' LWWMWWSW

(Features of the Logic Families and Digi

-am

ta; 10 S)

8.9 |
'TFW:S glEsiler R (Classify logic families) &

Sty 0
u‘l‘% W@ W 'Qr‘%x;m#r‘ w-rqm T2 ﬁ"&‘v’! E'T&“ﬂ m,ﬂ }“ﬂm ™R iR

mﬁ'@‘m i@'\u“k"’n TTE 5% e nei-
S | R (Bipolar) @ =R 3 | BT (L

Unipolar)
R - £ n-' i
ARSI Sewers; worem frsitem Bun fos wr Refenm Wi tufa ¥ 2T

fefeom wigfomng ﬁaﬁ'ﬁ?ﬁv oS fers wrfafirs fee, -
b | TR wfere Tl f&r (Bipolar logic families)
3 | Lo Wi wyifafe (Unipolar logic families)

>} l’hlﬁt?mﬁe (Saturated)

oy "'I"T-ﬂ'!m‘\s (Non-saturated)

T et Jc‘
HRLADE A, WRfs JRErsaer AR b € %am%tarm-ﬂrﬁ??’r""’f"
ANHTEHTH BIETS &I A |

Wﬁwaﬁawﬁﬁﬁﬁﬂ*wm -
Y | ARFEA-GRErow afgre (Resistor transistor logic-RTL)
3 | TIRLA-FIoETE JAfErea @fE® (Direct-coupled transistor logic-DCTL)
© | 2O TET-garEe=W Afer® (Integrated-injection logic-I°L)
8 | BITG-BHer5d #fe® (Diode-transistor logic— DTL)
¢ | T3-S wife® (High-threshold logic-HTL)
\’3 | BFfesSa-BRierssa @IfEr® (Transistor-transistor logic— TTL)
SR AR were Wi e e 2, aw-
> 1 %of% fBBae (Schottky TTL) @R
2 1 3fBm-e wfe® (Emitter-coupled logic-ECL)

‘thmmwﬁﬁxmosm@mmﬁﬁzmﬁm% LEH

b3

MO.SFL'T /S A

 Mos e i f "‘ﬁ"' Y
3 i PMOQ ‘ |
RINMOS@R

‘ ?‘MOSFE'I m L gg?p\ NMOS

nraTT T aslEl

MOS =i = &S wyw

. S @y MOSEET S 3
Om@"‘ﬂiu?ﬁmm@, R,

Scanned with CamScanner



.8 feferr R
wftrs wriafem cfifEmm faw o zen-
_Logc family

Unipolar logic

Bipolar logic

MOSFET

—P PMOS
3 NMOS

Saturated Non-saturated
—P>RTL Schouky TTL
—>(MOS DL ECL S
—>TTL B =75
—> [IL ' 4
—»DCTL
—» ETL
8.% SSI1, MSI, LSI AR VLSI 97 e (De
e WS syt a1 T SRR CHRC e e
> 1 8SI ¢ SS! @3 4R T Smal) Scale Integ
(5T I, WL ST A |
1 MSI § MSI
]S QC) 5] \“

5

fine SSI, MSI, LSI and VLSI) ¢
ration |
0| LSI 8 LSI @3

™ c‘
(= 999f5 o1 < s

mf‘srmﬁrs@wm, wr—

J
«

-7 fEfedm wi3fi-gn afee CT3TB7 Fe=m
q Y99 e Medium Scale Integration |
\1SI qCH |

-7 fEfedm wizfire afes e
=19 LT Large Scale Integration | (¥-5< FSF'B’B’I wiEfHre Flﬁt—@ Cﬂm
ST LSI e
8 | VLSI ¢ VLSI @3 #jefaT T Very Large Scale Integration | (¥
100010 21 =TS St e e CIRD 9T, O VLSI 3
© JeEeT afe % it (DTL
DTL 38 DTL-43 &9 3=

p=3
1
T

-9 fEfemm TiRfre Flﬁﬁg
and TTL) {Describe transistor logic families (DTL &
Diode transistor logic <t Wafs 5
OR FHEN 97 T IR 3@ | Q%RTLWW&@
e B Ea A r%-rrwaiv‘iﬁrﬁa@f‘mcﬁﬁNAND

—0 +V,
%Ih
D,

A%

@z 8.3 pTL NAND gate
s 72 for@ DTL NAND gate (I 2GR | 100 siyrersic R AND (B9 ST
1% T 21 NAND et 7o 28 |

Scanned with CamScanner



W8 e Trermafw T

_ ‘ ; -Logic family s : { :
Unipolar logic . Bipolar logic™ : N
MOSFET :
2 4 . .
—» PMOS Saturated Non-saturated
% | - NMOS I —3 Schoutky TTL
L—»CMOS — % DTL > ECL
—>TTL oo
—>1IL
—>DCTL
L--NETL

5% SSI, MSI, LSI R VLSI @5 k@l (Define S, MSI, LSI and VLSI) 3 £
RLEESIG I R e — D S SRR SRS St frow @ 2w wai :
> U SSI ¢ SSI a0 7919 = Small Scale Integration | -7 RefeBrEer wi2fr-uy =i CIRTBY Ty

BT W, St SSI TG | " -

R | MSI 8 MS] @3 BRCINEIG) Medium Scale Integration | ca

-1 fefesre wishrs RETArE 4t

(AT 9978 I AT, O™ MST 70 | : A SERRCR: . |
© 1 LSI 8 LSI @3 993 =0 Large Scale Integration | (@717 ffwE w3fs “fe coi3tha |

(AT 999G 4% <M=, I LT 3 | '

8 1 VLSI 8 VLSI @3 9jefqm = Very Large Scale Integration | (@-71q %ﬁﬁﬁﬁwﬁ{t@ e (of ;
1000fG <1 wIme Wi aifrs (5B AL, Sl VLSI 96 | ' Bl b

8.0 BIUm5T e THRERT (DTL ang TTL) {Describe tran

DTL 8 DTL-99 5% e Diode transistor logj

- 2 8.5 DTL NAND gate

8.5 7 for@ DTL NAND gate (R=IITH TR 1| RAH stitmersict ©itams AND CoTCB R FEE

T& I NAND TR 7AW S0 |

Scanned with CamScanner



L e S oarer: i SN X by - "

wfore cmifta facsm wopnge o fifetim witfong | » ' e

s 4R D, 6 D, BB IHIEn FNTE A 0 B e vt (Lo () m wnE,
768 PCEINTS AP A S, W ATE CaeVR v, W R, @8 W Jbs @ A w o oy
gla Q ﬂifff@&lﬁm(fmami _Q\:wsgicmmgmm‘ Wﬂﬂg - Z A

, ufe T Q'-’i'g; A G B Low (SIT0W {Logic 0) W e e 2o &% W lm M‘ {Laosger O

- mmrzxz.mf-ﬁmmmmmmz,’ﬁmm-@mmqamm?i

e Breebel #10-we (Cutoff) W93 ¥R ¢ Gwe coTm TR (ETRIRE W B

] T o §
QeI CTE] TR Cn, TR e ol w0 T v Wil % (Logk 0) € W o cwss WIS O W, W 4

ND (BB WdR B |
DTL AND gate : |
. ' _“,9 *SV"

I3 '.",‘"J
A, Ot} Smapr——
X {3
D, b " D
l
¥,

2

A, o— ——

5 § 8.2 AND gate o ‘ ,.,,‘
oa oo «nfd o a¥s OV .c® e e B aTEs W OV

sy e X cEhE () TSl 4 Bl Q.

-~ - LY ™ -1
S 2A%0 Ay 9 A Y As

e zra wfEE SIE K,

S W PATETE I | |
‘| GF WO WIED s walre ¥ W @ D R ceE TR WER
L wagTy PR =W T . i
o wra | STATE T FRGCT BRD +5V wa W Ly
» gy | B AW prfeste Q B w O SN R 43 ¥9 G W Sl sfTE Re ¥R D
By sy T G5 SR PR 3 . :
> | w1t Qutput wiers | T8 9% @7 AND gate &% S

Wt A TR AT T E
@@ SrATEe FEnt AU R S/ N RS
B0 e ( T2
e g e T

[tz (®

DTIL AND gate 2 “
mo—F——
13;

A o {;.* s ———
) ,
A H s {:}Jr,. —— _“.__,# }-—m..u.,.‘.m

or

e
——n
-

1% $ 8.6 DIL, O gate

R B 8y

Scanned with CamScanner



s | meﬁ'ﬂ
e TTL Wﬁﬁm wfiBar s Tl Q-

> 1 DTL @3 gEw 1fs Wit |

| o IRERT e

0 | G TR o afs (F1CB 9ns. |

819G SR OB 10mW

@ | T WG 10

Y| T A 6

SSI, LS1 '8 MSI &R TTL Wi 2o 4R | ﬁ'ﬂﬁ% W-‘W‘WTTLW "ﬂﬂ‘ﬂiﬂm b=
> | Standard TTL (7400 series)

R | Low power TTL (741.00 series)

© | Low power TTL schottky (74LS00 series)

81 Schottky TTL (74500 series)

@ | Higher speed TTL (741100 series)

Y 1 Advanced low poewer schottky TTL (74ALS00 scnes)
Q1 Advanced schottky TTL (74AS00 series)

8.8 MOS v WiRP1 (P-MOS, N-MOS & CMOS) (Describe MOS logic familig
MOS, N-MOS & CMOS))

MOs wife= Fhifafer s Mos =fer wifafer 3BFstram Beizer qae sy MOSFETWEIW?ﬁ
TN W | MOS #ifers Tifafe o e ¢ qi-

> | PMOS ?

3 I NMOS . i

© | CMOS ' ' ;

> | PMOS : T3 B¢ A-511t7e1 MOSFET ft s a6 o 901 T, ®4 ©18 NMOS ﬁﬁ:‘ﬂ‘mﬁﬁi f
| NMOS : IR S4Ia 157107 MOSFET fa aiftres 9t tofi ot 2, WWNMOSH@WWW
© | CMOS : Complementray mos-G¥ FRTFL CMOS Tl R | 347 F4-BJ1GT '8 @ -571+1 MOSFET S
@@ foret R o o TER ol T T, 9 B CMOS wﬁﬁwmwoswﬁﬁamcf
‘Tﬁ‘wmu‘l?\uﬂﬂﬂ\%@mlmMOS aawmmmmwa«cmosm'

- W@W|Mosaﬁwwﬁrﬁmmmmﬁﬁbﬁwaﬁmmﬁwsmemmﬁﬁm '_7
- PMOSNAND ¢35 3 |

0-Vpp

= Q3 P-Channel
}_' > ‘ :
Acls as

= Resistor

Qurput
D
Drain
o P-Channel —
N b Q2
|_p.

A——— P-Channi
- » Source
B0\

L

~

3 § 8. PMOS NAND

Scanned with CamScanner



afnmhﬂwmamm A P
s v 50 @al PMOS NARD o185 oo wgem ¢ 0, @ O, Bosly wmﬂ%&mmm o
Lt e calintia fere i we

it Vo (48 -12V) 390 9 &1, MOSHET 507 manmmmmwﬂmmm
- ;m&*mnﬁrﬁw e | aw ;wdﬂammﬁw;mﬂlﬁ%wwv@

| e "‘ TASE %ﬂ 'ﬁ" } """“‘“"‘s“ EAT "‘i!‘! xmmnﬁw e T MWW
w .10\ 0w wies o e
NMOS NOR 00

?ulli‘
¢
g 4
i - -
; £ H ¥ 4 g ’,‘
} i e 'L {_ e
-
; e
" fATul %}
- S 80 R
! o TELIE
| s LEASM
fefilo
R A
i by o b
1 { : T: e ludnel R .
Chamel | - BRI
i
| ] & {4 Juefon
1 i i
! - | x
A i w( -
;; —
—
{
.“l — (s ¥
- -~
2 ¢ 8.5 NMOS NOR (89
MOS nfers ¢ .
LY\ "V LBy
!
:‘ ‘3:
i
i1 )
o P-Channet
y s MOSFET
! i
———— _‘..,,,-.———“.—-_,,J r.—._?
’ i E
0
I X
i,. - M 7"’3‘-‘-‘:{;
|
{
2 35 &
!
§ -
U e
| MOSELY
k\', !

fom s 6.0 C xm\ NOT o1

Scanned with CamScanner



r____, s . RO ST ; S Giamge N
ot @ arfte TP (Floating input)SL‘I?l'*'Tr’i?!s ﬁﬁﬁﬁﬁmcﬂmmmwﬁﬁa xq?sm

wmﬁﬁﬁﬂwmnﬂmmﬁiﬂﬁﬂm?ﬁ’ﬁm'

S i seae +5V | _
, ’ 4KQ L ' ,
~ A_},Y A
-5V S VS Open m——— B——- , B~
(b) (©)
fom g 8 .5¢ 8 (a) High input, (b) Open is equivalent to high input,
' ’ (¢) Direct connection to supply voltage, (d) High input through a pull-up resistor.

% Floating input ¥ SFRYl ¥CeTl @3 (AT (Open) 2995 &6 Antenna 93 TS F& I | W
electromagnetic noise voltage-( o el (Pick-up) FTL; WTINCY @ ¥ Noise voltagc qe3
e MFG WA o1 el =9 | 9 FRwe A nLiﬂﬁwmﬁﬁmﬁmmﬂw&
8.5¢- (c) TRAR) fo 8.3¢-(d)-C® SIS TTL FAPEE Pull-up ARFBER T4 SHTATFEIT w

AL A TeE | @ft Floating input ¥9 Wil Fegasy Hfﬁft’» | ,
C"Tﬂ@l“‘!ﬁ (Loading rules) $ 8.5 = f5ta RSy @R TTL-97 3995 @ SICBS ceraniZer it '
TP (PRI ST @37 WOBoD (PRSI NS o WOR | R CeRReeTE R TTL
COITTS 8 DR Tiis T | 5 8.5 (a)-C® FBISTE TTL I T, T AT SEHap Caf¥iey %

IR @I TR SCH5{B S0 (ST 2.4V (A 5V ameouAaawﬁﬁﬁm@%ﬁE@i‘m
(UTF 0.4V IR ICTD 16mA |

+5V

i
>,

5V A — 5V 5V
400 A 40 yA 200 pA 10 1A
2.4 V noeh ‘f'»..‘-“ﬂs‘.;yv 2 0 v 2.4 V e
B *':.~‘~= OV b P 2.0 Ve
§ iy
‘ 08V el S7ANEN O.S‘V WG
0.4 v [EEEIiE 1.6 mA 0.4 Vv s
(1Y 16 mA ov oV 0V
(2)

5@ 2 8. 30 '
@ ¢ 8.50 b)a?ﬂz[i‘ceffwi—fﬁ‘fmTTLmnmm R

T 10 PA, @R TR BI0S! @08 oV g 0.8V @3g

GV (STETS 0 (R0 0.4V € 24V (05 5V, Rl VD T ST 0V (o 0.8y g 2V AR
P T TTL-0T PRoTS (Compatible) | @3 T g W TTL Bideices a2 :
BEGIcNGI e JIRT 9 T | B HITd ‘F.A :

ls-}g JIECOI CF6 TTL Digs) f\\b? f\\’ﬂ 7, 9 form I 3G |

BRI (ifde (Standard Loading) s @af T FW?(’T IS Bert 2 U (Righ 9 *
..... ’ 1gh outpu

¥ (Sink) TS AT (Low output). 7400 Fiferer TTL Standard data sheet TS &ja P ﬁﬁ’l

PTG 16 mA 18 3 77, (Sink up) Fresiorsic AT T A g
lon, max = 16 X 107 Ampere.

TS BEre! oy 2V (I
I 0.18 mA | @R oret T A,

Scanned with CamScanner



