54F/74F283

General Description

The 'F283 high-speed 4-bit binary full adder with internal
carry lookahead accepts two 4-bit binary words (Ag-Ag,
Bo-B3) and a Carry input (Cp). It generates the binary Sum
outputs (Sp-S3) and the Carry output (C4) from the most
significant bit. The 'F283 will operate with either active
HIGH or active LOW operands (positive or negative logic).

&National Semiconductor

4-Bit Binary Full Adder with Fast Carry

Features

m Guaranteed 4000V minimum ESD protection

November 1994

Commercial Military :chnI::ge(: Package Description
74F283PC N16E 16-Lead (0.300” Wide) Molded Dual-In-Line
54F283DM (Note 2) J16A 16-Lead Ceramic Dual-In-Line
74F283SC (Note 1) M16A 16-Lead (0.150" Wide) Molded Small Outline, JEDEC
74F283SJ (Note 1) M16D 16-Lead (0.300" Wide) Molded Small Outline, EIAJ
54F283FM (Note 2) W16A 16-Lead Cerpack
54F283LL (Note 2) E20A 20-Lead Ceramic Leadless Chip Carrier, Type C
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Note 1: Devices also available in 13" reel. Use suffix = SCX and SJX.
Note 2: Military grade device with environmental and burn-in processing. Use suffix = DMQB, FMQB and LMQB.

Pin Assignment

Connection Diagrams

for DIP, SOIC and Flatpak
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Unit Loading/Fan Out

54F/74F

Pin Names Description U.L. Input g/l

HIGH/LOW Output lon/loL
Ao-Az A Operand Inputs 1.0/2.0 20 pA/—1.2mA
Bo-Bs B Operand Inputs 1.0/2.0 20 nA/—1.2mA
Co Carry Input 1.0/1.0 20 nA/—0.6 mA
So-S3 Sum Outputs 50/33.3 —1mA/20 mA
Cy Carry Output 50/33.3 —1mA/20 mA

Functional Description
The 'F283 adds two 4-bit binary words (A plus B) plus the
incoming Carry (Cp). The binary sum appears on the Sum
(Sp—S3) and outgoing carry (C4) outputs. The binary weight
of the various inputs and outputs is indicated by the sub-
script numbers, representing powers of two.

20 (Ag + Bg + Co) + 21 (A1 + By)

+ 22 (A2 + Bo) + 28 (Agz + Bg)
= Sp + 2S1 + 4S, + 8S3 + 16C,
Where (+) = plus

Interchanging inputs of equal weight does not affect the op-
eration. Thus Cp, Ag, Bo can be arbitrarily assigned to pins
5, 6 and 7 for DIPS, and 7, 8 and 9 for chip carrier packages.
Due to the symmetry of the binary add function, the 'F283
can be used either with all inputs and outputs active HIGH
(positive logic) or with all inputs and outputs active LOW
(negative logic). See Figure 1. Note that if Cg is not used it
must be tied LOW for active HIGH logic or tied HIGH for
active LOW logic.

Due to pin limitations, the intermediate carries of the 'F283
are not brought out for use as inputs or outputs. However,

other means can be used to effectively insert a carry into, or
bring a carry out from, an intermediate stage. Figure 2
shows how to make a 3-bit adder. Tying the operand inputs
of the fourth adder (Ag, B3) LOW makes Sg dependent only
on, and equal to, the carry from the third adder. Using some-
what the same principle, Figure 3 shows a way of dividing
the 'F283 into a 2-bit and a 1-bit adder. The third stage
adder (Ay, Bp, Sp) is used merely as a means of getting a
carry (Cqo) signal into the fourth stage (via Ay and By) and
bringing out the carry from the second stage on S,. Note
that as long as Ao and B, are the same, whether HIGH or
LOW, they do not influence Sy. Similarly, when Ay and B
are the same the carry into the third stage does not influ-
ence the carry out of the third stage. Figure 4 shows a meth-
od of implementing a 5-input encoder, where the inputs are
equally weighted. The outputs Sp, S and S, present a bina-
ry number equal to the number of inputs I1-15 that are true.
Figure 5 shows one method of implementing a 5-input ma-
jority gate. When three or more of the inputs l1-I5 are true,
the output M5 is true.

Co| Ao A Ay A3 | By By By B3z | Sg S1 S S3 | Cq
Logic Levels L L H L H H L L H H H L L H
Active HIGH 0 0 1 0 1 1 0 0 1 1 1 0 0 1
Active LOW 1 1 0 1 0 0 1 1 0 0 0 1 1 0

Active HIGH: 0 + 10 + 9 = 3 + 16

Active LOW:1 + 5+ 6 =12+ 0

FIGURE 1. Active HIGH versus Active LOW Interpretation
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Functional Description (continued)
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FIGURE 2. 3-Bit Adder '
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FIGURE 3. 2-Bit and 1-Bit Adders
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FIGURE 4. 5-Input Encoder S
TL/F/9513-8
FIGURE 5. 5-Input Majority Gate
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Logic Diagram

TL/F/9513-9
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (note 1)

Recommended Operating

If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales . .
y o P A Free Air Ambient Temperature
Office/Distributors for availability and specifications. Military —55°Cto +125°C
Storage Temperature —65°Cto +150°C Commercial 0°C to +70°C
Ambient Temperature under Bias —55°Cto +125°C Supply Voltage
Junction Temperature under Bias —55°Cto +175°C Military +4.5Vto +5.5V
Plastic —55°Cto +150°C Commercial +4.5Vto +5.5V
Ve Pin Potential to
Ground Pin —0.5Vto +7.0V
Input Voltage (Note 2) —0.5Vto +7.0V
Input Current (Note 2) —30mAto +5.0mA
Voltage Applied to Output
in HIGH State (with Vgg = 0V)
Standard Output —0.5Vto Vgo
TRI-STATE® Output —0.5Vto +5.5V
Current Applied to Output
in LOW State (Max) twice the rated lg| (mA)
ESD Last Passing Voltage (Min) 4000V
Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under
these conditions is not implied.
Note 2: Either voltage limit or current limit is sufficient to protect inputs.
DC Electrical Characteristics
Symbol Parameter S4F/74F Units | V¢e Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 \" Recognized as a HIGH Signal
Vi Input LOW Voltage 0.8 \" Recognized as a LOW Signal
Vep Input Clamp Diode Voltage —1.2 \" Min In= —18 mA
VoH Output HIGH 54F 10% Vo 2.5 loH = —1mA
Voltage 74F 10% Ve 25 \ Min loH= —1mA
74F 5% Voo 2.7 loH = —1mA
VoL Output LOW 54F 10% Vg 0.5 v Min loL = 20 mA
Voltage 74F 10% Vo 0.5 loL = 20 mA
4 Input HIGH Current 54F 20.0 ViN = 2.7V
74F 5.0 pA | Max
IBvI Input HIGH Current 54F 100 ViN = 7.0V
Breakdown Test 74F 7.0 KA Max
IcEx Output HIGH 54F 250 Vout = Voo
Leakage Current 74F 50 HA Max
Vip Input Leakage Test Ip =19 pA
74F 475 v 0.0 All Other Pins Grounded
lop Output Leakage Viop = 150 mV
Circuit Current 74F 3.78 HA 0.0 All Other Pins Grounded
i Input LOW Current —0.6 ViN = 0.5V (Cp)
o | MA | MR = 05V (An Br)
los Output Short-Circuit Current —60 —150 mA Max | Vout = 0V
IccH Power Supply Current 36 55 mA Max | Vo = HIGH
lcoL Power Supply Current 36 55 mA Max | Vo = LOW
5

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/4644794/54F283FMNOPB.html

AC Electrical Characteristics

74F 54F 74F
Ta = +25°C - -~
Symbol Parameter Vge = +5.0V Tg’ Vﬁ% ; '\:“ TAévc: 50 c: m Units
CL = 50 pF L P L P
Min Typ Max Min Max Min Max
tpLH Propagation Delay 3.5 7.0 9.5 3.5 14.0 3.5 11.0 ns
tpHL Coto Sy 3.0 7.0 9.5 3.0 14.0 3.0 11.0
tpLH Propagation Delay 3.0 7.0 9.5 3.0 17.0 3.0 13.0 ns
tPHL AnorBpto Sy 3.0 7.0 9.5 3.0 14.0 3.0 11.5
tpLH Propagation Delay 3.0 5.7 7.5 3.0 10.5 3.0 8.5 ns
tPHL CotoCy 3.0 5.4 7.0 25 10.0 3.0 8.0
tpLH Propagation Delay 3.0 5.7 7.5 3.0 10.5 3.0 8.5 ns
tPHL AnorBptoCy 25 5.3 7.0 25 10.0 25 8.0

Ordering Information

defined as follows:

74F 283
Temperature Range Family 47_

74F = Commercial

S

54F = Military
Device Type
Package Code
P = Plastic DIP
D = Ceramic DIP
F = Flatpak

L = Leadless Chip Carrier (LCC)
S = Small Outline SOIC JEDEC
SJ = Small Outline SOIC EIAJ

The device number is used to form part of a simplified purchasing code where the package type and temperature range are

X
T— Special Variations
QB = Military grade device with
environmental and burn-in
processing
X = Devices shipped in 13" reel

Temperature Range
C=Commercial (0°C to +70°C)
M = Military (—55°C to + 125°C)
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Physical Dimensions inches (millimeters)
0.200+0.005
(5.080£0.127)
e 4505 0.015+0.010
¥ > (0.381+0.254)
0.350+0.008 0.015 A
“_m.aeuin.znay$ _>' % (0.381) S f\\ [g ?g; gg;;)
(1.600 —1.905) MIN TYP O\ / ]
0.022-0.028
—(0.559—0.711)
0.077-0.093 v TvP
{1.959—2.362) —
P 0.045-0.055 } | T
e~~~ Z (1.143—1.397) /]
DETAIL A e _0.067-0.083 .>| | tu.ms-uoss
(1.702 -2.108) N 183-1.397)
i ide Vi TYp (1.1431.397)
Top View Side View TYP
7 ggex 0.04020.010
{1.016£0.254)
3PLCS
Bottom View
s L
(0.076) WX T
MIN TYP
0.022 T
(0.550—»| |« 0.006
MAX TYP (0.152)
MIN Typ
Detail A
E20A (REV D)
20-Lead Ceramic Leadless Chip Carrier (L)
NS Package Number E20A
0.785
[19 94] MAX ———m
16 9
DA AN A T
0.220-0.310
[5.59-7.87]
¥
0,025 PRIV P VI i BN
[0-64] 1 s 0.005-0.020
R T0.13-0.51] TP
0.037 £ 0.005
TYP
oo0s | [0-94%0.13] 0.290-0.320_
1 13] —| - 0.055£0.005 7.37-8.13
[0.13] N > 1003 TP GLASS SEALANT
gMINTYP '
0.020-0.060 yp
0.200 N [0.51-1.52] 0.180 yax e
[5.08] H H [4.57]
MAX TYP | | | 0.010%0.002
- TYP
) | H ‘_4_ MIN TYP t ” / [0.25£0.05]
0.125-0.200 i
TYP — 959+ 5°
(3.18-5.08] L~ TYP L TYP
0.080 e
BO[T%-l OEBN}DZAX o 0.018+0.003 0.310-0.410
lo.46:0.08] 17 [7.87-10.41] 1184 (REV L)
0.100£0.010 1yp
[2.54 £ 0.25]
16-Lead Ceramic Dual-In-Line Package (D)
NS Package Number J16A
7
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Physical Dimensions inches (millimeters) (Continued)

0.386—0.394
(@80a 1000
E 1% 14 13 12 1 10 9
0.228-0.244 300
(5.791-6.198) TYP
o /\R
PUU0 U 0+t
LEAD NO.1 T2 3 4 5 6 T 2 )
IDENT 0.010 yax
{0.259)
0.150-0.157
(3.810—3.988)
200-0.020 0.053-0.069
T0.25a—0.508) <™ "* {1.346—1.753) 0.004-0.010
8° MAX TYP {0.102 - 0.254)
ALL LEADS T -
e —1
LJ% Y EEEEEEEd —
) T "{ * ’ ? PLANE
0.008-0.010 0014 0.050 0.014-0.020
{0.203-0.258) > L% 3%) > —an - «mﬁ—WWP
TYPALLLEADS 0.001 TYP ALL LEADS e o8 o
(0.102) 0203 WIGA REV Ky
ALL LEAD TIPS
16-Lead (0.150” Wide) Molded Small Outline Package, JEDEC (S)
NS Package Number M16A
0.394-0.402
(10.01-10.21)
14 1211 10
0.295-0.319 0.205-0.213
(7.493-8.103) (5.207-5.410)
o O
i _J L_omsotm X HHHHHHHH
(0.406-0.787) 1t 2 3 4 5 6 7 8
DETAIL F
0.071 0.067-0.083_
(1.803) REF {1.702-2.108)
0.006-0.010
(0.152-0.254) J_[ ¢
(W T Nilalalalalalil
J f SN U —?—r SEATING PLANE
0.049
g {1.245) \EF —>| |<— (?'ggg) 0.000-0.010
: {0.000-0.254)
SEE DETAIL F 0.014-0.020 __ _f |,
(0.356-0.508) M16D (REV A)
16-Lead (0.300” Wide) Molded Small Outline Package, EIAJ (SJ)
NS Package Number M16D
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Physical Dimensions inches (millimeters) (Continued)
| 0.740- 0,780 0090
18.80- 19.81 0.090
¢ e il a5
INDEX
AREA
0.250£0.010
{6.350£0.254)
PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
0.130£0.005 e
0.1300.005 0.060 40 TYP 0.300 - 0.320 {1.651)
y G020z | [~ gy P ~\[™ oriona 4" {7620-8.128) | !
0.145 - 0.200 k [ \
{3.683-5.080) § : \ ] f
! | 959259 0.008=0.016
0.020 900£4° TYP {0.203-0.406)
{sog) MN " -] . om0 203-0.
0.125-0.150 0.030£0.015 (7.12)
(3.175-3.810) v T T {0.762£0.381) MIN
0.014=0.023 0.10020.010 (032540040
(0356 - 0.584) 0.050£0.010 (2.54020.254) 0015 N16E (REV F)
b {1.270£0.254) e (8.255*1.316)
YP .
16-Lead (0.300” Wide) Molded Dual-In-Line Package (P)
NS Package Number N16E
9
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C o .
E Phy3|cal Dimensions inches (millimeters) (Gontinued)
o 0.050-0080 | | 0.371-0.300
"5 (1.270-2.032) r* (9.4239.906)
(1} 0.004—0.006 0.007 -0.018 0.050 +0.005
L @iz=o1g " (0.178—0.457) ] ‘}*' femzoien "
£ TP —>-| |<—0.000 MIN TYP
e}
E A
|

“ 0.250—0.370
()] (6.350—9.398)
o |
e Al Y 1
< A 161514 13121110 9 A y
— i 0.300 0.245-0.275
=] H " t(\;?ﬂss (6.223—6.985)
L H_ Y J..2345678
> T+ d= 0.008 —0.012
e DETAIL A-—3| |2 > {0.203—0.305)
m LAY

PIN NO. 1 0.250 —0.370

0.250-0.370 DETA!
£ IDENT (6.3509.398) LA
m
= -
@ J
0.026—0.040 0.015—0.019

< joee0_t015 T 1™ I (0.381-0.482)
8 TYP W16A (RCV H)
N 16-Lead Ceramic Flatpak (F)
LL NS Package Number W16A
<
N
N
L
<
0

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can
into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life
failure to perform, when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardin Road Fax: (+49) 0-180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2309
Arlington, TX 76017 Email: cnjwge@tevm2.nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-043-299-2408
Tel: 1(800) 272-9959 Deutsch Tel: (+49) 0-180-530 85 85 Tsimshatsui, Kowloon
Fax: 1(800) 737-7018 English Tel: (+49) 0-180-532 78 32 Hong Kong
Frangais Tel: (+49) 0-180-532 93 58 Tel: (852) 2737-1600
Italiano  Tel: (+49) 0-180-534 16 80 Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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