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ABSTRACT

This project want to presents the tone system of telephone. This system used in today.
we think to adapt computer for this project, That is Automatic Telephone Enquiry Machine.
When we would like to know anything. We can get information form this machine by the
telephone. This project is enquiry the entrance by the Automatic telephone, which used PORT8255

for input. Output from outside to PC. That will processing by the program
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| A {8 t e} B | F | o
i E ;tklﬁi !“_tb_.‘r ?tuo'f'
| frequency| frequency|
Vin -——]ri——al I——ﬁ'ewenwﬂ‘! P me [
. Toes T,

1

Est — |

SUGT T g

Q,-Q, secsrar frequency H{(M-1)
b |

SiD
TOE

7UH 9 umesusugline (Timing Diagram) Y83 MTS870

L 4
YUABUNITTIY
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A - anaswunuddungaiunat higndeaeidna hidiou
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- d mmnur[ﬂﬁﬂau"lﬁﬁ‘iyrgmlH1:1‘11J°1§‘1umunmmm?§ﬁgﬂﬁ'¢1
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4. MAYLWAYYIUANUIANAIS (Differential Input) 15T UBURATDS MTS870
sﬂumﬂwwaaﬂuauﬂﬁmmsnﬂ%’uﬁﬁﬂw1&'1'%@'6Nﬂ‘inwuantﬁnn’ﬁllﬂﬁa;ﬂﬁ 8
TUNTARMINEAT IR ANASYBB URAIN B RAE a1

BATIVEE (Av diff) = RS / Ri

BunAdIRNAUT (Zindifh = 2RIZ+ (1/we)?

difference input gain

C,=C,=10nF

R,=R=R,=100KChm error+/~1%
R,=60K0hm,R =27 .5KOhm errar+/-5%
Ry=R,Ry/ F?2”‘5 )

Voitge Gain{A, diff) =R, /R,

Input impedance(Z, ..) =2 /R, 2H{1MC)?

1A 10 umAImsde9T nIRvsadya M TILANAS

] i 4
5. MARUTAAIWD  (Oscillator) TumeatineluTleditesnaegnmely fvandde

X-TAL 1A 3579 MHz fimwnseldonIdiud favaznisdensesduanalugld 11

c gom ascl of

t > ned 5870
{'W—U_'— < 1
asé —| Q567

- x-tal
oscl—e—l—oscs

— c

C=300F %-1al=3 SaMHz

U 11 narmemsdneIRARAn WG
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o
nein (PORT)
v g oo w w 4 o
PORT fi8 MmafiimilmiunSededoynldiugnsaimoueniu cru #sda cpu i

d x o
anuE lumshaugandiminsaimsuen

ET-PC 8255

@u 1c PORT Amunsalisunsunisand i@ gaadithunidiu 1 AT 8080
udfirnnsodinigiy pe Ifesniwas

IC 8255 floziiluIc Fulszneudrn PORT 14413 PORT Uazln1 PORT AR
douitisnez 1o 8255 iardeadadayalyifés PORT muguneuingl¥ PORT s 3
PORT wod 8255 fnderfurmihilesls dlu INPUT ¥e OUTPUT PORT mmedeq
ihuddmua COUTROL CODE PORT maugudsgl

Pin Canfiguration Block Diagram
Pag[ ] an ] raa
PA2 ([ ]z 2g [_] PAS r““—q 3
Pat[]3 38 |1 Pag mw{~—~i~v cnger
k1] FX
FaD E 4 37 :] PA7 m It o} L C::;‘ brat @01’?’.\4
ARB(]s 36 {_1wA N H
PN NaMES
e o o k ' i ——I T
ann £ 3 Lo angr S A
ar[s 13[1o (e Meotre Km0, m e ]
Ao (]9 2[00 "G e pmrenown ’ e TStk
nin o LT
P 51§30, 7 o (— T K e i s
c? ] "y ra ] D3 N i o = .41 MATipoirs]
P 3 MB2C55 a TR AL rACLE TFAZEAD RORT Aamtl -
cs[ | n ol SR serAas | Aot wm TR SR
pes [z wlJo. t Rl T
-4 e “LvOLT
pca (] 1 23 [ ] 0 c I e
Peco[C] 14 271 o, 7] BERD
WRITE
p 15 w1 - wh—}, GROUE |, GRQUP
PE; {_E— 15 ;2 % :RC;‘ AT e ::;‘:" muinm N H pc§|1- KL m.;n.“
-y > Ak - mi
Ik J I XV 24 r_Jr‘Bs TR T ) —
PeO_} 18 2z3f{1FBS o
Ppa1[]19 221 PB4 : j
P2 [ J20 21 ] rPe3 -

71 15 uermanan q uazTassadrenelu

1 o - T o =
siuiwa 1C fleg 3 PORT Al¥ew Ao PORT A PORT B fl4w1a 8 BIT uay PORT C
] L
Tagfi PORT C tiuBaansnmianguesndiu PORT unz 4 BIT Sl PORT C wu
i J 1 L @ r]
HoZ PORT C a1 asniimsdelfaudeiiniidu ieur Wand 1c 8§
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DO - D7 @afit DATA BUS w84 CPU e lddmivsudadoyaduseniig
PORT /U CPU

AO-Al ¥1 ADDRESS éaxﬂuﬁ‘aﬁﬁty“lumiﬁmuﬁ PORT 7138n PORT oz 'lsiilu
PORT A B u3a C einfindnnufiaasistaiifies on fu OFF #uiu I daiisadl
wej PORT Tudafu 4 PORT ws1zilaro ADDRESS 2 1y = 22 uazis B s 63
PORT dnfufumdedn PORT wily & PORT ﬁaﬁwﬂuﬂuﬁ’qﬁmﬁ'ﬁqﬂ“lumﬂ’hﬂwm
Ic #il Sedoufioylyt IC ﬁqf;ﬁuﬁﬁa:‘lﬁfua:ﬁmﬁm115’41117117'{116@ iIc 1Ay PORT
fidorouflesdd 10 ﬁai‘fﬁwﬁ’ﬁaz"hffunsﬁ’mﬁmhé’w%ﬁvm 1c Wi PORT fhdw

' = s & a PR |
BTN PORT U731 CONTROL PORT APNDEUNITITEIRIAUAIUY

A7 A6 A5 A4 A3 A2 Al AO

Nierule O O PORT A
Tiiaule O 1 PORT B
Niaule 1 O PORT C
Taiaule 1 1 PORT CONTROL

dnfunaunidon PORT Sty 1 Mdaiuedesdonmes PORT Wy 8 BIT An 1%
HEX 2 wiinug 1C 921 PORT Twwinemesiidrfopiswandnndefe A1 fu A0 il
Aduesls

881U YU ET-BOARD #i DECODE # 8255 71913 e PORT 20H &1s1i5un
PORT iueiiiftozine s PORT A iz ALt AO 0 natden PORT 21H 1
iy PORT B sz Al 1 O uor A0 Wu 1 wiadusnion PORT wei 24H 1ha
PORT flozsiuiile PORT A 31z AL fu A0 iy 0 §nfuneusien PORT 208 fu
24H Sy PORT 1R03fuuY ET-BOARD W31z 1 qaiuils 32 PORT Al 20H-3FH
niedunadnedde Suszsiudeudusauwsizds 1c 81918 4 PORT weifiy 4 PORT Sufl
sendulliudulniiodns 208 s 4 PORT fozdle 23 H nedudn 1 fufouifu 4
PORT fio PORT 24H fiflu 20H vuiesed1usu PORT 20H, 24H, 2CH, 30H Yenuaiiaan
PORT i@t PORT @02iu (PORT A) luya DECODE 1 gauM ET-BOARD fi
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ey 8 ¥ r Qs P
CS dluvuden I PORT 1dihwmilesdei$ 1y IC # DECODE we3s PORT W
al o a w ) a ¥ oA
TaemisiSonues PORT # sz3udify ADDRESS 2 fufidedhiy PORT &1sfe AO
Lo 1 0 5‘! ¢§ e Iz -3 u‘u
M AL iWsznaWiSonwes PORT Aesldmdaduilu 8 BIT 1w CPU &ufu 1 RV ACRERT
» ¥ v
@9 ADDRESS 2 iduiidumiizeg ADDRESS #10679u1 ET-BOARD 8255 1339 11 CS
¥ » 1]
vy IC 74LS138 41 14 fieqafi DECODE e PORT Auidiued 200 Miiuig

(PORTA)

Wurums INPUT iile CS nag RD ACTIVE 1§y o

]@I

WR 1¥vuaums oupuT e CS 1z RD ACTIVE iy o
RESET iilu 114 CLEAR aoruzd1aq e 8255

PORT Al¥d 1130 CONTROL

myl¥ 8255 szdesdsianiugy (CONTROL BYTE) s PORT Yoyn
AR (PORT qaviulu 4 PORT fiofi Al fu A0 i1 Wy PORT 23H UM ET-BOARD
18255 314) remIunumshenues 8255 livhauly MopE Truneslfudas PORT
i INPUT w3® OUTPUT PORT

AUMNBYBY BIT AN q vesHamIugu (CONTROL BYTE) wiesWad
8255 lumouisuusn

D7 umesfesdamuguIREIOm (1 = he) e wilwavi 8255 Juf
Fade'ltly BIT 19 7 Mezdmualfimnzesfunansdammionhi Nty 8255 BIT ©
wiflu 110w

o A
D6 uaz D5 1Humsiden MODE lunisHamues PORT A %45 3 MODE lu

8255 92 l&nadell

D4  fmmuald PORT A iflu INPUT u3e ouTPUT lan

0 OUTPUT PORT

il

1 INPUT PORT
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D3 fmuald PORT ¢ vwily NeUT wie ouTPUT Tan
OUTPUT PORT
INPUT PORT

0

li

1

il

p2 lumsfen MODE 1%y PORT B
0

It

MODE 0

1 MODE 1

D! fmua PORT B iilu INPUT n3e ouTPUT Tas
0 = OUTPUT
1 = INPUT

DO fiMua PORT a1 (PCO-PC3) iy OUTPUT Tas
0 = OUT
1 = INPUT

s T

#IBUN

muuald 8255 1w PORT INPUT OUTPUT nuussaue  las PORT A
filu OUTPUT PORT B filu OUTPUT PORT C umiifu INPUT #az PORT C dhaflu
OUTPUT {ifie M7iauve 8255 uw ET-BOARD 5111d CODE IdAuswaniuqudail

D7 D6 D5 D4 D3 D2 DI DO
1 ¢ 0 0 1 0 0 0
3 8 ny HEX

14
o

< . d ~ 3
nadumfbeiiesnlii  PORT  musulunsdives ET-BOARD PORT Guusndi

" N 4 4 w
DOCODE ogfit OOH Taieiiesn PORT gqafis (PORTH 4 )An 03H fil
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LD A,88H
OUT (03H), A

¥ R o r » s\;wci o

lilev 2 drdsiiiade 8255 RelimhddsiinWesmnisiawnsnifeyasen PoRT 14
v A [ 1 H -

uAuYUA PORT A @0 LED ACTIVE 7l LOGIC1 (ileniesd LED Aawuaiifiamise

lddhdadsdoynosnluds PORT A Ifine

LD A, OFFH
OUT  (OOH),A ; 9Yoyaesn PORT A

anfunanianouly 8255 dosld CONTROL CODE Aoy

MODE @1 9 ¥843 8255
MODE ¢

4illu pORT Augnoia q Wi fmuald PORT AB uaz ¢ flu mPUT
%78 QUTPUT

MODE {

iy PORT INPUT-OUTPUT fifinsastedreudygqin (HAND SHACKE) Tag

1% porT C rfudaasavaeules C vuszasae PORT A d3u C d1998A398 PORT B
a = o A ] < o

HUIANUAAYEY HAND SHACKE fio Miimmiwmminemunzsznivgunseiiiauds

Y] 9 1

Q' A o d.’ ‘A 1] o Bt d ' e
Uy %4 COMPUTER ﬂﬂlﬂiﬂﬂﬂll‘lﬁﬂﬂmﬂﬁ COMPUTER f8nyiaIn 1 vlﬂ!ﬂ?ﬂﬂ'ﬁﬂﬁ

o o L)

o ar ] i A 5 & o o []
TunazidsesHuRvASIAINY COMPUTER Aaedaf 2 # 3 eenuunsesiuiisiely
o a v o - = ) r J’
A ideyafidangymeotsded) dyoamnmTosiuilluen COMPUTER  Twazil

U 4 1 4 = 1 o ¥ + ar
awfundediiededeymn ifefintiafeladedyanahluen  coMPUTER il
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MODE 2

4 - P
sehlfimwir PORT A #Faezhld PORT uwy 2 fimmufe fiuldvy INPUT
uaz OUTPUT uaxinuiyil HAND SHACKE ondislasld PORT ¢ d7u PORT B #
amwiselfiilu NPUT w38 OUTPUT nuussyver lResdas:

gunsaiifadygnagmalnsdn

IC NRS67 TnuaTAmIADS (Tone Decoder)iwafiongl (Plase Locked Loop)ilugulnsal
madenguifinfiosnmge uozitdalasia 0@y den AmAdu (Synchronous AM  Lock
Detection) 11022993 mﬂlﬂ‘lﬁﬂﬂ {Power Output Circuitry) ﬂﬁ%’wm NEs67 @9 sediuTnan
Lﬁsﬁmm1mm1nﬁﬁ1§¥mﬁw1ﬁv1t¢§ﬂﬂ1ué'ﬂ§uv;ﬂ (Self biased input) ogluvaedimasy
HUUR (Detection band) tazes Idanedgadluge AIRIIMANAN (Center Frequency) w84
HUUAIR (Bandwidth) AudiAmiveusIdyA (Ouiput Delay) Hudmszfunazezgnimun
Taugtlnsalniouen (Extemal Components) iy Huiludeddaniliues NEs67 fannsals
Wiusamininseunquiing 0.1 Hz 4 500 kiiz seznsodiuran@ldds 20 v &a

AR N TUMBUBARINAUA DD

OUTPUT FILTER CAPACITOR C3 GUT?2UT

LCW PASS FILTER CAPACITOR (2 GRCUND

INPUT

NEE&7
TIMING ELEMENT 81 AND 1

TIMING ELEMENT Ri

L E
H T E

SUPPLY VOLTAGE

11 16 uaAev 119 ¥e9 NESET (Pin Configurations)
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4 ? SUPPLY VCLTAGE

R 28K
i —— TV I 2
WUT G FHASE 4 .
DETECICR j LOCP LCW PASS FILTER &2

1—/\/\/\, CURRENT AMT
CCRTROLDED

31N 17 urnsnifenlnezunsuves NES67 (Block Diagram)

MIBBANUL : fo = .I/RI*Cl

BW = 1070 V1/foC2

188 V1< 200 mVms
ifie v1 Ao A Tadimovasdunm (Input Voltage : ms )
c2fe @uflssqladmafnmes (Low Pass Filter Capacitor : uF)

ﬂ1m?inmwmsﬂﬁﬁaﬂgﬂma%’mu‘ia‘t’l (Phase Locked Loop Teminology Center

Frequency)  tumamdfuaoindiunszuaney Tnsaesadamans (Current  Controlled
Oscillator) exifipduagiedase vasr LTy g uduwe

dda b

amasuILuATA (detection bandwindth) ﬁmhammmmQﬁnqnmqmmﬁ fo Iite
Ty msunasglusisnman unziimganiuvsalean 1aadiae (Threshold Volage : Und
20 mVms) vz 1oty <0~ fiodya

ABAISUT (Look Range) ﬁmhqmm?iﬁﬂﬁ’wﬁqﬂﬁm%’nﬁtyﬂptué‘uumﬁﬁmqamﬁm

" o [ a = B 4 1’4
saleadandlan sxamnsodnuiszduaetn “o” ferdna’ls
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msH ¥

dmumsiszanaldiilszdninm drunnesimudusey 3 Suasudmiuns
idenginIainigusn (R1,C2, 1az C3) Fail

ATeBNIYY RI taz C1 A ML fo Aidednis @oaassede 220 k el ldadosnn

V2QUHNNANYA)

1] o—s——5 NES67 ¢
]

2 7 1
VAAA HC IS
fo = 1/R1C1 %Ci I

QUTFUT

g‘d‘ﬁ 18 UAAINITABIITUDY NE5S67

end Yy IV 400 Hz (Fyaaitaiangu) =>fo = 400 Hz
@en Cl=1 F 90 R1 = L.1/fo*Cl
= 1.1/(400 Hz)(1 uF)
= 275062
dendnfurszqTadwiailawmed (€2) Tasmomadmasu uuudlatudygynduya
d M3 fo=400 Hz 180n C2=1 F, V1 =200 mVms
910 BW = 1070 V1/fo*C?2
= 1070 (200 mV)/(400 Hz)(1 uF)
= 23.9 (% 403 400 Hz)
BW =400 Hz+95.7 Hz

=304 - 496 Hz
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I |

Tiufie annsanseuaquinnuiiinude o3 Swihidnsudievonesind
wiada@n$ (Set Band Edge Of Low Pass Filter ) Lﬁﬂﬁ15ﬂﬁmumu1m!lﬂi 4B (Spurous Output)
senluves c3 Taoia T hidsaszSelumsdentin uat 3 Tewfeen arwduenoui
maFunuud oz dina llffourozveuednaliillauazila $nmARANge  (Best
frequency ) HnavhlfedyaituiaddanneDassunefians uBous19da  (Transcient)
wied C3 diswnnduTdannzdauazTaveauerdyaszganiieHaunilaadmeasen 3

innniunsalead lasdnAmued C3 szaedlidng 2¢2

dMIV fo =400 Hz, C2= F
18 C3<202=20F

Tumad§ii@ : nsdinaud fo=400Hz 11 =1 Fuuudidnlasled me ri Taeld

da s

mdumuid v 18 uuw 25 seufilla 20 K YSueu fo 1A 400 Hz T dRATIN 6
a rei t o 2 P at = N 1 4 4 ¢ o A o

(@ lilimadedyguduna) Futludyaamuvay (Triangle) A1UANUNNY fo TeE
ar " a A U 4:; a

Janrwamunmu R Wy 24k Fadeondiidmnal @75 K ) 12.7% roifumse

o |7 L= S 1 =
Cl ?JLﬁﬂTﬂi IﬂTlilﬂ’lﬂﬂﬂﬂ'lﬂu'lﬂﬂ?']ﬂ?ul!ﬂu@iﬂ

-9
yasinlumaiia
o el e o .. -~ 3 a t
2393 luTummdaiind Tausined  (Monostable Multivibrator) 5ou19AT0105 007
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R,=(24-1.1)/(10x107) =23 KQ

AnnasguidIndifes s 2.2 KQ



40

3 [T ) £ i as [y s - o
qifi 27 2005 hindudgyddfnlfnuusedn Tadu 117 Taad uuiluszduanin 5 Tiad

o o

1295 hindudwgim (Non - Inverteng Circuit) Feznffoudygia Iaduuuna 117
Tadltiuseduaesn s Taad nandiiituluguii 41 efleudumavuia 117 Taad 7l oz
AanszualvarlaTeanldumedunssaludinislmfann azdlalea b, Tusa
adslafnan uenond D, nimihd fivauseduTueandu (v Tildiiu 0.7 Taad Sndae
Tuseninntelomouiniu Ilgmfaduesihnszny A biifausaduliase oy

nsziftenanaden R, dezgansasiieulasiufulizy ¢, usadudianaden ¢, sevhlif
aunmmmwumqa uaziifesuna Iadugmiwen TﬂTﬁ'msmﬂuﬂ HYAUINTTLU HTIAY
fianadey C, pzanadliifossndufimlszqezmenlssgim R, Al R, szAs iBunaves

niing

d as o
M5l uAIAUA;ABS (Sound Blaster )
s o o da a ' P o A A o
F1IANIIA ( Sound Card) Hiﬂ“ﬂﬁf]ﬂ‘ﬂ?vlﬂ'l'l FTIALATIADT ALUYOHHE !ﬂuﬂ’lﬁﬁ?\iﬂi

d.

Fuundseneriuafiafovsrianuannsovesnauiames  lunisheunmneidesiu

=

Ay qronded 1su MIdunA Record ) woe10 o Tas Muduiduduanudiasa, maauiies
2

( Playback )nndayadtaon, malfuududes 1ludy FemmiameziuegivTsunsuiids
» ]

au Iulaseawdl sxldamddman? Tuduvesmsnlaoudyguidositidudoyndnea

A4 A aa L. .

ez 1 lunsdszurananwAdaea ( Digital Processing )

Tumstunndos g ldnuTdsunsudniagl « imlagdle (Wave Stdio ) » iy

[ } A o A
aarnssmanslunsade NS ( Wave File ) Fednwazveaan Td awnseiivarngy
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3 VoA : LY | ar &8 & ) w o
HUUYUBYALNITAIAIAUADN (parameter) mmzﬂuwmmuﬂﬂ Faldnszunisiadadau

W . @ R Aaw A g
ﬂﬂﬂlﬂ‘lﬂl (PCM : Pulse Code Modulation ) Eﬂ!lﬂﬂﬂ'ﬁﬂuﬂﬂuﬂQQBHﬂu

1. Tufinuuuaaesle ( Stereo ) #30TuTH (Mono)

- mvmaesTe axdinisusmd o nnimeinlulas Tdudnenienn

TuTas Tluyn

gy Ty sedlumstusianuosssuat da moadhnen luTasTud
-}
107
Y | 9 ar q’ . v

2. TuNNA88AT N TIBUYUU A4 ( Sampling Rate ) AW 9
= =y o
- 11.025 AlatdsN

= “y o
-22.050 AlaIETN
-44.100 Aladse

A w e A a d = o/ v
idiesas imsusulfstgessiuiusoazBoaveadyaondos dun

3. fusindas sauiinlunisiuinge 1 nvwila ( Sample )

-8 Unae 1 nwwmila
-16 iAo 1 uvuila
Dasmauinlumsiiuiinds 1 usudlannizmunsoaaneulasdauond
.. . S 9 LV | d )
( Quantizing Noise ) Tuvtumsiziould madufinauninnusisazies

yp ey auAse Tdundremuiu

silsuvesnwlda
vinms 1 Tdauasudisegy « nvagdle » lunniudndeayadiudeyndiaea ¥
118 M8 ATigUuuuvesd RIFF®Resource International File Format ) Fuffugtuuy
wasguiigiueduntrovang TWd RiFr YuiiTasswadadedou o Sdnwaziundgu
( Chunk ) v‘ﬁqnwiundm‘fﬁwszﬂa‘uﬁwndudauf‘fqﬁiﬂﬂﬁ?ﬂﬂﬁ’wﬁu danarmalugalii 28
gl 28 9ziiud Ay RIFF ( RIFF  Chunk ) sifunguiilnaifiqa &
Uszneudungugtiuuvesdoyn ( Format Data  Chunk ) uazntjuﬁagamnmmmuﬂg@

4 ' '
(Sample Data Chunk ) Sndazngueziilassadinlsznaudin
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1. #909W ( CKID : Chunk Identification ) 15U RIFF, fint_data FafingrmuadFesdl
4 #8035 (FCC : Four Character Code ) 111 3 #2615 fuzAoufiuseddne ( Blank ) 1118
1 aaonws Idsaudhy 4 #8nus Tunsdl fme
2, MavUenuAteyaYeINgY ( CKSize : Chunk Size ) Himiawdhulud (Byte ) Tag
oz hivau Tudil§ i umsifufendy ( ckID ) idezifudamvuenuinavesngussdie &
yuesnnavesngusziandaotoyn 4 lud Tnshudfiianud fodiqe ( Least Significant
Byte ) azgaifiud ludew
3. ¥9yav09AqN ( CKData : Chunk Datz ) Hinnuludnhdudravinans 13 luded 2
i lungugdliuvuesdoya ( Format Daa Chunk ) sxfifayavesnguilugduuulunisiudiin
ides sndediasy Sasmisusdae, Siwouiinds 1 usnidla Wiy n3e lungudeyaninms
i ( Sample Data Chunk ) 9:{<ayavesnquiluneniliye ( Amplitude ) Fl&nmsur

2
184



POSITION
HEX DeC
€000 "]
0004 I
0008 3
000C 12
000 15
0014 20
0018 a2
0018 t
anc bi:}
0020 32
022 Kt}
0az4 15
Coz8 0
£azC 1

CRD

CKSire

FCCTYPE

XD

CKSie

cxin

CRSwe

A 3YE

“RIFFT

WA byie SE4AT AIFF

My S a3 aufg 8

“WAVE™

HhL

TUWA Byt 441 Forma

we da
AT 8 16 Syte

1 Tiulu PCM Wave iodmal

L7 channets

RTINS samplng

Sty samoling A4 FiiA

4 byte A9 A

AU byte ABMT sgmabing

A1 bt FANTT sampting,

“da”

A oyl 19487 can

sample caua

7=l

Format

Chunk

Sarnpla

Chunk

U7 28 uama Tasaad e IMdatiduuuves I8 RIFF

43

RIFF
Chunk
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= J
swazpgavesndiva
sy d'. é r ar 1 é L T
fngan 319 28 FaaaaTnisadrievoaaIng aoug liliu 519 20 Fwaneistn
- é =1 3 ot ar a: T
37000 TG monol.wav efimsdsgiiuumatufinIfiiiuTn Ty, SasimsuanlFamisy

11.025 ATmasm uag SruutianlFdmsy 1 wayuda e 8 G3/1 uwnila

Text View: A \monol.Wav Col O 272 Byte
CKID---------- e Cksize----------
R I F F 27214 - 8 Tud = 00000108H
00000 52 49 46 46 # 08 01 00 00
------------ CKID-------mmmes|
w A A% E f m t  (blank)
00008 57 4l 56 45 # 66 6D 74 20
— CKSize |--usuendi--|  |--0001=TuTu-
feh 16 lud =0000001H ifupcM  0002= mineile
00010 10 00 00 00 # 01 00 01 00
~-gasmsnnde—| |- wau ludiignafudintu 1 Jundi—
11.025KHz=000002B11H 11025 Tud = 00002B11H
00018 11 2B 00 00 # 11 2B 00 00
|1 ] |8 din--| - CKID-------
fo 1uruwila s 1 uyuila d a t a
00020 01 00 08 00 # 64 61 74 61
---------- CKSize--s—r-m- ------—----CKDatg~---------—--

272 -44 -1 =227 =000000E3H
00028 E3 00 00 00 # 7F &3 87 88
00030 86 82 7E TA #
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00100 RE g7 85 80 # 7C 78 77 78
-------------------------- CKData----- ]
l ------- Padbyte------
00108 7C g1 85 87 # 87 85 80 00

Ui 29 Ao IWd

NAURIFF 15zneudie

- ¥onqu Ao RIFF uasadasioneni (ASCH ) 18 52 49 46 46
- Auavuenyuiadeyaueingu RIFF naasale 4 Tud
» ]

= d1uludnanealuy i - G ludn sty

A J o fdy ¥ g o 9/

yongy + § 10U ludi Minudunsuenvinadeya )
=272 Tud - (4 1ud + 4 1148)
= 264 Tud = 00000108 H

o % o o o w 4
Tasmstufinmululng exduiinfesdduon ludfaiudioydge ( Least

Significant Byle ) Talm lluﬁ'ﬁﬁmmﬁﬁquqﬂ ( Most Significant Byle )

»

- Yayavesnguilsznaudas
a r 9 o A | " T
LM« W A v E” urasdiesdaneaf 18 57 41 56 46 tueniufluziuuuves
H E 4
Tilddygrondes ( Audio Wave File Format) Taefidwuwisiiduiludii1 MIDL, VIDEO fez
higtlunsiuinganandusenly

¥ W
2. duveangugduuudeys uazngudoyannmsizuldsiomua

nqugluunvesdeyn Usenaudae

- Wangude fim._uaaslassiauean 181 66 6D 74 20
- Anavusnvumdeyaved nquzluuvvesdoyn uaadae 4 Tud
a W v A o Y. odg e d A o P
= o luavesnguiliisnua - Swauluahld  ifudendu - S
¥ihuduavusnvuadeya

= dauludves foya veangu
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= 2 Tud vindeyatiwweniuiiu #Esy
+2 Tud vndeyatisuanduiiuTulunie maedle
o ] o .cr
+4 Tud sindaynisuensasimsusuilag
L& o 1 @ = 7] -
+4 lud mindeyatevenswau ludfigniiufindu 1 Sud
o v o : as J
+2 Tud nindayatiswenswuludd$iuiings 1 weuila
t o 3 ] o a o Va2 +
+2 Tud vindeymisuensnnuinfilsiufinde 1 nawia
s 4
=16 lud adfl = 00000010

- daynveandy fua 16 Tud daznoudan sluunen 4 vesnsufinnildg 5

TasaduBoamwddudadl
1. Hvum 2 Tud Wudeyatavenldnsuidiia c0oiu Yoynvosdyg i

ﬁ)zgmﬂﬁumﬂu%yﬁﬁ'ﬁﬁaaTﬂu“h?'nismunmﬂuﬁ%lé’n (Pulse Code Modulation )
2. fivwna 2 Tud dudeyaticuensiunsuuua
2.1 TuTu 14 L uvunua = 0001H
2.2 auaedTe 14 2 usunun = 0002H
3. flvina 4 Tud fudeyariwensanmsuamlas
3.1 Sasnsuaas 11.025 ATaE5m = 00002B11H
3.2 Sanmsusulits 22.050 ATaid = 00005622H

3.3 AN suwylas 44.100 ATaldsn = 0000AC44H
4. iwwa 4 Tud Wudeyatiwendnnyudigniudatu 1 Fund
= uuvunun ( Twlu = 1, maesle = 2 ) * s1uunyuilods 1

U1 * iuauimae 1 usuia

(=3 1 o
g iinde 1 Tua
5. Hvwa 2 Tud dudeyatiwensnanludildiudings 1 uwuila

= IUIUUY UL * $1UULIvds 1 uyuidla

o 1 1 La
g 1ndo 1 1ud



47

1
-

- Huna 2 lud dudeyniweninauinildtuiinde 1 uzuilla

6.1 siivas 1 narila = 00084

6.2 16 1ivas 1 naila = 00104

¥
ngudayaniauyuilae 1liznevde
P 1 2 s = 1 3
- ¥onqu fle d a ta uaaalasriauead 18du 6461 74 61
¥
- Auavuenvumdoyaves nqudayaeinuaud naasde 4 Tud
. g, 1A o sdawa 4 o
= Sunuludvesnguilsionua - ( snowlud@ldifudendgy + s
M o dgwd w Y
lud 1 uduavusnvuadeyn)
2 o 3 ' ) v < 9/ o <
= $wanludves deyavesngu niadnnuludvesdoyadyyandos
ATpBadIug
o 4 - e v y o« y o
= fwauluddmualundiid - swulvdludainvessames
(Header) - 192U luduoainalud ( Pad Byte)
=272 'lud - 44 Tud - 1 Tud
=227 'lug = 000000E3H
» 1
« Snuludludinveasamesiianua fis Suaulud 44 TuausnveannIvg 718
' <2 ~ 1 r 1 < W LI ' g
NANIINTWaLIBERANY unuds neuszia Joyavengudayavinmsuanilas
¥ooo oA . v ) o A an A, 4 - = I'e
e lud desway luave sieyadynandodsaea T9maud selinadin unalus
A " { o A 9
gameoluiue 0o i Tl tudgeihe duanddugyl 2.2 e lfgadesadeinmuatuman
N o o o = e o =1 ] =
§1 EAIFF uadiinnuludvesdayadygpaudadiseaiiuimougudiihisuiudod
o
una tud
5 1 A g od r e w 9/ o ¥ o a4
- dayavesnguiismanludnhinudimvuenvinadeyad I8nanluiidefmari
] ¥ I3
u meluvssydeyadyyndeeiidudlaeastioma Tasussymeilayn (Amplinde ) 114

Ay g
INYUIUMT RO



o
slnuumsiiuiin

AggA AR AMid I Insnang
g in fiFoy 255 (FFH) 0 128(80H)
16 {im AFidy 32767(TFFFH) -32768(-8000H) 0

390 30 namargaga, AR, Mnae vesgluuumsudinusas sy

HYIYa 1

ngmia 2

uvuila 3

nauila 4

nyanua o

Laauua ¢

nyaiiun 0

UynUua 0

ar

ar = an -~ - o
(M) mstiuindoyadyanadsdsaen Tugahuy 8 i TuTu #iFidy

o

wernila 1

usuila 2

uyatua 0

(581}

n¥nlUn 0

(u1)

o¥alua o

o)

¥aliya 0

()

@) mstuiindeyadyanufeeasana Tugthiwn 8 in mwedle AdiSy

neuAla 1 uania 2
urauD 0 uyauua 0 H¥auua 0 uFauua 0
ludddued Tudddugq ludddus ludddudn

aa

(m metduindeyadwnuiosdiaen Tugtiy 16 iin TuTu Ay

uruda 1
nFauUa 0 uwauUa 0 Usanua 0 nEAUn o
(@) (¥27) (de) (411)
N e e 4 oo e o a4 S a4
luaddudn Tuaddugq Tuddwdudr | Tuddduds

(@ mstfudindoyadygudesdsana hathiwu 16 i wmesle A3y

317 30 msuiindeynifaedinealugihimeing
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UNN 3

MmIsanUIaEZM I

>, 1 r
TuTaseomil IdvinauafasInsdwivizgndld  ilumseeaevommnTnsdwed
o L) ld' 1 L™ A ot t o L z
oA lWiA Ndepdiu PABX ¥3asnsuilayasuaussdsnisyinauues PABX 14 duiuids
¥ o o & A g o O M 4 = 3 9 (% v
aovhduaiiownieesu Inidmiinieaniin  aunsodeds  uazidnledyanaa 9 9in
PABX 1¥u msfudyn wnszAinin PABX misony /1y Insdwd niseeaswadomin

DTMF 111 PABX n1sasisaeuiniosgnietatonia’ld

CHECK
RINGING

oAy /INY

=

Of 1UNR

DTMF
- DECODER

H RINGINGBACKS. |
BUSY TONE

TEL.
LINE

31 31 vienlaszunsy



80

MIsMNIRYBIUaanlaezunsy

Check Ringing

WMIasniudynnm  Ringing liefims Inadunddnfnnudausedy  fovasdiil
a . . s -] 3 L
Ayg e Ringing ihinvziinssMadulszing 110 Toasl sxvfueuse i WS ndana

Ringing

BNy /19y nlusia
' ; 3w U a & & Aol o
Tuduileg 19ndnnisves Impedance voagaeTnsdng Aoymizfiliniseny Insan
venunns Iazanaande sz 510 Taauda Impedance vosgmenziamlszin
o 9 . « o a o
600 Toviy Taovz1¥ Transformer Matching Impedance 600 Tev wninsony Insdne

uazdeimdyge lihdeessu q de'li

Dtmf Decoder

+
-]

Wudndfiimiif Decode Fyne DIMF nnmspamvutiuTnsdnildiduny
] o
Binary Code Decimal INB418@8A15UIEIIANAYEY Microcontroller Walvvesautifie IC

MT8870

Ringing Back & Busy Tone
dIUv8Y Ringing Back & Busy Tone HwaansasnfudygmiSonndunnsdoyym
L & 1 d’ o A o LAl = A
mwhidedesesdauiidusees Madeng delidyanmemehidweelanud 425 B2 uns

W mIntReunInaud 425 Hz Wuranauia s Taas ifededn ldfsessuds Tl

dauBunan / A
% Board Control ¥84 ETT fu ET- PC 8255 ihudaiudsdunaiionina #ldnn

AIUAN 9 YB39 TMousn lUfsaulszuann

CPU
o o ) o = Ik ] o
e uB AL MHATIN Port 8255 wihniitszmnanasnTilsunsun@ou Tuazdamasi

1 ¥ [ o
HIUN Port 8255 Tilesndemlasainisuen
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r

= QF
aaudesmay Ty :

lunsisin@sase: ¥ Tsunsududogl nlagale (wave sudioy”  gifumia
ﬂmﬂuamﬁaﬂumimnmﬂﬂn ( wave file ) maﬂ'ﬂm~mmnﬂ'lﬂamminwmﬂ;ﬂuuu

4
‘llHEiﬁﬂ‘lJﬂ'I‘iﬂQﬂ']ﬁ?lﬁBﬂ (parameler) ﬂlﬂﬂ‘iﬂlm‘l_lﬂ'lﬂju?lﬂ

U r .q'
MUATINIVAYYIUN TR (RINGING DEVTECTOR)
a d’. o o Gy -3 9 = Q' ~

mIthnuveunissaeuivdn lulfdsihanldszdesinmiudunsGonnngTns
by 1 =2 g = o » s!'. o ar A; ﬁ'l 1y d‘l @r o Ty 1
WneU NARNIY MINHanUdYIunszAs e ldintesasuiusalusid i
dielafimsTnndunluszuy dwmvguuarissunanacs WWaslfindosmoususa Tutam

[] » [

Ms3ume nazasusu InsdsinSandhuniy 18l unanias 13

ey ImunszAY (RINGING SIGNAL) Aedyandl PABX dunduniosgniie vinld
d‘ .

- A v = o o o A e L Agy a o
ﬂizﬂ&ﬂlﬂiﬂdgﬂ‘lﬂﬂ‘i‘lgm‘iﬂﬂﬂ\mu l“ﬂﬂfj‘iU’ﬁzl‘]ﬁﬂ‘i_luq']naﬂﬂﬂﬂ—liﬂxﬂﬂﬂgﬁgﬂ ﬁﬂalfu‘lm

A 1 I; ar 1 .0 J 1 o/ \ 1 ﬂ‘l
nszAe Anandedionsslidouuzuanatafuieluegfy udazimwes PABX udTaswalal

]
=

nidyaunssasdidnuasiudyeia nzuredy swddsang 20 Bz Snnadsza

LERT

-

o H 4 1 i 1 v
75 - 100 Tadn fiefaninveandudmuudanndudidin ( PEAK TO PEAK) voguu'ld
nIznanTevIng 48 Todw dyopmnssaseaunzduiiugae 9 nieuiudyanmSonndy

(RINGBACK TONE) fip ad1lszanan 1.25 Tu nazavdszunm 3.75 Suid muﬁm“lusﬂ‘n 32

¥

\ A 20 Hz /
/ AR €25 Hz \

I VI

2 3 4 5 6 L Us

71U 32 namedygnainszduns FuanaiSsnndy
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o

d‘ s S o o v o 3
Wesnndya il udFyaunssnaady nazlvmadsudgs Futunesi
»
a =1 ] e - s { y
dygnaii 4§ lasasa 1418 ReshnsnlAoulfifludyaunszumaseiiing s Tadn o
94 ' A a 13 v [ ar a  ar
Tesdaudu q leeaseliidome wozazaInlunsaeiulaserdolsesas 1 fuday o

NFTAT fag1lfl 33

n?“—-—--—ll} e e

olu  F o

M|

iN4148

31]"{'1"‘ 33 naRnsIAT T A YawnsEAs

’mrmsfmﬁ'nﬁmumumns:ﬁqf ﬂz‘ﬁmmﬂ?{uuuuﬂﬁmuxymnszﬁa n'i?asﬂuﬁ'mumm
AIHEAEUAINA 20 Hz ¥u1A 75 - 100 Tadm senidiuiadiewinniiivug s Tadn Aildaady
fu (INVERT) dyniunszdedanan ﬂ:gnnmauauﬁamuﬁmﬁmJi:q"lﬂﬁ1 (CAPACITOR)
wn 0.22 lulaswida uaziidadummuna 20 fTaTey Aduduuesises ndennives
gnlaTen (DIODE) nfieou1fiiuTnssnanss rieswinlsfianue: InarlaTon 1N4148 1
fimwizwnauanveadyanominiuiualda 1 uog 2 veeled an2s 14

Tofued an2s ifulediden Toemanma (OPTO couPLER)melufilaTaaldema
(LED)uaz I TénsmFmaes (PHOTO TRANSISTOR) o nsznedu lanfauanwinui
anso naklaTeanldauadld tazdh 1 laToanldaas IS In Idnswdmaes uazite
MIdnswdmass d5unasenTli@lalen szvirldnszuaannse lnasindanonmmmes
(COI;LECTOR) T#au1Biiemmss (EMITTER) 405194 (GROUND) 18 39¥i11471&n08n 0 aen
n udiie lifnszualedauimdun M1 laTonsz lidwasifnszuanndanenn
amesyed Il Tdnsudmans TdansoInanansnd Avetamesld mrudmmy 20 Ala

Teriu Sedaeninntdiftunedn 1 aneanaihifinszualudouindundaIniglaTen
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W

!
2 3 4 3 B tisl

s

19 34 urpafFoumsudygunszauesdygnananiy1d
a & ar )

(n) uradunsaiudynunszds

() teaddyn i la 0 5 ved lod 4N2s

() uaaseniyni 14 lddumugnnztlsznananas

1] ’
LS o o

[ : al = ol ar o 1 P!
aniy fuseugldygranszadidusum nSsuioufmeniyn fn s vesled

4N25 9y 1931041 34
¥ [ ]

wenntM 19 ledfiyou Toaniauas ( OPTO COUPLER) Beilfeflunisusnszuy
Tvesduynazienieonandu wazlialunisdFen Toamu ildiianuasnds vinuse
A Iehqauazdsmrus efleaiudyanasuniu uieus duiiiseauman Afannzuuns g
veenesmsuan [ildd 1l falurzuunsnd veeises Sndae

o P < J a o o o o & -
1T 5 vaqled 4aN2s deziiuiad s Tadn daaaclugUn 16 () Fearweds

a2a =~ o " e o P -i a o 3 as =
udafAfisanefanithifleudduwmuealed 8255 MOz NUNUIUATIVDIT YO IUNTEAY
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T ar L] M 1 J i r Q' J a
AsumIsume uames TnsfeuTsunsudedy fnnufssssaivennism, ERLERTR

H L] 1 as A
Wi s vesledimes anzs i dede ifewlifiled 74121 Suffy MONOSTABLE

)

1 ] ¥
MULTIVIBRATOR tiovimsiugdyananiinanmd 200z vesiadiumieTl oz 18i0mwinm
sanuufluaedn 1 uag o ilamuams wugnvesdynanszas Astuvasiingzag
Az ld aoln 1 Aeiiles uazluvmeidynnunszde ligwaduasin o serfesty vilvnTs

o = ] -3 ’ ] 1 e 1 3
37994 !!ﬂ$ﬂ'|‘ilﬁ.lﬂililj‘illﬂ'iﬂ\ﬂfﬁlu Tﬂﬂﬂ“?ﬁ'lﬂ'l‘iﬁll?lﬂ“l]ﬂﬂ lﬂq}' 74121 1 lﬂmﬂ
T=RC/2"’

[ 3 P - o EY’ [ Y oo o y = A o g
nasnntuInine Wy la ddsduynwesnvesled 8255 WOV IUIUGN YD

o S a R ' T 'y
ynszd It ldanmhmuaoeemiui uazgndes

U o L 7 T 1
TIuInsaanegae
1 c!v o Y c; = A o o . A o al 1 A
Tuduitossimiial unuaTmifnayTnsdnd (Hook Switch) ifievinsdademisg
o o ISy O o A { = 1 r
apuiuoaTuidny PABX lumissume Failszneudaousionlas Tavhvananilgugiidea
as ar 'd a ot [ o & T Qs ] 9
numeTnsdm uasiidmadummsinveaeslszanm 600 Tevy (Fuvitfumanudiy
o o ] A ¥ e a = o 3 J o ooy
muvesInsdwiauziiony) lewiidudavesingda sxshifsesmegme Insdwitna
3 - P S "
AIATINTIMIINTEUTAT @1 Resifanaasuieesu whldmenime uie PABXTUimsan
4 o 1w a
HUBUATEY NNYNME HT8 PABXAvzuganidununizag
(84910 PABX vxiuidaunsinms unznsdadeinsesgnaie Taemsasesy
ED i [} a oo o LA A
nszuad na nazvga vesgmemelugniie minnmdla naslla adndfinagInsdny findeq

SuTnsdndd Tuvnzfinsesgninegndedumoniouen Tunaidmua adlugila s
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, mm‘r’i 20 H \

g — 1

tis)

5-’|——————1 [
o 4 5 sl

7141 35 s zduuT sduvegmofiominegniiwdedyg il PABX

(N) szAunTIRmiTeInTRIgNYIBdBINITHNMENAGIWAIEUBN

() TzAuNTIuiienTeIgninededn1IdanIngmanigusn (319y)

¥ W
sziiu 183 mdmfumsinmenzduninawsinsdamouensen thnn Ay

o
sssdearmuanmlunisdadetisny 1y MWassewdaquszasd Taomadaninn
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wprojectl.pas
unit
inte
uses
Wi
Ex
Ga

type

TForml

newprojectl;

rface

ndows, S5ysUtils,
tCtrls,

uges;

Messages,
StdCtrls,

class (TFcrm)
TButton;
TLabel;
TTimer;
TLabel;
TLabel;
TTimer;

stop:
Labell:
Timerl:
Label?2;
Label3:
Timer2:
Edit2: TEdit;

Tablel: TTable;
DataScourcel: TDataSourcze;
DBGridl: TDBGrid;
DBENavigatorl: TDBNavigator;
TablelName: TStringField:;
MediaPlayerl: TWediaPlayer;
Imagel: TImage;

TablelCode: TStringField;
Timer3: TTimer:

Labeld: TLabel;

Labelb: TLabel;

Editl: TEdit;

DB, DBTables,

Classes, Graphics, Contrels,
DBECtrls, Grids,

{ procedure startClick{Sender: TObject): ]

3

pu

procedure stopClick(Sender:

TCbject):

procedure FormActivate(Sender: TCbject):

procedure TimerlTimer (Sender:

TCbject) ;

procedure TimerZTimer (Sender: TObject):
{ procedure Timer3Timer(Sender: TObject}: }

rivate

{ Private declarations }
blic

{ Public declarations }

function inport (pcrtno:smallint): byte:
procedure outport {portno:smallint;data:byte);

en

var
Fo
s
i

impl

{8R

d:

TForml;
..10] of string:;

rml:
1 array [1
: integer;
ementation

*.DFM}

FUNCTION Tforml.inport(portno:smallint}:byte:

VAR
BEGI
ASM
PUSH
MOV
IN
MOV
POP
END;
INPO
END;

TEMP:BYTE;
N

DX
DX, PORTNO
AL, DX
TEMP, AL
DX

RT := TEMP ;

PROCEDURE Tforml.QUTPORT (PORTNO: SMALLINT; DATA:BYTE);
BEGIN

ASM
PUSH
MOV
MOV
QurT
POP
END:

DX
DX, PORTNO
AL, DATA
DX, AL

DX

Forms,

Dialogs,

DBGrids, MPlayer,
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END;

procedure RunDelay{msec @ LongInt);
var sttTme : LongInt;
begin
sttTme := GetTickCount;
repeat
application.processmessages;
until getTickcount > sttTmetmsec;
end;

procedure Delay(msec : LongInt):
var sttTme : LongInt;
begin
sttTme := GetTickCount;
repeat until getTickcount > sttTmetmsec:
end; )

procedure TForml.stopClick{Sender: TObject):

begin
timerl.enabled := false;
lakel2.caption := 'disconnect ' ;

editl.text:=inttostr(234});

outport ($301,strteint (editl.text)):

timerl.enabled :=true;

i = 0;

edit2.text :="7;

lakel2.caption @
end;

= "IDEL ' ;

procedure TForml.FormActivate{Sender: TObject)

begin
outport ($303,599});
timerl.enabled := true;
timer2.enabled :=true;
end;

procedure TForml .TimerlTimer (Sender: TObject);
begin
label3.caption := inttostr({inport($302)):
if inport($302)=int(239) then
begin
editl.text:=inttostr(255);
outport ($301,strtoint {editl.text}):
label2.caption := 'connect';
labell.caption := inttostr {(inport ($300) )
timerl.enabled :=false;
mediaplayerl.devicetype := dtwaveaudio:
mediaplayerl.filename ;= ‘c:\pl.wav';
mediaplayerl.open;
mediaplayerl.play;
1 := 0;
end;
timerl.enabled :=true;
end;

procedure TForml.Timer2Timer (Sender: TObject):
var
strtmp, keyp, keytmp : string;
begin
keyp := intTohex{inport($300)},2);
keytmp := copylkeyp, 1, 1};
if keytmp = 'F' then
begin
inc (i):
keyp := copy(keyp, 2, 1);
if keyp = 'A' then
begin
keyp := '0';
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.fllename := 'c:\0.wav';
mediaplayerl.open;
mediaplayerl.play:
end;
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if keyp = '1' then

begin
mediaplaverl.devicetype := dtwaveaudio;
mediaplayerl.filename ;= "c:\l.wav';

mediaplayerl.open;
mediaplayerl.play:

end;
if keyp = '2' then
begin
mediaplaverl.devicetype := dtwaveaudio:
mediaplayerl,filename := 'c:\2.wav';

mediaplayerl.open;
mediaplayerl.play;

end;
1f keyp = '3' then
begin
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.filename := 'c:\3.wav';

mediaplayerl.open;
mediaplayerl.play:
end;
if keyp = 4" then
begin
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.filename := 'c:i\Nd.wav';
mediaplayerl.open;
mediaplayerl.play;
end;
if keyp = '5'" then
begin
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl,filename := 'c:\5.wav';
mediaplayerl.open;
mediaplayerl.play;
end;
if keyp = '6' then
begin
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.filename := 'c:\6.wav'}
mediaplayerl.open;
mediaplayerl.play:
end;
if Xeyp = '7' then
begin
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.filename := *c:\7.wav';
mediaplayerl.open;
mediaplayerl.play;
end;
if keyp = '8' then
begin
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl,filename := ‘c:\B.wav';
mediaplayerl.open;
mediaplayerl.piay;
end;
if keyp = '9' then
begin
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.filename := 'c:\%.wav';
mediaplayerl.open;

mediaplayerl.play;
end;
if keyp = 'B' then
begin
keyp = '*;
i =0 ;

Edit2.Text := (Edit2.Text + keyp):
Tablel.First;
if Tablel.Findkey([Edit2.text}} then

begin
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.filename := 'ci\p2.wav';

mediaplayerl.open;
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mediaplayerl.play;

end

else

begin

mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.filename := 'c:\p3.wav';
mediaplayerl.open;
mediaplayerl.play;

end;
edit2.text = '';
end;
if keyp = 'C' then
begin
keyp 1= '';
label2.caption := 'disconnect ' ;

editl.text:=inttostr (254):

outport (5301,strtoint (editl.text}):
editZ.text :='";

i :=0;

label2.caption := 'IDEL ' ;
end;

Edit2.Text := trim(Edit2.Text + keyp)}:;
if i > 7 then

begin
i:=0;
Tablel.First;
if Tablel.Findkey{(Edit2.text]} then
begin
mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.filename := 'ci:\p2.wav';
mediaplayerl ,open;
mediaplayerl.play;
end
else
begin

mediaplayerl.devicetype := dtwaveaudio;
mediaplayerl.filename := 'c:\p3.wav';
mediaplayerl,open;
mediaplayerl.play;
end;

edit2,text:="";

end;

end;
timerl.enabled :=true:;

end;

end.
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1s02-cMos MT8870B/MT8870B-1
integrated DTMF Receiver

e

9161.052-051-NA ISSUE 2 December 1987
Features
. Pin Connections
s Complete DTMF Receiver
* Low ?dwer_Consurnptmn B e 11 s B voo
» Internal Gain Setting Amplifier w- 2 7 B sueT
& Adjustaple Guard Time 6s L : 16 L ESS
s Central Oifice Quaiity V'f;j a5 ’j e_, 34
. Wy g s 13 £33
Appilications osay O] 7 wEe2
os2 ]88 v @
. . . ¥ss (] 9 10 |- TOE
* Receiver System for British Telecom (BT) or
CEP| Spec(MTBR708-1) “Conrectto VSS
® Paging Systems
e Repeater Systems/Mobile Radio Ordering information -40°C to +85°C
¢ Credit Card Systems
=2
: .P.I:-moteICControl MTBB708E/MTSBTCBE- 1 Plastic DIP
ersonal Computers MT88703C/MTE870BC-1 Cardip

Description
counting tecnmigues ia detect ana decode all 18
The MT88708/MTBB708-1 is a complete DTMF DTMF tone pairs into a 4-bit codge. External

raceiver integrating both the bandsplit filter and companent count is minirmized by on chip provisian
digital decoder functions, fabricated in Mitel's of a cifferentiai input amoplifier, clock oscillator and
double paly ISO2-CMOS technology. The filter latched three-state busintarface,

secTion uses switched capacitor techniques for high
and lowgroup filters; the decocer usesdigital

¥ap Vs VRef
=y ]
T
BIAS L
CIRCWIT VRef
. - BUFFER
] l ——— 1 —— og}
T
cHIE ' | CHIP | HIGR GROUP '
POWER  BIAS fILTER T 0lGTAL €obE | | @
DETECTION CONVERTER
1N+ .
DIAL ZERO CROSSING ALGOAITHM AND LATCH
N ‘ TONE DETECTGRS L Q3
FILTER
GS LOW GAOUP -
FILTER o Q4
—= 10Al st STEERING
ce -t 6T LOGIC
CLOCKS 1 & i
A s— T ! | l
v ¥ !
] o -y -
o0sc1 o3C2 C St 6T £5¢t 57D 10E

Figure 1 - Functignal Block Diagram
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MT8870B/MT8870B-1 1502-CMO5

Absclute Maximum Ratings’

Parameter Symbal Min { Max Units
1| Pawersupply voltage Vop-Ves | 6 v
2| voltage on any gin Ves—0.3 | Vpp+03 v
3| Currentatany pin (other thansupply) | 10 mA
4| Operating tamperature Ta - 40 ' +85 °C
5| Starage temperature -85 o+150 | °C
6| Package powerdissipatcn } 1000 | mw

'Exceedlnq thesd vaiues Mmay cause perminentzamage Functional Doerilian urder these canditicns s net maied
Derate above 757C at 16 mw  °C, Allleagssoldered to board

Recommended O peratin g Conditians . Vaitdges are with s@5p2c I ground (Vo) unless otharsise stated

1 Characteristics | Sym | Min ‘ Typ! ‘ Max iUnitsl Test Conditions
1 Pasitive Supply Vaoltages Voo 5 | v |ves=ov
2 Oscillator Clock Frequency fe 1.579545 | MHz
3| Oscillator Frequency Talerance | Afe =01 | o4

* Typcat figuresare at 25°Cand are for deugn a:d only: Not quaranteed and not subject 19 2/00uCTION TaSTIAG.

DC Electrical Characteristics- Vi 23 OV L 5%, Vig =0V Voltages are with rascect ta greund (Vg unless otherwise stated.

| Characteristics | Sym | Min | Typ* | Max 'Units ' Test Conditians
1| 5 |Operatngsupplyvoltage | Vpp | 475 5.0 5.25 v o
—2— l: Operating supply current | lpp 1.0 9.0 mA !
—3 E Power consumption ] Pa 15 45 mwW i =358 MHz; Vpp = 5V
Y i
4| , [Highlevelinput | Vin 15 bovo
5| 8 |Low level input voltage | Vi 15 | v | )
5| G Input leakage current [ttty 0.1 | A | Win=Vss0r¥pp
z ‘s' Pull-up (sourca) current lso 1.5 1S | uA |TOE{pin 1D)=0V
8 Inputimpedance (IN+, IN=]| Riy 10 MQ | 21kHz
9] Steering threshold veltage | Vrg, 2.2 2.5 v
10 Low level outputvoitage., Vau Vi +0.03] Vv | Molcad
_11— 8 High level cutputvoltage | YOH | V.5-0.03 I v JrJo faad
E : Output low (sink) current | 1o 1 2.5 | MmA IMaur=04Y
13| y jQuiputhigh (source) current| gy 0.4 0.8 | I mA [ War=45V
13| ; 'qufOUIDU(‘JOIIBGE VRet 24 27 | V {Notead
15| Vget Qutaut rasistance Ror J 10 [ ey

*Typical ligures are at 25°C ana are For Zengn ard onty: Nat Juarantzed and not subject ta production tes3ing.




MT88708/MT8870B-1 150%-CM0S

MTEBE8708B-1 AC Electrical Characteristics' < VOitagues dre witn retoect 1o ground (Vo) unless otharaate stated

Characteristics | Sym | Min Typ  Max Units Notes
Valid input signal levels 3 dBm 1.2.3.563
1o (._each tone of compasite 213 mVeas | 1.2,3,5.68,9
1| signal) +t | dBm [1.2,35469
. 369 | mVams |1.2.3.569
2| % | input Signal Level Reject -37 | dBm [1,23,56.9
1. 109 [ MVeams | 1.2.3.5.6.9
3| O ) Poutive Twist accapt 8 ds 2,369
3| b |Negative twist accept | » 5 6 48 | 2.3.6.9
5 ]I- Freq. deviation accept = 1.5% = 2Hz| | 23,59
6| o | Freq. deviation reject £3.5% | [ 2,159
7| % | Third tane tolerance 185 | dB 23,4531}
| Noise tolerance | 12 d8  |23.4579.10
3 Dial tone tolerance | +22 d8 (234589311
T Vag =9V, V= 0,T, =25 Cang - =3.579545 MHZ using test cireuit thown i Figure 2
NOTES

T.c@m = decibeis abave ar below a referznce power of 1 mW nto a 500 ohm laad.
2. Qigit fequence consises of 3l DTMF tanmes

3. Tane duration = 40 ms, tone gause = 40 My

4 %ignal ¢condition cansists af nominal DTMF fraquencies

5. 3otn tanes in compante signal have an equal amphtude.

5. Tare pairisdeviated by £1.5% k 2Hz,

7. 3andwidth limited {3 %Hz ) Gausnan noise.

3. The precise dial tane frequencres are (350 Hz and 430 Hz) * 2 4.

9. Foran errar rate of bertes than 10 10,00,

10. Aeferrenced ta lowest level frequency compaonent in OTMF signal.

11 Aefarenced ta the Minimum valid accept levai,

12. Far guard ime calculation purpases.

13. Aeferenced ta Fig. 1GInput OQTMF Tane Level at-25 98m (-28 dBm at G5 Pin} Interference Frequency Range belveen 430-3400 He.




IsS0%-cMos MT8870B/MT88708-1

Operating Charactaristics’ . voitages are aiin respect 10 ground Ve.) untess otherwise stated
Gain Setting Amplifier

l Chararteristics sym | Min | Typ: | Max iUnits| Test Conditions
1| Inputieakage current i 100 | nA | Ve Viy SVpp
2{Input resistance Rin 1a M
14 Input cifsetvoltage Vos 25 mV
4| Power supply rejection PSRAR | 60 dd | 1kHz
5 | Common mode rejection CMBAR i 60 c8 |-3ove vy s3.0V
6i0C opanloap valtage gan AvoL | 1 63 | o8 -
7| Qpen lacp untty gain i {

handwidth ., feo | 1.5 ! *MHz
8 | Qutput voitage swing | vo | | 45 | Voo | RLZ 100K 1o Vs
9 | Maximum capacitive load (GS) | C_ | | oo | of
10 | Maximum resistive load (GS) Ry, | 50 | KN
11| Common moge range Ve i 3.0 | Vie | Mo Load

NapESV, Ve 2 0V T3525°C
'Typical figures are at 25°C and are far design aud ordy not Juaranteed and notubject 13 creduction testing.
¥P g q Y 7 9

MTB8708B AC Electrical Characteristics - voitages are with rassect 1o graund (Vo unless othermse statad

Characteristics | Sym | Min Typ | Max I Units ] Notes
5 | Valid inputsignal levels -23 | dBm 123569
; é {each tona af camposite 27.5 b mvaus [1.23.56.9
o | signal) ~1 dBm  [1,2,3,5,6,9
0 ' 863 | mVams |1.2.3,559
Z c Pasitive twist acceat 10 d8 2,369
3| o | Megative twist accant 10 | d8 123869
T g Freq. deviation aczept =1.5% * 2Hz| 1 Nom. 2,359
5 | ;- Freq. deviatian reject | £35% | Nom. 2,359
5] . [Third tone tolerance | 16 | o8 |234593
| 7] ‘5' Maise tolarance -12 | oB 2,34,579,10
8 Dial tane toleranca -22 i cf 2,314,589, 11

TWag =GV, M= 0, T, 225 Cang fo = 1.579%45 MMz usirg test arcuit shawn in Figure 2
NOTES .
d3m = decibels abcve ar below a referenca power of 1 m#/ intg 3 600 ohm 'oad.
Diqit sequencs canusts of ail DTAF tonas

Tone duratign = 40 ms. Tane pause = 10 ms.

Signal conditian consists of naminal DTRAF frequancies

Both tacesin comaosite signal have an equal ampnituda.

Tone pairiceviated by =1 5% £ 2Hz.

gandwidth hmited {IKHZ | Gaussian naise.

The precse giai tone frequencias are (190 Mz and 240 Hz) = 2",

Far an 2rror rate of better than 1 1n 10,000

10. Referenced to lowest level frequency comanrent in DTMF uigral.

11. Referanced to the minimum vald accept leval

12_Forguard ume Zalculanon purposas.

W G et
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AC Elactrical Characteristics . -VQitages are with raspect 1a ground (Vg uniess athenwise statad

| Characteristics

Min | Typt | Max | Units |

Sym Canditians
1 i Tone presentdatect time i toe 5 | 11 14 ms | Mote 12
2 Tone absant datect time oA 05 | a 8.5 ms | Notz 12
L— T
31 1 {Toneduration accapt tege | 40 ms | User adjustabla
et M
4| ! {Tonedurationreject wmee | 20 | ms | User adjustakle
5| G |interdigit pause accent to | 40 ms | User adjustable
6 Interdigit pause reject too 20 l { ms |Useradjusiable
7 Propagation delay {5t to Q) tag i i ” \ us | TOE=Vpp
8| 5 | Preraganon delay (St to S1D) tpsin 1 12 #s | TOE=Vpo
Y - : -
9 ; Qutputdata setup (G o :tD) taso 1 33 #¥ 'TOE‘VOD
101 ¢ |propagatian delay (TOE 0 Q ENABLE) | tare 50 ns R =10k%
s €, =50pF
' Propagation delay {TOE to Q DISABLE) | 70 60 ns | R =10k42
C =50 pF
1
12 Crystal fclock fraquency fe  $13.575913.57953.5831| MHz !
13 f Clock input nisa ume YLHCL | | 110 ns | Ext. clock
14| o [Clock input fail time taien | | | 10 s | Ext. clock
ISE E Clock input duty cycle OCr | 40 ! 5O &80 4 LExt, clock
16| | Capacitive load (0SC2) Co | [ 30 of

"Vop = SOV Mg =0V, T =15°Cang f, = 3.579535 MHz, using test circuit snown in frgure 2.
¥ Typicad figures are at 25'C and are for design did anly: natguarantesd and rot sunject (9 pragdueticn testing

el -
I
¢, ¥
oTME C—ib -
Input f MT88708/MTE8703-1 P
N - Lt Vag -—* !
: 1 iN- seer L— =
L 16s ESt e AAAS T
i T Vau Qo jo———2
il BT qa [-— Z
il g3 f—er——D
J 08¢t q
ma.Dm_; osc2 q1 P2
: Vg TOE :

NOTES

Ry, 3,5 100kQ 15

R, =300k 1%
C..(,=10QnF5 %

A1 = 3579545 MHz Q. 1%

Figure 2 - Single-Ended Input Canfiguration
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Pin Description

Pin # Hame l Description

1 IN+ | Non-laverting Og-Amp {Input}.

2 IN- Inverting Og-Arnp (Ingut).

3 GS Gain Select. Gives access 1o output of iront eng differenual amplifier for connectian
of feedback resistor.

4 VRet Aeferanca Voitage (Output), Nomunally Vogi2 5 used to bias inputs at mud-rail (see
Fig.2).

S I internal Cannection. Must ba tied Lo Vss.

[ [« lnternai Connection. Must De tied to Vss.

7 0sC1 | Clock {lnput).

3 05C2 | Clock (Qutput). A 3.579545 MHz crystal connacied Batween pins Q%C1 and 05C2
campletes the internal asallator cireunt,

9 Ves Negative Power Supgiy {Input).

10 TOE | Three State Qutput Enable (Input). Legic n:gh 2natizs the outputs Q1-Q4. Thes pin s
puiled up internaily.

11-14 Q1-Q4 | Three State Data {Qutput). When anatled by TCE, provide the cade corrgsponding to
tne last valid tone-pair recenied (see Tapla 1), When TOE islogiclew, the data autputs
are high impadance.

15 St0 Delayed Steering {Qutput).Prasents a logic nign wnean a recaived 100g-par Nas bDeen
registerad and the output latch updated; returns ia logic low when the voltage an
SL/GT falls oelow Vg

16 ESt Early Steering {(Qutput). Presents a iogic high onca the digital algorithm has detectad
a valid tone gair {signal condition). Any mamanrtary loss of signal condition will cause
ESttoreturnto a logic law.

17 StYGT | Steering Input/Guard time [Output) 8idirectional. A voltage greater than Vrg
detactad at 5t causes the device to register the detzcted tone pair ang update the
output latch, A voltage less than Vg irees the device to accept a new tone pair. The
GT output acts te reset the external st2ering time-constant; its state is a function of
ESt and the voltage an St

18 Voo Positive power supply (Input).
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EVENTS A 8 | ¢ | ¢ | £ | &

Vin

ESt

SUGT

1.

1{s]

TOE

T g 4 g T 4 R -3 190 -

| 1 TOME ¢n #n-1 n+|

the ~Pm - St

! . v,
A A f: ]__/ i ™
' e 28D
» | | HIGH IMMPEDANCE

DECOOED FGNE 4 {a-!) ;xf 4 n )—_CEZ

Trta —F; i .
i ‘ ‘ 1
1

1t
, g ToTE
e o -

EXPLANATION QF EYENTS

A
)
Q
o]}
E)

Fl
al

TONE BURSTS DETECTED, TONE DURATION INVALID. QUTPUTS NOTUPDATED.

TONE #nDETECTED, FONE DURATION VALID, TCNE DECCDED AMD LATCHED IN QUTAUTS,

END OF TONE #n DETECTED, TONE ABSENT DURATION VALID, QUTPUTS REMAIN LATCHED UNTIL HEXT VALIDTCNH
QUTPUTS SWITCHED TO HIGH IMPEDANCE STATE,

TONE #n+ 1 DETECTED, TONE DURATION VALID, TOME DECOCED AND LATCHED 1N OUTPUTS {CURRENTLY HIGH
IMPEDANCE),

ACCEFTABLE DROPOUT OF TONE #n+ [, TONE ABSENT DURATION INVALID, QUTRUTS AEMAIN LATCHED.

END OF TONE #n+1 CETECTED, TONE ABSENT DURATIQN VALID, OUTPUTS AEMAIN LATCHED UNTIL MEXT VALID TONE.

EXPLANATION OF SYMBOLS

U‘ﬂ
ESt
St/GT
Qv-Qy
5tD

TCE

SEC

tage
ta

OTMF COMPOSITE IMPUT SIGHAL .

EARLY STEERING QUTPUT. INDICATES DETECTION OF VALID TONE FREQUEMCIES.

STEERING INPUT.GUARD TIME QUTRUT. DRIVES EXTERNAL RC TIMING CIRCUIT.

4-81T DECODED TOME OUTPUT,

DELAYED STEERING QUTPUT. INDICATES THAT VALID FREQUENCIES HAVE 3EEN PRESENT/ ARSENT FOR THE REQUIRED
GUAAD TIME THUS CONSTITUTING AVALID SIGNAL.

TONE QUTPUT ENABLE (INPUT). A LOW LEVEL SHIFTS Q-G TQ ITS HIGH I*MAPEDANCE STATE,

MAXIMUM DTMF SIGNAL DURATION NOT DETECTED AS VALID.
MINIMUM DTMF SIGNAL DURATION SEQUIAED FOR VALIO RECOGNITION.
MINIMUM TIME BET'WEEN VALID DTMF SIGNALS,

MAXIMUM ALLOWABLE DROPGUT DURING VALID DTMF SIGHAL.

TIME TO DETECT THE PRESENCE CF VALID DTMF SIGHALS.

TIME TO DETECT THE AGSENCE CF VALID DTMF SIGMALS.

GUARD TIME, TONE PRESENT.

GUARD TIME, TONE £BSENT.

Figure 3- Timing Diagram
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Functional Description

The MT33708:04T838708- 1 menolithic DTMF recever
offars smail size, low power consumption and Mgh
perfarmanca. Its architacture tonsists af a bancsphit
filtar section, which saparatzs the high and low
group tones, followed by a cigital counting section
which verifies the frequency ang duration of the
recaived tones before passing the corresponding
code to the output bus.

Filter Secticn

Separatian of the low group aro higk group tanas is
achieved by applying the DTMF sigadi to the irouts
of two sixth-grger switched cacacior Dandoass
filzars, the nandwidths of wrnich corrasaond to the
low and high group fraquences. Tha fiitar s2cuon
also (ncorporat2s notches at 150 and 440 Kz far
exceptional dial tone rzjectien (sae Figura &), Eacn
filtar output 15 followed By a single order switchad
capacitor filter section which smaaths the signals
priar to limiting. Limiting 15 perfarmed 3y high-gamn
comparatars which are provicad with hysteress 19
prevent detection of unwanted low-ievel signais.
The outputs of the comparaters provida fuil rad
logic swings al the frequenai2s af ke incoming
DTMF signals.

Decoder Sectian

Following the filter secuon i a decacer emalaying
digital counting technigues to determine the
frequaencies of the incoming tones and to verify that
they correspond to standard DTMF fraquencies. A
commpliex averaging algorithm protects against tane

simulauon by extraneous signals such as vaice while
providing toterance to small frequency deviations
and variations. This averaging algerninm has been
developed to ansure an optimum combination of
immunity to talk-off and toleranca to the prasence
of intarfering fraquencies {third tores) and noise.
Whan the detactor recagmizas tha prasence of two
valid tones (this is referred to as the “signal.
candition™ in some industzy spac:ficatians) the
“Early Steering” (ESt) output will go to an active
state. Any subsequent loss of signal condition will
cause ESt 1o assume an inactive stata {sas “Staenng
Circuit™). ’

Steering Circuit

Jefore registration of a decoced tone pawr, the
recarver chacks for a valid signal duration (refarred

to as character recagnition candition). Ths chack s

performed by an axtarnai RC tma constant driven By
ESt. A logic nigh an ESt causes v, (see Figura 5) to risa
as the capaaitor discharges.Prowidad signal condition
s maintainaa (ESt remains high) for the validation
periad {tgra)h ve reaches the threshold (Vi) of the
stzering loqic ta raqistar the tane pam, latching s
corresponding 4-bit code {(see Table 1} into the
Jutputlaten. At this point the GT qutgputis activated
and drives v to Vnp. GT cantinues @ drive high as
long as ESt remains high. Finally, after a short delay
1o allow tha output latch to sertle, the deiayed
steering output flag (StD) gaes high, signaliing that
a received tone pair has been registered, The
cantents of the outout lateh are made available on
the 4-bit cutput bus Dy raising the three state
control input (TOE} te a iegic high. The steering
circuit works in reversa to validate the interdigit

0 "
| l /_L \ ’ | ks STAEEITSENES
l I l\" l i | 1\4 X =350 Hz
" I | / | | ; i T =220 H:
N ]/ 7\ | i | OTMF TOKES
ATTEMUATION / i 1 1 | gt
(<8 -/ [\ | | &2 0ai He
. ) T VI ARt
wl L] TR 4 | PN
t [ \ AL N ‘
snl | ‘ ﬂ. |y / 1 \i 1
R L A
1Mz
T Xy A3 CoO E fF G W
FREQUENCT (H2}

Figura 4- Filtar Response
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recommended for most applications, leaving R to be
selected by the designer.

Fipw | Fewcn | NO. | TOE [ Ge b Oy | & by
597 l 1209} 1 | Hm Yol oot
697 | 1336 | 2 |l ool |0
go7 l1arr | 3 (H | o | o] v |
770 L120s ] 4 | H | o | v | O] O
770 Lt23s | s tm | o v o |
770 j1a77 | 6 | H Lol vl
gs2 | 1209 | 7 [ H |0 [ 1|1 |
952 | 1336 | 8 | w | 1 | oo o0
gs2 bazr | 9 [ m | v Lo o}
ga1 | 1336l ol v ol ]o
aar J1zeal * | w v Lol
gatr | 1477 | # jm |1 | v o]0
67 | 1833 | A [ w |t |1 1@ 1
770 | 1633 B | H | 1 P T T
as2 | w633 ¢l w | v vyt
941 (16330 | vl olajojo
- - ANY L z 1 Z z

L= LOGIC LOW, H= LQGICHIGH, Z=HIGH IMPEDANCE
Table 1. Functional Decode Table

pause Detween signals. Thus, as well as rejecting
signals too shart to be considered valid, the receiver
will tolerate signal intarruptions (dropout) tco short
-to he cansidered a valid pause. This facility, together
with the capability of sefecung the steering time
constants externally, ailfows the designer to tailor
performance to meet a wide variety of system
requiraments,

Guard Time Adjustment

In many situations not raguiring selectian of tene
duration and interdigital pause, the simple steering
circuit showan in Figure 5 is applicable, Component
values are chosen according to the formula:

trRec=top +lGTP
to=1tpaTIGTA

The valua of tpp is a device parameter {s2e Figure 3)
and tzgc is the munimum signal duration to be
recognized by the recaiver. A value far € af 0.1 uFis

Yao [
—-—
Vao i
SuGT f————1 v,
g5t ‘
R
st
be oy SIRCYIN (W g F Wag
1MTERTOA: ara = RQIN D50 TV
MT28708-1
tora =(RCHIN [V 3p ' (Ve Vool

Figurae 5- Basic Steering Circuit

Different steering arrangements may be used io
selact independently the guard times for tone
present {tgrp) and tone absent {tgra). This may be
necessary ta meet system specificatians which placa
bath accept and reject limits an both tone duratien
and interdigital pause. Guard ume acjustment also
ailows the designer to tailor system parameters such
as taik off and noisa immunity. Increasing tagc
improves talk-otf performance since it reduces the
probahility that tones simulated by speech will
maintain signal condition long enough to be
reqistered. Alternatively, a relatively short taec with
a long tpo would ba appropriate for extremely noisy
enviranments where fast acquisition time and
immunity to tone dropouts are reguired. Design
infarmation for quard time adjustment is showa in
Figure 6.

Differential tnput Configuration

The input arrangemant of the MT38708/MT88708-1
provides a differentiai-input operational amolifier
as well as a bias source(Vges) whichis used to bias the
inputs at mid-rail. Provision is made for connection
of a feadback resistor to the op-amp autput {Gs) for
adjustmentofgain.lna singta-ended canfiguration,
the input pins are connectad as shown in Fiqure 2
with the op-amg connected for unity gain and Vrgs
biasing the input at §Vgo. Figure 7 shows the
differential configuration, which permits the
adjustment of gain with the faedback resistor Ry,
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Ra=IR,R1 (R, =R,

Vo C 1

St GT ’ *

g5t
tora = IRVG e (W (Magd o))
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Figure 6- Guard Time Adjustment

Crystal Oscillator

The intarnal cdock <ircuit is completed with the
addition of an extarnal 1.579545 MHz crystal and s
narmally conneczed as shown in Figura 2 (Single
Ended Input Configuraticn). Howsver, it 15 possiole
to configure sevaral MT38708.MT887CB-1 davices
employing only a singla osaillator crystal, The
ascillator cutput of the first device in the chain s
touplad through a 30 pF capaator to the ascllatar
input (GSC1) of the next device. Subsaquent dewicas
are connected in a similar fashian. Refar to Figlre 8
for details. The pronlems associated with
unbaianced loading are not a concern with the
arrangement shown, ie; precision balancing
capacitars are not required.

o B A MTZ4708;
¢ 2, N MTE8708-1

o B PV -

o5 2,
Rs
qs
AN O—
T
R,
. Yag
DIFFEREMTIAL INPUT AMALIFIER
Cy =C, = 10nF
Re=R, 2R =100 All resisiersare £ % toterance.
Ry=40k.3, 2175k All caoacitars are =5 % Ipleranca.
],z AR
Areds

VOLTAGE GAIN (A, diff) = P&

1

INPLUT IMPEDANCE

2 V=1 AR
MOEF = R,'—(‘E)

Figure 7- Differential Input Configuration

Ta CsCI of next
MTIB708/ MT38708-1

__CH_,

4 X tzl st
csCt

Qsc2

O
0sc2 __.'_| I.__ asc1

C=130prF
«-tal = 1.57954% MHz

Figure 8- Qscillater Connection
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APPLICATICN

RECEIVER SYSTEM FOR JRITISH TELECOM SPECPOR
113

The circuit shown in Fig. 10 illusirates the use of
MTB8708-1 devite in a typical receiver system. BT
Spec defines the input signais lass than -34 dBm as
the ngn-gperate level. This ¢ondition can be
attaired Dy choasing a suitable values of Ry and R,
ta provide 3 d8 attenuation, such that -33 dBminput
sigral wiil correspond to -37 d8m at the gainsatting
pin GS of MT8870B-1. As shawn in the diagram, the
comganent values of Ry and C; are the guard ume
requirements when the total compaonent toferance
is63%. Farbetter performance, 1itisrecammended to
usa the non-symmetric guard time circuit in Fig, 9.

tera = R0 In fVop f (Vop- Vil

tara #{R G IN{Vpg / Vg

Re =iR,Ry} F(Ry + R,

Voo O
. G
5167 % Nates:
R, = 363X0 = 1%,
Ry Ay
ESt Ry = 2.2 ML 5 1%

¢, =100nF =5%

Fiqure 9- Nan-Symmetric Guard Time Circuit

V2o o
3 I
pTMF C— —_
. —C
Input A, MTB38708-1 !
—d N+ Lt Vag j—l
e A o v £
i — &5 esT B !
CRr ) vy st b——O
{1 IC G4 :—-—-‘—-“'-O
—— A« g1 B3
asc 1 Q2 0 NOTES:
Xy nr——-q: Qsc 2 al ]______O Ry = 1Q2K0 * 1%
O v roe [3— Ry=TIEKI =17
R, =190k 1%

€ €, =100nF =5%
Xy =1.579545 MHZ =0.1%

Figure 10 - Single-Ended Input Configuration for BT ar CEPT Spec
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XR-567

Monolithic Tone Decoder

GENERAL DESCRIPTION

The XR-387 is a menolithic mnase-locked loop sysiem
cesigned ‘cr general curoose tone anc frequency de-
zading. The circuit cperales cver a wide [requency
tand ol 0.01 Hz o 3CQ kHZ ang contains a legic cam-
zatible cutput which can sink up to 100 mitiames ¢f
load current. The barcwicin, center frecuency, anda aut-
oul ceiay are incesendantly determined 2y Ihe seiec-
g0 ol fgur sxtarnal compenents,

The circuit consisis of 2 phase detector, low-pass fiter,
and current-contreded oscillaicr which comprise the
casic phase-iocked icop; plus an additonal low-pass
finar ana guacraiure detecior that enables the sysiem
‘0 distnguish berween the presence or apsenca of an
nput signal at the cerier requency.

FEATURES

Janawigih adjustacie from 0 to 14%.

+2gic comganbie cutput with 100 mA current sinking
capability

High stanla center irequercy.

Center {recuercy adjustable from 0.01 Hz 1o 3C0 xHz

rherant immunity 10 false sigrals

High rejection of out-of-band signals and noisa

Frequercy range adjusiatis over 20;1 range by exias-
nal resistor.

APPLICATIDNS

Touch-one® Cecocing
Sequential Tona Oeccding
Cemmunications Paging
Uitrasonic Remate-Cantral .
Tzlemetry Decoding

ABSOLUTE MAXIMUM RATINGS

Fower Sucoly 10 valts
fower Dissipaticn (package limitalien)
Ceramic Package Jasmw
Prastic Package 300 mwW
Derats Above +25°C 2.5 mW/C
Tamperaturs
Cparaling
XR-357TM —-33°Cta +125°C
XA-Z8TCNISG7CP 0*C o =7C°C
Slerage ~-G65'C g +130°C

&-56
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ORCEAING INFORMATION

Pant Humber Package Qparating Tlmﬂlmuu‘
XR-587TM Caramic -535'C o +125+C°
XR-38TCN Caramic 0*C o + 1 C
XR-287CP Plastic 0*Clo -70°C

SYSTEM DESCRIPTION

The XR-367 monclithic on2 decoder cansists ! 3
pnasa ceteclor, law pass filter, and current conirsiee
escillater which ccmprisa the basic phase-locked 1ace.
pius an additional low pass filter and quadrature cetec
tor enatbling cetection on in-cand signals. The device
has a normally hign cpen ccilector output capacle ¢
sinking 1C0 MA.

Thainput sigral is agplied ta Pin 3 (20 k2 nominal st
rasistance). Free running frequency is controtled oy an
RC netwark at Pins § and € and can typicaily reacn 320
kHz. A capaciter on Pin 1 seérves as the output fiiter 2ra
eliminales out-cf-band triggering. PLL fillering is a¢
comotisned with a capacitor on Pin 2; bancwicth ard
skew are also dependant upon Ihe circuitry here. 8and-
width ig adjustable from 0% 10 14% of the center (&
quency. 7in 4 is +Voc (4.75 ta SV nominal, 10V maxr-
mumy; Pin 7 is ground; and Pin 8 is gpen collector cul-
put, puiling low when an inbang signai triggers e
device,

In apglications requiring two or mare S&7-type devices.
consider the XR-2557 dual lane decoder. Where centef
frequency accuracy and drift are critical, compate L8
XR-3687A. investicata employing the XR-LSG7 in icw
power circuils,



‘R-567

- eeTAICAL CHARACTERISTICS

- mat Condltlans: Yo = =3V Ty = 25°C unlasg Stherase szac:lied,

Test circuit af Figure 2.

S

Ff’— l LTS
- PARAMETERS [ MIN | TYR | wMax UNITS CONDITIONS
C goERAL
€5 Supecly Vellage Range 475 3.0 Vdc
Fr—=gupoly Currsnt
" Quigscent XR-557M g ] mA | Ry = 2Cka
ja XR-387C 7 10 mA Ry = 200
T Activated XA-Z87M 11 13 mA  {Ry = 200
[_'_ XR-587C 12 15 mA  |R = 20x0
L. Cutput Veitage 15 v
© Megative Veilage at inget ~10 V
Pesitiva Vellzge at Irput Voo + 0.5 v
CONTER FREQUENCY
Highest Cantar Fraguency 'CO | 3C0 kHz
Canter Frequancy Siacuity
Tamgarature T4 = 25°C 33 com/*C | See Figure 9
0 < ¥y <70°C =30 Fomi°C | Sae Figure 9
=53 <73 < +125°C =140 pomi®C | Sas Figure 3
.. Sucoly Voitaga
T XA-S6TM 2.5 1.0 N | fq = 100 xHz
I XR-587C 0.7 20 YN Iy = 100 kHz
"DETECTION BANC'WIOTH
Largest Dateciicn Bangwidin
%R-367M 12 | 14 18 Yoof Iy | iy = 100 %Kz
XR-387C 10 14 18 % of g fa = 1CQ kK2
Largest Cetection Qarcwidth Skaw
XR-567M 1 2 % of iy
%XR-3587C 2 3 % af ty
Largest Detection Banawidth Variatian
Tamperalura ‘ =01 WIfC Vi = 300 mV rms
" Supgly Voltage =2 YV [ Viy = 300 mY rms
Put
_Input Resistance 20 k{}
Smailest Detectar’a imput Valtage 20 25 mVrms |1 = 1COmA, fj = fa
Largast No-Qutput Input Voltage 10 15 mVIms |1 = 100mA, fj = 1y
Greatest Simultaneous Cutband ’
Slgnat 1o irbard Signal Rata ~8 ag
! Minmum Input Signai to Wideoard
' Noise Ratio -3 dB Ba = 140 ¥Hz
| outeyr
¢ Cutput Saturaticn Vaitaga 2.2 0.4 v hoo= 30mA, Vi = 25 mV rms
! 8.3 1.9 v o= 10 mA, Yin = 25 mV rms
i Culput Leakage Current 0. 25 A
Fastest ON-CFF Cycling Rata fy20
Cutcut Risa Time 130 ns R = zan
Qutout Fall Tima a0 ns | AL = 3CA




DEFINITION OF XR-357 PARAMETEAS
CEMTER FAEQUENCY Iy

la s the free-unning frequency of tha current-
cantrolled oscillalor with no input signal. It is detar
mined Dy resistor Ry between 2ins 5 ana 6, ard capaci-
tor Cy from pin 6 ta ground i can be dpproximateq by

fy ™

A€
where Ry is in ahms and Cris in faracs.
DETECTIDN BANOWIDTH {8) 4

The detection tandwicth is tha frequency ranga can-
terad aoout 1y, within which an I"EGl sigmal Targer than
the thresnoic voitage {fypicaliy 20 mV rms) wili cause a
logic rero stata at the outout. Tha cetectlon tardwidth
carresponds ta ihe capture range of tha PLL and is de-
teimined by the low-cass bancwicih fiter The zand-
wicth of Lhe filter, as a cercent of t& can be cetermined
by the appreximation

Y
BW = 1070 [
N s

wnera Vj is the inout signal in volts, ms, and Caisthe
capacitance at pin 2 in pF.

LARGEST JETEETION BANDWIDTH

The largest detection bandwidih is the largest frequen-
Cy range within which an Input signal abave 1ne thresh-
old vaitage will cause a Icgical zero state at the cutput,
The maximum detectian Dancwidin cefrespands to the
lock rarige of the PLL

DETECTION BAND SKEW

The darectian band skew is a measure of how accu-
rately the largest cetection Dand is centered about the
center frequency, {y. It is detined as (fmax + 'muq = 2

To¥lg, where tay and Imin are the frequencies corre-.

soonding 1o the edges of the deltection band. It neces-

sary, the detecticn band skaw can be raguced 1o zoro

by an ootional centering adjustmeat, {See Cptlanal
Centrols). i

DESCRIPTION OF GIRCUIT CONTROLS
DUTPUT FILTER — €3 (Pin 1)

Capacitor C3 connected from pin 1 1o ground forms a
simpla low-pass post detectian Hitér ta eliminale spuri-
ouUs autputs due 1 cut-of-band signals. The time con-
stant ol the fifter can be expressed as T3 = RzCj,
where Rq (4.7 X0} is tha imtemal Impadance at pin 1,

The pracise value of C3 is not critical for most applica-
tons. To eliminats the possibllity of fatse triggering by
sourious signals, it i5 recammended that Cabe = 2Co,
wnere Co is the leap filter capacitance at pin 2.

6-98

XR-567

U the value of Ca becomes tgo large, tha turn-gn
tuern-off tima of the oulout stage will be detayed yn

[
voilage change across C3 reaches the threshgig ‘-‘cr;.
age. In cenain appiications, the delay may be Cesitahy

43 a2 means of suppressing spurious QUIpLIS. Cen,
versely, it the valua of C4 is to0 small, the Ceat ra
the outowt of the quadraturs catector (3ea Funey
Block Diagram) May cause a lalse logic Javel cn
at the cutput. {Pin 8} '

LR
Qnaj

an!“.

Tre average voltage (during lock) at pin 1 is a funcligy
of the indand input amplituds in accorcance with the
given Iransler characteristic.

ven
-9y

‘Al lar Ly - 100 knp
K 10Qumy -5v

Figurs 2. XR-S67 Tast Clrcuit

Ve
0
4
2
NPT O—g f—C—] 1
LOW FASS XA 567 a

m.rsn-l:—'—o—- 7

& Asy

Figure 3. XR-38T Cannection Dltgnm-
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LOGP FILTER — € (Fin 2)

Capaciter C3 connected lrom pin 2 1o graund serves as
a single pale, low-pass filter lor the PLL partion of 1he
XR-557. The filter tirne constant is givenby Tz = ACa,
where Ao (10 kD) is the impedance at pin 2.

The selecticn of Cy is determined by the deteetion
bancwidth requirements, as shown in Figure 4. For ag-
diticnai inlormalion see section cn “Defintion of
XR-367 Parameters™,

The voltage at pin 2, the chase detecior outact, is a lin-
ear function of frecuency over the range ol 0.95t0 1.05

fa, wilth a slope of approxirmately 20 myi % frequency
deviation,

INPUT {Pin 3

The inout signal is applied to pin 3 through a coupling
cacacitar, This tarminal is internaily biased at a de ‘evel
2 volts abeve ground, and has an input impedance leyel
of approximately 20 k0.

TIMING RESISTOR Ry AND CAPACITOR €y (Pns 5 and B)

The center lrequency of the decader is set by resistor
Ay tetween pins 5 and §, and capacitor Cyilrampin g
10 ground, as shown in Figure 3.

Pin 5 is 1he oscillator squarewayve ouiput which has a
magnituce of approximalely Yo ~ 1.4Y and an aver-
age dc level of Vory2, A 1 kD load may be driven frem
this paint, The valtage at pin 6 is an exgonantial triangle
waveform with a peak-topeak amplitude cf 1 vait and
an average de lavel of Vo2, Only high impedance
leacs shouid ba connected 10 pin § 10 avoid disturbing
the temperature stavility cr duty cycle of 1he osciilaler.

LOGIC QUTPUT (Pin )

Terminal 8 provides a binary logic output when an inout
signal is present within the pass-band of 1he decaoder.
The logic outout is an uncommitted, “base-coilector”
power Iransisiar capable of swilching high currem
lcads. Tha current level at the output is determined by
an external load resisior, A, connected fram pin 8 la
the positive suppiy.

When an in-band signal is present, the output transistor
at pin 8 saturates with a callecior voitage less than !
voit (fypically 4.6V) at full rated current of 300 mA. If
large output voltage swings are needed, Al can be con-
necied 1o a supply vellage, V +, higher whan the Voo
supply. For sale operation, ¥+ < 20 vails.

GPERATING INSTRUCTIONS

SELECTION OF EXTEANAL COMPONENTS

A typical connection diagram for lhe XA-347 is shown
in Figure 3. For most applications, the failowing proce-

dure will be sufficient for determinaticn of the axiarnai
compenents A4, Cq, Cp, and Ca,

6-1CQ

INPUT

Reman:e 10 100 mY rmy tone bun,
Ay =100 ohmre

cuTrUT

Response to same input 1one turtt with wideband noize.

Ja-aca AL = 1C0 chms

Noise Bandwidth = 140 Hx
Figura 11. Typical Responsa

1. Ay and Cq shauid be selecre?“fcr e desirag centr
irequency by the exaression lg = 1/R1Cy. For oct
mum lemgerature siability, Ry should ce select=
sucnihat 2k 5 Ry s 20kD, ana the B.J4 procas:
should have sulficrent stability over ihe projecie:
crerating temperaiure rangs.

2. Low-pass capacitor, Ca, can be celermired fram i+
Bandwidth versus !nput Signat Amglituze grazr =
Figure 7. Cne appreacn is 1o selaat an area of 202
anon from the grach, ana than adjust tha rout v
and value cf Cp accordingly. Cr, if the .nout amch
fude variaticn is known, the required {.Ca proc.<!
can be found 1a give the desired oancw.din. C3°
stant bandwidth operation requires V; > 200 ™V
ms. Then, as noted on the grapn, bandwctn will =2
contrciled sclely by the 1,Cy product.

3. Capacitar Cg sets the -:nd ecga cf the iow-pass ™
er which atienuates-frequencies outsice cf the <&
lection band and thereby efiminates spunous
puts. It C3 1s too small, frequencias acjacartta '.-"i
cetection band may switch the output stace Gt ar_-_
on at the beat freguenay, or the outoyt may ouise &
and on curing the turm-on lransient. A typical M~
mum value of C3is 2 Cy.
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conversely, if Cyis too large, ‘urn-gn a=a rurn-gi of
. e Cuipul stage will be celaveg unui Kielit=te]]
= actoss Ca passes ine 1hresnoid value.

JHCIPLE OF DPERATICN

~e XR-287 is a frecuency seieciive lore cacodar sys-

.= c2sed On the crase-iocked loop (PLL) princisie.

~¢ Sysi@m is comorised of a ghase-locxed lcop, a

T pupcialure A~M celecior. a voitage comzarzior, and sn
putsut loGIC Criver. The four sections ara internally inter-
connectia2d as shown in Figure 1.

I

amen an inpout tane is cresent within the -ase-hand cf
e circuit, the PLL synchronizes or “ocks ' on the n-
at signal. The cuadrature deteciar serves 25 a lock in-
¢ zator: when the PLL is tacked on an inout signal, ke
¢: voilage at the outpul of the Seatector is shifted, This
¢z fever sl is then converted 1o zn oulput ogic pulse
ty ine amziitier and logic driver. The i0gic dnver is a
~zare coilector” Lransistor stage czgzable o switching
0 mA lpaags.

e logic output at pin 8 is normatly in a "hign” siate,
-iula tone that is wilhin the caoture range of the de-
toc2r IS present at the input. When ihe gecsoer s
RCrEZ SN an input signal, the legic cutput a1 in 8 gees
133 “lew” slate,

“he carter frequency of tne delector is set oy the free-
rinning frequency of 1he current-controlled oscillator in
e PLL. This free-running {requency, 1y, is cetermined
-y the telection ot Ry ana Cy coanected 1o ping 5 and
£ a5 shown in Figure 3. The detection bancwidth is ce-
ned by e size of the PLL {ilter cazacitor, Cy; ara
"¢ culpul response speed is ceatroliea Ly the output
It capacior, C3. )

JP1INAL CONTROLS
PSOCRAMMING

Yaryng the value of resistor Ay andfor capacior Cy waill
tFange the center frequency. The value af A4 can be
‘Hingea eitrer mechanically of by solid siate switches.
l‘**-‘horaai Cy capacitors can be zaded by grounding
" FTINIoUgN saluraied npn (ransisiors.

*MI0 OF RESPONSE

e Tnimum

. lock-up time is inversely relateq 1o the

N 'equency. As the nalural loop “tequency is low-
o Ihe tura-on transient becomes greater. Thus max-
, 1 uDeraling speed is obtained when the value of ca-
o llor Cg is minimum. At the instant an input signal is
:';::'.U #s phase may drive lhe oscilialor away from the
‘" “Ng frequency rather Inap toward il Unaer this
_':'J‘llon. the lock-up transient is in & worst case situa-

. *Ndthe mivimum theoreticasl lock-up time will not
T s¢luevaple,

'
]
i) 9 EXpPressions yield

) the vaiues of Cp and
Gy | Crofarads, which allow the maximum operatng
e T+ 10t various center frequencies. The minimum

TE N agial informalion may be delectzd wilhout

8101

'csing information due 1o turn-on iransient or utput
cratter is aoout 10 cyciessbil, wnich cortesponas 1o zn
ialarmation iransier rate of {10 baud.

10 o _ 260 o

3= m—ur
fa g

in SitUEtoNS where minimum turm-off fime is of fess im-
ponance than fast turn-en, the octsnal sensitivity ad-
justment crcuil of Figure 14 can te used 1o bring the
auiescent Cq vaitage claser 1o (he {hreshold voltage.
Sensitivity 1o beal frequencies, noise, and axtrzneous
s.gnals, however, will be increaseq.

-

Q

a

XR-S5T
| =
Ty = q
JETATASE I NCREASE J-
SEXNSITIVITY SENSITIVNITY .
JECAREASE
SENSITIVITY
ag
g 2}
AR 557 ik |
INCAEASE
SENSITIVITY
SICTON
SIQDES FCR
TEMPETATYRE

COMPENSATION
1GPTIQMAL)

=

Figura 14, Optional Sensilivity Connections

CHATTER

When the value of Cq is small, Ihe lock transient and a¢
comgtnents at the lock detector culput may cause the
output stage to mave through its threshold more than
once, resuiting in quiput challer. .

-’

Althcugh some Ioads, such as lamos and relays will not
respona o chatter, logic may interpeet chatler as a se-
ries of output signals. Chalter can te eliminated by
feeging a porion of the gutput back 1a the input (pn 1)
or. by increasing the size of capacitor C3, Generally, the
fzeaback method is preferred since keeping Cq small
will enable faster coeration. Three aiternale schemes
lor chatter prevention ate shown in Figuré 15, Gener-
ally, it is only necessary 10 assure that the leeaback
time conslant does not ge1 50 large that it prevents op-
eration al the highes! anticipated soeed.

SKEW ADJUSTMENT

The circuits shown in Figure 16 can be used 1o change
lhe position of the detecton band {capture range) with-
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Figure 16. Cannactions to Asposition Detaction Band

in the largest detection band (af tock range). By maving
the detection band 1o either edge of the lock range, in-
put signal variatiens will expand the ceteglion band in
one direction anly. Since Ry alsa has a slight effact on
the duty cycle, this approacn may be useful ta ebiain a
precise duly cycle when the circuit is used as an oscil-
lator.

CUTPUT LATCHING

In arder o lalch the outcut of the XR-557 “an” afer a
signai is received, it is necessary 10 include a feecback
resistor around the output stage, between pin 8 and pin
1, as shown in Figure 17, Pin 1 is pylied up io unlatch
the output stage. ‘

BANDWIOTH REDUCTION

The Bandwicth of the XR-567 can be recuced by sithar
increasing capacitor Co or reducing the lcop gain. In-
creasing Cp may be an undesirable soiution since this
will also reduce the damgaing of the loop and thus sicw
the circuit response time.

XR-567

Figure 18 shows the precer method af reducing 1
loep gain for reduced bancwidth, This tBchrique iy ,:
prove damping and permit faster perfarmancy UNide.
narrow band operat:ion, The reduced imEedangs )

at pin 2 wiil require a farger valua of Ca far 2 qivan cut
ol frequency.
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ECAUTIONS

mre XB-287 will fock on signals near (2n + 1} 1q and
"}.7.' procuce an output for signais near {(4n - 1} fa forn
" ¢ 0,1,2- e1c. Signals at 5 15 ang 9 f, can cause an
ynwanted outout and should, therefore, be atteny-
* aled telore reaching the input ef the circuit.

PEHD

~

Operating the XR-867 in a reduced bandwidih moda
¢l operation at input levels less than 200 mv ms
(esuits in maximum immunity 10 avise and out-band
signals. Decreased looo damping, however, causes
e worsl-case lock-up time 10 increase, as shown
by the grach of Figure 12, ‘ :

EERE ST ok,
RSP S S i

Bancwicth variations due 1o changes in he in-band
s5nal amelitude can te eiiminatad by ccerating the
XR-367 in the high input leve! moce, zbave 200 my.
Tre DUt SiEGe is then limiting, howaver, sa that out-
pand sigrals of hign noise levels can cayse an ap-
c2rent banawidth reduction as the in-hang signal is
s.opressed. In addition, the limitag input stage will
create in-band components (rom subharmonic sig-
rais 5o ihal the circuit comparents from subhare
mZAC signais so that the circuit Decames sensilive
'3 signals a1 143, iyY5 ete.

Care should be exercised in lead rauting and lead
‘eryins shouid be kept as shomt as possicle. Power
tazc'y leacs should ba progerly bypassed close 1o
"t 1megrated circuit and grounding paths should be
carefully determined fo avoid ground Tocps and un-
“reiratlg voltage variations. In addition, circuils re-
2« hing heavy load currents should be praviced by a
telarate power suoply, or filler czoacitars increased
3 minmize supply vollage variations.

LNTICHAL APPLICATIONS
BAL TIME CONSTANT TONE OECODER

bt jame acclicalions it s important to have a icne da-
l_u'm with narrow tandwidih and ‘ast response time,
i ¢an be accempiished by the dual tima constant
'*e Cocoder circuit shown in Figure 18. The circuit has

-pass loco filter capaciters, C; and C’2. Withna
e tgnal present, the cutput at pin 8 is nigh, transis-
:' St ot ang C*sis switched out of the crcuit. Thus
* 200 tow-pass filler is comprised of Cs. which can
iW"t’:l 85 small as possible for minimum responsa

" , o :
"7 4% inbang signai is datected, the auiput at pin 8

"“:9 w. Oy will tumn on, and cagacitor C'> will ba
v, .. *3in paraliel with capaciler Cp. The low-gass filt-
. ‘Haztance will then be Co + C'7. Tha valua of C'a

Hb'kuuue farge in arder to achieve narrow bang-
- ehee Ihat during the time that no input signal is
. L-"'Cowed. the banawidth is determined by capaci-

L g
. ND FM DEMODULATOR WITH
MR pEyepy

tu .
aae g‘_"""ocu!ahon aopfications where the bandwidih
HARAD% of |ha carrner frequency, an XR-557
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Fiqure 19, Dual Time Cansiant Tone Dzcoder

can be used to catect the presence of the czarrier sig-
nal. The output of the XR-347 is usea 13 turn off the 7\
cernodu'alor when no cartier is present, tus aciing as
a squelch. In the circuit snown, an XR-215 FM demecu-
lator is used Secause of s wide dynamre ranga, righ
signalingise ratio and low distortion. The XR-Z57 il
celsct the presanca of a carser at ireciencies oz o
200 xHz.

StuOtulatya
oulsur

[ZY LT RIIE T
St

3

A=l

Flgure 20, Narrow Band FH Damcdulator with Carrier Datact
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In dual tore Commuricatisn sysiems, infermation s
transmitteq oy the Simuitaneous cresenca of twa sera-
rate iones at the input. in such apoiications rwo XR-537
units can be conneciad in parallel, ag shcwn in Figure
2Ytoform acual tere c2occer Tha resistcr and cacaci-
tor values of 2ach decocer are selected to pravide the
desired centar frequercies ang Darcwidh require-
ments,
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Figurs 21. Ouai Tons Deccder

PRECISION QSCILLATGR

Tre current-controilad oscillatar {CCO) section of the
XA-257 cravides jwa pasic Output wavelerms as snown
in Figure 22. The sauarewave is ottained from pin 5,
and the excenential ramp Irom pin 8. The relative phase
relatiansnips of the ‘~avelarms are also provided in {he
figure. In addition 19 being used as a general purpose
escillater or clock generator, the CCO can alse te used
for any af the loilowing speciai PUrpCse osaillalor appii-
cations:

1. High-Current Qscillater

The ascillater quiput cf the XR-557 can be amolified
using the outout ametiiar and high-current iog:c out-
put avaiiagle at pin 8. In this manner, the circuit can
switch 100 mA load currents without sacrificing os-
ciilater stability. A rfecommended circuit connegtion
for this apptication is snown in Figure 23. Tha oscil-
latar frequency can be moculaled over 8% in ire
Quency Sy apolying a cantrgl veitage 1o pin 2

2. Qscillnor with Quadratues Quiputy

Using the eircuit carnection of Figure 24 the XR-557
€an function as a precisicn oscillator with hwo sepa-
rale sguarawave oulputs {at pins<3 and 8, rescec.
tively) that are at Aearly quadratyre phase with =ach

6-104
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cther. Dua to the internal tiasing arrangemap; ‘ry

actual phase shift Gerween the twa outpyis I8 tyg
cally 8g°. -

Fgure 22, Osclilator Quiput Wavalorm Avafiatle Fram ¢c3
Sectlan.
Tap: Square Wava Output at Pin 3
Ampiftude = (V+ — 141, 8.,
Avg. Value = ¥+ ;2
Battom: Exponertial Trangla Wave at Fin §:
Ampittude = 1¥ pp., Avg. Yalue = ¥ -3
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Figure 23. Pracision Osciffater to Switch 100 mA Lzads

=l

3. Oscilfator with Fraguaney Boubled Dutpn

The CCD Irequency can te doubled by acaly.~3 !
portion of the squarewave outout at gin 3 bagk @
inout at min 3, as shown in Figure 25. In th:s manr e
the quadrature detector functons as a {rzquerc?
doutter and produces an output at 2 1y at pm 8.

FSK DECOOING

ot
XR-Z67 can be used as a fow speed FSK cem_odufi'
In this acstication the centar frequency i1s set 10 oF
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e inOUL [TeGUENCies, and the bandwidin is agjusted ‘g
czve (58 second frequency outsice the ceteciion bana.
wnen Whe NPl sighal is {recuency keved benween 1ha

_ groand signal ang the our-band signal, the logic staie of
=g cutout @t pin 8 is reverseq. Figure 28 snows tne
8K mput{lp = 2 14) ard the cemoaulaisa 2uiptt sig-
ras. withfg = I3 = 1 KHZ. The cireuit can narare data
rates <0 19 (/10 baud.
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Ficure 24, Ducillator with Quacrature Quiput
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Flgure 25. Dscilator wrth Doudle Fraquency Outpuy

Figurs 26. [nput 2nd Output Wavetorms foe FSK Decarlng
Top: Input FSK Sigaal {l3 = 3fy)
Scdom: Demoduiated Cutput

EQUIVALENT SCHEMATIC DIAGRAM
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