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Digital Logic FundamentalsUnit 1 – Introduction to the Circuit BoardUNIT 1 – INTRODUCTION TO THE CIRCUIT BOARDUNIT OBJECTIVEAt the completion of this unit, you will be able to locate, identify, and connect digital circuits,and demonstrate digital logic states by using the DIGITAL LOGIC FUNDAMENTALS circuitboard.UNIT FUNDAMENTALSLOGIC GATESThe DIGITAL LOGIC FUNDAMENTALS circuit board is composed of ten circuit blocks thatdemonstrate different types of logic gates; there are also three voltage and signal support circuitblocks.Logic gate circuits consist of transistors that act like on/off switches. Most of the gates on thecircuit board are bipolar TTL (transistor to transistor logic) gates. A comparison of a bipolarTTL gate and a CMOS gate is made on the TTL/CMOS COMPARISON circuit block.1
Digital Logic FundamentalsUnit 1 – Introduction to the Circuit BoardLOGIC STATESThe output logic state (level) of a gate depends on the logic state of the input(s). There are twologic states: logic 1, or high, and logic 0, or low.The output of some gates can also be in a high-Z (high impedance) state, which is neither a highnor low logic state. The gate is disabled when the output is in a high-Z state; the inputs have noeffect on the output.The input and output logic states change voltage levels stepwise or almost instantaneously.Sequential (consecutive) change is the nature of digital signals.The input and output logic states change voltage levels stepwise or almost instantaneously.Sequential (consecutive) change is the nature of digital signals. Analog signals change in asmooth continuous manner.BOOLEAN ALGEBRAThe logic gates simulate equations of Boolean algebra. Boolean algebra equations areexpressions that relate the output logic state to the input logic state(s).For example, the Boolean equation X A means that the output X will have the same logic stateas the input A. This relationship is presented in a tabular form called a truth table. In a truthtable, a 1 means logic 1, or high, and a 0 means logic 0, or low.2
Digital Logic FundamentalsUnit 1 – Introduction to the Circuit BoardAnother example of a Boolean equation is X A. The truth table is shown above. The equationX A means that X is the complementary logic state (opposite or inverted state) of A: when Ais logic 1, X is logic 0 and vice versa.NOT SYMBOLThe overbar (line over the letter A) is a NOT symbol that indicates a complementary condition.The Boolean equation X A means that if A is logic 0, X is logic 1.DIGITAL COMPUTERA digital computer contains integrated circuits (ICs) that are com-posed of logic gates. Theoutputs and inputs of the logic gates are connected to perform the function of the digitalcomputer.Letters, numbers, and graphic symbols processed by a digital com-puter are represented by abinary code that consists of logic 1s and logic 0s.The logic states of the gate inputs and outputs in a digital computer change state sequentially(consecutively). The sequential logic functions occur millions of times per second.Understanding the fundamentals of digital logic circuits is the first step in learning about theoperation of a digital computer.3
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Digital Logic FundamentalsUnit 1 – Introduction to the Circuit BoardNEW TERMS AND WORDSlogic gates - devices that perform logic functions.TTL - Transistor-Transistor-Logic; a logic gate composed of bipolar transistors.CMOS - devices constructed from a Complementary Metal Oxide Semiconductor process.Boolean algebra - a logical expression that relates the output logic state of a gate to its inputlogic state(s).truth table - a table that shows the relationship of output logic states to all combinations of inputlogic states.complementary logic state - the binary opposite logic state; logic 1 is the complementary logicstate of logic 0.NOT symbol - an overbar symbol that indicates that the function is the complement.integrated circuits (ICs) - devices that combine the actions of many transistors on one chip.There are many types of IC devices.binary code - a method of representing numbers by using the two digits 0 and 1.LED - Light-Emitting Diode; a semiconductor diode that emits light when forward biased.pulse train - a free-running and repetitive waveform; usually refers to a square waveform.dual-in-line package (DIP) - a type of IC package that has the same pin count on both sides ofthe device.EQUIPMENT REQUIREDF.A.C.E.T. base unitDIGITAL LOGIC FUNDAMENTALS circuit boardMultimeterOscilloscope, dual trace4
Digital Logic FundamentalsUnit 1 – Introduction to the Circuit BoardNOTES5
Digital Logic FundamentalsUnit 1 – Introduction to the Circuit BoardExercise 1 – Circuit Block FamiliarizationEXERCISE OBJECTIVEWhen you have completed this exercise, you will be able to locate and identify the circuit blocksand components on the DIGITAL LOGIC FUNDAMENTALS circuit board. You will verifyyour results by identifying logic circuits and making logic level measurements with a voltmeterand an oscilloscope.EXERCISE DISCUSSION There are thirteen circuit blocks on the DIGITAL LOGIC FUNDAMENTALS circuit boardconnected to your base unit. Three of the circuit blocks are support circuits that are located in the upper left corner of thecircuit board. The support circuit blocks include:POWER SUPPLY REGULATOR (not labeled)CLOCKINPUT SIGNALS. The ten circuit blocks that contain digital logic circuits are:AND/NAND circuit blockOR/NOR circuit blockXOR/XNOR circuit blockOPEN COLLECTOR circuit blockSET/RESET FLIP-FLOP circuit blockD-TYPE FLIP-FLOP circuit blockJK FLIP-FLOP circuit blockTRI-STATE OUTPUT circuit blockTTL/CMOS COMPARISON circuit blockDATA BUS CONTROL circuit block. The 5V LED indicates that 5 Vdc power is available to the circuit board.The CLOCK circuit block provides a 50 kHz square wave clock signal.The INPUT SIGNALS circuit block provides two outputs (A and B) for static high (logic 1)and low (logic 0) signals.The circuit board contains several ground terminals.The logic circuits on the circuit board are contained in dual-in-line (DIP) integrated circuit(IC) packages. 6
Digital Logic FundamentalsUnit 1 – Introduction to the Circuit BoardNOTES7
Digital Logic FundamentalsUnit 1 – Introduction to the Circuit BoardExercise 2 – Connecting the Digital Logic CircuitsEXERCISE OBJECTIVEWhen you have completed this exercise, you will be able to connect digital logic circuits andobserve the inputs and outputs by using the DIGITAL LOGIC FUNDAMENTALS circuit board.You will verify your results with a multimeter and an oscilloscope.EXERCISE DISCUSSION Test leads connect the terminals at the CLOCK and INPUT SIGNALS circuit blocks to theinput terminals at the logic gate circuit blocks. A two-post connector has to be installed in the BLOCK SELECT terminals for the input andoutput LEDs to function. When an LED is on (lighted) the logic state is normally high (logic 1). When an LED is off (not lit), the logic state is normally low (logic 0). The logic states of circuit inputs and outputs can also be observed with a voltmeter or with anoscilloscope.NOTES8
Digital Logic FundamentalsUnit 2 – Fundamental Logic ElementsUNIT 2 – FUNDAMENTAL LOGIC ELEMENTSUNIT OBJECTIVEAt the completion of this unit, you will be able to determine the input/ output relationship ofAND, NAND, OR, and NOR logic gates by using the DIGITAL LOGIC FUNDAMENTALScircuit board.UNIT FUNDAMENTALSIn TTL digital circuits, there are two fundamental voltage levels, or logic states:1. a high state, called a logic high (logic 1) and equal to about 5 Vdc.2. a low state, called a logic low (logic 0) and equal to about 0V.For practical circuits, each state consists of a minimum and a maximum voltage level. Outside ofthis range, the logic circuit cannot reliably determine which logic state to assign.The figure illustrates the operating limits of typical TTL circuits. Logic high values, representedby logic 1, range between 2 and 5 Vdc. Logic low values, represented by logic 0, range between0 and 0.8 Vdc. Ones (1) and zeros (0) define the truth tables of standard logic gates and circuits.A voltage level between 0.8V and 2V represents an unknown logic state. Logic levels that arenear the threshold can generate intermittent results. Any noise that adds to or subtracts from thesignal can put a gate input in the unknown logic state.9
Digital Logic FundamentalsUnit 2 – Fundamental Logic ElementsThe circuit illustrates a fundamental logic concept. Switches A and B connected in seriesrepresent an AND function. Switches A and B must be closed to illuminate the lamp. If eitherswitch is opened, the lamp goes off.This circuit illustrates a second fundamental logic concept. Switches A and B connected inparallel represent an OR function. Either switch A or switch B can be closed to illuminate thelamp. Both switches must be opened to turn the lamp off.Switch positions can be related to logic levels. Logic levels are represented by highs (1) or lows(0).Boolean equations define the input/output relationships of logic circuits. In place of ones andzeros, Boolean equations take the form of A and B C, notated as shown above.The Boolean equation A and B C defines the circuit operation. The expression states thatswitches A and B must both be activated (on or high) to illuminate the lamp (C). If a lamp-oncondition is considered a logic high, then both A and B must be high to generate a high output.10
Digital Logic FundamentalsUnit 2 – Fundamental Logic ElementsBasic logic functions can be complemented. The complement of a logic state is its oppositestate. Logic high (1) and logic low (0) levels are complements of each other. Zero (0) is the onescomplement of one (1), while 1 is the ones complement of 0.The complexity of an IC package determines its classification. IC packages are classified asfollows: SSI - small scale integration devicesMSI - medium scale integration devicesLSI - large scale integration devicesVLSI - very large scale integration devicescustom IC devicesThe relationship between gate count and classification is illustrated above. For example, a LSI(large scale integration) device may contain from 101 to 1000 (1K) gates.NEW TERMS AND WORDShigh state - a voltage level that is interpreted as a logic high.low state - a voltage level that is interpreted as a logic low.Ones (1) - represent logic high states; ones complement of 0.zeros (0) - represent logic low states; ones complement of 1.threshold - voltage values that define the low and high boundaries of their respective logiclevels.OR - (A B C) a logic function which generates a high logic level when any single input is ata high logic level.AND - (A·B C or AB C) a logic function which generates a high logic level when all inputsare at a high logic level.complement - opposite.ones complement - the inverse of an initial logic state. Zero and one are ones complements ofeach other.NAND - (A·B C or AB C) a logic function which generates a low logic level when inputs areat a high logic state.11
Digital Logic FundamentalsUnit 2 – Fundamental Logic Elementspull-up - a resistor used to terminate an unused AND or NAND input at a high logic level (Vcc).disables - locks out one or more inputs of an AND or a NAND gate.enables - recognizes all inputs of an AND or a NAND gate.NOR - (A B C) a logic function which generates a low logic level when any single input is ata high logic level.EQUIPMENT REQUIREDF.A.C.E.T. base unitDIGITAL LOGIC FUNDAMENTALS circuit boardMultimeterOscilloscope, dual traceNOTES12
Digital Logic FundamentalsUnit 2 – Fundamental Logic ElementsExercise 1 – AND/NAND Logic FunctionsEXERCISE OBJECTIVEWhen you have completed this exercise, you will be able to determine the operation of an ANDand a NAND logic gate. You will verify your results by generating truth tables for each function.EXERCISE DISCUSSION The output of an AND gate is high only when all inputs are high. The output of a NAND gate is low only when all inputs are high. A low input disables an AND or a NAND gate. A high input (two-input gate) will enable an AND or a NAND gate. The output of an enabled AND gate is in phase with its input. The output of an enabled NAND gate is the complement of its input.NOTES13
Digital Logic FundamentalsUnit 2 – Fundamental Logic ElementsExercise 2 – OR/NOR Logic FunctionsEXERCISE OBJECTIVEWhen you have completed this exercise, you will be able to determine the operation of an ORand a NOR logic gate, You will verify your results by generating truth tables for each function.EXERCISE DISCUSSION The output of an OR gate is high when any input is high. The output of a NOR gate is low when any input is high. A high input will disable an OR or a NOR gate. A low input (two-input gate) will enable an OR or a NOR gate. OR/NOR gate outputs complement each other.NOTES14
Digital Logic FundamentalsUnit 3 – Exclusive-OR/NOR GatesUNIT 3 – EXCLUSIVE-OR/NOR GATESUNIT OBJECTIVEAt the completion of this unit, you will be able to demonstrate the input/output relationship ofEXCLUSIVE-OR and EXCLUSIVE-NOR gates by using the XOR/XNOR circuit block on theDIGITAL LOGIC FUNDAMENTALS circuit board.UNIT FUNDAMENTALSAn exclusive type gate is used in arithmetic systems or where the input states are to becompared. Exclusive gates take two forms: EXCLUSIVE-OR and EXCLUSIVE- NOR(XNOR). The schematic symbols are shown above.The double curved lines at the gate inputs differentiate the exclusive function from aconventional OR or NOR function.The output (C) of an XOR gate is logic 1 (high) when the inputs (A and B) are complementary(not equal to one another).The Boolean equation for an XOR gate is C AB AB, or simplified as C A B. A plussign in a circle, , denotes an exclusive function in a Boolean equation.15
Digital Logic FundamentalsUnit 3 – Exclusive-OR/NOR GatesThe output (C) of an XNOR gate is logic 1 (high) when the gate inputs (A and B) are equal (bothhigh or both low).An XNOR gate has a circle on the output in addition to the double curved lines at the input.The Boolean equation for an XNOR gate is C AB AB, or simplified as C A B.Above is the truth table for the XOR and XNOR functions. The XOR circuit detects conditionsof inequality at its input. The XNOR circuit detects conditions of equality at its input.16
Digital Logic FundamentalsUnit 3 – Exclusive-OR/NOR GatesAs shown above, two XOR gates can be connected to generate both XOR and XNOR outputsignals. The output of the second XOR gate (E) is the XNOR function of inputs A and B. Thesecond XOR gate performs an XNOR operation due to the action of the pull-up resistorconnected at D.The table is the truth table for the circuit shown above.NEW TERMS AND WORDSEXCLUSIVE-OR (XOR) - a logic gate that generates a low output level for conditions ofequality or a high output for conditions of inequality.EXCLUSIVE- NOR (XNOR) - a logic gate that generates a high output level for conditions ofequality or a low output for conditions of inequality.inequality - a condition in which input logic states are not equal (complementary).equality - a condition in which input logic states are equal (not complementary).open collector - a type of gate output that generally requires a pull-up resistor connected to thecollector.EQUIPMENT REQUIREDF.A.C.E.T. DIGITAL LOGIC FUNDAMENTALS circuit boardMultimeterOscilloscope, dual trace17
Digital Logic FundamentalsUnit 3 – Exclusive-OR/NOR GatesNOTES18
Digital Logic FundamentalsUnit 3 – Exclusive-OR/NOR GatesExercise 1 – Exclusive OR/NOR Gate FunctionsEXERCISE OBJECTIVEWhen you have completed this exercise, you will be able to demonstrate the operation of anEXCLUSIVE-OR and an EXCLUSIVE-NOR logic gate. You will verify your results bygenerating truth tables for each function.EXERCISE DISCUSSION A 74LS136 IC package can be configured to provide both XOR and XNOR functions. The output of an XOR circuit is high for input conditions of inequality. The output of an XNOR circuit is high for input conditions of equality. The inputs of an exclusive type IC cannot be locked out because all input logic states affectthe output state. The outputs of an XOR and XNOR gate are complementary for identical XOR and XNORinput states.NOTES19
Digital Logic FundamentalsUnit 3 – Exclusive-OR/NOR GatesExercise 2 – Dynamic Response of XOR/XNOR GatesEXERCISE OBJECTIVEWhen you have completed this exercise, you will be able to demonstrate the output response ofXOR and XNOR gates to a square wave input. You will verify your results by observing circuitwaveforms with an oscilloscope.EXERCISE DISCUSSION A two-input XOR or XNOR gate cannot be disabled by one input pulled high or low. The level present at one input of a two-input XOR/XNOR gate controls the input/outputphase relationship of the gate. A two-input XOR gate generates a complement if one of its inputs is is pulled high. A two-input XNOR gate generates a complement if one of its inputs is pulled low.NOTES20
Digital Logic FundamentalsUnit 4 – Open Collector and Other TTL GatesUNIT 4 – OPEN COLLECTOR AND OTHER TTL GATESUNIT OBJECTIVEAt the completion of this unit, you will be able to demonstrate the operating characteristics of aSchmitt-trigger LS inverter, a standard LS inverter, and an open collector buffer by using theOPEN COLLECTOR circuit block.UNIT FUNDAMENTALSStandard input Low Power Schottky (LS) gates require input wave-forms with fast rise timesand fall times. Schmitt-trigger LS gates allow input signals with slow rise and fall times ornoise to drive TTL ICs without generating false output signals.For a standard LS gate, the input voltage levels at which the input signal is in a low, uncertain, orhigh logic state are shown.VIH (voltage in high) and VIL (voltage in low) represent the specification input voltage levelsat which the output has a definite logic state (high or low).At VIH (2V) or greater, the output of a standard LS gate is high for a buffer and low for aninverter. At VIL (0.8V) or less, the output of a standard LS gate is low for a buffer and high foran inverter.The output logic state is un-certain between an input voltage of 0.8V and 2V.Actually, the output changes state during a narrow, uncertain input voltage range that is between0.8V and 2V.21
Digital Logic FundamentalsUnit 4 – Open Collector and Other TTL GatesFor a Schmitt-trigger LS gate, the input voltage levels at which the input is in a low, locked out,or high logic state are shown.With a Schmitt-trigger gate, the output logic state will not change until the input voltageincreases to the upper trip point of 1.6V. This is the positive-going threshold voltage (VT ).When the input voltage decreases, the output will not change until the input voltage decreases tothe lower trip point of 0.8V.This is the negative-going threshold voltage (VT-).Positive feedback (hysteresis) is used in the Schmitt-trigger gate circuit.Input voltages between VT- and VT are locked out and will not cause false output states if theinputs have slow rise and fall times or if the input signal contains noise.A Schmitt-trigger device is identified by a hysteresis loop on the device symbol, as shown.22
Digital Logic FundamentalsUnit 4 – Open Collector and Other TTL GatesAn open collector gate circuit has its 
Digital Logic Fundamentals Unit 1 – Introduction to the Circuit Board 2 LOGIC STATES The output logic state (level) of a gate depends on the logic state of the input(s). There are two logic states: logic 1, or high, and logic 0, or low. The output of some gates can also be in a high-Z (high impedance) state, which is neither a high
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R/502/7657 Communicating with legal advice clients 2 3 D/503/0822 Supporting clients to make use of the legal advice service 2 3 R/502/7660 Enabling legal advice clients to access signposting and referral opportunities 2 3 Optional Units - a minimum of 6 credits Unit Reference Number Unit Title Unit Level Credit Value
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Guidance for opponents in civil legal aid cases - Scottish Legal Aid Board

injury case - may apply for civil legal aid (since this leaﬂet deals only with civil legal aid, where we refer to "legal aid" we mean "civil legal aid"). Legal aid is ﬁnancial help from public funds. It helps people who qualify to get legal advice and the help of a solicitor to put their case in court.
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Priority Banking Tariff - Standard Chartered

Foreign exchange rate Free Free Free Free Free Free Free Free Free Free Free Free Free Free Free SMS Banking Daily Weekly Monthly. in USD or in other foreign currencies in VND . IDD rates min. VND 85,000 Annual Rental Fee12 Locker size Small Locker size Medium Locker size Large Rental Deposit12,13 Lock replacement
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legal and ethical dimensions of practice - Dovetail

Material in this Guide should never be taken as providing you or any other person with legal advice. Legal advice regarding the application of the law to a particular circumstance or situation can only come from a legal practitioner. A range of sources for legal advice can be found in the Guide.




1y ago




161 Views






















How Social Welfare Legal Advice and Social Prescribing can work .

The position of social welfare legal advice and its role in London's recovery The Mayor of London and partners should position social welfare legal advice as a core pillar of Londons recovery from the OVID-19 pandemic, with a core focus on ensuring adequate funding and practical support for advice agencies to ensure ongoing viability.




1y ago




165 Views






















WHAT TO DO IF YOU ARE SEXUALLY HARASSED

There are many legal clinics or legal information centres you can contact to obtain legal information, educational resources or legal referrals. Alberta Central Alberta Community Legal Clinic (Red Deer) Centre for Public Legal Education Alberta Pro Bono Law Alberta Women's Centre Legal Advice Clinic (Calgary)
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Legal Advocacy Essentials

Legal Advocacy Essentials: a core training for legal advocates Presented by the Washington State Coalition Against Domestic Violence, 2008. This information is not intended as a substitute for legal advice. 1 Legal Advocacy Essentials . A core training for legal advocates . Table of Contents . What is a legal advocate?
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Legal & Corporate Services: Strategic Plan - CP6

the provision of legal advice, managing legal risk and managing the legal supply chain. By doing this well, the team will move towards its vision. Legal Services is made up of 4 teams, each serving different customers with a dedicated legal resource. This is summarised in the figure right. Although Legal Services has customerdistinct, -focussed .
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Regulatory Guide RG 90 Example Statement of Advice: Scaled advice for a .

representatives and advisers who give personal advice to retail clients. It explains how and why we have developed an example Statement of Advice (SOA) for scaled advice (i.e. personal advice that is limited in scope) on personal insurance for a new retail client. The example SOA was developed in consultation with stakeholders, and we
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Removal of licence disqualification - Legal Aid WA

agencies, permission must first be obtained from Legal Aid Western Australia. This Kit provides information about the law only and does not constitute legal advice. You should seek legal advice if you have a specific legal problem. Every effort is made to ensure that the information contai
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Legal Information vs - txcourts.gov

giving legal advice. Legal advice is a written or oral statement that: Inter p rets some as ect of th elaw, courtles, or du s; Recomme nd s a pecific c ourse of ndu ters h ld k ein an actual or ntial legal proceeding; or 'sApplies th elaw to individu alperso n seci fic actu circums a . What is Legal Information?
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