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MIveAgEaNgIIaRle 2 nptrfe Mslend ansivtha(Amplitude Modulation) f1YN13
WOARANF W (Angalar Modulation)
= 4 o 4
MINeARIANEINUIA (Amplitude Modulation: AM) ¥IavedATLWIvsidumd)ag
ANUVUIAVBIT Y YA

VAM = [Vep + Vmp sin @mt ] sin (\Det (2.3)

MswangEnday (Ahgular Modulation) Eas3 Al 2 §ililuvde
a4 ' 3P & 4
2.4.1 ASNOAAANNNANNY (Frequency Modulation: FM) ANUDVBINAUNIN L

wWaswlasa e dyaan

VIEM= Vep sin [ {Dct + Kf Vmp /Dmt sin (et | (2.4)
Kf A9 AIAINUDINISNOAGIaN
2.4.2 MINOAYPANMUNE (Phase Modulation: PM) Maupsnaunmiszn/aounu

VUIAYDIT Y104

VPM = Vep [ sin et + Kf Vmp sin Omt ] (2.5)

Kp fis mashiveanisuoagan

a A 2 & g 9/ LY =)
ﬂﬁﬂil’f]ﬁﬂ&ﬁ‘lm’iﬁ@ﬂ’l5@&‘1/]ﬂmﬂi!ﬁﬂuﬂm’JUﬂ’IiﬂﬂuﬂﬂﬂﬂJﬂQﬂWSN’e]ﬂﬂLﬁﬂ ADNTIILUYN



o 4 ¢ & Y a { ‘Y Y
wanmesnvnadund selulnssnuiidenldmsueagenFnnud msz ludesmsls

o/

P ) =t = & o ~ '1 Ty
ﬁ’iyiy’]ﬂmﬂﬂueﬂ@lmﬂumil‘ﬂaEJuL!,ﬂa\‘m’lﬂ‘*Uu1u %Qﬁ]%gﬂiﬂﬂ’mmﬂﬁiyiymmlﬁ HADINTT

a

(Noise) Taelumsdsdaanaruaslvthu (AC Line)

MINOAAANFIANND

1 ¥
=S o

= o Y o q ¥ A A ¢ A
msu@ﬂgxammmmﬂuu ﬂluiy"lmell’f]uuﬁ ﬁ]8‘V]ﬂ‘ﬂﬂ’J"IﬂJﬂﬂﬁHW'mLﬂafJuuﬂﬁinﬂGlu

y
= or ar a

vagueunaadnudy  Munsesivazdamsnfdsunasveweuwigasen lneunazii
9! ' 2 o o I i o = a Qs
dldgmsvesguan  Fehlddygnassmuseyninai ldueuwigan/deunlasgnda
von ldsdnyazuesdyapeitengonanuiuansdagl audRduiuisaidyai

= 1

3 4 v
VBYAUMIGIYA AD = 07

”iyﬁym%ga Va = A‘cos (Dat ; De=27Tfa (2.6)
Aaanuaaunil Ve=Bdos @t | 5 0 =27Tf Q7
4 o & o g E o o
Aanudvesdanundunvazilasuulasidsonga it e fen
M = W+ A@ cos Mat (2.8)

Tas Aw fonmudildeuiilasnnhaa gnissnautidigutiu (Frequency deviation)

fit. . A

b 4

.

{ o 4 4 o
gﬂﬁ 2.3 ud99 (n) ﬂumpmﬂ’fay,a () AAUWIN  (A) g FM

Taanaifannnisyeaganudl Inethanns 2.3 unuasluaums 2.2

Vfim =B cos [Dc +A® cos Wat]t (2.9)



Vfm =B cos [(Dc + A® cos Mat]t (2.10)
0 ) =[Mc + A® cos Mat]t
nnaums 25 wld
Vim = B cos [(Dct + mf sin MDat] .11
Tay m Aemdasdausening Ae/ma Senh fsiimsveagion (Modulation Index) 361 m

9
Hianuddglumsimuauuuian

2.5 M IneagEan
- Al L&) & 73 o 4 wy
Tuszuy AMAUSINaIns Toagranis sl i milesidudanmsvedgan g ldvin
4 a 4 s s ;
maulasunlnsuawdunaganionseuaar AM NeuRIgaliaz gIga ta lussuy FM 51
(Y] a o o 8} - é = = & 1 or et
Taulosiruanistioaganiaggiinmsiaiiilasnnid FusiouGended dstinisuen
Ed
Quan aesNNFanNuM VB TLnTalRaganae 11T
ni~=<4d [ fm
A A a A
Tunti g Ao sasnniumiisaniv
fin -A® ARUDVEIHyanM T INEAgIY
1o =) A 1 A g & A
MANAVUDIAYHMINDAQIa N ZiaIgs (iann1anni] o5 cuAn1sIeAqIa T Bilile
a oo o 1 ! ' 1 ar 1 L] 7~
Aadludagnaatiaes 1Retsy v 08 D @vetasy TuTLANYNs 3010 d08FM
o £y A A dv AN wla
st mualdauadisusudnd mayimsussaanziiu
m = 75KHz [1KHz=75
ar 1 1oy =2 3 by :: = :ﬂ'. !
dunanmdriMIseagianluseull, BM asggnvainvesdaaauduaiidinuen
o as = @ ar T = a2 a8 do d '
ganlumel§oasfiendadhidasidumsiioann (Deviation, wtio)dlions1dIUTZHA
i i 1 i o csr 3)
WaMuDsuu@eTUMige  fdo (@), Feariagigaselddanandwenguantd
(max) Tuszuunszarudos FM soasmsilosiis (A) agwiing
A = fd (max) / fd (max) =75 KHz / 15 KHz = 5
4 A = o 4 g A q g s d o
STV AM iamineunagauesdyaandinoagunive ldnlesiudamsueonagian
& 4 a & £ ' A 2 a
geu nsldeuutlaseundgavesniveazlfsunauniy ualu FM iisiiiueunage
o d g & 4 = y &
vosdyanaidwengangsdiu - madissuuanudveswmeazdoaunldnatuluszuy
a d ° A A 3 Ta a ad 1
gnsznedoss FMAmualdenuddissuuvesszuudui lidu 75 Aladse uaasiug

g A sd o o g Yo &
weaguEMANH 100 wosidud Fusudewiluauns ldaail

Lﬂaicﬁuﬁmimﬂ@,mw =1d .100 / fd (max)



= ] a A & o =S g
fd A PRAVIUUUVSUVULUEINN T YY1 UNVININDAALAN

a

fd (max) fe ANUADsAUUYIYR

Jd J
2.6 '16ALuUA (Sidebands)
o @ s = @ g A Vo A
dmsvesszneuntanuduesdyaia FM Wi Ansanaumissiinisueagand
1 o el d‘f a o 4 =) ar
1VRIATHIMSUBARIEaNTIDEY (m < 0.25) ¥91Ned1T 1S MUAT m < 1 udezBendayanal
U
o =4
FM 171 “olBuuuuainy’ (narrowband FM=NBEMIAELNT 2.6 1518101300 520184280
P i
uﬂﬁumamaf (Teyler’s series)” 1a@41!
Vfm = B cos Dct= Bmf sin Mat sin- WMet - m_[ sin” @at-cos” et +%,. (2.12)
o as =1 o
unuilean o’ Inaia Inesns-2.12 1214
Vim = B cos WDect=-Bmf sin Wat sin Mct @.13)
P = L @ [ o 1 g/ [ - &4 4
Feagiin IdedndaminmdsindnimsyosqanudassanDdesndumd,  Mc
HasILagHaA I NABToImaNI AL alaNalleya Ao e+ Matiag Wa- e; ATUKIAY
£ ' = @ =1 ¥ ) 1Y et
FINNIEA N NUUUAIMNVBIF YR OWBULAIIZI AN 2 Oc, MInAIRFiimINen
1 ] - o 4 1 : 7] & o 3 a 4
graniia el - lvanhsanfanatniar m fondnegageenla. desgiliialed
a = " - gl y ] o a1 3 et
HUUALINMAY SN eWRNLILIINI1 (Widéband: EM)! Tnsa 1o Tasduundens o 1in 145
& = & - .
msagidunsluasaiin Hvinfleidunmiatraianis. | (Bessel furctionvof tie-first kind)

a ::i '3 1
Aaltana lumsans 2.2 119414

.0

“089 S

+0.8 %

+0.7

\‘,U' ':); f E
0 Sy r,

4
@
n

o
9

Sy im) g lm)

i
o
(R}

Value of J {m:
4 '.

.
T

+
=4
-

Q

&

R
\ ““'--..,\N-‘

™~

~ 0.1

] \
- S
- 0. <

%A et

Y 1 2 3 4

o
~
[+
e
—

<
-
-
-a
M

[
Modcuiation index {rm}



10

VDY Jrr(mf) i Modulation Index #1499

Besse] Funceions of he Fiost Kind J (23
My k ] h I3 Jo X I ook ok ke M Ju e Ju

800 L - ——- - — — - - — — — — — - —
O B8 O~ e e e e e e e e
03 8% oM 0n - - - - . e e T e
[X B %7 S Y- S ST 1 - - e e e e e -
58Sl 8% OB 0% W~ 0 - - = = = o~ = -

e+ N /S . SR ' FN Y TN ;SO e
X 0 08 BH M6 6R - - = = e e
25 0 09 06 0T U 00 bl . -

300 026 04 08 031t Ol T~ - -
40 040 -007 0% BN e TE 03 905 00—~ e e -~
30 -018 -6 00 T30 s 026 413 | 005, DOz — - .- - - -
60 045 -0 _<0M o . 036 036 BB 0B 0060 - - & e

0 03040 00 -0 -0 Ol 03B oM 0300 TamT ol — N N —
80 G 01 -39 ~000T B10NaM 00 0 00 —~ — 0 =
90 000 025nlld) m0dS S620  0B6 0203033 O3 021 00006/ 003 001 =
080 625 005 03] 006 —0: 7 =GR, <001 |02 0N §NY 02 042 ) 006 003 001

! o = 2
MIi 22 uaasgiiladsuyed i dalian 113 (nf)
da | ¢
2.7 1UUAIANYBN EM
o o o a < Fav 4 ta |1 o A

Tusgu FM S sl waunzdonnagauod Inauuua Gusgiusazinisien

& 1 o dA N, o S0l oo J - o g ¥ = '8
ganlavadpves Tsmmudalindiiuisu andssdyg andhueagmnndrfe lod

1= e o @ it = A=W ke da o

wuuAguIU AR TUEH fc laiiuagiaestin i uiming F+2fm. asiiuuuaianive

& ¥ o J o ar o Car A o= 0'3 1o lar oA
Aoy F M @]ﬂﬂﬂ?ﬂﬂﬂf‘!ﬂj%7“?u1°ﬂﬁ££ﬂﬂﬂﬂﬁ’]ﬂﬂlnﬂﬂ'Juuﬂ@uﬂuﬂ'}ﬂ‘ﬂ%uﬂUﬂUﬂ‘EuﬂTﬁJ@@

LT
£

gumnLmzmmﬁmmﬁ’tgtgm%’hmuaﬂﬁmﬂ AdsiyeagionIMAl fdfc AsludNsmMI UM
avafidoaningaiwavbedyaaleanavis R s ad AR uuE I 14
e REANT T ﬂaméﬂmﬁ'tgfgnmg%ﬂaﬁﬁmmaﬂammﬁﬁu 3nTadsph oy
Wiy 18 Aladsa Lsm‘tmmﬁmmﬁwﬁ'mﬁmsmﬂgmm"lsgé'aﬁy
m =fd./fm
= 18 KHz/ 3KHz
=6

d o a

o 1 J Y 9 a o Y1 A o A
i m =6 lmlesduuuadrgninsanldnnmsed 2.1 wmu'ldn diodwil

o a

4
Y o o [ ] o L= 9 o
MINDAAANININDU 6 ﬁ]Tu’Ju]‘l“ﬂﬂLLUuﬂfﬂgﬂJ@g 9 fl Liﬁﬁmuammtmuﬂaﬂw ﬂﬂﬂﬁ

2.8 1930909 FM

as a T

NAUNUAIYDUATRIAY FM gl 24 dygnasunniiunsvenesudidouguen

a8 q

T

4 e ° = = o 4 a1 A A
Alames 'N"l]ﬁM@ﬂﬂlﬁmf‘]ﬁu%31/]'lﬂ']iLﬂﬁElUﬂ’J'lllﬂ'f]'f]fT“lflﬁmﬂi Iﬂ‘(’JﬁJ‘H’Nﬂ'J']lJﬂL‘]JfNLUu



11

4 H
</ o = =

' a { 9
ﬁu@g ULLT’JN‘W?Igﬂllagﬂ'ﬂuaﬂ]@ﬁﬁﬂ]ﬂﬂm@uW‘W WIS FM NQNUDAgLanian Tl&’gﬂ"llﬂ’]ﬂiﬂf]

D)

mavmeidsganetioudormaiodiooneiniaae 11

2 4
TIRTRUIN l?ﬂ'ﬂ’.ﬁf_ﬁ?}ﬁ ik ] LoRBEey

Sy FM poadFmame] FM

Ei ar d’ T T I
JUN 2.4 neaduHHANAT 0909 FM 081941y

A v ¥ q) 3l =y S 9 1 — = L]
0NN TNV IANeTIRA T eI 1A 9N T AIORNAINIANAINAGNY 19U
4 1 & s 1 = d o 4 { o 9/
(93 09eNT AT FM (TR0 13H0YTEN 1088 Ny 108 BIRLIE T W W Mg i 14
1 9 =y =4 dy - — g g 3/ =
onseninURITAINENT LenvnTiaTsasugunIsissunAND TN InAwITud

ar J o L ¥ o = = =]
Tgydenanauniam lanaedsuanaenuesn il Yomlssnisniisuessyuy . EM fife
ol ar oo - & o [
195U18MaY (Power Amplifier #30 PA). siisanis1nluaata o @eiilse@ninanginh

¥ a % o F' F =
neflmszuewagavesdymin M asihilinahlddaamaifiadon dagiaiioglugs

1 v 2
anulasnuasenutvasdyanm EM eI

2.9 1938950 FM
o ! g o o, A =
nanmsvoungessuuuuvalfesiaaniod Tsaud (Super heterodyhe) Aoaziinin
= o i = ¢ . o | Y & v o
unEyes " (Mixer) Uaz 1andagoaBMARS (Local Oscillator) Yssmudpgninonlfasoeiun
[~ 4 ol al = tel oy =t g 1 J
Wuuvvglulesisames Isaiod iesandessina liiiuusiasiiias® st uieiios
amsassuesmaden i) Tudnedlidmeeeesnsoennudua urL(Band Pass Filter)
l:i =4 é o ¥ L]

29IVIWANUANAN (IF Amplifier) Loz ALDAYPAINDT (Demodulator) Feuosndaog1a Tudan

YDINAINTRIANUALUAVAIUA I FTUN I INGUUY Tuned-RF fagilhi 2.5 ¥



12

e s L I

1040

‘Qj 3 4‘ 2 9 o k%4 ‘ﬂl =2 1 gj 1 ¥ o k% L E 4
wnansiluenansianulidmiumsldnuionisinwivintu euaelvilldusslavdaunisen

ldnsdllag Msdu dnveiudlvdaudanioniasiesddfiuivetenarsynasaninislly



13

UNN 3
=

X P
ngunuguveuadengil

@

2 = = o o =
wadenguiilugiasaivisrsesilFlumssnmsannmanfsuulaaavesdyga

o 9

T

senhuavesdyananemiyadudyanadunnlfiawhiuTasszdnam Iftianw Bty
dv vnquaniadindn Suhwladengyl)idnuesanhang wu lumsaveadyaiu
wazl¥lumsafemsetuiiannud Tﬂﬂmﬁﬂigﬂﬂuﬁugmmauﬂﬁ%‘aﬂgﬂﬁmj 3 daufe Aa
dnfumle  2seoadip@psiiuuaiuguanyddasus i AT ez dauvesnsnie
amuddr  deesfilineuvewdnsaniiimaioiuEme Salndeesdszney
dnanunlsznetiuiluaiongl fazldnadongluardgtum-usazuuiquauia
msihafughdsdr A dnunieniith lsuiusessiduiagi Wamnsaiaandune

senuuy Idminzasumstszgnaldom

31nannmsmeimvugneeurladeng
o a8 < & al & 4 = 4
mivhauvesvaasagiiuamazaon e N1y NATINAUMYNIINNITOTATINMOS
= v ar = 1 e Ay o= A e o
suuAILRANERA oA WL | Sauninunanee 0awmsoouin ¢ uagdaiins
a =3 o =4 (3 =R v e = =2 3 A
wasuuilagvedinadurmuazoninnmauiunaneinmwhn L inseaamsEnganig
] = = = - 1 s o =
aon NIIBNFUNAIL(N) uaeemsnls enifou d3evNLi0MUN IRV Co Muaypgounm
Y = A g = v o & - | = = A a a
$1eBenTenen, LNV UNIANYOY, Vvco, auiaiidRaniainuiluna) « digifeudy
3
vek wazisdeameianuiAanatatisanilfmiuati voont 5aiudnimded vco lae
4 g : L = g = ! = a a
i Veont geiu AWl MIRR R gaiuRTaNglR 3.19(v) Adwassiwhues VCo 5u

4 4 A ' = a
qaUung t = t1 Wezilmiuyediaesies mISaauRIan t=R aluAananuouaes

o

7 o ! o @ = =
Seufluguiuas Veont ndudhdanTizusaladildiouswvm VCO Aumauesduyndieds
M o = ar
viieaenduany
L
@ o 3 =] ' &Y

nananmsdsduinlfisaansansulan wWesladengluuuaeiy
Usgneudsdadngla (PD) uazarnasesadiamesuuunuguaNuddloussiu Wi (veo)
1w v v o [~ s =t = ' @
sefiuludnsasdoundudegilf 32 (M) oo PD azdludulSeudenmaszvane Vout fu

. 1 o = o [ ] <3
vin lagaz Idawssumaiianarasen 11$n veo suslaiimsilSunazishganiizaen



14

AR

Ummzvedeau

Qs

Pl ﬂ@CO
U

W 11/deiionsins

Ve 0—

FENIINDT

PO ypyg Ner SQ_ a
Nk

4

® )

517 3.2 uansesfilsenevvealadengll
(n) PD A1 VCO

(v) PD, VCO uag LPF

‘Qj 3 4‘ 2 9 o k%4 ‘ﬂl =2 1 gj 1 ¥ o k% L E 4
wnansiluenansianulidmiumsldnuionisinwivintu euaslvilldusslavdaunisen

ldnsdllag Msdu dnveiudlvdaudanioniasiesddfiuivetenarsynasaninislly



15

) i Y < . 9 ' {
Fosangiit 3.2 (n) Jeulvimeldannsionts Dout - Din svdesiinah

a = ¢ A o ' 4 2 '
wazlvnadnuazazdes linlfeuntasiunm Taoagilezlai Womlatengilegluaniog
3 4 A A v a Y A a 9 ' a3 v
denlaveusMunn veo Weamsunudunnszdesdimranmamlailsoisnnudniaes

zdouminu

3.2 anvazduanmvesadengluanizden
. =] T o " 2 o =
diorasadongilegluaniasdonsidgginludazyariuuansdsgii 3.3 ()

o =t ) - i ) [~
Tag Vout 71 Vin sziianuedianavsemlaianaaiiosnin uamnddesgmiiiy lag PD iy

LY 9 T

Maiiadnifinnnama NAenaInveIB UNNALIBIINT HAY LPF 120500 unmzisny

niuddae vep et ldiu veo Tatiasuinadnta VPR Gundisuida (Ripple) Wo1san

)

i = ot 1 I o s L
317 3.3 (M) WlimesnliinguaiAe O uazsTAUSIAUATYEL Veont a1hsanA1ld
namsinsen lnglsmsvudasruaniaves PD 1az VEo dudaslnsiin.g3 @) lasd

=t ' & 3 = a 7 Pyl BAMEN By, ° 3t 1
waaengued lugnzzdenias nrdse@LuynlazigMNNIZIAIRING Jastamualyiam

- iy 01 woiia s 9N 2935 VCO Apdnisae viaalugiln 33 (n)

v

eiar

v NN P

,
AN . W e

- oy

(m « ()

T
=) o

= < =
119 3.3 uerasndudyanaveunadengl luaaizion

e

=

M sadudyanaluidazya

() P Miaauaniaues VCO wag PD



16

QU L é = ' =)
Taguuiauseau Vi "l@fmﬂmumaa PD FufanmnmanuRanaiama 0 91005

auautifues VCOo uag PD 1218 Wout = Co + KveoVeont tiag Vep=KepA @ 114

V1=001-0o/Kveco (3.1)
®o=V1/Kpp
= Q1= o /KepKyco (3.2)

nnaums 32 Idnsuguanidnddgaosgns- Aedionamdauyninams

' ! 9 .
Wasuwlas ilddannudsanseaudanaiamledy uasairawarnvegidoziiaid
iiosn KPDKVCO deefifigelagKPD Afoa10as imsioidussasysanioma v39\PD uag

o = o = a
KVCO f98@51n1598104041995 0 0aBiammds Lun guanmdA oz sa s trila

3.3 mannsanaanzvasvsuladonglyamazden
! =] i =) d i
WensesanbaguedlnaniZdenudufennlfouulaudanieantuondunn
Wmsisanawanisae uanewedWatengy dutluetigls” laviesonidlonanis

= = U A - o ar 3
wasuulagveuadtimaon ladauyd iz voysummiaz Ryl

V. @Y=V, COSat (3.3)
V., @) =V,CO8(of +D) /) (3.4)

T t:;l 1 a dl o" - ci = 1 =y -:{ -
aeh liRsanaIRgslutangas 'd o ferauiawiamlansi Hosangy

P =1 1 = H J ar 3 =) 3 :
#1 3.4 szmuInaduyniimsufouiasvuluanssedliifiuio © 1 uazfavuine =t

1w

[ £y
g ldilangunniidwity @in= Wit + ®1U (t+ t1) s nmiileniynues LPF &
Il v A 4 o A o =~ = A a A
duAnesesiudiiule uaz veo fwmveadanfinnudifiuiie (1
o 3 1 1 a ) 4 1 a d? ° Y o o"dgl o «
naanniusnnumadavesduyniueinndosqiiviy  hildiadvuieivm
1 9 a L 2 @ JM o g 9 = 4 2 A
104 PD uazdawalfifia VLPF tindu nadwineildnnudves veo tiui iewsewan
1A = o & 1 a g £ A -1 a
manaaveulaianiy gl w liifanmsdentuiiosninmnuranaiamla

o Y S A 4y 2 v
Wasuwlasnuna mendanniinnudves veo sulasuudl adengiezidngeaniie



17

dulnomyanan nszeomndmanizsiiy

muday 1y Wout wnAUN WAL M1 Tufe Vier ez @ out - @ in wNAUGAUTUAY

= 2 1 a v oo
ey Tasdeglegluanizasy wimiyneziidwiniy

Vout (9= VB cos [Mit + ®O + @ U (to—t1)] (3.5)

8 i Veo Veont

W
o 9 ¥ q\)
dandnauilegind “?E!%éi]’ DBhAex sndudhgangiSudy
¥ "
Nua A9 Gout - Oin , Ve HAZAA smtuanzsudy de'ldidums

fnsenwansaevaussveunadengiliionnudsuynavuuasivas TaeBunn

L SO A . o
Wntunaunay A fna t =t dwaaslugli 3.5

2 1 LS o
onansiduenasianulidmiuh SR dBehsinmuindy Lloygalmnhlulgusglovinunisd

ldnsdllag Msdu dnveiudlvdaudanioniasiesddfiuivetenarsynasaninislly



18

;s @, = +Aw

Voo | | L f.n_rn._#2._.#& & §
174 B /——’/\
[ /X\N__‘

2 i > ¢

= -4 4 o i A
317 3.5 yapwamanadesvsadenglilolinsilasuiniasvasanuanounm

o a g 4 {e 4 = ar o

TasAuDIENALT-VCO fla: @ 1uilolinnudp wiiildew PD szifanag ladn 1w
) ' A 3 LAY oW 3 < :
NIABEPUNUNMIYLUAS Vier IZLANNUAN Y Wout 191104 COT + AG ' nIvhAe pnud
= g = g @ cte et v
gun lagi1ismaan- PD_Lagdisnaad/ sglagaieaiy JeAUAGAI99N0IRNTNM

T e =1 i i { e
iy (D1 +AG =0 [ Kveoy i lan maslaeilasvoatamson i ibuwn

a é | ar g i 4 1 =
LINAITSAVUS 19U A UAITNE VCO (oann IWaRawa 1999

3.4 g smwasgiadengiiuuiiugi
- & = = £ L1
mInnsa D IEdesMwvedaoangl - szReanswilindunwlenvessruy
a ¥
iy dosninrsan T Dout (S« in(S) isgnitlatiazilagl
¥ [
#9150 D out (S) 1Din(S) Wudriiapnlyng iuates lssitd s vuifouduilandu
810 ToUUDII9TNTBINNN DO UAUNTIIDENITAT Vout (S)4Vin(S)= 1 / (1+5/Go) MnilafFu
' IR : = 1 o v = a 1 o
delousziui Vin whswilasednsas vout liansafisemudunnldanoadld
T = - o @ =1 Y ) 1
aapat uNasuuilas Tusihwe Rt @ out (S) / @ in(S) szuaadlmmuanuduius Iua
4 & [ a T 4 a { (A <
v myn ImsndeuulaslfumaveBuyediels disliduwnin/fenulasiniesy
A o o { 4 3 =
m3ilasuulasvesrlanuiar waasdsgln 3.6 Tasgn 3.6 (M) Wumsidleuuias

1 1 H v <
Younae1ed uazgilh 3.6 () lalimsuldouualasediesiasy



19

UL UL

(W

jUA3.entasnsaouulasveuantmal
(M Wumsifsiasvsanaetiedg

H 1 C,'
@) aiimsalasuulaseiidsiag,

= a =Y =] @
W9 Oout(s)/ @ in(s) lesiinisadnegluuuidauduveun dgengy Awaasly

31 3.7
Q i fr}
Reference Frequéncy o2 v [ow<Pass Ve A S
ase Defector '
—tH=21¢) L= SRR N L >
QREE;{E.\' I Q}P\EF"’:} " qj ["i“,} v
06,98 \
& N requengy
Divider |
1N

! = =) i A
117 3.7 udagsluutiuduyeamadongilyiiafivile (Typed PLL)
o & a & &
LS‘Tﬁm1iﬂﬂlﬂﬁﬂﬂﬂﬁuﬂ\‘umn‘uuﬂuhlﬂ(Stcp Response) YB3 2VUFUANYI UL (Type 1)
I8 TasmsiinsanalSeufisufunguivesssiiliaaun  (Control System) 9nULBVBA

TUMIOUAVFDIVBITLUVAIAUMIN 3.6
H(S) = 0% /s? + 20 ns + (7n (3.6)

' o o A ¥ o da 1 = T o
ﬂwmmﬂ“ﬂﬂuum%ﬂa WAANTUANUINUNUDUNDY C(Dn Iﬂﬂilﬂ']ﬁ/l']ﬂ‘l]
LCOn = Wrrr/2 3.7



20

v Iy ¥ 3 Y A ' Y 1 '
ﬁ]']ﬂwaﬁww%hlﬂ %3&‘”u';nFﬂgﬂﬂ\iﬂﬂ'ﬁlﬁﬂﬂﬁ31’7'J’Nﬂ'ﬂllﬁ’]ﬂJ’]iﬂﬁﬂqaﬂ’ngﬁQU@ﬂq\i

Y @ a | a {
asInuusausldane: luaauqu veo

A
W iaadls
..‘:HL.!?,..._,‘ l

WNIRGY Vout 139°Vd Hvua

- "
C_) .
A6 quw@ﬁ
)%

&

4
191N

17 .{4
"¢ -)H ' Phase

Detetr % T l)

¥

Ag

Ifz‘ (Z‘ } '

’ /

317 3.9 naaspuauiinvesdmniumlalumegauan

G

‘Qj 3 4‘ 2 9 o k%4 ‘ﬂl =2 1 gj 1 ¥ o k% L E 4
wnansiluenansianulidmiumsldnuionisinwivintu euaelvilldusslavdaunisen

ldhnsdllag Mgy dnvsiudlvdaudanionuasiesdidfiuivetenarsynasaninisinldly



21

Y @ o A A ar Y .
Tadudarugasuien A © = 0 uazdasinisueioves PD Aennuduyes

9y ] 3| v v W { a o an =]
@un 1w Ao Kep el Viad daaniumanioimiunldlunuaiaeamiatengil Ae uuuy

3 4 a !
wndgadwess uuy I-K Wavvasy vazuuuma-anud

3.6 dmdumlamwuidndgadviens

"1!'\

,,
)
L
e

i L
B O = i

= o ar er o ~ 4
519 3.10 Aansumanuuidndaatnoad

@ ol

@ g i 4 v o 0 q¥d o =
santuladiudndgadwoes Audsdatumlmimpdeigalasms dondgadn
o & A wa A 9 o o = ar o L4 rgh o o
gesinn Flguautanomdaanaibumnmisune muniztlusud it daghadunm
1 ar w v o =~ = - A A = ¥ @ 9 o v e o = ot
AU I myndyrHnsododuwnliansmdanues 1dio 1w auiusiuaunag
weradlugili 3.10
ar =3 S ar aa £ o q ¥
Tasdgyanaluiaimaorguuuuataeaziludyaniiation  dedmualiituy
E ' 1 ¥ v '
yauduynisaesie v uay v dudyaiaslafifivasufaunes 1ngli 3.11 ueag
AaNuuanavesmAanaIame WellmAanmamaiiugud dyane v uaz v agaume
o o & s 2 g o A A s g ' [
il 90 verh dai dyanaueviyn v d Fulludagudmasuezlinuiiu 2 vheosdyam
a ' o a7 0w 23 o A Y
BUNNUALA Duty Cycle vosdygnal V d azdlauiny 50 wlesitua 1agnninidigiens
d' = I 1 é U Qs d‘ U d'
ATIANUDIT RIS UNSIAIUDS V d FauaasTaaduilszaegl degii 3.11 (n) Aunde vd
a Y 1 Y a g =4 A 4 1 o @
flo Vv d  azRemundnvesdiszduaeiniaes  lasdudndnadwesignitetidclag
v ¢ oy ¢ & o S 2 o
unasell 5 Taad v d sxfiadszana 2.5 Toas demusedy o el azilugaasuvoudnd

= 4 o 9 A o J A " @ - Y a '
@Ja“ﬁwaai Llﬁgﬂ']ﬁu@‘lﬁ V=0V LﬁJf‘)ﬁﬂJﬂJu']ﬂllﬁnmw‘ﬂ V UMinnNn NI YUY IUD N0 A ﬂ']lWﬁ



22

= a0 =) zé o/ d’ U s \
HANDIA Oc i]Zilﬂ']ll‘ﬂclu‘Vlﬂ‘i/l']\iﬂ’]ﬂ"]f\‘ll&ﬁﬂﬁﬂﬂzﬂ‘ﬂ 3.11 (W) Iﬂﬂﬂ'] Duty Cycle 32UA1010AN

S 3 d 1 = A 4 I o
50 Lﬂﬂil“ﬁuﬁ AOIVd maﬂﬁ%umzﬂumﬂ Gﬁaxtﬁﬂagﬂuzﬁuﬂiziuﬁmmwm vd

A L LU
K, l"II_JJ‘“' 17_,=r}

P {1 1 [ 7] [lefmmep— -
‘_I_JLF}_IULU L_JHL_F

{1

SN
Ik, IRERE

) >0 >0
3 1

J- TIPSR a6 iy s

= & ar Sasr e [- - = o
U9 3 e ImuR i adn U AU RS SR s
o [ = 1o o
() Augas wlarRawaiamiugug

() Faanasilafianaiatinniiunon

U

i
3
M\\ N
AR i

P
]
focd

~ w1 Jd A s o a 4
117 3.12 wansnsmguauianeMyy vd mdsveudnggadness

< 4 d s ¥ w @ I~
TunsalvesganlSsuifieunuumndgadnossaunaaivesdrand e Kd aziilu
T i A4 o @ R {1 v & o o o
fnsflledmualius wuvewmastie lwhswldsudndgadwess v VDD uazgudlag

9
o Y o d v W tow
MUUATSAUNBIN ‘ﬁ'ﬂ VDD HasguY AvuY Kd ﬂzﬁﬂ'lﬂ\‘lﬁilﬂ'li 3.8



23

Kd=Vdd/Tt (3.8)
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¥ Ty
NNUHIAMANNINA U To Rx PLL MIXER

1SR U mV Frequency (MHz)

0 15.552 |
200 15.859
400 16.119
600 16.339
800 16517
1000 16.667
1200 16.779
1400 16912
1600 17.011
1800 17.104
2000 17.195 |
2200 17277 !
2400 17.353 !
2600 17.42 |
2300 17.484
3000 17541
3200 17:594
3400 | 17:645
3600 ! 17.696
3800 17.742
4000 17.783
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. : —— Frequency (MHz)
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o
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DO R
d)\ 5

)oK
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1 1
a)pl = =
t1+72 C(R +R)
1 1
a)z = —_—=
7, RC

1
0, =
7 (Rw,,)(C,)
T. 47T =~—-—K—23847mS
(@)W T

r, =22 ~015.78mS

w,

h

7, =22.69mS

, Rw, =Rl//R2

@onlda C

Rl rl_

7, =14.96mS§
donld op2 =1
Rawp2=R1//R2=
C2 =1/(wp2*R) = 0.24
wenld C2 = 0.22uF

1
C,Rap,

=1123Rad / Sec

wp, =

5.1.5 MIaanuiUINaT ISOLATOR
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Fmin =4.900[ 5.075 ] MHz
Fmax =5.600 [ 5.425 ] MHz
MOD Deviation = 4.0 KHz
VCO = 0.7V -4.4V
Cp;, max <82.73

VCO Varicap MV2111
C,in~45.51pF "?.I4.4V

C,,~84.8pF 910.7V
MOD Varicap MV21(

Ieq ~0.8mA
Ve ~0.66V
B ,~60 A/A
gm~=30.95mS

R, ~10Q
B o ~524A/A F,~613MHz

vVCO

C,. . ~67.31pF

Total “max”
C,=~200pF Cp~ 14.97pF
AC, ~22.46 pF
Cin %37.03DF,C e #59.53pF
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MOD
Cyo) ~2.765pF

Cys=5PF, AC,,~0.195pF
CB

Cotorar =C5+Ce
Cotora = 06.52pF
C, =100pF

CA
CALu=C,*+C
CA,,.. = 121.4pF
C,=150pF

‘Qj 3 4‘ 2 9 o k%4 ‘ﬂl =2 1 gj 1 ¥ o k% L E 4
wnansiluenansianulidmiumsldnuionisinwivintu euaelvilldusslavdaunisen

ldhnsdllag Msdu nvsiudlvdaudanioniasiesdidfiuivetenarsynasaninisinldly



44
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LA N Y A a 1 v A Y = H
yaflou vintenageudnees landannudeglugmisidosnsnse la

Vin (V) fout (MHz)
0.0 49142
0.2 4.9732
0.4 5.0304
0.6 5.0720
08 5.1204
1.0 51755
2 52192
1.4 52515
1% 5.2855
18 5.3092
2.0 5.3339
2.2 5.3548
2.4 58716
74 5.3929
2.8 5,4092
310 54013
3.2 5.4365
3.4 5.4514
o 504656
{ 3.8 5.4793
40 54902
42 5,5009
4.4 55142
4% 5.5248
48 55318
5:0 5,5399
52 575535
5.4 5.5609
56 55667
58 5.5803
6.0 5.5858
6.2 5,5930
6.4 55975
6.6 5.6067

P Py a0 v a
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f Audutiusssuinousediinpuiiu aanud output
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5.8000

5.6000
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5.4000

5.2000
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5.2.2 MID0UUUVUALNADDIINDT Drive & Power Amp

2= 1446/ + j7980 Q

Z’, =330.5// +j786.9Q
Z_=CONj{z’},Z  =CONj{Z’}
AV =~ 6261/ -6.187 +j0.9572 V/V
P, ~ 174 W/W ,22.41dB

Y Parameters

Y, ,~ 16.69 +j9.441mS
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Y, .~ 274.1 —j29.98mS
Y, =-502.7-j116.12uS
Y,,. 1064 +j1095uS

Maximum Gain
Stern Stability Factor : K =~ 182.9
75% Class B Po_, =~ 24.43dB

2’ =20.73// + j45.25 Q
7’ =325//+j508.3Q

] ¥ s “__ _:-
- by .'.'
; > @:

‘;4"

P L il

710 5.1830AANR 218917 R- Load = 500
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d 2 d (Y] d ]
5.2.3 mIvenuuueaslatmaiunesautueMyanmadengl

From MC145 162 PIN2 o . TOVCO
R Gy

dmivae,, 2 o,

F(s) =022
@, (S+o,
1 1
wpl = =
tl+72 C(R +R)
L1
1, RG
@, S S , Rw, =Rl/R2
(Rw,,)(C,)
T, +7, =—€<——=0.181S
(@,)"(Ny)
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r, =29 _0.0328
w

n

7, =0.149S

Bwonlda1 C1 =33 uF
wonl¥niR1 = 45K Q

Bonl¥mR2=1K Q
1

@, = =5.509Rad /
pl CI(R,+ R, + /
1
. = = 2 7z
*RG Z Seg“'—\\
100z < @2 <
@onld wp2
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MC145162/D

60 MHz and 85 MHz Universal
Programmable Dual PLL

Frequency Synthesizers
CMOS S

The MC145162 is a dual phase—jocked loop (PLL) frequency synthesizer
especially designed for CT~1 cordless phone applications worldwide. This
frequency synthesizer is also for any product with a frequency operation at
80 MHz or below.

The MC145162-1 is a high frequency derivative. of the'MC145162, for
products with operating frequencies of 85 MHz or below:

The device features fully programmable recelve, transmit, reference, and
auxiliary reference counters accessed through an MCU serial interface. This
feature allows this device to operatein any CT-1 cordless phone application.
The. device consists of two independent phase detectors for transmit apd
receive loops. A common reference-oscillator, driving two independent
reference frequency counters, provides independent reference frequencies for
transmit and receive loops. The auxiliary reference counter allows the user o
select an additional reference frequency for receive and transmit. loops if
required.

Operating Voltage Range: 2510 5.5V
Operating Temperature Range: —40 to + 75°C
Operating Power Consumption: 3.0 mA @ 2.5V
Maximum Operating Frequency:

MC145162 — 60 MHz @ 200 mV p—p, VDD =25V

MC145162=1 — .85 MHz @ 250 mV p=p, QD= 2.5 V
Three or Four Pins Used for Serial MCU Interface
Built-In MCU Clock Output with Frequency of Reference Oscillator +-3/+-4
Power Saving Mode Controlled by MCU
Lock Detect Signat
On-Chip Reference Oscillator Supports Extemal Crystals to 16.0 MHz
Reference Freguency Counter Division Range: 16 to 4095
Auxiliary Reference Frequency Counter Division Range: 16 to 16,383
Transmit Counter Division Range: 16 to 65,535
Receive Counter Division Range: 16 to 65,535

e @ & & & 0 o » @

REV 3.1
2/98

MC145162
MC145162-1

P SUFFIX
PLASTIC DIP
CASE 648

D SUFFIX
S0G PACKAGE
CASE 7518

ORDERING INFORMATION

MC145162P.  Plastic DIP
MC145162D . SOG Package
MC145162P1, Plastic DIP
MC145162D1 SOG Package
PIN ASSIGNMENT
CLK{] 1o 161D
ADin, [}.2 15 {1 TaPDoyt
Bin [} 3 14 [T
ENB ] 4 13 [} TXPSry
MCUCLK [ 5 12 i Vpp
Vas [l 6 11 {] RePSIFRy
05Ciy [1 7 10 [ RxPDgy
OSCout [} 8., L 9UflfirR

© Motorola, Inc. 1998

@ MOTOROLA
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BLOCK DIAGRAM

7 < 12-BIT PROGRAMMABLE
0SCip —> 'L‘Dc REFERENCE COUNTER
| FramirproGRaMMABLE
0SCout * AUXILIARY REFERENCE
COUNTER
) -
5 ! l TRANSMIT
MCUCLK 4—04—- 34 | 12-BITSHIFT| | 14-BIT SHIFT SELECT Tx 15
REGISTER REGISTER 10 _ PHASE | TxPDgyt
i [ “~o={ DETECTOR |
0
AD'TI —2-———’.
CLK 1 | MCU INTERFACE PROGRAMMING
= » MODE CONTROL .
Dy ~———— 5 p
i CONTROL REGISTER
ENB ey
13 :
TRPS /7y 4——-I
"
RxPSiiRy < 16-BIT SHIFT REGISTER
P M T6-BIT Tx PROGRAVVABLE S Sk R\
in~ COUNTER PHASE | =% RxPDgy
' —Kﬁ_ DETEGTOR o
| BRI Y
»f 16-BITSHIFT REGISTER
16-BIT Rx PROGRAMMABLE v
N LA TSR N LRl o) e pp=P s
COUNTER Vgs=PING
MC1451626MC145162-1 MOTOROLA
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MAXIMUM RATINGS* (Voltages Referenced to Vgg)

This device contains protection circuitry to
u

Symbol Rating Value nit guard against damage due to high static volt-
VDb DC Supply Voltage -05t0+6.0 \ ages or electric fields. However, precautions
- — must be taken {o avoid application of any voitage
Vin _ | Input Voltage, All inputs 0StoVpp+0S | V highier than maximum fated voltages 16 this
lin: lout | DC Current Drain Per Pin 10 mA high—impedance circuit. For proper operation,
" " i Vin and Voyt should be constrained to the range

ipp. Igs | DC Current Drain Vpp or Vgg Pins 30 mA Vss < (Vin or Vout) <VDD- .
Tstg | Storage Temperature Range ~B5t0+150 | °C Unused pins must always be tied to an

appropriate logic voltage level {e.g., either Vgg

* Maximum Ratings are those values beyond which damage to the device may occur. or Vpp). Unused outputs must be left open.

Functiona! operation should be restricted to the limits in the Electrical Characteristics
tables or Pin Descriptions section.

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg, Ta = 25°C)

Guaranteed Limit
Symbiol : Characteristic ] VDb T MR | Max | Unit
Vop Power Supply Voltage Range e 25 55 Vv
VoL Output Voltage 0 Level 25 - 0.1 v
(lout = 0) 5.5 — 0.1
VoH (Vin =Vpp or 0) 1 Level 25 245 —_
55 545 —
ViL Input Voltage Olevel 25 e 0.75 v
(Vout=05Vorvpp-05V) 55 - 1.65
ViH 1 Level 2.5 1.75 —
5.5 3.85 —
loH Output Current. (Vgut = 22V) Source 2.5 —-0.18 — mA
(Vout =5.0V) 55 —0.55 —
oL (Vout =0:3V) Sink 25 0.18 -
(Vout=0.5V) 55 =2 0.3% —
hL Input Current OSCin, finT, fin-R 25 — ~ 30 pA
(Vin=0) 5.5 - - 66
ADjn, GLK; Dy, ENB 25 — -10
' 5.5 — =10
H Vin =VDD ~0.5) OSCip. firT.ficR |/ 25 - 30
5.5 — 66
ADjn, GLK, Djn, ENB 25 - 50
55 e 5.0
loz Threa-State Leakage Cument (Vot = 0 Vor5.5V) 55 e +100 nA
Cin Input Capagitance e — 8.0 pF
Cout Qutput Capacitance - — 8.0 pF
IDD(stdby) | Standby Current < ae e A 25 NP — 0.3 . mA
(All Counters are in Power-Down Mode with Oscillator On) 55 — 1.5
[3]») Operating Current mA
MC145162: 200 mV p~p input at fi—T and fi~R =60 MHz 25 — 3.0
MC145162-1: 250 mV p—pinputat fj,~T and fi;-R = 85 MHz &5 - 10
with OSC = 10.24 MHz
MOTOROLA MC145162eMC145162-1
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SWITCHING CHARACTERISTICS (Tp = 25°C, C_ =50 pF),

Figure Guaranteed Limit
Symbol Characteristic No. Vbp Min Max Unit
tTLH Qutput Rise Time 1 25 — 200 ns
55 — 100
THL Qutput Fall Time 1 25 — 200 ns
55 — 100
. tf input Rise and Fall Time OSCip 2 25 —_ 5.0 us
55 — 40
tw Input Pulse Width CLK and ENB 3 25 80 — ns
55 60 —
frmax Input Frequency 08Cin 25-55 — 16 MHz
Input = Sine Wave @ 2 200 mV p—p fir R, fin=T 25-55 o 60
for MC 145162 )
Input = Sing Wave @ 2 250 mV p—p fi=R, fin=T 25=55 e 85
for MC145162-1
tst Minimum Start-Up Time 10 ms
isy Setup Time DATA to CLK 5 25 100 - ns
ENBto.CLK 5.5 200 _
th Hold Time CiK to DATA 5 3.0 80 e ns
. ey | ZZ Q7] ¢~ i A Bl
"~ ee[Recoveryginll ST e T =80 = e
5.0 40 -
tau1 Setup Time ENBto CLK 4 25-55 80 — ns
th1 Hold Time CLK to ENB 4 25-55 600 — ns
f Phase Detector Frequency de 12.5 kHz
fmcucLk | Output Clock Frequency MCUCLK de 5.33 MHz
(OSCip, + 3)
MC1451620MC145162~1 MOTOROLA
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SWITCHING WAVEFORMS

triH PTHL
ANY 90%
OUTPUT 10% b

t i
CLK, OSCin, 0%
fireT. iR 10%

Figure 1. Figure 2.
ot t“ ;l
ENB, CLK ,l{ 0% ’ ;L
= Vpp
ADip, 50%
Oin ( — v
Figure 3. -
tsy t
—Vpp
CLK FIRST LAST
. CLK CLK Vs i
15U1 (4 thT . E‘NB 50%
r)) —Vpb Vss
ENB PREVIOUS
DATA
vss LATCHED
Figure 4. ENB High During Serial Transfer Figure 5. ENB Low During Serial Transfer
g
MOTOROLA MC145162eMC145162-1
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PIN DESCRIPTIONS
INPUT PINS
OSCm 10300ut

These pins form a reference oscillator when connected to
an exernal parallel-resonant crystal. Figure 6 shows the

relationship of different crystal frequencies and reference.

frequencies for cordless phone applications in various coun-
tries. OSCip, may also serve as input for an externally gen-
erated reference signal which is typically ac coupled.

MCUCLK
System Clock (Pin 5)

This output pin provides a signal of the crystal frequency
(OSCqyt) divided by 3 or 4 that is controlled by a bit in the
control register.

This signal can be a clock source for the MCU orother sys-
tem clocks.

ADjp, Djp, CLK, ENB

Auxiliary Data In, Data In, Clock, Enable (Pins 2, 3,1, 4)
These four pins provide an MCU serial interface for pro-

gramming the reference counter, the transmit=channet counts

er, and the receive—channel counter. They also provide

various controls of the PLL including the power saving mode

and the programming format.

TXPS/fry, RxXPSIfRyx
Transmit Power Save, Receive Power Save (Pins 13, 11)

For a normal application, these output pins provide the
status of the intermal power saving mode operation, If the
transmit—channels counter circuiiry is in power down mode,
TxPS/fTy outputs a high state. If the receive—channels
counter circuitry is in power down mode, RxPS/fRy is sethigh.
These outputs can be applied for controliing the external pow-
er switch for the transmitter and the receiver to save MCU
control pins.

In the Tx/Rx channel counter test mode, the TxPS/fTx and
RxPS/fryx pins outputthe divided value of the transmit
channel counter (fy) and the receive-channel counter (fry),
respectively. This test mode operation is controlled by the

control register. Details.of the counter test mode are in the T/
Rx Channel Counter Test section of this data sheet.

fin-THin-R
Transmit/Receive Counter inputs (Pins 14, 9)

finT and fip—R are inputs to the transmit and the receive
counters, respectively. These signals are typically driven from
the loop VCO and ac coupled. The minimum input signal level
is 200 mV.p—p @ 60.0 MHz.

OUTPUT PINS

BpoouthxPDout »
TransmitiReceive Phase Detector Outputs (Pms 15 10)

These are three—state outputs of the transmit and receive
phase detectors for use as loop error signals (see Figure 7 for
phase detector output waveforms). Phase detector gain is
VpD/4 = volts per radian.

Frequency fyz.> TR or fyy leading: output = negative pulse.

Frequency fy.< 1R or f\y lagging: output = positive pulse.

Frequency fyy = fR'and phase ceincidence: eutput = high—

impedance state. '

NOTE: 1R is the divided-down reference frequency at the

phase detector input and fy Is the divided—down VCO
frequency at the phase detector input.

LD
Lock Detect (Pin-16)

The Tock detect signal Is assoclated with the transmit loop.
The ouiput at a high levet indicates an.out—of-lock condition
(see Figure 7 for the LD output waveform).

POWER SUPPLY
Vpp
Positive Power Supply (Pin 12)
Vpp is the most positive power supply potential ranging
from 2.5 to 5.5 VV with respect to Vss.
Vss
Négative Power Supply (Pin 8)

Vag is the most negative supply potential and is usually
connected to ground.

A
©
f
. /.0—- R1
0SCin : +N (12BITS) 4 ANe—ab
C_
=25 | :
: A ~ s
0SCyut -+ M(1481Ts) 0
Crystal -+ N Value fR1-B fR2-C
11.150 MHz 446 6.25 kHz 1.0kHz
11.150 MHz 223 125 kHz
10.240 MHz 512 5.0 kHz
12.000 MHz 600 5.0 kHz N

Figure 6. Reference Frequencies for Cordless Phone Applications of Various Countries
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fR, REFERENCE
(OSCy, -~ REFERENCE COUNTER)

S

fy, FEEDBACK

{fir=T <= Tx COUNTER OR
firR -+ Rx COUNTER)

—

Vi

HIGH IMPEDANCE

VH = High voltage level.
Vi = Low voltage level.

*At this pOiﬂi when both fg and fyy are in phase, the outpu’t is forced to near mid supply.

NOTE: The TxPDgyt and RxPDgyt generate error puises during out-of-iock conditions. When locked in phase and fre—
quency, the output is high impedance and the voltage at that pin is determined by the low—pass filter capacitor.

Flgure 7. Phase Detector/Lack Detector Output Waveforms

MCU PROGRAMMING SCHEME

The MCU programming scheme is defined in two formats
controlled by the ENB input. If the enable signatis high during
the serial data transfer, control register/reference frequency
programming is selected. If the ENB is low, programming of
the transmit and receive counters is selected. During pro-
gramming of the transmit and receive counters, both ADjn
and Djp, pins can input the data to the transmit and receive
counters. Both counters' data is clocked info the PLL internal
shift register at the leading edge of the CLK signal. 1t is not
necessary to reprogram the reference frequency. counter/
contrel register when using the enable signal to program the
transmit/receive channels.

In programming the control registet/reference frequency
scheme, the mast significant bit (MSB) of the programming
word identifies whether the input data is the control word or
the reference frequency-data word:. If the MSBis 1, the input
data is the control word (Figure 8). Alsa see Figure 8 and
Table 1 for control register and bit function. Ifthe MSB is 0, the
input data is the reference fraquency (Figure 9).

"The reference frequency data word is-a 32-bit word con-
taining the 12-bit reference frequency data, the 14=bit auxil-
iary reference frequency counter information, the reference
frequency selection plus; the auxiliary reference frequency
counter enable bit (Figure 9).

If the AUX REF ENB bit is high, the 14-bit auxiliary refer-
ence frequency counter provides an additional phase refer-
ence frequency output for the loops. If AUX' REF ENB bit is
low, the auxiliary reference frequency counter is forced into

power-down mode for-current saving. (Other power down
modes are also provided through the control register per
Table 2 and Figure 8.) At the falling edge of the ENB signal,
the data is stored in the registers.

There are two interfacing schemes for the universal chan-
nel ' mode:the three—pin and the four-pin interfacing
schemes. The three-pin interfacing scheme is suited for use
with the MCU SPI (serial peripheral interface) (Figure 10),
while the four-pin interfacing scheme is commonly used for
general I/@ port connection (Figure 11).

For the three-pin interfacing scheme, the auxiliary data
select bit is set to 0. All 32 bits of data, which define both the
16-bit transmit counter and the 16-bit raceive counter, latch
inio the PLL internal register through the data in pins at the
leading edge of CLK. See Figures 12 and 13.

For the four—pin interfacing-scheme, the auxiliary data
select bit is set to 1. In this scheme, the 16--bit transmit count-
er's data.enters intothe ADj pin at the same time as the
16-bit receive counter’s data enters into the Djp, pin. This si-
multanecus entry of the transmit and receive counters
causes the programming period of the four—pin scheme to be
half that of the three—pin scheme (see Figures 14 and 15).

While programming Tx/Rx Channel Counter, the ENB pin
mustbe pulsed to provide fafling edge to latch the shifted data
afterthe rising edge of the last clock. Maximum data transfer
rate is 500 kbps.

NOTE
10 ms should be allowed for Initial start—up time
for the oscillator to allow all registers to clear and
enable programming of new register values.

MOTOROLA
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CONTROL REGISTER IDENTIFIER = 1 , ,
. ’ S CONTROL REGISTER DATA

\ -
Din ; ‘ st \[ AR\ RV nen Voreo V rereo
B A AR A LG ]\ ENaBLE | EnLE f\ EnaBLE
) 18
CLK l l

ENB

NOTE: ENB must be high during the serial transfer.

Figure 8. Programming Format of the Control Register

Tabie 1. Control Register Function Bits Description

Test Bit Set to 1 for Tx/Rx channel counter test mode
Set to ( for normal application

Aux Data Select | Set to 1 for both ADip and.Din pins inputting the transmit 16-bits data and receive 16-bits data
respeciively,

Set to 0 for normal application interfacing with MCU serial peripheral interface. Does not use ADjy, pin;
tie ADi to Vas:

REFqut - 3/+4 | If set ta 1, REEqyt output frequency is equal to OSCqyyt 3.
If setfo 0, REFguf outputis OSCoyt 4.

TxPD Enable If setto 1, the transmit counter, transmit phase detector, and the associated circuitry is in power—
down mode.
Tx PSffyyis set*High™

RxPD Enable If set to 1, the receive counter, receive phase detector, and the associated circuitry is in power—
down mode.
Rx PSRy is set "High”.

Ref PD Enable If set to 1, both 12-bit and 14—-bit reference frequency counters are in power—down mode.

Table 2. Control Register Power Down Bits Function

TxPD RxPD REFPD Refarence
Enable Enable Enable Tx-Channel Gounter | Rx~Channel Counter Frequency Counter
= e T T
0 1 1] _ Power Down -
0 1 1 - Pawer Dawn Power.Down
1 ] 0 Power Down — —
1 0 1 Power Down — Power Down
1 1 0 Power Bown Power Down —
1 1 1 Power Down Power Down Power Down
MC145162sMC 1451621 MOTOROLA
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REFERENCE FREQUENCY COUNTER

iy REFERENGE
IDENTIFIER = 0 REFERENCE FREQUENCY REFERENCE AUXREFERENCE
FREQUENCY COUNTER FREQUENCY FREQUENCY COUNTER
SELECT DIVIDE RATIO SELECT : DIVIDE RATIO
A\ A A AN

\ 7/ \/ N A . Y

£
AU J
per ¥ 0 Re0 \f 12.BiTSREFFREQ | frt T 14-BITS AUX REF FREQ
Din O AcnagLeA SELECTA SELECT DATA st 82 DATA

CLK
( I l

P

ENB

NOTE: ENB must be high during the serial transfer.

Figure 9. Programming Format of the Auxiliary/Reference Frequency Counters

Dfl‘l PRsua -
MCU
USING CLK UNIVERSAL PLL
SERIAL PERIPHERAL
INTERFACE PORT AUXDATABIT=0
e ENB =
Figure 10. MCU interface Using SP!
e ADin S =
MCU Pin . UNIVERSALPLL
UsSING
NORMAL 1/0 PORT CLK - AUX DATA BIT= 1
p—— ENp ————p

Figure 11. MCU Interface Using Normal VO Ports with
Both Dj,, and ADjy, for Faster Programming Time

MOTOROLA MC145162+MC145162-1
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CONTROL REGISTER IDENTIFIER = 1 CONTROL REGISTER DATA

\
e
1 0 TEST E:‘l\"';/(\ TxPD REF PD
\ BT SELECT _rg,._ ENABLE | Eveie A ENAGLE
)

AUX DATA SELECT =0

CLK

ENB L

NOTE: ENB must be high during the serial transfer.

Figure 12. Programming Format for Control Register {3—Pininterfacing Scheme)

7628i7 Tx COUNTER . \ 16-BiT Fx COUNTER

Oin DIVIDE RATIO DIVIDE RATIO
3 V.11
-
CLK CLOCK
SS {C
2

@ [

NOTE: ENB mustbe low during the serial transfer.

Flgure 13. Programming Format for Transmit and Receive Counters
(3-Pin Interfacing Scheme)

CONTROL REGISTER IDENTIFIER = 1 CONTROL REGISTER DATA

TEST mm REF PD
SELECT 3;__4 ENABLE ENABLE ENABLE

AUX DATA SELECT =1

CLK

ENB

NOTE: ENB must be high during the serial transfer.

Figure 14. Programming Format for Control Register (4-Pin Interfacing Scheme)

MC1451626MC145162—1 MOTOROLA
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0, / 16-BIT Tx COUNTER \
n DIVDE RATIO /
b 16-BiT Rx COUNTER \
in DIVIDE RATIO /
i N
£C
P
ENB

NOTE: ENB must be low during the serial transfer.

Figure 15. Programming Format for Transmit and Receive Counters
(4-Pin interfacing Scheme)

Table 3. Global CT-1 Reference Frequency Setting vs Channel Frequencies.

Country Channels Frequency. fR1 fr2
USA. 46/49 MHz (10, 15, 25 Channels) 5.0 kHz -
France 26/41 MHz 6.25 kHz/12.5 kHz —
Spain 31741 MHz 5.0 kHz -
Australia 30/39 MHz 5.0kHz —
UK. 1.7147 MHz 6.25 kHz 1.0 kHz
New Zealand 1.7/34/40 MRz 6.25 kHz 1.0 kHz

REFERENCE FREQUENCY SELECTION
AND PROGRAMMING

Figure 16 shows the bit function of the reference frequency
programming word. The user can either select the “fixed”
reference frequency for alk channets accordingly or provide a
specific reference frequency for a particular channel by using
two reference frequency counters (e.g., for an-application in
France, the base set transmit channel common fixed refer-
ence frequency is 6.25 kHz or 12.5 kHz). (See Table 3 and
Figure 6 for reference frequencies for various countries.)}
However, transmit channels 6, 8, and 14 can be set to
25 kHz, and channel 8 reference. frequency can be set to
50 kHz. But this reference frequency.may-not be applied to
the receiving side; therefore, the receiving side reference fre-
quency must be generated by another reference frequency
counter. The higher the reference frequency, the betterthe
PLL consumes more current if both reference frequency
counters are In operation.

In general, the 12-bit reference frequency counter plus the
+ 4 and -+ 25 module can offer all the reference frequencies

for global CT—1 transmit and receive channel requirements.
Users can select their own reference frequency by intro-
ducing. the additional 14-bit auxiliary reference frequency
counter.

Again, the 14-bit auxiliary reference frequency counter can
be shut down by the auxiliary reference enable bit in the refer-
ence counter programming word by setting the bit to 0. At this
state, the fR2 is-automatically connected to point C (the - 25
block autpity, and fiz{ cari be connatted to point A or B by sét-
ting the fR1—S1 and fR1~S2 bits.in the reference counter pro-
gram word. The 14-bit auxiliary reference frequency counter
data will be in“Don’t Care” state.

If the 14-bit auxiliary reference frequency counter is
enabled (auxiliary.reference enable = 1), then fr2 is auto-
matically-connected to point D (14~bit counter output), and
fr1 can be selected to connect to point A, B; or C; depending
on the bit setting of fR1~-S1 and fR1-S2.

Table 4 and Figure 16 describe the functions of the auxiliary
reference enable bit and the fR1-~S1 and fR1-S2 bits
selection. o ’

MOTOROLA

MC145162eMC145162-1
"



l 12-8IT PROGRAMMABLE
pa— T
l OSCin "l>° REFERENCE COUNTER
]
I 14-BIT PROGRAMMABLE D
0SCout AUXILIARY REFERENCE o ; N
MAXIMUM COUNTER o——Ko_ PHASE |~ TxPDoy
CRYSTAL FREQUENCY DETECTOR
16.0 MHz 10
SELECT
1 Rx
Ly PHASE |~ RiPDoyt
o DETECTOR
'_'OG Rx-0
SELECT
REF FREQUENCY
COUNTER IDENTIFIER = 0 REFERENCE REFERENGE REFERENCE
FREQUENCY FREQUENCY FREQUENCY AUXILIARY. REFERENCE
SELECT COUNTER SELECT FREQUENCY.COUNTER
N N/ A Vg R N

AUX
| LA2-BRSREFFREQ "V 'R1 Y- TRy 14-BITS AUX REEFREQ
SELEC"I' SEL'ECT DATA St 52 DATA

CLK
(4

||

ENB

NOTE: ENB must be high during the serial transfer,

Figure 16. Reference Frequency Counter/Selection Programming Mode

Table 4. Bit Fupction and the Reference Frequency Selection Bit Setting of the
Reference Frequency CounterProgramming Word

AUX REF Auxiliary Reference Frequency Module fre fr1
Enable Counter Mode Selact 81 §2 fr1 Routing

0 14-Bit Auxiliary Reference Frequency fre—C 0 0 N/A
Counter Disable 0 1 fr1—A
1 0 frR1—B

1 1 N/A

1 14-Bit Auxiliary Reference Frequency fRo—>D 0 0 N/A
Counter Enable 0 1 fR1—=A
1 0 fR1—~B
1 1 fR1—-C

N/A = Not Applicable

MC145162MC145162-1
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POWER SAVING OPERATION

This PLL has a programmable power—saving scheme. The
transmit and receive counters and the reference frequency
counter can be powered down individually by setting the
TxPD enable, RxPD enzble, and Ref PD enable bits of the
control register, The functions of the power down control bits
are explained in Table 2 and the programming format is in
Figure 8.

The output pins TxPS/fTx and RxPS/irx output the status of
the internal power saving setting. If the bit TxPD enable is set
“high” (transmit counter is set to power-down mode), then the
TxPS/fry pin will also output a “high” state. This TxPS/f1x out-
put can control an external power switch to switch off the
transmitter, as shown in Figure 17. This scheme can be
applied to the RxPS/fry output to conirol the receiver power
saving operation as required.

POWER SUPPLY

ToPSliry

POWER SWITCH FOR TRANSMITTER

x a

TO CONTROL THE RECEIVER
POWER SWITCH

VoD
¢ ; : q | TXPOWER-DOWN
,? ENABLE FLAG

VbD
P‘?A:ER % g | RxPOWER-DOWN
_ _ {.i, . ENABLE FLAG

UNIVERSAL DUAL PLL

Tx DIVIDER CHAIN COUNTER, PHASE DETECTOR

ot

Ry DIVIDER CHAIN COUNTER, PHASE DETECTOR

Figure 17. TxPS/fry and RxPS/fRx Outputs to Control Power Switches
of the Transmitter and the Receiver

MOTOROLA

MC145162eMC145162~1
13



Tx/Rx CHANNEL COUNTER TEST

Innormal applications, the TxPS/fTy and the RxPS/fRy out-
put pins indicate the power saving mode status. However, the
user can examine the Tx and Rx channel counter outputs by
sefting the Test bit in the control fegister fo 1. The final value

of the transmit—channel gounter and the receive~channel
counter multiplex out to TxPSIfo and RxPSffzy respectively.
The user can verify the divided—down ouiput waveform asso-
ciated with the RF input level in the PLL circuitry implementa-
tion (Figure 18).

16-BIT Tx PROGRAMMABLE
CHANNELS COUNTER
frx
TXPS 7y %
e
e e sl S REGiSTER IDENTIFIER =1
AND fry ARE MUXED OUT AT PINS
TxPSifry AND RxPSlfy, CONTROKEEGSTER |
RESPECTIVELY, FOR Ru/fx : ~
CHANNEL COUNTER TEST, REF
TEST o Jm TxPD REF PD
BIT SELECT __3;_ ENABLE EMABLE ENABLE
£ 16-BIT Rx Paoemme
fmﬂnﬂj - CHANNELS COUNTER
RKPS/fRx % Rk
lé% RxPS
Figure 18. RF Buffer Sensitivity
MC145162sMC145162--1 MOTOROLA
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Table 5. France CT-1 Base Set Frequency

Tx Channel Tx Counter Value fin—R Input Rx Counter Value

Ghannel Frequency (Ref. Freq. = Frequency (MHz) (Ref. Freq. =
Number {MHz) 6.25 kHz) [1stIF = 10.7 MHz) 6.25 kHz)

1 26.4875 4238 30.7875 4526

2 26.4750 4236 30.7750 4924

3 26.4625 4234 30.7625 4922

4 26.4500 4232 30.7500 4920

5 26.4375 4230 30.7375 4918

6 26.4250 4228 30.7250 4916

7 26.4125 4226 30.7125 4914

8 26.4000 4224 30.7000 4912

9 26.3875 4222 30.6875 4910

10 263750 4220 30.6759 4908

1 26.3625 4218 30.6625 4906

12 26.3500 4216 30.6500 4904

13 26.3375 4214 30.6375 4902

14 26,3250 4212 30.6250 4900

15 263125 4210 306125 4898

Table 6. France CT-1 Handset Frequency

4.4 | TxChannel Tx Caunter Value fin—Rinput Rx Counter Value
Channel | Frequency {Ref.Freq. = Frequency (MHz) (Ref. Freq. =
Number {MHz) 6.25 kHz) [stiF =10.7 MHz] 6.25 kHz)

1 41.4875 6638 37.1876 5850

2 41,4750 6636 37.4750 5948

3 41.4625 6634 37.1625 5946

4 41.4500 6632 37.1500 5944

5 41.4375 6630 37.1375 5942

6 41.4250 6628 37.1250 5040

7 41.4125 6626 37.1128 5938

8 41,4000 6624 37.1000 5936

9 41,3875 8622 37.0875 5934

10 41.3750 6620 37.0750 5932

1 41.3625 6618 37.0625 5930

12 41,3500 6616 37.0500 5928

13 41.3375 6614 37.0375 5926

14 41.3250. 6612 37.0250 5924

15 41,3125 6810 37.0125 5922

MOTOROLA MC145162.MC145162-1
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Table 7. Spain CT-1 Base Set Frequency

Tx Channel Tx Counter Value fin~R Input Rx Counter Value

Channel Frequency (Ref. Freq. = Frequency (MHz) {Ref. Freq. =
Number {MHz) 5.00 kHz) [1st IF = 10.695 MHz} 5.00 kHz)

1 31.0250 6205 29.2300 5846

2 31.0500 6210 29.2550 5851

3 31.0750 6215 29.2800 5856

4 31.1000 6220 29.3050 5861

5 31.1250 6225 29.3300 5866

8 31,1500 6230 29.3550 5871

7 31.1750 6235 29.3800 5876

8 31.2000 6240 20.4050 5881

9 31.2500 6250 29.4550 5891

10 31.2750 6255 29.4800 5896

11 31.3000 6260 29.5050 5501

12 31.3250 6265 29,5300 5906

Table 8. Spain CT--1 Handset Frequency

B |/ TxChannel Tx Gounter Value “fin=R Input-— Rx Counter Value
Channel Frequency (Ref. Freq.= Frequency (MHz) {Ref. Freq. =
Number (MHz) 5.00 kHz) [1stIF = 10.7 MHz] 5.00 kHz)

1 39.9250 7985 20.3300 4066

2 399500 7990 20.3650 4071

3 399750 7995 20.3800 4076

4 40.0000 8000 20.4050 4081

5 40,0250 8005 20.4300 4086

6 40.0500 8010 20.4550 4091

7 40.0750 8015 20.4800 4096

8 40.1000 8020 20.5050 4101

9 40.1500 8030 20.5550 4111

10 401750 8035 20.5800 4116

1 40.2000 8040 20.6050 4121

12 40.2250 8045 20.6300 4126

MC145162¢MC145162-1 MOTOROLA
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Table 9. New Zealand CT-1 Base Set Frequency

Tx Channel fin—R input Rx Counter Value

Channel Frequency Frequency (MHz) (Ref. Freq. =
Number {MHz) Tx Counter Value [1stIF = 10.7 MHz} 6.25 kHz)

1 1.7820 1782 ™ 29,7625 4762

2 1.7620 1762 o 28.7500 4760

3 1.7420 1742 > ;“:f_g f,_?z 29.7375 4758

4 1.7220 1722 29.7250 4756

5 1.7020 1702 _J 29.7125 4754

6 34.3500 5486 ™\ 29.7000 4752

7 34.3625 5498 29.6875 4750

8 343750 | 5500 > S‘ggelsz 29.6750 4748

9 34.3875 5502 29.6625 4746

10 34.4000 5504 ) 29,8500 4744

Table 10-New Zealand CT-1 Handset Frequency
Tx Channel Tx Counter Value

Channel Frequency (Ref.Freq. = fin—R Input
Number (MHz) 6:25 kHz) Frequency (MHz) Rx Counter Value

1 40,4625 B4AT4 2.2370 1 2237 7N

2 404500 6472 2.2170 2217

3 404375 8470 21970 Eﬁ‘s';igz 2197 % Sﬁf g 'l:_fz :'

4 40.4250 8468 2.4770 2177

5 404125 6466 2.1570 2157 Y

[} 40.4000 6464 23.6500 3784

7 40,3875 6462 23,6625 3786

8 40.3750 5460 XY (et I T N S

9 40,3625 6458 23.6875 3790

10 40.3500 6456 237000/ 3raz -/

MOTOROLA
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Table 11. Australia CT-1 Base Set Frequency

Tx Channel Tx Counter Value fin—R Input Rx Counter Value

Channel Frequency {Ref. Freq. = Frequency (MHz) {Ref. Freq.=
Number (MHz) 5.00 kHz) st IF = 10.695 MHz] 5.00 kHz)

1 30.0750 6015 29.0800 5816

2 30.1250 6025 29.1300 5826

3 30.1750 6035 29.1800 5836

4 30.2250 6045 29.2300 5846

5 30.2750 6055 29.2800 5856

8 30.1000 6020 29.1050 5821

7 30.1500 6030 29.1550 5831

8 30.2000 6040 29.2050 5841

9 30.2500 6050 29.2550 5851

10 30.3000 6060 29.3050 5861

Table42. Australia CT-1 Handset Frequency
Tx Channel Tx Counter Vaiue fin—R Input Rx Counter Value

Channel Frequency (Ref.Freq. = Frequency (MHz) (Ref.Freq. =
Number (MHz) 5.00 kHz) {1stiF =10.7 MHz] 5.00 kHz)

1 39.7759 7955 19.3800 3876

2 36.8250 7965 19.4300 3886

3 39.8750 7975 19.4800 3896

4 39.9250 7985 19:5300 3906

5 39.9750 7995 19.5800 3916

6 39.8000 7960 19.4050 3881

7 39.8500 7970 19.4550 3891

8 39.9000 7980 19.5050 3901

9 39.9500 7990 19.5550 3911

10 40.0000 8000 19.6050 3921

MC145162eMC145162-1 MOTOROLA
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Table 13. U.K. CT-1 Base Set Frequency

Tx Channel Tx Counter Value fin—R input Rx Counter Value

Channel Frequency {Ref. Freq. = Frequency (MHz) {Ref. Freq.=
Number {MHz) 1.00 kHz) [1stIF = 10.7 MHz} 6.25 kHz)

1 1.6420 1642 36.75625 5881

2 1.6620 1662 36.76875 5883

3 1.6820 1682 36.78125 5885

4 1.7020 1702 36.79375 5887

[ 1.7220 1722 36.80625 5889

[ 1.7420 1742 36.81875 5891

7 1.7620 1762 36.83125 5893

8 1.7820 1782 36.84375 5885

Table 14. U.K. CT-1.Handset Frequency
Tx Channel Tx Counter Value fin-Rinput Rx Counter Value

Channel Frequency {Ref. Freq.= Frequency (MHz) (Ref. Freq. =
Number {MHz) 6.25 kHz2) [1stIF = 455 kHz] 1.00 kHz)

1 47.45625 7593 2,007 2097

2 47 46875 7585 2117 2117

3 47.48125 7597 2137 2137

4 AT7.49375 7599 2.157 2157

5 4750625 7601 2477 2177

6 47.51875 7603 2.197 2197

T 47.53125 7605 2217 2217

8 47.54375 7607 2.237 2237

MOTOROLA MC145162eMC145162-1
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Table 15. U.S.A. (10 Channels) CT—1 Base Set Frequency

Tx Channel Tx Counter Value fin-R Input Rx Counter Value

Channel Frequency (Ref. Freqg. = Frequency (MHz) {Ref. Freq. =
Number (MH2) 5.00 kMz) [1st IF = 10.695 MHz} 5.00 kHz)

1 46.610 9322 38.975 7795

2 46.630 9326 38.150 7830

3 46.670 9334 38.165 7833

4 46.710 9342 38.075 7815

5 46.730 9346 35.180 7836

8 46.770 9354 39.136 7827

7 46.830 9366 39.195 7839

8 46.870 9374 39.235 7847

g 46.930 9386 39.295 7859

10 46.970 9394 39.275 7855

Table 16, U:SA. (10 Channels) CT-1 Handset Frequency
Tx Channet Tx Counter Value fin—R Input Rx Counter Value

Channel Fraquency (Ref. Freq. = Frequency (MHz) (Ref. Freq. =
Number (MHz) 5.00 kHz) {1stiF =10.7 MHz] 5.00 kHz)

1 49.670 9934 35.915 7183

2 49.845 9969 35.935 7187

3 49.860 2972 35.975 7195

4 49,770 9954 36.915 7203

5 49.875 9975 36.035 7207

6 49.830 9966 36.076 7215

7 48.890 2078 36.135 7227

8 49.930 9986 36.175 7235

g9 49.990 9998 36.235 7247

10 49.970 9994 36.275 7255

MC145162«MC145162-1 MOTOROLA
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Table 17. U.S.A. (25 Channels) CT-1 Base Set Frequency

Tx Channel Tx Counter Value fin-R Input Rx Counter Value
Channel Frequency {Ref. Freq.= Frequency (MHz) (Ref. Freg. =
Number {MHz) 5.00 kHz) [1stIF = 10.7 MHz} 5.00 kHz)
1 43.72 8744 38.06 7612
2 43.74 8748 38.14 7628
3 43.82 8764 38.16 7632
4 43.84 8768 38.22 7644
5 43.92 8784 38.32 7664
6 43.96 8788 38.38 7676
7 4412 8824 38.40 7680
8 4416 8832 38.46 7692
9 44.18 8836 38.50 7700
10 44.20 8840 3854 7708
11 44.32 8664 38.58 7716
12 44,36 8872 38.66 7732
13 44 .40 8880 38.70 T740
14 44.46 8892 38.76 7752
15 44.48 8896 38:80 7760
16 46.61 9322 38.97 7794
17 46.63 9326 39.145 7829
18 46.87 9334 39.16 7832
19 46.71 9342 39.07 7814
20 46.73 9346 39.175 7835
21 46.77 9354 39.13 7826
22 46.83 9366 39.19 7838
23 46.87 9374 38.23 7846
24 46.93 9386 39.29 7858
25 46.97 9394 3827 7854
MOTOROLA MC145162.MC145162~1
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Table 18. U.S.A. (25 Channels) CT—1 Handset Frequency

Tx Channel Tx Counter Value fin—R Input Rx Counter Value
Channel Frequency {Ref. Freq. = Frequency (MHz) {Ref. Freg. =
Number {MHz) 5.00 kHz) [1stiF = 10.7 MHz} 5.00 kHz)
1 2876 9752 33.02 6604
2 48.84 9768 33.04 6608
3 48.86 9772 33.12 6624
4 48.92 9748 33.14 6628
5 49.02 9804 33.22 6644
6 49.08 9816 33.26 6652
7 49.10 9820 3342 6684
8 49.16 9832 33.46 6692
9 49.20 9840 33.48 6696
10 49.24 9848 33.50 6700
11 49.28 9856 33.62 6724
12 49,36 9872 33.66 6732
13 49.40 9880 33.70 6740
14 49.46 9892 33.76 6752
15 49,50 9300 33.78 6756
16 49.67 9934 33.91 7182
17 49.845 9069 33.03 7186
18 49.86 8972 33.97 7184
19 49.77 9954 36.01 7202
20 49,875 9975 36.03 7206
21 49.83 9966 36.07 7214
22 49.89 9978 36.13 7226
23 45.93 9986 3617 7234
24 49.99 9998 36.23 7246
25 4997 9994 36.27 7254
Table 19. Korea CT-1 Base Set Frequency
Tx Channel Tx Counter Value fi-R Input Rx Counter Value
Channel Frequency {Ref. Freq.= Frequency (MHz) {Ref. Freq.=
Number {MHz) 5.00 kMz) [1st IF = 10.695 MHz] 5.00 kHz)
1 46.610 9322 38.975 7795
2 46,630 9326 38.150 7830
3 46.670 9334 38.165 7833
4 46,710 9342 39.075 7815
5 46,730 9348 39.180 7836
6 46.770 9354 39.135 7827
7 46.830 9366 39.195 7839
8 46.870 9374 39.235 7847
9 46.930 9386 39.295 7859
10 46.970 9394 39.275 7855
1" 46.510 9302 39.000 7800
12 46.530 9306 39.015 7803
13 46.550 9310 39.030 7808
14 46.570 9314 39,045 7809
15 46.590 9318 39.060 7812
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Table 20. Korea CT-1 Handset Frequency

Tx Channel Tx Counter Value fin-R Input Rx Counter Value
Channel Frequency {Ref. Freq. = Frequency (MHz) {Ref. Freq. =
Number (MHz) 5.00 kHz) [1stIF = 10.7 MHz) 5.00 kHz)
1 49.670 9934 35.915 7183
2 49.845 9969 35.935 7187
3 49.860 9972 35.975 7195
4 49.770 9954 36.015 7203
5 49.875 9975 36.035 7207
6 49.830 9966 36.075 7215
7 49.890 9978 36.135 7227
8 49.930 9986 36.175 7235
9 49.990 9998 36.235 7247
10 49.970 9994 36.275 7255
1 49.695 9939 35.815 7163
12 49.710 9942 35.835 7167
13 49725 9945 35.855 Fals!
14 49.740 9948 35.875 7175
15 49.755 9951 35.895 7179
Table 21. China CT-1 Base Set Frequency
|/ | TxChannel Tx Countar Value fin-Rinput Rx Counter Value
Channel Freguency {Ref.Freq. = Frequency (MHz) (Ref. Freq. =
Number {MHz) 5.00 kHz) [1st1F=10.7 MHz] 5.00 kHz)
1 45.250 9050 37.550 7510
2 45.275 9055 37.575 7515
3 45300 9060 37.600 7520
4 45,325 9065 37625 7525
5 45.350 9070 37.650 7530
B 45.375 8075 37.675 1535
7 45400 3080 37.700 7540
8 45.425 9085 3F.725 7545
9 45.450 9090 37.750 7550
10 45.475 8095 37.775 7555
Table 22. China CT=1 Handset Frequency
Tx Channel Tx Counter Value fin~R Input Rx Counter Value
Chanriel | Fregquency (Ref. Freg. = Fraquericy (MHz) (Ref. Freg. =
Number (MHz) 5.00 kHz) [1st IF = 10.7 MHz] 5,00 kHz)
1 48.250 9650 34.550 6910
2 48.275 9655 34.575 6915
3 48.300 9660 34.600 6920
4 48.325 9665 34.625 6925
5 48.350 9670 34.650 6930
6 48.375 9675 34,675 6935
7 48.400 9680 34.700 6940
8 48425 9685 34.725 6945
9 48.450 9690 34.750 6950
10 48.475 9695 34.775 6955
MOTOROLA MC145162«MC145162-1
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Low Power Narrowband FM IF

- The MC3361C includes an Oscillator, Mixer, Limiing Amplifier,
Quadrature Discriminator, Active Filter, Squeich, Scan Conirol and Mute
Switch. This device is designed for use In FM dual conversion
communications equipment.

® Operates from 2.0 to 8.0 V Supply
® Low Drain Curvent 2.8 mA Typical @ Vo =4.0 Vde
® Excellent Sensitivity: Input Linting Voltage —
- 3.0dB = 2.6 pV Typical
® Low Number of Extemal Perté Required
® Operaling Frequancy Up o 60 MHz
® Full ESD Protection

s
12K ek

MC3361C

LOW POWER
NARROWBAND FM IF

SEMICONDUCTOR
TECHNICAL DATA

(50-16)

H ' o
‘ |
1.8%
| ORDERING INFORMATION
Led (2] Tof (a0 O] LeT To0 o] Operating | -
PG 2 : Device |Temperature Range| Pack
Crystat et Vo Lmitr  pesugliy  Quad —
Osz Output I Col MC3361CD SO-16
This devica contains 92 active transistors., Mcassiop | (AT AT TP
W L3bL7253 0098007 Tau WA
MOTOROLA ANALOG IC DEVICE DATA 75




MC3361C

MAXIMUM RATINGS (Ta = 25°C, unioss otherwise noted.)

Rating Pin | Symbol Value Unit

1 Power Supply Voltage 4 | vogimax) 10 Vdc
Operating Supply Voltage Range 4 Voo 200080 | V&
Detector input Voltage 8 - 1.0 Vp-p
Input Voltage (Vog 2 40V) 16 Vig 10 Vams
Mute Function . 14 Vi4 ~0.5t0 +5.0 | Vpx
Junction Temperature - Ty 150 - °C
Operating Ambient Temperature Range - Ta 801470 | °C
Storage Temperature Rangs = Tty =6510+160 | °C

ELECTRICAL CHARACTERISTICS (VGG = 4.0 Vdo, fp = 10.7 MHz, Af = £ 3.0 kHz, fmod =10 kHz, TA = 25°C,

unless otherwise noted )

Charactarstic Pl Min Ty Max Uit
Drain Current (No Signal) 4 mA

Squeich “OfF 20 28 as
Squeich "On™ 3.7 b2 63

Recoverad Audio Output Voltage (Vin = 10 mVms) ] 130 170 210 mVims
Input Limiting Voitage {=3.0 dB Limiting) 16 - 28 6.0 v
Total Harmonic Distortion - by 086 = %
Recoversd Oulput Voltage (No Input Signal) 9 60 180 350 mVrms
Dicp Voltage AF Gain Loes 9 —30 -0.8 - o
Detector Oulput impadance - d 450 - Q
Fifter Gain (10 iH2) (Vi = 0.3 mVrms) - 40 50 - a8
Filter Ouiput Voltage 11 05 07 09 Ve
Mute Function Low, 14 - 30 50 43
Mute Function High 14 1.0 1 - MQ
Scan Function Low (Mute “OfF) (Vo = 1.0 Vdc) 13 - a 0.4 Vide
Scan Funclion High (Mute *0n") (V12 = Gnd) 13 3.0 38 - Vide
Trigges Hystejests - - 45 100 mv
Mixar Convarsion Gain 3 - - ds
Mixer Input Flesistance 16 - 33 - K
Mixer Input Gapacitance 18 - 9.0 & pF

M 357253 0093008 910 WM

8-76
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Figure 1. Test Circuit
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51
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E

FL1 ~muRata Erie Norh America CFU45502 or equivalent
Cuadrature Cod — Toko America Type TMC-B128Z or equivetent

= piF, untess noted
Figure 2. Audio Output, Distortion Figure 3. Audio OQuiput, Distortion
yersus Supply Yoltage versus Temperature
- TA225C % ® Voesagy
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£ 160 50 = 180 —
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150 40 5 160 O
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§ 140 30 Q 1o e
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120 \ E 10 100 r— Py e
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MC3361C

Figure 5. input Limiting Voltage Figure 6. Overall Gain, Noise and AM Rejection
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Figure 7. Fiiter Amp Response i Figure 8. Fitter Amp Gain
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MC3361C
Figure 10. Simpiified Application

Scan Control

Voo=40V b:LL -

18t IF 10.7 Mz
from Input
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| Ordering number: EN1521D

Monolithic Linear IC

LA1185

SANYO

FM Front-end for Radio-cassette Recorder, Home
Stereo Applications

Overview Package Dimensions

unit : mm

3017C-SIP9

The LA1185 is an FM receiver front-end IC for radio-cassette
recorder, music center applications. Its mixer is of
double-balanced type. The built-in oscillator and buffer

amplifier improves the strong input characteristic. [LA1185]

I 2.3

1.0y

] .
Use _ = - X
* FM front-end IC for radio-gassette recorders and fnusic' . 'G} _ _ w
centers { -

Functions and Features _ I\ Ol (2%

* RF amplifier, mixer, local os¢illator

SANYO : SIP9

* Improvement in cross modulation charactetistics de to the
use of double-balanced mixer. 2

* Improvement in strong, input characteristic:

* Minimum number of exteral parts required.

* Less spurious radiation from local oscillator,

* Operating voltage range : 1.5 to 8.0V

Specifications’

Maximum Ratings at'Ta = 255

Parameter Symbol Conditions Ratings Unit

Maximum supply voltage

8

Maximum pin voltage

7 Vg max.

U N3s

12

w  Vos c

Voc +0.8

“Allowable power dissipation

“Pd max |

Ve i 23 716

150

Operating temperature

Topr

? Oto+80

Storage temperature

Tstg

? O0to +125

mm§<<<

Operating Conditions at Ta = 255

Parameter

Symbol

Conditions

Ratings

Unit

Recommended supply voltage

Vee

4.5

Operating voltage range

Veeop

1.51t08.0




LA1185

Operating Characteristics at Ta = 258§, V¢c = 4.5 V, fr = 108 MHz, fogc = 118.7 MHz,
See specified Test Circuit

Parameter Symbol Conditions min typ | max | Unit
Current dissipation Ice Quiescent 5.5 80 | mA
Quiput saturation voltage Vo 100 dB? 5 115 135 jmVrms
Local oscillation voltage Vosc  IVee=2V 190 | 235 mvrms
Oscillation stop voltage Vstop 1.4 1.6 v

% %0 Pdmax — Ta
i
1
g ’00
< no
a
& KO
o
b
o 9
2/ 60
g w
g
@20
8
= 0
% -20 0 20 “ 2] 20 0

Ambient temperature, Ta ~ °C

Test Circuit and Equivalent Circuit Block Diagram

I
o xd
1 2
e

28F ~0708-701

% é (Sumida)

5=

SNY-074-2001 3
(Sumida) Oy

Unit (resistance: Q, capacitance: F}
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LA1185

MiX gain - dB

2.
@
o
< !
N Ve Characteristic £ Band Characteristic @S
r o r 9| 135 150 §
! 0 MOSC 1t °© L
2 - Icco b g5
< 00 —+ 5= o 30 Local oscillation voltage "3 g
": . @ B s ) |‘ =
Q 0] — Total Gain 3§ -? - Conversion gain _§ §
e ® Ve W TwEE® f I ot
£ 7 Vosc I o Saturation output | E [
2 10 P s ! 2 35 f 1 0
B I f,=108MHz Op 2 { - K0 15
m}g ] fosc=118.7TMHz 11007 _ ) - l
=] ¥ Specified test cirouit ﬂ 5 MIX Gain
i o } o =4
. A = g o115 ch 4.57' | 10
T S Specified test circuit
< /T S with ANT B.P.F. removed
= o Wf & 6 I B9 =\ /9 93 98 103 s
‘ kr
o 1 zsup; iy voltago, Voo B 2 Receiving frequency, f, = MHz
' 8.7 3.7 1087 11332 1187
Oscillation-frequency, foge # Hz
Temperature Characteristic Test Circuit
Vec Yee

Temperature Characteristic

8

9

|

[ = TooME ®» P
< : Voo=45Y N
g ”® 8 fose ] 0 1S F—
I Q O
£ 024 < f n .
% i, I ~— B85 - he £ vee
I} k= | | Q
5 @ | _+~“ | 8 §
5 8556 o180 N7 §
@ g 1~ 65dBH# ensitivity; > D
© _E ——————— < VQ.’[ o
© ] 100 Kl

&0 gs ) LY

3 2
55 4 0 s © Unit (resistance: , capacitance: F)

i
5

~20 o 20 ©0 60
Ambient temperature, Ta - °C

8
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LA1185

Sample Application Circuit: LA1185 + LA1260 US band

Ouiput — dBm

——  AM section ———m—

5 % 5] 2 1 [ [5]

/ LA1I8S b LAY260
wﬁs 4. Tope,
LO15p
’—L Sp 15553 1 <
B,P. 7{: _1 ot
5 =100k
A|"l'ﬂ'l ."LL
mi Hm ARA.
Ty
fi [ -ioom
LA185+LA1260.Overall Characteristic VRt dggleisnoe R Ngrackence: F)
5 I . I_ Iy Il_‘z 3092 - Mitsumi Sumida
y ”';” s T YT-30224 2153-4016-006
/ ; 3 (1130% 12 YT-30194 2153-4095-339
LU L e AM output fry = 1 kHz o L1 YT1-30196 0708-700
\ \3{% mod \I U @s) 2 YT-40001 0708-701
\/ 7 ~20 BPF. YT-30025 SNY-074-2001
=
\\. THD, f\—/h\/ E
QS.9.548 : -0
3dB LS. f.= 108MHz
LED lightning sensitivity 11.5d8 Veo=4.5V -
0 20 -4 60 80 10 120 %0

ANT input #k, B0

LA1185+LA1260 Band Characteristic

Receiving frequency, f. 8§ Hz

=

m

R ]

t

< @

gw ,

k= LED lightning sensitivity

@m 12 e o

To T 1

87 | Usable sensitivity s0 2
= 5 — g
%% 8 : ®E
25 Saturation output J
=R [ a0 a
B2 3
5-E 4 s [«]
» g
02 70 S
’§ 8 Remove 1st stage B.PF. when testing S
SU %% w % W W06 Wi m z
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LA1185

B No products described or cantained herein are intended for use in surgical implants, life-support systems, asrospace equipment,
nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of which may directly or
indirectly cause injury, death or property loss.

W Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors
and all their officers and employees, jointly and severally, against any and all claims and litigation and all damages, cost and
expenses associated with such use:

@ Not impose any responsibility for any faut or negligence which may be c¢ited in any such claim or fitigation on SANYO
ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees jointly or severally.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for volume
production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied regarding its use
or any infringements of intellectual property rights or aother rights of third parties.

This catalog provides information as of August, 1996. Specifications and information herein are subject to change without notice.
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‘ 1. WA.U358MNT 9235042, “High Frequency Communication”, #810uimna Tu Tadnszasundn
Bnunnmsaranseas.
2. §yynns y@ansnan, “udnms ihdeas?, pnasnssiuniinetde
3. http://www kmitl.ac.th/~ktapinun/teaching/file/book10.pdf
4. http://www.thaimicrotron.com/X10/X10LAB/X10Lab1.htm
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