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Unit-2 
Basic Clicoit ConceptS 

Sheet Resistance 

The Sheet oresistane is a measue Gf nesistane of hin 

Flims hat have a unifos1m hicknesS 

* Tl 1 uscd to chasactesirze mate1ial s by Semiconducto9 

dopinq, me tal deposition , Iesioti paste paintin and 

glass Coading 
xample of lhese poocesseg are: doped semiconducto 9egions 

silicon o polysi licon) and MesistoS 

Sheet 91esistance is applicable to Q-dimenSional System s wheae 

Catity 
hn ilm IS Considened to be a -dmensional utity. 

15 Same to9esIstivty as Used in 3- dimens Ional syslens 

when the Sheet nesistance Ued he Cumoncud must be Plawhga 
ohen 

along tha plane of e Shect, nof pesnpendi culan to it 

along 
Conside a unifo slab ofP Conducting matentel of nesistivdy 

P, of oidth , hickness t, and length bekween faces L. The 

ayrongemet is5 Shoon iniq 

Resistviy 

q: She Nesiskanco mode 



* Considen ho esistanta Ra be twen to oppos HeFace 

as ohm 
A 

A: (voss-SecA (on cON a2 t 

7hus RAG ohm 

*Con6iden fhe Case in Ashich l=W , 
fhat is, a squose oP 

9ne 6i6tive malenia -then 

Ksohm peon Square on Sheet 9nesis tare 

Ks ohm pesi 5quare 

*Typical shee t 9nesistance s of Rs of Mos Logeos fon 

5um & onbit 2 um 1-2um -techno logies 

Rs ohm pen square 

Sum 2um cnbi 2ur 

me tal O03 O O4 

Diflusion lo 5o 20-24 s 2o94S 

sikcide Q-7 4 

poly silicon 1510o S-230o 1S-30 
n- tsnane istor chom 

P-boncansiston Chune 



Sheet Resist anc Conc ept Applied to MoS T9nansiSton5 cand 

TnventeaS 

* (onsiden e doiansisto Stovetumes ofigi. he Staple Considen 
-Eype pass oaniSt on length l2 ) and a channe oidth 

h-type 
2 . The charne 1s Squus & channe| NOSIstante sit 

cnifhoud imploant 1s 

S Square Rs lo R I 5quave x R oh 

The length to sid-th aatio, denated by Z, is : in ths 

Case The stansi stoea Stnuctuo ofigtb) has a channe 

length L=3A and idth = 2 

Channe Resistancc R= zRs = 4xiotohm 

2 

figto) 2 
-figeb) 

ig Hesistance calculd on fo touunsiston Channe 

The channe) is taken a 2 x 2A Squaves in Segnies 

Calcolatiorn ON Re6istane ofa Gimple invente 

Conside ) the Simple nNOS Inwontco in hq 



pu 'pu 4' pu: pu = 1'1 
7pu Ron 1 Rep 2$k 

44 

pu4Rn4, Fan40k 
T 

Vout 

Lpd pd =):) 
9A 2 

pd1 R. 

Vss 

a) Natos invent e ) CNO S TnveeateN CS 6tance cal culdem 

NF a) 
*fom io pl-up tovantist oo (deple tion moda MOSFET) the L: w 

Valee ls 41, hene he value of z is 4, Ron4 and value e 

noistane i 4R e 4x 1ot 40k 

*Siniloonly foon pull down toiansist a9 Conhcuncemend mode MOS FeT) 
fon 

fRe vakue is :| hence ho value of z is Ron=l and 

value of Nsistanc is IR e Ix lot= lo lk D 

onskleo le Simplo MOS nuea ten in fytb) 

foo pull up touanoi6to ( p. enhanceme nt mode MOS FE T) he 

Valur ts'Thenc e he value of 2 is 4 Rn 4 
vaue of sesistanco is 4 Ra i-C Ix 25Xiot= Q5k J 

Similanly -fom he poul down tnansIston ( enhancemeut modc 

MOSFE 1 ) he : value is . hente z is I Ron =/ 4 

Value OF 1516tcnce s Rs e Ix lo t= tolk 2. 
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Swee at any Poin of time onty One toansis to9 is oN, aut 

ho both 

dn *uven le ON Res.skancc s lok, Cohen Vin = 0 the oN 

Posistancc s 95k 



Rea Capacitana of Layens , 

9nom te Concept of he 

s gate is Sepavated doom he Chanhel by gake oxide an 

insulading Loye,it has Copacit ance. Similamly, diftenen 

Intenconnects un on he chip and each layen is Sepaaca ted by 

totan6iato19, it is apparert hat 

gate 

Silicon dioxidc 

a r 
Arca Capac tante Can be Calculded a C ns 

D thic kne ss. of silicon dioxide 

A Anea of plates 

ins Reladwe Dei Hiv1y ofi Sio, 

E. 935Y 1 F/em peariHivity of Svo Spouce) 
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e delos hot eHccded by te cascade Conne.ctnp 

tuonn ing on/a acHo e 
ainventoou but it is due tohe tuong on /o acio 

Tta tobad dela s ho Cobinat ion both inuenteey 

Ta IT +4P = TCI+4) = 6T 

TAT1+) 

= TCl+pu 
pd 

Te adad delo i Cabaden nMos inucdes i 

CMOS tnve n nbo de 

Hex CoIden an aumange s hown elo 

o e cdeulon CMGS tuesile cby 
>-sT-

ON 

in Rpu 

1ok 

MtMU SI 2e CMGS ca 



Scanned by CamScanner1 www.Jntufastupdates.com



Scanned by CamScanner2 www.Jntufastupdates.com



Scanned by CamScanner3 www.Jntufastupdates.com



Scanned by CamScanner4 www.Jntufastupdates.com



Scanned by CamScanner5 www.Jntufastupdates.com



Scanned by CamScanner6 www.Jntufastupdates.com



Scanned by CamScanner7 www.Jntufastupdates.com



Scanned by CamScanner8 www.Jntufastupdates.com



Scanned by CamScanner9 www.Jntufastupdates.com



Scanned by CamScanner10 www.Jntufastupdates.com



Scanned by CamScanner11 www.Jntufastupdates.com



Scanned by CamScanner12 www.Jntufastupdates.com



Scanned by CamScanner13 www.Jntufastupdates.com



Scanned by CamScanner14 www.Jntufastupdates.com



Scanned by CamScanner15 www.Jntufastupdates.com



Scanned by CamScanner16 www.Jntufastupdates.com



Scanned by CamScanner17 www.Jntufastupdates.com



Scanned by CamScanner18 www.Jntufastupdates.com



Scanned by CamScanner19 www.Jntufastupdates.com



Scanned by CamScanner20 www.Jntufastupdates.com



Scanned by CamScanner21 www.Jntufastupdates.com



Scanned by CamScanner22 www.Jntufastupdates.com



Scanned by CamScanner23 www.Jntufastupdates.com



Scanned by CamScanner24 www.Jntufastupdates.com



Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k


Scanned with CamScanner

https://digital-camscanner.onelink.me/P3GL/g26ffx3k











