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ABSTRACT

This thesis present about * Information Service By Telephone * for person who want
to know some information by telephone . We use sound card to converse message from analog to
digital as files then store in hard disk of computer . The information is selected by DTMF signal from
telephone as the access code to enter each message . In the part of hardware has a telephone
answer machine and DTMF decoder circuit for converse signal from DTMF to digital BCD code and

send this signal to a port that interfacing with computer.
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Jdd : 44
pass fiiter ) FamanaBauenlasl 2 dae ﬁmwnmuﬁqﬂazbﬂwmqmm

0 / A m\ gﬁ\ELchtsmEues
NS
o ‘ / N
] 7% DTMF TONES
20 )
ATTENUATION [ g ‘ 3:9% :i )
(dB) ] y ‘ C=852 Hz
30 D941 Hz
1 Ex1209 Hz
§ Fx1336 Hz
. [ 1. § o3 i
® TV NI TS, ‘
, / y AN
{ .
FA B NS GITAY
X Y AB C D EF G H
FREQUENCY {Hz)

-
717l 2.8 uasAsBRHanAAnsasRIad
nAneAeUE ( decoder section )
i i [ L 4 L
R DTMF Tignneesdaufecnds axthudnnsmensananad senulusies taeld

-y > - a— JJ U 4 1} J
WRUANPNUNNAIseR WazinTRFSae UAAE T N9 Wumnadiunssge DTMF videlaiive

& ‘JJ } 23 J J 5 ) 2 " -l . [ 3
HerTuaradidwiuuas WBAIIRRBUAIRENNIGNSIENd Y 0UTIN Est ( early steering ) 1Az

-0 e ¥y - 4 -
wanNw amﬁﬁmﬁﬂm‘l\ﬂqmﬁqqmﬁq\’ " uw.amlummﬂ 2.1

Fiow | Fuew | NO | TOE| Q4| Q3| Q2 | Q1
697 | 1209 11 H|l o] ol o]
697 | 1336 2| H] oo 1o
697 | 1477 3] H | o[ o | 11
770 | 1209 s T Hl o] 1] o] o
770 | 1336 51 H| o] 1] 0|1
770 1477 (] H 0 1 1 0
852 | 1209 AR ERERE
852 | 1336 8| H| 1] 0] oo
82 | 1477 | 9 | H| 1] o] o] 1
941 1336 S| H] 1] o] 1o
941 1200 | * | H | 1 o | 1 | 1
941 e &l HT 1 [ 1] 0o




897 1633 A H 1 1 0 1

770 1633 B H 1 1 1 0

852 1633 C H 1 1 1 1
- ANY L H z Z Z z

J vl 4,
B dl 2.1 uasesnmensalianaanadisng -
NARTISARUATUCYION ( steering circuit ) _
o o oAy o :
riewfissinnesnianadeeniifieniym  acfinimsmaasutardidnandng
e . - -
srezaamainmuniell  leefanaanszaziaamsmenfabneind defemejaliiinonadesn
- L ﬁ 1o A % ' 1 g
wnidewnaneaamor  fasiusrardautalaiiy laetadndyryuivlaigniies  daudeaaen
] { ] [ J . o 1 o
wnurilsananmsialilaeld RC semeuen doyrynudien Est anily High nl% Ventusaiulssq
L x i L4 LY L g
C azmienlszq vinlilsedy vogatuaudiesnmlaes  csamessiadeaznessiassndusieteus

4 ﬁné’uﬂm’lﬁﬁ’mmﬁmm ( timing diagram ) 11&;1]#2.9

EVENTS | A | 8 JEREEP ] E | F | @

i

: :<— — lrec I<—- :4— Yp — —— tDO <=

—{] D o | [ oo |
s [T

HEC =,

TN EP L . Ve
St
SUGT A i TeT LA 1
tee -—I [
Pelictndess HIGH IMPEDANCE
o,Q, DECODED TONE = (n-1) | X | #n >—@ _
' |

trsip -’x' L‘ l | l

S0 - !‘_ ....: L.. tpre |

gﬂ# 2.9 uasuLuniiIaTes MT8870
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14 .
TUARUMINNY
o , . -
A - sraanuaoadidinan uinuaarlaigndies tanfnlaiaidey

4 d ' . o
B - ol #n gnessammaciimunaniigniss aadigroessia wasuesfli

@y
- ] 1g g 1 ' | S o al
C - quAMad #n donivgnsies enfmdinusntagaundtaclbfurdiigniies.
T '
o -
D - wwviynldewiulafafusned
-4 1 %4 P [ ¥
E - mm@l #nt1 gnmasaany Aunamnies Acadignnessiauacuesdly
J 1 1 g )
F - aoad #n+1 el donidligndies enindueseier
4 1 ~ . IJ
G - auAvud #n+1 donhegniies leviyndussfeganiisnanadlinifgniies
2B urAnn Al
4 d
v, - doysytuaonsd DTMF fitdinan
. 4
ESt - Early Steering output duamemaadiigniias

St/ Gt - Steering input / Guard Time output @ wiuseriy RC neuen

Q-Q, - @MW BCD 1um 4 in

StD - Delayed Steering output duamdnacnsdifilésndemely Sanunansnu
fitvun \Reuansraarniias ety

TOE - Tone Output Enable { input)l"ﬁﬂouﬁu Q-Q Wndu High Impedance

teee - AUIRNAUTITRIANUASINE DTMF udelainnsies

teee - muwaqé’u#qa#a’n’mnmﬁ‘mamdm’mrmm]nﬁm

te - Leedufigarzusnadogyins DTME fondies 2 doyoyos

te - Lommwflqﬁﬁaamﬁa’tymmﬁﬂwla’lumumaqmwﬁ‘#gna’im
te - WaRdlummmsaanudtnyennsd DTMF fignges

to - Lomv'ﬁﬁlmﬁmmqmma‘lﬂ'nmd’tymmmuﬁ DTMF digndies
tee - NEAInd 28T IpAeE DTMF

tem - MfBInfremsdliesmanad OTMF

AATEYATYUIUATIARAN L
- : = - - ‘
NasdouBunmyes MT8s70 lunmteneestent  fansnmmuiushrmanelsaesie

" % %\i o - %
Rernauendnlusog - fenessivnansie uEusR LS s
. ) .
NIANUUARER ( oscillator )
X . e
Iumﬂumalulﬁq:ﬁcmmmeqmﬂlu e ussausATanasuIs 3.58 MHZf @ usa

- ] A - 4 J
VEeuldiufl nossiensamindamansiuassligyd 2.10



__‘ To OSC1 of next

c MT8870D/MT88700-1

< X-tal <
0OSC1 08C2

'— 0sC1

0oscz2

Tl

Cx=30 pF
X-1al=3 579545 MHz

J + - J
110 2.10 uasnTsiacsan@ERmaIn

Voo R
o
otme O— =,
Input R, MT88700-1
rc IN+ o Voo
{1IN- SYGT
hAAA~—— | GS ESt{ — A3
Ry Vg * s —t——0O
O——— ] nH Qa0
O————————jpPwoN ' Q3
G——-—C 0SC 1 e2[——0O NOTES:
“LgTJosc2 aip—t——0 Py = j02KQ = 1%
Ves Toef1 Rp=71.5K0 = 1%
! 2 Ry = 390KQ =1 %
C,.C, = 100 nF = 5%

Xy % 3.579545 MHz = 0.1%
Vop = 5.0V =5%

117 2.1 uameasasldanuilasdiuees MTasT0

2.5 MC145412_IC 2499 R4SHALARNAITY

| 4
lunasialansanulussedl Bhinien IC wwef MC145412 anldiunsardastiasminns




BLOCK DIAGRAM

Y TONE GEBOUNCE COLUMN R -
150 SIGNAL COUNTER TONE GEN
DA L1807 our
ws 0 -| conveRsion a

& MIXING

2 ROW
taca e ]mus GEN Y
BT — <
4 DATA q_
COL 2 ™7 x£v804R0 ) ( PULSE =
paadbly LATCH /A~ =
o3 -]-E—ﬂ INTERFACE — 1 AND MUTE
AOW 1 ——a]  AND ouTPYT Mg
—_— ] b
oW z——': otcoot - (osic ' =
oW 3 ey CONTR TS =
T L 106k LATCH

12 4

oM
READ WAITE TIMER; Vop-PiN 1

EOUNTER COUNTER Ygg-P 6

8
05C,n :Ig 0sc J____,_{ F— [‘—‘
0SCo01 F

17 2.12 uameudenlaezunsames IC MC 145412

2.5.1 siaganaly

e MC145412 anansoftasinnuiléfmedutiiediomuntng - Taanndandi
MS dhnistaamdn 10 dee wsiesdeed] 18 wendinie redial emmnegndnedldlnreen  (eld
wisunledarfinislfioan 64 ms lummmmacsussediamediioaumrewdiung  wnwm coL,
figufuadily 1 andunruentileffidineuu 3% winm col, fufumefilly 0 as
dhunsuentitledfalaudiuneuuy 4+

nsdsdtEynmenaet  esafiameiasiinusamnmafaum 32 ms anelw
we 32 ms i azlaifimstnenimes RAM uezasasmelulefiomn  wdaniy 11 Ms azgn
mraaaevlusnIsit ( 9 10 pps | 20 pps e DTMF ) s m nmnaala 4 Aazgn
AraneasuTulily LNR ( Last Number Redial ) madingl stop code nezuoumsbazanduly
(Fen ) awnszionsy 18 wen wminaslawend 19 aalusfuseli@euiind 1 ulosnadn
stop code Lﬁﬁﬁnﬁm&ummmuﬁﬂlﬁqzdﬁaqaﬁlmqmgﬂm'mﬁqaﬁn’lﬂ aunszfuae
stop code ¥iSeATU 18 W&N

luizwimsdediyryns OTMF laeldflensudly acdldtynyios DTVF fitienfigadeeen
anfif 60 ms anuszasananden | fier 32 ms sundnasenfletusrudly 1 OTME ouT
gresnutisnlifimanmlifunsndasediun PNp 1§ %ﬁnﬁﬁamfefﬁmwmﬁﬂﬂmﬂmm
% tip 10 ring Aimanad DTMF 1§
Enjuniinadhuu redial vie recal 'lﬁ%ﬁq:ﬁﬁeagamuﬂﬁmm:*aenmmmﬁfmmquiq

led MC415412 anansofiazsieruussanelinaenls unsssel g wiume

| 4 ] ° a‘ . .
Huimnisgrnandt  weznislisunsalumusAdelalSomylnsdnd winddouilussamaziinnng
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nﬁﬂulmnmwlﬂummnqtmﬁwﬁ aaadiamefiazaminau wennnafignnerasgnidulity

LNR idudearfuiimstusunsamosenytnadvol

2.5.2 ﬂmaaununmma 7 uAs MC 145412

Voo Vs (17 1U8Z 116) - POWER SUPPLY

nrzualthassasgniieudang 2 i thedtn 1 aulusun Sidus 17 . 55
load dovan 6 Deasieamnsnyd

-MS (11 10)- MODE SELECT

Lﬂmﬁﬁ%ﬁeﬂtmﬁnﬂfﬁﬂmmaﬂ‘lﬁdﬂq:nﬂmﬂmmqﬂuuﬂm ARl
o Lashmen e wandiluneed 2.2

MS Dialing Mode
Voo 20 pps Pulse Dialing
Open 10 pps Pulse Dialing
Ves DTMF Dialing

BTN 2.2 wasmNdNRUTTE ISR MS wasluusmisnanu.

-OH (11. 12 )- ON HOOK

flawussiu vy, vierdarasdly dhnnndermisfitnumsdedteglulmn ON HOOK
wnserty v, fluna@enluus OFF - HOOK

-TSO (11 7)- TONE SIGNAL OUTPUT

TSO mwaa'zuru'rmnmn 500 Hz uSIa RN mmmAeLe mal'mmmmmr
nmqﬂmﬂﬂnmwgmﬁmﬂmﬂmm DTMF

- DTMF OUT( 41 18)- DUAL TONE MULTIFREQUENCY OUTPUT

dlem Ms grimrusussaduy Vo 10 DTMF Anslinaussuuores key pad wqrmﬂ "
sy high impedance luluuaWafiaznslusunsalusoe ON - HOOK

-OPL (11 17 )- OUTPULSING

fuliadoyoyured 10 pps dlen Ms gnidenast wenulsdoyrytusiad 20 pps
e Ms qilewsiomsesiu vy, Sdasmands - Tadlu 60 /40 \ulvem DTMF ey high
impedance tussudnmslulsunsamos on - hook azlaiflienfymesnan

-MO (11 11)- MUTE OUTPUT

wilezdrusnundy 0w OPL W14 yiFassudnanmll off - hook vieansusp
wwefinsfmdamnisanoudalulmm DTMF



- KEYBOARD INPUTS (11‘1 2,3,4,5,13,14,15,16 )

menafadldly Ae mmmwmoqnmemnwumuo e unmilunuamun
muf:qnmwmunmmf nasien 2 Wiy vy, dumsuenti ic Fdinnsudiunsuuy 3%
n'1aasmumwﬂmﬂqzqnmﬁnmeumfﬂammlﬁ Ic

-0SC,, , 0SC

n ¢ out

samdaraiidoyninneludilissmesesanns 3.579545 MHz \Wensbneds
mﬁuﬁﬁ?‘aﬁaqnlmﬂafﬂﬂﬁqﬁqumma:ﬁ'qtﬁws‘:ﬁmﬂlu
2.5.3 N151997y_MC 145412
- medasmanalaanimeudly

ansailslaenmaiammnainsAnifenisSies
- mMavivusnenat sl unisanatndn
llaenimmerranefideniugsadae [*luaz [A] Tef A Ao waenan
TEIFEIVUILAIINIT
- NIV TUULAGINEN
flsaenenn [ *Judiosnadon [ A ]Taed A Ag VNt TIRNieTotANST
- mMﬁanmqnﬁwaﬁmﬁeﬂqmﬁoamwéq
Mlalaenime [ * Jubsnagan [ 0]
- mmiaﬂmumqmemﬁﬂnﬂutwmtﬂmﬁuﬁa{
Lurzwinnasdadtyoymueenty ey MS WAeflazifanuszmsddliiae
winusiiemrneu&anudeuruinisdeaslsianansodinlidiuly LNR
- nosdedoyoyTod * waz # ( ammitidannslumsiaaulnasindy )
annsinBlsenmaraidiennsden 2 ake gy [*1[*]vde [#][#]
- MeGeningalui
malnseanamnisgaadilidaendinistnrandeananmerly wennsing
Memmnegaineiineen antunadonandslu Ae HunsFendnsisluden y qmmf-‘a-u
mmmﬂ Lweﬂrtmﬂmmanqmﬁmalquwamamlmma.luﬁmmmq s3trnag
udamiugin wnlsifamsiiay Immmqamtwm AANTONTAHENIMN hand set didi
Y
2.6 MH 88632
lefiuef MH 88632 ( Central Office Trumk interface ) Lﬂu‘lﬁmmgﬂwm

MITEL man%umLﬂﬁl‘ntﬁﬂumamaﬂﬂin?ﬁwmuqﬂnmqﬂuenmmmnuaﬁnmmmlmquﬁu
wilaulnssiafenilily desanmelulediidousasisilulnsdn T

- Loop Termination

16



aninmomyanan NWIzveuaMMANTZA
17

-2-4 Wire Hybrid

- Impedarnice matching

- Receive Gain uar Transmit Gain

- Network Balance

- % e v % -y "

nvthansnsnesnuuulvisssmamsifnuisiamsly Wy ludoussmiseene
meFeznag, Line Impedance W&y Network Balance lefmiulefvuts 40 1 ( o

andususiazamlilunanuan )

RING TIP VDD VEE AGND AV fL RL RG T8
i ‘0D " VEA\\ RGN S
NN
STATUS
! DETECHION
XLA
Xie LooP
XLc TERMINATION
XLD
(RC LOOP RELAY RX
&5 DRIVER RECEVE R
T 2- 4 WIRE
. HYBRID GRX0
BRC BIAS RELAY ™
BRD ODRIVER 1 T TRANSMIT
i i I GAIN GTX1
GTX0
GRC RING GROUND IMPEDANCE NETWORK
&6 DRIVER MATCHING BALANCE
VRLY RGND 21 72 2600 2500 NS N1 N2 NATT

119 2,13 uamlarsairanelures MH 88632

2.6.1 DC Loop Termination
Wilnsdmfidemariumequanetndwiacindidaminsimidodaswureas

Insffenes dafisamnsmalvesrunses quaneiazsnsdesieansldi MH 88632 acinsmua

uepsruasandiennindeatn XLA fu'XLB uas 11 XLC 1y XLD Hnsaeriy

2.6.2 Hybrid
Dudouiidesiassrinanslysdvf Tip 't Ring (2 W4 ) Auniefasniede  led

4. . :
fiannsafiazserulnsdmililansss m‘uﬁ'qv‘{'[mqmﬂnd’ru:umtnﬁm&mqmﬂmﬂuammu
aneitnsdvofliidudcyrymuifuasduansenaniu { an 2 anedly 4 ane)

27867
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2.8.3 Line Impedance

ANRRBUIUIRIANE TIP - RING (2, ) &5 MH 88632 dansoufusilidnas
14 600 vk, 900 Tenky visdRslfdasinasiensred Wil dnmrifusniilatannas
dessienn 21 Mmmssraradumiuiiedemis it Sasmsliianadiuniy 600 Tevks F
easien 21 M 2600 visebisanaondinumu 900 Teviy Aidessien 21 fm 2000wl
'hmﬂﬁi’éﬁﬁmqfﬁﬁéﬁﬁ:ﬁmﬁﬁmmqqnqmmqm Z,, \iewAndaRgadtumy uassiutuniseq
fadealrafadin sowinem 21 gz 22 ﬁ’qadﬁmﬁa“ﬂauﬁaﬁﬂaﬁazqmmwmﬁﬂ z,, uansly
1A 214 wazgUdl 2.15

24 44124
z NC n NC
njs 3 I EE
MHE8632 MH8S632

: 22
2500 2 NC A . - 2500 |
32 2 ‘
2600 2600 NC ‘
input impedance (Zin) set to 600Q : Input Impedance (Zin) set to 900Q ’

.Note: Make connection between 21 and other points as short as possible,

117 2,14 wamn AN Input Impedance 1 600 Tehnide 900 Tesku

Laamipla of the 10 x Zin networks

24 RP

22
10 x Zin 2 cP
2322 (_—”—N\W;j__]
MHE8632 2 —mAA

RS
Zna0IxfRS+ 1
1URP + S x CP
2600 32 where Szjxw
and we2xxxf
Notes: Example:
1) The 10 x Zin network must be set 1o 10 x the desired input impedance (Zin), fh;:: ;?m&f;;‘:ﬁ&;;;’i; in
t
2) The network balance must be set to the desired network balance. series with 8200 in parallel with 115nF.

See section on network balance.
3} Make connection between 21 and component as short as possible.

J o ! \J )
119 2.15 wasnsFusn Input Impedance AN 7 enan 600 teviuas 900 Tevky



2.6.4 _Network Balance
dountasaun@ NETWORK vevled MH88632 daazldin NS, N1, N2 uaz NATT

dumlumsiuldemsmanradenisisefecfesildien z, fhsme ¢ NS mikdladlanin.
0 anfluneasasiyyanielu (Intemal Balance Equivalent ) %ueq’ﬁufh Auﬁﬁﬁ‘mﬁﬁaeﬁmﬁu 1
aniluresrangenieuen ( Extemal Balance )ﬁa:%uafjﬁ’mqa%eusiammq NATT, N1 uas
N2 1 NATT uledeasierty N1 azfiin  Network Balance Impedance Wil AT&T S5
poudunumeluiy 600 teviy  milazldenliidenn NS fesdndu 1 ity 1 N1,
N2. %uasjﬁunqfdaqﬂnmhﬂauamﬁmﬁmﬁuﬁsia#m 21 uaz 22 uamma%eun’mm’méwluzﬂ
f 2,16 wazgUdl 2.17

21
N P N2
20 N 20
MH88632 N1 - MH88632 N2 g
i X i &Y )
18 !
NaTT (12 i [ NATT -]
".I
a1
NS e 5 gy L NS E——-OVDDF =}
Network Balance is set to the input Network Balance is set to the AT&T
impedance (Zin) compromise network (350Q + 100052 | 210nF)
impedance. The input impedance must
be set to 60002

$17 2.16 uamaILlA Network Balance e NETBAL Wity 2,

Example of the 10 x NETBAL network
RP

A |

N2 [«
Il
iy

Nt ——"N—d
RS

N2

N1

NATT

Zin=0.1x(RS¢ 1 |
TRP+ 5x CP

NS —33——0 vDD

where Smjxw
and w=2xaxf

Example:

IF RS = 22000, RP = 820000, CP = 11.5nF
Then the input impedance (Zin) is 2200 in
series with 8200 in parallel with 115nF.

Notes:, .

1} The 10 x Zin network must be set to 10 x the desired input impedance (Zin).
2) The 10 x NETBAL must be set to 10 x the desired network balance: ~ .. .
3) Make connection b N1 and P as short as p

: - J t ’ &
U7 2.17 uasmmsviy Network Balance ila NETBAL lsiirfy z,



2.8.5 Transmit_and Receive Gain
Transmit Gain SRSMENEIWIN 941 Tip- Ring M Tx 494 Receive Gain fe

SAPTILILTININTT Rx i Tip - Ring imﬁmmﬂ:*ue”mmmu‘lﬁmuﬁmmﬂmﬂﬁaﬁ’om'm
o . 4 o
frumunteuendinliin GTx1 uar GRx1 s meannlFangsefuandliugdl 2.18

TRANSMIT GAIN: -
(NP-RING TO TX) -e -

AV = -20log/ 0.5 + 5k
RTX

RTX = 5k0
F0CAV200.0 5

Example:
RTX = 38k AV=4+4dBY

RECEIVE GAIN:
(RX TO TIP-RING)

AV = JOIog( 0.5 *ST:;)
R

RTX =
10-Av20 g 5

—~AA

GR X0} 28
oKa Exarmple;
NS RTY = 4.5k AV=+4dBV

<H

227 218 uamnart e Gain Taamsie RTX
MH 88632 fidosmenusdas - 12 dB fle + 6 dB Lunselfladiesnsreneivmssier 61X
i GTXOus: GRX1 iy GRX0 #siAeildn 0 dB mﬁomma’i’mmmﬁ%luﬁmmmaam1e:
hsksmneed 2.3

Transmit RTX Resistor Receive RTX Resistor
Gain(dB) Value ( ohm) Gain(dB) Value { ohm )
6.0 No Resistor +6.0 No Resistor
4.0 38.3k 0.0 GRXO0 to GRX1
3.7 32.4k -3.0 5.49k
0.0 GTX0 to GTX1 -3.7 4.87k
-3.0 5.48k -4.0 4.64k
-6.0 3.32k -8.0 3.32k
-120 1.43k -12.0 1.43k

ANTNT 2.3 uasAtA BN WU usarmenesing 1



[3 & -l
2.7 MSAURASINANUIATRIARANAUARS
J - -
é’mry’mﬁé’mmmﬂm 189 DTMF andiudryryaslusrdawns 4 On dailasdnla

( LOGIC HIGH) fusesiu 5 Togof %aq:gnsieu%qﬁuwaﬁmmulmq:% PARALLEL PRINTER

PORT ‘nmm?mﬁauﬁwe&uu IBM PC

2.7.1 MmeRunasdanunisn PARALLEL PRINTER PORT
PARALLEL PRINTER PORT gansadlilsiisinfudaynufunm ues  tenfyn

wuLAIses L#ﬁl%ﬂmqﬁumaﬁﬂaﬁ’uqﬂnm'éu mipiiaamefaguanulbur  FRawef
fymune 8 fin dweumnemdeyefsmdieyefidweenlindudinanamaaenld | Ramef
wirue 4 dn ‘ﬂammméw%’aaganﬁummmqaﬂﬂé’ warlfihafamesBunnls | FRames
Bunmrunm 5 In wazgaiinefSamefieniyrmuts 1 dvdsananslddlidunnduneSwrssy
7178 wenamiuemasaeddamediviazdalumi PARALLEL PRINTER PORT azilion
wraeg 2 A0 ( daarnsormnslEEand )
- MaTME@InANTYIA 8 din

Famefianfmauis 8 Tvuunif PARALLEL PRINTER PORT fiFiwesvies

wrawiary 0378H e 0278H ( lwnseiifudlanassuds ) \enmedaameiacgneedin
Mrsie 7] 1esnewdlamed DB - 25 "7)!1!'12,3,4,5,6,7,8.9 ﬁuamlugﬂi' 2.17 deanansn
defieymanimmesneudnsesibomn  Taenisldind ouT Ferdayainiinesmenssaideya
fiduninefmenwmaiacdmudousnfe  dds 1 annls 1 temeinideyefirmenay

Winmesasiiszsudynynauy TTL (uasdn HIGH

THE LEVEL WITH * ONE ® WRITTEN TO PORT B8IT
THE LEVEL OF READ DATA WITH A ® ONE * READ
PIN POSITION OF 25 PIN " D * TYPE CONNECTOR

] HIGH HIGH 2
1 HIGH HIGH 3
2 HIGH HIGH 4
3 HIGH HIGH [
[ HIGH HIGH 8
[ HIGH HIGH 7
§ HIGH HIGH [
7 HIGH HIGH [

A 2.19 wasanefnianfynauia § dn

- masnAunn / 1aannnnuan 4 din
Fawefun 5 Infdmefuesmsariniu 037aH wie 02AH ( lunscifufle

-~ - ] > L4 lJ ]
misud ) Dmenfyn 4 Inscgsiedriunewdamesiuy DB -25 d1n 1,14, 16, 17 dou

21



- J -~ - - - [ - [ 24 J [ 3

fnivdedn 4 dvalflumsBunieaesfaada nsvevmisduneSwiszsud 7 sratansly
-

3% 2.20

THE LEVEL WITH “ ONE "WRITTEN 10 PORT BIT
THE LEVEL OF READ DA TA WS TH A "ONE “READ
[— PINPOSITION OF 26 PIN D = TYPE CONNECTOR

x
=

Low Low 1
oW O kL3
i i N IR : - ) R S { Eay
oW
~ ORI RUT |

oW 7

~ of of & o N o4 o

- - -
2UN 2.20 uamanainBunn / Lenfunaus 4 n

1819 9 m1esid amefenfyniidsesnlufireulamnesanansnsundudnundlaaldsn
y v o g w IS ] J -~
& IN Mumefuenmsadnaiy - dufuwefniidyynieinazsndianwemide luiind
0,1,3 &y maueniynazgn COMPLEMENT amndryrymoudis aenisendenis IN wanaasa
U J 13 - » J -
subeyaiilemyginsiag o ueziin 1RQ ndudinanlé Lunseilfisasneuenlallsdudogoynds
Lo U ¥ J 4 o LA J 4 J -~ 5 - J !
vt Teyefisundudunasvilewiitissyeiiseeenty Wessnineiynie 4 infignsie

L 4 "
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Tsunsafilflunisnaunanisvirrunadassauiifinand source code 1asTilsunsauandls

o ot
nuy

{$M 16384,
shell}
Program InfByTel;
Uses Crt,

0, 333000}

{program information service by telephone}

{Save some of the heap for ths DOS

Dos,
Graph,
SBVox.
xXms3,
sbsanmple;

Const InterruptNum = 5; { YOU WILL PROBABLY HAVE}
BaseIOAddress = $220; {\ TO CHANGE THESE CONSTS}
max_time = 25;
dt = 2500;

{$IFNDEF LinkDriver}

DriverPath = ''; {'* if the driver ie in the current
directory}

{SENDIF}

Var

VOCFileName string;:
SoundSize LongInt;
Header PVOCHeader
Result integer;
Sound PSound:
Ch char;
Versionword word:
busy_int pointer;
e integer;
temp array[0..29*%1024-1]of byte;
cnt integer;
up boolean:
max_cnt word:
old_exit pointer;
cnt_time byte;
handle array[l. max_time]Jof word;
mv tmoveparams:
last_cnt byte;
fi file;
dtmf integer:
vochame : string:
procedure my_exit;
begin
for cnt:=1 to max_time do begin
XMsfres(handle[cnt]);
end;
exitproc:=o0ld_exit:
end:

procedure get__xms;
begin
old_exit:=exitproc;
exitproc:=addr(my_exit):
if xmsinstalled then
xmsinit
else begin

writeln('Extended Memory System (such as
"HIMEM.SYS'")} hasn''t installed on this PC. '} ;

halt:
end;

for cnt:=1 to max_time do begin
if xmsAllocate(handle{cnt],50)

then




else begin .
writeln('Not enougth XMS memory.'):
halt;

end;
end ;

end

procedure dlay(cnt:word):

var X.Y ;integer;
begin
for x:=0 to cnt do begin
end;
end ;
procedure xXms2tmp ( frame:byte) ;
var X.Y'!bvyte;
begin

with mv do begin
length:=29*1024:
sourcehandle:=handle[frame]:
sourceoffset:=0;
desthandle:=0;
destoffset:=longint(addr(temp)):

end ;

XMSmove (addr(mv) ) ;

end ;

procedure tmp2xms(frame:byte):
begin
with mv do begin
length:=29*1024;
sourcehandle:=0:
sourceoffset:=longint(addr(temp)):

desthandle ‘=handle[ frame];
destoffset 1=0;
end;
XMSmove (addr(mv) ) ;
end ;
procedure play_npj(filename:string);
var cntl iinteger:
begin

assign(fi, filename):
reset(fi,1);

{read file to xms memory (sound card——>temp———>xms)}
last_cnt:=0:
while not(eof(fi)) do begin

last_cnt:=last_cnt+1:
blockread(fi,temp,sizeof(temp));
tmp2xms(cnt);
end;
close(£fi);
{play file to sound card (xms~—->temp~—-—->sound card) }
for cnt_time:=1 to last__cnt do begin
xms2tmp(cnt_time) ;
for cnt:=0 to 29*1024-1 do begin
OutputSample(temp[cnt]):
dlay(dt); .
end:
end:
end;

procedurse save_npj(filename:string):
var cntl :integer:
begin
assign(fi, filename) ;
rewrite(£fi,1);
for cnt:=1 to last_cnt do begin
Xxms2tmp(cnt)




blockwrite(fi,temp,sizeOf(temp)J:
end
close(£fi);
end;
procedure playvoc(DefaultVOC:string):{play file.voc}
var p.y.r :integer;
begin
WriteLn;WriteLn:
VOCFileName := Defaultvoc:
{$IFNDEF LinkDriver}
Result := LoadDriver(DriverPath + 'CT-VOICE.DRV') ;
{SELSE}
Result := LoadDrvSuccess:
{SENDIF}
if Result <> LoadDrvSuccess then Halt(255):
VersionWord := GetDrivervVersion:
SetInterrupt(InterruptNum);
SetBaseIOAddress(BaseIOAddress);
Result := InitsB:
if Result <> 0 then Halt (255} ;
InitStatusword:
Header := nil: sound := nil;

SoundSize := LoadVOCfile(VOCFileName, Header, Sound);

if SoundsSize = ¢
then
begin
QutTextXY (52,305, 'Error loading voc
file'y:
Halt;
end ;
TurnSpeakeron:
PlaySound(Sound) ;
repeat
until (StatusWord = SoundCompleted)
or (keypressed) or (port[$378] = 0)
TurnSpeakerQff:
Dispose(Header) ;
FreeSoundBuffer(Sound, SoundSize):
{SIFDEF LinkDriver}
ShutDownDriver:
{SELSE}
UnloadDriver;
{$ENDIF}
end; {end playvoc}
procedure Ringcheck:

var n ' integer;
ring ! integer;
begin

OutTeXtXY(65,340,'PRESSED <S> FOR SELFTEST )
port[$378):=0;
ring::port[SB?a];
=0
repeat
ring::port[$37a]:
case ring of
SEC. : n:=n:
SE8 : n:=n+1:
end; {end case}
until({ n=1) or (keypressed) ;
if keypressed then
begin
ch:=upcase(readkey):
case ch of
'S' : begin
port{s378]:=16;
OutTeXtXY(65,353,'SELFTEST‘):
playvoc('answer.voc‘):
end;




char(27): halt:
end: {end case}
end ;
if n=1 then
begin
port[$378] :=1;
OutTextXY (65, 353, 'HANG ON'):
playvoc('answer.voc');
end;
end: {end prodedurs}
function DefaultvOC:string;

var j :integer;
select :string:
message :boolean:
code gtring;
begin

message:=false:
dtmf::port[$379]:
j:=dtmf;

repeat
dtmf:=port([($3797:
if j<>dtmf then

begin
if dtmf=159 then
begin
message:=true;
code:='g5.voc!'
OutTextXY(65,365,'MESSAGE 14y
end;
if dtmf=175 then
begin
message:=true:
code:='answer.voc' :
OutTextXY(65,365,'MESSAGE 2'):;
end
if dtmf=15 then
begin
message:=true;
code:='answer.voc':
OutTextXY(65,365,'MESSAGE 4');
end ;
if dtmf=31 then
begin
message:=true;
code:='select.voc':
OutTextXY(65,365,'MESSAGE 5'):;
end;
if dtmf=47 +then
begin
message:=true;
code:='answer.voc':
OutTextXY(65.365,'MESSAGE 6');
end:
if dtmf=63 then
begin
message . =true;
code:='answer.voc' :
OutTextXY(65,365,'MESSAGE 7'):
end;
if dtmf=207 then
begin
message:=true;
code:='answer.voc'
OutTextXY(65,365,'MESSAGE 8'):
end ;
if dtmf=239% then
begin

message:=true:




code:='answer.voc! :
OutTextXY (65,365, 'MESSAGE 10'y;

end:;
if dtmf=255 then
begin
message:=true;
code:='answer.voc':
OutTextXY (65,365, 'MESSAGE 11');
end;
if dtmf=79 then
begin
message:=true;
code:='answer.voc':
OutTextXY(65,365,'MESSAGE 12');
end;
if dtmf=191 then
begin
clrscer;
get_xms:

if resetDsp then begin
writeln('Sound Card is reset.');
turnSpeakeroOn:
writeln('Begin recording. ');
cnt_time:=0;
repeat
cnt_time:=cnt__time+1:
for cnt:=0 to 29*1024-1 do begin
temp(cnt]:=getSample;
dlay(dt):
end;
tmp2xms(cnt_time):
until ((cnt_time=max;time)or(keypressed));
ch:=readkey;
last_cnt:=cnt_time:
writeln('End recording.');
{————— save filg—————_ }
save_npj('test.npj'):
for cnt:=1 to max_time do begin
XmsFree(handle[cnt]) ;
end
turnSpeakeroff;
end
else begin
writeln('Can''t reset Sound Card. ')
end;
exitproc:=old_exit:
message:=true:

end
if dtmf=223 then
begin
clrscr:
get_xms:

if resetDsp then begin
writeln('Sound Card is reset. ') ;
turnSpesakeroOn:
{————— play file——————— }
pPlay_npj('test.npj');
for cnt:=1 to max_time do begin
xmsFree(handlefcnt]);
end;
turnSpeakeroff;
end
else begin
writeln('Can''t reset Sound Card. ') ;
end:
exitproc:=o0ld_exit:
message:=true;
end ;




ji=dtmf;
end;
until message = true;
DefaultVOC:=code:
end:; {end function}
procedure OpenGraph:
var Gd,Gm,GrError:integer;
begin
Gd := Detect:
InitGraph(Gd,Gm. ' Yy
end;
procedurs Windo(xi,yi,xii,yii,i,j:integer):
begin
SetFillStyle(1,1i):
Bar(xi.yi.xii,yii}):
SetColor(j):
Rectangle(xi,yi,xii,yii);
SetFillStyle(1.,0):;
Bar(xi+20,yii+1,xii+20,yii+21):
Bar(xii+1,yi+20,xii+20,yii+21):
SetFillStyle(1,1);
end; {end opengraph}
procedure Display:
begin
SetFillsStyle(1,8);
Bar(l,l,GetMaxX,GetMaxY):
SetFillsStyle(1,1);
Bar(l,l,GetMaXX,ZZ):
SetTextStyle(DefaultFont, HorizDir, 2):
SetTextJustify(LeftText, TopText) ;
SetColor(10);
Highvideo;
OutTextXY (75,40, ' INFORMATION SERVICE BY TELEPHONE' ) ;
Bar(l,GetMaxY—ZO,GetMaxX,GetMaxY);
SetTextStyle(DefaultFont,HorizDir,1):
SetColor(10):
OuttextXY(lS,GetMaxY—ll,'PRESS ESC:EXIT THE PROGRAM' ) ;
Line(230,GetMaxY-20,230,GetMaxY):
OutTextXY(270,GetMaXY—11,'PRESS S:!SELFTEST')
Line(440,GetMaxY—20.440,GetMaxY):
OutTextXY(455,GetMaxY—1l,‘PRESS P:STOP SOUND') ;
Windo(90,70,GetMaxX-90,265,9,15):
SetColor(13):
OutTextXY (95,80, 'PROJECT GRS
OutTextXY(220,80,'INFORMATION SERVICE BY TELEPHONE' ) ;
OutTextXY(95.116, 'PRESENT BY: ')
QutTextXY (221,116, 'MR. TAWEESAK TUNLAYADACHAPAR' ) :
OutTextXY (221,132, 'MISS WANWISA PHETNIN'):
OutTextXY(450,116.'36014161'):
OutTextXY(450,132,'36014375'):
OuttextXY(95.168,'ADVISER:'):
OuttextXY (221,168, 'PRAMOTE WADKHEAN' ) :
SetColor(15);
Line(90,200,GetMaxX—90,200);
Line(90,202,GetMaxX—90,202);
SetColor(13):
OutTextXY(185,208,’TELECOMMUNICATION ENGINEERING' ) ;
QutTextXY (120,224, 'KING MONGKUT' 'S INSTITUTE OF TECHNOLOGY
LADKRABANG' ) ;
QutTextXY (282,240, '1996');
SetColor(15);
Windo(40,310,GetMaxX—40,GetMaxY—80,9,15):
SetColor(13);:
QutTextXY (50,315, 'PROCESS' ) ;
Line(50,325,105,325):
SetColor(1);
Line(55,330,112,330):
end: {end display}




procedurs busysignal:interrupt:
var vy ! integer;
busycheck : boolean:
begin
Y =port[s$37aj:
if y=3EE then

begin
case e of
0.2.2,3,4.,5,6,7,8 begin
e:=o+1;
1f e=6 then
begin
port[$378]:=0:;
stopsound;
Oouttextxy (140,378, 'HAS BUSY');
end
end ;
end;

end

else
end:
BEGIN {main}

GetIntVec(SlC,busy;int):

SetIntVec(SIC,Addr(busysignal))r

repeat

inline($fa): {cli disable interrupts}

e:=0:;

OpenGraph;

Display;

RingCheck:

inline($fb); {sti : enabls interrupts}

vocname: =Defaul tvoC:

if (dtmf in [159,175,15,31,47.63,207,239,255,79]) then
begin

playvoc(vocname):

end;

port[$378]:=0;

outtextXY (65,378, 'HANG OFF' ) :

{read ESC key for exit program}

delay(2000):

CloseGraph;

until (keypressed):
SetIntVec(SlC,busy_int):
END. {end program}
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unit Unitil;
interfacs
uses WinTypes, WinProcs, Classes. Graphics. Forms, Controls,

StdCtrls,
Buttons, ExtCtrls.unitz.help. MPlayer:

type




TAboutBox = class(TForm)

Panell: TPanel:
ProgramIcon: TImage;
Labell: TLabel:
Label2: TLabel:
Label3: TLabel:
MediaPlayeri: TMediaPlayer:
Label4: TLabel:
Labels: TLabel:
Labels: TLabel:
GroupBox1 : TGroupBox:
BitBtn2: TBitBtn:
BitBtnl: TBitBtn:

private
{ Private declarations }
public
{ Public declarations }
end;
var

AboutBox: TAboutBox:
implementation

{SR *.DFM}

begin
mediaplayerl.play:
help. form3.show:
end;

begin
mediaplayerl.play:
unit2. forml.show:
end;

end .

procedure BitBtniClick(Sender:
procedure BitBtn2Click(Sender:

procedure TAboutBox.BitBtnlClick(Sender:

procedure TAboutBox.BitBthClick(Sender:

TObject);
TObject) ;

TObject):

TObject) ;

Source Code nasdasaR 1( dquvanaallsunsa )

unit Unit2;

interface

uses
SysUtils, WinTypes, WinProcs, Messages. Classes, Graphics,
Controls, ’
Forms., Dialogs, ExtCtrls. StdCtrls, Buttons, MPlayer:
typs
TForml = class (TForm)
GroupBox2: TGroupBox:
MediaPlavyeri: TMediaPlayer;
MediaPlayer2: TMediaPlayer:;
MediaPlayer3: TMediaPlaysr:
GroupBoxl : TGroupBox:
selftest: TBitBtn:
opperate: TBitBtn:




p

play: TBitBtn;

cancle:
Memol :
Timer1:
Timer3:
Timer4q:
Timers:
Timer2:
Timers:
Timer7:
procedure
procedure
procedure
procedure
procsedure
procedurs
procedure
procedure
procedure
procedure
procedure
procedure
rivate

{ Private
procedure
procedurs
procedure
procedurs
procedure
procedure
procedure
procedurs

TBitBtn;
TMemnmo ;

TTimer;
TTimer;
TTimer:
TTimer:
TTimer:
TTimer:
TTimer:

selftestClick(Sender: TCbject)
TimerlTimer (Sender: TObject):
cancleClick(Sender: TObject) ;
opperateClick(Sender: TObject) ;
Timer3Timer (Sender: TObject):
Timer2Timer (Sender: TObject);
playClick(Sender: TObject):
FormCreate (Sender: TObject):
Timerd4Timer (Sender: TObject);
Timer5Timer (Sender: TObject) ;
Timeré6Timer ( Sender: TObject);
Timer?7Timer (Sender: TObject);

declarations }
ringcheck;

dtmfcheck:
sound(filename:pchar):
showsound ;

sounduse

hangon;

hangoff;

abort;

public
{ Public declarat
end;

ions }

var
Forml: TForml;
implementation

{$R *.DFM}

var ringstatus:boolean:
number rinteger;
select :integer:
I :integer;

procedure tforml.ringcheck:
var data:integer:
begin
data:=port($37a];
case data of
Sas8:
begin
ringstatus:=true:
end;
Sea.:
begin
ringstatus:=true:
end;
end: {case}
end

procedure tforml.dtmfcheck:
var first,behind:integer:
begin




memol.lines.add(%%ﬂDﬂMF'k

first::port[$379]:
behind:=first:
repeat
first:=port[$379]:
if first<> behind then
begin
if first=is59 then number:=1:
if first=17s then number:=2:
if first=191 then number:=3:
if first=15 then number:=4:
i1f first=31 then number:=5:
if first=47 then number:=§:
if first=63 then number:=7:
if first=207 then number:;=8g:
if first=223 then number:=9:
if first=255 then number:=10:
if first=239 then number: =11
1f first=79 then number:=12:
if first=127 then number:=13:
end:
until first<>behind:
end;

Procedure tforml.showsound:
begin
case number of
1l:begin
sound('\sound\songl.wav‘):

-
memol. lines.add (' %’anmuw 1y

end ;
2:begin
sound('\sound\songz.wav'):

d
memol . lines.add( " ﬁﬁW?Mﬂ2'):

end:
3:bagin
sound('\sound\song3.wav'):

-
memol.lines.add (' %‘EFI'J’IZJYI So9) s

end:
4:begin
sound('\sound\song4.wav‘);

u}
memol.lines.add(’ %emﬁu'n 4'y;

end:

5:begin
mediaplayer3.rewind:
mediaplayerB.play:

memol . lines.add (' 1‘1"8ﬂ’3’134ﬁ 5 ;

end;

olse
begin ’
sound('\sound\foul.wav'):

memol.lines. add (' iunmailaiitieys ) ;

end:
end: {of case}
end

procedure tforml. socunduse:
begin
case number of
1l:begin




sound( '\soundi\songl.wav');
4
memol . lines.add (' demanad 1 "y

end:
2:begin
sound('\sound\songz.way‘):

memol.lines.addviéﬂrmﬁZ‘L

end;
3:begin
sound ( '\sound\song3.wav')

-
memol. lines.add( ﬁamw*n 3"

end ;

4 :begin
sound('\sound\song4.way'):
memol . lines.add(' deRgaT 4 )

end;

5:begin
mediaplayer3.rewind:
mediaplayer3.play:

-
memol.lines.add (" Femqaudi 5 )

end:
8lsse

if number=6 then
begin

memol.lines.add (' FuNmMIren ') ;

mediaplayer3.startrecording:
esnd

else

begin

sound( ‘\sound\foul .wav');

memol. lines.add(' ﬂqmaﬂu%ﬁaga "y

end;
end; {of case}
end:

procedure tforml.sound(filename:pchar):

var windir:pchar;

begin
MediaPlayserl.Visible .= False:
GetMem(WinDir, 144}:
GetWindowsDirectory(WinDir, 144):
StrCat(WinDir. filename):
MediaPlayerl.FileName := StrPas(WinDir):
MediaPlayerl.Open:
FreeMem(WinDir, 144):
mediaplayerl.play:

ond

procedure tforml.hangon:
begin .
if ringstatus=true then
begin
port[$378]:=1;

Memol.lines.add('tmy’):
end:
end:

procedure tforml.hangoff:
begin
port{s$378]:=0;




ringstatus:=false:
memol.lines.add('?ﬁﬁ'):
end;

procedure tforml.abort:
begin
ringstatus:=false:
port{s378]:=0:
mediaplayerl.stop:
mediaplayerl.rewind:
mediaplayer2.stop:
mediaplayer2.rewind:
mediaplayer3.stop;
mediaplayer3.rewind:
timer:.enabled:=false:
timer2.enabled:=false:
timer3.enabled:=false:
timer4.enabled:=false:
timerS.enabled:=false:
timeré6.enabled:=false:
select:=0:

end;

procsedurs TForml.selftestClick(Sender: TObject) :
begin

abort;
mediaplayerz.play:
select:=1;
timerl.enabled:=true:
end

procedurs TForml.TimerlTimer(Sender: TObject) ;
begin
case seslect of
l:begin
if mediaplayer2.position=10438 then
begin
port{s$378]:=16:
dtmfcheck:
showsound;
timerl .enabled:=false:
end;
end;
2:begin
if ringstatus=false then ringcheck
olse
begin
hangon:
mediaplayer2.play:
timer2.enabled:=true:
timerl .enabled:=false:
end:
end:
end:
end;

pProcedure TForml.cancleClick(Sender: TObject) ;
begin

sound( '\chimes.wav')

abort;

end;

procedurs TForml .opperateClick(Sender: TObject):
begin
abort:

memol. lines.add ('ﬁﬂé’qmmqa*tyryﬁnms‘:ﬁq‘ )




select:=2;
timerl.enabled:=true;
aend;

procedure TForml . Timer2Timer (Sender: TObject);
begin
if mediaplayer2.position=10438 then
begin
dtmfcheck;
sounduse:
timer2.enabled:=false:
timer3.enabled:=true:
timerd.enabled:=true:
end,;
end:

procedure TForml.Timer3Timer (Sender: TObject):
var check:integer;
begin
case number of
1.2.3.4.5:begin
if mediaplayerl.position=84693 then
begin
hangoff:
timer3.enabled:=false:
ringstatus:=false;
select:=2; \

memol.lines.add (' MAWMAdyyNITRY ')

timerl.enabled:=true:
end ;
end;
6 :begin
check:=portlr$3797]:
if check=207 then
begin
mediaplayer3.stop:
mediaplayer3.save:

memol.lines.add (' tuinduufes ')

hangoff;
timer3.enabled:=false:
ringstatus:=false;
select:=2;

memol. lines.add (' NMEWIMAdTYTYINIZAL ') ;

timerl.enabled:=trus:

end ;

end;
else begin
if mediaplayerl.position=2313 then
begin
hangoff;
timer3.enabled:=falsse;
ringstatus:=false:
select:=2:

memol . lines.add (' M&WIAATYYOUNITTHY ') ;

timerl.enabled:=true:
end;

end;

end;

end:

procedure TForml.playClick(Sender: TObject);
begin
mediaplayver3.rewind;




mediaplayer3.play
end;

procedure TForml.FormCreate(Sender TObject);
begin

memol . clear;

end;

procedure TForml.Timerd4Timer (Sender: TObject) ;
begin

timerd.interval:=1:

i:=port{s3zaj;

if i<> $ee then

else

begin

timer4.enabled:=false:

timers.enabled:=true:

end;
end;
procedure TForml.Timer5Timer (Sender: TObject);
begin
timerS.interval:=1998:
i:=1i;

timers5.interval:=1;
i:=port($37aj:;

if i<>$ee then begin
timer5.enabled:=false:
timerd.enabled:=true:
end

olse

bsgin

timerS5.enabled:=false:
timers.enabled:=trus:

end:
end;
procedure TForml.TimerSTimer(Sender: TObject) ;
begin
timer6.interval :=1998:
i:i=1;

timer6.interval :=1:
i:=port[$37a]:

if i<>See then begin
timeré.enabled:=false:
timerd.enabled:=true:
end

else

begin
timeré6.enabled:=false:
timer7.enabled:=true:
end:

end:

procedure TForml.Timer?7Timer (Sender: TObject):

begin
timer7.interval:=1996:
i:=1;

timer7.interval:=1:
i:=port[$37ajl:

if i<> $ee then begin
timer7.enabled:=false:
timer4.enabled:=true:
end

else

begin
timer?.enabled:=false:




timerd.enabled:=false;
memocl. lines.add('has busy'):
hangoff;

mediaplayserl.stop;
mediaplayser3.stop:
timer3.enabled:=false;
ringstatus:=false;
select:=2;

memol . lines.add (‘NMawmMmadoynmnssde ) ;

timerl .enabled:=true:
end:
end
end.

Source Code 18aNefaf 2 ( €918 help )

unit Help:
interface

usss

SysUtils. WinTypes. WinProcs, Messages. Classes.

Controls,
Forms, Dialogs. StdCtrls. ExtCtrls., Buttons:

type
TForm3 = class(TForm)

BitBtnl: TBitBtn;
BitBtn2: TBitBtn:
Panell: TPanel;
Memol: TMemo:
procedure BitBtnlClick(Sender: TObject);
procedure FormCreate(Sender: TObject):
procedure BitBtn2Click(Sender: TObject):

private
{ Private declarations }
public
{ Public declarations }
end:
var

Form3: TForm3:
implementation
{SR *.DFM}
procedure TForm3.BitBtnlClick(Sender: TObject):

begin
memol . clear:

A -~ ot €
memol . lines.add (' Wiealruinisnlnsdne ) ;

Graphics,

d . . d
memol .lines.add ('- {i8Nn 'naaey’ iRanaseimisuassttansanuilunauusioeies ) :

a % 4 qr -~
memol. lines.add ('- \aan ‘g ireldauade' ) ;
memol.lines.add(' et 1-4 untsuasstitanausmniy Y

memol.lines.add(' uulead s unisuasstiteaisfitnly ) ;




memol

memol

memol .

memol

memol .

)
end ;

.lines.
.lines,
lines.

.lines

lines

- . o
add (' et 6 \unsGasiumssatnaansfidissnaselan ;
v
add (' wnmey 8 \unnsduganisda’)
1 1 J [}
add (" d@en “FHaraane hinnsuesstaasfenilalsifieddanfuod )

. add (*- {@sn "amdn® LAsendn' ) ;

d 4 .
cadd(- lumihas "help® lden "Meandes Iteuammaasidendiaarulang

procedure TForm3 . FormCreate (Sender: TObject) ;

begin

memol.clear:

end ;

procedure TForm3 .BitBtn2Click(Sender: TObject)

begin

memol .
memol

memol

memol
memol
memol .

memol .

memol
end:

end.

lines.clear;
. lines.add (wreslfiinistnansnslnsdnd ) ;

. lines. add ('Information Service By Telephone' ) ;

lines.add(’ enasdilne o Umlame ey ) ;
.lines.add('');

lines.add(ﬁghﬁT):

lines.add(' %t %IANA BaesTnNT  $9a 36014161 4A') ;
+lines.add(’ wwa1wIden INGsle  9a 36014375 4A')

Project Source naafalsunsafilinsunsnisirunadnssy

Program Project;

uses

Forms,
Unitl in
unitz in

Help in

{$R *.RES}

begin

'UNIT1.PAS' {AboutBox},
'UNIT2.PAS' {Forml},
‘HELP .PAS' {Form3}:

Application.CreateForm(TAboutBox, AboutBox) ;
Application.CreateForm(TForml, Forml) ;
Application.CreateForm(TForm3, Form3)
Application.Run:

end.




Features

» Loop start and ground start czpabilities

* Transformerless 2-4 wire conversion

» Programmable transmit/reczive gain with 0d8
defaults

¢ Programmable input impedzance with 600Q and
20022 defauits  a

* Programmable netwerk balance with 6000,
3C0Q, and AT&T compromise defaults

s One ioop stait & two ground start relay drivers

e Line state detection outputs:
forward loop, reverse ioop, ring around,
tip ground, ringing voltage

* + SV operation

* On-hook sudio recepticn (to accommodate ANI)

Applications

interface to Central Office for:
*« PBX

*» Key Telephone System

* Channel bank

* Voice Mail

* Terminal Equipment

« Digital Loop Carrier

ViH88632

Central Office Interface Circuit

Preliminary Information

ISSUE4 = " g lanuary 1994
=2

Ordering Information

MH88632 40-Pin SIL Package

0°Cto 70°C

Description

The Mitel MH88632 Central Otfice Trunk interface
circuit provides a compiete audio and signailing link
betwesn audio switching equipment and a centrat
office. The functiens provided by the MH88632
include 2-4 Wire Hybrid conversicn, programmable
transmit and receive gains, programmedle line
impedance and programmable network balance.
The device is fabricated using thick film hybrid
technology which incorporates various technologies
for optimum circuit design and very hign relizbility.
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Figure 1 - Functional Block Diagram



Preliminary Information

(r————— eueeeeesseses

ne="1]1 N2 = 21
RING =] 2 2900 =] 22
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Figure 2 - Pin Connections

Pin Description

Pin Name | Description

TIP Tip Lead. Connects to the *Tip* or “Ring” lead of the central office.

RING Ring Lead. Connects to the *Ring* or "Tip" lead of the central offica.

XLA Loop Relay Contact A. Connects to XL8 through the loop relay (K1) contacts when the
relay is activated. Activates internal active termination circuitry.

XL8 Loop Relay Contact B. See XLA for description.

XLC Loop Relay Contact C. Connects to XLD through the loog relay (KI) contacts when the
relay is activated. Activates internal active termination circuitry. '

6 XLD Loop Relay Contact D. See XLC for description.

7 IC Internal Connection. This pin is internally connected and must be left open.

8 GRD Ground Ring Lead Relay Drive (Output). Connects to the Ground Ring Lead Relay coil,
used for Ground Start applications. A logic low activates the relay. An internal clamo
diode from VRLY to GRD is provided.

8 IC Internal Connection. This pin is internally connected and must be left open.

10 IC Internal Connection. This pin is internally connected and must be left open.

11 RGND | Relay Ground. Return path for relay supply voltage.

12 VRLY | Relay Positive Supply Voltage. Normaily +5V. Connects to the relay coil 2nd the relay
supply voltage.

13 LRD Loop Relay Drive (Output). Connects to the Loop Relay coii. A logic low activates the
relay. An internal clamp diode from VRLY to LRD is orovided.

14 8FD Bias Relay Drive (Output). Connects to the Bias Relay coil, used for Ground Start
appiications only. A iogic low zctivates the reiay. An internal clamp dicce frem VRLY to
BRD is provided.

13 LRC Loop Relay Control (Input). A logic high activates the Loop Relay Drive output ( LRD).
The Loop Relay activates internal circuitry which provides a DC terminztion
across TIP and RING. Used for line seizure and dial pulsing.

16 BRC Bias Relay Control (Input). A logic high activates the Bias Relay Drive output (BRD), used
for Ground Start zpplications only. This input should be connected to logic high when
not used.

17 GRC Ground Ring Lead Relay Control (Input). A logic iow zctivates the Ground Ring Lead
Relay Drive output {GRD), used for Ground Start applicaticns only. This input should be
connected to logic high when not used.

18 AGND | Analog Ground. 4-Wire ground. Normal'y connected te System Ground.
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Pin Name | Description

12 NATT | Network Balance AT+T Node. Connects to N1 for a network baiance impedance of
AT&T compromise (350Q+ 1kQ Il 210nF); the device's input impedance must be set to
690Q. This node is active only when NS is at logic high. This node should be left open
circuit when not used. '

20 N1 Metwork Balance Node 1 (Input). 0.1 times the impedance between pins N1 and N2 must
match the device's input impedance, while 0.1 times the impedance between pins N1
and AGND is the device's network balance impedance. This node is active only when NS
is at logic high. This node ma;/ be'terminated when not used (i.e. NS at logic low).

21 N2 Network Balance Node 2 (Output). See N1 for description.

22 2200 | Line Impedance 900Q Node. Connects to Z1 for a line impedance of 900Q. This node
should be left open circuit when not used.

23 Z1 Line iImpedance Node 1 (Input). 0.1 times the times the impedance between pins Z1 and
Z2 is the device's line impedance. This node must always be ccnnected.

24 22 Line Impedance Node 2 (Output). 0.1 times the times the impedance between pins Z1
and Z2 is the device's line impedance. This node should be left ogen circuit when not used.

25 ™) Transmit (Output). 4-Wire ground (AGND) referenced audio output.

26. RX Receive (Input). 4-Wire ground (AGND) referenced audio input.

27 GTX0 | Transmit Gain Node 0. Connects to GTX1 for 0dB transmit gain.

28 GTX1 Transmit Gain Node 1. Connects to a resistor to AGND for transmit gain adjustment.

29 GRX0 | Receive Gain Node 0. Connects to GRX1 for 0dB gain.

30 GRX1 | Receive Gain Node 1. Connects to & resistor to AGND for receive gain adjustment.

31 IC Internal Connection. This pin is internaily connected and must be left cpen.

32 2600 Line impedance 600Q Node (Output). Connects to Z1 for 3 line impedance of 600Q. This
pin should be left open circuit when not used.

33 NS Network Balance Setting (Input). The logic level at NS selects the network balance
impedance. A logic 0 enaoles an internal balance equivalent to the input impedance
(Zin). While 2 logic 1 enables an external balance of .1 times the impedance between
pins N1 and AGND balanced to 0.1 times the impedance between pins N1 and N2. The
impoedance between N1 and N2 must be equivalent to 10x the input impedance (Zin).
Tip Lead Ground Detect (Output). A logic low indicates that the Tip iead is at

al

34
ground (AGND} notential.

85 RL Reverse Loop Detect (Output). In the on-hook state, a logic low output indicates that
reverse loop battery is present. In the ofi-hook state, a logic low output indicates that

reverse loop current is present. Reverse loop refers to the Tip lead negative with respect
1o the Ring lead.

36 RV Ring Voltage Detect (Output). A logic low indicates that ringing voltage is cross the Tip
and Ring leads. Note that this output toggles at the ringing cadence and not at the

ringing freguency.

37 FT Forward Loop Detect (Outout). In the on hook state, a logic low output indicates that
forward loop batery is present. In the off hook state, 2 logic low cutput indicates that
forward loop current is present. Farward lcop refers to the Ring lead negative with
respect to the Tio lead.

38 RG Ring Lead Ground Detect (Output). A logic low indicates that the Ring lead is at
ground (AGND) potential.

39 VEE | Negative Supply Voltage. - 5V.

40 | VDO | Positive Supply Voltage. = SV.

(Yol
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Functional Description

The MHB88632 is a COIC (Central Office lnter> ce
Circuit) used to interface to Central Oﬁ{gM-/v\vaire
Analog Trunks. The COIC provides both Loop Start
and Ground Start interface capabilities.

Approvals

FCC Part 68, DOC CS-03, UL 1459 and CAN/CSA-22.2
No. 225-M390 are all system (i.e., connectors, power
supply, cabinet, etc.) requirements. Since the
MH88632 is a component and not a system, it
cannot be approved as a stand alone part by these

standards bodies. However, when installed into a
properly designed system, the MH88632 has been
designed to meet the CO Trunk Interface
requirements of FCC, DOC, UL and CSA; and thus
enabling the complete system to be approved by
these standards bodies.

To meet the regulatory high voltage requirements,
an external protection circuit is required. The
protection circuit shown in Figure 9 is matched to.
the MHB88632 and ensures that they meet the high-
voltage requirements of FCC, DOC, CSA and UL
when installed in a properly designed system.

TRANSMIT GAIN:
(TIP-RING TO TX)
AV = -Zolog( 0.5 + 5k
RTX )
RTX = ___skQ
RTX 10V 5
1\ 0
) m Example:
; RTX = 38k(xz AV=+2dBY
| RECEIVE GAIN:
, (RX TO TIP-RING)
! 3 % AV=-20I°9( 0.5 vs_:g
R
o1 AWt i
* ™ 10k I RTX =
L GRx1|30 R 106-AvR9g 5
——AA o
GR X0| 29 N7
10kQ — {
. . Examgpie:
N7 8TX = 4.5k AV= —4d3V

Figure 3 - Gain Programming withk External Components
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24
z NC
pay =
MH838632
u %
2900 F—— NC

2600 32\_)

Input impedance (Zin) set to 500Q

Note: Make connection between Z1 and other points as short as possible.

24
e NC

MH83832

2300

2500 32

NC

Input Impedance (Zin) set to 500Q ~

Figure 4 - Input Impedance (Zin) Settings with Zin equal to 600 or 900Q

ZZZ‘

o J et WA L B 72—,
MH83632
2900 22

32

2600

Notes:

2) The network balance must be sat to the desired network balance.
See section on network balance.
3) Make connection between Z1 and component as short as possible.

10 x Zin

1) The 10 x Zin network must be sat to 10 x the desired inout impedance (Zin).

Exampie of the 10 x Zin network:

RP
—AVA—
2~
.
21
RS
Zin=0.1 x(qu» 1
1/RP + S x CP

where S = jxw
and w=2xxxf

Exampla:

IF RS = 220000, RP = 82000, CP = 11.5nF
Then the input impsdance (Zin) is 220Q in
senies with 82CQ in pacallel with 115aF.

Figure 5 - Input Impedance (Zin) Settings with Zin not equal to 600 or 900Q

Products are designed in accordance with meeting
the above requirements; however, full conformance
to these standards is dependent upon the
application in which the hybrid is being used, and
therefore, approvals are the responsidility of the
customer and Mitel wiil not have tested the oroduct
to meet the zbove standards.

DC Loop Termination

The DCloop termination circuitry provides the loop
with an active DC load termination when 3 logic
low is applied to the LRC (Loop Start Relay Control)
input. The termination is similar to 3 DC resistance
between 200Q and 275Q. An external relay is used
to activete internal circuitry which switches the
termination in and out of the loop. This is used for
ooth seizing the line as well as generating diai puises.

Supervision Features
The supervision circuitry provides the signalling
status outputs. The system controlling the COIC,

monitors these logic outputs. The supervision
circuitry is capable of detecting ringing voltage,
both forward and reverse loop battery and locp
current, and both grounded tip lead and groundad
ring lead.

a) Supervision Features RV (Ring Voltage
Detect Output)

The RV (Ringing Voitage Detect) output provides a
logic low when ringing voitage is detected. This
detector inciudes a ringing filter which ensures that
the output toggles at the ringing cadence and not
at the ringing frequency. Typically, this output goes
low 50ms after ringing voltace is acplied and remains
low for 50ms after ringing voitage is removed .

b) Supervision Features FL & RL (Forward
Loop and Reversa Loop Detect Output)

The FL (Forward Loop Cetect) output provides a
9-173
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MH28632 Nt 2 MH83632 szoﬁ
|
NaTT 2 warr e
nsﬂ———‘ v £ SE— Y
A4 '

Network 3alance is sat to the input
impedance (Zin)

Network Balance is set to the AT&T
compromise network (350Q + 1000Q il 210nF)
impeadance. The input impadance must

be set tc 6000

Figure 6 - Network Balance Setting with NETBAL equal to Zin or AT&T

2) The 10 x NETBAL must be set to 10 x the desired network balance.

Example of the 10 x NETBAL network
N2 21———*‘ RP
d =
110 x NETBA N g
18 7 b RS
NATT
Zin=0.1 x(RS-v 1
33 VRP+S5xCP
NS O voo where S =jxw
and waz=2xzxf
Notes: Examgie:
es: s
i . . rostegd . . - IF RS = 22000 RP = 8200Q, CP = 11.5nF
1) The 10 x Zin network must be set to 10 x the desired input impedance (Zin). Then the input impecance (Zin) is 2200 in

3) Make connection batween N1 and component as short as possible. -

series with 820Q in parallel wrth 115a7.

Figure 7 - Network Balance Setting with NETBAL not equal to Zin or AT&T

'ogic low when either forward loop battery or
forward loop current is detected (ring lead voltage
negative with respect to tio lead). The RL (Reverse
Loop Detect) output provides a logic low when
either reverse locp battery or reverse loop current is
detectad (tip lead voitage negative with respect o
ring lead ).

See Tatle S for Loop 2attery and Current Status
Qutputs.

<) Supervision Features TG & RG (Tip Greund
and Ring Ground Detect Output)

The TG (Tip Lead Ground Detact) outout grovides a
logic low when the tip lead is at ground {AGND)
potential. The ARG (Ring Lead Ground Detect)
output provides a iogic low when the Ring iead is at

9-174

ground (AGND) potential.
See Tadle 6 for Loop Ground Status Outputs.
Ground Start Signalling Features

For Ground Start signailing, relay K2 and resistors
R1and R, and relay K3 and resistor R3 are required (See
Figure 8). Activation of K2 is controlled by the iogic
signal st the 8RC (Bias Relay Control) input while
activation of X3 is centrolled by the logic signal at
the GRC (Ground Relay Control) inout.

K2 is used to engage the bias resistors while K3 is
used to ground the ring lead; this is used in ground
start appiications for signailing to the cenual office.
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Typical Ground Start Signalling Protocol

Refer to Figure 8 for the Typical LS-GS Application
Circuit.

In the idle state, the system (eg., PBX control card)
provides a logic high to the BRC input. This activates
the COIC's second internal relay driver which
activates relay K2. Both contacts of relay K2 close,
which connect the -48VDC supply to TIP (tip lead)
and RING (ring lead) through bias resistors R1 and R2.

Depending on which Ground Start protocol is used,
inftiating a Ground Start call to the central office can
be performed by the following sequence of events.

The system provides a logic low to the GRC input.
This activates the COIC's third internal relay driver
which activates relay K3. The contacts of relay K3
close, which connects the ring lead to ground
through a current limiting resistor R3.

The central office recognizes the ring ground
condition and responds by grounding the tip lead.

The COIC senses the grounded TIP and switches the
TG (Tip Lead Ground Detect) output to a logic low.
The system then applies a logic high to the LRC (Loop
Relay Control) input. This activates the COIC's first
internal relay driver which activates relay K1. 8oth
contacts of relay K1 close, which activates the COIC's
internal circuitry resulting in an active line termination
across TIP and RING. The system then provides a
logic low to the BRC input. This deactivates the
COIC's second internal relay driver which
deactivates relay K2. Both contacts of relay K2
open, which disconnect the bias from TIP and RING.
The system then provides a logic high to the GRC
input. This deactivates the COIC's third internal relay
driver which deactivates relay K3. The contact of relay
K3 opens, which disconnects the grounded ring lead.
The voice link is now established.

Receiving & Ground Start czll from the central office
is performed similarly. The central office can signali
the COIC by either grounding the tip lead or by
grounding the ring lead.

Hybrid

The 2-4 Wire Hybrid circuit separates the balanced
full dupiex signai at TIP and RING of the telephone
line into receive and transmit ground referenced
signais &t RX (Receive) and TX (Transmit) of the
COIC. The Hybrid aiso prevents the inout signal at AX
from appearing at TX. The degree 10 whnich the
Hybrid minimizes the contribution of the RX signai at
the TX output is specified as transhyorid loss. For
maximizing transnyoric loss, see the Network
Balance section.

The 4-Wire side can be interfaced to a filter/codec,
such as the Mitel MT896X, for use in digital voice
switched systems.

Line impedance |

The MH88632's TIP-RING impedance (Zin) can be set
10 600Q, S00Q2 or to a user seiectable value. Thus, Zin
can be set to any international requirement. The
connection to Z1 determines the input impedance.
With Z1 connected to Z6Q0, the line impedance is
set to 600Q. With Z1 connected to Z900, the line
impedance is set to 200Q. A user defined
impedance can be selected which is 0.1 times the
impedance between Z1 and Z2. For example, with
2200Q in series with 11.5nF in parallel with 8200Q,
all between Z1 and Z2, the devices line impedance
wiil be 220Q in series with 115nF in parallel with
820Q. See Table 3 and Figures 4 & S.

Stability _ ) ) '
The part will be stable with an AC load over the

range 0.5 Zin <Load < 2 x Zin.

The range of loads that can be simulated by the
MHB88632 is extensive including those which are
purely resistive and complex in nature. For loads
with a low or zero series resistance additional
measures need to be taken to maintain stability
which involves simulating with a larger series
resistance and adjusting other components
accordingly.

Examples:

Sweden: Load is 300Q in 2 parallei with 30nF. This
is synthesised on the MH88632 by 1.5kQ) in series
with a parzallel combination of 3nF and 7.4kQ.

Norway: Load is 120G in saries with & parallel
comoination of 820Q and 110nF. This is syntnesised
on the MHB88632 by 1.5kQ in series with & paraliel
combination of 12nF and 7.83kQ.

Italy: Load is 750Q in parallel with 18nF. This is
synthesised on the MH88632 by 1.5kQ in series
with a parallel combination of 2nF and 6.

Network Balance

Transhybrid loss is maximized when the line
termination imoedance and COIC network balance are
matched. The MH88632's netwerk balance
impedance can be set to Zin, AT&T (350Q+1kQ // 210nF)
or t0 a user selectaole vaiue. Thus, the network
balance impedance can be set o any international
requirement. A logic level control input NS selects
the balance mode. With NS at iogic low, an
internal network balance impedance is matched to
the line impedance (Zin). With NS at logic high, a
user defined network balance impedance is
seiected wahich is 0.1 times the imoedance between
N1 and AGND. For examole, with 2200Q i:- series
with 11.5nF in parailel with 8200Q, all between N1
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and AGND, and NS at logic high, the devices
network balance impedance is 220Q in series with
115nF in parallel with 820Q; the impedance
between N1 and N2 must be equivalent to 10 times
the input impedance (Zin). In addition, with NS at
logic high, an AT&T network balance impedance
can be selected by connecting NATT to N1: in this
case, no additional network is required between
N1 and N2. See Table 4 and Figures 6 & 7.

TIP-RING Drive Circuit

The audio input ground referenced signal at RX is
converted to a balanced output signal at TIP and
RING. The TIP-RING Orive Circuit is optimized for
good 2-Wire longitudinal balance.

TIP-RING Receive Circuit

The differential audio signal at TIP and RING js
converted to a ground referenced audio signal at the
TX output. This circuit operates with or without loop
current; signal reception with no loop current is required
for on-hook reception enabling the detection of AN
(Automatic Number Identification) signals.

Programmable Transmit and Receive Gain .
Transmit Gain (TIP-RING to TX) and Receive Gain
(RX to TIP-RING) are programmed by connecting
external resistors (RRX and RTX) from GRX1 to
AGND and from GTX1 to AGND as indicated in
Figure 3 and Tables 1 and 2. The programmable gain
range is from -12d8B to +6d8B; this wide range will
accommodate any ioss plan. Alternatively, the default
Receive Gain of 0dB and Transmit Gain of 0dB can

Absolute Maximum Ratings* - voitages are with respect to AGND.

Parameter Sym Min Max Units
1 | DC Supply Volitages Voo -0.3 7 \"
Vez 0.3 -7 Y
2 | DCRing Relay Voltage VALY -0.3 20 v
3 | Storage Temperature Ts -55 +125 i€

* Exceeding these values may cause permanent damage. Functional operation under these conditions is not implied.

Recommended Operating Conditions

Parameter Sym Typ* Max [Units Comments
1 | DC Supply Voitages Voo 50117525 Y
Vee | -4.75| -5.0 |=5.25| V
DC Ring Relay Voltage Vvacy 5.0 15 v
Operating Temperature Top 70 <

* Typical figures ars at 25°C with nominai =5V suoplies and are for design use only.

DC Electrical Characteristicst

Characteristics Sym Typ* | Max |Units| Test Conditions
1 Supoly Current Ioo 13 mA
les 13 mA
2 Power Consumption PC i37 | mW
3 ";__-L Low Level Output Voitage Vou 0.5 Y lol = 4miA
TC.AV| High Level Output Voitage Vou \Y lon=0.5mA
4 | 3B | Sink Current, Relay to Vpp lot mA | VoL =035V
E‘a% Clamo Diode Current len mA
5 Low Level Input Voitage Vie 0.8 Vv
| | & | High Level inout Voitage Vin v
6 | &= | High Level Input Current b 1 UA | V= 5.0V
Low Level inout Current N 1 A

T O Electnical Characteristics are over recommended cceraling conditions unless otherwise stated.
* Typicai figures are at 25°C with nominai =3V suopiies and are tor design use only.
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be obtained by connecting GRX0 to GRX1 and
GTX0 to GTX1. In addition, a Receive Gain of +6dB
and Transmit Gain of +6dB can be obtained by not
connecting resistors RRX and RTX. For correct gain
programming, the MH88632's TIP-RINC impedance
(Zin) must match the line termination impedance.
For optimum performance, resistor RRX should be
physically located as close as possible to the GRX1
input pin.

ANI (Automatic Number Identification)

ANI provides the called party with calling party
telephone number identification. The central office
utilizes the voice path of a regular loop-start
telephone line when the COIC (subscriber’s
terminal) is in the on-hook state. The central office
sends the ANI information (data transmission
typically of an FSK signal of 1200Hz and 2200Hz)
typically 600ms after the first ringing burst.

The COIC outputs this FSK signal at the TX output.

|
i| {1 32 48V BATTERY
| MH83832
! 28
TP C—— - s
PROTECTION ] 4 A
CIRCUIT
RING O—— . 2IaNG . GrxopPl
gL s ! 25
= 'R3 X -0 AUDIO OUT
i X1 B "6 »
! GRX1
! e a4
K3 % | %2 R T
X b B2 29
| WAL ias 5| zx5 GRX0
= S 16
— 3 RX O AUDIO IN
e—; VRLY
v ©) G 223
e EAGN
Al ) 32
/S 15 800
LOOP RELAY CONTROL C—— LRC
g 33
16 NS >
BIAS RELAY CONTROL O 3RC —
R4
17| ssuS
GROUND RELAY CONTROL O GRC e
% v ) RING DETECT
3
o =
| eld O FORWARD LOOP
!
i |3
i " s (O REVERSE LOOP
e —— (Y
NOTES: —
——2 xuc Fref e DRING GROUND
1) SEE FIGURE ¢ FOR PROTECTION CIRCUIT. |
2) CONFIGURED FOR 0dB GAIN, 50002 Zin AND BALANCE | =|34 S
3)K1,2 E/M FORM C i G ——CRING DETECT
4) K3 €/M 1 FORM C 5/ %10
5) R1, R2 30.9K0. 1%, 3W
6} R3 470Q, 5%, 5W VDO AGNO VEE
7) K2, 3, R1, 2, 3 REQUIRED FOR GS ONLY o 183
@] O
-5V -5V

Figure 8 - Typical LS-GS Application Circuit
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AC Eiectrical Characteristicst

Characteristics Sym [Min |Typ* |Max (Units| Test Conditions
10| Transhybrid Loss THL 18 d8 |200-3400 Hz
(Zin = 600Q ,Ref = Net = AT&T) 21 dB |500-2500 Hz
11| Input Impedance at RX 10 kQ
12| Output Impedance at TX 5 Q
13| Transmit Gain, (TX/2-Wire): Input 0.5V
Default Gain (0dB) 2@ -0.2 0.2 [ dB |1kHz
Programmable Range -12 6 dB |1kHz
Frequency Response Gain 2 ¢ -1.3 -0.1 | dB |200 Hz
(relative to gain at 1 kHz) -0.3 0.1 dB8 |[300 Hz
0.3 0.1 dB |3000 Hz
-0:7 0.1 das 400 Hz
14} Receive Gain, (2-Wire/RX): Input 0.5V
Default Gain (0dB) 2 @ -0.2 0.2 | dB |1kHz
Programmable Range =12 6 dB - [1kHz
Frequency Response Gain @@ 1.3 -0.1 | dB |200 Hz
(reiative to gain at 1 kHz) -0.3 O dB [300 Hz
-0.3 0.1 dB [3000 Hz
-0.7 0.1 dB 3400 Hz
15| Signal Output Overload Level %THD <5%
at 2-Wire 4.0 dBm |Ref 600Q
at X 4.0 dBm |Ref 600Q
16 | Total Harmonic Distortion THD Input 0.5V, 1 kHz
at 2-Wire 1.0 %
at TX 1.0 %
17| Idle Channel Noise Nc
at 2-Wire 13 |dBrnC
st TX 13
18| Power Supply Rejection Ratio PSRR" RippieO.1V, 1 kHz
at 2-Wire and TX Vpp 20 30 dB
Ver 20 | 30 d8
19| On-Hook Transmit Gain, Input 0.5V
(TX/2-Wire):
Default Gain (0dB) -1 1 dB |1kHz
Programmable Range -12 6 dB |[1kHz
On-Hook Frequency Response -3 1 dB {200 Hz
Gain (relative to gain at 1kHz) -1 1 cB 3400 Hz

-+

o e

impedance and is equivaient to 2200Q - 820Q i 115nF.

o

NOTES: .
Test conditions use 2 transmit and receive gain set to OdB defauit and a Zin vaiue of 6coQ unless othenwise stated.

Test conditions use the off-hook state (LRC = + 3VDQ) uniess otnerwise stated.
“Ref” indicates reference impedance waich is equivalent 10 the termination imoedance.
*Net” indicates network balance impedance.

Test condition uses a Zin vaiue of 5600Q, 3000 2ng the above =xternai network.
Test condition uses both the off-hcok state (LRC = =3VDC ) 2nc the on-hook siate {LRC =AGND).

AC Electricai Characteristics sre over recommengeg operating conditions uniess otherwise stated.
Typical figures are at 25°C with nominal = 5V sucolies ana are for design aid only.
imgedance set by external netvsork or 6300 or 200Q defauit.

External network for test purposes consists of 22009 - 32000 I 11 .3nF dbetween gins 2l anc 22, the equivaient Zin has 1 /10th the
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Tables 1 & 2: Transmit and Receive Gain Programming

Transmit RTX Resistor | Notes
Gain (dB) Value (Q)
+6.0 No Resistor
+4.0" 38.3k Resuits in 0dB overaii gain when used with Mite! A-law codec (ie MT8$65)
+3.7 32.4k Resuits in 0dB overall gain when used with Mitel H-law codec (ie MT8964)
0.0 GTX0 to GTX1 =
-3.0 5.49k
-5.0 3.32k
-12.0 1.43k
Receive Gain | RRX Resistor | Notes
(dB) Value (Q)
+6.0 No Resistor
0.0 GRX0 to GRX1
-3.0 5.49k
-3.7 4.87k Results in 0dB overall gain when used with Mital A-law codec (ie MT8965)
-4.0 4.64k Resuits in 0dB overall gain when used with Mitel p-law codec (ie MT8964)
-6.0 3.32k
-12.0 1.43k

Note 1: See Figures 3 and 4 for additional details.
Note 2: Overail gain refers 1o the receive path of PCM to 2-Wire, and transmit path of 2-Wire to PCM.

Table 3: Input Impedance Settings

z2 Z1 2600 ,' Z300 Resulting input impedance (Zin)
NA Connect Z1 to Z600 NA 500Q
NA Connect Z1 to NA Connect Z1 to S00Q2
2900 2900
Connect network from 21 NA NA 0.1 x impedance between 21 & 22
to Z2

Nete 1: NA indicates hign imoedance (10kQ) connection to this pin does not affect the resulting network balance.
Note 2: Sze Figures 4 and S for Apciication Circuits.

Table 4: Network Balance Settings

NS (Input) N2 N1 ! NATT Resulting network baltance (Zin)
Low NA NA | NA Equivalent to Zin
High NA Connect N1 to NATT AT&T compromise (350Q + 1kQ Il 210nF)
Zin must be 500Q
Hign Connect network from N1 to | NA 0.1 x impedance between N1 & N2
AGND equivalent to 10 x
NETBAL. Connect network from

| N1 10 N2 equivalent to 10 x Zin.

Neta i: NA indicates Nign imoedancea (10kQ) ccnnection o this pin does not affect the rasuiting network balanca.
Nete 2: Low indicates Logic Low.
Note 3: See Figures 5 and 7 for Aopiication Circuits.

Yol
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Table 5: Loop Battery and Current Status Outputs

Loop Status Loop Condition LRC (Input) FL (Output) RL (Output)
Forward Batiery VT-VR >40V Low Low High
Forward Current VT-VR >3.4V High Low High
Reverse Battery VR-VT >40V Low “High Low
Forward Current VR-VT >3.4V High » High Low

No Battery IVT-VRI <30V - Low High High

No Current IVT-VRI <1.0V High High High

Not Valid No Condition High or Low Low Low
Note 1: VT - VR = Differential voltage from TIP to RING VR - VT = Differential voltage from RING to TIP.
Note 2: Low indicates logic Low. High indicates logic High.
Note 3: See Figures 8 & 10 for Application Circuits.
Table 6: Loop Ground Status Outputs
Loop Status Loop Condition RG (Output) [ TG (Output)
Ring and Tip Open VT-VG <-14V High High
VR-VG <-14V
Ring Ground and Tip VR-VG >-12V Low High
Open VT-VG <-14V
Tip Ground and Ring VT-VG >-12V High Low
Open VR-VG <-14V
Ring and Tip Ground VR-VG >-12V Low Low
VT-VG >-12V

Note 1: VT - VG = Differential voitage from TIP to AGND VR - VG = Differentiai voltage from RING to AGND.

NOTE 2: A > - 8 indicates that "A* is less negative than *-8°. A < - 3 indicates that "A" is more negative than *-8°.
Note 2: Low indicates iogic Low. High indicates icgic High.
Note 3: See Figures 8 for Appiication Circuits.

1) F1, 2 1 AMP ZSQVAC Siow-Blow fuse i.a_ Litteifuse 230 2 AG

PROTECTION CIRCUIT
e N
e O N bR - . De
\ ’ |
-
i A ,
Arvil |
(iRva l
: ]
E— Af/( 2 ainG
': : | [ [RV3 ;
- | : | i
/ i
Rv2
= i
#inG C/ . a2 . E
2
AGND
8
SV v
Notes
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Figure 9 - External Protection Application Circuit
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