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ECET Lab Report Format and Guidelines

I.
Introduction.

Part of being technically educated and up-to-date is the ability to use a computer and feel comfortable using applications software.  Therefore, the entire report must be typewritten, using a computer and word processing.  Diagrams, of course, are not typewritten, but should be drawn neatly in pencil.  Tables, including borders and lines, must be typewritten, using word processing.  Word processing software is available in the student computer lab.  HANDWRITTEN REPORTS WILL NOT BE ACCEPTED.

II.
Front and Back Cover.

The lab report must have a front and back cover.  The format for the front cover is shown at the end of this handout.  The back cover should not have anything typed, written or drawn on it.  Both front and back covers should be plain paper, the same as the body of the report.  Do NOT use color paper for the cover pages.  Also, do NOT use fancy type or color printing.  Use the same type style as the body of the report.

III.
Body of Report.

The body of the report should contain the following ten (10) sections, conforming to the style and contents described below.

(1)
Heading.  Contains the course number and course title on the left margin.  Contains your name and student number on the right.

(2)
Experiment Number.  The number should agree with the number on the assignment which was distributed by the instructor.

(3)
Title.  The title should also agree with the title on the assignment which the instructor distributed.

(4)
Objective.  A one or two sentence description of the purpose of the lab.  Do NOT copy this from the assignment sheet.  Instead, put the it in your own words.  Do NOT say "To learn ..." or "To study ...".  Instead, use phrases like "To build a ..." or "To simulate a ..." or "To use a ... to control a ...".

(5)
Equipment Used.  This is a short list of the equipment used to perform the lab.  If a trainer was used, just list it as "Flueco Fluid Power Trainer", for example, instead of listing all the parts of the trainer.  Do NOT include such routine items as pencil, paper, calculator, diskettes, etc.

(6)
Theory.  This should be a concise, yet complete description/explanation of the theory used in the lab.  Extract this from class notes, books in the library, lab assignment sheet, etc.  This section of the report is included so you may later repeat the lab, if needed, without having to look up the theory again.  Also, it demonstrates to me that you understood what you were doing.  Do not copy this from someone else -- it should be your own work.

(7)
Terms and Definitions.  Include here any new terms that were encountered as you performed this lab.  Do NOT include terms that were covered in previous labs.  Do NOT include terms that you should know from previous course work, e.g., volts, amps and the like.

(8)
Procedure, Observations and Conclusions.

(a) You should number each step of this section so it agrees with the lab assignment sheet distributed by the instructor.

(b) Put the procedure in your own words, being concise but complete.  Do NOT just copy the assignment sheet.  Someone else should be able to read your report and do the lab, even if they don’t have the assignment sheet.

(c) Include any small diagrams, charts and tables that help to explain the procedure.  "Small" means items less than 1/3 page in size.  Also include any tables of data that were gathered in the lab.

(d) For EACH MAJOR SECTION of the assignment -- (1),(2),(3),etc. -- you should have a statement of procedure AND what you observed AND a statement of conclusion.  You do not need this for sub-sections -- (a),(b),(c),etc. -- if they are short.

(9)
Discussion and Final Conclusions.  Summarize what you observed and what you learned by performing the lab.  Do NOT use phrases like "I learned that ..." or "I learned to ...".  Instead, use phrases like "Proximity sensors are only accurate to a distance of 25 cm ..." or "Ladder logic programming is easier than assembler language, but has a limited range of access to the process ...".

(10)
Additional Diagrams.  Include flowcharts, schematics, large tables, etc. that were too large to fit into the Procedure, Observations and Conclusions section of the report.  "Too large" means items larger than 1/3 page in size.

An example report is included with this handout.  Please examine it and pattern the ten sections of your reports after this example.

IV.
Due Dates.

Usually, written reports will be due one week after the lab was scheduled to be finished.  Extensions will be granted for illness and personal reasons, such as a funeral.  However, these extensions must be requested from Prof. Smith BEFORE the date the report is due.
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PURDUE UNIVERSITY NORTH CENTRAL

Electrical & Computer Engineering Technology Department

ECET  159

Digital  Applications

LAB REPORT

Laboratory Number:  13

Title:  Investigation of 7474 and 7476 Integrated Circuits

Date of Laboratory:  April 1, 1999

Name:  Youra Namer
Prof. Smith

Lab Group Number:  13-C

SAMPLE LAB REPORT.

ECET 159
Youra Namer

Digital Applications
Group 13-C

Experiment Number:  13

Title:  Investigation of the 7474 and 7476 Integrated Circuits.

Objective:  The purpose of this lab was to examine two types of flip-flops -- the D-type and the JK.  The operation of both types of flip-flops were examined.  Finally, we compared the operation of the two types circuits.

Equipment Used:
( 1) 7474 IC


( 2) 7476 IC


( 3) XYZ Brand Trainer

Theory:  A flip flop is an electronic device that will retain a one-bit digital value until changed or cleared.  There are a number of different kinds of flip flops, each with its own style of operation.  Flip-flops are available in integrated circuit (IC) packages.  For example, the 7474 IC has four D-type flip-flops and the 7476 IC has four JK flip-flops.  By examining the outputs of a flip-flop in response to all possible input signals, we can draw a function table describing the IC’s operation

Terms and Definitions:

flip-flop:  An electronic circuit that retains an input value until changed or cleared.

IC:  Integrated circuit.  A large number of electronics devices -- transistors, resistors, capacitors, diodes, etc. -- fabricated onto a very small piece of silicon and enclosed in a protective case.

function table:  A table listing all possible inputs to a circuit and the resulting outputs.

Procedure, Observations and Conclusions.

Part 1 -- The 7474 D-Type Flip-Flop.

Procedure and Observations.

(a)  We inserted a 7474 IC into the breadboard area of the trainer and

wired up the first of four D-type flip-flops on the IC.  The pin diagram of the 7474 IC is shown in Figure 1.  The block diagram of the first flip-
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flop is shown below.  We also wired in the +5 v and ground connections.


(b)  There are four inputs on a D-type flip-flop -- D (data), CLK (clock), PST (pre-set) and CLR (clear).  Also, there are two outputs -- Q and not-Q.

(c)  By experiment, we confirmed that the output stays low as long as the CLR pin is held low.  Likewise, we verified that the output stays high as long as the PST pin is held low.

(d)  We cleared the flip-flop by bringing the CLR pin low, then high.  We kept the PST and CLR pins high, so they would not interfere with the rest of our examination.  We held the CLK pin low and changed the signal applied to the D pin, using one of the switches on the trainer.  No change in the output was observed.

(e)  Keeping the D pin low, we changed the CLK high-low-high-low and again observed that Q stayed low and not-Q stayed high.

(f)  Changing D to high, we again changed the CLK high-low-high-low.  The first time that CLK went from low to high, the Q output changed to high, while not-Q went low.

(g)  Further investigation revealed a pattern of operation, which is tabulated in Figure 2.

Part 1 Conclusions.

1.  The PST and CLR pins over-ride the other input pins in the operation of the 7474 flip-flop.  When PST is brought low, the Q output is forced high, while not-Q goes low.  When CLR is brought low, Q is

forced low, while not-Q goes high.
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2.  The output can change only at the instant that the CLK pin goes from low to high.

3.  At the instant that CLK goes from low to high, the Q output simply assumes the value that is present at D.  At the same time, not-Q assumes the opposite value.

4.  The not-Q output is always the inverse of the Q output.

Part 2 -- The 7476 JK Flip-Flop.

Procedure and Observations.

(a) Following the procedure as Part 1, we inserted a 7476 IC in to the breadboard and wired the first flip-flop.  The pin diagram of the 7476 is shown in Figure 3.  The block diagram of the first flip-flop is illustrated below.







(b)  The 7476 is a JK flip-flop.  We noted that there are now five inputs -- J, K, CLK (clock), PST (pre-set) and CLR (clear).  As with the 7474, there are two outputs -- Q and not-Q.

 (c)  We verified that the CLR and PST pins function in the same manner as CLR and PST on the 7474 IC.

(d)  We cleared the output Q.  We set J and K low (JK = 00) and pulsed the CLK high-low-high-low.  The outputs did not change.  Next we changed Q to high and not-Q to low, using the PST.  Again, we pulsed the CLK high-low-high-low and again there was no change at the outputs.

(e)  We set J to low and K to high (JK = 01).  Pulsing the CLK, we observed that Q goes low and not-Q goes high the first time CLK goes from high to low.  The outputs then stay unchanged as CLK pulses high-low-high-low-etc.

(f)  We set J to high and K to low (JK = 10).  Pulsing the CLK, we observed that Q goes high and not-Q goes low the first time CLK goes
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from high to low.  The outputs then stay unchanged as CLK pulses high-low-high-low-etc.

(g)  We set J and K both high and pulsed the CLK high-low-high-low several times.  We observed that each time the CLK goes from high to low, the outputs reverse their value.  For example, if Q is high and not-Q is low, the next hi-to-low CLK pulse causes q to go low and not-Q to go high.

(h)  The observed pattern of operation is tabulated in Figure 4.

Part 2 Conclusions.

1.  The PST and CLR pins over-ride the other input pins in the operation of the 7476 flip-flop.  When PST is brought low, the Q output is forced high, while not-Q goes low.  When CLR is brought low, Q is forced low, while not-Q goes high.

2.  The output can change only at the instant that the CLK pin goes from high to low.

3.  At the instant that CLK goes from high to low, the Q output goes low if JK = 01, but goes high if JK = 10.  At the same time, not-Q assumes the opposite value.

4.  When CLK goes from high to low, Q and not-Q will not change, as long as J and K are both low.

5.  Each time CLK goes high to low, Q and not-Q reverse their values if J and K are both high.

6.  The not-Q output is always the inverse of the Q output.

Discussion and Final Conclusions:  The D-type flip flop simply copies the value present at the D input over to the Q output each time the CLK goes from low to high.  This response to a low-to-high CLK pulse is called rising-edge triggering.  It is also called positive-edge triggering and trailing-edge triggering.  At all times, the not-Q output is the inverse of Q.


The JK flip-flop's operation is a little more complicated.  The JK responds to a high-to-low transition at CLK.  This type of response is called falling-edge or negative-edge or leading-edge triggering.  If JK = 00, then Q and not-Q will not change.  They remain in what is called a
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stable state.  If JK = 01, Q will go low and remain in this state, while not-Q goes high and remains high.  This is called the reset state.  If JK = 10, Q will go high and remain high, while not-Q goes low and remains

low.  This is called the set state.  If JK = 11, Q will switch its value on each high-to-low clock signal.  This is called the toggle state.


In this lab, we experimentally determined the functioning of the 7474 D-type flip-flop and 7476 JK flip-flop.  Refering to reference books in the library, our results proved to be correct.  The flip-flop function tables drawn in Figures 2 and 4 correctly illustrate the operation of the 7474 and 7476 ICs.
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	Additional Diagrams.
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	Figure 1:  Pin-Out

of 7474 I.C.
	
	Figure 2:  Operation

of 7474 I.C.
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	(
	
	
	
	
	
	
	
	
	
	
	

	
	 CLK1--
	
1
16
	--K1
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	 PST1--
	
2
15
	--Q1
	
	
	
	
	
	
	
	
	
	

	
	
	
	  __
	
	
	
	
	
	
	
	
	
	

	
	 CLR1--
	
3
14
	--Q1
	
	
	INPUTS
	OUTPUTS
	

	
	
	
	
	
	
	PST
	CLR
	CLK
	J
	K
	Q
	Q
	

	
	   J1--
	
4
13
	--GND
	
	
	0
	1
	x
	x
	x
	1
	0
	

	
	
	
	
	
	
	1
	0
	x
	x
	x
	0
	1
	

	
	  Vcc--
	
5
12
	--K2
	
	
	1
	1
	(
	0
	0
	Qo
	Qo
	

	
	
	
	
	
	
	1
	1
	(
	0
	1
	0
	1
	

	
	 CLK2--
	
6
11
	--Q2
	
	
	1
	1
	(
	1
	0
	1
	0
	

	
	
	
	  __
	
	
	1
	1
	(
	1
	1
	Qo
	Qo
	

	
	 PST2--
	
7
10
	--Q2
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	 CLR2--
	
8
9
	--J2
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Figure 3:  Pin-Out

of 7476 I.C.
	
	Figure 4:  Operation

of 7476 I.C.
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