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Mr. Permpong Huantham 46015316

Mr. Yothin  Phanphut 46015318

Advisor
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ABSTRACT

This project studies and implements procedure of electric equipment control
through AC using microcontroller as data signal controller. The digital data and carrier
signal are modulated by using Frequency Shift Keying means (FSK). Then the
modulating signal tranferred by using transformer coupling through AC line. At the
terminal, another transformer coupling will transfer the modulating signal form the
same AC line. After that it is demodulated by using Phase Lock Loop method (PLL) to
keep the data signal for electric equipment control. The benefits of this project are the
user can move the controller conveniently and safe the time for making control line. It

can be concluded that this project will help the user safe the expense of control line.
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THI = 256 — (AMAINDUDIATARN0a / 384)/ DRI 1LBA)
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udria sMOD Ramawasziiumsiiamsnigaunsasiuea duiumsdmuasaly

uft TH1 399938140910
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L.A1T NDOARATHBAN1AYUIA (Amplitude Shift Keying : ASK)
2.MINBAANATABDN IR (Phase Shift Keying : FSK)
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2.2.1 MINOQRAATABANIIVUIA (Amplitude Shift Keying: ASK)
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2.22 MsNBQANAINBANIUHE (Phase Shift Keying: PSK)
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2.2.3 msuagmmﬁﬁﬂeaﬂnmmﬁ (Frequency Shift Keying: FSK)
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2.3 299305290 NUDIAWIZYIIH 1Y (Band Pass Filter)
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24 lﬂn’ﬁﬂﬂgﬂ(Phase Lock Loop)
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Tilsunsunsesds
KEY1 EQU
KEY?2 EQU
KEY3 EQU
KEY4 EQU
KEYS EQU
KEY6 EQU
KEY7 EQU
KEYS EQU
KEY9 EQU
KEY0 EQU
KEYSTR EQU
KEYSHP EQU
DATI1 EQU
DAT?2 EQU
DAT3 EQU
DAT4 EQU
DATS EQU
DAT6 EQU
DAT7 EQU
DATS EQU
DATSHP EQU
VOTE EQU
TA EQU
PO_TEMP EQU
FLAG_General EQU
TIME_S0ms  EQU
TIME_500ms EQU
ST_COUNT  EQU
L1 BIT

L2 BIT

L3 ) BIT

L4 BIT

030H
031H
032H
033H
034H
035H
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040H
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LS
L6
L7
L8

FlagSend

CLI

CL2

CL3
LED

START:

BIT
BIT
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BIT

BIT
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BIT
BIT

BIT

ORG
AIMP
ORG
LIMP

MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SETB
CLR

SETB

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

04H
O5H
O06H
O7TH

08H

P26
P25
P2.4

P3.7

0000H
START
000BH

INT_TO

SCON, #52H
TMOD, #21H
THI. #0FDH
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THQ, #4BH
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KEY2, #00H
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MAIN:

DEG:

BUMP:

MAIN2:
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MOV

ACALL
ACALL
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A, #05BH, MAIN9
CHKS

A, #OOH

A, KEYS, BUMP7
KEYS, #01H
DATS, #80H

L8

MAINY

L8

DATS, #80H
KEYE, #00H
MAINY

ClL2

CL3

A, P2

A, #O6EH, MAIN10
CHK3

A H#O0H

A, KEY3, BUMPS
KEY3,#0IH
DATS3, #04H

L3

MAINI0

68



BUMPS: CLR L3

MOV DAT3, #04H
MOV KEY3, #00H
SIMP MAIN10
MAIN_L: SIMP MAIN_K
MAIN10: SETB CL2
CLR CL3
MOV A, P2
CINE A, #06DH, MAIN L
ACALL CHKé
MOV A, #OOH
CINE A, KEY6, BUMP10
MOV KEY6, #01H
MOV DATS, #20H
SETB L6
SIMP MAIN L
BUMP0: CLR L6
MOV DAT6, #20H
MOV KEY$, #00H
SIMP MAIN L
MAIN_H: SIMP MAIN_L
CHK1: ACALL DELAY lms
CINE A, #03EH, MAIN_H
K1: MOV A2
CINE A, #03FH, KK
RET
KKI: SIMP K1
CHK2: ACALL DELAY _Ims
CINE A, #0SEH, MAIN_H
K2: MOV A, P2
CINE - A, #05FH, KK2
RET

KK2: SIMP K2



CHK3:

K3:

KK3:

CHK4:

K4:

KK4:

CHKS:

K35:

KKS5:

CHK6:

K6:

KKé6:

CHK7:

K7:

KKT:

ACALL
CINE
MOV
CINE
RET
SIMP

ACALL
CINE
MOV
CINE
RET
SIMP

ACALL
CINE
MOV
CINE
RET
SIMP

ACALL
CINE
MOV
CINE
RET
SIMP

ACALL
CINE
MOV
CINE
RET
SIMP

DELAY_Ims
A, #06EH, MAIN_H
A, P2

A, #06FH, KK3

K3

DELAY Ims
A, #03DH, MAIN_H
A, P2

A, #O3FH, KK4

K4

DELAY 1ms

A, #05DH, MAIN_H
A, P2

A, #05FH, KK5

K3

DELAY Ims

A, #06DH, MAIN H
A, P2

A, #06FH, KK6

K6

DELAY Ilms

A, #03BH, MAIN H
A, P2

A, #O3FH, KK7

K7
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CHKE:

K8:

KKS:

CHKSHEP:

K12:

SEND DATA:

INT_TO:

NEXTI:

ACALL
CINE
MOV
CINE
RET

SIMP

ACALL
CINE
MOV
CINE

RET

MOV
JINB
CLR

MOV
JNB
CLR

MOV
MOV
INB
CLR
RET

INB
INC
MOV
CINE
CLR
CLR
MOV
MOV
MOV
RETI

71

DELAY_ Ims
A, #05BH, MAIN_H
A, P2

A, #05FH, KK8

K8

DELAY Ims
A, #O067TH, MAIN_H
A, P2

A, #O06FH, K12

SBUF.# ‘@'
T, $
TI

SBUF, #'S'
TI, &
TI

A, PO TEMP
SBUF, A

TL S

Ti

FlagSend, NEXT]
TIME_50ms

A, TIME_50ms
A, #10, NEXT]
LED

FlagSend
TIME_50ms, #00
TLO, #0FDH
THO, #4BH



RECEIVE_DATA:MOV

INB
LR
MOV
JNB
CLR

MOV
SETB
JNB
CLR
MOV
CINE
MOV
CLR

JNB
CLR
MOV
CINE
INB
CLR
MOV

MOV

RET

72

SBUF, #'@'
TL S

TI

SBUF, # 'R’
8

TI

TIME_50ms, #00

FlagSend

Rl 3

RI

A, SBUF

A, #'@', RECEIVE_DATA
TIME_50ms, #00

FlagSend

R $

RI

A, SBUF

A, #'P, RECEIVE_DATA
RIS

RI

A, SBUF

PO_TEMP, A

< e 3 ok 3 o ok 3 sk ok o ok 3k ok ok 3k ok ok ok ok e sk 3k ok ook ok ok sk ok ok ok ok ok 3k s ok o ke s e o e ke ol ok dk ok ok ok ok ke o ok ok ke sl ol ke ok sk e ok ook ok e ke e ke e ke ke
1

:DELAY TIME

- ok e e e ok ok ok ke ok o of o ke o ok o ok e e ke o ok ROk e kok ko k ko ke ok ok Aok k kok ok ok ok ok kA kA kR Rk ok ko sk
s

DELAY _lms:

DELAY 1ms_1:

END

MOV
NOP
NOP
DINZ
RET

R6, #0E6H

R6, DELAY 1ms_|
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FALT EQU
PO_TEMP EQU

ORG
MOV
MAIN: MOV
MOV
MOV
SETB

MOV

rrl: MOV
INB
CLR
MOV
CINE

INB
CLR
MOV
CINE

MOV
INB
CLR
MOV
INB
CLR

MOV
MOV
INB
CLR
SIMP
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030H
031H

0000H

PO, #00H

SCON, #52H
TMOD, #20H
THI, #0FDH
TRI

P0O_TEMP, #0FH

PO, PO_TEMP
RIL §

Rl

A, SBUF

A, #'@'\erl

RL S
RI
A, SBUF

A #'R\m2

SBUF, # @'
TL S

Tl

SBUF, #'P'
TI, S

TI

A, PO_TEMP
SBUF,A

TL §

TI

rl



m2:

END

CINE
INB
CLR
MOV
MOV
SIMP

A, #'S,mml
RI, §

RI

A, SBUF
PO_TEMP, A

rrl

75
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FEATURES

e Low-Sine Wave Distortion, 0.5%, Typical

e Excellent Temperature Stability, 20ppm/°C, Typ.
Wide Sweep Range, 2000:1, Typicai
Low-Supply Sensitivity, 0.01%V, Typ.

Linear Amplitude Modulation

TTL Compatible FSK Controls

Wide Supply Range, 10V to 26V

Adjustable Duty Cycle, 1% TO 99%

L

XR-2206

Monolithic
Function Generator

June 1997-3

APPLICATIONS
s Waveform Generation

® Sweep Generation
® AM/FM Generation
e V/F Conversion
& FSK Generation

® Phase-Locked Loops {VCO)

GENERAL DESCRIPTICN

The XR-2206 is a monolithic function generalor
integrated circuit capable of producing high quality sine,
square, friangle, ramp, and pulse waveforms of
high-stability and accuracy. The ouiput waveforms can be
both amplitude and frequency modulated by an external
voltage. Frequency of operation can be sslected
externally aver a range of 0.01Hz to more than 1MHz.

The circuit is ideally suited for communications,
instrumentation, and function generator applications
requiring sinusoidal tone, AM, FM, or FSK generation. It
has atypical drift specification of 20ppmy°C. The oscillator
frequency can be linearly swept over a 2000:1 frequency
range wilh an exteral control voltage, while maintaining
low distortion.

ORDERING INFORMATION

Operating
Part No. Package Temperature Range
XR-2206M 16 Lead 300 Mil CDIP -55°C to +125°C
XR-2206P 16 Lead 300 Mil PDIP —40°C to +85°C
XR-2206CP 16 Lead 300 Mil PDIP 0°C lo +70°C
XR-2206D 16 Lead 300 Mil JEDEC SOIC D°C to +70°C

AW L S L L L0 55 89 45 AW

€1972

EXAR Comaoration, 48720 Kato Road, Fremont, CA 94538 4 (510) 668-7000 & (510) 668-7017
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XR-2206

AR AT A A

Timing
Capacitar

Timing
Resistors

2

— TC1®7
— 102 (()—

Voo

®

GND  BIAS

® ®©

11) SYNCO

— TR1®h

L~ tre
Fski (@——]

vco > J
< ol
Cument It li
Swilches zﬁ#d Igi:?;
Shaper

amst (1)

WAVEAT @

waveaz (12)

SYMAT @*

symaz (i5)

>—@ 570

*"@MO

Figure 1. XR-2206 Block Diagram
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AMSI SYMA2 AMSI 1 7 wsl| sYMA2
STO SYMA1 STO 2 1313 SYMAY
MO WAVEAZ MO 3 I WAVEAZ
Vee WAVEAT Vee 4 133 wavear
TC1 GND TC1 5 2] GND
C2 SYNCO 1C72 [ i SYNCO
TR1 BIAS TR 7 @D gIAS
TR2 FSKI TR2 8 9 3 F5KI

16 Lead PDIP, COIP {0.3040™} 16 Lead SOIC {Jedec, 0.300")

PIN DESCRIPTION

Pin # Symbol Type |Description
1 AMSI | Amplitude Modulating Signal Input.
2 STO 0 Sine or Triangle Wave Outpui.
3 MO O Multiplier Output.
4 Vee Positive Power Supply.
5 TC1 H Timing Capacitor input.
5] TC2 | Timing Capacitor Input.
7 TR1 o] Timing Resistor 1 Output.
8 TR2 Q Timing Resistor 2 Qutput.
9 FSKI | Frequency Shift Keying Input.
10 BIAS O internal Voltage Reference.
" SYNCQO Q Sync Output. This cutput is a open collector and needs a pull up resistor to Vee.
12 GND Ground pin.
13 WAVEA1 [ Wave Form Adjust Input 1.
14 WAVEAZ t Wave Form Adjust Input 2.
15 SYMA1 | Wave Symetry Adjust 1.
16 SYMA2 | Wave Symetry Adjust 2.

MDY L L LD L LA ST TEM"
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DC ELECTRICAL CHARACTERISTICS
Test Conditions: Test Circuit of Figure 2 Vee = 12V, T = 25°C, C = 0.01uF, Ry = 100k, Rz = 10kQ, Rz = 26k
Unless Otherwise Specified. 51 open for triangle, closed for sine wave.

XR-2206M/P XR-2206CP/D
Parameters Min. ] Typ. ] Max. | Min. | Typ. l Max. | Units | Conditions
General Characterisfics
Single Supply Voltage 10 26 10 26 Vv
Split-Supply Voltage +5 +13 5 +13 v
Supply Current 12 17 14 20 mA Ry = 10kQ
Oscillator Section
Max. Operating Frequency 05 1 0.5 1 MHz | C = 1000pF, Ry = 1k
Lowest Practical Frequancy 0.01 0.01 Hz C = 50uF, Ry=2MQ
Frequency Accuracy +1 +4 2 % offy |fg=1/RC
Temperature Stability +10 +50 +20 ppmi°C |0°C < Tp< 70°C
Frequency Ry = Ry = 20kQ2
Sine Wave Amplitude Stability? 4800 4B00 ppmicC
Supply Sensitivity 0.01 0.1 0.01 %N | Viow = 10V, VyigH = 20V,
Ry = Rp = 20k£2
Swesep Range 1000:1 | 2000:1 2000:1 fu=fL |fyu @Ry =1kQ
f|_ @ R1 = 2MQ

Sweep Linearity

10:1 Sweap 2 % f. = 1kHz, fy = 10kHz

1000:1 Sweep 8 % fi = 100Hz, fy = 100kHz

FM Distortion 0.1 0.1 % +10% Deviation
Recommended Timing Components

Timing Capacitor: C 0.001 100 | 0.001 100 uF Figure 5

Timing Resistors: Ry & Rs 1 2000 1 2000 ke
Triangle Sine Wave Output! Figure 3

Triangle Amplitude 160 160 mV/kQ | Figure 2, S5 Open

Sine Wave Amplitude 40 60 80 60 mV/ke | Figure 2, 84 Closed

Max. Output Swing 6 6 Vp-p

QOutput Impedance 600 600 Q

Triangle Linearity 1 1 %

Amplitude Stability 0.5 0.5 dB For 1000:1 Sweep
Sine Wave Distortion

Without Adjustment 2.5 25 % R4 = 30kQ2

With Adjustment 0.4 t.0 0.5 1.5 % See Figure 7 and Figure 8

Notes

T Qutput amplitude is diractly proportional to the resistance, R3, on Pin 3. See Figure 3.

2 For maximum amplitude stability, Rz should be a positive temperature coefficient resistor,
Bold face parameters are covered by production test and guaraniead over operaling temperatura rangs.

ATV L L S5 L L L L9 A& ¢

AR TOM™
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DC ELECTRICAL CHARACTERISTICS (CONT’'D)

XR-2206M/P XR-2206CP/D

Parameters Min, I Typ. | Max. | Min. | Typ. | Max. | Units | Conditions
Amplitude Modulation

Input Impedance &0 100 50 100 kQ

Modidation Range 100 100 %

Carrier Supprassion 55 55 dB

Linearity 2 2 % For 95% modulation
Square-Wave Cutput

Amplitude 12 12 Vp-p |Measured at Pin 11.
Rise Time 250 250 ns CL = 10pF

Fall Time 50 50 ns CL=10pF
Saturation Voltage 0.2 04 0.2 0.6 v Iy = 2mA

Leakage Current 0.1 20 0.1 100 pA Ve = 26V

FSK Keying Level (Pin 9) 0.8 14 24 0.8 14 24 v See section on circuit controls
Reference Bypass Vollage 25 341 33 2.5 3 35 v Measured at Pin 10.
Notes

! Output amplitude is directly proportional to the resistancs, Ry, on Pin 3. See Figure 3.
2 For maximum amplitude stability, R shouid be a positive temperature coefficient resistor,
Bold face paramsters are covered by production test and guaranioed over oparating temperature range.

Specifications are subject to change without notice

ABSOLUTE MAXIMUM RATINGS

Power Supply . ... ... . ... . . 28V Tolal Timing Current .. ... ................ ... BmA
Power Dissipation ................ .. .. .. 750mw Storage Temperature ... ......... -65°C to +150°C
Derate Above 25°C . ..., . ... .. . ... ... . Smw/C

SYSTEM DESCRIPTION

The XR-2206 is comprised of four funclional blocks: a  terminals to ground. With two timing pins, two discrete
voltage-controlled oscillator (VCO), an analog multiplier output frequencies can be independently produced for
and sine-shaper; a unily gain buffer amplifier; and a setof ~ FsK generation applications by using the FSK input
current switches. control pin. This input controls the current switches which

The VCO produces an output frequency proportional to select one of the timing resistor currents, and routes it to
an input current, which is set by a resistor from the timing  the VCO.

ATV L S5 £ L L AW S LWL
5
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FEATURES

& Wide Frequency Range, 0.01Hz to 300kHz
® Wide Supply Voltage Range, 4.5V to 20V
o HCMOSITTL/Logic Compatibility

* FSK Demoedulation, with Carrier Detection
+ Wide Dynamic Range, 10mV to 3V rms

¢ Adjustable Tracking Range, +1% to 80%

® Excellent Temp. Stability, +50ppm/~C, max.

XR-2211

SK Demeodulator/
Tone Decoder

oy o 5

June 1997-3

APPLICATIONS

e Caller ldentification Delivery
e FSK Demodulation

¢ Data Synchronization

¢ Tone Decoding

o FM Detection

e Carrier Delection

GENERAL DESCRIPTION

The XR-2211 is a monolithic phasedocked loop (PLL)
system especially designed for data communications
applications. It is particulady suited for FSK modem
applications. it operates over a wide supply voilage range
of 4.5 to 20V and a wide frequency range of 0.01Hz to
300kHz. It can accommodate analog signals between
10mV and 3V, and can inferface with conventional DTL,
TTL, and ECL logic families. The cireuit consists of a basic
PLL for tracking an inpul signal within the pass band, a

quadrature phase detector which provides carrier
detection, and an FSK voltage comparator which provides
FSK demodulation. External components are used to
independently set center frequency, bandwidih, and output
delay. An internal voltage reference proportionat to the
power supply is provided at an output pin.

The XR-2211 is available in 14 pin packages specified for
military and industrial temperature ranges.

ORDERING INFORMATION

Operating
Part No. Package Temperature Range
XR-2211M 14 Pin CDIP {0.3007) -55°C to +125°C
XR-2211N 14 Pin CDIP {0.300") -40°C to +85°C
XR-2211P 14 Pin PDIP {0.300) -40°C to +85°C
XR-22111D 14 Lead SOIC (Jedec, 0.150%) -40°C to +85°C

AR L LD L5 L L5 AP AV LY,

©1992

" ,,%?

SRS
e

TOM’

EXAR Corporation, 48720 Kato Road, Fremont, CA 94538 ¢ {510) 668-7000 @ FAX (510) 668-7017
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BLOCK DIAGRAM
GND NC

O O ®

NeAmleﬁer 1} 1po
INP @ L
I/ oo 3) LDF
TiM C1 @ | ok
Detect
C
— . Comparator 6) LDOQ
nmcz 13 Quad
8-Det . 5 ) LDOQN
TMR (12
internal
VREF @ ]I VREF l,
Refarence FSK Comp 7)bo
COMP | a

Figure 1, XR-2211 Block Diagram
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PIN CONFIGURATION

vee O Vee =11 T w o Timet
INP E INP ] 2 13 || TImMC2
LoF (] LbF = 2 B TIMR
GND E GND 4 " = LDO
LooaN (5] LDOAN 5 10 1= Veer
Looa [&] LDoQ 6 s [P NG
Do E oo T 8 [ COMP |
14 Lead CDIP, PDIP (0.300") 14 Lead SOIC (Jedec, 0.150%)
PiN DESCRIPTION
Pin # Symbol Type | Description

1 Ve Positive Power Supply.
2 INF | Receive Analog Input.
3 LDF o Lock Detect Filter.
4 GND Ground Pin.
5 LBOQN o] Lock Detect Output Not. This output will be low if the VCQ is in the capture range.
6 LDOO O Lock Detect Output. This output will be high ifthe VCO is in the capture range.
7 Do O Data Output. Decoded FSK output.
8 COMP | i FSK Comparator Input.
9 NC Not Connected,
10 VRree O Internal Voltage Reference. The value of VRer is Vee/2 - 850mV.
11 LDO (8] Loop Detect Output. This output provides the result of the quadrature phase detection.
12 TIMR | Timing Resistor Input. This pin connects 1o the timing resistor of the VCO.
13 TMC2 i Timing Capacitor Input. The timing capacitor connects between this pin and pin 14.
14 TIMCt [ Timing Capacitor Input. The timing capacitor connects batween this pin and pin 13.

V reso g S S ) S S L
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ELECTRICAL CHARACTERISTICS .
Test Conditions: Voc = 12V, T = +25°C, R = 30KQ, Cq = 0.033uF, unless otherwise specified.

Parameter l Min. l Typ. l Max. Unit l Conditions
General
Supply Valtage 4.5 20 v
Supply Current 4 7 mA Rg > 10KQ. See Figure 4.
Oscillator Section
Frequency Accuracy +1 +3 % Deviation from fg = 1/Rg Cg
Frequency Stability
Temperature +20 +50 ppmicC | See Figure 8.
Power Supply 0.05 0.5 %V Vec =12 +1V. See Figure 7.
02 YulN Yoo = +5V. See Figure 7.
Upper Frequency Limit 100 300 kHz Rp = 8.2KQ, Cp = 400pF
Lowest Praclical Operaling 0.01 Hz Rg = 2MQ, Cp= 50uF
Frequancy
Timing Resistor, R - See
Figure 5
Operating Range 2000 K
Recommendsd Range 5 K2 See Figure 7 and Figure 8.
Loop Phase Dectector Section
Peak Qutput Currant +150 +200 +300 A Measured at Pin 11
Quiput Offset Current 1 pA
Qutput Impedance 1 MQ
Maximum Swing +4 +5 vV Referanced to Pin 10
Quadrature Phase Detector Measured at Pin 3
Peak Outpul Current 100 300 pA
Output Impedance 1 MO
Maximum Swing 1 Vpp
Input Preampt Section Measured at Pin 2
Input Impedance 20 KE2
input Signal
Voltage Required o
Causa Limiting 2 10 my ms

Notes

Parameters are guaranteaed over the recommended operaling conditions, but are not 100% tested in production.
Boid face parameters are coverad by production test and guaranieed over operating temperatura rangs.

ATV LD S5 L5 L9 S LAY SV LW
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DC ELECTRICAL CHARACTERISTICS {(CONT'D)

XR-2211

Test Conditions: Vee = 12V, Ta = +25°C, Rg = 30KQ, Cy = 0.033uF, unless otherwise specified.

Parameter

l Min. ! Typ. ] Max.

[ Unit lConditions

Voltage Comparator Section

Input Impedance 2 MQ Measured at Pins 3 and 8
Input Bias Current 100 nA

Voltage Gain 55 70 dB R =56.1KQ

Output Vollage Low 300 500 my le = 3mA

QOutput Leakage Currant o 10 1.8 Vo =20V

Internal Reference

Voltaga Level 49 53 5.7 v Measured at Pin 10
Output Impedance 100 Q AC Small Signal
Maximum Source Current BG pA

Notes

Paramaters are guaranteed over the recommended operaling conditions, but are not 100% tested in productior.
Bold face parameters are covered by producton test and guaranteed over operating lemperature range.

Specifications are subject to change without notice

ABSOLUTE MAXIMUM RATINGS

PowerSupply ....... .. .. i, 20V
Input Signal Level ....... ... o 3V rms
Power Dissipation ....................... 900mw

Package Power Dissipation Ralings

EEIPTNG. W LI LILLIE e . 0. . 750mw
Derate Above TA=25°C .......... .. ... Bmw/°C
RINIAEOLOM § . I\ Sy BOOMW
Derate Above T, =25°C .............. 80mWw/°C
SOG4 IUN Y. W% ... 390mw
Derate Above To=25°C ... ............ Smw/°C

SYSTEM DESCRIPTION

The main PLL within the XR-2211 is constructed from an
input preamplifier, analog multiplier used as a phase
detector and a precision voltage controlled oscillator
(VCO). The preamplifier is used as a limiter such that
input signals above typicaily 10mV rms are amplified to a
constant high level signal. The multiplying-type phase
detector acts as a digilal exclusive or gate. its output
(unfiltered) produces sum and difference frequencies of
the input and the VCO output.  The VCO is actually a
current controlled oscillator with its normal input current
(fo) set by a resistor (Rg} ta ground and its driving current
with a resistor {R¢) from the phase dateclor.

The output of the phase detector produces sum and
difference of the input and the VCO frequencies

{internally connected). When in lock, these frequencies
are fiy+ fyco (2 times fIN whenin lock}and fiy - fyco (OHz
when lock). By adding a capacitor to the phase detector
autput, the 2 timas fiy component is reduced, leaving a
DC voltage that represents the phase difference between
the two frequencies. This closes the loop and allows the
VCO fo track the input frequency.

The FSK comparalor is used to determine if the VCO is
driven above or below the center frequency (FSK
comparator). This will produce both active high and

active low outpuls to indicate when the main PLL is in lack
(quadrature
comparator).

phase detectior and lock deteclor

TEOM
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