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ABSTRACT

This preject presents a design and implementation of voice fransmission via AC line. The
transmitting unit will convert voice signal to digital signal, then the digital signal will be modulated by
FSK modulation and transmit it via AC line. The reeeiving unit will demodulate FSK signal from AC

line o voice signal. For using i communications.
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2.5 FREQUENCY SHIFT KEYING (FSK)
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NISDNAULLMUATIA IR Data Sheet

1) dnnaasianudguinma (£,) 181 PLL 910

£y =t 3.3

o f, =J[255x10° 205 x 10°) = 228.64kHz

2) 1@enf1 R, =10kQ uay R, =10kQ
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R. =R, + ; (3.4)
3
"R, =(10><103)+{10le0 ]:15;@
3.) fwami C, 110
I
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ST T e 0 sx10°)
4) fuum R 1n
R
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R, =5{437.27x10° )= 2.29MQ
9) ATUIMAT Ry, 970

. — (RF + Ri )‘RH
MR R, +R,)

_ Jlas727x10%)+ fo1.45 107 2 20x10°)

3 = 442,52k
= o1 8310 - F572710] 2910 ]

10 Muwamm C,. 910

0.25
R, x BaudRate
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o - 0.25
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11.)dend R, = 470kQ
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LM336-2.5/LM336B-2.5

Programmable Shunt Regulator

Features

Low Temperature Coefficient

Guaranteed Temperature Stability 4mV Typical
0.202 Dynamic Impedance

+1.0% Initial Tolerance Available

Easily Trimmed for Minimum Temperature Drift

Internal Block Diagram

Description

The LM336-2.5/LM336B-2.5 integrated circuits are
precision 2,5V shunt regulators. The monolithic IC voltage
reference operates as a low temperature coefficient 2.5V
zener with 0.2W dynamic impedance, A third terminal on
the LM336-2.5/.M336B-2.5 allows the reference voltage
and temperature coefficient o be trimmed easily, LM336-
2.5/LM336B-2.5 are usefirl as a precision 2.5V low voltage
reference for digital voltmeters, power supplies or OP-AMP
circuitry. The 2.5Y makes it convenient to obtain a stable
reference from low voitage supplies. Further, since the
LM336-2.5/LM336B-2.5 aperate as shunt regulators, they
can be used as either a positive or negative voltage reference.
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CD4047BC

October 1987
Revisad May 1993

Low Power Monostabile/Astable Multivibrator

General Descripticn

The CD4047B is capabie of oparating in eithar the
monosiable ar astable mode. It requiras an external capac-
iter (between pins 1 and 3) and an extemal resistor
{batwaan pirs 2 and 3} to determine the oulput pulse width
in the monastable mode, and the output frequency in the
astable mode.

Astable oparation is enabied by a high ieval on the aslabie
input or low lsvel on the astable input. The output fre-
quancy (at 50% duty cycia) at Q and Q outpuls is detar-
minad by the timing components. A fraquancy twica that of
Q is availabte at the Qscillator Ouiput; a 50% duty cycle is
not guarantead.

Monostable oparation is oblained when the device is trig-
gered by LOW-to-HIGH iransiion at + frigger input or
HIGH-to-LOW fransition at - trigger input The device can
be retripgered by applying a simuitanecus LOW-to-HIGH
transition to both the + trigger and refriggar inputs.

A high ievei cn Resel input reseis the ouipuis O io LOW, a
to HIGH.

Featuras
B Wide supply voltage range: 3.0V to 15V
W High noise immunity:  0.45 Vg (typ.)

B Low power TTL compatibiiity: Fan out of 2 driving 74L
or 1 driving 74L5S

SPECIAL FEATURES

B Low power consumplion: special CMOS oscillator
configuration

B Monostable (one-shot) or astable (free-running)
operation

W True and compiemented buffered outputs
| Only ana extemal R and C required

MONOSTABLE MULTIVIBRATOR FEATURES
B Pasitive- or negative-edge triggar
& Qutput puise widlh indepandent of trigger pulss duration
H Refriggerable oplion for pulse width expansion

W Long pulise widths possible using small RC components
by means of external countar provision

W Fast ecovary time essantiatly independent of pulsa
width

® Pulse-width accuracy maintained &t duty cyclas
approaching 100%

ASTABLE MULTIVBRATOR FEATURES
B Fres-running or gatable oparating modes
W 50% duly cycle
B Osdiliator cutput available
B Good astable frequency stabitity
typical=12% + 0.03%/°C @ 100 kHz
fraquency= +0.5% + 0.015%/°C @ 10 kHz
deviation {circuits timmed fo frequency Vpp = 10V
£10%)

Applications

* Frequency discriminators
+ Timing circuits

+ Time-delay apptications

+ Envelape datection

» Frequency multiplication
+ Frequency division

Ordering Code:

Order Number | Package Number Package Description
CD4047BCM M14A t4-Lead Small Qutline Integrated Circuit (SOIC), JEDEC MS-120, 0.150" Narrow
CD4047BCN N14A 14-Lead Plaslic Dual-In-Lire Package (PDIP), JEDEC MS-001, 0.300° Wida

Dmvices also available n Taps and Real. Spedfy by appendirg the suffic letter “X" 10 the ordefing code.

2 159% Frirchild Scmicandumor Corporation DSONS%6S.prf

www. fairchildscmi.com
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CD4047BC

Connection Diagram

Fin Assignments for 5QIC and DIP

.l U " vap
Pt 2 0sc ooT
RE COMMON = -’z—HEI'HIEGER
BT LE — SL
ASTARLE = LY
~ TRIGEER — 2 ey neser
vgg-i e TRIGBER
Top View
Function Table
Terminal Connections Cuiput Pulas Typical Outpnst
Function Ts Yoo To Vg fiapist Pulse From Period or
To Pulsa Width
Astable Multivibralor
Frea-Running 4,5,6, 14 7,8,9,12 10, 11,13 110, 11} = 4.40 RC
True Gating 4,6, 14 7,8,9 12 5 10, 11, 13 15 (13)=220RC
Complament Gating 6, 14 57,8,9,12 |4 10, 11, 13
Monostable Mullivibrator
Positive-Edge Trigger 4,14 56,7,9,12 |8 10, 11
Negative-Edgs Trigger 4,8, 14 517.9,12 8 10, 11 t (10, 113=2.48 RC
Ratriggerable 4,14 56,7, 9 8,12 10, 14
External Countdown {Note 1) [14 56,78 912 Figure 1 Figure 1 Figura 1

Nots 1: Extema resisiar beteeon tarminaks 2 and 3. Exiamal capacinr betwasn lerminals 1 and 3.

Typical Implementation of External Countdown Option

TETRELE
tosmyn
™ o (1] I |
CLONE CUENTIR =T
,umr
T
ruLE P
ey = (W= 13 b+ [ty + 142D
FIGURE 1.
www. fairchildscmi.com 2
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National Semiconductor

ADC0801/ADC0802/ADC0803/ADC0804/ADC0805
8-Bit pP Compatible A/D Converters

Ganeral Description

The ADCOB(M, ADCO802, ADCOBO3, ADC0804 and
ADC0805 ara CMOS B-bit successive approximation A/D
converiers that use a differential pelentiometric
ladder — simiiar to the 256R products. Theas converfars ame
designed to allow oparation with the NSC800 and INSB080A
derivative control bus with TRI-STATE® output latches di-
reclly driving the data bus, These A/D3 appaar like memory
locations or §/0 ports to the microprocessor and no interfac-
ing logie is neaded.

Differantial analog wvoltage inputs allow inceasing the
commaon-mode rmection and offsetting the analcg 2era input
vollage value. In addition, the voliage relerence input can ba
adjusted 1o allow encoding any smaller analog valtage span
to the full 8 bite of rasolution.

Navember 1999

u Diffarential analog voilage inputs

® Logic inputs and outputs maat both MOS and TTL
voltage level specificalions

| Works with 2.5V (LM338) voltage reference

On-chip clock generator

u 0¥ o 5V analog input voitage range with single 5V

supply

No zero adjust required

0.3" standard width 20-pin DIP package

20-pin molded chip carmier or small outline package

Cperates ratiomatrically or with § Vo, 2.5 Vo, or

analog span adjusted voltage reference

Key Specifications

B Resolution 8 bits
a Totai error v 1LSB, 1% LS8 and 11 LSB
Featu res ® Conversion time 100 us
8 Compalible with BOB0 pP derivalives ---no imerfacing
logic needed - access time - 135 ny
m Easy interfaca to all microprocassars, or operates “stand
along”
Connection Diagram
ADCDEOX
Dual4n-Line and Small Outline {50) Packages
- ~ 20V (OR Vigey)
fi—{2 1ej=CIKR
WA—{% 18 =08 (L5B)
W ={4 17081
ks B |6f=282
Ypi¥) =18 13}=083
V(=17 14f~=0Bs
AGHD 8 13088
e 12f-one
oeNe =410 V1087 (M3B)
SOOSET 3D
See Ordering Information
Ordering information
TEMP RANGE CTO TO'C p'cTO T0°C ~40°C TO +85°C
+%% Bit Adjusted ADCO801LCN
ERROR 1% Bl Unadjusted ADCOS02LCWM ADCOB02LCN
1% Bil Adjusies ADCO803LCN
+1Bit Unadjusted ADCO0804LCWM ADCOB04LTN ADCOBOSLCN/ADCOB041CJ
PACKAGE OUTLINE M20B — Smail N20A — Molded DIP
Outline

TR-STATE" a a of el Caap.
Z-80% in 3 regmeenec trademank of Ziog Corp.
H
£ 169¢ Naional Semicanducior Corporatan D5005871 waw.natignal. com

sialaAu0) Qv @jqiedwo) d4ri 1g-¢ $0800aV/H0800AV/E08000AV/Z0800AV/L080DAY



ADC0801/ADC0802/ADG0803/ADCO804/ADCO805

Typical Applications

W
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Ll Ef L v b | ¢ | voLTAGE RaNGE
" L ald W E RETIIATL)
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+ 6 Dlln?
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8080 Intarface
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lm, | S
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W,
e, - WY
K BATA
cemsartal

Error Specification {inciudes Full-Bcala,
Zoro Error, and Nan-Linearity)

Part Ful- Vapp/2=2.500 Vpe | Vpee/2¥No Connection

Number Scaole (No Adjusiments) {No Adjustrrents)
Adjustad

ADCDB01 ¢ 14 LSH

ADCD802 1w LSB

ADCDB03 ¢ 2% 1LSH

ADC0804 1Ls8e

ADCD80S t1L5B

www.nalional.aom 2
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National Semiconductor

DACO0800/DAC0802
8-Bit Digital-to-Analog Converters

General Descﬁpﬁon The DAC0O800, DACO0802, DACOBOOC and DACDBDZC are a
. direct replacement for the DAC-08, DAC-OBA, DAC-08C,

The DACOBOO seres are monclithic 8-bit high-speed 4 DAC-08H, raspectively.

curment-output digital-io-analog converters (DAC) featuring

typical settling times of 100 ns, When used as a multipiying

DAC, mongtonic perfarmance over a 40 to 1 referance cur- Featu res

men! range is possible. The DACD80G series also fsaturas

high compiianca camplamentary curment outputs fo allow dif-

ferartial outpul vollages of 20 Vp-p with simple resistor ioads

as shown in Figure 1. The meferancetofull-scale cumant

matching of better than 11 LSB aliminates tha reec for

fuli-scale iims in most applications while the nonlinearities

of batter than 10.1% over tamperature minimzes systarm er-

ror accumulations.

The noise immune inputs of the DACOB0C serias will accapt
TTL levels with the logic threahold pin, V|-, grounded.
Charging the V| - paiential will alfow direct inferlace to other
logic familias. The perlormance and chareciarsiics of tha
device are essentially unchanged aver the ful 4.5V to
118V power supply rangs; power dissipation is only 33 mW
with 15V supplies and is independent of the logic input
stafes,

Fast sattling output curment. 100 ns

Full scale error:. 1 LSB

Nonlinearity over temperature:  £0.1%
Fuil scale current drift: 10 ppmi*C

High output compliance: ~10V to +18Y
Compiamantary cumert outputs

Imerface directly with TTL, CMOS, PMOS and othars
2 quadrant wide range muliplying capability
Wide power supply range: 4.5V to 118V
Low power consumption: 33 mW at 5V
Low cost

Typical Applications

1y

AIGITAL INPHTS

L1} L
A K2 81 a4 ME B6 B) By

sk o
18V CreAAgy—t
Youi TO T Vi
1]
J: | )
- arF
':[:i te =
V©aal W =
DS0086M-1

FIGURE 1. 120 Yy Output Dightakto-Analog Converter (Nate 5)

Ordering information

Non-Linearity Tempersture Order Numbers
Range J Package {J16A) {Naote 1) | N Package (N16E) (Note i) | 5O Package (M16A}
10.1% FS 0°C < Ty s +70°C DACOB02LC) | DAC-0BHQ |DACOB0ZLCN | DAC-D8HP DACGBO2LCM
+0.19% FS -BR'C < T, £ +125°C | DACOB0OL) | DAC-080
$0.19% F8 0°C s T, s +70°C DACDBOOLC. } DAC-08EQ (DACOBDOLCN | DAC-OBEP DACO800LCM

Nots 1: Dowvicas rmay be ordarsd by usry) wiber omder rusmber,

@ 1509 Natianal Semiconductsr Corporation DSD03384 ww. natianal.com

s1apaAuoy) Gojeuy-ol-leybia ng-g Z080Ova/00800vVda



Block Diagram vots 5
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Typical Performance Characteristics (continueq)
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22 EXAR
o ...the analog plus company™

FEATURES

Low-Sine Wave Distortion, 0.5%, Typical
Excellent Temperature Stability, 20ppm/°C, Typ.
Wide Sweep Range, 2000:1, Typicai
Low-Supply Sensitivity, 0.01%V, Typ.

Linear Amplitude Modulation

TTL Compatible FSK Controis
Wide Supply Range, 10V to 268V

e Adjustable Duty Cycle, 1% TO 99%

XR-2206

Monoitithic

Function Generator

June 1997-3
APPLICATIONS

» Waveform Generation
®* Sweep Generation

¢ AM/FM Generation

¢ V\//F Conversion

& FSK Generation

® Phase-Locked Loops (VCO)

GENERAL DESCRIPTION

The XR-2206 is a monolithic function generator
integrated circuit capable of producing high quality sine,
square, triangle, ramp, and pulse waveforms of
high-stabitity and accuracy. The output waveforms can be
both amplitude and frequency modulated by an external
voltage. Frequency of operation can be sslectad
extamally over a range of 0.01Hz to more than 1MHz.

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

ORDERING INFORMATION

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

21972

£ TOM

EXAR Corporation, 48720 Kato Road, Fremont, CA 94538 & {510) 668-7000 # (510) 668-7017



XR-2206
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Figure 1. XR-2206 Block Diagram




AMSI
8TO
MO

Veo
TCH

TC2
TR1
TR2

16 Lead PDIP, CDIP (0.300”)
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XR-2206

SYMA2 AMSI 1 ) SYMAZ2
SYMA1 sSTO 2 —  SYMA1
WAVEAZ MO 3 1 WAVEA2
WAVEAT Veo 4 1 WAVEA1
GND TCA 5 ) GND
SYNCO TC2 6 3 SYNCO
BIAS TR1 7 3 BIAS
FSKI TR2 8 =1 FSKI

16 Lead SOIC {Jsdec, 0.300")

PIN DESCRIPTION

Pin # Symbol Type |Dascription
1 AMSI | Amplitude Modulating Sigral Input.
2 STO o] Sine or Triangle Wave Qutput.
3 MO o] Multiplier Cutput.
4 Vee Positive Power Supply.
5 TCH I Timing Capacitor Input.
6 TC2 I Timing Capacitor Input.
7 TR1 0 Timing Resistor 1 Qutput.
B TR2 0] Timing Resistor 2 Output.
9 FSKI | Frequency Shift Keying Input.
10 BIAS o] Internal Voltage Reference.
1 SYNCO 0] Sync Qutput. This output is a open collector and needs a pull up resistor to Vee.
12 GND Ground pin.
13 WAVEA1 | Wave Form Adjust Input 1.
14 WAVEA2 I Wave Form Ad}ust lnput 2.
15 SYMA1 | Wave Symetry Adjust 1.
16 SYMAZ | Wave Symetry Adjust 2.

3

TEOM




22 EXAR
a ...the analog plus company™

FEATURES

Wide Frequency Range, 0.01Hz to 300kHz
Wide Supply Voltage Range, 4.5V to 20V
HCMOS/TTL/Logic Compatibility

FSK Demodulation, with Carrier Detection
Wide Dynamic Range, 10mV lo 3V rms
Adjustabie Tracking Range, +1% to 80%
Excellent Temp. Stability, +50ppm/C, max.

XR-2211

FSK Demodulator/
Tone Decoder

June 1997-3
APPLICATIONS
» Caller Identification Dalivary
® FSK Demodulation
e Data Synchronization
» Tone Decoding
& FM Detection
# Carmier Detaction

GENERAL DESCRIPTION

The XR-2211 is a monolithic phase-docked loop (PLL)
sysiem especially designed for daia communicaiions
applications. |t is particulady suited for FSK modem
applications. it operates over a wide supply voltaga range
of 45 to 20V and a wide fraquency range of 0.01Hz to
300kHz. It can accommodate analog signals betwsan
10mV and 3V, and can interface with conventional DTL,
TTL, and ECL logic families. The circuit consists of a basic
PLL for tracking an input signal within the pass band, a

quadrature phase detector which provides carfer
detecilon, and an FSK vollage comparaior which provides
FSK democdulation. External components ara used to
independently set canter frequency, bandwidth, and ocutput
delay. An internal voltage referenca proportional to the
power supply is provided at an cutput pin.

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

ORDERING iNFORMATION

Operating
Part No. Package Temperature Range
XR-2211M 14 Pin CDIP (0.3007) -55°C to +125°C
XR-2211N 14 Pin CDIP (0.3007) -40°C lo +85°C
XR-221P 14 Pin PDIP {0.3007) -40°C to +85°C
XR-22111D 14 Lead SQIC (Jedec, 0.1507) -40°C to +85°C

©1992

M

EXAR Comporation, 48720 Kato Road, Framont, CA 94538 4 (510) 668-7000 ® FAX (510) 668-7017

1



XR-2211 2Z° EXAR

BLOCK DIAGRAM

Ve GND NG

© © ©

[\Pre Amplifier 1) LDo
INP @ Loap
l/ B-Det @ LDF

TIM C1 @ | Lock

Detect

Comparator
VCO N\ Compa 6) Looa

Timcz W13 Quad
8-Det | 5 } LDOGN

Internal

VREF @ | VReF

\ .
Refarence FSK Comp Do
COMP | @

Figure 1. XR-2211 Block Diagram

AW A ST LN TOM’
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Z* EXAR - XR-2211

PIN CONFIGURATION

Vee TIMC1 Vee o
INP TIMC2 Ll
LDF ] TIMR LOF =
GND LD GND =5
LDOCGN VREF LODOGN =
LDoG NC LDOQ &
Do COMP | DO =3
14 Lead CDIP, PDIP (0.300™) 14 Lead SOIC (Jedec, 0.150™)
PiN DESCRIPTION
Pin # Symbaol Type |Description
1 Voo Positive Power Supply.
2 INP i Recsive Anaiog Input.
3 LDF O Lock Detect Filter.
4 GND Ground Pin.
5 LDOQN 0 Lock Detect Output Nat. This output will be low if the VCO is in the capture range.
6 LDOQ o Lock Detect Output. This autput will be high if the VCO is in the capture range.
7 DO O Data Output. Decoded FSK output.
B COMP | | FSK Comparator Input.
9 NC Not Connected.
10 VRer o Internal Voitage Reference. The value of Vrer is Vop/2 - 650mVY.
11 LDO o Loop Detect Output. This oulput pravides the result of the quadrature phase detection.
12 TIMR i Timing Resistor input. This pin connects to the timing resistor of the VCO.
13 TIMC2 i Timing Capacitor Input. The timing capacitor connacts between this pin and pin 14.
14 TIM C1 | Timing Capacitor Input. The timing capacitor connects batwean this pin and pin 13,

™
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ﬂNational Semiconducitor

54LS04/DM54L504/DM741L.504 Hex Inverting Gates

General Description Features
This device contains six indapendsnt gates each of whicn W Allernate Miltary/Aerospace device (541504} Is avail-
parforms the logic INVERT tunction. abke. Contect a National Semiconductor Sales Cfflca/

Distributor for specilications,

Connection Diagram

Dual-In-Line Package
e A8 Y5 L) Yi

Voo A&
|

NENE

]

[: Iz ls Ia is In ]r
at ¥1 A2 ¥2 Fe ¥ GND
TLF/E345-1

Order Number 54L504DMQB, 54LS04FMQB, 54LS0AMQB, DMS4LS04., DM54LS04W, DM74L504M or DM74ALS04N
See NS Package Number E20A, JT4A, M14A, N14A or W14B

Function Table
¥=A
input QOutput
A Y
L H
H L

H = High Logic Lavel
L = Low togi Level

B1995 Natinal Bamicont o Conporsikn TLAFAED4E

AAD-BEMM 1S/ Privted in L. 5. A

sa1en BunJaaui xaH YOSTVZNG/ YOS TYSNA/YOSTHS



e ]
August 1986
FPAIRCHILD Revised March 2000
SEMIEOMNDUCTOR ™M
Quad 2-Input AND Gates
General Description
This device contains four independent gates each of which
performs the logic AND function.
Ordering Code:
Order Number | Package Number Package Description
DM74LS08M M1dA 14-Lead Smalt Qutiine Integrated Circuit (SCHC), JEDEC MS-120, 0.150 Narrow
DM74LS08SJ M14D 14-Lead Small Cutiing Package (SOP), EIAJ TYPE |l, 5.3mm Wide
DM74LS0BN N14A 14-Lead Plastic Dual-In-Line Package {PQIPY, JEDEC MS-001, 0.300 Wide
Devices also avalabla in Tape and Reel. Specify by appending the suffix latter "X” ta the ardering code.
Ccnnection Diagram Function Table
Y=AB
Voo 84 A4 va B3 a3 Y1
13 13 Ili’ 1”7 Im 9 ] Inputs Output
A B Y
L L L
L H L
H L L
H H H

H = RGH Logwc Lavel
L = LOW Logic Leval

® 2000 Fairchild Semiconductor Corporation CS006347 www fairchildsemi.com

sajen gNv Induj-z pend 80sIvZNG



SN54LS21, SN74LS21
DUAL 4-INPUT POSITIVE-AND GATES

SDLS13% - APRIL 1965 —- REVISED MARCH 1534

* Package Options Include Plastic “‘Small
Qutline”’ Packages. Ceramic Chip Carriars
and Fliat Packages, and Plastic and Ceramic
DiPs

* Dependable Texas Instruments Quality and
Reliability
description

These devices contain two independent 4-input
AND gates.

The SN54L321 is characterized for operation
over the full military temperature range of
-5B56°C to 12B°C. The SN74LS21 is
characterized for operation from 0°C ta 70°C.

FUNCTION TABLE {sach gata)

INPUTS OUTPUT

A B C D \

H H H H H

L X X X L

X L X X L

X X L X L

X X X L L

logic symboit

a1 ] &
LT i8)

18) —
I1C e
105
a8

110
23_-'_ ‘ {8} 2y
PG —
2012

 This symbot is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J. N, and W packeges.

lpositive logic) ¥ = A-B:C.DarY =A + B +C +

EN54LE21 ... J OR W PACKAGE
SN741S821 ... 0D OR N PACKAGE

(TOP VIEW)
1A O Uha Voo
1B 2 131 2D
NG [ 120 2¢
1¢ G4 1] NC
10 Os 1] 28
1Y s a[l 2A
GND (7 a87] 2Y

SN54LS21 . . . FK PACKAGE
ITOP VIEW:

o a9 So
PwZ)N

% 10111213

o >
z2233
(L

NC —No internal connection

logle diagram

1A ——rF
1B
1€ ——
10 ——

1Y

2A —
=
2C——t

2D

2Y

PROCUCTION DATA informanon is cument 23 of publicion dais.
Products canderm 10 specificatons per the s of Texas instruments.
? d ot gy

P cl 4

4{? TEXAS

Copyright & 1988, Texas instruments Incorporated

INSTRUMENTS

POET OFFICE BOX 655303 ® DALLAS, TEXAS 75285 1



HD74LS27 arive snpu posiive 0 Gates

MCIRCUIT SCHEMATIC(%)

¥ Hee
m# ™3 n$
i .
e » [
j] L Ouigm
? $10) oy ¥
T <
* £ ‘
V—-l
o - ] 3
% -0 GHE

@PIN ARRANGEMENT

-4

T Yiew!

HWELECTRICAL CHARACTERISTICS (Ta=-20~+75C)

7] e
E tc
ok

13

ALEE!]

5]
of

Ttem Symbal Test Conditions min typ* max Unit
Ven 2.0 - -
input voltage v
Vi - - 0.8
Vou Vee=4.75V, Vie =0 8V, Jor= — 400uA 2.7 - -
Ou It br=4mA - - 0.4 v
neput vollage Vor Vee=4.75V, Vig=2V
' e =BmA - - 0.5
I Vee=3,25V¥, V=27V - - 20 uh
Input current iz Vee=5.15V, Vi=0.4V - - -0.4 mA
K Yee=5.25¥. Vi=TV - - 0.1 mA
Short-eireuit output current Ios Vec=5.25V -A - - 100 mA
kecu Vec=5_25V - 2.0 4.0 mA
Supply current
Jece Ve =5.25V - .4 §.8 mA
Input clamp voltage Vix Yee=4.78V, Lv=—18mA - - —-1.5 v
* Vor=SY, Ta=25*C
WSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Them | Symbol | Teat Conditions min typ max Uit
T - 10 15
Propagation deley time — Cr=15F, Ri=%0 as -
J 1PHL - 10 15

Nore) Asfer to Teit Clrcult snd Wevetorm of the Comman [tam

57



SN74LS74A

Dual D-Type Positive
Edge-Triggered Flip-Flop

The SN74LS74A dual edge-miggered flip-fop utilizes Schottky

TTL circuitry to produce high speed D-type flip-fops. Each Aip-flop ON Semiconductor

has individual clear and set inputs, and also complementary  and Q oy 3 Sraman of Uotarola

outputs. http:/fonsemi.com
Information at mput D is transferred 1o the Q ouiput on the

positive-going edge of the clock pulse. Clock triggering occurs at a LOW

voltage level of the clock pulse and is not directly related to the POWER

transition time of the positive-going pulse. When the clock input is at SCHOTTKY

either the HIGH or the LOW level, the D input signal has no effect.

MODE SELECT - TRUTH TABLE

INPUTS QUTPUTS
OPERATING MODE

5o 5 D Q a

Set L H X H L

Resat (Ciear) H L X L H

*Undstermined L L X H H
Load “1* (Set} H H h H L :;ﬁi};ﬁ
Load ‘0" (Reset) H H i L H CASE 648

* Both outputs will be HIGH white both 35 and Tp are LOW, but the output
states are unpredictabla if Sg and Tp go HIGH simultaneousty. if the levels
at the satand clear am near V) maximum then we cannot guarantes to meet
tha minimum level for V..

H, h = HIGH Voltage Level
L, | = LOW Voltage Lavel 14

X = Don't Care 1
i,  {qQ) = Lower cese iettars indicate the slate of the referenced Input SOIC
{ar output) one set-up time prior ta the HIGH to LOW clock transition. D SUFFIX
CABE 751A
GUARANTEED OPERATING RANGES ORDERING INFORMATION
Symbol Paramster Min Typ Max Unit Davice Package Shipping
Voc | Supply Vollage 475 | 50 |85 | V SN7ALST4AN | 14PinDIP | 2000 Units/Box
Ta Opeamting Ambient o] 25 70 °C
Temperature Range SN74LST4AD 14 Pin 2500/Tape & Reel
lon Outptt Current — High ~0.4 mA
foL Output Current - Low 8.0 mA
® Semiconducior Comporents kusties, LLE, 1968 1 Publication Ordar Number:

December, 1989 - Rev. 6 SNT4LSTIA/D



SN74LST74A

LOGIC DIAGRAM (Each Flip-Flop}

i
SET o *
694 (1)
—0
CLEAR{TD) © 26
)1 (13)
CLOCK o
(1) L o
& (8)
Do
2{12

LOGIC SYMBOL

4 0
4 &
2—D % gl~5 12—{D S0 Q}—39
i—cp 1n—icp
Ly ap—6 Co Qp-8
b i
1 13
Voo = PIN 14
GND=PIN7

hitp:/ionsemi.com
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FAIRCHILD
SE MICONDUCTOR ™M

DM74L5164

August 1986
Revised Aprii 2000

8-Bit Serial In/Parallel Out Shift Register

General Description

These B-bit shift registers featurs gafed serial inputs and
an asynchronous clear. A low logic iavel at aither input
inhibits entry of tha new data, and reseis the first flip-fop to
tha low Jevel at ha next clock pulse, thus providing com-
plete conirol over incoming data. A high logic level on
ather input enables tha ather inpul, which wilf then defer-
mine the statg of the first fip-flop. Data al the senal inpuis
may be changed while the clock is HIGH or LOW, but only
information maeating the setup and hold time requiremerts
wit ba enfered. Clocking accurs on the LOW-o-HIGH lavel
fransition of the clock iput. All inputs are diode-clampad to
minimize transmissionina affacts,

Featuras

B Gated (enable/disable) seriai inpuis
B Fully buffered clock and sarial inputs
M Asynchronaus clear

W Typical dock frequency 36 MHz

W Typical power dissipation 80 my¥

Ordaring Cods:

Crder Number | Package Mumber Package Description
DMTALS 164M M14A 14-Lead Smail Outiine Integrated Circuit {SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS164N N14A 14-Lead Plastic Dual-in-line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices aiso avaiabls it Tape and Reel Speafy by appending the sulfix (etter “X™ {0 the ondering coda.

Connection Diagram

OUTPUITS
p———— e nam,

Yoo QM Qg Of Qg CLEAR CLOCK
]14 13 lz i l 9 la

!

Il 2 a 4 s 8 —{ 7
a 8 04 Og Oc GOp GND
SERAL INPUTS OUTPUTS

Function Table

Inputs Cutputs
Clear | Clock | A B | Qa Qg Qy
L X X X L L L
H L X X | Qap Qm - o197}
H n H H Qan - Qan
H o [L %X| L Qan - CQgn
H 0 X L Qan Qan

H ¥HIGH Level (steady stata)

L #L0W Leved {stsady state)

X ¥Dor Care (any input, including ansitions}

1 #Tramition Fom LOW-k-HIGH tavel

Qap Grp Qup $The javed of Q,, Q, or Gy, respactively, before the
indicaried sieady-siate inpul condiiona wem asmbdished.

Qpn Qg ¥THe vl of Q, or O betore e most recent I trensition of the

clock; indicates a one-bit shitl.

@ 2000 Fairchild Semicanducior Comporation DSC08398

www.fairchildsemi.com
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DM74L5164

Logic Diagram
CLEAR il :DC

CLDER & {)G

111
SERAL X - .
poderd LR [
3

Timing Diagram

CLEAR -—-—L_I

SEAIAL

INPUTS

coox T LI LML LML LU e

-——

-——

i

QUTPUTS +
Qg 1

ar w———

%___3

==

QH -

CLEAR

www.lsirchikisenicom
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EAIRCHILD
SEMICONDUCTOR ™

DM74LS165

August 1986
Revised March 2000

8-Bit Parallel In/Serial Output Shift Registers

Generai Description

This davice is an 8-bit seral shift ragisier which shifts data
in the direction of Q4 loward Qy when clocked. Parallel-in
accegs is made availabie by eight individual direct data
inputs, which are enabled by a low lavel at the shift/load
input. These registers also feature gated clock inputs and
complementary outputs from the eighth bit.

Clocking is accomplished through a 2-input NOR gatae, pat-
mitting one inpul to be used as a clock-inhibit function.
Hoiding either of the ciock inputs HIGH inhibits ciocking,
and holding either clock Input LOW with the load input
HIGH snables the other clock input. The clock-nhibit input
should ha changed to the high levet only while the clock
input is HIGH. Parallet loading is inhibited as long as the
oad input is HIGH. Data ai the parallel inputs am loaded
directly into the register on a HIGH-to-LOW iransitkn cf the
shififfoad input, regardless aof the logic levels on the clochk,
clock inhibit, or serial inputs,

Features

M Complementary outputs

B Direct overiding {(data) inputs

B Gated clock inputs

B Parailel-to-seriat data conversion
B Typical frequency 35 MHz

W Typical power dissipation 105 my

Ordering Code:
Order Number | Package Number Package Description
DM74LS165M M1BA 16-Lead Small Qutline Integrated Circuit (SOIC), JEDEG MS-012, 0.150 Narrow
DM74L5165WM M168 16-Lead Small Cutline Intergrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
DM74L.5165N N1EE 16-Lead Plastic Dual-in-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also avallable in Tape and Reel. Specily by appenoing the suffix latter “X" ko the andering cade.
Connection Diagram Function Table
Inputs Internal
PARALLEL iNPUTS
vee P Sy-o Sty OUQT:UT Shift/| Clock | Clock | Serial | Paraliel| Outputs | Output
!15 |15 14 13 12 " 10 Ig Load jInhibit A.H [ Qg Qg Qy
L X X X a..h a b h
H L L X X | Qap Qag| Qo
H L T H X | H Q| Qg
H L T L X L Qan| Qgn
H H X X X |Qno Qmol Quo
H = HIGH |sval (steady siela)
0 L = LOW Levai (steady smta}
X =Don't Care (any inpul, including transiicne}
T = Transition from LOW-o-HIGH (oved
a_.h = The leve! of steady-gt@Ete Inpat &t Inpua A through H. respaciively.
' 2 3 2 s B 7 8 Qag. Bap. Qug = The lavel of Oy, Qg, or Qy, mapeciivaly, bafors the
[ indicalad staady-state inout conditians weve established.
SHIFT/ CLOCK E F G H QUTPUT GHD Qan Gy = The lewel of Oy or Qg, respactively, bafore the most recent

LOAD
PARALLEL INPUTS

T ransigon of the clock.

®© 2000 Fairchild Semiconductor Carporation DS006399

www.fairchildsemi.com
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DM74LS165

Logic Diagram
PARALLFL MPUTS
LY ;] c o [ 3 ¥ G H
(¥} 12 13 1141 3 (L33 (5)
- e
PRESET] | PHESET| FAESET) PRESET i PAESET) PRESET PRESET
r) s apT—5  ag) 3 O s og 3 0O 5 Qg 5 0Oy
O CLDCK| t q CLOCK 3 CLOCK -CLOCK !—ﬂ-CLﬂCK r-CLOCK 3 CLOCK
SERiAL 4101 [rod A Gy R Oy an R Ol | ;IR G LI TH LW
INPUT CLEAR | CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
; I
e ; ! !
Laan ! I
|
b
crocn - T I I I T 1
cLock (151 E
HIET
Timing Diagram
CLOCK
CLOCK WHIBIT |
SERIAL INPUT L
SHIFT LOADR I
) !
A | H
P L
||H
DL
DaTA
E [T
F
a [Ta]
ERcy
ouTRUT Oy ] How L ]l [HTe]r]
ouTPUT By ] L L N
i—-—mmsn SERIAL SHIFT— —
LOAD
Typical $hift, Load, and Inhibit Sequencas

www.fairchiidsemi.com 2
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DM74LS169A

General Description

This synchronous presetiable counter features an infernatl
carry look-ahead for cascading in high-speed counting appli-
calions. Synchronous operation is provided by having alt
fip-flops docked simultanecusly, so that the outputs all
change at the same timeé when so instrucled by the
couni-enable inputs and internal gating. This mode of opera-
tion helps eliminate the outpul counting spikes that are nor-
mally associaled with asynchronous (rippie cock) counters,
A buffered clock inpu triggers the four master-slave flip-Aops
on the rising edge of the clock wavefarm.

This counder is fuily programmanbie; that is, the outputs may
sach be preset either high or low. The load input circuitry ak-
lows Inading with the eamy-enable outpul af cascadexd
counters. As loading is synchronous, setting up a low lavel at
the load input disabkes the counter and causes the outputs to
agres with the data inpuls after the rext clock pulse.

The camy look-ahead circuitry permits eascading counters
for n-hit synehronous appications without additional gating.
Bath courit-enable inputs (P and T) must be low to count.
The direction of the count is determined by the level of the
up/down inpul. When Lhe input is high, the counter counts
up; when low, it courts down. input T is fed forward to enable

April 1998

Synchronous 4-Bit Up/Down Binary Counter

the carmy outpuls, The carry autput thus enabled will produce
a low-level output pulse wilth a duration approximaiely squal
to the high portion of tha Q, output when counting up, and
approximataly equal {o the low portion of the O, ouiput whan
counting down. This low-level overflow earmy puise can be
used to enable successively cascaded stzges. Transiions at
the anable P or T inputs are aliowed regardiess af the levei
of the clock inpul. All inputs are diode clamped to minimize
transmission-ine effects, thereby simplifying system design.
This counler feafures a fully independemt cock circuit.
Changes al controf inputs (enabla P, enabla T, load, up/
down), which modiy the eperating mode, have no effect uniit
clocking ooccurs. The function of the countar (whather en-
abied, disabled, loading, or counting) will be dictated solely
by the conditions meeting the stable setup and hold times.

Features

® Fully synchrenous operation for eounting and
programming.

u Intermal look-ahead for fast counting.

® Carry owlpud for n-bi cascading,

B Fully independent clock circuit

Connection Diagram

Duzldn-Line Package

APPLE OUTPUTS
CAPRTY " ENAMF
Vco QUT OQpn O Qe Op Loap
JJ: lu’. . 3 fa 1 10 9

|

!

t ]z fs fa |s [e |7 e
Wb Lok A B [ O ENARLE
e rrrr—— P
DATA INFUTS

OsO0an1-1

Order Number 54L5160DMQB, 54L.5185FMOQB, 4L 51681 MQB,

DM54LS16BA, DMS4LS169AW, DWT4LS160AM or DMTALS189AN
See Packege Number E20A, JIGA, M18A, N16E or W16A

© 1908 Feirchild) Baemiconducior Sorporation DS5006401

www iairchildsami.com
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Logic Diagram

LS169A Binary Counter
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Timing Diagram

LS5163A Binary Counters

Typical Load, Count, and inhibit Sequences

LOAD ! |

DATA
INPUTS

%
%

|

I
LETETEE]
IR I A
LTI

RN

— o ma— m— — ——

14 15 0 1 2 2

rl-icoun'r up——lfm*‘

wenw.fairchidsemi com
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FAIRCHILD
SEMICONOUCTOR ™

DM74LS373 » DM74L.S374

Apri 1966
Revised March 2000

3-STATE Octal D-Type Transparent Latches
and Edge-Triggered Flip-Flops

General Description

Thesa 8-bit registers feature totem-pale 3-STATE oulpuls
designad spacifically for driving highly-capacttive or rela-
tively low-impedance icads. Tha high-impedance state and
increased high-logic level drive provide these mgisters with
the capability of baing connectad direclly la and driving the
bua lines in a bus-organized sysiem without need for inter-
face or puli-up components, They are particularly attractive
for implementing buffer registers, YO ports, bidiractional
bus drivers, and working registers.

The eight latches of the DM74L5373 ame transparent D-
type latchas meaning that whila the enable (G} is HIGH the
Q outpuis will bilow the data (D) inputs. When the enable
is taken LOW the autput will ba lafched at the levet of the
data that was sel up.

The eight flip-fiops of the DM74L5374 am edge-iiggered
D-type fip flops. On the positive transition of the clock, tha
Q oulputs will ba set to the logic stalas that were sat up at
the D inputs,

A buffered output cortrol input can be used lo place ths
eight oulputs in either a normat logic state (HIGH or LOW
iogic levels) or a high-impedance slata. in e high-imped-
ance state the outputs neilher load nor drive the bus lines
significantty.

Tha output contrd doas not affect the intemai operation of
tha latches or flipfiops. That is, the old data can be
retained or new data can be enerad aven white the ouipuls
are OFF,

Features

@ Choice of 8 latches or 8 D-type flip-flops in a single
package

B 3-STATE bus-driving oulpuls

N Fuil parallel-acoess for loading

W Buffered control inputs

B P-N-P inputs reduce D-C loading on data ines

Ordering Code:

Order Number |Package Number Package Description
DM74L5373WM M20B 20-Lead Smalt Qutline Integrated Ciruit (SOIC), JEDEC MS-013, 0.300 Wide
DM74L53735 M20D 20-L ead Small Qutline Package (S0P), EIAJ TYPE i, 5.2mm Wide
DM74L5373N N20A 20-Lead Hastic Dual-in-Line Package (PFOIP), JEDEC MS-011, 0.300 Wide
DM74LS3T4WM M20B 20+ ead Small Outline IMegrated Circuit (S0IC), JEDEC MS3-D13, 0.300 Wida
DM74L53745J M20D 20-Lpad Small Owdline Package (SOP), EIAJ TYPE |), 5.3mm Wide
IDM2A01NC N20A 20-Lead Plastic Dual-in-Line Package (PDIPY), JEDEC MS-001, 0300 Wide

Osvices aiso avaitabls in Tape and Rest. Spacity by appsnding the sufly letier “X" 1o the ordening cods.

sdojj-dii4 pesebibl) -abpz pue seysje yuaiedsuel) adA)1-Q 2190 FLVLS-€ bIESTPIING - €2E€S TN
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DM74L5373 - DM74L5374

Connection Diagrams
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Function Tables
DMT74ALSATI DM74LSITA
[«] Enable Output
viput o Output utp Clock D Cutput
Control G Control
L H H H L T H H
L H L L L t L L
L L X [} L L X Qg
H X X z H X X z
H = HIGH Leval {Steady State) L= LOW Level (Sleady State) X = Dan' Care Z = High lmpedance Siate
T = Transiton trom LOW-to-HIGH level Qy = The leval of he oulpul betore steary-state npul conditions were eslantaned.
Logic Diagrams
DM7T4LSIT3 DMT4LS3T4
Transparent Latches Positive-Edge-Triggered Flip-Flops
anpur 11 D QuUfMUT _ [ D
COMTRR CONRR.
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