S

6.aN%. LECTURE # B: OCTOBER 5

o B& Surl you'RE RGTITERED ** Wikt SET vl Bcovw TS BA3ED ow
“

Lo fe A T NnE) (Jn pasve) NET WX

® TopAY! EXAMPLES: s LAYOUT OF Twe PLA

* DE3wgn OF THE RarREl SwifTEN
s DEen 1DEAS € A SENIAL RiT -§TRING COVPRRATIA

® WERE ~1/3 Theu cougsS€. S0 FAL SMAATNY TRASET - pEW SIVEF-~ HW

[

NEeT Y3 BRIm Tu LéEMs OY Doing -+ ETUDY @xAM/ES, P invFodMpe

SNEF IN LAB ~- FimP ouT LnfAT Do wE AECED T Kiow -

s Poviil 17 PARSoNn TO Fopilid A PROJELT . 3IPecnss PFaT Fovad

»

LETS WS€ LwtT LewemEp Sa Ept , SADYy Sxm PLES:
TP C48fy MAT L. Pelnofs RASE _SomE QAuEsT.

GIvE 3 4T rliaT vTd PoSH 8L TiIE3 BF DET. INTEC ST TV E

WWEVE SEEN ThaT THE PLA 1S A~ 1mPol ANy 5,3 TysTEM,
WE LV VBE T TV Buwed cfL 4 #VP ErmiTE STOTX MdchivES

OLMST BVERy Sy TEN W€ Bued will pQvE Simk PU’-\: v T,

LETS Revi€e w THE sMlveT /Fu-l oFf P‘—B) ¢ THEw PEViLoP A LAYOLT
————— I R

We _cpnv Bl se T LAYouT F WE LiSh i~ ovR DTS

THIS LOveuT ISNT FALD gb TRICkY ~ FERMS JF
PEIEN Qv CHEW NG,

BT r & A NERT T,ConpPhel LATWT. The N6S D
SolT OF FBec wTo PLACE

THeS Excerncie il 1uvSiRATE ThE U;mr ! MEO KTHNVEE
oF BREeAN NG Doww A tAvVT Nt
O cmbL B OF MANAGEAILE, 1DcMche, CELLS,

LieeH chr~ ABE RePERED TN Auied P ek (Hvovrl,



O.K., Fivst ey reveu PLA desam’

i %(“f‘\'\') " MMDD_O_«:J That l-ot‘r‘{ (Cq.o-‘v\) vp ‘h_l—&YOuT.
¢ 18 hou cun we leep Pudnyc SiMeLE Foaet Kivdgey !

‘F ﬂl.ﬂ Citw i} (TALK ThRO lFuNc.T]ou\
NOR - NoR.

* Reecell ted botn Plawes ace 3vwac , )t 4l ---
FAnd Hat Pullv?j yest almj el edye in S Wllar (23;3\1»!.

® Tt (mkrdeg ar all Ne soma — Crcept e e 9oy fo
"“\ﬂ o Sowre how el«u the Priagisthocs C‘Jfbjﬁmd\ﬂﬁ).

® Looks {Xe fre INPT 5 OUTAIT Parll are éff%rcu’r)

buy ecach (npvT el OUTYT arr )\:s}‘ rcﬂvedz,

)

e SO0 FAR , MAYBE ov$T fUR i o> oF CELLS 777
LWELL SK€

¢ _Now, Retvi€w SMceid D PelAmMm:
OF e STux gmc TBLk THRY 5mu«.ﬂaﬂf:>
5{ Funucion ¢wé T

* Now e see @SpecThe shodny pods for logorks of cells.
. R\So, we See ot M\'btwoﬂ Mare T
et f-"u.t-‘ Lwde aboct Dt Grouwp cowniLNovs
e b chout Cw\ﬁtoh&j 1\qe M ELANﬁ

e 1. Tre kc7 c,u-oﬂ'.‘en i3 how f'a bres g u‘o re

LAyouT :n"‘o e.hme\er Sa\;:\\ la ¢ @\lJ ’
®e Pree Prun )\J..sj' qﬂkuh.\) e whrle ’f\\-_:;-Lq‘J‘ a-ch-,'.




» We note that the Most Tmpoctant tegion
T do RE’éuuﬁibf s\l ComPBCTLy 15
Pmb,h? the "PLANES 3

THE PLANEYS Wil occuly MosT OF THE PMER OF A LANGE
PLA, GVEN F THE Pullups, Drivigs ete., afe nef mmomied.

@ Look AT A PIECE - % +

0F THE STk DiA¢
DE THE AN PAME

(Tt For™oR™) f
J PWY“M

e Thid il cepeds. - -
J

e How to \n-{ ovt. Uc\\
Fv;f@u& veeita) rc.\s

i

)

I ' |I

and green o5 closc HSPOSS : ) \

¢ Then pvt mefr\ acmss '
T\?‘), As coge B3 pass: L"jg___ ol L !
Bv‘\' Conbcts bv‘fv&, S uf~ KA Pt Iy ———N

— >

-7 14,

* Py DIFF FLASHES | DeToRmim €S PiTLw OF CEW,

¢ So weve layel ovt 2 PAIR of PLA Cells”
For the ﬁND /o0& Planes T3 .S‘G.UﬁQ_E

WHAT ABouT GND Retvrn ot edges of PLANES!

Cou\d justuse:

Gne é—( D 1

] %
TTH




mn

e BUT (LETS BE CJDOLETL‘- IN B GianT PLf, w;\l weed (wo("e
GROUND AETVANS,

LETS mMAxe A CeaL THAT
WE Co vl USE AT INTALVELS,
(NSERTEYD F3 eaus' I N “m»up i
Pone (Coli n OR™ Praac).

e [ETS DRiem Cely TO CONNECT ThE PLANES :

_—-——————_——_#

CoulD JusT MAWE A BLVUE * gedD Confack, Buot whet :f'

Rﬁjk\'ﬂaﬁ‘ PLA CcCLL DIDNT HAVE A ConT¥CT 4
How Would WE TM™MOAKE TMANS (4T Z HAE

|
l L

AND =R PvT #
i
T Grp @eTuRs~ v RERE

l R So cou\) use ‘oaﬂ“) Lon’fkdk' he(e,

® MusT LAveuT [H XA Hiew, it RED wiaCS GOW6 ovT AT
PRogER Pihce To EVTER & "TILTED LA cacrAIr:

WHILE SEEM 3 IMALE,
NOTE, THESE Al

£pTHt TRiCky,
MiviNm LAYOVUTS

"-SHQQ SLIOEY -Cf-(;(,s' ovﬁmu.‘ MANIPVLATE Celds




(Cﬁve\e (F TIMNE 5

T TSRS TR v

3 'Rawemem,wE CouLd HAVE MADE A NPND-INOND ALA
LS&THENL T™AN NOR - NDW ¢

v P

[ARE

whet would e abuantanes of Hhs gﬁe o PLA ?

(Wwo\/\ svallee area )
quf‘f' watfeh out For (-..“ueS!

o Uwet Lwoo\d be dﬂa‘dvm}_ugj oF NBND- NAND Pn.ﬂ?»
> much Slower
> 5@%0 2 a Fen oF ST ¥EE

> WoRsT: PuttuP 128 13 G funchion of §srze)
(Sa C:uﬂ vEt Sent Cell ﬁ,r 4l sk @bﬂ'll')

e —— - —— —

MORAL: DONT USE NAND-NAND @A uyalels T+ 3 smil),
= Mov BeE TLeénT FaR sPACT | AND YOV ChELK
Youl DELAY) ’: Puvil /PuQoawn Ranns catifuuy,




THE RBARREL $HIFTER

[ 4 ONL\‘ CIL’ \T-. "7\&.& CGV\()‘( gom U:‘)\\ N ‘Swtjﬁ,h a(‘r‘.\i’
bud 3 so usefl and sa clever T™we T consifer
it oan ’m‘mhni Y SSRTYSITEM

* Thid peps Oely wHo Colican

‘av\.f) 3 klu&)ey us-\n’ Pvrbhr‘f)dharh-

SHow OM\ THE OM uses a 32 Tnpd |, 10 autpld
Stidé BeevelsnwT e, Uscd Ar sll sech of
£ cn.)f\(u..*‘-bn i". 6\-)hM~—+ orrs*‘n\)v\.s (.)r‘lbf%

™ot LA he Blu.

o Lebi Desceibe «rd Design a FOUR 81T Guore\ Thhher [Sin Host
So vt fawn kecp 'r\-n. dehls A cu\d"O\ l‘.uﬂuc(.’h ,_,..\.,h ““0{“"-"")-

o Mowegnr ,TV\TB besyw D J\Ytr_‘H7 exfrusible o o 16 G T B-M\S‘Lfﬁ't{‘.

o Block Ditgeim : Condexd: Embedle) v a Sysirn. T Y-
Busel ruwn ry bt Theu T+ L

[C S —— _
a 4-31]
a Bhrne L L 5 owt CONCG:TuﬁL PiLTuRE
‘ A OF Fowemnow 3
A, S S P TERL .
oJyT !
&— — il
— - - A LS?F\
,——-*. 3
* - DUT O
B T fj_‘— gt -
T v OuT = Hy
$3 32 J‘ Se Bol _ jourl -
Bg ouT | - 83
B‘L 0eTO - @1,
8.

Be



® NOW , WE VEED & WhHY OF CONNGEZTING ONY
Bus @IT WiTH gny SuTPut &\ T. TiMu§ weE
MOST HAVE DHATH PATHS RUNMIN G VERTICALLY.

® A SimPle CRwT 1S B HrY CRasSRAR ~--- THIS
GIvied US Somi STeenING | PERS:

Bus3 — +

o—._j .—._,.I — r out 3

s 2 | T 5¢03 T 5¢3 ‘b
l OuT
by -
T Scon
avs |

ouT !
{Acot o
Buso —-
ouTl
T_Tjscoo (

¢ HERE, Suw.Tenm SC;J connedd Rusj to OuTAT)

o We Coud Do AL §oLT8 OF SwPING INTERCrENGING

WTH Trtd §TRYLIVRE

. B'h‘ QuT 1T HaAS N?— contdol {res Thet e musth

3—(,“" inTo I+, T (V\le'\.‘\" r\o‘}' e oo b.d 0
df\'\cn N

¢ BuT THEE S B WAY TO connTeT POME SulseTS

O€ THEIE SWiTLHES To Foam A SiMPLE
baaeEL SHiETEL.

(cov3)



PRAW AHME DIAGRAM: WiTH A FEW MORE I NES!

Bus3 _+
T g OuT 3
HEEN ’y
Bus 2
?'l—lJ ouTl
i |
-
Bus) f
HAa | W GuT |
CSmierT)
Ruso jl
¢ ouTO
L by
“Sms'rox
t Sy SnifFro

PAw 1N AL FETS TO ConnELT BUS; fo O0uTpuT (SH:FT - 0)
Ther Hsox THERR 6ATeL IoecTH@®, § T A LING CAUEd SHIFTO

DeAw 1N Bl FeTR TO comvit OUB;, T ou-nwr_ﬂ (swieT=1)
i

TwevY foor TREOIR 6 ATS ToGETHER To LIME Ccacecd SHPT)

ETC.

ONLY ONE of THE SnieT Linve 04y GE ON AT Ay ov€ DME

THUS Wwe NAVE p Four X FouR GAMREL Swietel



