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< e, L . sy A oy A 2P <y 1y ya
mansadws lunuimanihugud e hifaduns undeumisnhiuluvaain ¢ yilsS 114

= IS4

froafiyaus Tumalfiidis ol Side tone 181ha iiiolss Tomilufind1n13dhadu Tuanziihe

v o

1 A a = o I [~ Q. @ o a :
imfmﬂnmnsxuﬁ'lwammm AB %Z111’]?(1’]']Qlﬂﬂ’.)ﬂ‘ljﬁunlul]!.ﬂﬁﬂ!ﬁi3Jﬂ1ﬁ’lﬂﬁ!ﬂﬂﬂ151ﬂﬁﬂu

o g

v

~ G A ° et =] § 8 { ° [
milgniiiga ¢ MldHsIRBuFvsiigeun seesivimhifouninmsiawdiu 2 se vudu
£ ¥ ¥ '
LUY 4 oy NeiSendn 1993 Hybrid AU Induction Coil ®199238N3n0ENHIT Hybrid
- z 5 ° { s @ o { @ a
Coillnduction Coil UBAMINIIMINNAAYUIATES Side tone HATaMTITLF1R1FA Implement
v b A ]

i ' A v du a v a A ' A oy o
Matching 5&’ﬁ’JNLﬂ'5'0QI‘YI’iﬁWV]ﬂ‘]JfT'IUVUJ']‘Mﬂ‘];JJﬁ'IU WQU!W@ﬂ?ﬁQ\‘]"Iu‘Wﬁ\‘IBOﬂ‘lﬂﬁiﬂiﬂﬁl'llﬂllﬂ'l

qaga



AN

TOWARDS THE LINE

Hybrid Coil il

10 2.6 uana1995 %m0 Induction coil

2.1.5 mnlau3auesInsinm (Telephone Hybrid )

gUnsol lausaldlunsidouranind (Transmitter) SUNATY (Receiver)

Exchange Office
Switch
Transmit. | | > e - Wire
e I R = Toll Trunk
Subscriber Loop ; | Hybrd b
! Erte |
Receive

gﬂﬁ 2.7 uaag Telephone Hybrid



lumstfemsszninunsos Tnsdnivoaf 15 Ins iy central office doaldmo 1 g usile
S 9q 9 Y a [ [ a A T oW l a
fglavanunudosdnaerin central office vzAndoAUA 1S usazay uazdedyauoenlylundaz s
] dy o 4 I~
19 TA8ATEIIUMIITUTI central office AD41Fe0 4 1duvhmhAintas 2 w Iy 4 w wazlun
v o d

@ 1 [ Y e;’,’ A o = ] & v &
nduiuiulasndulilnszndn 2 w fu 4 w) dreginsaliufie Hybrid 1510193 0n060an a3y

A o Y A v ' o
2snmnhandasndulusenine 2 w iy 4 w

8o N
Transmit. o sk
7T o
e i
°

1

¢ 2 - Wire cct.
C E ‘ Z

Nww? .

- o i
Receiyv. % = o V@l

o
O
N
o
_ﬁ}_
Q

(9
:

E

Z

3 o—
719 2.8 UaA9 Hybrid (Transmit)
8o
‘ —_—
Transmit. ' i \/T
A B
L J
6 Nfg} 2 - Wire cct.
he iF
L
BN B
5 N2 4

gﬂﬁ 2.9 uaA3 Hybrid (Receive)

2.1.6 @5YsY 104 (Signalling)
@ 9 K A Aq Ya 1 ' A o J A ' Aa
aYyInm (Slgnallmg) ﬂ’e)‘il”I’Jffﬁ‘l’ﬂ‘]ﬁlﬂﬂi]ﬁ:ﬂ’ﬂﬁlﬂiﬂdIVIS?{W‘V]ﬂ‘U‘IﬁJﬁW NIDUVIITITNAA

ADAUIZH TGN ORI 1Y
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@

miiinag Tvesdayaaildfu nsdwiluiligiuiied 4 nihiide

1. Msassunson (Alerting)

2. msd ﬂﬁ’e’)é‘uﬂd‘ﬁnﬁ 15 (Traﬁsmission Address Information)

3. N13AIIAIT (Supervising)

4, MIaed iyfg’lm‘lh?ﬁ 19 (Transmission Information Signalling)
2.1.7€f'tyfymaﬁﬁ'qmﬂé'nﬁﬁuqnmﬂ (subscriber signalling)

1. off-hook A AN MVBIRIFI8NY INSANYITEaEIan 1N Closed loop (Low impledance)

2. on-hook ﬁaamwﬁﬁvﬁnwm olann opend loop (High impledance) RA,RB = A1A111

v o o ' ) A v ¢
G]'I“LWHH‘UENZTWTW?HW‘W RC =ﬂ’]ﬂ’ﬂllﬂTu‘Yl'luﬂJE)\HﬂiﬂQI‘ﬂiﬁW‘ﬂ

RA NS CRADLE
W7 N\I72 %

‘ RC

RB
L2 o B I

3 U7 2.10 uerag Telephone Impedance
0 11 A gy WA @ : ot g . '
3.Dialling ADANWNAINNYUAYNINGIUATOUTY Rotary dial ey isvziilu Pulsing A1
Impledance vz Maduiu Tmuivyunineay dunsoudunnunaaifys Touch-tone Fayoy1aieen

< = 1
v1uA30D DTMF deenliquey

o= 3 B
o= SEIZURE KJ
TELEPHONE TELEPHONE

SEIZRE ACKN
i

B:NUMBER )

B: ASWER
ot o

CONVERSATION

oot SIS IR S B i >

CLEAR BACK
et e

CLEAR FORWARD
S R e —

RELEASE GUARD

gﬂﬁ 2.11 1aad Subscriber Signalling



4.Dialling Tonme fodyaAUNVENANMNMITIvBsgUnsalyues asyumondounsiy
{ o @ Y o @ 1 4 =
Code ivhimsnyudn dyao Dial Tone Hrzfudygyindeionnud 425 Hz Modulated 828

50 Hz finez Idguidiermsony Tnsdnyi

¥
Y

5Busy tone fodyyuiivenlinsiuigunsalyumehiig uatonyua Iddaa il
uaaeh qunsallugume i st Idudusiindmnmyunnavmnsidaueneh didhe
gnionlidn lunsdiendaguas dnvasdyaaiideadudyyaivesoudiuieeg da 0.5
Au1#l nye 0.5 Jurfl anufvesdayaa 425 Hz Sine wave

Hya

6.Ringing tone | HudyauidiFon ldGundimnnyumnemvasunds iovenlimsiui

' o.M Vol & g 2 PR, ~ S : W 9 ey &
msaenszi ldduie lusuziiguaeszdedoynnason (Ringing signal) ldedgniSenaiudues

oo

~

ARYRYI% 425 Hz Sine wave Tavozds 1 Tundl niga 4 Tundi

7.Ringing Signal Lﬂuﬁ’ngnunmimﬁmmmﬁmm YDl 25 Hz AUSIAU 70-90 Vims 1Auea
ldsdunihegniSonds 1 Sundinga 4 3unii

8. ﬁ’ﬁytymﬂﬂu?}uq 1% Nu tone (Number Unobtainble Tone) U@ﬂ“lﬁ'mm'juawnmﬁmgu
u lifims 19aueg ifudu

9.Receiver off-hook (T ydaya1aifiAATUINY Dial tone naswIndidononyion 1Ay 20 Jud
TaglinavmneTnsswrvesiiiezshnsfaderaron

10.Loop or Dial Pulse Signalling Aaiile Tnsdwvignunyinlsl Suberiber Loop gnilagyas
o

YWABILINITAY Dial tone vonldfundesInsimd elidSeninsduasnmeratonieii

doansande Tnumsnauy

B Central
BES
&5 Office
O
=
Telephone
1{2]3]A
4/516|B
7/81{9]|C
ICRERR

T=1Scc I

1% 2.12 41899 Loop or Dial Pulse Signalling
A a Jd a Vv @ 3 a a A
Lll‘t)llfﬂi‘Hi{uLﬂ“UHu1ﬂgﬂuﬂﬂzgﬂlﬂﬂﬂaﬂﬂiﬂﬂﬂi'I 10 ATY/IUIMN LUBDIRUNUY | gﬂwyugﬂ

¥

k4 v
flazgnilasen 1a53 Tu 1 Jundi munuiaw 0 ganyu quzdlndaesns 10 afaly 1107
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Tone Frequency On time (Sec) Off time (Sec)
(Hz)
Dial 350+440 Continuous
Busy 480+620 0.5 0.5
Ring 440+480 2 4
Back,Normal 440+480 1 3
Ring Back,PBX 480+620 0.2 0.3
Congestion (Toll) 4804620 0.3 0.2
Re-order (Local) 1400+2060+ 0.1 0.1
Receiver Off-Hook 2450+2600
200 to 600 Continuous,Frequency Continuous,Frequency
No such Number Modulated at 1 Hz Rate Modulated at 1 Hz Rate

m39il 2.1 uresnnudiasszuznaIMs Uy a1

2.1.8 Ty uAAAD T HINYNNYTUYNTI (Inter exchange signalling)

b4
v =

a 1 A
dyauiugIuley 5 dszianie

oo

b4
1. Seizure (fyanuivag)  WudyanulFpmolatsnimsns fmovneiignldauey

/e o o 9

yumolagnzimssamsmglnsalfidasuevmnsuesdgniseniiozdan
2. Address Information Lﬂuﬁ'ﬂgfymUﬂﬂlﬂ‘llﬁMEJﬂ%”e)‘lJi&‘LﬂWlJ@ﬁQ’L‘h
v v [
3.Answer Signal (dygnuaeuiy) dyywdignduiedisnihy B o5y mhAndnvea
@ S A
WYIUAAD

'
e FYd a a

1. Guduinaty
2. audgyudaty
(4 @ 9 4
3. @RI MsTunans 1¥gunsal
4. Clear- forward (foyanauwniinmssens) sxgnduiiedhs Ac ey navesdyanaiiozinly
WINAUaeMaihnsenEnMIAp9TAI
5.Clear-back (dyanausnidnmssiondv) sxgndaiiedisndhe B 11y navesdayanaiivzinld
quanedums Sudunissunm denarull 90-120 Sl yumedumaszen@Enmsaasien

1 o

wiourudsdyna Clear-forward oon it I uaeraomasni@nmu iy

9o
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e A A o

s i ﬂgs

Hmm e SEIZURE N =
. =ELURE

TELEPHONE TELEPHONE
SEIZRE ACKN
—_—

B: NUMBER

B: ASWER

CONVERSATION

CLEAR BACK
—

CLEAR FORWARD

e b ey

RELEASE GUARD

U7 2.13 uetnadyauAnnesendeguaiufuguany (nter exchange signalling)

Py < a A o 4 9 Y @ '
1Nzl 215 ilunsesveunieslnsdni Ysznoudisunain 2 vadefuuuUeynIuWRY
= & a "o v [} a T 5 [
VULALIMAD FARgiiy Yoke 1oz liununimann1isanegnIananaaved Yoke §au Amature 92
1 (Y P 2 a "o I} < = Py 9 1o ' < 2 1
nvegludnpuzinsensnandregiuunuveaimanons  Taoliesii lilyvidhuusimandaogn
¥ v Vv
Ya10u99 Armature 19003919927} Residual Stub Anpdiansethuiuda P1 uaz P2 nénmsviiau
a o J a YN Y ] < 1 < o Y a ;’f .3 d';’,’
¥04n52AINIANI oFuieldne dunsumimannnmiminansizilfifady s Jufida Pl uas
v [ E4
P2 uazaziliineds N dawisaeawes Amature Tuanzilndvse luimsSone: lifnssue
' L*X o0 qy v ) & Y q 9 4 4 A
Inarvaain Seil Amatre gngadionsaiiniiiy vioo1vazgnaa ludaladhanilie #id7

Pl w50 P27 ld

Voklt

Tckphone Ring Voltage : 90 Vrms at 20Hz

) 120=50 ms.
p————

+ 789

Time

48 -—---- On-Hook Voltage

- 1749

3 U7 2.14 naag Ringing Voltage for the Telephone set
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Permanent Magnet —

AAAAAALL
TYVYYvYy

2NN

[72]

P1 P2

n

2

!

L Armature

117 2.15 uanenszivaaapiaanedn

A =

= Y ' o =3 ° Ya o ! <
iolmisisunvslinszua Iwihady Inasueaaneres  Aaghldifesnunivin N
b4 v Y ' v 4 '
waz S Yuhv P1uaz P2 Geesinlfifesnnauimdnunneiivaisds s ®2) uagfimeiniag
] [l 3 ¥ v .
Wila (P1) lesnnuuimdnvings Amature fozgnaaumetaRiisnAamimEnsint udiides
H v '
nnnszuaiidfoulifuiaainiuliady duiu Amature Ssgngaadudiadu vliasead
2.1.9 Switch Hook
1. On-Hook
2 ° 4 @ o )
91031 2.1 dluwden laezunsy uamamssnamveuniosTnsind Tagialauda Ringer o2
A ' 1o o A o q ¥ v o : 2
oumvegivmuInsiwife TIP(+) uaz RING () Ml¥aunsasudya s ncoming Call Hio
Ty AU TLAIFIAIUIIN Central Office FIUNITNMADITY Dialing cot, Hybrid, Tx, Rx 9480
oonunmelnsiwiilunsdiInsiniteglumni1iz19y (On hook) ife Handset 8fluan1nz119y (On
hook) a¢ liifinszue Tnarunsea Insswil 2995 Ring 988 Capacitor ¥lsinihidlossuns sua'
HhaseInarmudaiy
2.0ff-Hook
P = <] Y o o .
1o Handset 929nunazlian 13z Off-Hook n¥nduiawes Switch Hook S1, 52 ugi 2.12
o a { 1 4 < o o
vrilaas ilifanszuaqyl (Loop Current) TvaninuuAnei e Central Office AvAToI TNIENTT
UAZNAUNIY Central Office (leilinszua Inarufineimioanzm 1y Central Office M310181T M3
a 4%’ Ao yq ¥ @ 4 @ ety 4 R Y v q Y [
onyIAaYLTIReg 14 Ins fnviuazndsnn “Line Finder” szdumiigaiela’l@iings off-Hook néain
v 1 3 .
WU Line Finder dsiyousionugUnsalaivsainduinies Insdnsisandn uazWsoNvz ST

@

a 4 [ 3,' v o Aa 5 1@ o _q %
1A InsAWN nasniudisuiiadaya ol Dial Tone Y83 Central Office waadyg 1091119 Dial tone

7]

A ya

T 1¥undiSen (Callen n&miniigFon185udya10r Dial Tonefu1910 Central office MIAgison

u

ciﬂ} a

dunsofieziududmnsaridesnssfade lUIRRY - Central Office  Truguuuveamsda

1

dy 1w (Dialing) T3sauta’ld 2 uuvAe 1935 Interrupt Loop Current (Pulse) U ERE NG ETTHIN
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og

. auv Ay A i P e g ~ o
Audio Tone (DTMF) fAlAtilodyaisunanuiomy Insdmyidanusndamia Dial Tone Bozyo'll waa
Ay v o v y o
nnhgRananoay Insiwinsuynds maguatsTnsdnsiozdadoya s Ring Back Tone T11%
U Yo o q YV 1 L N £ 2 o v
malsfFui igumauhinsSenfatu dedsuunyilsiuSiamnsasuimsaunu 13

2.1.10 vithNveunsoaInsiny

A = )

A o d o Y A @ Y o . .
LinsesInsdwiimihfivensulunsdiitinmsSondun Taolddanio Ringing
4 o o ci o g v o
2in50a Insdwiimhindasdaygrandoavosinaiiudygra Ivfhuas lumangufu
< @ { 1 @
nezutasdryana ihngndanldudyanandes
3. 3Uuuumsdanvesdld Insdwid iodal¥fiu Central office anunsautsenn’ldisiy 2
HUVAB Pulse 11 Tone
& LT o v o = vt o A a
4insoaTnsimiizlivssiudyananduldianudeimmzay Tassawonnugayde
DUINATINIZIZN NI LHI1UATBI INSAWVLAL Central office Falinnulnduas lnasiae
!
4 o a @1 o 4 o J a o
54n309 Insfinivzfnrony Central office (a4 nsfniidoemsidusms Tavvinsen
Handset (Odd Hook)
6.4n503 3w 1A Feedback 1n'luTas Thulalgydils Awesamuselddumdos
AUBY (Side Ton) UALENINTDAIVAUITZAVAIIUAIUD Side Tone 14
A 4 ¥ Jduy 1 v o
7.ilen5ee Ins dwnide lulinis 19w (On Hook) 2995 On-Hook/Off:Hook 2251m5110n
4 o 4
1A399 IN3AN180N110 Central Office 1AM 314 Switch Hook

8. lumniunsealnsiniannsesudaa niaeg @ Busy, Ringing, ctc. 910 Central

office
P
2.2 lulnsneulnsanes
[ ALU l l Timer/Counter Scrial Port
Accumulator 1/0
Register (s) Internal Port
ROM
Interrupt
Internal
Circuit
RAM
Clock
Stack Pointer I L Program Counter
Circuit

77 2.16 wansteufenlnezunsuvasiulasreuinsaines
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luTasneuInsamesnelulas TUsmamos nsamordmvesnulsaui1le Tonesn

s Y a A ad o A a a J > 8|
Timer/Counter 11579 M ludnidealizeSonrdunadnTulnsnoulnsames ( Single Chip

: &L o g o P~
Microcomtrollers ) Faiiuaen laezunsusagiiiz.16

wiriud TulasaeuTnsaaesazlsenev U

ALU

weAAIYIRINGS (ACC)

a4 o
I9INDI

usunely (Internal RAM)

4
AUAANDUINDT (SP)

dUNOUDAT BN (Internal ROM)

Tdsupswmsmoes (PC)

leTewosn (VO Port)

a 4
29950UIABT SWA (Interrupt Circuit)

19950809 (Clock Circuit)

¥ o Vo 7 N
Tniwesinsiees (Timer/Counter)

Serial Port

A Y a av a 19 o
Tulnsneulnsamesnunsnineanszga Mcs-51 finanlasusEmdumaTiegaieiy

NS BT 10AZDIARIN TS

G

ROMies | EPROM | ROM [ RAM | 8-Bit | 18-84 | Prog: by ?sl::: OMA AD | Interrupt Power
Device s Version | Bytes | Byles| VO | Timer | Counter Amay |UART| ™ oo Channel Ch s Down
Version Ports |C (PCA) (SEP) (GSC) Vectors and ldte
8051 8031 - 4K 128 4 2 v e/s5
8051AH | 8031AH | prorey | % | 128 | 4 2 v o5
BO52AH | BO32AH | 8752BH { 8K | 256 | 4 3 v a8
80C51BH | BOC31BH | 87CS51 4K 128 4 2 V4 /s v
80CSs2 80C32 - 8K | 256 | 4 3 v 8/6 7
B3C51FA | BOCSIFA | B7TC51FA | BK 256 4 3 v v 1417 v
B83C51FB | 80CS1FB | 87CS1FB | 18K | 258 4 3 v v 1417 v
B3C152JA| BOC1520A - 8K | 258 5 2 \/ v 2 19/11 v
- 80C152J8B - - 256 7/ 2 v v 2 19711 v
83C152JC| 80C1520C - 8K | 258 5 2 v v 2 19/11 v
- 80C152JD - - 258 7 2 v v 2 19/11 V4
83C452 | 80C452 | 87C452P | 8K | 258 | 5 2 v o8 N4

Ui 2.17 namawesvealulasaeuTnsamosnszga MCs-51

2219 ldvedlulnsnennsamesnszga Mcs-51

1.
2

dululasnoulnsamosvuina 8 bit

1199590 aFamnes a9 Hana1n 1o U

= [

NundIY ©

a

UWT 0IMHN $1UIU 32 bit
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4. @I ude AN IveYyan1vUeN (External data memory) LAY TILITDITOUAD
NUwA T1)sunsun18UDN (External program memory)
5. Inwanuii Tusunsuniolu@a (On-chip program memory) Y1419 4 Kbyte Tnumme
4 ] o 1 y o [ =
103 8052 vslimiroaNui luduiine 8 Kbyte g5 0103 8031 nay 8032 vz il
Ed
s ludil
6. Unwanudideyaniolu (On-chip data memory) Y119 128 byte Tnommwiziuos 8032
4
iaz 8052 vziimusanudr luauiine 256 byte
' o ¥ 1 Y 2 9 v a yy o q ¥
7. wieanusweyanwluuau ansadhddeyaszauiinldas whlimsaiuau
A a Y 1 EY a o Y év
nIeMInsvaevanIuzda lade dawalims@ouTdsunsui lddhemniuy
= 4 a o 3
8. Hlnilwesinmiimes (timer/counter) vu1a 16 Un $1un 2 1 Taomwizied 8032
A a 4 o ' 7o @
130 8052 921 Iniliwos/An1ines s 3 67
9. msdumeiSUAmmsadiilden 5 undeduiia Taomwizives 8032 uaz 8052 LN
a Ja (] Y 1 o~ A a Ju | @ v o @ o w
M3BuNeis YA 1dn 6 undesuila Tasmsdumessadiannsaiadiduaiudifey
| s
1ot 2 sz
= s A 9 o = J— o 2 o A
10. Ameinaemseynsy ldnwludues Feiauiluiuyyagndad (Full Duplex) 1don
JUnund 4 Tnua
1. I idelumsfuianenginmansiasneassnenans
12. Sadnaldnalumsdmaudios 1 lulasind  @eldaSaneannud 12
WnzIBTAd
2.2.2 Tnssadrameluvea 8051
y G a g 7 =
Mcs-51 limaTulaglumswaadlunuy NMOS taz CMOS s 8032 taz 8052 vzl
ROM BASIC admoludaazaindmsy Tsunsumesnvzi@ouTdsunsudomyuudn Taseada

meludimsunes 8051 tanasizy



8
23
E
F
A
=
—> ¢

E
X
F
»N
A
~
=R

St e, /- B — g~ —
0O Y \ 4 3AARALL
m P1O-P17 P30-P37

= ° 83C154 and E3C1540 ony.

717 2.18 uaasudienlavzinsnuee 8051

13 Iu- 8 [M' 3 l 29 L] 83 FFF
o (3 TWOOD TCON
8 | E0 8 | Fo Rogister Rogiter Regieter Reogiter
i B Irderrupt Registers Timer Control Registers
Rogeter Ragatat s e s [ m s Jeo] [(aTe]
™ na* [ Ryt
Rogieter Ragieter Regirter Rigieter
Timar/Counter Regters
o s | v s | s s [ ar s Joo
L Regieter | Rl Regieter Regicter
Sadel Data Regieters Flage
Genorni-
Pupcss T
Ao Stack
Regieter
30
2F Bt 7F
Addivea B Addresses for this RAM Azes only
20 Ave 0
1F Regeter
Bank
= 5 s | s3] 8 | a2 16 | NoAddress
Duta | Poitac
5 Program Counter
it Rogicter oPH oPL
Bank
10 2
OoF Regeter
Bank
1 s | sc 90° 3 ]m— s | 8o
o " Pod0 Po 1 Port2 Pod 3
o7 RY Laach Latch Latch Latch
o6 RS
RS [ Diroct Byte Addvees
- o Number of * Indicates B2 Addressstie
oginter R4 Bas
Bank
¢ 03 R
-3 R2
o1 Rt
oo RO 000
nternal
e o

701 2,19 waavAumittediaamessing | uasmisaaudnely

16
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MU0

e b e R R R Rav B |
N RbLib=S
annnnnnon
VWA BN

P3.3 INT1
P34 To [
P35 T1 [
P36 WD, [
P3.7 RD [

XTAL2 [

XTAL1

ANANY NIZIDUNAEIANTY

N

|

XS S|

(

HNIR N R{ AR RN RN LR AR NN

cicicicie e e L)
NNRNNOND NN

8031

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

me YT g gg Y
oo oooo(
SobkhlbiveaD

l_.
&
z

SRR TN P

17

{ k @ o 1) 1 4
31 2.20 wamsaniaenssunmeueauazmsiadiumiavidie veeluTasnouTnsaaos

H 9 o
10307 2.20 Wumsuaasinssadramesrarilasnssunoluveslulnsneu Insaaes

[~ (= T 1 a Y dy ° Y o S
8031 szwiunidmszneunwlhinamsussyednolulessam@easuiiveimlimsvhauiilse

a a 1a A A v v b4 =2 ]
aNsnNIN mﬂmﬂmﬂﬂmsmmumnizum)u Luﬂﬂi]'lﬂﬁ’]uﬂi:ﬁﬂﬂ‘l]ﬂ'li"] gﬂmsq“hma”lum"ln

Hamssuninlaag

2.2.3 NA3NUD3 8051

[l b
8051 1 luTasneu Tnramesuina 40 41 Feilvase o dase lalil

Vee (V1 40) A001 +5V

Vss (V1 20) A9 GND

Wos™ 0 (11 32-39) Uvianua 8 fin Ao (P0.7-P0.0) 1 1AT9A519141D Open-Drain

Bi-derectional AastarAalugii 2.19

READ
LATCH

INT.BUS
WRITE

TO
LATCH

READ
PIN

ADDR/DATA

ENB

CONTROL

Vee

POX|

|
1
I

D*qQ !

el ot L

Q y MUX
:
A. Port 0 Bit

JUn 221 saaalaseadianesn o

00119
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- IWBIN 0 (Port 0)

1 8 41 TAun P0.0 - P0.7 Wuwwesnaunme LY 2 Aemadimsuldauiall Tae
Y q Y 3 a 4 Y o a ' v 1 oa s A o b 4 '
o lFanuilusuynnesndeshimsdount 1 lufumazinveawesn edimualdvinesnmen
qn/l 1 ] = dy =~ ° 9 g Jd a a a o Y
vuegluamuzlassasy Feluaomziieafiannsaiunlfiflunesndummsuiuaudgald won

4 9 d a '3 Y @ 9 [ ] o v
nanesnezansaldnuiunesnsunneiwnuddigaldnusumizsanusinouendaolae

At lumssimuaueansa byte #1 (A0-A7) I unLLBART byte guazeginesy 2

| Vee
READ :
LATCH :
; INTERNAL
" PULL-UP*
INT.BUS D¥ q ; -
WRITE e E
4 ——'—f.
TOP - Ny =1 3 :
LATCH i
%l :
READ MaA/ T Vg ,
PIN ; :
B. Port 1 Bit

319 2.22 usasTaseasraveswesy 1

- UINeIN 1 (Port 1)
1 8 1 TAunv1 PL0- PL7 il wesnduwnemymuuy 2 fama dmsuldnuialyTae

Y 9y S a v o a ' o 1 a ¢ LA, Y 3 J a
nlrnuiludunnaesims@oua 1 Tddwaazinveswesniefmua ldiduwesnounm

ADDR CONTROL Vee
READ i INTERNAL
LATCH : \ PULL-UP*
INT.BUS =
WRITE ; Dad . g
a5 57
LATCH
@
TO o ] e LR
LATCH
]
READ .. sy
PIN
C. Port 2 Bit

aL ) ¢
71N 2.23 naaslassadwvoanesn 2
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- N3N 2 (Port 2)

a

T g a a o @ o
11 8 leun P2.0-P27 uvduymmwesn w1viwnuuy 2 femadmsulFausi i Taodl4au

a

a ¢ 9 o = ' o " oa s A o v o s a
nJuauw%wm'ﬂﬂmmmmﬂum 1 ‘lﬂﬂﬂtmﬂxﬂ‘ﬂﬂlﬂd“/‘lﬂiﬂ mammm‘lmﬂuwasmuww UDNIN

o dy 9 Jd a I's Y o w 9 a 1 [ ] °
W’t)’i'Vl‘u%31“]5&11!&ﬂLl‘WE]5W?Juwmiﬂ‘ﬂwmm’Jililﬂdgﬂi‘lfﬂiﬂl!ﬂ'liﬂﬂﬂﬂﬂ‘]J‘I’iu’JEJﬂ’NlH]’ImEJ"LJ’E]ﬂ

#a0 Tasshmihn lumssmuadumiaeansa byte g9 (A1-A15)

ALTERNATE
OUTPUT
FUNCTION

Vee

READ . ENB

LATCH —<}—

INT.BUS .. ‘_J51ﬁfﬂ,J

INTERNAL

ﬁ} PULL-UP*

PI1.X
WRITE e : {3
LATCH e i
NRIEEDS
TO > ShIRNNAN ;
LATCH
! 7
READ W~ BVW - v S~
PIN
ALTERNATE
INPUT
FUNCTION

P v 2
71U 2.24 yaasTnseaivesnesn 3

- UNNRIN 3 (Port 3)
= [ 8 I~ Jd a g a ) [ 9 o
T 8 vlAunv 3.0 - P3.7 Wluvinesndunnioimnuny 2 AamedmsulFauialy

g a o ] U o 3 a i < 3
Tav S1lFamuiluduymemiwndesimsdous 1 Tlfusaginveswesy msfiualdifunein

¥
a J A v

v < J a g £y E Y Aa 1 A
DUNM uf)ﬂﬂ'lﬂWﬂi'ﬂ‘Nﬂﬁﬁﬂl‘KqTULTJUW‘OSVI@N'V‘!VH@']WV!‘Y]Lm'JlJuENﬂﬂ1ﬂfﬁ1u1uﬁu1ﬂWlﬁBﬂ1@"| We

LY

v
) Y =1

dadyanunaunuesnuaz Sudyanaudn 1l dyanaaig q e

]

a

P3.0/ RXD (Serial Input Port) - Wuanildsudeyaunueynsy (UART)

9y

P3.1/ TXD (Serial Output Port) . uniilddadeyauuueynsy (UART)

P3.2/ INTO (Exinternal Interrupt 0) : 195udyanamsdasanizainnisueniues o

!

P3.3/ INTI (Exintemal Interrupt 1) : 1950daanaimsvadanazarnnioueniues 1

P3.4/ TO (Counter 0 External Input) : M5udyamwagounmdn 11§a2993 Counter 0 (Husumm
Triuanuaos)

P3.5/ T1 (Counter 1 External Input) : w5udayanaiiasounnd 11/fses Counter 1 (Hudunm
Truan1uaes)

v @

P3.6/ WR (External Data Memory Write Strobe) : w15udayaianinqumsi@oudeyansmizonanm
$rdoyaniouen
P3.7/ RD WR (External Data Memory Read Strobe) : FUF10AIUANNITOIUYDYAIINMUIY

anuifeyaniouen
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S ' o o v o 7o A s
- ALE (v130) iilunesa Tasudwmsulslumsuandueamsa luas (A7-A0) fideooninnnes

i % I = a
n 0 dayanuiazueainyn 9 2 asalu 1 uusdulada

¥V
I [l

- PSEN (1129) L‘ﬂwumimuﬁi%ﬁm%ém%gamﬂ Program Memory N18UDATYY ML
oo 2 aselusaziusiu lmdauad fumsenn Internal Program Memory 9z lilidayn e
oonIRYII] '

- EA (1130) WidenmieanuirTusunsumouen

flow “0” sz Tdsunsunnniouendw

flou “17 sz Tdsunsuninniolugn
- RST (11 9) v g dfneiiletlovastn «1 dhitnthiueiiarion 2 uuwiulaia
- XTALI (%1 19) ldsonianeaniouen lasudunnidhgraaseeadmames nely

- XTAL2 (11 18) l9nensaneaniouen lnotlusuymidngreseeadaames niely

e

J, 1025V Vee

RST

#8051
§ 8.5k Vss

> E

31N 2.25 Mmsaev1siEn1da 8051

2.2.4 1995n800UDI MCS-51

v ) 19 o A Y s = ' v
mineliagadeny 2 gluuune uuulwadennelunasadennisueniizluuunsaedagl

v

2.26 1Az 2.27 MuaIny

J/ KTAL?
<
QUARTZ _l_ 1 MCS-51

CRYSTAL O3 : HMOS
OR CERAMIC c OR CHMOS

RESONATOR T 2
XTALL

Vg

Al {(a) Using the on-chip Oscillator

317 2.26 Using the on-chip Oscilltor
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MCE-51
HMOS
XTERNAL OR CHIMOS
CLOCK XTAaLz
SIGIAL
XTALL

Ve

270251-13
E. HMOZ only
1
MCS-51
HMOS
OR CHMOS
(MC) —————— 1 XTalL2
EXTERNAL ———"  lXTALl
CLOCK
Vg
SIGNAL
270251- 14
C. CHOS only

3 U7 2.27 Using the External Clock

2.2.5 msuyadsznnueanihaanui

= 1y [ a

e nui A 199y Mcs-51 Totdaoiu 2 ¥iia fio
—  mbanuihdmsuiuTUsiunsy (Program Memory)
| — mheanuhidmsuiiudeya (Data Memory)
wiawanuiidmsuAuldsunsy Lﬂuﬁﬁaﬂﬂ313J51ﬁ“l%'1?m'1ﬂ5umm’ﬁammsgafﬂu%w 8051

a i Program Memory fifie ROM U119 4 kbytes 1iu109 uaduiluwes 8052 923 ROM Ve 8

kbytes flanaaalugyl



FFFF
60 k
BYTES
EXTERNAL
1000
AND
OFFF '
4k BYTES
0000 L INTERNAL

a o 1 o o w & 0 . w 4
Ui 2.28 wamsdamiasanuirdmsuiAu Tsunsudmsuiwes 8os1

FFFF
56 k
BYTES
EXTERNAL
2000 &
: AND
P r—ByTes
INTERNAL
0000

FFFF

~N

— OR—>

0000

64 k
BYTES
EXTERNAL

FFFF

—OR—>

64 k
BYTES
EXTERNAL

0000

U 2.29 uamsdamisanuiidmsudiy TUsunsuues 8052

Data Memory (RAM) t1iuith 2 daufle missanusirfoyanelugniifios 128 byers
¥
dmTuned 8051 1ag 256 byets dmsuiwes 8052 ¥uliluazmiranusFeyaniouenniany

11 64 kbytes aananalugl

FFFF
INTERNAL
FF D
DIRECT BYTES
ADDRESSING EXTERNAL
80 | ONLY L, — AND —>
7F | DIRECT &
: INDIRECT
00 | ADDRESSING 0000

310 2,30 irasraniaeANUSIFIMSY Data Memory 1105 8051

22
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INTERNAL

INDIRECT
ADDRESSING ONLY FFFF /——u-—u

80H TO FFH

FF

FF

SFRs
DIRECT
ADDRESSING
80 ONLY

7F DIRECT &
INDIRECT
00 ADDRESSING

64 k
BYTES

g i (ERTERNAL

0000

31U 231 uaasianiaennui1dm sy Program Memory ¥09 8052

¥ '
= Y

A A o Y =2 Y 2 .
wu'ﬂ‘Huaﬂﬂ31mmmmwagaiﬂuaammuu (Indlrect Address Area)

A 4 o a T P Y o R
WUNMUBANIIWS NN (80h-FFh) mugl 2.31 iuiuidouiuegedisaz 128 bytes Ing
1 1< @ :;’ e a 1 e
auusnaziElu SFR HeaLATeIas Indirect Address Area aatiugiionllsunsudrzfndofiu SFR
' 21

’ v 3 [
dodldmdwmundiidoyalaonsuniniu (Direct Address Area) Frufiuiisndaunilszihddoya

v ¥
HUUMSGOUNIY (Indirect Address Area) UGN (00h-7Fh) azidhisdoyaldine 2 uuy

]
= T

4 i
Wunvieanud i edeye i Tnoas wuaznados (Direct and Indirect Address Area)
b v
Wuh 128 bytes awgavzuiuily 3 daudagy 2.31
SN0V (Register Banks 0-3)
c;’;’ 1o v [~ 1 aa 7 4 [ [
AWAMUNUA (00-1Fh) dznvuiludiuvosdamosuued (0-3) Tasuyuiluined
az 8 bytes 3 1R 32 bytes (UAAZULIAIZTTIAINDS RO,R1,R2,R3 R4R5R6
Y ad o 1 s A a N o o = ¢
uaz R7) 013Rginuegnuuad 3 logns i nduiniinuiuued o e
182 SP aZUUTHAUNAIMUS 07h YiuT
a ' o HAqYo o 1 AL o, oo DY
vInaumbeanuihmldmdseuiouiinydala (Bit Addressable Area)
k4 v Y
AUNAWALOAATA (20h-7Fh) $1UIU 16 bytes H3ouvufunvz 1awify 128 bit
& o Na Ao Y Ve <
Fadunrednaliasil 00,01,02,03,04,05,06,07 ade 7FH wuda 00 Afe DO Vo4
nUANS I ML 20h 9317 2.30 Yszneu

VInunUa1u$17 19971949211 (Seatch Pad Area)

¥ v Y 9 ' '
Wuhdaud (03h-7Fh) wz@oudoyaldtas ludwiniulimmse ldmdafoduia ldd e

dy = A a dy [ = k7 o
wenauaanusnul TsassSlums@sudoyannivaian



Byte (MSB) (LSB)
TFH

Scratch Pad Area
30H

2FH 7F | 7E | 7D | 7C | 7B | TA | 79 78
2EH 77 76 75 74 73 72 71 70
2DH 6F | 6E | 6D | 6C | 6B | 6A | 69 68
2CH 67 66 65 64 63 62 61 60
2BH SF | SE| 5D | 5C | 5B | SA | 59 58
2AH 57 56 55 54 | 53 52 51 50
29H 4F | 4E | 4D | 4C | 4B | 4A | 49 48
28H 47 46 | 45 44 | 43 42 41 40
27H 3F | 3E | 3D | 3C | 3B | 3A-| 39 38
26H 37 36 35 34 33 32 31 30
25H 2F | 2E | 2D | 2C | 2B | 2A | 29 28
24H 27 26 | 25 24 | 23 22 21 20
23H 1F IE| 1D | 1C | 1B | 1A 19 18
22H 17 16 15 14 13 12 11 10
21H OF | OE | OD | OC | OB | OA | 09 08
20H 07 06 | 05 04 | 03 02 o1 00

IFH i 5 p
RO-R7 FAWADI LUIA

18H . 3

17H .y I .
RO-R7 IIUADT L3N

10H 2

G aa 3 <
RO-R7 IMIADT LUIN

08H 1

R aa < <
RO-R7 IUMADT LUn

00H o

71N 2.32 128 bytes Y03 RAM i dadoyauuuniansaazmadon

Special Function Register (SFR) 131002(08A74013197 2.2

Symbol Name Address
EACC Accumulator. OEOH
*B B Register OFOH
*PSW Program Status Word 0DOH
SP Stack Pointer 81H
DPTR Data Pointer 2 Bytes

DPL Low Byte 82H
DPH High Byte 830
*P0 Port 0 80H
*PI Port 1 90H
*P2 Port 2 0AOH
*P3 Port 3 0BOH
wly Interrupt Priority Control 0B8H
*E Interrupt Enable Control 0A8H
TMOD Timer/Counter Mode 89H
*TCON Control 88H
*+T2CON Timer/Counter Control 0C8H
THO Timer/Counter 2 Control 8CH
TLO Timer/Counter 0 High Byte 8AH
THI Timer/Counter 0 Low Byte 8DH
Timer/Counter 1 High Byte
TLI Timer/Counter 1 Low Byte 8BH
+TH2 Timer/Counter 2 High Byte O0CDH
+TL2 Timer/Counter 2 Low Byte 0CCH
+RCAP2H T/C 2 Capturc Reg. High 0CBH
+RCAP2L Byte 0CAH
*SCON T/C 2 Capture Reg. Low 98H
SBUF Byte 99H
PCON Serial Control 87H
Scrial Data Buffer
Power Control

»

= Bit addressable

- = 8052 only
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2.3 M3fAane 8255 MUY
Sy o e I~ S p & & a5 ¢
N5AAAD 8255 NUFHgTY 8255 Wugnsaldunnomwn Funilounuginsainiouen
YA U1 A0 Uaz Al 9240 Taunsaniuvt A0,A1 ¥89FHYT1 CS Y03 8255 vzdoDyAUNIADDAT Her

VDUBAATA AIN1519T 2.3 IZUAAINITABNDINA19)

A0 Al RD WR CS
Input Operator (READ)
Port A Data Bus 0 0 0 1 0
Port B Data Bus 0 1 0 ol 0
Port C Data Bus 1 0 0 1 0
Output Operator (WRITE)
Data Bus Port A 0 0 1 0 0
Data Bus Port B 0 1 1 0 0
Data Bus Port C 5a 0 1 0 0
Data Bus Port Control 1 1 1 0 0
Disable Function

Data Bus 3-Strate X X X X 1

Illegal condition 1 1 0 1 0
Data Bus 3-State X X 1 1 0

AT190 2.3 UARINITHINDT NAY

S

o J o [ s o 4
MstITuYeInes A B,C swfmualasdoyaidsliufaiwesnaugy Taveinsaiinuld

3 Tua fip Tnua 03 sa? land1auuds
2.4 eazReanyInuluga LCD
= iy
Tuluga LCD azlidmisznoundng3aindail
) & 2| = = v g o o
fuaadna (display) meluilusdnmainansouaaswalimulaserdondeninnisuen da
k4 '
Tudedesdiynlunsuesdoyanaainauuse LCD
[y} o @ d o
fnunu (controllor) 1udsdoyaninglasaimeusamaiugumsitnuves Tuga LCD
' LY A A J J o kY g dy Ja a |da
1B AVIDNIN LAPIAIBNBINTBDOWARS T 1TuAU AanuRuillFFUniugu Taomwizsition
19%0 (o5 HD44780 uag HD61830 Tav HD44780 v 1¥A2uau LCD nuudnuse dau HD61830 19
AUAL LCD HuunsIvn

v W [

fdfy (driver) iudSudygrunindiniugundulifuaawanaasdoyanuidivus

=

sUNS TR usaTuil 18un 1we s HD4100H waz MSM5259 1Hudu
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Tnssadumaluvesmuguluga LCD
Tumsldomluga tep $ufludesianudhlafondulaseadanzimdaildlumsai
aulididunou Tnsvesndaednluga LeD nuudnvszmsizannsadlelddolasliuion]aoy

unsumeluvesFunIugy LCD wes HD44780 14 1uTuga LCD nuudnuse sznoudan

RS e 3 CL1
Ve ——> WULBALATA 29sANIRRINRY ep CL2
B M
GND—> 74
<2 .
osCi—»> 52 = A4
T 3
05— - = 4 b =
»E ’E y { Ly 2 c:-
& s = g
8| @ ] DD RAM . 6 |16 2 |16
RS—> o w & v v & > & [~ COM1-COMIE
3 -~ 5.
RIW ——p '; 7 800 X 8 UA ‘é i§ 2
< -~
E—— & €2 i3 =
B 2 ¢ w® hal
e 4 R % 8. Y NE-
4, @ < > C
DB4-DB7 < E Sp :g & s gt g E .
DBO~DB3<—?4—> 3 ‘_:: \ 4 h 4 Y 2 5 ‘g
L] [ & X
o« oy
i CG RAM CG ROM = | a g
o -
- -  d
512 dn 7200 U "~ =
g 140 | 2 a0
3 <P & |~ SEG1-SEG40
- 5
7 ?
Busy N §
a3
: D)4y flag 5|, 5 40}
; :
58 |oR—=7> Y
o P B
2 A Uaa: > e P - D
23 RTUURIVAYADUY > Indsdawmas 40 in [
ne & | va——p ¥
= IF Wudeyaaunsy
3 VS —p

1 233 TaozunsumsiauvesTugaLed uuudnvse

(v da d 1 A Y affor Dot 9 Y 4 A A '

e sounmerdnn udaunldlumsaadesudadeyafuginsainsueniefiszie
neadoyaitneonnieluianiug

A N B = > P I Vo Y gy & ¥

39mAe M (Instruction Registor : IR ) 15 3aines 145udoyafidaningiinsainiouen

4
ieth ldarugumsuaasma

aa dy . g A /0 Yo Y s A
5‘3?7!9]05‘1]63&& (Data Reglstor 2 DR) lﬂuiﬁ]ﬁmﬂi1‘Kiﬂﬂlﬂﬂaﬂ1ﬂﬂﬂﬂ5mﬂ’lUu'ﬂﬂ!W@ﬂ’]U‘ﬂaﬂ

v El

o Y g o7 i)

ao lganbeanuhindhwihfinudeyauaamanserihveya luadeddausiuay luusuad

AIDNYT
[ o o c; =4
usshudoyanaadma (Display Data RAM :DDRAM ) Wunieanuswsuivinfude

v 3
yau91n53maes DR Aamuausziiveyalu DDRAM 11 11illan1519(Look up-lable) Y0962
o 4 o o A
9

g b4 ' ° ° o o
ﬂB5'YlLﬂ'lJvl’Jbll!‘.’iu’)ﬂﬂ’ﬂlﬁn‘iE]illlﬁle'iiJ!ﬂUﬂ’J@ﬂ‘Hi mam"lﬂuﬁﬂmmuﬁmwa
g v [ ] ° a @
JONINUAIDONYS (Character Generator ROM : CGROM ) uJuwmammmsaumﬁu%’aga 2
@ A o W 7 1 Ao = a 1 g '
ﬂﬂH‘S‘H'ii’)ﬁiyﬁﬂ‘hlm‘ﬂﬁ'l?ﬂ’iﬂ?)']u@ﬂﬂnlﬂllﬁﬂ\'l‘ﬂﬂ’)uﬁﬂ\‘mﬁﬂmu'lﬂ 7,200 U’ﬂiﬂﬂﬂzgﬂ@?uﬂ’lﬂﬂﬁlﬂﬂ

Yoyalu DDRAM
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USMAVFIBAYS (Character Generator RAM :CGRAM ) (Hunitiaea1us s i i usnysi

v @

a Y a a .3 ] PPy (=1 =) a a 1
umsasranuanyu v Gluﬂmwmaﬂyﬂu CGROM vlﬂJLWEN‘W’O UUUIA 512 e MTIVEULALDIY
A = 9

a1 Idsu@enns cGroM fe Weudeyanslu DDRAM udrdnuquazine1ua1In

CGRAM (04
uwlan BUSY iluduiivmihiindsanuzmsmanvesdniugulddasainouennsty
H ' k4 v
Ndmuguneuizsudeyansedidmse lidniuseumsdefoyansomdundifiniuaudos

4
AT UTIUzvRILHan BUSY Hidunou

LCD MODULE 16X1 LINE

17 1: GND
U1 2 : +V

21 3 : Brightness UsuAauadng
114 : RS

W1 5 : RIW

U6 : E

€1 7-14 : DO-D7

d' 1 % 9 » A @
317 2.34 sUatazmsdavilsauves lugausadauudnuse

1] u

RS RW NI

FuUAIRS

#1ua0us18AA LCO

duuieya

il

. v
DIUTDYR

317 2.35 uamennuduiuglunsiauvess RS, R/W iag E vealugaueadauuusnusy

U

[
v a [

b
Tuga LCD dmsaaliauiisdu 14 w1 dmsuswazideamsmauveaudazviiisail
1 4
VSS(¥11) A9ns179
td
VDD(¥12) Ap THides +5v
vo@13) undunasuus e dsuanuiduvosmsuanana

< a v Hi A o & o W
RS(¥14) 1Tuvdunaldlumsuoadeyaivmsdszinanaluvasiuidusmdadmsy

U
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v b
SR =

a s A a ¢ g 9 =T 2
Simaes IR w50 F9awei DRIasdnilifucodeyaidunsziiumdauddwiiiiherdoya

Q

fMTUMIuAAINA
{q ¥ ' o < = o
RW (funnlfidonmssmmSedoudoyaduluga Lepguihurordumsimualiidon

¥
UBUA
u

v o o Ja

S| ° o a °
E@16) ilundmivivdyyuiadioweialugarcp i

oo

D0-D7(v17-w4)iunildiiumarivesdoyaving s da

v
o L

LAdunaes WaadINa ( Clear display )

= o v g o @ a 1 ' 5
ideyadiduily otEfudmdilFToudeyarosiumde space 11U luDD-RAMT ML

Y

4 3 aa Jdo o W 8 ° ° 1o 1
iedudngAminumditazimsfimuaueansavedD-RAMITY 0 1nsir0s 0 Tlotduimis
;Y a
Frefoqavesveuansnauduzadin /DI 1

U
v A

2.MF351H5ulan (Return home )
Yo a y g IR ) ¢ L, ), @ o 1y
avsfmuaia 1 voweyaitlu uludmdeldimesesindounndu ludedmisiogaves
' o 4 o & . NG
vouaasrauddeyauueuawa hifounlaniufedeyamdavesdidail auflu 02HNS003H
o U A y
3.mduaenlnuamsfendoya(Entry mode Set)

’ E A
Unuazidenvosdoyamdasiail

U0 7 Un6 Un 5 Un 4 UR 3 UR 2 Un 1 UR 0
| d I 1 S Vo b ACS T

a A Aq Y o @ A a Y Y a
ua S ﬁd_lu‘lJ?"l“ﬂcl“]fch‘lﬂ'liﬂ’lﬁuﬂﬂﬂ“ﬂmgﬂlﬂﬂﬂ'ﬁllﬁﬂqNﬂlll'f]Mﬂ??ﬂ@uﬂl@gﬁﬂ’]ﬂ?ﬂ'ﬂ@ S

A a v ' o % s rg AA\MNo o Y a o
Lﬂu.”1”lllﬂlﬂﬂ‘ll'ﬂllaslﬁMﬂuﬁ]ﬂuﬁﬂﬂwaﬁ'Jm'f)i!"If’t)'iﬂz'ﬂﬂﬂ‘]ﬂ’llmG]'J'Oﬂ}:li‘ll@llﬂmuﬂzgﬂﬂuvlll‘ﬂ']\‘l

U U U
3

Y] 1y a ad 4 a9 Vo s F )Y | &
“H"IEILWIﬂ']'ﬂ'lﬂﬂﬂutﬂu”O”lllfJLﬂﬂ‘l]ﬂi‘.ljﬁhlﬂllﬂ'llﬂﬂiL“]ff]ﬁ]&’mﬂuvlﬂﬂ'lqsln'lil@

a a d' Y o ' d' a A 4 9 9 a dg‘ =)
ua I/Drflutumn%mwuﬂ’nmawmmsamu‘uayjaumuammmadDD—RAM NUIUNTD

=

a A ¥ ' I
anad 1 woamsa Tasdadidhy ” 1" uoans aveDD-RAMzRUTY uad iU 0 AT Tazana
4.MFPIVYNMINTAIHD
" v
Unvazi@uavostoyamdasiail
in 7 Um6 Un 5 UR 4 U 3 a2 dm 1 Um0
BT R e B R T

a a a Y a Y ) a 1 a y:{
ta DlFnruguarsladaseuaama Sdaildlu “ImzdumsTateuaana uadriaiidurorss
g a
Wumstaveuanna
a 9 Y J 4 Yy 9 vV J J y
ia C l¥mugumsuanadanesiyesuusondaina 81aoams Idiiinesisosudanado

a a ad a g < = P P '
fmuataihdu 1 drdmualndurorsedlumsilamosiwosnse luuaaaune s imos
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a 619) a 4 sY a dyd 4 4 a
U B ‘If’ﬂ')‘]Jf]llﬂ’]ﬁﬂizWﬁU”Uﬂ\‘]lﬂﬂiL“]f@iﬂ']ﬂﬂulﬂu”l”Lﬂ@iL“K@iﬁlZﬂiz‘WﬁU
o @ : d Y
S.f’nﬁ\iﬂTUﬂNﬂ]‘i!aﬂum@ﬂ"ﬂﬂﬁngﬂl@ﬂ‘HS

at = v o
MiTﬂa%L@UﬂﬂJﬂﬂﬂJaHﬁﬂWﬂﬂﬂﬂu

iR 7 UR6 UM 5 1R 4 UA 3 UR 2 Um 1 UR O

[olofol1 [sefrf ]~

g Jd v 3 1Y o a
fniﬂ’JUﬂqNﬂTiLﬁ@um@il“ﬁ'ﬂimz‘ﬂ'ﬂﬂﬂﬁiﬂuﬂ@uﬁﬂﬂﬂﬁ‘ﬁuﬂgﬂﬁﬂ'ﬁ MUUAVAS/CLAZR/L

& Yo :
Faamsonaunu lae il

SIC RL _ dnwmemsiiou Foyafida
0 0 Aounoies lilmadhe 10H-13H
0 1 AounesiagoslUnau 14H-17H
1 0 Aoudasnys lnlUniedhe 18H-1BH
1 ] Aouisnys Tmllnaumn 1CH-1FH

.y A du 5
6.ﬂ1ﬁ~1ﬂ1ﬂuﬂﬁﬂﬂ‘ﬁuﬂ1§'ﬂﬁ1u

o

=) = £y o o dy
U3YAIBYAVDIVIYANITIAIU

a7 Un6 UnS ina4 tn3 dn2Un1 0RO
P o (4]l ToL st i3]

a q ¥ o o Qc{yqlll 9) yadyd e I a a
gap/L1Fsmuasndanldaadedeiudoya hidatduoeztlumsaadenuy 4 da
Y
1 a [~ a
uaedaiiiu ezt 8 da
a Yo o ) 9 d @ Y g
a Nl¥smuas uuuIsiaveImsuannad iy “o”azuaara 1 UssHa autu “179z
waae 2 ussTalunssinvelaanamIusaLaadnala 2 ussnauazasams uaanauinndl 2

adia a 20 v y , .
UITINANNIUUAVA N ‘uclﬁ'nJu . lﬁﬂQﬂTﬂllﬂﬂlﬂifﬁJﬂQDD'RAM LLU\TL‘TJH 2‘])”0\'15@ 00H tiaz40H

b
a oA

a Y A a v o ¥ v g I <
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CON_PORT
PORT A
PORT B
PORT C
CON_PORT2
PORT C2
PORT B2

SCL
SDA

CS_LCD
RS_LCD

CONT BYTE_W
CONT_BYTE_R

INDEX_1_CNT
INDEX 2 CNT
PRINT 1 CNT
PRINT 2 CNT
RING COUNT
CALL_CHECK
RECEIVE TEMP
STOP_TIMER
USE_COUNT
STEAD_CALL
RECIEVE CNT
STORE_NUM
FUNC_CODE
VOICE TEMP
VOICE CH
VOICE OVER

DATE_TIME2
DATE_TIMEL

FIRST TIME
NUM_CHK

RING_COND
QUAN CALL1
QUAN CALL2
QUAN CALL3

TIME USE_H1
TIME USE_H2
TIME USE_M1
TIME_USE_ M2
TIME_USE_S1
TIME USE_S2

PRT_USE_CNT

NAM 1
NAM 2

ORG

EQU
EQU
EQU
EQU
EQU
EQU
EQU

BI1T
BIT

BIT
BIT

EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU

0000H

OFCOU3H
0FCO0H
OFCO1H
0FC02H
OFEO3H
OFEO2H
OFEO1H

B2 .5
P2.6

P1L.3
Pl.2

ODOH
OD1H

5CH
5DH
5EH
S5FH
60H
61H
62H
63H
64H
65H
66H
68H
69H
49H
40H
3EH

43H
41H

4AH
4BH
4FH
50H
51H
52H

53H
54H
55H
56H
57H
58H

59H

5AH
5BH



ORG 25H

ADD LOW_ RTC DS 1
DATA RTC: DS 1
SEC: DS 1
MIN: DS 1
HOUR: DS il
DAY: DS 1.
DATE: DS 1
MONTH: DS 1
YEAR: DS 1

MOV SP, #256-32
CLR EA

MOV PO, #00H

MOV P2, #00H

MOV A, #98H

MOV DPTR, #CON_PORT2
MOVX @DPTR, A

LCALL STEAD DELAY1
MOV PO, #00H

MOV P2, #00H

MOV A, #92H

MOV DPTR, #CON_PORT
MOVX @DPTR, A

MOV DPTR, #PORT C
MOV A, #5FH

MOVX @DPTR, A

LCALL STEAD DELAY1
LCALL STEAD INITIAL LCD

MOV DPTR, #0E200H
MOVX  A,@DPTR

MOV  VOICE CH,A
MOV DPTR, #0E300H
MOVX A, @DPTR

MOV . VOICE OVER,A
MOV DPTR, #0E100H
MOVX . A, @DPTR

MOV USE_ COUNT, A

Jz INIT TELL
INC DPTR

MOVX A,@DPTR
INC DPTR

MOVX A, @DPTR
SJIMP START

INIT TELL: MOV INDEX_1 CNT, #0DOH
MOV INDEX 2 CNT, #00H

START: LCALL CLEAR_LCD

SEL_ MODE : MOV DPTR, #PORT B
MOVX -~ A,@DPTR



ANL A, #02H
JNZ HOOK_CHECK
LCALL MODE AUTO1

HOOK_CHECK: MOV DPTR, #PORT B ; CHECK HOOK STATUS
MOVX A, @DPTR
ANL A, #01H
Jz RING CHECK
MOV A, #10H
LCALL DELAY s
LCALL CONNECT_ LCD
MOV A, #80H
LCALL WR_INS
MOV CALL CHECK, #00H
MOV R7,#00H
MOV RECEIVE TEMP, #00H
MOV STOP_TIMER, #00H
MOV STORE. NUM, #6BH
MOV FUNC_CODE, #6BH
MOV NUM_CHK, #00H
LCALL HOOK OPEN
MOV RING COND, #0BBH
LJMP START

RING CHECK: MOV DPTR, #PORT_A
MOVX A, @DPTR
ANL A, #20H
Jz STOP_RING
MOV DPTR, #PORT B
MOVX A, @DPTR
ANL A, #01H
MOV B,A
MOV A, #01H
MOV DPTR, #PORT C2
MOVX @DPTR, A
MOV A,B
Jz RING CHECK
MOV DPTR, #PORT_C2
MOV A, #00H
MOVX @DPTR, A
LJIMP START
STOP_RING: LJIMP START

,-************************‘k‘k****************************************

jRIKEkkkkkkkkkkkkkkxkkxkx*  MODE AUTO ANS * %k k k% kkk k% k%% %k % % Kk % % % & o4 k& *

MODE_AUTOL1 : MOV A, #80H
LCALL WR_INS
MOV DPTR, #LCD_MODE
LCALL WRITE_ MAS

MOV DPTR, #PORT_B
MOVX  A,@DPTR
ANL A, #08H

JNZ MODE- AUTO



LCALL PLAY REC VOICE
MODE_AUTO: MOV DPTR, #PORT_B

MOVX A, @DPTR

ANL A, #02H

JNZ STOP_MODE_AUTO
CHECK_RING: MOV DPTR, #PORT_A

MOVX A, @DPTR

ANL A, #20H

Jz NO RING
MOV R7, #18H
LP_N RING: LCALL DELAY2

DJNZ R7,LP_N_RING
MOVX A, @DPTR
ANL A, #20H

Jz NO_ RING
LCALL AUTO ANS
NO_RING: LJMP  MODE_AUTO1

STOP_MODE_AUTO: RET

,-***************************************************************

;********************* AUTO ANS ***k*k*kkhkhkhhdhdhhhkrrrdhrrhhhdhrtx

AUTO_ANS: MOV A, #0FFH
MOV DPTR, #PORT_C
MOVX =~ @DPTR,A
LCALL DELAY2
LCALL DELAY2
MoV A, #0BFH
MOVX = @DPTR,A
LP_AUTO COMP: MOV DPFTR, #PORT_B
MOVX  A,@DPTR
ANL A, #04H
Jz LP_AUTO_COMP
LP_AUTO ANS2: MOV DPTR, #PORT_B
MOVX A, @PTR
ANL A, #04H
JNZ LP_AUTO_ANS2
MOV A, #80H
LCALL WR_INS
MOV DPTR, #LCD_BLANK
LCALL WRITE MAS
MOV A, #80H
LCALL WR_INS
MOV DPTR, #L.CD_RECORD
LCALL WRITE MAS
LCALL RECORD_VOICE
MOV DPTR, #PORT_C
MOV A, #5FH
MOVX  @DPTR,A
MOV A, #80H
LCALL WR_INS
MOV DPTR, #LCD_REC_COMP
LCALL WRITE MAS
LCALL DELAY2
LCALL DELAY2



LCALL CLEAR_LCD
RET

’-******************* ******************************************

;*********************** RECORD VOICE khkdhhkhkhkhdhddhkhkhhkhkhhh ki

RECORD_VOICE: MOV A,VOICE_ OVER

INC ACC
MOV VOICE OVER,A
MOV A,VOICE CH
CINE A, #C1H,CH 2
ADD A, #30H

LCALL WR_LCD
LCALL DELAY2
MOV A, #6BH
MOV DPTR, #PORT C
MOVX @DPTR, A
LCALL DELAY 20s
MOV VOICE_CH, #02H
LJIMP STOP_REC
CH 2: CJINE A,#O2H,STOP_REC
ADD A, #30H
LCALL WR LCD
LCALL DELAY2
MOV A, #6EH
MOV DPTR, #PORT C
MOVX ° @DPTR, A
LCALL DELAY 20s
MOV VOICE CH,#01H
STOP_REC: RET

;******************************************************************

) *kk
pRIF Ik kA kkkkkkkkk k¥ *xk* DLAY RECORD VOICE  *k sk sk kkhok ook ks b ok k& ok

PLAY REC VOICE: MOV A, #80H
LCALL WR INS
MOV DPTR, #LCD_BLANK

LCALL WRITE MAS
LCALL DELAY3

MOV A,VOICE OVER
CJKE A, #C0H,VOICE 1
MOV A, #80H

LCALL WR_INS

MOV DPTR, #LCD_NO_REC V
LCALL WRITE MAS

LCALL DELAY2

LCALL DELAY?2

LCALL DELAY2

LJMP STOP_PLAY

VOICE 1: CINE A, #01H,VOICE 2
MOV A, #80H
LCALL WR_INS
MOV DPTR, #LCD_PLAY VOICE
LCALL WRITE MAS
MOV A, #01H

ADD A HZ0H



LCALL WR_LCD
LCALL DELAY3

MOV A, #47H

MOV DPTR, #PORT C
MOVX  @DPTR,A
LCALL DELAY 20s
LJMP  STOP PLAY

VOICE_2 MOV A, #80H
LCALL WR_INS
MOV DPTR, #L.CD_PLAY VOICE
LCALL WRITE MAS
MOV A, #31H

LCALL WR LCD
LCALL DELAY3

MOV A, #47H

MOV DPTR, #PORT _C
MOVX  @DPTR,A
LCALL- DELAY 20s
LCALL" CLEAR LGD
LCALL DELAY3

MOV A, #80H

LCALL WR INS

MOV DPTR, #L.CD_PLAY VOICE
LCALL WRITE MAS

MOV A, #32H

LCALL WR LCD

LCALL DELAY3

MOV A, #4DH

MOV DPTR, #PORT_C
MOVX @PTR, A
LCALL DELAY 20s

STOP_PLAY: MOV A, 0COH
LCALL WR_INS
MOV DPTR, #LCD_PLAY COMP

LCALL WRITE MAS
LCALL DELAY3
LCALL DELAY3

MOV VOICE CH,O01H
MOV VOICE OVER, #00H
LCRALL CLEAR LCD

RET

jERI KK Ik kkkkkkkhkkhkhhk khkkhkhhh sk hhhhkhkkhkhhkhhkhkhkhkkhkkkkk ko k ok ko &k
* Kok
jRF KKKk ok ok ok ok ok ok ok ok ok kkk Kk ok kk ok kX% HOOK OPEN

hhkdkhhkhhhkdhhhkdhkhhkddhrhkhhh dhkk*x

HOOK_OPEN: MOV RO, #00H
MOV DPTR, #PORT_B
MOVX A, @DPTR
ENL A, #01H
JZ STEAD HOOK_CO
NO_RING IN: LCALL  SHOW_DTMF
MOV A, RO
CINE A, #0CCH, RECIEVE_LOOP
MOV A, #0COH
LCALL  WR_INS
MOV DPTR, #LCD_BLANK

LCALL WRITE MAS



LCALL ~ SHOW_ FUNCTION
LJMP HOOK_OPEN
STEAD HOOK_CO: LJMP HOOK_CO
RECIEVE LOOP: MOV A,NUM_CHK
CJNE A, #09H, HOOK_OPEN
LCALL  DELAY 5s
LCALL CHECK_SIGNAL
SJIMP CHK_HOOK_OPEN
BUSY_TONE : LCALL  BUSY SIG
CHK_HOOK_OPEN: MOV A,RECEIVE_TEMP
CJINE A, #0BBH, HOOK_CO
LCALL  REC_DATE
LCALL  REC_NUM
LCALL  REC_TIME

MOV CALL CHECK, #00H
e USE_COUNT
MOV A, #0C0OH

LCALL  WR_INS

MOV DPTR, #LCD_BLANK

LCALL WRITE MAS

MOV FIRST TIME, #0BBH

MOV A, #0COH

LCALL WR_INS

LCALL SHOW TIMER

LCALL REC TIME USE

LCALL QUAN COUNT

LCALL KEEP_ DATA

LCALL CLEAR LCD
HOOK_CO: LCALL CLEAR LCD

MOV A, #0COH

ICALL  WR_ INS

MOV DPTR, #LCD_DISCONNECT

LCALL = WRITE MAS

LCALL DELAY2

RET
,-*******************************************************************

hhkkkkkKk*k
,-******************************* CHECK RBT

hhkkhkhkkkhkhkhdhhhddhhrhhhrrdhkhdhk k% k%

CHECK_ SIGNAL: MOV DPTR, #PORT A
MOVX A, @DPTR
ANL A, #80H
JZ BUSY SIGNAL

LCALL RBT SIG
J¥?  STCP_CHK SIGNAL
BUSY SIGNAL: LCALL BUSY SIG
STOP_CHK SIGNAL: RET

RBT SIG: MOV DPTR, #PORT_A
MOVX  A,@DPTR
ANL A, #40H
JZ RECV_LINE
MOV A, #0COH
LCALL WR_INS
MOV DPTR, #LCD_CALLING

LCALL ' 'WRITE MAS



RECV_LINE:

BBB:

STOP_SIGNAL:

BUSY SIG:
BUSY SHOW:

MOV

SJMP
MOV
MOVX
ANL
JZ
MOV
SJMP
MOV

NOP
RET

NOP
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
MOV
LCALL
MOV
MOVX®
ANL
JNZ
MOV
RET

DPTR, #PORT B
A, @DPTR

A, #01H

BBB ;IT IS HOOK CLOSED
RBT SIG

DPTR, #PORT B

A, @DPTR

A,#01H

BBB

RECEIVE TEMP, #0BBH

STOE_ SIGNAL

RECEIVE TEMP, #055H

A, #0COH
WR_INS

DPTR, #LCD BUSY
WRITE MAS

A, #20

DELAY s
CLEAR_LCD

A, #10

DELAY s

DPTR, #PORT B
A, @DPTR

A, #01H

BUSY SHOW
RECEIVE TEMP, #55H

;*******************************************************************

* K k%

pRERE KKk kkkkkkkkkxxk %k k** KEEP DATA WHILE OFF

hhkhkhhkhdhhhdhhdhhrrrrhkhkhhr*

KEEP_DATA:

MOV
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
RET

DPTR, #0E100H
A,USE COUNT
@DPTR, A

DPTR

2, INDEX 1 CNT
@DPTR, A

DPTR

A, INDEX 2 CNT
@DPTR, A

;******************’k************************************************

* %ok ok

;*********************** RECORD TIME USED
R o a3

REC_TIME USE:

MOV

DPH, INDEX 1 CNT



MOV DPL, INDEX 2 CNT
MOV RO, #53H
MOV R1, #06H
REC_TIME NEW: MOV A,@RO ;KEEP TELEPHONE NUMBER
MOVX @DPTR, A
LC~LL DELAY 10ms

INC RO

INC DPTR

DEC R1

MOV A,R1

JNZ REC_TIME_NEW
REC_TIM COMP: MOV INDEX_1 CNT,DPH ;KEEP ADDRESS OF MEMORY
FOR PRINT

MOV INDEX 2 CNT,DPL

RET

,-*******************************************************************

* %k k%

. . =
jRIFF KA Ak kkkxkkkkkkkkkk*x RECORD TIME & DATE
hhkokkkkhkhkhhkhhkhk ok hx kkhhhk+ bk kkkkkkk

REC TIME: PUSH 00H
PUSH 01H
MOV DPH, INDEX 1 CNT
MOV DPL, INDEX 2 CNT
INIT PORT: SETB: SCL
SETB SDA
MOV ADD_LOW RTC, #02H

LCALL RE2AD BYTE
LCALL SHOWASC

MOV A, RO

MOVX @DPTR, A

INC DPTR

MOV A,R1

MOVX @DPTR, A

INC DPTR

MOV ADD LOW RTC, #01H

LCALL READ BYTE
LCALL SHOWASC

MOV A, RO
MOVX @DPTR, A

INC DPTR

MOV A,R1

MOVX @DPTR, A

INC DPTR

MOV ADD_LOW_RTC, #00H

LCALL READ BYTE
LCALL SHOWASC

MO A, x0
MOVX @DPTR, A
INC DPTR
MOV A,R1
MOVX @DPTR, A
INC DPTR

MOV INDEX 1 CNT,DPH



MOV
MOV
SUEB
MOV
POP
POP
RET

;******************* * ok kk

REC DATE: PUSH
PUSH
MOV
MOV

INIT PORT2: SETB
SETB
MOV
LCALL
LCALL
MOV
MOVX
INC
MOV
MOVX
INC
MOV
LCALL
LCALL
MOV
MOVX
INC
MOV
MOVX
INC
MOV
LCALL
LCALL
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOV
MOV
SUBB
MOV
POP
POP
RET

INDEX 2 CNT,DPL
A,DPL

A, #06H

DPL,A

00H

01H

RECORD DATE *****************************

00H
01H
DPH, INDEX 1 CNT
DPL, INDEX_ 2 CNT

SCL
SDA

ADD LOW_RTC, #04H
READ_BYTE
SHOWASC

A, RO

@DPTR, A

DPTR

A,R1

@DPTR, A

DPTR

ADD LOW_RTC, #05H
READ BYTE
SHOWASC

A, RO

@DPTR, A

DPTR

A,R1

@DPTR, A

DPTR

ADD LOW_RTC, #06H
READ BYTE
SHOWASC

A, RO

@DPTR, A

DPTR

A,RL

@DPTIR, A

DPTR

INDEX_1 CNT,DPH
INDEX_2 CNT, DPL
A,DPL

A, #06H

DPL, A

00H

01H

'-******************-k**-k********************************************

SHOWASC : PUSH
SWAP

ACC
A



ANL A, #0FH

ADD A, #30H
MOV RO, A
POP ACC
ANL A, #0FH
ADD A, #30H
MOV R1,A
RET

;********************* REAL TIME CLOCK
hhkhkhkhkhhdhdhhhkhdhhhkdrhhdhhhhhkdrdkkkdr

WRITE BYTE: CLR SDA
CLR SCL
MOV A, #CONT BYTE W
LCALL  LOOP BYTE
SETB SDA
SETB SCL
JB SDA, WRITE_BYTE
CLR sCh
MOV A,ADD LOW RTC
LCALL  LOOP_BYTE
SETB SDA
SETB SCL
JB SDA, WRITE_BYTE
CLR SCL
MOV ' A,DATA RTC
LCALL  LOOP_BYTE
SETB SDA
SETB SCL
JB SDA, WRITE BYTE
CLR SDA
CLR SCL
SETB SCL
SETB sba
RET

’-******************************************************

READ BYTE: CLR SDA
CLR SCL
MOV A, #CONT BYTE W
LCALL  LOOP BYTE
SETB SDA
SETB SCL
JB SDA,READ BYTE
CLR SCL
MOV A,ADD LOW RTC
LCALL  LOOP_BYTE
SETB SDA
SETB §CL
JB SDA, READ BYTE
CLR SCL
SETB scn
SETB SDA

CLR SDA



CLR SCL

MOV A, #CONT BYTE R
LCALL  LOOP BYTE
SETB SDA

SETB SCL

JB SDA, READ_BYTE
CLR SeL

LCALL  LOOP_READ
SETB SDA

SETB SCL

CLR SCL

SETB SCL

SETB SDA

RET

l-****************************************************

LOOP_BYTE: PUSH 02H

MOV R2,#08H
LOOP_SEND: RLC A

MOV SDA, C

SETB SCL

CLR SCL

DJINZ R2, LOOP_SEND

POP 02H

RET

,-*****************************************************

LOOP_READ: PUSH 02H
MOV R2,#08H
LOOP_READ1: SETB SCL
MOV C, SDA
CLR SCL
RLC A
DJNZ R2,LOOP_READ1
MOV DATA RTC,A
POP 02H
RET

;*******************************************************

STEAD DELAY1: LCALL DELAY1
RET

STEAD_INITIAL LCD: LCALL INTTIAL LCD
RET

’-***************************************************************

PRI R Kk kdkkdkkkkkkkkkkkkxk*k*+ RECORD NUMBER
TELEPHONE* ** %k kk k% kkk kk ok hkkkk k& %k &

REC_NUM: MOV DPH, INDEX_1_ CNT
MOV DPL, INDEX_2 CNT
MOV A, #89H

LCALL WR_INS
MOV A, CALL CHECK



MOVX @DPTK, A
LCALL DELAY 10ms

INC DPTR
MOV RO, #6BH
MOV A,#089H
LCALL WR_INS

REC_NEW: MOV  A,@RO
MOVX  @DPTR,A
LCALL DELAY 10ms
INC RO
INC DPTR
DEC CALL_ CHECK
MOV A, CALL_CHECK
JNZ REC_NEW

COMPLETE : MOV INDEX 1 CNT,DPH
MOV INDEX 2 CNT,DPL
RET

;********************** Fhhkhhhkrdkrrdhhhhkhhkdkhhkddddhhhdddhdhhdbhkdkddkdhhbhhhdr

;*********************** PRINT NUMBER TELEPHONE #**%**%%%%xk*k*hkhkhkrk %%

PRINT NUM: MOV A, #0DH
MOV B, A
LCALL PRT BUSY
MOV A,B
LCALL = PRT SEND
MOV DPTR, #FRT_ORDER

LCALL PRINTER
LCALL END MAS

MOV DPTR, #PRT TITLE
LCALL  PRINTER

LCALL END _MAS

MOV A, #80H

LCALL WR_INS

MOV DPTR, #LCD_PRINT

LCALL WRITE MAS

MOV DPTR, #0D000H
START DATE: PUSH 05H

PUSH 03H

MOV R5, #03H
PRINT DATE: MOVX A, @DPTR

LCALL DELAY 10ms
LCALL SEND DATA
INC DPTR
MOVX A, @DPTR
LCALL DELAY_ 10ms
LCALL SEND DATA
INC DPTR
DJNZ  R5,PRT SLAD1
SJMP  END DATE
PRT SLADI: LOATH PRI SLAD
LJMP  PRINT DATE
END DATE: PUSH  DPH



SPACE DATE:

KEEP_INDEX:

RINT NEW:

SPACEl:

NINE:
SPACE2:

PRINT TIME:

PRT COLON:

END TIME:

PUSH
MOV
LCALL
DJNZ
POP
POP
POP
POP
MOVX
LCALL
MOV
MOV
INC
MOVX
LCALL
PUSH
PUSH
LCALL
POP
POP
INC
DEC
MOV
JNZ
PUSH
PUSH
CJINE
SJMP
LCALL
INC
CJINE
MOV
LCALL
DJINZ
POP
POP
PUSH
PUSH
MOV
MOVX
LCALL
LCALL
INC
MOVX
LCALL
LCALL
INC
DJNZ
SJIMP
PUSH
PUSH
MOV
LCALL
POP
POP
LJIMP
PUSH

DPL

R3,#03H
PRINT SPACE
R3,SPACE_DATE
DPL

DPH

03H

05H

A, @PTR
DELAY 10ms
CALL CHECK, A
R3,A

DPTR

A, @PTR
DELAY 10ms
DPH

DPL

SEND DATA2
DPL

DPH

DPTR
CALL_CHECK
A, CALL CHECK
PRINT NEW
DPH

DPL

R3,#09H, SPACEL
NINE

PRINT_ SPACE
R3

R3,#09H, SPACE1

R3,#03H
PRINT SPACE
R3, SPACE2
DPL

DPH

05H

03H

R5, #03H

A, @DPTR
DELAY 1iOms
SEND DATA
DBIR

A, @DPTR
DELAY 10ms
SEND DATA
DPTR

R5, PRT COLON
END TIME
DPH

DPL

A, #3RH
SEND DATA2
DPL

DPH

PRINT 1IME
DPH



PUSH DPL

MOV R3,#03H
SPACE3: LCALL PRINT SPACE

DJNZ R3,SPACE3

POP DPL

POP DPH

POP 03H

POP 05H

’-********************* TIME USED **% *kkkkdkhhhdhdhdhdhhhdhddhbrrthdkdkrd

PUSH 03H
PUSH 05H
MOV R5,#03H

PRT_TIM USE: MOVX A, @PTR
LCALL DELAY 10ms
LCALL SEND DATA
INC DPTR
MOVX ~ A, @DPTR
LCALL DELAY 10ms
LCALL SEND_DATA
INC DPTR
DJINZ  R5,PRT.COLON2
SJMP  END TIM USE

PRT COLON2: . PUSH - DPH
PUSH  DPL
MOV A, #3RH
LCALL = SEND DATA2
POP DPL
POP DPH
LJMP  PRT TIM USE

END_TIM USE: POP 03H
POP O5H

;*****************************************************************

PUSH DPH

PUSH DPL

MOV A, #0C0H

LCALL WR_INS

MOV DPTR, #LCD BLANK

LCALL WRITE MAS

MOV A, #0COH

LCALL WR_INS

POP DPL

POP DPH

DEC USE_COTINT ; INDEX OF USABLE
TELEPHONE

MOV A,USE_COUNT

JNZ FEED LINE

LJIMP PRINT COMP

FEED LINE: PUSH DPH



PUSH  DPL
LCALL END MAS
POP DPL

POP DPH

LJMP  START DATE

PRINT COMP: PUSH DPH
PUSH DPL
LCALL END MAS

LCALL PRT QUAN USE
LCALL END MAS

LCALL PRT DT PRT
LCALL END MAS

MOV DPTR, #END PRINT NUM
LCALL PRINTER '
POP DPL,

POP DPH

MOV A, #80H

LCALL ~WR_INS

MOV DPTR, #LCD_PRINT
LCALL WRITE MAS

MOV DPTR, #LCD COMPLETE

LCALL WRITE MAS
LCALL DELAY3

MOV INDEX_1 CNT,#0DOH
MOV INDEX_Z_CNT, #00H
MOV USE_COUNT, #00H

MOV A,USE_COUNT
MOV DPTR, #0E100H
MOVX @DPTR, A
LCALL.  FORM_FEED

MOV RO, #6AH
MOV @RO, #00H
INC RO

MOV @RO,#00H
INC RO

MOV @RO , #00H
RET

I-*******************************************************************

*

PREKA Sk kkkkkkk Xk kkkkkkk4*¥* PRINT QUANTITY USE
khkkkdhhhkdhhkhkhhkhkkhhkhkkrk *

PRT_QUAN USE: PUSH DPL
PUSH DPH
LCALL END MAS

MOV, DPTR, #PRT QUANTITY



LCALL PRINTER2

MOV DPTR, #0DFFAH
MOVX A,@DPTR
LCALL SEND DATA2
MOV DPTR, #0DFFBH

MOVX A,@DPTR
LCALL SEND DATA2
MOV DPTR, #0DFFCH
MOVX A,@DP1R
LCALL SEND DATA2

POP DPH
POP DPL
RET

’-*******************************************************************

* kkk ok

I-*************************** Date of prlnt

khkkhkhkhkhhdhhhhhdhhrhrhdhhkkhdk*rhrks

PRT_DT PRT: PUSH DPL
PUSH DPH
MOV DPTR, #PRT DATE PRINT

LCALL PRINTER2

READ DATE: PUSH  00H
PUSH 01H
PUSH 06H
PUSH 07H
INIT_PORT DATE:  SETB SCL
SETB SDA
MOV R7,#04H
MOV R6, #03H
PRT_DATE NEW: MOV A,R7
MOV ADD LOW RTC,A

LCALL READ BYTE
LCALL SHOWASC

MOV A, RO

LCALL  SEND DATA

MOV A,R1

LCALL  SEND DATA

INC R7

DJINZ R6,PRINT SLAD

SJMP END PRT DT
PRINT SLAD: LCALL PRT SLAD

SJMP PRT DATE NEW
END_PRT DT:  POP 00H

POP 01H

POP 06H

POP 07H

POP DPH



POP DPL
RET

,-*******************************************************************
*

JRIFE A K KA kkkkkkkkkkkkkkkk% SEND DATA & SLAD
hkkkkkkhkhkkhkhhkhkkhk khk*k

SEND DATA: MOV R3,A
PUSH DPH
PUSH DPL
LCALL PRT BUSY
MOV A, R3
LCALL PRT SEND
POP DPL
POP DPH
RET

PRT SLAD: PUSH  DPH
PUSH  DPL
MOV A F"H
MOV B, A
LCALL ~ PRT BUSY
MOV A, B
LCALL PRT_SEND
POP DPL
POP DPH
RET

SEND DATA2: MOV B,A
LCALL  PRT BUSY
MOV A,B
LCALL  PRT SEND
RET

’-*****************************************************************

jRIFEF Ak kkkkkkkkkx DRINT MASSAGE  *hkkksh ks Kok ko k k& hok & % % %% & o & & % & &

PRINT MAS: MOV A, #00H

PRINT: MOV DPH, NAM_1
MOV DPL, NAM 2
PUSH ACC

MOVC  A,@A+DPTR
CINE A, #00H,PR_SND
POP ol

SJMP  END MAS

PR_SND: MOV B,A
LCALL PRY BUSY
MOV A,B
LCALL PRT_ SEND
POP Acc
INC ACC

SJIMP PRINT

END MAS: LCALL 'PRT BUSY



MOV A, #0RH
LCALL PRT_SEND
LCALL PRT BUSY

MOV A, #0DH
LCALL PRT_SEND
RET

I-**********************************************,-

PRINT MAS2: MOV A, #00H

PRINT2: MOV DPH,NAM 1
MOV DPL,NAM 2
PUSH ACC

MOvC A, @A+DPTR

CJINE A,#00H, PR_SND2
POP ACC

SJMP END MAS2

PR SND2: LCALL ~ SEND DATA2
POR ACC
INC ACC

SJTMP PRINT2

END MAS2: NOP
RET

’-***********************;

PRINTER: MOV NAM 1,DPH
MOV NAM 2,DPL
LCALL PRINT MAS
RET

’-**********************;

PRINTER2: MOV NAM 1,DPH
MOV N2M 2,DPL
LCALL PRINT MAS2
RET

;**********************;

PRT BUSY: MOV DPTR, #PORT_C2
MOV A, #08H
MOVX @DPTR, A
PRT BUSY2: MOVX A,@DPTR
ANL A, #80H
JNZ PRT BUSY2
RET
PRT SEND: MOV DPTR, #PORT B2
MOVX @DPTR, A
MOV A, #00H
MOV DPTR, #PORT_C2
MOVX @DPTR, A
MOV A, #08H

MOVX @DPTR, A



RET

PRINT TAB: LCALL PRT_BUSY
MOV A, #09H
LCALL PRT_SEND
RET

PRINT SPACE: LCALL PRT BUSY
MOV A, #20H
LCALL PRT SENU
RET

FORM_ FEED: LCALL PRT_BUSY
MOV A, #0CH
LCALL PRT_SEND
RET

,-*******************************************************************

’-************************* SHOW_FUNCTION LR R R RS SR R RS R R E TR X TR

SHOW_FUNCTION: MOV A, #80H
LCALL WR INS
MOV DPTR, #LCD FUNCTION
LCALL WRITE_ MAS
MOV DPTR, #PORT A
MOVX A, @DPTR
MOV B, A
ANL A, #10H
JNZ PRESS_CODE
MOV DPTR, #PORT. B
MOVX = A, @DPTR
ANL A, #01H
JNZ SHOW_FUNCTION
LJMP ~ STOP FUNCTION
PRESS_CODE : LCALL CHECK DTMF
MOV RO, A

LCALL WR.LCD
LCALL ~STD CHECK
LCALL DELAY3
MOV 2A,RO
CINE = A, #31H,NOT PRINT
LCALL - PRINT ORDER
LJMP  STOP FUNCTION

NOT PRINT: CINE A, #32H,NOT SET_DATE
LCALL SET DATE
LJVP  STOP FUNCTION

NOT_SET_DATE CJINE A, #33H,NO_FUNCTION
LCALL SET TIME
LJIMP STOP_ FUNCTION

NO_FUNCTION: MOV A,#0COH
LCALL WR_INS
MOV DPTR, #LCD_NON_FUNCTION

LCALL WRITE MAS
LCALL DELAY3
LJIMP SHOW_ FUNCTION



STOP_FUNCTION: LCALL CLEAR_LCD

MOV A, #0COH

LCALL WR_INS

MOV DPTR, #L.CD_CONNECT
LCALL WRITE MAS

MOV A, #80H

LCALL WR_INS

MOV 6BH, #00H

MOV 6CH, #00H

MoV 6DH, #00H

MOV R7,#00H

MOV RECEIVE TEMP, #00H
MoV STOP_TIMER, #00H
MOV STORE _NUM, #6AH
MOV FUNC_CODE, #6AH
RET

,-******************k*******:‘_ L o o o T A MR RSO AOAOpO

*

;*****‘k**************** SEIr TIME hhhkdhhhddkhkhhhhhkhhhdhhdhdhdhrhkhdhdkhk*

SET TIME: MOV A, #80H
LCALL WR_INS
MOV DPTR, #LCD_BLANK
LCALL WRITE MAS
MOV ' A, #80H
LCALL WR_INS
MOV DPTR, #LCD_SET TIME

LCALL WRITE MAS
MOV 2, #0COH
LCALL WR_INS
MOV DPIR, #LCD_CONFIRM
LCALL  WRITE MAS
LCALL CHECK CONFIRM
CINE A, #31H, TIME CANCEL1
SJMP | CROSS TIMEL
TIME CANCELI: LIMP  TIME CANCEL
CROSS_TIMEL: MOV A, #0COH
LCALL ~WR_INS
MOV DPTR, #LCD_S TIME
LCALL  WRITE_MAS
MOV A, #0C2H
LCALL WR_INS
LCALL CHECK CONFIRM
MOV 43H,A
LCALL WR_LCD
CALL CHECK_CONFIRM

MOV 44H,A
LCALL WR_LCD
MOV A, #0C5H

LCALL WR_INS
LCALL CHECK CONFIRM
MOV 41H,A
LCALL WR_LCD



LCALL CHECK CONFIRM
MOV 42H, A

LCALL WR_LCD

MOV A, #0C8H

LCALL WR_INS

LCALL CHECK CONFIRM
MOV 47H, A

LCALL WR_LCD

LCALL CHECK CONFIRM

MOV 48H, A

LCALL WR_LCD

MOV A, #80H

LCALL WR_INS

MOV DPTR, #LCD_CONFIRM

LCALL WRITE MAS
LCALL CHECK_CONFIRM
CJINE A, #31H, TIME CANCEL

SETB SCL

SETB SDA

MoV A, 43H

MoV R3,A

MOV 4, 44H

MOV R2,A

MOV ADD LOW_RTC, #02H
LCALL  CONV_ASC BCD

MOV DATA RTC,A

LCALL  WRITE BYTE

MOV A, 41H

MOV R3,A

MOV . A, 42H

MOV R2,A

MOV ADD_LOW_RTC, #01H
LCALL  CONV_ASC BCD

ADD A, #10H

MOV DATA RTC,A
LCALL  WRITE BYTE

MOV A, 47H

MOV R3,A

MOV A, 48H

MOV R2,A

MOV ADD_LOW_RTC, #00H
LCALL  CONV_ASC BCD
MOV DATA RTC,A

LCALL WRITE BYTE

TIME CANCEL: RET

I-*******************************************************************

) hohkkkkkhhhkhkhhhhkdhhhhhkrhdhkkdhrh*
jRXKkkdkkkkkhkkkkxkxkkk** GET DATE ****H** kkkkkkkkkkkok kK

SET DATE: MOV A, #80H
LCALL WR_INS
MOV DPTR, #LCD_BLANK

LCALL WRITE_MAS
MOV A, #80H

LCALL WR_INS

MOV DPTR, #LCD SET DATE



DATE_CANCELL :
CROSS_DATE1:

LCALL
MOV
LCALL
MOV
LCALL
LCALL
CINE
SIMP
LJIMP
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV -
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCLZLL
CJINE
SETB
SETB
MOV
MOV
MOV
MOV
MOV
LCALL
MOV
LCrLL
MOV
MOV
MOV
MOV

WRITE MAS
A, #0COH

WR_INS

DPTR, #LCD_CONFIRM
WRITE MAS
CHECK_CONFIRM
A, #31H, DATE CANCEL1
CROSS_DATE1
DATE_CANCEL
A, #0COH

WR_INS

DPTR, #L.CD_DATE
WRITE MAS

A, #0C2H

WR_INS
CHECK_CONFIRM
43H,A

WR_LCD
CHECK_CONFIRM
44H,A

WR_LCD
A, #0C5H

WR_ TNS
CHECK_CONFIRM
41H,A

WR_LCD
CHECK_CONFIRM
42H,A

WR_LCD
A, #0C8H

WR_INS

CHECK CONFIRM
47H,A

WR_LCD

CHECK CONFIRM
48H,A

WR_LCD
A, #80H

WR_INS

DPTR, #LCD_CONFIRM
WRITE MAS
CHECK_ CONFIRM
A, #31H, DATE CANCEL
SCL

SDA

A, 43H

R3,A

A, 44H

R2,A
ADD_LOW_RTC, #04H
CONV_ASC BCD
DATA RTC,A
WRITE BYTE

A, 41H

R3,A

A,42H

R2, A



MOV ADD LOW RTC, #05H
LCALL CONV_ASC_BCD

ADD L, #02H
MoV DATA RTC,A
LCALL WRITE BYTE
MoV A,47H
MOV R3,A
MoV A,48H
MOV R2,A
MOV ADD LOW_RTC, #06H
LCALL CONV_ASC BCD
MoV DATA RTC,A
LCALL WRITE BYTE
DATE_CANCEL: RET
CONV_ASC BCD: MOV A,R3
SUBB A, #30H
MOV R1,A
MOV A, R2
SUBB A, #30H
MoV RO, A
MOV A, #00H
MOV A,R1
SWAP A
ADD A,RO
RET

,-*******************************************************************

;*********************** PRINT ORDER Fhkkdhkkdkhhkhkkdhkhkhkhdkdhdhkhhkdhdhrdhrdx

PRINT ORDER: MOV A, #80H
LCALL WR_INS
MOV DPTR, #LCD_ BLANK
LCALL WRITE MAS
MOV A, #80H
LCALL WR_INS
MOV DPTR, #LCD_PRINT
LCALL WRITE MAS
MOV A, #0COH
LCALL WR_INS
MOV DPTR, #LCD CONFIRM

LCALL WRITE MAS

LCALL CHECK CONFIRM

CJINE A, #31H, PRINT CANCEL
LCALL CLEAR LCD

MOV 2, USE_COUNT
JNZ CAN PRINT

MOV A, #80H

LCALL WR_INS

MOV DPTR, #LCD_NO_PRINT
LCALL WRITE MAS

MOV A, #0COH

LCALL WR_INS

MOV DPTR, #LCD_NO_HAVE USE

LCALL WRITE_MAS
LCALL DELAY3

LCALL DELAY?2

LJMP /1| STOP_ FUNC PRINT



CAN PRINT:

PRINT CANCEL:

STOP_FUNC_PRINT:

MOV A, #80H
LCALL WR_INS

MOV DPTR, #LCD_PRINT
LCALL WRITE_MAS

LCALL DELAY3

LCALL PRINT NUM

MoV USE_COUNT, #00H
SJMP  STOP_FUNC_PRINT
CINE A, #32H, STOP_FUNC_PRINT
LCALL CLEAR_LCD

MOV A, #80H

LCALL WR_INS

MOV DPTR, #LCD_CANCEL
LCALL WRITE MAS

LCALL DELAY3

NOP

RET

I-*******************************************************************

. * % * * %
,*********************** CHECK CONFIRM ****kdkkkhkhkhkdhhrhrrx *hkkkkk*k

CHECK_CONFIRM:

PRESS CONFIRM:

STOP_CONFIRM:

MOV DPTR, #PORT A

MOVX A, @DPTR

MOV B, A

ANL A, #10H

JNZ PRESS CONFIRM
MOV DPTk, #PORT B

MOVX A, @DPTR

ANL A, #01H

JNZ CHECK CONFIRM

SJMP STOP_CONFIRM
LCALL CHECK DTMF
MOV RO, A

LCALL STD CHECK
LCALL DELAY3

MOV A, RO

RET

,-*******************************************************************

jRFFEI KKk kkkkkkkkkxk*kk k%%  CHECK RECEIVE & CHECK CLOSE****%%%%%%%% %% %+

CHECK REV:

CHECK_ CLOSE:

MOV
LCAL
MOV
MOVX
ANL
RET

MOV
MOVX
ANL
RET

AL, #20

L DELAY s
DPTR, #PORT A
A, @DPTR
A, #10H

DPTR, #PORT_B
A,@DPTR
A,#01H

I-*************************************************************



;*********************** CONNECT dhkhkhkhhhdhhkdhhdhhhhkdhrhkrhkhk ki

CONNECT LCD: MOV A, #0COH
LCALL WR_INS
MOV DPTR, #LCD_CONNECT
LCALL WRITE_ MAS
RET

;****************************************************************

I-******************************* SHOW DTMF *%*x%xkkhkhhkhkkhkhdhkhkhkhhkhkrkr ks

SHOW_DTMF : MOV DPTR, #PORT A
MOVX A,@DPTR
MOV B,A ;
ANL A, #10H
Jz STOP_SHOW

INC NUM_CHK
LCALL CHECK DTMF
MOV RO, STORE_NUM
MOV @RO, A

INC RO

MOV STORE_NUM, RO
LCALL WR_LCD

LCALL ~ STD_ CHECK

INC CALL CHECK

LCALL CHECK CODE
STOP_SHOW: NOP

RET

;******************** Fhkhkdkhkkhkdhdhhkhdrdhhhkhhhhhkhkddhrhhdhhdkhhhdrrdk bk rrdd

,-**************************** CHECK CODE ***%kkkkddhhkhddhhkhkrhrdrhrhhdkht

CHECK_CODE: MOV RO, FUNC_CODE

MOV A,@RO

INC RO

CJNE A, #2RH, NON_ CODE

MOV A, @RO

INC RO

CJINE A, #2AH,NON_ CODE

MOV A, @RO

INC RO

CJINE A, #22H,NON CODE

MOV RO, #0CCH
NON_CODE: NOP

RET

;******************** dhkkhkkhhkkhhdhhhhhhhhhkhkhkhkhhhhdhdhdhhhhhhdhhdrhdhkdhhdx

jRIEkkkkkkkkkkhkkhkhkkkkkhrkkkk CHECK DTME ** %k dkodkkodhk ok kkk kK %k & & &k % % % % % %

CHECK DTMF: MOV A,B

ANL A, #O0FH
CJINE A, #0AH,CHG DTMF1
MOV A, #30H
SJIMP STOP_DTMF
CHG DTMF1: CJINE A, #0BH, CHG_DTMF2

MOV A, #22H
SJMP STOP_ DTMF



CHG_DTMF2: CJNE 2, #0CH, CHG_DTMF3

MOV A, #23H

SJMP  STOP DTMF
CHG DTMF3:  ADD A, #30H
STOP_DTMF:  NOP

RET

I-******************************************************************

l-**************************** STD CHECK ***x%*kd*khkkhhdhdhkhdhhhdhdhrhrdhrt %

STD_CHECK: MOV DPTR, #PORT A
MOVX A, @DPTR
ANL A, #10H

JZ NOT_STD

SJMP  STD CHECK
NOT_STD: NOP

RET

;****************************************************************

;*********************** QUANTITY UESD **x*k%xkkkhkhddhhkhkhdhhddrhkhkhhkihsk

QUAN COUNT: MOV QUAN CALL1,#00H
MOV QUAN CALL2, #00H
MOV QUAN CALL3, #00H
PUSH 05H
PUSH 06H
MOV A, USE_COUNT
MOV R5,A
LCALL HUND
MOV DPTR, #0DFFAH
MOV A, QUAN CALL3
MOVX EDPTR, £
MOV DPTR, #0DFFBH
MOV A, QUAN CALL2
MOVX @DPTR, A
MOV DPTR, #0DFFCH
MOV A, QUAN CALL1
MOVX @DPTR, A
POP 05H
POP 06H
RET

HUND: MOV A, #0H

HUNDL : MOV DPTR, #QUAN USE3
PUSH ACC
MOVC A, @A+DPTR
CJINE A, #00H, WRT HUND
POP ACC
LJIMP MINS2

WRT HUND: MOV QUAN CALL3,A
LCALL TEN
MOV A,R6
MOV RO, A
CJNE RO, #0DDH, HUND1 2
POP ACC
SJIMP HUND2

HUND1 2: poP ACC
N5912ENG ACC



LJMP HUND1

HUND2 : NOP
RET
TEN : MOV A, #0H
TEN1: MOV DPTR, #QUAN USE2
PUSH AcC
MOVC A, @A+DPTR
CJNE A, #00H, WRT TEN
POP Acc
LJMP TEN2
WRT TEN: MOV QUAN CALL2,A
LCALL ONE
MOV A, R6
MOV RO, A
CJNE RO, #ODDH, TEN1 2
POP acc
SJMP TEN2
TEN1 2: POP ACC
INC ACC
LJMP TEN1
TEN2 : NOP
RET
ONE : MOV A, #0H
ONEL : MOV DPTR, #QUAN USE1
PUSH acc
MOVC A, @A+DPTR
CJNE A, #00H, WRT ONE
POP aAcc
LJMP ONE2
WRT ONE: MOV QUAN CALL1,A
MOV A, RS
Jz STOP QUAN
DEC RS
POP ACe
INC ACC
LJVP ONE1
STOP_QUAN:  POP acc
MOV R6 , #0DDH
ONE2 : NOP
RET

;*************************************************************

pREF kK kkkkkkkkkkkkkkhkdkk  QHOW TIMER  *xkkkkdkkdkhhhkkkokkkkokkokkk

SHOW_TIMER: CLR RS_LCD
MOV A, #0C2H
LCALL WR_INS
MOV A, #3RH
LCALL WR_LCD
MOV A, #0CSH
LCALL WR_INS
MOV A, #3AH
LCALL WR_LCD
FIRST: MOV RO, CALL_CHECK
MOV A, RO
ADD A, #80H
LCALL WR_INS

LCALL HOUR1



RET

;******************* HOUR hhhkhkhkhkdhhdhhkhkhkdkhrrhhhdrhkhdk it
HOURL : MOV A, #0H
HOU1l 1: MOV DPTR, #LCD_TABS
PUSH ACC
MOVC A, @A+DPTR
CJNE A, #00H, WRITES
pop acc
LJMP HOUS1
WRITES : PUSH FTals!
MOV A, #0C0H
LCALL WR_INS
POP AcC
MOV TIME_USE_H1,A
LCALL -  WR_LCD
LCALL HOUR2
MOV RO, STOP_TIMER
CJNE RO, #0DDH, HOU1 2
POP ace
SJMP HOUS1
HOU1l 2: POP Acc
INC Acc
LJMP HOU1_1
HOUS1: NOP
RET
HOUR?2 : MOV A, #0H
HOU2_ 1: MOV DPTR, #LCD_TAB6
PUSH ACC
Move A, @A+DPTR
CJNE A, #00H, WRITE6G
POP ACC
LJMP HOUS?2
WRITES : PUSH acc
MOV A, #0C1H
LCALL WR_INS
POP ACC
LCALL BUSY
MOV TIME USE H2,A
LCALL WR_LCD
LCALL MINUTEL
MOV RO, STOP TIMER
CJNE RO, #0DDH, HOU2 2
POP ACC
SJMP HOUS2
HOU2 2: POP ACC
INC ACC
LJMP HOU2_1
HOUS2 : NOP
RET

,-***************************************************

;******************* MINUTE **%**%%xdkkhdhhhkdhkdrhrhhhkhdhkdhirh



MINUTEL :
MIN1 1:

WRITE3:

MIN1 2:

MINS1:

MINUTE2 :
MIN2 1:

WRITE4 :

MIN2 2:

MINS2:

MOV
MOV
PUSH
MOvVC
CJINE
POP
LJIMP
PUSH
MOV
LCALL
POP
MOV
LCALL
LCALL
MOV
CJINE
POP
SJMP
POP
INC
LJMP
NOP
RET

MOV
MOV
PUSH
MOvVC
CJINE
POP
LJMP
PUSH
MOV
LCALL
POP
LCALL
MOV
LCALL
LCALL
MOV
CJINE
POP
SJMP
POP
INC
LJIMP
NOP
RET

A, #0H

DPTR, #L.CD_TAB3
ACC

A, @A+DPTR

A, #00H, WRITE3
ACC

MINS1

ACC

A, #0C3H
WR_INS

xec
TIME USE M1,A
WR_LCD
MINUTE2

R0, STOP TIMER
RO, #0DDH, MINL1 2
ACC

MINS1

ACC

AcCC

MINL 1

A, #0H

DPTR, #LCD_TAB4
ACC

A, @A+DPTR

A, #00H, WRITE4
e

MINS2

AcC

A, #0C4H
WR_INS

AcC

BUSY

TIME USE_M2,A
WR_LCD
SECOND1

RO, STOP_TIMER
RO, #0DDH, MIN2 2
ACC

MINS2

acc

" ele:

MIN2 1

’-********************************************

’-*******************SECOND*******************

SECOND1 :
SEC1 1:

MOV
MOV
PUSH

A, #0H
DPTR, #LCD_ TAB1
ACC



WRITE SEC:

SEC1 2:

SECS1:

SECOND?2 :

SEC2 1 2:

SEC2 1:

WRITEZ2:

STOP_TIME:

SECS2:

MOvC
CJINE
POP
LJMP
PUSH
MOV
LCALL
POP
LCALL
MOV
LCALL
LCALL
MOV
CJINE
POP
SJMP
POP
INC
LJMP
NOP
RET

PUSH
MOV
CJINE
MOV
POP
SJIMP
POP
MOV
MOV
PUSH
MOvC
CJNE
POP
LJIMP
PUSH
MOV
LCALL
POP
LCALL
MOV
LCALL
LCALL
MOV
MOVX
ANL
JZ
POP
INC
LJMP
POP
MOV
MOV
RET

A, @A+DPTR
A, #00H, WRITE_SEC
acc

SECS1

Acc

A, #0C6H

WR__INS

acc

BUSY

TIME USE_S1,A
WR_LCD

SECOND2

RO, STOP_TIMER
RO, #0DDH, SEC1_2
acc

SECS1

Acc

ACC

SEC1 1

07H
R7, FIRST TIME
R7, $0BBH,SEC2 1 2
A, #06H

07H

SEC2_1

07H

A, #0H

DPTR, #LCD_TAB2
© Ve

A,@A+DPTR

A, #00H, WRITE2
-\e;

SECS2

ACE

A, #0C7H

WR_INS

Acc

BUSY
TIME USE S2,A
WR_ICD

DELAY3

DPTR, #PORT_B

A, @DPTR

A, #01H
STOP_TIME

Acc

ACC

SECZ 1

Ace

STOP_TIMER, #0DDH
FIRST TIME,#00H



’-***********************************************************

jRFFhkkkkkkkkkkkkxkx CLEAR LCD *kkkkkhhkhkkhhhhhhhhhhhdhhhhhkhk*

CLEAR LCD:

,-***********************************************************

;***************** INITIAL LCD **%%kkkkkkhkhkdddhhhkhkhhkdhhdddrhdrx

INITIAL LCD:

;*********i L R R R o

I-**********************************************************

WRITE MAS:

WRITEL:

WRITE:

WR_COMPLETE:

l-****************************************************

WR_LCD:

SETB
LCALL
LCALL
MOV
LCALL
RET

SETB

CS_LCD
DELAY
INIT LCD
A,#01H
WR_INS

Cga €D

LCALL DELAY

LCALL

RET

MOV

PUSH
MOvVC
JNZ
POP
LJIMP
LCALL
POP
INC
SJMP
NOP
RET

MOV
ANL
ORL
MOV
MOV
ANL
ORL
MOV
LCALL
MOV
SWAP
ANL
ORL
MOV
MOV
ANL
ORL

INIT. LCD

A, #0

ACC
A, @A+DPTR
WRITE

ACC
WR_COMPLETE
WR LCD

ACC

ACC

WRITE1L

e

A, #OFOH

A, #00001100B
B2 0

A,pP1
A,#00000011B
A,R2

PL, B

EN LCD

AR

A

A, #0F0H
A,#00001100B
R2,A

5 PL
A,#00000011B
A,R2



MOV Pl,A
LCALL EN_ILCD
RET

;****************************************************

WR_INS: MOV B,A
ANL A, #O0F0H
SETB ACC.3
MOV R2,A
MOV A,P1
ANL A,#00000011B
ORL A,R2
MOV P1,A
LCALL  EN_LCD
MOV A,B
SWAP A
ANL A, #0F0H
SETB Lo
MOV R2,A
MOV A,P1
ANL A, #00000011B
ORL A,R2
MOV P1,A
LCALL [ EN LCD
RET

I-****************************************************

GOTO_LCD: SETB ACC.7
LCALL WR_INS
RET

;******************** dhhkhkhkkhhkdkrhkdhkhddhhkddhdhrhkdddhkhirkdhhhx

INIT LCD: CLR RS _LCD
MOV A, #33H
LCALL WR_INS
MOV A,#32H
LCALL WR_INS
MOV A, #28H
LCALL WR_INS
MOV A, #0CH
LCALL WR_INS
MOV A, #06H
LCALL WR_INS
MOV A,#01H
LCALL WR_INS
RET

;****************************************************

EN_LCD: CLR 0S LCP
ACALL  BUSY
SETB CS_LCD

RET



,-*******************7‘(********************************

BUSY: PUSH 00H
PUSH 01H
MOV RO, #07H
BUSY1: MOV R1,#0FFH
DJNZ R1,$
DJNZ RO,BUSY1
POP 00H
POP 01H
RET

;****************************************************

DELAY : PUSH 00H
PUSH 01H
DELL: MOV R1, #0FFH
DEL2 : MOV RO, #0FFH
: DJINZ RO, $
DJINZ R1,DEL2
POP 00H
POP 01H
RET

I-*******************************************************

’-********************* DELAY 1 ** kkkkkhkhkhkdkdddrhkhrhrkhhkid

DELAY1: PUSH 00H
PUSH O1H
PUSH 02H

MOV R2,#07H
DEL1 1: MOV R1, #0AH
DEL1 2: MOV RO, #08H

DJNZ RO, S
DJNZ R1,DEL1 2
DJNZ R2,DEL1 1

POP 02H
POP 01K
POP 00H
RET

I-*******************************************************

jREKkxkkkxkkxkxkkkkkk DELAY 2k *kkkkkkkkkkkkkkhkhkkkkkkkhk

DELAY2: PUSH 00H
PUSH 01H
PUSH 02H
MOV R2,#84H

DEL2 1: MOV R1,#45H

DEL2 2: MOV RO, #30H

DJNZ  RO,$
DJNZ R1,DELZ 2
DJNZ  R2,DELZ 1
POP 02H



POP
POP
RET

0
0

1H
OH

;*************************7\‘7‘ LR E R R RS SEEEEEEEEEEEEEEEE SRR R R

,'*******************DELAY 3 Fhkkkkkkhkkkhkhkhkhkhhkhkhkhkhkkhkhkkhkk ki k

DELAY3: PUSH
PUSH
PUSH
MOV
MOV
MOV
DJINZ
DJINZ
DJNZ
POP
POP
POP
RET

LOOP3 1:
LOOP3 2:

07H
06H

05H

RS, #65H
R6, #4AH
R7, #60H
R7,$
R6,LOOP3 2
RS, LOOP3 1
05H

06H

07H

,-********************x****’\i****************************

jRI K kXK kkkkkkkkkkxxxx DELAY 10MS ***hkkhdkhhdhhkhhhhkrhhdhkhrk

DELAY 10ms:

DELAY 10ms 1:
DELAY 10ms_2:

PUSH
PUSH
MOV
MOV
NOP
NOP
DJINZ
DJINZ
2100
POP
RET

O07H

06H
R7,#16
R6, #0EFH

R6,DELAY 10ms 2
R7,DELAY 10ms 1
07H
06H

'-******************i*******".'.‘:*************************************

skkkkkhkkhkhrhhkhkhkkhrkhkdrk DRELAY g ** * kkkhhkhddddhhhdhhddhdhddhddrrdrrdk
! —

DELAY s:

DELAY s 1:

PUSH  OSH
MOV R5,A

ACALL DELAY 10ms
DNz |/ “R5,DELAY s 1
POP O5H

RET

,-*****************************************************************

’-************************

DELAY Ss:

LP_DELAY5s 1:
LP_DELAY5s 2:

DELAY 55 **kkkhkhkkhkdhhhhrkhkhhdhkhhhdhkhhhhkrk

PUSH 03H
PUSH 02H

PUSH 01H

MOV R3, #4BH

MOV R2, #OFFH

MOV R1, #0FFH

DJNZ RL, S

DJNZ R2,LP_DELAYSs 2
DJNZ R3,LP DELAYSs 1

POP

01H



POP
POP
RET

02H
03H

I-*****************************************************************

I-************************ DELAY_2OS dhkkhkkdhhkhhkhkkhhkhkdhkddhhhhdhhkhhhrdhsk

DELAY 20s:

LP_DELAY20s 1:
LP_DELAY20s 2:

PUSH
PUSH
PUSH
MOV
MOV
MOV
DJN?Z
DJNZ
DJINZ
POP
POP
POP
RET

03H

02H

01H

R3, #0B8H

R2, #OFFH

R1, #0FFH

Rl1.S
R2,LP_DELAY20s_2
R3,LP_DELAY20s_ 1
01H

02H

03H

,.*****************************************************************

. *
'************************ DATA I.CD **x%kkkkdkkhkdkdhdhdhdddhdhrdhhrddrrhhdtitr

LCD_RING:
LCD_RING2:
LCD_CONNECT :
LCD_CALLING:
LCD_BUSY:
LCD_DISCONNECT:
LCD_TIME:
LCD_FUNCTION:

LCD_NON_FUNCTION:

LCD_PRINT:
LCD_NO_PRINT:
LCD_NO HAVE USE:
LCD_CONFIRM:
LCD_SET TIME:
LCD_SET DATE:
LCD_DATE:
LCD_S_TIME:
LCD_COMPLETE :
LCD_CANCEL:
LCD_OK:
LCD_RECORD
LCD_REC_COMP:
LCD_PLAY VOICE:
LCD_PLAY COMP:
LCD_CH_REC
LCD_NO_SIG1:
LCD_NO SIG2:
LCD_BLANK:
LCD_MODE :
LCD_NO_REC V
QUAN USEL:
QUAN USE2:
QUAN USE3:

DB
DB
DB

DE

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

'RINGING IN', O0H

VG i) | ', 00H

' CONNECT CO.LINE', 00H
'"CALLING....',00H
'LINE BUSY 111 ', 00H
'DISCONNECT', 00H
'SHOW TIME', O0H

' FUNCTION ', 00H

'"NON FUNCTION',6 00H
'PRINT>>"', 00H
hCarmelot Peint\W7 240 0H
"No print order.', 00H
'1.0K 2.CANCEL ',6O00H
! SET TIME ', 00H

¥ SET DATE L ONGEL

. 00/00/00 ', 00H
3 00:00:00 ', O0H

' COMPLETE', 00H
''CANCEL', 00H

' Ok, 0 OH

'RECORD CH.',6 00H
'RECORD COMPLETE', 00H
'PLAY VOICE CH.',600H

' PLAY COMPLETE ', 00H
ICH.|

'No RBT,Unrecord!', 00H
'Please, HookClose', 00H
; ' 00H
'MODE AUTO ANS.',00H
'NO VOICE RECORD', 00H
'0123456789"',00H
'0123456789"',00H
''0123456789', 00H



LCD_TAB1:
LCD_TAB2:
LCD_TAB3:
LCD_TAB4:
LCD_TABS5:
LCD_TAB6:

PRT ORDER:

PRT TITLE:
USED', 00H

PRT QUANTITY :
PRT DATE PRINT:
END PRINT NUM:

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB

'012345',00H
'0123456789"',00H
'012345',00H
'0123456789',00H
'012345',00H
'0123456789"', 00H

TELEPHONE NUMBER', 00H

DATE NUMBER TIME
Call Used Quantity >>>> ',00H
Date of Printed >>>> ',00H

', 00H

;*******************************************************

END

TIME
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Integrated DTMF Receiver

Features

Complete DTMF Receiver
Low power consumption
Internal gain setting amplifier
Adjustable guard time ’
Central office quality
Power-down mode

Inhibit mode

Backward compatible with
MT8870C/MT8870C-1

Applications

Receiver system for British Telecom (BT) or

CEPT Spec (MT8870D-1)
Paging systems

Repeater systems/mobile radio

Credit card systems

Remote control

Personal computers
Telephone answering machine

ISSUE 5 March 1997

Ordering Information
MT8870DE/DE-1 18 Pin Plastic DIP
MT8870DS/DS-1 18 Pin SOIC
MT8870DN/DN-1 20 Pin SSOP

-40 °C to +85 °C

Description

The MT8870D/MT8870D-1 is a complete DTMF
receiver integrating both the bandsplit filter and
digital decoder functions. The filter section uses
switched capacitor techniques for high and low
group filters; the decoder uses digital counting
techniques to detect and decode all 16 DTMF tone-
pairs into a 4-bit code. External component count is
minimized by on chip provision of a differential input
amplifier, clock oscillator and latched three-state bus
interface.

VDD VSS VRef INH
3
R Bias
PWDN Jl Circuit VRef
Buffer
— > Q1
Chi Chi ;
Peter Blak High Group _ﬂ_ Digital Code
Filter Detection Converter > Q2
Algorithm and Latch
IN+ Dial :
Tone Zero Crossing
IN - Filter Detectors > Q3
GS — Low Group =
Filter _.D_ &——» Q4
——[>o——> gh?g)’ > St Steering / \
Clocks € GT Logic x
— VW
v v
0scC1 0SC2 St/GT ESt STD TOE

Figure 1 - Functional Block Diagram
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Pin Description

Pin #
18 | 20 Name Description
111 IN+ Non-Inverting Op-Amp (Input).

2.2 IN-  |Inverting Op-Amp (Input).

GS Gain Select. Gives access to output of front end differential amplifier for connection of
feedback resistor.

414 Vret |Reference Voltage (Output). Nominally Vpp/2 is used to bias inputs at mid-rail (see Fig. 6
and Fig. 10). g

515 INH  lInhibit (Input). Logic high inhibits the detection of tones representing characters A, B, C
and D. This pin input is internally pulled down.

6 | 6 | PWDN [Power Down (Input). Active high. Powers down the device and inhibits the oscillator. This
pininput is internally pulled down.

718 OSC1  |Clock (Input).

819 OSC2 (Clock (Output). A 3.579545 MHz crystal connected between pins OSC1 and OSC2
completes the internal oscillator circuit.

9 |10 Vss Ground (Input). OV, typical.

10 | 11 TOE |Three State Output Enable (Input). Logic high enables the outputs Q1-Q4. This pin is
pulled up internally.

11-112-[ Q1-Q4 |[Three State Data (Output). When enabled by TOE, provide the code corresponding to the
14 | 15 last valid tone-pair received (see Table 1). When TOE is logic low, the data outputs are high
impedance.

15[ 17 StD Delayed Steering (Output).Presents a logic high when a received tone-pair has been

registered and the output latch updated: returns to logic low when the voltage on St/GT falls
below Vrg;.

16 | 18 ESt |Early Steering (Output). Presents a logic high once the digital algorithm has detected a
valid tone pair (signal condition). Any momentary loss of signal condition will cause ESt to
return to a logic low.

17 19| SHGT Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vg, detected at
St causes the device to register the detected tone pair and update the output latch. A
voltage less than Vrg; frees the device to accept a new tone pair. The GT output acts to
reset the external steering time-constant; its state is a function of ESt and the voltage on St.

18 | 20 Vpp |Positive power supply (Input). +5V typical.

7, NC No Connection.
16
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Functional Description

The  MT8870D/MT8870D-1 monolithic DTMF
receiver offers small size, low power consumption
and high performance. Its architecture consists of a
bandsplit filter section, which separates the high and
low group tones, followed by a digital counting
section which verifies the frequency and duration of
the received tones before passing the corresponding
code to the output bus.

Filter Section

Separation of the low-group and high group tones is
achieved by applying the DTMF signal to the inputs
of two sixth-order switched capacitor bandpass
filters, the bandwidths of which correspond to the low
and high group frequencies. The filter section also
incorporates notches at 350 and 440 Hz for
exceptional dial tone rejection (see Figure 3). Each
filter output is followed by a single order switched
capacitor filter section which smooths the signals
prior to limiting. Limiting is performed by high-gain
comparators which are provided with hysteresis to
prevent detection of unwanted low-level signals. The
outputs of the comparators provide full

swings at the frequencies of the incoming DTMF
signals.

Decoder Section

Following the filter section is a

decoder employing
digital counting techniques

to determine the

frequencies of the incoming tones and to verify that
they correspond to standard DTMF frequencies. A
complex averaging algorithm protects against tone
simulation by extraneous signals such as voice while

rail logic

Voo
St/'GT Ve
ESt —AAA—
R
StD —
MT8870D/
1 teTa=(RC)In(Vpp/Vrsy)
ol te1P=(RC)INV oo/ (Vop-Vrsy]

providing tolerance to small frequency deviations
and variations. This averaging algorithm has been
developed to ensure an optimum combination of
immunity to talk-off and tolerance to the presence of
interfering frequencies (third tones) and noise. When
- the detector recognizes the presence of two valid
tones (this is referred to as the “signal condition” in

some industry specifications) the “Early Steering”
(ESt) output will go to an active state. Any
subsequent loss of signal condition will cause ESt to
assume an inactive state (see “Steering Circuit”).

Steering Circuit

Before registration of a decoded tone pair, the
receiver checks for a valid signal duration (referred to

- as character recognition condition). This-check is

performed by an external RC time constant driven by
ESt. A logic high on ESt causes V¢ (see Figure 4) to
rise as the capacitor discharges. Provided signal

/

PRECISE
DIAL TONES

X=350 Hz

] Y=440 Hz

DTMF TONES

ATTENUATION

A=697 Hz

(dB)

/
3
/
/
|

==
=
|
|

—

F=1336 Hz
G=1477 Hz
H=1633 Hz

il

AB C

T

D

}

FREQUENCY (Hz)
Figure ;
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condition is maintained (ESt remains high) for the
validation period (tgrp), V¢ reaches the threshold
(Vrst) of the steering logic to register the tone pair,
latching its corresponding 4-bit code (see Table 1)
into the output latch. At this point the GT output is
activated and drives v, to Vpp. GT continues to drive
high as long as ESt remains high. Finally, after a
short delay to allow the output latch to settle, the
delayed steering output flag (StD) goes high,
signalling that a received tone pair has been
registered. The contents of the output latch are
made available on the 4-bit output bus by raising the
three state control input (TOE) to a logic high. The
steering circuit works in reverse to validate the
interdigit pause between signals. Thus, as well as
rejecting signals too short to be considered valid, the
receiver will tolerate signal interruptions (dropout)
too short to be considered a valid pause. This facility,
together with the capability of selecting the steering
time constants externally, allows the designer to
tailor performance to meet a wide variety of system
requirements.

Guard Time Adjustment

In many situations not requiring selection of tone
duration and interdigital pause, the simple steering
circuit shown in Figure 4 is applicable. Component
values are chosen according to the formula:
{Rec=tpp*tcrp
to=tpattcra
The value of tpp is a device parameter (see Figure

11) and tgec is the minimum signal duration to be
recognized by the receiver. A value for C of 0.1 uFis

te1P=(RpC1)In[Vpp/(Vop-Yrsy]
teTa=(R1C1)In(Vpp/Vrs)
Rp=(R1R2)/(R1+R,)

a) decreasing tg1p; (tgTp<tgra)

leTP=(R1Cy)In[Vpp/Vpp-Vrs)]
teTAa=(RPCy)In(Vpp/Vrsy)
Re=(RiR)/(R1+R5)

Digit | TOE | INH ESt Q4 Q3 Q, Q4
ANY L X H z z z z
1 H X H 0 0 0 1
2 H X H 0 0 1 0
3 H X H 0 0 1 1
4 H X H 0 1 0 0
5 H X H 0 1 0 1
6 H X H 0 1 1 0
7 H X H 0 1 1 1
8 H X H 1 0 0 0
9 H X H 1 0 0 1
0 H X H 1 0 1 0
< H X H 1 0 1 1
# H X H 1 1 0 0
A H L H 1 1 0 1
B H L H 1 1 1 0
(] H L H 1 1 1 1
D H = H 0 0 0 0
A H H L
B H H L undetected, the output code
will remain the same as the
C H H L |previous detected code
D . H H L

Table 1. Functional Decode Table

L=LOGIC LOW, H=LOGIC HIGH, Z=HIGH IMPEDANCE
X = DON'T CARE

recommended for most applications, leaving R to be
selected by the designer.

Different steering arrangements may be used to
select independently the guard times for tone
present (tgrp) and tone absent (tgTa). This may be
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parameters
such as talk off and noise immunity. Increasing tgec
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain signal condition long enough to be
registered. Alternatively, a relatively short trec with
a long tpp would be appropriate for extremely noisy
environments where fast acquisition time and
immunity to tone drop-outs are required. Design
information for guard time adjustment is shown in
Figure 5.
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Power-down and Inhibit Mode

A logic high applied to pin 6 (PWDN) will power down
the device to minimize the power consumption in a
standby mode. It stops the oscillator and the
functions of the filters.

Inhibit mode is enabled by a logic high input to the
pin 5 (INH). It inhibits the detection of tones
representing characters A, B, C, and D. The output
code will remain the same as the previous detected
code (see Table 1).

Differential Input Configuration

The input arrangement of the MT8870D/MT8870D-1
provides a differential-input operational amplifier as
well as a bias source (VRref) Which'is used to bias the
inputs at mid-rail. Provision is made for connection of
a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration,
the input pins are connected as shown in Figure 10
with the op-amp connected for unity gain and Vges
biasing the input at '/,Vpp. Figure 6 shows the
differential configuration,  which permits  the
adjustment of gain with the feedback. resistor Rg.

Crystal Oscillator

The internal clock circuit is completed with the
addition of an external 3.579545 MHz crystal and is
normally connected as shown in Figure 10 (Single-
Ended Input Configuration). However, itis possible to
configure several MT8870D/MT8870D-1 devices
employing only a single oscillator crystal. The
oscillator output of the first device in the chain is
Coupled through a 30 pF capacitor to the oscillator
input (OSC1) of the next device. Subsequent devices
are connected in a similar fashion. Refer to Figure 7
for details. The problems associated with
unbalanced loading are not a concern with the
arrangement shown, i.e., precision balancing
capacitors are not required.

MT8870D/
MT8870D-1

B

ifferential
gifferential
R1=R4=Rs=100 kO
R3=60k0 Rg=37.5 kQ
RoRs
R2+Rs

anut Amplifier

All resistors are +1% tolerance.
All capacitors are +5% tolerance.

R3=

R
VOLTAGE GAIN (A, diff)= R_s
7}

INPUT IMPEDANCE

4 2
(ZinoiFe) =2/ R,2+ <_u')c'>

igure 6 - Differential Input Configuration

X-tal

__' l—_ﬁ To OSC1 of next
C T8870D/MT8870D-1
N4

osc2

3
-—Lil—— osc1

C=30 pF
X-tal=3.579545 MHz

Figure 7 - Oscillator Connection

Parameter © Unit Resonator
R1 Obhms 10.752
L1 mH 432
C1 pF 4.984
Co pF 37.915
Qm - 896.37
Af % +0.2%

Table 2. Recommended Resonator Specifications
Note: Qm=quality factor of RLC model, i.e., 1/2[fR1C1.
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Applications

RECEIVER SYSTEM FOR BRITISH TELECOM
SPEC POR 1151

t6TP=(RpC1)In[Vpp/(Vpp-Vrsy]

The circuit shown in Fig. 9 illustrates the use of
MT8870D-1 device in a typical receiver system. BT
Spec defines the input signals less than -34 dBm as
the non-operate level. This condition can be attained Oﬁ_ Rp=(R:1RIMR1+Rp)
by choosing a suitable values of Ry and R, to Cy

provide 3 dB attenuation, such that -34 dBm input
signal will correspond to -37 dBm at the gain setting
pin GS of MT8870D-1. As shown in the diagram, the
component values of R3 and C, are the guard time

teTa=(R1C1)In(Vpp/Vrsy

requirements when the total component tolerance is Notes:

- el Ry=368KQ+ 1%
6%. For better performance, it is recommended to Ry=2.2M Q + 1%
use the non-symmetric guard time circuit in Fig. 8. C4=100nF £ 5%

MT8870D-1

IN+ d VDD

IN- SYGT
GS ESt
StD

Q4

Q3

Q2

Q1

TOE

NOTES:

Ry = 102KQ + 1%
Rp=71.5KQ 1%

R3 = 390KQ +1 %

C1.C2 =100 nF + 5%

X1 =3.579545 MHz + 0.1%
Vpp = 5.0V £ 5%

LTI
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Absolute Maximum Ratingst

Parameter Symbol Min Max Units
1 | DC Power Supply Voltage Voo 7 \Y
2 | Voltage on any pin V| Vgs-0.3 Vpp+0.3 \%
3 | Current at any pin (other than supply) f 10 mA
4 | Storage temperature Tste -65 +150 °C
5 | Package power dissipation Pp 500 mW

t Exceeding these values may cause perman
Derate above 75 °C at 16 mW / °C.  All le

entdamage. Functional operation under these conditions is not implied.
ads soldered to board.

Recommended Operating Conditions - Voltages are with respect to ground (Vgg) unless otherwise stated.

Parameter Sym Min Typi Max | Units Test Conditions
1 | DC Power Supply Voltage Voo 4.75 5.0 5.25 \
2 | Operating Temperature - To -40 +85 °C
3 | Crystal/Clock Frequency fc 3.579545 MHz
4 | Crystal/Clock Freq.Tolerance Afc 0.1 %

¥ Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.

DC Electrical Characteristics - Vpp=5.0V+ 5%,

Vss=0V, -40°C < T < +85°C, unless otherwise stated.

Characteristics Sym Min Typ? Max Units Test Conditions

1 S Standby supply current lopa 10 25 HA |PWDN=Vpp
2 | p |Operating supply current lop 3.0 9.0 mA
3 E Power consumption Po 15 mW | fc=3.579545 MHz

Y
4 High level input i Vig 3.5 V. |Vpp=5.0V
5 Low level input voltage Vi 16 V. | Vpp=5.0V
6 | | |Input leakage current Ll 0.1 A | ViN=Vssor Vpp
7 g Pull up (source) current Iso 7.5 20 HA \T/OE_(sm(;\V1O)=O,

u DD=5.
8 ; Pull down (sink) current Is| 15 45 HA INHiS.OV, PWDN=5.0V,

Vpp=5.0V

9 Input impedance (IN+, IN-) Rin 10 MQ |@ 1kHz
10 Steering threshold voltage Vrst 2.2 24 2.5 V. |Vpp=5.0V
11 Low level output voltage VoL Vgs+0.03 V | No load
12 8 High level output voltage Vou | Vpp-0.03 V' |No load
13 | T [Output low {sink) current loL 1.0 2.5 mA | Vouyt=0.4V
14 E Output high (source) current loH 0.4 0.8 mA  [Vour=4.6 V
15 ; VRef OUtput voltage VRef 2.3 25 2.7 V  |No load, Vpp =5.0V
16 VRef OUtput resistance Ror 1 kQ

} Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.
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Operating Characteristics - Vbp=5.0VE5%, Vgs=0V, 40°C < To < +85°C ,unless otherwise stated.
Gain Setting Amplifier

Characteristics Sym | Min | Typt | Max | Units Test Conditions
1 | Input leakage current Iin 100 NA | Vgs<ViN<Vpp
2 | Input resistance RiN 10 ; MQ
3 | Input offset voltage Vos 25 mV
4 | Power supply rejection PSRR | 50 dB 1 kHz
5 | Common mode rejection CMRR | 40 dB | 0.75V<V|y<4.25V biased
at VRe=2.5V
6 | DC open loop voltage gain AyoL 32 dB
7 | Unity gain bandwidth fe 0.30 MHz
8 | Output voltage swing Vo 4.0 Vpp | Load 2100 kQ to Vgs @ GS
9 | Maximum capacitive load (GS) C, 100 pF
10 | Resistive load (GS) ] RL 50 kQ
11 | Common mode range " Vem 2.5 Vpp | No Load

MT8870D AC Electrical Characteristics . Vop=5.0V £5%, Vss=0V, -40°C < T, < +85°C , using Test Circuit shown in

Figure 10.
Characteristics Sym Min Typ* | Max | Units Notes*
Valid input signal levels (each -29 +1 dBm 1,2,3,5,6,9
1 | tone of composite signal) - 869 | mVmus | 123,569
2 | Negative twist accept 8 dB  123,6,9,12
3 | Positive twist accept 8 dB 2,3,6,9,12
4 | Frequency deviation accept +1.5% +2 Hz 2,3,5,9
5 | Frequency deviation reject : +3.5% 2,3,59
6 | Third tone tolerance -16 dB 2,3,4,5,9,10
7 | Noise tolerance -12 dB 2,3,4,5,7,9,10
8 | Dial tone tolerance +22 dB 2,3,4,5,8,9,11
T Typical figures are at 25 °C and are for design aid only: not guaranteed and not subject to production testing.
*NOTES

1. dBm= decibels above or below a reference power of 1 mW into a 600 ohm load. 2
2. Digit sequence consists of all DTMF tones.

3. Tone duration= 40 ms, tone pause= 40 ms.

4. Signal condition consists of nominal DTMF frequencies.

5. Both tones in composite signal have an equal amplitude.

6. Tone pair is deviated by *+1.5 %+ 2 Hz.

7. Bandwidth limited (3 kHz ) Gaussian noise.

8. The precise dial tone frequencies are (350 Hz and 440 Hz) £2 %.
9. For an error rate of better than 1 in 10,000.

10. Referenced to lowest level frequency component in DTMF signal.
11. Referenced to the minimum valid accept level.

12. Guaranteed by design and characterization.

4-18
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MT8870D-1 AC Electrical Characteristics - vp,=5.0vt5%,

Vss=0V, -40°C < Tp < +85°C, using Test Circuit shown

in Figure 10.
Characteristics Sym Min Typt | Max | Units Notes*
|t Sl
21.8 869 | mVrus
=37 dBm Tested at Vpp=5.0V
2 | Input Signal Level Reject : 1,2,3.56.9
10.9 mVRuMs Batipsinii
3 | Negative twist accept 8 dB 2,3,6,9,13
4 | Positive twist accept 8 dB 2,3,6,9,13
5 | Frequency deviation accept +1.5%+ 2 Hz 23,59
6 | Frequency deviation reject +3.5% 2,3,5,9
7 | Third zone tolerance -18.5 dB 2,3,4,5,9,12
8 | Noise tolerance -12 dB 2,3,4,5,7,9,10
9 | Dial tone tolerance - +22 dB | 234,58,9,11
¥ Typical figures are at 25 °C and are for design aid only: not guaranteed and not subject to production testing.

*

CENONRLN S

NOTES

- dBm= decibels above or below a reference power of 1 mW into a 600 ohm load.
- Digit sequence consists of all DTMF tones.

Tone duration= 40 ms, tone pause= 40 ms. 5

Signal condition consists of nominal DTMF frequencies. 2
Both tones in composite signal have an equal amplitude.

Tone pair is deviated by +1.5 %+ 2 Hz.

- Bandwidth limited (3 kHz ) Gaussian noise.
- The precise dial tone frequencies are (350 Hz and 440 Hz) +2 %.
. For an error rate of better than 1 in 10,000.

10. Referenced to lowest level frequency component in DTMF signal.
11. Referenced to the minimum valid accept level.

12. Referenced to Fig. 10 input DTMF tone level at
13. Guaranteed by design and characterization.

-25dBm (-28dBm at GS Pin) interference frequency range between 480-3400Hz.
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AC Electrical Characteristics - v,,=5.0v+s%, Vss=0V, -40°C < To < +85°C,, using Test Circuit shown in Figure 10.

Characteristics Sym | Min Typt | Max | Units Conditions

1 Tone present detect time top 5 11 14 ms |Note 1

2 | 1 |Tone absent detect time toa 0.5 4 8.5 ms |Note 1

3 hl,[ Tone duration accept ; trec 40 ms |Note 2

4 | \ |Tone duration reject tres | 20 ms [Note 2

5 | © |interdigit pause accept tio 40 ms |Note 2

6 Interdigit pause reject tbo 20 ms |Note 2

7 Propagation delay (St to Q) tpq 8 11 us |TOE=Vpp

8 | o |Propagation delay (St to StD) tpsip 12 16 us |TOE=Vpp

9 l-: Output data set up (Q to StD) tasto 34 ps  |TOE=Vpp
10 S Propagation delay (TOE to Q ENABLE) | tprg 50 ns |load of 10 kQ,

T 50 pF
11 = Propagation delay (TOE to Q DISABLE)| tgrp 300 ns |load of 10 kQ,
' 50 pF

12 | P |Power-up time tpu ; 30 ms |Note 3
13 \z/ Power-down time tep 20 ms
14 Crystal/clock frequency fc |3.5759 | 3.5795 | 3.5831 | MHz
15 E Clock input rise time tLHCL 110 ns |Ext. clock
16 | O |Clock input fall time thicL 110 ns .|Ext. clock
17 2 Clock input duty cycle DCcL | 40 50 60 % |Ext. clock
18 Capacitive load (OSC2) Clo 30 pF

1 Typical figures are at 25°C and are for design aid only: not guaranteed and not, subject to production testing.

*“NOTES:
;. Used for guard-time calculation purposes only.

These, user adjustable parameters, are not device specifications. The adjustable settings of these minimums and maximums
are recommendations based upon network requirements. :

3. With valid tone present at input, tpy equals time from PDWN going low until ESt going high.

MT8870D/MT8870D-1

IN+ - VDD

IN- SYGT
GS ESt
VRef StD
INH Q4
PDWN Q3

OSC 1 Q2 NOTES:

OSCZ Q1 ; R1,R2=100Kﬂt 1%
R3=300KQ + 1%

C1.Co=100 nF + 5%
X-tal=3.579545 MHz + 0.1%
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I DEe
EVENTS | A | B | c | E | F | G
(LT | ! et | .
fREe— — lRec (=  e—tp—n —> too &
I . l l TONE TONE
Vin I I a2edn #n+1 #n+l [T
tDP-—bl '4— I — I(— tDA
Est el fals ' LI o
tGTP-—’r e = l—tgn
[ el J = N Vrst
SYGT I !
A A e B |
tPO—)[ '4[— tQ
<4— 'QstD
g T’I% - HIGH IMPEDANCE v
o o +
1-Qy DECODED TONE # (n-1) 7).(' #n w
tesp—sl  he— I |
STo ZPEY—| ‘
StD | | tp
— X\
TOE ! PTD
EXPLANATION OF EVENTS
A) TONE BURSTS DETECTED, TONE DURATION INVALID, OUTPUTS NOT UPDATED.
B) TONE #n DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS
C) END OF TONE #n DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMIAN LATCHED UNTIL NEXT VALID
TONE. ‘
D) OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE.
E) TONE #n + 1 DETECTED, TONE DURATION VALID, TONE DECODED AND LATGHED IN OUTPUTS (CURRENTLY
HIGH IMPEDANCE).
F) ACCEPTABLE DROPOUT OF TONE #n + 1, TONE ABSENT DURATION INVALID, OUTPUTS REMAIN LATCHED.
G) END OF TONE #n + 1 DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATCHED UNTIL NEXT
VALID TONE.
EXPLANATION OF SYMBOLS
Vin DTMF COMPOSITE INPUT SIGNAL.
ESt EARLY STEERING OUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES.
SUGT  STEERING INPUT/GUARD TIME OUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT.
Q-Qq 4-BIT DECODED TONE OUTPUT.
StD DELAYED STEERING OUTPUT. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE
REQUIRFD GUARD TIME THUS CONSTITUTING A VALID SIGNAL.
TOE  TONE OUTPUT ENABLE (INPUT). A LOW LEVEL SHIFTS Q4-Q, TO ITS HIGH IMPEDANCE STATE.
tRec MAXIMUM DTMF SIGNAL DURATION NOT DETECED AS VALID
tRec  MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION
tio MAXIMUM TIME BETWEEN VALID DTMF SIGNALS.
too MAXIMUM ALLOWABLE DROP OUT DURING VALID DTME SIGNAL.
top TIME TO DETECT THE PRESENCE OF VALID DTMF SIGNALS.
toa TIME TO DETECT THE ABSENCE OF VALID DTMF SIGNALS.
tetp  GUARD TIME, TONE PRESENT.
B s GUARD TIME, TONE ABSENT.

igure 11 - Timing Diagram
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