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Lecture 1: 
Chapter 1: 
Digital vs Analog Signals
Number Systems

 Digital Signals
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Analog vs Digital:

Analog:
continuous waveform.



 
Analog represents most 



     natural occurring physical 




quantities.

Digital:
discrete levels in waveform.




High level represents ______




Low level represents ______

Analog vs Digital:
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Each analog ___________ is represented by a ____________ of

digital _________ .

Analog vs Digital:
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Advantages of Digital vs Analog.

__________ in signals are reduced.

Analog vs Digital:
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Logic 1 represents high

Logic 0 represents low

Number Systems:  Decimal
	Base 10

	0

	1

	2

	3

	4

	5

	6

	7

	8

	9


   

   456710 = 4567
	103
	102
	101
	100

	1000
	100
	10
	1

	
	
	
	


Number Systems:  Binary

	Base 2
	Base 10

	0
	0

	1
	1

	10
	2


1100102 ≠ 110010

	25
	24
	23
	22
	21
	20

	32
	16
	8
	4
	2
	1

	
	
	
	
	
	


Convert from decimal to Binary

Method 1:
Using Weighting factor

Example 1:  

Convert 100 to binary using weighting factors.

	28
	27
	26
	25
	24
	23
	22
	21
	20

	256
	128
	64
	32
	16
	8
	4
	2
	1

	
	
	
	
	
	
	
	
	


Example 2:

Convert 200 to binary using weighting factors.

	28
	27
	26
	25
	24
	23
	22
	21
	20

	256
	128
	64
	32
	16
	8
	4
	2
	1

	
	
	
	
	
	
	
	
	


Convert from decimal to Binary

Example 3: 
Convert 100 to binary using division method.

	Division
	Quotient
	Remainder

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Example 4: 
Convert 200 to binary using division method.

	Division
	Quotient
	Remainder

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Converting from binary to decimal.
Example 5:  
10101102 to decimal

	28
	27
	26
	25
	24
	23
	22
	21
	20

	256
	128
	64
	32
	16
	8
	4
	2
	1

	
	
	
	
	
	
	
	
	


Example 6: 

Convert 110100102 to decimal

	28
	27
	26
	25
	24
	23
	22
	21
	20

	256
	128
	64
	32
	16
	8
	4
	2
	1

	
	
	
	
	
	
	
	
	


Number system: Octal
	Base 8
	Base 10
	Base 2

	08
	0
	0002

	18
	1
	0012

	28
	2
	0102

	38
	3
	0112

	48
	4
	1002

	58
	5
	1012

	68
	6
	1102

	78
	7
	1112

	108
	8
	10002


Converting from octal to decimal:

Example 7:  658 to decimal
	81
	80

	8
	1

	
	


Example 8:  2258 to decimal

	82
	81
	80

	64
	8
	1

	
	
	


Converting from decimal to octal:

Use the same methods as with binary.

1.
Weighted factors

2.
Divide by base

Example 9:  Convert 100 to Octal Using Weighted factors.
	82
	81
	80

	64
	8
	1

	
	
	


Example 10:

Convert 221 to Octal Using Weighted factors.

	82
	81
	80

	64
	8
	1

	
	
	


Example 11:

Convert 221 to Octal using division method.

	Division
	Quotient
	Remainder

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Convert from Octal to binary.

2---- = 8

Example 12:   Convert 2748 to binary.

Binary to Octal Conversions

Example 13:   Convert 1011012 to Octal.

Example 14:  Convert 11001101012 to Octal.
Number Systems: Hexadecimal
	Base

10
	Base2
	Base

16
	
	Base

10
	Base2
	Base

16

	0
	0000
	0
	
	8
	1000
	8

	1
	0001
	1
	
	9
	1001
	9

	2
	0010
	2
	
	10
	1010
	A

	3
	0011
	3
	
	11
	1011
	B

	4
	0100
	4
	
	12
	1100
	C

	5
	0101
	5
	
	13
	1101
	D

	6
	0110
	6
	
	14
	1110
	E

	7
	0111
	7
	
	15
	1111
	F


Converting from Hexadecimal to decimal.
Example 15: Convert 7A16 to decimal.

	161
	160

	16
	1

	
	


Example 16: Convert 101016 to decimal.

	164
	163
	162
	161
	160

	65536
	4096
	256
	16
	1

	
	
	
	
	


Convert from Hexadecimal to binary.

2 ---- = 16

Example 17: Convert BAD16 to binary

Convert from binary to Hexadecimal.

Example 18: Convert 1111001012 to hexadecimal.
Binary Coded Decimals

Decimal is represent by 4 binary digits
	Base 10
	Base 2
	BCD

	0
	00002
	0000BCD

	1
	00012
	0001BCD

	2
	00102
	0010BCD

	3
	00112
	0011BCD

	4
	01002
	0100BCD

	5
	01012
	0101BCD

	6
	01102
	0110BCD

	7
	01112
	0111BCD

	8
	10002
	1000BCD

	9
	10012
	1001BCD

	10
	10102
	00010000BCD

	11
	10112
	00010001BCD

	12
	11002
	00010010BCD

	13
	11012
	00010011BCD

	14
	11102
	00010100BCD

	15
	11112
	00010101BCD


Example 19:
Convert the following BCD number to Decimal.

10010111BCD to decimal.

Example 20:
Convert the following BCD number to Hexadecimal.

01111001BCD to Hexadecimal.

Example 21:
Convert the following BCD number to Binary.

01010111BCD to Binary

Example 22:
Convert the following Decimal number to BCD.

2006 to BCD.

Example 23:
Convert the following Octal number to BCD.     20068 to BCD
ASCII (pronounced “askee”) Code

· American Standard Code for Information Exchange

· Industry Standard for input/output (I/O) code

· 7-bit binary string to represent all alphanumeric data in for computer I/O

· 27 = 128 possible code groups
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Example 24:
Use above table to convert the following to ASCII.

a. #
b. 0123 !
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Example 25:
Use above table to convert the following to ASCII and add leading zero for each alphanumeric value.  List answer in hex.

a. #
b. 0123 !
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