Lo%ec Lam? lieg

o~ T

= Lundam (’_ﬂ]r@(«f -
—>
oy acde n STCS |
R
DCT L
T¥L.
DT L

WTL
TTL

Ed{l:

NmoS .
Mo §

R A Ra —> cukoth — off switch
8 F& - Sat - on

B R® e 4 Aelve

Re . FB = Ruesse ade

YRE L 0bV

vt 06 to 07t




i ut —of I SR s
; B V=S UBE {O()Y g Cawt SS’ Sy
L of 4o oy P Mive 5 £=BT
Bie= Ve -Tig > VRE 7 7 7
' AV — gmt/ S i T e \!gé
> Ve v_f,.o,w-a;»\f%tﬁ ?_/ 703 > 1z &
j,\}u,
i‘k___; 2
_\/ -) od4- ™ xvend Courle-
A o AN —— - o 4.
&
- )
ol 1 et [T
1 o e :
> when  logre ek olp S —~~
hen O} will att A Cavvent Source
) Ve
0
AN S
'>a,_.-
/:WK\N\“LT ﬁuw ent Sk
S
7 ( o om QerlL@J
I 7 ot e olp TS o L ivang N Nt
wen e Jab o} B
-y C’
e L wiu adk ol C%*IW“[ S/}_[\,k




i
:
|

TN —

TN

e

TN

& 0R Jate '—

Vi

A5v~—m—{j

s >

Vel

Py

L

—— S -0

o

;::B AND  Gale (/Lifwg diode -

T

OFF OoFF
of F 0N
on 0FF

AL




= C havatkest skes of Logc families °=
S Ty e =y b R .

2 dpg #

25 Power i sSipation
2> f{uve of mexil o
by fan oub

5> Noice mavgin .

62 Wived  LoFc

> Fan n

5 Ofey o -h mg [en) Pc-"xaql-u?(’.

& Popagation cle{ajj_j,_

= pyofagabion dekatg Sc méa Suged N "\E‘PO Seonds

o Al

el o Profaret”

Bl 50
- = f ¥ _\ i ipeioi (\/Q,/Qﬂ"'“)
s T e




T e e ‘

2o Tyan Gstey

'}'P L H > Pyl Aoz o Fo

—a

on teo olf off to on

Cortuvefion A?/QZ“j (ex)  ¢tovage +H e

1 tey
5 tpd = L t
i

=t — i

=

—

PYDFa%-Hor\ deﬂgﬂ 15 ol odole d al;‘*, i?j’

ol volt=ge.

=N Power dicgipation —

e T

. for  Logrc

L vepre SentS i”ow{f\{ d{ﬁ? f

jafk ~




b

@o’D dju ¢ O'(
il F@u ve of Mew t
N, 4
Constan
=3 m
T
Kok X
—> a, )
.'li[i - Lew fi Juve.  MeM t

'ntm’mml ' —

P O o e e s oo

fan ot s
o Gake
b Gn be dhfuen by 4 L
G
L fan owt Lo
= =
& o

fxoraq shion clg(as

i

ng

o maninum 1o

Poraly dg’ggf@a%ﬁ

and

R pd % Pddisg 1=

ou Foud

i-TOH = O(P al H‘G) h
'(131\ = céju) al Hl'jh |




R : . B

—_—

ovey ol ,Fofw o = (-_f—cm ouk H )'gﬁnowh,)

N

_———— et P

— — — — ——

i =10 fi- g
(Fa1)

Sow = LroUA




S |
N Notse Mavhin '—
) = £ 5 A B B J\\O?SE VOH—@CJQ
NOiCe MoYqin S e iW1a)Lin1u M e el
. aite Dbl ohich WiW
Yhal Go be qd JQd to o wﬁlcq J.{l e ful
not  elellt e outeudl
Yol > vrp > Ve > Yo
Amy, A
x¥X e
i NMtt= o A .
Ny = Vo —VTy ) ¥ L= 0}
L I\‘
INmy - VT - VoL / Ne = oy




. \ o
A_ By
o { :
i3 [© o
&= < Z
b )
£ 5
M & H n.\\ ».rr’o\J ..w
,_ \ .
___ m o o
S . S
s INI )
//(\\\.J N Mm
]

—

281

-2 gady

3

ﬂll

v 2
g 0O
=T
L g

0
I |
= =
N N
£ 1.

108 DO

%

YL 8%




STy

: : iy (RTL) 57
SN ReSistoy TyvanSistoy LO}?LQ gﬂﬁiﬂ‘j ( T
e
%—\'{
(n s
:
2 ‘
’L l NoRr ﬁoxt'@
77 FA, T et
Rk
s A
=2 A B M b'._ j,
o o off °off 2% .
| (,
okf- 0N o |
o N, ok gate
0 on oH o < :
[ oh on D) '
L : . l -
? beme gate’Sp “gm s PR BT
H PxoPag@\Hor\ Ab(l% = _Siﬂs
Nopite Mmavgin = 0-2V_
1 Paise= 1omuw
b’ Fuve of miit = 19 X650 = %8 P3
E Fan out = 3

B ( O
3 Whed AdD  Loge




RIL Jaty

ave (onnecked e84 (hown 0 }*\fgf

dusadvantages

- e W e e

Oper atfion

(oweq qfdﬂ oul

Y = (Aw) (¢D)




:2> Dcﬁ-‘-(/f Ck (ou ?(_G_A Tsan ST S tov Lﬁﬁ s

o T,
oo TV
el !
AJRE 347 T
o— T N )
0
A’;\ \l 5 %?A L\,
% b A Y O}“
/'/'\ P) ﬁ[l '—\)\, \./
o0 off o 1
‘ A
’ coryy oFF o
L ) on OHf O
b
@,f- peTl e fﬁlhﬁ?ttj L8 ﬂ[ﬁﬂj@ ilﬂ_"

= d'\fgaci win l—@.ﬂ &

hog 39 |
- i, oy, Tt¥an ¢Petovg havivg
7 A pETL Logc §a s | v g ! Vﬁ'

i ) ) [L )
th-%Fﬁ’“fsé' nk- et gq@-' \[ol{acj@ (9. AL J teen

hadg  lower Yee Sab
nok Q,UEDLJ’ILO
Ofiee  Tyan Sigfor  fo on .

—

TyanSistoy

Wit e (ome. ON and U cotkl




3
e :
; ww
< 3
LR
9 e L
G
Mu |
& _
M i
AN
=3
b
3

79
Csend™ g [PV

- Re

é




(,U”n'e ur &
SD(M‘ Ce.

A

i L o
) «"Fy
- M3, LsT  wy Gv&j — I L &kt
TS = ———
4 i o .
: - o Lsl ,meT S T
B!Po[aﬁi, L-o‘;:]fc (ﬂﬁﬁihd \,uf;é a2 Fia i o e
” ] ' to ol Cuvvent Souvce
§n S Loff{‘c, ‘—J:Ci m ff(bj A fo e §

\ﬂ O cuxye “ﬁ %O’jﬁ fvﬁﬂ Pap b lero.

~d NP AynSistovs  ave fn}f—ﬂ*fc&(’&

= In  this P(\\! p a
. O Dy ‘ e-/
toge they due To s twan (stovs ol OCupLes
leys avex he nce d en \JS?{’E 1S MoYe
e TE & mo Q#Lﬁ uced " n MEEL o nd LLS E Ui?f{f'c Lar Ligy

amo Vl_cj A LO?{’C_

5> b bave best frgwe of mert

7[@ mf L{{q




Tpd= long

7CC‘0 out- = €

NM = .38y

S etaie e,

MT L —> N\gyj@d Tmiﬁsfslrov Logie fﬁm\f’j
s Y9
= (aNotien name )

| . o “
Mmull’  Colle choy  Olps Lot Preynt N L jCamle

e ——

TL = Diode “Tyangichy o9 Jamily -

T N T

N

(usrent 1o i

ft"’a[fz g,/( \") i\}‘ !




OTL Gale - In Wi

S Tk Shown o &7 BoST

) o f = d DA’(OY)
any One- of A t]ﬁ iSﬁ_\ng e |p duwoo&g F

-

wheve as Pl and Do dve

De be(ome  Aov waxd blaged

o BEHGEL . cle ‘o s

v off

P

Tyan < fov —Li

O_I % _ 'S LO‘j{”c \

s

~07h

S hon Al e tps A l_, flp dlodes a¥e veVevie

t a ”~ A
biased  wheve at P aml’ Px ave  fswoxd duode  biak

whee  Qy Tyan St o ole 2 LD

Basic gate - NANd

7 t?clz DS =

— Pclugg = & MW -~

— jp'{‘]ma of Mex = 24L0P7Y

- Nm= o015 V

> Hardoul =3

M
— [Wived AND Ufo{c’c

Aok T Plated I Sevy Wik,
bulb  fan ow—

£
T4+ one MmMove
Pr 1Dz fen. . tl0 IR nCy CaLe

it deCvage [ Tad , Ted - o Fanouk ¥



e e —

FCTI’]OLL&‘ | —

LT

integvated DpTL

Now
= fanod™ =% —

TO  Tmpuve

fan thk
Lo

Tan STy T velultant

e

and

“nown  ag TE BT

N

déode. Tempey atuve

e

Co-efhiten/-

T"KCLY} 5..;5{__0 ¥ \—j

EL - (B Ig

deede D s YePlaced by

 family s




Zney Aode

|

Reney bidak
> Heavily dofed
Eloevie. fiedd =

YubPtuve of (ovalgnt
bomc\,g

LoV

= Ve TCWP O(‘__ —

H7h T hveghold logc

. e N T Sl

—

Avalonche  Bréaxdown

th&b} dope d

Temp —

(S tong
S bV

Ve TemPle

nﬁﬁfg (HTQ o

{- yee="2

+ ve

TEMP Coefficient-




, 5 moe N oe  Pmmunt "‘I
Rocu Shrial) sibin mudm}

'}PCJT« - =4
Teng ey Red RPe ¢

Pd.,igﬁ - ‘5 5 -mfﬂj ;

~-3&"f}Lﬂ’e of weslf- = Sboo P

= AN
‘\?—OO OU,L" =} ]0 - (,\[/i\ ':[C"T" Co r—amod |}

X% "
lorc = — 2V ®H
* T _ v Hhner Volloye
A P o o5 s
[)O? S ¥ & RAL gw?lf’kf_j'

Il Sved And (,Ofﬁ’ .




%if%

=i I Tl w8

yan Sectov Tyvan

e T P P

otctoy  Logic

o PN T e

A B T, T2 Tz To f
il . Cut Sat |
O Achve Cut [0 LS
0 mede - w ;
& I .ii
1
0 } A C G : i
[ 0 A c ¢ 5 ‘,
g eveise 0 :
| = S |
alhive S o )
|
) "\Jl “
¢ k& e & S%
s 12~ (
i 2 oy T 7
. iy
\\‘., !
qga ol \C TS Cuvwenl
sMK




Te ok Y Eaan o En. A fe tland and 118

o Ba&('r:a[[’j @ﬂ%‘dim} Thyee EYL@(C]&{
b oulk emitier Bput Cfage

>>  Phase Cplotey

3 Tﬁﬁm ‘()O(_2 ©r) QQiP{DVQ PULM UP

1 L/ O(ﬁj g_’ﬁﬁe tj>
L = 7 Ve
3 on T ol
(oo (::’ — actve deviee
T% O‘P)JC T% OY\} j‘ ._L
]
: SO
| active Puld up
Ve e
% R
\“7 Pt yp
2 Py |
o  TTiL loe Sarmnly & any one of ‘tue
JP 'S low ER o T ie \F‘B and C8 g’@
[T 7s 0 adbve mok] due fo s B TS

aYe o - — o ) & o
C‘f o 'y s on Cotuyartion and ol & |

—_— —— I

Ahen Al M fpc Cave bigh  Then SmtHer
Batle - : o
o B RE and CB ig P [T08 & Tavege

EETSES

a Chive ﬁﬂC‘dQ] due o 4 T ave N Ob‘\fﬁﬂl@t*ﬁ




@ BaSc Jakt - Nand
XX
& 4 = o

® Paiss = 10mMW

@" . fan out= 10~
7 i 5 ; i 3 K&
5/ Coguve of mavit = (00 PI

® " Am = onv.

Vott = 24 vV

LOfd?c ( NP =04 v

Vg =2V

Mg — oY N
L"j-i( o §\ e B lg Nt = O
iy YolL = 04V

b ad Vanleje e 7O{€mPDL@ -

D PO o Hon 'é@’ﬁ@j %) IW
£ hloﬂlﬂéfv Cpeed ©f O Fo—mﬁ[oq
o low Powex AT Podoon

A

i Hgner Fan oul-

S dicadvantage -

> It T¢ pob wged jfw Woed LOB{J(_

|

o
by

7

T3 00 (o oFF

[ Totem

: e
¢ off e on |




S 10
used.
o
—>  diede D03 uwed
Cutoff 7 yanSicter
—>
(o Ueth Reyishr @
O&? > 0N Ui'i'
,/‘—_ _\\
ONofg v T

Poovide  wWived  And

P

K{f opery (olle(fov

OlDC’\/M{DQ OPe n (ollecty <

|
! |
: |
on  TTL logic  femily o |
ce @ |
T wken 13 1S on |
T — |
|
-
) |
P |
|
s |
09V k. ( o FF ¢ |
a ‘T\ﬁ \ OPQ/W |
WL e
s _)"\/J 1o X)) ‘ZO-")—\"
T d .
on VeE =02V
69y = |
7
=30~
e=300 ), T
o 13 J
"3 ot s |
{
2 - |
. T_ i ‘\ oy —> oFF Cﬂfooﬁ* >Oﬁl o 00 ‘
“‘-‘,‘_> —_—
/ So b ong CH’M

bofin wilk meth flen

7Y il Q’aﬂ*uﬂ}(




HTe >

Vi C(Qmpﬂvﬁ cﬂf@é& ave

Poject  TyanSistor T

2
vl

pavas

T s Alen

\
S 7=

o L 4
o Pen —':‘/7 \K:

© v
K&
=
b ¢ -

S? orom‘rio»«

g_— NS Cawae

wed ak ?‘P 5@6 M\

TR feesin Uy

d,u“f?“%

oj(du +o

Tyan S8 hany




S

e

i {!Eé

| D sfandond  TTL — _ Hr S

l R H'{‘ah Cpeed TTLL — 6DS

= loww Porey TTL S py

| : ¥ ‘

l} 1 e ‘ho tky  TTL - ’fpc( f/_i_‘,‘e

f | o Fo L logec farmTly  Tf RetShoy veluey ave
| Xt 7 Aeloy Wi

| Sh oy Yecdhuced  hen | Popagaivn detoy

| _

veduce and  Re Thme conslant decrias and

\  loazx  fem
SPeed of oOpevation Tncvéase vesulrank Logic famiy

————

-- (S known ey WIh gji.ed L
Pibes
il

g\ o L - Lc )
N Low Powery [ TL Loﬁmj?[ﬂj% wii%@y

Eoroer

Valuer ave Loy Tncvaased cue o tuls

————

T <eipation iy g

x¥

g S@\onj drode — meled  diode ‘ )




e {COV\CL,: cov d,LDM

T‘? metal - ¢
\
l_;——> mOt’jO?ji {1}

L,

X%
+pd = ang
- o a \Zode Tg
’ 1n  TTL  logc Sam y when Q_F_jb?‘}f}‘j chio
| - o Sk
Plated bl Bate and (,_@frfec,@m- Xefjﬂ%ﬂ ey T
4 ) fo
yemove ¢tovage  —Hme (oY) ﬁa%u@ﬂf“’ﬂ C’f’ﬂﬂj M\
o o o . alﬂé
i's Speed  of ofeakon Wil nQY&Le
Yegultant  Logte Qém?b«j Cehothy  TTL
|
T Tl
Bl g
e o 3
T4 = Sland C oenmeniiod ' me{'cﬂﬂj
Fir > #9h 140D = Standatd and

T b > oW

Fhs = § chobieq

2 LS —> Low Powes SchoH:hﬁ FeALS = /HVC“"?L(Q/




10dL
~vemevid i@ &/h.,}

| = ___>
’ VCE {mcy(;
I‘I ' ot <« on
| i
|
(4
|
|
‘ - S I;CL— rw% ‘C_.VIR'JY U/\b
l /‘) SGJ ¢o ¢ peed
N ‘ '.
“
|
]1 %ﬁ% | v d 1w U Cjo t+o
non g
‘ = Eck Leiu ot Jote gatu\wc_\,ho
ey RESE TERRE ,
|

= - .




2 Eck Logic

jﬁamfvg '\

% i e N

oNce
sek
0> (pecd L
| l/) S (pedd N
————
el
be % W0 €t
Lo~)
oo K
Ce  vawnSily  win nob Fote cadm

Difer

e i L




=

Ecl. BaSically Confalng fwo  (Jageg

| b | |

[ > delfaentat  ampChe  Tp Slge |

| \

i ' “

!'3 2> (emmon (olle Cly  ofp g'}&jf

lﬁ =% due' fo - gice of Emile ReSeclance Re san S ol

. | Lo Cle 0 Pevatt N o nﬁﬂ Cob off and C{'( ffvéy Mode

| SR e i) o

‘I %¥ .

L 7 ECh 88 fu Saskst Lopt family  beGug T

l} OPexates in Non- Catuva fed YeESomn, ,

| &,

|! ks due Ao wse of Affeven %‘tcaﬁ am P,ELL oy SRR '.
‘ m
[ = . o > (S A

Iﬁ Complo me ntay oul 'f’:\"‘_:,.}"g ave  avaul able N E(_L i o g 1
‘! E Nox ¢ oR}

| | e d

2> Sue fo wse of  (emmon 60”6 g@y sy alke P
l

Fanout $  moY@

} tpd'="tns ~

F Pliss = 55mw

| 1

> figuve mexit = ss5pT
H>' o =
NOT e f\’")cwfj'm B & QR

RS




o Fanpuls = e

* ¥
logic o 5 -1

logic | o - 085V
HKH A
VOL, e
@ 6.3V
Vi = 14V
N = ~ .|V
% o3V
Vo= —08V
¢ duo to s fouwer
: ; =N VA& "Y@L fowey L_T{,I})P\Jj _ |
& g o - ne ¥ ° 6%& wﬁi 'OO[H
damade  Tyan$isor
T ‘7
k.g&m_ {\
"ok )
ov TGN
s
el LI povidy  Wived OR legic
)

A

3 ﬁHD’“”j
T ;:W’J/ At 4 D




mOCLLZ LO?{Z jﬁamfud L EC]"'—I

Cuvyent

5 b
DCTL o0 oany tp S Opered  tt

| S




