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Logic Levels Lab 1

Lab 1 - Logic Levels

Names: ___Jose Alberto Tapia ,
Date: 9/8/17.

Juddo Abaker

The purpose of this lab is to:
Learn how to create logic levels for digital circuits using switches and resistors.

Select four 10kohm resistors.
Measure and record the resistance of each resistor.

Equipment needed:
1 - Digital Multimeter
4 —10Kohm

1 -4 position dip switch

Using Multisim simulate Figure 1 for each voltage level and record in Table 1. Then build and test and measure each voltage level and
record in Table 1

R1 R2 S3 S4 i
Vi g 10kQ 10kQ ‘l\Key =3 l\Key =4 Simulated Test
sv T o o Open | Closed Open | Closed
e VA| 5V oV 5.03v | oV
= VA VB VC VD
VB | 5V oV 5.03V | OV
S1 S2 R3 R4 vC | oV 5V ov 5.03V
N N2 Sike— Stoka VD | 0V 5V ov 497V
o

11

= = Table 1 (Simulation vs Test)

Figure 1- Lab 1 Schematic

Observations:___Resistors: 10.016 K, 9.874 K, 9.701 K, 9.875 K.
We observed how in a
simulated environment, the values tend to neglect any other variables that could affect the outcome. Meanwhile, in the lab we noticed

how values tend to change with what the professor says is the result of variable such as friction or heat that tends to change the
measured voltage coming from the resistors.
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Binary

0 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001
10 1010
11 1011
12 1100
13 1101
14 1110
15 1111

Octal

0 00
101
2 02
303
4 04
505
6 06
7 07
810
911
10 12
11 13
12 14
13 15
14 16
15 17

Hexadecimal
00
01
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03
04
05
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07
08
09
0A
0B
0C
oD
OE
OF
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Lab 2 - Logic Gates
Names:_SoTede Lepted ARare i
Date:__G-2%-17

The purpaose of this lab is to:
Learn how to test AND and OR logic gates.

Select two 10kl resistors.
Mueasure and recard the resistance of cach resistor.

Equipment needed: —S —‘—-i__i_“_\-"_l_—‘\\?;
chese |etesc| O v fy1¢ v

1 - Digital Multimeter 4

R s | <eese | open av |0-16v

1 —4 position dip swilch ooEa | crose ov lo-lbv

1-741508

1-741532 DPERd OPTJ =V |48V

Usirg Multislm simu'ate Figure 1 for each voltage level ard record in Table 1. Then build, test and
measure each voltzge lavel and record in Table 1
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N\

Figure 1- Lab 3 Schematic

Using Multisitn simulate figure 2 for each vo'tage level and recard in Table 2. Then build, test and
measure each voltage level and record in Table 2
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Lab 4 - Lecture 3bSlide 3

Names:_) . ,}_‘ e, TRTE O kn:Fcz—‘A_
pate: 1= {& | 177

The purpose of this labis to:

Learn mare about describing Logic Circuits algebraically, \f iz
Select thres 10kohm resistors oe (0GEY
Measure and record the resistance of each resistor

-
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Equipment needed: -
=gty 8
1- Digital Multimeter
3 - 10Kohm
1 =4 pasition dip switch
1~-741508
1-741532

Using Multisim simulate Figure 1 for each voltage level and recard in Table 1. Then build, test and
measure each voltage level and recard In Table 1
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Lab(4)-test

S1 S2 S3 1*2 (1*2)+3

0 0 0 0 0
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1 0 0 0 0
1 0 1 0 1
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1 1 1 1 1
S1 S2 S3 1+2 (1+2)*3

0 0 0 0 0
0 0 1 0 0
0 1 0 1 0
0 1 1 1 1
1 0 0 1 0
1 0 1 1 1
1 1 0 1 0
1 1 1 1 1

FALSE
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FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
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FALSE
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Lab 7 — Circuit Reduction (Part 1

Lab 7 — Circuit Reduction (Part 1)

Names: Brett Barnett, Steve Kepler, Judd Abaker
Date: 27 October 2017

The purpose of this lab is to:
Learn how to reduce a circuit design down to the smallest size using the 17 Theorems and Karnaugh
maps. Part 2 will explore how to reduce the circuit.

Select two 10kohm resistors.
Measure and record the resistance of each resistor.

Equipment needed:

1 — Digital Multimeter

3 — 10Kohm

1 —4 position dip switch
1-74LS04 Hex Inverter
1-74LS00 Quad NAND
1-74LS11 Triple 3 input AND
1-74LS32 Quad OR

Using Multisim simulate Figure 1 for each input and record in Table 1. Then build and test circuit and
record in Table 1
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Lab 8 — Circuit Reduction (Part 2)

Lab 8 — Circuit Reduction (Part 2)

Names: Juddo Abaker, Brett Barnett, Steve Kepler
Date: 10 November 2017

The purpose of this lab is to:
Learn how to reduce a circuit design down to the smallest size using the 17 Theorems and Karnaugh
maps. Part 2 will explore how to reduce the circuit. You will also need the results of Lab 7.

Select three 10kohm resistors.
Measure and record the resistance of each resistor.

Equipment needed:

1 - Digital Multimeter
3 -10Kohm

1 -4 position dip switch
1-74LS04 Hex Inverter
1-74LS08 Quad AND
1-741532 Quad OR

Using Multisim simulate Figure 1 for each input and record in Table 1. Then build and test circuit and
record in Table 1
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Figure 1- Lab 8 Schematic
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Datasheets for all Parts used in this Lab Notebook

SN5400, SN54LS00, SN54500
7400, SN74LS00, SN74500

SN74
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
SOLS026 ~ DECEMEER 1983 - AEVISED MARCH 1588

®  Package Qptlona Include Plastic *'Small
Cutling’” Packagns, Cevamic Chip Sarlers
and Flar Packagas, end Plastlc and Ceramlc
el ]

@ Depandabla Teéras natramsenia OQuelity and
Rallahllty

description

These deviues contan four indepandant 2-input-
NAND gates.

The SNEAQD, ENEALEDD. and SMNEAS00 ara
chisras tericed for aperatlon ovar the full military
temparatura rangs of  55°C wm 125°C. The
SNFAOZ, SNTALEOO, and SN74300 ere
charactenzad for operation from 500 ta 7040,
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IFG Fu i
Fin quribers shown aes for 5.2 and % sackagse,

.. . FPAGRAGE
. R W PACKAGE

S . FACKAGE
SNTALSOO, BHTAS00 . . . 0 OF N FACKAGE

ITOP ¥iEwW)

1ap W ver

1Bz 13Q4E

1w 3 aaa,
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Copyright & 1385, Tewms Insrumenis Incorparied

® Dependable Texas Instruments Quality and

Reliability

description/ordering information

These devices contain six independent inverters.

SN5404, SN54LS04, SN54504,
SNT404, SNT4LS04, SN74504
HEX INVERTERS

EDLENISC - DECEMEER 1983 ~ REVISED JANLARY 2004
e ——

SN5404 . _J PACKAGE
SNS4L504, SNS4S04 ) OR W PACKAGE
SNT4D4, SNT4S04 . D, N, OR N3 PACKAGE

SNTALSOL .. _D, DB, N, OR NS PACKAGE
[TOP VIEW)

[TOP VIEW)
1 ~ i1y
2¥[] = 12[l6a
2= 12f]6¥
Vecll ¢ 11[] GND
LY 10 5Y
e o)) 54
4Al 7 B[] 4Y
SNS4LE04, SNS4504 .. . FK PACKAGE
(TOR VIEW)
r2gds
-
3
2a 14 1a[] Y
NC []s 17l NC
¥ s 15[} 34
NC []7 15[ NC

HC - No intemal connection

Please be aware that an Important nobice conceming avallablitty, standard warranty, and use In criical appllcations of
Texas Instrumeants semiconducion products and disciaimers theredo appeans at the end of this data sheet.
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Lab9-1to 3 clock using JK Flops and 555 Timer
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Counter with flip-flops
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