
LOGIC REFERENCE GUIDE
Bipolar, BiCMOS, and CMOS Logic Technology

Commitment,
Reliable Global Supply

Innovation,
Low-Voltage Logic Portfolio

Comprehensive,
Mature Logic Solutions

logic.ti.com

Functions
Portfolio Inside:
• 1.8-V Logic
• 2.5-V Logic
• 3.3-V Logic
• 5-V Logic

R E L I A B L E.  L O G I C.  I N N O V A T I O N.
TM

http://logic.ti.com


2
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TI does not

cross this line

on a family

level.

Welcome to the world of TI Logic! Texas Instruments
(TI) offers a full spectrum of logic functions and
technologies from mature Bipolar and BiCMOS 
families to the latest advanced CMOS families. TI’s
process technologies offer the logic performance
and features required for logic designs, while main-
taining support for the traditional logic products. 

TI also offers specialized, advanced logic products
that improve overall system performance and address
design issues, including testability, low skew require-
ments, bus termination, memory drivers and low
impedance drivers.

A wide variety of packaging options are a bonus
for those looking to design with TI Logic. TI has
made advancements in the logic industry by intro-
ducing logic in the latest packaging innovations,
including the world’s smallest logic package,

NanoStarTM, and the latest in ball grid array 
packaging (BGA), MicroStar Jr.TM and MicroStar
BGATM.

As the world leader in logic, TI offers logic fami-
lies at every price/performance node, benchmark
delivery reliability, and leading service and support.
Start here to find the right TI Logic for your needs. 

For additional logic information including applica-
tion reports, samples and datasheets, visit:

logic.ti.com

To access the TI Logic KnowledgeBase and get
answers to your technical questions go to:

www.ti.com/logickb

To subscribe to LogicNews, a monthly newsletter
featuring new products and other TI Logic news, visit:

www.ti.com/sc/logicnews

http://logic.ti.com
http://www.ti.com/logickb
http://www.ti.com/sc/logicnews


3

1.8-V
Logic

2.5-V
Logic

5-V
Logic

3.3-V
Logic

FAMILY SPECIFICATION COMPARISON
tpd I/O IOH IOL Static

VCC VCC max Tolerance Input Output (max) (max) Current ICC Isolation
Technology (V) Range (ns) (V) Compatibility Compatibility Port (mA) (mA) (µA) Level*

Bipolar
ALS 5 4.5 to 5.5 10.0 5 TTL TTL Both –15 24 58 mA 0
AS 5 4.5 to 5.5 7.5 5 TTL TTL Both –15 64 143 mA 0

A –3 24
74F 5 4.5 to 5.5 6.0 5 TTL TTL B –15 64 120 mA 0

LS 5 4.75 to 5.25 12.0 5 TTL TTL Both –15 24 95 mA 0
S 5 4.75 to 5.25 9.0 5 TTL TTL Both –15 64 180 mA 0

TTL 5 4.75 to 5.25 22.0 5 TTL TTL Both –0.4 16 22 mA 0
BiCMOS

ABT 5 4.5 to 5 3.5 5 LVTTL/TTL TTL Both –32 64 250 1
A –60 90

ABTE 5 4.5 to 5.5 5.2 5 ETL TTL B –12 12 48 1

A –3 24
BCT 5 4.5 to 5.5 6.6 5 LVTTL/TTL TTL B –15 64 90 mA 2

CMOS
AC 5 3.0 to 5.5 6.5 VCC + 0.5 CMOS CMOS Both –24 24 40 0

ACT 5 4.5 to 5.5 8.0 VCC TTL CMOS Both –24 24 40 0
AHC 5 2.0 to 5.5 7.5 5.5** CMOS CMOS Both –8 8 40 0

AHC1G 5 2.0 to 5.5 5.0 5.5** CMOS CMOS Both –8 8 10 0
AHCT 5 4.5 to 5.5 7.7 5.5** TTL CMOS Both –8 8 40 0

AHCT1G 5 4.5 to 5.5 5.0 5.5** TTL CMOS Both –8 8 40 0
CBT 5 4.0 to 5.5 0.25 5.5 TTL TTL Both N/A N/A 3 0

CBT-C 5 4.0 to 5.5 0.25 5.5 TTL TTL Both N/A N/A 3 1
CBT1G 5 4.0 to 5.5 0.25 5.5 TTL TTL Both N/A N/A 1 0
CD4K 5,10,15 3.0 to 18.0 – VCC CMOS CMOS Both –0.2, –0.5, 0.52, 1.3, 5, 10, 20 0

–1.4 3.6
– LVTTL/TTL BTL A –3 24

FB (’2040) 5 – 8.2 5 BTL LVTTL/TTL B N/A 100 70 mA 3

FCT 5 4.75 to 5.25 5.3 5 TTL TTL Both –15 64 80 0
HC 5 2.0 to 6.0 21.0 VCC CMOS CMOS Both –7.8 7.8 80 0

HCT 5 4.5 to 5.5 30.0 VCC TTL CMOS Both –6 6 80 0
Bipolar

ALB 3.3 3.0 to 3.6 2.0 VCC + 0.5 Custom Custom Both –25 25 800 0
BiCMOS

ALVT 3.3 2.3 to 3.6 3.5 5 LVTTL/TTL LVTTL Both –8 24 4.5 mA 2
LVT 3.3 2.7 to 3.6 3.5 5 LVTTL/TTL LVTTL Both –32 64 190 2

A –24 24
VME 3.3 3.15 to 3.45 14.5 5 LVTTL/TTL LVTTL/TTL B –48 64 30 mA 3

CMOS
ALVC 3.3 1.65 to 3.6 3.0 VCC LVTTL/TTL LVCMOS Both –24 24 20 0
ALVCF 3.3 2.3 to 3.6 3.5 VCC LVTTL/TTL LVCMOS Both –12 12 40 0

AUP1G/2G/3G 3.3 0.8 to 3.6 4.0 3.6 LVCMOS LVCMOS Both –4 4 0.9 1
CBTLV 3.3 2.3 to 3.6 0.25 3.6 LVCMOS LVCMOS Both N/A N/A 10 1

CBTLV1G 3.3 2.3 to 3.6 0.25 3.6 LVCMOS LVCMOS Both N/A N/A 10 1
CB3Q 3.3 2.3 to 3.6 0.2 5 LVTTL/TTL LVTTL/TTL Both N/A N/A 0.7 mA 1
CB3T 3.3 2.3 to 3.6 0.2 5 TTL TTL Both N/A N/A 40 1

LVTTL/TTL GTL A –24 24
GTL 3.3 3.15 to 3.45 6.5 5 GTL LVTTL/TTL B N/A 50 80 mA 1

5 LVTTL/TTL GTLP A –24 24
GTLP 3.3 3.15 to 3.45 7.7 4.6 GTLP LVTTL/TTL B N/A 100 40 mA 3

3.3 HSTL D N/A N/A
HSTL 3.3 3.15 to 3.45 5.0 N/A N/A LVTTL Q –24 24 50 mA 0

LV-A 3.3 2.0 to 5.5 14.0 5 LVCMOS LVTTL Both –8 8 20 1
LVC 3.3 1.65 to 3.6 4.0 5.5 LVTTL/TTL LVCMOS Both –24 24 10 1

LVC1G/2G/3G 3.3 1.65 to 5.5 3.5 5.5 LVTTL LVTTL Both –24 24 10 1
LVCZ 3.3 2.7 to 3.6 4.0 5.5 LVTTL/TTL LVCMOS Both –24 24 60 2

3.3 SSTL_3 D/A N/A N/A
SSTL 3.3 2.3 to 3.6 3.7 N/A N/A SSTL_3 Q/Y –20 20 90 mA 0

CMOS
AVC 2.5 1.4 to 3.6 2.0 3.6 LVCMOS LVCMOS Both –8 8 20 1

3.3 SSTL_2 SSTL_2 D N/A N/A
SSTV 2.5 2.3 to 2.7 2.8 N/A N/A Class 2 Q –16 16 56 mA 0

3.3 SSTL_2 SSTL_2 D N/A N/A
SSTVF 2.5 2.3 to 2.7 2.6 N/A N/A Class 1 Q –16 16 56 mA 0

CMOS
AUC 1.8 0.8 to 2.7 2.0 3.6 LVCMOS LVCMOS Both –8 8 10 1

AUC1G/2G/3G 1.8 0.8 to 2.7 2.0 3.6 LVCMOS LVCMOS Both –8 8 10 1
2.3 SSTL_18 D N/A N/A

SSTU 1.8 1.7 to 1.9 2.5 N/A N/A SSTL_18 Q –8 8 50 mA 0

*VCC listed is optimized node. For more specification information visit logic.ti.com
The information provided is general product specifications. For specific device information, please consult the respective data sheet.
Level 1 = Partial power-down Level 2 = Hot insertion  Level 3 = Live insertion **5.5-V tolerance at input only

http://logic.ti.com


4

1.8-V
Logic

2.5-V
Logic

3.3-V
Logic

5-V
Logic

Bu
ffe

rs
/D

riv
er

s/
Bu

s 
Tr

an
sc

ei
ve

rs

Fl
ip

 F
lo

ps
/L

at
ch

es

Bu
s 

Te
rm

in
at

io
n 

Ar
ra

ys

Co
un

te
rs

Re
gi

st
er

s

En
co

de
rs

/D
at

a 
Se

le
ct

or
s/

M
ul

tip
le

xe
rs

De
co

de
rs

/D
em

ul
tip

le
xe

rs
Co

m
pa

ra
to

rs
/P

ar
ity

Ge
ne

ra
to

rs
 a

nd
 C

he
ck

er
s

Ar
ith

m
et

ic
 C

irc
ui

ts

Ga
te

s

Un
iv

er
sa

l B
us

 D
riv

er
s/

Tr
an

sc
ei

ve
rs

Sw
itc

he
s

FAMILY PORTFOLIO
Functions

Technology Little LogicTM Gates
Bipolar

ALS ✔ ✔ – ✔ ✔ ✔ ✔ ✔ – ✔ – – – ✔

AS ✔ ✔ – ✔ ✔ ✔ ✔ ✔ ✔ ✔ – – – ✔

74F ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ – ✔ – – – ✔

LS ✔ ✔ – ✔ ✔ ✔ ✔ ✔ ✔ ✔ – – – ✔

S ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ – – – ✔

TTL ✔ ✔ – ✔ – ✔ ✔ – – ✔ – – – ✔

BiCMOS
ABT ✔ ✔ – – – ✔ ✔ – – – ✔ – – –

ABTE ✔ – – – – – – – – – – – – –
BCT ✔ ✔ – – – – ✔ – – – ✔ – – –

CMOS
AC ✔ ✔ – ✔ ✔ ✔ ✔ – – ✔ – – – –

ACT ✔ ✔ ✔ – – ✔ ✔ ✔ – ✔ – – – ✔

AHC ✔ ✔ – ✔ ✔ ✔ ✔ – – ✔ – – – ✔

AHC1G ✔ – – – – – – – – ✔ – – ✔ –
AHCT ✔ ✔ – – ✔ ✔ ✔ – – ✔ – – – –

AHCT1G ✔ – – – – – – – – ✔ – – ✔ –
CBT – – – – – – – – – – – ✔ – –

CBT-C – – – – – – – – – – – ✔ – –
CBT1G – – – – – – – – – – – ✔ ✔ –
CD4K ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ – ✔ – ✔ – –

FB ✔ – – – – – – – – – – – – –
FCT ✔ ✔ – ✔ ✔ ✔ ✔ ✔ – – ✔ – – ✔

HC ✔ ✔ – ✔ ✔ ✔ ✔ ✔ – ✔ – – – ✔

HCT ✔ ✔ – ✔ ✔ ✔ ✔ ✔ – ✔ – – – ✔

Bipolar
ALB ✔ – – – – – – – – – – – – –

BiCMOS
ALVT ✔ ✔ – – – – – – – – ✔ – – –
LVT ✔ ✔ – – – – – – – – ✔ – – –
VME – – – – – – – – – – ✔ – – –

CMOS
ALVC ✔ ✔ – – ✔ – – – – ✔ ✔ – – ✔

ALVCF ✔ – – – – – – – – – – – – –
AUP1G/2G/3G – – – – – – – – – – – – ✔ –

CBTLV – – – – – – – – – – – ✔ – –
CBTLV1G – – – – – – – – – – – ✔ ✔ –

CB3Q – – – – – – – – – – – ✔ – –
CB3T – – – – – – – – – – – ✔ – –
GTL ✔ – – – – – – – – – ✔ – – –

GTLP ✔ – – – – – – – – – ✔ – – –
HSTL – ✔ – – – – – – – – – – – –
LV-A ✔ ✔ – ✔ ✔ ✔ ✔ – – ✔ – ✔ – ✔

LVC ✔ ✔ – – – ✔ ✔ – – ✔ ✔ ✔ – ✔

LVC1G/2G/3G ✔ – – – – ✔ ✔ – – ✔ – ✔ ✔ –
LVCZ ✔ – – – – – – – – – – – – –
SSTL ✔ – – – – – – – – – – – – –

CMOS
AVC ✔ ✔ – – – – – – – – ✔ – – –

SSTV ✔ – – – – – – – – – – – – –
SSTVF ✔ – – – – – – – – – – – – –

CMOS
AUC ✔ – – – – – – – – – ✔ – – –

AUC1G/2G/3G ✔ – – – – – – – – ✔ – – ✔ –
SSTU ✔ – – – – – – – – – – – – –
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Bit Width
Octals Widebus Widebus+ Features

✔ – – 140 bipolar logic functions.
✔ – – High-speed, high-drive TTL logic family.
✔ – – General-purpose family of high-speed advanced bipolar logic.
✔ – – Classic line of logic devices. TI stands to be the last major supplier.
✔ – – Continues to offer replacement alternatives for mature systems. TI stands to be the last major supplier.
✔ – – Well-known mature logic family. TI stands to be the last major supplier.

✔ ✔ ✔ High drive, low power consumption, and reduced transmission-line effects. Includes IOFF and power-up 3-state.
– ✔ – ABTE has wider noise margins and is backward compatible with existing TTL logic.
✔ – – TTL I/O with high speeds, 64-mA output drive, very low power in the disabled mode.

✔ – – AC types feature 1.5-V to 5.5-V operation and balanced noise immunity at 30% of the supply voltage.
✔ ✔ – Reliable, low-power logic family with 24-mA output current at 5-V VCC.
✔ ✔ – AHC migration path for high-speed CMOS (HC) users by providing enhanced performance, low noise and broad product selection.
– – – Single-gate version of AHC. Operating range of 2.0-V to 5.5-V VCC; optimized at 5.0 V.
✔ ✔ – TTL compatible inputs simplify interfacing TTL outputs to high-speed CMOS outputs.
– – – Single-gate version of AHCT. Operating range of 4.5-V to 5.5-V VCC; optimized at 5.0 V.
✔ ✔ – TI's original bus switch family. Offers a broad line of 5-V bus switches in a variety of packages.
✔ ✔ – Improved version of CBT family including: –2-V undershoot protection, faster enable/disable times, IOFF and improved ESD protection.
– – – Single-gate version of TI‘s 5-V CBT bus switches.
– – – Wide operating voltage range allows use of CD4K devices in varied applications. Maximum dc supply-voltage rating of 20 V.
– – – Supports live insertion with Ioff, power-up 3-state and bias VCC.
✔ – – Designed for high-current-drive bus interface applications. Optimized at 5 V.
✔ – – Reliable family designed for low-power, medium- to low-speed applications. Over 250 functions.
✔ – – Reliable family designed for low-power, medium- to low-speed applications. Over 250 functions.

– ✔ – 3.3-V family with maximum propagation delays of 2.2 ns.

– ✔ – 3.3-V or 2.5-V operation with 5-V tolerant I/O capability for use in a mixed voltage environment.
✔ ✔ ✔ Delivers 3.5-ns propagation delays at 3.3 V and current drive of 64 mA. Ideal for workstation, networking, and telecom applications.
– – – High-speed backplane operation is a direct result of the improved OECTM circuitry and high drive that has been designed and

tested into the VME64x backplane model.

✔ ✔ – High-performance 3.3-V family with typical propagation delays of less than 3 ns.
– – – High-speed memory interface for PC133.
– – – Lowest power logic solution on the market; 91% less static power consumption than industry standard 3.3-V technology.
✔ ✔ – 3.3-V bus switch family to complement the CBT family.
– – – Single-gate version of TI‘s 3.3-V CBTLV bus switches.
✔ ✔ – 2.5-V/3.3-V low-voltage, high-bandwidth bus-switch family offers very low and flat on-state resistance.
✔ ✔ – 2.5-V/3.3-V bidirectional voltage-translator bus switch family fully supports mixed-mode signal operation on all data ports.
– – – High-speed point-to-point bus family.
– – – High-performance multipoint backplane family.
– – – HSTL-to-LVTTL memory address latches.
✔ – – Expanded voltage operation range while maintaining low power consumption (2-V to 5.5-V VCC). Includes IOFF for partial-power-down.
✔ ✔ ✔ Reliable, high-performance logic family optimized at 3.3 V. 5-V tolerance.
– – – Wide operating voltage range of 1.65 to 5.5 V. Available in NanoStarTM/NanoFreeTM packages.
– – – Supports hot insertion with the addition of power-up 3-state circuitry.
– – – High-speed memory interface for PC133.

– ✔ – Optimized at 2.5 V with propagation delays under 2 ns. Includes TI’s DOCTM circuitry.
– ✔ – High-speed memory interface for PC1600/2100 (DDR 200/266).
– ✔ – High-speed memory interface for PC2700/3200 (DDR 333/400).

– ✔ ✔ First logic family optimized at 1.8 V with operation to sub-1-V levels.
– – – 1.8-V high-speed, low-power family with maximum propagation delays of 2.0 ns. Available in NanoStar/NanoFree packages.
– – ✔ High-speed memory interface for PC2-3200/4300 (DDR2 400/533).
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LOGIC INDUSTRY CROSS-REFERENCE
TI Fairchild Hitachi IDT ON Pericom Philips Toshiba ST

Bipolar
ALS ALS – – – – ALS – –
AS AS – – – – – – –
74F F – – F – F – –
LS LS – – LS – – – –
S S – – – – – – –

TTL TTL – – – – – – –
BiCMOS

ABT ABT ABT – – – ABT ABT –
ABTE ETL – – – – – – –
BCT BCT – – BC – – BC –

CMOS
AC AC AC – AC – – AC AC

ACT ACT ACT – ACT – – ACT ACT
AHC VHC – – VHC – AHC VHC VHC

AHC1G NC7S – – MC74VHC – – TC7S 74V1G
AHCT VHCT – – – – AHCT VHCT VHCT

AHCT1G NC7ST – – MC74VHC1GT – – TC7SHET 74V1T
CBT FST – FST/QS – PI5C – – –

CBT-C FSTU – – – PI5C-C – – –
CBT1G NC7SB – – – – – TC7SB –
CD4K CD4K – – MC1400 – – TC4 HCF4

FB DS – – – – FB – –
FCT – – FCT – FCT – – –
HC HC HC – HC – HC HC HC

HCT HCT HCT – HCT – HCT HCT HCT
Bipolar

ALB – – – – – – – –
BiCMOS

ALVT – – – – ALVT ALVT – –
LVT LVT LVT – – – LVT – –
VME – – – – – – – –

CMOS
ALVC VCX ALVC ALVC VCX ALVC ALVC VCX VCX
ALVCF – – – – – – – –

AUP1G/2G/3G NC7SP – – – – – – –
CBTLV – – CBTLV – PI3B – – –

CBTLV1G – – – – – – TC7SBL –
CB3Q – – IDTQS3VH – – – – –
CB3T – – – – – – – –
GTL – – – – – GTL – GTL

GTLP GTLP – GTLP – – GTLP – –
HSTL – – – – – – – –
LV-A LVQ/LVX LV – LVQ/LVX – LV LVQ/LVX –
LVC LCX LVC LVC/LCX LCX LCX/LPT LVC LCX LCX

LVC1G/2G/3G NC7SZ – IDT74LVC1G NL17SZ PI74STX1G 74LVC1G TC7SZ 74LX1G
LVCZ – – – – – – – –
SSTL – – – – – SSTL – –

CMOS
AVC – – – – AVC AVC – –

SSTV SSTV SSTV SSTV – SSTV SSTV – –
SSTVF – – SSTVF – SSTVF – – –

CMOS
AUC ULP – AUC – – AUC – –

AUC1G/2G/3G NV7SP – – – – 74AUC1G – –
SSTU – – SSTU – SSTU SSTU – –
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For more information, visit: 

logic.ti.com
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PACKAGING

0.295
(7,50)

0.323
(8,20)

Lead pitch = 0.026 (0,65)
Height = 0.079 (2,0)

Area = 0.095 (62)

20-pin 

SSOP (DB)

0.260
(6,60)

0.260
(6,60)

Lead pitch = 0.026 (0,65)
Height = 0.047 (1,20)

Area = 0.068 (44)

20-pin

TSSOP (PW)

0.197
(5,00)

0.252
(6,40)

Lead pitch = 0.016 (0,40)
Height = 0.047 (1,20)

Area = 0.050 (32)

20-pin 

TVSOP (DGV)

0.630
(16,00)

0.420
(10,67)

Lead pitch = 0.025 (0,635)
Height = 0.110 (2,79)

Area = 0.265 (171)

48-pin Widebus

SSOP (DL)

TM

0.496
(12,60)

0.327
(8,30)

Lead pitch = 0.020 (0,50)
Height = 0.047 (1,20)
Area = 0.162 (105)

48-pin Widebus

TSSOP (DGG)

TM

0.386
(9,80)

0.260
(6,60)

Lead pitch = 0.016 (0,40)
Height = 0.047 (1,20)

Area = 0.100 (63)

48-pin Widebus

TVSOP (DGV)

TM

0.220
(5,60)

0.634
(16,10)

Ball pitch = 0.031 (0,80)
Height = 0.055 (1,40)
Area = 0.139 (90,2)

114-ball

MicroStar BGATM 
(GKF/ZKF)

0.220
(5,60)

0.544
(13,60)

Ball pitch = 0.031 (0,80)
Height = 0.055 (1,40)
Area = 0.139 (90,2)

96-ball

MicroStar BGATM 
(GKE/ZKE)

0.181
(4,60)

0.280
(7,10)

Ball pitch = 0.026 (0,65)
Height = 0.039 (1,00)
Area = 0.051 (32,7)

56/48-ball

MicroStar Jr.TM BGA 
(GQL/ZQL)

0.122
(3,10)

0.161
(4,10)

Ball pitch = 0.026 (0,65)
Height = 0.039 (1,00)
Area = 0.020 (12,7)

20-ball

MicroStar Jr.TM BGA 
(GQN/ZQN)

0.037
(0,95)

0.057
(1,45)

Ball pitch = 0.020 (0,50)
Height = 0.020 (0,50)
Area = 0.002 (1,26)

5-ball/6-ball

NanoFreeTM (YZP)
NanoStarTM (YEP)

0.118
(3,00)

0.118
(3,00)

Lead pitch = 0.037 (0,95)
Height = 0.047 (1,20)

Area = 0.014 (9)

5-pin

SOT-23 (DBV)

0.085
(2,15)

0.091
(2,30)

Lead pitch = 0.026 (0,65)
Height = 0.037 (0,95)
Area = 0.008 (4.95)

5-pin

SC-70 (DCK)

Dimensions are in inches (millimeters)

0.037
(0,95)

0.077
(1,95)

Ball pitch = 0.020 (0,50)
Height = 0.020 (0,50)
Area = 0.003 (1,85)

8-ball

NanoFreeTM (YZP)
NanoStarTM (YEP)

0.144
(3,65)

0.144
(3,65)

Lead pitch = 0.020 (0,50)
Height = 0.039 (1,00)
Area = 0.021 (13,3)

14-pin

QFN (RGY)

0.144
(3,65)

0.163
(4,15)

Lead pitch = 0.020 (0,50)
Height = 0.039 (1,00)
Area = 0.023 (15,1)

16-pin

QFN (RGY)

0.144
(3,65)

0.183
(4,65)

Lead pitch = 0.020 (0,50)
Height = 0.039 (1,00)
Area = 0.026 (17,0)

20-pin

QFN (RGY)

For more TI Logic packaging offerings, visit: 

logic.ti.com
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