CMOS Sequenflal Circuits (H.1)

20151215

CAanvericanhE (A - OO0 5 - VaritnAaea\W-—lim
COPYTIYru(L)y 2ulo TOUIYy vv. LITTI.

Permission is granted to copy, distribute and/or modify this document under the terms of the

GNU Free Documentation License, Version 1.2 or any later version published by the Free Software
Foundation; with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of

the license is included in the section entitled "GNU Free Documentation License".




References

Some Figures from the following sites

[1] http://pages.hmc.edu/harris/cmosvisi/4e/index.html

Weste & Harris Book Site

[3] Digital Integrated Circuits : A Design Perspective,

Jan M. Rabaey,

(http://bwrcs.eecs.berkeley.edu/Classes/IcBook/)

(4] Digital El . | Desi th VHDI

Pedroni




\/ v 3 \, \Co
b A4 His Stel
— Chh be
Vop v yemember ed
Discharge
N S D \ Vo
O 1 - i
Vpp é ¥_\




D
O
O
|a
— N 4
=4 s 3
237 AEL
— Q) D Q
“ o .mw :%l W W.
uo ~ l, |m P >
=3 %9 |~ 3 <@
ﬁn nWM a_
™
G
>
04 +
V N Le] Vw,\.
A
e
S =X
=° =°
s po
|.— |.— —||v
' +
.+ -
Q
o s kil PN
o p— —
... =N N _ ﬁ a w
5 A7 ~ X < #
o Y AW
e e
(
= =




@ | PG (fay Gate) Latch

¢

1% Q [
— 5 . \
¢ . A
[\ [ A\
weak 1 Mﬁ%—
(é) T8 (Tronsmissin G ofe ) Lotch
7
A o
p —Q .
T D \
¢

o [V [1

rost=fo=rw| —owrpst swing

(o v u.)
\ ve® /- (strong 1, strong 0)




® ;
Buffered ovtpwt
D ” {>c ]
4

95 S“'brwye NoehAL 1§

10 \ated From

0V~’rfwt noi e

@—Ewﬁﬂeﬂl nput

Y

7
1

2l

N
L L

equfmi\}a.‘ehlr o TY\ - S’{'G-"C ‘_n\!mknﬁ

b'*t' «eou) ,Qoa.'.c, e'ﬂ‘lwt

Cast dynamic  lakcly

Sub thregwld .Q,eo.\cﬁqlg — 'ﬂoa\ii“g Stovpae ML
(oan \hold "1" anly for

the  Shevl ?o\;onk thiwme,

— Feed back )




Restored 0 wt?wk

\r}
e

H -
i — T\ ko be o]
] tongdlsnad ‘(’
frpek”
Vor Pt Tow
— | — tloay ¢ ih
[N BT
¢
4 - !
] /‘\ owbpd High
Vod ———— 7 ooy
ths Vénge
1 e R I‘{‘A V\ [
WeRe Lk §mg |
e
] M[A 4
N—ag— l 25 Low ]

VAW

184l

Tristate Inverter

Q Tristate inverter produces restored output > !

— Violates conductlon complement rule

ek «ﬁﬁ;""’b 0

\

wored — fﬂw“b i

1

— Because we want a Z output \

—
-7

C —
v N

1: Circuits & Layout

CMOS VLS| Design #hEd. 24




/
P 4 Il>nw z\;
/,1\ —
- @
N bulkereq q)
(i‘.'\/g“s'\m’\ {lt
[ Mantam & coviest [eved
%ﬁboci
Hoo.b'l*a —¥ &tatio
P
) 3
g _l_
D — >0 —> Q
1 8
buffered ¢ o | |
gsbe N
@ Y\aw

Fce«{ bo-ek

* way noise spanle ok Che OW!"o\a-t

o0 Node




8|

\l

2l

N

OS(MML

/

|\

8

nnnnnnnnnn s
transparcrit

{1




S

\‘}7 °> Q Emhs}pm,y.t
l Stakic
D > — Aoll> va] ko veil S‘u]"y%
~ J—— [Ss\abed from ouhl"/(
1 Q6 AL AR
bulered ¢ m A puk : @%
- l
ﬁo)ce \[\I
-¢ Arbisam  Stamd ad cell (.'Ln.w}
&fe““oo-ck
Switslle for
-—nek MM,L cri by cal
-~ net Oneo  cnitital
\/ ‘5 >o Q
|~
1 Sem, custom
D ) N Aot fM’k
— / A ppls ca bion
& a
b

FO\STou

é/ | Sim ]J\crl
N
Vi

[ kel




S

\)O/W\ lafch

D 0 0
N e L~
| —<F
buHem{ \Erﬂ- k’é:gcwxﬁ—f?**ee—cwuﬂs—
dute toveaen femeve 2 Crongsters
Tri gtete  mugk ou;,u\‘oowm the [Leadboaclc inverten
Dwt
\J/ F\’E\ﬁ latch
WR RD —!
D 1 ﬂ\,
. -~
£ .
| —<F
bubered [T1(d
u('ie ‘
doe Vet




Uoniwm 2 latch

D . _
\&/ > Q
b —y - ~
D 1 \n
|74 T /:—
S - W”“jb—--
St =

V7 H’—
V

Dk down — clodlced &

\

f‘)uﬂ \M{) — uveak ":[V\OS







