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Abstract

The theory of a wireless mlcrophane system is
presented as well as the details of censtruction and the
results abtained, The transmitter consists of; zudie
anplifier, frequency modulatsr and radie frequency
anplifier. And frent end, mixer, lecal oscillater, radis
frequency amplifier and audio amplifier are needed for a
superheteradyne receiver, .The carrier signal is used as
62 Miz (the 606 to 70 MHz range). Mereover, a modulator
(in the transwitter) and a lscal sscillator (in the
receiver) are impreved te be better. By a phase lock
laop technique 1t can be converted ts the desired
frequency and adapted ta be a multichanngl micropliene
systém easily.

The repsrt of the experiment te.receive signals
frem the transmitter shews that the distances of receiving
signals frem the transmitter are 100 metres. In shert,

this device can be used in practical speratien.
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MC145106

| PLL FREQUENCY SYNTHESIZER

The MC145106 15 a prase rcked loop tPLL) lrequency synthesizer
construcied in CMOS on a2 3.-5 e monolthc struciure  This syntnesizer
finds apphications in sucn 3-:3s as CB and FM transcewers. The device
contans an osclator/amyz *2r, a 210 or 211 dwiger chan for the
oscillalor signal, a prograr mas e dider chan fof, the Inpul Signal and a
phase detector. The MC1+2° 35 nas ccunty for a 10.24 MHz oscuiator
or may operale with an exter=al signal. The ciucuit provides a 5.12 MH2
, output signal, which can ca .sed for frequency tnplng. A 29 program-
mable divider dvides the i+, Ssignal frequency for channel selecuon.
The inputs 10 the program 3¢ ¢ dwder ara slandard ground-10-supply
binary $ignals. Pull-down r25-$1515 0N thesa inpuls NorMally set these in-
puls 10 ground enabhng t3se programmabie nputs 1q be controlled
from a mechanical Switch 31 & eClIoNIC CHCUIrY. i i

The phase detector may 2=~itol @ VCO and yields 3 high level signal
when input lrequency 1s Icw. 3r d a low levet signal when «nput frequen-
cy 15 high. An gut of lock 5.G~3t s provided lrom the oa-chip lock detec-
1or with a "0 level lor the .t of lock condition.

® Singte Power Supply

(LOW-POWER COMPLEMENTARY MOS)

FREQUENCY SYNTHESIZER

CMOS MSI

PLL

P SUFFIX
PLASTIC PACRAGE
CASE 707

® Wide Supply Range. 430 12V .
@ Provision lor 10.24 Mg Crystal Qscillator
& 5.12 MHz Output .
® Programmable Diwision 3-rary Input Selects up 10 29
® On-Chip Pull Down Res.sicrs on Programmable Dwider inputs
® Selectable Reterence Dv, zsr, 210 or 211 lincluding  2)
® Three-Stata Phase Detecicr e
® Pin-for-Pin Replacemens ‘cr MMS55106, MMS5116
® Chip Complenity: 830 FETs or 220 Equivalent Gates.
BLOCK DIAGRAM
Otcour  “Jout rs
= Ic _
Phase -
Qeotecins
fin Lo
. Owviae oy v Counter 2% -t ‘}—- =
2 : []

ARRERNRAD

PO bV P2 F3 24 PS PG PT PR

B Yoo Pt
. .. L Vgs Pin 18

o Detoyy

PIN ASSIGNMENT

Lo
P8




‘MC1

45106

MAXIMUM RATINGS (v tzges relerenced to Vgal

II

a4 et et <ae e $om B M fin & e e e e e o

Trus dewice Contans CitCuwitly 10 protech the

Rating. Symbol Valus Uan . NPULS BQAINSI Camage Out 10 fugh s1atc
€ Jpply Vollage vhp ~06510 » 12 v} vollages Of elecinC hwkds; howovel, 1 i
TVohage, BV IrZo ¢ Vo 65 van <05 v a3vised 1Al AOIMal picCautions be 1aken (o
T inoul Current, per - ; + 10 mh aveia apphication ol any vollage tugher than
Crerzling Temperai_ic =2 GE Ta W10 65 o Fanmum Jaled vollages to this high wmpe-
Tizrage Temperatore Fe-at Toe 0 + 150 e cance cucun. for proper Operation i s
- g recommunded that V,n and Vg, be con-
ELECTRICAL CHARACTERISTICS s1aned 10 the age VSS 5 (Vin of Vourl
5 VpD.
172 = 25¢C Unless Oi-e-wise Staled, Vollages Reterenced 1o VSS) 0o
Vpo AR Types
- Charactaristic Symbol Vac Min Typ Max Unit
Fower Supply Vottage Re”ge Vpo - ) - 12 v
Sopply Current [135) 5.0 - 6 10 mA
10 - 20 3%
V2 - 28 50
1~ out Vohage 0 Level ViL 5.0 - - 1.5 v
10 - - 3.0
. 12 - - 36
“Level | Vi 80 | 35 | - -
. § 10 20’ - -
12. B4 - —
t=uw Cutient 3 “0" Level hn 50 -850 | -2 | -% »A
(F§, Pull-up Ress1a- Scurce Current) 10 -15 | ~60 | =180
12 ~20 | -80° | =200
PO 10 PBI 5.0 - - -0.3
0 - - ~-01
12 - - ~0.3
iFS) 1" Ltevel 5.0 - - 03
10 - - 03
¥ 12 - - 03
PO 10 P8, Pull-aaa~ Fesistor Sink Cusrent! 50 15 20 7%
10 2.5 €0 225
' - H I 12 30 120 300
* 10seintin) Vo gt Lever 50 | -20] -60] -15
10 | -60] -26| -62
: 12 ) -90 | ~31 | -42
1056, tin) “1 Lavel ‘T s0 | 20 | 60 | 15
10 60 % 62
\ 2 | 90 | W 92
C 1001 Drive Cuniert 1on . mA
vo=45V) Soutce 50 -07 | ri4d -
wp=95V) . = 10 -11 | =22 -
vpe 115 V) 12 1.5 -30 -
two=05V) Sink oL 50 09 1.8 -
Vo=0.5 V) } 0 | 4| 28| -
WVoe05V) 12 20 4.0 o
o hmphiude - vep
"in @ 4 0 MHD . - 10 | 02 - | swe
Os5C,n @10.24 1Sz - 15 0.3
ir2 Jt Resistance Pin Ml
105Cun. b ! €0 | - (1] -
' Y - 05 -
. + 12° - - -
=g .t Capaciance Can | F
Os%in . hn! . - - 6.0
Yoret Siate Leakage (.ot 'ONI pA
¢ Degyy) - "Y il &0 - - .0
0 - - 10
12 - - 10
7.2 .t Flequency iy & 4 - 40 Meiz
-40*C o +85C, ) V2 C - 40
Cyzdator Frequency 0%C,n £5 'R - 1024 | M
& 12 c1 - 10 24

-40¢C 10 + 85¢Cr
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TYPICAL CHARACTERISTICS : .

FIGURE | = MAXIMUM DIVIDER INPUT g FIGURE 2 = MAXIMUM OSCILLATOR INPUT
FREQUENCY versus SUPPLY VOLTAGE . 2 FREQUENCY versus SUPPLY VOLTAGE
1) i 25 T T
!
i s -
3 E 20 'r 3 20 T T
H 5% R - i 0
2 +25° : & ; +25°C
a1 < :vf T
F [ 11 Z i
e see [ e ] > ¥ 48 0%
=0 . T 5 10
3 / I 3
e X4 Fel 24 ~ | Y
-3 X — > W >
0 i ) l
0 0 20 n 40 S0 \[A 1 =20 0 40
fin. MAXIMUM FREQUENCY. ¥Rz -~ & ¢ 25, MAXIMUM FREQUENCY (MH2)
TRUTH TABLE e : !
Selection ) 8%
pe|P?7|Pe|Ps|Pa]| P3| P2|P1|PO| DivideByN . 4
ofojofo]o]lo}o| O] 0] 2(Nowil PIN DESCRIPTIONS
010} 0l@y 00| 0T 3 lNou. & PO ~ P8 ~ Progra=manle divider inputs (binary)
ojlojo|lojo]lo|o]| t}|oO 7 ] ' P
g i = Frequency .raur (o programmable divider (derived
0jlojOo]| MW [0 ] ' 3 4 trom VCO)
Qjlojo]oR@l Ol | 00 4 Os¢in — Oscrllarar amplifier input terminal
. A X Oscgyt = Oscillazze amplitier output terminal
¢ g LD = Lock deteczar, high whan loop is locked,
! 1 ' | 1 1 1 ! 255 pulses low wren out ol 1ock.
g : 2 ‘ 1 @ Detgy, = Signal for control of axternal VCO, output high
. 1l RN T2 . when f;q/N 5.8 than the relerence frequency; output
1 1 1 1 1 1 1 ) ] SN low wnent,, N is greater than the reference frequency.
Relerence fr s the 4 down Iat
> ; input trequency typically 5.0 or 10 xHaz.
1: Voltage level * Vpp .. . 3 FS - Relerence Cacillator Frequency Division Select. When
0: Voltage level = 0 or open circuit input 2 uning 1024 W RZ0sc trequency, this control selects
. ' 10 kHz, 8 07 salects 5.0 kHa.
Note 1:  The binary setting of 00000000 and 00000001 on 29y — Relerence Osc frequency divided Qy 2 output; when
P8 10 PO results in a 2 and 3 divison which is not using 10.24 %rz Osc frequancy, this autput is 5.12

in the 2N-1 sequence. When pin 13 N0 COpNEGLe
the logic 31gnal On that Pin can De tredted 48 & o

MHz for treacency tripling applications.
VoD = Positive 2awer supply
Vgs = Ground 3 »




NMiC1648/MC1648M

VOLTAGE-CONTROLLED
OSCILLATOR

IV

—

Bias Point o
Tank

& Ouitput
12

MERU N et

Input Capacitance = 6 pFoayp

Inductance) = 50 L2 ayp .
Power Dissipation = 150 mW typ/phg
(+5.0 Vde Supply)

2 wremuin Sernies Resistance tor L Exwrnal N

Maximuim Output Frequency = 225 MHz 1yp

The MC1648 requirgs an external patallel
(L)

tank circuit consisting of the inductor

and capacitor (C).

‘A varaclor diode may be incorporated into

the 1ank Cifcuil 10 provide a voliage vanable
(VCO). The MCI164E
Motorols

input for
was designed

Locked Loop shownan Figure 9 This device

the oscillator
for use In 1he Phase
My alse be wsed in Many ‘other applications
requining a lixed or variable ftrequency clack
source of Righ spectral purity. (Sve Figure 2.)

Tne MC1648 may be operated from a 15.0
Vde supply or a =5.2 vdc supply, depending
UpPON system requirements, -

Supply Voltage Gnd Pins Supply Pins
1+ 5.0 Vde 1.5 1,14
-5.2 Vde 1,14 7,8 .

L SUFFIX P SUFFIX F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE ‘CERAMIC PACKAGE
CASE 632 CASE 646 CWSE 80F . .
FIGURE l ~ CIRCUIT SCHEMATIC
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