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Introduction and Contents

Introduction

As the world leader in logic, Texas
Instruments (Tl) offers a full spectrum
of logic functions and technologies
that range from the mature bipolar and
bipolar complementary metal-oxide

Today’s applications are evolving with
greater functionality and smaller size.
TI's goal is to help designers easily find
the ideal logic technology or function
they need. Logic families are offered at
every price/performance node along
with benchmark delivery, reliability, and
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Logic Overview

World of Tl Logic

Some logic families have been in the
marketplace for years, the oldest is
well into its fifth decade. The following
section gives the logic user a visual
guide to the technology families that
are available and their optimal voltage
levels.

0.8-V Logic 1.2-V Logic 1.5-V Logic
AUC, AUP AUC, AUP, AVC AUC, AUP, AVC

1.8-V Logic 2.5-V Logic 3.3-V Logic

ALVC, AUC, AUP, AVC, LVC, LVIT ALVC, ALVT, AUC, AUP, AVC, AC, AHC, ALB, ALVC, ALVT,
CBTLV, LV, LV1T, LV-A, LVC AUP, AVC, CBLTV, LV, LV-A,
LVC, LVT, LV1T, AUP1T

5-V+ Logic
CD4K

5-V Logic

ABT, AC/ACT, AHC, AHCT, ALS,
AS, BCT, CBT, F, LV, LV1T, LV-A,
LS, S, TTL, CD4K, FCT2

Specialty

BTL, ETL, GTL, GTLP, HSTL,
SSTL, SSTV, TVC, VME, LSF
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Logic Overview

|IC Basics: Comparison of Switching Standards

Shown below are the switching input/
output comparison table and graphic

that illustrate V| and V), which are the
minimum switching levels for guaranteed
operation. Vi is the approximate switching
level and the Vo and Vg levels are the
guaranteed outputs for the V¢ specified.

5V Vee 5V Vee
4.44 Vou
35 Viy
2.4 Vou 25 Vi
2.0 Viy
15 Vi 15 Vi
0.8 Vi
0.5 V
0.4 VoL o
0 GND 0 GND
5-V TTL 5-V CMOS
Standard TTL: ABT, Rail-to-Rail 5V
AHCT, HCT, ACT, HC, AHC, AC, LV-A,
bipolar, LV1T, LV4T LVAT, Lv4T

4 | Logic Guide 2014

Is Vo higher than V|y?
Is Vg less than V. .?

>

R 5TTL 5 CMO0S 3LVITL |2.5CMOS (1.8 CMOS
D
5TTL Yes No Yes* Yes* Yes*
5 CMOS Yes Yes Yes* Yes* Yes*
3LVTTL Yes No Yes Yes* Yes*
2.5 CMOS Yes No Yes Yes Yes*
1.8 CM0S No No No No Yes*
* Requires Vi, Tolerance
3.3V Vee
24 Vou 25V Vce
2.0 V4
1.7 Viu
1.5 Vi 1.2 VoH
0.9 Vi
0.8 ViL 0.7 Vi, 0.0 ViL
0.4 V 0.45 V
o 0.2 VoL o
0 GND 0 GND 0 GND
3.3-VLVTTL 2.5-V CM0S 1.8-V CM0S
LVT, LVAT, LVAT, AUC, AUP, AVC, AUC, AUP, AVC,
LVC, ALVC, AUP, ALVC, LVC, ALVT, ALVC, LVC,
LV-A, ALVT VAT, Lv4T VAT, Lv4T
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Logic Overview
Technology Function Matrix
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18,33,5
1.8,33,5
18,33,5
3.3,5
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3.3
3.3
3.3
33
3.3
33
3.3
3.3
3.3

510,121018 |v v (v vV VvV vV (Vv VvV |V |V

Families
AUC
AUP

TL

Texas Instruments

ALVC
AUPIT
AVC
LSF
V1T
LVC
TS
TVC
AC
AHC
HC
LV-A
ALB
ALVT
CB3Q
CB3T
CBTLV
GTL
GTLP
VT
VME
ABT
ABTE
ACT
AHCT
ALS
AS
BCT
CBT
CBT-C
FB
FCT
HCT
LV-AT
T
CD4000




Logic Families

AUC and AUP1G

Advanced Ultra-Low-Voltage CMOS
AUC
Key Features

Packaging Options

¢ 1.8-V optimized performance e BGA MicroStar Junior™ e SOT

e V¢ specifiedat 2.5V, 1.8V, and 1.2V * DSBGA e TSSOP

e 3.6-V I/O tolerance e LFBGA e TVSOP

e | spec for partial power down e SC70 e UQFN

e ESD protection e SM8 e US8

e Low noise e SON e VQFN

I e SOT-23

Applications

e Telecommunications equipment

¢ High-performance workstations

¢ PCs and networking servers

e Portable consumer electronics
AUC Device Examples
Device Ve (V) Drive (mA) toamax) (ns) at 1.8V
SN74AUC1G125 27 -9/9 15
SN74AUC1632 2.7 -9/9 15
SN74AUC245 27 -9/9 1.7
SN74AUCT604 2.7 -9/9 1.2
SN73AUCTG6E 27 -9/9 02

Advanced Ultra-Low-Power

AUP1G

Key Features Packaging Options

¢ Low static-/dynamic-power e DSBGA e SOT

consumption e SC70 e UQFN
¢ Wide operating V¢ range e SM8 e US8
¢ Input hysteresis allows for slow e SON e X2SON
input transition e SOT-23

Best in class for speed-power
optimization

lot Spec for partial power down
ESD protection

Applications

6

Mobile phones

PDAs

Digital and video cameras
Digital photo frames
Embedded PC

Video communications system

Logic Guide 2014

AUP1G Device Examples

Device

Vee (V)
3.6

3.6
3.6
3.6
36

Drive (mA)
-4/4
-4/4

-20/20
-20/20
-20/20

1|ld(MAX) (ns) at3.3V

33
4.1
4.3
4.6
4.8

lec (A)
0.9
0.9
0.9
0.9
0.9
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Logic Families
ALVC, AUP1T and AVC

Advanced Low-Voltage CMOS
ALVC

Key Features Applications Packaging Options
e Vcc specified at 3.3V, 2.5V, and 1.8V e Automotive e BGA MicroStar Junior™ e SSOP
¢ Balanced drive ¢ Memory Interfaces e LFBGA e TSSOP
e Bus-hold option e Datapath communication e PDIP e TVSOP
e Low noise e SO e VQFN
e Damping resistor options e SOIC
* ESD protection ALVC Device Examples
Device Vee (V) Drive (mA) toamay) (ns) at 3.3V
SN74ALVC125 3.6 -24/24 2.8
SN74ALVCH16373 3.6 -24/24 3.6
SN74ALVC164245 6 -24/24 5.8
Advanced Ultra-Low-Power
AUP1T
Key Features Applications
e | ow voltage input switching levels e Portable electronics
of 1.8 Vand 2.5 V allows for low e Automotive
threshold level ¢ Signal conditioning
o Accgpts 1.8-V to 2.5-V logic level Packaging Options
for high or low . « DSBGA
e Only requires a single voltage to e SON
achieve I.evel shifting function e SC70
e V¢ of either2.5Vor3.3V e SOT-23
AUP1T Device Examples
Device Vee (V) Drive (mA) toamax) (ns) at 1.8V Igc (MA)
SN74AUPTT17 36 -4/4 10 0.9
SN74AUP1TO08 36 -4/4 10.8 0.9
SN74AUP1T32 36 -4/4 108 0.9
Advanced Very-Low-Voltage CMOS
AVC
Key Features Packaging Options
e Vc specified at 3.3V, 2.5V,and 1.8V e BGA MicroStar Junior™ e TSSOP
e 3.3-V I/O tolerance e DSBGA e TVSOP
* Sub-2.0-ns max tpg at 2.5V e SC70 e UQFN
e Bus-hold option e SM8 e US8
e |5 for partial power down e SOT-23 e X2SON
e Dynamic output control e SOT
Applications
¢ High-performance workstations AVC Device Examples
e PCs Device Vee (V) Drive (mA) toamax) (ns) at 3.3V
¢ Networking servers BN74AVCi6245 36 -12/12 17
¢ Telecommunication equipment BN74AVC16373 3.6 -12/12 2.8
SN74AVC16244 36 -24/24 35

Texas Instruments
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Logic Families
LSF and LV1T/LV4T

Bidirectional Voltage-Level Translators

LSF
Key Features Applications
¢ Bidirectional voltage translation e GPIO, MDIO, PMBus, SMBus, SDIO,

UART, I2C, and other Interfaces in
telecom infrastructure

without a directional pin
¢ Less than 1.5-ns ty4

e Supports high speed translation e |Industrial
e Supports hot insertion e Automotive
¢ Bidirectional voltage translation ¢ Personal computing
between: e Solid State Drive
0 1.0V & 1.8/25/3.3/5V e Base Transceiver Station
012V & 1.8/25/3.3/5V e Wireless Infrastructure
0 1.8V 25/3.3/5V ¢ Notebook
: 22 x : 2'3/5 v Packaging Options
- ¢ SON e DSBGA
e X2SON e VQFN

LSF Device Examples

Device Ve (V) Ron(MAX) Q) tﬁd(MAX) (ns) at3.3V
LSFO101; 5 30 0.2
LSFo108 5 30 0.2
LSFo102 5 30 0.2
Low-Voltage CMOS Technology
LVAT/LVAT
Key Features Applications
¢ Up/down translation with a single e Computing
power rail e Wearables
e Down translation from up to 5.5-V to ¢ Personal electronics
Vg level e Automotive and industrial
e Optimized and balanced output drive ¢ Notebook
(rmA at 3.3-V VCQ) ) Packaging Options
e No need for damping resistor
¢ | owered switching threshold * SC70 ° TSSOP
e SOT-23 e VQFN

8 | Logic Guide 2014

LV1T/LVAT Device Examples

Device

Vee (V)
55

5.5
5.5

Drive (mA)
-8/8
-16/16
-8/8

tﬁd(MAX) (ns)at3.3V
8.0
5.5
5.5

Texas Instruments
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Logic Families
LVC/LVC1G and TVC

Low-Voltage CMOS
LVC/LVC1G

Key Features

e V¢ specifiedat3.3V,2.5V,and 1.8V
e 5-V /O tolerance

e Series damping resistor option

e | spec for partial power down

e ESD protection

Applications

® Portable electronics

e Telecommunications equipment

e Networking servers

¢ Routing, clock buffering, and muxing
e Personal computing

Packaging Options
e BGA MicroStar Junior™ e SOIC

e CDIP ¢ SON

e CFP e SOT-23
* DSBGA e SOT

* LCCC ¢ SSOP
* LFBGA * TSSOP
e PDIP * TVSOP
e SC70 * UQFN
e SM8 e US8

* SO ¢ USON
e VQFN * X2SON

LVC/LVC1G Device Examples

Device Ve (V) Drive (mA) toamax) (ns) at 3.3V
BN74LVC1G125 55 -32/32 45
SN74LVC245A 36 -24/24 6.3
GN74LVC14A 3.6 -24/24 6.4
SN74LVG1608 55 -32/32 36

Translation Voltage Clamp

TVC

Key Features Logic Diagram (Positive Logic)

e QOvershoot protection B4 B23

e \/oltage translator or voltage clamp

e Abs7Vto-0.5V

e Flow-through pinout for ease of PCB
trace routing

e Direct interface with GTL+ levels

e ESD protection

GATE B1 (Vgas)' B2
48 47 46

44

25

e o
= ﬁ“ ﬁ

Applications

e Automotive [ 2

e Medical [1 2 3 4 5 ¢ 2%

e Defense, aerospace GND A1 (Ver)! A2 A3 A oo A23

Packaging Options .

. SM8 . TSSOP TVC Device Examples

* SOIC * TVSOP Lol N Vee (V) Ronua) (0) toaqua (15) at 33V

* SSOP . US8 SN7ATV308 50 32 04
SN74TVC3010 5.0 125 40
SN74TVC162228 5.5 125 4.0

Texas Instruments Logic Guide 2014 | 9


http://www.ti.com/product/SN74LVC14A
http://www.ti.com/product/SN74LVC1G08
http://www.ti.com/product/SN74LVC1G125
http://www.ti.com/product/SN74LVC245A
http://www.ti.com/product/SN74TVC16222A
http://www.ti.com/product/SN74TVC3010
http://www.ti.com/product/SN74TVC3306

Logic Families
AC/ACT, AHC/AHCT and HC/HCT

Advanced CMOS
AC/ACT

Key Features Applications Packaging Options
¢ Balanced propagation delay e Buffer registers e CDIP e SOIC
e Inputs are TTL-voltage compatible * Defense, aerospace e CFP e SSOP
(ACT) e Working registers e CPGA e TSSOP
o Low power consumption * |/O ports * LCCC e PDIP
e ESD protection e SO
e Center Vg pin and GND AC/ACT Device Examples
configurations minimize high-speed Device Vee (V) Drive (mA) taaax) (nS) at5V
switching noise SN74ACT245 55 -24/24 9.0
SN74AC373 6.0 -24/24 105
SN74ACT08 55 -24/24 10
Advanced High-Speed CMOS
AHC/AHCT
Key Features Applications Packaging Options
¢ | ow noise without characteristic e |Industrial e CDIP e SOT-23
overshoot/undershoot e Defense, aerospace e CFP e SOT
e Low power consumption e Medical e LCCC e SSOP
e Small propagation delay (5.5 ns) e PDIP e TSSOP
e 5V and input tolerance at 3.3 V e SC70 e TVSOP
¢ Pin-for-pin compatibility e SO e VQFN
e SOIC
AHC/AHCT Device Examples
Device Ve (V) Drive (mA) toamax) (ns) at5 v
SN74AHC245 55 -8/8 65
SN74AHC1238 55 -8/8 14
SN74AHC1G0g 55 -50/50 7
High-Speed CMOS
HC/HCT
Key Features Applications Packaging Options
e | ow noise without characteristic e Automotive e CDIP e SOIC
overshoot/undershoot e Buffer/storage registers e CFP e SSOP
e Low power consumption e Frequency synthesis and multiplication e TSSOP e LCCC
e Small propagation delay (5.5 ns) e Shift registers e TVSOP e PDIP
e TTL voltage-compatible inputs (HCT) e Pattern generators e SO
e Balanced propagation delay and tran-
sition times HC/HCT Device Examples
¢ Wide operating temperature Device Vee (V) Drive (mA) tomax) (nS) at 6V
SN74HC245 6.0 -7.8/7.8 22
CD74HC123 6.0 -5.2/5.2 68
CD74HC164 6.0 -5.2/5.2 38

10
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Logic Families
GTL and CBTLV

Gunning Transceiver Logic (Plus)

GTL

Key Features

e 3.3-V or 3.3/5-V V¢ operation with
5-V LVTTL inputs and outputs

¢ High point-to-point frequencies
with acceptable short-backplane
frequencies

Applications

¢ Telecommunications equipment
e Servers

¢ Platform health management

Packaging Options

e CFP e TSSOP
e |5 for partial-power-down mode e SC70 e VQFN
¢ Bias V¢ circuitry allows easy internal e SSOP
precharging of backplane 1/0O pins
e Bus hold
¢ Reduced line reflections and EMI for
improved overall signal integrity GTL Device Examples
Device Vee (V) Drive (mA) toamax) (ns) at 3.3V
SN74GTL2014 3.6 8.0
SN74GTL2010 55 55
SN74GTL2003 55 55
SN74GTL2007 55 10
Low-Voltage Crossbar Technology
CBTLV
Key Features Applications
* Rail-to-rail switching (0 to V) * Multiprocessor systems CBTLV Vin/Vou Graph
e Lowry, (5Q) e Bus-exchange switches ‘ T T
. . . . Vec =33V, |
e Low input/output capacitance e Memory interleaving i Fo=m o3
e High current capacity per channel e Bus-byte swapping 2 | | P
° i g ———pm———- I —— s
o Eigez?;e(;tgigde clamp Packagipg Options. % 15 1 1 /' | ’ E
o | for partial- - q e BGA MicroStar Junior™ e SSOP = 10 ,,,L,,, }(;ﬁﬁi 7777777
off for partial-power-down mode . SC70 . TSSOP S 1
e Supports both digital and analog . 30 .« TVSOP 5 M\
applications . SOIC e UQFN 0’ 1‘ z; -
e SOT-23 e VQFN Vi (V)
CBTLV Device Examples
Device Ve (V) Ronuax) () toamax) (ns) at 3.3V
BN74CBTLV3257, 36 0.25
SN74CBTLV16211 3.6 0.25
BN74CBTLV3125 36 0.25

Texas Instruments
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Logic Families
CB3Q and CB3T

Low-Voltage, High-Bandwidth Bus-Switch Technology

CB3Q

Key Features

e Low and flat ry, characteristics over
operating range

¢ High bandwidth

e (- to 5-V rail-to-rail switching on data
I/O ports

e Bidirectional flow with near-zero
propagation delay

e | ow power consumption

e ESD protection

e Undershoot clamp diodes

Applications Packaging Options

e Broadband communications e BGA MicroStar Junior™ e TVSOP
¢ Networking infrastructure equipment e LFBGA e US8
¢ Gigabit Ethernet routers e SSOP * VQFN
¢ Video processing e TSSOP

e Servers

¢ Workstations

CB3Q Device Examples

Device Vee (V) Ronmax) (Q) toamax) (ns) at 3.3V
SN74CB303306A 36 9 0.2
8N74CB303125 36 9 0.2
SN74CB303257 36 9 0.2

High-Speed CMOS
CB3T

Key Features

e 3.3-V bus switch with translation fully
supports mixed-mode signal operation

e 5-Vinput to 3.3-V output level shift
with Vgc =3.3V

e 5-V and 3.3-V input to 2.5-V output
level shift with Vo =2.5V

e High current capacity per channel

e | for partial-power-down mode

e ESD protection

Applications

e |Laptop computers
* PDAs

e Cell phones

e Docking stations

Packaging Options
e BGA MicroStar Junior™ e SSOP

e SC70 e TSSOP
e SM8 e TVSOP
¢ SOIC * US8

e SOT-23 * VQFN

12 | Logic Guide 2014

Mix-Mode Signal Operation

3V

4 U

5V

1.
L

3V 3V (TTL)
CB3T Device Examples
Device Ve (V) Ronmax) (Q) toamax) (ns) at 3.3V
SN74CB3T1G125 36 8 0.25
SN74CB3T3125 36 8 0.25
SN74CB3T3306 36 8 0.25
BN74CB313245 36 85 0.25

Texas Instruments
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Logic Families
LV-A/LV-AT, ALB and ALVT

Low Voltage
LV-A/LV-AT

Key Features
® V¢ specified at 5.0V, 3.3V, and 2.5V

Applications
e Portable electronics

Packaging Options
e BGA MicroStar Junior™ e SSOP

e Inputs are TTL voltage compatible e Buffer memory address registers e PDIP e TSSOP
(LV-AT) e Bidirectional bus drivers e SO e TVSOP
e 5-V /O tolerance e |/O ports e SOIC e VQFN
e | spec for partial power down
e ESD protection LV-A/LV-AT Device Examples
¢ Low noise Device Ve (V) Drive (mA) taamax) (ns) at 5V
SN74LV245R8 55 -16/16 85
SN7ALV123R 5.5 -12/12 15
SN74LV244AT 55 -16/16 95
Advanced Low-Voltage BiCMOS
ALB
Key Features Applications
e State-of-the-art, advanced low-voltage ¢ Workstations
BiCMOS technology design ¢ Telecommunications equipment
for 3.3-V operation e Advanced peripherals
° Sghgttky diodes on all inputs to Packaging Options
eliminate overshoot and undershoot o SSOP
e Small high-speed switching noise ¢ TSSOP
¢ Flow-through architecture that
o e TVSOP
optimizes PCB layout
ALB Device Examples
Device Ve (V) Drive (mA) toamax) (ns) at 3.3V
BN74ALB16244 36 -25/25 20
SN74ALB16245 3.6 —25/25 2.0
Advanced Low-Voltage CMOS Technology
ALVT
Key Features Applications Packaging Options
* V¢ specified at 3.3V and 2.5 V e Backplane e BGA MicroStar Junior™ e TSSOP
* High-drive output: up to 64 mA * Bus-driving * LFBGA * TVSOP
e 5-V |/O tolerance e Digital logic systems e SSOP
e Power-up 3 state .
« Partial power down () ALVT Device Examples
e Hot insertion Device Ve (V) Drive (mA) toamax) (ns) at 2.5 V
e Bus hold SN74ALVTHR16245 36 -12/12 43
SN74ALVTH16374 3.6 -32/64 3.8
SN74ALVTH162244 36 -12/12 42
SN74ALVTH16373 36 -32/64 42
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Logic Families

LVT, ABT/ABTE and ALS/AS/S/LS

Low-Voltage BiCMOS Technology

LVT

Key Features

e 5.5-V maximum input voltage

e Specified 2.7-V to 3.6-V supply voltage

Applications
e Computing
e Wearables

Packaging Options
e BGA MicroStar e SO
¢ BGA MicroStar Junior™ e SOIC

e |/O structures support live insertion ¢ Personal electronics e CDIP e SSOP
¢ Rail-to-rail switching for driving CMOS e Automotive and industrial e CFP e TSSOP
® tpg<4.6ns e LCCC e TVSOP
¢ Allows mixed-signal operation e |LFBGA * VQFN
¢ | ow-input leakage current e |QFP
LVT Device Examples
Device Vee (V) Drive (mA) tamax) (ns) at 3.3V
SN74LVTH162454 36 -32/64 33
SN74LVTH245A 3.6 -32/64 35
SN74LVTH16244A 3.6 -32/64 41
SN74LVTH125 36 -32/64 35
Advanced BiCMOS Technology
ABT/ABTE
Key Features Applications Packaging Options
¢ Low power dissipation e Buffer registers e CDIP e SOIC
e ESD protection e |/O ports e CFP e SSOP
e Distributed Vg and GND pin e Working registers e LCCC e TSSOP
configuration minimizes high-speed * LQFP e TVSOP
noise e PDIP e QFN
e Bus hold on data inputs eliminates * SO
the. need for external pullup/pulldown ABT/ABTE Device Examples
resistors Device Vee (V) Drive (mA) toamax) (ns) at5 Vv
SN74ABT2458 55 -32/64 39
SN74ABT125 55 -32/64 49
SN74ABT244A 55 -32/64 46
Schottky Logic
ALS/AS/S/LS
Key Features Applications Packaging Options
¢ PNP inputs reduce DC loading e Test and measurement e CDIP e SO
e Hysteresis at inputs improves noise * Three-state memory address drivers e CFP * SOIC
margins ¢ Bus-oriented receivers/transceivers e LCCC e SSOP
o Low power consumption e Balanced transmission lines e PDIP e TSSOP
e Short propagation delays and high
clock frequencies ALS/AS/S/LS Device Examples
¢ Fully compatible with most TTL circuits Device Veo (V) Drive (mA) tygax) (1) at 5V
¢ Wide operating temperature SN54ALS2454 55 —1212 10
SN74ALS1034 55 -15/24 8.0
SN54AS373 5.5 -12/32 6.0
SN74LS07 5.5 40 30
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Logic Families
BCT, CBT/CBT-C and F

BiCMOS Technology
BCT

Key Features Applications Packaging Options
e | ow power consumption e Asynchronous data bus e CDIP e SO
e ESD protection communication e CFP e SOIC
e Distributed V¢ and GND pins e 3-state memory address drivers e LCCC e SSOP
minimize noise generated by e Clock drivers e PDIP e TSSOP
simultaneous switching of outputs e Bus-oriented receivers and
e Designed to facilitate incident-wave transmitters
switching for line impedances of 25 Q .
or greater BCT Device Examples
e Controlled baseline Device Vee (V) Drive (mA) toamax) (ns) at5 v
SN74BCT125A 55 -15/64 77
SN74BCT2245 55 -12/12 7.8
SN74BCT245 55 -15/64 7
Crossbar Technology
CBT/CBT-C
Key Features Applications CBT Vin/Vour Graph
e DDR-II

e |nternal termination for control inputs

¢ High bandwidth

e | ow and flat ON-state resistance
characteristics

¢ | ow differential and rising/falling edge
skew

e TTL-compatible input levels

e ESD protection

¢ Bus exchange application
e Automotive

Packaging Options

e CDIP e SO

e CFP e SOIC
e LCCC e SSOP
e PDIP e TSSOP

CBT/CBT-C Device Examples

ron ()

Device Ve (V) Ronqmax) () toamax) (ns) at5 Vv
SN74CBT162114 55 12 0.25
SN74CBT33060 55 12 0.15
Fast Logic
F
Key Features Applications Packaging Options
e Full-carry look-ahead across e Stacked or pushdown registers e CDIP e SO
the four bits ¢ Buffer storage e CFP e SOIC
e Systems achieve partial look-ahead e Accumulator registers e LCCC e SSOP
performance with the economy of ¢ Asynchronous data bus e PDIP
ripple carry communication
e Operational over the full military
temperature range F Device Examples
e Fully synchronous operation for Device Ve (V) Drive (mA) toamax) (ns) at5V
counting SN74F243 5.5 -15/64 70
e Fully independent clock circuit BN74F373 5.5 -3/24 13
6N74F04 5.5 -1/20 6
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Logic Families
CD4000, TTL and FCT

CMOS Logic
CD4000
Key Features Applications Packaging Options
e Medium-speed operation: tp 4 = 60 ns e | ogical comparators e CDIP e SO
atVpp=10V e Adders/subtractors e CDIP SB e SOIC
e Standardized, symmetrical output e Parity generators and checkers e CFP e TSSOP
characteristics e Serial-to-parallel data conversion e PDIP
e Separate serial outputs synchronous ¢ Remote control holding register
to both positive and negative clock
edges for cascading CD4000 Device Examples
Device Ve (V) Drive (mA) thamay) (ns) at 10V
CD4069UK 20 -6.8/6.8 60
Device Vee (V) Ronmax) (Q) toamax) (ns) at5V
CD401068 18 240 0.02
£D4051B 18 240 0.08
£D4066B 18 240 0.02
Transistor-Transistor Logic
TTL
Key Features Applications Packaging Options
¢ Synchronous operation ¢ High-speed counting designs e CDIP e PDIP
* Individual preset to each flip-flop * Bus buffer register e CFP * SO
e Fully independent clear input e Interfacing with high-level circuits e LCCC ¢ SOIC
e Gated output-control lines for enabling ~ ® Driving high-current loads
or disabling the outputs
e Load control line TTL Device Examples
¢ Diode-clamped inputs Device Vee (V) Drive (mA) toamax) (ns) at5 v
e High noise immunity 5:’1.:7‘1:0.? 5.25 40 30
* Wide operating temperature SN7400 5.25 -0.4/16 5.0
Fast CMOS Technology
FCT
Key Features Applications Packaging Options
* Edge-rate control circuitry for signifi- * Programmable dividers * CDIP * SOIC
cantly improved noise characteristics e Transmission lines e CFP e SSOP
® | supports partial-power-down mode ° High—speed, low-power bus e LCC e TSSOP
operation ¢ Bus interface e PDIP
e ESD protection .
o MatcEed rise and fall times FCT Device Examples
« Fully compatible with TTL input and Device Ve (V) Drive (mA) tua) (1) at 5V
output logic levels E_D-ZQ_F-(_:T-_Z-ZS 5.25 —15/48 13
CD74FCT245 5.25 -15/64 7.0
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Resources

Package Options
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Package Options
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Resources
Related Logic Resources

Little Logic Guide Voltage Translation Guide

www.ti.com/lit/scyt129 Wwww.ti.com/lit/scyb018

Tl Logic and Linear Products

Voltage Level
Translation Guide

{l;l TEXAS INSTRUMENTS
&)

Jump start your design process

e Comprehensive reference designs

e Complete schematics/block diagrams
BOMs

Design files and test reports

© Search by product type,

application or keyword to find
inspiration for your next design I ID I ns

www.ti.com/tidesigns

Texas Instruments

Tl Logic and
Linear Products

i3 TExas INSTRUMENTS

Completing your designs

bli

Tl E2E"
Community

engineer.to.engineer,

solving problems

.e2e.ti.com:
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Tl Worldwide Technical Support

Internet

Tl Semiconductor Product Information Center
Home Page

TI E2E™ Community Home Page

e2e.ti.com

Product Information Centers

Americas Phone +1(512) 434-1560 Asia
Brazil Phone  0800-891-2616 Phone Toll-tree Number
Note: Toll-free numbers may not support
Mexico Phone 0800-670-7544 mobile and IP phones.
Australia 1-800-999-084
Fax _+_1 (_9_7?)_9_2_7-_63_7Z _________ China 800-820-8682
Internet/Email suppart.ti.com/sc/nic/americas.hitm Hong Kong 800-96-5941
. . India 000-800-100-8888
Europe, Middle East, and Africa Indonesia 001-803-8861-1006
Phone Korea 080-551-2804
European Free Call 00800-ASK-TEXAS ; _ann.an.
00500 275 53920
International +49 (0) 8161 80 2121 Philiopines 1-800-765.7404
Russian Support +7 (4) 95 98 10 701 niipp
Singapore 800-886-1028
Note: The European Free Call (Toll Free) number is not active in Tawan 0800-006800
all countries. If you have technical difficulty calling the free call Thailand 001-800-886-0010
number, please use the international number above. International  +86-21-23073444
Fax +86-21-23073686
Fax +(49) (0) 8161 80 2045 Email tiasia@ti.com or ti-china@ti.com
Internet www ti.com/asktexag Internet support.ti.comisc/pic/asia.htn
Direct Email asktexas@ti.com
Important Notice: The products and services of Texas Instruments
Incorporated and its subsidiaries described herein are sold subject to Tl's
Japan standard terms gnd conldition? of sale. Cté)stomﬁrs age adviseéj to obtain the
, most current and complete information about Tl products and services
Fax International +81-3-3344-5317 before placing ?rders,pﬂ assurges n(;) liability fofr gpplicatri?ns assistance,
: tomer’s applicati t designs, soft ,
Domestc 0120810086 B T B o
Internet/Email  International fsu_pport.ti.comlsc /piC /j_agan.htrﬁ compéiny’s pro?tiﬁts orfserwces does not constitute TI’s approval, warranty
e s EE ST il or endorsement thereor.
Domestic ww.tif.co.jp/pio

A021014

The platform bar, E2E, MicroStar Junior and OMAP are trademarks and
DLP is a registered trademark of Texas Instruments. All other trademarks
are the property of their respective owners.

© 2014 Texas Instruments Incorporated 13 TEXAS
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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