Name of Experiment: Anaysisand Synthesis of Boolean Expressions using Basic
Logic Gates.

Aim of the Experiment: The Principal objective of this experiment is to fully
understand the function and use of logic gates such asf7400(quad2-input NAND gates).
7402(quad 2-input NOR gates). 7404(Hex inverter) 7408(quad 2-input AND gates).

Theory

Analysis of Logic gates using 7400(quad 2-input NAND gates),7402(quad 2-input NOR
gates), 7404(HEX inverter),7408(quad 2-input AND gates),7432(quad 2-input OR gates).
Diagrams of each chip are shown in Figure.
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Fig: 1. 7400(quad 2 input NAND gates) Fig: 2 . 7402 (quad 2 input NOR gates)
Fig: 3. 7404(HEX inverter) Fig: 4 . 7432(quad 2-input OR gates).

(@}AD+AC+BC—AB+AC
According to consensus theorem,the Boolean identity holds.

In the abova picture both circuits are aquivalent.



(D)AB—AL ={A+L)[A+E)
According to consensus theoram,the Boclean identity holds,
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In the zbove picture both circuits are equivalent.

Iriverify eqivalence nf AND OR and NANT MANEY sfrucrire
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Inthe zbove gicture both circuits are eguivalent.

ioVenfy egivalence of OR-AMD and NOR-NOR structure
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In the above picture both circuits are equivalent

Student may be asked to wire up the network of gates shown (n the above figuras. They can next verify that the
oulput of he wo cieuils viz 27 and 22 should gtz the same value Tor gach of the eighl poss ble inpul
camhbinations assigned bn the variahles & BCand I

Procedure

Please follow these steps to do the experiment.

Parl 1.
TOAL first go threagh the strocture of 7404 Tex inverter, 7408quad ?-inpuk AND gates), 7432 (quad 2-inpet OR
ates.
. Mext, apoly a high lavel volage to all the inputs AB,C.
. Wext, check that both LEDs glow. This is because both the ocutputs 27 and 22 atzain tha same value.
 Thus. AB+AC+BC=AB+AC holds for the condition A=B=C="1",
. For all the combinations of the variables AB, and C yerify that both the LEDs are glewing of not glowmg. If the

LED ylows, il indicales (hal the caresponding cutpal bas reached logic 1 leval. Sinilaly 4 dark LED indicates
lrws level autpnt viltage.
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Part Z
| At first go through the structure of 7400(0uad 2-input NAND gates), 7400iguead 2-input AND pates),
/132(quad 2-ingut OR gatas).
2. Next, apphy a high lavel velzage to inguts A B.and apply low l2val voltage to the input C
3. Next, check that both LED's giow. This is bacausa hoth the outguts z1 and z2 attain the same valug,
4, 50, the equivalence of AND-OR and NAND NAND structure can ba verified.
. For all thz combinations of the variables AB and C varify that both the LEDs arz glowing or not glowing. If the
LED glowes, it indi cates that the corresponding cutput has reached logic 1 level. Simifarly & dark LEC indicates
|ow level cutput voliaga
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Par 3
T. At first go through the structure of 7404 Hey inverter, 7d408(quad 2-input AND gazes), 743 2{quad 2-input OR

L L

gates), 7400{quad 2-input NAND gates).

2, Next, agply a hich level voltage to all the VoC inputs and keeg low fevel valtage (2 &ll the Cnc (nputs.If Vol and

ground are not connected oraparty then error message will e appeared and ro output will be generatad.
. Mext, agply & hugh level voltage to the inputs AB and apoly low level voltage to the input €.
. Mexl, check Whal Lotk LEDs glow. This is Lecduse both e oulpels 27 and 22 allain e sdime valuz,
Thus. AB+AC—EC=AB=AC =[.¢—E}tE+En holds for the conditicn A=B="1" and C=0="0"
. For all tha combinations of the vanables AB.and C verify that bath the LEDs are glowing or net glowing. If the
LED glos, 1L mddicales Wigl e corresponding oulpul les reachied logic 1 level, Similarly 4 dak LED indiceles
low lavel autput voltage
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Part 4:
1. At first go through the structure of 7402(quad 2-input NOR gates), 7408(quad 2-input
AND gates), 7432(quad 2-input OR gates).
2. Next, apply a high level voltage to al the Vcc inputs and apply low level voltage to
al the Gnd inputs. If Vcc and ground are not connected properly then error message
will be appeared and no output will be generated.
3. Next, apply a high level voltage to all the inputs A,C and apply low level voltage to
the inputs B,D.
4. Next, check that both LEDs glow. This is because both the outputs z1 and z2 attain
the same value.
5. So, the equivalence of OR-AND and NOR-NOR structure can be verified.
6. For al the combinations of the variables A,B,C and D verify that both the LEDs are
glowing or not glowing. If the LED glows, it indicates that the corresponding output has
reached logic 1 level. Similarly adark LED indicates low level output voltage.
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