% HARRIS CD74HC283,
SEMICONDUCTOR CD74HCT283

High Speed CMOS Logic

November 1997 4-Bit Binary Full Adder with Fast Carry
Features Description
* Adds Two Binary Numbers The Harris CD74HC283 and CD74HCT283 binary full
« Full Internal Lookahead adders that add two 4-bit binary numbers and generate a

carry-out bit if the sum exceeds 15.
» Fast Ripple Carry for Economical Expansion
Because of the symmetry of the add functicn, this device

* Operates with Both Positive and Negative Logic can be used with either all active-high operands (positive

« Fanout (Over Temperature Range) logic) or with all active-low operands (negative logic). When
- Standard Outputs 10 LSTTL Loads using positive logic the carry-in input must be tied low if there
- Bus DriverQutputs ............. 15 LSTTL Loads = o &My -
- Wide Operating Temperature Range . . . -55°C to 125°C  Ordering Information
+ Balanced Propagation Delay and Transition Times PKG.
« Significant Power Reduction Compared to LSTTL PART NUMBER | TEMP. RANGE (°C) | PACKAGE NO.
Logic ICs CD74HC283E -55 to 125 16LdPDIP |E16.3
+ HC Types CD74HCT283E 5510125 16LdPDIP |E16.3
- 2V'to BV Operation CD74HC283M 55t0 125 16 Ld SOIC |M18.15
- (o] .
- High Noise Immunity: Nj_ = 30%, Njq = 30% of V¢
at Voo =5V CD74HCT283M 5510125 16 Ld SCIC | M18.15
+ HCT Types NOTES:
- 4.5V to 5.5V Operation 1. When ordering, use the entire part number. Add the suffix 96 to
- Direct LSTTL Input Logic Compatibility, obtain the variantin the tape and reel.
V|_= 0.8V (Max), V|y = 2V (Min) 2. Wafer and die is available which meets all electrical
- CMOS Input Compatibility, I} < 1pA at VoL, VoH specifications. Please contact your local sales office or Harris

customer service for ordering information.
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CD74HC283, CD74HCT283

Absolute Maximum Ratings Thermal Information

DC Supply Voltage, Ve .- .. oo -0.5Vto 7V Thermal Resistance (Typical, Note 3) 8,5 (°C/W)

DC Input Dicde Current, |c PDIP Package . . .. ..o 90
ForVi«<-08VorV=Veo+ 08V, . ... ... .o it +20mA SOICPAckAge . . . ..o\ 160

DC Output Diode Current, lok Maximum Junction Temperature. . . ... ... ... .......... 150°C
ForVg<-08VorVg>Vgg+05V. ... F20mA  Maximum Storage Termperature Range .. .. ... ... -65°C to 150°C

DC Drain Current, per Output, lg Maximum Lead Temperature {Scldering 10s). .. .......... 300°C
For-05V e« Vo eV + 05V, . i +25mA (SOIC - Lead Tips Cnly)

DC Output Source or Sink Current per Output Pin, |
ForVg>-08VorVo<Voc+ 05V . ... ... o iat. +25mA

DC Vg orGround Current, lgg .o oo e e +50mA

Operating Conditions

Temperature Range, Ta ... ................... -55°C to 125°C
Supply Voltage Range, Voo
HCTypes . ... .. 2V to 6V
DC Input or Output Veltage, V|, Vo . ... ... .. ... QVito Voo
Input Rise and Fall Time
oV 1000ns (Max)
4.5V, 500ns (Max)
BV 400ns (Max)

CAUTION: Slresses above those listed in "Absolute Maximum Ralings” may cause permanent damage o the device. This is a stress anly raling and operalion
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
3. 0, is measured with the component mounted on an evaluation PC board in free air.

DC Electrical Specifications

TEST

CONDITIONS Vee 25°C -40°C TO 85°C |-55°C TO 125°C
PARAMETER  [symBoL| vi(v) Jioma)| » [ mNn T 1ve [max | min [ max | miN | max | unirs

HC TYPES

High Level Input ViH - - 2 15 - - 15 - 15 - v
Voltage 45 | 315 | - ~ | 315 | - | 315 | - v
6 42 - - 42 - 42 - v
Low Level Input VL - - 2 - - 05 - 05 - 05 v
Voltage 45 - - | 1ss | - | 185 | - 135 | V
- - 1.8 - 18 - 1.8 v
High Level Output VoH ViqorV | -0.02 2 1.9 - - 19 - 1.9 - v
Voltage
-0.02 45 4.4 - - 4.4 - 4.4 - v
CMOS Loads
-0.02 6 58 - - 589 - 59 - \
High Level Output - - - - - - - - - v
Voltage B B B N B
TTL Loads 4 45 3.98 3.84 3.7 '
-2 6 5.48 - - 5.34 - 5.2 - v
Low Level Output VoL ViyorV_| 0.02 2 - - 0.1 - 0.1 - 0.1 v
Voltage
0.02 45 . . 0.1 . 0.1 . 0.1 v
CMOS Loads
0.02 6 - - 0.1 - 01 - 0.1 v
Low Level Output - - - - - - - - - v
Voltage
TTL Loads 4 4.5 0.26 0.33 0.4 \
52 6 - - 0.26 - 0.33 - 0.4 v
Input Leakage I Vg or - 6 - - +0.1 - +1 - +1 LA
Current GND
Quiescent Device lco Voo or i) 6 - - 8 - 80 - 160 pA
Current GND




CD74HC283, CD74HCT283

DC Electrical Specifications (Continued)

TEST
CONDITIONS Vee 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V| (V) | lg (mA) V) MIN | TYP | MAX | MIN MAX MIN MAX | UNITS
HCT Types
High Level Input ViH - 45to 2 - - 2 2 - v
Voltage 55
Low Level Input ViL - 45to - - 0.8 0.8 0.8 v
Voltage 55
High Level Output VoH ViLorViH - 4.5 4.4 - - 4.4 4.4 - v
Voltage
CMOS Loads
High Level Output VoH ViLorVig - 45 3.98 - - 3.84 37 - v
Voltage
TTL Loads
Low Level Output VoL Vigor VL - 45 - - 0.1 01 01 1
Voltage
CMOS Loads
Low Level Output VoL Vg or VL - 45 - - 0.26 0.33 0.4 v
Voltage
TTL Loads
Input Leakage | Ve to - 55 - - +0.1 +1 +1 LA
Current GND
Quiescent Device ICC Vegor - 55 - - 8 a0 160 LA
Current GND
Additional Quiescent Alcg Voo - 45to - 100 360 450 480 LA
Device Current Per 2.1 55
Input Pin: 1 Unit Load
(Note 4)
NOTE:
4. For dual-supply systems thecretical worst case (V| = 2.4V, Vg = 5.5V) specification is 1.8mA.
HCT Input Loading Table
INPUT UNIT LOADS
Cin 15
B1, A1, A0 1
BO 04
B3, A3, A2, B2 0.5
NOCTE: Unit Load is Algg limit specified in DC Electrical
Specifications table, e.g., 360A max at 25°C.
Switching Specifications Input t;, t; = 6ns
-40°C TO -55°C TO
0 0, 0
TEST 25°C 85"C 125°C
PARAMETER SYMBOL | CONDITIONS | Ve (V)| MIN | TYP | MAX | MIN | MAX | MIN MAX [ UNITS
HC TYPES
Propagation Delay tpLH, tPHL C =50pF 2 160 200 240 ns
Cyto S0 45 32 40 48 ns
CL=15pF 5 13 - ns
C =50pF 8 27 34 41 ns




CD74HC283, CD74HCT283

Switching Specifications Inputt, t; = 8ns (Continued)

-40°C TO -55°C TO
TEST 25°¢C 85°C 125°C
PARAMETER SYMBOL | CONDITIONS | Ve (V)| MIN | TYP | MAX | MIN | MAX | MIN MAX | UNITS
Ciyto 81 tpLH, tpHL| CL=50pF 2 180 225 270 ns
4.5 36 45 54 ns
CL=15pF 5 15 - ns
C =50pF & 31 38 46 ns
Cinto 82, Ciyto Cour tpLH, tPHL|  CL=50pF 2 195 245 295 ns
45 38 49 59 ns
Cp =15pF 5 16 - ns
CL = 50pF 8 33 42 50 ns
Ciyto 83 tpLH, tPHL| C©L=50pF 230 280 345 ns
45 48 58 89 ns
CL=15pF 5 19 - ns
C =50pF 39 49 59 ns
An, Bn to Coyt tpLH, tpHL| ©L =50pF 2 195 245 295 ns
45 38 49 59 ns
CL=15pF 5 16 - ns
C| =50pF 8 33 42 50 ns
An, Bnto Sn tpLH, tPHL|  CL=50pF 2 210 265 315 ns
45 42 53 83 ns
Cp =15pF 5 18 - ns
G =50pF 6 36 45 54 ns
Cutput Transition Time triqs true ] €L =50pF 75 g5 110 ns
4.5 15 19 22 ns
8 13 18 19 ns
Input Capacitance CiNn C =50pF - 10 10 10 pF
Power Dissipation Cpp 5 70 - pF
Capacitance, {Notes 5, 8)
HCT TYPES
Propagation Delay
Ciy to SO tpLH. tPpHL] CL=15pF 5 13 - ns
CL =50pF 45 31 39 47 ns
Cin to 81 tpLH. tPHL] CL=15pF 5 18 - ns
CL =50pF 45 43 54 65 ns
Cinto 82, Gy to CouT teLH. tpHL] CL=15pF 5 19 - ns
CL =50pF 45 46 58 69 ns
Ciyto S8 tpLH. tPHL] CL=15pF 5 22 - ns
CL =50pF 45 53 66 80 ns
An, Bn te CopT tpLH. tpHL] CL=15pF 5 20 - ns
CL =50pF 45 48 60 72 ns
An, Bn to Sn teLH. tpHL] CL=15pF 5 21 - ns
CL =50pF 45 49 61 74 ns
Qutput Transition Time trLms trHL C =50pF 45 15 19 22 ns




CD74HC283, CD74HCT283

Switching Specifications Inputt, t; = 8ns (Continued)

-40°C TO -55°C TO
0 0, 0
TEST 25°C a5°C 125°C
PARAMETER SYMBOL | CONDITIONS | Vo (V)| MIN | TYP | MAX | MIN | MAX | MIN MAX [UNITS

Input Capacitance CiNn - - - - 10 - 10 - 10 pF
Power Dissipation Cpp - 5 - 82 - - - - - pF
Capacitance, {Notes 5, 8)

NOTES:

5. Cpp is used to determine the dynamic power consumption, per package.

8. Pp= V002 fi (Cpp + C) where: f; = Input Frequency, C|_ = Output Load Capacitance, V¢ = Supply Voltage.

Test Circuits and Waveforms

1, =6ns -I I‘— ;= 6ns

S0 Veo 3v
INPUT 50%
F 10% GND GND
HHL HHL
INVERTING INVERTING -
OUTPUT OUTPUT
—={tpHL —- —=1pHL ==

FIGURE 1. HC AND HCU TRANSITION TIMES AND PROPAGA- FIGURE 2. HCT TRANSITION TIMES AND PROPAGATION
TION DELAY TIMES, COMBINATION LOGIC DELAY TIMES, COMBINATION LOGIC

All Harris Semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right lo make changes in circuit design and/or specifications at
any time without notice. Accordingly, the reader is cautioned to verify that data sheels are current before placing orders. Information furnished by Harris is
believed to be acourate and reliable. However, no responsibilily is assumed by Harris or its subsidiaries for its use; nor for any infringements of patenis or other
rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Harris or its subsidiaries.

Sales Office Headquarters

For general informalion regarding Harris Semiconductor and its preducts, call 1-800-4-HARRIS
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