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We've looked at 'Fulle combinational circuits for addition (the Ripple- Carry
Adder) -
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let’s examine o combinational logic civeut for multiplication:
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Noter Two 3-Lit operands yield o ¢ bit peoduct.
See fle:u‘time«(J Digital TInteqrated Civcuits , for more in Formation.
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(8.1 Serial Adder With Accumulator
One can also explovt Setueﬂhql ciceuits 4o do acvthmetic = yields I.:;:.s

area . [e5s power under cectain  circum stances). The senal adder wses
o -?}i?—‘ﬂop and shift reqisters do time the  carry Propa,ja,+r‘on correctly:
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ONn  Successive cyeles, new addend bits and +he carry out from the previous
docke cycle ave present at +he Full Addec inputs,
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To conteol s‘h;?ﬂ«nm c'tea.n’ns of -F}-.P_Hops) S;sf\ali‘nﬂ when result s (‘ompu‘f'edJ
we need o control FSM,
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ll"ﬁ.'l. Secial (Shift and Add) MuH‘i‘pHCa‘f’foﬂl

A seria\ wultipliec can be made using o shift register and o ipple- carry
adder 4o sum successive pardial preducts into an accumu |atof -,
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Extensions to Adder Circu'\'\'s\

Adding basic. logic 3a+€»$ +o adders yields multiple functions ;

Adder / Subtcactor

(X,Y = 2's complement b\‘ﬂar\i number;}
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Fixede bt shifts (or votates) can be done with wirin
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(x,y=2’s complemcn-l')

FDD fsug <O —> S=X+y

RE,SMB=1 “ S *X+N: X‘{'("\))
(Note: Y®1L=Y)

N sSvgn bit of the difference

Proq cammabl e

Sh;g"f"“j fequives active circuits (muxes or 1ri-state bu-r—’Fers).
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Logacithmic Shifter
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RBacrel Shifter

A barcel shifter uges an arcay of Switches or tri-ctate buffers +o
ImFleme\n'{' 51’\{;*‘.-(13 with o cenctant ProPo‘jq%'o,n de\a\f.
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