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1.2 Ideal Logic Elements
Ideal Input and Output Gate Impedances

sistance will provide a larger charging current for

th infinite - Thus, a'smaller output re _
load gates the.load.capacitance and a faster switching time, suggesting an ideal zero
verter. output resistance.
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18 Irjwerter Voltage Transfer Characteristic

; ﬁaiy\
The vol fer ch g E
» switchin * The voltage transter C aracteristic _ Vo
e SWIChE (VTC) for logic inverters have been -1 Veu - A= -
standardized. z
« Figure 1.5 displays the linearized .
form | of an idealized voltage
transfer characteristic. Vu Vu
* Indicated on the output (vertical) _
- axis are the voltages:
* Yoy corresponds to the output high /
ang __l_~va. 4
+ V,y, corresponds to the output low 5 - Ve (V)
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19 20170928 | ~ Digital Electronics ~ nl =;-u
. " n;i&-P“kn—‘m - F—J l'-‘v‘\‘::-{ Figure 1.5
el Tansion

nd input  Joad Wik 3)

9ake

Scanned by CamScanner



@ VoL =2 Vo =41
AV l,:l

vy = 3

WK B P OMefined -

Vrn = VIL —>Traag lhion

width .
2
if venv<vzo
Mo Vo = Vol

else if Viw b/uif
Mo Vs = Vol

chse
OVdeling/

Scanned by CamScanner



& LDL-

i
4 l:ﬂ[

CAND ya B Se 1)

JEm——

%F—ST—"? Tkl =% ke n eluacbiondl.

~sy

P N AP

13/2 TUE
=
o dnlo w
Gak ¢ -

5|

Scanned by CamScanner




A0LVpur | i
N
oA ﬁ’vw — - ----4'.-. — -
" Te—= - E

(3 (:-;:r

rise Fime > Fﬂu P

.&rzéow{'f”{”n —ARW

§ W —>
x Propugntion dhed gk ) @

j¢)

Scanned by CamScanner




&y T

\V/
oY -‘,_};
(o)) 8 e—

ol |
L =B =5 "

Ty L
e

—_—

T Lo linear”

I Pn

0.3

Picewi'Sz: \inear”

]

Scanned by CamScanner



<o) %/ 2
'D?ce. wise |linear APProx.

"-w._\\“q.’ -‘_-L-
¢

EDT (

+
h Y
y ? Vo N W) -
) Vg =Vplon) et (ov)
lo‘,‘h W0 w0t mMA L
X
N Fpe. P~+ype
el— si A B )J—
A Q)
z4— J/
NN )
AN SN
- W @ ‘ ¥
%:‘:{\‘ iO"\ C._?’LA
Lf 14— p

Ay Pe Reverse,

Scanned by CamScanner



TUE

]

57 g 8
t—WwW
-+
= C;:_%__‘.ﬂ.‘_.
< w
o e T Na - N
@, =Vot = % \n(,_:;'z_b)

(ow) | .
o =" Vay

Scanned by CamScanner



Vecc = Bv oFF N)q'a
L%ﬂ@ 4
k- LA
m s s Vout
T e SO
® ol
"'VEE = -5v
2 kvL g
\,VO = Viw 2 diede S0dlal

-
o™
p s A\

Vo = T+ R —Vee

S(;;Pe = ﬂ_ :.aqh'\

> Vol = —\Eg

ST

I = Ve - VD —(—-\/ee)
Rrn+Ry

(o)

Scanned by CamScanner



22/2 Thw

. 2.4 Rillion
¢ 1Y

of sihcon -
E _— wabler .
gy Lowls O

M Litnegraiphy
Q " ‘_rﬂ'é‘ &UL,LM

neno - L‘-Wﬁm'dg/

SiO2 = Bk L pesle i)

\L\L\L\L\L » Collecker — /;é:
g7 1

NCTILIL

. e
. | Ay — PV
p.-Su bshvea bt - " EM m
Y ' ir“ owv %
P+ — 1Sow Lo

*

! = e
—d—

ey Tor imenlebior.

ja ¥
_5 Sulsihia
« S .

= - =
- S‘E;L{\ P-cuwsaj bias — -~

,""‘_—'_ v .
&3 A=Nlo ~L0 <

Bl /5% ’ .
SChon?"_f- Sl

W

Scanned by CamScanner



1e
B e
-t.
. /;_:;;;ll

¥

! 2 Pack bw i\ioJe.

el

2 bowed — sakurbion
5 cubofl

m 2 Rowerse.
Ls
F;IOO
A Ripolar "UJQ"j
(MosFET ) Unipoateer 7
i DC pede —
(O S BCD disde e
o whion.
s 1t g<Bgla 0 for. sl
*6:1 Tn Ewaﬁ'T} mode .
e, .
17 L g5
=

12

Scanned by CamScanner



e )
Vee A\ ; ® e (sel) j, )
Re — 4B A
Re — 182 @ /\:" GC.\
a5 przuasish! ~ Sl
1en o 1o s
2 oip \ > Ve
RC \}CC E
2 X =0
1(. (.‘m"') = O = +2_
L Re= 5 E O__
oB -
- | sSAT
| 3 Tee Ve = Vg (sAT)
A< Vee - VAL®®S TN
Re
lc = B YB & - Ic
Bie
- Jee - v.;eLgATL Ra
Ve - VoE(SAT) B Re
% Common G\lechow —3 Sakwid Jplo
v
Vee (F.A):O.? Qs(cA)
Upgp (SAT)= o3 QAT

v W Qc(EA)

Vg ESAT) -

5 &

Scanned by CamScanner



Rewavd sAY

0.6
2] 4 1 k
* Ve = B
. < +
o? _ 03 =

£ Input low = ot ligh > QolFA) = et ofF.

OvkpP A o > Qc(FA} — ga.‘-urzlgﬁﬂ.
N edqe o0 conducki o
VC(._
\
\
‘ @)‘C C)PC ‘4‘(2‘,‘«107\
Veglsa) | _ _ _ _:____ \¢ : ﬂ
- R

5
i, \ X4

o

RS

e

=

\ )
\7”;

1)

Scanned by CamScanner



=) =

)
X gie 0“1‘3 in A n _
LRIy in T awd <AV
Al c=1
Vece - Vee ()
£ia ke
Y -dg fg +Vec
W\
- Hpdarr
18 .
Y
> Jurg
us&(a-')dec’ €
Ve
Re
vViu g
. i ..1..

‘/EL- "5 o]f'ax;C.\J T@f)‘f’
3 s

s ,;"T.-»! m.\ —».6-.—‘54._&{@36:{'- _;':;16

- bga\ﬁu"‘“ﬁg C:’,"“‘P’)

oW ;G“'DGC'
-3.6\/.

e

S

Ds) @8

Scanned by CamScanner



" C‘L"“'PW Fg 113 THU
e Vee - Vee(548T)

Vece ic"‘“‘" : Re
Tlz R, W
{ ‘LEC
Re .
Rg
\&-Uem
Vry
NANVD Gute : -
Re s
Vo = Veg ($A) #2
Vim\
Vi +Veelsal) ‘
.“. 2 ]
ViN2 ‘_VCE(S"*T) v, VM 1 e

Vi

6\

Scanned by CamScanner



Re Re />

B
—-{j
<

oV 1 RE 5 Nz Mambe of k8
-l— N = ﬁan_,owf“.
LD(;\IQNB)

Vid
Viw = ” w:;ﬂogf?sawfﬁﬁ"“ e
P Re \&H’ = ?' _

G = = N S BRI

,CJC—’/__] Re
ck non -iwver Y OV 1 3
fver Pl ’ "’ T Uabrao
e

[IF)

Scanned by CamScanner



e P

U

(1)

Scanned by CamScanner



