SN54F283, SN74F283
4-BIT BINARY FULL ADDERS
WITH FAST CARRY

SDFS069A — D2932, MARCH 1987 - REVISED OCTOBER 1993

® Full-Carry Look-Ahead Across the SN54F283 . .. J PACKAGE

Four Bits SN74F283 ... D OR N PACKAGE
(TOP VIEW)
® Systems Achieve Partial Look-Ahead
Performance With the Economy of Ripple 201 16 Ve
Carry B2]2 1sfiBs
® Package Options Include Plastic a2 [l s 14[] A3
Small-Outline Packages, Ceramic Chip =1 ()4 13]] =3
Carriers, and Standard Plastic and Ceramic Al lls 12]] A4
300-mil DIPs B1[]s 11[] B4
L cofl~ 0[] =4
description , aNo [l s afl c4

The 'F283 s a full adder that performs the addition

of two 4-bit binary words. The sum (Z) outputs are SN54F283 . . . FK PACKAGE

provided for each bit and the resultant carry (C4) (TOP VIEW)
output is obtained from the fourth bit. o

o OO
The device features full internal look-ahead ®nzSa
across all four bits generating the carry term C4 in ‘3—”2—"1—"2—(; ‘1—9'
typically 5.7 ns. This capability provides the A2 []a s[] A3
system designer with partial look-ahead 21 {]s 17[] =3
performance at the economy and reduced NC (] s 16[] NC
package count of a ripple-carry implementation. A1 ]]7 15[] A4
The adder logic, including the carry, is B1 8 9 1011 12 1314[ B4
implemented in its true form. End-around carry i | | o
can b_e accqmplished without the need for logic or 3 2 (zj 35
level inversion. 0}

The 'F283 can be used with either all-active-high NC — No internal cornection

{positive logic) or all-active-low (negative logic)
operands.

The SN54F283 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN74F283 is characterized for
operation from 0°C to 70°C.
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the D, J, and N packages.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard wamanty. does not ily include
testing of all parameters.
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logic diagram (positive logic)
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Pin numbers shown are for the D, J, and N packages.
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FUNCTION TABLE

OUTPUTS
INPUTS WHENCO=L WHEN CO=H

Al B1

e

~rIr-rIcIr-rI-CIrF-ICTIC
Ir-rr-rIIr-r-rITxTccr-TITC (8
ITIzrr-rrrIzxzzcr-c- Ry
rrrxrxxxzxzrzr~rr-r-r-r-r- @88
rrTITIr-r - IIrC-c-c IXIC I}
Txxzrrrrrxrr-exxxxcopBIRE
IIIIIII!‘III[‘I‘I‘I"I‘:g;

r TrITr~rrrI I IIrFCCc I
I rrxrxIxrr~rr IrrcCcr-C o

H H H H

NOTE: Input conditions at A1, B1, A2, B2, and C0 are used to determine outputs X1
and Z2 and the value of the internal carry C2. The values at C2, A3, B3, A4,
and B4 are then used to determine outputs £3, 4, and C4.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« v vt e -05Vto7V
Input voltage range (see Note 1) ... .. .. . -12Vto7V
INPUL CUITENE TANGE . . . ..ottt et e ettt et aas —-30mAto5mA
Voltage range applied to any outputinthe highstate ........................... ... ..., -05Vto Ve
Currentinto any outputinthelowstate ........... ... . i 40 mA
Operating free-air temperature range: SN54F283 ............ .. .. ...coiiiiia.n ~55°C to 125°C

SN74F283 . ... 0°C to 70°C
Storage temperature range ... .. ... e —-65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The input voltage ratings may be exceeded provided the input current ratings are observed.
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recommended operating conditions

SN54F283 SN74F283 UNIT
MIN NOM MAX| MIN NOM MAX
Vce Supply voitage 45 5 55 4.5 5 55 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
1T’ Input clamp current -18 ~-18 mA
IoH High-level output current -1 -1 mA
loL Low-level output current 20 20| mA
Ta Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54F283 SN74F283
PARAMETER TEST CONDITIONS UNIT
MmiN Tyt MAX| MIN TYPt MAX
VIK Voo =45V, ly=—18 mA -1.2 -12] v
Veg =45V IoH=-1mA 25 34 25 34
VOH v
Vec =475V, loH=—-1mA 27
VoL Veg=45V oL =20 mA 03 05 03 05| Vv
I Vee=55V, V=7V 0.1 01| mA
i Voo =55V, Vi=27V 20 20 HA
| Any A or B v 55V VIe05Y -1.2 -1.2 A
=55V, =0. m
I Cco cc ! -06 -086
tost Vee =55V, Vo=0 -60 -150 | -60 -150 | mA
icc Veg =55V, Vi=45V 36 55 36 55| mA
1 All typical values are at Voo = 5 V, Ta = 25°C.
¥ Not more than one output should be shorted at a time, and the duration of the short cifcuit should not exceed one second.
switching characteristics (see Note 2)
Vec=5V, Voc=45V1055V,
Cy =50 pF, Ci =50 pF,
RL =500 Q, R = 5000,
FROM TO L L
PARAMETER (INPUT) (OUTPUT) Ta =25°C TA = MIN to MAXS UNIT
‘F283 SN54F283 SN74F283
MIN TYP MAX| MIN MAX| MIN MAX
t 2.7 6.6 9.5 27 14 2.7 105
PLH co 5 ns
tPHL 32 66 95| 32 14| 32 105
1 3.2 6.6 9.5 3.2 14 3.2 10.5
FLH AorB X ns
tPHL 2.7 6.6 9.5 2.7 14 27 10.5
t 27 5.3 7.5 2.7 10.5 2.7 8.5
PLH co C4 ns
tPHL 22 5 7| 22 10| 22 8
1 27 53 7.5 2.7 10.5 2.7 8.5
PLH AorB c4 ns
tPHL 2.2 49 7 2.2 10 2.2 8

§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.
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