Technical Data

CD54/74HC1 82 File Number 1830
CD54/74HCT182

High-Speed CMOS Logic

o Look-Ahead Carry Generator
OUTPUT
1o CARRY Type Features:
¢ (,U,,,'{;T & Provides carry look-ahead across a group of four ALU s
» Multi-level look-ahead for high-speed arithmetic operation over long
word length

o
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FUNCTIONAL DIAGRAM

The RCA-CD54/74HC182 and CD54/74HCT182 carrylook-  Family Features:

ahead generators are high-speed silicon-gate CMOS » Fanout (over temperature range):

devices and are pin compatible with jow-power Schottky Standard outputs - 10 LSTTL loads

TTL (LSTTL). Bus driver outputs - 16 LSTTL loads

» Wide operating temperature range:
CD?74HC/HCT: -40to +85°C

s Balanced propagation delay and transition times

» Signiticant powsr reduction compared to LSTTL
fogic ICs

» Alternate source is Philips/Signetics

® CD54HC/CD74HC Types:
2 to 6 V Operstion
High noise immunity: Ny = 30%, Nim = 30% of Vce,

The CD54/74HC/HCT 182 accept up to four pairs of active
LOW carry propagate (Po, P4, P2, P3) and carry generate (Ge,
G1, Gz, Ga) signals and an active HIGH carry input(Cn). The
devices provide anticipated active HIGH carries {Ca+x, Coty,
C,+,) across four groups of binary adders. The HC/HCT 182
also has active LOW carry propagate {P) and carry generate
{G) outputs which may be used for further levels of look

ahead. @v.
The logic equations provided at the outputs are: - CD54°:IC 'f/gDNHCT Types:

Ca+x = PoCn 4.5 to 5.5 V Operation

Chaty = Gy + P1Go + P1PoCn Direct LSTTL input logic compatibility

Cotz. = Go + P2Gy + PoP1Go + P.P:1PoCn Vi = 0.8 Vmax., Viu=2 V Min.

G =Gy P3Gz + PaP2Gh + PaP2P1Go CMOS input compatiblity

P = PaPaP1Po h<1pA @ Voo Von
The CD54/74HC/H(CT182 can also be used with binary
ALUs in an active LOW or active HIGH input operand mode. Gl—1 = 16— vee
The connections to and from the ALU to the carry look- p1— 2 154 P2
ahead generator are identical in both cases. co—d 3 rol— G2
The CD54HC182 and CD54HCT182 are supplied in 16-lead . e
hermetic dual-in-line ceramic packages (F suffix). The 63— nex
CD74HC182 and CD74HCT182 are supplied in 18-lead p3—16 14 = Cnay
dual-in-line plastic packages (E suftix) and in 16-lead dual- P—7 10— 6
in-fine surface-mount plastic packages (M suffix). Both GND ——] 8 9 == Cpsz
types are also available in chip form (H suffix). Tor ViEw

920S-40208

TERMINAL ASSIGNMENT
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Fig. 1 - Logic diagram.

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vee):

(Voltages referenced t0 GroUNA) .. ... ... .ou ittt ettt e e et ey 05t0+7V
DC INPUT DIODE CURRENT, lix (FOR VI < -0.8V OR VI > Vec + 0.5 V) . ittt ittt e ciat e eeaeareennnnas +20 mA
DC OUTPUT DIODE CURRENT, lok (FOR Vo <08V OR Vo > Vee + 0.5 V) oot e i +20 mA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR 0.5 V < Vo < Vec + 0.5 V) Lot ittt atietieviin et iaiatenriieeneaananns +25 mA

DC Vee OR GROUND CURRENT (lcc)
POWER DISSIPATION PER PACKAGE (Po):
FOr Ta = 40 10 +80°C (PACKAGE TYPE E) ...ttt tittienitatantntateresatararessuenetseseesaioeseeisecareoonsarnsnen 500 mwW
FOrTa=+601t0 +85°C (PACKAGE TYPE E) ..., ccu vttt it an i
For Ta = -55 to +100°C (PACKAGE TYPE F, H)
For Ta = +100 to +125°C (PACKAGE TYPE F, H)
ForTa=-4010 +70°C (PACKAGE TYPEM).......ooiiiiiiiiiiiiiiiinns
For Tx = +70 to +125°C (PACKAGE TYPE M)
OPERATING-TEMPERATURE RANGE (Ta):
PACK AGE TYPE F, H ..ottt e e e it e et ettt et et a et s e <565 tc +125°C
PACKAGE TYPE B, M.ttt e ittt ettt ie et e a sy -40 10 +85°C
STORAGE TEMPERATURE (Tey) . -65 tc +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/18 £ 1/32in. (1.59 £ 0.79 mm) from c88e fOr 10 S MBX. . ... ..ttt tiii it it iar s rirrrn e ineenrancnins +265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)
with solder contacting lead tips only
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RECOMMENDED OPERATING CONDITIONS:
For maximum reliablility, nrominal operating conditions shouid be seiectied so that operation Is aiways within the
following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range (For Ta = Full Package Temperature Range) Vec:*
CD54/74HC Types 2 6 v
CD54/74HCT Types 4.5 5.5
OC Input or Output Voitage V,, Vo 0 Vee
Operating Temperature Ta:
COD74 Types -40 +85 °C
CD54 Types -55 +125 °C
input Rise and Fail Times, t,
at2Vv 1] 1000 ns
at4s5v 0 500 ns
atsV Q 400 ns
*Unless otherwise specified, ail voltages are referenced to Ground.
FUNCTION TABLE
INPUTS OUTPUTS
Cn Go Po G, Ps G2 P. Gs Py Crix Crty | Cote G P
X H H L
L H X L
X L X H
H X L H
X X X H H L
X H H H X L
L H X H X L
X X X L X H
X L X X L H
H X L X L H
X X X X X H H L
X X X H H H X L
X H H H X H X L
L H X H X H X L
X X X X X L X H
X X X L X X L H
X L X X L X L H
H X L X L X L H
X X X X X H H H
X X X H H H X H
X H H H X H X H
H H X H X H X H
X X X X X L X L
X X X L X X L L
X L X X L X L L
L X L X L X L L
H X X X H
X H X X H
X X H X H
X X X H H
L L L L L
H= HIGH voltage level L = LOW voitage level X = don't care
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STATIC ELECTHICAL CHARACTERISTICS

CD74HC182/CDS4HC182 CD74HCT182/CDS4HCT182
TEST TAHC/S4HC | T4HC 54HC TEST TAHCT/S4HCT | T4HCT | 54MCT
CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC UNITS
-40/ -58/ -40/
e +85°C | +125°C rasee +85°C *:::‘fc
v lo Ve \/ Vee
v [majv |uu v v
Min |Typ Min [Max |Min [Max Min (Typ |Max |Min [Max | Min (Max
High-Level 2 [1 5| —|— |¥5]|— |15]| ~ 45
input Voltage Vin 45 [3146]| — | — |35 — |3.15]| — - wol|l2|~|—-|2|—]2]|~ v
6 |42 | — |~ |42 |~ |42 | — 5.5
Low-Level 2 |—|]—|o5]— |os5 ]|~ |05 45
input Voitage Va 45 | —~ [~ 1.35] — [1.365] — [1.35 — tfo|—|—|08]|~ [0B]—~ |08 ¥
- | —|18|— |18|— |18 5.5
High-Level Vi 2 [19|—|—[18|— |18} — Va
Output Voltage Vou or |-002 |45 |44 | — | — 44| — |44 | — or 45 |44 | — | — |44 | — |44 | — \
CMOS Loads Va 6 |59 |— |— 59| — |59 |— Vin
Vi Vi
TTL Loads or 4 |45 [398{ — | — [3.84] — |3.7 | — or 45 |398| — | — [384| — |37 | — v
Vi |52 | 6 [548| — | — [534]| — |52 | — Vi
Low-Level Vie 2 |~ |~ |Oo1]—{01]— |01 Vi
Output Voltage Vou or 002 |45 |~ | — |01 ]| — JO1 ]| — |01 or 45| —~ | — |O0¥ | — |01 ] — |O1 v
CMOS Loads Vi 6 |~ |~ JO1 ]~ |O1]|— [0 Vi
Vi Vi
TTL Loads or 4 45| — | — |o26| — (033 — |04 or 45| — | — |028| — [033| — |04 v
Vi 5.2 6 |—|— |o28| — [033] — |04 Viu
Input Leskage Any
Current h Veo Voltage )
or [] — | — RO — |21 | — %1 55| — | — RO — |1 | — [ 21 HA
Gna Between
Vee & Gnd
Quiescent Vee Vee
Device Current lec or [ 6 |—|—|8}|—|8|— |60 or 55|~ |— |8 |— |8 |— |160 HA
Gnd Gnd
Additional 45
Quiescent Device Ve -2.1 to | — |100|360| — |450 | — | 490 LA
Current per input 55
pin: 1 unit load Alcc®

*For dual-supply systems theoretical worst case (V, = 2.4 V, V¢c = 5.5 V) specification is 1.8 mA.

HCT INPUT LOADING TABLE
INPUT UNIT LOADS *
Po, Ps, P2, Go, G1 1.5
Pa, G2, C» 1.25
Gs 0.3

* Unit Load is Alcc limit specified in Static Characteristic
Chart, 8.g., 360 uA max. @ 25°C.
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SWITCHING CHARACTERISTICS (Vcc =5V, Ta = 25°C, Input t,, & = 6 ns)
TYPICAL VALUES
CHARACTERISTIC C. UNITS
(pF) HC HCT
Propagation Delay Time:
Panto P teri, teun 15 9 11
Cn t0 any output tewe, teen 15 12 17 ns
Pa to any output tont, teun 15 12 13
Gn to any output tere, trun 15 11 13
Power Dissipation Capacitance * Ceo — 66 72 pF
* Cpp is used to determine the dynamic power consumption, per package.
Po = Ceo Voc®fi + X (CL Vec™o) where: f = input frequency
fo = output frequency
C. = output load capacitance
Vee = supply voltage
SWITCHING CHARACTERISTICS (C. = 50 pF, Input t,, t: = 6 ns)
LIMITS
TEST 25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC CONDITIONS UNITS
HC HCT T4HC T4HCT 54HC 54HCT
Vec
v Min. |Max. Mln.TMax. Min. [Max.|Min. |Max. | Min. [Max. | Min. |Max.
Propagation Delay, teL4 2 — 120l - |- - |18 -] = |- [180| — | —
ter 45 — |24 | — | 28| — |30 | — | 35| — |36 | — | 42
PntoP 6 -]l |~-|—-|—-|28|~[=-]|=]|3]—]—=
trum 2 - 50| - | - | - 190 —~ [ — | — |226| — | —
tere 4.5 — 13 | — {40 | —~ |38 [~ | 50| — |45 [ — | 60
Chn to any output ] —_—26 | — | - | — |3 | - |~ | —]|38} - | —
teLn 2 — |14 — | — | —~ |18O| ~ | — | — 220} — | —
truL 45 - |29 | — |38 |~ |36 | — |41 ] — |36 | — |50 ns
P to any output 6 -l |- -]|-|1|~-|~]=]|H]| -]
trun 2 — |135 ] — — — |170 | — —_ — 205 | — —
tern 4.5 — (27|~ |32 | —~ |34 | — |40 | — |41 | — | 48
Gn to any output 6 -8l —-]-|—-129|~]|=—]|—1]13|—-]—
Transition trin 2 - || —-]|-l—=|9}|~]-]|—|110]| -]
Time tri 4.5 — |15~ |18 — 19|~ (19} — |22 ]| — |22
] — B}~~~ —|[8]~|—]=]V9]|—1]-
Input
. Ci —}lvw]|—]10|~|10O|—]|1O]|]—]10]—]T10 pF
Capacitance
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ty=6ns
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54/74HC 54/74HCT
Input Level Vee 3V
Switching Voltage, Vs 50% Vec 1.3V

Fig. 2 - Transition times and propagation delay times.
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