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4-BIT BINARY FULL ADDERS WITH FAST CARRY
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Systems Achieve Partial Look-Ahead (TOP VIEW)
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Pcearrfr(;rmance ith the Economy of Ripple s2 [ el vee
B2[]> 1s[]B3
® Supply Voitage and Ground on Camer Pins Az2(s 1a]] A3
to Simplify P-C Board Layout t1[ds s3[jrs
@ Package Options Include Plastic *’Small A1[]s  s2[]As
Outline’” Packages, Caramic Chip Carriers, 81s 11[]B4
and Standard Plastic and Ceramic 300-mil co[]s  1o[Jcta
DIPs GND[]s s{]Ca
& Dapendable Texas Instruments Quality and SN54HC283 . . . FK PACKAGE
Reliability {TOP VIEW)
Q
description g9ns :?Sn?
i . S OgoOoIy
These improved full adders perform the addition 3 2 1t 2019
of two 4-bit binary words. The sum (I} outputs azfla 181 A3
are provided for each bit, and the resultant carry 105 173
{C4) is obtained from the fourth bit. NCH s 16[NC
These adders feature full internal look-ahead Al 37 15 A4
across all four bits generating the carry term. B1ys 14(e4
This capability provides the system designer [252—01;_]1{1—2][121
with partial loock-ahead performance at the 3 % fé’ a3
economy and reduced package count of a ripple- o

carry implermentation. .
NC — No internal connection

The adder legic, including the carry, ts
implemented in its true form. End around carry
can be accomplished without the need for logic
or level inversion.

The SNG4HC283 is characterized for operation
over the full military temperature range of
—55°C to 125°C. The SN74HC283 is
characterized for operation from —-40°C to

85°C.
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SN54HC283, SN74HC283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

FUNCTIGN TABLE
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H = high level, L = low level

NOTE: Input conditions at A1, 81, A2, B2, and CO are used to determine outputs
L1 and L2 and the value of the internal carry C2. The values at C2, A3,
B3, A4, and B4 are then used to determine outputs £3, L4, and C4.

logic symbolt
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g3 1% a

B4 {11} 3 co 19} ca
co 21,

T This symbol is in accordance with ANSI/IEEE Std 91.1984 and
IEC Publication §17-12.
Pin numbers shown are for D, J, and N packages.
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SN54HC283, SN74HC283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

logic diagram (positive logic)
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Pin numbers shown are for D, J, and N packages.
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SN54H(C283, SN74HC283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

absolute maximum ratings over operating free-air temperature range?

Supply voltage, Vo . . e -05Vto7V
Input clamp current, IK (V] < Qor Vi > Vog) - ..o oo oo =20 mA
Qutput clamp current, log (VO < 0or VO > VCC) - oo oo e e s +20 mA
Continuous output current, Ig (Vg = 0to Vo) ... o oo o +25 mA
Continuous current through VCC or GND pins . . ... 0ottt i et et it e as + 50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package ... ....... ...... 300°C
Lead temperature 1.6 mm (1/16 in) from case for 10s: Dor Npackage . .. .............. 260°C
Storage temperature range . . . . . o i v i e e e e e e e -65°C to 150°C

TStresses bayand thosa listed under “‘absoiute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional aperation of the device at these or any other conditions beyond those indicated under ““recommanded operating
conditions™ is not implied. Exposure to absoluta-maximum-ratad conditions for extendad periods may affect device reliability.

recommended operating conditions

SNS4HC283 SN74HC283 UNIT
MIN NOM MAX] MIN NOM MAX
Ve Supply voitage 2 5 6 2 5 2] v
vee =2V 1.5 1.8
V|4 High-level input vottage Vg = 45V 3.15 3.15 v
Yoo =6V 4.2 4.2
Vee = 2V Q G.3 ] 0.3
Vi tow-level input voltage Vee = 4.5V 0 0.9 o 0.9 v
Veg =6V ¢ 1.2 0 1.2
Vi input voltage 4] Vee o) vee \%
Vo  Output voltage Q vee o) vee v
Voo = 2V o 1000 o] 1000
1 Input transition {rise and fall) times Vee =45V 0 500 [0 500 ns
Ve = 6V Q 400 0] 400
Ta  Operating free-air temperature -55 126]| —40 85 °C

electrical characteristics over recommendaed operating free-air tamperature range {unless otherwise
noted)

PARAMETER TEST CONDITIONS vee TA = 257°C SNS4HC283 SN7aHC283 UNIT
MIN  TYP MAX| MIN TYP MAX | MiN TYP MAX
2V 1.9 1.998 1.9 1.8
Vi = Viqor Vi, gy = —20pA 45V 4.4 4.499 4.4 4.4
VoH 6v 6.9 5,999 5.9 5.8 v
Vi=VigorVLlgH = —4mA | 45v| 398 4.30 3.7 3.84
Vi=ViHor V|, g = —-5.2mA 6¥| 548 5.80 5.2 5.34
FEY 0.002 0.1 0.1 0.1
Vi o= Vigor VL, gy = 20 zA 45V Q.00t 0.1 0.1 [
VoL 6V 0.001 0.1 0.1 a.1 v
Vi =Viqor V|, o = 4 mA 4.5V 0.17 0.26 0.4 0.33
V| = Vigor V|, lgL = 5.2 mA| 6V 0.15 0.26 a.4 0.33
Iy Vj = Vggor0 6V +0.1 + 100 + 1000 + 1000 nA
T Tice V) = Vegor0.1g = © 6V 8 160 80 T
G 2106V 3 10 10 10 pF
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SN54HC283, SN74HC283
4.BIT BINARY FULL ADDERS WITH FAST CARRY

switching characteristics over recommended operating free-air temperature range (uniess otherwise
noted), Ci = 50 pF {see Note 1}

PARAMETER FROM (INPUT) TO (QUTPUT) Voo Ta = 257C SN54HC283 | SN74HC283 UNIT

MIN TYP MAX MIN MAX MIN  MAX
2V 60 150 225 188

tnd CcO Any T 4.5V 20 30 45 37 ns
6 v 16 286 38 32
FAY BO 175 262 218

Tod Avor By i 4.5V 25 35 52 44 ns
6V 20 30 45 37
2V 70 175 262 218

tpd Co ca 45V 25 35 52 44 ns
6V 20 30 45 37
2V 30 175 262 218

Ind Ai ar Bi c4 4.5V 28 35 52 44 ns
6V 21 30 45 37
2V 8 75 110 95

ty Any 4.5V 2 15 22 19 ns
6V 5] 13 18 16

r de l Power dissipation capacitance 1 No load, Tpo = Z56°C 90 pF typ

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
SN74HC283D OBSOLETE SOIC D 16 TBD Call TI Call Tl
SN74HC283DR OBSOLETE SOIC D 16 TBD Call Tl Call Tl
SN74HC283N OBSOLETE PDIP N 16 TBD Call Tl Call Tl

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS) or Green (RoHS & no Sh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

Addendum-Page 1
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl 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 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. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

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

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright © 2005, Texas Instruments Incorporated
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