
ELEC1100 - Tutorial 4
Transistor & H-bridge

Introduction to Lab#04



Review: PWM Control
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Pin 7: P < Q
Pin 6: P = Q
Pin 5: P > Q



Clock

(NE555 Timer)
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Between NE555 & 74HC85

NE555 Timer
(clock)

74HC85 Comparator
(PWM at pin 7 ”<”)

Frequency 𝑓555 =
1

𝑇
=
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0.7(𝑅𝐴 + 2𝑅𝐵)𝐶1
𝑓85 =
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𝑄
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**𝑄 is the manual input to 74HC85 



74HC85 Outputs
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Pin 7: P < Q
Pin 6: P = Q
Pin 5: P > Q

Manual input Q

Given that Q (Q3Q2Q1Q0)=0101, what is the duty cycle value at 
Pin 7/6/5 of the 74HC85 comparator? 

0101 = 5

Pin 7: 5/16
Pin 6: 1/16
Pin 5: (16-5-1)/16



At Physical Lab
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Use of BJT
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PWM
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Transistor analysis

Turn on voltage Vbe = 0.7   Current Gain β=100 



ON

Ib = (0.8V – 0.7V) / 10kΩ
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Ib = (1V – 0.7V) / 10kΩ
= 30µA

V = 3mA*1kΩ
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Ib = (5V – 0.7V) / 10kΩ
= 430µA

V = 43mA*1kΩ
= 43V
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Ic= 430µA*β = 43mA
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Lab#04: Simulation 1
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• Va = ?  Vb = ?  Vc = ?  Vd = ?

H-bridge

Lab#04: Simulation 2



H-bridge Motor Driver

Lab#04: Simulation 2
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Lab#04: Simulation 3
LM7805 DC Regulator 



Lab#04: Simulation 3

L293D Motor Driver Circuit
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Lab#04: Simulation 3

L293D Motor Driver Circuit
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