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ABSTRACT

This project is construction of equipment for signal transmission and reception via fiber optic.
The transmitting part includes analog-.to~digital converter and optical transmitter. Optical transmitter
will send digital signal through the optic medium to the receiving part. The receiving part includes
optical detector, amplifier and digital-to-analog converter. The output signal will be showed on the

display of television receiver.
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1%1ums Sampling eunsadimdldai
(1. Sruumiiaudafildlums QUANTIZING (K)

in91n QUANTIZATION DISTORTION ERROR (e) (A1A1UAANAIANAIAA1NAST QUANTIZING)

il da B o s (1)
Tﬂaﬁp fp ﬂ'mmuﬂmmﬂﬁaummusaﬁuamaan (Vpp)
§4f1 QUANTIZATION DISTORTION ERROR foousu' 14 Ay q/2
21 lelyi= 2 = Nippy 2410 A Vppd 3L i 2)
naunsi (1) waz ) Moulnaildidy
Vpp/2L < p.Vpp
2°=L > 1/2p levels
uag K=log, 1/2p by~ - RO 3)
domAnunaIANAD LY IS IBIABN (Vpp) TeATIAMIARADU = + 1% (p = 0.01)
unusaaluaunisi @) 918 K= log, 1/2(0.01) = log, 50 = 5.64- bits
sutuszdesldinnutnottooisy s
(2. A1UIUNT SIGNAL TO NOISE RATIO FOR QUANTIZED PULSE
11 SIGNAL TO NOISE RATIO FOR QUANTIZED PULSE
sasdinvesdyaaidodaanasunIudmsuRasfinisntewlng

2

BN e S At (4)
WE e |
Taofl q=manumanaeve s liuaz ey (Volt)
L = $19usesuii11uns QUANTIZING (s¢éu)
az L=2° - TaoR K = waudalums QUANTIZING (1f)
10 (SN)q = L’/q/4 =31
q2 /12
war L=2%=2°= 64 52y (floennldinaudadenaly k = ¢)
<18 (S/N)q = 3(64) = 12288
(S/N)IB = 10 log 12288 = 40.895 dB
3. mmnﬁiﬁ‘l‘fflumi Sampling
19 £, = 500 KHz /8 = 62.5 KHz ({10991 crystal 500 KHz asnsosin &0 uazidenun
1NNYBEVD3 Nyquist sampling criterion 831115 sampling (£, ) éircm Avalinumifiy
f =2f, =2 (20 KHz) = 40 KHz

(£, 1961 20 KHz 1ifosnanudidoafiuyud 1dTuiindaud 20 Hz - 20 KHz)

m

k4
[ Y

Anududenldnudlums sampling TyaNauiifiy 62.5 KHz n3e f = 62.5 K Samples / Second
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3.1.3 MI0AUULIIT S NFUANUHITR NI
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95 ADC 1ag 2993 PISO A wd1ay
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3.1.5 ﬂ'liﬂi)ﬂ!(‘l]ﬂ]di]iﬁ’.)uﬁ'tyﬁy]m (Summing Circuit)
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{ 1 o @ o a
anudmumuisedun 3 Wudaanszuaeeriin (Offset Current) meduyn Iiiiovas
Taomea lannaianudwmmeunsy (10 k) yuufumanudunIuB Uy (1 k) 1z ldm

dszina 1k

3.1.6 M399AUUVII31A51I93 (Driver Circuit)

vsdauil fhid uiimhitey e Toanldaers (LED) darmihfinGounindaynay
A lddudyanauer Lﬁaﬁwmiﬁ'qﬁtynunm;hmﬁu%uﬁa Tumsnaaesvz Iunassuiauaady
LED ¥t 9UW5130 (Infrared LED)

funsumsdinuseniuyres lasied

onldmsudamosiies BC 548 (Q1) M1arusmmifiy nsudmaes e IN2222 Q2)
Tavmseenuuy wlinswdaaeiiinuiuisessndaaia a smualdy, =2 v, Ieg, = 100 mA,
Ve =Y Voo, VR 1/10.Vecuas W I, & 1,

myeonuuy'lasiies LED

RO R ALK Al ) A1l L 3040

RLA slT%
Bo=150.
ok - A
R1 RC1 \}\]\‘
From RC2
Summingo_%l_—"——@ Ql
Circuit 10 uF
0———6 Q2
3m
Ix
§ R2 §RE1 ;REZ
et —‘__' ——
P %
E'lJ‘V] 3 llﬁﬂ\i')\‘l‘ﬂ‘illﬂinﬂﬁ
msooauuuiives

Vo= VotV =153V
L=Ix+I,

I,,= 500 uA
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I, =3.5mA
Re, = (Vee = Vg, —V,) /I, =680 Q)
R, = (Vye, + Vi) / 10, =62k

R, = (Vee— Vi) / 11L, =15kC)

vz 1905 1Fudegili 3.8

%15 KQ </ 630 Q
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10 uF A

1 N4OO 1
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| MFOEI 1or: 10

\l Y ' uF
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3.2 MI0DALUAIUSY
3.2.1 M30AUUUIIVIAMALADS (Detector Circuit)

Jvsamame sz 2 @ foaesimmihfinasdayanauaadudyaa i
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azBualuusazdiuded

3.2.1.1 W99 O/E

200511 19 T TndAmamoslaTen-(Photo Detector Diode) (iudvmihiin/don GG S
dudanailih feinuauiaiddyse

smualduseuluse Reverse bias) unlvlalaToaniiy 12 Toav ieldnevauss
AE YeuUUAIAT 20 MHz

wldi R, =1QTfC) =33k
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3.2.2 NOTVEUTYYIN

F A,

v '
vsdutagimsvnsdyanavdinaimnmsvnedyanaudesdunans wdaaes
. 9y
uda Waanuus unudy lael¥estusuiliues LM359

TauMUUABATIVOIBMINY 10 1911 Iset = 0.5 mA

V=2V,
Rset = TBE- 1k =20.6 k2

RI = 750
AV =10

R2=10R1 =7.5k()

NE=V
Rb= ——2& = 19k()
Iin
0.01 uF
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Pre-Amp

100uF 750

Rb
v,

317 3.11 Haaesviedyam
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323 ’NTJ‘SﬂiE’Nﬂ'ﬂNEﬁWJ’]H!mzN‘i]i‘llfﬂf]a’ﬂlﬁnmﬂ'lw
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Tlun30enLULNITAToIR AR 1MUY deetluouthues IM359 Fuiluseiuouilinld

Tumsvenedyanniw Fuvztwrhiiduaesnsosanuidimmlddo
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T 2TUfeCE
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LM 359 Video Out

From Gain I0uF 3K

State Rb

;U 3012 wanaesnsesn R sy oy ain T

3.2.4 M3BONUVVINDINTBIENUANNDAIY (Band pass filter)
¢ 3
= a A e
nlnssnutiswesnuuulagldims fiaflanes (Ceramic Filter) daiinaiauyaiiiu Resonator

« . 8 (] ] .
Hooulinudis Towud winiuidndi e Taoldmnmutmidy 10.7MmH2 #3107 3.13
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P O l 1_|__ _b_ } O o/

10kQ 10k Q

T
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[ Y 1 = Aa 4 4'( s o Y P
ADAITUATUNIUAIAINVUIA 10 kQ Lﬂuiﬁaﬂwauwmmzmmww (WOINEITEAUY il(llﬂj'l’f,uiﬁﬂﬂﬂ

3.2.5 M309NUVLINVIVLNIANNEINY (RF Amplifier)
o =y v P a s X o g Y
dygnaud ldnneniynvesasiiinflames szgnaaneuasliing Sesuiudeatinsuoio
< Y da A Y o = ~ P o =t Y
ﬂJﬂul”IﬂlIﬂﬂi‘h"Nﬂ'i"UUWﬂﬂ'ﬂlm’J'ﬂq leJclﬁﬁ'iyfg’lmiJﬂ'ﬂlﬂli\?LWUQW@VI‘D&VI"Iﬂ']iﬂiJE]ﬂLaﬂU’,ﬂ
a 4 7 1% aa 1
ﬂ15'f]ﬂﬂllﬂﬂ?\‘lﬂiﬂzi‘%}‘l’lﬂu“ﬁﬁmﬂi U85 BC 548A ‘nmflma%Wmmmuauﬂmafmu

(Common Emitter)
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imseoniuulaotd - vec = 5V, v, =07V, B=110, R_= k() RFC = 12 mH az

Ic = 8.89 mA 214
R1 =4.27kC) R2=1.48 k()
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3.2.6 mseenuuUNseHiDAINANDYAIMDS (FSK Demodulator)
4
Tumshnequandayanas FSK vesdyanaufosdsaoalulnsanufioz 192995 phase locked

= 4 o o aa
loop BRRUL A1 Tod wesiRefuilduegmaduyananfeditnen (ues NE s64)

umeulumsdnnamnd co wazmsmmuaanuidenszmiloufulesueqiandyane
[Faddnoa udselidauiiunndrefu o

1) fouduynidriivr 6 %qtﬂumﬁuwmemwﬁﬁﬂmai’ (timiten) TaofuUAwin @iy
U529 ¥119 0.01uF

2) 91 3 (BUYMYBI Phase comparator) 1$1/1U471 9 (191MWNYB VCO) Lag 101911 o]

9114 31esnesnuuy inaasdegilf 3.16
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NE 564

O-ZZu{ I).zzpF v\ €

= 300pF | 300pF

= = %
31N 316 uaarnseriodnfuogmines

3.2.9 mSE)E)ﬂ!!UUNﬂ‘i‘UEﬂﬂé’nyﬁmm!?’(ﬂd (Audio preamplifier)
o sy v a v v & Y _ o Vet
dyanuilannmsveguanvziinnms alesnn dniurzdesimsvnelitiauusann
g S| o S o (Y 1w {
u 1408 wos LF 353 vonuuy hnsesversmuunduma Tasiisasvnoniifu 10 wh dguli
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ko
I/P

from demodulator

O aupioop

10uF

319 3.17 uaaseesvenedynudos

3.2.8 NMIVBAUVLNIINAYAIUUINM (Clock Recovery)

A d" ks 39 a @ @ z o a aq Y [ @
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Y] i w o = | f Bl a ] & g a I
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(@ 1 (vou i) v ifadayoitad f1 8 (1 <1 tazan 6 wisiu “0" voaualod 7415122 15340
16 v 4 itedestunnuananvurases lulumadanida e dyanudad mse Tuvas
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MINABIUATHANITINABD

v v
Tuunilazuansfawanisnaanivenses luninaien anediudanaznadusy Tngossi

msfadygaild 9indesiildeoniuyly uansdendenlaozinsu (Block Diagram) 307 4.1 naz
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4.1 waminaaeanesulasdyanaemaenilufdnea (ANALOG TO DIGITAL CONVERTER)

uazwamsmamaamme%’ayamnwmrﬂuagmu (PARALLEL IN SERIAL OUT)

+5V
0.1uF ’ZV 0.1uF A 0
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Audio ) = '_—[h l16 |
o '_4
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4.2 HANINANDINOIAS T YYINTFM

+5V
470 i
VWA =
i 1’; CLOCK 2MHz>
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T r SHIFT/
: i 2 he . wam
- S TR
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2dfapamds e e \"JMMW ................. S.68V
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51U 4.6 CH 1 uaraadayy1sn1ud 500KHz 9102995115 4 U8 IC 74193 (iodunniin1 2 MHz
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4.3 wamsmaamasua@mnmdmmﬁ (Frequency Shift Keying)
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Oy

10ka MW
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el 2ka
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10kg 5
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4.4 HAMINAADINVIANVYPAANNANUD (FSK Demodulator)

+5V
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10kQ
2 1 10
10puF
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=217
13 tise
NE 564
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4.5 HANINANBIIVITINAYY I (Summing Circuit)

10kQ
VWA
FSK SIGNAL10.7MHz 1kQ
O'_H Vv
0.01puF
COMPOSITE VIDEO I ko
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4.6 wamsmamwmwwifaﬁym
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4.8 HANINANDINIIVNYANNAING (RF Amplifier)
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CA3306, CA3306A,

intersi|
CA3306C
6-Bit, 15 MSPS,
August 1997 Flash A/D Converters
Features Description

¢ CMOS Low Power with Video Speed (Typ) -.... 70mw
¢ Parallel Conversion Technique

* Signal Power Supply Voltage ............ Vto 7.5V
¢ 15MHz Sampling Rate with Single 5V Supply

* 6-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

¢ Motlon Signature Analysis

* Robot Vision

The CA3306 family are CMOS parallel (FLASH) analog-to-digital
converters designed for applications demanding both low power
consumption and high speed digitization. Digitizing at 15MHz, for
example, requires only about 50mW.

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 CA3308s 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 CA33086. Sixty-three comparators are required to
quantize all input voltage levels in this 6-bit converter, and the addi-
tional comparator is required for the overflow bit.

Ordering Information
PART NUMBER | LINEARITY (INL, DNL)]  SAMPLING RATE TEMP. RANGE (°C) PACKAGE PKG. NO
CA3306E +0.5LSB 15MHz (67ns) 401085 18 Ld PDIP E18.3
CA3306CE $0.5LSB 10MHz (100ns) -40 10 85 18 Ld PDIP E183
CA3306M +0.5LSB 15MHz (67ns) 4010 85 20Ld SOIC M20.3
CA3306CM 40.5LSB 10MHz (100ns) 401085 20 Ld SOIC M20.3
CA3306D $0.5LSB 15MHz (67ns) 55 to 125 18 Ld SBDIP D183
CA3306CD +0.5 LSB 10MHz (100ns) 5510125 18 Ld SBDIP D18.3
CA3306.3 0.5 LSB 15MHz (670s) -85 to 125 20 Ld CLCC J20B
CA3306J3 +0.5LSB 10MHz (100ns) 5510 125 20 Ld CLCC J20.B
Pinouts
CA3306 (PDIP, SBDIP) CA3306 (SOIC) CA3306 (CLCC)
TOP VIEW TOP VIEW
\J
(MsB) B6 [1] EES (ms8) B6 [1] 20 B5
OVERFLOW [2] 7] 84 OVERFLOW ] 2] E:;F
REF Vss| 3] 1 o REF
Vss[3 1 CENTER g
: ] CENTER e e CENTER
z[4] 1583 S B3
CE2[5] 1482 CE: ::36]:(1.53) -
B1(LSB)
TE2[§] 1381 (LsB) T @ Voo A voo
ck[7] 12 Vop ek [3] ELS
PHASE [8] 1] vin PHASE [3] 2V
VRer+[9 10] Vieer - Vrer+[10 1] Vree-

CAUTION: These devices are sensitive to elecirostatic discharge; follow proper IC Handling Procedures.

hitp:/fwww.intersil.com or 407-727-9207 | Copyright © Intersil Corporation 1999

File Number
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CA3306, CA3306A, CA3306C

Functional Block Diagram
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FAIRCHILD
SEMICONDUCTOR ™

MM74HC4046
CMOS Phase Lock Loop

General Description

The MM74HCA4046 is a low pawer phase lock loop utilizing
advanced silicon-gate CMOS technology to obtain high fre-
quency operation both in the phase comparator and VCO
sections. This device contains a low power linear voltage
controlled oscillator (VCO), a source follower, and three
phase comparators. The three phase comparataors have a
common signal input and a common comparator input. The
signal input has a self biasing amplifier allowing signals to
be either capacitively coupled to the phase comparators
with a small signal or directly coupled with standard input
logic levels. This device is similar to the CD4046 except
that the Zener diode of the metal gate CMOS device has
been replaced with a third phase comparator.

Phase Comparator | is an exclusive OR (XOR) gate. It pro-
vides a digital error signal thal maintains a 90 phase shift
between the VCO's center frequency and the input signal
(50% duty cycle input waveforms). This phase deleclor is
more susceplible 1o locking onio harmonics of the input fre-
quency than phase comparator |, but provides batter noise
rejection.

Phase comparator lll is an SR flip-fiop gate. It canbe used
1o provide the phase comparator functions and is similar to
the first comparator in performance.

Phase comparator Il is an edge sensitive digital sequential
network. Two signal outpuls are provided, a comparator
output and a phase pulse output. The comparator output is
a 3-STATE output that provides a signal that locks the VCO
output signal to the input signal with 0 phase shift between

February 1984
Revised February 1999

them. This comparator is more susceptible to noise throw-
ing the loop out of lock, but is less likely to lock onto har-
monics than the other two comparators.

In a typical application any one of the three comparators
feed an extemal filter network which in turn feeds the VCO
input. This input is a very high impedance CMOS input
which also drives the source follower. The VCQ's operating
frequency is set by three extemal components connected
1o the C1A, C1B, R1 and R2 pins. An inhibit pin is provided
to disable the VCO and the source follower, providing a
method of putting the IC in a low power state.

The source follower is a MOS fransistor whose gate is con-
nected to the VCO input and whose drain connects the
Demodulator output. This output nomally is used by tying
a resistor from pin 10 to ground, and provides a means of
looking at the VCO input without loading down modifying
the characteristics of the PLL filter.

Features
B Low dynamic power consumption: (Vgc=4.5V)
| Maximum VCO aperating frequency:
12 MHz (Voo =4.5V)
B Fast comparator response time (Voo =4.5V)

ComparatorI: 25ns
Comparator Il 30ns
Comparator lll: 25ns

B VCO has high linearity and high tsmperature stability

Ordering Code:

Order Number | Package Number Package Description
MM74HC4046M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Namrow
MM74HC4046S. M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
MM74HC4046MTC MTC16 16-Lead Thin Shrink Small Outline Package (TSSQOP), JEDEC MQ-153, 4. 4mm Wide
MM74HC4046N N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also avafiable In Tape and Resl. Specify by appending the suffix letter “X” to the ordering code.

£2 1999 Fairchild Semiconductor Corporation DS005352.prf

www.fairchildsemi.com
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MM74HC4046

Connection Diagram

Pin Assignments for DIP, SOIC, SOP and TSSOP
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SN54ALS193A, SN74ALS193A
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

WITH DUAL CLOCK AND CLEAR
i SDAS211C — DECEMBER 1982 — REVISED JULY 199
Look-Ahead Circuitry Enhances Cascaded SN54ALS193A.. . . J PACKAGE
Counters SN74ALS193A . .. D OR N PACKAGE
(TOP VIEW)
® Fully Synchronous in Count Modes w
® Parallel Asynchronous Load for Modulo-N B []1 16l Vee
Count Lengths Qg []2 15[ A
® Asynchronous Clear aplls  14fler
® Package Options Include Plastic DOWN [14  13]1BO
~ Small-Outline (D) Packages, Ceramic Chip uplls  121CO
Carriers (FK), and Standard Plastic (N) and Qcfle  11[JLOAD
Ceramic (J) 300-mil DIPs allz  1flc
GND [| 8 ollD

description

The 'ALS193A are synchronous, reversible, 4-bit SN54ALS193A.. . . FK PACKAGE

up/down binary counters. Synchronous counting IR
operation is provided by having all flip-flops O?m cZJ >8 >
clocked simultaneously so that the outputs P e
change coincident with each other when 3 2 1 2019
instructed by the steering-logic. This mode of Qa (14 18[] CLR
operation eliminates the output-counting spikes DOWN [] 5 17[] BO
normally associated with asynchronous (ripple- NC []e 16[J NC
clock) counters. up 17 15[ CO
f , Qc 18 14[| LOAD
The outputs of the four flip-flops are triggered on 910 11 1213
a low-to-high-level transition of either count/clock 5.
(UP or DOWN).input. The direction of the count is g zz

determined by which count input is pulsed while
the other count input is high. NC — No internal connection

All four counters are fully programmable; that is, each output may be preset to either level by placing a low on
the load (LOAD) input and entering the desired data at the data inputs. The output changes to agree with the
datainputs independently of the count pulses. This feature allows the counters to be used as modulo-N dividers
by simply modifying the count length with the preset inputs.

Ahigh level applied to the clear (CLR) input forces all outputs to the low level. The clearfunction is independent
of the count and LOAD inputs. The UP, DOWN, and LOAD inputs are buffered to lower the drive requirement,
which significantly reduces the loading on, ot current required by, clock drivers, etc., for long parallel words.

These counters are designed to be cascaded without the need for external cireuitry. The borrow (BO) output
produces a low-level pulse while the count is zero (all Q outputs low) and the DOWN input is low. Similarily, the
carry (CO) output produces a low-level pulse while the count is 9 or 15 (all Q outputs high) and the UP input
is low. The counters can then be easily cascaded by feeding BO and CO to the count-down and count-upinputs,
respectively, of the succeeding counter.

The SN54ALS193A is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ALS193A is characterized for operation from 0°C to 70°C.

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. Copyright © 1996, Texas Instruments Incorporated

P.rg_d_t.mf conform to ngedi?tmma per the terms of Texas Instruments ]
oy vy, Producion pocessing doss ot toss s inckude TexAs
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1




SN54ALS193A, SN74ALS193A

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

WITH DUAL CLOCK AND CLEAR
SDAS211C - DECEMBER 1982 — REVISEEJULY 1996
logic symbolt
14 CTRDIV16
CLR ————————CT=0
5 o 12
up —E> 2+ 1CT=15p—— CO
G1
DOWN — B> 1 = 13—
I = 2cT=0Pp——— BO
G2
R T
LOAD ———D¢3
] [=
15 3
A D (11 ‘ Qa
1 2
B 21 Qp
10 6
c 5 [4] = Qc
D [8] Qp

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 1EC Publication 617-12.

Pin numbers shown are for the D, J, and N packages.

‘E‘ TExAs

INSTRUMENTS
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SN54ALS193A, SN74ALS193A
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS
WITH DUAL CLOCK AND CLEAR

SDAS211C - DECEMBER 1982 — REVISED JULY 1996

logic diagram (positive logic)
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MDD l —c:lD ol
c 10 :
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o D—_)D $t>c1 L& o
11D
D—:D | GE
o2 Ny
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./ ] E
D—_‘_‘)D— 0 TPES A
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Pin numbers shown are for the D, J, and N packages.
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SN5474, SN54LS74A, SN54S74
SN7474. SN74LS74AR, SN74S74

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

SDLS119 - DECEMBER 1983 — REVISED MARCH 1988

¢ Package Options Include Plastic ““Small

Outline’’ Packages, Ceramic Chip Carriers
and Fl... Danlbacan and Haoctin in‘ c."o.mm

€L § GURMYTD, SIS 2 rFOU “wreven,
DiPs
¢ Dagpendable Texas Instruments Quality and
Reliability
description

These devices contain two independent D-type
positive-edge-triggered flip-flops. A low ievel at the
preset or clear inputs sets or resets the outputs
regardless of the levels of the other inputs. When presst
and clear are inactive (high), data at the D input meeting
the setup time requirements are transferred to the
outputs on the positive-going edge of the clock pulse,
Clock triggering occurs at a voltage level and is not
directly related to the rise time of the clock pulse.
Following the hold time interval, data at the D input may
be changed without affecting the fevels at the outputs.

The SN54’ family is characterized for operation aver the
full military temperature range of —55°C to 125°C.
The SN74' family is characterized for operation from
0°Cto70°C.

FUNCTION TABLE
INPUTS OUTPUTS
PRE CLR ~ CLK D} @ Q
£ H Wlex i i
H L x ° X il H
L L x x 1wt . nt
H H t H{H L
H H 1 L] e H
H H L x | @) @

t The output levels in this configuration are not guaranteed
to meat the minimum levels in Vg4 if the lows at preset
and clear are near V;; maximum, Furthermore, thiscon-
figuration is nonstabla; that is, it will not persist when
aither areset or clear returns 1o its inactive (high) level.

logic symbol¥

SNS474 . . . J PACKAGE
SNS4LS74A, SNB4S74 . . . J OR W PACKAGE
SN7474 ... N PACKAGE
SN74LS74A, SN74S74 . . . D OR N PACKAGE

{TOP VIEW)
1CR{
1D
1ck 0
1PRE(]
tQE
1Q
GNO ]

SN5474 . .. W PACKAGE
{TOP VIEW}
ek U aD1PRE
1002 130110
1ROy 2@
Vee 4 11JGND
2CLR{]s  wfJ2a
20(Jse a[d2a
2CLK (7 8[]2PRE

SN54LS74A, SN654574 . . . FK PACKAGE

(TOP VIEW)
o4
I_J QO
(&}
ol ¢ 88
LI IO 0 Sl
G AR
1CLK([] 4 12D
NCll s 12[JNC
1PRE[} 6 16(J2CLK
NC[17 15 NC

14{} 2PRE

10 1112 13

Qo d
Z NN

9
===
o o]
~ &
)

NC - Na internet cannection

logic diagram ({pasitive {ogic)

1PRE :-‘-)Lb- s 8 1o
1CLK (73)—>c1 PRE
s} 1D ST
—— 1Q
1CLR ‘(:—;B R
SPRE W) L0l o TR a
fcuh (12}
—— b, 8 2a | =T
2CLR 43I a. =
This symbol is in accordance with ANSIIEEE Std 91-1984
and IEC Publication 617-12.
Pin rumbers. shown 65 for O, J, N, and W packages. o
;;R‘;?dzg:srrcﬂv hr:'l'\::\ information T’ﬂ' ct:tn:r;:‘ss &lrﬂ::l:m date. Copyright «. 1988, Texas Instruments Incorporated
I
e 2 Texas
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SN5474, SN54LS74A, SN54S74
SN7474. SN74LS74A, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WiTH PRESET AND CLEAR

SDLS119 - DECEMBER 1983 — REVISED MARCH 1988

schematics of inputs and outputs

74
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee s == Vee
8
£ 130 2 NOM
INPUT Kttt e
, OUTPUT
L MAX _Rgy NOM
—1.6 mA 4k
—-3.2mA 2k
‘874
EQUIVALEN T OF EACH INFUT TYPICAL OF ALL GUTPUTS

it g Vce
Vec -
50 2 NOM
Req
INPUT —_—-
QUTPUT
ULMAX  Rgq NOM
—-2mA 28k
—4mA 1.4k
-6 mA 840

{’? TEXAs
INSTRUMENTS

2 POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265



SN54166, SN54LS166A, SN74166, SN74LS166A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

OCTOBER 1976 REVISED MARCH 1988

SN64166, SN54LS166A . . . J OR W PACKAGE

* Synchronous Load SN74166 . . . N PACKAGE

® Direct Overriding Clear i3 SN74LS1B6A . . . D OR N PACKAGE
(TOP VIEW)
* Parallel to Serial Conversion
1 16
TYPICAL MAXIMUM TYPICAL : SE": E S % ;g?w
. TYPE CLOCK FREQUENCY POWER DISSIPATION Na
45y
166 35 MHz 260 mW gEs 1:%2”
LS166A 36 MHz 100 mwW CLK INHEG 11%F
S — CLK L]7 10/ 1E
description ano (s o[1CiR
The “166 and 'LS166A 8-bit shift registers are compati-
ble with most other TTL logic families. All ‘166 and
‘LS166A inputs are buffered to lower the drive re- SN54LS166A . . . FK PACKAGE
quirements to one Series 54/74 or Series 54L5/74LS (Top VIEWI

standard load, respectively. Input clamping diodes
minimize switching transients and simplify system
design.

2

These parallel-in or serial-in, serial-out shift registers A_al ‘g
have a complexity of 77 equivalent gates on a monolithic 'L}
chip. They feature gated clock inputs and an overriding ‘;
clear input. The parallel-in or serial-in modes are NC[j& o©
established by the shift/load input. When high, this in- (m]
put enables the serial data input and couples the eight CLK INH[]8 )
flip-flops for serial shifting with each clock pulse. When o=
fow, the parallel {(broadside) data inputs are enabled and -
synchronous loading occurs on the next cock pulse,
During parallel loading, serial data flow is inhibited.
Clocking is accomplished on the low-to-high-level edge -~ .. NC - No intemal connection
of the clock pulse through a two-input positive NOR Sy
gate permitting one input to be used &s a clock-enable logic symbolT
or clock-inhibit function. Holding either of the clock in-
puts high inhibits clacking; holding either low enables TS SRGS
the other clock input. This, af course, allows the system R
clock to be free-running and the register can be stopped SH/D L‘t M1 [SHIFT]
on command with the other clock input. The clock in- M2 [LOAD]
hibit input should be changed to the high level only CLK INH (6} =3
while the clock input is high. A buffered, direct dear in- e 7 D C3/1>
put overrides all other inputs, including the clock, and a
sets all flip-flops to zero. SER 2 | 1.3D
A 2,3D
FUNCTION TABLE B :j: 23D
INPUTS INTERNAL oUTPUT c ()
] e oo v s AL | cumurs |
L X X X X X [ L L (11)
H x % [£ x x Qap Qgo| Quo F (12)
H 5 L 1 x 3...4 3 b ] G ——
H H L * H X K Qan| Ogn H 4| (13
H H L t L X L Qan| QGn eaiy S
H b H 1 x x Qa0 Ogo| Oua tThis symbol is in sccordance with ANSIIEEE Std 81-1884 and IEC
Publication 617-12. .
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION OATA d contsin ik i
coon s o ubrtan 6. e crrn Texas WP
secesarly nceds esneg of themme ™ INSTRUMENTS i
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SN54166, SN54LS166A, SN74166, SNTALS166A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

typical clear, shift, load, inhibit, and shift sequences

e e

f
J

S |

H

Hl e [H] &

i

7
|

L

S _--E_ S

”) - [N a < o o (] w n o T
g & g[8 \— —
a X Z pe]
8 z TuE 2

> T = S

g T -3 2

o ] cs

Q <=

S

ouTPUT QY -

SE AL SHIFT ————————s{ i1 T | sERIAL SHIFT— o

|..__..

CLEAR

LOAD:

2. TeEXAs {?
2:520 INSTRUMENTS
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@ MOTOROLA

RETRIGGERABLE MONOSTABLE
MULTIVIBRATORS

These dctriggered muttivibrators Feature pulse width control by three meth-
ods. The basic pulse width Is programmed by selection of external resistance
and capacitance values. The LS122 has an internal timing resistor that allows
the circuits to be used with only an external capacitor. Once triggered, the ba-
sic pulse width may be extended by retriggering the gated low-level-active (A)
or high-level-active (B) inputs. or be reduced by use of the overriding clear.

¢ Overriding Clear Terminates Output Pulse

* Compensated for Vo and Temperature Variations

¢ DC Triggered from Active-High or Active-Low Gated Logic Inputs

* Retriggerable for Very Long Qutput Pulses, up to 100% Duty Cycle

e Internal Timing Resistors on 1.8122

SN54/74L.S123 (TOP VIEW)
(SEE NOTES 1 THRU 4)
Rextr 1 q1712
Voc Cext Cext 1@ 2@ CLR. 8 24

Q -CLR
Q
CLRE" Q
I LT BT T
1A 1B 1 1@ W20 2 2. GND
CiR Cart ! Reat

Cext

SN54/74L8122 (TOP VIEW)
(SEE NOTES 1 THRU 4)

Vee &ig NC " Coxte NC Ry @
[l [1s] [v2] (] [r6] o] [o]
[ = Tt
Q
e a

LTI BT GG T [

e
I

Al A2 B1 B2 CLR Q GND
NC — NO INTERNAL CONNECTION.

NOTES:

- An external timing capacitor may be connecled between Cext and Rgxi/Cgyxt (positive).

2. To use the intemnal timing resistor of the LS122, connect Rint 1o Vee.

3. Forimproved pulse width accuracy connect an external resistor between Rgxt/Cext and
Ve with Ry open-circuited.

4. 70 0bisin vadabis pulss widlhs, connect an extara! Vaniahie rasistance batwssn Rin'Caxt

andVee.

-

SN54/74L.8122
SN54/74L.8123

RETRIGGERABLE MONOSTABLE
MULTIVIBRATORS

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 82009

N SUFFIX
PIASTIC
CASE 648-08

D SUFFIX
SoIC
CASE 751B-03

J SUFFIX
CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
SOIC
CASE 751A-02

ORDERING INFORMATION

SNBALSXXXJ Ceramic
SN74LSXXXN Plastic
SN74LSXXXD SOIC

FAST AND LS TTL DATA
5-1




SN54/74L5122 « SN54/74L.5123

LS122
FUNCTIONAL TABLE
INPUTS cuTPUuTS
CLEAR A1 A2 B1 B2 Q Q
L X X X X L H
X H H X X L H
X X X L X L H
X X X X L (£ H
H L X T H nl v
H L X H T o [ o T
H e | To i M e
H X L H T I r
H H . H H || 1
H : i N H o [
H I H H  H | grer
T k X H H _Lge Gl
T X L H H JL ™=

TYPICAL APPLICATION DATA

The output pulse tyy is a function of the external compo-
nents, Cextand Raxt or Cextand Rjpsonthe LS122 Forvalues
of Cext 2 1000 pF, the output pulse at Vg =5.0 Vand VR =
5.0V (see Figures 1, 2, and 3)is given by

tw = K Rext Cext where K is nominally 0.45

If Cextis on pF and Rext is in kQ then tyy is in nanoseconds.

The Cgxt terminal of the LS122 and L8123 is an internal
connection to ground, however for the best system perfor-
mance Cgyt should be hard-wired to ground.

Care should be taken to keep Rext and Cexi as closato
monostable as possible with a minimum amount of inductance
between the Rext/Cext junction and the Rext/Cext pin. Good
groundplane and adequate bypassing shauid be designed
into the system for optimum performance to insure that no
false triggering occurs.

Itshould be noted that the Cext pin is interally connected
to ground on the LS122 and LS123, but not on the L§221.
Therefore, if Cayt is hard-wired externally to ground, substitu-
tion of a LS221 onto a LS123 socket will cause the LS221 to
become non-functional.

The switching diode is not needed for electrolytic capaci-
tance application and should not be used on the LS122 and
LS123.

To find the value of K for Cayt = 1000 pF, refer to Figure 4.
Variations on V¢ or VR can cause the value of K to change,
as can the temperature of the LS123, LS122. Figures 5 and
6 show the behavior of the circuit shown in Figures 1 and 2 if

4l
uirc

L.S123
FUNCTIONAL TABLE
INPUTS QUTPUTS

CLEAR A B Q Q
L X X L H
X H X L H
X X L ! H
H L T L
H d H Pl L
T g H FL A

separate power supplies are used forVocand VRe. If Ve is
tied to VRG, Figure 7 shows how K will vary with Vg and
temperature. Remember, the changes in Rext and Cext with
temperature are not calculated and included in the graph.

As long as Ceyt 2 1600 pF and 5K £ Reyp £ 260K
(SN74L.S122/123) or 5K < Rext < 160 K (SN54LS122/123),
the change in K with respect to Rext Is negligible.

If Caxt < 1000 pF the graph shown on Figure 8 can be used
to determine the output pulse width. Figure 9 shows how K will
changeforCeyt <1000 pFifVccandVRcareconnectedtothe
same power supply. The pulse width t in nanoseconds is
approximated by

tw = 6 +0.05 Caxt (PF) +0.45 Raxt (kQ) Cext + 11.6 Rext

In order to trim the output pulse width, it is necessary to
include a variable resistor between Vi and the Rext/Cext pin
orbetween Vo and the Rext pin of the LS122. Figure 10, 11,
and 12 showhowthis canbe done. Rayt remote should be kept
as close to the monostable as possible.

Retriggering of the part, as shown in Figure 3, must not
occur before Cayt is discharged or the retrigger pulse will not
have any effect. The discharge time of Cayt in nanoseconds is
guaranteed to be less than 0.22 Ceyxt (pF) and is typically 0.05
Cex‘ (DF_).

For the smallest possible deviation in output pulse widths
from various devices, it is suggested that Cext be kept
2> 1000 pF.

FASTAND LS TTL DATA
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SN54/741.5122 « SN54/741.5123

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max
Vee Supply Voltage 54 4.5 5.0 55
74 4.75 5.0 5.25
Ta Cperating Ambicnt Tempermature Range 54 55 25 125
74 0 25 70
loH Output Current — High 54,74 -04
loL Output Current — Low 54 4.0
74 8.0
Rext External Timing Resistance 54 5.0 180
74 5.0 260
Cext External Capacitance &4, 74 No Restriction
Rext/Cext | Wirlng Capacitance at Rext/Cext Terminal 54,74 S

WAVEFORMS
RETRIGGER
PULSE {See Application Data)
BINPUT
I
QOUTPUT | s -
ke by = QUTPUT WITHOUT RETRIGGER
EXTENDING PULSE WIDTH
BINPUT
CLEAR INPUT CLEAR PULSE
————— 7 OUTPUT WITHOUT CLEAR PULSE
Q OUTPUT |

OVERRIDING THE OUTPUT PULSE

FAST AND LS TTL DATA
5-3
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