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FUNCTIONAL DIAGRAM

The RCA CD54/74HC4514, 4515 and CD54/74HCT4514, Family Features
4515 are high-speed silicon gate devices consisting of a 8 Fanout (over temperature range):

4-bit strobed latch and a 4-to-16 line decoder. The selected Standard outputs — 10 LSTTL loads
outputis enabled by a low on the enabie input (E). A high on Bus driver outputs — 15 LSTTL loads

E inhibits selection of anEY output. Demultiplexing is ac- ® Wide operating temperature range:
complished by using the E input as the data input and the CD74HC/HCT: -40to +85°C

select inputs (A0-A3) as addresses. This E input also serves ® Baianced propagation delay and

as a chip select when these devices are cascaded. transition times

When Latch Enable {CE) is high the output follows changes ™ Srsg7r_nrll:_clanr_p<’)éver reduction compared to
in the inputs (see truth table). When LE is low the outputis ;’;ltematgiﬁurcse is Philios/Signetics
isofated from changes in the input and remains at the level ® CD54HC/CD74HC ¢t ef_ 9

(high for the 4514, low for the 4515) it had before the latches 5 106 V operation ypes:

were enabled. These devices, enhanced versions of the Hiah ope ity: Nu. = 30%, Nut = 30%:
equivalent CMOS types, can drive 10 LSTTL loads. ’9@ :;’ieé'cm“"' yo N = oU%, N v
The CDS54HC4514, 4515 and CD54HCT4514, 4515 are ® CD54HCT/CD74HCT types:

supplied in 24-lead dual-in-line frit-seal ceramic packages 4'5 t05.5 Vopgratlon , s

(F suffix). The CD74HC4514, 4515 and CD74HCT4514, are Direct LSTTL input logic compatibility
supplied in 24-lead dual-in-line, narrow-body plastic pack- Vi = 0.8 Vmax., Vin =2V min.

ages (EN suffix), in 24-lead dual-in-line, wide-body plastic C’."’Qﬁ”‘ﬁ”‘ C“/’mps"b”"y

packages (E suffix), and in 24-lead dual-in-line surface- h=1upA@ Voi, Vou

mount plastic packages (M suffix). Both types are also
available in chip form (H suffix).
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TERMINAL ASSIGNMENT

This data sheet is applicable to the CD54HC4514, CD54HCT4514, and CD74HCT4514. The CD54HC4515, CD54HCT4515, and
CD74HCT4515 were not acquired from Harris Semiconductor. See SCHS215 for information on the CD74HC4514 and CD74HC4515.
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Technical Data

CD54/74HC4514, CD54/74HCTA4514
CD54/74HC4515, CD54/74HCTA4515

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

(Voltages referenced 10 ground) ... ... ettt ettt -05to+7V
DC INPUT DIODE CURRENT, Ik (FORV, K -0.8VORVI > Ve +05V) Lo it e s + 20 mA
DC QUTPUT CURRENT, lox (FOR Vo <-05VOR Vo> Vec 05 V) .. it 1 20 mA
DC DRAIN CURRENT, PER QUTPUT {lo) (FOR -0.5 V< Vo<l Ve 0.5 V) oo it + 25 mA
DC Ve OR GROUND CURRENT, PER PIN (lcc) .. oeiin it e s e s e + 50 mA
POWER DISSIPATION PER PACKAGE (Po):

FOr Ta= -4010 +60°C (PACKAGE TYPE E) .. outnttt ittt ittt e tea e aa ettt et 500 mW

Far Ta = +60t0 +85°C (PACKAGE TYPEE) ... ... .. ... . i aanens Derate Linearly at 8 mW/°C to 300 mW

For Ta=-5510 +100°C (PACKAGE TYPE F, H) . ...iuiuiiiiiit it ba st et e et 500 mW

For Ta= +100t0 +125°C (PACKAGE TYPE F H) .o ovinriniiii it i Derate Linearly at 8 mW/°C to 300 mW

FOr Ta = 4010 +70°C (PACKAGE TYPE M) - e vt nnmnnmm oot cs st s n s ce s e s 400 mW

FOrTa=+7010 +125°C {PACKAGE TYPE M) ... .coonininiiiiiieinniairaiannaeananrans Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE F, H | ittt it ittt e e e et e e e et i i i a e e -55t0 +125°C

PACKAGE TYPE E. M Lttt it ettt et ia e e e ianaas s e aaa e e -40 to +85°C
STORAGE TEMPERATURE (Tatg) e o ctttitetiatiatttt et et ae et ea e e e s ie s aan it et iastanaeasaans -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING) :

At distance 1/16 + 1/32in. (1.59 £ 0.79 mm) fromcase for 10S MaX. . ... ...t iiui it iiiirirr i i +265°C

Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) with solder contacting lead tipsonly ..................... +300°C
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Fig. - Logic diagram for C054/74HC4514, 4515 and CD54/74HCT4514, 4515,
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Technical Data

CD54/74HC4514, CD54/74HCT4514
CD54/74HCA4515, CD54/74HCTA4515

DECODE TRUTH TABLE (LE = 1)

DECODER
INPUTS ADDRESSED OUTPUT

ENABLE 4514 = Logic 1 (High)

A3 |A2 | A1 |AO | 4515 = Logic 0 (Low)
] ojojo]o YO
0 0|0]O}1 Y1
0 [ N 0 Y2
0 0J]O0|1 1 Y3
0 0 1]o0|0 Y4
0 o|j1]0]1 Y5
4] 0|1 1 0. Y6
0 0{1 1 1 Y7
0 1 clo}jo0 Y8
0 1 0J]0 |1 Y9
0 1 011 0 Y10
0 T]0]1 1 Y11
0 1 1 o |0 Y12
0 1 110 |1 Y13
0 1 1 1 a Y14
o] 1 1 1 1 Y15

1 X|X]X{X All OQutputs =0, 4514

All Qutputs = 1, 4515

X = Don't Care Logic 1 = High Logic 0 = Low

RECOMMENDED OPERATING CONDITIONS:

For maximum reliability, nominal operating conditions should be selected so that operation is always within

the following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.

Supply-Voltage Range (For Ta = Full Package Temperature Range) V¢c:™

CD54/74HC Types 2 6 v

CD54/74HCT Types 4.5 5.5 \
DC Input or QOutput Volitage Vi, Vo 0 Vee v
Operating Temperature Ta:

CD74 Types -40 +85 °C

CD54 Types -55 +125 °C
Input Rise and Fall Times, t,, t

at2v 0 1000 ns

at45Vv 0 500 ns

at 6v 0 400 ns

*Unless otherwise specified, all voltages are referenced to Ground.
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STATIC ELECTRICAL CHARACTERISTICS

_Technical Data

CD54/74HCA4514, CD54/74HCT4514
CD54/74HC4515, CD54/74HCT4515

COT4HCAS14/CDSAHCAS TS CDTAHCTAS14/COS4HCTAS1S
TEST T4AHC/S54HC T4HC S4HC TEST TAHCT/SAHCT | T4HCT | S4HCT
CONDITIONS TYPE TYPE TYPE |CONDITIONS TYPE TYPE TYPE
CHARACTERISTIC UNITS
-40/ -85/ -40/ -55/
L] <t
v, o |ve| Y8°€ +asoc [+izse | v [vee| Y25C +8s°c | +125°C
v mA v v v
Min | Typ |Max | Min |Max | Min |Max Min | Typ [Max | Min |Max | Min |Max
High-Level 2 |\ 5f—|— |15 — |15 — 45
Input Volitage Vin 45 315 — | — |8.15] — |3.45] — - to 2 -] - 2 - 2 - v
6 |42 —~ | — 42| — |42 ]| — 55
Low-Level 2 |~]|—lo5]—]0s5|— |05 45
nput Voltage Vi 45| — | — |1.35] — J1.35] — |1.35 - to| —|—|os8|—|o8] — |08 v
6 —|—-|18)~ |18 — |18 55
High-Leve! Vi 2 |11 9| —1— |18 —(t9{ — Vi
Qutput Voltage  Vou or 002 |45 |44 ]| — | — |44 — |44 — or 45|44 | — | — |44 — |44 ]| — v
CMOS Loads Vin 6 |59 — |~ |598]|— (59| — Vin
Ve Vi
TTL Loads or -4 451398 — | — |384] — |37 ] — or 451|398 — | — |384) — |37 | — v
Vi -5.2 6 |548] — | — |534| — |52 ]| — Vin
Low-Level Vau 2 —_ =101 = 01| — |01 Vi
Output Voitage Voo or 002 |45 — | — o1 ]~ |O1 ] — |Or or 45| -] — o | —~-Jo1]— JO v
CMOS Loads Vin 61— —J]or]—fJor]|— |01 Vin
Vi Vi
TTL Loads or 4 45| — | — |o.26] — 033 — |04 or 45| — | — |026] — |033| — |04 v
Vi 5.2 6 |—|— |o26] — J0o33] — |04 Vi
Any
input Leakage Vee Voltage
Current Wl or 6 | = | = [ros| = [r | = |20 [P0 |ss | ~ | = [ror]| = [#1 | — |21 | wa
&
Gnd Gnd
Quiescent Vec Vee
Device or 0 6| —~-1—|8]—]s80]— |160 or ss|—|—|8|—180 ] — |160 A
Current icc | Gnd Gnd
Additional
Quiescent 45 :
Device Current Vee -2 | to | — |100|360 | — | 450 — |49 sA
per input pin: 55
1 unit load Alcc*

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

HCT Input Loading Table

Input Unit Loads™
A0 — A3 0.15
iE 0.85
E 0.3

“Unit load is Alcc timit specified in Static Characteristic

Chart, e.g., 360 uA max. @ 25°C.
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Technical Data

CD54/74HCA4514, CD54/74HCTA4514
CD54/74HC4515, CD54/74HCTA4515

SWITCHING CHARACTERISTICS (Vcc =5V, Ta 25°C, Input t, t; = 6 ns)

C. Typical Values
CHARACTERISTIC SYMBOL UNITS
(pF) HC HCT
Propagation Delay tene
Select to Output 15 23 25 ns
teun
—_— tPHL
LE to Output 15 19 21 ns
teLn
- t
E to Output o 15 14 17 ns
teun
Power Dissipation Capacitance” Cro — 70 75 pF
*Cpo is used to determine the dynamic power consumption, per package.
PD =Vcc? f; (Cpp + CL) where:
fi = input frequency,
C. = output load capacitance
Vee = supply voltage
PREREQUISITE FOR SWITCHING FUNCTION
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC SYMBOL | Ve HC HCT 74HC T4HCT 54HC 54HCT |UNITS
' Min. [Max.[Min. [Max.[Min. IMax.[Min. [Max. | Min. [Max.| Min. [Max.
o 2 Bl - -] =19 |- -=-]|-J110|-=-1]1-=1-
LE Puise Width tw 45|15 | — |30 | — |19 | — |38 | — | 22| — | 45 | — ns
6 B3| -|-—|=-—[16]—}—1— 19| -1 — | =
Select to LE 2 100 — | =] =125 =} — ) —[150| — | — | —
Set-up time tau 45120 — |20} — |26 | — |25} — |30 | — [ 30 | — ns
6 7|l—-]l—-}=-]12t)| - =] —t286]| - | = 1]—
Select to LE 2 ol -] —-—|=]lO0|—=|=}|~=]0]—=-]|—=]-=
Hold Time tu 45| 0 - 5 — 0 — 5 — o | — 5 | — ns
6 0 - | = | = 0 —_ | - | - ol —|—1—
SWITCHING CHARACTERISTICS (C. = 50 pF, Input ., t, = 6 ns)
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC SYMBOL | Vec HC HCT 74HC 74HCT 54HC 54HCT |UNITS
Min. |Max.|Min. [Max.[Min. |[Max.|Min. [Max.|Min. |[Max.| Min. |Max.
Propagation Delay tein 2 — 27| — | — | — 1345 — | — | — 15| — | —
Select to Outputs tere 45| — |55 | — | 55| — |69 | — |69 | — |83 — |83 ns
6 — 47| — | -] =159 |- —-—]—1MN - | —
. teun 2 — {225 — | — | — |28 | — | — | — |340} — }| —
LE to Outputs tone 45| — |45 — [850 | — |56 | — | 63 | — | 68| — | 75 ns
8 — {38! - | -] -8 | =] —158| -1
_ teLn 2 — 75 — | — | — (220 — — | — |265| — | —
E to Outputs tene 45 — | 3% | — |40 | — |44 | — | 50| — | 53 | — | 60 ns
- 30|~ ||~ |3 | -] —|—14 | — | —
Output Transition tren — |75 | — — | — 19 | — — — 1110 — | —
Time fri 451 — | 15 | — 15 — [ 19 | — 191 — |22 | — | 22 ns
) 6 —- |13 - | - — | 16 | — — — 19| — | —
Input Capacitance C — 10 | — 10 | — [ 10 | — 10 | — 10 | — [ 10 pF
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CD54/74HCA4514, CD54/74HCT4514
CD54/74HC4515, CD54/74HCT4515
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent
TlIdeems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright © 1998, Texas Instruments Incorporated



