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ABSTRACT

Nowsday interetphone is a voice communication between two computers on internet, so this
project try to solve this deficiency by connecting voice data from internet into public scrvice telephone
network by making client-server program and implementing the server-to-telephone interface circuit.The
voice data tranfered between client and server is compressed by Adaptive Delta Modulation method in

order to increase data tranferring speed.
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doyanamszinadimunanhdyaaduymiuiesgnanssdudyaaas d mnnsAousesuea
dygnauduynliduiull sy eiidszna Biusuinla (Stair Case Approximate) axiifiganso

dnahdyanuduwn iy +d nie -d
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v v
dyanadunnbidadull sewuhaidszinailudutivla (Stair Case Approximate) 9ziifiganie

mnhdygudunn lifu +d wie -d
13 1 4
nanmisdsnanannsoudaslugiauns 1aded

i b, = sgn[m(n.Ts)— m,(n.Ts - Ts)] @1
m,(n.Ts)= m(n.Ts — Ts)+d.b,

m(t) fis TyaIudum
3 3 o/
P om0 fle dutiulamsilszinm
l& § ~ 1
b, fewseIMIEN A INMISouidisum

v v
d fio yurnvestuiulan 1y

m(t)

Staircase
approximation
m,(t)

o~

ik

v

30N 2.14 uaadygranldnnmaduegadu
1 , o L é
Tumsdsdoyasyda b, imudeya 1 #1061 (Sample) &1 b, swgAUNUALTEYAYIIA |

14 \d @ o Qy
Tagdasmsdedoyaszoiiudasimsusuilas (Sampling Rate)

.
= 1 o T

31N 2.15 uamsdoyaidunu 1 fedw

1in
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252 AnuRanmaiifialuIzuy
) ¥ t 4 3
amufianma vie mamamdou Minaduluszuumadiegasy Fund1 AnuEANAIAAIBY
a a a U a /o
a#1 (Quantizing Error) szifiaeinanufianain 2 8613 Ae alayTenes TnaaRanaisu (Slope Overload

Distortion) ({2 (tAFUYM3eud (Granular Noise) Aaueratlugil

unsuyaisuoed

dlavloposhaaio

911 2.16 uarasn1siiia mwfanmanIeu lad
a S o X ' a 0 o
aTatlTerod Inaadanedu Ra¥unnvinavesy (Step) d Srudnifunhfiesilddyain

4 v
Futiu'la m, () nRousmamdygraduym m) ldiu

v
9 o v W

unyawiosd szifmiievinavesdiy d Tngidulyl yinla wanavutiulamsissnadisnn
My IMBUYNn
o Qs @ @ e’;’ od Y
fmFundnnsveuaad eI  LUUTITUANIY aunsonaasluvaen laezunsuas
£ [y o d aa '3 . . o o 1 -
Tugtl #alsznoudleAauan( summer ),815A05IRB3( hard limiter JHATAUNUAIW accumulator JH3D
=y o @ @ ] 3 Qs a
Builtnsaey (integrator) 10 TasdAl1u7n 9xAfSoUMoUAIULARANIEMINAYYIUBUYN m
LY I's : o o 1 1 3 dy ] [y d a
(n.Ts) uazdgyanal 91N m(n.Ts - Ts) VINAAAVA annuuanaeiisziudn 1l luased
a ¢ & 9 U4 o = .3 tar 1 [ d d aa 4
fimes e lvieniynesniidly +1 30 -1 YUBYHUAIAIIMUANANLAABMYNIINITANNIADS

Y ./ ' & o Y A Y @ ' o
ilxgﬂﬂﬂlﬂ’lﬂ d Llﬁx%zgﬂﬁﬂwﬂﬂq accumulator GINVI']“u']“ﬁi'nﬁﬂ'}ig'Imﬂ‘njiglanQﬁNﬂ'lﬁ

n-1
m(n.Ts - Ts) = Z db,- 2.2)

i=1
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output

A 4

m(nT) Hard limiter Accumulator fiter

" my(nTs-Ts)

Accumulator  fe——

Transmitter Receiver

v

' 3

e o o i o o e

911 2.17 uarasuden laozunsuvesssuunad ey
o4 3 b d ]

falunndvazvesnsusniRy Aufuaziudygrasdssnadsnnaaiyl (@) i
3 o Ay T @ 1 J o a ()
Meves b Mdgyanauelds mnTs) wenhdygaanlszne maTs) M +d Herguitldfy
doanamtszina SdyanadIod mm.Ts) fanfesninnlszana m (o Ts- Ts) M -d szgnsandndy

» 9

Fufum  TassiiRudumezimsadadyana lninudyanadunlesld 1 milluudozaives

» v .
asusulamuiiadn ldesdszneuiududyana@ineamon lufidmsy  lumedwsudead
S o o o o Ao 1 o d 1A a o VoA e Y '
suiula m senn  TantniadwanuazauitldsuiudahumssdinehausuReatumaiuds

v ] ()

dau moeuladalesdiitieglu m (1) swgniinsenly 18 Tasruasesnseannuddiiiu (low pass filter)
A — L\ - = s
Faluuudinbandwidth) hfunuudiavesdyaauuduuus
2.5.3 ala/Tenes1maana( Stope Overloading )

Yymingluszuy DM Aemsifealadlonss Ivan edygiaduym m@) whsuulas
@ ¥ 1 o a Y o 1 o A9
dyraslszng m@  ssamlawdygnausuyn lirasansumidyaudsdisdannnienes

Ve & o o t o :.’ o a = A a J o
anfyans m@d@mdlnudyas me il fwdadunufanaaiideniilenss Tnan
E 4 b 4 T

(overload) TifintiutiioaninanuFuvesdya s me) 1suSondialadlornes Inan (slopeoverload)

é v L) o o =1 a

ioviermiteu ludmSuiloatualalTones Tvaaluseuy DM s 1as@ndumm
m(t) = Acos(2Tf t)

¥
AuniuanusugegavedygIufe

[dm(t)/dt] = A2Tf, (23)

1 ~ 1 v ‘: o a A A C=d o
msnfdsunlaanaigaluseserinusfwesdygiuduynie A2TE Ts  tkenanides

[} t 4 v
mstfaaTalTones Inaa nisisuntlasveausasdsaiosni d fiude

A2TE Ts<d 24)

] ‘& a 1 4
N30UUA (amplitude) Narea a1l Tories Inaa wifiatufio
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A=(dE)/QTIE,) 2.5)

4 o 2 3 :

F  t=1TAsanmamaniiwesszuuaadwegiaduldlinmsaseaeuTasnsnaaeanya

1 = o o 3 o Y ta '

DM widgyaudsslasdswnnmsifaaladleones Tnamiu  vinavesdyanussdodhifiunt

4 o/ i ‘é a a =

nmnniqavesdaenaluaumsh (24) Faldiy £, 800Hz TymveamsiiaalayTones Tnaaly
9 M 9 9 o - o A o @ @

sruuaadwegniu aunsaudlyldlaonsldnes nsesdagnu wieladygrauiedinagnsiqega

4 - g A4 A o £ s q VY ¥ oo ¥

yoamsuldsunaimsfivviavesmdduioindasinisusuasssildasalsuuuaianniu

mmefangalumsnanassaTalenesnon  TasmsasaeaeuiteulvnmaifaaladTered

o 3 4 ¢ a 2 { '
Tnaauasyiildaidivinauiy  ieasnaenldiufaalalenss InaasuthuwunGenth “peudil

fiinaduegmtu (ADM)”

2.5.4 dyanasunnilussuuaasmuegoiy
s Ay Y o = ' ¥y a A
ini ldmadualasaes (decoder) zlinnuUANANIAAIUBUNN 1iBInINHAYDIAIDU

) o o aa ‘3 o 1 @ e’/l
Tagalood n(t) uazdaanusuniuifiavu luyneiinig e no () Al
m, ()= my(t) +ny(t) + n, (1) (2.6)
4 o o =1 oed Ao 8 Vv
%9 m, (t) (JUe MY NUDIANBYPAADINHIUNITNTBIANUAAWTUUAD
< o o a 1t ow
m, (1) Hudygaue1ym auEnIny m()
& @ P o A s v
n, (t) 4ae n, (1) A YN TUAIURBINYNLDHTUNTINTBIANULLAT

bl
gaunmussdyananiomualuszuy DM gnialumenvesdasidudyguaedygyiusuniu

]
(signal-to-noise ratio (S/N)) dsansanildain

(S/N), = (z«:[{m0 ®) 2D /(E[{nq 0) 2] + E[{no ) 2D @7

] ] 3
wammashlidyanausuniuegaunsafian 1adee Tut

o o

2.5.5 mowladaleadluszuy inadaeguaiiv
15119 m() = m,(6) +e () B | e (O] = | m(®) - m,(®)| <d TusaizinaalayTones Inaa asulads

o o, o S a o ) o v &
foud n, (0 EhiwavesHlaimesun e (1) dusrmnsdgiivesu dmsy e o duiy

E[{eq (:)}2] - | (—2% e’de o)
~d/3
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VINMINAABINDI normalize power YOITYY Y ¢ (1) NIzvwBsATIaNe lUTIAND 0 He £,

d o Qy 1Y u‘: . '
hisasnmsuauiias A power spectral density G () ¥84 e (t) gnimuaTag
3

(& /6f. S<f

(2.9)

N (

' o oSy o1 'Y a a
MITITN n, t) !ﬂuWﬁﬁﬂUﬂuﬂQﬂﬂﬂ!Uﬁ!lﬂuﬂﬂa!ﬁﬂﬁﬂ9 eq(t) Wﬁqq'lulﬂﬁﬂjuﬂ'ngﬂﬂﬂ‘llﬂ\i

Aygan, (1) gadmualag
i

£, 0f |=[ 6.
=(d"13).(/, 1 f,) (2..10)
|

4 ° o 1 N 1o - d . .. .
Tumsiezdrusandiusenitmdya gaenteu ladeiesd( signal to quantizing noise

e v
k

power ratio) 13MBIRIMIUMIAIAIBITYYI( signal power E[m ] NiNeanudrelumsd o 1519y
k4 ]

o i 1 i o o é o Q/ 4 o L o 3
fansdifueNqad iy DM Fafidsnuvesdyanammuainiuiuiivevuuveauauuug asius 119

m(t) = Acos2f_t 2.11)
datu
. m,(t) = Acos2f_t (2.12)
e

E[m ()] = A’/2 (2.13)

4 i = o
iaienanmansaalalllenes lnaas il

A=(d2T)F/L) (2.14)
Y o 1 1 t o 1 a Y o A
megld sandusyniadyangdealeuladaiesd Ao

{Elm, O1/{E ']} = GATE/LY (2.15)

1.6 szudriivlimadueguadu ( Adaptive delta modulation )

dnuaz Taona lilvesesudilfivhaadweqadu
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Difference Quantizer -
amplifier and sampler
v
¥
t L Variable gain
Integrator <t
amplifier
3 . §

Square law
device

|||

d 2 o o
517 2.19 vienlaozunsunnilaves szumliiaadwegaty
oA A o a A A o
esmugunuilszneudis R, C uazgunsalouq diedagadunnadiinionfounlasdg
¥ .
wmynvosginefiiuiadinauazaaduiusssanar  WadimarfilleBuiinsalaer, C

o 4 o w :1‘ o o o 3 °
udrs IAomiynoonuumaniiio v. inuneuInsaszd Aniuaiilves Audua(accumulator) 9xd1day

unsuyensuosd
alavlonoshando

LY
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unsuyaisdosd
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RoauATUA I3 W (encoder) i Wile niynTidauaiziRoafudmudadhs i
nmsdsvauuvezudtivinadwegasu aunsaildvandt wu lauSamaduegmeu(Eybrid
Companding Delta Modulation)
2.7 lsuSamadweguadiu(Hybrid Companding Delta Modulation)
anuaiz Taona lives lauSamadwegrasuECiaad e gqrasu)
9 o A o ] 1 6"’ 9 & ﬂ Py ) £ da a on
suumsvaatasadmivdudisayad i wadwegadu dhidinaniihiidssfniam
¥ & g o o A od ¢ 1 -~ - 1 da 9 4 da
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. Ed
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Tuasulunmsiffoundasminzaan 1§ lunrsasummuaimamosdezyls uasuviavss

o o/ o 1 { o o 1
amllunisdaszduaeutediisns e ane 196 (syllabic rate) #28814fB CSVD



25

| ) } 4 k4 N
MIADUUNUAVAZUY viaveswu Tunisdassausslfountlasesniuil o ¥aaa1Ty
A" é J o i ) -
1/as Fevusgrumsnlasunilawesduyndaed1sdie CFDM uag HIDM
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aanaz higdludauveudoyalunnizai
= 2 (4 ¥ s Lay e C g &
Tulassautiszuaasssuvezuaidmadwegasu  Hldmsasuumuasnnmendinzuuuy
v
vz 5¥UDiIAe HCDM (Hybrid Companding Delta Modulation) #U31HDCMi8an315uy CVSD tag

crDM Taglugilsflaannvvessedyau

¥
YUABUYBIHCDM

=y ::’ . . <t @ [ v o J 9 A A

unnuynLa(nput sampling - s )ezgnilSsudisunualszinavssaniugsldnansmiunse

] ] 4 Y ] . . 1 ' o £ & o
aam Tastszinanouniitina1nsgua18819(sampling time) ALY NAWVATEAUMTITUTEAY Tag
J 1 4 1 r 1Y 1 ] d .
uegiunTasmnovesnuanasenIndyans uazat lasdssainaniasmanissvnine(sign
L4 ] 1
information)  vwAldndeMsquAIRgLAAZAT ez gndsruTesdygna luuT lfuasessy  anw
AMNI0AIREYe ST UUHCDMATMS 1F uasaumme SuuLneduazuuuFwasniouiu  dauusnld
A as s 3 d’l’ o J 1o/ a o o
felfuliinavesszduiuituguvesaleu lawes Yuegiumsnfasunilasvesdaneduwm uaz
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dwnddlsemaasunlasszduiuynamsquaietie
1 4 ] ’ i 4
vinavedszaURugU A m a2 vesddsasunasvesaTatioumai(slope energy) E
Qs = t:i 1 o/ d'x; d' Q’I, é o 1 A P-4
vasdganadganaIanng lagmsiuaans 89 Ndd1 sxgnifasuntasaiimitagng Mared1adefe
A=COE (2.16)

(39 QL 79 scale factor

M -1 2 1 2
E =1 (s, —s5,.)IM -1]
(2.17)
A A @ = P =] o @ A,
149s, ﬁamammﬂwgﬂﬂszmmLﬂuamnm
a n’/’ ¥ Av Q‘l [ J t ar o
fovaszAuduRUgIUA msaammumm&umzgnﬂswﬂnﬂngmmﬁﬂwagﬂmmﬁvmsw
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b, =sgn(s-d,) (2.18)
Tag s, = exp(-BT)sn_1 +b,.d,,
d, =AY,
Yo =KV
uay k =flb,b, b)) (2.19)

dfe [3 Aedunduvesaiasdana1ia navesasseumsilseumai(leakage time constant of the prediction
loop)
d_f® step size¥@INITYUAIBINAWUN n
-~ ar 3 1 v ar =3 =Y t 9/
k, Az dalsznaumsga Yusgiuaiegtivnasdn 2 Tnneumin
. a waJ to . & = M 9 Ao
d_(HCDM step size) TuMefiiauuegiua E (signal slope energy) sutfasuutlasegiaingneas.

y 1
Won wazanlizneuszauuy laswnlasedriuiiviulagngms qudlsds

b, | b, {b, [ Multiplication Factor (k)
+ |+ |+ 1.50
- - - 1.50
- - + 1.00
+ 0+ |- 1.00
- + |+ 0.66
+ - - 0.66
- + - 0.66
+ - + 0.66

. 1 4

A1519M2.2 avuunuAs 1adn(Companding Logic Jues HCDM
[ i 4

annsollszainaainmsulasundasausuvesduyndlsuuuns Tl Tasasslunsdidiaa
9 o 9 t <’ 1 Y 4 4 g
FNIHAITFUBBUATINT 1LY 3AITNMeATINTU T gAFIAT LI WMNIUD TUUT5UeSHCDM  Ma491AMs
b4 o o a o o v 1 v 1y 9 9 A I o
dsvanazmstaamans ms lanseulunsdszinusuwylifnaheedesasienSsuheuduuuy

o t g Y < i Af P o a
Hloundu(feedback mode)AnszIiU codec YBUABAWBHATY HUHUHUFUTIMNANUTUYBIBUNN

¥ « ¥

nandrnavesiiu. s Ifwesimsnernuuszgalfaumnandy WqiiduasuvedHCDM w2

- as g o =4 y
gneunalug tuuuvesdtneauanainsashauluglunuvessinaenlédae
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2.8 namiadiiafinfigavesmniimeSuazmfo1sangaaulAvesssuy ( Parameter Optimization
and System Performance)

ynsaniemdulsidifigues HCDM  densinssszuvlaslinouiuses el lAgu

tuliAvesssuunanga 151919 SQNR enmsdaguuauiRvesssuy

SONR % 21 (50 | R
Z 1=1(Si_ S"')z

(2.20)

A - o =
die s, fio daauduym

s, fin dygrungnosasia

» v
N fie $nnudygaduymimuafigngudiedis
‘MM SQNR WUTIF enaunAnss( scale factor ( O ) Jvoe audirllod( A ) Thmunmddglunis
A v g & v & v ° Y N v
aufu areuladelesd lussuuiihwnavesszdudiosdugnimualagnsertlad o gadmua’ll
° 14 <t L4 ] - [ a Yot o Y a o 2
Ann eynveddlaamesse liaunsademudygiuduym1da ildine alodlenss Tnasds wn
Y ” *

Tumensaiudm dds o Bganmi vunevesszduiiesduiivinalng ildieniynvesinoasiia

-t dj =t o o oo Y o :
ummmumﬂ?uumtmﬂnauvm wazseansmuusailneas ez

2.9 szuvinsdinn
291 Tuﬁngﬂ (Local Loop)

MdrdannuvesTadagl mnefimaidousouuuiildgme 1 gaudeusessneInsdwisy
fuUNAN

Tnsfmiusazinoniussiasefudaunane (Central Office) Safidunaniierigunseinindsa
gunsaldadaaa wnziiumnednoe lnszuans e deundos Tnsfwd Fuaaluglii 2.22

Tnsfwisnzindoatuszefudunarsiuma Tasingul dhfimungaesay Sun " gany
Tavlu 1 ﬁmmzﬁmunﬁqfs’umﬁ il ([F07) (Tip) uarBneeniledie 31 199) (Ring) Famnedausithing
Swweanldnfildlunindueda (switch board) uuuuuNIa TaeTasenu I -48v(DC) dau firlaoasnsiag
Famotatema windludummahiiniitunmidoudensdonnn Insfmindomitalsundes

. 3 4 g v ar Q’: A (2 d" 1
fgnisen Wemanhnmaouds Idud InsdmiisaouniesssfomsiulasldniGoinndunaraTay

»
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qumeMEnUMiYe s YeImINUaYiidensAnde Tasgumeinisivisadeuiunes Insdwives
Fondonmumnuaniy ddaidmegnie’li Sregluvaridaidiu gumesddyaamelined
vy hicransansianeld dygnumehiheiizend Ta8Tnu (busy tone)
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-3 73U
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1 ¥ 3 d. s d' o o 1 @ L
avvnuay Lazugagtjunalinnudimwizadediumn 2 anudihnswiuazdeeen lundeudu iud
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wwansaaney 0.8 -

dB/mm .
044 duamutifoiya
1.0kHz 2.0kHz 3.0kHz
i EE—

51225 narasns idmsaaneu-anuddmImabavig 0.9 laduas

High frequency level (dBm)

-9 -87 -6-5-4-3 -2 -1
U R I AV

' ED "3 Low
T -4 frequency level
' T -5 (dBm)

o

g2 26uaasdeszavulums dadeyayio DTMF
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nnglii 226 uaasdszdulunadedaene DTME f‘:u"?'ummﬁeszﬁuuaaﬁﬁmmwmﬁﬁﬁqﬂ
(Optimum) g szAUIANARY IRNTiga
n1IneUTuUMIIGen
demethegnonenyiuudailfianseue nadluTuInsdwd daunarsezendndygo
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fyavzyaludandiGonit duds (Transmitter) Famiffoudseddnmodiunih nail
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9279910 MUSY (Receiver) Favznldounindayane Iduiudo
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A‘! 3 ] 1 - 4'4 Y s ] a
BGANBNNGINY UNUMIISgRIBEIT andyiHashoiRel
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VOICE CHANNEL

VOICE BANDWIDTH

OuTPUT . 300-3000Hz N

VOTAGE

OR
ENERGY
/
/
1 2 3 4 5
FREQUENCY ( KHz )

iz 28urasLudavivesdayaandos

uﬁ’iﬁiyagmtﬁmﬁﬁwmiﬂms?m'ninfufhuimjﬁmm?\'“lmha 200 Hz 914 4,000 Hz luszuy Insdniioy
voedayanoudoslugae 0 - 4,000 Hz (VF channel)
2. vinveady I
2.1 In-band signal Aedaygnaluszuy InsdwiRfinud 300 81 3,000 Hz Fuiugreii ¥ T Foarin
114
2.2 Out-of-band signal fiodayanadiodluges VE ua laiog1usie 300Hz §4 3,000Hz

ﬁtytymtﬁua*ﬁwmuazﬁmtym DTMF dadludyaa duuuud dau '”ngtymé"umwhﬂu

o a o o o o o
ya v uuuuRIIdnudy e mesuLua

OUTPUT l

VOTAGE OR e _\
ENERGY | / IN-BAND N o
‘ / - A ~ oAy
l AbALA 'y A A
/ i
Lo |
— L_. ool {1 ‘
02 ‘ !
1 2 3 4
SYSTEM
TONE DIALING CONTROL

SIGNALS  FREQUENCY (KHzZ)  “gianas

31U 2.20ueraams Swunlszianvesdyg i

3. deyaas Inu (tone signalling)
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o o, o Hq ¥ A A -~ A o o
dyana Inududygnanlduaasanzveunsengnisen uaztionsaiugy ovudyg o
(] v v ' x a
aMREmIainannmITwTuYesdyanamatnan 14 IsuuAsitesuaziuy G5 (bursts) fio
=t [y a0 o ] o o [ A1 A a o . . o
Tuazngalusasifangfuru ladalnu dudyaufaeiiouiasnn1ssauiu (combination) AUV
fyanun1ud 350Hz 11aY 4440Hz

taanuangnlddaaaslunse 23

Tone Frequency( Hz ) On Time(s) Off Time(s)
Dial 350 + 440 Continuous
Busy 480 + 620 0.5 0.5
: Ringback, Normal 440 + 480 2 4
Ringback, PBX 440 + 480 1 3
Congestion( Toll ) 480 + 620 0.2 0.3
Recoder( Local ) 480 + 620 0.3 0.2
Receiver Off — hook* 1400 + 2060 0.1 0.1
2450 + 2600
No such number 200 to 400 Continuous, Frequency
modulated at 1Hz Rate

* Receiver Off — hook is a very loud tone, 0 dBm per frequency.
m3n23uaamaaulifvesdygalussun Insdwd

2.9.5 2990918u3a ( Hybrid)
' nihiveaees leusafenisdumesmaszninees 2 a1 Au2ees 4 g e ldmsdeas
»
Funuuvlagndnd (Full duplex) tazusnnniudaitieunseléesvnodganalunsvosduana’ld
Py " e o o -t A4 2
lunsdindesdsdyanaudiussoemalnamsiedugruseliviaaaainussozmaitdiniiu
NINIIUYBIN95 Hybrid
. b ~ o o Y o -
2995 Hybrid tsznouais waatamtienidiuunn Idvdnmsvesmsifasunasnszualuua
ta iAamsRsuntasounivin uazimiisniwealadnvar Iinanszua lvaluiaes
ningiinlidyaudani 7, 8 ifanszuanaiusaaia A , B ifeamsmilenihlfwaana C,
d' o d' o Y a ar . n& a o o
D msmitsnihnuaada D mldinanszualvalianses 2-wire ddanumssiuea 1 -2
nIzuaNfaInYaala D N ivariuvaale F mtleniiifadnd Idihluveats 5 uazlu
° -t = A ° o 9/ EY 4
yusuReaiu insmitsniiluveala ¢ mldnszua’lvaidnesaugad( Balance Network ) tiazuaain

E ZbuB32995AUQadAUYIAY Z1 U89 line impedance
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diefidayanaumlsingimesiiuea 1-2 sxlinszsualvasnvanin B uazuanda F aszuaiiva

H [} -y A o o~y (.4 o L. [ ¥
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S Insdwiyaqmumnenlanaunsedadetaiuld  angumsfiimuanunnedanane
Qﬂﬁmuﬂhmhumiwﬂu CCITT ( The International Telegraph and Telephone Consultative Committee)
& Yo | X4 d’
Feladmualidadl
. o [ YR ] o 3y A Y

-Station Number Hhuauninevesfis Insdminoglugumenesdulsznoudisaumng 4 @
mowiludadnuel 1A xxxx

-Office Code (138 Exchange code ) (Hlusfiawasguaisviosdu sznoudisiavniny 1 - 3 @7
dwinlszmainelfiasming 3 & TuvaInsdwmiunsvasuaz 1dmaning 2 MHluwaTnsdwiging
woududgydnuel fiv AAA

o 4' ° &

-Area Code (W30 trunk code ) iHusams nafigniimualildlu Local Network nilsq sznou

fumume 1 -3 @2 @eudludgydnwal fis 000

o o

~Country Code (Hhuswamalnavestlszims Usensudlomuning 1 -3 M Woududydouel fio

o

cCcC

2 ]
-1

~Trunk Prefix Shuavvineih nlddmsumsSeanielnaneludsems dseaoudsaunine 1 -
3 M Wowdudeydnuel fio TIT

Intemational Prefix Ghuavmneh #lFdmiumsiGoamalnamalszme Uszneudaumy
e 1 - 3 @ Woudludydnwel fie I

Directory Number (130 Subscriber number) Aptayne Insdniiiil¥dmiumsiennelu Local
Network [@02U U32ABUAIY Office Code 11 Station Number

Directory Number : AAA-XXX
. ‘National Number AovnomyInsdminlddmsuamsSoamaloamelulszma Vsenoudae
Area Code iU Directory Number

Number : OO0-AAA-XXX

“Intemational Number ApwnsiayInsfniiilddmiunsonmalnadtlszms Usznoudae
Country Code 11 National Number

International Number : CCC-O00-AAA-XXX
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ORG 0000H

MOV PCON #00H ;INITIAL SERIAL PORT
MOV SCON,#52H

MOV TMOD #20H

MOV TH1,#0FDH

SETB TR1

CLRRI

CLR P24 \LOW MUTE

CLR P25 LOW TRIG

CLRP26 ;CLEAR RELAY

CLR P27 :CLEAR TONE ENABLE

MAIN: CALL RBYTE ;CALL WAIT DATA FROM SERIAL
CALL SBYTE ;CALL SEND DATA BACK TO COMPUTER

SIMP MAIN

RBYTE: JNB RL$ \WAIT DATA PROCEDURE
CLRRI
MOV A,SBUF :SHIFT DATAINTO A
CALL DIAL DIAL NUMBER IN A

RET
SBYTE: UNB TL$ ;SEND DATA PROCEDURE
CLRTI
MOV SBUF A ;SHIFT DATA FROM A
RET

DIAL: CINEA#1$+6 ;IF 1 DIAL
CALL DIAL1
CINEA#'2'$+6 ;IF 2 DIAL
CALL DIAL2
CJNE A#'3'$+6 ;IF 3 DIAL
CALL DIAL3
CJINE A#'4'$+6 :IF 4 DIAL
CALL DIAL4
CINEA#5'$+6 ;IF 5 DIAL
CALL DIALS
CINEA#'6'$+6 ;IF 6 DIAL
CALL DIALE
CINE A#'7' $+6 :IF 7 DIAL
CALL DIAL7
CINEA#8'$+6 ;IF 8 DIAL



CALL DIAL8
CINEA#9'$+6 :IF9DIAL
CALL DIALS
CJINE A#'0'$+6 ;IF 0 DIAL
CALL DIALO

CINE A#C'$+6 ;IF CTURNON
CALL RELAYON

CINE A#'D'$+6 ;IF D TURN OFF
CALL RELAYOFF

RET  ;RETURN TO MAIN

RELAYON:SETB P2.6 ;SET RELAY ON
CLR P25
SETB P25
RET

RELAYOFF:CLR P2.6 ;SET RELAY OFF
CLRP25
SETB P2.5
RET

TONEHOLDING:MOV R7,#05H  ;TONE HOLDING PERIOD LOOP
D3:MOV R6 #0FFH
D2:MOV R5 #0FFH
D1:DJNZ R5,D1
DJNZ R6,D2
DINZR7,D3
RET

DELAY:MOV R2,#0FFH ;DELAY NEXT NUMBER
DELAY2:MOV R3 40FFH
DELAY1:DJNZ R3,DELAY1

DJNZ R2,DELAY2

RET

DIALO: MOV P1,#0AH
SETB P2.7 ;SET TONE ENABLE
CALL TONEHOLDING
CLR P27 ;CLEAR TONE ENABLE
CALL DELAY
RET



DIAL1: MOV P1,#01H
SETB P2.7 ;SET TONE ENABLE
CALL TONEHOLDING
CLRP27 ;CLEAR TONE ENABLE
CALL DELAY
RET

DIAL2: MOV P1#02H
SETB P2.7 ;SET TONE ENABLE
CALL TONEHOLDING
CLR P27 {CLEAR TONE ENABLE
CALL DELAY
RET

DIAL3: MOV P1,#03H
SETB P2.7 :SET TONE ENABLE
CALL TONEHOLDING
CLR P27 :CLEAR TONE ENABLE
CALL DELAY '
RET

DIAL4: MOV P1,#04H
SETB P2.7 ;SET TONE ENABLE
CALL TONEHOLDING
CLR P27 ;CLEAR TONE ENABLE
CALL DELAY
RET

DIALS: MOV P1#05H
SETBP2.7 :SET TONE ENABLE
CALL TONEHOLDING
CLR P27 ;CLEAR TONE ENABLE
CALL DELAY
RET

DIAL6: MOV P1.#06H
SETB P2.7 :SET TONE ENABLE
CALL TONEHOLDING
CLRP27 \CLEAR TONE ENABLE
CALL DELAY
RET

DIAL7: MOV P1,#07H
SETB P2.7 ;SET TONE ENABLE



CALL TONEHOLDING

CLRP2.7 :CLEAR TONE ENABLE
CALL DELAY

RET

DIAL8: MOV P1,#08H
SETB P2.7 ;SET TONE ENABLE
CALL TONEHOLDING
CLRP2.7 ;CLEAR TONE ENABLE
CALL DELAY
RET

DIAL9: MOV P1,#09H
SETB P2.7 ;SET TONE ENABLE
CALL TONEHOLDING
CLR P27 ;CLEAR TONE ENABLE
CALL DELAY
RET

END
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unit Server2;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, Sockets, Winsock, MMioWrap, MMsystem, WaveWrap, Waveplay, inifiles,
ExtCtrls, ComCitris, ComDrv32;

type
TForm1 = class(TForm)
Edit1: TEdit;

Button1: TButton;

Button2: TButton;

Sockets1: TSockets;

Sockets2: TSockets;

Memo1: TMemo;

Timer1: TTimer;

Sockets3: TSockets;
CommPartDriver: TCommPortDriver;
ComPortRG: TRadioGroup;
BaudRateRG: TRadioGroup;
DataBitsRG: TRadioGroup;
ParityRG: TRadioGroup;
HandshakingRG: TRadioGroup;
TxMemo: TMemo;

RxMemo: TMemo;

Button3: TButton;

Button4: TButton;

StatusBar1: TStatusBar,;
Label1: TLabel;

Label2: TLabel;

Label3: TLabel;

Edit2: TEdit;

N: TLabel;

Label4: TLabel!;

Button15: TButton;

Timer2: TTimer;

Button5: TButton;

procedure Button1Click(Sender: TObject);
procedure GetStream;
procedure PiayStream;
function TimedOut:boolean;
procedure Move(filename : string);

function Sockets2Error:boolean;



procedure closeSocket2;

procedure FormCreate(Sender: TObject);

procedure CheckT;

procedure Timer1Timer(Sender: TObject);

procedure sendstream;

procedure WavRecord;

procedure SendSockets3;

procedure WaitControl;

procedure WaitDial;

procedure Button2Click(Sender: TObject);

procedure Main;

procedure DetectVoice;

procedure Sockets3SessionClosed(Sender: TObject; Socket: Integer);
procedure Sockets3DataAvailable(Sender: TObject; Socket: Integer);
procedure TxMemoKeyPress(Sender: TObject; var Key: Char);
procedure CommPortDriverReceiveData(Sender: TObject; DataPtr: Pointer; DataSize: Integer);
procedure Button3Click(Sender: TObject); '

procedure Button4Click(Sender: TObject);

procedure BaudRateRGClick(Sender: TObject);

procedure DataBitsRGClick(Sender: TObject);

procedure ParityRGClick(Sender: TObject);

procedure HandshakingRGClick(Sender: TObject);

procedure ComPortRGClick(Sender: TObject);

procedure FormClose(Sender: TObject; var Action: TCloseAction);
procedure Sockets3SessionAvailable(Sender: TObject; Socket: Integer);
procedure Sockets3SessionConnected(Sender: TObject; Socket: Integer);
procedure Timer2Timer(Sender: TObject);

procedure Plus(iiinteger;var bit:byte);

procedure compress;

procedure Decompress;

procedure Button15Click(Sender: TObject);

procedure Dial(s:string);

procedure Button5Click(Sender: TObject);

private

{ Private declarations }

procedure ApplyCommSettings;
public

{ Public declarations }

end;

var
Form1: TForm1;
T,abort,RealTel : Boolean,

WaveForm: tAudio_waveform;



TelNum : String;

RetumString: array[0..255] of Char;

FirstData,Aborted : boolean;

OutOfTimer2,VoiceDetected,cancel: boolean;
OpenedFile,i,ErrorRetumn, FirstTemplength, TelNumCount : integer;
rms,slope,scale_factor:real ;

implementation

{$R *.DFM}

procedure TForm1.Button1Click(Sender: TObject);

begin
Edit1.Text ;= '161.246.18.136";
Abort := False;

Sockets1.NonBlocking := false; {Receive}
Sockets1.Timeout := 30;

Sockets1.lpAddr := Edit1.Text;

Sockets1.Port := '2541";

Sockets1.SListen;

Memo1.Lines.Add('..Waiting Connection.. '}
Sockets 1.SAccept;

Memo1.Lines.Clear;

Memo1.Lines.Add('.. Voice Channel Connected .. *);
WaitControl;

end;

procedure TForm1.WaitControl;
begin ,
Sockets2.NonBlocking := false; {Send}
Sockets2.Timeout := 30;
Sockets2.lpAddr := Edit1.Text;
Sockets2.Port := '2542";
Sockets2.SListen;
Memo1.Lines.Add('..Waiting Control Channel.. *);
Sockets2.SAccept;
Memo1.Lines.Clear;
Memo1.Lines.Add(".. Control Channel Connected .. ');
Sockets3.IPAddr ;= Sockets3.GetlLocallPAddr;
Sockets3.Port := '2543;
Sockets3.SListen;
end;
procedure TForm1.SendSockets3;
var buff : array[0..255] of char;
begin

Sockets3.Text :='T";



Memo1.Lines. Add('... Send T ... ");

end;

procedure TForm1.WaitDial;
var prev,count,idx? : integer;
temp,buf,num : string;

begin
Sockets3.NonBlocking := false;
Sockets3.Timeout := 30;
Sockets3.IpAddr := Edit1.Text;
Sockets3.Port := '2543";
Sockets3.SListen;
Memo1.Lines.Add('..Waiting Telephone Number.. ');
Sockets3.SAccept;

prev:=1;
count :=0;
idx2:=0;
buf:=";

buf := Sockets3.peek;
Memo1.lines.Add(buf);
idx2 := Pos( "', buf);
if idx2 > 0 then
begin
temp := buf;
count := count+1;
Num := Copy(temp,prev,1);
Memo1.Lines.Add('Connect to Telephone Number : '+ Num);
end;
Memo1.Lines.Add('.. Got Telephone Number :‘+ Num);
WavRecord;

end;

procedure TForm1.Main;

begin
GetStream;

end;

procedure TForm1.Move(filename : string);

var
pPrev8bitSample,
p8bitSample: ~Byte;
pPrev16bitSample,
p16bitSample: ~Smallint;
i,s,num_detect: integer;
szNewBuffer: Cardinal;

NewData:  PChar;



GainFactor,
Period: integer;
numbyte fsize:integer;
temp : array[0..255] of char,;
temp_file : integer;
begin
{process the waveform data to add an echo effect}

with WaveForm do begin

if Format.wFormatTag = WAVE_FORMAT_PCM then begin
if Format.wBitsPerSample = 8 then begin
{working with an 8-bit sample}
{Re-allocate memory for the new size of the wave data}
StrpCopy(temp filename);
temp_file := _lopen(temp,0);
fsize := _llseek(temp_file,0,2);
szNewBuffer := fsize;
NewData := strAlloc(szNewBuffer);
_liseek(temp_file,0,0);
_lread(Temp_file,@NewData[0] fsize);
StrDispose(Data);
Data := NewData;
_iclose(temp_file);
{initialize the new part of the buffer to 128}
Header.lpData := Data;
Header.dwBufferLength := szNewBuffer + 1;
end;
end {if PCM}
else
MessageDIg('Non-PCM format audio', mtError, [mbOK], 0);
end; {with}

end;

procedure TForm1.CheckT;
var Buf: string;
begin
buf := Sockets3.Text;
if buf = 'T" then
Begin
Memo1.Lines.Add("**** Found T at Check T****');
T:=True,
GetStream;
end
else

WavRecord;



end;
procedure TForm1.PlayStream;
begin
WaveForm := tAudio_waveform.Create;
with WaveForm do
try
Read(pchar(‘'format.wav'));
{Display Information about the wav file}
except
on E : eMMIO_error do
MessageDig(
‘MMIOQ Error’ + IntToStr(E.MMIO_result) + ': ' + E.Message,
mtError,
{mbOK], 0
h
on E : eWave_error do
MessageDig(
‘Wave Error* + IntToStr(E.Wave_result) + ": ' + E.Message,
mtError,
[mbOK], 0
i
end; {except}

MOVE('temp.dat’);

try

WaveForm.Play;

except

on E : eMMIO_error do
MessageDig(

'MMIO Error * + IntToStr(E.MMIO_result) + ": * + E.Message,
mtError,
[mbOK], 0
)

on E : eWave_error do
MessageDig(
‘Wave Error ' + IntToStr(E.Wave_result) + ": ' + E.Message,
mtError,
[mbOK], 0
)

ond; {except}

end;

function TForm1.Sockets2Error:Boolean;



v begin

Result := False;

, if Timedout or (ErrorReturn <> 0) then
; begin
Result := True;

ErrorRetum :=0;
MessageDig( 'Disconnected Data Stream', mtConfirmation,[mbOk],0);
end,
end;
procedure TForm1.CloseSocket2;
begin
if Sockets1.SocketNumber <> INVALID_SOCKET then
begin
Sockets2.SClose;
. end;

end;

function Tform1.TimedOut;
begin
if Aborted then
begin
Aborted := false;
Result := True;
] end
else
Result := False;

end;

procedure TForm1.FormCreate(Sender: TObject);

begin
i=0;
T := False;
Abort := false;

FirstData := true;
Timer1.Enabled := false;
Timer2.Enabled := false;
OutOfTimer?2 := false;
Edit1.Text :='161.246.18.136";
Edit2.Text :=";
TxMemo.Lines.Clear;
RxMemo.Lines.Clear;
Memo1.Lines.clear,

end;

procedure TForm1.Compress;

var Ftest,Fcom:File of byte;



bit:byte;

CBuff,buffer2:Array[1..10000]of byte;

Buff SlopeBuff:Array(1..80000] of byte;
bufferbit:Array(1..8]of byte;
size,num,a,eq_check,compressbitinteger;
i,count,tup,dwn,sum:integer;
sum1,sum2:longint;
step,sgn.code,sqnr1,sqnr2:real;

alfa:real ;

s,52:string;

begin

memo1.lines.clear;
Assignfile(Ftest,'record.wav');
{$1+}
reset(Ftest);{open file for read only may be |
can write on it}

{81}

Assignfile(fcom,'compress.cmp’);
{$1-}
rewrite(fcom);
{$1+}
if IOResult <>0 then
begin
memo1.lines.add("...Step4 Write to file ERROR...");
Exit;
end;
ms:=3;
seek(Ftest,55);
seek(Fcom,0);
Blockread(Ftest,buffer2[11,1);
Blockwrite(Fcom,buffer2{1],1);
sgn:=buffer2[1];up:=0;Dwn:=0;
size:=filesize(Ftest)-56;

eq_check:=0; sum1:=0;sum2:=0;

while not Eof(Ftest) do
begin
if size>80090 then num:=80060
else num:=size;
Blockread(Ftest,Buff,num,a);
count:=0;
repeat{count}

i:=0;



repeat{i=8}

inc(i);

code:=Buff[count+i]-sgn;

if code<0 then

begin bit:=$00;
inc(dwn);
if up>=2 then step:=rms
else if dwn>=3 then step:=rms*1.5
else step:= rms*0.66;
sgn:=sgn-step;up:=0;
if sgn<0 then sgn:=0;
end{code<0}

else if code>0 then

begin Plus(i,bit) ;
inc(up);
if dwn>=2 then step:=rms
else if up>=3 then step:=rms*1.5
else step:=rms*0.66;
sgn:=sgn+step;dwn:=0;

if sgn>255 then sgn:=255;

end;{code>0}
if code = 0 then
begin

eq_check := eq_check +1;

if eq_check = 1 then
begin
Plus(i,Bit);
inc(up);
if dwn>=2 then step:=rms
else if up>=3 then step:=rms*1.5
else step:=rms*0.66;
sgn:=sgn-+step;dwn:=0;
if sgn>255 then sgn:=255;
end
else
if eq_check = 2 then
begin
bit:=$00;
inc(dwn);
if up>=2 then step:=rms
else if dwn>=3 then step:=rms*1.5
else step:= rms*0.66;
sgn:=sgn-step;up:=0;
if sgn<0 then sgn:=0;



eq_check:=0;
end;
end;{code=0}
sumi:=sum1+sgr(Bufflcount+i]);
sum2:=sum2+sqgr(Buff{count+i]-round(sgn});
BufferBit[il:=bit;
until i=8;
t:=0;
repeat{T=7}
inc(T);
bufferbit[T+1):=bufferbit[T] or bufferbit{T+1];
untit T=7;
count:=count+8;
compressbit:=count div 8;
CBufflcompressbit]:=bufferbit[8];
untit count >=num;
Blockwrite(Fcom,CBuff,compressbit,a);
size:=size-80000;

end;{Eof}

memo1.lines.add('Compressing complete');
closefile(Ftest);
closefite(Fcom);

end;{compress}

procedure TForm1.Plus(i:integer;var bit:byte);
begin
case | of
1: bit:= $80;
2: bit:= $40;
3: bit:= §20;
4: bit:= $10;
5: bit:= $08;
6: bit:= $04;
7: bit:= $02;
8: bit:= $01;
end,

end;{Plus}

procedure TForm1.SendStream;
var buf,Filetosend :string;
input_file,idx,Numbytes : integer;

szPCFile : array[0..255] of char;



szBuff : array{0..255] of char;
ByteSend,filesize : longint;
begin
Memo1.Lines.Add('Send Voice ');
compress;
Timer2.Enabled := true;
FileToSend := ‘compress.cmp’;
StrPCopy(szPcFile,FileToSend);
input_file := _lopen(szPCfile,0);
OpenedFile := input_file;
if input_file = -1 then
begin
Application.MessageBox('Could not Open Local File','Open Error', MB_ICONEXCLAMATION);
exit;
end;
FileSize := _llseek(input_fite,0,2);
_liseek{input_fite,0,0);
NumBytes :=0;
ByteSend :=0;
NumBytes := _lread(input_file.@szbuff{0],255);
while numbytes > 0 do
begin
Sockets2.SSend(Sockets2.SocketNumber,szBuff NumBytes);
ByteSend := ByteSend + NumBytes;
NumBytes := _iread(input_file,@szBuff[0],255);
if Sockets2Error then
begin
_lclose(input_file);
CloseSocket2;
Exit;
end;
end; {End Send Loop}
_Iclose(input_file);
if Numbytes =-1 then
begin
Memo1.Lines.Add('File Error, File Transfer may be not complete NumByte =-1');
Memo1.Lines.Add('Total Bytes transfered : ‘+IntToStr(ByteSend));
end;
Timer2.Enabled := false;
if not T then begin WavRecord; end
else Getstream;
end;
procedure TForm1.GetStream;
var

Buff : string:



tmpinFile,szPCfile,szPCfile2 : array [0..255] of char;
tempbuff : array[0..65535] of char;
szbuff : array[0..8191] of char;
tempinputfile,number,len,output_file,output_file2 : integer;
ByteWritten : Longint;

bit:byte;

begin
ByteWritten := 0;
repeat
strpCopy(szPCFile, firsttemp.dat’);
output_file := _lcreat(szPCFile,0);
len := 8191;
len := Sockets2.SReceive(Sockets2.SocketNumber,szbuff,len);
Memo1.Lines.Add{IntTostr{len));
FirstTemplLength := len;
if Sockets2Error then
begin
CloseSocket2;
Exit;
end;
if cancel then
begin
Exit;
end;
strpCopy(szPCFile2,'temp.dat');
output_file2 := _|creat(szPCFile2,0);
FillChar(TEmpBuff,65535,#00);
if _Iwrite(output_file2, TempBuff,65535) =- 1 then
begin
Memo1.Lines.Add('Error in write file *);
Aborted := true;
exit;
end;
_Iclose(output_file2);
if len > 0 then
begin
if _lwrite(output_file,szbufflen) =- 1 then
begin
Memo1.Lines. Add{'Error in write file );
Aborted := true;
exit;
end;
_lclose(output_file);

Decompress;



e

end;
{old par4t}

ByteWritten := ByteWritten + len;
until ByteWritten >= 1000;
_Iclose(output_file);
output_file := 0;

T .= false;
if not T then begin WavRecord; end
else
GetStream;
end;
procedure TForm1.Decompress;
var Fcom,Fdecom:File of byte;
bit:byte;
buffer2:Array[1..8192]of byte;
DBuff:Array[1..65536] of real;
Xbuff:Array[1..65536] of byte;
buff:Array[1..65536]of byte;
count,size,code,num,a:integer,;
ij,counter.t,.z.dwnup:integer;
rms,step,sgn:real;
{Move }
pPrev8bitSample,
p8bitSample: "Byte;
pPrev16bitSample,
p16bitSample: ~Smallint;
szNewBuffer: Cardinal;
NewData:  PChar;
GainFactor,
Period: integer;
numbyte fsize:integer;
temp : array[0..255] of char;

temp_file : integer;

begin

rms:=5;

Assignfile(Fcom,'firsttemp.dat’);

{$1+}

reset(Fcom);{open file for read only may be |
can write on it}

{$1-}

Assignfile(fdecom,'temp.dat');

{81}

reset(fdecom);

{$1+}



.

if IOResult <>0 then

begin

memod.lines.add('...Step4 Write to file ERROR...");

Exit;
end;
seek(Fcom,0);
seek(Fdecom,0);
buffer2[1] := 128;
Filichar(DBuff,65536,#00);
Blockwrite(Fdecom,buffer2{1],1);
size:=(filesize(Fcom)-1)*8;
Memo1.lines.add('...Size '+ IntTostr(size));
t:=0;z:=0;
i:=round(rms);
rms:=3;
while not Eof(Fcom) do
begin
if size>8192 then num:=8192
else num:=8192;
Blockread(Fcom,Buff,num,a);
§:=0;,z:=0;
repeat{j=num}
i:=0;inc(z) ;
repeat{i=8}
inc(i);inc(t);
Plus(i,bit);
if t=1 then sgn:=buffer2[1]
else sgn:=DBuff[j+i-1];
code:=Buff[z] and bit ;
if code<=0 then
begin inc(dwn);
if up>=2 then step:=rms
else if dwn>=3 then step:=rms*1.5
else step:=rms*0.66;
up:=0;
DBuffj+i):=sgn-step;
if DBUffj+i}<0 then DBuff[j+i]:=0;
end {code<0}
else
begin inc(up);
if dwn>=2 then step:=rms
else if up>=3 then step:=rms*1.5
else step:=rms*0.66;
dwn:=0;

DBuff[j+i):=sgn+step;



-

if DBufffj+i]>255 then DBuff[j+i):=255;
end:{else}

Xbufffj+i]:=Round(DBufffj+i]);

inc(t);

until i=8;

[=+8;

until j>=num*8;

size:=size-10000 ;

Blockwrite(Fdecom,xbuff,j,a);

end;{Eof}
closefile(Fcom);
closefile(Fdecom);
{Newpart}
WaveForm := tAudio_waveform.Create;
with WaveForm do
try
Read(pchar(‘format.wav'));
{Display information about the wav file}
except
on E : eMMIO_error do
MessageDlg(
'MMIQ Error* + IntToStr(E.MMIQ_result) + ;' + E.Message,
mtError,
[mbOK], 0
)
on E : eWave_error do
MessageDig(
‘Wave Error ' + IntToStr(E.Wave_result) + ': ' + E.Message,
mtError,
[mbOK], 0
)i
end; {except}
with WaveForm do begin
if Format.wFormatTag = WAVE_FORMAT_PCM then begin
if Format.wBitsPerSample = 8 then begin
{working with an 8-bit sample}
{Re-allocate memory for the new size of the wave data}
StrpCopy(temp,'temp.dat');
temp_file := _Iopen(temp.Q);
fsize ;= _liseek(temp_file,0,2);
szNewBuffer := FirstTempLength*8;
NewData := strAlloc((szNewBuffer));
_liseek(temp_file,0,0);
_lread(Temp_file @NewData{0],{(szNewBuffer)};



StrDispose(data);
Data := NewData;
_lclose(temp_fite);
Header.|pData := Data;
Header.dwBufferLength := szNewBuffer + 1;
end;
end {if PCM}
else
MessageDlg('Non-PCM format audio’, mtError, [mbOK], 0);
end; {with}

try

WaveForm.Play;

except

on E : eMMIO_error do
MessageDig(
‘MMIO Error ' + IntToStr(E.MMIO_result) + ': ' + E.Message,

' mtError,
[mbOK], 0
X

on E : eWave_error do
MessageDig(
‘Wave Error ' + IntToStr(E.Wave_result) + "' + E.Message,
mtError,
[mbOK], 0
)i

end; {except}

{process the waveform data to add an echo effect}

end;{Decoder}

procedure TForm1.WavRecord;
begin
Timer1.Enabled := true;
mciSendString(
‘Open New type WaveAudio alias wave', //Start a new waveaudio file in memory
ReturnString,
256,
0
%



mciSendString(
‘'set wave bitpersample 8',
ReturnString,
256,
0
h

mciSendString(

‘set wave samplespersec 11025',

ReturnString,
256,

0

2

mciSendString(

¢ 'set wave channels 1',
ReturnString,

256,

0

).

mciSendString(
‘record wave',
ReturnString,
256,
0
)}

//Set the bits per sample to 8

//Set the sample rate to 11025

//Set the number of channels to 2

//Start recording

Memo1.Lines.Add('Recording..);

. end;

procedure TForm1.Timer1Timer(Sender: TObject);

begin

Timer1.Enabled := false;

Memo1.Lines.Add('Stop...");

mciSendString(
‘'stop wave',
ReturnString,
256,0

)8

mciSendString(
'save wave record.wav’,
ReturnString,
256,0
)

//Stop recording

//Save the file



mciSendString( /iClose the file
‘close wave',
ReturnString,
256,0
)
DetectVoice;

end;

procedure TForm1.Button2Click(Sender: TObject);
begin
abort := true;
end;
procedure TForm1.DetectVoice;
var
pPrev8bitSample,
p8bitSample: "Byte;
pPrev16bitSample,
p16bitSample: ~Smallint;
i,s,num_detect: integer;
szNewBuffer: Cardinal;
NewData:  PChar;
GainFactor,
Period: integer;
numbyte fsize:integer;
temp : array([0..255] of char;
temp_file : integer;
buf: string;
begin
VoiceDetected := false;
StrpCopy(temp,'record.wav');
temp_file := _lopen(temp,0);
fsize := _llseek(temp_file,0,2);
szNewBuffer .= fsize;
NewData := strAlloc(szNewBuffer);
_lseek(temp_file,0,0);
_lread(Temp_file,@NewData[0],fsize);
p8Bitsample := addr (NewData");
num_detect := 0;
fori:==1to 15do
begin
inc(p8bitsample,20*);
s ;= p8bitsample”;
if abs(s-128) > 5 then

num_detect := num_detect+1;



end;

if num_detect > 2 then VoiceDetected := true;
_Iclose({temp_file);
if VoiceDetected then
begin

Memo1.Lines.Add('Detected your vaice');
if not T then

begin

SendSockets3;

SendStream;

end

else

GetStream;
end
else

if not T then begin WavRecord; end

else

GetStream;

end;

procedure TForm1.Sockets3SessionClosed(Sender: TObject; Socket: Integer);
begin
Sockets3.SClose;,

end;

procedure TForm1.Sockets3DataAvailable(Sender: TObject; Socket: Integer);
var idx2: integer;
Temp,buf : string;
begin
Memo1.Lines.Add('Data recevied from socket(' + IntToStr(Socket) +')');
buf := Sockets3.Text;
Temp := buf;
idx2 := Pos('>', Temp);
ifidx2 > 0 then
begin
TelNum := Copy(temp,idx2+1,7);
Edit2.Text := TelNum;
end;
if buf = 'T* then
begin
Memo1.Lines. Add{"**** Found T ****);
T :=true;
Timer1.Interval := 2000;
end;

Memo1.Lines. Add('-->' + buf + '<--');



>

end;
procedure TForm1.TxMemoKeyPress(Sender: TObject; var Key: Char);
var s: string;
begin
if CommPortDriver.Connected then
// Commit data only when RETURN key is pressed
case Key of
#13: if TxMemo.Lines.Count>0 then
begin
s := TxMemo.Lines[TxMemo.Lines.Count-1];
CommPortDriver.SendData{ pchar(s), length(s) );
CommPortDriver.SendData( @Key, 1);
end

else CommPortDriver.SendData( @Key, 1 );

end;
end;
procedure TForm1.CommPortDriverReceive Data(Sender: TObject;
DataPtr: Pointer; DataSize: Integer);
var p: pchar;
s: string;
begin
// Get current line
if RxMemo.Lines.Count <> 0 then
s := RxMemo.Lines[RxMemo.Lines.Count-1]

else

/l Parse incoming text
p := DataPtr;
while DataSize > 0 do
begin
case p” of
H#10: /I LF
#13: // CR - cursor to next line
begin
if RxMemo.Lines.Count <> 0 then
RxMemo.Lines[RxMemo.Lines.Count-1} := s
else
RxMemo.Lines.Add( s );
RxMemo.Lines.Add( " );

end;
#8: // Backspace - delete last char
delete( s, length(s), 1);

else // Any other char - add it to the current line



s:=s+p*™;
end;
dec( DataSize );
inc(p %
end;
// If current line isn't empty
if (s<>") then
if RxMemo.Lines.Count <> 0 then
// Update current line
RxMemo.Lines[RxMemo.Lines.Count-1] := s
else
// New line - add it
RxMemo.Lines.Add( s );
RxMemo.Update;
if (TelNumCount < 8) and RealTel then
begin
TelNumCount := TelNumCount+1;
begin
case TelNum {TelNumCount] of
'0": dial(’0);
‘1" dial('1");
'2': dial('2');
‘3" dial('3");
f '4": dial('4");
'5": dial('5');
'6': dial(*6");
7' dial('7");
‘8" dial('8');
‘9" dial('9');
end;
end;
end,
end;
procedure TForm1.Button3Click(Sender: TObject);
var s: string;
begin
/1 Apply settings
ApplyCommSettings;
// Connect
if CommPortDriver.Connect then
begin
TxMemo.SetFocus;
StatusBar1.SimpleText:='Connected to Serial Port';
s := TelNum;

CommpPortDriver.SendData( pchar(s), length(s) );



-

end
else // Error |
begin
MessageBeep( 0 );
end;

end;

procedure TForm1.Button4Click(Sender: TObject);
begin
CommPortDriver.Disconnect;

end;

procedure TForm1.BaudRateRGClick(Sender: TObject);
begin
CommPortDriver.ComPortSpeed := TComPortBaudRate(BaudRateRG.ltemindex+1);

end;

procedure TForm1.DataBitsRGClick(Sender: TObject);
begin
CommpPortDriver.ComPortDataBits := TComPortDataBits(DataBitsRG.ltemindex);

end;

procedure TForm1.ParityRGClick(Sender: TObject);
begin
CommpPortDriver.ComPortParity := TComPortParity(ParityRG.ItemIndex);

end;

procedure TForm1.HandshakingRGClick(Sender: TObject);
begin
case HandshakingRG.ItemIndex of
0: // none
begin
CommPortDriver.ComPortHwHandshaking := hhNone;
CommPortDriver.ComPortSwHandshaking := shNone;
end;
1: // RTS/CTS
begin
CommPortDriver.ComPortHwHandshaking := hhRTSCTS;
CommPortDriver.ComPortSwHandshaking := shNone;
end;
2: /I XON/XOFF
begin
CommPortDriver.ComPortHwHandshaking := hhNone;
CommPortDriver.ComPortSwHandshaking := shXONXOFF:

end;



3: /I RTS/CTS + XON/XOFF
begin
CommPortDriver.ComPortHwHandshaking := hhRTSCTS;
CommPortDriver.ComPortSwHandshaking := shXONXOFF;
end;
end;

end;

procedure TForm1.ComPortRGClick(Sender: TObject);
begin
// Apply com settings
/IApplyCommSettings;
end,
procedure TForm1.ApplyCommSettings;
var wasConnected: boolean;
begin
wasConnected := CommPortDriver.Connected;
// This change needs CommPortDriver not connected
if wasConnected then

Button4Click( nil );

CommPortDriver.ComPort := TComPortNumber{ord(ComPortRG.ltemindex));
BaudRateRGClick( nil );

DataBitsRGClick( nil );

ParityRGClick( nil );

HandshakingRGClick{ nit );

/I Reconnect
if wasConnected then
Button3Click( nil );
end;
procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction);
begin
Sockets1.Sclose;
Sockets2.Sclose;
Sockets3.Sclose;

end;

procedure TForm1.Sockets3SessionAvailable(Sender: TObject;
Socket: Integer);

var new_client: TSocket;

begin
new_client ;= Sockets3.SAccept;

Memo1.Lines.Add('Client session accepted, socket(’ + IntToStr(new_client) + ')’ +



e

' Peer IP="+Sockets3.GetPeerlPAddr(new_client) +
' Peer Port="+Sockets3.GetPeerPort(new_client));

WavRecord;

end;

procedure TForm1.Sockets3SessionConnected(Sender: TObject;
Socket: Integer);

begin
Memo1.Lines.Add('Connected to IP="+Sockets3.GetPeerlPAddr(sockets3.SocketNumber)+
' on his port #'+Sockets3.GetPeerPort(Sockets3.SocketNumber));

end;

procedure TForm1.Timer2Timer(Sender: TObject);
begin

Timer2.Enabled := false;

_lclose(OpenedFile);

WavRecord;

end;

procedure TForm1.Button15Click(Sender: TObject);
var s:String;
i :integer;
begin
RealTel .= false;
TelNumCount := 1;
TelNum := Edit2.Text;
Dial('0");
TxMemo.Lines.Add('Dial 0);
fori:=1to 1850 do
begin
TxMemo.Lines.Clear;
TxMemo.Lines. Add(IntToStr(i)};
end;
RealTel := true;

Dial(TelNum[TelNumCount]);



end;

procedure TForm1.Dial(s:string);

begin
TxMemo.Lines.Add(s);
CommPortDriver.SendData( pchar(s), length(s) );

end;

procedure TForm1.Button5Click(Sender: TObject);
var s : string;
begin
5:='C";
CommPortDriver.SendData( pchar(s), length(s) );
Memo1.Lines.Add('C');

end;

end.



unit Client2;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, Sockets, Winsock, MMioWrap, MMsystem, WaveWrap, Waveplay, inifiles,
ExtCtris, ComCiris ;

type
TForm1 = class{(TForm)

Edit1: TEdit;
Button1: TButton;
Button2: TButton;
Sockets1: TSockets;
Sockets2: TSockets;
Memo1: TMemo;
Timer1: TTimer;
Sockets3: TSockets;
Edit2: TEdit;
StatusBar1: TStatusBar;
Label1: TLabel;
Label2: TLabel;
Button4: T8utton;
Timer2: TTimer;
procedure Button1Click(Sender: TObject);
procedure GetStream;
procedure PlayStream;
function TimedOut:boolean;
procedure Move(filename : string);
function Sockets2Error:boolean;
procedure closeSocket2;
procedure FormCreate(Sender: TObject);
procedure Timer1Timer(Sender: TObject);
procedure sendstream;
procedure WavRecord;
procedure Button3Click(Sender: TObject);
procedure Main;
procedure CheckT;
procedure Button2Click(Sender: TObject);
procedure DetectVoice;
procedure Compress;
procedure SendSockets3;
procedure Sockets3SessionClosed(Sender: TObject; Socket: Integer);

procedure Button4Click(Sender: TObject);



procedure Sockets3SessionAvailable(Sender: TObject; Socket: Integer);
procedure Sockets3DataAvailable(Sender; TObject; Socket: Integer);

procedure Sockets3SessionConnected(Sender: TObject; Socket: Integer):

procedure Timer2Timer(Sender: TObject);
procedure Plus(i:integer;var bit:byte);
procedure Decompress;

private

{ Private declarations }

public
{ Public declarations }

end;

var
Form1: TForm1;
OutOfTimer2,abort,VoiceDetected : Boolean;
WaveForm: tAudio_waveform;
ReturnString: array[0..255] of Char;
Aborted : boolean;
cancel: boolean;
OpenedFite,i,ErrorReturn,FirstTemplLength : Integer;
rms,slope,scale_factor:real ;
T : boolean;

implementation

{$R ~.DFM}

procedure TForm1.Button1Click(Sender: TObject);
begin
Abort ;= False;
Timer1.Enabled := false;
Sockets1.NonBlocking :=false; {Send}
Sockets1.Timeout := 30;
Sockets1.ipAddr := Edit1.Text;
Sockets1.Port :='2541";
Socketst.SConnect;
Memo1.Lines.Add('.. Voice Channel Connected .. ");
Sockets2.NonBlocking := false; {Send}
Sockets2.Timeout := 30;
Sockets2.lpAddr := Edit1.Text;
Sockets2.Port ;= '2542";
Sockets2,Sconnect;
Memo1.Lines.Add(".. Control Channel Connected .. ');

end:



procedure TForm1.SendSockets3;
var buff : array{0..255] of char,
begin
Sockets3.Text :='T";
Memo1.Lines. Add('... Send T ... ");

end;

procedure TForm1.Main;
begin
WavRecord;
end;
procedure TForm1.Move(filename : string);
var
pPrev8bitSample,
p8bitSample: “Byte;
pPrev16bitSample,
p16bitSample: *Smallint;
i,num_detect; integer;
szNewBuffer: Cardinal;
NewData:  PChar;
GainFactor,
Period,s: integer;
numbyte fsize:integer;
temp : array(0..255] of char;
temp_file : integer;
begin
{process the waveform data to add an echo effect}

with WaveForm do begin

if Format.wFormatTag = WAVE_FORMAT_PCM then begin
if Format.wBitsPerSample = 8 then begin

{working with an 8-bit sample}
{Re-allocate memory for the new size of the wave data}
StrpCopy(temp.filename);
temp_file := _lopen(temp,0);
fsize := _liseek(temp_file,0,2);
szNewBuffer := fsize;
NewData := strAlloc(szNewBuffer);
_liseek(temp_file,0,0);
_lread(Temp_file,@NewData[0].fsize);
StrDispose(Data);

Data := NewData;



_Iclose(temp_file);
{initialize the new part of the buffer to 128}
Header.|lpData := Data;
Header.dwBufferLength := szNewBuffer + 1;
end;
end {if PCM}
else
MessageDlg(‘Non-PCM format audio', mtError, [mbOK], 0);
end; {with}

end;

procedure TForm1.CheckT;
var Buf: string;
begin
Memo1.Lines.Add(Buf);
buf := Sockets3.Tekt;
if buf =T then
begin
Memo1.Lines.Add("*** Found T at Check T****');
T:=True;
GetStream;
end
else
WavRecord;

end;

procedure TForm?1.PlayStream;
begin
WaveForm := tAudio_waveform.Create;
with WaveForm do
try
Read(pchar(‘format.wav"));
{Display Information about the wav file}
except
on E: eMMIO_error do
MessageDlg(
‘MMIO Error ' + IntToStr(E.MM!O_result) + ": * + E.Message,
mtError,
[mbOK], 0
%
on E; eWave_error do
MessageDig(
'Wave Error’ + IntToStr(E.Wave_result) + " ' + E.Message,
mtError,

[mbOK], 0



%
end; {except}

MOVE('temp.dat');

try

WaveForm.Play;

except

on E : eMMIO_error do
MessageDig(

'MMIO Efror ' + IntToStr(E.MMIO_result) + ": ' + E.Message,
mtError,
[mbOK], 0
)

on E : eWave_error do
MessageDlg(
‘Wave Error' + IntToStr(E.Wave_result) + " * + E.Message,
mtError,
[mbOK], 0
)

end; {except}

end;
function TForm1.Sockets2Error:Boolean;
begin
Result ;= False;
if Timedout or (ErrorReturn <> 0) then
begin
Result := True;
ErrorReturn := 0;
MessageDlg( 'Disconnected Data Stream', mtConfirmation,[mbOk],0);
end;
end;
procedure TForm1.CloseSocket2;
begin
if Sockets1.SocketNumber <> INVALID_SOCKET then
begin
Sockets2.SClose;
end;

end;

function Tform1.TimedOut;
begin
if Aborted then



begin
Aborted := false;
Result := True;
end
else
Result ;= False;

end;

procedure TForm1.FormCreate(Sender: TObject);
begin

i:=0;

Abort ;= false;

Edit1.Text :='161.246.18.136",

Edit2.Text :=",

Memo1.Lines.clear;

Timer1.Enabled := false;
Timer2.Enabled := false;
OutOfTimer2 := false;
end;
Procedure TForm1.Compress;
var Ftest,Fcom:File of byte;
bit:byte;
CBuff buffer2:Array{ 1..10000]of byte;
Buff,SlopeBuff:Array[1..80000] of byte;
bufferbit:Array{1..8]of byte;
size,num,a,eq_check,compressbit:integer;
i,count.t,up,dwn,sum:integer;
sum1,sum2:longint;
step,sgn,code,sqgnri,sqnr2:real;
alfa:real ;
5,82:string;

begin

memof1.lines.clear;
Assignfile(Ftest,'record.wav’);
{$1+}
reset(Ftest);{open file for read only may be |
can write on it}

{31}

Assignfile(fcom,'compress.cmp’);
{$1-}
rewrite(fcom);

{$1+}



if IOResult <>0 then
begin
memo1.lines.add('...Step4 Write to file ERROR...");
Exit;
end;
rms:=3;
seek(Ftest,55);
seek(Fcom,0);
Blockread(Ftest,buffer2[1},1);
Blockwrite(Fcom,buffer2[1],1);
sgn:=buffer2[1};up:=0;Dwn:=0;
size:=filesize(Ftest)-56;

eq_check:=0; sum1:=0;sum2:=0;

while not Eof(Ftest) do

begin

if size>80000 then num:=80000

else num:=size;

Blockread(Ftest,Buff,num,a);

count:=0,

repeat{count}

i:=0;

repeat{i=8}

inc(i);

code:=Bufffcount+i]-sgn;

if code<0 then

begin bit:=$00;
inc(dwn);
if up>=2 then step:=rms
else if dwn>=3 then step:=rms*1.5
else step:= rms*0.66;
sgh:=sgn-step;up:=0;
if sgn<0 then sgn:=0;
end{code<0}

else if code>0 then

begin Plus(j,bit) ;
inc(up);
if dwn>=2 then step:=rms
else if up>=3 then step:=rms*1.5
else step:=rms*0.66;
sgn:=sgn+step;dwn:=0;
if sgn>255 then sgn:=255;
end;{code>0}

if code = 0 then

begin



eq_check := eq_check +1;

if eq_check = 1 then
begin
Plus(i,Bit);
inc(up);
if dwn>=2 then step:=rms
else if up>=3 then step:=rms*1.5
else step:=rms*0.66;
sgn:=sgn+step;dwn:=0;
if sgn>255 then sgn:=255;
end
else
if eq_check = 2 then
begin
bit:=$00;
inc{dwn);
ifup>=2  then step:=rms
else if dwn>=3 then step:=rms*1.5
else step:= rms"0.66;
sgn:=sgn-step;up:=0;
if sgn<0 then sgn:=0;
eq_check:=0;
end;
end:;{code=0}
sum1:=sum1+sqr(Bufflcount+i]);
sum2:=sum2+sqr(Bufffcount+i]-round(sgn));
BufferBit{iJ:=bit;
until i=8;
=0,
repeat{T=7}
inc(T);
bufferbit[T+1):=bufferbit[T] or bufferbit[T+1];
until T=7;
count:=count+8;
compressbit:=count div 8;
CBufffcompressbit}:=bufferbit[8];
until count >=num;
Blockwrite(Fcom,CBuff,compressbit,a);
size:=size-80000;
end;{Eof}

memo1.lines.add(‘Compressing complete’);
closefile(Ftest);

closefile(Fcom);



end;{compress}

procedure TForm1.Plus(i:integer;var bit:byte);
begin
case i of
1: bit:= $80;
2: bit:= $40;
3: bit:= $20;
: bit:=$10;
: bit:= $08;

4

5

6: bit:= $04;
7: bit:= $02;
8: bit:= $01;
end;

end;{Plus}

procedure TForm1.GetStream;
var
Buff : string;
tmpinFile,szPCfile,szPCfile2 : array [0..255] of char;
tempbuff : array[0..65535] of char;
szbuff : array[0..8191] of char;
tempinputfite,number,len,output_file,output_file2 : integer;
ByteWritten : Longint;

bit:byte;

begin
ByteWritten := 0;
repeat
strpCopy(szPCFile,firsttemp.dat');
output_file := _Icreat(szPCFile,0);
len ;= 8191;
len := Sockets2.SReceive(Sockets2.SocketNumber,szbuff,len):
Memo1 .Lines.Add(IntTos.tr(len));
FirstTempLength := len;
if Sockets2Error then
begin
CloseSocket2;
Exit;
end;
if cancel then
begin
Exit;
end;

strpCopy(szPCFile2,'temp.dat’);



output_file2 := _lcreat(szPCFile2,0);
FillChar(TEmpBuff,65535,#00);
if _lwrite(output_file2, TempBuff,65535) =- 1 then
begin
Memo1.Lines.Add('Error in write file *);
Aborted := true;
exit;
end;
_Iclose(output_file2);
if len > O then
begin
if _lwrite(output_file,szbuff,len) =- 1 then
begin
Memo1.Lines.Add('Error in write file *);
Aborted := true;
exit;
end;
_Iclose(output_file);
Decompress;
end;
{old part}

ByteWritten := ByteWritten + len;
until ByteWritten >= 1000;
_Iclose(output_file);
output_file := 0;

T:=false;
if not T then begin WavRecord; end
else
GetStream:
end;
procedure TForm1.Decompress;
var Fcom.Fdecom:File of byte;
bit:byte;
buffer2:Array{1..8192]of byte;
DBuff:Array[1..65536] of real;
Xbuff;Array[1..65536] of byte;
buff:Array[1..65536]of byte;
count,size,code,num,azinieger;
i,j,counter,t,z,dwn,up:integer,
rms,step,sgn:real;
{Move }
pPrev8bitSample,
p8bitSample: ~Byte;
pPreviébitSample,

p16bitSample: ~Smallint;



szNewBuffer: Cardinal;
NewData:  PChar;
GainFactor,

Period: integer;

numbyte fsizeiinteger;
temp : array[0..255] of char;

temp_file : integer;

begin
ms:=5;
Assignfile(Fcom,firsttemp.dat');
{314}
reset(Fcom);{open fite for read only may be |
can write on it}
(s
Assignfile(fdecom,'temp.dat');
{$1-}
reset(fdecom);
{$1+}
if IOResult <>0 then
begin
memo1.lines.add('...Step4 Write to file ERROR...");
Exit;
end;
seek(Fcom,0);
seek(Fdecom,0);
buffer2{1] := 128;
Fillchar(DBuff,65536,#00);
Blockwrite(Fdecom,buffer2[1],1);
size:=(filesize(Fcom)-1)*8;
Memo1.lines.add('...Size '+ IntTostr(size)),
t:=0,2:=0;
iz=round(rms};
ms:=3;
while not Eof(Fcom) do
begin
if size>8192 then num:=8192
else num:=8192;
Blockread(Fcom,Buff,num,a);
j:=0;z:=0;
repeat{j=num}
i:=0;inc(z) ;
repeat{i=8}
Inc(i);inc(t);

Ptus(i,bit);



if t=1 then sgn:=buffer2[1]
else sgn:=DBufffj+i-1];
code:=Buff[Z]) and bit ;

4
if code<=0 then
begin inc(dwn);
I if up>=2 then step:=rms

else if dwn>=3 then step:=rms*1.5
else step:=rms*0.66;
up:=0;
DBuff[j+i]:=sgn-step;
if DBuff[j+i]<0 then DBufffj+i}:=0;
end {code<0}
else
begin inc(up);
if dwn>=2 then step:=rms
else if up>=3 then step:=rms*1.5
else step:=rms*0.66;
dwn:=0;
DBuff[j+i]:=sgn+step;
if DBuff[j+i]>255 then DBuUff[j+i]:=255;
end;{else}
Xbuff[j+i}:=Round(DBuff[j+i]);
inc(t);
until i=8;
j=j+8;
until j>=num*8;
size:=size-10000 ;

Blockwrite(Fdecom,xbuff,j,a);

end;{Eof}
closefile(Fcom);
closefite(Fdecom);
{Newpart}
WaveForm := tAudio_waveform.Create;
with WaveForm do
try
Read(pchar(‘format.wav'));
{Display Information about the wav file}
except
on E: eMMIO_error do
MessageDig(
'MMIO Error ' + IntToStr(E.MMIO_resuit) + *: * + E.Message,
mtError,
{mbOK], 0
)



on E: eWave_error do
MessageDig(
‘Wave Error ' + IntToStr(E.Wave_result) + ' + E.Message,
mtError,
[mbOK], 0
)
end; {except}
with WaveForm do begin
if Format.wFormatTag = WAVE_FORMAT_PCM then begin
if Format.wBitsPerSample = 8 then begin
{working with an 8-bit sample}
{Re-allocate memoty for the new size of the wave data}
StrpCopy(temp,'temp.dat');
temp_file := _lopen(temp,0);
fsize := _llseek(temp_file,0,2);
szNewBuffer := FirstTemplLength*8;
NewData := strAlloc((szNewBuffer));
_liseek({temp_file,0,0);
_lread(Temp_file,@NewData[0],(szNewBuffer));
StrDispose(data);
Data := NewData;
_close(temp_file);
Header.IpData := Data;
Header.dwBufferLength := szNewBuffer + 1;
end;
end {if PCM}
else
MessageDlg('Non-PCM format audio’, mtError, [mbOK], 0);
end; {with}

try

WaveForm.Play;

except

on E : eMMIO_error do
MessageDig(

'MMIO Error ' + IntToStr(E.MMIO_result) + . * + E.Message,
mtError,
[mbOK], 0
)

on E : eWave_error do
MessageDlg(
‘Wave Error ' + IntToStr(E.Wave_result) + "' + E.Message,

mtError,



[mbOK], 0
%

end; {except}

{process the waveform data to add an echo effect}

end;{Decoder}

procedure TForm1.SendStream;
var buf,Filetosend :string;
input_file,idx,Numbytes : integer;
szPCFile : array[0..255] of char;
szBuff : array[0..255] of char;
ByteSendfilesize : longint;
begin
Memo1.Lines.Add('Send Voice *);
compress;
Timer2.Enabled := true;
FileToSend := ‘compress.cmp’;
StrPCopy(szPcFile,FileToSend),
input_file := _lopen(szPCfile,0);
OpenedFile ;= input_file;
if input_file = -1 then
begin
Application.MessageBox('Could not Open Local File','Open Error', MB_LICONEXCLAMATION);
exit;
end;
FileSize := _liseek(input_file,0,2);
_llseek(input_file,0,0);
NumBytes :=0;
ByteSend :=0;
NumBytes := _Iread(input_file,@szbuff[0],255);
while numbytes > 0 do
begin
Sockets2.SSend(Sockets2.SocketNumber,szBuff, NumBytes);
ByteSend := ByteSend + NumBytes;
NumBytes := _Iread(input_file @szBuff[0],265);
if Sockets2Error then
begin
_Iclose(input_file);

CloseSocket2;



Exit;
end;
end; {End Send Loop}
_lclose(input_file);
if Numbytes =-1 then
begin
Memo1.Lines.Add('File Error, File Transfer may be not complete NumByte =-1');
Memo1.Lines.Add('Total Bytes transfered : "+IntToStr(ByteSend));
end;
Timer2.Enabled := false;
if not T then begin WavRecord; end
else Getstream;

end;

procedure TForm1.WavRecord;
begin
Timer1.Enabled ;= true;
mciSendString(
‘Open New type WaveAudio alias wave'. //Start a new waveaudio file in memory
ReturnString,
256,
0
I

mciSendString(
'set wave bitpersample 8', //Set the bits per sample to 8
ReturnString,
256,
0
)

mciSendString(
‘'set wave samplespersec 11025,  //Set the sample rate to 11025
ReturnString,
256,
0
)

mciSendString(
‘set wave channels 1, //Set the number of channels to 2
ReturnString,
256,
0
»



mciSendString(
‘record wave', //Start recording
ReturnString,
256,
0
2
Memo1.Lines.Add('..Recording..");

end:

procedure TForm1.Timer1 Timer(Sender: TObject);
begin
Timer1.Enabled := false;
Memo1.Lines.Add("...Stop...");
mciSendString( //Stop recording
‘stop wave'.
ReturnString,
256,0
)

mciSendString(
‘save wave record.wav’, /fSave the file
ReturnString.
256,0
)

mciSendString( //Close the file
‘close wave’,
ReturnString,
256,0
%
DetectVoice;

end;

pracedure TForm1.Button3Click(Sender: TObject);
begin
Sockets3.NonBlocking := false; {Send}
Sockets3.Timeout := 30;
Sockets3.IpAddr := Edit1.Text;
Sockets3.Port ;= '2543";
Sockets3.Sconnect;
Sockets3.Text := Edit2.Text;
StatusBar1.SimpleText := 'Connected to Server’,
WavRecord:

end;



procedure TForm1.Button2Click(Sender: TObject);
begin
abort := true;
end;
procedure TForm1.DetectVoice;
var
pPrev8bitSample,
p8bitSample: "~Byte;
pPrevi6bitSample,
p16bitSample: ~Smallint;
i,s,num_detect; integer;
szNewBuffer: Cardinal;
NewData:  PChar;
GainFactor,
Period: integer;
numbyte fsizezinteger;
temp : array[0..255] of char;
temp_file : integer;
buf : string;
begin
VoiceDetected := false;
StrpCopy(temp,'record.wav'),
temp_file := _lopen(temp,0):
fsize := _lIseek(temp_file,0,2);
szNewBuffer := fsize;
NewData := strAlloc(szNewBuffer);
_liseek(temp_file,0,0);
_lread(Temp_file,@NewData[0],fsize);
p8Bitsample ;= addr (NewData");
num_detect := 0;
fori:=1to 15 do
begin
inc(p8bitsample,20™i);
s ;= p8bitsample”;
if abs(s-128) > 5 then
num_detect := num_detect+1;
end;
if num_detect > 2 then VoiceDetected := true;
_lclose(temp_file);
if VoiceDetected then
begin
Memo1.Lines.Add('Detected your voice');
if not T then
begin
SendSockets3;



SendStream;
end
else
GetStream;
end
else
if not T then begin WavRecord; end
else
GetStream;

end;

procedure TForm1.Sockets3SessionClosed(Sender: TObject; Socket: Integer);
begin
Sockets3.SClose;

end;

procedure TForm1.Button4Click(Sender; TObject);
var
szMsg: array[0..255] of char;
begin
Sockets3.IPAddr := Edit1.Text;
Sockets3.Port := '2543";
Sockets3.SConnect;
Sockets3.Text := ">'+Edit2.Text:
WavRecord;

end;

procedure TForm1.Sockets3SessionAvailable(Sender: TObject;

Socket: Integer);

var new_client: TSocket;
begin
new_client ;= Sockets3.SAccept;
Memo1.Lines.Add('Client session accepted, socket(' + IntToStr(new_client) +*)' +
* Peer |P="+Sockets3.GetPeerlPAddr(new_client) +
' Peer Port="+Sockets3.GetPeerPort(new_client));

end;

procedure TForm1.Sockets3DataAvailable(Sender: TObject; Socket: Integer);
var
Buf: string;

begin



Memo1.Lines.Add('Data recevied from socket(’ + IntToStr(Socket) + ')');
buf := Sockets3.Text;

if buf = ‘T* then

begin

Memo1.Lines.Add("™** Found T ****');

T = true;

Timer1.Interval := 2000;

end;

Memot.Lines. Add('-->' + buf + '<--');

end;

procedure TForm1.Sockets3SessionConnected(Sender: TObject;
Socket: Integer);

begin
Memo1.Lines.Add('Connected to [P="+Sockets3.GetPeerlPAddr(sockets3.SocketNumber)+
* on his port #'+Sockets3.GetPeerPort(Sockets3.SocketNumber));

end;

procedure TForm1.Timer2Timer(Sender: TObject);
begin

Timer2.Enabled := false;

_Iclose(OpenedFile);

WavRecord:

end:

end.



unit MMIOWrap;

interface

uses

SysUtils, Windows, MMSystem;

type
FourChars = array{0..3] of char;

eMMIO_error = class(Exception)
MMIO_result : integer;
constructor Create(
const Err : integer;
const Msg : string
%

end;

tMMIO_file = class
Handle : HMMIO;

constructor Create;

function Open(
const Filename : string

} : HMMIO;

function Close : MMRESULT;

function Read(
const Pointer_to_buffer : pchar;
const Size_of_buffer : UINT

} : longint;

function Ascend(
var Chunk_info : TMMCKInfo
) : MMRESULT;

function Descend(
var Chunk_info,
Parent_chunk_info : TMMCKInfo;
const Flags : UINT
)} : MMRESULT;

function First_descend(



var Chunk_info : TMMCKInfo;
const Flags  : UINT
} : MMRESULT;

end;
implementation

constructor eMMIO_error.Create(
const Err : integer;
const Msg : string
)2
begin
inherited Create(Msg);
MMIQ_result := Err;

end;

constructor tMMIO_file.Create;
begin
inherited Create;
Handle :=0;

end;

function tMMIO_file.Open(
const Filename : string
) : HMMIO;
begin
result ;= mmioOpen(pchar(Filename),nil, MMIO_READY);
Handle := result;
if result = 0 then
raise eMMIO_error.Create(result,
‘Error opening tMMIO_file with file " + Filename + ™
).

end;

function tMMIO_file.Close : MMRESULT;
begin
result := mmioClose(Handle,0);
if result <> 0 then
raise eMMIO_error.Create(result,
‘Error closing tMMIO_file'
) )

end;

function tMMIO_file.Read(



const Pointer_to_buffer : pchar;
const Size_of buffer : UINT
) : longint;
begin
result := mmioRead(Handle,Pointer_to_buffer,Size_of_buffer);
& if result = 0 then
raise eMMIO_error.Create(result,
‘Error reading tMMIO_file'
I

end;

function tMMIQ_file.Ascend(
var Chunk_info : TMMCKInfo
) : MMRESULT;
begin
result := mmioAscend(Handle, @Chunk_info,0);
if result <> 0 then
raise eMMIQ_error.Create(resuilt,
‘Error ascending in tMMIO_file'
%

end;

function tMMIO_file.Descend(
var Chunk_info,
Parent_chunk_info : TMMCKInfo;
const Flags t UINT
) : MMRESULT;
begin
result := mmioDescend(Handle,@Chunk_info,@Parent_chunk_info,Flags);
if result <> 0 then
raise eMMIO_error.Create(resuit,
‘Error descending in tMMIO_file'
K %

end;

function tMMIO_file.First_descend(
var Chunk_info : TMMCKInfo;
const Flags  : UINT
) : MMRESULT;
begin
result := mmioDescend(Handle,@Chunk_info,nil,Fiags);
if result <> 0 then
raise eMMIO_error.Create(resuilt,
‘Error doing first descend in tMMIO_file’
¥



end;

{initialization}

end.



unit WaveWrap;

interface

uses

SysUtils, Windows, MMSystem;

const
NUM_WAVE_FORMATS = 12;
NUM_WAVE_FUNCTIONS =7;

type
eWave_error = class(Exception)
Wave_result : integer;
constructor Create(
const Err: integer;
const Msg : string
I

end;

tWave_device = class
Handle : HWaveQut;

Caps : TWaveOutCaps;

constructor Create;

function GetOutCaps(
const DevicelD: integer

) : MMRESULT;

function Open(
var Format : TWaveFormatEx;
const Flags : DWORD
) : MMRESULT;

function Close : MMRESULT;

function Prepare_header(
var Header : TWaveHdr
)} : MMRESULT;

function Unprepare_header(
var Header : TWaveHdr
) : MMRESULT;



function Write(
var Header : TWaveHdr

) MMRESULT;

end;

4 function WaveFormatString(

const FormatConstant: UINT

): string;

function WaveFunctionString(

b const FunctionConstant: UINT
§ ): string;
implementation

constructor eWave_error.Create(
const Err : integer;
const Msg : string
I
¥ begin
inherited Create(Msg);
Wave_result := Err;

end;

constructor tWave_device.Create;

begin

inherited Create;
Handle := 0;

end;

function tWave_device.GetOutCaps(
const DevicelD: integer
} : MMRESULT;
begin
result := waveOutGetDevCaps(
DevicelD,
@Caps,
SizeOf(Caps)
)}
if result <> MMSYSERR_NOERROR then
raise eWave_error.Create(result,
‘Unable to get device capabilities'

)



end;

function tWave_device.Open(
var Format: TWaveFormatEx;
const Flags : DWORD
) : MMRESULT;
begin
result := waveOutOpen(
@Handle,
WAVE_MAPPER, {LetWindows choose device. }
@Format,
DWORD(nif),. { No callback. }
0, { No instance. }
Flags
)
if result <> 0 then
raise eWave_error.Create(result,
‘Error opening output wave device'
b

end;

function tWave_device.Close : MMRESULT;
begin
result := waveOutClose(Handle);
if result <> 0 then
raise eWave_error.Create(result,
'Error closing output wave device'
)

end;

function tWave_device.Prepare_header(
var Header : TWaveHdr
) : MMRESULT;
begin
result := waveOutPrepareHeader(Handle,
@Header,
sizeof(Header)
)
if result <> 0 then
raise eWave_error.Create(resuit,
'Error preparing header for output wave device'
)

end;

function tWave_device.Unprepare_header(



var Header: TWaveHdr
) : MMRESULT;
begin
result := waveOutUnprepareHeader(Handle,
@Header,
sizeof(Header)
X *
if result <> 0 then
raise eWave_error.Create(resuit,
‘Error unpreparing header for output wave device'
2

end;

function tWave_device Write(
var Header: TWaveHdr
): MMRESULT;
begin
result := waveOutWrite(Handle,
@Header,
sizeof(Header)
)
if result <> 0 then
raise eWave_error.Create(result,
'Error writing to output wave device'
)

end;

function WaveFormatString{
const FormatConstant: UINT

): string;

begin
case FormatConstant of
WAVE_FORMAT_1M08:
result := '11.025 kHz. Mono. 8-bit’;
WAVE_FORMAT_1508:
result := '11.025 kHz. Stereo 8bit';
WAVE_FORMAT_1M16:
result := '11.025 kHz. Mono. 16-bit’;
WAVE_FORMAT_1516:
result := '11.025 kHz. Stereo 16-bit";
WAVE_FORMAT_2M08:
result := '22.05 kHz. Mono. 8-bit";
WAVE_FORMAT_2508:
result := '22.05 kHz. Stereo 8-bit';



WAVE_FORMAT_2M16:

result := '22.05 kHz. Mono. 16-bit';
WAVE_FORMAT_2S16:

result := '22.05 kHz. Stereo 16-bit’;
WAVE_FORMAT_4M08:

result := '44.1 kHz. Mono. 8-bit’;
WAVE_FORMAT_4508:

result ;= '44.1 kHz. Stereo 8-bit';
WAVE_FORMAT_4M16:

result := '44.1 kHz. Mono. 16-bit’;
WAVE_FORMAT_4516:

result := '44.1 kHz. Stereo 16-bit';
else

result ;= 'Unknown Format';
end;

end;

function WaveFunctionString(
const FunctionConstant: UINT

). string;

begin
case FunctionConstant of

WAVECAPS_PITCH:

result := 'Pitch Control';
WAVECAPS_PLAYBACKRATE:

result := 'Playback Rate Control’;
WAVECAPS_VOLUME:

result := 'Volume Control';
WAVECAPS_L RVOLUME:

result := 'Separate L/R Volume Control';
WAVECAPS_SYNC:

result ;= 'Syncronization’;
WAVECAPS_SAMPLEACCURATE:

result ;= 'Sample Accurate’;
WAVECAPS_DIRECTSOUND:

result ;= 'DirectSound!!!V';

else

result ;= ‘Invalid Function’;

end;

end;

{initialization}



end.



unit WavePlay;
interface

uses Windows, Messages, SysUtils,Stdctrls,Classes,MMSystem, MMIOWrap, WaveWrap ;

type
tAudio_waveform = class
Header : TWaveHdr;
Data :pchar;

Format : TWaveFormatEx;
destructor Destroy; override;

function Read(
const Filename : string
) : boolean;
procedure Mix;
procedure Play;
end;
var
temp : array[O..255]' of char;
len : Integer;
buff : array{0..8191] of char;
temp_file : integer;
f:file;
NumByte fsize:longint;
implementation
uses

inifiles,server2, Forms, Dialogs;

destructor tAudio_waveform.Destroy;
begin
strDispose(Data);
{...which was set to nil automatically by
Delphi, since it is a pointer field of
a class structure. }

end;

function tAudio_waveform.Read(
const Filename : string
} : boolean;
var
Parent_chunk_info,

Chunk_info : TMMCKinfo;



begin

result ;= false;

strDispose(Data);

Data := nil;

with tMMIO_file.Create do

try

Open(filename);

{ Find the "WAVE" audio Parent Chunk. }
FourChars(Parent_chunk_info.fccType) = 'WAVE";
First_descend(Parent_chunk_info, MMIO_FINDRIFF);

{ Find the "fmt " format chunk. }
FourChars({Chunk_info.ckid) := ‘fmt *;
Descend(Chunk_info,Parent_chunk_info, MMIO_FINDCHUNK);

{ Read PCM wave format record. }
Read(@Format,Chunk_info.ckSize);
{ Here, we could instantiate a tWave_device
and do a WAVE_FORMAT_QUERY to see if we are
able to handie the wave format, and whether

we should go any fuurther. }

{ Go back up to the WAVE level, and then find
the "data" chunk. }
Ascend(Chunk_info);
FourChars(Chunk_info.ckid) := 'data’;
Descend(Chunk_info,Parent_chunk_info,MMIO_FINDCHUNKY);

{ Allocate the wave data buffer, and read it in. }
Data := strAlloc(Chunk_info.ckSize);
Read(Data,Chunk_info.ckSize);

{ Fill In the Wave_header }

with Header do begin
IpData := Data;
dwBufferLength := Chunk_info.ckSize;
dwFlags =0;
dwlLoops =0;
end;

result:= true;

finally
Free;

end;



end;

' procedure tAudio_waveform.Mix;
: var
Parent_chunk_info,
Chuni_info : TMMCKInfo;
begin
with tMMIO_file.Create do
try

Open(‘format.wav');

{ Find the "WAVE" audio Parent Chunk. }
FourChars(Parent_chunk_info.fccType) := 'WAVE";
First_descend(Parent_chunk_info, MMIO_FINDRIFF);

-»

{ Find the "fmt " format chunk. }
FourChars(Chunk_info.ckid) := 'fmt *;
Descend(Chunk_info,Parent_chunk_info, MMIO_FINDCHUNK);

{ Read PCM wave format record. }
Read(@Format,Chunk_info.ckSize);
{ Here, we could instantiate a tWave_device
and do a WAVE_FORMAT_QUERY to see if we are
able to handle the wave format, and whether
we should go any fuurther. }
{ Allocate the wave data buffer, and read it in. }
strPcopy(Temp,'Buffer.wav');
: temp_file := _lopen(Temp,0);
fsize := _liseek(Temp_file,0,2); (* get file's size to send *)
Data:= stralloc{fsize);
Form1.Memo1.Lines.Add('File size ' +IntTostr(fsize));
_liseek({temp_file,0,0);
) while Numbyte > 0 do
begin
NumByte :=_lread(temp_file,@Data[0],8192);
end;
with Header do begin
IpData := Data;
dwBufferLength := fsize;

dwFlags =0,
dwlLoops =0;
end;

¥ { Fill in the Wave_header }

_Iclose(Temp_file);



finally
Free;

end,;

end;

procedure tAudio_waveform.Play;
begin
with tWave_device.Create do
try
Open{Format WAVE_FORMAT_QUERYY);

{ Die here if we can't handle the format. }
Open(Format,0);
Prepare_header(Header);

Write(Header);
while (Header.dwFlags and WHDR_DONE) = 0 do
Application.ProcessMessages;
Unprepare_header(Header);
Close;
finally
Free;
end;

end;

{initiatization}

end.



unit Waveshow;
{ This is our treaming data transfer project wave file viewer
to compare the result of decompressed sound and original sound }

interface

uses
SysUtils, WinTypes, WinProcs, Messages, Classes, Graphics, Controls,
Forms, Dialogs, ExtCtrls, StdCtrls;

type
TForm1 = class(TForm)

ScrollBar1: TScrollBar;
OpenDialog1: TOpenDialog;

Button1: TButton;
cmdExit: TButton;
Pane!1: TPanel;
PaintBox1: TPaintBox;

OpenDialog2: TOpenDialog:

Button2: TButton;

Label1: TLabel;

Label2: TLabel;
procedure Button1Click(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure cmdExitClick(Sender: TObject);
procedure PaintBox1Paint(Sender: TObject);
procedure ScroliBar1Change(Sender: TObject);
procedure FormDestroy(Sender: TObject);

procedure Button2Click(Sender: TObject);

private
{ Private declarations }
File1lsOpen,File2lsOpen : Boolean;
TheFiteName1,TheFileName2 : String{79);
WaveFile1,WaveFile2 : File;
WaveBytes1,WaveBytes2 : Longint;
CurrPos1,CurrPos2 : Longint;
BytesPerSBPosition : Integer;

public
{ Public declarations }

end;

var

Form1: TForm1;

implementation



{$R *.DFM}

const

WaveHdrSize = 44;

var
ReadBuffer1 : Array[0..1023] of Byte;
ReadBuffer2 : Array[0..1023] of Byte;

procedure TForm1.FormCreate(Sender: TObject);
begin
File1lsOpen := False;
File2IsOpen := False;
OpenDialog1.DefaultExt := 'wav';
OpenDialog1.FileName :="".wav'
OpenDialog.Filter := 'Wave files (*.wav)[*.wav';
OpenDialog2.DefaultExt := ‘wav';
OpenDialog2.FileName := "*.wav';

OpenDialog?2.Filter ;= 'Wave files (*.wav)[*.wav';

end;

procedure TForm1.Button1Click(Sender: TObject);
begin
if OpenDialog1.Execute then { Select wave File to plot with green line}
begin
If File11sOpen then CloseFile (WaveFile1); { If already opened ,close and open new file }
try
TheFileName1 := OpenDialog1.Filename;
AssignFile (WaveFile1, TheFileName1);
{1}
Reset (WaveFile1, 1);
{I+)
File11sOpen := True;
Label1.caption := TheFileName1;
WaveBytes1 := FileSize (WaveFilet) - WaveHdrSize;
BytesPerSBPosition := 1;
while (WaveBytes1 div BytesPerSBPosition) > 32767 do
inc(BytesPerSBPosition);
if WaveBytes1 div BytesPerSBPosition > PaintBox1.Width then
begin
ScrollBar1.Visible := True;
ScroliBar1.Max := WaveBytes1 div BytesPerSBPosition
- PaintBox1.Width;

end



else
ScroliBar1.Visible := False;
if ScrotlBar1.Position <> 0 then
ScrollBar1.Position := 0
else

PaintBox1.Refresh;

except
on E: EinOutError do
MessageDig (‘Unable to open ' + TheFileName1 + #10 + #13
+ ‘Error was ' + E.Message,
mtError, [mbOK], 0);
end,
end;

end;

procedure TForm1.PaintBox1Paint(Sender: TObject);
var
X1,X2, NumRead1,NumRead? : Integer;
CurrPos2,CurrPos1 : Longint;
begin
if File11sOpen then
begin
CurrPos1 := (ScrollBar1.Position * BytesPerSBPosition) + WaveHdrSize; { Matching cursor
position with position in wavefile}
Seek (WaveFile1, CurrPos1);
with PaintBox1.Canvas do
begin
FillChar (ReadBuffer1, SizeOf(ReadBuffer1), $80);
BlockRead (WaveFile1, ReadBuffert, ClipRect.Right, NumRead1);
Pen.Color ;= clLime; { Select color of graph ( light green)}
MoveTo (0, ReadBuffer1[0] shr 1); { Loop to write the line}
for X1 := 1 to NumRead1 - 1 do
LineTo (x1, ReadBuffer1[X1] shr 1); {Line between sample value}
end;
end;
if File2lsOpen then
begin
CurrPos2 := (ScroliBar1.Position * BytesPerSBPosition) + WaveHdrSize; { Matching cursor
position with position in wavefile}
Seek (WaveFile2, CurrPos2);
with PaintBox1.Canvas do
begin
FillChar (ReadBuffer2, SizeOf(ReadBuffer2), $80);
BlockRead (WavefFile2, ReadBuffer2, ClipRect.Right, NumRead2);



Pen.Color := ciRed:; { Select color of graph ( red )}
MoveTo (0, ReadBuffer2[0] shr 1);
for X2 := 1 to NumRead?2 - 1 do { Loop to write the line}
LineTo (x2, ReadBuffer2{X2] shr 1); {Line between sample value}
end;

end;

end;

procedure TForm1.ScrollBar1Change(Sender: TObject);
begin
PaintBox1.Refresh;

end;

procedure TForm1.cmdExitClick(Sender: TObject);
begin
Application.Terminate;

end;

procedure TForm1.FormDestroy(Sender: TObject);
begin
if File11sOpen then CloseFile (WaveFile1);
if File21sOpen then CloseFile (WaveFile2);

end;

procedure TForm1,.Button2Click(Sender: TObject);
begin
if OpenDialog2.Execute then { Select wave File to plot with green line}
begin
If File21sOpen then CloseFile (WaveFile2); { If already opened ,close and open new file }
try
TheFileName2 := OpenDialog2.Filename;
AssignFile (WaveFile2, ThefFileName2);
{-}
Reset (WaveFile2, 1);
{i+}
File2IsOpen := True;
Label2.caption := TheFileName2;
WaveBytes2 := FileSize (WaveFile2) - WaveHdrSize;
BytesPerSBPosition := 1;



mtError, [mbOK], 0);

end;

end.

end;

except

end;

while (WaveBytes2 div BytesPerSBPosition) > 32767 do
inc(BytesPerSBPosition);
if WaveBytes?2 div BytesPerSBPosition > PaintBox1.Width then

begin
ScrollBar1.Visible := True;
ScrollBar1.Max := WaveBytes2 div BytesPerSBPosition
- PaintBox1.Width;
end
else

ScrollBar1.Visible := False;
if ScroliBar1.Position <> 0 then

ScrollBar1.Position := 0
else

PaintBox1.Refresh;

on E: ElnOutError do
MessageDlg (‘Unable to open ' + TheFileName2 + #10 + #13

+ 'Error was ' + E.Message,



unit ComDrv32;

interface

uses

Windows, Messages, SysUtils, Classes, Forms;

type

// COM Port Baud Rates

TComPortBaudRate = ( br110, br300, br600, br1200, br2400, br4800,
br9600, br14400, br19200, br38400, br56000,
br57600, br115200{v1.02: removed ->, br128000, br256000} )

// COM Port Numbers

TComPortNumber = { pnCOM1, pnCOM2, pnCOM3, pnCOM4 );

// COM Port Data bits

TComPortDataBits = ( db5BITS, db6BITS, db7BITS, db8BITS );

/I COM Port Stop bits

TComPortStopBits = ( sb1BITS, sb1HALFBITS, sb2BITS );

/1 COM Port Parity

TComPortParity = { ptNONE, ptODD, ptEVEN, ptMARK, ptSPACE );

/I COM Port Hardware Handshaking

TComPortHwHandshaking = ( hnNONE, hhRTSCTS );

// COM Port Software Handshaing

TComPortSwHandshaking = ( ShNONE, shXONXOFF ),

TComPortReceiveDataEvent = procedure( Sender: TObject; DataPtr: pointer; DataSize: integer ) of object;

TCommPortDriver = class{TComponent)

protected
FComPortHandle : THANDLE; // COM Port Device Handle
FComPort : TComPortNumber; // COM Port to use (1..4)
FComPortBaudRate : TComPortBaudRate; // COM Port speed (brXXXX)
FComPortDataBits : TComPortDataBits; // Data bits size (5..8)
FComPortStopBits : TComPortStopBits; // How many stop bits to use (1,1.5,2)
FComPortParity : TComPortParity; // Type of parity to use (none,odd,even,mark,space)

FComPortHwHandshaking  : TComPortHwHandshaking; // Type of hw handshaking to use
FComPortSwHandshaking  : TComPortSwHandshaking; // Type of sw handshaking to use

FComPortinBufSize : word; // Size of the input buffer
FComPortOutBufSize : word; // Size of the output buffer
FComPortReceiveData : TComPortReceiveDataEvent; // Event to raise on data reception

FComPortPollingDelay  : word; // ms of delay between COM port pollings
FEnableDTRONOpen : boolean; { enable/disable DTR line on connect }
FOutputTimeout : word; { output timeout - milliseconds }

FNotifyWnd : HWND; // This is used for the timer



FTemplnBuffer : pointer;

procedure SetComHandle( Value: THANDLE });

procedure SetComPort( Value: TComPortNumber );

procedure SetComPortBaudRate( Value: TComPortBaudRate );

procedure SetComPortDataBits( Value: TComPortDataBits );

procedure SetComPortStopBits( Value: TComPortStopBits );

procedure SetComPortParity( Value: TComPortParity )

procedure SetComPortHwHandshaking( Vatue: TComPortHwHandshaking );
procedure SetComPortSwHandshaking( Value: TComPortSwHandshaking );
procedure SetComPortinBufSize( Value: word );

procedure SetComPortOutBufSize( Value: word );

procedure SetComPortPollingDelay( Value: word );

procedure ApplyCOMSettings;

procedure TimerWndProc( var msg: TMessage );
public
constructor Create( AOwner: TComponent ); override;

destructor Destroy; override;

function Connect: boolean;

procedure Disconnect;

function Connected: boolean;

{v1.02: flushes the rx/tx buffers }

procedure FlushBuffers( inBuf, outBuf: boolean );

{ v1.02: returns the output buffer free space or 65535 if
not connected }

function OutFreeSpace: word;

{Send data }

{v1.02: changed result time from 'boolean’ to ‘integer’. See the docs
for more info }

function SendData( DataPtr: pointer; DataSize: integer ): integer;

I/ Send a pascal string (NULL terminated if $H+ (default))

function SendString( s: string ): boolean;

//v1.02: send a C-style strings (NULL terminated)

function SendZString( s: pchar ): boolean;

1/ v1.02: set DTR line high (onOff=TRUE2 or low (onOff=FALSE).

/! You must not use HW handshaking.

procedure ToggleDTR( onOff: boolean );

1/ v1.02: set RTS line high (onOff=TRUE) or low {(onOff=FALSE).

i You must not use HW handshaking.

procedure ToggleRTS( onOff: boolean );



1/ v1.02: make the Handle to the com port public (for TAPL...)
property ComHandie: THANDLE read FComPortHandle write SetComHandle;
published
// Which COM Port to use
property ComPort: TComPortNumber read FComPort write SetComPort default pnCOM2;
// COM Port speed (bauds)
property ComPortSpeed: TComPortBaudRate read FComPortBaudRate write SetComPortBaudRate default
bro600;
// Data bits to used (5..8, for the 8250 the use of 5 data bits with 2 stop bits is an invalid combination,
/l asis 6, 7, or 8 data bits with 1.5 stop bits)
property ComPortDataBits: TComPortDataBits read FComPortDataBits write SetComPortDataBits default
db8BITS;
/I Stop bits to use (1, 1.5, 2)
property ComPortStopBits: TComPortStopBits read FComPortStopBits write SetComPortStopBits default
sb1BITS;
// Parity Type to use (none,odd,even,mark,space)
property ComPortParity: TComPortParity read FComPortParity write SetComPortParity default ptNONE;
// Hardware Handshaking Type to use:
// cdNONE no handshaking
/I cdCTSRTS both ¢dCTS and ¢dRTS apply (** this is the more common method**)
property ComPortHwHandshaking: TComPortHwHandshaking
read FComPortHwHandshaking write SetComPortHwHandshaking default hkhNONE;
// Software Handshaking Type to use:
/I cdNONE no handshaking
/Il cdXONXOFF  XON/XOFF handshaking
property ComPortSwHandshaking: TComPortSwHandshaking
read FComPortSwHandshaking write SetComPortSwHandshaking default sSANONE;
/Il Input Buffer size
property ComPortinBufSize: word read FComPortInBufSize write SetComPortinBufSize default 2048;
// Output Buffer size
property ComPortOutBufSize: word read FComPortOutBufSize write SetComPortOutBufSize default 2048;
/I ms of delay between COM port pollings
property ComPortPollingDelay: word read FComPortPollingDelay write SetComPortPollingDelay default 50;
/1 v1.02: Set to TRUE to enable DTR line on connect and to leave it on until disconnect.
1 Set to FALSE to disable DTR line on connect.
property EnableDTRONOpen: boolean read FEnableDTRONCpen write FEnableDTRONOpen default true;
1/ v1.02: QOutput timeout (milliseconds)
property QutputTimeout: word read FOutputTimeOut write FOutputTimeout defauit 4000;
{/ Event to raise when there is data available (input buffer has data)
property OnReceiveData: TComPortReceiveDataEvent read FComPortReceiveData write
FComPortReceiveData;

end;

procedure Register;



-

implementation

constructor TCommPortDriver.Create( AOwner: TComponent );
begin
inherited Create( AOwner );

// Initialize to default values

FComPortHandle :=0;  //Not connected
FComPort = pnCOM2; //COM 2
FComPortBaudRate := br9600; // 9600 bauds
FComPortDataBits := db8BITS; // 8 data bits
FComPortStopBits :=sb1BITS; // 1 stop bit
FComPortParity := ptNONE; // no parity

FComPortHwHandshaking  := hhNONE; // no hardware handshaking
FComPortSwHandshaking  := shNONE; // no software handshaking

FComPortinBufSize 1= 2048; // input buffer of 2048 bytes
FComPortOutBufSize :=2048; // output buffer of 2048 bytes
FComPortReceiveData =nil; //no data handler
FComPortPollingDelay :=50; // poll COM port every 50ms
FOutputTimeout := 4000;  // output timeout - 4000ms
FEnableDTRONOpen :=true; // DTR high on connect

/I Temporary buffer for received data
GetMem({ FTempinBuffer, FComPortinBufSize );
// Allocate a window handle to catch timer's notification messages
if not (csDesigning in ComponentState) then
FNotifyWnd := AllocateHWnd{ TimerWndProc );

end;

destructor TCommPortDriver.Destroy;
begin
/1 Be sure to release the COM device
Disconnect;
/I Free the temporary buffer
FreeMem( FTempinBuffer, FComPortinBufSize );
{/ Destroy the timer's window
DeallocateHWnd( FNotifywnd );
inherited Destroy;

end;

// v1.02: The COM port handle made public and writeable.
// This lets you connect to exteral opened com port.
/I Setting ComPortHandle to 0 acts as Disconnect.
procedure TCommPortDriver.SetComHandle( Value: THANDLE );
begin
/1 if same COM port then do nothing

if FComPortHandle = Value then



exit;
{ If value is $FFFFFFFF then stop controlling the COM port
without closing in }
if Value = $FFFFFFFF then
begin
if Connected then
{ Stop the timer }
if Connected then
KillTimer( FNotifyWnd, 1 );
{ No more connected }
FComPortHandle := 0;
end
else
begin
{ Disconnect }
Disconnect;
{ If Value is = 0 then exit now }
{ (ComPortHandle := 0 acts as Disconnect) }
if Value =0 then

exit;

{ Set COM port handle }
FComPortHandle := Value;

{ Start the timer (used for polling) }
SetTimer( FNotifyWnd, 1, FComPortPollingDelay, nil );
end;

end;

procedure TCommPortDriver.SetComPort( Value: TComPortNumber );
begin
// Be sure we are not using any COM port
if Connected then
exit;
// Change COM port
FComPort := Value;

end;

procedure TCommPortDriver.SetComPortBaudRate( Value: TComPortBaudRate );
begin

// Set new COM speed

FComPortBaudRate := Value,;

/! Apply changes

if Connected then

ApplyCOMSettings,



o

end;

procedure TCommPortDriver.SetComPortDataBits( Value: TComPortDataBits );
begin
/f Set new data bits
FComPortDataBits := Value;
1/l Apply changes
if Connected then
ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortStopBits( Value: TComPortStopBits );
begin
/Il Set new stop bits
FComPortStopBits := Value;
/l Apply changes
if Connected then
ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortParity( Value: TComPortParity );
begin
/f Set new parity
FComPortParity := Value;
// Apply changes
if Connected then
ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortHwHandshaking( Value: TComPortHwHandshaking );
begin
// Set new hardware handshaking
FComPortHwHandshaking := Value;
/l Apply changes
if Connected then
ApplyCOMSettings:

end;

procedure TCommPortDriver.SetComPortSwHandshaking( Value: TComPortSwHandshaking ).
begin

// Set new software handshaking

FComPortSwHandshaking := Value;

/I Apply changes

if Connected then

ApplyCOMSettings;



end;

procedure TCommPortDriver.SetComPortinBufSize( Value: word );
begin

{ Do nothing if connected }

if Connected then

exit;

// Free the temporary input buffer

FreeMem( FTemplInBuffer, FComPortinBufSize );

// Set new input buffer size

FComPortinBufSize := Value;

/I Allocate the temporary input buffer

GetMem( FTempinBuffer, FComPortinBufSize };

end;

procedure TCommPortDriver.SetComPortOutBufSize( Value: word );
begin
{ Do nothing if connected }
if not Connected then
exit;
/I Set new output buffer size
FComPortOutBufSize := Value;

end;

procedure TCommPortDriver.SetComPortPollingDelay( Value: word );
begin
1/ 1f new delay is not equal to previous value...
if Value <> FComPortPollingDelay then
begin
/1 Stop the timer
if Connected then
KiliTimer( FNotifyWnd, 1 );
/I Store new delay value
FComPortPollingDelay := Value;
/I Restart the timer
if Connected then
SetTimer( FNotifyWnd, 1, FComPortPollingDetlay, nit );
end;

end;

const

Win32BaudRates: array[br110..br115200} of DWORD =

( CBR_110, CBR_300, CBR_600, CBR_1200, CBR_2400, CBR_4800, CBR_9600,
CBR_14400, CBR_19200, CBR_38400, CBR_56000, CBR_57600, CBR_115200{v1.02 removed

CBR_256000} );

: CRB_128000,



const

dcb_Binary = $00000001;

dcb_ParityCheck = $00000002;
deb_OutxCtsFlow = $00000004;
decb_OutxDsrFlow = $00000008;

dcb_DtrControlMask = $00000030;
dcb_DtrControlDisable = $00000000;
dcb_DtrControlEnable = $00000010;
dcb_DirControlHandshake = $00000020;
dcb_DsrSensivity = $00000040;
dcb_TXContinueOnXoff = $00000080;

dcb_OutX = $00000100;
deb_InX =$00000200;
dcb_ErrorChar = $00000400;
dcb_NullStrip = $00000800;

dcb_RtsControlMask = $00003000;
dcb_RtsControlDisable = $00000000;
dcb_RtsControlEnable = $00001000;
dcb_RtsControlHandshake = $00002000:
decb_RtsControlToggle = $00003000;

dcb_AbortOnError = $00004000;
dcb_Reserveds = $FFFF8000;
I/ Apply COM settings.

procedure TCommPortDriver. ApplyCOMSettings;
var dcb: TDCB;
begin

// Do nothing if not connected

if not Connected then

exit;

/I Clear all
fillchar( dcb, sizeof(dcb), 0 );
/I Setup dcb (Device Control Block) fields
dcb.DCBLength := sizeof(dcb); // deb structure size
dcb.BaudRate := Win32BaudRates[ FComPortBaudRate ]; // baud rate to use
/1 Set fBinary: Win32 does not support non binary mode transfers
// (also disable EOF check)
dcb.Flags := dcb_Binary;
if EnableDTRONOpen then
{ Enabled the DTR line when the device is opened and leaves iton }

dcb.Flags := dcb.Flags or dcb_DtrControlEnable;

case FComPortHwHandshaking of // Type of hw handshaking to use



hhNONE:; / No hardware handshaking
hhRTSCTS: // RTS/CTS (request-to-send/clear-to-send) hardware handshaking
deb.Flags := dcb.Flags or deb_OutxCtsFlow or deb_RtsControlHandshake;
end;
case FComPortSwHandshaking of // Type of sw handshaking to use
shNONE:; // No software handshaking
shXONXOFF: // XON/XOFF handshaking
dcb.Flags := dcb.Flags or deb_OutX or deb_inX;
end;
dcb.XONLim := FComPortinBufSize div 4; // Specifies the minimum number of bytes allowed
/1 in the input buffer before the XON character is sent
/ {or CTS is set)
deb . XOFFLim := 1; // Specifies the maximum number of bytes allowed in the input buffer
/I before the XOFF character is sent. The maximum number of bytes
// allowed is calculated by subtracting this value from the size,
/l'in bytes, of the input buffer
dcb.ByteSize := 5 + ord(FComPortDataBits); // how many data bits to use
deb.Parity := ord(FComPortParity); // type of parity to use
dcb.StopBits := ord(FComPortStopbits); // how many stop bits to use
dcb. XONChar := #17; // XON ASCIt char
dcb. XOFFChar := #19; // XOFF ASCIi char
SetCommState( FComPortHandle, dcb );
{ Flush buffers }
FlushBuffers( true, true );
1/ Setup buffers size
SetupComm( FComPortHandle, FComPortinBufSize, FComPortOutBufSize );

end;

function TCommPortDriver.Connect: boolean;
var comName: array[0..4] of char;
tms: TCOMMTIMEOUTS;
begin
/I Do nothing if already connected
Result := Connected;
if Result then
exit;
// Open the COM port
StrPCopy( comName, 'COM' );
comName([3] := chr( ord('1") + ord(FComPort) );
comName[4] := #0;
FComPortHandle := CreateFile(
comName,
GENERIC_READ or GENERIC_WRITE,
0, // Not shared

nil, // No security attributes



OPEN_EXISTING,
FILE_ATTRIBUTE_NORMAL,
0 // No template
):
Result := Connected;
if not Result then
exit;
1l Apply settings
ApplyCOMSettings;
/I Setup timeouts: we disable timeouts because we are polling the com port!
tms.ReadintervalTimeout := 1; // Specifies the maximum time, in milliseconds,
/1 allowed to elapse between the arrival of two
/I characters on the communications line
tms.ReadTotalTimeoutMuitiplier := 0; // Specifies the multiplier, in milliseconds,
/! used to calculate the total time-out period
// for read operations.
tms.ReadTotalTimeoutConstant := 1; // Specifies the constant, in milliseconds,
// used to calculate the total time-out period
/! for read operations.
tms.Write TotalTimeoutMultiplier := 0; // Specifies the multiplier, in milliseconds,
// used to calculate the total time-out period
/I for write operations.
tms.WriteTotalTimeoutConstant := 0; // Specifies the constant, in milliseconds,
// used to calculate the total ime-out period
// for write operations.
SetCommTimeOuts( FComPortHandle, tms );
/I Start the timer (used for polling)
SetTimer( FNotifyWnd, 1, FComPortPollingDelay, nil );

end;

procedure TCommPortDriver.Disconnect;
begin
if Connected then
begin
// Stop the timer (used for polling)
KillTimer( FNotifywnd, 1 );
// Release the COM port
CloseHandle( FComPortHandle );
// No more connected
FComPortHandle := 0;
end;

end;

function TCommPortDriver.Connected: boolean;

begin



Result := FComPortHandle > 0O;

end;

/1 v1.02: flish ndrx buffers
procedure TCommPortDriver.FlushBuffers( inBuf, outBuf: boolean );
var dwAction: DWORD;
begin
if not Connected then
exit;
/I Flush the incoming data buffer
dwAction 1= 0;
if outBuf then
dwAction := dwAction or PURGE_TXABORT or PURGE_TXCLEAR;
if inBuf then
dwAction := dwAction or PURGE_RXABORT or PURGE_RXCLEAR;
PurgeComm{ FComPortHandle, dwAction );

end;

/1 v1.02: retums the output buffer free space or 65535 if
" not connected }
function TCommPortDriver.QutFreeSpace: word;
var stat: TCOMSTAT;
errs: DWORD;
begin
if not Connected then
Result := 65535
else
begin
ClearCommError{ FComPortHandle, errs, @stat );
Result := FComPortOutBufSize - stat.cbOutQue;
end;

end;

// Send data
{function TCommPortDriver.SendData( DataPtr: pointer; DataSize: integer }: boolean;
var nsent: DWORD;
begin
Result := WriteFile( FComPortHandle, DataPtr~, DataSize, nsent, nil );
Result := Result and (nsent=DataSize);

end;}

{ Send data {breaks the data in small packets if it doesn't fit in the output
buffer) }
function TCommpPortDriver.SendData( DataPtr: pointer; DataSize: integer ): integer;

var nToSend, nsent: integer;



i

R

t1: fongint;
begin
{ 0 bytes sent}
Result := 0;
{ Do nothing if not connected }
if not Connected then
exit;
{ Current time }
t1 := GetTickCount;
{ Loop until all data sent or timeout occurred }
while DataSize > 0 do
begin
{ Get output buffer free space }
nToSend := QutFreeSpace;
{ If output buffer has some free space... }
ifnToSend > 0 then
begin
{ Don't send more bytes than we actually have to send }
if n"ToSend > DataSize then
nToSend := DataSize;
{Send }

WriteFile( FComPortHandle, DataPtr™, DataSize, nsent, nil );

{ Update number of bytes sent }
Result := Result + abs(nsent);
{ Decrease the count of bytes to send }
DataSize := DataSize - abs{nsent);
{ Get current time }
t1 := GetTickCount;
{ Continue. This skips the time check below (don't stop
trasmitting if the FOutputTimeout is set too fow) }
continue;
end;
{ Buffer is full. If we are waiting too long then
invert the number of bytes sent and exit }
if (GetTickCount-t1) > FOutputTimeout then
begin '
Result := -Result;
exit;
end;
end;

end;

// Send a pascal string (NULL terminated if $H+ (default))
function TCommPortDriver.SendString( s: string ): boolean;

var len: integer;



begin
len:=length(s )
{$IFOPT H+}
/I New syle pascal string (NULL terminated)
Resuit := SendData( pchar(s), len ) = len;
{$ELSE}
// Old style pascal string (s[0] = length)
Result := SendData( pchar(@s{1]), len ) = len;
{$SENDIF}

end;

1/ v1.02: send a C-style strings (NULL terminated)
function TCommPortDriver.SendZString( s: pchar ): boolean;
var len: integer;
begin
len := strlen(s );
Result ;= SendData( s, fen } = len;

end;

1/ v1.02: set DTR line high (onOff=TRUE) or low (onOff=FALSE).
/I You must not use HW handshaking.
procedure TCommPoriDriver.ToggleDTR( onOff: boolean );
const funcs: array[boolean] of integer = (CLRDTR,SETDTRY);
begin
if Connected then
EscapeCommFunction{ FComPortHandle, funcs[onOff] );

end;

/1 v1.02; set RTS line high (onOff=TRUE) or low (onOff=FALSE).
1 You must not use HW handshaking.
procedure TCommPortDriver. ToggleRTS( onOff: boolean );
const funcs: array[boolean] of integer = (CLRRTS,SETRTS);
begin
if Connected then
EscapeCommFunction{ FComPortHandle, funcs[onOff] );

end;

/I COM port polling proc
procedure TCommPortDriver.TimerWndProc( var msg: TMessage );
var nRead: dword;
begin
if (msg.Msg = WM_TIMER) and Connected then
begin
nRead :=0;
if ReadFile( FComPortHandle, FTemplnBuffer”, FComPortinBufSize, nRead, nil ) then



if (n\Read <> 0) and Assigned{FComPortReceiveData) then
FComPortReceiveData( Self, FTempinBuffer, nRead );
end;

end;

procedure Register;
begin
{ Register this component and show it in the 'System’ tab
of the component palette }
RegisterComponents('System', [TCommPortDriver]);

end;

end.



unit Sockets;

interface

uses
SysUtits, WinTypes, WinProcs, Messages, Classes, Graphics, Controls,
Forms, Dialogs, WinSock;

const
{ User Windows Messages }
WM_ASYNCSELECT = WM_USER + 0;

type
TDataAvailable = procedure (Sender: TObject; Socket: TSocket) of object;
TDataNeeded = procedure (Sender: TObject; Socket: TSocket) of object;
TSessionClosed = procedure (Sender: TObject; Socket: TSocket) of object;
TSessionAvailable = procedure (Sender: TObject; Socket: TSocket) of object;
TSessionConnected = procedure (Sender: TObject; Socket: TSocket) of object:

TErrorOccurred = procedure (Sender: TObject; Socket: Integer; Error: integer: Msg: string) of object;

TSockets = class(TWinControl}

private
Pse: PServEnt;
Phe: PHostEnt;
Ppe: PProtoEnt;
sin: TSockAddrin;
initdata: TWSAData;
FAuthorized: Boolean;
FPort: String;
FIPAddr: String;
FSocket: TSocket;
FMSocket: TSocket;
FMode: longint;
FTimeout: integer;
FMaximumReceivel ength: integer;
FDataAvailable: TDataAvailable;
FDataNeeded : TDataNeeded;
FSessionClosed: TSessionClosed;
FSessionAvailable: TSessionAvailable;
FSessionConnected: TSessionConnected;
FErrorOccurred: TErrorOccurred;
procedure SetText(Text: string);
function GetText : string;
procedure SetTextOOB(Text: string);
function GetTextOOB : string;
function PeekData : string;
function SocketErrorDesc(error: integer) : string;

procedure SocketError{(Socket: TSocket; sockfunc: string; error: integer);



procedure TWMPaint(var msg:TWMPaint); message WM_PAINT;
procedure SetTimeout;
procedure ResetTimeout;
function GetLocalHostName: string;
protected
procedure WMASyncSelect{var msg: TMessage); message WM_ASYNCSELECT;
procedure WMTimer(var msg: TMessage); message WM_TIMER;
public
constructor Create(AOwner: TComponent); override;
destructor Destroy; override;
{ I'd like to call these methods Connect, Close, Listen, etc but
they would conflict with the WSock32.DLL function names ! }
procedure SConnect;
procedure SClose;
procedure Slisten;
procedure SCancelListen;
function SAccept: TSocket;
function SReceive(Socket: TSocket; szBuff: PChar; var rlen: integer): integer;
function SSend{Socket: TSocket; szBuff: PChar; var slen: integer): integer;
function GetlPAddr(aSocket: TSocket): string;
function GetLocallPAddr: string;
function GetPort(aSocket: TSocket): string;
function GetPeeriPAddr(aSocket: TSocket): string;
function GetPeerPort(aSocket: TSocket): string;
function GetBlocking: Boolean;
procedure SetBlocking(flag: Boolean); .
property Text: string read GetText write SetText;
property Authorized: Boolean read FAuthorized write FAuthorized;
property Peek: string read PeekData;
property OOB: string read GetTextOOB write SetTextOOB;
property SocketNumber: TSocket read FSocket write FSocket;
property MasterSocket: TSocket read FMSocket write FMSocket;
property HostName: string read GetLocalHostName;
published
property MaximumReceivelength: integer read FMaximumReceiveLength write FMaximumReceivelength;
property IPAddr: string read FIPAddr write FIPAddr,;
property Port: string read FPort write FPort;
property NonBlocking: Boolean read GetBlocking write SetBlocking default True;
property Timeout: integer read FTimeout write FTimeout default 30;
property OnDataAvailable: TDataAvailable read FDataAvailable
write FDataAvailable;
property OnDataNeeded: TDataNeeded read FDataNeeded
write FDataNeeded;
property OnSessionClosed: TSessionClosed read FSessionClosed

write FSessionClosed;



property OnSessionAvailable: TSessionAvailable read FSessionAvailable
write FSessionAvailable;

property OnSessionConnected: TSessionConnected read FSessionConnected
write FSessionConnected;

property OnErrorOccurred: TErrorOccurred read FErrorOccurred
write FErrorOccurred;

end;

procedure Register;

implementation

procedure Register;
begin
RegisterComponents('Samples', [TSockets]);

end;

constructor TSockets.Create(AOwner: TComponent);
var

iStatus: integer;
begin

inherited Create(AOwner);

FAuthorized := False;

FMode = 1,

FTimeout := 30;

FMaximumReceivelength := 8192;

FSocket := INVALID_SOCKET,

FMSocket := INVALID_SOCKET;

iStatus := WSAStartup($101,initdata);

if iStatus <> 0 then

SocketError(0,'Constructor (WSAStartup) WSAGetLastError);
invalidate;

end;

destructor TSockets.Destroy.
var
iStatus: integer,;
begin
iStatus := WSACleanup;
if iStatus < 0 then
SocketError(INVALID_SOCKET,'Destructor (WSACleanup) , WSAGetLastError);
inherited Destroy;

end;



et

procedure TSockets. TWMPaint(var msg: TWMPaint);
var
icon: Hicon;
dc: HDG;
begin
if csDesigning in ComponentState then
begin
icon := Loadlcon(HInstance, MAKEINTRESOURCE('TSOCKETS'));
dc := GetDC(Handle);
Width := 32;
Height := 32;
Drawlcon(dc,0,0,icon);
ReleaseDC(Handle,dc);
FreeResource(icon);
end;
ValidateRect(Handle,nil);

end;

function TSockets.GetBlocking: Boolean;
begin
if FMode = 1 then
Result := True
else
Result := False;

end;

procedure TSockets.SetBlocking(flag: Boolean);
begin
if flag then
FMode := 1
else
FMode :=0;

end;

procedure TSockets.SetText(Text: string);
var

BytesSent: integer;

pBuff: PChar;
begin

pBuff ;= StrAlloc({Length(Text)+1);

StrPCopy(pBuff,Text);

if FMode = 0 then

SetTimeout;

BytesSent := send(FSocket,pBuff* Length(Text),0);



if FMode = 0 then

ResetTimeout;
if BytesSent < 0 then

SocketError(FSocket,'SetText (Send)' WSAGetLastError);
StrDispose(pBuff);

end;

function TSockets.GetText: string;
var
len: integer;
pBuff: PChar;
begin
if FSocket <> INVALID_SOCKET then
begin
pBuff := StrAlloc(FMaximumReceiveLength);
if FMode = 0 then’
SetTimeout;
len := recv{FSocket,pBuff~,FMaximumReceiveLength,0);
if FMode = 0 then
ResetTimeout;
if fen < 0 then
SocketError(FSocket,'GetText (Recv)' \WSAGetLastError);
pBuffllen] := chr(0);
Result ;= pBuff;
StrDispose(pBuff);
end
else Result := ",

end;

procedure TSockets.SetTextOOB(Text: string);
var
BytesLeft, BytesSent: integer;
pBuff: PChar;
begin
pBuff := StrAlloc(Length(Text)+1);
StrPCopy(pBuff,Text);
if FMode = 0 then
SetTimeout;
BytesSent := send(FSocket,pBuff~,Length(Text), MSG_OO0B);
if FMode = 0 then
ResetTimeout;
if BytesSent < 0 then
SocketError(FSocket,'SetText (Send)’ WSAGetLastError);
StrDispose(pBuff);

end;



function TSockets.GetTextOOB: string;
var
len: integer;
pBuff: PChar;
begin
if FSocket <> INVALID_SOCKET then
begin
pBuff := StrAlloc(FMaximumReceivelength);
if FMode = 0 then
SetTimeout;
len := recv{FSocket,pBuff*,FMaximumReceivelLength, MSG_OOBY);
if FMode = 0 then
ResetTimeout;
if len <0 then
SocketError(FSocket,'GetText (Recv)'  WSAGetLastError);
Result := pBuff;
StrDispose(pBuff);
end
else Result:=";

end;

function TSockets.PeekData: string;
var
len: integer;
pBuff: PChar;
begin
if FSocket <> INVALID_SOCKET then
begin
pBuff := StrAlloc{(FMaximumReceiveLength);
if FMode = 0 then
SetTimeout;
len := recv{FSocket,pBuff~,FMaximumReceiveLength,MSG_PEEK);
if FMode = 0 then
ResetTimeout;
if len <0 then
SocketError(FSocket,'PeekData (Peek)' WSAGetlastError);
Result ;= pBuff;
StrDispose(pBuff);
end
else Result :=";

end;

function TSockets.GetPort(aSocket: TSocket): string;



var
addr: TSockAddrin;
addrlen: integer,;

begin
addrlen := sizeof(addr);
getsockname(aSocket,addr,addrlen);
Result ;= IntToStr(ntohs(addr.sin_port});

end;

function TSockets.GetIPAddr(aSocket: TSocket): string;
var
addr: TSockAddrin;
addrlen: integer,
szIPAddr: PChar;
begin
addren := sizeof(addr);
getsockname(aSocket,addr,addrien);
szIPAddr ;= inet_ntoa(addr.sin_addr);
Result := StrPas(szIPAddr);

end;

function TSockets.GetLocallPAddr: string;
var

addr: TSockAddrin;

Phe: PHostEnt;

szHostName: array[0..128] of char;
begin

GetHostName(szHostName, 128);

Phe := GetHostByName(szHostName);

if Phe = nil then
Result :='0.0.0.0°

else

begin

addr.sin_addr.S_addr := longint{plongint(Phe~.h_addr_fist")");
Result := inet_ntoa(addr.sin_addr);
end;

end;

function TSockets.GetLocalHostName: string;
var

szHostName: array[0..128] of char;
begin

GetHostName(szHostName, 128);

Result 1= szHostName;

end;



function TSockets.GetPeerPort{aSocket: TSocket): string;
var
addr: TSockAddrlin;
addrlen: integer;
begin
addrien := sizeof(addr);
getpeemame(aSocket,addr,addrien);
Resuit := IntToStr{ntohs{addr.sin_port));

end;

function TSockets.GetPeerlPAddr{aSocket: TSocket): string;
var
addr: TSockAddrlin;
addrien: integer,
szIPAddr: PChar;
begin
addrlen := sizeof(addr);
getpeemame(aSocket,addr,addrlen);
szIPAddr := inet_ntoa(addr.sin_addr);
Result := StrPas(sziPAddr);

end;

function TSockets.SReceive(Socket: TSocket; szBuff: PChar; var rlen: integer) : integer;
begin
if Socket <> INVALID_SOCKET then
begin
if FfMode = 0 then
SetTimeout;
Result := recv(Socket,szBuff* rlen,0);
if FMode = 0 then
ResetTimeout;
if den < 0 then
SocketError(FSocket,'SReceive' WSAGetLastError);
end
else Result ;= -1;

end;

function TSockets.SSend(Socket: TSocket; szBuff: PChar; var slen: integer): integer;
begin
if Socket <> INVALID_SOCKET then
begin
if FMode = 0 then



SetTimeout;
slen := send(Socket,szBuff~,sten,0);
if FMode = 0 then
ResetTimeout;
if slen <0 then
SocketError(FSocket,'SSend' WSAGetLastError);
Result := slen;
end;

end;

procedure TSockets. WMASyncSelect(var msg: TMessage);
var
err: integer;
errfn: string;
begin
err := WSAGetSelectError(msg.LParam);
if err > WSABASEERR then
begin
case WSAGetSelectEvent(msg.IParam) of
FD_READ: errfn := 'FD_READ";
FD_WRITE: errfn := 'FD_WRITE";
FD_CLOSE: errfn := 'FD_CLOSE",
FD_ACCEPT: errfn := ‘FD_ACCEPT";
FD_CONNECT: errfn := 'FD_CONNECT";
end;
SocketError(msg.wParam,errfn,err);
end
else
case WSAGetSelectEvent{msg.IParam) of
FD_READ:
begin
if Assigned(FDataAvaitable) then
FDataAvailable(Self,msg.wParam);
end;
FD_WRITE:
begin
if Assigned(FDataNeeded) then
FDataNeeded(Self, msg.wParamy;
end;
FD_CLOSE:
begin
if Assigned(FSessionClosed) then
FSessionClosed(Self, msg.wParamy);
end;

FD_ACCEPT:



begin
if Assigned(FSessionAvailable) then
FSessionAvailable(Self,msg.wParam);
end;
FOD_CONNECT:
begin
if Assigned(FSessionConnected) then
FSessionConnected(Self,msg.wParam);
end;
end;

end;

procedure TSockets. WMTimer(var msg: TMessage);
var
szErrMsg: array[0..255] of char;
begin
KillTimer(Handle,10);
if WSAlsBlocking then
begin
WSACancelBlockingCall;
if Assigned(FErrorOccurred) then
FErrorOccurred(Self,FSocket, WSAETIMEDOUT,'Blocking call timed out')
else
begin
StrPCopy(szErrMsg,'Error ' + IntToStr(WSAETIMEDOUT) + #134#10 +
‘Blocking call timed out');
Application.MessageBox(szErrMsg, 'WINSOCK CALL CANCELED', mb_OKCancel +
mb_DefButton1);
end;
end;

end;

procedure TSockets.SConnect;
var
iStatus: integer;
szTcp: PChar;
szPort: array[0..31] of char;
szData: array[0..256] of char;
bind_sin: TSockAddrin;
alport: TSocket;
begin
if FPort = " then
begin
Application.MessageBox('No Port Specified’, 'WINSOCK ERROR', mb_OKCancel +



mb_DefButton1);
exit;
end;
if FIPAddr =" then
begin
Application.MessageBox('No {P Address Specified', ' WINSOCK ERROR', mb_OKCance! +
mb_DefButton1);
exit;
end;
sin.sin_famity := AF_INET;
StrPCopy(szPort,FPort);
szTcp := 'tep’;
Pse := getservbyname(szPort,szTcp);
if Pse = nil then
sin.sin_port := htons{StrToInt(StrPas(szPort)))
else sin.sin_port := Pse”.s_port;
StrPCopy(szData,FIPAddr);
sin.sin_addr.s_addr := inet_addr(szData);
if sin.sin_addr.s_addr = INADDR_NONE then
begin
Phe := gethostbyname(szData);
if Phe = nil then
begin
StrPCopy(szData,'Cannot convert host address');
Application.MessageBox(szData, 'WINSOCK ERROR', mb_OKCancel +
mb_DefButton1);
exit;
end,
sin.sin_addr.S_addr := longint{plongint(Phe".h_addr_list"*)");
end;
Ppe := getprotobyname(szTcp);
FSocket := socket(PF_INET,SOCK_STREAM,Ppe”.p_proto);
if FSocket < 0 then
SocketError(INVALID_SOCKET,'SConnect (socket)' WSAGetLastError);
if FAuthorized = True then
begin
alport := IPPORT_RESERVED;
bind_sin.sin_family := AF_INET;
bind_sin.sin_addr.s_addr := 0;
repeat
bind_sin.sin_port := htons(alport);
if bind(FSocket,bind_sin,sizeof(bind_sin}} = 0 then
break;
if WSAGetlLastError <> WSAEADDRINUSE then
SocketError(FSocket,'SConnect bind()', WSAGetLastError);



dec(alport);
until(alport <= (IPPORT_RESERVEL div 2));
end;
if FMode = 1 then
begin
iStatus := WSAASyncSelect(FSocket,Handle, WM_ASYNCSELECT,
FD_READ or FD_CLOSE or FD_CONNECT or FD_WRITE});
if iStatus <> 0 then
SocketError(FSocket,' WSAAsync Select, WSAGetLastError);
¥ end
else
iStatus := ioctisocket(FSocket, FIONBIO,FMode);
if FMode = 0 then
SetTimeout;
iStatus := connect(FSocket,sin,sizeof(sin));
if FMode = 0 then
ResetTimeout;
if iStatus <> 0 then
begin
iStatus := WSAGetLastError;
! if iStatus <> WSAEWOULDBLOCK then
SocketError(FSocket,'SConnect' WSAGetLastError);
end;

end;

procedure TSockets.SListen;
var
iStatus: integer;
szTcp: PChar;
szPort: array[0..31] of char;
szData: array[0..256] of char;
begin
if FPort =" then
begin
Application.MessageBox('No Port Specified', 'WINSOCK ERROR’, mb_QOKCancel +
mb_DefButtont);
exit;
end;
sin.sin_family := AF_INET;
sin.sin_addr.s_addr := INADDR_ANY;
szTep = 'tep’;
StrPCopy(szPort,FPort);
Pse := getservbyname(szPort,szTcp);
if Pse = nil then

sin.sin_port := htons(StrTolnt(StrPas(szPort)))



else sin.sin_port ;= Pse”.s_port;
Ppe := getprotobyname(szTcp);
FMSocket := socket(PF_INET,SOCK_STREAM,Ppe”.p_proto);
if FMSocket < 0 then
SocketError(INVALID_SOCKET,'socket' WSAGetLastError);
iStatus := bind(FMSocket, sin, sizeof(sin));
if iStatus <> 0 then
SocketError(FMSocket, Bind',\WSAGetLastError);
iStatus := listen(FMSocket,5);
if iStatus <> 0 then
SocketEmror(FMSocket, Listen' WSAGetl.astError);
if FMode = 1 then
begin
iStatus := WSAASyntSelect(FMSocket,Handle, WM_ASYNCSELECT,
FD_READ or FD_WRITE or FD_ACCEPT or FD_CLOSE);
if iStatus <> 0 then
SocketError(FMSocket,'WSAASyncSelect WSAGetLastError);
end
else ioctisocket(FMSocket, FIONBIO,FMode);

end;

procedure TSockets.SCancelListen;
var
iStatus: integer;
begin
if FMode = 1 then
WSAASyncSelect(FMSocket,Handle WM_ASYNCSELECT,0);
shutdown(FMSocket,2};
iStatus := closesocket(FMSocket);
if iStatus <> 0 then
SocketError(FMSocket,'CancelListen (closesocket) WSAGetLastError);
FMSocket := 0;

end;

function TSockets.SAccept: TSocket;
var

iStatus: integer;

len: integer;
begin

len := sizeof(sin);

if FMode = 0 then

SetTimeout;
FSocket := accept{FMSocket,sin,len);

if FMode = 0 then



begin
ResetTimeout;
foctisocket(FSocket,FIONBIO,FMode);

end;

if FMSocket < 0 then
SocketError(FSocket,'Accept’,\ WSAGetLastError);

Result := FSocket;

end;

procedure TSockets.SClose;
var
iStatus: integer;
fin: TLinger;
linx: array[0..3] of char absolute lin;
begin
if FMode = 1 then
WSAASyncSelect(FSocket,Handle WM_ASYNCSELECT,0);
if WSAlsBlocking then
WSACance!BlockingCall;
shutdown(FSocket,2);
lin.l_onoff := 1;
lin.I_linger := 0;
setsockopt{FSocket,SOL_SOCKET,SO_LINGER linx,sizeof{lin));
iStatus := closesocket(FSocket);
if iStatus <> 0 then
SocketError(FSocket,' Disconnect {closesocket) WSAGetLastError);
FSocket := INVALID_SOCKET;

end;

procedure TSockets.SocketError(Socket: TSocket; sockfunc: string; error: Integer);
var
szLine: array{0..255] of char;
line, ErMsg: string;
begin
ErrMsg := SocketErrorDesc(error);
line := 'Error '+ IntToStr(error) + ' in function ' + sockfunc +
#13#10 + ErrMsg;
if Assigned(FErrorOccurred) then
FErrorQccurred(Self,Socket,error,ErrMsg)
else
begin
StrPCopy(szLine line);
Application.MessageBox(szLine, 'WINSOCK ERROR', mb_OKCancel +
mb_DefButton1);



halt;
end;

end;

function TSockets.SocketErrorDesc(error: integer) : string;
begin
case error of
WSAEINTR:
SocketErrorDesc := 'interrupted system call';
' WSAEBADF:
SocketErrorDesc := 'Bad file number’;
: WSAEACCES:
SocketErrorDesc := ‘Permission denied’;
WSAEFAULT:
SocketErrorDesc := 'Bad address';
WSAEINVAL:
SocketErrorDesc ;= 'Invalid argument’;
WSAEMFILE:
SocketErrorDesc := 'Too many open files';
WSAEWOULDBLOCK:
SocketErrorDesc := '‘Operation would block';
WSAEINPROGRESS:
SocketErrorDesc := ‘Operation now in progress';
WSAEALREADY:
SocketErrorDesc := '‘Operation already in progress';
WSAENOTSOCK:
SocketErrorDesc := 'Socket operation on non-socket';
B WSAEDESTADDRREQ:
SocketErrorDesc := 'Destination address required";
WSAEMSGSIZE:
SocketErrorDesc := 'Message too long';
WSAEPROTOTYPE:
SocketErrorDesc := 'Protocol wrong type for socket';
WSAENOPROTOOPT:
SocketErrorDesc := 'Protocol not available’;
WSAEPROTONQOSUPPORT:
SocketErrorDesc := 'Protocol not supported';
. WSAESOCKTNOSUPPORT:
SocketErrorDesc := 'Socket type not supported’;
i WSAEOPNOTSUPP:
SocketErrorDesc := 'Operation not supported on socket’;
! WSAEPFNOSUPPORT:
SocketErrorDesc := 'Protocol family not supported';
WSAEAFNOSUPPORT:

SocketErrorDesc := 'Address family not supported by protocol family';



WSAEADDRINUSE:

SocketErrorDesc := 'Address already in use’;
WSAEADDRNOTAVAIL:

SocketErrorDesc := ‘Can"t assign requested address",
WSAENETDOWN:

SocketErrorDesc := 'Network is down';
WSAENETUNREACH:

SocketErrorDesc := 'Network is unreachable’;
WSAENETRESET:

SocketErrorDesc := 'Network dropped connection on reset’;
WSAECONNABORTED:

SocketErrorDesc := ‘Software caused connection abort’;
WSAECONNRESET:

SocketErrorDesc := 'Connection reset by peer';
WSAENOBUFS:

SocketErrorDesc := 'No buffer space available’;
WSAEISCONN:

SocketErrorDesc := 'Socket is already connected';
WSAENOTCONN:

SocketErrorDesc := 'Socket is not connected';
WSAESHUTDOWN:

SocketErrorDesc := ‘Can"t send after socket shutdown’;
WSAETOOMANYREFS:

SocketErrorDesc := 'Too many references: can"t splice’;
WSAETIMEDOUT:

SocketErrorDesc := '‘Connection timed out';
WSAECONNREFUSED:

SocketErrorDesc = '‘Connection refused';
WSAELOOP:

SocketErrorDesc := 'Too many levels of symbolic links';
WSAENAMETOOLONG:

SocketErrorDesc := 'File name too long',;
WSAEHOSTDOWN:

SocketErrorDesc := "Host is down';
WSAEHOSTUNREACH:

SocketErrorDesc := 'No route to host';
WSAENOTEMPTY:

SocketErrorDesc := 'Directory not empty';
WSAEPROCLIM:

SocketErrorDesc := 'Too many processes’;
WSAEUSERS:

SocketErrorDesc ;= 'Too many users';
WSAEDQUOT:

SocketErrorDesc := 'Disc quota exceeded’;

WSAESTALE:



SocketErrorDesc := 'Stale NFS file handle’;
WSAEREMOTE:

SocketErrorDesc := 'Too many levels of remote in path';
WSASYSNOTREADY:

SocketErrorDesc := '‘Network sub-system is unusable’;
WSAVERNOTSUPPORTED:

SocketErrorDesc := 'WinSock DLL cannot support this application’;
WSANOTINITIALISED:

SocketErrorDesc := 'WinSock not initialized';
WSAHOST_NOT_FOUND:

SocketErrorDesc := ‘Host not found";
WSATRY_AGAIN:

SocketErrorDesc := ‘Non-authoritative host not found’;
WSANO_RECOVERY:

SocketErrorDesc = 'Non-recoverable error';
WSANO_DATA:

SocketErrorDesc := ‘No Data’;
else SocketErrorDesc :='Not a WinSock error';

end;

end;

procedure TSockets.SetTimeout;
begin
if FTimeout > 0 then
SetTimer{Handle,10,FTimeaout*1000,nil);

end;

procedure TSockets.ResetTimeout;
begin
if FTimeout > 0 then
KiilTimer(Handle,10);

end;

end.



General Description

This CMOS device provides low cost tone-dialing capability
in microprocessor-controlied telephone applications. 4-bit
binary data is decoded directly, without the need for conver-
sion to simulated keyboard inputs required by standard
DTMF generators. With the TONE ENABLE input low, the
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Features

m Direct microprocessor interface

m Binary data inputs with latches

® Generates 16 standard tone pairs

m On-chip 3.579545 MHz crystal-controlled oscillator

=m Better than 0.64% frequency accura
oscillator is inhibited and the device is in a low power idle o "t h?s isncy il
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¢
Absolute Maximum Ratings
If Milkitary/Aerospace specified devices are required,

please contact the National Semiconductor Sales Storage Temperature
Office/Distributors for availability and specifications. Maximum Power Dissipation
Supply Voltage (Vpp—Vss) 12v
MUTE Vohiage 12v
Maximum Voltage at

Any Other Pin Vpp + 0.3V 10 Vgg — 0.3V

Eleétrical Characteristics

Operating Temperature, T

—30°Cto +70°C
—~55°Gto +150°C

500 mW

Uniess otherwise noted, limits printed in BOLD characlers are guaranteed for Vpp = 3.5V to 8V, Ty = 0°C to +70°C by
correlation with 100% electrical testing at Ta = 25°C. All other limits are assured by correlation with other production tests and/

or product design and characterization.

Parameter Conditions Min Typ Max Units
Minimum Supply Voltage, Vpp (min) Generating Tones 3.5 \"
Minimum Supply Voltage for Data Input, 2 v
TONE ENABLE and MUTE Logic Functions
Operating Current
idle Ry = «, D0-D3 Open 55 350 BA
Generating Tones Vpp = 3.5V, Mute Open 1.5 2.5 mA
input Pull-Up Resistance
DO~-D3 100 kQ
TONE ENABLE 50 ko
Input Low Leve!
TOME ENABLE, D0-D3 0.2Vpp v
Input High Level
TOMNE ENABLE, D0-D3 0.8 Vpp v
MUTE OUT Sink Current Vpp = 3.5V 0.4 mA
(TONE ENABLE LOW) Vo = 0.5V *
MUTE OUT Leakage Current Vpp = 3.5V § A
(TONE ENABLE HIGH) Vo = VoD i
Output Amphtudes R =2400 130 170 220 mVrms
Lew Group Vpp = 3.5V 180 230 310 Ve
High Group Ta = 25°C myrms
Mean Output DC Offset Vpp = 3.5V 12 v
Vpp = 8V 36 v
High Group Pre-Emphasis 2.2 27 3.2 dB
Dual Tone/Total Harmonic Distortion Ratio 1 MHz Bandwidth, Vpp = 5V
-20 dB
¥ Ry = 2400
Start-Up Time (10 90% Amplitude), tosc 4 ms
Data Set—Up Time, g (Figure 2) Vpp = 8V 100 ns
Data HMold Time, ty Vpp = 5V 280 ns
Data Duration ty Vpp = 5V 600 ns

Note 1: R_is the external load resistor connected from TONE OUT to Vgs.
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Order Number TP5088WM or TP5088N
See NS Package M14B or N14A

Functional Description

With the TONE ENABLE pin pulled tow, the device is in a
low power idle mode, with the oscillator inhibited and the
output transistor turned off. Data on inputs D0-D3 is ig-
nored until a rising transition on TONE ENABLE. Data meet-
ing the timing specifications is latched in, the oscillator and
output stage are enabled, and tone generation begins. The
decoded data sets the high group and low group program-
mable counters to the appropriate divide ratios. These
counters sequence two raticed-capacitor D/A converters
through a series of 28 equal duration steps per sine wave
cycle. On-chip regulators ensure good stability of tone am-
plitudes with variations in supply voltage and temperature.
The two tones are summed by a mixer amplifier, with pre-
emphasis applied to the high group tone. The output is an
NPN emitter-follower requiring the addition of an external
load resistor to Vgs.

Table | shows the accuracies of the tone output frequencies
and Table It is the Functional Truth Table.

TABLE 1. Output Frequency Accuracy

Tone Standard | Tone Output % Deviation

Group | DTMF (Hz) Frequency from Standard
Low 697 694.8 —0.32
Group 770 770.1 +0.02
fiL 852 852.4 +0.03
941 940.0 —0.11
High 1208 1206.0 —0.24
Group 1336 1331.7 ~0.32
fy 1477 1486.5 +0.64
1633 1639.0 +0.37

Pin Descriptions

Vpo (Pin 1): This is the positive supply to the device, refer-
enced to Vgs. The collector of the TONE OUT transistor is
also connected to this pin.

Vgs (Pin 5): This is the negative voltage supply. All voltages
are referenced to this pin.

0SC IN, OSC OUT (Pins 6 and 7): All tone generation tim-
ing is derived from the on-chip oscillator circuit. A low-cost

3.579545 MHz A-cut crystal (NTSC TV color-burst) is need-
ed between pins 6 and 7. Load capacitors and a feedback
resistor are included on-chip for good start-up and stability.
The oscillator is stopped when the TONE ENABLE input is
pulled to logic fow.

TONE ENABLE input (Pin 2): This input has an internal
putl-up resistor. When TONE ENABLE is pulled to logic low,
the oscillator is inhibited and the tone generators and output
transistor are tumed off. A low to high transition on TONE
ENABLE latches in data from DO-D3. The oscillator starts,
and tone generation continues until TONE ENABLE is
pulled fow again.

MUTE (Pin 8): This output is an open-drain N-channel de-
vice that sinks current to Vgg when TONE ENABLE is low
and no tones are being generated. The device tumns off
when TONE ENABLE is high.

Do, D1, D2, D3 (Pins 8, 10, 11, 12): These are the inputs for
binary-coded data, which is latched in on the rising edge of
TONE ENABLE. Data must meet the timing specifications of
Figure 2. At all other times these inputs are ignored and may
be multiplexed with other system functions.

TONE OUT (Pin 14): This output is the open emitter of an
NPN transistor, the collector of which is connected internal-
ly to Vpp. When an external load resistor is connected from
TONE OUT to Vgg, the output voltage on this pin is the sum
of the high and low group tones superimposed on & DG
offset. When not generating tones, this output transistor is
turned off to minimize the device idle current.

SINGLE TONE ENABLE (Pin 3): This input has an internal
pull-up resistor. When pulled to Vgg, the device is in single
tone mode and only a single tone will be generated at pin 14
(for testing purposes). For pormal operation, leave this pin
open-circuit or pull to Vpp.

GROUP SELECT (Pin 4): This pin is used to select the high
group or low group frequency when the device is in single
tone mode. It has an internal pull-up resistor. Leaving this
pin open-circuit or pulling it to Vpp will generate the high
group, while pulling to Vgg will generate the low group fre-
quency at the TONE OUT pin.




TABLE H. Functional Truth Table

FIGURE 2

TL/H/5004-3

*Adjust R for desired tone ampitude.

FIGURE 3

Keyboard Data Inputs TONE TONES OUT MUTE
Equivalent | g | po | D1 | Do | ENABLE | ¢ z) | twHo)
X X X X X 0 ov ov ov
1 0 0 o 1 e 697 1209 o/c
2 0 0 1 0 e 697 1336 0/C
3 0 o 1 1 e 697 1477 o/C
4 0 1 0 0 e 770 1209 0/C
5 o 1 0 1 e 770 1336 0/C
6 ] 1 i 0 e 770 1477 o/c
7 ) 1 1 1 e 852 1209 0/C
8 1 ) ) 0 e 852 1336 o/C
9 1 0 0 1 e 852 1477 o/c
0 1 0 1 0 e 941 1336 0/C
. 1 0 1 1 e 941 1209 0/C
# 1 1 0 0 e 941 1477 0/C
A 1 1 0 1 s 697 1633 o/c
B 1 1 1 0 e 770 1633 0/C
c 1 1 1 1 e 852 1633 0/¢
D 0 o' 0 0 e 941 1633 0/C
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TP5088 DTMF Generator for Binary Data
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LIFE S8UPPORT POLICY

NS Package Number N14A

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

or systems are devices or

be reasonably expected to cause the

2. A critical component is any component of a life
support device or system whose failure to perform can

failure of the life

support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
ﬂ National Semiconductor Natianal Semiconductor
Corporation Eu Hong Kong Ltd. Japan Lid
1111 Weast Bardin Road Fex {+49) 0-180-530 85 86 13th Focr, Tek 81-043-299-2309

Addingion, TX 76017
Tet: 1(B00) 272-6059
Fax 1(B00) 737-7018

Email cnjwge@tevm2.nsc.com
Deutsch Tek {+49) 0-180-530 85 85

Engish Tet (+49) 0-180-532 78 32 Hon? Kong
Frangais Tek (+48) 0-180-532 93 58 Tet (852) 2737-1600
lafigro  Tel: (+-48) 0-180-534 16 80 Fax: (852) 2736-9960

Fex: 81-043-299-2408

National does not sssume any

for use of any circutry

£ clrcutt patent Icansas are implied and National reserves tha right at any ime without nofice 1o change aaid circuttry snd specitications.




frs ICL232

ugust 1997 +5V Powered, Dual RS-232 Transmitter/Receiver
Features Description
* Meets All RS-232C and V.28 Specifications The ICL232 is a dual RS-232 transmitter/receiver interface
« Requires Only Single +5V Power Supply circu.it that me'ets all EIA RS-232C and V.28 specifications. It
« Onboard Voltage Doubler/invert requires a single +5V power supply, and features two
ge ] erier onboard charge pump voltage converters which generate
* Low Power Consumption +10V and -10V supplies from the 5V supply.
* 2 Drivers The drivers feature true TTL/CMOS input compatibility, slew-
- +8V Output Swing for +5V Input rate-limited output, and 300Q power-off source impedance.
- 3000 Power-off Source Impedance The receivers can handle up to +30V, and have a 3kQ to 7kQ
- Output Current Limiting input impedance. The receivers also have hysteresis to
- TTL/CMOS Compatible improve noise rejection.
- 30V/us Maximum Slew Rate . ,
ne Ordering Information
* 2 Receivers
- 136V Input Voltage Range TEMP. PKG.
- 3k2 to 7kQ Input Impedance PART NUMBER | RANGE (°C) PACKAGE NO.
- 0.5V Hysteresis to Improve Noise Rejection ICL232CPE 01070 16 Ld PDIP £16.3
« All Critical Parameters are Guaranteed Over the Entire
Commercial, Industrial and Military Temperature Ranges | ICL232CBE 0to70 |161Ld SOIC M16.3
Applications ICL232IPE 401085 [16LdPDIP E16.3
* Any System Requiring RS-232 Communications Port ICL232IJE 401085 |16 Ld CERDIP F16.3
- Computer - Portable and Mainframe
- Peripheral - Printers and Terminals ICL232IBE -40to 85 |16 Ld SOIC M16.3
- Portable Instrumentation ICL232MJE 5510125 |16LdCERDIP  |F16.3
- Modems
+ Dataloggers
Pinout Functional Diagram
ICL232 (PDIP, CERDIP, SOIC) i
TOP VIEW 1.0pF+_,Jﬁ "
oG T T
Cl+ |1 16} V, cc 1uF
° w1 ssvro10v kT g
v+ [2] 15] ano 3] y. VOLTAGE INVERTER
4
ct-[3] 14] Ti0ur e @ aovroaov e
C2+E E Riy co. VOLTAGE INVERTER —Ji 1uF
+5v-wvl T =
c2- E E RiguT g | 400K0 > 14 Tour
v-[6] [11] Timy +5V T2
Ton, 101 400ko 7 T20ut
T2ouT E E T21q N =
Rtour 12 A 13 A1
R2w [ 8 El R2out 'R\1] o
R2quT +— aq * . Rey
R2 iskﬂ
T
SAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |C Handling Procedures. File Nymber 3020.5
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ICL232

Absolute Maximum Ratings

VoctoGround. ....oooeu ..., (GND -0.3V) < Vog < 6V
VitoGround ...t (Vcc -0.3V) < V+ < 12V
V-toGround.........coeivvvinennnn -12V < V- < (GND +0.3V)
Input Voltages
TN TN e e (V--0.3V) < V| < (V+ +0.3V)
Bipg, BN oo e e 30V
Output Voltages
TiouT, T20UT -+« v vvver s (V--0.3V) < V1xouT < (V+ +0.3V)
RioyT. RouT. -+ - - .- (GND -0.3V) < VrxouT < (Vcc +0.3V)
Short Circuit Duration
TIoUT T20UT - v v v vvrrrennnnncerrnnarancnns Continuous
R1IoUT:R20UT. -+ v e e Continuous
Operating Conditions
Temperature Ranges
Lo I 7. o A . 0°C t0 70°C
IOL2321. .ot e -40°C 10 85°C
ICL232M .. ot ci e -55°C to 125°C

Thermal Information

Thermai Resistance (Typical, Note 1) 84a (°CW) 8¢ (°C/W)
18

CERDIPPackage ................ 80

PDIPPackage............cc..... 100 N/A

SOICPackage. ........ovvvvvnnns 100 N/A
Maximum Junction Temperature

Plastic Packages . . .. ovveviie i it e i 150°C

Ceramic Package . ..vvvevrevrrvirenniniinrinns 175°C
Maximum Storage Temperature Range . ......... -65°C to 150°C
Maximum Lead Temperature (Soldering 10s)............. 300°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

1. 94 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications Test Conditions: Voo = +5V £10%, T = Operating Temperature Range. Test Circuit as in Figure 8

Unless Otherwise Specified
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Transmitter Output Voltage Swing, ToyTt T1oytand T2pyT Loaded with 3kQ 5 19 10 A
to Ground
Power Supply Current, o Outputs Unloaded, T = 25°C - 5 10 mA
TN, Input Logic Low, Vi - - 0.8
Ty, Input Logic High, V|4 2.0 - - \
Logic Pullup Current, Ip TN, T2y =0V - 15 200
RS-232 Input Vollage Range, Viy -30 - +30 \
Receiver Input Impedance, Ry ViN =13V 3.0 5.0 7.0 kQ
Receiver Input Low Threshold, Vi (H-L) Voo =5V, Ta=25°C 0.8 1.2 - \'
Receiver Input High Threshold, Vyy (L-H) Voe =5V, Tp = 25°C - 1.7 24 \)
Receiver Input Hysteresis, ViyysT 0.2 05 1.0 \
TTL/CMOS Receiver Output Voltage Low, Vo | loyT = 3.2mA - 0.1 04 v
TTUGMOS Receiver Output Voltage High, Vo | loyT = -1.0mA 3.5 4.6 - Vv
Propagation Delay, tpp RS-232to TTL - 0.5 - us
Instantaneous Slew Rate, SR CL=10pF, Ry =3kQ, Ty =25°C - - 30 Vius
(Notes 2, 3)
Transition Region Slew Rate, SRt R = 3kQ, C_ = 2500pF Measured - 3 - Vius
from +3V 10 -3V or -3V to +3V
Qutput Resistance, RoyT Veg=V+=V-= 0V, Voyr =12V 300 - - Q
RS-2§2 Output Short Circuit Current, Igc Tigyt or T2gyT Shorted to GND - +10 - mA

NOTES:
2. Gdiaranteed by design.
3. See Figure 4 for definition.
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ICL232

Test Circuits
U
+45VTO []o veo [t}
s [ +5.5V INPUT ._E v+ GND E—*'
C3Te ~
1]ct+ Vee E—»J E ci- Tour E
+
1(;;!; - L2 ]w GND E‘.‘.L E‘m R1m1—_3_-|
= 3
S A Sl - Eler  monfa]
T1 OUTPUT ==
4 |C2+ RiN 13 RS-232 [ 6 V- Tiy 11—
1(;;; +.L_E N £30V INPUT { - }
“TElce- Riour [12|—» TTLCMOS 7 | T20ut T2 E)}J
OUTPUT
w TTLCMOS [e]ren  R2our[9]
_E”'E v ThN 1 < inpuT
3kQ =
TTLCMOS =Vl T20
E——‘M"ﬁ" 7 | T20uT 25 [10 Rout=V| uT
= T20UTPUT IN INPUT
RS-232 3[Ry R2out [ 8 |+ TTLICMOS Y=y
£30V INPUT N 2out OUTPUT 1 T1o>u1'_

FIGURE 1. GENERAL TEST CIRCUIT

FIGURE 2. POWER-OFF SOURCE RESISTANCE

CONFIGURATION
Typical Performance Curves
850 . , 10
| 1 -
& 500 \ 1 L 9 \\\K —
t |

= V. =5V
@ a50|Ta=25°C V- SUPPLY - :__\ ~~_t Vec=5
Q | | EXTERNAL SUPPLY LOAD | T~ = S V+ (Vec = 4.5V) —
& 400 1kQ BETWEEN V++GND — — u \\ ~l_
i OR V- + GND ; ; g 7 <
o 5 \ [ —
E 350 | TRANSMITTER OUTPUT ; ; 2 \\ NG
% OPEN CIRCUIT 6 V- (Voo =4.5V) V- (Voo =5V)—
& 300 | GUARANTEED T 5 N \
] , OPERATING E g N
3 250 V+ SUPPLY - RANGE 3 - AN \
£ ] I Ta=25°C N N

200 T TRANSMITTER OUTPUTS N N

- i i , LOPEN CiRCUIT N

3 4 5 6 0o 1 2 3 4 5 & 7 8 9 10
INPUT SUPPLY VOLTAGE V¢ (V) iLoap! (mA)

FIGURE 3. V+, V- OUTPUT IMPEDANCES vs Vee

FIGURE 4. V+, V- OUTPUT VOLTAGES vs LOAD CURRENT

Pin Descriptions

PDIP, CERDIP SOoIC PIN NAME DESCRIPTION
1 1 Ci+ External capacitor “+” for intemal voltage doubler,
2 2 V+ Intemally generated +10V (typical) supply.
3 3 C1- External capacitor “-* for intemal voltage doubler.
4 4 C2+ External capacitor “+” internal voltage inverter.

. 5 5 C2- External capacitor *” internal voltage inverter.
6 6 V- Intemally generated -10V (typical) supply.
7 7 T20uT RS-232 Transmitter 2 output £10V (typical).
8 8 R2;y RS-232 Receiver 2 input, with internal 5K pulldown resistor to GND.
9 9 R2out Receiver 2 TTL/CMOS output.
10 10 T2N Transmitter 2 TTL/CMOS input, with internal 400K pullup resistor to Vog.
11 11 TN Transmitter 1 TTL/CMOS input, with internal 400K puliup resistor to V.
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ICL232

Pin Descriptions (Continued)

PDIP, CERDIP SOoIC PIN NAME DESCRIPTION
12 12 Riout Receiver 1 TTL/CMOS output.
13 13 RN RS-232 Receiver 1 input, with intemal 5K pulldown resistor to GND.
14 14 TiouTt RS-232 Transmitter 1 output £10V (typical).
15 15 GND Supply Ground.
16 16 Vee Positive Power Supply +5V £10%
VOLTAGE DOUBLER VOLTAGE INVERTER
S1 c1t S2 V+= 2Vcc S5 c2* S6
Vec © 4O \" o O 4 < \.r/lu 2" \.r{u > 0 GND
L, v L C L 0L
1 c1 1 c3 1 c2 1 c4
1 - 1 - ' I‘ 1 T‘
GND o oo O ot Vee GND g—o”fo < oo + 0 V- = {V+)
831 C1- S41 87! C2- ss!
- b Bl i i 4 ]
] 1

RC !
OSCILLATOR

FIGURE 5. DUAL CHARGE PUMP

Detailed Description

The ICL232 is a dual RS-232 transmitter/receiver powered by
a single +5V power supply which meets all EIA RS232C spec-
ifications and features low power consumption. The functional
diagram illustrates the major elements of the ICL232. The cir-
cuit is divided into three sections: a voltage doubler/inverter,
dual transmitters, and dual receivers Voltage Converter.

An equivalent circuit of the dual charge pump is illustrated in
Figure 5.

The voltage quadrupler contains two charge pumps which use
two phases of an internally generated clock to generate +10V
and -10V. The nominal clock frequency is 16kHz. During
phase one of the clock, capacitor Ct is charged to Vgg.
During phase two, the voltage on Ct1 is added to Vgg,
producing a signal across C2 equal to twice V. Atthe same
time, C3 is also charged to 2V, and then during phase one,
it is inverted with respect to ground to produce a signal across
C4 equal to -2Vgc. The voltage converter accepts input
voltages up to 5.5V. The output impedance of the doubler (V+)
is approximately 200Q, and the output impedance of the
inverter (V-) is approximately 450Q. Typical graphs are
presented which show the voltage converters output vs input
voltage and output voltages vs load characteristics. The test
circuit (Figure 3) uses 1uF capacitors for C1-C4, however, the
value is not critical. Increasing the values of C1 and G2 will
lower the output impedance of the voltage doubler and
inverter, and increasing the values of the reservoir capacitors,
C3 and C4, lowers the ripple on the V+ and V- supplies.

T/ N

90% Vou
Tioun T20uT h 10% zl Vo
L
te —o] |- t —»l g —

instantaneous _ (0-8) Vo - Vou) | (0.8) (Vo - Vor)
Slew Rate (SR) " t

FIGURE 6. SLEW RATE DEFINITION

Transmitters

The transmitters are TTL/CMOS compatible inverters which
translate the inputs to RS-232 outputs. The input logic thresh-
old is about 26% of Vg, or 1.3V for Vo = 5V. A logic 1 at
the input results in a voltage of between -5V and V- at the out-
put, and a logic O results in a voltage between +5V and (V+
- 0.6V). Each transmitter input has an internal 400kQ puliup
resistor so any unused input can be left unconnected and its
output remains in its low state. The output voltage swing
meets the RS-232C specification of £5V minimum with the
worst case conditions of: both transmitters driving 3kQ mini-
mum load impedance, Vg = 4.5V, and maximum allowable
operating temperature. The transmitters have an internally
limited output slew rate which is less than 30V/us. The outputs
are short circuit protected and can be shorted to ground indef-
initely. The powered down output impedance is a minimum of
300Q with +2V applied to the outputs and Vg = OV.

V+
Vee
400kQ 300Q
Txin Tour
GND <Tyin<Vee V- < VrouT < V+
V-

FIGURE 7. TRANSMITTER

Receivers

The receiver inputs accept up to £30V while presenting the
required 3kQ to 7kQ input impedance even it the power is off
(Vce = 0V). The receivers have a typical input threshold of
1.3V which is within the £3V limits, known as the transition
region, of the RS-232 specification. The receiver output is
0V to Vggo. The output will be low whenever the input is
greater than 2.4V and high whenever the input is floating or
driven between +0.8V and -30V. The receivers feature 0.5V
hysteresis to improve noise rejection.
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ICL232

is generated by driving them through a 5k resistor

Vee
connected to V+.
Rxin . RouTr +5V >———!bﬁ-
-C3
=30V < Ry < +30V GND < Vgout < Vee 3 10F
GND ] 1 |2} S g o0y pata
ct +[ TERMINAL READY
FIGURE 8. RECEIVER 14F T 3| K1 hsRs (24) DATA
e T2 . IcL232 6 SIGNALING RATE
B T2 SELECT
OR c2 L Loa RS-232
Ripg, R2 1uF T8 1F 25
e 7O ue 1 frl__ " INpUTS AND OUTPUTS
Tiour T20uT " 4
N TD >— — TD (2) TRANSMIT DATA

R1oum R2gyt

INPUTS  Rrs >

OUTPUTS 12
TTUCMOS RD «—

7 . RTS (4) REQUEST TO SEND

AV

13
—< RD (3) RECEIVE DATA

tPHL + PLH 1 b il LEAR
Average Propagation Delay = —2'"—— CTS += —< CTS@5)C TO SEND
FIGURE 9. PROPAGATION DELAY DEFINITION

Applications

The 1CL232 may be used for all RS-232 data terminal and
communication links. It is particularly useful in applications
where 12V power supplies are not available for conven-
tional RS-232 interface circuits. The applications presented
represent typical interface configurations.

A simple duplex RS-232 port with CTS/RTS handshaking is
itlustrated in Figure 10. Fixed output signals such as DTR
(data terminal ready) and DSRS (data signaling rate select)

15h< SIGNAL GROUND (7)

FIGURE 10. SIMPLE DUPLEX RS-232 PORT WITH CTS/RTS
HANDSHAKING

In applications requiring four RS-232 inputs and outputs
{Figure 11), note that each circuit requires two charge pump
capacitors (C1 and C2) but can share common reservoir
capacitors (C3 and C4). The benefit of sharing commaon res-
ervoir capacitors is the elimination of two capacitors and the
reduction of the charge pump source impedance which
effectively increases the output swing of the transmitters.

1 4
c1 +[ | ICL232 1 c2
Ed s
1" N1 14
T0 > —1— TD(2) TRANSMIT DATA
INPUTS  grs > —Do_l. RTS (4) REQUEST TO SEND
OUTPUTS 12 13
' TILCMOS  RD +— < RD (3) RECEIVE DATA
R2_4 R{
cTs 2 «:4— 18 ¢ CTS (5) CLEAR TO SEND
15
6 2
O =N +5V
_L—-| V- Vag— T4
—— 2uF 2pF RS-232
= 6 2 INPUTS AND
16 OUTPUTS
ICL232
1 4
ct +[ 1t c2
WF T3 | S T 1F
. T 14 DTR (20) DATA TERMINAL \
> = |~ READY
INPUTS  psps 5™ 7  DSRS (24) DATA SIGNALING
TTLCMOS  DCD <2 <I 13 DCD (8) DATA CARRIER
_' o [Req AN, oETECT
Rl «4— ° < R1 (22) RING INDICATOR
15 SIGNAL GROUND (7)

FIGURE 11. COMBINING TWO ICL232s FOR 4 PAIRS OF RS-232 INPUTS AND OUTPUTS
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Speech Networks

Telephone Speech Network with Dialer Interface

MC34114P, DW
Ta = —20° to +70°C, Case 707, 751D

¢ Operation Downto 1.2V * Regulated 1.7 V Output for Biasing Microphone

* Adjustable Transmit, Receive, and Sidetone Gains by e Regulated 3.3 V Output for Powering External Dialer
External Resistors » Microphone and Receive Amplifiers Muted During Dialing

« Differential Microphone Ampilifier Input Minimizes RFI « Differential Receive Amplifier Output Eliminates Coupling

» Transmit, Receive, and Sidetone Equalization on both Capacitor
Voice and DTMF Signals + Operates with Receiver Impedances of 150 Q and Higher
Tip
M
Rngo———— ¢—1—¢——— N T| Receiver
= DTMF In Mute MS
¥
ANALOG AND INTERFACE INTEGRATED CIRCUITS MOTOROLA

SELECTOR GUIDE & CROSS REFERENCE 127
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