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Modelling, Simulation and Design Lab

H, Binary addition

carry in 1 l«eg 1«7 1<+ O 0 0 0
a 0 1 0 0 1 0 1 1
b 0 1 1 1 1 1 0 0
sum 1 1 —0 —0 —0 1 1 1
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H, 1 Bit Full adder
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H, 2 Bit Full adder
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carry in 1 l«<q 1«4 1«4 O 0 0 0

a 0 1 0 0 1 0 1 1 75¢en
b 0 1 1 1 1 1 0 0 124,
sum 1 1 —0 —0 —O0 1 1 1 -57ten

Overflow!
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Modelling, Simulation and Design Lab

H, Ripple carry adder

— Addition of bits i+1 depends on result of addition of bits |

— Calculation spans (too) many gates!

— n gates for calculating carry out in 1 bit adder

-> *n gates for i'th bit!

a—>

b—s| ¥ > sum

‘l’carry out
+ > sum

‘l’carryout “Rlpple Carry”

* > sum

a—>
b —>

a—>
b—>

‘l’carry out
+ = sum

a =—p
D=
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H, Carry lookahead adder

— Carry lookahead!

— 1 bit adder
CarryOut =a.b

— 1 bit full adder
CarryOut = (a . carryln) + (b . carryln) + (a . b)

— In general
Ciyr = (B.C) + (a.C) + (a.b)

Universiteit Antwerpen



lllllllllllllllllllllllllll

H, Carry lookahead adder

— Suppose
g=a.b (generate)
P =4a + b (propagate)
— Then
Cit1 =G T P - G
Ci = Jdo + (Pg - Cop)
Co =J; + (Py.C)
=gy + (Py- (9o + (Po - Cp)))
=gy + (P1-Go) + (P1 - Pg - Co)
Cs = 0o+ (P2-T1) +(P2-P1-Fo) + (P2 Py Po- Co)
Cqs = O3+ (P53 92) + (P3- P2 - F1) + (P3- P2 Py - o)

+ (P3-Ps. Py - Py - Co)
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H, Carry lookahead adder

— "generate” and “propagate”
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H, Carry lookahead adder

— Carry “lookahead”
— @Grouping of generates and propagates
— super generates and super propagates
— Example: group adders in groups of 4
Py =Pg. P2 P1-Po
P> =P7-Ps - Ps- Py

Ps = P41 . Pig - Pg - Pg
P, = P15 P14 - P13 - P1o

Universiteit Antwerpen



— Super propagate %
)
{
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— Super generate

G0
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H, Carry lookahead adder

Go =03+ (Ps-T2) + (P3-P2-G1) + (P3- P2 P1- o)

Gy =97+ (P7-96) T (P7-Ps-Ts) + (P7- Ps - Ps - )

Gy = gy1 + (P11 - G10) + (P11 - P1o-Go) + (P11 - P1o - Py - s)
G3 =05 + (P15 914) + (P15 P1s - G13) T (P15 Pig - P13 - 912)

— Super carries

Ci =G+ (Py. Cy)

C, =Gy + (P1 Go) + (P . Py . Co)

Cs G‘z + Py Gy) + (P . Py Go) + (Py. Py Py )

Co= Gy + (P, Go) + (Ps. Py Gy) + (P, P, P, Gy
+(Py.P,.Py. Py
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