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Sau 4 nim ngdi trén bang ghé cta giang dudng dai hoc luong kién
thirc ma em thu thip dwoc 1a rat 16n. Véi lugng kién thirc 16n nhu vay thi

viéc hiéu, tong hop va ap dung ching nhu thé nao vao cic van dé thuc te
qué that rat kho khan. Tuy nhién véi sy hudng dén tin tinh cia cac thiy
c0, sy dong vién tir phia gia dinh, ban b¢ da giup em vuot qua dugce
nhitng kho khiin ban ddu va hoan thanh dugc d@ tai nay. Vi thé trudce khi
trinh bay v& dé tai nay, em xin gitri nhitng 15i cAm on chén thanh dén:

- Tép thé can bd, giang vién truong dai hoc Giao Théng Van Tai Tp.
HCM dic biét 1a cac thy cd trong khoa Dién - Dién tir vién théng di tin
tinh day d& em sudt 4 nim qua, nhitng gi em thu nhin dugc duéi mai
treomg nay khéng chi 1a nhitng kién thire chuyén nghanh thuén tiy ma s&
14 hanh trang ban dau cho cong viéc sau niy clia em.

- Em cling gbi 10i cam on chén thanh dén thay Ong Mau Diing, giang
vién khoa Dién — Dién tir vién thong, 13 giang vién truc tiép huéng dan
cho em thyc hién dé tai nay.

- Loi cam on cudi cing em xin gdi dén gia dinh, noi di cho em cudc
séng, niém tin va myc tiéu phan ddu; ban bé 1a nhitng nguoi di chia sé,
dong vién va gitip d& em trong nhitng luc khé khin trong cude séng ciing
nhu trong hoc tap.

Vén dé sai sot khong thé tranh khoi, do vy em rit mong dugc sy
thong cam va gdp y cua quy thay c6 va cac ban.

Sinh vién thuc hién bdo cdo
Vo Ngoc Hiép




LOINOI AU

=== MM O ce¢=--

¢ tr ngdy Bell phét hién ra dién thoai, ca thé gidi tré nén nhé bé hon. Moi

ngudi ¢6 thé dé& dang lién lac véi nhau, khodng khéng gian gitta ho dudng nhu

b} thu hep lai. Ngay nay, dién thoat cling nhu duong truyén khong con chi don
thuén 13 thiét bi lién lac trd chuyén giira con ngudi ma con danh cho con ngudi va méy
méc. D6 13 sy phat trién thanh cac chire ning dich vu, dép ing nhu cau thu nhé,‘{n thong
tin ngdy cang cao clia con ngudi. Mgt trong nhitng tmg dung ma ta c6 thé bit gip mot
ltic moi noi d6 13 céc hé théng tra 10 ty ddng. Hoi gic bay, cde loai dich vu di déng ...,
hién nay dugc ty dong héa bdi cac hé thdng nhu thé khéng chi v&i kha ning lam viée
chinh xdc, lién tuc 24/24 ma con gitp giai phéng phin nao sirc lao déng. Cac hé thong
niy ngdy cang chimg t6 kha ning cia minh, v ngay cang phét trién trén moi kiéu
théng tin da dang va phie tap khac. Cac doanh nghiép vira va nho hién cling dang
hudng su phat trién ctia minh vao viée str dung céc hé théng nay dé quang ba thuong
hi¢u va dap Ging cac nhu ciu ctia khach hang trong chién lugc chim séc khdch hang
cua minh.

Vén & ctia cac doanh nghiép 13: ho luén mudn khach hang ciia minh hai long
tuydt dbi . Con ngudi ludn ¢6 nhu clu biét ngay va biét chinh xdc. Vi viy trong chién

lwoc chim s6c khach hang, dap Gng théng tin 12 mét khau cyc ki quan trong. Vén dé

‘nay c6 thé giai quyét bang nhan céng nhung viée nay kha ton kém ddng thdi khong tan

dung hét kha niing ciia con ngudi. Va chiing ta biét ring may méc hoan toan cé thé tin
tudng duge trong viée dap Gng nhitng théng tin ¢b dinh mot cach chinh xéc, c6 thé 1a

bét ky khi ndo, & dau.

Trang 2




Hién nay, c6 kha nhiéu céng cu gitlip ta thyc hién dugc nhitng hé théng tr dong.
Théng thudng 1a bién may tinh PC thanh mét nhan vién dfc Iyc va chiu khé trong vide
dap Gng cac thong tin mang tinh chinh xdc cao két hop v6i mot modun phin cimg khic
phd bién 12 modem. Nhung mot bt 1¢i ciia thiét bi ndy 13 gia thanh khé cao.

Xudt phat tir nhitng suy nghi d6, v6i mong mudn dya trén nhimg kién thirc minh
da hoc trén ghé nha trirdng a8 x4y dung mét hé thong tuwong tw nhw vdy voi gid thamh

than hon va cd thé dp dung cho moi doanh nghiép. Em @3 quyct dinh chon d€ tai

“Thiét ké hé théng tra 16i tw dpng IVRs (Intéeractive Voice Response)”.

Trong qud trinh thuc hién dé tai, khong thé trdnh khdi nhitng sai sot, rdt mong

duoc sw nhdn xét quy bdu ciia quy thdy cé ciing nhw cdc ¥ kién déng gop ciia cdc ban.

Trang 3
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PHAN 1

PAT VAN PE
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Ludin vén tt nghiép: Thiét ké hé thong trd 16i ty déng IVRs

1. GIOI THIEU VE HE THONG TU DPONG TRA LOI DPIEN
THOAI (IVRs)

1.1. Gigi thiéu vé IVRs

IVRs (Interactive Voice Response System) 1a mot thudt ngir chuyén mén mang
tinh tdng quat drge dwa ra dé chi nhitng ing dung dugc tao ra tir viée tich hgp hé théng

mdy tinh va dién thoai trong m{t co quan, & chic thanh mdt khdi voi chic niang

chuyén céc cude goi dién thoai dén mét ddu cudi cho phép truy cdp cac théng tin va
dich vu. Hé théng IVRs tao ra mot tuyén truyén théng co s dit liéu qua giao dién thin
thién d8i v6i moi ngudi d6 12 may dién thoai. Pay 12 mét k§ thuét trao dbi dir liéu két
hop phin cimg giao tiép hé théng dién thoai va may tinh két hgp véi mot phan mém,
N6 cho phép mdt ngudi yéu ciu dit ciu héi va chi dinh tra 151 bing cdch nhin cic

phim trén may dién thoai.

1.2. Cdc chirc ning cua IVRs:

- Nhén biét cude goi dén
- Nhén biet s ngurdi goi dén

- Chuyén dbi dir liéu text thanh tiéng néi théng qua phdn mém ghi 4m theo

chudn PCM
- Tich hgp PBX (Private Branch Exchange)
- Hop nhit may tinh va hé thong dién thoai
- Tra loi ty dong
- Hop thu thoai
- VoIP theo mé hinh PC to Phone

- Pép (g ddng thoi tdi da 6 cude goi

SVTH: V& Ngoc Hiép Trang 10




Ludn vén tot nghiép: Thiét ké hé thé’ng tra loi tu ddng IVRs

V&i nhitng tinh ning d4 néu cua hé théng, trong thyc t& hé théng c6 thé dugc-

dwa vao sir dung & céc truong hoc (giai dép thong tin tuyén sinh, két qua hoc tép, bao
diém thi...), & céc ngin hang (théng bdo gia vang, gia ngoai té, 1ai xut tiét kiém, kiém
tra tai khoan tiét kiém...) hodic & céc t6 chirc kinh t& khac ¢ nhu cdu chim séc khach

hang tuong ty.

1.3. Nguyén tic hoat dpng ciia IVRs

Kirich-amg sétroy cip vio dich vy thong qua s6-digmthoai got I madichvo
(bao gdm s dién thoai ma dich vu ding ky thué bao va password). Hé théng thoai s&
dap (mg bing 101 chao va cdc thong tin chi din sir dung dich vy. Trong qué trinh d4p
Ung cac ménh 1énh cia ngudi st dung, cac thong tin s& dugce tim trong co s& dir liéu va
dugce thire hién mot cach tir dong (cac thong tin vé gia vang, gid USD, tai khoang tiét
kiém, thoi tiét, két qua tuyén sinh...) hodc théng qua céc nhén vién tai cdc may con,
néu nhin vién hién thoi khong tra 161 duge yéu clu ciia khach hang thi yéu cdu nay &
duoge luu lai, két qua tra 16i sau d6 s& duge dua vao hfp thu thoai ciia khach hang.

(Hinh 1.1)

PC Server
SoundCard
NIC

Hardware

%li%

"PC Client
SoundCard
NIC

Hinh 1.1: M& hinh tong quan mét hé théng IVRs
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Ludin vén tot nghiép: T hiét ké hé thong trd 100 tw dong IVRs

2. Y TUONG THIET KE HE THONG

Ngay nay, cidc cong ty bay cac doanh nghiép vira va nho mubn x4y dung cho
minh mét hé thdng tra 10 ty ddng céc loai thong tin ¢b dinh. V& véi nhu cu phat trién
ngay cang cao cdc gia dinh cling mudn cé mot hé théng cé chirc niing twong tu tai nha.

Viée xfy dyng c¢6 thé kha t6n kém néu ta str dung cdc géi san phim ciing nhu cac thiét

bi cila nude ngoai, chira k€ dén viée sir dung khong linh hoat va béo tri kho khin. Do

tmg dung cho viée giai quyét van d& nay. Bai toan dit ra & ddy va ciing 13 y tudng
xuyén sudt dé tai cta ching t6i 1a: xdy dung mét hé thong “TRA LOT PIEN THOAI
TU PONG”. Nhiém vu cia hé thong 1 ty dong dap tmg khi c6 ngudi goi dién dén
bing vide st dyng mdy tinh v6i sé thiét bi kém theo it nhit.
& Trudc khi di séu voo cde phin cu thé, ching ta s€ tim hidu qua cde vin dé
trong dé tdi :
Quy trinh thye hién cude goi, két ndi va ngit cude goi dwoc trinh bay so huoc trén

gian do sau:
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Ludn vin tot nghiép: Thiét ké hé thong tré loi tw déng IVRs

Thué bao 1 i Thué hao 2

Mhic méy

g

i 5B thus bao

G tin hidu chudng

: Cluidng
reng ,
Bhong thogi .
“ »  Nhic miy
Y Ding két nbi
Gide mdy b
Gicmdy |

Hinhl.2: So do cde buée thue hién cude goi

Chung ta cin quan tim dén goi tin hiu chudng, théng thoai va tin higu ban.
Theo cich thong thudng, dién thoai s& ne dong phdt tiéng chudng khi c6 tin hiéu
chudng tir tong ddi gdi xuéng, ngudi ding diu cudi s& phat hién va thuc hién dong téc
nhic mday, quéa trinh théng thoai dwgc thuc hién. Va khi mét trong hai dau cudi gic
may, tin hiéu rdi hay tin hiu bén s& dugc tdng dai goi cho thué bao con lai d& bio cho
ngudi ding biét. Nhung & ddy, ching ta s& thyc hién ty dong, nhu vay, cdn cé mét

module dé gidi quyét van dé nay.
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Mit khac trong qua trinh théng thoai, trén dudng truyén chi con tin hidu thoai va
tin hiéu &n phim, ching ta cin xir Iy dé phdr hién cdc tin hiéu dn phim khi ngudi st
dung yéu cdu chirc ning,

Ngoai ra, do tin hiéu trén line dién thoai khdng tuong thich véi Sound Card may
tinh, ddc biét tin hiu chudng c6 dién thé rit cao khoang 90V, vuot qué nguding +4.7 ¥
cia Sound Card, ching ta cén c6 mot module giao tiép dé may tinh cé thé thu tin hiéu

tir duong day dién thoai va dua vao Sound Card cia may tinh.

Tém lai, dé giai quyét bai todn trén, chiing ta can:

w Xir Iy tin hiéu 6, xdy dung cdc module nhdn biét tin hiéu diéu khién va tin
hiéu dn phim.

% Xay dung module phdn ciing gitip mdy tinh giao tiép véi dwong ddy dién
thoai

& Xay dung mot ing dung hodn chinh gilp khdch hang ¢é thé dieu chinh cdc
dich vu phu hop.

Ta co thé hinh dung van dé can lam nine sau :

Tin higu ditn n&gf“ 5
Soundear) -
AT Tin higw
Fu thoai
quaysd| | oe R0 A tin higu
Tin higu
chudng tin
higu t8i -
Vin 3& chinh cia & tai B
Telephone lines Phiin ciing
giaoligp |
] véi duong [T BpC
diy
Ung dung
Sound
Card

Hinh 1.3: So dé téng quat
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PHAN 2

THIET KE HE
THONG

et AN
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Ludin vén 16t nghiép: Thiét ké hé thong trd 101 tw déng IVRs

CHUONG 1: TONG QUAN VE PIEN THOAI VA
HE THONG PSTN

Muc tiéu ciia chiing ta 1a bién mdy tinh tré thanh mét dién thogi c6 kha ndng trd
16 ty dpng va ddp tng lai voi cde yéu cdu tir phia nguci goi. Vi vay dé c6 thé lam tot
triece hét ching ta can tim hiéu cdc khdi chike ndng co ban ciia dién thoai va qud trinh

truyén tin higu trén duong ddy dién thogi. Trong phdn nay, chiing ta sé tim hiéu cdc

phan lién quan dén dién thoai dn phim, ciing nhw co ché hoat dong cia t6ng dai.
1. LICH SU CUA NGANH VIEN THONG VA PIEN THOAI

Nim 1876 khi Alexander Graham Bell phat minh ra dién thoai, viéc truyén tiéng

néi tré thanh hién thue. Hai ndm sau, nim 1878, hé tong dai dang nhan cong goi 12 loai
ding dién tir duge xdy dung & New Haven ciia My, 1a tdng dai thuong mai thanh céng
déu tién trén thé giéi. P& dap tmg yéu cdu ngdy cang ting vé& cdc dich vu dién thoai
mot cach thoa dang, két ndi nhanh céc cude néi chuyén va vi myc dich an toan cho cic
cude goi, nhidu hé théng tdng dai da ra doi va duge cai tién,
Trong d6 c6 :
>  Hé téng dai kidu Strowger, do A.B. Strowger (M$) phéat minh nim 1889, 13 h¢
téng dai tr dong khong cin ¢6 nhan cong d4u tién. Céc Version céi tién céc hé
théng téng dai nay rét phd bién vao cdc nam 1920.

»  Ngoai ra con c6 cdc kidu vén hanh theo kidu co di¢gn EMD (Edelmatall-Motor-

Drehwahle) cia hing Siemens (Pic), hé tdng dai c¢6 thanh chéo (Cross bar) clia’

héng Ericsson (Thuy Pién), loai tong dai thanh chéo kiéu mé déng...
» Nim 1965, mdt hé théng téng dai dién tir thwong mai ¢é dung lugng 1on goi la
hé théng ESS (Electronic Switching System) s6 mdt duge thuong mai hoa thanh

cbng & My dd mé& ra mot ky nguyén mai cho he thdng tdng dai dién tir
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Ludn véin tot nghiép: T hiét ké hé thcfng tra loi tw dong IVRs

Tuy d3 qua nhidu thoi ky phat trién khéc nhau nhung tir thap nién 1960 dén nay
hé théng vién thong da thay ddi rdt co ban va phét trién nhiy vot. Nhitng thay dbi nay
c6 thé bidu hién qua céc sy kign saw:

»  Mang Iu6i dién thay d6i mét cach dang ké:
» V& s§ day thud bao: Trong 25 nim (1960-1985) s& dudng diy thué bao ndi
dén tong dai ting 1én glp 4 1An sd lugng c6 trude ndm 1960,

= V& tAm hoat dong: O hiu hét cac qubc gia, dich vu lién lac dudng dai da

dwge ty dong hoa va dé 13 phwong tién rit phd bién d6i véi céng chiing.

»  CAu tric coa nhitng hoat déng vién théng dd thay dbi hoan toan nhét 13 trong
thap nién 1980 va nhimg giai doan ké tiép. Trong sy phat trién k§ thuat vé vién
thong, co hai buéc rd rang:
= Vio thip nién 1960 cb sy x6a bd khoang cach vé dién thoai, goi duge di

khiip thé gidi, trai dit coi nhu co lai.
" V3ao thdp k¥ 1980 1a sy chinh phuc thoi gian, sy phdn céng cia k¥ thujt sb,
phén theo thoi gian 14n vé chuyén mach va truyén dan.
Ngay nay , k§ thut s6, chuyén mach, truyén dan... phan theo thoi gian di trd
nén rit phd bién va 1a phuong thirc 1am viéc chi yéu trong cic hé théng téng dai hién
nay.

2. MAY DIEN THOAI

M4y dién thoai d trai qua khé nhiéu budc phat trién, tir dién thoai quay s6 bing

xung, dén viée xtr dyung tin hiéu DTMF; tir viéc chi c6 nghe va ndi dén viéc cb cac
chitc ning Speaker phone, hold... kéo theo d6 13 c4u tao clia nd ngay cang phirc tap.
Tuy nhién, & diy chung ta chi phén tich nhitng tinh ning va nguyén ly tong quat.
& Mdy dién thogi gom cé 3 thanh phdn chinh:
> Phin thu phdt thogi: phin nay c6 nhiém vy bién d6i am thanh thanh dong dién
(& 6ng ndi) va nguge lai bién dbi dong dién thanh 4m thanh (& éng nghe), ching

gOm 2 b phan chinh 14 éng néi va éng nghe duge lip chung vao mét td hop.
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Ludn viin tot nghiép: T hiét ké hé thong trd loi te dong IVRs

m

» Phan thu phdt tin hiéu goi: phé‘in nay ¢6 hai nhi¢ém vy chinh, mot [a phat dong
tin hiéu goi mé s6 thué bao mudn goi vé phia téng dai (bang phwong phap dia
quay sb hodc ban phim). Hai 1a bién dong tin hiéu goi dén thinh 4m chudng.

» Phén chuyén déi mach dign: phén ndy ¢6 nhiém vy déng mé mach dién khi
nhéc hodc gic t6 hop dé chuyén ddi tir trang thai gac may (Idle-trang thai 1di)
sang trang thai nhéc may (trang thai nghe).

Ngoai ra ching ¢in ¢6 nhiing khoi bao vé mach dién nhu mach bao vé€ qua ap,

mach c¢au chong dao cuec...
Bét ky méy dién thoai ndo v& mach dién du cé nhiéu hay it chirc nang thi ciing
phai théa mén ba yéu cAu sau:

> Khi thu phat tin hiéu goi, bd phin thu phat thoai phai tich r&i dudng day.

» Khi néi chuyén dién thoai, bd phén thu phét tin hiéu goi phai tach roi duong
day.

» Khi may dién thoai khéng lam viéc thi phai & trang thai cho tin higu goi (tin
hiéu chuéng diu khién tir phia tdng dai). Nghia 1a by phan chudng ndi trén
dudng diy con bd phén thu phat thoai phai tch roi dudng day dé tranh tiéu hao
ning lugng ngudn dién cia téng dai.

& So db khéi ciia cdc thanh phan chinh quan hé véi nhau:

e T e et
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Ludn vdn t6t nghiép: Thiét ké hé thong trd 1oi tw dong IVRs

L1 N
&—— Mach Cau ) _
bao vé chéng Chuyén mach dién tir
12 qua dp dao cuc g
¢ P
« Mach f Ban
goisd |3 phim
Mach [+
Mach thu chubng dam T
thoai

Hinh 2.1.1: So dd khéi ciia mdy dién thogi dn phim.
4 Nhitng chitc ndng co bdn ciia mdy dién thoai:
»  Chue ning bao hidu: thdng béo tdng dai sin sang hoic tir choi tiép nhan
cude goi thong qua cdc 4m hiéu: tone moi quay s6, tone bao bén,
Phat ma s6 thué bao bi goi t6i tdng dai bing céch 4n phim trén dién thoai.
Théng bao didn bién két ndi bang cic 4m chudng, 4m bio ban.
Béo hiéu tin hiéu chudng cho ngudi dugc goi biét,

Bién 4m thanh thanh tin hiéu dién va nguoc lai

YV V.V V V¥

B4o hiéu cude goi két thic
»  Khir tric 4m, chbng tiéng doi, tiéng keng, tiéng click khi phat xung sb...
Nhrr viy 13 ching ta d3 tim hidu so qua vé& dién thoai 4n phim, d& biét s& phai
thuwe hién nhitng khéi chirc ning nao trong dé tai, ching ta s& di siu vao phén tich timg

khoi chirc ning mét.
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Ludn véin tot nghiép: Thiét ké hé thong tré 10i tw dong IVRs

3. CO CHE LAM VIEC CUA TONG DPAI PSTN

3.1. Gidithiéu cau tric ciia mang dién thoai:

Téng dai dién thoai 1a mot hé thdng chuyén mach, né c¢6 nhiém vu nbi cac cube
lién lac tir thiét bi ddu cudi chu goi (calling side) dén thiét bi dAu cudi bi goi (called
side).

Viéc dinh tuyén giita cac C.O phai ludn dam béo s6 téng dai cang it cang tbt dé

giam dén t6i thiéu chi phi truyén din lru lugng. Tuyén thuc sy dugc chon s& phu thude

vao cac yéu td: khoang cach giita 2 C.O, mirc luu lvgng ctia mang hién tai, va vao thoi
gian ciia ngdy. Néu hai ngudi st dung duge nbi dén cung C.O thi cude ndi chi cin
théng qua mét tong dai duy nhét. Trong trudng hop hai thué bao duge ndi dén cac
trung tAm néi hat khéc nhau va hai tdng dai 16p 5 cing duge ndi dén mét tong dai 16p 4
thi trung tdm dudng dai c6 thé thuc hién cudc ndi. Khi cdc C.O céch xa nhau thi st
dung cic téng dai khac mic di cac téng dai 16p 5, 4 hodc 3 khong cén luén nbi qua clp
chuyén mach cao hon tiép theo. Mot chuyén mach 16p ¢o thé tao ra tit ca cdc chirc
ning chuyén mach 16p thap hon. Vi du mot tong dai 16p 5 c6 thé duge dép ng bing
mdt tdng dai 16p 4, 3, 2, hoicl. Pé tdi thiéu ho4 cac tai lvu lwgng 16n & cép mang cao
hon va sy suy giam tin hiéu khi truyén gdm nhidu trung k& va céc téng dai, c6 thé ding

céc trung ké c6 do sir dung cao gifta cac tong dai 16p bat ky.
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Trung tm mién
(16p 1)

Trung tdm vung /
169 \/

Trung tim chp 1
Trung tdm duong dai

(Iop 4)

Trung tdm chuyén
tiép ndi hat

Trung tm ddu cudi |
(tdng dai ndi hat) ,
B

Hinh 2.1.2: M6 hinh mang dién thogi cong cong

—__—_____ﬁ
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3.2, Phén loai tong dai;

321 .Phdn logi theo céng nghé:

Cling v6i sy phat trién ciia khoa hoc k¥ thuat, tdng dai dién thoai ngay cang thay
dbi d& phu hop véi yéu cau phat trién cta x& hoi. Qua trinh néng cao hoat déng cia
tdng dai trai qua cac hinh thic sau:

3.2.1.1. Téng dai nhdn céng:

Téng dai nhan cong ra doi tir khi mai bt ddu hé théng théng tin dién thoai.

Trong tdng dai, viéc dinh hwdng théng tin dugc thuc hién bing sic ngudi. N6i cach
khac, viée két ndi théng thoai cho cic thué bao (may dién thoai) dwoc thue hién bing
thao tac trirc tiép cla con ngudi (goi 1a dién thoai vién), Nhiém vu cu thé coa dién thoai
vién trong téng dai bao gdm:
» Nhén biét nhu cu goi ciia thué bao bing tin hiéu dén bio hoic chudng kéu,
ddng thoi dinh vi duge thué bao goi.
» Truc tiép rung chudng cho thué bao d6i phuong (thué bao bi goi) bang cach
déng bd chuyén mach cung cip dong dién AC dén thué bao dbi phirong.
» Trong trudng hop thué bao d6i phwong ban (d6i phwong dam thoai) dién
thoai vién tra 10 cho thué bao goi biét.
> Khi thué bao dbi phwong nhic méy, dién thoai vién nhan biét didu nay va
ngit dong chudng, rat phich cdm ciia thué bao va cdm vao phich cim cia
thué bao goi, cho phép hai thué bao théng thoai. Cong viée tip theo cua dién
thoai vién 14 gidm sat cugc dam thoai. _
» Néu mét trong hai thué bao gic mdy, dién thoai vién nhan biét didu ndy va
cim théng thoai, bao cho thué bao con lai biét cude dam thoai da két thuc.
» Tdng dai nhan céng ddu tién 13 téng dai timg thach nhén cong. Trong téng
dai nay cac cude dam thoai déu duge thiét 1ap bdi dién thoai vién tiép day

bang phich cim hay khéa di chuyén. Tai ngay téng dai va mbi thué bao cé
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Ludn viin 16t nghiép: Thiét ké hé théng tra 1o tu déng IVRs

mot may phat dién riéng (manngeto) @& rung chubng va mot nguéﬁ DC dé
cung cép cho théng thoai.

> Sau d6 tdng dai nhan cong phat trién sang mdt budc méi 1a tdng dai nhan
cdng cong dién (common battery). Trong tong dai nay céc thué bao chi c6
mét ngudn DC duy nhét ding chung cho tt ca cic may.

» Nhuge diém cla tbng dai nhin cong :

»  Thdi gian két nbi 1au.

» D& bi nhdm lan.

* Vi dung lwong 1ém, két cdu va thiét bi cta tdng dai nay phirc tap va c6
nhidu dién thoai vién cuing mét lic méi ddm bdo thong thoai cho cac thué
bao lién tyc. ‘

3.2.1.2. Téng dai tu dong:

Viéc phét trién tir tong dai nhan cong sang tong dai ty dong 13 mdt bude phat
trién quan trong ctia k¥ thuét théng tin dién thoai. Ngudi ta chia téng dai ty dong ra
1am 2 loai:

» Téng dai co dién.

» Tong dai dién tir.

3.2.2. Phén loagi theo cdu triic mang dién thogi:

Hién nay trén mang vién théng Viét Nam cé 15 loai tbng dai sau:

» Tong dai PABX (Private Automatic Branch Exchange): Pugc sir dung trong
céc co quan, khach san va chi sir dung trung ké C.O-line.

> Tong dai nong thén (Rural Exchang): Puge st dyng & cic xa khu dén cu
déng, cho va co thé sir dung cac loai trung ké.

> Tdng dai ndi hat TE (Toll Exchang ): Dung dé két ndi cac tong dai ndi hat &
c4c tinh vai nhau, chuyén mach cie cude goi dudng dai trong nude khong c6

mach thué bao.
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W
» Téng dai cira ngd qubc té (Gate Way Exchang): Tbng dii nay duge ding dé
chon hudng va chuyén mach cac cudc goi vao mang qube té. Dé ndi cac
mang qubc gia véi nhau c6 thé qué4 giang cdc cude goi.

3.3. Cdc chirc ning ciia hé thong tong dai:

Mic di chc hé théng ning cAp rét nhidu tir khi viéc dinh tuyén gitra cic C.O
phii luon ludn dam bao s tdng dai cang it cang 6t d€ gidm dén t6i thidu chi phi truyén

dén luu lrong. Tuyén thye sy duge chon s& phu thude vao cée yéu t6 nhu khoang cach

r

b3 Maia-bBot
L% AT

gitta cac C.0, muc [un [gng cua mang nien tai, v vao thui grancia ngay—INSuha
ngudi sit dung duge ndi dén cing C.O thi cude nbi chi cin théng qua mét tong dai duy
nhét. Trong trudng hop hai thué bao dwge ndi dén cac trung tdm ndi hat khéc nhau va
hai tdng dai 16p 5 cing duge ndi dén mot tong dai 16p 4 thi trung tAm dudng dai c6 thé
thuc hién cude ndi. Khi cac C.O cach xa nhau thi sit dung cac tdng dai khac mic di céc
tdng dai 16p 5, 4 hodc 3 khong cin ludn ndi qua cép chuyén mach cao hon tiép theo.
Mot chuyén mach 1&p c6 thé tao ra tét ca cac chirc ning chuyén mach 16p thap hon, Vi
du: mot tdng ddi 16p 5 ¢b thé duoc dap tmg bing mot téng déli'iérp 4,3, 2 hodic 1. N6
duge phat ra, cac chitc ning co ban cua no vAn khong dbi. P6 13 xac dinh céc cude goi
ctia thué bao, két ndi cac thué bao bi goi va sau 46 tién hanh phuc hoi lai khi cde cude
goi da hoan thanh. Sy khéc nhau chi 13 phwong cach thyc hién cdc cdng viée nay ma
thoi.
» Nhan dang thué bao chii goi: X4c dinh khi thué bao nhéc éng nghe va sau do
cudc goi duge két nbi véi mach didu khién.
> Tiép nhén sb duge quay: Khi d3 duge ndi v&i mach didu khién, thué bao chi
goi bit dng nghe thiy tin hiéu mdi quay sé va sau d6 chuyén sé dién thoai
ctia thué bao bi goi. Hé tong dai thyc hién céc chlic néng nay.
> Ké&t ndi cude goi: Khi cac sé quay duge ghi lai, thué bao bi goi di dugc xac

dinh, thi hé tbng dai s& chon mdt bd céc dudng trung ké dén tdng dai cla
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thué bao bi goi va sau d6 chon mdt duwdng rdi trong s6 d6. Khi thué bao bj
goi niam trong téng dai ndi hat, thi mét dudng goi ndi hat duge st dung.
Chuyén thdng tin diéu khién: Khi dugc két ndi dén ndi dén tdng dai thué bao
bi goi hay tdng dai trung chuyén, ca hai tdng dai trao dbi v&i nhau céc thong
tin cAn thiét nhu s6 thué bao bi goi.

Két ndi trung chuyén: Trong trudng hop tdng dii dwoc ndi dén 13 tac dong

trung chuyén, d€ ndi véi tram cudi va sau d6 thong tin, nhir s0 thué bao goi

dgc truyén di.

Két ndi tram cudi: Khi tram cudi duge danh gia 1a tram nodi hat dwa trén sb
thué bao bi goi dwogc truyén di, thi by didu khién tram thai may ban cia thué
bao bi goi duge tién hanh . Néu may khéng & trang thai ban thi mét dudng
nbi diroc ndi véi cac dudng trung ké duge chon dé két ndi cude goi.

Truyén tin hiu chuéng: P& két ndi cude goi, tin hiéu chudng duoc truyén di
va chdr cho dén khi c6 tra 16i c6 thué bao bi goi. Khi tra 104, tin hi€u chuéng
bi ngét va trang thai duge chuyén thanh trang thai méy ban.

Tinh cuée: Téng dai cha goi x4c dinh céu tra 101 cta thud bao bi goi, va néu
can thiét bit du tinh todn gia tri cude phai tra theo khoang céch va theo thoi
gian goi.

Truyén tin hiéu bdo ban: Khi tit ca cdc dudmng trung ké ddu da bi chiém theo
cac budc trén day hoiic thué bao bi goi ban, thi tin hidu ban duge truyén dén
cho thué bao chu goi. _
Hbi phuc hé théng: Trang thai ndy duge xdc dinh khi cude goi két thiic. Sau

do tat ca cac duong ndi déu dugc giai phong,
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Ludn van tét nghiép: Thiét ké hé thong trd 1oi tir dong IVRs

4. CAC TiN HIEU BAO HIEU TRONG HE THONG PSTN

Céac 4m hiéu (tone) 1a cac tin hiu am thanh ma tong dai goi dén cic thué bao d¢

théng bdo, bao gdbm cac 4m hi¢u sau:

4.1. Am_hiéu moi quay sé (Dial tone):

Am hiéu ndy béo cho thué bao biét tdng dai sin sang nhan sb tir thué bao. Am
hiéu nay 1a tin hidu hinh sin c6 tin sb f = 425+ 25Hz (Hink 2.1.15), nhip 13 lién tuc,

méo hai <1% va dugc phét lién tuc cho t6i khi bt diu quay s6 thir nhit trong trudng

hop ngudi goi nhic may nhung khong quay s6 khoang 15s thi tbng dai s& ngung phat
Dial tone va phat busy tone vé phia thug bao.

A

o
mr—

f=425+25Hz

Hinh 2.1.15: Am hiéu busy tone

4.2. Am hiéu bdo bén (Busy tone):

Am hiéu nay duge tdng dai bao cho thué bao goi biét thué bao bi goi dang bén,
trung k& ban, hét thoi gian quay s6. Am hiéu ndy ¢6 tAn s6 £=425*25Hz, ngit nhip
0,5s ¢6 0,5s khong (Hinh 2.1.16).

Néu céc dudmg day thong thoai khéng bi ban thi téng dai phai nhan biét cdc s6
thué bao goi va xem xét:

» Néu sd dau nim trong tap thué bao cia téng dai thi tong dai s& phyc vu nhu

cudc goi noi dai.
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Ludin véin t6t nghiép: Thiét ké hé thong tra 161 tw dong IVRs
M

A 0,5scd 0,55 khong

<. s L
- Fat)

|

f=425+25Hz

Hinh 2.1.16: Am hiéu bdo bén
» Néu sé dhu khong ndm trong tap thué bao cia tbng dai thi tdng dai s& phuc
vu nhu mdt lién dai qua trung ké va goi toan bd phan dinh vi sb6 quay sang
tdng dai 461 phuong dé gidi mé.
» Néu sé ddu 1a md goi chic ning dac bigt thi tbng dai s& phuc vu chirc ning
dé dé phuc vu cho thué bao.

4.3. Am hiéu hdi dm chudng (Ring back tone):

Khi tdng dai cap chuéng cho thué bao bi goi dbng thoi cung clp cho thué bao
goi 4m hiéu hoi am chudng dé bao cho thué bao goi bibt da két ndi v&i thué bao dbi
phuong, chd thué bao dbi phuong nhic méay. Am hiéu nay co tAn s f=425+25Hz
(Hinh 2.1.17), cing nhip vdi dong chudng.

v 4s khong 2s ch
> «———>

\ Mo
W e WV

Hinh 2.1.17: Am higu ring back tone

4\

v

__—___—__———__-__——_——_—-_—__—_————_——-—————_;'—_—_
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Ludn vdn tot nghiép. Thiét ké hé thcfng tra loi tw dong IVRs

4.4. Tin hiéu chuong (Ring tone):

Néu thué bao bi goi dang ri, tbng dai sé cAp dong chudng dé rung chudng cho
thué bao bj goi. Tin hiéu chubng 13 dong AC hinh sin hodc xung ¢6 tin s6 =20 dén

25Hz (Hinh 2.1.18), dién ap tir 75 dén 95Vrms , 2s c6, 4s khéng.

4s khéng 25 ¢0

h 4

\/ f=20+25Hz \/

Hinh 2.1.18: Am hiéu rung chudng

4.5. Tin hicu quay 5:

4.5.1. OQuay 56 b&n,q xune thdp phdn (Pulse):

La trudmg hop quay s bing dia quay, mach vong dugce ngit hoic dong bai
mét chuyén mach duoc két ndi véi mét co chu quay sb. Céac chudi xung ddng nhét
dugec tao ra twong tmg véi sé quay.

$61: 1 xung |
86 2: 2 xung
$63: 3 xung
S6 4: 4 xung

S69: 9 xung
S6 0: 10 xung
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Lugn véin (6t nghiép: T hiét ké hé rhé'ng tra 161 tu dong IVRs

M&i chu ky xung thudng 13 thudng 1a 100ms, trong d6 chu ky lam viéc khoang
33%. Khoang céch giita hai chudi xung > 500ms.

Céc sb quay thué bao diroc truyén dén tong dai bing cach ngit dong dudng day
theo ty s thoi gian quy dinh tao thanh chubi xung quay sb. S6 quay 13 s6 xung trén
duwdng diy nén phuwong phap nay goi 13 phwong phép quay sb bing xung thap phén.

4.5.2. Quay s6 bdng tin hiéu da tan DTMF (Dial Tone Multi Frequency).

Khi str dung DTMF dé quay s8, céc sb dwoc chon bdi ma trin nit bim (Hinh

2.1.19), mbi nt bAm twong Gmg v6i mot sé hode mot ky tur bidu dién bing mét cip tin
s6. Mbi ciip thn sé (Tone) xuat hién t6i thicu la 40ms, thdi gian ti thiu giira hai s6 13

60ms.

697 1 2 3 A
770 4 5 6 B
852 7 8 9 C
941 * 0 # D

1209 1336 1477 1633
Hinh 2.1.19: Ma trdn mit nhén
Quay s& bang DTMF nhanh hon nhiéu 14n (10 1an) so véi quay sb bang xung
thap phéan. "

5. PHUONG THUC LAM VIEC CUA MOT THUE BAO
» Thué bao goi nhdc may:

Tbng dai s& nhan trang thai thué bao goi nhic may théng qua su thay dbi dién
tré vong cha duong day thué bao.

Binh thudng khi thué bao nghi thi dién tr& vong rat 16n, ta cé thé xem nhw hé mach.
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Ludn vin 6t nghiép: Thiét ké hé thong tra loi tyw dong IVRs

e
Khi thué bao nhéc may, dién tré vong gidm rit nhidu, tdng dai c6 thé nhan biét
sy thay doi dién trd tirc 13 sy thay dbi trang thai cta thué bao thong qua cac by cam
bién trang thai.
Dé théng béo cho thué bao biét trang thai cta tdng dai, ciia c4c thué bao bi goi,
tdng dai phai cung cip cdc 4m higu dwge quy ude trude cho thué bao goi. Tuy theo mbi
ving, mdi quéc gia, quy wéc nay 14 khic nhau.

> Khi tong dai phdt hién trang thdi off-hook:

Xung moi quay so dugc phat dén vong thué bao. Do 13 am hicu moi goi, bao
cho nguoi goi nhéc may biét cude goi da sin sang mdi quay s.

Am hiéu nay 13 tin hiéu hinh sin c6 thn sé f= 425+ 25Hz, phat lién tyc cho dén
khi bit diu quay sb thir nhat.

» Am hi¢u bdo bdn Busy Tone:

Khi thué bao bj goi dang thong thoai trwdc dé hodic cac dudng két ndi thong
thoai thi tdng dai s& cAp 4m hiu béo bén cho thué bao goi.

Néu cic dudng diy théng thoai thi tdng dai phai nhan biét cdc s6 thué bao goi
va thue hién cac bude sau:

e Néu sé diu ndm trong tap thué bao cua tong dai thi tbng dai s& phuc vy
nhu mdt cudce ndi hat.

e Néu sé dhu khéng nim trong tip thué bao cua tdng dai thi tbng dai s&
phuc vu nhu mét lién dai trung ké va giir toan b phin dinh vi s6 quay
tdng dai dbi phuwong dé gidi ma.

o Né&u s diu 12 mi goi cac chirc ning dic biét thi téng dai s& thyc hién cac
chitc nang d6 @é phuc vu cho thué bao.

» Néu thué bao dwgc goi ranh:
Tbng dii s& cip tin hidu chuéng cho thué bao dwoc goi v6i dién ap AC 70V -

110V v&i thng sé 16Hz — 25Hz ( thudmg 12 90V/ 25Hz ), ngét nhip 2s 6, 4s khong.

W
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Ludn vin tot nghiép: Thiét ké hé thong trd 16 tw déng IVRs

Ddng thoi cp tin hiéu hdi 4m chudng cho thué bao goi. Am hidu niy c6 tin sb
f= 425 + 25Hz, nhip cling véi dong chudng.
» Khi thué bao duoc goi nhéc may:
Téng dai nhan biét trang thai nhac méy nay, tién hanh cét dong chudng cho thué
bao dwgc goi mot cach kip thdi dé tranh hu hong cho thué bao. Pong thoi tdng dai
cling cit 4m hidu hdi chudng cho thué bao goi va tién hanh két ndi théng thoai cho ca

hai thué bao.

Tong dai s& gidi toa mot sb thiét bi khong cén thiét dé tiép tuc phuc vu cho cac
cudc dién dam khac. |
» Khi thué bao théng thoai ma cé mét thué bao gic may, tong dai s& nhin biét
trang thai ndy, cit céc thong thoai cho ¢4 hai thué bao, ddng thoi cdp 4m hiéu béo ban
cho thud bao con lai, giai téa dudng diy ndi dé phuc vu cube dién dam khac. Khi thué
bao con lai tiép tuc gic mdy, tdng dai xéc dinh tinh trang gic may ndy va két thic
chuwong trinh phuc vu cho thué bao.
Tdt cd ede hoat ddng trén dige diéu khién ne déng bc%ng cde chwong trinh. Cdc
dién thoai vién c6 thé theo dbi toan bé hoat dong ciia tong dai thong qua man hinh

mdy tinh, ban phim c6 thé diéu khién tryc tiép téng dai.
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Ludn viin 16t nghiép: Thiét ké hé thong tra 10i tw dong IVRs

CHUONG 2: THIET KE PHAN CUNG
1. KHAI QUAT VE PHAN CUNG

Tin hiéu dién trén dwong diy dign thoai gém 3 logi chinh:

#  Tin hiéu thoai,
+ Tin hiéu DTMF.

# _Tin hiéu dicu khién.

Trong 3 loai trén, tin hidu thoai va tin hiéu DTMF cing ban chét, va ndm trong
dai am tan, voi mue dién ap ndm trong khoang Sound Card chiu dung dwgc. Con tin
hiéu diéu khién, chi yéu 1 tin hiéu chudng, tin hidu bin may, tin hidu mdi quay sé...
lai cé mure dién 4p khac hin, dic biét 14 tin hiéu chubng. Vi thé, ching ta cin thiét ké
mdt module mach giao tiép d& ngan tin hidu nay vao may tinh bang cich chuyén hudng
chiing sang giao tiép voi mdy tinh théng qua COM Port. Viéc ndy s& duge thyc hién
nhd s hd tro didu khién tir IC AT89C51 va RS 232 (IC MAX 232)

Tuy nhién, nhur thé module ting dung trén may s& khé ddng bd céc phién lam
viéc, do tin hiéu chudéng (tin hiu khéi ddu mét phién lam viée) da bi lvoc bo. O
chuong 1, Iy thuyét v& dién thoai 4n phim, ching ta d3 biét, nguyén Iy lam viéc cua
mach chudng 1a dya vao sy ting ddt ngdt mire dién 4p vuot qua ngudng lam théng cla
Zener, loc d6 mai co tin hiu chudng reng. Tuy nhién, d6 1a nhitng may dién thoai co
ban, khdng c6 chirc ning tra loi tu ddng, ching chi thyc hign mét nhiém vu don gian 1a
bién nhimg giao déng clia mic dién ap cao (65>90V) thanh xung 4m thanh. day,
chiing ta cin nhén biét va thue hién ty dong viée déng mach.

Nhur v@y, cong viéc chiing ta phdi lam & ddy la thue hién cde module chinh la:

>  Mach Hybrid: Thuc hién chirc ning bién dbi tin hidu trén dudng diy dién

thoai thanh tin hiéu twong thich véi dau vao Line In ctia Sound Card va nguoc

lai, chuyén tin hiéu tir Line Out ctta Sound Card 1én dudng truyén
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e e e

>  Mach diéu khién déng tdi gié: Nhiém vu cha khéi ndy 1a dong Relay tao

ra dién trd Rpc =300Q twong dwong véi tong tré DC cha thué bao khi nhic
mdy, ngit Relay va khi d6 tdng tr& nhin vio hai ngd TIP, RING la v6 cing
tuong dwong véi tong trd cla thué bao khi gac may.

> Mach nhdn dién tin hiéu chudng va bdn mdy: Mach c¢6 chirc ning nhén

dién tin hiéu chudng, khi ¢6 tin hiéu chudng s& thyc hién chirc ning dong mach.

Va nguoe lai khi ngudi ding dAu kia géc may, mach phai nhan dién duge tin

hitu bio ban tir téng dai, thyc hién dém va ngit mach, dua toan hé thdng vé
trang thai ban diu (Ring detector va Busy detector)
» Mach thu va _nhdn dang tin hiéu DTMF: Mach nay c6 chirc ning nhén

tin hiéu DTMF tir tng dai g&i xubng phén tich tin hiéu d6 thanh chudi bit BCD.
Chudi bit nay sau d6 duge bd xit Iy trung tdm (IC AT89C51) tir d6 thong qua
RS 232 dit liéu duoc dua vao may tinh. Do tinh chét ciia hé thong 13 “tra 161 cac
thong tin ¢b dinh ty d@ng thﬁng qua cac phim bam”. Nhu viy, tin hiéu DTMF
déng vai trd 1a tin hidu diu khién hé théng. Nén viéc nhén va phén tich tin higu
DTMF la v6 cing quan trong, vi né chinh 1 nhan t6 dam bdo hé théng hoat
ddng chinh xac.

> Khoi didu khién trung tém: Pay 1a khéi didu khién chinh ctia mach giao
tiép chi phéi toan bd hoat dong cha cac khdi khac. Vi dy: khi tin hiéu chudng tir
tdng dai 4 dén thi khéi cam bién chudng nhén biét ddng thoi dua dén khéi didu
khién trung tAm va khéi didu khién trung tim didu khién dong tai hay khéi didu

khién trung tdm diéu khién IC chon kénh trong qué trinh phat tin hiéu DTMF...
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4 So dd tong quat:

Hinh 2.2.1: So dé téng qudt cdc module chinh

W
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2. CHUC NANG VA NHIEM VU TUNG MODULE

2.1. Mach giao tiép dwong diy:

La mét bién 4p cach ly cé tré khang Zyig, 4 = 600Q. Khi mach nhén dién chudng
phat hién tin hidu chudng thi mach didu khién Relay cho phép Relay déng chuyén tir
mach nhén biét chudng sang trang thai nhic may gia, thué bao goi nhan dwgc trang thai

nhéc mdy cia thué bao bj goi.

Do dién 4p lam viéc cfia IC trong mach 13 5V nén ta chon zener la 4.7 V dé

ghim mrc 4p ¢b dinh khoang 5.3V nhim bao vé IC.

T D14
1 4.7V

2 4 D18

600:600

Hinh 2.2.2: Mach giao tiép dwong ddy

2.2. Mach nhén biét chuéng:

ca VCC_CIRCLE
TIP R1

R2

1uF/250V 470 47K

p2 P32

' & 2

R3
51 —1- 14 A 1 =
c 12y 380 N 1
RING 22u’ i \'xﬁ 4 ,‘\ 0.1uF
D - 4N35
| | =

Hinh 2.2.3: Mach nhén biét chudng
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Tin hiéu chudng trén duong diy ¢6 trj dién ap AC hi¢u dung 70 +110 Vrms, tan
sb 25Hz, qua R,, C, va chinh lru toan séng bdi cau D1 thanh dién ap DC, qua tu C;
loc phéng hon. Pién 4p DC nay ding dé phan cyc thudn cho OPTO dén béo hoa.
Chon OPTO 4N35 ¢6 céc thong sé sau:
» Dong qua LED: SmA.
= Dién &p roi trén LED cta OPTO khi din:1.1V.
» H& s6 chuyén dong: 20%.

»  Sut 4p trén tiép gidp CE khi dan: 0.2V.
» Dién thé cach ly: 1500V.
= DPién thé transistor quang: Vceo=30V.
Chon Zener D2 loai 6n 4p 12V.
Pién trd han dong qua diode quang Rj:
+ Chon dong qua OPTO IDC=5mA, dién ap trén tu C; 1a 15V, tir d6 ta
co:
Ve =Voa = 2Vyore  15-12-2.0.6

Ry=—2C = =3600
Iy 5107

+ Chon theo gia tri chuéin R3=330Q.

Dién trd han dong qua OPTO Ry:
+ Hé sb chuyén dong qua OPTO 14 20%. Dong qua transistor cia OPTO
khi din béo hoa : 20% .SmA =1mA.

— V;‘c — Vcesaf - 5 .,..(1:2 =48000
I 10

csaf

R;

+ Chon Ry=4.7k.
Ty loc gon C3:
+ChonZ,, =R3=3300Q dé C, bypass khoang 50% tin hiéu chudng.
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Z, = !
i 2x fC,
Ci=—— =193uF
> 9r25330 H

+ Chon tuy C3=22uF.
Xét tin hiéu thoai ¢ £=300Hz
1 1 1

Z. = = =24<—_R_=33Q
S 27 fC, 27.30022.10° 10

—=C; s& bypass hoan toan tin hiéu thoai trong dii tin s6 300Hz dén 3400Hz.
Ty ngén dién 4p DC - Cy:
+ Chon dién ap hiéu dung cép chuéng Ia 80Vgrums. Ta ¢é phuong trinh:
Vrms=Vac 2. ViioasH Z¢, TRi)ac (1)

Vai: Iacla dong qua cAu chinh lvu D, tinh theo cong thirc:

o Vs
Iac =— Ipc=—.5=7,85mA
AC T -IDCT

Viiode =0,7V
Ve =0,707. 2585 - chinh luu chu 1 pha)
33
-6
—0.707. 42530022.10 l—l 15=25.0V
425330.22.10
Thay céc gia tri vao (1) ta duogc:
Z +R=6.8kQ (2)
+ Chon tu C, =1uF/250V :
1 1
Z, =6.37kQ (3)

2 2 fC, 2125107
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w
Tr (2) va (3) suy ra Ry =6.8 —6.37 =430 Q

+ Chon Ry =470Q2
2.3, Khéi didu khién ddng va tao fdi gid:
Theo tiéu chuén quy dinh dién tré DC cia mach vong thué bao khi nhéc may 1a

150 = 1500Q . O day ching t6i thiét ké chon di¢n tré DC cta thué bao khi nhic may 1a

RDC:6OOQ.

2 ~ 1
a A - b 2 2 ] ~
R S WP W) .
LAY 3 8o 2 2 ONe 11y
"

TIF

RING

181
Y oled
Q | 5
D5 34 L T2
//“ L1 4
2 I
R47  DiZ
220 VCC
T R44 4.7K 2 3
AN «
- LINE FILTER
Q4A D2 RS
2
TR_2_IS_N_A BO.2

3k3

-

Hinh 2.2.4: So d6 mach déng va tao tdi gid

Chon Relay c6 dién ép hoat dong 1a 5V, dién trd cha cugn day: Rieiay=40002
Chon transistor 28C2383 ¢6 céc thong sb sau:

Pcmax=900mW.

Icmax=1A.

Veemax=160V.

hfe=60 +320

!!!!!!!!E!!=!=!!!E!=!!!E!=!!E!E!!!EE!=!!E!!!!!E!!!!!E!!=!!!EE!!!E!=!!!E!!E!!E!!!!!!!E!!!!!!!!E
SVTH: V5 Ngoc Hiép Trang 38




Ludin viin tot nghiép: Thiét ké hé théng tra loi tw ddng IVRs

Khi bit P0.2 cta vi xtr Iy & mirc logic 0 thi Q1 tit dong Ic = dong qua Relay = 0
Relay & trang thai ngit. Khi dé tong trd DC nhin vao 2 ngd TIP va RING gén bing v6
cliing (Rpc~e0) twong diwong vaoi trang thai gac may cia thué bao.

Khi bit P0.2 ctia vi xir Iy duge set thi Q1 dan bao hoa:

To=Tpay= 22— Vemsar _ 124‘02=2 =29.5mA

Relay

Chon =100

Pidu kién dé Q1 bao hoa 1a P> I

D& transistor di vao trang thai bao hoa nhanh, ta cén chon dong sao cho Q1 bao
hoa siu nhung khéng qua sau, thudng chon hé sb bao hoa K=2

e 2Ae J20,0205 o (o
g 100

Chon mirc logic 1{dién ap) cta 8951 1a 3,5V ta co:

R Vee =Vor =Vissr ~3,5-0,7-0,7 _ (g,
I 0,59.107 ’

Chon Rs=3,3kQ
Diode loai IN4007 duogc str dung dé tranh qua ép & cuc C transistor 1am héng
transistor, diode D2 loai 1N4007 dugc ding trong mach dé tranh trurdmg hop mire logic
0 ctia PO.2 16n hon 0,7V kich transistor dén 1am Relay déng ngoai ¥ mudn.
Mat khac khi Relay déng bién dbi mach tai gia v& so dd tirong DC ta cé:
V=(R4thie)lpq +Ra(Ipg*Plng)

Rs>>hie va >>1
V=~ (Rs+BRy)Ipq
Mét khac ITBZIBQ'Fﬁ -IBQ=I3 -IBQ.

R,+ Ry R,
Bly, B

DC— + R2 .
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Lugn véin tot nghiép: Thiét ké hé thng tré 16i tw déng IVRs

Chon Rs=6.8KQ = Ry=Rpe A =300 - %%%9 =232Q.

2
Chon gi4 tri chudn Ry=220Q,

2.4, Mach nhdn va giai md tin hiéu DTMF

VGG
Us
C16
r—"'m%'"ﬂN Voo 1-?; ol O 9:?,?
‘—z\lre! st b
16 R15 -IN
Y 00K K16 \ Est 18 RIA A 1
A MY g L8 300K PO
D.1uF Yi a4 4 p:.a
.2
100K D p—Eloscz Q3 [ iy
INH Qz 10
3.56M0z g BOWN o 13 P
MAS TOE
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Hinh 2.2.5: mach nhin biét va gidi mé tin hiéu DTMF
# Nguyén ly hoat dpng:

Dién ap tai ngd vao ST/GT goi 1a dién thé V. Ban diu, cip tAn s ctia mé tone
dwoc qua bd loc tin sb (dial tone filter). BO ndy s& tach tin hiéu thanh 2 nhém. Mot
nhém tAn sb thip, mdt nhém tin s cao. Viée nay thue hién duge nhd b6 loc thong diy
béc 6. Nhém thir nhat s& loc thong day tan sb tir 697 Hz dén 941 Hz va nhom thit hai s&
loc thong day tAn 8 tir 1209 Hz dén 1633 Hz. Hai nhém tin hiéu ndy dugc bién déi
thanh xung vudng bai by do Zero crossing. Sau khi c6 duge xung vudng, xung nay
duogc xac dinh tin s va kiém tra ching c¢6 trong tmg v&i cip tan s6 chudn DTME hay
khong. Nhér thuit todn trung binh phire hop (complex averaging). Nho k¥ thuét nay ma
mach s& bao vé dugc cic tone gy ra tir tin hiéu bén ngoai ma tin hiéu nay lam cho sai
1&ch tin s6 nho. Khi bd do ciing nhin di ¢é 2 tone thich hop thi ngd ra EST s& én mic
cao. EST 1én mirc cao s& 1am cho Ve ting dén ngudng nio d6 ma 16n hon Vqgy thi s&
tac dong vao ngd ST/GT lam cip tone duge ghi nhan. Liic ndy dién thé tai Vo tiép tuc

ting 1én. Sau mot thoi gian tr& nhét dinh, thi ngd ra STD s& chuyén 1én mic cao. Lic
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W
ndy, cip tone da dugc ghi nhén va san sang truy xudt & ngd ra néu ngd TOE & mirc tich
cyc cao thi 4 bit ma dd giai ma duge s€ truy xudt ra bén ngodi. Sau mot thoi gian
chuyén trang thai 1én mirc cao, ngd STD s& chuyén xubng mic thdp va V¢ giam xubng,

khi Vo< Vg thi s& didu khién thanh ghi do cip tone méi.

Nhu vay khi xuét hién 1 ciip tAn s6 tone trén dudng diy, qua ty Cig dua vio ngd

vao IN- thi ngd ra s& xuat hién dang nhi phan 4 bit twong tng.

& Thiét ké va tinh todn mach nhin va gidi md DIMF:

Chc thong s6 ciia 8870 do nha san xuit huéng din. Cac gia tri dign tro, tu dién,

thoi gian an toan, bao vé drrge nha xan xuit dua ra:
Ri5 =R = 100K + 1%
Ry7=300K % 1%
Cis=Cy6=100nF * 5%
Xtal = 3.579545 MHz £ 0,1%

Cac thong sb k§ thuat ciia mach nhan va giai ma DTME:

Lo = 2,5mA
I = 0,8mA
Iz=0,1 pA
I =0,1 pA
Vee =+5V
P = 15Mw

W

-SVTH: V& Ngoc Higp Trang 41




Ludn viin tot nghiép: Thiét ké hé thong tra I6i tw dong IVRs

2.5. Mach Hybrid:

Mach Hybrid c6 nhiém vy bién d6i 2 day thinh 4 day ddng thoi triét tiéng doi tir

ngd thu v& ngd phat.

So db mach:

VGG
Q R17 18K
o U22A he 4
3 =
1 < 22k ~  C13 sp
\ 2 {
TL082_ 1 ™ AN K
R14
) 10u
R152 R16, VR = o
| , o
6805 680 6.8K
2 NN
c12
R23 I
6.8K i
VGC 8.8nF
0O
R18 6.8K \“’
5 U21A 10u
AAN ¥ LINE_IN
AAA 6 > 7 I( y
TLOB2_0 c14
R19 6.8K
K[M <
4.7V
Q
ACC
6.8K
!05 R20 A
47V C11
|
[
6.8nF
Hinh 2.2.6: Mach Hybrid
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= Tinh toan cac gia tri Ryy, Ciy, Ry, Ryg, Cy3 trong mach khuéch dai dao (Hinh

2.2.7).
Vee
0 R17  1.8K
. U21——|—/v\/\—
= = c13
1 2.2K v sp
2
TLO82 1 ™ A Ay >
R14
oo 10u
@]
VCC
6.8K
o AN
) R57
c12
|1
[
6.8nF

Hinh 2.2.7: Mach khuéch dai ddo
Day 12 mach khuéch dao ddo, c6 hé sé khuéch dai | A | =220, PA bi 1ai sy suy
14

giam ciia tin hiéu qua cdc bd phan khac ta chon hé s6 khuéch dai bang 3. Tir d6 ta cé:

Ry _
Ry,

+ Chon Ry1=6,8K ,R4=2,2K

Tu Cy3 ¢6 tac dung céch ly v& mit DC giita mach Hybrid va ngd speaker cia
sound card dé khong anh hudng dén diém phan cyc ciia Op-Amp

+ Chon Cy3=10uF

Ry, la dién tr& offset duge st dung dé giam dong offset ngd vao va Ry, dugc

Ch()l’l béﬂg R2| //RM. Vﬁy 1{17=“~"R"2—1—.Ri :1,61(, chon R17W1 ,Sk

l+ 14
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W
R,;, Cia €6 chic néng nhu mach loc thong thép, chbng hién twong tu kich khi

mach 1am viéc ¢ tn so cao. Chon Cy, =6.8nF.

TAn sb cét £= ! = ! =3,4Khz.
27.R,Cp, 27.6.8k.6.8nF
4 Mach triét tiéng doi (Hinh 2.2.8).
+ Xét mach trir 2 tin higu dung Op-Amp:
T ovee
R23 Q
6.8K
R18 6.8K ©
e A——D +\\U21¢ J/O“ LINEE\ED
AN 6. iy
TLO82_0 C14
R19 6.8K
<
VCG
6.8K
) R20 A A A |
c11
|1
il
6.8nF

Hinh 2.2.8: Mach triét tiéng doi

+ Xét ngd vao dao trude (V20,V =0):
R

Ta cd: VOU'UE- w4 Vz.
19

+ Xét ngd vao khong dao(V120,V,=0):

Ta co6: VOUT2= R20 b Rw . RB V1
R, Ry+Rgy

Vay Vour= Yourt Voun

e —————————m——— e
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Khi Ryp=R 19=Rg=Ry3 thi ta c6:
Vour= Va- V,
Néu Vo=V, thi Vour=0.
Nhu vay s& khong c6 tin hidu ngd ra. Ta Gng.dung mach trén dé tinh cdu can
bing.
s Tinh céu cdn bang ap (R;s, Rig, VR) (Hinh 2.2.9)

Dé triét tidu sy hdi tiép vong tir ngd thu vé& ngd phat, ta cho tin hi¢u & ngd ra Op-

Amp U7A qua cau cin b%mg (Rys, Ryg, VR, Ztdtel) di vao 2 ngd vao cua bd khuéch dai
vi sai. Chon tré khang AC cta thué bao Rac=680€. Tuy nhién gia trj nay c6 thé thay
dbi tmg vbi timg may dién thoai. Nén @& cai thién tinh trang ndy ta mic thém bién tr&

VR dé diéu chinh khi cin thiét. So d twong dwong nhu sau:

Ry
L
R15 =
R16 2K oo
680 680 R23 ©
6.8K
R18 6.8K ®
AANA— 5 [~ v214 1/0‘* LINE IN
i1}
61
NAA T TLos2_0 C14
R19 6.8K
<t
NCC
6.8K
R20 A~
c11
I
i
6.8nF

Hinh 2.2.9: Cdu cdn bang trong mach triét tiéng doi
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M
PEV,=V,, cin co

VR — Zla’.’e!
VR+Rg Zgy+HR;s

!

Vi Ztdtel=R 5=680Q: tr&y khang twong duong mach vong thué bao.
Dé phdi hop trd khéng ta chon :

R;s=R5=680Q va VR= Ztdtel=680C.

Thuc té& trd khang cia mach vong thué bao chi 1a danh dinh, nén ta cin bién tro

VR =2k d& hiéu chinh cho chinh x4c.

Dé mach c6 @b lgi don vi, ta chon Ryg=R15=R1s=R23=6.8k.

Ty Cy4 duge dung dé& cach ly DC gifra mach Hybrid voi ngd vao cta mach nhin
biét tone béo ban, va mach nhin biét va gidi mi tin higu DTMF d& khéng anh hudng

dén diém phén cyc ctia Op-Amp.

2.6. Mach giao tiép voi mdy tinh

VeG
oM
,_C-_“_"s—'c’
w 9
2 sk D -0
= o—3
o N g 14 0—31—0
STIOUT 55 21lo
RX 12 | e RN 5] o0
3 R10UT ) = T°
—a—— P IN R20UT U T
1 _R2N 5 @3 O—r0
C1+ T20UT g0
ca1 v & )
E—————-—i c1- COM
C2+
caz 5 2 2
l—""‘" C2- U] Vi
C34
MAX232 & l

Hinh 2.2.10: Mach giao tiép véi mdy tinh

IC max 232 déng vai trd trung gian trong vi€c truyén tin hiéu DTMF tir tbng dai

ién may tinh théng qua COM Port.

M
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[  ———————— e e e e ]

2.7. Khbi dieu khién trung tim

Trong d& tai ndy, ching t4i st dung IC 89C51 lam khéi didu khién trung tam,
chi phéi toan b céc khbi khac. Céc chan cta Port 0 1dm céc chén didu khién nhu déng
mé relay, nhan biét chudng bdo ban ...; cic chan cia Port 1 va Port 2 nhén chubi 4 bit

nhi phén tir mach thu DTMF ...

» Mach Reset:

o D& 89C51 Reset toan bd hé théng, thi nhd Reset phai & mire cao it nhat bing
2 chu k¥ may, sau d6 tr& vé mire thip. Cong tic Reset thye hién nhiém vu
nay khi ta nhdn nat. Khi ta cép ngudn, tu C5 duge nap, ngd ra Reset & mirc
thap 1am cho 89C51 hoat déng binh thudng, Khi ta nhén niit Reset :

I/cr:'lall
R+ R,

Reset—

e DA khi nit Reset dugc nhdn ngd ra Reset & mire logic 1 thi ta chon Ry;>>R;.

Viy ta chon R;=100Q, R =8,2KQ)

>  Mach tao dao dpng: Tao dao d6ng tin sé 12Mhz cho 89C51, st dung thach anh
12Mhz va 2 tg 22pF.
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Hinh 2.2.11: Mach diéu khién trung tém

3. MACH GIAO TIEP GIUA MAY TiNH VA TONG DAI

(so d6 dwoe vé & trang sau)
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CHUONG 3: THIET KE PHAN MEM

1. CHUONG TRINH GIAO TIEP GIUA PHAN CUNG VA MAY
TINH

Dé thuc hién dé tai nay, chiing ta can két hop cdc module nhd lai véi nhau

thamh mét phan ciing hoan chinh. Chinh vi vdy, can phdi c6 mét bé didu khién trung

tdm dé chi phé'i toan bo cdc hoat déng ciia cdc module con lai. Véi nhitng kién thirc da
hoc vé mén Vi xit Iy va nhén thdy cde wu diém va tinh théng dung ciia IC AT 89C51,
chiing t6i dd quyét dinh chon IC AT89C51 lam bg didu khién trung tdm cua minh.
Trong phdn nay, ta sé tim hiéu vé chikc néng ciia IC AT89CS1 ciing nhw gidi thiéu vé

ldp trinh hop ngir (Assembly Language) va ngén ngi¥ ldp trinh delphi.

Khao sdt vi diéu khién AT89c51:

IC 89C51 déng vai tro 1a bd didu khién trung tam, lién két véi tht ca cac module

phén ctng khac, va chi phéi toan by hoat dong mach giao tiép. Cu thé la:

» O'line 1:

e Chén 12 (P3.2) dwoc ndi dén ngd ra chin sé 5 ciia OPTO 4N35. Khi ¢6 tin
hiéu chudng tir tong dai d6 dén, chan 5 ciia OPTO xubng 0 = P0.2 xubng
mitc logic 0 (binh thuong & mirc 1) , MCU 89C51 nhan biét va didu khién
SETB P0.2 dong relay.

e Chan 37 (P0.2) duoc ndi dén mét ddu cia RS, khi P0.2 duge SET thi Q1
din bio hoa din dén ap trén cuc C cia Q1 xudng OV = doéng Relay tao tai
gia 600Q.

e Chian 1 + 4 (P1.0 + P1.3) ndi dén D1+D4 ctia MT8870 dé nhan 4 bit nhi
phdn ma BCD tir mach thu DTMEF.
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%

e Chan 36 (P0.3) duge ndi t6i ngd ra chan s 8 ciia IC LM567. Khi c6 tin hiéu
4m bdo ban tir tdng dai db xudng thi P0.3 xudng mirc 0 (binh thudng & mic
1), khéi didu khién trung tdm nhan biét va didu khién P0.2 xuéng mirc 0 d¢é
ngiit relay.

e Ngoai ra, khi thuc hién qué trinh truyén thong, vi xir Iy s& truy xudt téi cdc
chan c6 chirc ning dic biét [ chan RXD va TXD (trong g v6i 2 chin 10
va 11). 2 chén nay dugce ndi v6i cong COM clia may tinh théng qua IC

MAX232 dé thyc hién qua trinh truyén tin hidu DTMF tir tong dai 1én may
tinh d& xtr 1y, ddng thoi truyén cac dir lidu da xir Iy tir may tinh vé tong dai.
> O line 2: trong ty nhu line 1, chi khéc vdi line 1 & s6 chan ciia vi diéu khién.

Gidi thigu vé lap trinh hop ngiv (Assembly Language)

Tap lénh chia vixa ly:

Lénh coa vi xit Iy 13 mot dit 1iéu s6 nhi phan, khi vi xt 1y doc mét 1énh thi tir dit
liéu nhi phén nay s€ yéu cAu vi xi 1y 1am mt cong vige don gian. Mdi mot tir dit lidu
twong duong vdi mot cong viée ma vi xir Iy phdi [am. Hau hét céc 1énh cha vi xir 1y 13
cac 1énh chuyén dir lidu va xir 1y dit lidu.

Khi néi t6i tap 16nh ctia vi x Iy tirc néi ¢én tht ca céc 1énh ma vi xir Iy c6 thé
hiu va thye hién duge.

D6 dai cia mdt 1énh bing véi d6 dai tir dit lidu cia vi xit Iy, d6i véi vixir 1y 8
bit thi d6 dai cia mét 1énh 1a 8 bit, d6i v6i vi xir Iy 16 bit thi d6 dai cia mét 1énh 12 16
bit...

Trong mot chu ky don 1énh, ma 1énh s& duge gdi téi thanh ghi Iénh, bd giai ma
1énh, va bo didu khién logic ciia vi xir Iy, Chirc niing cla céc khéi s& x4c dinh 1énh nay
lam gi va s& gbi céc tin hiéu diéu khién dén cac mach dién logic khac trong vi xir 1y,

céc tin hiéu logic nay s& thyc hién ding chirc ndng ma 1€nh yéu cau.
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e e e e

Hinh 2.3.1 minh hoa chu ki thuc hién 1€nh:

A A
Pon 1énh tir bd nhd

A 4

Giai ma lénh

Thure hién 1énh

Hinh 2.3.1: Chu ki thuce hién [énh cua vi xit Iy

Mot 1énh dvoc thue hién phdi hoi di 2 yéu t6:

e Lénh s& yéu cau vi xtr ly thuc hién cdng vige gi. Vi du yéu cau vi xir ly

thue hién 1énh cong: ADD, mot 1énh dich chuyén dit lidu: MOV ...

e Lénh phai cho vi xir Iy biét céc théng tin dia chi tirc 12 vi trf cua cac dir
lidu ma vi xr ly phai thyc hién. Vi du khi thuc hién mét 1énh cong 2
thanh ghi A va B, hodc ndi dung thanh ghi A va dit li¢u chira trong 1 6
nhd. Yéu tb thir 2 trong trudng hop ndy 13 céc thanh ghi A va B, hoic
~ thanh ghi A va dia chi ciia 6 nhd.
Yéu t6 thir nhit goi 14 ma 1énh: op code (operation code) va yéu t6 thir hai goi'la
dia chi. M4 1énh s& bao cho vi xit Iy [am gi va dia chi s& cho vixir Iy biét vi tri dir lidu.
Tir gpi nhé (Memonics)

Mbt 1énh ciia vi xit Iy 1a cdc con s nhi phan. D4i voi 1énh chi ¢6 1 byte thi rat
khé nhé, néu 1énh dai 2, 3, 4 hodc nhidu hon nita thi khong thé nio nhd hét. Pé giam
b6t sy phirc tap cta sé nhi phan c6 thé ding s6 Hex dé thay thé, khi dé cac 1énh d& viét

SVTH: V& Ngoc Hiép Trang 52




Ludn viin tot nghiép: Thiét ké hé thong tra 16i tw dong IVRs

va d& doc hon nhidu nhung khong thé ndo gitip ngudi st dung nhé hét duoe va quan
trong nhit la khi viét chwong trinh ciing nhur Hc g& r6i chuong trinh.

D& gidi quyét vin d& nay, 1énh dugc viét thanh céc tir goi nhé rét gan véi chitc
niing va y nghia cia c4c 1énh, ma 1énh dugc rat gon chi con khoang 3 ky tu. Vi du lénh
di chuyén dir liéu cé tir goi nhé 12 MOV, 1énh trir 14 SUB...

Khi st dung céac tir ggi nhé nay gitp ngudi 14p trinh rit d& nhd tht ca cac 1énh

Khi viét chuong trinh bing ngén ngit Assembly thi vi xir Iy s& khong hiu.
Muén vi xit 1y hiéu va thue hién chwong trinh thi phai sir dung chwong trinh bién dich
Assembler d& chuyén céc 1énh viét dudi dang Assembly thinh cdc 1énh dang s6 nhi
phan va céc dia chi dang nhi phin twong ting rdi nap vao bd nhé thi vi xir Iy méi cé

thé thye hién duoe.
Cdc nhém Iénh co ban ciia vi xit ly
Déi véi hdu hét cde vi xir 1y tdp lénh dwoe chia ra thanh 9 nhém lénh co ban:
e Nhém 1énh truyén dit liéu: Data transfers.

e Nhém lénh trao ddi, truyén khéi dit liéu, lénh tim kiém: Exchanger,

Block transfers, Search.
o Nhém 1énh s6 hoc va logic: arithmetic and logic
¢ Nhém [énh xoay va dich: Rotate and shifts.
o Nhom Iénh didu khién CPU.
¢ Nhém 1énh v8 Bit: bit set, bit reset, and bit test.
¢ Nhom 1énh nhay: Jumps.

e Nhém 1énh goi, tré v& va nhém 1énh bét ddu: Call, Return, and restart
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W
» Nhém [8nh xut nhip: Input va output

Cac mi goi nhd va cdc ma nhj phin cia tit cd cac 1énh s& duge cho trong céc s6

kd h ”\ A M L A . 7 r K
tay cta nha ché tao doi vai timg vi xir Iy cu the.

Chwong trinh hop ngit

Pugc dung @& nap cho vi diéu khien, dé thwe hién cac chire ning nhuw nhan biét

tin hidu chudng tir tdng dai dd xudng; déng, ngit relay; nhan biét duge tin hiéu DTMF

tir may dién thoai dé thuc hién qud trinh truyén théng voi may tinh thong qua RS232...

Tuy nhién, lam thé ndo dé phin mém trén may tinh c6 thé phan biét d4u 13 line
1 hoic line 2 d& soundcard phat chinh x4c ra left hodc right. Cong viéc nay ciing duwoc

thyc hién trén AT89¢51 b@“mg cach:
& Oline 1: vixir 1y nhén tin hiéu DTMF va goi truyén théng binh thudng.
Chuong trinh trén vi xit Iy dugc viét nhu sau:
dtmfl:
jnb p0.4,chuong?2
lcall delay
mov a,pl
anl a, #0fh
call truyenthong

% O line 2: sau khi vi xtt Iy nhén tin hiéu DTMF, ta cOng thém vao 6 20 nham tao
su khéc biét v6i line 1. Chinh vi vy, khi ta nhin phim 1, 2, 3... trén ban phim
dién thoai thi vi x& 1y nhan biét dugc nhung s& truyén sb 21, 22, 23... lén

chuong trinh trén may tinh.

Chuong trinh trén vi xit Iy dugc viét nhu sau:

M
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dtmf2:
jub p0.7,busy?2
lcall delay
mov a,p2
anl a,#0fh
add a,#00010100b

call truyenthong

Ly dé thudt todn:

BEGIN

ik

Hinh 2.3.2: Luu dé thudt todn
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m

Chuwong trinh vi xit ly:

org 0Ch
mov t11,#0
mov thl,#-26 ;1200 baund thach anh 12Mhz

mov thO,#-250

1 I

mov #2560
mov tmod,#00100001b :bo dem 1 mode2
mov scon,#52h ;khai bao kieu mode truyen thong
mov tcon,#01000000b
mov a,#0
main:
clr p0.2 ;dam bao relay off
clr p0.5
setb p3.2 ;chuan bi doc cac chan dieu khien o linel
setb p0.4
setb p0.3
setb p3.3 :chuan bi doc cac chan dieu khien o line2
setb p0.7
setb p0.6
mov pl,#255 :chuan bi doc tin hieu dtmf

mov p2,#255

W
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W

chuongl:
jb p3.2,dtmf2
setb p0.2 ;dong relay]
mov a,#16 ;gui 16 de phat loi chao
Icall delay

call truyenthong

sjmp dtm{2
dtmf1:

jnb p0.4,chuong?

Icall delay

mov a,pl

an! a,#0fth

call truyenthong

sjmp chuong?2
busyl:

jb p0.3,dtmfl

call delay06s

jnb p0.3,dtm{l

call delay06s

jb p0.3,dtmf1

call delayQ6s

w
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e
jnb p0.3,dtmfl
clr p0.2 srelayl off
mov a,#17 ;gui 17 de soundcard ngung phat
call truyenthong
sjmp dtmfl

chuong?:

jb p3.3,chuongl

setb p0.5 ;dong relay?2

mov a,#36 ;gui 36 de phat loi chao
Icall delay

call truyenthong

sjmp chuongl

dtmf2:
jnb p0.7,busy2
Icall delay
mov a,p2
anl a,#0fh
add a,#00010100b
call truyenthong

sjmp busy2

M
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e it
busy2:
jb p0.6,busyl
call delay06s
jnb p0.6,busyl
call delay06s

jb p0.6,busyl

call delay06s

jnb p0.6,busyl

clr p0.5 srelay2 off

mov a#37 ;gui 37 de soundcard ngung phat
call truyenthong

sjmp busyl

delay: mov rl #5

setb tr0

jl:  jnbtf0,j1
clr tf0
djnz rl,jl
clr tr0

ret

M
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I——E RIS SRS e
delay(6s:
mov r6,#6
loop06s:
mov th0,#high (-50000)
mov tl0,#low (-50000)

seth tr0

jnb tf0,$
clr tr0
clr tf0
djnz r6,loop06s
ret
delayls:
mov 17,#10
loopls:
mov th0,#high (-50000)
mov t10,#low (-50000)
setb tr0
jnb tf0,$
clr tr0
clr t0

djnz r7,loopls

W
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W

ret
truyenthong:
jnb ti,truyenthong
clr ti
mov sbuf,a
clra
ret
end

2. CHUONG TRINH UNG DUNG TREN MAY TIiNH

Ngay nay, voi sy phat trién vieot bdc ctia phdn ciing mdy tinh, cong nghé phin
mém ciing lién tuc phdt trién véi nhitng phién ban méi dé ddp vng ngay cang cao nhu
cdu clia nguoi st dung. Trong db, Denphi dd thé hién duoc nhitng wu diém vuwot bdc
ctia minh vé tinh don gidn nhung da nang, than thién... Chinh vi vdy, ching t6i dd

chon Delphi dé lam cong cu gidi quyét cho dé tai ciia minh.

Trong phan nay, ta sé tim hiéu vé ngdn ngit lgp trinh Delphi, ciing nhu phdn

tich ra edc yéu cdu ciia nguoi sir dung dé gidi quyét cdce yéu cdu do.

2.1. Gigi thiéu vé Delphi:

Delphi 1a c6ng cy phat trién Gmg dung nhanh (RAD: Rapid Application
Development) dugc viét boi hing Borland, 1a mot trong nhing cong cu RAD hang dau
hién nay. Delphi 12 ngbn ngit ldp trinh hudng dbi tugng (Oriented Object
Programming) dugc xdy dyng trén nén tang clia ngdn ngit lap trinh Pascal, cung chp

mét ngén ngir don gidn nhung hiéu qua va day chinh 1a vu diém ndi bat ciia Delphi.

M
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————— SR
Ngdn ngit Delphi tip hop wu didm vuoge bat tao nén sirc manh hd trg cho céc
nha 14p trinh nhu:
> Don gian: Delphi duge xdy dung trén nén tang ctia Object Pascal. Mot phat
trién ctia ngdn ngit Pascal theo hudng déi twong. Day 1a ngdn ngit cé cdu
trac chit ché, trong sang. Biéng cach dwa khai niém Class vao Pascal chuén,
Delphi cho phép tdn dung day du strc manh cla 1ap trinh hudng déi turgng.
> Tryc quan: ngodi phwong phép kinh dién 13 x8y dung céc 16p d6i tuong

bang mi 1énh Object Pascal, ¢6 thé thue hién céc thao tac “kéo-tha” trén man

hinh giao didn dé thiét ké tmg dung nhu b4t ki ¢6ng cu Visual chuyén
nghiép. Bén canh b cbng cu da dang sin ¢, nguoi sir dung con c6 thé tao
thén cac cbng cu khac phuc vy cho muc dich riéng.
> Thén thién: cho phép két hop dé dang véi cac thu vién cia C, C++ cling nhu
e cac dbi twong ActiveX, cdc loai Data Base théng dyng nhu: SQL Server,
Oracle, InterBase, ...
> Da ning: ¢6 thé xdy dung cac ung dung Data Base chuyén nghiép, cac

chuong trinh tién ich trén Windown, Internet, Game. ..

~ r r A /} kd J‘\ A
2.2. Phén tich cdc yéu cau ciia phin mém:

2.2.1. Mb ta tong qudt:

Nhiém vy clia d& tai 14 phai bién may tinh tr& thanh mét thué bao dau cudi co
kha nidng tra 1oi ty ddng, dap tmg nhitng yéu cAu théng tin khi phia ngudi goi 4n céc
phim trén ban phim dién thoai. Nghfa 13, nhitng khach hang khi goi dén s6 di¢n thoai
d4 két néi véi méy tinh, s& duoc nghe 101 huéng din véi nhitng chi dé théng tin twong

ung vdi nhitng phim bam.

M
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(3 day, chiing ta c6 hai ddi twong sir dung hé théng do 12 ngudi sir dyng chuong
trinh trén mdy tinh, c6 kha ning xay dung hé théng, cung cép cac dich vy; va d6i tuong
thir hai d6 13 ngudi st dung dich vu bing cach goi dién thoai dén. P& don gian va dé
hinh dung ta s& goi nguoi st dung thiét 1ap trén mdy tinh 13 ngudi xdy dung dich vy, va

dbi twong con lai 12 ngudi st dung dich vu.

2.2.2. Nhitng yéu ciu ciia phin mém:

202l Caoyéncauchucrang:

e HOoi dap thong tin tw dong:
» V& phia ngudi xay dung dich v
e Cho phép nguodi xay dung thay ddi nhirng thong tin tvong tmg vdi
mdi phim 4n
¢ Cho phép thay dbi 101 chao khi nguoi sir dung dich vu goi dén.
e Xay dung mét chuong trinh quan 1y céc file dm thanh chira théng
tin
e Cho phép thu trirc ti€p nhiing 13 thoai mdi.
¢ Cho phép nghe nhirng 16 thoai ¢6 trong hé thong.
» V& phia ngudi st dung dich vu:
e Cho phép nguoi sir dung cé thé lwa chon cac thong tin ma minh cén

biét, thong qua viéc 4n phim trén ban phim dién thoai.
sk Nghe diém tuyén sinh:

» V& phia ngudi xay dyng dich vu:
e Xay dung mét co so dit lidu v& diém tuyén sinh.
e Cho phép nguoi xiy dyng truy xudt vio co so dir lidu dé chinh sira
hoiic tao mdt co s& dir liéu mdi.

» V& phia nguoi sir dung dich vu:

W
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e C6 thé nghe duge thong tin v& diém tuyén sinh sau khi truy nhép

vao hé thong va dn ma s6 bao danh ctia minh trén dién thoai.

2222 Cde yéu cdu phi chike ning:

» Phat ldi chao khi ¢6 ngudi sir dung dich vu goi dién dén.
» Thoi gian dap ng yéu cau khich hang <1s sau khi nhén phim yéu cu

» C6 thé sit dung viée luu trit bing Co Sé Dit Lidu hodc bing file Text

o hY ~ 1‘\ IR 1
—» Chuong irimhchay tréornenr Windows:

2.3. Thiét ké phiin mém:

2.3.1. Lwa chon cdc thanh phidn hé tre Iip trinh giao tiép soundcard va

truyén thong qua ComPort:

2.3.1.1.  Thanh phin TAudioOut:

TaudioOut 13 thanh phin bé dém am thanh, né dugc sir dung dé bién ddi tir s6
sang tuong ty. Thanh phin nay duge ding dé xuit b dém, tat ca cac bo dém déu &
trang thai PCM.

M&i file 4m thanh trong mg véi ting tin hi€u DTMF phat di tir ban phim di¢n
thoai.

Trong qua trinh nhén tin higu DTMF tr tong dai chuyén xubng théng qua
ComPort, phﬁn mém s& nhan biét dugc dau 13 line 1 hoic line 2 théng qua sy khic biét
ctia cdc s hién trén man hinh Listbox, tir dé c6 thé xuit ra chinh x4c left va right.

& Cdc sw kién ctia thamh phan trén:

a. Sw kién OnStart:

Sw kién ndy xay ra sau khi hé théng nay khéi dong

Khai bao s kién duge st dung nhu sau:

TnotifyEvent = procedure(Sender: Tobject) of Object;

M
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Property OnStart: TnotifyEvent;

Sau khi hé théng Audio duge thiét 1dp thude tinh trude do va thiét bi da duge
cung cép sin, sy kién ndy duge goi. N6 chi duge goi sau khi da kh&i dong. Tuy nhién
sw kién ndy xay ra tradc khi b§ dém sir dung duge chp, do d6 c6 thé ¢ thoi gian tré
giira sy kién nay vdi hoat dong cha ngd ra.

b. Sy kién OnStop:

Sw kién nay x4y ra sau khi hé théng Audio dwroc ding.

Khai bao su kién nay nhu sau:
TnotifyEvent = procedure(Sender: Tobject) of Object;
Property OnStop: TnotifyEvent;
Khi hé théng Audio ngimg st [y va sy kién ndy dugc goi, c6 thé do 4 1y do sau:

- Khéng khoi dong hé théng duge.

- Chuong trinh bi ngét bdi StopAtOnce hodc StopGraceFully.

-Chuong trinh trd vé tri False cho sy kign OnF illBuffer hodc OnFilledBuffer.
- C6 mbt 131 xay ra trong hé thong Audio va sy kién nay s& duoc goi.

Chuong trinh c6 thé khong thay doi bt ky thudc tinh Audio nao tir khi thiét 1ap
si kién OnStart cho dén s kién OnStop.

c. Sw ki¢n OnFillBuffer:
N6 durge goi khi thanh phén TaudioOut cin nhan dir liu vao.
Khai béo sy kién:
TBufferEven = Function(Buffer : pChar; Var Size : Intéger) : Boolean of
Object
OnFillBuffer duge goi khi yéu cAu nhin mét bd dém dir liéu maoi. Trong cac

khai bo trén ta co: Buffer (kiéu pChar) 1a dia chi cua bd dém va Size (kiéu Integer) 12

________________—_——.—_——-.——-_-—————_——————_————_—_—___—
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kich thude bd dém tinh bing byte. Chuong trinh tng dung ngudi dung phai dua dit li¢u

vao bd dém. Chuong trinh tra v& 2 gia tri:

True néu bo dém phai tiép tuc lam vige va False néu ngd ra ngung.

S lugng byte dé phat.

& Cdc thude tinh cia TAudioOut:

»

BufferSize:

Xac dinh kich thuéc coa bd dém goi dén thiét bi phat file wave, dugc
do bang dai lugng byte va tinh béng sé nguyén (property BufferSize :
Integer).

Day 1a kich thudc cioa mdi bd dém, mic dinh 12 8kbyte, kich thwde nhé
nhét 12 512 byte. Ngoai ra kich thude bd dém con phy thude vao viée
dat ché do am thanh Stereo va Quantization. Nhimg gia tri dwgc gan
cho BufferSize 1a ¢6 dinh nhung kich thude that khong phai lic nao
cling bang gia tri do.

NumBuffers:

X4c dinh s6 lugng bd ddm dung cho viée xuat dir ligu. Nho nhiit 1a 2 va
16n nhédt 13 4. Viéc cho xudt dir liéu khi Start dwoc goi, sy kién
OnFillBuffer dugce goi cho mdi bo dém. Sau d6 qué trinh xuat dir licu
dugce khéi dong. Khi mbi bd dém duoc phat, OnFillBuffer dugc 20i.
D61 voi viée nhap di ligu, khi bt diu. OnFillBuffer duoc goi sau khi
m3i bo dém da duoc dién dir ligu 1dy mau vao.

Framrate:

X4c dinh tc d6 18y mau ngd ra.

Quantization:

M
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Xdc dinh d6 phan giai cia ngd ra. N6 ¢ 2 gia trj 1a 8 ho#ic 16. Gia tri 8
nghia 13 kich thude ciia mdi tin hiéu dugc hién thi chi bing mét byte va
c6 gid tri 13 s6 nguyén khong déu (vi dy gié trj ngd ra 12 0 dwge ma héa
thanh 128). Nhu vay gia trj 16 tvong Gng véi viéc 1y méu tin higu

bing 2 byte va kiéu s6 nguyén c6 dau.

»  Stereo:

e XAc dinh tin hién phét ra s& ¢6 dang An thanh Stereo (hai kénh doc 1ap),
ho#ic mono (mdt kénh). Co kiéu 14 Boolean.

e Néu mang tri False c6 nghia la s& phat 4m thanh mono tirc la mdi miu
tin hiu s& duogc goi dén ca hai loa. Néu mang tri True thi phat Stereo
tirc dit liéu dugce chia ra hai kénh, mAu tin hiéu dau tién dugce goi dén
kénh trai va mAu tiép theo duge gbi dén kénh phai.

»  WaveDevice:

e L1 sbnguyén dé dé phan biét cac SoundCard v&i nhau khi trong mét
may tinh c6 gén nhiu SoundCard.

2.3.1.2.  Thanh phan Timer:

Puge chira trong tab system, thanh phén timer dugc ding dé didu khién va kiém

sodt cac hoat ddng cd lién quan dén thdi gian thye. Timer dc trung tron ven cho ham

thoi gian.

Day 14 mét thanh phé‘.n don gian, chi gdm 4 thubc tinh:

o Tnable: B4t / tit hoat dong cia déng ho.

e Interval: xung nhip déng hd, tinh béng ms.

e Name: tén cfia thanh phin.

e Tag: thudc tinh phy

W
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Va 1 sy kién duy nhét:
e OnTimer : dugc kich hoat vio mdi xung nhip ddng ho (phu thude vao gid
tri ctia thudce tinh Interval).
Timer 13 thanh phan khéng tryc quan (Nonvisual component). Do do, khi thi

hanh tmg dung, Timer khong xuét hién trén form. Nhung néu thudc tinh Enable mang

gi4 tri 12 true thi cir moi xung nhip dong ho, né lai “am tham’ thuc hién tat c¢a cic lénh

xung nhip cho &n khi thudc tinh Enable mang gia tri False hodc két thuc chuong

trinh.

2.3.1.3.  Thinhphdn R§232:

Ciing giéng nhu thanh phan Timer, thanh phin RS232 ciing nidm trong tab
system. Tuy nhién, thanh phin nay c6 rat nhidu thudc tinh, nhung trong d& tai nay,
chiing t6i chi quan tAm dén thuge tinh ComPortSpeed.

s ComPortSpeed: thiét 1ap toc d6 truyén dir lidu cla cbng COM (trong a8
tai ching t6i chon 1a 1200).

Thanh phin RS232 cho phép thuc hién truyén tin hiéu DTMF tir tong dai lén

méy tinh théng qua cdng COM. Tir d6, phin mém méi phan tich dé phat chinh x4c file

Am thanh ndo ra soundcard.

Trén ddy la nhitng thanh phan quan trong, ¥ét cdn thiét cho dé tai. Ngodi ra,

trong chuong trinh con str dung mot 56 thanh phc%n khdac nhuw Listbox, label, button, ...

W
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2.3.2. Giao dién chwong trinh:

~ 123D atabase Tupertsink 20110 o . Slatsis Lined =
SBE Toan Ly Hoa

1234 10 09 09
2222 08 10 08
4561 05 ar 09

tén bai hat

cau vong khuyet

tap quen S : o
trai tim anh thuoe ve em SR R
yeu don phuong -Code_Hequesi g Cc_uc_la Requiest:
cho ban cho toi PR ORARI P S L

Chi can em hanh phuc V|ewLugI . _' ' Vlewlng l

Compaitis r_xpt foundt 0151]:3?_ &M

Hinh 2.3.3: Giao dién phdn mém

M
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PHAN 3

BAO CAO KET QUA
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1. BAO CAO KET QUA THI CONG

Sau 3 thang tim hiéu, phan tich va phén chia cong viéc, em d8 hoan thanh da tai,

dap tng dwoc cic yéu cau cla dé tai dat ra.
- V8 phin citng:
Mach phén cing hoat dong n dinh, dap tmg t6t cac chirc niing sau:
- Mach cdm bién chuéng: hoat dong tét, nhan biét tin hidu db chudng tir tng dai

dd xubng didu khién mach tai gia tao trang thai nhit may.

- Mach thu tin hidu DTMF: nhan biét tdt cac cip tone DTMF dugc phat ra tir
mdy dién thoai dé thye hién chinh x4c cac nhu cAu clia ngudi goi.

- Mach khuéch dai va triét tiéng doi: dugce can chinh & trang thai théng thoai véi
i 18 t6t nhét dat duge d& ngudi nghe c6 thé chip nhin duoc.

- Khéi diéu khién trung tém: thuc hién t5t nhiém vu cta minh, chi phdi dugc

toan b hoat ddng cua mach.

W
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San phidm phén cimg;

Hinh 3.1: Sén phdm phan cieng

A A
Vé phian mém:

Phan mém thuc hién dugc cac yéu céu dit ra nhu:

- Phat chinh xac duoc céc file thoai mot cac ty dong, dap Gng diang nhu clu cla
nguoi goi.

- Phén biét dugc 2 line va soundcard phat ding qua left hodc right, khong gdy

nhiéu lan nhau.

_———_——_ﬁ
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Giao dién khi chay phan mém:

£ Interactive Voice Response System =S
File Option Help Sinh Vien Bao Ve  GVHD

123Database Tuyen sinh 2011 Status Line 1 Status Line2
SBD Toan Ly Hoa :

1234 10 09 09
2222 08 10 08
4561 05 07 09

|« /12 07 03 08

123Database nghe nhac theo yeu cau
ma so tén bai hat

m cau vong khuyet
112 tap quen

113 trai tim anh thuoc ve em

1 114 yeu don phuong Code Request: | Code Request : [

115 cho ban cho toi

116 Chi can em hanh phuc View Log | Clear IaLl View log I Clear lugJ

CompottisAcive  11:00:14AM 9714220110 Trang thai két ndi cong COM
it

Hinh 3.2: Giao dién phdn mém

ﬁ
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Giao dién khi c6 cudc goi dén yéu cau thong tin:

# Interactive Voice Response System ol ®

File Option Help Sinh Vien BaoVe GVHD

S

123D atabase Tuyen sinh 2011 statur-tine | —~_ [ ]
T T i FTEEE M Welcome telVils 21G00PM: Welgame to VN3
oon L od - | ADE nshenhamgay 914201 ) +ADR Tuwanzinh2011

123 10 09 09 o

-
G561 05 07 09 thoi

212 07 09 08
ma e0 nhan

/’.‘/ /Q woc
A U
,

123D atabase nghe hhac theo yeu cau
ma $o tén bai hat

i1 cau vong khuyet

12 tap quen

13 trai tim anh thuoc ve em
114 yeu don phuong

115 cho ban cho toi

116 Chi can em hanh phuc

ComotisAcive  31530PM Y1400 " ' '

Hinh 3.3: Ddp img dong thoi 2 cudc goi

ﬁ
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Khi khach hang dap may, giai phong két ndi:

#3 Interactive Voice Response System (o] B [

File Option Help Sinh Vien Bao Ve GVHD

123D atabase Tuyen sinh 2011 Staustned @ Shtelee?
332 28 PM: Weleome 1o VR 22211 PM: Welcome to IVR |
SBD Toan Ly Hoa +"ADB nzheahampay 914/2011 -ADB r\.ﬂfﬁ-‘:‘:fm g 7

+ Finish ! + Fmisn
1234 0 09 09

22 08 10 08

41 05 07 08
%12 07 03 08 ket thic cudc goi

123D atabase nghe nhac theo yeu cau
ma so tén bai hat

m cau vong khuget
112 tap quen
13 tai tim anh thuoc ve em Code Request : l
114 yeu don phuong
115 cho ban cho toi

Viaw Lnp I

i
116 Chi can em hanh phuc e L ¥ewho I . Uenko | i

9/14/2011 —

CompoitisActive  3:15:50PM

Hinh 3.4 : Gidi phéng két noi

ﬁ
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Ludn vin tot nghiép: Thiét ké hé thong tra loi tw dong IVRs

ﬁ

Nhigng viin dé thudn loi va kh khin trong qud trinh thuc hién dé tai:

Thudn loi:
- Thuan loi dau tién em muén nhic dén d6 13 sy hudng dan tan tinh cua thay
Ong M4u Diing, gido vién tryc tiép hudéng din. Ciing nhu céc giang vién khoa DPién —

Dién tir vién thong cta trudng Pai hoc GTVT TP.HCM di tao didu kién cho em khi

thue hién dé tai nay.

- Ngoai ra, sy dong vién tir phia gia dinh, sy gitp d& tir phia ban be cling 1a mdt

thuén lgi rat 1én, gitip em c6 nhitng bude di ding dén trong sudt 3 thang vira qua.
Kho khan:

- Em di mét rit nhidu thoi gian trong viéc thué va muon tong dai. Thoi gian
diu, em phéi hoan toan phai 1am viéc trén may tinh, dugc gia lap lam tbng dai. Va do
13 14n du tién tiép xtc v6i mot hé théng thyc nén lic dau con nhiéu b ngd trong viée
str dung va bao quan ching.

2. UUPIEM VA NHUGOC DIEM CUA DE TAI

Uu diém:

- Phin ctng dugc thiét ké don gian dya trén nhitng kién thitc da hoc, cac linh
kién st dung déu c6 béan rat phd bién trén thi trudng.

- Phin mé&m Delphi d& st dung, d& hiéu.

- Hién tai, san phém ctia em c6 thé sir dung duoc trong cac doanh nghiép vira va
nhé, hoiic trong céc trudng Dai hoc. Pép g vira di cac nhu cdu cia khach hang dat
ra.

( day, em so sanh vGi céc san phim c6 san trén thi truong véi cic tiéu chi nhu
sau:

e Dép ting di cac nhu cdu ctia ngudi st dung da dat ra nhu hic dau.

e Mirc do phurc tap

f
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Ludin vin tot nghiép: Thiét ké hé thong tra loi tw dong IVRs
M
e Gi4 thanh cho tron goi san phim
e Kha ning mo rdng cia clia giai phap.

> Vé khé ndng ddp dng: V6i cac sén phim thuong mai nhu IVM Answering

Attendant (www.nch.com.aw/wm), cling nhu PC 2 Answering Machine Pro

(http://www.teley.com), ching ta chi ¢6 thé thyc hién duge viée bién may tinh

tré thanh may dién thoai ¢ chire néng tra 10 tr ddng va ghi lai 16 nhén. Nghia

1a may tinh chi c6 thé phat ra 10 chio khi c6 dién thoai dén, ty dong nhic may

khi chuéng d6 qua 14u va ghi lai cac lo1 nhAn vao cac filc Am [hanty, sau 4o pirt
lai cho ngudi nghe khi ¢ yéu ciu, khong thé xdy dung dugc hé théng tra 1oi ty
d6ng véi cac chire ning dap Gng cac Iya chon thong tin nhu cac hé théng ma ta
d4 phan tich & trén. Nhu vay vé kha ning dap ng cac yéu clu da dit ra, chang
khéng thé dap Gng duge cic yéu ciu quan trong.

> V3 mitc db phirc tap: D& s dyng duge céc phidn mém nay, ching bude ta phai

¢6 mdt modem c6 chirc néng Voice de ho trg trong viée xir 1y tin hi¢u mirc thap.

i 7 1a I A A A A A r ¥ o A 5
Chiing chi 1 géi phin mém hoat dong dya trén nén c6 san ciia modem. Vige cal
dit va thiét 1ap céc thong s0 khd rudm ra va phic tap.

> Gid thanh cho tron géi san phim. Néu khong tinh gia tri cia modem, chi riéng

c4c phin mém nay thi gid thanh cling kha cao: PC 2 Answering Machine Pro ¢0
gid 12 32 $, va so v6i nhiing gi ma ching mang lai (chi ghi m cac loi nhin dé
lai) thi qua Ia khong dang dé dau tu.

S Khd néine mé réng: Do han ché trong viée dua vao nén tang modem ¢é sin

(khong xir 1y tin hidu ma chi dya vao két qua tir phia dudi dua 1€n), dbng thoi
chi ghi 4m céc tin nhin d8 lai nén kha niing md rong ing dung khong cd. Chi cd
thé cai dat duoce cac thong 6 nhu thoi gian cude goi dén, cac Am moi chao dé lai

thong tin cling nhu tiéng chudng reng khi c¢6 cude goi dén.

M
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Ludn véin (6t nghiép: Thiét ké hé thong tré 16i tw déng IVRs
W
& Noi tom lai:

V6i cac san phim phin mém riéng 1& két hop véi modem, ching ta khong thé

nao giai quyét duge cac yéu cAu dit ra ban diu cia cac doanh nghiép, do vy khong
tinh dén viéc chi phi bo ra khé cao, cho du chung 12 mién phi thi ta cling khong thé sir
dung ching trong viéc xdy dung hé théng nhur dd néi. Con véi gidi phap sir dung tron
g6i phin climg va phin mém di kém theo thi gid thanh qua cao, va nhitng kha ning

khong can thiét cho cac doanh nghiép vira va nhd, ciing nhu phitc tap trong viéc xay

dung vao bao Iri.
Nhwoc ditm:

- Mach triét tiéng doi chua thue sy tdt, trong qua trinh thong thoai mach busy
tone bi anh hudng , song co thé khic phuc duge dwa vao cach 1dp trinh cho vi didu
khién.

- Khéng tin dung duge kha ning xir Iy manh mé& coa AT89C51. Mot IC ¢6 kha
nang xir Iy dwoc 3 cude dién thoai ciing lic, nhung trong d8 tai nay, em moi phat trién
cho viéc dap tng ddng thai 2 cude goi ma théi.

- Viée truy suft co sé& dit 1iéu hoan toan dya vao dang text file, do d6 khong bao
dam duoc tinh bao mat. Ngoai ra viéc Import cho CSDL rht khé thuc hién vi nhiing qui
dinh khét khe khi sir dung text file.

3. HUOGNG PHAT TRIEN CUA PE TAI

IVRs 13 mot hé théng rat phd bién hién nay, rit cin thiét cho sy tdn tai va phat

tridn ctia cac doanh nghiép. Tuy nhién, trong gidi han cia mét lugn van t6t nghiép, dé
(31 ctia em con rit nhidu han ché dé c6 thé tr& thanh mot san phém that sy hoan chinh.

& Huwéng phdt trién dé tai nhw sau:

e Nhian biét s6 ctia ngudi goi dén.
e Tao co s& dit liu va truy suft truc tiép bing cong cy Database Desktop
hoic SQL link. Tir d6 c6 thé tién hanh Import cho CSDL tir bét ky loai

CSDL nao ma khéng cin quan tAm t6i cau triic bén trong no.

W
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Ludn vin tot nghiép: Thidt ké hé thong tra loi tw dong IVRs
M
e Tich hop thém nhing dich vu m&i nhu Hop thu thoai, nghe nhac theo yéu
cau ...
o Co thé két hop vdi hé théng Voice Over IP theo md hinh PC to Phone dé
6 thé két néi toi cde nhan vién, giai dap cée yéu chu ¢én co ngudi tra 101
tryc tiép. Tu d6 xdy dyng mdt hé thong hoan chinh voi mirc kinh phi
chép nhén dugc.

e Nang cao kha ning dap tng ddng thi nhidu cude goi. ching han dé dap

g cho 6 line thoai khi a6 he Thong ivi 5

tinh c6 kha niing déng bd thidt bi tt d& ddng bd hai soundcard khi hoat
dong, DELL 1 loai may duoc khuyén nghi cho viéc nay.

M
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Ludn vin 16t nghiép: Thiét ké hé thong tra 16 tw dong IVRs

W

DANH MUC CAC TAI LIEU THAM KHAO

[1] Cac k¥ xao 1ap trinh vdi Microsoft Visial Basic & Borland Delphi, Nha xut ban
Giao duyc.

{2] Lé Quang bic — Ha Péc Binh, K§ thuit vi xt 1y, Trudng Dai hoc Giao théng van
tai TP H Chi Minh.

[3] Nguy&n Dinh Phi, Vi diéu khién 89C51, Truong Dai hoc Su pham k§ thugt TP Hb
Chi Minh

[4] Thy Anh, Borland Delphi (tap 1,2), Nha xuét ban Pai hoc Quéc gia TP H6 Chi
Minh.

[51 Trdn Quang Bao, Xy dung hé théng tra 10i tw ddng va hop thu thoai, Hoce vién cdng nghé
Buu chinh vi&n théng, TP Hd Chi Minh.

[6] Datasheet clia cac IC trén trang web: www.datasheetcatalog.com

[7] Céc tai liéu trén mang khac.

——__._—"_____,__—.—-———-—-—-——‘_,___m_
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Luén van t6t nghiép: Thiét ké hé thong trd 107 tw dong IVRs

-—_____—Mﬂ—_l_—-_——_ﬂ

PHU LUC

1. IC AT89C51:
ATS9C51 1a mot b vi didu khién 8 bit hiu sudt cao, it tiéu hao ndng lugng
dugc ché tao theo cdng nghé CMOS vdi 4KB PEROM (Plash Programmable and
Erasable Read Only Memory: b nhé chi doc 6 thé nh¢ va 1ap trinh). BS vi didu khién

nay dugc ché tao sir dung cong nghé bé nhé mit d§ cao. So dd chan va tap 1énh tudn

theo chudn MCS51

Nhé vio viée tich hop bd CPU da dung va Flash ROM trén mét chip don khdi,
AT89C51 13 mét b vi didu khién manh va chi phi thép ma né c6 thé dwoc xem la mt
giai phap thich hop cho cac b didu khién nhing (Embedde control application).
AT89C51 cb céac dic tinh sau:

» Tuong hop v6i chudn MCS-51.
4kbyte PEPROM ndi.
Tudi tho:1000 chu ky doc/xda.
128 byte RAM néi.
3 mirc khéa chwrong trinh.
4 port T/O 8bit (32 dudng 1/0)14p trinh dugc.
2 bd dém/dinh thoi 16 bit.
5 ngudn ngat.
5 vector ngét hai mirc vu tién.

Port ndi tiép song cong.

YV V V VYV VYV ¥V V ¥V V VY

Kha niing hoat dng & cac ché do tiét kiém niing lugng. Ché do tam nghi(Low
Power Idle) va ché d6 nghi (power down),

So @b chan: thudomg dung loai DIP_40

-'—-_—.—-—-__-——-_-n—-l——'_—‘—'—_M
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Ludn viin t6t nghiép: Thiét ké hé thong tra 1oi ty dong IVRs

uUs

[w; g ©0,0/AD0 P2.0/A8 %ﬂm
03471 PO.WAD! P2.1/A8 [55
—35| PO.2/AD2 P2.2/A10 5
0221 PO.3/AD3 P2.3/A11 5
L33 PO.4/ADA P2.4/A12 |5
Ch5=-] PO.S/ADS p2.5/A13 550
O—35- PO.6/ADS P2.6/A14 5~
O—==+ PO.7/ADY P2.7/A15 =1
£ P1.0 P3ORXD 0
a1 P14 P3AAXD [~z
G—i-| P12 P3.2INTO 55—
O—- P13 P3.3/INTY &
O P14 P34/TO
L—= P1.5 P3.EML g
O—5 P16 P3EMR 7 O
O P1.7 P3.7/RD 0
1 XTALS el e
(=31 XTAL2 ag
O—=< RST ALEIPROG [0
o2 Eaver

ATBSCSH1

Hinh 4.1: So d6 chén linh kién cua AT89C51

Trong do:

> 2 chin danh cho ngudn Vee=5V (chin 40), Vss=0V (chén 20)

» 2 chin Xtal 1 va Xtal 2 dugc ndi v6i thach anh d tao bd dao d6ng bén trong.
’ » 4 cbng vao ra tr PO dén P3 (8 bit). Dung cho cac bus dia chi, bus dir liéu, bus
didu khién khi ta sir dung b nhé ngoai.
Chéan EA dung cho viéc chon bd nhd trong hay ngoai.
Chén ALE, PSEN, RD, WR d¢ truy cap bd nhé ngoai.
Chan Reset dé reset AT89C51.

Céc chéin khac phuc vy ngdt, truyén théng ndi tiép, bd dém. Cic chan nay ding

YV V V V¥

chung véi cong P3.
2. ICMC8870
MC8870 14 mét linh kign CMOS bao gbm cac mach loc va chirc ning giai ma
s6 cho sy ghi nhén 1 cfip tone. Cée b loc duge dung bing céc ty loc nhom thn sb cao
va thip. Qua trinh giai md s dung k¥ thuit dé tach va giadi ma tAt ca 16 ciip tone
DTMF thanh mi 4 bit. B6 phin dém ngodi dugc ldm giam di nhé mach khuéch dai

ngoai vi sai, xung dao dong va mach chét 1a cac ngd 3 trang thai.

W
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Ludn vin tét nghiép: T hidt ké hé théng tra 10i tu dong IVRs

W

So dé chén ctia MC8870:

qu;-.E 1 Ly WL |4 (b
- 2 1 5‘ BiAT i- 0
asl s 1607 b5 , —
wElt [ 4 1] 8k Py —
" k EE3 ATl !]lfFi.al Sl[j
MM & 16T MU ,
sst ] B 1500 a4 IR G
nln K 1] as U 8%
st ) & 18 e L e
ool i e m ke a1
Ws [ 1 1401 ToE Yas5 O {1

Hinh 4.2: So dé chdn MC8870

R

sk Chitc ndng ctia tieng chdn :

Chén
3 120 Tén MBS ta chirc ning
1 1 IN+ Non-Inverting Op-Amp (input): Ngd vao khong
chuyén dbi.
2 2 IN- Inverting Op-Amp (input) : Ng6 vao chuyén doi .
3 4 GS Gain Select : chon d6 loi.
4 4 Vref Reference Voltage (Output) : Binh thudng & mirc
| Vdd/2 duoc ding dé phéan cyc ngd vao & mirc gitta.
5 5 INH Inhibit (input)
6 6 PWDN | Power Down (input)
7 8 OSC1 | Clock (input)
8 9 OSC2 | Clock (output) :ndi giita 2 chdn OSCl va OSC2 la
thach anh 3.579545MHz.
9 10 | Vss Ground (input). Thudng OV.

_—-—_—-—_.——u_—l—_——_'—_——__mm—_u_m———m—m———"—“
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Ludn van 18t nghiép: Thiét ké hé thong trd 1oi tw dong IVRs

W

10 11 TOE Three State Output Enable(input): mirc cao cho phép
ngd ra Q1-Q4.Chén nay duoc kéo 1én.
11- |12- |Q1-Q4 | Three State Data (output): khi TOE cho phép, cung

14 |15 chp mé cho cip tone vira nhan. Khi TOE & mirc thip,

dir liéu ra c6 tr& khang trong cao.

15 17 StD Delayed Steering (output): dwa mic cao khi nhén cap

tone va chét ngd ra cdp nhdt; trd vé mirc thap khi 4p |

trén SUGT xudng thap hon Vist

16 18 Est Early Steering (output): géi mirc cao méi lan thuat
toan sb dua ra gia tri cp tone(dk tin higu). Bit ky mét

mat cta dk tin hiéu s& 1am cho Est trd vé mitc thép.

17 19 | SUGT | Steering Input / Guard Time (output) Bidirectionai :
mdt mirc dién 4p 16n hon Vist( & chan St) ¢o nghia
dang ky cdp tone va cip nhét chét ngd ra. Mot mirc ap

nhé hon Vist cho biét nhén cip tone mai.

18 |20 tVvdd Positive power supply (input) : ngudn cung cap 5V.
7,16 |NC No Connection. |

Bdng 4.3: Chirc ning tieng chdn MC8870

3. IC 4N35:

1z
1
i
4N35
Hinh 4.4: So d6 chén ciia IC 4N35
Hinh trén 13 so d chan cta IC 4N35 hay con goi la Opto, dung dé& chuyén
nhitng xung dién ap thanh nhitng xung vudng logic 0,1. Ta thudng dung d& nhan biét

nhitng ngudng dién ap do ta cai san,

e ——————— et
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Ludn vén tot nghiép: Thiét ké hé thc“;ng tra loi ty dong IVRs

Trong dé tai, ching ta s& ding 4N35 @& chuyén nhitng xung dién cua tin hiéu
chuéng thanh nhimg xung logic dé kich cho IC dém 74HC193. Cu thé nh sau:

Cc9 VvCC

4uF/400V R18 470
RING

R4
4.7K

R8

D17 12V 1.2K
4
AAN i
D3
12v c14 W ci15
I1P 22uF 2 [ 4 0.1uF
P 4N35-1

Hinh 4.5: So dé ndi ciia 4N35

Nhu trén ching ta thiy 4N35 duoc dung dé bién nhimng xung dién 4p chuéng
thanh nhitng xung logic nhu thé nao.

Dién 4p chudng ta biét c6 ngudng kha cao 75~90V. Lic d6 s& cé dong qua
Opto, di¢n tré R3 duoc diung dé gi6i han dong do IC nay chi chiu dugc dong kha nho.
Khi d6 tai dAu ra ctia chan 4 va 5 s& 14y gi4 tri cua nhau. Khi d6 s& xuft hién dong qua
R6, hay c6 mét xung 1én cua dién 4p. Diéu nay dong nghia véi canh 1én cla xung logic
1. Va sau d6 khi dong dién 4p chuﬁﬁg sut xudng, Opto s€ dua chén 5 1én lai, dong qua
R6 khong con, diéu nay ddng nghia v6i mot canh xudng ciia xung logic 1.

4. IC LM567C:

Nhu da n6i IC LM567C 1a IC thudng ding d€ xac dinh nhimg tin sb c6 trong
mdt tin hiéu. Ta c6 thé ding LM567C dé x4c dinh d4u la tin hiéu DTMF, nhung troﬁg
dé tai, ching ta di l¢i dung kha nang x{r Iy manh mé& ctia may tinh dé thuc hién van d&
nay. Chung ta chi sir dung IC ndy trong viéc xac dinh tin hiéu ban may tai phan clmg
dé déng mach.

Chiing ta biét tin hiéu Busy tone s& dugc téng dai phat ra va g&i dén thué bao
con lai khi mét trong hai thué bao gac may dé bao cho biét két néi da duoc ngit. Tan

s6 cua tin hiéu nay khoang 340Hz~360Hz. Nam trong ngudng nghe. Loi dung dac tinh

%
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 Ludn véin 16t nghiép: Thiét ké hé thdng tra 11 tw dgng IVRs

ndy ching ta thiét ké mot mach c6 chirc ning dém xung cia tin hiéu ban may. Tuong
tu nhu viéc dém 1én cia mach nhén dang chudng, nhirng xung cua tin hiéu ban méy s€
duge IC LM567C chuyén thanh nhitng xung logic 0, 1 va kich cho IC dém hoat dong.

A 7 S r
So do cu thé ctia n6 nhu sau:

Dual-in-Line and Small Outline Packages

ourPyt 1 LN
EILYER ‘TD-— OUTPUT
] [EIEN S i

BEILE10R
Loop 2 : Lgun
FILTER ) N '
INPUT = n!s:u:i] L8 TG
LEYIETON CAPACITOR
.
ot B TIMING

[~ RESISTOR

DacoEsTE-2

Top View
Order Number LM567CM
See NS Package Number MOSA
Order Number LM567CN
See NS Package Number NOSE

Hinh 4.6: So doé chan ciia LM567

5. IC TL082: :
TL082 14 IC khuyéch dai thuft toan v6i ng vao 1a JFET. V&i dang dong gobi |
DIP_8, n6 chita 2 by Opamp bén trong. Bing théng 4 Mhz. Téc d6 quét 1a 13uVis.
So d6 chan: |
u_1</+3—c1
TN

7 ]
D__Q_/F )

- TL082_0

Hinh 4.20: So dé chén ciia TLOS2
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