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SEMICONDUCTOR

CD4013BC
Dual D-Type Flip-Flop

General Description

The CD4013B dual D-type flip-flop is a monolithic comple-
mentary MOS (CMOS) integrated circuit constructed with
N- and P-channel enhancement mode transistors. Each
flip-flop has independent data, set, reset, and clock inputs
and “Q" and “Q” outputs. These devices can be used for
shift register applications, and by connecting “Q” output to
the data input, for counter and toggle applications. The
logic level present at the “D" input is transferred to the Q
output during the positive-going transition of the clock
pulse. Setting or resetting is independent of the clock and
is accomplished by a high level on the set or reset line
respectively.

October 1987
Revised March 2002

Features

B Wide supply voltage range: 3.0V to 15V

W High noise immunity: 0.45 Voo (typ.)

B Low power TTL: fan out of 2 driving 74L
compatibility: or 1 driving 74LS

Applications
* Automotive

* Data terminals

* Instrumentation

* Medical electronics
Alarm system

* Industrial electronics
* Remote metering

» Computers
Ordering Code:
Order Number Package Number Package Description
CD4013BCM M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4013BCSJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE 11, 5.3mm Wide
CD4013BCN N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Connection Diagram

Vpp a2 173 CLOCK2 RESET2 DATA2 SET2

14 13 12 1 10 L] 3

— |

F/F FIF
1

=

1 2 3 ] 5 6 7
[\ [ CLOCK1 RESET1  DATA1  SET1 Vss
Top View

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

Truth Table

cL D R s Q Q
(Note 1)

e 0 0 0 0 1

e 1 0 0 1 0

N X 0 0 Q Q
X X 1 0 0 1
X X 0 1 1 0
X X 1 1 1 1

No Change

x = Don't Care Case
Note 1: Level Change

© 2002 Fairchild Semiconductor Corporation DS005946

www.fairchildsemi.com
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ADCGSG1/ADC08GE/‘ADCOSOS/ADCGSM!ABSOSQS
8-Bit uP Compatible A/D Converters

General Description ® L
The ADCO801. ADC0802. ADCO
ADC0805 are CMOS 8-bit succ
converlers  that

ADCO8C4  and
approximation A/D
i polentiomelric

o

R produc
wlion with the NS¢

ouly.

s appear like me

ications

e

= /
s 20f=Vee (OR Vigr)
RD—2 19f—CLKR
WR—{3 18}—DBO (LSB)
CLKIN—{4 17}~Dp81
INTR—{5 16}—D0B2
Viu(+) {6 15}—D83
vin(=)—7 14}—084
AGND—{8 13}—Dp8s
Vegr/2—{9 12}—D86
DGND—{10 11}~D8B7 (MsB)
DS005671-30

See Ordering Information

Ordering information

[+ picToTrR.
= P = i
1

1P RANGE

© 1999 National Semiconductor Corporation DS005671 www.national.com
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NNational Semiconductor

ADC0820
8-Bit High Speed pupP Compatible A/D Converter with
Track/Hold Function

Generui {)escnptmn Features

& Buili-in track-and-hold function

2 No NH'SS)H(] CG

racked
minating the
o1 signals moving

The inpul to the
mpling

(RD Mode
1 ivibd !da.m .a:duh

1 molded chip
din small cutline

shrink small oulline p

o

Lonnection and Functional Diagrams

Dual-in-Line, Smali Qutline

and 8SOP Packages Molded Chip Carrier
Package
/ I
vt 20f—=Vee EE823
DBO—{2 19f=NC
08113 18— 0FL
0B2—{4 17 |—087
0835 16|—086
WR/RDY —{6 15}—D08S
MODE—{7 14]—DB4
rRO—{8 13-Cs
NT—9 12[= Ve (#) N moxowe
2854812
GND—{10 = Vegr (=) e 9o
IE
Dso0ss01-1 DS005501-33

Top View

© 1999 National Semiconductor Corporation DS005501 www.national.com
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CD4046BC

General Description

The CD4046BC micropower phase-locked loop (PLL) con-
sists of a low power, linear, voltage-controlled oscillator
(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
input can be directly coupled for a large voltage signal, or
capacitively coupled to the self-biasing amplifier at the sig-
nal input for a small voltage signal.

Phase comparator I, an exclusive OR gate, provides a digi-
tal error signal (phase comp. | Out) and maintains 90°
phase shifts at the VCO center frequency. Between signal
input and comparator input (both at 50% duty cycle), it may
lock onto the signal input frequencies that are close to har-
monics of the VCO center frequency.

Phase comparator Il is an edge-controlled digital memory
network. It provides a digital error signal (phase comp. II
Out) and lock-in signal (phase pulses) to indicate a locked
condition and maintains a 0° phase shift between signal
input and comparator input.

The linear voltage-controlled oscillator (VCO) produces an
output signal (VCO Out) whose frequency is determined by
the voltage at the VCOy input, and the capacitor and resis-
tors connected to pin C1a, C1g,R1and R2.

The source follower output of the VCO,y (demodulator Out)
is used with an external resistor of 10 kQ or more.

The INHIBIT input, when high, disables the VCO and
source follower to minimize standby power consumption.

necessary.

The zener diode is provided for power supply regulation, if

October 1987
Revised March 2002

Micropower Phase-Locked Loop

Features

B Wide supply voltage range: 3.0Vto 18V

B Low dynamic power consumption: 70 uW (typ.)
atf,= 10 kHz, Vpp = 5V

B VCO frequency: 1.3 MHz (typ.) at Vpp = 10V

B Low frequency drift:  0.06%/°C at Vpp = 10V with
temperature

B High VCO linearity: 1% (typ.)

Applications

* FM demodulator and modulator

* Frequency synthesis and multiplication
* Frequency discrimination

Data synchronization and conditioning
* Voltage-to-frequency conversion

Tone decoding

* FSK modulation

* Motor speed control

Ordering Code:

Order Number Package Number

Package Description

CD4046BCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow

CD4046BCN N16E

Devices also available in Tape and Reel. Specify

16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
by appending the suffix letter *X" to the ordering code.

© 2002 Fairchild Semiconductor Corporation DS005968

www.fairchildsemi.com
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FAIRCHILD Revised December 1998

SEMICONDUCTOR

CD4066BC
Quad Bilateral Switch

General Description High degree linearity Vpp-Vgg = 10V, R_ = 10kQ
The CD4066BC is a quad bilateral switch intended for the B Extremely low “OFF" 0.1 nA (typ.)
transmission or multiplexing of analog or digital signals. It is switch leakage: @ Vpp-Vgs =10V, T = 25°C

pin-for-pin compatible with CD4016BC, but has a much

. . . 12,
lower “ON” resistance, and “ON" resistance is relatively B Extremely high control inputimpedance 10 Q(typ.)

constant over the input-signal range. B Low crosstalk —50 dB (typ.)
between switches @ f,;=0.9MHz, R_ =1 kQ

Features B Frequency response, switch “ON" 40 MHz (typ.)
B Wide supply voltage range 3V to 15V = 5
B High noise immunity 0.45 Vpp, (typ.) Applications
B Wide range of digital and 7.5 VpEAK * Analog signal switching/multiplexing

analog switching * Signal gating
B “ON" resistance for 15V operation 80Q * Squelch control
B Matched “ON" resistance  ARg=5€ (typ.) + Chopper

* Modulator/Demodulator

B “ON" resistance flat over peak-to-peak signal range ;D??":mfjtah;‘g SVZ:Ch bl
B High “ONOFF" 65 dB (typ.) igital signal switching/multiplexing

output voltage raic @ fi = 10 kHz, R = 10 kQ .- SNQSlogie impismeritation _
; " ; . I - Analog-to-digital/digital-to-analog conversion
B High degree linearity 0.1% distortion (typ.)

High degree linearity @ f,q =1 kHz, Vis =5V,

over 15V signal input

.

- Digital control of frequency, impedance, phase, and ana-

log-signal-gain
Ordering Code:
Order Number |Package Number Package Description
CD4066BCM M14A 14-.ead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150" Narrow Body
CD4066BCJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE I, 5.3mm Wide
CD4066BCN N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Reel. Specify by appending suffix letter “X" to the ordering code.

Connection Diagram Schematic Diagram

Pin Assignments for SOIC, SOP and DIP

4 1"
nouT — OH— invour
CONTROL B i 1 ouTay 3
5 s v
CONTROL C — — DUT/X =
7 £

[]
s t— In/DUT

i LE,E i '—J
ourin 4 F2 conrnor 4 »:,_
3 {Free ¥
auTn — ED — CONTROL O G }‘wu

© 1999 Fairchild Semiconductor Corporation DS005665.prf www.fairchildsemi.com
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, SN54S162,
SN545163, SN74160 THRU SN74163, SN74LS160A THRU SN74LS1634,
SN745162, SN745163 SYNCHRONOUS 4-BiT COUNTERS

SDLS060 - OCTOBER 1978 — REVISED MARCH 1988

160,167, 'LS160A,'LS161A . . . SYNCHRONOUS COUNTERS WITH DIRECT CLEAR
6271637151624, 'L S163A,'S162,'S163 . . . FULLY SYNCHRONOUS COUNTERS

tnternal Look-Ahead for Fast Counting SERIES 547, B4LS 545 .. J OR W PACKAGE
SERIES 74" . . . N PACKAGE

ot Dt A s SERIES 74LS". 745" . . . D OR N PACKAGE
(TOP ViEw)
cr v Uhgvee

CLk {4z ys{JRCO

= Synchronous Counting

« Synchronously Programmahle

£oon

+ Load Controf Line Aljs  1a[Jag
e

+ Diode-Clamped tnputs : 8+ 13 i U8

clds 20ac

TYPICAL i
U i el AR L 1 i EnNP [
PYPICAL PROPAGATION MAXIMUM  TYPICAL
TYPE TIME, CLOCK TQ CLOCK POWER i eSS §

O REQUENCY DISSIPATION 1 N
SNe] FREQUENCY DISSIPATIO RO~ o ifteiaat ebnnsaiiog
160 they 163 14 ng 32 MH; 305 mW

LS1B2A thru ‘LS163A 14 ns 32 MHz 33 mw
: and ‘S163 4 ns 70 M A75 W sEhen 4 i i s s
- 40 “5d R ' s SERIES 54U, 545" . FK PACKAGE

{(TOP VIEW]

description

These synchranous, prosettable counters feature
ternal carry look-ahead for application in high
gns.
and 'S5162 are decade counters

161.7163,'LS16TA,'LS163A, and 'S163 are 4-bii

The 180

counting deg

binary counters. Syncironous operalion is provided by

¢

having all flip-flops ¢ simulfaneously so that the

0t with each other when s

outputs change coingic
structed Dy the count-enable inpats and interna! yating

This made of operation eliminates the output counting

spikes that are normally associated wis

{ripple clock) counters, however counting s

NC N internal “onnecrion

occur on the (RCOY ripple carry output A bu

input triggegs the four fipq

IOUS, sel

iy SErSga¥ Fon o iifarhe Frage
RIRSeY tooenher jevel

amabie; tha

ala daiter the next

2s the counter and causes the Outputs to agree with the setup «

tng up alow level at the joad input disat
insitons at the load input of the 160 thry 163 should

the levels of the enable inputs. Low 10-hg

clock pulse regardless of
ihie (o

t ded when the ¢l e inputs v betore the transition ES5UICHes is nof appli

the "LST60A thru ‘LS1634 or 'S167 or 'ST83. The clear function for the 160, 181,°LS160A, and ‘LS161A s asynchronous

and a low level at the clear input sets all four of the fip-flop outputs iow regardiess of the levels of clock, toad, or enable in-
>

G2ALSI163A, 'S ) "S183 is synchronous and a fow tevel at the clear in

nfor the ‘162 163

puts. The clear funct:

of the py

| nputs. This syn-

putsets all four of the fip-Hlop outpurts low after the next clock ¢

less of the le

chronous clear allows the connt lenagth to be modified 15 ducoding the maximum count desired can be accamplished
4 f

with ong external NAND gate. The Yate output s connected to e dear input to synchronously clear the counter to 0000

{LLLL). Low-to-high transitions at the clear input of the 162 and 153 should be avoided when the clock is low i the enable

and load inputs are high a1 o betore the vansition

Copyright € 1988, Texas Instruments Incorporated

PRODUCTION DATA information is current as of publication date. *
Products conform to specifications per the terms of Tezas Instruments i
standard warranty. Production processing does not necessarify include ! EXA S

INSTRUMENTS

POSTOFFICE BOX 856303 & DALLAY [EXAS 75265 1
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LM565/LM565C
Phase Locked Loop

vof d led

General Description

e wave with in pha

voltage

on FM demodulation, and a double

anced phas
id capa

with the

The  char

Applications

% | Hape synchronization

=

=

=

= oy syntt

w oding

L] ¢ mulliplication and divis
£

L

.

@

WMetal Can Package Dual-in-Line Package
*Vee
1 14
Vi 10 TIMING “Vee —y NC
f g ) CAPACITOR
2 13
INPUT — —— neC
b 2
neut (2 M pHase veo {8 ) ['MING INPUT —— L
RESISTOR
DETECTOR) earels i
ouTPUT e e
VCO CONTROL PHASE COMPARATOR _ 5 10
3
INPUT AMP ?) voutace VCO INPUT e
REFERENCE 6§ 9 TIMING
4 5 ) REFERENCE ouTPuT CAPACITOR
V€O QUTPUT 5 ouTPUT VCO CONTROL __7 ®__TiminG
VOLTA
PHASE COMPARATOR Gt 1T RESISTOR
VCO INPUT
DS007853-2 DS007853-3
Order Number LM565H Order Number LM565CN
See NS Package Number H10C See NS Package Number N14A

e —
© 1999 National Semiconductor Corporation DS007853 www.national.com
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LM111/LM211/LM3 11
Voltage Comparator

1.0 General Description

The LM111, LM211 and LM311 are voltage comparators that
have mpui (urrﬂr\"\ nmr!) a thou sand times !ov

+ 15V op ¢ m\p supphes down io the mnqlp %\.' supply used for
IC logic. Their culput is com patible with RTL, DTL and TTL
as well as MOS circuits. Further, they can dr
» switching voltages up to 50V atf currents

h the inputs
31 from system ¢
drive loads referred to ground, the positive s
alive supply. Offset balancing and strobe
f(“J!de a“.(l oulputs can be wire OR'ed, A‘f

can be isola

Offset Balancing Strobing
R2
1k

TTL

o1
2N2222 STROBE

DS005704-36
z DS005704-37
Note: Do Not Ground Strobe Pin. Output is turned off when current is
pulled from Strobe Pin.
Increasing Input Stage Current (Note 1) Detector for Magnetic Transducer

v i=sov

R3
2.0k

jart
ouTPYT
DS005704-38
Note 1: Increases typical common maode slew from 7.0V/us to 18V/ps.
MAGNETIC =
PICKUP
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General Description

The CD4020BC, CD4060BC are 14-stage ripple carry
binary counters, and the CD4040BC is a 12-stage ripple
carry binary counter. The counters are advanced one count
on the negative transition of each clock pulse. The
counters are reset to the zero state by a logical “1” at the
reset input independent of clock.

October 1987
Revised March 2002

CD4020BC - CD4040BC - CD4060BC
14-Stage Ripple Carry Binary Counters e
12-Stage Ripple Carry Binary Counters »
14-Stage Ripple Carry Binary Counters

Features
B Wide supply voltage range: 3.0V to 15V
B High noise immunity: 0.45 Vpp, (typ.)

B Low power TTL compatibility: Fan out of 2 driving 74L
or 1 driving 74LS

B Medium speed operation: 8 MHz typ. at Vpp = 10V
B Schmitt trigger clock input

Ordering Code:

Order Number | Package Number Package Description

CD4020BCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4020BCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
CD4040BCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4040BCSJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide

CD4040BCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
CD4060BCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4060BCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Connection Diagrams

Pin Assignments for DIP and SOIC
CD4020BC

Voo Q1 Q10 og Qg RESET ¢ Q1

6 fis fue fu Ju n e s

Voo L

Vss

012 O3 G 05 05 D 03 Vs

Top View

Devices also available in Tape and Reel. Specify by appending the suffix letter “X" to the ordering code.

Pin Assignments for DIP, SOIC and SOP
CD4040BC

Voo 011 Qg Oy 0Oy RESET g Ll
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Voo

3 4 5 6 7 []
Q12 0O 05 07 Q@ 03 02 Vs
Top View
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© 2002 Fairchild Semiconductor Corporation DS005953
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sENERAL DESCRIPTION

he DS89C420 offers the highest performance
vailable in 8051-compatible microcontrollers. It
:atures a redesigned processor core that executes
very 8051 instruction (depending on the instruction
'pe) up to 12 times faster than the original for the
ame crystal speed. Typical applications see a speed
nprovement of 10 times using the same code and
'ystal. The DS89C420 offers a maximum crystal
peed of 33MHz, achieving execution rates up to 33
tillion instructions per second (MIPS).

\PPLICATIONS

ata Logging

ending

utomotive Test Equipment

lotor Control

lagstripe Reader/Scanner

-onsumer Electronics

iaming Equipment

ppliances (Washers, Microwaves, etc.)
elephones

VAC

uilding Security and Door Access Control
uilding Energy Control and Management
ninterruptible Power Supplies
rogrammable Logic Controllers

idustrial Control and Automation

JRDERING INFORMATION

DS89C420

Ultra-High-Speed Microcontroller

FEATURES

MAX e
PART TEMPRANGE ~ SLOCK  PIN-

SPEED  PACKAGE

(MHz)
DS89C420-MNG  40°C to +85°C 25 40 PDIP
DS89C420-QNG  40°Cto+85°C 25 44 PLCC
DS8IC420-ENG  40°Cto +85°C 25 44 TQFP
DS8IC420-MCL  0°C to +70°C 33 40PDIP
DS89C420-QCL  0°C to +70°C 33 44PLCC
DS89C420-ECL  0°C to +70°C 33 44TQFP
DS8IC420-MNL  40°C to +85°C 33 40PDP
DS89C420-QNL  40°C to +85°C 33 44PLCC
DSBIC420-ENL  40°C to +85°C 33 44TQFP |

in Configurations appear at end of data sheet.

80C52 Compatible

8051 Pin- and Instruction-Set Compatible
Four Bidirectional I/O Ports

Three 16-Bit Timer Counters

256 Bytes Scratchpad RAM

On-Chip Memory

16kB Flash Memory

In-System Programmable through Serial Port
1kB SRAM for MOVX

ROMSIZE Feature
Selects Internal Program Memory Size from
0 to 16k
Allows Access to Entire External Memory Map
Dynamically Adjustable by Software

High-Speed Architecture

1 Clock-Per-Machine Cycle

DC to 33MHz Operation

Single-Cycle Instruction in 30ns

Optional Variable Length MOVX to Access
Fast/Slow Peripherals

Dual Data Pointers with Auto
Increment/Decrement and Toggle Select

Supports Four Paged Modes

Power Management Mode
Programmable Clock Divider
Automatic Hardware and Software Exit

Two Full-Duplex Serial Ports
Programmable Watchdog Timer
13 Interrupt Sources (Six External)
Five Levels of Interrupt Priority
Power-Fail Reset

Early Warning Power-Fail Interrupt

»te: Some revisions of this device may incorporate deviations from published specifications known as erata. Multiple revisions of any device
1y be simultaneously available through various sales channels. For information about device errata, click here: www. maxim-ic.com/errata.
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SN74HC4066
QUADRUPLE BILATERAL ANALOG SWITCH

SCLS325G — MARCH 1996 — REVISED JULY 2003

® Wide Operating Voltage Range of 2V to 6 V D, DB, N, NS, OR PW PACKAGE

® Typical Switch Enable Time of 18 ns e

® Low Power Consumption, 20-pA Max Icc 1A []1 o 14l Vee

® Low Input Current of 1 pA Max 1B []2 13(] 1C

® High Degree of Linearity 28 [J3 12[] 4C

® High On-Off Output-Voltage Ratio ;é E g 11; i' j’;

® Low Crosstalk Between Switches 3c e of] 38

® Low On-State Impedance. .. GND 17 s[] 3A
50-QTYPatVee =6V

® Individual Switch Controls

description/ordering information

The SN74HC4066 is a silicon-gate CMOS quadruple analog switch designed to handle both analog and digital
signals. Each switch permits signals with amplitudes of up to 6 V (peak) to be transmitted in either direction.

Each switch section has its own enable input control (C). A high-level voltage applied to C turns on the
associated switch section.

Applications include signal gating, chopping, modulation or demodulation (modem), and signal multiplexing for
analog-to-digital and digital-to-analog conversion systems.

ORDERING INFORMATION

T PACKAGET PARTNUMBER | oaring

PDIP-N Tube of 25 SN74HC4066N SN74HC4066N
Tube of 50 SN74HC4066D

SOIC-D Reel of 2500 SN74HC4066DR HC4066
Reel of 250 SN74HC4066DT

—40°C to 85°C | SOP —NS Reel of 2000 SN74HC4066NSR HC4066

SSOP - DB Reel of 2000 SN74HC4066DBR HC4066
Tube of 90 SN74HC4066PW

TSSOP — PW Reel of 2000 SN74HC4066PWR | HC4066
Reel of 250 SN74HC4066PWT

TPackage drawings, standard packing quantities, thermal data, symbolization, and PCB design
guidelines are available at www.ti.com/sc/package.

FUNCTION TABLE
(each switch)

INPUT
CONTROL | SWITCH
(C)

L OFF

H ON

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.

f‘mducts conform to specifications per the terms of Texas Instruments i
testing of all pm}}.:tem i et S TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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