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if (x <= y+3)  && x > 2 || _FLAG == true 

_FLAG == true  ó _FLAG
_FLAG == false ó ! _FLAG

v AND has 2 uses:
1) Mask (1 lets in)
2) Filter (0 keeps out)

v XOR has 2 uses:
1) Bit complement/toggle
2) Bit equal

any type à boolean boolean à boolean
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Ø K-maps
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https://nostarch.com/download/MangaGuidetoMicroprocessors_sample_Chapter2.pdf

Manga Guide
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X Y X &&  Y

0 0 0

0 1 0

1 0 0

1 1 1

X Y X ||  Y

0 0 0

0 1 1

1 0 1

1 1 1

OR AND

X Y X ^  Y

0 0 0

0 1 1

1 0 1

1 1 0

XOR INclusive

EXclusive

v AND has 2 uses:
1) Mask (1 lets in)
2) Filter (0 keeps out)

v XOR has 2 uses:
1) Bit complement/toggle
2) Bit equal

control data

pass

flip
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Operator Name Example Result

& Bitwise AND 11101 & 00111 00101

| Bitwise OR 00010 | 11000 11010

^ Bitwise XOR 00111 ^ 11111 11000

~ 1’s complement 00111100 11000011

<< Left shift (*2n) 10101010 << 2 10101000

>> Right shift, arith SE 10101011 >> 2 11101010

>>> Right shift, logical 10101011 >> 2 00101010

Appendix G p. 751

Integer types only

NEW

bit flip

*2n
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Manga Guide
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Manga Guide
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DeMorgan’s Law Manga Guide
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DeMorgan’s Law Manga Guide
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Device/Xtor
Physical

Level

Inverter/Gates
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MOSFET

CMOS

P/N Totem pole

Push-Pull

Push

Pull
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AND
SERIES

A B1 OUT

A & B

OR
PARALLEL

A

B

A B

1

1

A

B

OUT

A | B
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MOSFET

P

N

P

N SERIES

PARALLEL
NEGATIVE OR

POSITIVE AND
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MARS
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C generate

C propagate

A*B

A+B
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XOR in NAND

C propagate A+B

C generate A*B
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Cout
0

Cout
3

Cout
1

Cout
2

Parallel Carry
Generator

A
B

CIN
0
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AND

OR

ADD
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1972



COMP122

© Jeff Drobman
2016-2023AMD Catalog 1971



COMP122

© Jeff Drobman
2016-2023AMD Analog (Linear)



COMP122

© Jeff Drobman
2016-2023AMD Analog (Linear)



COMP122

© Jeff Drobman
2016-2023AMD Packages



COMP122

© Jeff Drobman
2016-2023Section



COMP122

© Jeff Drobman
2016-2023AMD Digital MSI

1971
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vFairchild 9300 series
vSignetics
vNational
vMotorola
vTexas Instruments

v54/7400 Series
q 54/74SN181

Ø 4-bit ALU slice

181 181 181 181 CinCout

16-bit ALU

1965-75

Replaced by Am2900 family à Am2901
Am2910
Am2902

Ø 4-bit MPU slice

ALU + Register file microprogrammed
Microprogram sequencer

CLA

Am2505 2x4-bit
Multiplier slice

Bit-slice

Ø 54 à Mil temp
Ø 74 à Com’l temp

182

CLA

Texas Instruments

Ripple Carry

Parallel Carry
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2:1
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Logic
Function

N inputs

Log2 N
Sel

Output Function

F = f(X[N])

X[N]

AND OR
0
0
0
1

0
1
1
1

XOR
0
1
1
0

A B A B A B

A*B A+B A + BO

Truth
Table

{Minterms}

{m0, m1, …}
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XOR
0
1
1
0

A, B

A + BO
XOR

0
1
1
0

A + B, Cin

S

S = A + B + CinO

O

O
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2:1

A

2x 2:1 mux à 4:1 mux 

2:1

A

m0

m2

{Minterms}

{m0, m1, …}

2:1

B
m1

m3

4:1

A, B

out
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1/8

Log2 8
address

Address lines
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2x 2-to-4 à 3-to-8 (1 of 8)

3

8
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1/2n

Decoders
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1/2n

Decoders
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B3 = {m11,m12}

B2 = {m7,m8,m9,m10}

B1 = {m5,m6,m9,m10}

B0 = {m4,m6,m8,m10,m12}
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vQuine-McKluskey
q Prime implicants
q Essential PI’s

vKarnaugh (“K”) Maps

m0 m2

m1 m3

F(x, y) = 

x

y
{m0, m1, m2, m3}

F(x, y) = {m0, m1} = x’y’ + xy’ à y’

1 0

1 0
x

y
General form

Combinational

Example

Sum of Products:  minterms
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Example

Gray codes

Logic distance=1
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Example

Gray codes

Logic distance=1

CD
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Example

Gray codes

Logic distance=1

CD
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Example

Gray codes

Logic distance=1

CD
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Example

Gray codes

Logic distance=1

CD
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1971Am3101
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1971
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Am1103A 1971
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Clocked

Clock
Positive
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Toggle

Falling edge triggered
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Ancient Peasant Multiplication 
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(See the 1971 Am2505 2x4-bit multiplier 
slice, and my personal MS thesis.)
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Ancient Peasant Multiplication 

13x238

3x11
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vSimple
Ø Convert Multiplier to positive if negative
Ø Invert Multiplicand (if needed)

vBooth’s algorithm
Ø Use Multiplier as encoded by BA (groups of 2)
Ø Leave Multiplicand as is
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1-strings

0111..1  =  1000..0 -1

Signed 2’sC Multiplication 

Booth’s Recoding
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Signed 2’sC Multiplication 

Booth’s Recoding

Drobman MS Thesis
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Signed 2’sC Multiplication Booth’s Recoding

Drobman MS Thesis
1973
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Signed 2’sC Multiplication 

Booth’s Recoding

Drobman MS Thesis
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1971-80Bit-slice
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Bit-slice 1971-80
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Bit-slice 1971-80Drobman MS Thesis
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Bit-slice 1971-80Drobman MS Thesis
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Bit-slice 1971-80

8-bit x 8-bit multiply

2x4-bit slices

Drobman MS Thesis
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Bit-slice 1971-80Timing Analysis Drobman MS Thesis
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Non-Restoring Div
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Simple
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vCombinational
§ Prop delays

vSequential
§ Setup times
§ Hold times
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Am2900
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Am2900
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Am2900
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Am2900
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FSM
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4x TI ‘181 4-bit ALU slice


