 200 00 6 3030 3300000 300 0 5 90 3230 39000 03 o0 S ol e e o0 e o e o 0 e e 3 2 e e 3 o S e e o e o ok K
s

; scan channel subroutine (this subroutine make from talk-key)
; if isn't talk-key pressed will jump this subroutine

; scan only 1 round (1 KSCAN)

NI I i s s SE E LR R R 22 S22 2 e 2222 R R RSS2 T2 22 L L L 2 ot bttt bt b
’

mov ind,#1
sjmp CH

DEFINE: mov  apl :detect carrier
mov r0,#200 ;set delay
mov r1,#200

mov r2,#200

CHECK: jnb ace.5,WAITED ;if ¢d=0 jump to
‘fregency change

’
;*#t*‘*t**!l*!‘ﬂ*tﬁt*ﬁt*i*l**#**!***t
. send ACK (S) to base to jong base
;****lt****t*******tt!tt********l!t!l
mov scon#88h  ;serial port mode2,set tb8
;get tb8 = jong base
mov tmod,#20h  ;timerl mode2 for determine buad rate

mov thl,#0e0h  ;buad rate is 300 bps

setb trl ;get timer active for buad rate
mov a#'s ;send ACK to base

setb p2.5 ;close MIC

clr ti

mov sbuf,a

jnb ti,$

cir ti



;enwxxnxxreceive ACK(*) and timer 200m seconds ******xxx*
mov  dptr,#-288 ;delay 1m second

acall RELOAD

mov  scon,#0d0Oh ;serial port mode3

mov  tmod,#20h ;timerl mode2

mov  thl,#0eCh ;buad rate = 300 bps

setb trl ;start timerl for define
;buad rate

mov  a,#00h ;initial timer

LOOP: cjne 7 #*X

clr tr0 ;received ACK stop timer0

clr pl.6

reti ;return of timer and kscan
X: jbe ri,RECV ;wait receive data

sjmp LOOP ireceive new data

RECV: push acc

mov a,sbuf
mov r7,a
pop acc
sjmp LOOP
RELOAD: cIr tr0 ;stop timerQ
mov tl0,dpl

mov th0.dph

mov tmod,#01h ;timer0 model
setb trQ ;start timer0Q
ret

TIMER: acall RELOAD
cjne a,#(n-1),N_EQ



clr
cjne

reti

NO_ACK: cIr

pop
pop
pop
pop
jnb

ljmp

inc
clr

reti

WAITED: djnz

CH:

djnz

djnz

mov
mov
movce
push
mov
inc
mov

cjne

pop
clr

tr0 ;stop timerQ

7.4* NO_ACK  ;check receive data = ACK

p2.6 ;open buzzer (user must
:close handset or TX-PWR)

acc

acc

acc

acc

p2.6.S

START

pl.6 ;to use jump CH_PAGE

r0,CHECK idelay
r1,CHECK
r2,CHECK

dptr #LABEL

a,ind

a,@a-+dptr

acc

p2,a ;load data freqency out to p2

ind ;increment pointer

a,ind

a,#0ah, AGAIN :if ind grater than 10d
;scaning finished

acc

p2.6 ;no empty channel
;open buzzer (user must

:close handset or TX-PWR)



jnb p2.6,S ;wait user close handset

pop acc
pop acc
ljmp START

AGAIN: pop acc
ljmp DEFINE

KEY: add a,#10h ;1in '10h is calling number

;A save calling and called number

:*****t&t*¥****#****l******’*******l***#t!‘*t***********************‘**
;write data to buffer 10 number (O+outer+toll calling)
;in -register A

;use -register r0,A

AR AR AR RERE AR RERRERKRERE KRR KRR KT RERERRRRRRRRCRRRE KRR RT R RRRK
’

WRITE: mov 0,index_w

mov @r0,a
inc index_w
mov a,index_w

mov r7,ind

cjne r7,#00h,G1

push acc
mov a3 #00h
cjne a,11h,Y1 ;if 2nd number = 0
;jump to toll call
pop acc
sjmp H1
Gl: push acc
djnz ind. X2
cjne @r0,#0ah,Y1 icheck near or toll

Hi: cjne a,#buf_end+1,WRITE_END ;toll call(9 number)



sjmp
X2: cjne
Yl: pop

cjne
Z1: mov

clr

Z!

@r0,#02h,Z1 ;check inner or outer

acc

a#buf_end-1,WRITE_END ;near call(7 number)

index_w,#buf_start
pl.7 ;set status of key scan

;show key pressed finish

WRITE_END:pop acc

pop

reti

UNK: pop

UNKN: mov

ljmp

BAD: mov

sjmp

UPYET: cjne

inc

cjne

clr

NOTUP: mov

psw
;finish KSCAN interupt

;subroutine goto TAE

acc ;restore new collumn pattern
o A

r4,#00h ireset 14 to reflect a new key

NEWONE ;lgok for maatches on next
;cycles

r4,#00h ;reset match counter

GOBACK

a,#0ffh, NOTUP  ;look for A = FFh

r4 ;r4 now counts 3 cycle of up
time

r4 #18h,GOBACK  ;look for 24d scan(3 cycles)

upflg ;up time done,lock for next

key

r4,#00h ;reset r4



GOBACK: mov aug5

ONEMS:

WAIT:

TAEL:

OVER:

rl
mov
pop
pop
clr
mov
clr
mov
mov
mov
setb
jbe
sjmp
clr

ljmp

nov
mov
mov
mov
mov
mov
mov
mov
mov
mov
nov
mov
mov
mov
mov

mov

a

r5.a

psw
acc
pl.6
dptr.#-288
tr0

t10.dpl
th0,dph
timod,#01h
tr0

tf0,TAE1
WAIT

tr0

KSCAN

a,#00h
b,#00h
psw,#00h
dptr,#00h
p0,#0ffh
pl.#0ffh
p2.#0ffh
p3.#0ffh
ie, #00h
tmod,#00h
tcon,#00h
th0,#00h
t10,#0Ch
th1.#00h
t11.#00h
scon,#00h

:rotate r5 low bit to next

JTow

;restore PSW and A

;to use jump CH_PAGE

;delay 1m second

;stop timerQ

;timer0 model
;start timerQ

;wait until 1ms counts

;stop timer0

;RESET



mov p3.#0ffh ;use spacial function

;of port3
mov ie,#9¢eh ;set ea,es,et0.etl exl
;clear ex0
clr p3.6 ;active RX-PWR
setb p2.7 ;close ringing
setb pl.6 ;to use jump CH_PAGE
setb pl.7 :no key pressed finish
clr talkflg
mov ind1,#2h
mov r5,#0eeh ;initialize r5 for bottom row low
mov r4,#00h :reset r4 for no valid key
clr upflg ;reset key up flag
clr newflg ;reset key new flag
moy pl #0ffh ;get portl is input port
setb itl iex] type falling edge
mov index_w,#10h ;initialization pointer

ov index_r.#10h ;of buffer
¢
LISTENER: mov scon#0fOh  :set mode3,sm2.ren
;clear tb8,ri,rb8,ti
CH_PAGE:jnb  pl.6,TAE :jump CH_PAGE and wait conversation
jb p0.6,RING
mov  a#0f5h ;paging channel,close mute

simp  NORING

RING: mov p2.a ;channel base and ringing
sjmp RING
NORING: mov  p2,a ;entry pli

sjmp CH_PAGE
TAE: jb pl.7.8 ;p1.7 = 1 show only talkkey pressed
;but not key pressed(in-call)
;or pl.7=0 show that key pressed

finish



sjmp READ :pl.7 = 0 show status of key scan

;or out-call

« 203903 S50 300 000 3 30 30 3 3 30 0 3 30 S o IO S 0 a0 e e e o e 3 o o i o 0 o 0 000 0 e o e ol o ke
’

iread data from buffer
;out -register A

use -register rO,A

« 206 32 ¢ 20 396 S 2t 39 20 6 S 30 90 0 296 30 o 20 300 30 30 00 2 e 3 00 3 0 o e S R 30 S B 0 3 0 o a0 a0 o e o e 30 300 o 0 0 0l e ol e o K e e
’

READ: mov rO,index_r
mov a,@r0

sjmp SEND

NEXT: mov  @r0,#00h

push  acc
inc index_r
mov a,index_r

mov rl.#buf_end-1

mov neto,@r!

mov r2.neto

cjne r2,#00h,Q ;if 8th number = 0
;show that near call

cjne a#buf_end-1, READ_2 ;near call

sjmp R
Q: cjne a#buf_end+1 , READ_2 ;toll call
R: mov index_r.#buf_start

ljmp  DELAY

READ_2: pop acc
sjmp READ



clr tri ;ACK received,stop timer
simp  SIMI ;jump to simulate for

;conversation

X1: jbe ri,RECV1 ;wait receive data

sjmp LOOP! ;receive new data

RECV1: push acc
mov  a,sbuf
mov 1l.a
pop acc

sjmp  LOOP!

CON: ljmp E

LOADI: cIr trl :stop timerl

mov ti1,dp!

mov thl,dph

mov tmod,#01h ;stimerl model
setb trl ;start timerl

)
ret

TIME: acall LOADI1
cjne a,#00h,R _1 ;protect jumping before
:mov a,#00 at main program
cjne a,#(n-1).N_EQI1
cjne r7#@' NO_ACKI1

SIM1: sjmp SIM1

NO_ACKlwxlr  trl ;stop timerl
clr p2.6 ;open buzzer (user must
;close handset or TX-PWR)

pop acc

pop acc



S A A e NN A T N N R N e e ek R K.
. ’

; send subscriber number to serial port ;

REREEREEREERE R ERERKRE R RFRRRRR KRR KK
’ '

SEND: mov scon,#0cOh ;serial port mode3
mov tmod,#20h ;timer! mode2 for

;define buad rate

mov  thl,#0e0Oh ;buad rate = 300 bps '
setb trl ;start timer
TRANS: setb p2.5 ;close MIC
clr ti
mov sbuf,a ;send sta.l;t
jnb ti.3 ;wait for sending finished
clr ti
sjmp NEXT ;jurnp to next data

o 206 200 30 300 200 3K 30 00 200300 T 200 00300 3R 3 SR o000 00 0 e 300 300 o 3 e e 0 0K e 3 Sk K ROR K R
’

DELAY. o 36 20 36 30 306 300 26 200 3 S0 300 e 3 3o 302 S K e 0 S e ol S 3K e 0 S S 34 3 3K 2 e K KN K 0 K Kk
- *

‘
B

; receive ACK (@) from base that base received ID

; and connecting complete and timer 2 seconds

o e 3 240 30 30030 303 3K O o 0 200 3 300 200 20 30000 0 300 0 e 3 e a0 o o0 o e S e e 3 0 3 S e 3 oK K S o e K e e
1

mov  dptr, #2973 ;delay 10m second

acall LOADI1

mov  scon,#0dOh iserial port mode3

mov tmod,#20h stimerl mode2

mov  thl,#0e0h ;buad rate = 300 bps

setb rl :start timerl for define
;buad rate

mov  a,#00 ;initial timer

LOOP1: cjne 7 #@' X1



jnb p2.6,8
R_1: reti ;interupt return of timer0
N_EQl: inc a

reti

o 306 3¢ 3 0 3 3¢ e 306 3¢ 30 206 3 I 20 2 00 3 00 2 30 2 0 S A Sl i 300 o 0 S o ol e o S e o R 30008 3 200 SR e 0K e T e ok o o e o
’

LABEL: db 0c4h,0c6h,0c3h,0c7h ;open mute and
db 0c2h,0c8h,0c1h,0c9h,0c0h  ;tx-pwr
org 0300h

TABLE: org 0310h

db 00,01h,02h,03h.'A",'B’

org 0320h

db 00,04h,05h,06h,'C’,'D’

org 0340h

db 00,07h,08h,09h,'E",)F
i

org 0380h

db 00,0ch,0ah,0bh,'G''H’

E: end
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TUSWNTUAILANNATYINNTY budIu PABX

START

ORG  0000H

LIMP INITIAL

ORG 0003H ; CALLING FROM TOT
LIMP TELIN

ORG 0013H ; INTERRUPT BY DTMF
LIMP INDTMF

; DEFINE VALUE=
STATUS_BS! EQU 7CH
STATUS_BS2 EQU 76H

STATUS_BS3 EQU 70H
STATUS_BS4 EQU 6AH
STATUS_BSS EQU 64H
STATUS_OUTTEL! EQU SEH
STATUS_OUTTEL2 EQU 58H

BS1_SPUSH EQU 7AH
BS2_SPUSH EQU 74H
BS3_SPUSH EQU 6EH
BS4_SPUSH EQU 68H
BSS_SPUSH EQU 62H
OUTTEL1_SPUSH EQU 5CH
OUTTEL2_SPUSH EQU 56H

OUTTEL! EQU 61H
OUTTEL2 EQU 5BH
BSS1 EQU 7FH
BSS2 EQU 79H
BSS3 EQU 73H
BSS4 EQU 6DH
BSSS EQU 67H
INTTIAL
INITIAL: SETB  ITO S )
SETB ITI

SETB EA ; INTERRUPT ENABLE
SETB EX0 ; INTO ENABLE
SETB EX! ;INT1 ENABLE



DOAGAIN:

SETB ITO
SETB ITI
SETB EA  : INTERRUPT ENABLE
SETB EX0 ; INTO ENABLE
SETB EX1 ;INTI ENABLE
CLR RSO ; SELECT BLANK 0
CLR RSl
MOV RO#51H
MOV A #00H
MOV  R1#7FH

MOV @RIL.A

MOVX @R1.A
DEC Rl
DINZ RO,DOAGAIN
MOV A #86H
MOV  RO#7FH : KEEP VALUE 86H AT ADD.FF7F
MOVX ~ @R0,A p
MOV  @RO#79H : KEEP VALUE 86H AT ADD.FF79
MOVX @RO,A
MOV RO#73H ; KEEP VALUE 86H AT ADD.FF73
MOVX @RO0.A
MOV  RO#6DH : KEEP VALUE 86H AT ADD.FF6D
MOVX @RO.A
MOV  RO#67H : KEEP VALUE 86H AT ADD.FF67
MOVX @RO.A
MOV  RO#61H ; KEEP VALUE 86H AT ADD.FF61



MOVX @RO.A

MOV  A#85H
MOV  RO#SBH. ; KEEP VALUE 85H AT ADD.FF5B

MOVX @ROA

MOV  A#0lH
MOV  ROM#TEH ; KEEP VALUE 01H AT ADD.FF7E

MOVX @ROA

MOV RO#66H : KEEP VALUE 01H AT ADD.FF66

MOVX @ROA

MOV  A#02H
MOV  RO#78H ; KEEP VALUE 02H AT ADD.FF78

MOVX @RO,A

MOV  RO#72H ; KEEP VALUE 02H AT ADD.FF72

MOVX @R0,A

MOV  A,#11110000B
MOV RO#7DH ; KEEP VALUE 11110000 AT ADD.FF7D

MOVX  @RO,A

MOV  RO#77H ; KEEP VALUE 11110000 AT ADD.FF77

MOVX @RO0A

MOV  RO.#6BH ; KEEP VALUE 11110000 AT ADD.FF6B

MOVX @ROA

MOV RO, #59H ; KEEP VALUE 11110000 AT ADD.FF59

MOVX @ROA

MOV  A#00001111



MOV
MOVX

MOV
MOVX

MOV
MOVX

MOV
MOV
MOVX

MOV
MOVX

MOV
MOV
MOVX

MOV
MOVX

MOV
MOV
MOVX

MOV
MOV
MOVX

MOV
MOV
MOVX

RO#71H
@RO,A

RO,#65H
@RO0,A

RO, #5FH
@ROA

A#31H
RO#7CH
@RO0,A

RO.#64H
@ROA

A#32H
RO#76H
@RO,A

RO,#70H
@RO,A

A#33H
RO,#58H
@ROA

A #10000000B
DPTR #8603H
@DPTR.A

A#10001000B
DPTR ,#8503H
@DPTR,A

; KEEP VALUE 00001111 AT ADD.FF71

; KEEP VALUE 00001111 AT ADD.FF65

; KEEP VALUE 00001111 AT ADD.FF5F

; KEEP VALUE 31H AT ADD.FF7C

; KEEP VALUE 31H AT ADD.FF64

; KEEP VALUE 32H AT ADD.FF76

/

; KEEP VALUE 32H AT ADD.FF70

; KEEP VALUE 33H AT ADD.FF58

; 86XX EVERY PORT IS O/P PORT

; 85XX PORT A,B,HC IS O/P PORT
; LC IS I/P PORT



MOV A #10001000B
MOV  DPTR#8600H
MOVX @DPTRA

MOV  DPTR,#8601H
MOVX @DPTR.A

MOV  DPTR,#8602H
MOVX @DPTR,A

MOV  DPTR,#8500H
MOVX @DPTRA

MOV  DPTR,#8501H
MOV A#11111111B
MOVX @DPTR.A

MOV DPTR #3502H
MOV = A#00H ¢

MOVX @DPTR,A

MOV A#10001000B

MOV  30HA
MOV  31HA
MOV  32HA
MOV  33HA

;***********************‘*******#*******t******‘**t!********#t!*t*#***t*

MAIN
:***l*********“‘******************t**#*t*t*****#l**’#****‘t**t*‘*******
MAIN: MOV  DPTR.#8501 ; CK_BS1

MOV  A#11111110B



MOVX @DPTR,A

MOV  A#0FFH

MOV PLA

MOV  B.P1

MOV  RO#STATUS_BS1

MOV  A@RO

JNB ACC.7,0LDBS1_0

LIMP OLDBS1_1
OLDBS1_1: MOV AB

JNB  ACC.O,NEWBSI1_0

LIMP NEWBS1_I
NEWBS1_1: LCALL FINDBS
JB OD1H,KIil

LCALL SEND_IDPAGE

KI1i: LIMP CK_BS2
NEWBS1_0: LCALL BASECALL
LIMP CK_BS2

OLDBS1_0: MOV AB
JNB  ACC.0,NEWB1_0
LIMP NEWBI_1
NEWBI1_0: LIMP CK_BS2
NEWB1_1: LCALL CLEAR1
LIMP CK_BS2
CLEARI: CLR OD5SH
LIMP CLEAR
CLEAR2: SETB ODSH

LIMP CLEAR

: 1 to 1 = find base who want to use and check base2

: send no.called to base for paging

;1 tO 0 = calling occur

: 0 to 1 check base2

0 to 0 = speaking continue, check base 2

; 0 to 1 = stop calling or calling



et CLEAR RECORD VALUE & SPEECHPATH

CLEAR: MOV  A@RO . RO POINT STATUS BASE
JB  ACC.IBS_CALLED  ;bitl = 1 this is base-called
LIMP BS_CALLING ; bitl = O this is base-calling

;****t*******#**t*****STOP BY BASE_CALLED*****#***********

BS_CALLED: SETB ACC.7 . SET bit7, bitl =vacant base
CLR ACC.1
MOV  @ROA
DEC RO ; RO POINT BS_SPATH

MOV  A@RO

CK_PATHI1: JNB  ACC.0,CK_PATH2
CLR 78H

LIMP CANCELPATH

CK_PATH2: JNB  ACC.1,CK_PATH3 -
CLR 79H
LJMP CANCELPATH

CK_PATH3: JNB  ACC.2,CK_PATH4
CLR 7AH
LIMP CANCELPATH

CK_PATH4: JNB  ACC.3,CK_PATHS
CLR *~ 7BH
LYMP CANCELPATH

CK_PATHS: INB  ACC.4,CK_PATH6
CLR 7CH
LIMP CANCELPATH



CK_PATHé: JNB  ACC.5,CK_PATH7
CLR 7DH
LIMP CANCELPATH

CK_PATHT7: JNB  ACC.6,CK_PATHS
CLR 7EH
LIMP CANCELPATH

CK_PATHS: JNB  ACC.7,NO_PATH
CLR 78H
LIMP CANCELPATH

NO_PATH: LIMP CANCELPATH

CANCELPATH: MOV A #00H
MOV @ROA ; clear spath_base-called
INC RO ; RO point at status_base-called
'

MOVX A,@RO
MOV  40H,RO

MOV ROA
MOV A@RO
MOV BA
MOV  ROA40H
INC RO

MOVX A.@RO
ANL AB
JB ODS5SH,CL2

SETB ACC.3 . INH =1

LIMP CLI '
cL2: SETB ACC.7 (INH =1
CL1: MOV BA

DEC RO



MOV  A@RO

MOV  40H,RO
MOV  ROA
MOV AB
MOV  @ROA

MOV  RO,40H
INC RO

INC RO

MOVX A@RO
MOV  DPLA
INC RO

MOVX A.@RO
MOV  DPHA
MOV  AB
MOVX @DPTR,A

; CLEAR BASE-CALLING OF THIS BASE-CALLED

DEC RO

DEC RO 4

DEC RO : RO POINT STATUS BASE-CALLED
PAREL: MOV  ARO

CINE A, 7DH,PARE2  ; IF NO.BS-CALLED IN CALLING TABLE!
LIMP LEUKI1 ; = RO ==> BASEL! IS BASE-CALLING

PARE2: MOV  ARO
CINE A, 77H,PARE3  ; IF NO.BS-CALLED IN CALLING TABLE2
LIMP LEUK2 ; = RO ==> BASE2 IS BASE-CALLING

PARE3: MOV  ARO -
CINE A,71H,PARE4 ;IF NO.BS-CALLED IN CALLING TABLE3
LIMP LEUK3 ; = RO ==> BASE3 IS BASE-CALLING



PARE4: MOV  ARO
CINE A6BH,PARES ;IF NO.BS-CALLED IN CALLING TABLE4

LIMP LEUK4 . = RO ==> BASE4 IS BASE-CALLING

PARES5: MOV ARO"’
CINE A.65H,PAREOUTI ; IF NO.BS-CALLED IN CALLING TABLES

LIMP LEUKS . = RO ==> BASES IS BASE-CALLING

PAREOUT!: MOV  ARO
CINE A.5FH,PAREOUT2 ; IF NO.BS-CALLED IN OUTTELL TABLE

LIMP LEUKOUTI1 . = RO ==> OUTTELL1 IS BASE-CALLING

PAREOUT2: MOV  ARO
CINE A,59H,NOBSCALLING ; IF NO.BS-CALLED IN OUTTEL2 TABLE

LIMP LEUKOUT2 . = R0 ==> OUTTEL?2 IS BASE-CALLING

NOBSCALLING: RET

LEUK1: MOV  DPTR,#8501H
MOV  A#11111110B

MOVX @DPTR.A

TELLBS_UNLK: MOV  SCON#30H . SEND '+ TELL BASE UNLOCK BASE

MOV  TMOD,#20H
MOV  THI1,#0EOH

SETB TRI
CLR T
MOV  A#+

MOV  SBUFA
JNB TLS
CLR TI

exxexxeaxx] OOP FOR READ STATUS FROM PORT*****xxxxx



RD_AGAIN: MOV  P1#0FFH ; WAIT FOR STATUS = 1111
MOV APl
MOV BA
MOV  A#00001111B
ANL AB
CINE A#00001111B,RD_AGAIN
LIMP FREE_BASE

FREE_BASE: RET

LEUKZ2: MOV  DPTR,#8501H
MOV  A#11111101B
MOVX @DPTRA
LIMP TELLBS_UNLK

LEUK3: MOV  DPTR,#8501H
MOV  A#11111011B
MOVX @DPTR,A
LIMP TELLBS_UNLK

LEUK4: MOV = DPTR,#8501H
MOV  A#11110111B
MOVX @DPTR,A
LIMP TELLBS_UNLK

LEUKS: MOV  DPTR,#8501H
MOV  A#11101111B
MOVX @DPTRA
LIMP TELLBS_UNLK

LEUKOUTI1: SETB TO

LEUKOUT?2: SETB Ti




;***********t**t****tt**s’rop BY BASE_CALLING**********#l***

BS_CALLING: SETB ACC7

CK_PAT1:

CK_PAT2:

CK_PAT3:

INC RI

MOV  A#O0H
MOV  @R1,A
INC RI1

MOV  @R1,A
INC RI

MOV  @Rl1.A
DEC Rl

DEC RI

DEC RI1

DEC Rl

DEC Rl
MOV  A@RI1
CLR  ACC.0
CLR ACC.1
MOV ~ @Rl.A /
INC RI

MOV  A@RI1

JNB  ACC.0,CK_PAT2
CLR  78H
LIMP CANCELPAT

JNB  ACC.1,CK-PAT3
CLR 79H
LIMP CANCELPAT

JNB  ACC.2,CK_PAT4
CLR 7AH
LIMP CANCELPAT



CK_PAT4: INB  ACC.3,CK_PATS
CLR 7BH
LIMP CANCELPAT

CK_PATS: JNB  ACC4,CK_PAT6
CLR 7CH
LIMP CANCELPAT

CK_PAT6: INB  ACC.5,CK_PAT7
CLR 7DH
LIMP CANCELPAT

CK_PATT: JNB  ACC.6,CK_PATS
CLR  7EH
LIMP CANCELPAT
CK_PATS: JNB  ACC.7,NO_PAT
CLR  78H
LIMP  CANCELPAT ,

NO_PAT: LIMP  CANCELPAT

CANCELPAT: MOV  A#OOH

MOV  @RLA ; clear spath_base-called
INC R1 ; RO point at status_base-called
MOVX A,@R1

MOV  40H,R1

MOV  RlA

MOV  A@RI

MOV BA

MOV  RI1,40H
INC R1
MOVX A,@RI



CLL2:
CLL1:

ANL AB
JB OD5H,CLL2

SETB ACC.3

LIMP CLL1
SETB ACC7 °
MOV BA

DEC Rl

MOV  A,@R1

MOV  40HRI

MOV R1LA

MOV  AB

MOV @R1A

MOV  R1,40H

INC Rl

INC RI
MOVX A.@R1
MOV  DPLA
INC RI

MOV A @RI
MOV  DPHA

MOVX @DPTR,A

: CLEAR BASE-CALLED OF THIS BASE-CALLING

PAEIL:

PAE2:

DEC RI1

DEC RI ;i R1 POINT BS-CALLED IN TABLE
MOV  A@RI1

MOV  ROA

CINE AM#ICH,PAE2 ; IF NO.BS-CALLED IN CALLING TABLEI
LIMP YOKLEUKI ; = RO ==> BASEI IS BASE-CALLING

CINE A#76H,PAE3 ; IF Né.BS-CALLED IN CALLING TABLE2
LIMP YOKLEUK2 ; = RO ==> BASE2 IS BASE-CALLING



PAE3:

PAEA4:

PAES:

PAEOUTI:

PAEOUT2:
TABLE

CINE A #70H,PAE4 ; IF NO.BS-CALLED IN CALLING TABLE3
LIMP YOKLEUK3 ; = RO ==> BASE3 IS BASE-CALLING

CINE A #6AH,PAES ; IF NO.BS-CALLED IN CALLING TABLE4
LIMP YOKLEUK4 ; = RO ==> BASE4 IS BASE-CALLING

CINE A #64H PAEOUT1 ; IF NO.BS-CALLED IN CALLING TABLES
LIMP YOKLEUKS ; = RO ==> BASES5 IS BASE-CALLING

CINE A#5SEH,PAEOUT2 ; IF NO.BS-CALLED IN OUTTEL1 TABLE
LJMP  YLEUKOUTI ; = RO ==> OUTTEL! IS BASE-CALLING

CINE A #5BH,NOBS_CALLING ; IF NO.BS-CALLED IN OUTTEL2

LIMP YLEUKOUT2 ; = RO ==> OUTTEL2 IS BASE-CALLING

NOBS_CALLING: RET

YOKLEUKI: LIMP LEUK1

YOKLEUKZ2: LIMP  LEUK2

YOKLEUK3: LIMP LEUK3

YOKLEUK4: LIMP LEUK4

YOKLEUKS: LIMP LEUKS

YLEUKOUTI: LIMP LEUKOUTI

YLEUKOUT2: LIMP LEUKOUT2

CK_BS2:

MOV  DPTR#8501H ° ;check base 2
MOV  A#11111101B
MOVX @DPTR,A
MOV A #0FFH
MOV  PLA

MOV  B.PI



MOV  ROM#STATUS_BS2
MOV  A@RO

JNB  ACC.7,0LDBS2_0
LIMP OLDBS2_1

OLDBS2_1: MOV AB
JNB ACC.ONEWBS2_0
LIMP NEWBS2_1

NEWBS2_1: LCALL FINDBS ;1to 1 = find base who want to use and check base2
IB’ OD1H.KI2
LCALL SEND_IDPAGE ; send no.called to base for paging

KI2: LIMP CK_BS3

NEWBS2_0: LCALL BASECALL : 1 tO 0 = calling occur
LJMP CK_BS3

OLDBS2_0: MOV AB
JNB  ACC.0,NEWB2_0
LIMP NEWB2_1

NEWB2_0: LIMP CK_BS3 : 0 to 0 = speaking continue, check base 2

NEWB2_1: LCALL CLEARI ; 0 to 1 = stop calling or calling
LJMP CK_BS3

CK_BS3: MOV  DPTR,#8501H . check base 3
MOV  A#11111011B
MOVX @DPTR.A
MOV  A#OFFH
MOV  PLA
MOV  B,P1
MOV  RO#STATUS_BS3



MOV  A@RO
JNB ACC.7,0LDBS3_0
LIMP OLDBS3_1

OLDBS3_1: MOV AB
JNB  ACC.0,NEWBS3_0
LIMP NEWBS3_1

NEWBS3_1: LCALL FINDBS ;1 to 1 = find base who want to use and check base2

JB O0D1H,KI3

LCALL SEND_IDPAGE ; send no.called to base for paging
KI3: LIMP CK_BS4
NEWBS3_0: LCALL BASECALL ; 1 tO 0 = calling occur

LIMP CK_BS4

OLDBS3_0: MOV AB
JNB ACC.0,NEWB3_0

LIMP  NEWB3_1
7
NEWB3_0: LIMP CK_BS4 ;0 to 0 = speaking continue, check base 2
NEWB3_1: LCALL CLEAR2 ;0to | = stop calling or calling

LIMP CK_BS4

CK_BS4: MOV DPTR,#8501H ; check base 4
MOV A#11110111B
MOVX @DPTR,A
MOV  A#0FFH
MOV P1,A
MOV  B,P1
MOV  RO#STATUS_BS4

MOV  A@RO



JNB  ACC.7,0LDBS4_0
LIMP OLDBS4_1

OLDBS4_1: MOV AB
JNB  ACC.0NEWBS4_0
LIMP NEWBS4_1

NEWBS4_1: LCALL FINDBS ; 1 to 1 = find base who want to use and check base2

JB ODIHKI4

LCALL SEND_IDPAGE ; send no.called to base for paging
KI14: LIMP CK_BS5
NEWBS4_0: LCALL BASECALL ; 1 tO 0 = calling occur

LIMP CK_BSS

OLDBS4_0: MOV AB
JNB  ACC.0,NEWB4_0
LIMP NEWB4_1

NEWB4_0: LIMP CK_BS5 ; 0 to 0 = speaking continue, check base 2
NEWB4_1: LCALL CLEAR1 ; 0 to 1 = stop calling or calling

LIMP CK_BS5
CK_BSS5: MOV  DPTR,#8501H ; check base 5

MOV  A#11101111B
MOVX @DPTR,A

MOV A #0FFH y
MOV  PLA
MOV  B.PI

MOV  RO#STATUS_BSS
MOV A @RO
JNB  ACC.7,0LDBS5_0



LIMP OLDBS5_1

OLDBS5_1: MOV AB
JNB  ACC.0,NEWBS5_0
LIMP NEWBSS5_I1

NEWBS5_1: LCALL FINDBS : 1 to 1 = find base who want to use and check base2

B OD1H KI5

LCALL SEND_IDPAGE ; send no.called to base for paging
KIS: LIMP MAIN
NEWBS5_0: LCALL BASECALL ; 11O 0 = calling occur
LIMP MAIN

OLDBS5_0: MOV AB
JNB  ACC.ONEWBS5_0
LIMP NEWB5_1

NEWBS5_0: LIMP  MAIN ; 0 to 0 = speaking continue, check base 2
NEWBS5_1: LCALL CLEAR ; 0 to 1 = stop calling or calling
LIMP MAIN
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BASECALL: LIMP OPERATE

OPERATE: JNB  ACC.3,BSREADYSEND ;RECIVE STATUS 0110
MOV  A@RO ;RO POINT BS_STSTUS ==> CALLING
JB ACC4,CC
SETB ACC4 : BIT4 = 1 ==> TELL THIS BASE IS LOCKED

MOV  @ROA



INC RO

INC RO

MOV  AR2

MOV  @ROA ; RECORD NO.CALLING IN BS-CALLING TABLE
DEC RO

DEC RO

DEC RO : RO POINT STATUS BASE-CALLING

JNB  SCON.2,LINEOUT ; CALL FOR OUT LINE
LIMP  LINEIN ; CALL FOR INSIDE

CALL FOR OUT LINE

LINEOUT: MOV  R1#STATUS_OUTTELI1
MOV  A@RI1
JNB ACC.7,KUl
LIMP LOOKOUT?2

KUI: LIMP LOCKOUTI

LOOKOUT2: MOV  R1#STATUS_OUTTEL2

MOV  A@R1

JNB  ACC.7.KU2

LIMP SEND_SHARP

KuU2: LIMP LOCKOUT2

SEND_SHARP: MOV  SCON,#80H : SEND '#TELL BASE, LINE OUT NOT BUSY

MOV  TMOD.#20H
MOV  THI #0EOH
SETB TRI

CLR TI

MOV  A#¥



MOV  SBUFA
JNB TL$
CLR TI

;sxxexxxx23] OOP FOR READ STATUS FROM PORT*****xxxxx

READAGAIN: MOV  P1#0FFH ; WAIT FOR STATUS = 1111
MOV  AP!
MOV BA

MOV  A#00001111B

ANL AB

CINE A,#00001111B,READAGAIN
LIMP FREEBASE

FREEBASE: MOV A@RO ; RO POINT STATUS BASE-CALLING
SETB  ACC.7 ; SET BIT7 = 1 ==> VACANT BASE
MOV ~ @RO.A
INC RO
INC RO
INC RO : RO POINT BS-CALLING
MOV A#00H : CLEAR RECORD
MOV @RO.A
DEC RO
DEC RO
DEC RO
DEC RO
DEC RO ; RO POINT BS-SPUSH
MOV  @RO,A ; CLEAR RECORD
INC RO
INC RO : RO POINT STATUS BASE-CALLING
RET

LOCKOUTI: MOV  RI#STATUS_OUTTELL!
TU: MOV A@RI



SETB ACC.7 ; SET BIT7 = | ==> OUTTEL BUSY
SETB ACC.] : SET BIT1 = 1 ==> OUTTEL = CALLED
MOV  @R1,A

MOV ARl

MOV  41H,RO

MOV  42HRI
MOV  RI141H ; R1 POINT STATUS BASE-CALLING
MOV  RO42H ; RO POINT STATUS BASE-CALLED

LCALL FIND_SPATH
MOV  RO41H ; RO POINT STATUS BASE-CALLING
MOV  R1.42H ; R1 POINT STATUS BASE-CALLED

cexxxxanaxaTELL BASE TO SEND DTME*###sxxsssns
MOV  SCON.#80H : SEND "7TELL BASE, SEND DTMF

MOV  TMOD,#20H

MOV  THI1#0EOH

SETB  TRI
CLR TI
MOV A#7 /

MOV  SBUFA

JNB TLS
CLR TI
RET

LOCKOUT2: MOV  RI#STATUS_OUTTEL2
LIMP TU

CALL FOR INSIDE

LINEIN: MOV  A@RO
SETB ACC.6 ; SET BIT6 = 1 ==> VACANT BASE
MOV  @ROA



;******#********’rELL BASE SEND NO. CALLED****'*'**********

MOV  SCON #80H
MOV  TMOD #20H
MOV  THI1#0EOH
SETB TRI

CLR TI

MOV A#7

MOV  SBUF.A
JNB TL$

CLR TI

; SEND "7TELL BASE, SEND NO.CALLED

;ll#*******‘******QF*RECEIVE NO.CALLED*********************

WAIT2:

RECV2:

MOV  SCON.,#90H
MOV  TMOD,#20H
MOV  TH1 #0EOH
SETB TRI
CLR RI
JNC  RECV2
SIMP WAIT2
MOV  A,SBUF
CLR RI
MOV  R3A
INC RO
INC RO
MOV  AR3
MOV  @RO.A
DEC RO
DEC RO

RET

: KEEP NO.CALLED IN R3

; RO POINT BS-CALLED

: RECORD NO.CALLED IN BASE-CALLING TABLE

: RO POINT STATUS BASE-CALLING



find which base want a vacant base to use

FINDBS: MOV  RI#STATUS_BSI . STATUS_BS1=7CH
MOV  A@R1
JB  ACC.6JONGBASE

MOV  RI1#STATUS_BS2 ; STATUS_BS2=76H
MOV  A@RI1
JB ACC.6,JONGBASE

MOV  RI4STATUS_BS3 . STATUS_BS3=70H
MOV  A@RI1
JB  ACC.6JONGBASE

MOV  RI1#STATUS_BS4 : STATUS_BS4=6AH
MOV  A@R1
JB ACC.6,JONGBASE

MOV  R1#STATUS_BSS 3 STATUS_BS5=64H
MOV A@RI
JB ACC.6, JONGBASE

MOV i{l.#STATUS_OUTTELl + STATUS_OUTTEL1=5EH
MOV  A.@R1

JB ACC.6,JONGBASE

MOV  RI#STATUS_OUTTEL2 ; STATUS_OUTTEL2=58H
MOV  A@RI

JB ACC.6,JONGBASE

SETB ODIH

RET

; RO keep status base- called



; R1 keep status base- calling

JONGBASE:

MOV
MOV
SETB
CLR
MOV
MOV
JNB
CLR

MOV

SCON,#80H ; SEND "'"TELL BASE, LOCKED BY PABX

TMOD #20H

THI1,#0EOH

TR1
T1

AR

SBUF,A

TLS
TI

#*¥¥EX%32XLOOP FOR READ STATUS FROM PORT**** %4

RDAGAIN:

CONT:

MOV  P1#0FFH ; WAIT FOR STATUS = 1110

MOV APl
MOV  BA
MOV  A#00001111B
ANL AB
CINE A.#00001110B,RDAGAIN ,
LIMP CONT

MOV  A@RO ; RO POINT STATUS BASE-CALLED
CLR ACC.7 ; CLEAR BIT7 = 0 ==> BUSY BASE
SETB ACC.1 ; SET BIT1 = 1 ==> BASE = CALLED
MOV  @R0OA
INC RI
MOV  ARO
MOV~ @RI,A ; RECORD NO.BS-CALLED IN BASE-CALLING TABLE
DEC R1 ; R1 POINT STATUS BASE-CALLING



find Speech-

MOV  A2FH
ACC.O,SPATHI
ACC.1,SPATH2
ACC.2,SPATH3
ACC.3,SPATH4
ACC.4,SPATHS
ACC.5,SPATH6
ACC.6,SPATH7
ACC.7,SPATH8

LIMP  SPEECH]I

LIMP  SPEECH2

LIMP  SPEECH3

LIMP  SPEECH4

LIMP  SPEECHS5

LIJMP  SPEECH6

LIMP  SPEECH7

path
FIND_SPATH:
IJNB
IJNB
JNB
IJNB
JNB
JNB
JNB
JNB
RET
SPATHI:
SPATH2:
SPATH3:
SPATH4:
SPATHS:
SPATHG:
SPATH7:
SPATHS:

LIMP  SPEECHS8

; R1 point add. status base-calling

; RO point add. status base-called

; keep STATUS_PATH at add 2FH

rrrrrrr

SPEECH1:

SETB  78H
MOVX A@R!
MOV  40HRI
MOV  RILA
MOV  A@RI
MOV BA

MOV

R1,40H



CHECK11:

CHECK?21:

CHECK31:

CHECK41:

CHECKS1:

INC Rl ; R1 point add. base_called in base-callin table

CINE RI#7DH.CHECK2!
LIMP SET_BASEl1_5

CINE RI1.#77H,CHECK31
LIMP SET_BASE11_5

CINE R14#71H.CHECK41
LIMP SET_BASE11_S

CINE R1.#6BH.CHECKS1
LIMP SET_BASEI1_5

CINE RI#65H,CHECKOUTI11
LIMP SET_BASEI1_5

CHECKOUTI11: CINE R1,#5FH,CHECKOUT21

LIMP SET_BASEIl1_S

CHECKOUT21: =~ CINE RL1,#59H,ERR]

ERRI1:

LIMP SET_BASEII_S
RET

SET_BASEI1_5: MOVX A@RI

NEXTI:

ANL AB f
MOV B,A
LIMP NEXTI
DEC RI
MOV  A@RI1
MOV  40H,R1
MOV  RlLA
MOV AB
MOV  @Rl,A

MOV  RI1.40H

INC RI
INC RI!
MOVX A.@RI

MOV  DPLA



MOV  BA

LIMP NEX1
NEX1: MOVX A,@RO

ANL AB

SETB ACC3

MOV BA

DEC RO

MOV  A@RO

MOV  40H,RO

MOV  ROA
MOV AB
MOV  @RO0,A
MOV  RO40H
INC RO

INC RO

MOVX A@RO
MOV  DPLA
INC RO

MOVX A@RO
MOV  DPHA
MOV AB
MOVX @DPTR,A

;record in BS_SPATH

DEC RI
DEC Rl
DEC Rl
DEC RI

MOV  A,#00000001B

MOV  @R1.A : record in SPATH of base calling
INC R} ; R1 POINT STATUS BASE-CALLING
DEC RO

DEC RO



INC RI

MOVX A@RI
MOV  DPHA
MOV AB

MOVX @DPTR:A

; conect path to base_called

MOVX A@RO ; RO point add. status base-called
MOV  40H,RO

MOV  ROA

MOV  A@RO

MOV  B.A

MOV  RO0.40H

INC RO

CHECI11: CINE RO,#7DH,CHEC21
LIMP SET_BAS1_5

CHEC21: CINE RO.#77H,CHEC31
LIMP  SET_BAS1_5 /

CHEC31: CINE  RO#71H,CHEC41
LIMP SET_BAS1_5

CHEC41: CINE RO.#6BH,CHECS1
LIMP SET_BAS1_5

CHECS1: CINE RO#65H,CHECOUT11
LIMP SET_BASI1_S

CHECOUTII: CINE RO#5FH,CHECOUT21

LIMP SET_BAS1_5

CHECOUT21: CINE RO#59H.ERRI1

ERRI11:

LIMP SET_BASI_S
RET

SET_BAS1_5: MOVX A.@R0O

ANL AB



DEC RO
DEC RO
MOV A,#00000001B

MOV  @R0,A ; record in SPATH of base called
INC RO ; RO POINT STATUS BASE-CALLED
RET

B S SR nn s s
SPEECH2: SETB 79H
MOVX A,@R1

MOV  40H.R1
MOV  RI1.A
MOV  A@R1
MOV BA

MOV  R1,40H
INC Rt

CHECK12: CINE R1#7DH,CHECK22
LIMP  SET2_BASE124

CHECK22:  CINE RI1#77H,CHECK32
LIMP = SET2_BASE124 p

CHECK32: ~ CINE  RI1#71H,CHECK42
LIMP  SET2_BASE35

CHECK42:  CINE RI1#6BH,CHECK52
LIMP  SET2_BASEI24

CHECK52: CINE RI#65H,CHECKOUTI2
LIMP SET2_BASE35

CHECKOUT12: CINE RI#5FH,CHECKOUT22
LIMP SET2_BASE35

CHECKOUT22: CINE RI#59H,ERR2
LIMP SET2_BASEI24

ERR2: RET

SET2_BASE124: MOVX A,@RI
ANL AB



SETB ACC.0
MOV BA
LIMP NEXT2

SET2_BASE35: MOVX A,@Rl1

ANL AB
SETB ACC4
MOV BA
LIMP NEXT2
NEXT2: DEC Rl
MOV  A@RI
MOV  40H,R1
MOV RLA
MOV AB
MOV  @R1.A

MOV  R1,40H

INC Rl

INC RI
MOVX A@RI1
MOV  DPLA
INC RI1
MOVX A @RI
MOV  DPH,A
MOV AB

MOVX @DPTR,A

; conect path to base_called

MOVX A@RO
MOV  40H,RO
MOV  ROA
MOV  A@R0O
MOV BA



MOV  R0,40H
INC RO

CHEC12: CINE RO#7DH,CHEC22
LIMP SET2_BASI24
CHEC22: CGINE  RO,#77H,CHEC32
LIMP SET2_BAS124
CHEC32: CINE RO#71H,CHEC42
LIMP SET2_BAS35
CHEC42; CINE RO,#6BH,CHECS52
LIMP SET2_BAS124
CHECS52: CINE  RO,#65H,CHECOUTI12
LIMP  SET2_BAS35
CHECOUTI12: CINE = RO#5FH,CHECOUT22
LIMP  SET2_BAS35
CHECOUT22: CINE  RO,#59H,ERR22
LIMP SET2_BASi124

ERR22: RET
SET2_BAS124: MOVX A,@RO /
ANL AB
SETB ACC.0
MOV  BA
LIMP NEX2

SET2_BAS35: MOVX A @RO
ANL AB
SETB ACC4
MOV B.A
LIMP NEX2

NEX2: DEC RO
MOV  A@RO0
MOV  40H.RO



MOV  ROA
MOV AB
MOV  @ROA
MOV  RO040H
INC RO

INC RO
MOVX A.@RO
MOV  DPLA
INC RO
MOVX A,@RO
MOV~ DPHA
MOV AB
MOVX @DPTRA

irecord in BS_SPATH

DEC Rl
DEC Rl
DEC Rl
DEC RI1

MOV  A,#00000010B

MOV  @Rl.A
INC Rl

DEC RO
DEC RO

DEC RO

DEC RO

MOV A #00000010B

MOV  @RO,A
INC RO
RET

f

; record in SPATH of base calling

; record in SPATH of base called

R I I I o o 2 o o i e et e e

SPEECH3:

SETB 7AH
MOVX A@RI



MOV  40H,R1

MOV RI1A
MOV  A@RI
MOV  BA
MOV  R140H °
INC RI
CHECK13: CINE RI1,#7DH,CHECK23

LIMP SET3_BASEI124
CHECK23: CINE RI1#77H,CHECK33
LIMP  SET3_BASEI24
CHECK33: CINE RI1,#71H,CHECK43
LIMP  SET3_BASE35
CHECK43: CINE R1,#6BH,CHECKS3
LIMP SET3_BASE124
CHECKS53: CJNE RI1,#65H,CHECKOUTI13
LIMP  SET3_BASE35
CHECKOUTI13:  CJNE RI1,#5FH,CHECKOUT23
LIMP SET3_BASE35
CHECKOUT23: CINE RI#59H,ERR3

LIMP SET3_BASEI124
ERR3: RET

SET3_BASEI24: MOVX A,@RI
ANL AB
SETB ACC.1
MOV BA
LIMP NE)’(TZ&

SET3_BASE35: MOVX A,@R1

ANL AB
SETB ACCS
MOV BA

LIMP NEXT3



NEXT3: DEC RI

MOV  A@RI
MOV  40H,RI
MOV  R1L,A
MOV AB
MOV  @R1A
MOV  R140H
INC RI

INC RI
MOVX A,@RI
MOV  DPLA
INC RI

MOVX A@RI
MOV  DPHA
MOV AB
MOVX @DPTR.A

; conect path to base_called

MOVX A,@RO

MOV  40H,RO

MOV  ROA

MOV A@RO

MOV BA

MOV  RO,40H

INC RO
CHEC13: CINE RO#7DH,CHEC23

LIMP SET3_BASI124
CHEC23: CINE RO#77H,CHEC33

LJMP SET3_BASI124
CHEC33: CINE RO#71H,CHEC43

LIMP SET3_BAS35



CHECA43: CINE RO#6BH,CHECS3
LIMP SET3_BASI124

CHECS3: CINE RO,#65H,CHECOUTI13
LIMP SET3_BAS35

CHECOUT13: CINE RO,#5FH,CHECOUT23
LIMP  SET3_BAS35

CHECOUT23: CINE RO,#59H,ERR33
LIMP SET3_BASI124

ERR33: RET

SET3_BAS124: MOVX A@RO

ANL AB
SETB ACC.1
MOV  BA
LIMP NEX3

SET3_BAS35: MOVX A,@RO

ANL AB
SETB ACC.S
MOV BA ;
LIMP NEX3
NEX3: DEC RO
MOV  A@RO

MOV  40H,RO

MOV  ROA
MOV AB
MOV  @RO.A

MOV  R040H
INC RO

INC RO
MOVX A,@RO
MOV  DPLA
INC RO



MOVX A,@RO

MOV
MOV

DPH.A

AB

MOVX @DPTR,A

:record in BS_SPATH TABLE

DEC R1!
DEC RI
DEC Rl
DEC Rl
MOV A #00000100B
MOV  @R1.A ; record in SPATH of base calling
INC RI : R1 POINT STATUS BASE-CALLING
DEC RO
DEC RO
DEC RO
DEC RO
MOV A #00000100B
MOV  @ROA ; record in SPATH of base called
INC RO : RO POINT,STATUS BASE-CALLED
RET

SPEECH4: SETB 7BH
MOVX A@RI1
MOV  40H,R!
MOV Rl,A
MOV  A@RI
MOV  BA
MOV  R140H
INC RI

CHECK14: CINE R1,#7DH,CHECK24

LIMP SET4_BASEI124



CHECK24:
CHECK34:
CHECK44:

CHECK54:

CINE RI1.#77H,CHECK34
LIMP SET4_BASEl124

CINE RI1#71H,CHECK#44
LIMP SET4_BASE35

CINE RI1#6BH,CHECK54
LIMP SET4_BASEl24

CINE R1,#65H,CHECKOUT14
LIMP SET4_BASE35

CHECKOUTI14: CJNE RI1#5FH,CHECKOUT24

LIMP SET4_BASE35

CHECKOUT24: CINE RI1#59H,ERR4

ERR4:

LIMP  SET4_BASE124
RET

SET4_BASE124: MOVX A@Rl

ANL AB
SETB ACC.0
SETB ACC.1
MOV  BA
LIMP  NEXT4

SET4_BASE35: MOVX A.@R1

NEXT4:

ANL AB
SETB  ACC.4
SETB ACC.5
MOV B.A
LIMP NEXT4
DEC Rl
MOV  A@RI!
MOV  40H,RI
MOV  RIA
MOV AB

MOV  @RI1.A



MOV RI1,40H
INC RI

INC RI

MOVX A,@R1
MOV  DPLA
INC RI

MOVX A,@R1
MOV  DPHA
MOV AB
MOVX @DPTRA

; conect path to base_called

MOVX A,@RO
MOV  40H,RO
MOV  ROA
MOV  A@RO
MOV  BA
MOV  R0,40H
INC RO

CHEC14: CINE RO#7DH.CHEC24
LIMP SET4_BASI124

CHEC24: CINE  RO#77H,CHEC34
LIMP SET4_BASI24

CHEC34: CINE  RO#71H,CHEC44
LIMP SET4_BAS35

CHEC44: CINE RO#6BH,CHECS4 -
LIMP SET4_BAS124

CHEC54: CINE ROM#65H,CHECOUTI4
LIMP  SET4_BAS35

CHECOUT14:  CINE RO#SFH.CHECOUT24
LIMP  SET4_BAS35

CHECOUT24:  CINE RO#59H,ERR44



ERR44:

SET4_BAS124:

SET4_BAS35:

NEX4:

LIMP
RET

ANL

SETB
SETB
MOV
LIMP

ANL

SETB
SETB
MOV
LIMP

DEC
MOV
MOV
MOV
MOV
MOV
MOV
INC
INC
MOVX
MOV
INC
MOVX
MOV
MOV
MOVX

SET4_BASI124

MOVX A,@RO

AB
ACC.0
ACC.1
B.A
NEX4

MOVX A@RO

AB
ACC.4
ACC.5
B,A
NEX4

RO
A@RO
40H,RO
RO,A
AB
@ROA
R0.40H

RO
RO

A,@RO
DPL.A

RO

A,@RO
DPH.A
AB
@DPTR.A



; RECORD IN BS_SPATH TABLE

DEC Rl
DEC Rl
DEC RI
DEC Rl

MOV A #00001000B

MOV  @R1,A ; record in SPATH of base calling
INC RI ; R1 POINT STATUS BASE-CALLING
DEC RO

DEC RO

DEC RO

DEC RO

MOV A #00001000B

MOV  @RO,A ; record in SPATH of base called
INC RO ; RO POINT STATUS BASE-CALLED
RET

R R B e A E e

SPEECHS:

CHECKI15:

CHECK25:

CHECK35:

SETB 7CH
MOVX A@RI

MOV  40H,R1
MOV Rl1,A
MOV  A.@R1
MOV BA

MOV  R1,40H
INC RI

CINE RI1#7DH,CHECK25
LIMP SETS_BASEl124

CINE RI1#77H,CHECK35
LIMP SETS5_BASE124

CINE RI#71H,CHECK45
LIMP SET5_BASE35



CHECKA45:

CINE RI1,#6BH,CHECKS5S

LIMP SET5_BASE124

CHECKSS:

CINE RI1,#65H,CHECKOUTI15

LIMP SET5_BASE35

CHECKOUT15:

LIMP

CHECKOUT2S:

CINE  RI#SFH,CHECKOUT?25
SET5_BASE35
CINE RI#S9H,ERRS

LIMP SET5_BASEIl24

ERRS:

RET

SET5_BASE124: MOVX A@RI
ANL AB
SETB ACC.2
MOV  BA
LIMP  NEXTS
SETS_BASE35: MOVX A@RI
ANL AB
SETB ACC.6
MOV  BA A
LIMP  NEXT5
NEXTS: DEC Rl
MOV  A@RI1
MOV  40H,R1
MOV RIA
MOV AB
MOV  @Rl.A
MOV R140H
INC RI
INC Rt
MOVX A@RI
MOV  DPLA
INC RI



MOVX A@RI
MOV  DPHA
MOV AB

MOVX @DPTRA
; conect path to base_called

MOVX A,@RO
MOV  40H,RO

MOV  RO,A
MOV A @RO
MOV B.A

MOV  R040H
INC RO

CHECI15: CINE RO#7DH,CHEC25
LIMP  SET5_BASI124

CHEC25: CINE RO #77H,CHEC35
LIMP SET5_BASI24

CHEC35: CIJNE RO#71H,CHEC45 !
LIMP SET5_BAS35

CHECA45: CINE RO,#6BH,CHECSS
LIMP SET5_BASI124

CHECSS: CIJNE RO#65H,CHECOUT1S
LIMP  SET5_BAS35

CHECOUT1S: CINE RO#5FH.CHECOUT25
LIMP SET5_BAS35

CHECOUT?2S: CJNE RO,#59H.ERR5S
LIMP SET5_BASIi24

ERRS5S: RET

SET5_BAS124: MOVX A,@RO
ANL AB
SETB ACC.2



MOV  BA
LIMP NEXS5

SET5_BAS35: MOVX A,@RO

ANL AB
SETB ACC.6
MOV BA
LIMP NEXS
NEXS: DEC RO
MOV  A@RO

MOV  40H,RO

MOV  ROA
MOV AB
MOV  @RO.A

MOV  RO040H
INC RO

INC RO
MOVX A@RO
MOV DPLA

INC RO
MOVX A@RO
MOV  DPHA
MOV  AB

MOVX @DPTR A

DEC Rl
DEC Rt
DEC Rl
DEC RI1

MOV  A,#00010000B
MOV  @RILA ; record in SPATH of base calling
INC RI : R1 POINT STATUS BASE-CALLING

DEC RO



DEC RO
DEC RO
DEC RO
MOV  A,#00010000B

MOV  @RO,A . ; record in SPATH of base called
INC RO ; RO POINT STATUS BASE-CALLED
RET

R e e

SPEECHS6:

CHECK16:

CHECK26:

CHECK36:

CHECK46:

CHECKS56:

SETB 7DH
MOVX A,@RIl
MOV  40H,R1

MOV Rl1,A
MOV  A@R!1
MOV  BA

MOV  R1,40H
INC Rl

CINE RI1,#7DH,CHECK26
LIMP  SET6_BASE124 f
CINE  R1.#77H,CHECK36
LIMP  SET6_BASEI124

CINE RI1#71H,CHECK46
LIMP  SET6_BASE35

CINE R1#6BH,CHECK56
LIMP SET6_BASE124

CINE RI1,#65H,CHECKOUT16
LIMP SET6_BASE35

CHECKOUTI16: CINE RI1#5FH,CHECKOUT26

LIMP  SET6_BASE3S

CHECKOUT26: CINE RI1,#59H,ERR6

ERR6:

LIMP SET6_BASEI124
RET



SET6_BASE124: MOVX A,@RI
ANL AB
SETB ACC.0
SETB ACC.2
MOV BA
LIMP NEXT6

SET6_BASE35: MOVX A@RI1

ANL AB
SETB ACC.4
SETB ACC.6
MOV BA
LIMP  NEXT6
NEXTS6: DEC Rl
MOV  A@RI

MOV  40H,R1

MOV  RILA
MOV AB
MOV  @RI1,A

MOV  R1,40H

INC  RI
INC Rl
MOVX A.@RI!

MOV  DPLA

INC RI
MOVX A,@RI
MOV  DPHA
MOV AB

MOVX @DPTRA

; conect path to base_called

MOVX A,@RO



MOV  40H.RO

MOV  ROA
MOV  A@RO
MOV BA
MOV  R0,40H
INC RO

LIMP SET6_BASI124

CHEC26: CINE RO#77H,CHEC36
LIMP SET6_BAS124

CHEC36: CIJNE  RO#71H,CHEC46
LJMP SET6_BAS35

CHEC46: CINE  RO#6BH.CHECS6
LIMP SET6_BASI124

CHECS56: CINE  RO#65H.CHECOUT16
LIMP  SET6_BAS35

CHECOUT16: ~ CINE  RO#SFH.CHECOUT26
LIMP  SET6_BAS35

CHECOUT26:  CINE = RO#59H.ERR66
LIMP SET6_BAS124 ;

ERR66: RET

SET6_BAS124: MOVX A,@RO

ANL AB
SETB ACC.0
SETB ACC.2
MOV BA
LIMP NEX6

SET6_BAS35: MOVX A@RO

ANL AB
SETB ACC4
SETB ACC.6

MOV BA



LIMP NEX6

NEX6: DEC RO
MOV  A@RO
MOV  40H.RO
MOV  ROA
MOV AB
MOV  @R0O,A
MOV  R0,40H
INC RO
INC RO

MOVX A,@RO
MOV  DPLA
INC RO

MOVX A.@RO
MOV  DPHA
MOV AB
MOVX @DPTR,A

;RECORD IN BS_SPATH TABLE /
DEC RI
DEC Rl
DEC Rl
DEC RI

MOV  A,#00100000B

MOV  @R1,A ; record in SPATH of base calling
INC RI ; R1 POINT STATUS BASE-CALLING
DEC RO

DEC RO

DEC RO

DEC RO

MOV A #00100000B
MOV  @ROA ; record in SPATH of base called



INC RO ; RO POINT STATUS BASE-CALLED
RET

o o I 0 o LA 20 e e e e
SPEECH7: SETB 7EH

MOVX A,@R1

MOV  40H,RI

MOV Rl A
MOV A @RI
MOV BA

MOV  RI1,40H
INC RI1

CHECK17: CINE RI1#7DH,CHECK27
LIMP  SET7_BASE124

CHECK?27: CINE RI#77H,CHECK37
LIMP SET7_BASE124

CHECK37: CINE RI1#71H,CHECKA47
LIMP = SET7_BASE35

CHECKA47: CINE  RI1#6BH,CHECKS7
LIMP  SET7_BASEI124

CHECKST7: CINE  RI#65H,CHECKOUT17
LIMP  SET7_BASE35

CHECKOUTI17: CINE  R1#5FH,CHECKOUT27
LIMP SET7_BASE35

CHECKOUT27: CINE RI#59H,ERR7
LIMP SET7_BASE124

ERR7: RET

SET7_BASEl124: MOVX A,@R1

ANL AB
SETB ACC.1
SETB ACC.2

MOV BA



LIMP NEXT7

SET7_BASE35: MOVX A,@R1

ANL AB
SETB ACCS
SETB ACC.6
MOV BA
LIMP NEXT7
NEXT7: DEC Rl
MOV A @RI1
MOV  40H,RI
MOV Rl A
MOV AB

MOV  @R1A

MOV  R1,40H

INC Rl

INC Rl
MOVX A,@RI
MOV  DPLA
INC RI1
MOVX A@RI
MOV  DPHA
MOV  AB

MOVX @DPTR,A

; conect path to base_called

MOVX A@RO
MOV  40H.RO
MOV  ROA
MOV  A@RO
MOV BA
MOV  RO40H



INC RO

CHEC17: CINE RO,#7DH,CHEC27
LIMP SET7_BASl124
CHEC27: CINE RO,#77H,CHEC37
LIMP SET7_BAS124
CHEC37: CINE RO#71H,CHEC47
LIMP SET7_BAS35
CHEC47: CINE RO#6BH,CHEC57
LIMP SET7_BAS124
CHECS7: CINE  RO#65H,CHECOUT17
LIMP SET7_BAS35
CHECOUT17: CJNE RO#5FH,CHECOUT27
LIMP  SET7_BAS35
CHECOUT27: CINE RO#59H,ERR77
LIMP SET7_BAS124
ERR77: RET

SET7_BAS124: MOVX A@RO

ANL AB ¢
SETB ACC.1

SETB ACC.2

MOV  BA

LIMP NEX7

SET7_BAS35: MOVX A@R0O

ANL AB
SETB ACC.S
SETB ACC.6
MOV  BA
LIMP NEX7
NEX7: DEC RO

MOV  A,@RO



MOV  40H,RO

MOV ROA
MOV AB
MOV  @RO.A
MOV  RO,40H
INC RO

INC RO

MOVX A.@RO
MOV  DPL.A
INC RO

MOVX A.@RO
MOV  DPHA
MOV  AB
MOVX @DPTR.A

;RECORD IN BS_SPATH TABLE

DEC Rl
DEC Rl
DEC Rl /
DEC Rt

MOV A,#010000008

MOV  @R1,A ; record in SPATH of base calling
INC Rl ; R1 POINT STATUS BASE-CALLING
DEC RO

DEC RO

DEC RO

DEC RO

MOV A #01000000B

MOV  @R0O,A ; record in SPATH of base called
INC RO : RO POINT STATUS BASE-CALLED
RET

s e o o 2 o A B o e B o



SPEECHS:

CHECK18:

CHECK28:

CHECK38:

CHECK48:

CHECKS58:

SETB 7FH

MOVX A.@RI
MOV  40H.RI
MOV  R1A
MOV  A@RI
MOV B.A

MOV  RI1,40H
INC RI

CINE R1,#7DH,CHECK28
LIMP  SET8_BASEI124

CINE  R1#77H,CHECK38
LIMP SET8_BASE124

CINE RI1,#71H,CHECK48
LIMP SET8_BASE35

CINE RI1#6BH,CHECKS8
LIMP SET8_BASE124

CINE RI1,#65H,CHECKOUTI18
LIMP  SET8_BASE3S

CHECKOUT18: CINE = RI1#5FH,CHECKOUT28

LIMP SET8_BASE35

CHECKOUT28: @ CJNE RI1,#59H,ERR8

ERRS:

LIMP SET8_BASEI124
RET

SET8_BASE124: MOVX A,@RI

ANL AB
SETB ACC.0
SETB ACC.1
SETB ACC.2
MOV BA
LIMP NEXTS8

SET8_BASE35: MOVX A@RI



ANL AB

SETB ACC4
SETB ACCS
SETB ACC.6
MOV BA
LIMP NEXTS
NEXTS: DEC Rl
MOV  A@RI
MOV  40H,RR!
MOV R1,A
MOV AB
MOV  @RI1A

MOV  R1,40H

INC Rl

INC RI
MOVX A@R1
MOV  DPLA
INC RI
MOVX A,@RI1
MOV  DPHA
MOV AB

MOVX @DPTR,A

. conect path to base_called

MOVX A.@RO
MOV  40H,RO

MOV  ROA
MOV  A@RO
MOV BA

MOV  RO40H
INC RO



CHECI18: CINE RO#7DH,CHEC28
LIMP SET8_BASI124

CHEC28: CINE RO,#77H,CHEC38
LIMP SET8_BAS124

CHEC38: CINE RO #71H,CHEC48
LYMP SET8_BAS35

CHEC48: CINE RO,#6BH,CHECS8
LJIMP SET8_BASI124

CHECSS: CINE RO#65H,CHECOUTI8
LIMP SET8_BAS35

CHECOUTI8: CINE RO,#5FH,CHECOUT28
LIMP SET8_BAS35

CHECOUT28: CINE  RO,#59H,ERR88
LIMP SET8_BASI124

ERR83: RET

SET8_BAS124: MOVX A,@RO

ANL AB

SETB ACC.1

MOV BA 7
LIMP  NEX8

SET8_BAS3S: MOVX A @RO
ANL AB
SETB ACC.S
MOV  BA
LIMP NEX8

NEX3: DEC RO
MOV  A@RO
MOV  40H,RO
MOV  ROA
MOV AB
MOV  @ROA



MOV  R040H
INC RO

INC RO

MOVX A.@RO
MOV  DPLA
INC RO

MOVX A,@RO
MOV  DPHA
MOV AB
MOVX @DPTRA

;RECORD IN BS_SPATH TABLE

DEC = RI
DEC Rl
DEC Rl
DEC RI

MOV A #10000000B

MOV @R1,A ; record in SPATH of base calling
INC RI ; R1 POINT $TATUS BASE-CALLING
DEC RO

DEC RO

DEC RO

DEC RO

MOV A .#10000000B

MOV  @R0O.A ; record in SPATH of base called
INC RO ; RO POINT STATUS BASE-CALLED
RET

; SEND NO.CALLED TO BASE

SEND_IDPAGE: INC Rl
INC RI1 ; R1 POINT TELL-CALLED



MOV  SCON,#80H ; SEND NO.CALLED TO BASE

MOV  TMOD.#20H
MOV  THI1,#0EOH

SETB TRI1
CLR TI
MOV  A@R1

MOV  SBUFA
JNB TL$
CLR TI

jrxxdxxxxxsLOOP FOR READ STATUS FROM PORT****#*xxxx

AGAIN: MOV Pl #0FFH ; WAIT FOR STATUS = 1100
MOV APl
MOV B.A

MOV  A#00001111B
ANL AB
CINE A,#00001100B,AGAIN
LIMP OK
OK: RET

:*****************t***********#t******t***#****************#****t*tt******#*

INTERRUPT FROM TOT

’

3¢ 2 2 2 250 206 3fe 30 2 3 e 20 e 3k e e 0 o o o 3 2 3 00 00300 S0 23 ke 3 3k 2 o S e e 2 3 e e o0 ol S ok 3 a0k 30 ol 300 ok e 236 ok 30 Sl 3¢ i 3 o o 1 S 30 3 o o e 30 6 3 o ok ke ke
*

TELIN: MOV RS5.A : keep A in RS
MOV  ARO
MOV  R7A ; keep A in R7

MOV  RO,#80H

MOV ARl



MOVX @ROA

INC RO
MOV AB
MOVX @R0A

INC RO
MOV  ADPL
MOVX @RO.A

INC RO
MOV  ADPH
MOVX @RO.A

INC RO
MOV  AR2
MOVX @RO,A

INC RO
MOV AR3
MOVX @RO,A

INC RO
MOV  AR4
MOVX @RO,A

INC RO
MOV  ARS
MOVX @R0OA

; keep R1 at add FF80H

; keep B at add FFO1H

; keep DPL at add FFO3H

; keep DPH at add FFO4H

; keep R2 at add FFOSH

A

; keep-R3 at add FFO6H

; keep R4 at add FFO7H

: keep RS at add FFO8H

check outtel-int.



MOV  DPTR,#8502
MOVX A.@DPTR

CK_OUTTEL1: JNB ACC.7,CK1_0

LCALL RII_1

LIMP CK_OUTTEL2

CK1_0: LCALL RI1_0

CK_OUTTEL2: JNB ACC.6,CK2_0

LCALL RI2_1

LIMP  FINIS
CK2_0: LCALL RI2_0
FINIS: MOV  RO#80H

MOV AR5

MOVX A.@RO
MOV  RI1A

INC RO
MOVX A,@RO
MOV BA

INC RO
MOVX A @RO
MOV  DPLA

INC RO
MOVX A,@RO
MOV  DPHA

INC RO
MOVX A@RO



MOVX A,@RO
MOV  R2A

INC RO
MOVX A.@RO
MOV  R3.A -

INC RO
MOVX A,@RO
MOV  R4A

INC RO
MOVX A,@RO

MOV RSA
MOV  AR7
MOV  ROA
RETI
RI1_O: MOV~ RO#STATUS_OUTTEL]

MOV  A@RO

JNB  ACC.0,OUTRI1_0

LCALL END_SERVICEI]
OUTRI1_O: RET

RI1_1: MOV  RO#STATUS_OUTTELI1
MOV  A@RO
JB ACC.0,0UTRI1_1
LCALL START_SERVICEI

OUTRI1_1: RET

RI2_0: MOV  RO#STATUS_OUTTEL2
MOV  A@RO
JNB  ACC.0,OUTRI2_0O



LCALL END_SERVICE2
OUTRI2_0: RET

RI2_1: MOV  ROM#STATUS_OUTTEL2
MOV  A@RO
JB ACC.0,0UTRI2_1 -
LCALL START_SERVICE2
OUTRI2_1: RET

START_SERVICEI: SETB ACC.0 ; set bit0 in outtell_status = 1 = have int O

SETB ACC.7 : set bit7 in outtel]l _status = 1 = outtell's use

MOV  @ROA
DEC RO
DEC RO : RO point outtell_spush

MOV  A.@RO

SETB ACC7 : set bit7 in outtell _spush = 1 = allow press
MOV  @RO,A
SETB TO . trig relayl
RET
/
END_SERVICEl: MOV  R1#OUTTEL1 ; OUTTELL! = 61H

ENDSERVICE: CLR  ACC.0
MOV  @RO,A
RET

START_SERVICE2: SETB ACC.0 ; set bit0 in outtel2_status = 1 = have int 0

SETB ACC.7 ; set bit7 in outtel2_status = 1 = outtel2's use
MOV  @ROA

DEC RO

DEC RO ; RO point outtel2_spush

MOV  A,@RO

SETB ACC.7 ; set bit7 in outtel2_spush = 1 = allow press
MOV  @RO,A

SETB Ti1 ; trig relay2



RET

END_SERVICE2: MOV  R1#OUTTEL2 ; OUTTEL2 = 5BH
LIMP ENDSERVICE

INT 1 FROM DTMF

INTDTMF: MOV  ARO
MOV  R6,A ; keep A in R6
MOV  RO#00H

MOV ~ ARI

MOVX @ROA ; keep R1 at add FF80H
INC RO

MOV AB

MOVX @RO,A ; keep B at add FFO1H
INC RO

MOV  APSW

MOVX @RO,A /

INC RO

MOV  ADPL

MOVX @ROA : keep DPL at add FFO3H
INC RO

MOV  ADPH

MOVX @RO.A ; keep DPH at add FFO4H
INC RO

MOV  AR2

MOVX @RO0.A ; keep R2 at add FFOSH

INC RO



MOV  AR3

MOVX @RO,A

INC RO
MOV  AR4

MOVX @R0A -

INC RO
MOV AR5
MOVX @ROA

LOOKTELI:

LOOKTELZ2:

FINISH1:

MOV  DPTR.#3502

MOVX A@DPTR

JNB
LCALL DTMFI
LIMP  FINISHI

JNB
LCALL DTMF2

MOV  RO#00H
MOVX A@RO
MOV RILA
INC RO
MOVX A,@RO
MOV BA
INC RO
MOVX A@RO

check data from which DTMF:

; keep R3 at add FFO6H

; keep R4 at add FFO7H

; keep R5 at add FFO8H

; read port 2

ACC.4,LOOKTEL2

ACC.5,FINISH1



MOV PSWA

INC RO
MOVX A@RO
MOV  DPLA

INC RO
MOVX A@RO
MOV  DPHA

INC RO
MOVX A.@RO
MOV  R2A

INC RO
MOVX A.@RO
MOV  R3A

INC RO
MOVX A@RO !
MOV R4,A

INC RO
MOVX A@RO

MOV  R5A
MOV ARG
MOV  ROA
RETI
DTMF1: MOV  ROMOUTTEL1_SPUSH : OUTTEL1_SPUSH = 5CH
MOV  R1.#00000001B ; send TOEl

MOV  DPTR.#8502H



CK_PRESS: MOVX A.@RO
JNB  ACC.7,CANTPRESS
LCALL SERVICE_PUSH
CANTPRESS: RET

DTMF2: MOV  RO#OUTTEL2_SPUSH
MOV R1,#00000010B ; send TOE2
MOV  DPTR,#8502H
LIMP CK_PRESS

SERVICE_PUSH: MOV ARl
MOVX @DPTR,A
MOV  P1#0FFH
MOV  B,PI ; keep number in B
MOV  A#00H
MOVX @DPTR,A
MOV  A@RO
JNB  ACC.0,FIRST_DIGIT ; check 1st or 2nd digit
LIMP SECOND_DIGIT

FIRST_DIGIT: MOV  AB
ANL  A,0FOH
SWAP A
CINE AM#IHTRIG_RELAY
LIMP PUSH_I

TRIG_RELAY: MOV  ARO ; A = add. outtel_spush
CINE A#5CH,0UT1

LIMP OUT2

OUT1L: SETB TO

CLEA: MOV  A@RO ; RO point outtel_spush
CLR ACC.0
CLR ACC.7

MOV  @ROA



DEC RO

DEC RO ; RO point outtel_status
MOV  A@RO
CLR ACC.0
CLR ACCT7
MOV @ROA
RET
ouT2: SETB TI1
LIMP CLEA
PUSH_1: MOV  A,@RO

SETB ACC.0 ; set bit0 in outtel_spush = 1 = press 1st digit
MOV  @ROA
RET

SECOND_DIGIT: MOV  AB
SWAP A
JNB  ACC.3,PORTABLE1_7
LIMP PORTABLE
PORTABLE]1_7: JNB  ACC.2,PORTABLEI_3
LIMP PORTABLE4_7
PORTABLEl1_3: JB ACC.1,PORTABLE2_3
LJMP PORTABLE
PORTABLE2_3: JNB  ACC.0,PORTABLE
LIMP PORTABLE
PORTABLE4_7: JB ACC.1,PORTABLE4_5
LIMP PORTABLE6_7
PORTABLE4_5: INB  ACC.0.PORTABLE
LIMP PORTABLE
PORTABLE6_7: JB ACC.0,PORTABLE
LJMP PORTABLE

PORTABLE: LIMP FIND_PORTABLE
FIND_PORTABLE: MOV A@RO ; A point at outtel_spush



ADDST7E:

ADDS79:

ADDS78:

ADDS73:

ADDS72:

ADDS6D:

ADDS67:

ADDS66:

ADDS61:

ADDS60:

ADDSS5B:

ADDSSA:

CLR ACC.0 ; not allow press

MOV  @ROA
MOV AB
SWAP A

CINE A,7FH,ADDS7E
LIMP TRIG_RELAY
CINE A,7EH.ADDS79
LIMP TRIG_RELAY
CINE A,79H,ADDS78
LIMP TRIG_RELAY
CINE A,78H,ADDS73
LIMP TRIG_RELAY
CINE A,73H,ADDS72
LIMP TRIG_RELAY
CINE A,72H,ADDS6D
LIMP TRIG_RELAY
CINE A.6DH.ADDS6C
LIMP TRIG_RELAY
LIMP TRIG_RELAY
CINE A,67H,ADDS66 '
LIMP TRIG_RELAY
CINE A,66H,ADDS61
LIMP TRIG_RELAY
CINE A,61H,ADDS60
LIMP TRIG_RELAY
CINE A,60H,ADDS5B
LIMP TRIG_RELAY
CINE A,5SBH,ADDS5A
LIMP TRIG_RELAY
CINE A.5AH,SERVICE_PORT
LIMP TRIG_RELAY

SERVICE_PORT: INC RO

INC RO



INC RO

INC RO

MOV AB

SWAP A

MOV  @ROA ; record no. called in outtel_called table
DEC RO

DEC RO ; RO POINT AT STATUS-OUTTEL
MOV  A,@RO

SETB ACC.6

MOV  @R0OA

RET

END ; END OF PROGRAME , We are very happy.
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