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1 Semester, 1993

ABSTRACT

There are Bany method of data communication syster which
transeitted from one place to another. The efficiency in each method
pust have high accuracy or low distortion in accept condition.

The data communication in this project will use radio frequency
wave to propagate on air to destination by analog signal (information)
conversion which converse to PSK signal or FSK signal and then it

In opposite at the destination will recieve radio frequency wave
and demodulate to PSK signal or FSK signal. '

In this project the either PsK signal or FSK signal can be use

at 1280 baud rate,and half-duplex data comrunication only.
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Interface between data terminal equipment
and data circuit-terminating equipment for ter-
minals aperating in the packet mode on public
data networks

Electrical characteristics for unbalanced double-
current interchange circuits for general use
with integrated circuit equipment in the field of
data communications

Electrical characteristics for balanced double-
current interchange circuits for general use
with integrated circuit equipment in'the field of
data communications

CITT

Clt



V.27

Number

V.28
V.30

V31

V.35

V.40

V.41
V.50

V.51

V.52

V.53

V.56

V.57

Modem for data signaling rates up to 4800
bits/second over leased circuits

Title

Electrical characteristics for interface circuits

Parallel data transmission svstem for universal
use on the general switched telephone network

Electrical characteristics for contact closure-
type interface circuits

Transmission of 48 kilobits/second data using 60
to 108 kHz group bank circuits

Error indication with electromechanical equip-
ment

Code-independent error control system

Standard limits for transmission quality of data
transmission

Organization of the maintenance of inter-

national, telephone-type ‘circuits used for data
transmission

Characteristics of distortion and error rate
measuring apparatus for data transmission

Limits for the maintenance of telephone-type
circuits used for data transmissjon

Comprehensive tests for modems that use their
own interface circuits

Comprehensive test set for high transmissicn
rates



The V Series of CCITT for data transimission over the voice cir-
cuil or analog networks

V.1

V.2
V.3
V.4
V.10
V.11

V.13
V:15
V.21

V.22

V.23

V.24

V.25

Equivalence between binary notation symbols
and the significant conditions of a two-condition
code

Power levels for data transmission  over
telephone lines

International Alphabet No. 5 for transmission of
data and messages

General structure of signals of the 7-unit code .
for data and message transmission

‘ Use of the telex netwwork for data transmission at

the modulation rate of 50 baud

Automatic calling and/or answering on the telex
network

v

Answer-back unit simulators
Use of acoustic couplers for data transmission

200 baud modem standardized for use in the
general switched telephone network

Standardization of modulation rates and data
signaling'rates for synchronous data transmis-
sion in the general switched telephone network

Standardization of modulation rates and data
signaling rates on leased telephone circuits

600/1200 baud modem standardized for use on
the general switched telephone networks

Functions and electrical characteristics of cir-
cuits at the interface between data terminal

equipment and data circuit-terminating equip-
ment

Automatic calling and/or answering on the
general switched telephone network

2300 bits/second modem for use on fourawire
leased point-to-point circuits

2400 bits/second modem for use on the general
switched telephone network



X.30

X.31

X.32

X.33

X.40

X.50

Number

X.51

X.85

X.96

Standardization of basic model page-printing
machine in accordance with International
Alphabet No. 5

Characteristics for start-stop data terminal
equipment using International Alphabet No. 5

Answe: back units for 200 baud start-stop

machines in accordance with International
Alphabet No. 5

Standardization of an international text for the
measurement of the inargin of start-stop ma-
chines in accordance with International Alpha-
bet No. 5

Standardization of frequency-shiflt modulated
transmission sysiems for the provision of
telegraph and data channels by frequency divi-
sion of a primary group

Fundamental parameters of a multiplexing
scheme for the international interface between
synchronous data networks

Fundamental parameters of a multiplexing
scheme {or the international interface between
synchronous data networks using 10-bit enve-
lope structure

Common channel signaling for synchronous
data applications-data user part

Terminal and transit control signaling for start-
stop services on international circuits between
asynchronous data networks

Decentralized terminal and transit control
signaling system on international circuits be-
tween synchronous data networks

Hypothetical reference connections for public
synchronous data networks

Network parameters in public data networks

Call progress signals in public data networks
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Siable FSK fdodems F¢
AR-2207, AR-220€ and

x.

..a.

INTRODUCTION

Fregquency shift keying (FSK) is the most commonly used method
order to use FSK, a modulator-demodulator (modem) is needed o t
back again.

This Applications Note desuribes the design of a modem using state-of
non. The devices featured are the XR-2206 and XR-2207 FSK modulators, and the XR-2211 FSK demodulater with carrier-
capability. Because of the superior frequency stability (typically 20 ppm/°C) of these devices, a properly designed modzn.
them will be virtually free of the temperature and voltage-dependent drift problams asso
tion, the demodulator pecformance is independent of incoming siznal strergeh variat

for transnitting di

ransiate digital 1's

-the-art Exar de

‘--z??,_-s_‘:’:g-g 3

igital datz over telecommunic
and 0's into their respecti

eviles ¢

ion

vE [re

voltages are generated incernally, the external parts count is much lower than in 'most other designs. The modem Jev:

this Applications Note can be Used with murk and space frequencies anywhere {rom se

THE XR-2206 FSK

FEATURES I

e Typically 20 ppm/°C temperature stability .

e Choice of 0.3% THD sinewave, triangle. or squarewave

output
e Phuase-continuous FSK output
e [pputsare TTL and C;MOS compatible

® [ow power supply sersitivity (0.01%/V)

circuited

MODULATOR

otentiometers Ry and Rg should be adjusted
otai harmmonric distortion. In zpplicatons
is unnzcessary,
and Ry may be replaced by a fixed 20082 resist
applications where 2 triangular output waverorm is satist,
pins |3 thru 16 may be left open-circuited.

ortion

verai Hertz to 100 kiloHer:z.

pins 15 and 16 may b

The output impacance at pin 2 is 2bout 60002

1

ns, AC coupling of the vutput is recommen

e SAPTA
SHLIUCT

atiuns ks

~ o
d

pecifically intended for modem

ciated with many other designs
over 1 60 dB dynamic range. Becuus: Hias
4

where 'n'nfm..i

¢

In
if

®  Spiit or single supply ¢peration

@ [ owexierni | parts connt

OPERATION

The XR-2206 isideal for FSK applications requiring the spectral
purity of a sinusoidal output waveform. [t offers TTL and
C'MCS comp31='"v'lity excellent frequency stability, and ease
of application. The XR-2206 can typically prov:de a 3 volt p-p
sinewave outpui. Jotal harmonic distornion can 5e trimmed to

0.5%. It feft untnimmed, it is approximately 2.3%

The circurt connection for the XR-2206 FSK Cenerator |
shown in Figure 1. The data input is applied to pin 9. A high

signal selects the frequency (1/RgC3) Hzia low level
elzots the frequency (1,R;C5) Hz, (resistersin ohms and
Capuctiurs 10 farads). For opimum stabxluy Rg 2nd Ry shouid
' nge of 10 k2 to 100 kQ. The voltage upplied

e selected to fall betw=en ground and V+.

wnder voitzge mav Jamazge the device.

U e raarys Y
P
5 -(‘g "f'ru.“
SINE OR ERPENGLE ' e o LT T
‘SIDL.J'V‘—,______»‘;._’" i et
< peerrre L W= =
W LA s —
r‘.‘v’\«*‘ ~.\‘f-———12 “:—'
12V 5 N1 3 T =
=T F = AR =
- — — —_— ®
o e —
b e T
g <_a '2 ,(‘
e S0, !
> S | X
>
¢
Wl 68
< 74
—
Figure | ie XR-2206 Snuseidal FEN Genemntor
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o Providesdath trizngle ind squarewave outputs

®  Operateszngle-channel brtwo-channel multiplex
e Inputssm2 TTL and C/MOS compatible

o  Split orsmgle puwer suoply operation

e Low power supply sensitivity (0.13%/V)

e Low exwmmal parts count

OPERATION

The XR-2207 s a stable FSK generator which is designed for
those applications where only a triangle or squarewave output
is required. {1% capable ofeithersingle-channel or two-channel
multiplex opemtion, and can be used easily with either split or
cingle nower supplies. ’

Figure 2 shows the XR-2207 using a single-supply and Figure 3
shows splitsugply operation. When used as an FSK modulator
pins § and 9 grovide the digital inputs. When the 2207 is used
with a spiit-sigply, the threshold at these pins is approximately
+2 volis. whith is a level that is compatible with both TTL and
C MOS logicfarms. When used with a single supply, the thresh-
old isnear msdsupply 2nd is C/MOS compatible. Table | shows
how fo selectthe timing resistors Ry thru Ry to determine the
ouiput frequemcy based upon the Jogic levels applied to pins 8
and 9. For sgtimum stability, the values of Ry and R should
be selected tofall between [0 kQ and 100 k2.

Wi

b= g
o)
=1
e

S zounded. pin 9 serves as the data input. A high
‘eel sinai applied to pin § will disable the vsailator. When
edin thismunner, pin 8 of the XR-2207 serves 25 the channel
seiect input. For two-channel multiplex uperation, pins 4 and
3 should bezminacted 2s shown by the dotted lines. {For single
channel operzton, pins 4 ind 3 should be lett open-circuited.)

XR-2207 provides two outputs; a squarewave at pin 13
tnanZzwave at pin [4. When used with a sphit-supply,

output impziance is typically 109 and isinternally protected
3y2nst shoriarouits.,
ne squarewive vuiput has an NPN open-collecior configura-

3
vonnected s showa in Fiawe

f1on 2 or 3 this vutput
i wiil swing between Ve oand the voitage 1t pin 12

v

Figure 2. The XR-2207 FSK Modulator Single-Supply
Operation

Jl{ll

o
v

XR 2207

ST
|

"

Figure 3. The XR-2207 FSK Modulator Split Suppiy
Operation

. TABLE 1
XR-2207 FSK Input Control Logic

Logic Level )
Active Timing Resistor | Quiput Frequency
Pin8 | Pin 9
L L Pin6 N J
- )
L H Pins 6 and 7 C i oo
H L Pin s R |
H H Pins 4and 3

Units: Resistors — Chras; Capacitors
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FEATUKES
o Typically 20 ppm,°C iemperature stability
e Sunultanesus FSK and cerner-detect vutput

s Outputs s TTL ind € MOS compatibic

o Wide dynmmic range (2mV to 3 Vims)
e Split ur simge supply vperation
e Luw power supply sensitivity (0.05%/V)

e Low exiemnal parts count

OPERATION

The XR-2211 is a FSK demodulator which operates on the
phase-lockeddwop principle. Its performance s virtually
independent af input :ignal strength variations over the range
of 2 mV to 3Vms.
Figuie + shoss. the ¢lreuit connection for the XR-2211. The
center frequency is determined by fy = (L/C,Ry) Hz, where
capacitance is in farads and resistance is in ohms. F, should be
calculated 1o fall midway between the mark and space fre-
guencies.

The tracking range (=4) is the range of frequencies over which
the phase-locked loop can retain lock with a swept input signal.
This range i determined by the formula: Ar = (R, fy/Rs) Hz.
Af should be made equui to, or slightly less than, the difference
heiween (hemark and space {requencies. Foroptimum stability,
choose an Ry between 10 kQ and 10U KQ.

The capture range (£Al6) is the range of’ frequencies over
which the phase-locked loop can acquire fock. It is always less
than the tracking range. The capture runge s limited by C»,
which. in conjunction with Ry. forms the loop filter time
constant. ln most modem applications, &f, = (807 - 99%) Af.

The loup damping factor (§) determines the amount of over-
shoot, undershoot, or ringing presentin the phase-locked loop's
response to a step change in frequency. It is determined by
¢t = %/C,:Cy. For most modem applications, choose § = .

Cow NEAWMANITT ATAOR WITH ¢

®

et BETECT

=1

The FSK output Slter time conoius XSS
the FSK output. The formuw . Fofy . Normods

ada Tal iy

calculate 7 to be approximatery wqu. S

seconds
The lock-dewct fiiter capacitor (€. Mg Lt o he

P .= Sy
By & 5 :
Cp can be determined by Cp bl == i g

{1 A e

foek-detect wvutput. With

r2orange in He

o thre ek
Ml @i e

Note: Excessive values of Cp will eoiviessani:
detect response dme.

The XR-2211 has three NPN open coilector dulpuis
which is capable of sinking up to SmA. Pin 7 is the F
output, Pin § is the Qlock-detect output, whih gusiow whern
a carrier is detected, and Pin 6 is the
which goes high when lock is detect
wired together. the output signal trom
provide data when FSK is 2pplied and will
carrier is present.

r

ok Jetedo ouiput,
i B

are

“when 10

If the lock-detect feature is not rzquired. pins 3.5 und 6 may
be left open-circuited.

DESIGNING THE MODEM

Tuble 2 shows recommended compunen: values for the three
most ¢commenly used FSK bands. In many instunces, system
constraints dictate the use of some non-standard FSK band.

The XR-2206/XR-2207, XR-2211 cumbtnation is suitable for
any range of freguencies from severai Hertz to 100 kiloHertz.

Here are several guidelines touse when caloulating non-stindard

freguencies

—_—
s
{ryy o
xR ;2 :._.___.___1 ~— .-5:.: i
B enas B e
= = -7 i
5 10% P = = :
caraourput =
CLOCR DETETT {2y s
CLOCK DEECTOLTEL T
Figure 4. The XR-2211 FSK Demodulator with Carrier
Detect
e For muximum baud rare, chaose the onestupper 're
quency that is consisiznt with the asm bindwidih
e The lower trequency must be at least S50 of theugge

rattu)

frequency. (Less thuna 271

® Fur minimum demoduizied ouipul Tl
select un FSK bund whose mar S fronudng 2
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P signincantly icss pulsewidih jiite

s oaas ent~ . o ~ w Ty R |
sae Sala 7RIS, {i.., 10T 3 300 baud

requencies of 2025 Hz and

[

L0 dQiTewe! spacc:e L0 U Samdin

O /e,

Al

than 3¢5z and 550 Hz). ®  The values chown in Tuhia 2 iman w2 sonie
o ) ) for mark and space ™ .
2 > &ven pair of mark and space frequencies, there is (invessely) capacion A,
»:h: baud rate that can be achieved. When m.vu mately) the resistor voi - Rown
'3 between the mark ind space frequencies is :
used (mmze the iatio ¢ cluse to 101) the elstionstup
mzk-space frequency difference (Hz)
: : =>83%
maximum duta rate (baud)
should be observed.
TABLE 2
Recommended Component Values for Typical FSK Bands
FSK Band XR-2207 XR-2206 XR-2211
Baud ! Ria[Rig I Rys [ R ,
i, f a1 “2a 1 ®2B | ¢ [R, R¢g | R Rsg| C3 [R % R¢ | Cp 1 C C c
L H 0 €A B 7A 7B 3 4A 48 S ! 2 E D
Rate | R3a | Rip | Rys {Ryp | ;
300 | 1073112701 10 | 20 | 100 (100039 [ 10 | 18 | 10 | 20 |.039] 10 | i3 | 100 03'4‘! o1l .cos ios
30203022250 10 18 [150) 160 .022] 10 | 16 10 | 18 |.022] 10 | 18 12001022 00471 .00% ‘ 03
126 /‘} 32004 2 307 2 36 | .022 -1 20 | 30 |.0221/ 10 s | 30 ""’7! 01 0022 | 0l
_;'0‘;(5'1 <<V 20 0 20 Ve _I_(? 6_’ 4 bl VU2l S Yo i Vi behes 1
Unitz: Fregzenmzy  Hzp Bosision - k0 Capacitons — uf

DESIGN EXAMPLES

Design z modem to handle a 10 kilobaud data rate, using
the minimem necessary bandwidth.

I. Fregueacy Calculation

Beczuse we want 10 use the minimum possible band-
widih flowest possible upper frequency) we will use a
55100 frequency ratio. The frequency difference, or
<> af the upper frequency, will be 83% of 10,000.
W tzerefore choose an upper frequency:

33 x 10,000

= 18.444kHz ~ 18.5 kHz.
45

and e lower frequency:

055 x18.5kHz = 10.175 kHz.

Comzeneni Selection

Far the XR-2207 FSK modulator, set R, =30kQ.

Now, select a value of Cgy to generate 10.175 kHz
with R;:

.

W 175kHz = 1/(Cy x 30.000) ;Co = 3300 pF.
To choose R,:

18.500 kHz - 10.175 kHz = 8.325 kHz
l‘CoRZ 5 R: = 36 kQ.
Faood choce would be to use 10 kQ potentiom.

2rers Yor Ry, and Ryyand to set R.g=24kQ
-2d Ryy = 30k0,

3

b. For the XR-1226. we can mike R- zcual o R,
and C; equi! 0 Cy above To determine Rg:
IBSKHz = UR,Cy iR = 16 KO,
Use a 10kQ peientiometer for Rgy and set
Rgp = 13 kQ.
¢.  For the XR.2211 Zemodularor, we need 1o first

determine R, and C,. First, fg = (fy +1y)2 =
(10175 + 18.700)2 = 14.33% kHe, It we make
Ry = 25k, then 1/(C, x 25000) = 13 338:
C; =2790pF = 2700 pF. With that value o Cy.
the precise value of R, is now 25.3kQ. Seiect
Ryp =18kQ andusea (U x2rorRy,.

had

Frequency Comporent Selecticn

a. To calculate Rg, we first nesd our A, which is
18.500 - 10.175, or 8.325 kAz.
8325 =(25.800 x 14.338)/R.
R =444k =37k,
b. To detemauine Crusef{=1s= 4 /CC. Then
¢. To select Cp., we use 7. = [0.2 thaud rzizy)
seconds.
7L T 03000 =30 L.
with
Ry = 100R02.C) = 304 o
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Tu seiest gy, dot us start with the sctuc L e

S1 ity Ko He® T8i0 L,

1f we assuime 2 capture range of 80%, i ;
Al 96 Hz; & ‘.‘.
= el o
(heroliae wur toial capture rangs o =AM is 12,392 Hz. R
Qur memimum values for CD is (16/12,552) ut or
ERVIERRIT i i} =
: 5.
stnEwave R — q'(:‘ 5
3 Cnrr(,.uej Circuit Example W = = g i §
- st B i A i
e Fi (s \ | i [y #: e E_?uon i
b = wwoam o
. : | $sr e o = l
B. Design a 3 kilobaud modem to operate with low output t v = [ ¢
- : | E A B SxEaiab
jitter. The bandwidth available is 13 kHz. | L 5 Erine g
! j1c ® éau £ e E " P
. | s =5 % { IR
For this madem, we can take the values from 2 for the ) i S o eSS St ik
300 baud moder operazing at 1070 Hz and 1270 Hz, ' s "{— o ::::j::j__ L s
nwultiply cur baud rate and mark 2nd space frequencies by i i RS Bl i
il = L2000,

10, and éivide i capacitor values on the table by 10.
Resistor vaimes sroould be 21t as_they are.

C. Design a 2 channel muitipiex F3K moduiaioi io opemate |
at the following pairs of mark and space frequencies:

60C Hz and 900 Hz, and 1400 and 1700 Hz. (Each of these i

chanrels could handle about 400 baud.) J'

1

|

For this tzsk, we wili use the XR-2207. The only real
consideration here is thar. if possible, we want to keep the
followinz resistances ali Setween 10kQ-and 100 kQ:-
Ry R/R;. Ryand Ry R,. The ratic between the maxi-
mum and minimum fre juencies is less than 3:1, so we
should hae no trouble meeting this criterion. If we set Figure 3. Ful' Duplex FSK Modem Using XR-2206
our maximum {reguency with <n R of about 20 k02, we and NR-2211. (Se= Table 2 for wmponen( Values.)

[ <

ADJUSTMENT FRCCEDURE

The only adjusiments that are required with any of the circuits . amd VCO frequency may oe anvwh ioithin
in this sppiicaor. note are these for {requency fine tuning. e lock range. There are severd wa snatty
Although these adjustments ir2 fairly simple and straight- <on e monitersd:

forward, there are 2 couple of recommendativns that should

: . Short pin 2 to pin 10 and measu e !
be followed.

pin 3 with Cp disconnestel]

The XR-2207: Always adjust the lower frequency first with 2. Open Rys 2nd monitor pin 13 or {2 wi
s s 3
R,g or R;g 2nd a low level on pin 9. Then hugr-imypedance probe: or
wit Ve i ; . s .
tth a high lev2l on pin 9. adjust the high fre 3. Remuve the resistor hetwezn pins 7 and S

guency using Ryg or Ryg. The second adjust-
ment atfects only the high frequency, whereas
the first adjusiment affects both the low and
the high frequencies.

and find the input t'r:qu:'r..) st which the
FSK output changes state.

Nore: Do NOT odjust the center frequercy of
!
i

the YR-2211 by monituring the timing capuci-

The XR-2206: The upper and lower frequency adjustments tor frequency.with everyithing connecred aind
are independent so the sequence is not impor- no input ignal cpplied.
rant.

For further infonmatio
The XR-2211: With the incut open-circuited, the loop phuse XR:2200 and XR-22
detector vutputvoltage isessentially undefined sheets.
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" SCLA0G6B

CMOS QUAD ANALOG SWITCH

_ FEATURES

~ & Transmission or Multiplexing of Analog or

Digital Signals
% 8082 Typical ON-Resistence for 15-Volt oper-
ation
# Switch ON-Resistance Matched to within 552
aver 15-Volt Signal-Input Range
ON-Resistance Flat over Full Peak-to-Peak Sig-
nal Range
High Degree of Linearity:
< 0.5% Distortion (typ) @ fig = 1kHz,
4 Vis =5V, Vpp-Vss =10V, R = 10kR
¢ Extremely Low OFF switch Leakage Resulting
«n very Low Offset Current and High Effective
. OFF Resistance:
; 10pA (typi € Vpp- V§= 10V, TA- 25°C
# Extremely High Control Input Impedance (Con-
trol Circuit Isolated from Signal Circuit):
1 10128 {typ)
# Low Crosstalk betwegn Switches:
-506dB (typ) @ fig= 0.9MHz, RL-le
¢ Matched Control- (nput to Signal-Output Capac-
- itsnce Reduces Output Signal Transients
4 Frequency Response, Switch ON = 40MHz (typ)
)

> -

DESCRIPTION o

The SCL4066B is a Quad Bilateral Switch
intended for the transmission or multiplexing of
aalog or digital signals. It is pin-for-pin compatible
" with the SCL4016B, but exhibits & much lower
ON-resistance. In addition, the ON-resistance is rel-
stively constant over the full input signal range.

The SCL4066 consists of four independent bilat- .

eza! switches. A single control signal is required per

switch. Both the P and the N device in a given - .
awviich are biassd ON or OFF simultangously by

the control signgl. As shown below, the well of the

N-<hannel device on gach switch is either tied to °

the input when the switch is ON or to Vgg when

the switch is OFF. This configuration minimizes -

the variation of the switch-transistor threshald

* SCHEMATIC DIAGRAM (one of four switches)

conTRAL e e

NORMAL OPERATION
CONTROL -LINE BIASNG
SWITCH O T r vpp
SWITOM OFF, W 0" rwgg

}_Oom
CoNTROL 11 ‘s
¥

SIGKAL-LEVEL RANGE
Yss S Vi3 Svpo

; voltage with input-signa!, and thus keeps the ON-

CONNECTION DIAGRAM

{all packages)
Swit .
2 A Switch b Switch C
——— i —~—
e T
1 I 1 1 | J |
14 13 12 11 10 9 8
53 SCL40668
1 273 4.5 b 7

B T A l S
sz IN_OQUTQUT IN C Vss
m\/\/‘/
Switch A Swnlch B Sw&tch

Add sufflx for package -
14—pm Cerdip F  14pin Flat
14-pin Ceramic H Chup
. E 14pip Epoxy i

e i

ol ¢ Lot e,

A RECQMMENDED OFERATING CONDITIONS .

For maximum reliability: : s
DC Supply Voltage - VDD -Vgs 31016 Vdc
Opérating Temperature  Tp ;

C, D, F, H Deyice , -
E Device

6510 +126 OC’
40t0 +85 ©C

< Ty

resistznce low over the full operating range.
- The advantages over single-channe! switches in-

clude ' peak input-signa! voltage swings equal tc the -

~ full supply voltage, gnd more constant ON-imped-

ance over the input-signal range. For sample-and-
hold apphcauom, however, the *SCL4016 is
recommended .

LOGIC DIAGRAM
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. SCL4066B
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '-* &
4
Vv, v Tiow’ z°C T, :
PARAMETER CONDITIONS | (yvae) | o) —am HIGH | Units
% ‘| Min. | Max. | Min. | Typ. | Msx. | Min. | Max.
© 4 QUIESCENT QEVICE
=) CURRENT oo {Vin=Vssor Voo | 0 s| - | oos| - foooos| oos| - | 15| nAde
Al valid input ol w| - | o] - (oooi|or| -] 30
) combinations 0 15 - 0.2 - {0002] 02 - 6.0
.| MINIMUM INPUT HIGH Vi
. 1 VOLTAGE - Vis = Vss 0 s | - 40| - |275 | 40 - | 40| vdc
.1 {Controf Input) Vos* Voo o wo| - 8o| - {s5 80| - | 8O
AT ¢ log = 10uA 0 | 18| - 1120| - 825 {120 ]| - | 120
Twaxivum inPUT Low viL E
| VOLTAGE . Vig = Vas ;0 8|10 - | 10f225 | - 10| - | vde
{Coatrol Input) - Vos* Voo Z0 | 1w0fz20] - | 20]as -1 20| -
S log = 10A o) 30| -{30{ers| - | 30| -
- SWITCH INPUT/OUTPUT lore | - ;
'LEAKAGE Ve = Vgs 186 | +715] - |+100| - [20.01]{%100| - | $200{nAdc
9 I Vis=17.5Vdc ‘
= 'DN-&ES!S;TANCE Ron|
C.D.F.H device * Ve *Vob 7814981  tasol - | e 280| -] 320
y Ves<Vig<Vpp ., | “ 0 | 415
RL . 1&“
= 5 15 L _ | 30| - | 120 a00| - | ss0| @
7E 0 |+10
: 28 1428} . o600]| = | 270 | 2500 - | 3s00| R
0 45
E device Ron | Ve * Voo 15 |+75
c * - | 280] - 80| 280| - |;/300] 0
i © 1 V& Vis<Vpp 0 |+15 §
R, ~10kD 5 |+5
i o |+t0| - 330! - | 120] 400 - | s20| 0
25 | +28
‘ : i - | 27001 - | 270| 2500 e 3200| Q
ON RESISTANCE MATCH ARoi T :
(Same package) Vc -VDD : 7.5 | 418 - - I 5 5L 2t = Q
Ves K VX Vo 0 |+15
R, =ik -
: ] +5 = wf 1 1wl - o '/( : 0
. " 6 .| +0
™ 2.5 425 — - _ 10 s e 0
0 +$ +

) TLow = -55°C for C, D, F, H device.
= 40° C for E devoce

Thigh ‘*125 CfotC D, F H device. .

=+ 85°C fot Edevk:t

NOTES ; Remaining Static Electrical Charscteristics dre listed under "SCLA00OB Series Family Specifications®

% This device hes been designed for balanced output drivé turrent specifications. Consult Family Specifications.
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ELECTRICAL CHARACTERISTICS (Contmued) e . S

DYNAMIC CHARACTERISTICS (C, = 50pF, Ta=25C) ’.?‘:;";-fig~ , ‘ S
3 Vs VDD . & '_é" %
PARAMETER CONDITIONS vae) | (vas) i‘.Mm. # Typ.
SIGNAL INPUTS (V) AND OUTPUTS (Vos) 4
PROPAGATION DELAY TIME |1, ,, Ve=Vop
svse A thi IVe=Square
Signal Input to Signal Output i Wave -’
e v |RL = 10k02
BANDWIDTH: (-3d8) | BW |Vesvo R,
(Sine Wave) Va5Vl 1kQ
2 ’ " centered 10k
\ : . WY € 0.0Vdd100k
' : = 1M
INSERTION LOSS :
=20 | Vot J -
( 0850 V._ ) Vc'Vpo RL ‘
Vl'svp-o 1kQ
) = L jeentered | 10k
@0.pvdchookQ| . !
: y , K . TMQ %
SIGNAL DISTORTION * M iR
{Sine Wavp) . : V e=Voo ©
N ) VeeSVy
: itk eentered
i ce Do El I le00vae
S AT fis=1.0kHz .| -
. 2 ' s L L= 10k
FEEDTHROUGH (-50d8) - |- - Ve=Vgs - R
- {Ve=8Ves| T
. iy centered [ 10kQ
) L 50 . |@0.0Vdc ook
J : MO
CROSSTALK (-50dB) . . - {VelA)=Vpp -
Between two switches - Ve(B)=Vgg
VilA)=EV,,
centered
@0.0vdc
Ry = 10kQ
bHPACI TANC i it
lnput, Ci Sy ? # )
Output ) Cos |V = Vg -5
Feedthrough (o e:’l
| CONTROL INPUT (V) b
PROPAGATION DELAY TIME | tpc VesSV,<Vpo 0.
Turn on Ry =10k 0
0
MAXIMUM INPUT fo [Vss<v, Voo 0 3 TR ‘
FREQUENCY Ru=1.0kQ 0 100 Fereio B0 e [ ad el B
! 0 15 =" 2 - &
CROSSTALK , S _ ‘ ® IS
(To signal port) Vc=Square Wave 0 5 - .30 - my g
RL = 10kQ 0 0 | - 50 = “
Rin = 1.0kQ - 0| 15 - 100 - ; 3
\_J IS 'J A =
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ssapy i
: i it v N E
- B
NEE 1
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T
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Typica( channei ON ru!stanct vs. slgnal voltage for
throe va!uas of supply vo!taoe (VDD Vgg)

Tt R ™

1 RF VOLTMETER
INPUT IONAL VOLTS (Viyh 8 vep o —gt-aq  BONTOR Raow|
Y ST WAVE (1,77 marg) I 1 moaee |
¢ [CORTROL YOLTS (W) ¢4 1.

& LOAD CAPAZITANCE * for 1y -c*yw

PO IEEH I I 6 TR i I
! L Loac RLSISTANCE (R)e1ma
; ‘2 30
> ;:— .4 oo
§§ ; e LB
o 5 2 & ,w
: iu-w smn rutma u,,u- i
£ L TR S0

i Typ !wtteh frequency rctpbnn - switch “ON” i

o T
> g !
*© ATTENUATION (¢}
ML riea g

OUTPUT SIGNAL RMS MILLIVOLTS (Veql

o e 7
T u-m nzout-:‘ (v”y- e . ;

Typ crosstalk between swrtch circuits in the same
packags i ; o

It

e
SPAY vouTs vw-d\v L‘Ll
ReUT Mumnrv..'-sv,.pbt t
30 FrRTURE ﬂ:lntpllutnwv ¢ sy
Hlu MAUNRTTE R B E
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SCL4066B

B LOAD FESTSTARCE
(R, 14100 k0,100
£ iy
T

ETSUPPLY VOLTAGE vpg SV
vy +-8Y
L AVBIENT TEMPERATURE (Ty) - 28°C T

passesass

&

OUTPUT SIONAL VOLTASE (Vpg) — VOLTS
O

2 = Ves

-3 ;o2 | of &
SWITCHES
LY
-a 3
vss
T AL UNUSED TERMINALSY
& I ARE CONNECTED TO V!s

= - ] T )
INPUT SICNAL POLTAGE (v“l— voLTS

Typital ON chsracteristies for 1 of 4 channels.

N
*LY YOLTS Vpp'+5, Vgge- 8 |
CONTROL YOLTS (v )-8
- MPUT SICKAL YOLTS (v, )8 vp 5 Set nvt (LTT AMS)
$ > Loac camcriance o) Em'm:-
z FIXTURE AND METER RULLE
e S T 1 L
i i !L 0
- M -
: s é;/ 3/ ) g
. S _,4_“5
i AIREZ1:
¢ A / o5
a4
I ! y*
107 b © ©? 3" " ¢
PEUT BIGRAL FREGUERCY th,) m./
; s

Typ. feedthru vs. freq. — switch “OFF”

TALL UWUSED TERMWALS
ARE CONWECTED TO Vgy

Test circuit, crosstalk-control input to signal output -




SCL4066B

1. In applications where separate power sources ars used tQ. grive Vpp end the signal ’. :
.~ inputs, the Vpp current capability shoyld exceed VDD’BL {Rp = effective external =",

SPECIAL cousmﬁqAnous §c.z.496§8

load of the 4 SCL.40668 bilateral switches). Thig proxmon avoids any permanent
current flow or clamp action on the yDD wpply whgn powcr is applied or removed
from SCL40668. :

)

In certain apphcmom Lhe external Joad -resistor currgm may include both Vpp and

signal-line componegnts. To avoid drawing Vpp currgnt when switch current flows

into terminais 1,4, 8, or 11, the voltage'drop acrogs the bsd:ractronal switch must not

exceed 0.8 voit (caKCulated from Ron yalues shown). %= = .

, No Vpp current will flow through Ry if the switch purrent ﬂow: mto terminals 2 3,

9 or 10. Failure to observe this condition mav result in distortion of the signal.

APPLICATIQNS VINFOR‘MA"f’IdN.~

oy rgs D

TP O
2 vl

s

S s "

2

Basic Switch Functions using the SCL4066B

i

y C4=0.001C
( } ‘@
SELECT O v
€3=0.01C, :
—i
2] iy
SELECT O— &,
m €20.1C, 7
CONTROL } -
fc2 E
SELECT O—
]
el
tcy : ! g
SELECT O—
\
Ve
Ry R3
VIN O—AA—4— -
+
L]

" vOLTAGE GAIN - @8

-0 Yout

- T
B
R &N :
4 Sl oren Lo Gat
r{ il T w it
fcy fc2 ic3 'c}\
™~

e

FREQUENCY - Hy ,i-

3

* f IBREAK EREOUERCY) = — 1
; L RL

4 By caiy preouncy) - !

‘

MAX ATTENUATION » -96*“‘1'

2 RyCx

St

A IVOLTAGE GAIN BELGW BREAK FREQUENCY)

Active Low Pass Filter with Digitally Selected Break Frequency



SCL4024B

FEATURES o S o
¢ 7 Fully Static Stages ) : :
¢ Buffersd Outputs Available from All Stages i

Common Reset Line i
® 8 MHz Counting Rate @ 10Vde

R OMOS
 T:STAGE BNARY COUNTER

CONNECTION DIAGRAM
Vo el packages)

¢

¢ Al inputs Buffered A Voo N]c @1:93-Ne 05 Ne
DESCRIPTION oot Gl RS teas st L BT T lécpitzx bl
The SCL40248 is & single chip monolithic me- . St B vt o
dium scale integrated circuit containing N-Channgt -~ - -} & = ;yl_,.q i 255 R o
and R-Channel enhancement-mode MOS trensistors, - CL:B @y Qg0 Q4 Vss
. Seven single-phese clocked counting stages are W R R S :

provided with the Q output of gsch stege eccess- .+ .
ible. The Couyriter is reset to “zero” by 2 high level .. ... ..
on the Reset input. Each counter stage is a static
master-slave flip-flop. The caunter state is advanced .
one count on the negative-going transition of sach -

input pulse.
1 4

TRUTH TABLE

... Add suffix for package:
L5005 T 14-pin Cordip o
D 14-pin Ceramic
*.E _14-pin Epoxy

* F. 14pinFlat *
=" H Chip :

State o 5 7

LOGIC DJAGRAM

Opersating Temper_gturl
2 EDevies

Clock Reset T
[0} ) i 0 No Change ;
0 1 All Outputs Low
1 0 No Change
1 1 All Outputs Low
. 0 No Change
-l 1 All Qutputs Low
N 0 Advance One Count c.D
. 1 All Outputs Low £
3%
] i

_RECOMMENDED OPERATING CONDITIONS
For muximum reliabllity: -
.DC Supply Voltage”  Vpp - vgs

31016 W¥Was

Ta
-55t0 4126 oC -
T " -40to+86 OoC -

F. H Device -

! A

oy Qz

(12)

cLock %
(2]}

T

RESET < ‘ —

(2)

PIN 14 VoD
PIN7vgg v




8CL4024B

ELECTRICAL CHARACTERISTICS

STATlC CHARACTERISTICS !

14

" 2 ° 2
| PARAMETER . | V0O conpitions | Tow' | - +35°C THIGH” | i
{Vde) - Min. | Max. | Min. | Typ. | Msx.| Min. | Max.
OUIESCENT DEVICE " 1'oo I 4 .
CURRENT , " 5 |Vin=Vegor Voo| - 5] —1o005| 5| - |150 |pAde
: e § : 10 {All valid input | ~- 10 -1 01 10 - | 300
x.; Eig S 0 16 [combinations - 20 - 102 20 - | 600

? Tiow * -55° CforCD, F, H device.
. = -20° C for E devoca
TH,GN £+125°C for €, D, F, H devi
S o= 85 CfarEdévice :

NOTES ’ Rtmammg Static Electrical Characteristice are listed under “SCL4000B Series Femily Specifications”,

ce. . T

*SOpF TA 25°C)

DYNAMIC CHARACTER!ST?CS (CL

PARAMETER (\\’/33 Min. Tve. | Mix | Unia

cwcxeo OPERATION .

PROPAGAT!ON DELAY T&ME ! . :
ock to 0‘ “r teLm. teHL 5 - 200 o 400 ng

v . .10 - 100 200
T o R . ; 15 = 80 160
i Qfo'ﬂ,,' : c o = ¢ teLH, teHL 6 - 125 250 ns
. A 10 - 60 120 \
rd s L S e 15 = 45 90
+{.OUTPUT TRANSITION TIME -~ trim, trud : :

) : : 5 5 - 130 260 ns

10 - 65 130
: S e 15 2 50 100

MINIMUM CLOCK PULSE WIDTH :

W ; T 5 |+« -~ . 165 330 . ns
3] ) wol s 10 = 60 120 |,/
b Tk 15 o 45 90 (

MAXIMUM CLOCK FREQUENCY : ‘ : : ,

: .5 15 3.0 = MHz
= 10 40 8.0 -

B S 18 55 11 -

MAXIMUM CLOCK RISE AND FALL TIME -] 23 : ’ L

WL : S -5 5 A i5 - - us

: ; 5 10 10 - - .

E V. 5 15 1 -

. RESET OPERATION % 3 A5

PROPAGATION DELAY TIME tpppe 5

£l ; . Il Tey B T 250 700 ns
\ 7 it 10 - - 175 350
e N 2 S 1 1 « — « 130 260
1 MIKIMUM RESET PULSEWIDTH . =~ . PWp } ,
Voot 2 — ; AT ) - - 250 500 ns
! 10 - = 125 . 250 :
15 = 100 200

RESET REMOVAL TIME tham 2 -

Feg i 3 ¥ K o s 5 - 250 500 ng .
10 B 75 150 ' :
15 - 60 120
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b Vermmwmae) .
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Voo = Vi
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Ve s e
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Yos =16 Ve
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§CL40468B

e e e T e

el 2 2 2 2 2 2 27

FEATURES ' e ER
[ 2 Very Tow power consumption — 70 pW (typ) CONNECTION DIAGRAM
¢ @fy=10kHz,5Vvde . G ) (alt packages)
4 Operating froquancy range (no offset) — o
: Upto 3MHz (typ) @ 10Vdc {SCLADAEB) .. - ZENER DEMOD OUT
Up tc 4MHz (typ) @ 10Vdc (SCL4446B) g . SiIG PC VvCOo
Low frequency drift — 0.04%/°C {typ} @ mvde Vobp IN OUT g5 R, IN
@& Choice of two phease comiparators: - l | !
. 1. Exclusive-OR network 3 16 15 14 13 12 11 10 .9
2, Edge-controlled mimory nétwork with: SCL4046B SCL4446B
< phase-pulse output for 1oek indication : 1 2 3 4 5 3 7 8
VCO Inhibit control for ON-OFF keying and : T T 11 v]
ultra-low standby power tohsurnption ALY &% gUO 'NH &:) (CB) ss
High vCO linearity 1% ltyp) .- 3 PRASE” * Goke
Source-follower output of VCd control inpu( = PULSES N
{Demodulator Output) . 5 :
Zener Diode to assist vSupply Regulatmn i .
Belanced Outpu-t Pj,fv" ?urrnt S;fncifncat-lolrls. Add bibtix for package:
APPLICATIONS £04 N v :B-Din Cerdip
EM demodulator and modulator - - i g 12‘2:: (é:):)a:;nc
Frequency synthesis and multiplication F  16-in Flat
Frequency discriminator - ;' - ¢ H  Chip
Data synchronization .° s :
Voltage-to-frequency connrs-on Pt B - 7
Tone decoding - . v o
FSK-Modems B T i . RECOMMENDED OPERATING dONDmONS
Signal °°"d'”°“'”° s i N Y maximum relisbility: : e
3 A dd i dai ‘ s 3to15  Vdc'
bESCRIPTION s i DC Supply Voltage ‘Vpp:Vss . -3to :

Operating Tamperature TA

The SCLA046B and' SCLA44BH phase iock C. D, F, H Device , o oc' f

- loops ‘eontein two phase comparators, & voltage- -7 - Sl ;
: v - E Device : : 40 to +85 OC .:
_ tontrolled osciliator {VCO); $ourcé follower, and : iz ,v'c; : s 5 e
-~ zener diode, The comparators have two tommdh ' : Tkt 5

“inputs. The S$ignal -input tan bé | Uted durecily E g

- toupled to: large ‘voltage . signals,” of indirectly
X 1 % . s
Foupled Iwith & series tapscitor) to small voltage ) | BLOCK DIAGRAM
_signals in the linear reglon of the amplifier. Phase .. - s ; SioNAL @m
»f»comparator I (ani éxclisive-OR gate) provides 8 Iy @:
- digital érror signial PCIi;¢; 87d maintains 50°. bfa&é :
= -ghift at the cénter frequency between Signal end
‘Commparator inputs {both 8t 50% duty cycle). Phash
" .tomparator II {with leadifig 8dge sensing logici pro
vides digital error signals PCHg,;1 8n8 Phase Bulses

: PHASE
coMPAnATOR CMPARATOR T oy ce cour 1 ouT

lPua st comr T out

"~ and maintains 3 0° phase shift: between . mbut‘
signals (duty cycle is immaterial); The linea:. VCO ¥
produces an output signal VCODU§ Whose frequencv o

[PHASE PULSES

o

{is determined by the voltage of ihput VCO;y- anq

]
. _the capatitof and fesistort conhected to pins C1a; - - PR
C1g, R1, and R2. The source follower output; . B 5ot i
Demod Out with an external resigtor it Lsed where = C : vss
the VCO;j, signal i¢ needéd but ho ioadmg can be’ G ¢ é"s
tolerated. The inhibit input Ink, when high, disables = ; : }
the VCO and source followet 16 minimize standby » ; vis d) @xmu "
power consumption, The fenet diod# can be used =

to sssist in power supply regulation; - - gl e e e § Fig. 1



R | SCL4046B, SCLAGMEE"

- VCo SECTION - - R o et ;
The VCO requires one external capacitor (C1) . * TQR QUTPUT). I this terminal  used, & load *
:: and one to two external resistors (R1 or R1 and " resistor (Rg) of 5Ok of more should be connected |~
©. R2), Resistor R1 and capacitor C1 determine the - "« from this terminal 1o Vss. if unused, this terminal *
frequency range of the VCO and resistor R2 en- . shoylid be left open. The VCO can be connected -
ables the VCO to heve & frequency offset if re- diroctly,';u‘ through frequency dividers to the com-

quired. The high input impedance (10"2Q0) of the. . Paratar input of the phese comparators. A full -
VCO simplifies the design of fow-pass filters by .+ -CMOSe ic swing [g available at the output of the " -
permitting the designer 8 wide choice of resistor-to- - - VCO.-A logic 0'on the INHIBIT input “enables” :
capacitor ratios. |n order pot to load the low-pass ’ m,jyr_:q and the sourpe follower, while s logic 1

. filter, a source-follower output of the VCO input “turnsg . ;jff" both to minimize stand-by power "
7. voliage js provided at terminal 10 (DEMODULA- +-_eansumption, - .- e :
X- K & >" :
Fo - ...« PHASE COMPARATORS = ;o 7intie |
- The phase-r:omparato'r signal input {terminal 14) ‘2= One characteristic of this type of phase com- .-
can be direct-coupled provided the signal swingis = 1" parator is that it may lock anto input frequencias -

within CMOS logic levels [ logic 0% < 30% (Vpp- = "2 that are glose to harmonics of the VCO center- "
Vss), logic “i" = 70% (Vpp-Vss)]. For smaller -~ .~ _;ffrgqqg'rx;yx‘a,,_;ecopg cheracteristic is that the phase . -
swings the signal must be capacitively coupled %o . angle betyveen the signal and the comparator input
© the self-biasing amplifier at the signal input. - L varies beti}rep{r,yg_? and 1809, and is 90° at the center . °
: : frequency. Figurg -2 shows the {typical) triangular i
-+ Phase-to-outputsiresponse. characteristic of phase-

Phase comparator ] is an exclusive-OR network

- it operates analpgously to an over-driven balanced * -

¥

R R S

.. mixer. To maxinfize the jock range, the signal and =~ - comparator L “Typical waveforms for 2 CMOS
- Eomparator-input frequencies must have a° 50% 3.7 .. Phase-locked-loop -employing phase comparator I

;. duty cycle. With no signal ‘or noise on the signal " '{ "~ Y in'lockec cqnd
_ input, this phase compargtor has an average output. -' | Lol s

on is shown:
- woltage equal to Vpp/3, The low-pass filter con- ‘ j

d

\ Figure 3.. s

T B gl

ok

" ‘nected to the output of phase E:omp_aramr I supplies J ¥
¢-.the averaged vpltage 1o the YCQ input, end causes ;- S i’ 5 o
- the VCO to oscillate at the center frequency (fo). = - v S
L0 The frequency range of input signals on which : ) . ,9_ ; AV“VAQGLEIA%%Y?W,. 5
% the PLL will lock,)i_f it was initially .out of lock, "% e = § = SN S5 o i
- isdefined as the frequency capture range (2f.). e . : i
.+~ The frequency range of input signais on which - . - -
::* the loop will stay locked if it was initially in fock is oo &
t  defined @5 the frequency lock range (2f ). The W
i~ capture range can not exceed the lock range. . .. R 4 C.:
With phase comparator I, the range of frequen: M —d——
cies over which the PLL can scquire lock {capture - A e R RO T
¢, range) is degendent on the low-pass-filter character-. : % BIGNAL-TO- COMPARATOR *
1+ Istics, and can be made as large as the lock range,’ , :i,ﬁp‘f‘?_‘i;&ﬁ“ fo’i}?‘?i
z-l.PhasecomparatorlenablesaPLL system to remain < .. > B S J
I _inlock in spite of high amounts of poise in the in- . - 2 — Phese-camparstar J cher
5 Pyt signal, - : A . Jow-pes filser outpyt. :
5‘- ‘ i o
E-:J.J- & 3% i
& - 3%
Es PHASE COMPARATORI . IR e :
nputSrste : il ‘ SIGNAL INPUY (TERM.14)._ - : ;
! VEO OUTPUY (TERM g)a 7 = it
T COMPARAYOR |NPUT 7/ % |
x x | ITERM B o 5, oy et
PHASE COMPARATOR I
b ! ou . T, ?
1 , Sprend 0150 b U
E in L ] VEO INPUT (TERM. 910 N~ e
PCIOut o J ) oovoT s ‘nm'f« AR “vss

Fig. 3 — Typical waveforms employing phase compa?ator I-in locked condition
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¥

‘o

PHASE COMPARATOR II

Sp—

tnput State

" sig

B Comp
s ‘in 1n
PCﬁou* ° OUKDMISD?I(:(::NOcTM !
Phase Pulses L o ]
3 1Y
L sieNAL mr mku W J—l 4,__1_1 1

Y5O oUTPUT {HERN 4 be
‘counm‘roa tnPur

. BHASE COMPARATOR
- OUTPUT {TERM.I3] -

n.»z:

T e

_'Vss
Voo

.

”"-';_vco‘mm:lm 9
“ LOW-PASS FiLTER
looutbur ]

s

Vs

«. PHASE PULSE (TERM. 1) ;

-

"j - r -Vop.

~Vss

. ge e
memoty network, It &onsists 6f Eeveral flip-fl
stages, control gatmg, ‘Bfd "8 three staté output
tircuit comprising p--nd n-type diivers having's
€6mmon output iodd. ' Whén theé p-MOS of h- MOS&
drivérs are ON, they pull the butput up to Vpp &
dtwh 16 Vgg, respecnvav“rm: typE bt phase e
‘parator acts only dn the ;Sbs?tfve Edges of the ngna
8hd comparstor inputs, The: duty Eyeles of the:
signal and comparator, {nputs aré fot .mporﬁnt
.-since potitive transitions tontrol the PLL tysterf =
*utilizing this type of comparator if.the signal 188

the comparator input in phase, thé n- ‘type outpit:
“driver it maintsined ON for a2 tifné tbrrespondmg
“t® the phese dxffenmce. tt the Ebmperator. ingut ;
“fags the signal ifi phase, thé p-fype dutput driver, A8 2
.. maintained ON for & timé corresgonding to the -
- phase difference. Subsequently, the g

1

espacitor, volt
age of the Tow-past fHter conhected ‘15 this pﬁm oo

" comparator is bd]us'ed until the EignaIA\d com

" parator inputs are equal.it both phasé and Trequeh- -
cv. At this stable peint, both b- and h-type dutput =4

TR ‘Moreover,

e

L drivers remain OFF. Thus, the phase comparstor
7. output becomes an open circuit and holds the volt-
age on the tapacitor of the low-pass filter coistant.

“. Motedver, the signal st the “phase pulses” butput i¢

- & high ievel which ¢in be used for Sndcratmg 4
. locked condition. Thus, for phase comparator, 1L, -
... no phase difference exists between signal and corm-
_parator input over ‘the full VCO frequericy range.

: the power dissipation due to tlic fow:
- pass filter is reduced when this type of phase com-
_parator 1§ used because both the p- and n-type '
.. output drivers Bre OFF for most of the signal !
: mput cycle, :
..o It should be Aoted that the PLL lock range for: ;

this type of phase comparator is equal to the cap:
ture range, independent of the low-pass ‘itter. With '}
"“Ro §ignal present at thé signal input, the VCO s, -
~ adjusted to its lowest frequency for phete com- |
} parator IO. Figure 4 shows typicsl waveforms for '
a CMOS PLL employing phase compe stor IJ in &'
locked condition. g

H
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DESIGN INFORMATION . = - .7

This information is 8 guide for approximating
the values of externsl components for the

R1, R:>2xﬂ R5>10kﬂ
€12 15pF

SCL40468 and SCL44468B in a Phese-Locked Loop : ln additian to the given dengn information refar
system. The selected external components must be m F.guu 5 fo: R) az and C1 component selec-
wnhm the 'ol!owmg ranges: : 2
e . T - Ty i
: USING PHASE COMPARATOR T : " USING PHASE COMPARATOR I
’ % iy : gy T 7 2 =
CHARACTERISTICS V@'_lf::):lT-OFFI(T YCo WiTKH OFFKY . VCO'IT':O.U:OFFSEI yc:o WiTH OFFSE
38
VCO Frequancy - ;
Yoo’ Voo - Yo't ¥pp .
" ¥CO INPUT vOLTAGE Kqumn vquu . VCO INPUT VOLTAGE
L > T - T C
. - yeo ‘\l“l”LL"i‘ystﬂh will adjust
For No Signal Input VCO in PLL system will mmm 1o center ﬁm-gy fo : lo owas! aptuung fvequencv 1o :
Froquency },z;k Rangs 2, ; PRI BN '). "‘U’CQ t‘unncy fl"? 5
‘ 2 'L = ,“K_'ﬂ\"‘
Frequency Capturg .
. Range, 2ic - : :
. g
Loop Filter 1% Hy
Coémponaent 2
Seloction
/) .
Phese Angle between 90 st canter frequency 1), spproximating C°N e : ol
Signal and Comparator |ao° 8t ondcs of lock range (21 ) - PRI R Always 0% in lock
Locks on Harmonics of N :
Center Frequency Y“ " % -No
Signs! Input Noiss 2o : TORER S e
Rejection High tow ’ i
t = = 4
= Gweni iy, — GivenZ f_ end 1. - Given: im“ Fgey - mnrx Imin & Im. -
; — Use {, with Fig.6e 1o - Coiculaus Iunfrgm | - Calculate fg trom = "7 | - _uugmm.;,r Fig.5b
RO . determing R1 and C) the equation - ;.N squation - - - to dstarmine R2sndf1
. femin = to — fL: ; fmax L : Tmax Fi g
3 1o g —
= Use fmin withFig. b gl Loy ; »|. — Celculate l"m‘ 752 43!
: . to dnumi"u R2 gngC‘l ZUp 1o with Fig.Se 1 ‘. i
H vCco e et '::: determing R1 md§| ; . o y.«:h F»gSc 547
C"[mpgn.n: 3 i from the ﬁquclian: G to determine Y
Selection : trax fo+ 1L ¢ . B ratio R2/RY 10
—_ & ko i obtain R
fmin  fo = fL . ; ;
' k)
= Un'—m.-. with 4 i
min ; 2 - ;
Fig 5¢ to determing - g :
\ ratio R2/R ! 1o obtain
‘R i

v = X

REF. G. S. Moschytz, “Miniaturized RC Filters Using Phase-Locfled Lpop”, BSTJ, May, 1965.
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ELECTRICAL CHARACTERISTICS *?
* H A E

. ,\. 2 ) 2
A PARAMETEH Voo | gonbiTioNs | TLow +25°C Tuigh' | ynin
i (Vde) o 14 Min. | Max. | Min. | Typ. | Max. | Min. | Max.
y .ounsscem oevncz tdol o L L S, . '
CURRENT : _ 6 inhibit=Vpp |, - 5 - loos| s - | 150 lpAdc
E < - 10 {Signal lnput= + 10 - | 001 10 -~ | 300
: e T el VR AT Sl R (o ’VDD 2" = 20 = 0.2 20 = 600
+5 -TOTAL Powsaox'sswAnon’ Pr | lih © Veg,
s g g VCO :_m_
; fo = 101kH2 ;
C_ = 150F = —lo07| - = - w
e i g IR I/ ST el Il -1 Il B Il
# 15 R2 "*5 L o - o 24 - - -
NOTES ! Remaining Static Eléctncal Chxrac(enihcs are listed under “SCLA0DO0B Series Family Specifications™.
T ’TLQW=-55CforCDFHdevvce Fradad daes
= -40° C for E device. - -
Toigu = +125° K torC, D, F. H dev:ce
=+ 85°C for E device. g )
3 VCO output {pin 4] and Phese Comparétot Outputs (plns 2 énd 13) have been designed for
\ balanced output drwe current !pec:frcat'ohs Consult Farmly Specifications.
;/A’.
: 8
N T e 25°C i g
PARAMETER: ~ Vor UNIT
iz : bt Min. | Typ ]'Max
; VCO SECTION : s S
MAXIMUM OPERATING| “frg s
FREQUENCY g £ i
~ . scldoss - el o i
5 0.5 0.8 - MH2
X 107011024 1116 L
i 15 A3 19 e
- B | 086 1.0 = | MHz
10- |14 2.1- w :
15> 1.8 2.2 et i
5 & 13 - MHz
. 10,5 29 Le i
o 15 L] 38 -
- 0.7 1.0 — | MHz .
. 10 1.3 2.0 - S
X 15 1.9 2.8 - :
& 5 09 1.3 - MHz
g 71051519 ' 29 -
Futts 16 | 2.6 3.9 -
5 - 1.8 Bl MHz '
10 . - 3.9 -
S e liE 15 . 5.4 1
LINEARITY I T Toa ;
) AR : vco‘u-zsxo.:m B 3 o 1 = %
LN A1 R1210k0 %, ;
: - 1vcon -smisv, ; 10 e | -
¢ -R1>400k T ~s kg
VCOm 'y 7 515 DV 15 A 1 ik
RIZIMO




ELECTRICAL CHARACTERISTICS (Continued)

S ¥

SCLAD46B, SCL4446B ©

T % X ] ’.ﬁnc I I i
PARAMETER CONDITIONS Yoo ' i S R T T P
VCO SECTION (Continued) ’ - e, e B '
TEMPERATURE- i
FREQUENCY ‘
STABILITY . g :
No Offset - R2=o %°c
With Offset _|R2< 10X R1 *%°c
INPUT RESISTANCE Rin
(VCO,,.) : v MQ
OUTPUT DUTY ' Al valid input combin., .. . B
CYCLE ations and voltages * %
OUTPUT TRANSITION }. . ¢ : : -
TIME 7 T TN, -s0pF ¢ n
PHASE COMPARATORS .- S
INPUT RESISTANCE | - e | ot Pl e
Signal Input  [RN el B 7 ot B MG
: J10 955 7 e,
\ 16 A
Comparator RiN - 16,10, 15 = 40 4 - Mq
Input 2 R
AC-COUPLED INPUT |V, - 1,0 : SHS . ‘
SENSITIVITY ;i Sioa gL S 2 o
SignaJ Input Y —. 200" . 400 | my
10 = 400 ° - 800 {--. =
5186 _ - 700 1400 5
OUTPUT TRANSITION ; e Jios .
TIME ' e ;
$ FC’)C'I, PCO trLH. tTHL * £ = ‘{ 100 . 200 ng *
utputs C, = F S B0 100 :
L =50p 5 RTR 80 :
Phase Pulses  ftriw, trpL e 1130 260 os
Output e ilies 130
: : B B0 - 100
DEMODULATOR OUTPUT =y i £ '
OFFSET VOLTAGE  [VCO,- ‘ z ; ¢
Voewm |Rs>50kQ L6 = 14" 22 | vde
10 - 1.6 2.2 !
16 . 1.8 - 2.2
LINEARITY Rs>50k 2 : Wiy ;
VCO\N =2.5203y © - |['7 5. -~ . 0. = %
VCO\y =5.0:2.6V = & {* 10 = .06 -
VCO = 7.545.0V 15 - < 0.8 -
ZENER DIODE : ‘
ZENER VOLTAGE Ve Iz = 50uA B 63 7.0 1 Vv
DYNAMIC Rz 1 |1z=1mA = = 100 - 0
RESISTANCE - :
e
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scLedage 1 scuasass | 1) t
s b IETT
L Ry 28] vy = 18V ® o 4 R, :.sz Voo 1oV
Voo * 10V 33 v 1oV —+3H
“\\ 5 /v$‘ v 1Ry 11 p. vgu VRS o +4
< e TN SN il
Semit== RN = e
5 :
R . ° B NeRiingh
§ N Ry e 10882, vop - 1ev . *\\ B v
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‘ b Voo * 10v > N
|- “Vpp * 8v Voo
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 Fig. 5 (b) ’l‘yples( Froquoncy offset vs C‘l (VCO|N Vss, TA= 25°C)
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Fig. 5 (c) Typica! fmax/fmin vs R2/R1
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Fig. 6 (a) - Typu:al VCO power dissipation

at center frequency vs R1.
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NOTE: To obtain approximate total

power dissipation of PLL system
for nosignal input

Pp (Total) = Pp (f ) + P "MIN) + PD (Rs)
— Phase Comparator |

PD (TOIB” o PD "MlN, .
— Phese Comparator I
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