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~ PLL Frequency
CMOS

Synthesizer

The MC145106 is a phase–locked loop (PLL) frequency synthesizer

constructed in CMOS on a single monolithic structure. This synthesizer finds
applications in such areas as CB and FM transceivers. The device contains an
oscillator/amplifier, a 210 or 211 divider chain for the oscillator signal, a
programmable divider chain for the input signal, and a phase detector. The
MCI 45106 has circuitry for a 10.24 MHz oscillator or may operate with an
external signal. The circuit provides a 5.12 MHz output signal, which can be
used for frequency tripling. A 2g programmable divider divides the input signal
frequency for channel selection. The inputs to the programmable divider are

standard ground–to–supply binary signals. Pull+ own resistors on these inputs
normally set these inputs to ground enabling these programmable inputs to be
controlled from a mechanical switch or electronic circuitry. .,.

MC145106

The phase detector may control a VCO and yields a high level signal when ~~~i, ,$ “’” MC145106P Plastic DIP

input frequency is low, and a low level signal when input frequency is high. ~L??B.. ‘“
MC145106DW SOG Package

out+f–lock signal is provided from the on–chip lock detector with a “O” level&r .$ “

~,....,.,,*
Single Power Supply

‘:i>+~,+’,:i,~>~,,,

Wide Supply Range: 4.5 to 12 V
<!*:..,!$1:}:3$,..

~i,??k-,>‘,.4
Provision for 10.24 MHz Crystal Oscillator

.J.,?,,,.. ~J
~1~,:, ....<.‘}. . is

5.12 MHz output ‘:i~e$,.?)+,>.)<.,:~i.-}. ,.“$**
Programmable Division Binary Input Selects up to 29 ,,. “

On–Chip Pull–Down Resistors on Programmabl&sflivider Inputs

Selectable Reference Divider, 210 or211 (lncj,~jri&* 2)
“.~:.~:,,.:,,~,,

Three–State Phase Detector ,<,.~?)T3,.‘s$’,,,.’..<,.
See Application Note AN535 and AflicJ~%*$@t AR254

Chip Complexity: 880 FETs or 220,&~@$&pRt Gates

See the MC1 45151 –2 and MCI ~$$$~~)or Higher Performance and
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PIN ASSIGNMENTS

PLASTIC DIP

D

VDD 1● 18 Vss

~“ 2 17 Po

osq~ 3 16 Pi

osc~”t 4 15 P2

+ 20”t 5 14 P3

FS 6 13 P4

$Deb”t 7 12 P5

U8 11 P6

P8 9 10 P7

SOG PACKAGE

‘D,-vss

NC= NO CONNECTION

-

This device contains circuitry to protect the

inputs against damage due to high static volt-
ages or electric fields; however, it is advised that
normal precautions be taken to avoid application
of any voltage higher than maximum rated
voltages to this high impedance circuit. For
proper operation it is recommended that Vin and

Vout be constrained to the range VSS < (Vin or

Vout)s VDD.
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ELECTRICAL CHARACTERISTICS (TA = 25°C Unless Otherwise Stated, Voltages Referenced to VSS)

Data Iabelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’Spotential performance.
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TYPICAL CHARACTERISTICS*

TRUTH TABLE
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Divide by N

O: Voltage level= O or open cir@*3’

● The binary setting of 0000 OOd~>Qn~OOOOOOOlon P8 to PO results
in a 2 and 3 division whi~~~nor?~the 2N -1 sequence. When pin

is not connected the l~*&:$’~@l on that pin can be treated as a “0”.,. ..

ti~mmable divider inputs (binary)
y,g *’

fin ‘;”
Frequency Input (PDIP, SOG — Pin 2)

Frequency input to programmable divider (derived from
Vco).

osq~, Oscout
Oscillator Input and Oscillator Output (PDIP, SOG —
Pins 3,4)

Oscillator/amplifier input and output terminals.

‘$’ $Detout (PDIP, SOG — Pin 7) a

Signal for control of external VCO, output high when ~n/N is ~
less than the reference frequency; output low when fin/N is
greater than the reference frequency. Reference frequency is

the divided down oscillator — input frequency typically 5.0 or
10 kHz.

NOTE

Phase Detector Gain = VDD/4Z.

FS
Reference Oscillator Frequency Division Select (PDIP,
SOG — Pin 6)

When using 10.24 MHz OSC frequency, this control selects
10 kHz, a “O” selects 5.0 kHz.

+ 2out (PDIP, SOG — Pin 5)

Reference OSC frequency divided by 2 output; when using
10.24 MHz OSC frequency, this output is 5.12 MHz for fre-

quency tripling applications.

VDD

Positive Power Supply (PDIP, SOG — Pin 1)

Vss
Ground (PDIP — Pin 18, SOG — Pin 20) w
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PLL SYNTHESIZER APPLICATIONS

The MC145106 is well suited for applications in CB radios
because of the channelized frequency requirements. A typi-

~
cal 40 channel CB transceiver synthesizer, using a single

~ CryStai reference, is shown in Figure3 forreceiverIFvalues
of 10.695 MHz and 455 kHz.

In addition to applications in CB radios, theMC145106 can
be used as a synthesizer for several other systems. Various
frequency spectrums can be achieved through the use of

proper offset, prescaling, and loop programming techniques.
In general, 300 – 400 channels can be synthesized using a
single loop, with many additional channels available when
multiple loop approaches are employed. Figures 4 and 5 are
examples of some possibilities.

In the aircraft synthesizer of Figure 5, the VHF loop (top)
will provide a 50 kHz, 360 channel system with 10.7 MHz
R/T offset when only the 11.0500 MHz (transmit) and

12.1200 MHz (receive) frequencies are provided to mixer #1.

When these signals are provided with crystal oscillators, the

result is a three crystal 360 channel, 50 kHz step synthesizer.

When using the offset loop (bottom) in Figure 5 to provide the

indicated injection frequencies for mixer #1 (two for transmit

and two for receive) 360 additional channels are possible.

This results in a 720<hannei, 25 kHz step synthesizer which

requires only two crystals and provides R~ offset capability.

The receive offset value is determined by the .l~~QJ MHz~~.i$:l.’<,:* ,,,
crystal frequency and is 10.7 MHz for the exqq~+t,

The VHF marine synthesizer in Figure ~,h~~,~l@sa single

loop approach for FM transceivers. The ,~Q,Q@erates on fre-

quency during transmit and is offs~s~d~~ward during re-

ceive. The offset corresponds to t,$;w~~ye IF (10.7 MHz) for

channels having identical recel~<tr~’$mit frequencies (sim-

plex), and is (10.7 – 4,6= 6~l~~M~A$6r duplex channels. Car-

rier modulation is introduc~:~$~he loop during transmit.
.,,’~.1:.:t,,.,>,.~,.. “,a.~~

.,\i:...,,,,$ ~~

m

I
Rn

,,1, 16.270-16.710 MHz

2ND MIXER LOCAL OSC SIGNAL

~
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~ LOCKDETECT

I

+01
11REF 29,210

DIVIDER

5.12 MHz 2.5 kHz PHASE
10.24MHz)

L
I II II IIIIJ

111111111
PROGRAMMABLEINPUTS MODUMTION ~

N=97T0 153*152

0.2425-0.3825

LOOP

n

VCOAND
FILTER BUFFER

3TRANSMIT

MODULATION

CIRCUIT

TWNSMIT RANGE

156.025-157.425 MHz ~

*157.4.

● Receiver IF= 10.7 MHz.
! .......,,,

~F*S!* ~>’:,

● Low Side Injection.
“!$.$!*

,<. “t’\,. ,,:,,
● Duplex Offset =4.6 MHz.

?,$:..~~,J/*,
)*.>&:t.‘:~

● Step Size =25kHz.
$$$;,,,,.’,!C,t.:j,

‘:!,..
● Frequencies in MHz unless noted.

.*$
.\i$\,..

● Valuesin parentheses are fora5.O kHz reference f~+$uency,

● Example frequencies for Channel 28 shown by *.:.}: I$:T
#Can be eliminated by adding 184 to + N for D:t~~~@@annels.. .

Transceiver Synthesizer

—
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hDt
10.24 MH

I

29,210

DIVIDER

5.0 kHz
PHASE + LOOP

DETECTOR
MCI45106

FILTER

1 (
+N2g_l

I Ill 11111
AMAMMA I

VHF LOOP VDD GND
PROGRAMMING

nVCO AND

BUFFER

750 kHz - 25~ kHz

N=150-509 MIXER

#l
~ +10 *

TRANSMIT

116.000-135.975 MHz

(25 kHz STEPS)

~
I 11.0500 MHZ

LOCK DHECT
I

=

5.12 MHz REF OSC 29,210

AND +2 DIVIDER

Imu AOF

Y

11.0525 MHz

RECEIVE

12.1200 MHz

12.1225 MHz
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PACKAGE DIMENSIONS

P SUFFIX
PLASTIC DIP (DUAL IN-LINE PACKAGE)

CASE 70742

DW SUFFIX
..$,}. ,<..

‘*$>
SOG (SMALL OUTLINE GULL-WING) PACKA.@j~,,

CASE 751 D-04
,,&,,j , ,~,.,..

NOTES
1. DIMENSIONINGANO

ANSI Y14.5M, 1982,
2. CONTRO~NG OIMENSION MIUMETER.
3. DIMENSIONSA ANOS 00 NOT INCLUDE

MOLOPROTRUSION,
4. MAXIMUM MOLDPROTRUSION0.150

(0.006)PER SIOE,
5. DIMENSION D DOES NOT INCLUOE

OAMBARPROTRUSION.ALLOW~LE
OAMBARPROTRUSIONSWLL BE 0.13
(0.005)TOTALIN EXCESS OF O DIMENSION
AT HIMUM MATERIALCONOMON.

mMILUMETERS INCHES

DIM MIN MAx MIN MAX
A 12.65 12.95 0.499 0.510
B 7.@ 7.W 0.292 0.299
c 2.35 2.65 0.093 0.104
D 0,35 0.49 0.014 0.019
F 0.50 0.90 0.020 0.035
G 1,27BSC 0.050 BSC
J 0.25 0.32 0.010 0.Ol2
K 0.10 0.25 0.004 o.m9
M 0“ 7“ 00 70
P 10.05 10.55 0.395 0,415
R 0.25 0.75 0.010 0.029

~,,,p -Ii..
,,....~,~..:,’. \.:..

Motorola reserves th~$;~kjo~$ake changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding

the suitability of its@@*for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specificallydisclal~~andallliability,includingwithoutlimitationconsequentialorincidentaldamages. cTypicaVparameterswhichmaybepro”idedinMotorola
data sheets an@~s~l Icatlons can anddovary m different appllcatlonsand actual performance mayvaryovertime. All operating parameters, including’’Typicals”
must be v~,mte~.$~r each customer application by customer’s technical expens. Motorola does not convey any license under its patent rights nor the rights of
others. ~woro,$ products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other

aPPliQ@wsW@nded to suPPort or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordexwoccur. Should Buyer purchase oruse Motorola products foranysuch unintended orunauthotized application, Buyer shall indemnify and hold Motorola
atiikts ~cers, emPlOYeeS, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
a~.~~~ut of, directly or indirectly, any claim of personal inju~ or death associated with such unintended or unauthorized use, even if such claim alleges that
M@rola was negligent regarding the design or manufacture of the parL Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer,
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ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrid Park,
51 Tng Kok Road, Tai Po, N.T., Hong Kong. 852-26629298

CUSTOMER FOCUS CENTER: 1-800-521-6274

0 MC145106/D


