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EsileMeHTapHa cxeMHa CTPYKTYPa;
JlecHa Jiornyecka pa3mnupseMOCT.

e JluodHu sozuuecku cxemu ([I/IC) - pyukyusa U

XGRS YR XX
0| o 0
0 1 0
1| o 0
1 1 1

JlMpeKTHa Bpb3Ka MeXK/y BXOJHATa U U3X0/Ha BEPUTH;
JIuncBa ycu/iBaHe — MacMBHA CTPYKTYpa;

He ¢popmupa mbjieH Jiorndyecku 6asuc;
Bucoka cro#inoct Ha U°? (0.7V).
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e JZluodHu nozuuecku cxemu ([/IC) — pyukyus HJIU
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e Pe3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (RTLJIC)
VCC

[IpuTexxaBaT ycuJiBaTeJHU CBOUCTBA;
UY mexxay 0.1-0.2 V - HacuTeHa JIOTHKa, A00pa JIOTHYeCcKa aMILIUTY/aA;

Hama mbJsiHO pa3aeaddHe MexXly BXOAHATA U U3XO0ZIHA BEPHUTI'H,

Peannsanusa Ha ocHoBHa Jiorndecka ¢yHkiusa NJIN-HE (egHocTbnasmHo);
JlecHa sioruyecka pa3mmupsAeMoCT;

- CDYHKLII/IH h- qpe3 AOII'bJIHUTEJIHO CT'bIIAJIO.

o y
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e JluodHo-mpaH3ucmopHu sozuvecku cxemu (DTLJIC)

VCC
R RC -
Y = XX,
X, | D, Dp,
o < . q T
X 02

Pa3zzesieHr BXOHA U U3XOHA BEPUTH;

Hasninyue Ha ycuiBaHe (TPaH3UCTOPHO U3XOAHO CTbIIAJO);
Peannsanusa Ha 6a3oBa jioruyecka ¢yHkuus - U-HE;
Hucka ctoMHOCT Ha jiorndeckaTta HyJs1a (0.1-0.2V);

Makc. BUCOKa CTOMHOCT Ha JIOTU4YecKaTa eJJUHULIA.

Heo6x0AMMOCT OT foNIbJIHUTENEH AUOA Dy
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

- MUKpoeJieKTpOHHA peasin3alusi Ha MHoroeMmuTepeH TpaH3ucrtop (MET):

X ' _ X
1 - X, o
' 2 o
X, X,
2N

Xn

E, E, .o E, B C

—_ —_ |

n* n* n* n*

p obnact
N CNOWU
o | —

p noanoxKkKa (substrate)

n* BrpageH (burried) cnon

MET Ha TTL cTpyKTypa (MHTErpanHa peanunsayms)
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTL JIC)

[Tepsa peasnusayus - Sylvania (SUHL), 1963. Texas Instruments npedsaza cepussma 54xx om 1964 .

- CTaTHU4yeH peXuM — 6a30B TTL eJ1leMeHT
\Y
CC

<

X X X
N

- OmauyHa uHmezpa/iHa Co8MecmumMocm;

- OnmumaJHa sA02u4ecka amnaumyoda;

- Peasnusayus Ha 6azoea JID - U-HE;

- JI® HE 6e3 Heobxodumocm om dons/IHUMEIHO CMdNaJio.

- TpaH3ucmopsm Tm - npeHaco4sa 6a308uUst MOK — 0CO6EH pexicum u
npedHasHaveHue - K14 (He ycuaea).
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

VCC
- ba3oB TTL eJieMeHT

I’B ' RB INB RC
Y = X1X2 ..... Xn

X, (;/ e
X, %”//T \T

X, © m

e (OcobeHocmu HaQ cCMamMu4Hust pexcum:

- NOHe e0Ha J102uYeckKa Hy/1d Ha 8x00a — HaCUTeH T, U TOK I'; - U31A/10 KbM
BXOJHUA U3TOUYHUK (HELOCTATBK — BUCOKA CTOMHOCT — 1.6mA, N-cepus).
Bucoka koHCyMalius, OITaCHOCT OT HapacTBaHe Ha Uy, (U’ = 0.4V)
M3MCKBaHMA M0 OTHOLIEHHE Ha R..

||?\| = VCF; _U;Esat Un= I(I)N'RG < U?N
B TRg
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

VCC
- ba3oB TTL eJieMeHT

e (OcobeHocmu HaQ cCMamMu4Hust pexcum:
- eQUHUYU [BUCOK'O HUB0) HA 8CUYKU /102U4eCKU 8X0008¢e — Tm B MHBEPCEH

aKTUBEH pexuM, ToK [, — KbM U3X0LHUA UHBepTUpalL, TpaH3UucTop T, KouTo ce

HacU1a (OCUrypsABa HUCKa CTOMHOCT Ha U, - 0K0J10 100mV).

-,
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

- TTJI cxeMH ¢ U3XOHO CT'bIIAJIO “‘CJA0KEH UHBEPTOP”

Uout [A=H B=T,,

T, D =T, E=L

R, l T
AWPw AU U,
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

- TTJI cxeMu € U3X0A4HO CTbIaso CU - CbCTOAHUE HAa BCUYKUA TPAH3UCTOPU
oT cxeMarTa (3-3anyiueH, H-HacuTeH, A-akThBeH peXuM, MA-UHBEPCEH aKT.peKUM )

out] A (T _-H,T-3,T,-3,T,-A)
B (T _-HOA; T-A,T,-3,T,-A)
C(T-A,T,-A,T,-A)

C' (T-H,T,-A,T;-A)
C” (T-H,T,-H ,T,-A)
C” (T-H,T,-H , T,-A>3)

D E (T_-WMAT-H,T,-H,T,-3)
4 .

(T..-MA->u3p.not. BE n CB npexoau i u,
T-H ,T,-H ,T,-3)
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)
- TTJI cxeMu € U3XOJHO CT'bIIAJIO TUIl “OTBOPEH KOJIEKTOP”

- HM360p Ha TOBApEH eJIEMEHT;
- BkJiitouBaHe Ha MoBeue OT eJMH U3X0/a K'bM 0011 TOBap;

- BapuaTHBHOCT 110 OTHOILIIEHHME I'0JIeMUHATa Ha U3XOJHUS KOJIEKTOPEH TOK Ha
Ty (Pa3/IMYHY UHTErPAJIHU CXEeMU Ha I1a3apa).
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

- TTJI cxeMu € U3XOJHO CT'bIIAJIO TUI “OTBOPEH KOJIEKTOP  — OrpaHUYEHUE Ha
M3XOJHUS TOK/OpOU cxeMHU NIpH ylpaByeHUe Ha HaKosko “TTJI Bxoaa”

VCC
!
R R
Q RB le U Bn
CC “YCEsat
R
X, < T
.
m
Xn
“
Tmn
V..-U V. —U
ICmax > <€ CEsat +n.||?\| — RT ~ _CC CEsoat;
RT ICmax _n-||N
Ryl _VCC+UCEsat

—nNn< T""Cmax
0
@ RT'IIN
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

TTJI cxeMH ¢ U3XOAHO CT'bIIAJI0 THUI “OTBOPEH KOJIEKTOP  — peaJiM3alys Ha
cBbp3BaHe “xu4HO UJIN” oT n3xoauTe Ha HAKOJIKO CXEMH C 0011 TOBAP

V
Vee [ﬁ‘m
Rs
X, —
| | K

X, T,
X3 — D
Xy - KTZ Y

BbTpewHo-cxemMHa peanmsaumnsa Ha dyHKumaTta U-UTN-HE
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e TpaH3ucmopHo-mpaH3ucmopHu saoz2uvecku cxemu (TTL JIC)

- Mepku 3a nof06psiBaHe Ha 6'bp3oAencTBUETO - [IloTKH cxeMu

OMUYEH KOHTAKT LLIOTKM KOHTaKT

E K
| | 0.45Vv
n* n*
p obnact 5 0.25V -
n cnom =
- 0.7V j}
p NOANOXKA

LLIOTKM TpaH3UCTOP — UHTErpasiHa CTPYKTypa, O3HaYeHue

HEB'b3MO>KHOCT 3a HaCHUljaHe Ha TPAH3UCTOPUTE B CXeMarTa;
Hallpe)XeHue Ha oTnyiuBaHe Ha lloTku npexoaa okoJio 0.45V;
BUCOKO O'bp30/1EMCTBUE;

CbyeTaBa Ce C I0-HUCKU CTOMHOCTH Ha Pe3UCTOPUTE 3a I0J00paABaHe HA
6 bp30aencTBUETO (yBeJYeHa KOHCYMalUsl B cepHUs S), MeXKIUHHU CTOMHOCTH B LS.

(- y
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTL JIC)

- JIOWbJIHUTEJNIHU CXEMOTEXHUYHU MePKU B TTL cxeMHU OT cepud S, LS

YCC

- Tp, R,’R,” - fon. ycusiBaTesiHa CTPYKTypa — NOBULIABaHe O'bP30JEUCTBUETO U
IIYMO3alUTEeHOCTTA Ha cXeMaTa

- JIMOJIHA 3aljATa Ha BXOA3;
- CbCTaBeH TPAH3UCTOP B U3XOAHOTO CTbIao (Moagudukanus B cepus LS)
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

O Ilpakmu4ecka peaauzayus - N cepus (2xH-HE, 7400)

‘00
Vece

4k 1.6 kQ 1300

GND
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

O Ilpakmu4ecka peasuzayus - S cepus (2xH-HE, 74500)

"S00

3.5 ko2
AT Y
B L /
A .
_I‘I_|
ﬁﬂmg 250 0
e j

7T7 '3 GND
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

O Ilpakmu4ecka peaauzayus - LS cepusa (2xH-HE, 741500)

‘LS00

Vee

120

4 k2

» GND
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e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTL JIC)

0 Jlo2uyecKu HU8d — N0 OMHouleHue Ha 8x00d / u3xod

INPUT OUTPUT
. VOLTAGE VOLTAGE
Maximum +5.5 — —
+51— —+5V
+4 — HIGH { +4 V
altls Typical 3.5V —
+3 —+3V
24V —————
+2———— 20V —+2V
Undefined Undefined
+i= 0.8V — +1V
LOW 0.4V —~—
GND Typical 0.1V — LOW" ] GND

0 bep3odeiicmaue (cpedHu 3aKscHeHus): 10-12ns (N cepus), 5-8ns (LS
cepus), 3-4ns (S cepus);

O Pab6oma Ha npesKkaio4ysaHe — om 100p] do okono 3-4pj (ALS);

O Cepuu c nodo6peHu napamempu (advanced) — AS, ALS, FAST (u3no.13ea uilOHHA
umMnjaaHmayus 3a ghopmupaHe Ha caoeseme)
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e TpaH3ucmopHo-mpaH3ucmopHu soz2uyecku cxemu (TTL JIC)

O KoHcymayus - 201eMUHA HA MOKA HA 8X00d U U3xX0da npu pas3Au4Hu
/102uYecKu HUeda (cpasHumeJiHa ma6.auya) 3a cepuume N, LS, ALS, FAST

damMmnnus ToBapHa cnocoBbHOCT Ha Tok npes BxogHaTta
M3XO0AQHOTO CTbMarno Bepura
Standard TTL Iop = 400 pA Iy =40 pA
Qg = 16 MAD I, =1.6mA
Low-Power Schottky Ioy = 400 pA Iy =20 pA
- o, =8> I = 400 pA
|: Advanced Low-Power Iy, = 400 pA Iy =20 pA
Schottky g = 8mAD I, =100 pA
FAST Fairchild Advanced Ioy =1 mA Iy =20 pA
Schottky TTL @ I, =0.6mA

Kpumuuen napamemaop 1, (1,\°) - Mok 666 8X00Hd
Ha éxodda (HamMa. aeda ecsaedcmaeue

Iy (Iour’) — ONpeeJisa ce caMo OT XOpHU3OHTa/IHaTa reoMeTpus (layout) Ha pull-

e own TpaH3ucrTopa T,.

v

ma eepuza npu jio2u4eckd Hy/1ad
HA N0d06peHama mexHo/102usl)




/ Llucpposa cxemomexHuka, criey. KCT, ®KCY, 2012-2013 yy.200. \

e TpaH3ucmopHo-mpaH3ucmopHu sozuvecku cxemu (TTLJIC)

O FAST FASTr (Fairchild) - pa3wuperu 8s3moxcHocmu Ha TTL cxemume 3a:
- IlosuweHo 6svp3odeticmaue (0o 1.7ns);
- IlodobpeHu mo8apHuU 83MOHHOCMU;
- TlosuweHo npazoso HanpexceHue Ha 8xoda (Ty) 3a no-dobpa wymozawumeHocm;
- IlodobpeHa mexHos02us ¢ usoaayusi om Si0, — No-HUCKU napa3umHu Kanayumemu.

*100k ECL
4.0 4R *#10k ECL
t
a5 i 40
=
]
30 5 12
25 % 24 l ey
S=TTL \
e
15 Il ——L_l - 8 3 \r'l'l'l_.
FAST LS+TTL
1.':' ﬂ_ | 1 1
0 z 4 B B 10 12 14 Q 2 4 B B 10 12 14
W GATE DELAY =ns




