nhMoS pass Kansishr

LJ.'S oons-’alar we wanl lo PQSS & /ogfc
one To a load 'ﬂlr‘ough an nmoS swileh .,
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Vop
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We assume Yhal Cioap 'S iniﬁ‘a/la‘f “”"’ha’ffed’
The pass frans/stor is ;i sahrralbon
r‘egion (a_z': the begfnn;‘ng,_ V?S = Vs =V,

se  Ws > Vgs‘ Vr . k/hov—f aboul faler ..? Are

we still 1in saaturahon sz not 2 >

Z = (.Lonn y o Vioas

dE
z
£ ( Voo = Veoan - Vr) = Crons o Vecas
2 e dt
Vas
4t‘ = Croap . 2- - dl/z_a.u
ﬂ ( Voo - Veoan - V-,-)
t : Vioar
Cdt . 2:-Gom A Vion» )
0 /I) © ( Voo - Veoan - Vr)
Recalbing (Calewluas
n+/
S X'n dx = X + C

n+1



— Vioar

4 = < Croad / _ !
e Voo - Viead- Vr Vop - Vo

f- ZCLOAD_ [ Vob—l/-r ~ Voo + Vesan + Vyr ]
( Voo- Veoss - l/r)(l/oo— V)

¢ 2Cap- Vioan (
o (Vo»- VLoAb—Vr) ( Voo - Vr)

- Voo =% Viear - LLVT = 2 Ceoad - Viops

B (Vo)

+ T Vioas

é(VDD"VT)= Z'CAOAD-I/LaA.D

ﬂ (Vbb- Vr)
z (Vsy- Vr) = 2-Cwap- Vicas . Z3 (Voo -V ) Veoao
3 (Voo-1r) B (Vso- Vi)
f(l/pp- V,c_.) - Veoar [ZCLOAD + t(Vpo- Vr)j
/5 (VDD—'VT')

Vieas - _tB (Vop- V)™
N
2C0a + tf (Vor- V)




Vieap = (Vbb- ]/.,.), tﬂ(VDD— Vr) _
2 Coan + tﬁ(l/bb-l/-,-)

= (Vbo°Vr) . I

2 Cionnp
tp (Voo- Vr)

+ |

This resnlt s very inTeces /ﬁ'nj , pecau se
Shows ns That we will never be able
fo doa/?e fte capacifor qbove VDD"‘ Vo
The nMoS ¢ransisfor pass a “wea k

logic 4 fo fte Lload , /n othtr nwords

ce wWhen e

it 7 noT a vecy goeod chol
WM7 5 /04).5'5 /og,'c onésS .

VLOAb

Vinax = VDD—- Vr
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Llet!s  how switch e /;\puTo our circee
d!rom a logic 1 » a /agl'c &

- l +
6) == Croap 7 VLoAD
I,

ey
—
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Vin=0

—°
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—
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/hl‘7Lfﬂ //‘f, VLOAD (t=°) = anax = Vbb" l/7". |

Wi, Vac = V,
| gS- DD amd Vds.:: an-\'z l/bb" Vr- Fe
ransistor works in linear reg/or. '

(s < Vgs- 1)

AR A C DI,

(>

-7 = /3 [ (VDD—- V-r) [/LOAA - @]

z

- CLoAb . 'JVLaAb ©

dt - /5 [(VDD“VT) Veoas = ‘(—‘Zib

Vioan

t
dt = - Co /
f TAE > “'—]JVLOAD
0 (VDD“VT) Vioar — ‘.{L_'LAA
2
Vbo- Vi

S'o/wn} Yhe 6901@4‘:'014 we  wilfl g&T
the fa//owfn? eSult
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Veoar = (Voo - vr) z- €
I+ e

t/2

where YHhe 41'5'&4'0-(‘36 conslanl time 2 Js:

> - Cloan
% (Voo - Vr)

The 1’1/1/72(6575?1?_ ﬂv.n? 799 nohice s ‘thal;

VLoAb Cf—%oa)-.: (Vpb- Vr) z- = o

&
VLOAD Yo o

Unlike the Pfgw'aus‘ case we S€e ol Hee
n-mos  trausistor s able To pass a low/

Vo/fuge, (/ag;‘c ¢) withoul any /’}fab/em,




pMOS  pass fransistor

If we repeatl thue annlys—/s dove 741 fle

n-moS transistor to the p-MoS trausishor

we  will f»'ﬂd oul thal Th raaﬁuf”%‘/f‘:rd";‘j ?;;? bleny
o.,f +te pmosS we can pass & a logre
1 bulT we have frou ble /DGS'S’l.ng a éagfc.

¢ [ VeoAd cannaol ga below a Vhiin = /VT'/)

i e—— = +
. - 7 VLoAD

—TFCZV)SM/'SS'/‘OV; 662/7&
The goal s o buld a ga]e— able To Tansm/t-
el ! both /ogic @ aud /aﬁl'c A4 [o

a load .
,Qe,Ca/L;'m,%, how nMoS and pMoS

pass Hauveishors h/orks/ we cCawun €eass

see tThal we caw achreve The transmission ‘7476

Comn bfm‘ng. an N-Mps and a /‘VM&S. )

—

_L_S

l/lh | (L_J—_J_____IV(:;- l/Ou r
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6.

The P-moS Takes care of ,oass:'noe /ogic 4
while Ha nMmoS +fakes care of passing

/ogic 0. |
S

A ,___‘
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B

Transmission Gale Sym bo L
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S
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anot - _-
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Charje Shar:‘ng_ P"oblem

A E]é:f 2z
Cﬁ —_— Cz
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—
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Suppose '1%@7" C? /S Pf‘e”y 6/5_ , u//):'/e Q} IS

prefty small.
let's assume that /'m'h'allj, Cp /s o/)a/yec{

at Vpp, Cz Is unc//qmﬂyec{, L, and the
fransumiSsion 3@7& /'S  OFF.

+t=0c

+ +
Vt‘l:l/bp'(~ Ca Icz —TV%--O

’

Now, Ima gine we wan T o Fansfee The [ og/c 1
Fom pnode A 4o node 2, Swffchilng the TransmisSiow
301 Te own |




2.

or t<o —» Q'rb'-m,,-'ﬁ Ca- Vpp
for 20 —> Qrm, = (G"* Cz) Vesvac

Cu. Vop = (Cﬁf- C"-z)- VEImae

l/F-INﬂL = ,/00 -______C}i_______ % o
Corlz A NS which is
not at all
Ca >> Cqy whal we
wanled
To achieve_

The dya/gc /s Shared betweey node A and 2
In order lo solve <thrs preoblesw, we pmust
make sure Fhal (G >> Ca (as rale of
thum b Ca > to- Cg )

n a /034“0— celd nNo 73"4148/14/'5'8/"0*}

Typically
gdf& is allowed To direclly drive  anothier
logic cell  (an insulaton buffer Is /’ncéudeof)
Logre gale [ logic gale 2
Eg |

Coutl = ZPF

Cin = O-OZPF <« ﬁqu O.S/A

g typical values
/W‘acz 3Ss



