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Video and Audio communication by TDM technique
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ABSTRACT

This project relates to study and design a transmission of video and audio signal by using time
division multiplex (TDM) technique. The multiplexed signal are fed through a transmission line in a digital
format. At the receiver , the received signal is demultiplexed to be the original analog audio and video signal

which will be applied for specific work.
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CA3306, CA3306A,

inters;l
CA3306C
6-Bit, 15 MSPS,
August 1997 Flash A/D Converters
Features Description
. CMOS Low Power with Video Speed (Typ) ... .. 70mW  The CA3306 family are CMOS paraliel (FLASH) analog-to-digital

. Parallel Conversion Technique

. 15MHz Sampling Rate with Single 5V Supply
. §-Bit Latched Three-State Output with Overflow Bit
« Pin-for-Pin Retrofit for the CA3300

Applications

« TV Video Digitizing

. Ultrasound Signature Analysis
« Transient Signal Analysis

- High Energy Physics Research
- High Speed Oscilloscope Storage/Display
« General Purpose Hybrid ADCs
» Optical Character Recognition
« Radar Pulse Analysis

« Motion Signature Analysis

» Robot Vision

+ Signal Power Supply Voltage ............ 3V1to 7.5V gyample, requires only about 50mW.

converters designed for applications demanding both low power
consumption and high speed digitization. Digitizing at 15MHz, for

The CA3306 family operates over a wide, full scale signal input volt-
age range of 1V up to the supply voltage. Power consumption is as
low as 15mW, depending upon the clock frequency selected. The
CA3306 types may be directly retrofitted into CA3300 sockets, offer-
ing improved linearity at a lower reference voltage and high operat-
ing speed with a 5V supply.

The intrinsic high conversion rate makes the CA3306 types ideally
suited for digitizing high speed signals. The overflow bit makes pos-
sible the connection of two or more CA3306s in series to increase
the resolution of the conversion system. A series connection of two
CA3306s may be used to produce a 7-bit high speed converter.
Operation of two CA3306s in parallel doubles the conversion speed
(i.e., increases the sampling rate from 15MHz to 30MHz).

Sixty-four paralleled auto balanced comparators measure the input
voltage with respect to a known reference to produce the parallel bit
outputs in the CA3306. Sixty-three comparators are required ,t,o'
quantize all input voltage levels in this 6-bit converter, and the addi-
tional comparator is required for the overflow bit. N

Ordering Information

PART NUMBER | LINEARITY (INL, DNL)|  SAMPLING RATE TEMP. RANGE (°C) PACKAGE PKG. NO.
CA3306E +0.5LSB 15MHz (67ns) 40 to 85 18 Ld PDIP E18.3
CA3306CE +0.5LSB 10MHz (100ns) -40 to 85 18 Ld PDIP E18.3
CA3306M +0.5 LSB 15MHz (67ns) 4010 85 20Ld SOIC M20.3
CA3306CM +0.5LSB 10MHz (100ns) 401085 20 Ld SOIC M20.3
CA3306D +0.5LSB 15MHz (67ns) -55 to 125 18 Ld SBDIP D18.3
CA3306CD +0.5LSB 10MHz (100ns) -55to 125 18 Ld SBDIP D183 '
CA3306J3 +0.5LSB 15MHz (67ns) -5510 125 20Ld CLCC J20.B
CA3306J3 +0.5LSB 10MHz (100ns) -55 to 125 20 Ld CLCC J20.B
Pinouts )
CA3306 (PDIP, SBDIP) CA3306 (SOIC) CA3306 (CLCC)
TOP VIEW TOP VIEW TOP VIEW
U] = ]
(msB) 86 [1] 18] B5 (MSB) Bsfj 2085
OVERFLOW [2] 1784 OVERFLOW [2] iE| ,B;; !
vss 3 I e vss[3 18 CENTER Vs
Ne[4] 17]83
vz[4] Eas vz
o T vz[3] B2 c
CE2[5) E B2 N
- cez 6] (1581 (LSB) CE2
cez 6] 1381 (LSB) [T Voo -
ek [7] 12 voo cLk 3] EL
PHASE [8] 1 vin pHASE [9] [ vin
Vrer+[9] 10 VREF- Vrer+[17 @VREF-

CAUTION: These devices are sensitive to electrostatic discharge; follow prope!

r IC Handling Procedures. File Number 31 02.1

http://www.intersil.com or 407-727-9207 | Copyright © Intersil Corporation 1999
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CA3306, CA3306A, CA3306C

Functional Block Diagram

VIN
o1 o1 1
Rr2 ¢2
= comp THREE-STATE
h 64
VREF+ ! —]
' ) D Q OVERFLOW
cL
D Q B6 (MSB)
cL
D Q B5
cL <
COMPARATOR
LATCHES
AND D Q »_D-o B4
ENCODER CL
LOGIC
D Q 83
cL
D Q B2
cL 9
D Q
B1(LSB
1 .,_><’ (LsB)
L —
CLOCK &
$2 (SAMPLE UNKNOWN})
PHASE
¢1 (AUTO BALANCE) CE2
ZENER
DioDE 6-2V NOMINAL
Vss Vpp Vss
Typical Application Circuit
LOF
e | 24
I NEIN 305 E_-l—nss
DATA
——{2 OF B4 |17 I-——-——vu OUTPUT
0.1pF 83
S'ZVIE Vss RC {16 — B2
560Q = T B1
+12v o—JW\,—o-——E 7 B3 |15 (LSB)
+5V
S mfa—
' ———
rle E1 B1 [13
CLOCK s — +5V
wzv |7 e g o T 1.2
IOZpF i‘!CMF
5k CA741CE _E'E PH vin |11 — =
<
= SIGNAL
|r——T’E VREF+ VRef- |10 INPUT
0.1pF T
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CA3306, CA3306A, CA3306C

Typical Performance Curves (Continued)

6.00
fs = 15MHz
5.70
5.40 | <
5.10 =
o 4.80 I
3 —~—
o 4.50
o
Z 4.20
w
3.90
3.60
3.30
3.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
1| (MHz)
FIGURE 16. ENOB vs INPUT FREQUENCY
Pin Descriptions
PIN NUMBER
DiP SoiC NAME DESCRIPTION
1 1 B6 Bit 6, Output (MSB).
2 2 OF Overflow, Output.
3 3,4 Vss Digital Ground.
4 5 vz Zener Reference Output.
5 6 CE2 Three-State Output Enable Input, Active Low. See Table 1.
6 T CE1 Three-State Output Enable Input, Active High. See Table 1.
7 8 CLK Clock Input.
8 9 Phase Sample clock phase control input. When PHASE is low, “Sample Unknown™ occurs
when the clock is low and “Auto Balance™ occurs when the clock is high (see text).
9 10 VRef* Reference Voltage Positive Input.
10 1 VREF- Reference Voltage Negative Input.
11 12 VIN Analog Signal Input.
12 13,14 Vpp Power Supply, +5V.
13 15 B1 Bit 1, Output (LSB).
14 16 B2 Bit 2, Output.
15 17 B3 Bit 3, Output.
16 18 REF(CTR) Reference Ladder Midpoint.
17 19 B4 Bit 4, Output.
18 20 B5 Bit 5, Output.
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CA3306, CA3306A, CA3306C

TABLE 1. CHIP ENABLE TRUTH TABLE

CE1 CE2 B1-B6 OF
1 Valid Valid
1 Three-State Valid
0 Three-State Three-State
X = Don't care
TABLE 2. OUTPUT CODE TABLE
(NOTE 1)
INPUT VOLTAGE BINARY OUTPUT CODE (LSB)
VrRer VRer VREF  VREF
6.40 512 4.80 3.20 DECIMAL
CODE DESCRIPTION ) V) v) vy | oF B6 BS B4 B3 B2 BI COUNT
Zero 0.00 0.00 0.00 0.00 0 0 0 [¢] 0 [¢] 0
1LSB 0.10 0.08 0.075 0.05 0 0 0 [0} 0 0 1 1
2LSB 0.20 0.16 0.15 0.10 0 0 0 0 0 1 2
1/2 Full Scale - 1LSB 340 2.48 2825 155 0 1 1 1 1 1 31
1/2 Full Scale 3.20 2.56 2.40 1.60 0 1 0 0 0 32
1/2 Full Scale + 1LSB 3.30 2.64 2475 1.65 0 1 0 (0] 0 0 1 33
Full Scale - 1 LSB 6.20 4.96 465 3.10 0 1 1 1 1 1 62
Full Scale 6.30 5.04 4.725 3¢5 0 3! 1 d 1 1 1 63
Overflow 6.40 §.12 4.80 3.20 1 1 1 1 1 1 1 127

NOTE:

1. The voltages listed above are the ideal centers of each output code shown as a function of its associated reference voltage.
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CD40174BM/CD40174BC Hex D Flip-Flop
CD40175BM/CD40175BC Quad D Flip-Flop

General Description

The CD40174B consists of six positive-edge triggered
D-type flip-flops; the true outputs from each flip-flop are ex-
ternally available. The CD401758B consists of four positive-
edge triggered D-typs flip-flops; both the true and comple-
ment outputs from each flip-flop are externally available.

All flip-flops are controlled by a common clock dénd a com-
mon clear. Information at the D inputs meeting the set-up
time requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. The clearing opera-
tion, enabled by a negative pulse at Clear input, clears allQ
outputs to logical 0" and Qs (CD401758B only) to logical 1"

All inputs are protected from static discharge by diode
clamps to Vpp and Vss.

Features
m Wide supply voltage range 3V to 15V
® High noise immunity 0.45 Vpp (typ.)

fan out of 2 driving 74L
or 1 driving 74 LS

m Low power TTL
compatibility

B Equivalent to MC141748, MC141758B

m Equivalent to MM74C174, MM74C175

Connection Diagrams

CD40174B
Dual-In-Line Package

CD401758
Dual-In-Line Package

\Z Qs D6 D5 Q5 C4 Q4 CLOCK v Q4 Q4 D4 03 Q3 Q3 QoK
??s fis |14 13 12 111 |10 |s TIDG |15 |14 h3 12 11 {10 K
Q n]] o of [} of ] Q Q Q
o —CCK oK CLEAR CLEAR O
CLEAR DT CLEAR CLEAR CLOCK D D CLOCK
i — 7
L Q LL Q 1
CLEAR Lo CLEAR Lo CLEAR CLock D D CLOCK
CKjo— CK CK CLEAR CLEAR
a D b q pdd_o q Q Q Q
1 12 13 14 Is Is 17 13 1 12 13 i 5 18 17 18
CLEAR Q1 D! 02 Q2 D3 Q3 Yse AR Ot of D1 02 02 02 Vss
TL/F/5987-1 TUF/5987-2
Top View Top View
Order Number CD40174B or CD40175B
Truth Table
Inputs Qutputs
Clear Clock D Q Q*
L X X L H
H T H H L
H T L L H
H H X NC NC
H L X NC NC
H = High level
L = Low level
X = Imelevant
T = Transition from low to high level
NC = No change
* = Qtor CD401753 only
1995 National Samiconducior Corporation  TL/F/5887 RRD-BIOM105/Prited in U. S. A

doj4-dil4 @ pend 249s210vAD/NESL1L0¥AD
doj4-dij4 @ xaH 29+v210vAD/NGYyL10vAD



Data Sheets for MC3417/MC3418 and MC351 7/MC3518

MOTOROLA

MC3417, MC35117
MC3418, MC3518

Specifications and Applications
Information

CONTINUOUSLY VARIABLE SLOPE
DELTA MODULATOR/DEMODULATOR

Providing a simplified approach to digital speech encoding/
decoding, the MC3517/18 series of CVSDs is designed for military
secure communication and commercial telephone applications.
A single 1C provides both encoding and decoding functions.

e Encode and Decode Functions on the Same Chip with

a Digital Input for Selection
e Utilization of Compatible 12L — Linear Bipolar Technology
e CMOS Compatible Digital Output -

e Digital Input Threshold Selectable (Vcc/2 reference
provided on chip)
e MC3417/MC3517 has a 3-Bit Algorithm (General

Communications)

o MC3418/MC3518 has a 4-Bit Algorithm (Commercial Telephone)

CONTINUOUSLY VARIABLE
SLOPE DELTA
MODULATOR/DEMODULATOR

LASER-TRIMMED
INTEGRATED CIRCUIT

L SUFFIX
CERAMIC PACKAGE
CASE 620

CVSD BLOCK DIAGRAM

Encode
Decocle Clock
11s 18
1 Dua! Input ﬁ
o Comparator
Analog F ko2 L Lid 14
: 3 ordaBn
Digita! '
Data l:;ul 3 ja Shit1 Reguster !
Owgnat 33 coloaloaloQ,
Threshold! VTH
| R
Loy Camvidence
Osgital 9 O tput
Output VA
= Inteqrator Converter Syltatee
fone 3 Faer
Amphifier Poiariy 7 d
10| /2] 2 X l—+ Gamn Control
Vee!2 'C‘E' ’ Switch —
Output ' P \ac
Rel o Yat
71 sllie

Analog Ref Filter
Output  Input  Input
) €

PIN CONNECTIONS

R
Anatog
\ _.
1nput . j6 jyee
Analog C Encode/
eftadicn 2 19 15 |Becoae
Sy!tabic 3
‘."Q'l 14 lClock
Gann X Oigital Data
Cor\uol‘ a4 13 Jinput (2
Ret i
- Digital
1nput (41 L3 12 Jrhreshotd
Filter b= — Eotncigance
input ( ~|‘ : _L_ Output
Analog . 0 |Vec2
Output Output
Digital
v . °
EE [ 8 —_JOutput

ORDERING INFORMATION

Device —— Temperature
Range
MC3417L | Ceramic DIP 0°C 10 +70°C-
MC3418L | Ceramic DIP 0°C 10 +70°C

MC3517L Ceramic DIP | -55°C 1o +125°C

MC3518L Ceramic DIP | -55°C to +125°C




FIGURE 14 — 16 kHz SIMPLEX VOICE CODEC
(Using MC3417, Single Pole Companding and Single Integration)

l Oigital Input
Pusn =30
to Talk )a Digital Output
Key (Norm. o e b
| °°en) | Encode/Decode OO SOOoicihs
Clock
o 16 kHI
10 & Oigitad +5.0
Out Crock
- 15 5 74 |18Vcec
Analog S A- 1 Comp
input O o
uF
Ae 2 "
D-
13
600 600 D
VTH,2 Shitt Reguster
10 -
? Coin
Out
10 3.3k Rp
0.1 uf 1;‘0 % s oo 1
Ret s 18% Cs
s g Input Syl
Analog _ ~ & T 0.3\:: uF
Ouroug Analog % Slope Polarity| ol 2.4 Meg A
Out Switch GC4 _ ME—| B
1.3k Ay E
F 6 8
9 ':,“ Filter Vee
1C Ret pls v
10 k 9 S

CIRCUIT DESCRIPTION

The continuously variable slope delta modulator
(CVSD) is a simple alternative to more complex conven-
tional conversion techniques in systems requiring digital
communication of analog signals. The human voice is
analog, but digital transmission of any signal over great
distance is attractive. Signal/noise ratios do not vary with
distance in digital transmission and multiplexing,
switching and repeating hardware is more economical and
easier to design. However, instrumentation A to D con-
verters do not meet the communications requirements.
The CVSD A to D is well suited to the requirements of
digital communications and is an economically efficient
means of digitizing analog inputs for transmission.

The Deita Modulator

The innermost control loop of a CVSD converter is
a simple delta modulator. A block diagram CVSD Encoder
is shown in Figure 11. A delta modulator consists of 2
comparator in the forward path and an integrator in
the feedback path of a simple control loop. The inputs
to the comparator are the input analog signal and the
integrator out_put. The comparator output reflects the

sign of the difference between the input voltage and
the integrator output. That sign bit is the digital output
and also controls the direction of ramp in thé integrator.
The comparator is normally clocked so as to produce
a synchronous and band limited digital bit stream.

If the clocked serial bit stream is transmitted,
received, and delivered to a similar integrator at a remote
point, the remote integrator output is a copy of the
transmitting control loop integrator output. To the
extent that the integrator at the transmitting locations
tracks the input signal, the remote receiver reproduces
the input signal. Low pass filtering at the receiver output
will eliminate most of the quantizing noise, if the clock
rate of the bit stream is an octave or more above the
bandwidth of the input signal. Voice bandwidth is 4 kHz
and clock rates from 8 k and up are possible. Thus the
delta modulator digitizes and transmits the analog input
to a remote receiver. The serial, unframed nature cf the
data is ideal for communications networks. With no
input at the transmitter, a continuous one zero alternation
is transmitted. If the two integrators are made ieaky, then
during any loss of contact the receiver output decays to
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ZNA234E

TV PATTERN GENERATOR

FEATURES

® Single 5V supply.
® 625 or 525 line opaeration.
® Sync and Blanking outputs to CCIR or
EJA Standard.
® Field Refersnce output.
9 Separate outputs for:
Crosshatch
Dot
Vertical Lines
Horizontal Lines
Greyscale
Mixed Sync
Mixed Video Blanking
® Adjustable vertical line width.

DESCRIPTION

The ZNA234E integrated circuit makes available
all the waveforms necsssary to produce cross-
hatch, dot and greyscale test patterns on a tele-
vision screen. All that is requived is a 2.50MHNz
crystal {or external osciliator) and a minimum
number of extemnal components for mixing video,
sync and blanking puises to give a composite
video signal. This can be either injected directly
into the video stages of a recsiver, or used to drive
a UHF modulator/oscilator for connection to the
serial sockst. The device is contsined in a 16 pin
DiL package.

HORIZCN TAL TEST EVEN CROSS
LINES INPUT FIELD HATCH

SET
VERTICAL CRYSTAL
VERTICAL LINE OSCILLATOR
LINES WIDTH NPUT

SYNCHK)MJUS

ﬁmﬁﬂﬁﬁﬁh
g e ]

_p 18256525 J‘

) 2 ' 7Y 44 4 4

YERTICAL

DECOOE

ADDITION
Li & 1 Cchkeus

y——

HORIZONTAL
DECODE CRYSTAL
0osC
O A

=T
G L b e

ov MOOE MIXED MIXE D GREY TEST vee CRYSTAL
SYNC VIDEO SCALE INPUT +5V; OSCILLATOR
BLANKING ! « INPUT 2
System Diagram DP16
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ZNA234E

ABSOLUTE MAXIUMUM RATINGS

Supply Voltage .. .. .. .. 7volts

Input Voltage ... .. .. .. .. byvolts

Operating Temperature Range . .. .. 0°Cto +70°C
Storage Temperature Range . . .. .. .. -65°C to +150°C

OPERATING CHARACTERISTICS (over recommended temperature range).

Parameter Symbol | Min. | Typ. |Max. | Units Test Conditions
Supply Voltage Vee 4.75! 5.0 |[5.25|Volts
Supply Current Is — 135 — mA
High-level Input Voltage Vi 2.4 - — | Volts
Low-level input Voltage ViL — — 0.8 {Volts
High-level Input Current bk — — 40 | pA | Vec =5V, V,=2.4V
{See Note 1)
Low-level Input Current h —-40| -— b pA | Ve =5V, V=0V
{See Note 1)
High-level Output Voltage Von 2.4 S — | Volts | Ve =5V, lgource $250uA
{See Note 2)
Low-level Output Voltage Voo # — 0.5 |Volts | Ve =5V, Ign <5.0mA
{See Note 2)
Clock Frequency o — [2.500f — | MHz | 625 lines, Mode="1’
— 12.520] — | MHz | 525 lines, Mode="0’
External Oscillator Pulse Width | t,, 150 | 200 | 250 | ns —ve going pulse,
625/525 lines

Note 1:

Input conditions only apply to mode input. For
input conditions of oscillator inputs CO1, CO2,
see applications section.

Note 2:

Al outputs except greyscale, i.e. mixed sync,
mixed video blanking, vertical lines, dots,
crosshatch, even field and horizontal lines
have internal 3k3 pull-up resistors. Edge
speeds and sourcing capability can be
increased, if required, by the addition of
external pull-up resistors, These should have a
minimum value of 1k{l.
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ZNA234E

COMPLETE PATTERN GENERATOR USING THE ZNA234
{for detailed information see applications section)
e
SET VERTICAL
p— 100K LINE WIOTH
Ok
i )3 l 15 ] u.l 13 12 " 10 F}———
HL VYR EF XH DOT vL AN cOoy
WIDTH ¥ I——
CRYSTAL
ZNA23L (TOP) l
22pF
GNG  MODE MS MVB GS HR Vee co2
) 2__] L‘a_] LLJ Ls 5 7 )
033]
# i
ov ? 45y b ( L
3x3 3
Sk
vcc
Vce
o { GS vce
Vee kL
Vee HL IN&1LB 330n
T XH SWITCH
™ O—C‘r‘ FOLE ZTX 34
DOT,  5way
L VL
=0
% SET VIDEO / SYNC RATIO (EG. ASTEC)
TR UMNNE3S
———— TO MODULATOR
* - - % -
The following Companies can supply suitable McKnight Crystal Company,

Hardley Industrial Estate,

Hythe, Southampton.

Tel: 0703 848961 Telex: 47506
Contact: Mr. Carpenter

crystals for use with the ZNA234

Qb SEl

(Interface Quartz Devices Limited), (Salford Eiectrical Instruments Limited),
Crewkerne, Times Mill,

Somerset. Heywood, Lancashire OL10 4NE

Tel: 0460 74433 Telex: 46283 Tel: Q706 67501 Telex: 635106

Contact: Mr. P. Kenyon or Mr. D. Standring

Contact: Mr. Jarvis
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ZNA234E

QUTPUT WAVEFORMS — 625 LINES
I st Field (Even) 3258 e 2nd Field (0dd)
by : T-0 F.: “‘*H. : : : t=0 '
Horizontal ! : i ' . !
line ! ! : , \ L
I ' - ! | !
P , [ o | ) : \
! | ad \4% - H : : | !
HE Ty | | | ¢ i ; !
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Lt ? ! | i N o :
; | \ i 7 ¥ '
Vertical X : ; : | \ II
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P | Ty T ot oace : - i ==
[ | |
| ! : i .
| : : : § u} i | ! :
P ' : ‘ :
| | ! ! i . ! . )
P ) . \ | ] __l —a }‘_Lneblonkpemv'd
Cross : | : M| | [ T | :
! |
hatch : : l | | | jo- 6.4ps
_I. % % » 3 '
| |_ggi? 1 ! ) I '
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Ny / : : : ‘.
1 : ¢
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= o s M 0B T = e , 1
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B ) oY —— e 25 et et ) L=B4ps - —.4
o 5250 flo | ~25Lu ._ NI7us o »
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} 4 ' t:O !
1 . l ! i X
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CD4046BC
Micropower Phase-Locked Loop

General Description The INHIBIT input, lwvheAn high, disables the VCO ?nd
X source follower tc minimize standby power consumption.

The CD4046BC micropower phase-locked loop (PLL) con- The zener diode is pravided for power supply regulation, if

sists of a low power, linear, voltage-controlled oscillator necessary.

(VCO), a source follower, a zener diode, and two phase

comparators. The two phase comparators have a common

signal input and a common comparator input. The signal Features

input can be directly coupled for a large voltage signal, or | Wide supply voltage range: 3.0V to 18V

capacitively coupled to the self-biasing amplifier at the sig- ® Low dynamic power consumption: 70 uW (typ.) at fi=

nal input for a small voltage signal. 10 kHz, Vpp =5V &

Phase comparalor |, an exclusive OR gate, provides a digi- ’ "

tal error signal (phase comp. | Out) and maintains 90° ® VGO frequency:” 1.3 MHz (typJiat Vgp = 10V

phase shifts at the VCO center frequency. Between signal B Low frequency drift: 0.06%/°C at Voo = 10V with tem-

input and comparator input (both at 50% duty cycle), it may peralure

lock .onlo the signal input frequencies that are close to har- ® High VCO linearity: 1% {typ.)

monics of the VCO center frequency.

Phase comparator Il is an edge-controled digital memory App]icaﬁons

network. It provides a digital error signal {phase comp. Il

Out) and lock-in signal (phase pulses) to indicate a locked * FM demodulator and modulator

condition and maintains a 0° phase shift between signal - Frequency synthesis and multipiication

input and comparator input. - Frequency discrimination

The linear voltage-controiled oscillator (VCO) produces an - Data synchronization and conditioning

output signal (VCO Out) whose frequency is determined by 4

the voltage at the VCOyy input, and the capacitor and resis-

tors connected to pin C1,, C1g, R1 and R2.

The source follower output of the VCOyy (demodutator Out)
is used with an external resistor of 10 kQ or more.

Voltage-to-frequency conversion
» Tone decoding

- FSK modulation

» Motor speed control

Ordering Code:

Order Number | Package Number Package Description
CD4046BCM M1BA 16-Lead Small Outline integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow Body
CD4046BCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also avatiable in Tape and Reel. Specify by appending the suffix letter X" to the ordering code.
Connection Diagram

Pin Assignments for SOIC and DIP

PMASE PULSES — ‘; oL
2 15
PHASE COMP | OUT — — zexen
3 4
COMPARATOR IN — siGnaL iy
4 [E]
veo our —| |— Prase cowe i ouT
) 12
InmiaT — — =2
6 "
cia —1 — R
! 0
1y — |— oewoputaToR our
3 [
vss — t— vea s
Top View

@© 1999 Fairchild Semiconductor Corporation DSO05968.prf www.fairchildsemi.com
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CD4046BC

Block Diagram

SICNAL
P Yoo
?,l 16
PHASE
COMPARATOR |
COMPARATAS ER——
L=
r—— >/
L B! -
PHASE —> - .
B COMPARATOR PHASE COMP 11 0UT
U PHASE PULSES
veo O ULSE
! out
| 3 -
5
—° T
° ’ o VCON Low
—E—0—-— Vo te— Sice
ALTER
A1 it
v O r ] DJENODULATCR
Y g OMT t @
SOURCE 8
o 2 forowes [T 27
Vss = \A—O—1—1 ;
Vi
5 I l Ais s
INHIBIT O—t T
&
4 +
¥ss

www.fairchildsemi.com

o]
Vss ZEWER
FIGURE 1.
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CD4046BC

Typical Waveforms

SIGNALIN
COMPARATARIN

PHASE COMP | QUT

vCOy
(LOW PASS FILTER OUTPUT)

SIGNALIN

COMPARATOR IN
PHASE PULSES

PHASE COMP 11 QUT

VCOy
(LOW PASS FILTER QUTPUT)

PHASE COMPARATOR |
Vss
Von l I r L_
VoL
hupEpEpEg
Vot

Vou PP PN

VgL ==

FIGURE 3. Typical Waveform Employing Phase Comparator | in Locked Condition

PHASE COMPARATOR 11

Voo m r‘l
Vss
VoH
LA e 11
VoL
VD"__P__Lr———
VoL
B PR T~
VoL

FIGURE 4. Typical Waveform Employing Phase Comparator ll in Locked Condition
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Design Information

This information is a guide for approximating the value of
external components for the CD4046B in a phase-locked-
loop system. The selected external components must be

tions.

within the following ranges: R1, R2 = 10 k2. Rg > 10 kQ,

C1250pF

In addition to the given design information, refer to Figure
5, Figure 6, Figure 7 for R1. R2 and C1 component selec-

Characteristics

Using Phase Comparator |

Using Phase Comparator Il

VCO Without Offset VCO With Offset
R2=o

VCO Without Offset VCO With Offset
R2= =

VCO Frequency

B <S8
YooT Yoo Vool Voo
VEDINPDT VDLTACE VEO 1T YOLTAGE

toux

i L
Yool 3 ¥po? Va3
NCOMET 56T VTR INLT COLTAGE

For No Signal Input

VCO in PLL system will adjust
to center frequency, f,

VCO in PLL system will adjust to
lowest operating frequency, fmin

Frequency Lock

2 f_ = full VCO frequency range

Range, 2 f_ 2fo=fmag~fmin
Frequency Capture a
Range, 2 fc B ""W"TQ"“’ 216 = 1 27t
= ks 71
Loop Filter Component s P %
Selecﬂon l\Q—V'V—I—O\}L'!
g For 2 fc, see Ref. xR0l
=
eie
Phase Angle Between 90° at center frequency (f,), approximating Aiways 07 in lock
Single and Comparator 0° and 180° at ends of lock range (2 f)
Locks on Harmonics Yes No
of Center Frequency
Signal Input Noise High Low

Rejection

www.fairchildserai.com
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CD4046BC

Using Phase Comparator |

Using Phase Comparator Il

G.S. Moschytz, “Miniaturized RC Filters Using Phase-Locked Loop”, BSTJ, May, 1965.
Floyd Gardner, “Phaselock Techniques™, John Wiley & Sons, 1966.

Characteristics VCO Without Offset VCO With Offset VCO Without Offset VCO With Offset
R2 =« R2 ==
VCO Component Given: f,. Given: fyand f, . Given: fray- Given: fa and froax
Seleclion Use f, with Calculate fry;g Calculate f, from Use fin with
Figure Sto from the equation the equation Figure 6 lo
determine R1 and C1. | fnin=fo —fL. f to determine R2 and
fo = =2 c1.
2
Use fn;q with Figure 6 to Calculate
determine R2 and C1. ¢
max
frin
Use f, with Figure 5 to
Calculate determine R1 and C1. |Use
fmax fmax
,W‘Jﬂ f’?‘.‘n
with Figure 7
from the equation to determine ratio
R2/R1 to obtain R1.
frmax 2 fo~fL
fmin fo = ’L.
Use
tmax
'mm
with Figure 7
to determine ratio R2/
R1 to obtain R1.
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