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ABSTRACT

This thesis presents a design of modem’s interfacing and working system by useing IC R96EFX and
microcontroller as basic structures and a communication software for computer-telephone network
communications. The emphasis purpose in computer -telephone network interface, modem working
controlling , can be modulated and demodulated , as a basis for future developement , we also describe how

it works and how to develope in future.
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ABSTRACT

This thesis presents a design of modem’s interfacing and working system by useing IC ROBEFX and
microcontroller as basic structures and a communication software for computer-telephone network
communications. The emphasis purpose in computer -telephone network interface, modem working
controlling , can be modulated and demodulated , as a basis for future developement , we also describe how

it works and how to develope in future.
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Originator Answer
Stzn Terminal Modem Modem Comouizr
1. Signal ground Signal ground
—_-— —_-—
b DTR
—_—
Manual
3 dial ——
number
4. RI
5 DTR
6. Answer DCE
" (one Ready
7 DCE
——————e
Ready
8. RTS
—— =
9. Carrier DCD
—.—-*-
signal
10 5 CTsS
I1. Tx Data - | Moduiated Rx Data
data
= lLast . e
12 chamctcr‘- Tx Data . _Modulated ° Rx Data
P (0 transmit data
RTS
< T
off
14, Carrier DCD
—_—— ——
signal orf off
13 CTS
off
16 RTS
. ~——
17. DCD Carrier
signal
18 CTS |
-_—
19. Rx Darta Modulated I3 Data
- K i data
Last
20. ~RxDaa Modulated <x0a2  chamger
dara 10 ransmi:
21 RTS
off
22, DCD Carrier _
off signal ofT
2. ' ¢S
off
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2.4 XMODEM
XMODEM dlultslnaeadnalawned Fuudrann wddniuasidednda witdullsinraanld
-~ v al‘ o -~ ' - 1 alal - ﬂ“
Aundemaneiige dwmiunisdialenindzzndnend uss Aauiameian

-

241 u8en
Fayanigndalan XMODEM azgnuiivesniiuuden uravudanlsznausesnass Startof-

Header (01 37u@uun | wineazudanuilelud Aesndinusramiremnaasuden daxya 128

us uaz Checksum utialus salumised 21.1

A9 2.2 gUuuLLSeNT9Y XMODEM

0 SOH ( start-of-header , ASCII 01 )

1 PR TUADN Grsuaan 1 wAaznauidu 0 UaS
N FF

< - - a

2 ARNN AN LAV TN TEIUNIE QI LABN ( 255 -
NHLGILREN )

3-130 . dasye 128 lusl

131 g nasontestusdeyaviniu

vt rLAan FuFuT 1 usgnATItIFILNaala 256 ( Modulo 256 MMAEARINIAMAIRN 255 ( FF
Fduwn ) Tuasnaudugudpaimd siufeavilAanlaansaunueudenain 255 vielan
nanesnE LRt ntiami ( adUARUETLW ) Checksum iTuluAdsfiRuanlnensLen
daya 128 lusl Wrdaaiu tneliaulasana
) e

dﬂuﬁﬂauﬁqme'dwdw:ﬂwu'\?nm'ﬁﬂ:ﬁaiﬁ TusaFuaNTsY NAK ( negative acknowledgment )
annpenfameftheiu Isunsudfuazads NAK (15 guduvn.) videannniiensn < 10 Judl ( et
fumnanns wilunafimuneefeing ) Flilasudena NAK fausnnszduligdadinnisdadle
WaknsugfuFunsiuufeniuszmaudeianaadiefiteadn 1 Juadl sidauinnd Ratuszing
findnuluuden s Checksum et lafimnusiufiesre Wanudnaneufiazda NAK ieudediafia
wenalnsliend 1 3 idemedwiunsdesnmslng duinazlinaeesiiuiundil
mnﬁuﬁ%’m:mqwﬂwmﬂm‘uuﬁﬂnLna:ﬂamu-ﬁ’ﬂﬁmwmm GauliFueanay davmneiarudan
wiHauiuufanagqa LLamﬁqm?dq%ﬂ‘wm?qnﬁqwmﬁLﬂwﬁﬂﬁﬂwmm waIINNINFULAATUSBNE T
@4 ACK (06 §7uduun ) SruRanfifunngniias side NAK dnlignses ’Lunsrﬁuﬁqé’dm:muﬁﬂnﬁwgﬁ
udssnnnmmeLfudentiuuds ufenselUssgndslurausuresniuds deazee EOT (04 31Ay

un ) wazIapat ACK duavde EOT 41 dlilasu Ack
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&
(89990 Checksum Wikt luAluiifeanadminsasaudafananavionnn daugeityes
XMODEM #i3andn #ai@an CRC ﬁqqnﬁm?}uinﬂ'l'ﬁ'ﬁqmmm‘luﬁ FaiaafiGandn Cyclical redundancy

check ( CRC - 16 ) Teanunsanmaaaudeiionanaldetietion 9999 wlafimus

Tnenfgfusiesuenddevinldsaden CRC Tanisdednese C unu NAK lunisfesreiFusude us

e

\Haeanlinniaeffures XMODEM Aidldaidan CRC fFuasaantaeulids NAK drlifinnzaeuauss

uasannzds C guuurasudeniildsia@en CRC gnuuaalilumasnei 21.2

A13797 2.3 gUuuuuAenYas XMODEM Wldsaidan CRC

0 SOH ( Start-of-Leader, LBAN 01 )

1 W IUAeN GRFLAN 1 waaznauu 0 uda
91N FF

2 ﬂﬂuwﬁmuﬁmﬂmﬁwawuwLa'nuﬁﬂn (255
NHNEETUADN )

309130 dann 128 Tuel

132 lusfuvaes CRC

133 lusinneed CRC

2.4.4 dalfuFeuuaz @ Feninee XMODEM
fialduFaundnyes XMODEM AsanuBaidwuazasudluanalsalia? XMODEM 1ingn
Mludneousiulilignisialius i
Albiansnsaufifymeainenaiin B KinaswlanwunladufiasiasinWidayaula

v
: B SO AR IO v

tagndeluiunisdeanndadals sauludrdeyaluniindsgnds decldnsfearswadnlslnaaan

y
v

wiailfuladindays Bfn 3R wasuilalinay widnasfifesdoyauuumindinasdefinimg
) =4 o v -l o I v - “ <
hifimflesiunisudlannumanedeyaluunitadudyyrussuaududiguUnalheiuie
91 ASCIl 4 {lu End of Transmission l@N@an178an@1x1sann IdeNgINuaan Weasannuaannaasi
ASCIl 4 fluvinaiat Tavnaanud wideyafignaraleuazeyTugtuuy Ascil Aneniula datlsis

Aaalaena1aniNsvantansu ey




“bifiaasiasnimisiasnsuuumaguind dissangnmaihefudesenlinisdaga
] v 0 ] v
Aaufasds NAK 33t lhiRanatiae Tnaannzadedeuuananising lustnaeafidudaundnil

v & 4. Ve [ - - d’ < -ll LI
ayyniusenuillffunmmeniuvred s lususiudanimuanniaagnds
L]
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- Hauaninanlunsuagian Anaganlafiroimis 2400 Tnaadund
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- gnsnragaiuguane esAnyile

V.24 interface

By

)\ Speaker
/————" \ / Circuit and
Control & Eror control functions indicated
{ v y lights

Signal Converter

Ringback =
Detecter : ‘
- \/7
Ringing suC .

Detecter
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3.1 naiavuzeudnwiaiy 2 an19x
311anzneien  Welusudeansdeasiulindaie Mcs51 Aazldrtad Wi
NO : normally Open { aiflunnssnaasnisunymsdml ) uazldiAndalimpmneiaeinsdmiainae
neufiames MCS51 udaluiufiasainardaumnsaudadeeaniuinnsdeuset adn
uazaadLdtyeyuFunndy Sdyyruvuauaatintisia widiamadudygyaubidnldfacin
nrtnsln dedeuderinsiesnenfiomesidudaiFunsdeasld fouandlug 312 Fheun
3124019801790 GF8N eagluanozgndenazamsdudynuniadaniidnnntiame
fuldMes st fazsniad i N0 ( Fudlunnsdraesmsany iiedanderuacas@osieanetnedmi
Hedenseszwinnenfiomef 2 wWiadliudaiBuntsdeansls Fauanslugilit 3.13 Freum
32 Tudalsznandon 4 doupe
3.2 1dqudwmaiariuatansdAnwd { SLIC )
3.2.2.daumsdanudoyry e ( Ringing & Ringback Detector )
3.2.3.d2unanan ( Signal Converter )
3.2.4.d0umm)um?ﬁ’1~ﬂu { Control & Eror control function WY V.24 Interface )

321 douBumafiadugaatzdwd (SUIC) 1 IC waf MC3419 - 1L ( 29astATaingdny )

nwvind lunindansenuatensdwiniaueniaagns Tip Aanuei 4 uay 41t Ring ABMLIY1 6 189 IC

- L « -‘ al | o - - [
wa lvaunuaud wunds lnalaBunuaud = 600 Taviu

it

PETTEELLL
g

g
1L
[

VT - ]
0.004u 0A% E MC3419
T I M {—

717 32 aastumafinaans st
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322d2uAmagandyyin ( Ringing & Ringback Tone Detector | wiivaanilu 2 dau
3.2.2.1 aqamraasaudnn10niGEan ( Ringing Tone Detector )

100K
_Ldvv\—_r“ RCent
vee
J I
& g BB 13 Th¥1 counter voa MCS51
2 = 2 A Q —=—
i B 4
!;c——q CR Qs

414

71l 3.3 2sarAraseuAtyyIUNIITEN

nplaunmaesasassadaiutasuresgarsinzdwi welildyyimuniaGandaun lales

azgn Reverse Bias ¥ W linnszua ealidnyqouniGandiaungadiudtyyans AC 100V pp  vinli

faauregarainsdmiinisasuia luasdamasinilalamitnszuauaihinnszuaaduiu &y

realdninafasiiiuaedn 1 uay 0 adunudelfiiludtynadanli IC 74123 ( Monostable

Retrigable ) Tadtyryntuiiannundrawayiszuna 60 ms

INgAT Tw) = 029*R*C
W Tw) = 60 ms
R = 100K
fndu ¢ = 2uF

v
saiuemmvadiuluamdiaasiigeans 1 3uniil Qe 4 Juai Wdin Counter 189 MCS-51

dl ° “ o :’1 A. o d‘ ° d’ :: v < o et
LWﬂu'l”lﬂuummuﬂN'ﬂmd'rytyﬁmnﬁ\:meuﬂmumuf-nuquwm\:'h MCS51iazaaufunrGuniag

o

nsinWiRaeEa Ui NO : normally open ( lunnsanaasnisanyingdw ) vinlianaInsdwisanuaeas

dansaguinsAn
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3222 nsaangasaudnyoioadnnngil { Ringback Tone Detector )

1 3.4 warmrsReudy Y IUGEENNAL

4' ] o o=l al'dl‘ - -t o
Wasandyyrnlugaiainsdmilldyyiuanunsupnadudyyiuruniuasiszaunn
doyyraudlimnzaniuniminnuneeas WaudlninuisinaiasAiinasnsasannuiuuy
waueinu { Bandpass Filter ) Taeld OPAMP 741 1sznavsenriy R C AvuanudaiEinsensuazli
v [ o~ - [ 1 4 d‘
wenedyoy i gy g e niwszduun 200 mV,, WRZULUAIAYITANGIRTNAWHENAE N
amnsonmaasyligniies Teeandan uuarnidanldwasnreunuaaniivuy SECOND ORDER

MULTIPLE FEEDBACK

v
o

IUAUNITAAAWLILINNSRT

1. iMvuARINGAWENAN Fc = 400 Hz

2. NUUA = 01uF

3. 87uA1 K wasiipafaanns s K = 25

A d

4 anA1 K vinldaquAn R1, R2. R3 ladnsail

R1 = 20 Alalavin
R2 = 200 Tavin
R3 = 80 nialavin

5 AMNTUANT Q AN Q = 12 R3/Rp {ia Rp=R1//R2

Q

f

10
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105 w
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. o i S st betdaieb Attt Shits Sl b I ..,—--j—ij—.-—_._-..._.—-o—,-zﬂ
, [T PR J I S J (1 Y D G S i e he B A |

£ 0 =10
S BW = O,

(KILO-0HMS)

RESISTAMCE

K = PARAMNETER

7171 3.6 neuassARNETULRELTLAY K Wmilined
AndynyIneTinn 1ed99aTnsasand asldiludnynyinsumitusasamsuendyyio

Tyt ( Tone Decoder ) Tl IC 567 Tuldudnnisrasnanadangy ( Phase Lock Loop e &1 1

[
) ol

ANND 29 400 Hz Wan winnees IC 567 azliaadn 1 widuduaaunauiliegludo 400 Hz

uda 1w ninnaes IC 567 axlsedn 0 ;antuevimraswasuandnynyruinuaslfiduguymin
LM 339 FelfiflusuFaudsudyoyuiinindd 2.5 Widusedn 0 uasdyraiininnds 2.5 Widu

a8an 1 waznigse R, C uar laten azutasnanlanisdygyrudunndudwbilddygralbiing
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3.2.3 dqu Signal converter
dun1s¥ 994 Signal converter Huas 1 laTraciimiaanamunaia RIGEFX 1uleT

dwiumatugranansgamineludnrsadgndndusacudenlassunsuisineen

_cable2
cablet
auxa
CoXu
) crystal
Lscillator
fead Txout
>Q  R9GEFX | t“;e Teigphone fine
P »c] MONOFAX e aedact
data bus(8) MODEM .
address bus(5)
MCS51
TR \
o
gnd
e

71071 37 ugmenasiTanss MCS 51 il RIGEFX

Tntladfldazanunsavnnisuagianliuaieuinsgin uazuenaniideilgusininsieg 4
uandlfatwazBunlunanuan  madensadugnsal Line interface HuaziinnzsiafoaRainafriaun

sfinadansaiuginsal Line interface  nraenutuawasiawef  (wlimuAiuusinsesdudn )

Wusetraane

-4

PRTYE IYPPE JORY. INRIPY R, N e e TPt 2T
Transfer function = Vol V;
86.6K / 348K
1+5(866%10°* 1000 * 10 %)

28735.63 / (S + 11547.34 )

11547.34 e

Al aziiannunAnean ( Frequency cut off )
1837 Hz

RIRReMNEuUNATL [uesInsadpNDRN AT

Transfer function = Vol 'V,
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= 86.6K / 46.4K

1+5(866*10°*1000*10 ™)
= 21551.72 /(S + 11547.34 )

(%

Aty aziiaanunAnean ( Frequency cut off ) = 11547.34 BlAEU

It

= 1837 Hz
i o ‘ - )
TudaumumaiuazIflidasaeutnsawneilunsega Mcss1 lanlduefn ANT-32 Tailu 8032 an
MlunraruANITULNIINIIANT Toutansidewsie V.24 Tarldnisdearseynsuiifagudanes
paunsame i idensadudaenufenlaazunsui 38 Muas@uarasnindenss

V.24 w@adliluuni 2

—_—p bR > 4=z Decoder
RTS reset 7'y
cD address

-« - < |
DSR Data

4 < 8255 < »

CTS RD/
; | V.24intrface | = N »
- - R
IRQ/
P> MCS51
TXD
] -
RXD
—_— >

7171 38 uaseufannInTaNARIEWIN V.24 Buinafinai MCSST

dauntsdamsureFFliinangunsaiaudieine duazgnuasesaununininegng

INTO << fumafilsiann v.24
INT1 <+ fumesFlsiann RISEFX
To < AumasFliaInwazanATNIN
T <
-
TXD < gniflunsReatsaynsu
RXD <
T2 - Aumeflsanasashamaiauia
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' 1 4
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4' ° - - ot
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av N\
& FuAUNISFEN j

A

anyingAns
- o -
(Fiadanldn NO

:normally Open )

A

Mcs-51 Aelulauiin
wauinsind

dnyannlaidng
{ busy Tone )

Eadtynyu
Funnau

fyytunsasen
YES ( Ringing Tone )

yauFannauvuams

'3 - O
uduaunaaldlucountse

YES
v

Sunisdasns

QUﬂ‘l?a'ﬂﬂ'ﬁ'

y

Mayingdng
o o -
Guwdannsaulus NC :

normally Close )

‘

< UMTYIINU )

77 3.12 srdumsineuzesiunansGanaan

26



s
K WTHRAY w

y

-t [ - -
Walafusynyrunsaden
ol - PR

WapsumudILIunaIlaly
Counter nazluduwmassn
MCS-51

y

MCS-518a 1Ny
( Fadsnlfl NO

:normally open)

FUNTRA"S

“r 4
yinsAny
Guwdsanaulili NC -

normally close)

y

FUNITVINIU

2UH 3.13 andunaminuzas AN RaLTY

27



28

4 \Il_l £ 4 _ 1 .

pysslagamny e | HOS 130960 Va0 iE |
30 wisT S661dv-1T g
"
uounasy 1equmy s
npasaiund 3 XEt9ey
opiL )
=
%_.n.l_lln X43964
p——— a3V
- _ ‘I.mT zaNov
AS-— o1 vAs|
2— 1aNDY N1doy

et ..E:H_H HHT- +L.:.o o
: [ £

]I VAS+
D0A) & [ INIDONAS
1
e

uwyo £ INIONAS

eeecel

ONASZAZ N
D103 /'w«
INDITOE NS
£ o ¥1D3A3 ” 7
m- 6¢ TV
= . zanog IE/
. == 4d6¢ aneeo mv 1aNsg 19 Jar) tvd
- N - T : /58N
L1337 294/ 5 qAS+ 7
4dg1 3 4 N
' AA———m “ T £ rux YN
ATy TN T 0S¥ 3~ e«ﬂ Zop ]
(gt i
= e e a 4
|Px</\r qnre NIDDV %n 0§ dV\ ¥
4 r)\(r Ny [¥4 13 aQv\ w
XS 11 £— Lnov Q= N
%01 .___I|JeN xXnv mm IR
T qv
131avo a 1
7 TC %
vd o AL 4 1755 » 12
—— Lnoxt d d ﬁe
6| Rxd T
] = M aro = _ QST e N7
o —_— [T OADY axy —= NG -
2SON _|||| “H— oy A0 155 N0
by X100 T
i P axi Nsav
2 ~~ o R = V==
AL A7 F1o YIOHYL sore | Al Tqv
v L H 30A or ||
ol WO W ol
- T I
P AN Y ovd v v
440001 \
I 0vd
i 7vd |} evd

717 314 ftheastudy }




& 7 [
y £ ) z 1
Aguaag | HOE 1528 DAAAVAND e
3o _ways | 9661-30V-1Z e
. . " oorL 0orL
1404 WIGOK ¥ 681K * 88¥10W * ¥30003d
A
v WAAON TVNYALX3 UUJﬂ.ﬂU g v
oL ] ot
687 1ON I.I.I:P QN sgyiom a0
el vIndu] DDA b———fAs+ anp  gwndy] f—e—
s19a ; Z 7 /oLNI
+ Vo) Viwmding J_l T q wding (g indu] 1 ﬁ
o~ -3 | nduy Pae R L1V.1) i S—
Ot—% uld I..m.l.. gw) gudno 5 = 2 wnding 1D induy IJWI.
O
— owmdu O wmdino 74 wnduyy |
o L S tpmﬂl Ju0) $ ——! gmdino 19 mdyy |—E— sid 14 \ ]
o S
o aindu; qnding IJ.LEVJ vinding v induj —N
o J DLt quwo ano — o R " 3an (—& ¥ 24N <«
o —— == ._. ~
o o = Gl ATT+ \ AT N >
| 1 o .
Nidoy g B AT i X3 -
9 o aNp . d g 'S
or5av N\ ol = BT ION TSN XY 1t =
—ot Ldv_ 0 o— usd L—{ano  zamia Hem 2 <
& © L 4| qinding 1 wnduy £
Lkz.l/mnk/ o . @ il ] T5 oaN > o
LN o 7o wduy | g @
3 STH %] ISy
AR AP I TG 5] QAo — ¥50 153N o m
Lt 1V _N o axy tg ndu| y
e ] 1 <1 [ [
T i qﬁ o2 XL D5 | 9oy —p S5 05\ ALIN] 1 =
o o L1 n) Wb (1SSOW) oL, &
3 /ﬂ~ 1 axy .Y, el axL 1L T
ri i i FETN N
0
97 Em/ ATT+ ATT- y S«b ﬂ...c
¢ H N ErLl
Y2 S1V \ 7 $SA «ﬁlj ) w
o Y 00rL ¥4 "
m_m VN Y @
EARICARY ISR ¥ 18 mm
v Vv vId st
N N &t i
BV N\ 443300 91 .m._. ELESTIL v T
TR e LD a STV__itd 8¢
£ TS b 1 a1 i S
L - gt v i w» v -
v, g s Qv «a Y v av_ 10
Vi ) N —e g2 w av Mm Mw v 5qv__90d H—
oz [ e i e N0 59 4 3 v i R YAV A AT
A N oL ¢y AT I O TN A/ A AL
VN _ L 00§59+ av 0LV Qv_cod
WN -00rd ¥ - 4
TSN NId5T NLIE1-006 €50 IM W — v
a 0 G007 T (_o & TV Il DAV ¢ a
§ NLILI00LI 1973 5 . n DOA O L
SV 13040004 6551 2 = W
SAVN n .
L TavN]
W IR
v £ _ ) h 1




30

P nuuq.n,mlﬂw.-
ﬁuuxwzﬁsmzﬁmmﬁxng,—-m-

-
]

3<,E.

——m—d
R LW ]

o

|

§

g

$ER2EERES

Epamrutza

e s,

pjﬁ 3.16 2a7ATI8aUATyry 0 Ringing & Ring back Tone & SLIC

i




31

HANNISNIAKEAN

41 Mmasesnsansdudygimniden R 41 waassanmanengwTULUATIVERLY

d‘ [ d' d‘ v al - < - <
U1 1 U84 7414 LAY WIUUUAYI2 AUV 21 4 18N 74123 munmvﬂm HAT 1 AUIMUKT 4 WUIMATN
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717 4.6 AdaNAMND 2400 Hz NiAAIINTY DCLK

U7 47 -4.9 uanan1sNegEaNAINATIIN V.21 watuta 2 IA90nD 1650 Hz uas 1850Hz 9

Y111 7 299 MC4558 Tungas
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Vo-p(1)=2.100 V Freg(1)=1.700kH2
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Data and headers from other layers

Flag Address Control Information FCS Fiag
01111110 01111110
i i ]
=]
0i N(S) 1g1 N(R)
1 L] 1
12345678 '

Flag: Delineates beginning and ending of frame

Address: Identifies link station ;
Control: Used for sequencing, flow control ,
Information: User data or control headers X

FCS: Frame check sequence (for error checking) '
N(S): Sending sequence number

N(R}): ‘Receiving sequence number !
PiF: The poll or final bit ;

7 5.1 evAUrznauressy HDLC

'LumuContromﬁgﬂuuu‘?{l‘iumnﬁhqﬁuﬁmﬂmﬂszmﬁ'mﬂifmuﬁquamlugﬂuuusi'm eul]
azduasnnraAnmiRAlsannisaa V serdes recommendation LLa:ﬂﬂ%amum’rmuﬂqm}j
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Tiannsoaziniaieanysaildnielunardudu ua:uanqwnﬁ{fqﬁmwmumaam‘a‘ﬂﬁmmjﬂu
AN CCITT uazatsdavAupiinuasiBosanusingnaa i'sm:Yh'lﬁmmmﬁ'mmtmumﬂ‘lﬁ
wngu mangulingneaAneminanudrlsfussunmsineuresasetiafaseneuaniing
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B96EFX 9600bps MONOFAX Modem

laFiwes RoserX dhileddmiumsnagandnaqan dygrnlunisiearsssninaniaing

ans ?1'1'\1Lf]u*?'l'ﬁau'l'i'ﬁ'uﬂzmuwéumﬂ'luﬂ%‘ﬂ'u
LangElanviall ‘ - . : ;
iAWY 64 11 quakindine package (QUIP)
-dalunAsgIumed CCITT # V.29 V.27, T:30, V.21 Channel 2, T3 uas T4
Adlunnsfuds FAX Tungu2 ( Group 2 ) uas nqu3 ( Group 3 )
A¥FussuunnsRassuun Half Duplex (2 1&u)
-anunralsunsudyoruGeningdns (Dual Tone Generation)
ifuntsieansuuy HOLC Amnasnwil
-aurrallsunsumistadume sy
-mmmmmafauwz'\mﬁﬂunmeﬁgmwm‘lﬁ :
N7 Equalization amnso e luuus AR uaslnadanainan Cable naanfauag
‘Msiiensiedy DTE awnsa@enldli 2 nada

1aatululaslsiaizas (6500 viTa 8085 ) einunng siot

2 Mnadausenmumanrgiutes COTT V.24
| Al TTL uae CMOS

Ewa%anusn ;500 mw

A -

2.Anguinvaiia
2.1 Augisalunsdenny R96

R96 anuarndedayalivareuuuiina 1

wmzguly | mauagan | pradiwmz | 1wy U U AU
AMTAN (Hz) fmsiadunt | dyeyanend | fimse Ayrydnmnd
(baud) é’cyryﬁn;:rri
| V.29 8600 QAM 1700 8600 2400 4 16
» V.29 7200 CAM 1700 7200 2400 3 8
V.29 4800 QAM 1700 . 4800 2400 2 4
V.27 4800 DPSK 1800 4800 1600 3 8
V.27 2400 DPSK 1800 2400 1200 2 4
V.21 300 FSK 1650,1850 300 300 1 -
T.3 (G2) VSAMPM 2100 = - - -

AT 1 uanNAMNANNTa lUNTHagIaN




AasAMNALIANTE T Tusgunsasieanui uthuanafides fuuasice
(Single Tone ) uazAMATAN (Dual Tone ) YFdausi 0 Hz B 4800 Hz Aawarnusiugh ( accuracy ) Qi
0.01% Tmﬂé’mryﬂmmw?{?{qqndﬁ 3000 Hz qzqnammuaﬂﬂﬁ:aa'] nsaFRAtyeyeu Dual Tone AxWin
Mgl damannsaaied@oyyrumulngdw ( DTMF-Fual Tone Frequency Jdiad ialdlunsdeuning

tinulnsatna nsAnyianansoe

)
° = LA 4

8189
nsindace lafirduasdnifnlpmsdadayalinan lurusianadafiguniwen §9 RIGEFX
amnsaiglfidennaudaeladiadu Tnartuamne CABLET uaz CABLE2 1adlad Tnunsilau +5v

wite oV Tnaaudnuurrssmsaaeladieduiudinimed 2

AN (Ha) $hmzene (d8 ) 7 1700 Hz avfuaiedy UM 0.4 Hu.
0 1.8 NN, 3.6 Nu. 7.2 ny.
700 0.00 -0.99 -2.39 -3.93
1500 0.00 0.20 -0.65 -1.22
2000 0.00 +0.15 - +0.87 +1.20
3000 0.00 +1.43 +3.06 +4.58

mand 2 uamlagamuanenzran migae ladiady

2.4 A RWlums mon /umoft uaadlumsnedi 3
RTS/ On to CTS/On Turn Off Time from RTS/ Off
Configuration Echo Protector Echo Protector Remaining Data No Transmitted
Tone Disabled Tone Enabied and Scrambled 1s Energy
V.29 all speed 253 ms 441 ms 5ms 20 ms
V.27 4800 bps 706 ms 913 ms 7 ms 20 ms
V.27 2400 bps 943 ms 1148 ms 10 ms 20 ms
V.21 300 bps 514 ms 514 ms
Group 2 5400 ps - 5400 us

A1197 3 wanaanldluns turn- on / tum- off

- ~
2.5 22AL1IANA s



utiugh ( accuracy ) £ 1 dBm reAUAy i NIAsgnUFIusne Tanfae38nne scaling NWAA

seALmadyqnaimanzalUsunsulily 0SP RAM 1sfann 0 dBm 04 -15 dBméaaiann

AaALAIRAUL a9 NAAREALTUAUNARBNIAIAIEENIN

v v
wniines warHamadreagsauinifudygyrandreuiaan RXA) fum RxIN 189 RS Viallszdy

1Aty URNRNRTIuATgndaT AXA AFrusnassrzAunsuasuutadlunig tum-on ftum-off

ar

v N

-

AynunuFumasnasgiue V.29 uar V.27 muualinssAuaius 0 dBm v 43 dBm lngaci u

{turn-on / turn-off trheshold ) 1RedtYtU UL RLSD AR -43 dBm UARY -48 dBm MNATAL Wadafinaud

2100 Hz 111 RXA i:1aansallsunsussaueesdyoyiod Threshold Taluginu

v 1 L
TagldTuruaniusaaanisiu fasnmaduls 3 sz lunnezdulugnluuaeesmsiuddinlssans

Turn-on : -10 d8m &1 47 dBm

Turn-off : -10 dBm T4 -52 dBm
2.7 N1781$2991UANNN Tone Detection )

{Wia9an29asiaduANG asgnaInnamanIasntAfLdunan awinbiaiunsonsadulsd

ndawmef udasFaazansallsuntalinie RAM
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3 doudensiafit V.24 (RE 232<)

4.Cable Equalization

5.40Yty1tUalNaEN

6. dmulantiasiur

7.daudnras -Lildsanzlsen

8. murnﬂuﬂﬂma‘mmqqumqamm (Serial diagonostic ) leiur aeasliriuiladtycyiod Eye
Pattern 'nqm'afaqnu Oscilloscope mammmm

dwFumsned 4 LLammmynJ'\mﬂl'm‘nfamiawmmfﬂmﬁﬂﬂuﬂ«ﬂu 8 ngNAINa2TeAY

3.1 Power on reset { POR)

edutleulWifiuluauazsinliin POR aglusniuz “0” uazluanfia anfanfiazlfonaile
el 350 ms udenAnlAauaniusann o7 fu 17 asaradistusndewsdianginanann
sTaarl wasndn 35Tar Wuraitundi 30 ms u?‘mﬁaqﬂnmﬁmuuanﬁ'uﬁﬁaﬁu POR (lu
011z “0" 2einatet 3 microsec. FMEIINATANLUNITLALANTTRY POR Laznianfiasinnuudn
maagliAnGudusineg uimisanudniddansia (Interfzce memory ) fAs1edi 6 Feluianazdl
Qmanﬁémﬁus‘ﬁ'ﬁ

- 111 V.29 9600 bps

- Mnrdadudayauuueynsu ( tu RS 232< )

SuuT equalizer

- tum-on Threshold 1¥infilt 43 dBm

- Iinsannin ﬂﬂuﬂ mummuuuummmu { Standard echo suppressor tone )

3 i lsdnsl] » .

mﬂé’mrmrwi?q 17 dutaauamiasa, a6, Aauings, uasdumasild acldlunisfiasiany

ulnssiaume i 8085 LA 6500 vise ‘ﬁﬁqm:qaﬁtﬁu 8080 , 68000 B '
I 18 Regi 4
21 €S Wusia Widtyyudundaunluan dauwn RSO-RS4 ¥a 5 &u‘l%’tﬂumaé'nvjmqmuam

wnss lunsAafailFAamaine uasnittanud1zed DSP 11 RSO-RS arrarLuamAraianaqdg
11 AGA4 Turtus?t €S Yuasrefufunesalinnefialdadunnuanuenamaiivie

3.22 nazyedumadfilsl 1RQ)

MBUeaFUATIAAY ( Interupt Request ) azrieatiunBunaiflites DTE (du

Aaufaef ) Wiald DTE maLduedyudumaifliainiumn dyyind IRQ 1aebianazgnaAaL
AuanAarainie lulay Lﬁ'ﬂuamlﬁxﬁuﬁqnfmﬂﬁﬂuuﬂmLéau'lﬂﬂaiﬂqﬁuﬁﬁu'lmqqfumu da

dll 1 T :: e v
Reulpsinepmartizuegiviisunsuuszmslinuluan




a1 IRQ avdilanairaneludy Open-drian FET Tatfian 1RQ asluanatwasn OR Au
&yoynod IRQ ﬂﬂgqﬂn?m’l"ﬁmuﬁqﬁlu %sﬁﬂmmumauaumﬁ'zgtmméum'aﬁﬂdmdwﬁﬁm DTE azsina
yinenuiiedtyans IRQ aglurnuz “0”

wasiiasaninsaieres IRQ fusluy Open-drain Assiaefinsyadndynulnanissiasa
Eruyusswinanadyyi IRQ. Muuvassreli sv g fllamnzsynno 1IRQ raeluan (143 IRQ

angunsafauan OR Ka ) azlimanasuniu 5.6k alaly

Table 2. R96EFX Hardware Intarfacs Signals Tzble 2. REEEFX Hardware Interisce Sigr;éls {Cont’d)

Name Type® Pin No. Descriotion Name Typs* Finsu - . Description
Fower Gearhazd )
AGND1 GND 22 Connectio Analog Ground PORC Qf 43  Prasr-Oa-Aesst Quiput
AGND2 GND 24 Connect to Analog Ground PGAl A 5 Powzr-0M-Resstinput
OGNOD1 GND 13 Connect ta Digita! Ground CKLXI R 1i onnsct 13 DOLK
DGND2 GND 48 Connect tc Digital Ground ECLNT a2 33 Coanscs s SYECLI
+35VA PWR 31 Connect to Analog +5V Power ECLKIN2 A 33 Ceanacl 3 EYZCLK
_+5VD PWR 10 Connect to Digital +5V Powsr SYNCiH1 R H Cecnneciss SYESYNC
-SVA PWR 25 ‘Connect to Analog -3V Power SYNCiN2 A 12 cnnectid EYESYNC
PAiCrODI’CCESSOr Interiace X)\IL}‘ IC 8 Copness 3 CI‘JS‘?‘ Circuitor g cchilator
5 iC ] 7 Conneci o Crysial Circuit or Foat
82 :Zgg g? g“’ o Vik 1Mz 00 8 12MrCuppw
ata Bus Line & & ME co g § Mtiz Gummut
0s Iv03 52 DamBuslines Y 1 Y S i et
04  INOB 53 DataBusiined 2% = W |
03 IA/08 54  DamBusline3 ¥ = —To Wiy o *‘“;D;‘J:(’ .
02 INOB 55  DataBusline2 blok il Y = °‘[':’,‘°;"f‘.
D1 1A/0B 55  Datz BusLine 1 "D m 2 x e DAGUT
00 W08 57  DataBusline0 : ol Ty y
RS A 62 Register Select PAGNT, AW’ 21 DAgqptdusut
RS3 1A 53 Register Select 3 c‘NPS-J ] 4 Conne@ Peeis'orfor Bus Selecdon
4--- RS2 A 84 Register Select 2 AN - L -AES _ A 2? Connect 0 Anziog G-’Sdnd
RS1 A "1 RegisterSetzctl 7 ] AGGr 8 1o FF==
Y AQUT ] 38 Smoong Hitzr Quipet
RS0 1A .2 PegisterSaiect 0 . A 55
o] A 60  ChipSelect ) K 9 Ef_: et FOUT
STz A 31 Read Sirche (308X), 02 Clock (E5XX) 24 7RV Al e ”f’PO“‘r’ .
WEITE-RAW 1A 51 Write Strobe (308%), RAY (55XX) o A 2 2% usaconfor POR Time Conseent
P Ra oc 58  Interrupt Request Rasarvec
'~ F.24 Interface A 3 Do ngiCoenact
RTS 1A 4 Requsst g Send Sariz! :‘.«.g s0sTs larerace
[ 0A 14 Cizario Send 24 19 : Pzxern X Gutow
T4D 1A 13 Treasmit Ozt 2A -— L3
RXD 0A 43 Recaived Czia SA i3 nzn Ciock (230,13 «iH
RLSU 0A 46  Recaived Line Signal D21ecza & 2A 17 = Siroce (6890 R
CCLK CA 16 Trensmitand Recaive Dziz Clock Mot
| .zt Zouzlizer © Do osignais @i sascries s Tasle 7oAnaleg signzls o2
CASLET 18 32 CanteSetect descaleqin Tecie 2.
CABLE? 18 33 Cabia Salec: 2 R = Faswren gyarnaz ITANSSISIE T2 ITAECUSN 10 GO 2CULiD-
Anzlog signals T
TAQUT AA 28 Connec! 1o Smcoiing Fuizr input
]XIN AB 37 Connec: 10 Anti-zfiasing Siter Cute
AUX AC 26 Auxiliary Analog lacut -

AR 4 RIGEFX 1dnyuruiildiFessianeaniauad

- ' o~ :IE 1 «




Usenaudaearadynyiu 7 Wuduldun

1. TXD (Transmitted Data ) An anadediayaan DTE ldaluiau

2. RXD ( Recieved Data ) An anefudayaanuan lilds DTE

3. RTS ( Request to Send ) Az ane¥aqtadedayaann OTE ludaluan  *

4. CTS | Clear to Send ) fia ananaufumsdedayaarnluay lda 0T

5. RLSD ( Recieved Line Signal Detector ) l§uan DTE Vinmwirsiiifayedahdgnaamms
anudrycynnd RXD Fensfirsil umeon threshold ﬂgj‘?‘; - 43 dBm WA turn-off threshold ﬂfﬁ - 48 dBm
lausn3uia hysteresis loop $2WH1 1 tum-on UA2 tum-offazfiadlifandt 2 dBm 7 LAl turon Az
turn-off threshold @1unsallsunsuléan RAM lu R96

6.0CLK ( Data Clock ) 1lumsfslasluduaziuguaanlumsdeiays ;;Lh?'x' 3 uanATYIN
nanlunisiudediayaaynsy

l < Cabl

Tunnsdensehnaniulastetsdmianssoe (PSTN) Sefmnaatid Buanasdassariy

ANEUNBIUAY '?;qennQmauuﬁmamudm:ﬁﬂﬁﬁtyryﬂmmwf{6';'1 (300 Hz -1700 Hz ) AzQnaanau

Yaunirdyrniauiige (1700-3300 Hz ) feasfisiinaniniuluaiadaienuaniu

|-
) {0
PECEIVED ENEAGT
t ¥ ! 8
e — '_l
8,50 { ~ I
ocer JUUY  JULUUUTURUUIUIIIUIUULY VWU uriuiuiugt
. J' I'n y -
A%0 CEEO e e e iy, ATty £
1957 @11 AECEINED— = LAST @vt RECENVED —
o
ol 1} I
}___To., I T o%F
— l
cis . l y

o JUUY JUUUVUUUUUMUUULUTUUY JUUUUUUUUU UG UUULTITUIT
mo T OO 00 ]] -

©AST G274 gr TWS\JI‘"EOJ LAST QATA 81T TRANSMITTED —

‘- el 1
TRANSINTTED ENERGY k'
! .

77l 3 uaaamrfudetayauLiaunsy




o o a4 2 v o «o Ay ; v -
Wehazaanansenuil Asdesdinaanauaraudianliuinndimmaanauniasiuanungs

o v o, M a - v . vel
mrfudtyoraeuaenidiun mminduiiendn Saeledisdu ( Equalization ) Tu RISEFX AHn"e

AANKLULLADNIB A8 lady191n Cable 1 UL Cable 2 Aall

CABLE 2 CABLE 1 AYNTNEIANEEN
0 0 0.0
0 1 18 nu.
1 0 3.6 nu.
1 1 72 nu.

3.5 dynauauiaan

é’ryrmmﬂmaﬂnv%qmm (Txout ) WRLAITU { Rxin ) ﬂ']mmﬁmﬂ'ﬁﬁﬁun'\?ﬁ:ﬂmﬁqu.uumﬂq'
wiretiulaninesdwiansisus Tagtuivides ﬁmmmnﬂuﬁ’qmuﬁmmﬁﬂqa { data access
arrangement -DAA ) suliun fmmmqé'ud’rgrgqm’mhrq Tnsdwi | wiiautlasiviamiafinanasassswing
Tuinnuas MrAnyiramtaiutiaRlunnmin Impedance matching 7 600 Tavixt : 600 Tasiy 7zwdnetnan
Aunzdnvidusiv AnguiFyesnndunueuiasn ( ¥4 3 11 ) fisvail
Txout : foyayrnuaneangega = £ 3.03 V.
: AeEANEA (minimum load ) = 10 k ohm
. Smoothing filter transfer function
= 2873563 / (S+11547.34)
Rxin : AAMNANUNIUYNEY {input impedance ) =1M ohm
. Anti-aliasing filter transfer function
= 2156172 / { S+11547.34 )
Awi : Araiiadngedna = 4800 Hz
© ANMNATUNINTAEA ( input impedance ) = TM ohm
. §ATENET Txout =+5.6 dBm % 1dBm

Txout ( Transmitter Analog Output) .

dounyncusaniian Txout AxliA1gegalate +3.03 V. finnrzenga 10 Alalerinlaaiinausiou
nu 604 Taviu Aeaynsuagnieluled neufiazlidynrueaninfizn Txout WeWiiBnRwaudviL
FuRuand 600 Ty 189818 IANY uaazAeaiinearnaemIINd (Smoothing filter ) AN transfer

function = 28735.63 /  S+11547.34 ) iuAMUTINIBNENER



Rxin { Receiver Analog input )

o o « b 3 . K] ' - 4‘ . 1/ d' 'Y -

ufuaudrdinressn Rxin JAmAN9n 1M Tavi 3911 Rxin ABINN9NATNIAINADAIUNITIR
aliasing ( anti-aliasing filter } ssminaluiaNuazattInsAn Fadl transfer function Winfiu 2155172 /

o o v - [ b 24 al. v d' k4
(5+11547.34 ) luAtuuniesdudn szaudyaruedngeges Ataudiniuamsesruiaeses
laiiiv 0 dBm

4.qaWylunfung RIGEFX

WiaANNRTaNRAe ( interface memory )

Tu DSP { RI6EFX ) Urznaulufamnisaanudntuna 8 i Saunu 32 Taguwmad Teunusag
A 00-1F Fagmafusiasaumbentnsadouuasaulinallngages war DSP §larnm
pauANnIsiuteslian Tagnindisuasluifinaaunu ( Control bit ) W3Asines 189 DSP uaznns
FAeuAilieeianaelilfl RAM 189 DSP umFagiaed, aIuNT0RATIARANIUENITHINILTE
TumnlagguAtaningaiue ( Status bit ) WiRgmas DSP uasguA i liaeslu RAM 189 DSP
tUNSTAdLIme T

ANTWNUUILANNATB NS { interface memory maps )

‘ " ° My Y - < - - - - P

AYTWUURLAINAMR 32 Anwni Fuaasligiannedi 6 lunisdsuiiessinimgvrenatein

v v 1
avlhiFRawefaun 8 in i lilaenendiamefidiunois 8 in - Dviikeenirasgnianvises
» F v v ) * ]
v TaeldinWinimdew@ouudas aaniuie 8 In Awdsuuwlasudauazliuasunlasiasdiou
navasllumiasan1uan ( read-modify-write operation )
di' < 1 + <y oy r: o 3 ° £ 73 li' al ] 4'
ANFNTRT 6 AaziiwdnusasinliiRame Aluazgnituusd i fissluasGandresls I

algaduresiall doulutini@awatosvneg —  Wiiuazasaulidguin il

meliFRamefres R asuvinilu -
1. finaaulnza (Control bit ) Aa finfiliAugunisdetiaya R arnsndisuAdeadllld
2. finanuz (Status Bit ) AeliniilARmaganuznImLaed R96 Taaniseulinaaiuzidinn

a‘i’ t t - ] nl. v b 4 & "l’
uﬂnmnummmmu.mnqmmuwmﬂ MFrululuan sunirldauni

a d']y - e ) o= tlé;un.
4.1.1 fivAouAn

- ACC1 { RAM access 1) iiia ACC1 1flu 17 TutanavGFunrsusunislumsgudioy RAM
Tngazieudanriuiin ADD1 SeuanAtumiztes RAM waziin CR1 Tafidin WRTT Wusazzydnas
- ] ' :
Feuvdasnu

- ACC2 ( RAM access 2) 1danuguiaeaniy ACC1 usiaz14$aunu ADD2 , CR2, WRT?2

- BR1 ( Buad Rate 1) ey 1* lunseuaunitau—lien RAM aeiialiui buad rate 184
Tuian e BR1 1y “0” Tunszuaunisgu-Ten RAM aziinliuil Sample rate Tintiazgniuanidu «o»

Tunmsdeuuy G2, FSK W7a Tonemode (i CONF =40,20 w8 80 mINAAL )




- BR? ( Buad rate 2 ) W miguidieniy BR1 usildiiu ADD2

_ ADD1 ( RAM address 1 ) il #@ausiumisres RAM 3elflunsruounisdiou-gu
4 X A Y Data RAM { CR1=0 ) vi%e X uas Y Coefficient RAM { CR1=1 ) titund3aqiaesaunn 1
luvied X RAM Data 1 LSB Uae MSB 208 1350 ( TAdimafsinumiedl 2 uas 3 mmdndl) uasY
RAM Data 1 LSB W@z MSB 19 1 (35 (aaunafdwmiefi 0 uaz 1 sudaiy )

- ADD2 { RAM address 2 ) Mthuan@tumieees RAM uidaniy ADDT udidsuuas
gudayaannsaaumes X RAM Data 2LSB uaz MSB | FAuVLaT 12 Az 13 ANAIAU ) uaL Y
RAM Data 2 LSB Wwaz MSB [ Anwmiai 10 uaz 11lumiagaandn )

- CR1 ( Coefficient RAM 1) i1 CR1 i “1” ADD1 RZRAMIAIUMINYEN Coefficient RAM
i1 CR1 1flu “0” ADD1 azugaiaAIumizyad Data RAM

- CR2 ( Coefficient RAM 2 Wensgwi@nariu CRT waldiu ADD2

ANTN 6 WAANATNMUREANNSWTBNAS ( interface memory maps )

BIT

Register 7 6 5 4 3 2 1 0

1F PIA - - PIE PIREQ - - SETUP

1E 1A2 1A1 IE2 X BA2 IE1 - BA1

1D { £ it A i = ’ -

1C ) ‘) ) L = - /- -

18 - - 3 . ) d - -

1A & - Z / - A - -

19 - - - % \ - - -

18 - - - - - - - -

17 - - - - - - - -

16 - - - - - - - -

15 ACC2 0 0 0 0 BR2 WRT2 CR2

14 RAM ADDRESS 2 ( ADDZ )

13 -X RAM DATA 2 MSB { XDAMZ )

12 X RAM DATA 2 LSB ( XDAL2 )

1 Y RAM DATA 2 MSB ( YDAM2 )

10 Y RAM DATA 2 LSB-( YDAL2 ) DATA BUFFER ( DBUFF )

OF FED - - - - CTSP CDET




BIT

Register 7 6 5 4 3 2 1 0

OF - - - - - - - -

) RX PN - - G2FGC - - -

0c - - - - - - - -

0B ITBMSK

0A TRIG ANDOR ITADRS

09 - - EQFZ | ZEROC | ABIDL | EOF CRC | FLAG

08 FR3 FR2 FR1 12TH = - - -

07 RTSP | TDIS | PDM y EPT | SQexT | T2 HDLC

06 CONF

05 ACC1 0 0 0 0 BRT | WRT1 | CR1

04 RAM ADDRESS 1 (ADD1)

03 X RAM DATA 1 MSB { XDAM1 )

02 X RAM DATA 1 LSB ( XDAL1 )

01 Y RAM DATA 1 MSB { YDAM1 )

00 : Y RAM DATA 1 LSB { YDAL1 ) .

ANTI9H 6 UAAIANTIMUSEAANNANTIaNA® ( interface memory maps )

- WAT1 { RAM Write 1) fin WRT1 iflu “17 uae ACCT gniaidlu 17 Tuwmezdon
foyeanr3aaiAef Y RAM Data 1 el RAM malubussdeaslfuansmumnislag ADDT uaz
CR1 ( tiriln MSB 189 ADD1 1y “0” aziFanuadlailu X RAM &1 MSB i “17 azidinuaslulu Y RAM
) ewWRT! i “0” uaz ACCT griamilly “1” Tuiasazsudiagasndwnidiszylu ADDT usz CR1
wasiiulihiFaames X RAM Data 1 uas Y RAM Data 1 AMNAIAL

- WRT2 ( RAM Write 2 ) Wenuidwdaniy WRT1 wsildiiu ACC2 ,ADD2 ,CR2 , X RAM Data
2 ua¥ Y RAM Data 2

- XDAM1 (X RAM Data 1 MsB ) A Faaune 14 ludulurigelu XRAM1 (16 Tn ) 1Hlu
nrguA e XRAM Tuluian :

_XDALL ( X RAM Data 1 LS8 ) e Taawmeftdludulusiinlu XrRam1 (16 Tn ) Wlunns
guAnly XRAM Tuluian

- XDAM2 ( X RAM Data 2 MSB ) Ae Taawme i 14 luiulurigelu XRAM2 (16 fin ) Wl

nareuAill XRAM uluiau




- XDAL2 ( X RAM Data 2 LSB ) e Taamafitdluduluniin u XRam1 (16 im ) Wluns
gruA1tu XRAM luluian

- YDAM1 [ Y RAM Data 1 MSB ) A 3awme s i udulisigalu v RAM1 (16 T ) Wl
nsguA e YRAM luluinn

_YDALT (Y RAM Data 1 LSB ) An Faaume 1 ludlulusfin Tuy RAM1 (16 1m) 1lu
nrguAtie YRAM luluien

_ YDAM2 ( Y RAM Data 2 MSB ) Aa Taeume i 14 luiflulurigalu Y RAM2 (16 in ) Wy
nmzguAt e YRAM lulan

_YDAL? [ Y RAM Data 2 LSB ) A TAawmed 4 tudluliniinlu Y RAM2 (16 0n) lu
nrguAlu YRAM luluian

412 findoqus

-BA1 { Buffér Available 1) il “17 azuamldingiudn lmanindudauviaduiaya
an YDALT uazazMidatdudeulnlunsia R dliazAedisuniasnudl anaawmes 00 lunas
Tunm BA 1 uaz 1A 1 Widu o

_BA? { Buffer Available2 ) lunseiinslanuuusiaun ( parallel mode ) ¥dauuy HKLC (HDLC
Mode ) &1 BA2 lu “1” szuaasdaluanlidnd@awmeas 10 ( DBUFF ) Tunnsg ( uaasdntivinesing)
wazazuaneinld@midaames 10 ( DBUFF ) lumsfudeya ( uamsdntimiasifu tunsdiilfoub
ANLLLRYNIN ( RS-232-C ) BA2 fazlfiiuidAnany BAT wililunandisuvizeg uiy YDAL

42 faflfendumsiidefaye Wi
42,1 1IAAgYIAN

-ABIDL { Abort / Idle ) Tunsdetiayada ABIDL flu “1” Tuanazdatiaya 1 fraiiiasiy
senly) ( #dn zEROC i 0)  wdsanduganisdedaya winazdadiaya 0 eanllatde
ieq ( ZEROC il 1) &1 ABIDL il “0” facliidediaym 0" vite “17 &1 ABIDL T szaziamn 1
DCLK udvanimnluanazdedaya 1 aen'lilathereidiasiu 8 # (ZEROC 0] videasdadioys 0
sanluasiasaiiaeiy 8 é ( zEROC i 0) umsiudays &1 ABIDL lu “17 Tuansziudioys 1 i
Anidleaiu atinaden 7 é &1 ABIDL il 0 axiifeya 1 atinetian 7 FeRlailiy ( ABIDL axldem
un1s@ea1suuLL HOLC )

-CONE { Configuration )iituna 1 luyi 1 lunts@eniarei e lilunnsdesaenindioy

Foyaaslulail
Toya
14 V.29 9600 bps
12 V.29 7200 bps

N V.29 4800 bps



0A V.27 4800 bps

09 V.27 2400 bps

20 V.21 Channel 2 300 bps

40 Group 2 {G2)

80 Tone Transmit { RTS w78 RTSP ON )

Tone Detect (RTS W78 RTSP OFF )

1. v29 unnsesnsmuinazgiu COITT V.29

2. V.27 Lﬂunwa"am?muu'\myu CCITT V.27

3. V.21 Channel 2 tﬂunﬂ?aﬂﬂﬂ?ﬂﬁuuﬂmijﬁu CCITT V.21 Channel 2

4. Group2 ( G2 ) Lﬂunﬂ73ﬂaﬂ?ﬂﬁuuﬁm?jqu T3

5. Tone Tramsmit {un1sgeARLAURREA ( Single Tone ) 13 m’mﬁ‘@"nau ( Duel Tone )
ialin RTSP gnianidu 17 mmm‘[ﬂmn?uv?qm'mﬁ'ua:uﬂuﬂagm‘lﬁmq RAM

6. ToneDetect lun1emsaadiasd G1lm 12th il “17 4th order filter 3 Faacrieiianiu
(T 12th order fiter 162 ( FR3 ) &1 T 12th (il 0" filter ¥ia 3 frazay ludneniziumiy wazlides
Hioariu ( FR1,FR2FR3 ) Tae fitter insaansalusunss el '

- EPT { Echo Protector tone Enable ) 61 EPT 1y “1” ﬁﬁ.uwm:ﬂ.‘:dmﬂn’lﬂtﬂunm 187.5 ms
aumasnisligeasisgn 20 ms mnﬁ’uﬁmé’ryrg']m training aanl 41 EPT 1l “0” azdaanis
Aryrynod training aen et andulu vae asfimslidearisnadunen 20 ms neuasds
training

- PDM { Parallel Data Mode ) finiiiils “1"mntpnmdnasiamsssdayariledseiined
wazfusniadeya Tnaezdeuasfiiaan DBUFF %mzag"ﬁuammaﬁ 10h

- RTSP ( Request To Send Parallel )} &1 RTSP 1ilu “17 aziFninnsdedayatunnazaidayall
AuNd1aL3an RTSP lagazvianis OR d’tyrmmv?q 2 Ty

- EQF7 ( Equalizer Freeze ) e £QFz iy 17 lunns updateé Tunna@eniian equalizer

- G2FGC ( Group 2 Fast gain Control ) diilu “1 azilun19idan Gast AGC ( 8.6 wintasums
37 ) lumrdeunndngu 2

- HDLC { HDLC mode ) iia HDLC lu “17 lunasiannasdauiins HOLC framing l¥asdins
\TN HDLC uaz PDM mraiatinisum SETUP il HOLC flu “0” Tuianazlide HOLC uazaziedin
SETUP AITNMAINT$TLIn HDLC

- SETUP ( Setup ) fim SETUP azsiaegniaviilu “1” wissn@eulia CONF wialinulaeu
washiFiames 7 1n 0- 6 WovanWhummaudinisdsuules Buaacion SETUP W 0 wes

anfimanlasuleaaiaasysal



- SQEXT (Squeth Extend) it SQEXT iflu “17 npfuraslumusshifudygralapdung
140 ms naIAINNAgIgAda

-T2 { T/2 Equalizer Select } i T2 lu “17 funndenatses azusnivammaladized
s T2 &1 T2 Iy 0" dumadsnaandu T ( ife T=1 buad time )

- TDIS ( Training Disable } tija TDIS 1l *17 Wun1efutanarifudtyoyaos Trisning Tunnssa
TuinuAazlids Traing aanly _

- ZERQC ( Zero clamp } e ZEROC lu “1” uaz ABIDL 1flu 17 Tuianazdedanya 0 aantl
ptiwsaiiies §1 ZEROC 1 “0” uaz ABIDL i “1” azdedays 1 aanllessaiias & ABIDL
(s “0” ABIDL fiazbifinasanslsieau

. 12TH ( Select 12th Order ) &1 12TH s *17 az1¥n12AaguA (Tone Detector ) Aatl 12
TH order filter 1 w14 FR3 &t “0” 4z 4th order 3 sademuruiuluntenaasdy (FR1 FR2 FR3)
12TH == el FSK Group?2 4a¥ Tone mode ( CONF=20,404a 80 Wile RTSP off )

422 fingnnus

. CDET ( Carrier Detected ) 1iie 1l “1 ”qzmmfiﬂéuqan'\?‘?u Trianing vise fiaea1nn1emsa
FUlFATIndaanigandnszil threshold uavindeiudeya iy “0” azusavidsbilifufeya vre
th:ﬂq"lummu Training .

- CRC ( Cyclic Redundancy Check Error ) e CRC Iy “17 uas EOF lu “1” wanvindayaiu
AL Tinshananainatuite CRC du 0" uaz EOF il “17 u.amdqﬁﬂgﬂlmﬂmﬁﬁlﬁﬁut}n
#89 CRC azwAtumlasashaviudiiula deu EOF gnumdu “17 i CRC MriuTvum HDLC win
)

- CTSP (Clear TO Send Parallel ) duilu “1” azuaaslid DTE nsuandeyoynnd Training gnas
aanllGuuiauda uarindsdetiayagann™y TXD CTSP ArAanu LN TH-UTe9I CTS

- EQF (Enf of Frame ) Tinza 1 EOF 1w “17 uasaMiuiiudrtuannndededoya 16 in
189 FCS ( Frame Check Sequence Enuluum HOLC Wit ) lunaefu 61 EOF Wy #17 uaaednTu
anldFudaya Ending Flag 189n1sduLL HOLC uaslin CRC fazuamianiuy EOF i “17 duian
atedaswindy 7 fanaussiun

- FLAG { FLAG Mode ) Tunns3u 81 FLAG i “17 uaasdDumnnidsfudnynno FLAG Tu
nRaansdan HOLC wudeaiulunisgedn FALG du “17 wamedntuan Aasdedtynuns FLAG Tu
n1sdaansdag HOLC

- PN { PN Sequence Detected )} &1 PN iflu “1” uamadn anafulinanmsamagaues PN u

fryrynod training




v ] e W [ o~ » aib
- BX ( Receve State ) &1 RX 1lu “1” uamsdntuaunndeagluanusraanisfu uazaslill
- &
NTEINAYY

- FED ( Fast Energy Detector ) trznausiag 2 fin ilauaasrziuinedtyyiniusil

FED FLAUNANY
0 Lifnawu
1 hinlauulas
2 wilarsiu tum-off
threshold
3 WlaTTAL tum-on
threshold

- FR1 (Frequency No.1 ) ilu “1” ugsedniinaeenudinumilassaumsaady tum-on threshold

189011ARTIAUATYRYI0U Tone? ( Tone detector 1) (UnAazitematilugas 2100 Hz £ 25 Hz Wulwmad
Ll mun Group2 ) FR1 ginmnranineanulu FSK ,Group2 waz Tone mode { COF =20, 40 uaz 80 dla RTSP
off )

- FR2 { Frequency No.2 ) wiwt@tiany FR1 ( UnAinnendluday 1100 Hz £ 30Hz Tulrsitlile
Group 2 ) 4

- FR3 { Frequency No.3 ) iwiatiany FR1 (umninieulugng 462 Hz 1 14 Hz Tulinaitlild
Group 2 ) FR3 @mnsavinulu FSK high speed Grolp 2 waY Tone mode { CONF=14,11,0A09,20,40u8%
80 ifn RTSP off |

'
- - - o) o©

-

431 finpanax

- ANDOR ( AND/OR Bit mask Function ) te ANDOR lu “1” waz finvsrreduwmesfiloain
Wrunsuifatu Buasaslideno R danndiahidAame eyl TADRS uazgninarlas
mBMSK 1l “1” 1ije ANDOR il “0” wariimmedumesflfannnistsunsudngiu IRQ azidaded
uniinfiszylilu TADRS wazgnunarilae BMSK flu “17

_IE1 { Interrupt Enable 1) e 1E1 T *1” TuanezWidtyoyans IRQ eensnuaziav IA1 u
“1» (fa BAT qniavlan DSP e IE1 flu “0” ( disabled ) BAT ahifinalasin IRQ uaz 1A1

- IE2 { Interrupt Enable 2 ) WiwideiL IE1 waldsaniy 1A2 uas BA2

- ITADRS ( Interrupt Address ) fmuna 5 i Wlunnsrzyinifiaameslafiasiunnariy

TBMSK hadlufianvin WiiAadtygan IRQ Wanidy “17 Taalianuwmiafemsnem 7




. [TBMSK ( Interrupt Bit Mask ) i 11 Wlunamnar3aawmegnilu TADRS 1u
nrzusunsredumeFduLtsunsy damidlalu TBMSK i “17 { DmAaavtenarednfly )
T axidtynynd IRQ Lﬁﬂﬁmﬁ’w] Li3Aamefiiatu ITADRS gnigmidu “1” v?q?:ﬁ%uﬂejﬁuﬁm
ANDOR waz TRIG maavanmaniia PIE uaz mfmila PIRQ. Taedlden ‘

- PIE { Programmable Interrupt Enable ) e PIE flu “1” uazideulslumsdumefild degn
Tsunsamng (TBMSK ,ITADS ,TRIG uaz ANDOR flusieluanfacWidtyyans IRQ d1 PIRQ gnfiam
‘11Jdﬂuuﬁ'1ﬁLLé'qum§1'ﬁ' ( Unfasumuds anmeudussnsdumeFlAdnufanuda ) wsamiu A
azgnianineluian e PIE lu “0" ( disabled) Tilsunsuiitulzunsulifiaclifinasia IRQ uaz PIA

- TRIG | Interrupt Trigger ) 1 2 fin iNaidenguuLrasn sBumefinuunllsunsadedl 4 wuy

!
TRIG {u 000C  fUarlifunBumefinasaanafifeulusag q dusi
5 I T TR S g S S, <
01 - 1RLTTU giacldfunBume e RaulinmBumefiaeusnmadu
AN
v Ve o (. d: P - [ 5-4 - <
10 - 18U giacldfunistume e ReulinisBumaiinainaiauiugia

A’ omd 1 Ve - o P -ﬂl o fo.d i
11 - 19U TUNTALIAN é‘l‘n"lx‘lﬂi‘Uﬂ’ﬁ‘ﬂuLﬂﬂ?‘?ﬂLNﬂNﬂullﬂﬂ’\?ﬂuWIﬂ??WlﬂﬂﬂWﬂﬂ

3 -~ <4 d' - <
WausTavisalasusinafauiuma

Host ITADRS Host ITADRS
Register {Hex) Register (Hex)

(Hex) {(Hex)
00 00 00 08
01 10 01 18
02 ()] 02 09
03 1" 03 19
04 02 04 0A
05 12 05 1A
06 03 06 0B
07 13 07 18
08 04 08 ocC
09 14 09 1c
0A 05 1A 0D
08 .15 1B 1D
oc 06 1C 0E
0D 16 1D 1E
0E 07 1E OF
OF 17 1F 1F

AT 7 RARIATUMLINNTAULARFW ( Interrupt Address ) TE4TAAABTURNLHY



-

432 1IRANIUS

-1A1 { Interrupt Active 1) e 18 du “17 ( interrupt enable ) uaz BA1 lu “1” Tanluian T
muazdtynyns IRQ wazazim A1 iy “1"ifeuanedy BAT iy “1” DuwgWiRansdumesin §
WasFoadeuiasuanniawes 0 et IA du “0”

- 1A2 { Interrupt Active 2 ) Meuuidanny 1A1 usldsauiu BA2 uasiion 1A2 Taunsidieu
wiagFadinas 10

- PIA (Programmable Interrupt Active } 8ty “1” azuaasiufantsdumainainnishlsunsy
1 uastmlannaam PIREQ

- PIREQ ( Programmable Interrupt Request ) aziilu “17 u‘ja&;ﬂu‘lﬂmﬂﬁmﬁumﬂﬁwﬂuﬂ?\a
wexdl IRQ RatudldasFesdluminan PREQ wednlifinifan Wedewlimsfiadumefniatu
é'nﬂ?q‘iumm:‘lﬂv‘iﬂﬁtﬁmd’mmqm IRQ 24N

44 RAM

11 DSP Usznausae RAM 1una 16 1A AuLiie XRAM ez YRAM ialdlunizAuanmng

Aradiaviedeu flfausadauviedulav XRAM uaz YRAM

naaU DSP RAM
v v
Jldarunsadudiayasin RAM tinunas interface memory MAATaT 32 A XRAM uax

YRAM Taefidndunnsanugad)
1. Wi ACC1 uazpiza ACC2 1lu 0
2. 7w BA1 w7e BA2 Tannisgudiayalu YDAL vide YDAL2
3. W WRT1 uazpiza WRT2 {lu 0
4. Tuusiumured RAM alu ADD1 uaz/mss ADD2
5. 9fN CR1 WA%ATE CR2 AINANMENZEN
6. Fugurnlaelf ACC uazpite ACC2 1

\HainegmA1AIN RAM el interface memory BAT waziviza BA2 axgniamdu “1

na2diend DSP RAM

annso@euliaiins 16 AN interface memory Tnafidnsunadeudad
1. W ACC1 uazmiza ACC2 «lu 0

2.319% BA1 e BA2 laanis8quAlann YDALT wiTe YDAL2

3. 10§ WRT1 uas/vide WRT2 i 1

4. Aaustumierey RAM ( RAM address ) adlu ADD1 wazhisa ADD2
5.39A1 CR1 URZAHE CR2 ANALTHMANZAN

6. Weudayaiisiasnisadlu YDALT uas YDAMT uazm7a YDAL2 uas YDAM2

7.1 ACC1 wasmita ACC2 lu 1 WeGBunszuounT8 UTee DSP



dianszuaunndiou DSP RAM Guufen BAT uazmTe BA2 axgnisalanluiau d1 IE1 uaz/
vita 1E2 1 1 dtyyod IRQ azifatiuidie BAT uazpite BA2 gnigwidlu “17 Tan DSP lunnizil A1
uazmide 1A2 figniamdlu 17 fae uazannsohienidu 0 Tagn1sgauAnann YDALT uazpmida YDAL2

T e IRQ nénthy “1” Bna

Function BRx CRx ADDx Read Reg. No. )
Received Signal Samples 0 0 15 23
Received Signal Samples FSK 0 0 31 23
Demodulator Output 0 0 13 01,23
Lowpass Filter Output 0 0 02 01,23
Average Energy 4] o 14 23
AGC Gain Word 0 1 15 23
Tone 1 Frequency : 0 1 21 23
Tone 1 Level 0 0 22 : 23
Tone 2 Frequency 0 1 22 23
Tone 2 Level 0 0 23 23
Output Level 0 0 “ 21 23
Equalizer Input (Real) 1 o] 1E 0,1
Equalizer Input {Image) 1 1 1€ 0,1
Equalizer Tap Coefticient 1 1 385F 0,123
Unrotated Equalizer Qutput 1 0 1C. 0,123
Rotated Equalizer Output( Eya Pattern ) 1 1 17 01,23
Decision Points ( Ideal ) 1 0 17 0123
Eror Vector 1 1 1D 0,123
Rotation Angle 1 1 ocC 0,1
Frequency Correction 1 1 18 2,3
Eye Quality Monitor (EQM) 1 1 oD 23
Turn-on Threshold (RLSD) 0 1 37 23
Turn-oft Threshold (RLSD) 0 1 B7 0,1
Group 2 PLL Frequency Correction 0 0 ob 23
Group 2 Zero Crossing Threshold (Negative) 0 0 19 23
Group 2 Zero Crossing Threshold {Positive) 0 0 99 0,1
Group 2 AGC Slew Rate 0 1 05 23
Group 2 Black-Write Threshold 0 0 24 23
Group 2 Phase Limit Value ° 0 0 1A 23
Reciever Sensitivity 0 1 24 23

A179N 8 uandNeiu RAM 1 R96 Ferlsenaudiae winvines RAM

ATUMUL uasTagina i ldlunnreu/idiey (RIGEFX RAM  Access Codes)
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- MC3419-1L
MC3419A-1L
MC3419C-1L

TELEPHONE LINE-FEED CIRCUIT

SUBSCRIBER LOOP

r
1
1
)
1
1
1
i
10
950

i

Ay

.. designed as the heart of a circuit to provide BORSHT functions INTERFACE CIRCUIT
for telephone sarvice in Cantral Office, PABX, and Subscriber Car- (sucy
rier equipment. This circuit provides dc power for the telephone
{Battery), Qvervoltage protection, Supervision features such as BIPOLAR LASER-TRIMMED
hook status and dial puising, two-wirs differential to four-wire INTEGRATED CIRCUIT
single-ended conversions and suppression of longitudinal signals
at the two-wire input (Hybrid), and facilitates nngmg msemon,
Ring trip detection and Testing. A\ <
e Totally Upward Compatible with the MC34i3
e All Key Parameters Externally Programmable
e Current Sensing Qutputs Monitor Status of Both Tip and Ring
Leads for Auxiliary Functions such as: Ground Key, Ring Trip,
Message Waiting Lamp, etc.
® On-Hook Power Below 5.0 mW E -
e Digital Hook Status Output
o Powerdown Input
e Ground Fault Protection L SUFFRX
® Operates from Single —20 V to —56 V Power Source CERAéA;gEP%C)s(AGE
e Size and Weight Reduction Over Conventional Approaches
® The sale of this product is licensed under Patent No. 4,004,109,
All royalties related to this patent are included in the unit price.
FUNCTIONAL BLOCK DIAGRAM
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MC3419-1L, MC3419A-1L, MC3419C-1L

e

MAXIMUM RATINGS (Voltages Referenced to Vec.)
Rsting Symbol Vatlue |  unit

%
Voltage Ves -60 Vde
vVas Veg -1.0V
_ Powerdown Input Voltage Range VEST +15t0 =151 Vde PIN CONNECTIONS
Sense Curremt lrsL Irst mAdc
Steady Suate 100
Pulse — Figure 4 200 S
Storage Temperature Range Tn_g -651t0 +150] *c VCCE o . E VAG
Operating Junction Temperature T 150 I b
1934 = 100°CAW Typ) ! ep[2] 7]
OPERATING CONDITIONS {Voltages Referenced to Vcc.) &r[3] 18] @0
Rating Symbol Value | Unit TSi E '{_g] 0]
Operating Ambient Ta Oto +70 ! °c
Termperature Range ! cc E E HSO
Loop Currem % 1010120 + mA Rsi (6] 3] Tso
. Voltage Vee -20t0 561  Vde an(s IR
g . Vas -20to Veg | \ C :2] S0
Ansiog Ground vag 1 vde EN E E HST
© (I, =0to 60 mA) Oto -12
at (I = 0 to 120 mA) -25t0 -12! Vee[9 9] vas
Supervisory Output Voltage VRso Y150 ~20t -20} Vdc .
Compliance Range ; i
Hook Status Output ViSO 1510 -20}  vac
. Loop Resistance AL 0102500 § 0
H TRANSMISSION CHARACTERISTICS (R = 600 1 unless otherwise noted.)
) Characteristic Figure Symbol Min Typ | Max Unit
N Transmit and Receive Gain Variation 1 VrxVe. d8
| g (Insertion Loss) VUVRX ’
] i (1.0 kHz @ 0 d8m Input)
; MC3419-1 -0.3 [} +Q3
MC3419A-1 -0.15 ] +0.15
‘i: MC3419C-1 -0.4 0 +0.4
14 Transhybrid Refection 1 VTX/YRX . d8
i {input — 1 kHz @ 0 dBm)
i Fixed (1%) Resistor Balancs Network
= 3 MC3419-1, MC3419C-1 -23 -35
i MC3419A-1 -3 -40 —
. Trimmed Balance Network All Types —_ -55 .
. Lavei Linearity { —48 to + 3.0 dBm, referenced 1o 1 N d8
: 0dBm @ 1 kHz)
N . Transmission VvV -0.1 [+] -0.1
R Reception © V'Vex -0.1" [’] «~Q1
Frequency Responsa (200-3400 Hz referencad to 1 a8
! 1.0 kHz @ 0 dBm)
Transmission Vrxve -0.1 0 +0.1
Recsption Ve .VRx -0.1 0 ~0,1
Total Distortion @ 1.0 kHz, 0 dBm 1 Vi-Vax — -&0 -_— a8
© {C-Message Filtered) \ar aul — ~60 —_ .




MC3419-1L, MC3419A-1L, MC3419C-1L

TRANSMISSION CHARACTERISTICS (continued) (R = 6800 ( unless ctherwise noted.)

Characteristic Fgurs|  Symbol Min Typ Max Unit
|dte Channel Noise (VRX = 0 V) 1 VX VL d8mnC
MC3418-1, MC3419A-1 — 0 10
MC3419C-1 _— 4.0 13
Return Loss (referancad to 600 ohma) @ 1.0 kHz, 1 26 Log Rg - 800}
0dBm . Ro+600]
MC3415A-1 38 — —_ a8
MC3418-1, MC3419C-1 3 _— — d8
Longitudinal Induction (60 Hz} 2 VX -— 5.0 — aBrnC
(IlLoN = 35 mA RMS)
Longitudinal Balanca 2 VTX/VLON- dB
MC3419-1 (2003000 Hz) VLVLON ~45 - —_
MC3419A-1 {200~1000 Hz} -50 — —
MC3419A-1 {3000 Hz) ~48 —_ -
MC3419C-1 (200-3000 Hal -40 — —_
ELECTRICAL CHARACTERISTICS (Vgg = -48V.Vog = Ve, VAG = 0 V. AL = 6000, TA = 25°C unless otherwise noted.)
Characteristic | Figure Symbol Min Typ Max Unit
Propagation Delay 1 Tp. Vax-to Y -— . 750 — ns
Vax to - 1.2 - us
Supply Current — On-Hook 3 lvee pA
{VEe = Vag = 56 V. RL > 100 MQ2)
MC3419-1, MC3419A-1 == 40 200
MC3419C-1 — 100 500
On-Hook Power Dissipation 3 Pp mw
(R > 100 MQ) '
MC3419-1, MC3419A-1 - 1.0 -
MC3419C-1 = 2.5 -—
Power Supply Noise Rejection 3 VTXVee a8
{1.0 kHz @ 1.0 VRMS)
MC3419-1, MC3419A-1 -40 e 3 —
MC3419C-1 -30° — -
Quiet Battery Noise Rejection 3 VTXNop .- -6.0 —_ d8
{1.0 kHz @ 1.0 VRMS!
Sense Current 4 mAMA
Tip iTsoNTSt 0.18 0.17 0.19
Ring rRso/lRrsSt Q.15 0.17 0.19
Feult Currents 1 mA
Tip to Veg 1ip - 0 —
Ring to Ve IRing - 25 —_
Tip to Ring Looo = 120 —_
Tip and Ring to Vec Hip and IR, - 25 —_
Analog Ground Current 1 WAG o 0.1 2.0 A
Powerdown Logic Leveis 12571 - -1.0 -10 nA
ViH -12 —_ — Vde
ViL —_ — -40 Vée
Hook Status Output Current 1 SO -
(RL < 2.5k}, VRSO = ~0.4 Vde) +1.0 +3.0 - mA
VHSO = —0.4 Vdc -0.4 -15 - mA
(RL > 10 k), VgQ = +12 Vda) — 0 +50 pA.
VHSO = =12 Vde) - 0 -20 pA
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MC3419-1L, MC3419A-1L, MC3419C-1L. .

FIGURE 1 — AC TEST CIRCUIT
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OC Feed Resistancs, R =400 Q Al = MC1741N or Eguivalent
FIGURE 2 — LONGITUDINAL BALANCE TEST CIRCUIT
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MC3419-1L, MC3419A-1L, MC3419C-1L

FIGURE 3 — SUPPLY NOISE REJECTION TEST CIRCUIT
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FIGURE 4 — TSO AND RSO SUPERVISORY QUTPUT TEST CIRCUIT
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FIGURE 5 — QUIET BATTERY CURRENT as

versus LOOP CURRENT §_ FIGURE 6 — LONGITUDINAL CAPACITY
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MC3419-1L, MC3419A-11, MC3418C-iL~- -~ - - S

PIN DESCRIPTIONS

Pln]

Name

Function

Vee

Tha positive supply voltage. This point is ground in typical applications.

2,8

EP & EN

Loop current sensing inputs. Theses are d to the emitters of the PNP and NPN-Darlington
transistors. They are tied through 10 { resistors to Vg and VEE, respactively. The maximum
continuous: current through these inputs is 240 mA.

3.7

BP & BN

Base drive outputs. These pins drive the bases of the PNP and NPN transistors and are ablie to sink
or scurce, respectively, up to 5.0 mA,

TSt & RSI

Tip and Ring voltage Sensing Inputs. They are low impedance inputs {approximately 800 1 each
i.e.. 400 0 + 3 diodes) that transiate the voitages on Tip and Ring to 3 current through resistors
Rt and RR. TSI is referenced to V¢ and RSl is referenced to Vqg. These pins have 6.0 V zener
diodes (to their respective reference) for protection against overvoitage line surges.

w

cc

Compensation Capacitor pin. This pin is used to stabilize the longitudinal or common mode
circuitry. N

Veg

Negative supply voltage. This pin ties to the chip substrate. Its operating voltage range is -20 V1o
~58 V. It can withstand - 60 V without damage and can sustain a voltage surge to ~75 V for less
than 4.0 ms without significant degradation of performance. Most of the loop current and bias
currents flow through this pin.

Vaa

Quiet Battery Voltage referenca. This is the voitags reference for the RSI pin. its voitage must not
go mors negetive than Veg. The current through this pin, while powered up, is proportionel to
the loap currant, allowing it to be used for toop current limiting. The voitage on this pin, less 4
voits, is the "“sffective battery feed voitage fof the 2-wire lines aven though most of the power
comes from the Vgg supply.

HST

Hook Status Threshold programming resistor input. Ry detarmines the value of loop resistance at
which on-haok and off-hook status is switched.

RSO

Ring Sense current Qutput. This output reflects the voitage status of the Ring tarminal for voitages
fnors positive then Vag. The current is sourcad from this output, it is one-sixth IRs, its voitage
range is 0to =20 V and its saturation voltage is approximately —2.0 V.

13

TS0

Tip Sense current Output. This output reflects the voluage status of the Tip tarminsi for voltages
more negative then Vce. The current is sourced from this output, it is one-sixth iTgy, its vottage
range is 0 V to ~20 V and its saturstion voltage is appcoximately -2.0 V.

HSO/HSD

Hook Status Output. This is a digital output that reflects the condition of the loop resistance. If loop
resistance is less than s precetsrmined vaiue established by Hp.f.‘ usually R < 2.5 ki), the HSO
pin will be active, i.e., with posdive vo_hlq&gig (a resistor tied from 8 +5.0V or +12 V supply
to HSO), this pin will sink cuient 16 Yoc (VHSO ™ 0 V); with negstive voltage iogic (a resistor
tied from & ~12 V supply to HSO), this pin will source current from Ve (VHsQ = 0 V). I loop
resistencs is greater than a predetermined value agsin established by the same resistor Ry,
usually R > 10 k02, the HSQ pin is inactive, i.e., Vuso = logic supply valtage.

15

Powesrdown Input pin. This pin is used to deny servics o the subscriber. A logic level “O” (V) <
~4.0 V) powsrs down tne MC3419-1 except for HSO, TSO and RSQ. The voltage.range of this
high impedancs input pin is =15 V.

™0

Transmit current Output. This output sinks current to VQg and is proportional 10 ITs; + IRSi by &
ratio of X1 where: K1 = 1.02. Its saturation voitage is Vag + 2.5V typ. {+3.5 V over the
temperature range). This pin is only active during the off-hook power-up condition,

RXi

Recsive input. This input sums ac currents from TXO and the recaive voltage input (VRX) and
sources all the dc current to TXO. It hes 8 low input impedance (15 01} typically biesed 4.5V
beiow the VAG pin voltage during off-hook power-up diti During powerd: conditions,
the voitsges on RX! and TXO can drift up to VAG-

VAG

Anslog Ground Voitage reference input The input impedance of this pin is much grester than 1.0 M.
it should be ac coupled to svstem ground and could be direct coupled if system ground is
between 0 V and =12 V. AC coupling requires 300 kQ to Vcc and 0.1 uF to system ground. I
Ve oand sy ground are , tie VAG directty to VCC. If de loop currents are allowed 1o
go higher than 60 mA, VAG should be bissed from ~2.5 Vto -12 V t0 avoid problems at high
ambient tamperatures.
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MC3419-1L, MC3419A-1L, MC3419C-1L

Referring to the functional block diagram on page 1,
line sensing resistors (Ry and Ry} at the TSI and RS
pins convert voltages at the Tip and Ring terminals into
currents which are fed into current mirrors® At and A2.
Anoutput of Al is mirrored by A3 and summed together
with an output of A2 at the TXO terminal. Thus, a dif-
ferential to single-ended conversion is performed from
the ac line signais to the TXO output.

Ali the dc current at the TXO output is fed back
through the RXI terminals to the B1 mirror input. The
inputs to B1 and B2 are made equal by mirroring the
B1 inout current ta the B2 input through a unity gain
output of the B1 mirror. Both B1 and B2 mirrars have
high gain outputs {x95) which drive the subscriber lines
with balanced currents that are equal in amplituds and
180" out of phase. The feedback from the TXO output,
through the B-Circuit mirrors, to the subscriber line
produces a dc feed resistance significantly less, but
proportional to the loop sensing resistors.

In most line-interface systems, the ac termination

impedanca is desired to be greater than the dc feed
impedance. A differential ac generator on the subscriber
loop would be terminated by the dc feed impedance if
the total ac current at the TXO output wers returned to
the B1 input along with the de current. instead, the
MC3419-1 system diverts part of the ac current from the
8-Circuit mirrors. This decreases the ac feedback cur-
rant, causing the ac-termination impedance at the line
intarface to be greater than the dc feed impedancs.
The ac current that is diverted from the B1 mirror
input is coupled to a currant-to-voitage converter circuit
that hes a low input impedancs. This circuit consists of
an op amp (external to the MC3419-1) and a feedback
resistor which produces the transmit output voitags
(VTx} at the 4-wire interface. Transmission gain is pro-
grammaed by the op amp feedback resistor {RyTx).
Recsption gain is realized by converting the ac cou-

pled recsive input voitage (Vrx) to a current through-

an extarnal resistor (Rgx) at the low impedance RXI
terminal. This current is summed at RXI with the dc and
ac feedback. current from. the. A<Circuit mirrars and
drives the B1 mirror input. The B-Circuit mirror outputs
drive the 2-wira port with balsnced ac.current propor-
tional to the recsive input voltage. Reception gain is
programmed by the Rpx resistor.

Since receive input signals are transmittad through
the MC3419-1 to the 2-wire port, and the 2-wire port
signals are returned to the 4-wire transmit output, a
means of cancellation must be provided to maintain
4-wire signal separation (transhybrid rejection). Can-
ceilation is complicated becausa the gain from the re-
ceive port to the transmit port depends on the impedance

'Ammiwhadn:uhwhichboﬂmuammmcomm(hd
caxvent source. it has s single low-i input wath re-
mwanhnnupeimamomotmhighimmmm

FUNCTIONAL DESCRIPTION

252

of the subscriber loop. A passive “balance network” is
used to achieve transhybrid rejection by canceliing, at
the low impedance input to the transmit op amp, the
current reflected by the loop impedance to the 4-wire
transmit output. For a resistive loop impedance, a single
resistor provides the cancellation. For reactive loops,
the balance network should be reactive.

Longitudinal (common-mode) currents that may ke
present on the subscriber lines are suppressed in the
MC3419-1 by two methods. The first is inherent in the
mirror configuration. Positive-going longitudinal cur-
rents into Tip and Ring create common-mode voitages
thatcause a decreasing current through the Tip Sensing
resistor and an increasing current through the Ring
Sensing resistor. When these equal and opposite signal
currents are reflected through the A-Circuit mirrors and
summed together at TXO, the total current at TXO re-

mains unchanged. Therefore, the ac currents due to the - -

commion-mode signal are cancelied before reaching the
transmit Gutput.

The second longitudinal suppression method is more
dominant, since it limits the amplitude of common-
mode voltages that appear at the Tip and Ring terminais,

A common-mode suppression circuit detacts com-
mon-mode inputs and drives the loop with balanced
currents to reduce the input amplitude. Subtracting cur-
rents from outputs of the Al and A2 mirrors produces
8 signai current at the CC terminal in response to the
common-mode voltage at Tip and Ring. A transcon-
ductanca amplifier {C-Circuit) generates a current pro-
portional to tne CC terminai voltage which is summed
with the current from the RXI terminal at the inputs of
current mirrors B1 and B2. The weighting and polarity
of the summing networks produce common-mods B1
and B2 mirror output currents at the 2-wirs port. The
common-mode input impedancs is inverssly propar-
tional to the gain of the longitudinal suppression circuit.
Rc and Cc compensate the common-mode feedback
loop. At 60 Hz with typical component vaiues, the 2-wirs
common-mode impedancs is less than 5 0.

The fongitudinal suppression circuit output currents
are generared by modulating dc current fad to the loop
by the B1 and B2 current mirrors. This configuration
avoids the incressed power dissipation attributed to
current moda loop drive because dc and longitudinal
Currents are not cumulatively sourced to the foop.
However, driving common-mode currents through the
B-circuit current mirrors in this manner limits the long-
itudinal suppression capability. The suppression circuit
is unable to reverse 2-wire current polarities to maintain
a low-impedance termination when fongitudinal cur-
rents exceed the dc loop current. At low dc loop cur-
rents, the common-mode signal capability, known as
longitudinal capacity, is limited by the loop current (Fig-
ure 6). At high-loop currents, longitudinal capacity. is
limited by the maximum voltage swing of the CC ter-
minal and is therefore independent of de loop current,
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FIGURE 7 — BASIC SUC CIRCUIT
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The hook status cantrol circuit supplies the bias cur-
rents to activats the B-Circuit op smps and other sec-
tions of the MC3419-1. To activate the bias currents, the
control circuit compares the current through the sense
resistors, AR and Ry, and the load resistance Ry with
the current through the hook status thrashold program-
ming resistor, Ry, by using outputs from both Al and
A2 mirrors. The A1 mirror output sources current to the
Ry resistor. (This reduces all intamsi currents to near
2810 during. the on-hook states in order to eliminate un-
r ¥y power ption.) If this current is large
anough the voltage on the HST pin will trip an internal
comparator, then another circuit comparas the current
from the A1 output with that of an A2 output These
currents must match within =15%. If sc, HSO will be
activated and the bias circuits will turn on provided the
voitage on POl is greater than — 1.2 V. The HSO pin can
have either 2 pull-up resistor or 8 pull-down resistor
and when activated it will switch to Ve (0 voits).

Once the MC3419-1 is powered up, 3 circuit with a
gain of 20 feeds current to the Ry resistor in order to
keep the bias circuitry active. (The sense resistors are
paralieled with the Darlington transistors which reduces

the sensa input currents.) Shouid the sense input cur-
rents drop below one-twentieth of the required power-
up current. the biss currents will be remaved, forcing
8 power-down condition.

Current mode analog signal procassing is critically
dependsnt on voltage to current conversion at the
2-wire and 4-wire inputs. Precise, low-noiss voltage
sensing through resistors Ry, AR and Rpx requires
quiet, low impedance terminations at terminals TS, RSI
and RX! respectively. For 2-wire signals, terminsi Vag
isolates the loop-sensing rasistors and current mirrors
from noise at the high-current Vgg terminal, Extemnal
filtering from Veg to Vg (“quiet battery” terminal)
ansures locp voitages are sensed without interfersnce
from system supply noise. VEg noise rejection at sudio
frequencies is typicaity 60 dB or greater.

Recsive input terminsi AXI is referenced to the Vaog
terminal which refersnces the 4-wire input to the ~
*analog ground” of the 4-wire signal source, thusisolat-
ing the input from power ground voltage transients.
This isclation offsrs 70 dB of noise rejection at audio
frequencies.

SYSTEM EQUATIONS

K1 — The current gain from Itsg; + Igs) to TXO only
during an off-hook power-up condition. K1 = 1.02 =
1%.

K2 — The current gain fram RXI to the collectors of the
off-chip Darlington transistars only during an off-hook
power-up condition. K2 = 95 = 1%.

For simplicity, the following equatiéns do not use K1
or K2. Instead the actual numerical value is used, for
instance (1 + K1K2) = 1 + 1.02x95 = 97.9 is approx-
imately 98, '

Ry — Loop resistance. This is a load resistance from Tip
to Ring and can be either ac or dc depending on context.
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LOOP CURRENT REGULATIONS
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SYSTEM EQUATIONS (continued)

. — Loop impedance. This is used only to connote a
complex impedance loading on Tip and Ring.
I — Loop current. The de current flow through Ry
Rg — Dc feed resistance. The synthesized resistance
from which battery (Vo and Veg) current is fed to Ry
The bartery faed resistance is balanced differential feed.
See Figure 7. (This assumes Vg = Vgg.) The first order
equation is:

Ry + Rt + 12000 m

S8

Because of the diode voitage drops on TSI and RS, the
actual dec feed resistance is higher. The second order
equation is:

R

Ap = [VQsi(s8 Ry_+ Ry + Ry + 1200 ) -R
98 ((Vast —4.0 V)

(2)

ignoring the effects of Ry
- [’VQQ(RR + Ry + 1200 Q)
Re 98 (Vag| 40 V) 3
So:

- R o SRElVQgl -40W) )
p Vasl 50 “

The minimum value for Rg and Ry is 5.0 kL

The first order value of Rg can not be greater than the
desired value of the termination impedance (usually
600 (2 or 300 N). To achieve dc feed resistances that are
greater, a resistor can be placed between Vqg and Vg
along with a filter capacitor Cqg which restores the
desired termination impedance and filters power supply
noise. A diode shouid also be placed between vag and
VEE to prevent damage in case a catastrophic power
suppty failure occurs.
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tvag — This is the current that is sourced from the Vo

pin and is proportional to the currents into and out of

RSI and TSI When the SUIC.is in the off-hook power-up
mode, lyqg is also proportional to I

lvag = 2.15 Igsy + 0.7 ISt (s

lvag = 0.029 i, (6}

Req — Dc feed resistance. The synthesized resistance.

from which battery current is fed to Ry, see Figure 8.
{This assumes VQqg is tied to Vgg through a resistor
Rqgg-} Rqg synthesizes additional dc feed resistance to
the Rg value previously stated.

When using Rqg. the dc feed is effectively balance fed
from Voc and Vg instead of Vgg. The sense resistors
(Rg and Ry} should be selected to make Rg {first order)
less than the termination impedance.
g = IVEE|(98R + R + RT + 1200 + 2.85AQg) _ AL
98(|Vegl —4.0 V)

7
Ignoring Ry, this simplifies to:

. VegliRg + Ay + 1200 + 2.85Rqg}

Rra 98(IVeg| -4.0V) }
Therefora:
) 98ReqQilVegl —4.0V) - [VeeliRg + Ry + 1200 Q)
Q8 2.85\Veg]
(9

Cqp — Power supply noise filter capacitor.

1 2.85RQg + R + Ry + 1200 0
CQB = ZofRqg (AR + AT + 1200 ()

Figure 98 shows Rqg replaced with a current regulating
devica such as Motorola’s 1N5283 family.

{10}

lcRrag — The current that is sourced to & current reg-
ulating device from the Vap pin. When this current
reaches the regulatad value, the voitage differential be-
tween Vgg and Vqp increases causing the effective bat-
tery voltage to decreass which limits I_to a maximum
value as determined below: -

I = 34.5IcRQ8 / {11}

The graph, Figure 9B, shows loop current versus toop
resistance using several values of icpag. The closest
current regulating diode part number to that value is
alsa shown. A typical value for Cqg in this case is 10
uF, 60 Vde.

Figure 10 shows how power can be conserved on
the shorter loop lengths by utilizing current limiting
techniques. .

Overvoitage protection on the 2-wire port is achieved
with the- MDA220 diode bridge and the protection re-
sistors Rpp and Rpt. Whenever the voitage on the
2-wire port exceeds the power supply rails Vee and
Veg), the MDA220 diodes will forward bias and “clamp”
1o the rail voitage. The current is limited by the protec-
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FIGURE 10 — TOTAL SLIC POWER DISSIPATION

versus LOOP RESISTANCE _
O T L
E L~ L
éc.a ; ;Nsmqmnaamrpd R
NI [IER]il]
éw ‘,JmACunL:l'Limit \N I i! ‘
X . Y LITH
=10 T :

S IS

10 100 10% 10k
Ry, LOOP RESISTANCE {2}

tion resistors. These resistors should be aslargein value
as possible. However, if they are too large, they will
interfers with the performance of the SLIC under worst
case conditions.

RpT < AT/196 - 15 uz

Using the voitage of Vqg when I is atits minimum off-
haok value (Typ. 20 mA):

Apg < RR/196 + 25Vee - Vqsl —15 (13)

The tolerance of these resistors is not critical due to
placement inside a closed loop. Positive temoeraturs
co-efficient resistors (PTC) may be considered here.
Consuit resistor manufacturers for component selec-
tions that wiil meet the surge current and peak voltage
requirements.

Because the MC3419-1 is a broadband device it re-
quires compensation components to keep.its circuits
stable.

Cq & C1 — Compensates the longitudinal gain of the
A and the B dcircuit mirrors. Their values range from
2000 pF to 5000 pF.

Re & Cc — Compensates the longitudinal “C” direuitry.
Their values can ba raticed according to:

RexCc = AT x CT- 14)

Two off-cnip power Darlington transistors are used
with the MC3419-1. These transistors reduce any tem-
perature gradiant problems with the preacision matched
devices on-chip and they alleviate thermal stress con-
ditions that could occur for every on-hook and off-hook
transition. The power dissipation in these devices is:

PQT = W 2RWB — Rpy — &} + (20Vi . {18)
PoRr = i CVes — 2 - WIRT/98 + Ry + Rpg + 161 116)

where I = [VgglRpq or I {max) in current limited
designs.



MC3419-1L, MC3419A-1L, MC3419C-1L

SYSTEM EQUATIONS (continued)

RH — The resistor that determines the hook status
threshold values of R(. Ry is selected from a graph of
the following two equations:

Off-hook threshold

RH = 8(Ry + RR + RY) 117}
On-hook threshotd
Ry = 2725 {RL + 0.0YRp + RTN {18}

FRIGURE 11 — HOOK STATUS DETECTION

u T
O Hock
o Sty
-1 Ga-Hook ™
S wltus= U.25Ry +00NRR + Ryl
" A AN
" AR = Ay = 17414
m-h:d -
Ry + Ryl
Typiesl Off-Hook Limic
] L 1 ] 1
0 260 B 00 w0
Ry, HOOK STATUS THRESHOLD RESISTANCE ()

Figure 11 shows such & graph using 17.4 X} as the
velues for Ry and RT. Note the oscillatory condition to
the right of the crossing point. Selection of Ry in this
rsgion is usually not a problem since the majority of
telephane lines do not fall into this resistancs range. Ry
always ties 1o Vg and HST and will give refiabls hook
status information regardless of power supply voltages
and PDI. .

R@ ~ Termination impedancs of the 2-wire port. This
impedancs Is greater than the dc feed resistance Rg
because of a currant splitting network in the faedback
loep, Rrxq and Ryys.

K3 — A constant, formed by RTx1 and Ryy, between
0 and 1, which determines the ratio of the first order
veiue of Re to Rg.

Rn+5-[+12000

fo == e
Sa:
RR+RT+IZOOQ-RQ
K3 e 1200
and
R .
K3 * Zin 21

" Rix1 + Rrxz + Zin

Zin — The input impedance of the current to voltage

converter op amp. This impedance is usually negligible,

it can be used to sway the selection of a 1% component
vaiue.

. _ {Rg + Rt + 1200 0) Grx L1 SR
Zin = 1020 (1 - K3) 1000

RTx1 — Feeds most of the TXO dc current to the RX!
pin. To keep TXO from saturation the maximum value
of Ryx1 is as follows:

in - ~ 6.5V
R..m’<(R;Q+R~r4-1200(1) (Vggimin ~ Vaglmax ~ 6.5 V)

Vagimin - 5.4V
. (23)
Where:
- . . {RR + Ry + 1200 ) (Veglmin -4)
Vagimin = (RR + Ry + 12000 + 2.8 Rgg) @4

or if a current regulator diode is used:

0.01 Iy (max} (R + RT + 600 N} — Vagimax - 38V
A< 0.0 I {max) 25

~

Itis beneficial to make Rt aslarge as passible. Typical
values range from 15 k to 24 k(1.

X3 Ryx1 .
Arx2 = 555" ~Zn (26)
_BRa+Ar+ 12000 L
Crx R The resuitisin uf.  (27)

GTx — The voltage gain from the 2-wire port to V1
which is adjustable by Ry.
- 1.02 {1 - K3)
Rp + AT + 12000
U GIZ(RE + RI + 1200 )
Rvrx 10211 - K30 @3

Grx — The voltage gain from the VRy input to the 2.
wirs port which is adjustable by Rax.

—~96 Ry (Rg + Ry + 1200 M)}

Grx {28)

GAX = RAX TR + 7 5 1200 07 & A+ onc PO
o

Rrx = G;:;R}:_ f Rol &2

Crx > ;TR’K‘%;R-% )

Where f is the minimum passband frequency, usuaily
200 Hz.

Transhybrid Rejection — The voltage gain from VRx to
VTx. It is expressed in dB, the number should be neg-
ative and the larger the value the better. Transhybrid
rejection is achieved by summing a current from the
VRx input {Rg) with the TXO current that flows to the
Currertt to voitage converter. Rg balances a resistive
load, Ry .

Rm = DAX{1 + 97K3) (R ~ Ay)
8 7R (1-K3)

(34)
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RAGURE 12 — BALANCE NETWORK FOR CAPACTTIVE LINES

Rax Cax . -
* —AAA~ 3 v
Mg 3= £]vax
EP VaG D VAG
8p 3 Ro1
Tip
RXI i€ -
- Ry Ce Rvrx
WA~ St SRTM S Ru2 WA
¢ R .
St t AR ™0 A 3 >
AN— RSI Rrx2 Crx »—D VI
.
MJE270 <
Ring
BN
eN

FIGURE 13 — BALANCE NETWORK FOR COMPLEX LOAD IMPEDANCES

RRx SRX
1
MJE273 (" D Vax
{EP VaG {Jvac
IRt '
Hal
1 [
e L
R ! I
T‘ e ] b3 t . 5.7
v TS 2 ATt t: Ay | AR
A F"""J
Rp TXO v 7t B
vy ARSI Rrx2 Cry B »-{:]vfx
MJE270
To scale Zy, to its maximum values
Rpx (1 + 97X3)
BN Rt = Rpo = SR (1 + 37850
b1 = 762 = Tisst1 - k3 ==
R
1EN Zy = —m-(mo 2y) 38

Whan the 2-wire port has a plrallei A and C load, then
{see Figure 12):

RaxiRg + Ry + 1200 Q)

o1 = = grm 1 - K3 &0
- Rex(Rp + Ry + 1200 Q)
Aoz STRol - K3l G
R1C
Cop = 2 (39)
** Rz

When it is desirable t0 balance complex load imped-
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ances using component vaiues thst are equal to the
load values {see Figure 13) then:

fny = Apx(1 + 973}
51 = et — 3
. [[Raxi1 + 97K3) 14 RoRax(1 + 97K3) o}
19401 — K3) 9701 - K3
- Rax{l + 37K3)
Rb2 = —gr = ot “n
Zn = 24, ’ (42)

Ryt and Rp2 values are interchangeable.

- T o TN R R
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SYSTEM EQUATIONS {(continued)

The Tip and Ring Sense Qutput currents are propor-
tional to the currents out of and into TS| and RS,
respectively. Itsi

Irsg = i {43)
!
lhso = £ (a4)

VTip = Veel =20V
= VTip - Ve
Irso 5 (AT + 60011 for Vrip < Ve (451

 [VRing - Vosl =20V :
Irso 6(Ry + 600 ) 107 YRing > Vag 145}

Digital interfacing to the MC3419-1 PDI pin and the
HSO pin is shown in Figures 14a, 14b and 14c, If the PDI
pin is not used it should be terminated to Vee and if
HSQ is not used, it can be left open.

Figure 15 is an application circuit showing solid state
ringing insertion using an MOC3030 zero-crossing de-
tector cptocoupled triac to replace the conventional
electromechanical relay. This device inserts the ringing
signal on a zero voitage crossing which eliminates noise
in adjacent cable pairs and removes the signal on a zero
current crossing which eliminates inductive voltage
spikes that commonly destroy relay contacts. The ring-
ing generator provides a continuous 40V to 120 V RMS
signal from 15 to 66 Hz superimposed upon
~48 Vde. Ringing cadencing is inserted with the Ring
Enable Input. The 2N6558 and MPSA42 replacs the
MJE270 for systems that use ringing generator voltages
greater than 70 Vppmg. The MDA220 diode bridge is
replaced with a series 1N4007 on the Tip lead and a
shunting 1N4004 to Vg and to allow ringing voitage

~

FIGURE 14 — INTERFACE-TO-DIGITAL LOGIC

] _L ~5.0V
v - -
cc Voo 9% Svpo
MCtanex N(Y0D | MC1axxx Voo MC74LSx00x
PO HSO I—J_: or
MC74LSxxx 16k MC74MHCoox
v V.
ss | Mc3as 2 " ss 200 Ve ves
~i2v ‘:T-E X MCT4HCox = [ Sk E
POl HSO
-agv &
A | | Mc3a1s1
750k Ves
(s) 1
Intérfece-to-Negative | -eav |
Supply CMOS Logic .
Interface-to-LSTTL
+12V—
62k
Voo
MC14x0x [;_ | MCldsoc
Vss
Vee _J p¥
POl HSO
MC3419-1
1.0 M) Veg
-a8v
{e)
Interface-to-Positive Supply CMQS Logic
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MC3418-1L, MC341SA-1L, MC3419C-1L
SYSTEM EQUATIONS {continued)
on the Ring lead to exceed the power supply voltages, Hook Status Qutput intarface with standard CMQOS and
2 1N40Q7 and an MK1V-135 (Sidac) are used for pro- TTL logic.
. tection. The forward vaitage drop across the 1N4007, The op amp in this circuit is an intagral part of the
during normal operation, wiil not affect the parametric following codecs, filters or combos:
charactaristics of the MC3419-1 since it is “inside” a .
feedback circuit, If the MJE270 is used, the MKIV-135 e S 4
should be replaced with a lower voltage Sidac or
N MC14401/2/375
MoSorb transient suppressor. e
An aptocoupled transistor circuit is used for ring trip For further applications information such as:
detection on long lines, It samples only the ac and dc — 24 volt PBX circuit
ringing signal current and uses a simple ane pole filter — 2-wire differential to 2-wire unbalanced SLIC
" to etiminate the low lavel ac signal. Under worst case - Constant current battery feed
conditions this circuit will ring trip in 1% to 4 cycles. In — Per line ringing cadencing circuit
systems serving only short loops (<700 ), if Rgy and — Message waiting lamp
Rg2 are 620 Q or greater, the optotransistor circuit is — Transfer button detection
not needed, the Hook Status Output will perform ring o~ et
trip on a Zero Crossing. The Ring Enable input and tha Please contact your local Motorola sales office.
Ky
. LONG LINES OFF-PREMISE LINES
i frecifications Oft-Hook — <2500 1 Viggic — +50V
Re —2000 Rg — 600 0 On-Hook —>10k)  Vgg — ~4210 -56
I {max) —6ImA  RAx Gasin —0dB Volts
200-3400 Hz Protsction -— 1000 V VRinging — {40V to 120
Ry (max) — 190002 Tx Gain —0d8 VRMS)+VeE
200-3400 Hz Ringer Equivalent — 5
it Parcs Liat
MPSASS Ry _ 9.09k 1% Maiched MOC3030 Rrxt — 121k 1%
2N3905 Rt -— 9.09k 1% if desired 4aN25 Rts2 — 576k 1%
} 2NEs58 Rpy  — 470 5% RRX ~— 287k 1%
’ MPSA42 Repgr -_— 50 5% Rg -— 280k 1%
MJEZT Rgr — 62000 5% RvrX — 286k 1%
1N40G7 Rgz — 10000 5% cr 0.004 pF
MXIV13S Rgy - 9Na 5% Ch —  0.004 uF
) 1N40O7 Rgy ~— 30k 5% Ce — 0,001 4F
~“<m 1N4007 RRT — 20k 5% CRx — 1.0 uF20 V
. 1NSI03 Re - 4k 5% Ctx — 20 uFaQ vV
: 1N40OS Ry  — 127k 1-3% CRT — 20 uFB.OV
‘. MC3415-1 RHsO — 10k 5% a Cag — 10 iRV
N
-
SHORT LINES ON-PREMISE LINES
Specificstions
Rg —~  so0Q fx Gain —  -5048
Ry {max) - 700 Tx Gain - 0ds
Ring Trip —  <50ms Viogic - +5.0 Vo
Ringer Equivalent = 2.5 Ve _ ~20 to —~58 Volts
Ro - 800 0 VRinging - {40 V to 70 VRMmsS) + VEE
Parts List
MJE2ZTY RR — 186k 1% MOCI030 Rusg — 0k 5%
MUEZTO RT - 198k 1% RTXT — 1986k 1%
MPSASS RG1 — 8200 5% cr — 0.004 uF R — 422k 1%
2N3906 Rgz — 82001 5% Ca — 0.004 uF Rpax -~ 838k 1%
1N40O7 Rgy — 910 5% cc — 0.004 uF Rg - Wtx 1%
1N40Q7 Reg — 3.0k 5% CaAx = 0.1 uF Ry — 1227 1%
MC3419C-1 RH -— W0k 5% CTX -— 0.5 uF Re —_— 8k 5%
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