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Abstract

This project presents how to design and conmstruct a receiver-transmitter prototype using
FSK modulator to send data for display. The transmittion use protocol which allows data
transfer in form of boardcast network. The receiver will receive only it's data. This method is

very efficient in the use of communication channal.
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1 PROTECTIVE (FRAME) GROUND

2 TRANSMIT DATA —_— XMT

3 RECEIVE DATA’ —~— RCV

4 REQUEST TO SEND ’ I RTS

5 CLEAR TO SEND —— CTS

6 DATA SET READY - DSR

7 SIGNAL GROUND (COMMON RETURN) GRD

8 CARRIER DETECT ——— CAR_DET

9. -
10 -
11 -
12 SECONDARY CARRIER DETECT e SEC_CAR__DET
13 SECONDARY CLEAR TO SEND . —— SEC_CTS
14 SECONDARY TRANSMIT DATA i SEC_XMT
15 TRANSMIT CLOCK (DCE SOURCE) . XMT_CLK
16 SECONDARY RECEIVE DATA I~ SEC__RCV
17 RECEIVE CLOCK SNe— RCV__CLK
18 -
19 SECONDARY REQUEST TO SEND i SEC__RTS
20 DATA TERMINAL READY - DTR

.21 SIGNAL QUALITY DETECTOR —— sSab

22 RING INDICATOR - —p Rl
23- DATA RATE SELECTOR i DR__SEL
24 TRANSMIT CLOCK (DTE SOURCE) JTwaR XMT__CLK
25 -

@199 2.3.2 METINUATITRITA5E RS-232 C

¥ 2 wazend 3 Husndviudiussiudeyaaudndy Andndadesu il e
1859 CPU e DTE uvdndridugdeniedy munueiees RS232 C DTE azdedaya
anTin 2 wariudeyasinen 3

17 4 46T 5 ABTY RTS was CTS duqunniuuen 4 v DTE Wuanesia DCE dle
Uszaerfazaedann Aynyiod TS tenaldifle Daindaetudu OTE aliidedesnaunssiald
Fudeyeyans CTS uua1 5 410 DCE B9 TS ludtyeyinimeuiuann DCE 49ia DCE Thandey
lunnsaasuds unadifl DCE Hanmunfen uanaf uupdunfiaslflunsdedeynaguds
Fhiflanuandufiasfaamibanansswing RTS uay CTS

177 6 Az 20 umn DSR uay DTR deyaynas DTR s DCE Wude DTE Wik tudy
il aind assanguds uaFlllAUAIR Faogluluuavaaes (test mode) na1aAe gadaans
(communication set) \fum?auw%"auaeguﬁq Fuea DTR Suldide DTE ude DCE umis
whasilaznauiunsteasiiasiiiontududnnugs

i 8 Lﬁumﬁ'l"ﬂumemqwé'uma*%’uﬁrymmmnma ynfieradendn dats
carrier detect WA carrier detect ﬁliﬂumma modem qzﬁams‘ﬁuﬁuﬁwﬁmnym CAR-

A o~ - o~ A Y o« o fA hd ) 30 o )
DET  luiesiuldfudtyrairfunnimilssaunafaesiuinusiivun 3lunnsfudedaya



. . & R . &
DTE daulugiiasnisdiygnoil deunasumsnandini sfudeys uasdanmgines Tunsds

a' [BR] [ [ ) — ] nj :" o [
Fayanlitnlan (nsdedeyalaunsesewdne DTE fis DTE) 9% 8 vhulsnAargnselae
. o
Aearfuaf 20
‘J . . o~ ch' o aJ ' al
919 22 1{ue1 Rl (Ring Indicator) dayeynuiuiludeyyraim DCE uen DTE 91 UA1g
Fontnsdwidanauanedsni  Budnargnasnuuulhaileuseinanseasfuaneinsdne
Alal 3 [ wa < al e al
Tunsinluidnituiuumeuiudnludd  Tudnasianiusmasalunnsamaiudyyiansen
e TnsdmwiTld wazazdedtyens RI g DTE Tuanisilldyanadfan (ringing tone) 1
(3 . [ - o’ o d‘ ° v
W warlfiuasinnnereuiulaenisdaqsanaiiaulinisanyinednyidy deldAndeann DTE
' 1 v t
FoUnd OTE asdaliluiuneuiunisdaasiulan ¥dyannl DTR detituand 20
o L e ——— o o .
9% 15, 17, 27 uay 24 suadldilalufiurinaudaunudalasia insrslufnmiednu
' A « 1 a . . < o
deazdasdedayauneedn 0 vie 1) Fudardeveaddn (bit time) TdnarAuANAIY
feyounauuniniain DTE wazlwinuaafeatuy Tudnivnuwirnfufiasfesdeindeyauay
o o . d o y
Jamsyrannfnindssndiaiuesanuides a9 15 waraan 17 avldauadannu
g ' g Alv 3 a : & d‘ t 1 A
paenrswants uazlunsdifdanupuanhilfif asanludumiesfuadavds wulunsdld
- v o & _ & o dd‘ ] [} d‘ o o~ dl :’/ 4 di
Annsiafimdndsaniuanititu svldnsaruausinuan 24 wazduiuean 21 W arldine
b A A‘V :" -rey A ) A ¥ e
wangiraruminiudnhdiguan il sss evlabliavuslideuuda
A 3 J o o 1 & k2 ] <
i 23 WiRedadugrudandmsnisdedyidideya  lunsdinlufuduiuy
- A ! o [ 4 2 j f - o~ ] i
aliafannsanlfeudnanisdedeyald asldend 23 Sidusaeaauan Snsntsddeyad
-:a o (3 ] o ~r ) g g ]
vhulen A budnndrudsaniudadendasnisdediayall uasasudeliivia DTE duds
- ar 1 4
wartufindruiulvuan DTE Aufudnsdaniu
A ar A - t o L) [-3 1
979 12, 13, 14, 16 uay 19 Wundygrauildtudesdyannses Tufuuaeaies
arfitasdtyruldaatiosAadaedImdnuasTesd Ity ST 5 989
' -~ i" A [ 2/ J ' o - 1 o [ - '
daedtyryreusaetiu  Dudhiumlauduuiivietesdyginmdn  sefunsdgnsnieds

o ]

4
Ayoyrnuvnetasdtyainiseatiu Uneinasdindndmsannsdeta9 e ay ey tuan LAz ies

&
&eyrusaniuasiifianiantsded gy usuiuiufanieraetesdg e amdn

L4

] E4
dnwairaasdfayadeindumefia RS232 ¢ Wulunisdeuuudidy eraaniu

< L < - b 4 3 [ o
winasdelanda wFauuudelaniafld Fusgdu OTE

1 W

v
LY P

nsdvdiayauLusuIwin wingunsaivie 2 fa feaotudalunnsfudedeyabivindu

t
3 a4 o

¥ <l v =] 3 & 1 ¢ -
RTABIUAITATIRANTNANMHNTANINT ENTBIHIVUATHAY  TUTENN T handshanking

Aryayradluszuy handshanking RANATUAS '

034819



1. Ready/busy
2. Strobe
3. Acknowlage
dviunsineauasisail
1. fevarnaoaaaudilyrou Ready/busy 189451 Tadvanidu Low fAe fFundansudaya
2. WanudrfFfundeniudayn fazdedeyayros strobe lluanliffuvinnnsfudaya
A -t - - - & ] o 1 )
3. wagfuvinnnsfudeyaif uuian favdednygnd Acknowlage unliiurfas
A i [ - r:J ] > ' .
Welnmea  Aegarasnghiiiiiedanisiugdnsaiseniuldtesdoyarndiinaiy
nszuaumsdaansasneiidnsy TusTnaealdiunisdednedeyalugunsafefinmmudan 3
UnAasfigunsnflaemesestlussuunanaqa
al o
wirinanaadldsinaes
] 3 LY a’dl . 1 -3 4'
® afuneudngs (framing) wiinAensuisinaresniduuden q Tedssnerlliee
+ 3 ] L3 (3 i n' 1 [
dauilen (text) uazdcuAUAN SnsitvunsuAtesufanieraige nnsueitnans
*» 1 L ~ Q j ] a’ ql 1 ) r' ) kg
shackifudadrinwanti douniinanAe deyaacuan 19U BBC uay Nasmagdlusiy
a - v o - a | v o
® n1sAILANANINAANARIR Juthfine n1sAmAduANEanala 1y nsld CRC 16 din
J -3 | 1 ' -
waznrsufiladialinismseanumnuianats 1y nasfesselidedoanatnansndunn
[ 4’ al 4 2 -~ 1 o a o | % i’,
Wil Temuazidaaavifiandesiuatranniudsyan nanaasnisaedayaii
A i 0 L ' ] -~
o nrmcuANAIE Ae AN PlddawuadigUnsalialauutesnisfeatser ity
a 3 o 3 1 c:J aj e 3
AnEupeNiiNn1sA Asiedaas i lunahazinvun b
- MTAILANNIT YA

- ANATLANATAL

o

25 A -

4 o & Ll ol - o A’I )
N1INBALAR(modulate) ATUTUIUAR ADR dunisvihdnyeninanasnsasnisde iy
- ) o 4 ed o a o o - &
wasuwlaiearsludtygruaduniimefmnefivenaardaunns  wWaauaand vie
AJ ar dl €, . L4 ﬁl o o\ a Y
wdsuaensdgygruaduniviicaried Wuaeund adluandyiinpdraandnunuaguan
neneguandyaufdseadiiuafunitisnsalddyagnt 1 fugand whe 1

o ar

Feydnealnmudtyrufdnes 1 dauFauinndt 1 dald
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o . & | ' fa & 3 ~ & al
andnsideyan amsndelAnauundin 1 Hz Aa $11 Ry bps Wudnsdeyaialdlae

Wuuudd avindae By He UssBnBamlumsWuuufiad 7, axdawldaed

B /
v

=l o n‘dv AJ o [P af 3
Andulumsueganuuuihefaldnmmaldsualasresdygramindy wuild 1
o o a v -3 ' 4:1 o o a ) !
deydnwolunu N I fiasfidnsiniededayaidandtuuninld 1 doydnwnluny 1 fimag N i

o ra' ) L 3 ] ~ '
uaztiuund aindeantssaensdiusnuinndtseansdindehite N wih FSalESnsuequen
« a a 2 e eat o
wuuusniidsr@ng nwlunaslduuuds aviandwuumdy
nsuegiandryyrnAaneassnszsinld 3 uuuvdn - Ae
-a] o’ \ P4 o .'/ ‘" o
1. nsNeaeAlaun sUReuIdYy ARuNIY vieifanTaedivlldn eeu Sen
ALB ( on-off keying)
al' J I b=
2. meuegaRlnanIswReuNa18RAUN PHASE SHIFT KEYING vie PSK)
3. msnaqaalasninAnunsfitesadunasi FREQUENCY SHIFT KEYING wie

FSK)
) . & P37 oY ' ' 1%
wilu project T35 FSK mquu‘éqqznmqﬁqLmem:mmﬂqmmmu FSK iy

I Id « -4 v

nsnaganlaesA U B 189R RN 14 2 337
1. n1sldad nineuauasdyysuffneaudainnisdonsediaanofSmatui s
Feamsdeinnisdieentl  AnnueesiaamefnsBasdesminfudun
18y ey HAGLAR ﬁﬁ’ﬂtﬂmméftyn;qmwiazzm@z‘mmLﬁmﬁu Theinly
Fun3annstin Fsk (Frequency shift keying}
2. Tapnrsuegiananesataanafidieg ﬁqﬁwwmmﬁfy:mm:ﬁiaﬁm PN
ﬁ%ﬁgm?"ﬂn"i’} CPFSK {continuous-phase frequency shift keying)
te) wMsiRtyeyIad CPRSK anunsndsuluanondnsaasnaidsed
X, ()= AC;cos(a)ct +6 +a,w,t) p(t - kD) (2.6.2)
Tnefl a, @, Huauifideusenilanaudadumt uay a;. uanssrAussdeyand
Pamealaeidndu 1,22 43, ... +(M - 1) thide Arnfesedtynnifiogdnanniu
Az 2f, uasidasnslidyanas X, (f) Srasadesiunseeasessuinedyoynnf

: . o e
avvnldloednli 20, D = 272N Taed N dusadauwdin
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d . & o o as .
WBRINAINERIAAULL FSK ufe CPFSK § lunsdindoyana@anesiiuannda 2
o ] A L4 ’ -~ » i" lz
suazlifiifilfinmin SuFeuieufunmeanuuy 0AM ey Pk Fotiluidas
ﬂﬂ’)')ﬂxﬂﬂ’\i")Lﬂ?ﬁ”ﬂﬂlﬂﬂﬂi‘“ﬂﬂ\m?mﬂmﬁyﬂELLWWIQQ 2 ssfuwiniu g nadaymdy

4
Ry, bps mmauhm"'lmﬂammuaw Mt B 10U Az Iy
B d

1 R,
— == 6.3
fa= D 2 (2.6.3)

pit+D) BeflAniilu 1 Wutaeves kD B (k+ D Yz WenluglueySmasiuiardlg sl
p(t = kD) =wu(t - kD) - u(t - kD~ D) 2.6.4)
mﬂﬂawmaﬂumﬁ‘ 2.6.2 Wegluplresdnnlsrnardumauszdintssnaumanianasf Tag

7 a = +1 agldnaded

x.(t)=A, Z[cosakcodt cos(@,t + 0) - sina,m,t sin(w, ¢ + 9)] p(t-kD)
k

(2.6.5)
uasilafinnanndn CoOSa @t ua sina,m, axldan lunediin a, = +1 farld
COS @, t = cosw,t = cos(aR ;1)
{2.6.6)
sina,w, = a, sinw,t = a, SIn(aR 1)
ounurnannts 266 aelugmnis 2.65 Azl x. () uny x (B aanm’lusﬂma‘lﬂu
x;(¢) = cos(zR 1)

x, ()= Zak sin(fd{Bt)[u(t — kD) —u(t - kD - D)] (2.6.7)
k

'Lums*mmwumu.uumﬂnwfuri'\ﬁwaqﬁfynpm x(2) waz x,(1) o ez ldanyi g
W x,(f) war x,(8) dudasriudeadd HaRarsan x, (8) manaunig 2.6.7 aziulddn

,(t) ’luuanwmvtﬂuafumﬁmusumu meJlu‘lﬁ'nwaqnumﬂﬂaﬂuuﬂawamcyfmtu ]
Aeafidan  tilesann x(1)  eglupdeesdygralnBldadnafuwunduiiaous

+R; /2 &T@ﬁw.ﬁfaﬁﬂumﬁwmLLuumLﬂnmsunﬂﬂqwaqﬂmmﬂm x,(8) a\Buadsll

X, = ;}[5 f - %—) +6(f + —];i)} (2.6.8)

A miunsdivasdeyan x, () Yhy @, anduiawlsusudnlaefdyan U adRss Ty
Pyt = kD) = sin(zR 1) u(t — kD) — u(t — kD - D)) Lmuﬁqmﬂuﬁaﬁzﬂémﬁiﬂu
nsmAIIwluslinafuidesasdeyoya mﬁﬁfazﬁﬂlﬁmamﬁwﬁnmmaqé’ﬂgfmru

UTUAN 1H89R1A

a=0,4.°=1 (269
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1], JERy/2) . m(E+Ry 2T

IF[p,,a)]l =[P,y 4R2'L R e

4 r cos(zf /Rp) T
PR Ry -1

(2.6.10)

g I [ d - )

ANNANNNS 269 WAYANNIS 2610 U aramnstdsuatuwiuadnaiuiidesasdiu
o &
Uszneu X (#) sl

4 !— cos(nf /Rp) T
X, = Rol By 7= nZRBL(zf/RB)ZB— 1)

RINANNTS 2.6.9 WAYANAIT 2611  1993¥A N0 BuA TN wUNAT N AR A9

(2.6.11)

deyanisanidluglsie il

]

GO =2l - £ s + 2 "X, (-1
PR AR e AN
Y sir e s

. ¥\: I—cos¢r(f f)/RB 1 A2 COS?T(f‘*‘f)/R —l
ﬂRaL{z(f £/R, Y J ”RB 2(f+f)/RB J

(2.6.12)
G(f) A 4
N
1
‘ if-f*
\\'\/
g + ' e f
0 f.-3/2R, | f. [ f.+3/2R,

f.—Ry/2 f.+Ry/2

J ’ o - o o
U 2.6.1 uansAmiugidnafiuAnferesdeyeyrnd CPFSK
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+ v s o a A’ s ' o . '
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Wi By » Ry wwidaaiunadidoyeyno ASK uss PSK 18

E <% L o~ o, ] <y

271 ﬁ?ﬁﬁm'il’-ra‘a’"ﬁLVlﬂ‘ﬁ?u(Quadrature detection)
‘ NeANEAWARINM FM wuuAlesmssedfmady  Wunislieesuanuesiva
(Phase discriminator) TunnsRa &ty yinsuauuusiaaninandayains FM Tneudnnisees
qmmﬂﬂuaj:mezmﬁwﬁﬂmeﬁugﬁwmm?ﬁmﬂﬂwu%vaw %«mm'lﬁaeg'lugﬂms

e
Uszaneusldsell

g?¢(t) N }1"[¢(’) ~gt-o)] 27
Tunselsavdtygynd FM T ¢(1) = kj;m(t)dt

Auduaratunsnldannis

[¢(t)—¢(t—-r)]mr%¢(t)=kzm(t) (2.7.3)
Fearnannisuanslisiudn winadndyan ¢ —7)  uasadenasfWinasiersming
¢(t) usz P(t-17) 5@@%1&'711'15‘8‘&HNWQZLﬂuﬁﬁy{UWNLUﬂLLU1Jﬁ fvFunisa¥ie
dyand ¢(f-7) avililaenisldwamnisvnaiviacssamaimmefuunidody du
nsafredyann ¢(f) - ¢(f = 7) vinlaunnidoyeind Fm WNAudeynd FM ’?‘iqn
mirsidnsasguudansasdas Ramesinuaanui an ensrUaumsfanA LaRIAT

& <3 & 1 &~ o o~ o A
vdenlaezunsudeg)  asasdllmmefuasasasinuuoumnudifiisanisiussiudtey ad

A LK d’a‘ A b 4 . &
2naazilAsundaimnnan wadlfiuanvaud e faeaudrdu

Vi » Lim > BPF » X LPF ~y®) >

Phase
Shifter
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onmnmefimedu  Thidedunssuufimaduiifinanininasssannisan s o
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Lﬁaqmﬁmfmm V(1) uaz V, (1) fasasaspnuudasinfamedinuaint anuaiifeann
fasdeulfidlu
Wt)=sin[¢(t) - ¢(t - 7)] (2.7.5)
waniflasan 7 SAdnann Al [6(H) - p(t - 7)] << 7 @rAsmunsnilazunaupinan

L

g 2.7.5 Wudell
V) =¢(t)- ¢t - v)=kan(t) 2.7.6
Gd L7} . ' cJ [ - & W A! '
waldiiunwsasnisvinaulfiog i xx wanenshndgnnt FM Audginifignuing
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L} U AA l‘ 3 'l A 1 3
azhiduguduarlidrulmumaniidosuuifiody  Senederes  y,(f)  fandu
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Anfenna ) PESER Second 7 stage
Coupling | ; ::\;r;p meé > ;:ﬁgﬂ :x; —»{ IF amplifier —p] mixer ——p{ IF ampiifier
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H 1
1 4
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! 1
{ i
AGC AGC
Ittt —J| ————— detector  [* amphfier
i
’ l Power Audio Squsich
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[ -l s -

be] 9
. el I & - 4 v da & a o
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. & o e & v
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<« A o ' o -y o - o
appafiameimiiuAmniseesdanlanld ¢ vFumef WuhacugunisBeniudyoin
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saafiamafarifiarmmnidacud dusnasiseedygiamaenivdesedyanalae
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damaene IF udatleulilinmeflunefigesieasinnisanaiulasndnuwdainnnsene
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» e ¢Jd 3 [
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#1947 Tunisufinen selectivity 19787814 Cystal Fillter,Ceramic Fillter Y58 Mechanic fillter fL

nmaenelF

2.9 Taseas1euae 8051

ey 8051 azulsvnaudag GATE e 9 GATE wanHazgninesneenuuyll
S Asng 1 T 299908A5VaAE (Instruction: Decoder), WAFAFNATY Y RN Clock
Signal Generator) Tasea¥nnnelures 8051 azssnaudaudouten q Avlaszunsilugi
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EXTERNAL
INTERRUPTS

r 4K
. TIMER 1

¢ ROM

INTERRUPT § 128 BYTES J ;opl:;:g“

_CONTROL ‘, RAM . TIMER ©

"‘ff =
| L_-g

os¢ cozlrj:oc. :> t1/0 PORTS S:SF‘!‘YL
FL TCT )
XL XL TXO  RXD
* = PO P2 Pt P3

ADDRESS /DATA
270851 -1

317 2.9.1 lamzunsalassataives 8051

A -~ o § o~
Wasananwrees 8051 ilunaniaimefistissnaudan 3 douvdn 4 Ao
A \ «~ ] Jf < J » al'
&% 1 A9 CPU (Central Processing Unit) Y5 8fatlssinans gouiasiinaqstivautiag
P ¢ e 1 d’ < ¢ . A‘
rauAulunsfinsefiudndug Fundt asasmauRn (Contral Uninfoyanaifiatieannasas
AuANldul dgndviuntsindeiumiseanaudn, gunsnffudeymdviededeyaean
& J 3 W | o~ (3
{7n79 8051 INRIUATLANNIIYANNUMIY Interrupt Control) LATRIUANUANLA (BusControl) f
Hudauniirensasmuandannasafredyanaroumuanndiu cPU Tuduiediindaie
o NN PR :
(Arithmetic Logic Unitl §a. AUL douflasinihitlssnansdeynidu van au aos s
fayaudnimadnlfui s fames

1 ql 4 [ . aU 9 e [v] o & -

@UN 2 AR MNEAINSY (Memory) Nldduitandndayn arfluaansea (Address)
uansinniirenniteadniniierfeys i lumiberanudrFendanindon. Witel
warmInendayneeninaIniiemINsUF BndIN198 R ead) ululassmairefiall
220V 8051 fanpudazAwnisasiienlfifee 8 udnrsanagiuans Snwinfu 1luvins
AndanumiseAaudrarFasiidyuin 3 nquAe

U o ' ﬂ, o 1 - 3 o 1 4
LugduasavF arndwnkifesnsiasiely 8051 avfiasefummisnmandndsnnm
ProgramMemory %34 Data Memory Hgegaaiinay 65536 Anumis
1 13 a, ’ 4 al -~ ] . al' . 1 19
2. 99388 ns el suiumissaand s umisludia 1
aj ] o ' . J ' o v v ' <
3 dyqyrumsumniavddildanieanudieuanmngmiudndnfesnseunie

deoudaya
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1 J o . ] .J I
@l 3 Ae gunsnBunnuasdany (input/Output Devicel ugauaslddedaymid
wiaaanann 8051 inlk 8051 Assarunieuenid

2.9.1 N19IANUILAININTDY 8051

wiaeAINdn184 8051 wrivaandlu 2 wuy andnmaiznisldenune

wihgannaldsungu (Program Memory)
Lﬁuumamméqﬁmﬁu;ci'\szq'lugﬂ?ﬁammm?m o 8051 vinerufavgnudeys
mnuﬂwmméﬂﬂ?:mwﬁﬁﬂﬂnamﬁmﬁqa%aﬁmmﬂmmuqumu%‘uq ANNNIIRNIU
mamﬁazéqé”qﬁw) wirterudrssnnideaiuuny Read Only "Memory (ROM) A13dieu
Fouoadlluy ROM asfelfinfacilofiar  lusswineniminarndldarisianunsaldidnge
ﬁauﬁagaaﬂwﬂwmméﬂLmuﬁiﬁ éwmus’mLmungngmawmamwéﬂﬂ‘?‘; 8051 a4
andlife 65536 Auvs Ansasdnumandauduatgiy 16 Mdaus 0000H f FFFFH
MmiaANET Aruwie 0000HE OFFFH 4w 4 Alalud duflées@eniddndludaumis
189 ROM PetnrelunFantauen 8051 dkeenisls 051 vinsrusmuAtdAiulAin ROM
neluflitlaudeyynnuandn High (1) 91 EA 184 8051 usidAeenaslshinanululusunsad
Wiullu RoM atuen Alvideasdn Low(0) fin EA dawsnisspanadnidnuuic 1FFFH g

FFFFH 93/94AaR¢n 8 uaNaNe

PROGRAM MEMORY DATA MEMORY
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1 ] [ ]
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H > > [ . '
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: [ EXTERNAL —) '
] ] ] ]
] ' ] .
] ' ] ]
] 3 . ] ]
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* ] ] ]
’ 1 ' A \ N\ \ !
¢ ' ] ]
] 1 ' [
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] ] ] 1
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' 1 1 '
1 1 ] ]
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' ' ] [ ]
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P @ T R :
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) ’ ) ' 1
] ] ] ]
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] 1 ] ‘
' 0000 ‘ 1 00 0000 - 1
' ad ' [ ]
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....................................................
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P 270251-2

g1l 2.9.2 unugfivieanudrras 8051
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migANUSITaya { Data Memory )

o’ o <3

Lﬂuuuqam'méw”i_ 8051 dwinin Wiudeyn whiFanuntdlmilusswinenns
st adeuanasinlasdr@a Ayl Progrem Memory WA ud UL
Wurlezian Random Access Memory (RAMI M1ia81A21841WLY Data Memory 184 8051 agi
2y 2 gayavikaganeu 8051 41 128 ik Fewunis 0OH B¢ 7FH uazngauiliazsie
agnuuantasasson 8051 Hl&quqn 65536 vl (64 ARl | agfisaumie 0000H fe

FFFFH pAlauanalugyl 2.9.2

2.9.2 anilasngsnaas 8051
anifnunssunieluies 8051 arefunuliedoudes. 9 meluiesdnden uas

L4 1 o A ] L J
fyarnineluasreasndnieuennie (Pin) ey 40 181l 2.9.3

q1# 2.9.3

anntlmanssunialutas 8051

8051 IulAsmaulnane Mussqagluaeassauuuy Dusl Infine Packsge (DIP) Feusias

: 2 4 -
Treaziinneg 20 97 maviun 40 vvfuazlfarusing 4 fugsil
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1Vee 11 40 Whunifaelloniwdes 45 Tamviidn e dheassaninenildsysn
Tanviisa189a9an 0 uAY 1 9849 8051 assedriugunsaluuy TTL 14TAgmse

2Vss 11 20 Hunfidenefunad (Ground) 109UMaant W

3.Port 0 Wumefuiuuuy 8 fv agfien 39 fe1n 32 Fuanndn 0 Biv 7 s
ffuluguil 2.5 Fefin 7 Q"Lﬂuﬁwﬁﬁﬁﬂéﬁﬁngqﬁqﬁ warin 0 @:Lﬂuﬁﬁﬁﬂé'\ﬁtyﬁwﬁqm
nafm 0 w«a,'lﬂnmwumn'\?muavmammwuq wardayaiumieaciuen

4.Port 1 lunefnumunn 8 im lugUi 2.5 Asan P1.0 B P17 (41 1-8) wefn 1 4

mﬂuﬁo?u-dﬁmﬂawi')ﬁu%mga%mﬂnma:qn‘ Latch  ufadvaantunisusiazenhuuef

8052 11 P1.0 uax P1.7.8\ 4w T2 uax T2EX

5.Port 2 luuuuTuIu 8 bit Aa1 P2.0 fiv P2.7 dagyl 2.5 Mderndnuminmingagy
annreueniifesnsfiasernswiniidy 8 b vusAwarIfaviuiudedaya
AunfEuan uJ'a'Lunu‘juwmwauwwnmu'\snm‘lﬁﬁqama*maérgrmmn'muﬂnw'lm‘[mﬂmq
frdygnaunsuandugud (0) fasiinszuguanen ( source current Mumsildwe iy
wefnfudeyadnacfoadow 1 ldusarinderiay

6.Port 3 AR91P3.0-P3 7 uF11 10-17 waa‘wﬁuwia:ﬁmz’lﬁﬂuﬁﬁﬂunqumﬁum?
vinauusasfinaeenadv 3 asiwerdduded]

PR.ORXD ( SERIAL INPUT PORT ) fluniludenauaynan

P.1/TXD - { SERIAL OUTPUT PORT ) ifluan#lunisdedenauuuaynsn

P3.2/INTO { EXTERNAL INTERRUPT } Wi udtuareudadawsainaiauan

P3.3/INT1 ( External Interrupt ) Md5udtyeynddndammyannaneuan

P3.4/T0 {Timer/Counter O External Input )Lﬂum?uafymﬂm W lUES Timer/Counter 1 *n
ﬁwﬁfmuummu‘mﬂmmaty:yﬁm TO umammmmwﬁmﬁ’lﬁ

P3.5T1 (Timer/Counter 1 External Input) 1Jus5udtueyraud s Timer/Counter 1
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Register Value In Blridry !
*ACC 00000000 |
‘8 00000000 ‘
‘PSW 00000000
sP - booooti1

DPTR

DPH 00000000
DOPL booooooo
*PO tARRRRRY]
LCP1 11111111
‘P2 LARRRERE]
*P3 IRERRRREA
‘1P 8051 XXX00000,
8052 XX000000
*IE 8051 0XX00000,
8052 0X000000

TMOD 00000000

*TCON : 00000000
*+ T2CON 00000000

THO 00000000
TLO 00000000
TH1 00000000
TLI 00000000
+TH2 00000000
VTL2 00000000
+ RCAP2H 00000000
+BCAP2L 00000000
*SGON 00000000 )
SBUF Indeterminate
PCON HMOS 0XXXXXXX

‘CHMOS 0XXX0000
X = Undefined ]
* = Bit Addressable
+ = 8052 only
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A198TUANGN (Fetch) AN Program area AMBUANAYITNAIN 8051 dedteuInuanan 1
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2.9.7.1. Register Bark 0-3

azj’lunﬂqamméﬁ'ﬁwﬁ'l'umiiq‘?"l 00H-1FH wissAa s tiaziicliiu 4 7n 1a0% 8
v wiazgadenda BANK udazlurilu 1 BANK arfideifunidamedin RO, R1, R2, R3, R4,
a5 R6 war A7 Fammefimdniargnidsnlduulisswinanasitausedilsunsiifedis
araan uasiaamefvdntasidedanuluyn BANK nrseudedasdunliiufiay BANK
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dviudayalu 8051 fAvlumisns

RSt RSO Register Bank Address
0 0 1] 00H-07H
0 1 1 08H-0FH
1 0 2 10H-17H
1 1 3 18H-1FH
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PSW: PROGRAM STATUS WORD. BIT ADDRESSABLE.

Lo [ ac [ F0o [ st [ mso [ ov [ —] P }

cYy PSW.7  Carry Flag. . ,
AC PSW.6  Auiliary Carry Flag. ]
FO PSW.5 Flag O available to the user for general purpose..

RSt PSW.4 Register Bank sclector bit 1 (SEE NOTE 1).

RSO PSW.3 Register Bank sclector bit 0 (SEE NOTE 1),

ov PSW.2  Overflow Flag.

- PSW.1 User definable flag.

P PSW.0  Parity flag. Set/cleared by hardware each instruction cycle to indicate an add/even number of

‘1" bits in the accumulator.

gﬂﬁ 2.9.13 Program Status Word (PSW)
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PSW.1 4% 1 Dnitkifin1s1deu
PSW.2 1in 2 1Fenda Overflow Flag wlutiniiuandantsdiua i A asanadulu
) ] o J o a‘ P-3 F=% Y o &
FLVINANTATUIR ANt uAaRi asqntiv 6 Tdedin
o [ oy 3 1 [ 34 ‘J o i J
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dawmad RO fi4 R7 Tu BANK luvsg] famnang

dn 4 (RBI) infi 3 (RBO) Register bank address
0 0 - ) 0 00H-07H
0 1 B B 1 08H-0FH
1 0 . 2 10H-17H
i 1 3 18H-1FH

< & o =
171N 2.93 WHAINIZIAUNN 3 UK 4 183 PSW
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Al IC FaiaeasulFndien(Comparston el FSK Detection

112949 Dual Conversion luiga

anzaldenliRuseslindn 2.6 Toavi

-H sensivity g9 -3.0 dB wfa 10.7 W/

-ﬁiaqﬂnmimawam’iaﬂ%u
nnsldan

TanoaaaaiaanesiLossl osollstor frusnansmsnlandiiautsinmunaandned
Taeldaeas LC u?ﬂﬁu:’l%mu'lmmuuJ?\jﬂuﬂqﬂuﬁiﬁﬁﬂlﬁqmetw&ﬂn@ﬂ(Phase lock  loop)
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0.1 0.1 —r = 330 Q. Crystal fiiters can be-
I T_E P 0.1 " used but impedance matching will
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MOTOROLA

¥ SEMICONDUCTOR e MC2831A
TECHNICAL DATA :

LOW POWER FM TRANSMITTER SYSTEM
The MC2831A is a one-chip FM transmitter subsystem designed

for cordless telephone and FM communication equipment. It . LOW POWER
includes a Microphone Amplifier, Pilot Tone Oscillator, Voltage FM TRANSMITTER SYSTEM
Controlied Osciliator and Battery Monitor. . .. R > - . .
® Wide Range of Operating Supply Voltage (3.0 V=8.0 V) 77 SILICON MONOLITHIC

® Low Drain Current (4.0 mA Typ Full Operation at INTEGRATED CIRCUIT

Vee = 40V)
e Battery Checker {290 pA Typ at Vgg = 4.0 V)
¢ Low Number of External Parts Required

U Y. ¥
FUNCTIONAL BLOCK DIAGRAM 16 " l] 'f H
1
P SUFFIX
PLASTIC PACKAGE
CASE 648 °
1 16 °
_RF
Osc \
2 Variable L d1s b 18 l;:"‘.‘
Reactance
Y s D SUFFIX
l PLASTIC PACKAGE
CASE 7518
3 14 {SO-16}

vee PIN ASSIGNMENTS
a _ "
e Variable —
Reactance [ sl
Output C '_).RF
5¢ VReF 12 Decoupling {2 E}j Ose
Modulator 3] A RF
Battery Input = — Qutput
heck
64 Checker n VCCZE EGﬂd
Mic Amp
\ Input E E Veer
Mic Amp =1 1) Battery
6 11
74 10 Ol;(put d I Checker
. one g
T Switch E ELED
77

vee Tone {9]0sc
8 9
s Tone s Qutput C '_}Coil
Osc

ORDERING INFORMATION

Temperature £
Device Range | Package
MC2831AD | $0-18
-30Cto -75C 1
MC2831AP Plastic DIP

MOTOROLA LINEARANTERFACE DEVICES
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MC2831A

Leav s e
. . Y e - e T el e
MAXIMUM RATINGS (Tp = 25°C, unless otherwise noted) . T T ':"f":";.‘-‘-::: h
Rating Symbol Value Unit .
Power Supply Voltage vVee 10 Vde
Operating Supply Voltage Range vVee 3.0t08.0 , Vde
Battery Checker Output Sink Current ILED 25 . mA I N .
Junction Temperature Ty +150 °C
Operating Ambient Temperature Range TA -30t0 +75° ‘C :
Storage Temperature Range Tstg ~6510 +150 *C . . '
ELECTRICAL CHARACTERISTICS {Vcet = 4.0 Vde, Veep = 4.0 Vde, Ta = 25°C, unless otherwise noted) - el
Characteristic Symbol | Pin | Min Typ | Max Unit
Drain Current Icct 12 150 250 420 KA
Drain Current lcez 4 2.2 3.6 6.5 mA
BATTERY CHECKER
Threshold Voitage (LED Off — On) vra 1 1.0 1.2 1.4 Vde
Output Saturation Voltage - F 1 VosaT |© 10 -— © 015 05" Vde
(Pin 11 = 0V, Pin 10 Sink Cusrent = 5.0 mA)
MIC AMPLIFIER
Voltage Gain, Closed Loop Ay S, 6 27 30 33 d8
Vin = 1.0 MVymg. fin = 1.0 kHa)
Qutput DC Voltage Vode (] 1.1 14 1.7 Vde
Output Swing (Vin = 30 MVms, fin = 1.0 kHz) Vop-p 6 0.8 1.2 1.8 Vp-p :
Totat Harmonic Distortion -THO 6 - 0.7 — %
(Vg = 31 MV, fin = 1.0 kHz) .
PILOT TONE OSCILLATOR (250 {) LOADING)
Output AF Voltage (fy = 5.0 kHz} VAFO 8 — 50 — mVemg
Output DC Voltage Vode 8 - 1.4 - Vde
Total Harmonic Distortion THD 8 — 1.8 5.0 %
{fo = 5.0 kHz, VAF = 150 mVymg)
Tone Switch Threshold —_ 7 1.1 ‘1.4 1.7 Vde
FM MOOULATOR {120 LOADING}
Output RF Voltage (f, = 16.6 MHz) VRFO 1a e 40 = | mVems
Output OC Voltage Vode 14 — 1.3 - ! Vde
Modulation Sensitivity (Ncte 1) SEN 314 6.0 10 18 Hz mVde
Vip = 1.0V = 0.2V)
Maximum Deviation (Note 1) Fdev 31e =25 *50 -128 kHz
Vin = 0Vto »2.0V) |
RF Frequency Range —_ 14 - | - i 80 MHz
Note 1. Mod: i i Y and d are 3t 43.815 MHz, whicn 1s the third harmanic of the crystal frequency.

MOTOROLA LINEAR/INTERFACE DEVICES
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MC2831A

~..IGURE 1. TEST CIRCUIT " : g

—_— .
—i{J .

47 pH 16.605 MHz
- MMOWLM U 16

0.0047 56 pF 5 -

_TL—-»-—--z 15 ‘”n

. Mod Ino————03 14 RF Out
. %uo n (16.605 MMz)

Vcc:o—rh-a 13 >—i 2 . cL- -

TP MC2831A
Mic Amp In e—A s < \"/
ryss 12 *—?7\—0 cc1
220% £
| | = Battery
Mic Amp Outo————a6 » 'J__q o Chacker In
% .
Tone Switeho—m—07 10 ————0OLED -
« 8.2k
0.047 L1 Toko America
Tone Qutput 8 ] Y—3—1 f—s—0 V| 7PA Tyoe
R A, ced 12BAN — 6708X
250 11
- 20 mH
1 Osc Coil
¢
.. - FIGURE 2 — SINGLE CHIP FM VHF TRANSMITTER AT 49.7 MH2

4.7 uH —_, 16.5687 MH:

—{
1
-\
L
i ieH
RF
56 pf
[ 2 Variable Osc: I'I_"-I
0.0047 Reacrance 5 = 51 pF
i 1 L 1000F 50pF
3 + ¢
£ 100k L4 [ Buttar Jof 1 "{G_’TI_‘ = 15 ¢cF I RF Outout
- i | Laspr ; 9.7 MKz
(T 1 30 cF -30 aEm
.00t =L 4 | Vee I 13 T T
2.2 28NN m +033 .M 0.47 N
1.0 30k T — Mic Amp
s PR
N 7 — 0000
Dynamic .~ g 1.0M TIN\N/L T :_l:
Microphone = TVa
= 6 /L 41
10k 2 Tane ! -
Tl
18 mH
.
0.47
l Vee =30V 8oV
NOTES:
S1 13 a normaily closed push bulton type switch. Batterv cnecker circuit {Ping 10, 11) is not used in this aogphcaton.
The crystal used is fundamental mode, calibrated for naraltat ¢ All eagacitors in rmucrofarads, snductors in Heanes and cesistors o
with & 32 oF loaa. The 43 7 MMz qutout 1s generated in the output butfer, Ohms, unless otherwise scecified.

which generates useful harmonics 10 60 MHz,

The network on the outout at Pin 12 provides output tuning and imped-
ance matching to 50 12 at 49.7 MMz, Harmonics are suppressed by more
than 25 d8.
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MOTOROLA ‘}

m SEMICONDUCTOR moassecssssnrs MC3362 - -
- TECHNICALDATA . . BE -

~Advance Information R B T

- - , LOW-POWER - -
. - - ' DUAL CONVERSION -
LOW-POWER NARROWBAND FM RECEIVER .. .— —. |- FM RECEIVER'... - -
... includes dual FM conversion with oscillators, mixers, quad- " "7 SILICON MONOLITHIC
rature discriminator, and meter drive/carrier detect circuitry. The INTEGRATED CIRCUIT

MC3362 also has buffered first and second local oscillator outputs
and 3 comparator circuit for FSK detection.

® Complete Dual Conversion Circuitry

® Low Voitage: Voc = 2.0 to 6.0 Vde

¢ Low Drain Current {3.6 mA (Typ) & Vo = 3.0 Vde)
L]

Excellent Sensitivity: Input Limiting Voltage —
(~3.0dB) = 0.7 zV (Typ) ‘

Manufactured in Motorola’s MOSAIC Process Technology
See ANS80 for Additional Design Information

o Externally Adjustable Carrier Detect Function 24 1 P SUFFIX

® Low Number of External Parts Required PLASCTL%;‘;S?GE
L]

L ]

DW SUFFIX

PLASTIC PACKAGE
CASE 751
(SO-24L)
RF Input FIGURE 1 — TYPICAL APPLICATION IN A PLL FREQUENCY
to 200 MHz SYNTHESIZED RECEIVER
Input FIGURE 2 — PIN CONNECTIONS AND
Match . FUNCTIONAL BLOCK DIAGRAM
\ 0.01 L
vee B o RS 2 From PLL Phase )
ﬁ-}g 2 23 ‘ = Detector 13t Mixer Input (7] ——12¢] 18t Mixer Input
50 pF‘L 1_ 3 22 Al 2nd LO OQutput E d rE Varicap Cantrol
10.245 MHz 'l' % ?0.“ uH z
il 4 21 naL0 smimrEL Mg 1se L0 Tank
Ceramic Fillen 5 20 To PLL.or Prescaler 2nd LO Base |4 21{15t LO Tank
455 kHz \L\~_, MC3362 — " © 21
— 2 19 — soe?z'::"“" 2ne Mixer Outout (S} x || (*—zg] 3¢ LO Outpue
Iﬂ -
7 18 | o vee E —D—-Em Mixar Output
8 17 -Q + 4
0.1 ) 0|'1 o Limiter lnauIE E] 2nd Mixae Input
S e AT L
0_1]" 10 15 N 1v0vk 0.1 _ Do’:o:’pllng E _ T_ll 2nd Mixer Input
200 1 L . Data Vg Limiter o (3] I [ vee
10k T0 Carner n i4 1 0.001
D.fl!cx 12 13 By Recovered Mater Drive @ ECampualol Output
Indicator 68 8.2 k 0.01 Audio
[ SRRAdER L, L Carrisr Detect {11} (13] Comparstor tnput
Lp = 680 pH : 1 - - |
= ' d Coi 2—ﬂ H>— 3jo Qutout
Cp = 180 pF E_ i :Lj_:- Quadrature Coil E x D stector Qutpu

MOTOROLA LINEAR/INTERFACE DEVICES
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MC3362

MAXIMUM RATINGS (T4 = 25°C, unless otherwise noted)

Rating Pin " Symbol Value Unit
Power Supply Voltage (See Diagram) 6 VeCimax) 7.0 Vde
Operating Supply Voitage Range (Recommended) [ Vee 20to0 6.0 Vdc
Input Voltage (Voe = 5.0 Vde) ) 1,24 Vi-24 1.0 Vrms
Junction Temperature — Ty 150 ‘C
Operating Ambient Temperature Range — TA —40to +85 ‘C
Storage Temperature Range — Tstq ~65to +150 ‘C

ELECTRICAL CHARACTERISTICS Ve = 5.0 Vdce, f = 49.7 MHz, Deviation = '3.0 kHz, T4 = 25°C, Test Circuit of Figure 3

unless otherwise noted)

Characteristic Pin Min Typ Max Units
Drain Current {Carriar Detect Low — See Figure 5} 6 —_ 4.5 7.0 mA
Input for ~3.0 dB Limiting — —_ 0.7 2.0 uVrms
Recovered Audio (RF signal level = 10 mV) 13 - 350 - mvrms
Noise Qutput (RF signal level = 0 mV) 13 — 250 — mVrms
Carrier Detect Threshold {below Vel 10 — 0.64 — Vvde
Meter Drive Slope 10 - 100 - nA/d8
Input for 20 dB (S+ NV/N (See Figure 7) —_ — 0.7 — uVrms
First Mixer 3rd Order Intercept (Input} — - -22 — dBm
First Mixer Input Resistance (Rp) —_ — 690 — v]
First Mixer Input Capacitancs (Cp) - — 7.2 — pF
First Mixer Conversion Voitage Gain - —_ 18 - [1:]
Second Mixer Conversion Voltage Gain — — 21 — dB
Detector Output Resistance 13 - 1.4 — k)
FIGURE 3 — TEST CIRCUIT
RF ) Ferronics
input 12-345-K
50 2
g S ’_]
1 24
120pF 26 ot
| 2 2 1
10.245 S0 pF P 3 22 —l 10.5 Turns
MHz D 4 =33 pf | I | coitcrar
i u | | uniionaz
L A £ FLI
(o] ‘
fHE 6 MC3362 19 1 muRata CFU4550
7 18 FL2c= or
0.1 Toko LFC.3551
8 17
i I 0.1 FL2:
68 ka2 o 16 muRata SFE10.7MA
— A Ay
10 15 0.1 Toko SK107M3-AC-10
— Tan .t 1 . oko -AC- 1
1 F
| o ] n 1a t—] bt
el
Toko RMC-2AB597HM -10uF
Vee o {€ o Vg

LAY
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MIC3362

FIGURE 4 — IMETER versus INPUT

1 T T 1 =
1 p— Vee L
1 7~
0— S 1
S0— /
. 80 b
e vd
o ¥
< 50 v
. V
50 =4
e N
40
0
20 -
-13¢ -1 -110 -0 -9 -8 ~70 -60 -5 —-40 ~30
RF INPUT {dBm)
w A FIGURE 6 -—— SIGNAL LEVELS
3
20
F d Mixer Out,
g A .:econ 3 ixer ;\Bm ~>/./‘,[
;S‘ N r;rsl Mll'll 0u(pu(7 N /
= .3 Secand Mixer Input 1 }é‘ P S
g ta ] %
o First Mixer Input e // //
H L~
L) = %
“10 // /A RF input to Transformer
—130 -120 =110 -100 -% -8 -70 -60 -50 ~4& -30
RF INPUT (d8m}
FIGURE 8 — 1ST MIXER 3Ré ORDER INTERMODULATION
20
L r -
10 7
y ~
0 +
- <7
0 £
- 7
2-% .
@ Desired Products /
/ 3rd Qeder intermod.
-5 Progucts 7
—60 /A
-7
-80 N /
-100 -9 -80 -7 ~60 -9 -40 -30 -20 -10 0
RF INPUT (aBm)

-r

FIGURE 5 — DRAIN CURRENT, RECOVERED AUDIO versus SUPPLY

S+ N, N, AMA {dB}

80 — mly
10 - — m——— )
60 = b e Cam, DeLLaw(RFlm = 10mv) -
50 tcg, Carr. Det. High (RFin = 0 mw); ] / )
© T P ©w
. 1/’ - _/,'—
30 % Recoverad Audio ™ 300
~20 '1 20
). H . - -
10 J 100
R ! -
0 4 0
0 - 10 20 a0 49 80 &9 70 88
Vee ™
FIGURE 7 — S+N, N, AMR versus INPUT~ -
+20 [
+10 1
0 —q S+N
-10 o
Y
-2 N
N
-3 DN
k N SN 30% AM |
‘W'Magsz| 1310k 10k N
-8r | 0013 =003

Vj3{vde)

-8
=130, ~-120 -110 ~100 -%0 -8 -70 —-60 -5 -4 -30

RF INPUT {dBm)

FIGURE $ — DETECTOR OUTPUT versus FREQUENCY

40
30 —\\
20 \
/
\ L]
——

10

]

-9 -3 -0 -1 0 10 20 0 4

RELATIVE INPUT FREQUENCY [kHz}

Vi3 imVrms)
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RF Input
" 49.67 MHz

500

-

Vee = 2.0t 7.0 Vde

18p

1000 p

MC3362

FIGURE 10 — PC BOARD TEST CIRCUIT B

(LC Oscillator Configuration Used in PLL Synthesized Receiver) o

32 pF Load

455 kHz
Cer, Fiit.

=

10.245, Fund. Mode

==

CRF1

%

a3
r‘:,"]= 0.01 keep 07V £ V23 < vee)

_j‘ 7 Cer, Filt.

e

" Varactor Control

1

22
T33p fO‘M s
1)

First Local Osciltator * . -
3.0k Butfered Qutput

{This network must be tuned to exactly
10.7 MHz above or belov.the incoming
« RF signal. NOTE: The IF is rolled off
above 10.7 MHz to reduce L.O. feedthrough.)

20 o

= CRF1 = muRata CFU 455X — the X
sufiix denotes 6.0 dB bandwidth.
Rin = Rout = 1.510 2.0 k.

19
to Vo
CRF23 &

'IBL

10.7 MHz
CRF2 = muRata SFA10.7 MF5 or
SFE10.7 or equivalent. Rin = Aout
= 330 Q. Crystal filters can be
used but impedance tnatching will
Need to te acded to ensure proper

i 51k b fiter characteristics are realized.
10 15 b~ ~—A—
B Adjust = ] ! 10k
‘10 % L _ _ _ .. FSK Data Output
Carrier | ol i n 14 ‘l {opticnal)
Detect I 0.001 " .
68 k | 12 ‘U 13 T Recovered
A = | ) & 3 8.2k zxqg Audio
455 kHz | I
LC Resonator |

MC3362

by

I |

(MC3362)

FIGURE 10A — CRYSTAL OSCILLATOR CONFIGURATION FOR SINGLE CHANNEL APPLICATION

NG

I 001 u

— = 20 k
E_/\‘W\_ AN
0.68 u l
) =  $300
21 ¢ I
068 20k
1
38.97 MHz

—O0 Vee

Crystal used is series mode resonant

(no load capacity spacified), 3rd cverione.
This'me:hod has not proven adequate for
fundamentai mode, 5th or 7th overtone crystals,
The inductor and capacitor will need to be
changed for other frequency crystals. See
ANSEG for further information.
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MC3362

FIGURE 11 — COMPONENT PLACEMENT VIEW
SHOWING CRYSTAL OSCILLATOR CIRCUIT

NOTES:

. Recovered Aucio components may be deleted when using data
output.

. Carrier Detect components must be deleted in order to obtain linear
Meter Orive output. With these companents in place the Meter Orive
cutputs serve oaly to trip the Carrier Detect indicator.

. Data Qutput camponants should be deleted in applications where
only audio modulation is used. For combined audio/data applica-
tions, the 0.047 uF coupling capacitor will add distortion to the audia,
s0 @ pull-down resistor at pin 13 may be required.

. Toko SSVLCO6378GT Smm gquadrature coil for miniatyrization. Use
Toke RAMC2ZAB537HM high quality 10mm coil for maximum
recovered signat at pin 13.

~N

w

s

CIRCUIT DESCRIPTION

The MC3362 is a complete FM narrowband receiver
from antenna input to audio preamp output. The low
voltage dual conversion design yields low power drain,
excellent sensitivity and gocd image rejection in nar-
rowband voice and data link applications. .

In the typical-application (Figure 1), the first mixer
amplifies the signal and converts the RF input to 10.7
MHz. This IF signal is filtered externally and fed into the
second mixer, which further amplifies the signal and
converts it to.a 455 kHz IF signal. After external band-
pass filtering, thelow IF is fed into the limiting amplifier
and detection circuitry. The audio is recovered using a
conventional quadrature detector. Twice-IF filtering is
provided internally.

The input signal level is monitored by meter drive
circuitry which detects the amount of limiting in the
limiting amolifier. The voltage at the meter drive pin
determines the state of the carrier detect output, which
is active low.

FIGURE 11A — LC OSCILLATOR COMPONENT VIEW

[
2
Q
(=}
3

"

Meter Drive cannot be usad simuitaneously with Carrier Detect out-
put. For analog meter drive, remove components labelied 2 and
measure meter current (4~12 xA) through ammeter to Vec.
Either type of cscillator circuit may be used with any output circuit
* configuration.
. LC Oscillator Coil: Coilcraft UNI 1042 10.5 turns, 0.41 uH Crystal
Oscillator circuit: trim coil, 0.68 uH, Toko B1S9SNT10512
0.47 uH, Toko B199SNT1050Z. Input LC network used to match first
mixer input impedance to 50 ().

Noo

APPLICATION

The first local oscillator can be run using a free-
running LC tank, as a VCO using PLL synthesis, or
driven from an external crystal oscillator. It has been
run-to 190 MHz.* A buffered output is available at Pin
20. The second local oscillator is a common base Col-
pitts type which is typically run at 10.245 MHz under
crystal control. A buffered output is available at Pin
2. Pins 2.and 3 are interchangeable.

The mixers are doubly balanced to reduce spurious
responses. The first and second mixers have conver-
sion gains of 18 dB and 22 dB (typical), respectively,
as seen in Figure 6. Mixer gain is stable with respect
to supply voltage. For both conversions, the mixer
impedances and pin layout are designed to allow the
user to employ low cost, readily available ceramic fil-
ters. Overall sensitivity and AM rejection are shown
in Figure 7. The input level for 20 dB (S +N)/N is 0.7
1V using the two-pole post-detection filter pictured.

*If the first local oscillator (Pins 21 and’or 22) is driven from a
strong external source (100 mVrms), the mixer can be used
to over 450 MHz.
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Following the first mixer, a 10.7 MHz ceramic band-
pass filter is recommended. The 10.7 MHz filtered sig-
nal is then fed into one second mixer input pin, the
other input pin being connected to V¢g. Pin 6 (Vcc)
is treated as a common point for emitter-driven
signals.

The 455 kHz IF is typically filtered using a ceramic

bandpass filter then fed into the limiter input pin. The

limiter has 10 nV sensitivity for —3.0 dB limiting, flat

to 1.0 MHz.

The output of the limiter is internally connected to
the quadrature detector, including a quadrature
capacitor. A parallel LC tank is needed externally from
Pin 12 to Vcg. A 68 kQ shunt resistance is included
which determines the peak separation of the quad-
rature detector; a smaller value will increase the spac-
ing and linearity but decrease recovered audio and
sensitivity.

A data shaping circuit is available and can be cou-
pled to the recovered audio output of Pin 13. The cir-
cuit is a comparator which is designed to detect zero

crossings of FSK modulation. Data rates are typically
limited to 1200 baud to ensure data integrity and avoid
adjacent channel "“splatter.”” Hysteresis is available by
connecting a high valued resistor from Pin 15 to Pin
14. Values below 120 k{2 are not recommended as the
input signal cannot overcome the hysteresis.

The meter drive circuitry detects input signal level
by monitoring the limiting amplifier stages. Figure 4
shows the unloaded current at Pin 10 versus input
power. The meter drive current can be used directly
(RSSI) or can be used to trip the carrier detect circuit
at a specified input power. To do this, pick an RF trip
level in dBm. Read the corresponding current from
Figure 4 and pick a resistor such that:

R1p = 0.64 Vdc / I19

Hysteresis is available by connecting a high valued
resistor Ry between Pins 10 and 11. The formula is:

Hysteresis = Vcc/(Ry x 10~7) dB

FIGURE 12 — CIRCUIT SIDE VIEW
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