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CS 2130: Computer Systems and Organization 1 
Xinyao Yi Ph.D. 
Assistant Professor

More bits, circuits, adders (From the last class)
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Announcements

• Quiz 2 out later today, due Sunday at 11:59pm 

• Homework 1 due Monday 

• Homework 2 available Monday
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Adder

Can we use this in parallel to add multi-bit numbers?
What is missing? 
Consider: 
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3-input Adder 

Add 3 1-bit numbers: !, ", # frthispartyouanthmk.lifandonlyif ≥2 ,

ihinkaboutmgandlor7.rc.in
i. -.-

𡵞癎!:赞 潿。
carry.thencarry.sowealsocantzoneszpeven-slowestbit.is

gongtobeoloneandzzerostslowestbit.it
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Ripple-Carry Adder  

verifyiXXXXotY3YzY.tounsiged ? 1 1 1 1 (15)

5233250
dnp,

古兴㟆⼈

overflowlsigned.li
1 1 (⼗)

tiiii-eiirepeat.fm
此 贴 [ wrb !
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Ripple-Carry Adder: Lowest-order Bit   

(onebitzinputsadderjr.su lt
carry



Page 7

Ripple-Carry Adder: In General    

-

Lnoffif
A"0h27

"毗 ,

1-bitadder.CO-seitherofteang-3-inputsadh.IN
ilcǎny ,annibitdrf
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Ripple-Carry Adder: In General    

ffparityxoro.lifIhaveatleastz.me了
,
Iwillcamp
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Clocks, Registers
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What does this circuit do?     
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Increment Circuit      

Iwantacounter.Ideaioooutputaone.thenfeeditselfback.glitchhqpensfttn Icanaunt
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Gate Delay       

What happens when I change my input? 

⼋
highwltge

i.

☆
i

gateddaytimelsmallbut.nozero)
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Building a Counter        

-

Sowhatwewanttodo :

*-④→

KO4reladock.hn
C.howlongtowaitsaslashandanumber.aregister.IN
abundleofwires

↓ 㝀nonedtodrawallwi.es
↳Thistriangleisthegmbdofadock
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1-bit Register Circuit         

=12- NAND gate

⽐ 杰
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1-bit Register Circuit         

lfteifmyinputsarezerosimakeQchangefromoslorkeepl.it
myinputsareonesistgthevalues.es
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1-bit Register Circuit         

ooitisgangtoforce.hrcircuiteither

output.keepthevdueorc.hugeit hns.mg

wiwhaimthimngabtitkeepmgtrackofthatvalue.TT
input
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1-bit Register Circuit         

When the clock is low: 
The register monitors the 
input D, but it does not 
immediately update Q.

On the rising edge of the 
clock: The register 
samples the value of D 
and immediately updates 
Q.

At all other times: Even if 
D changes rapidly, Q 
remains unchanged until 
the next rising edge.
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Building a Counter        

four-bitregisteripfourlittkonesforone-bitregisters.DI-n-e.int
attachtheclocktoallofthem.theyallhavethesame.dk


