Technical Data .

File Number 1786 | CD54/74HC451 1
CD54/74HCT4511
HARRIS SEMICOND SECTOR 27t D HE 4302271 001797b 5 EEMHAS

High-Speed CMOS Logic T5(-17-00

i m—ovreurs BCD-to-7 Segment Latch/
: Decoder/Drivers

DISPLAY

[ RTAPN Tz

3 4 5 [ 7

Type Features: 92c8-29087
Vgg*8 1] 920839836 a High-output sourcing capability-7.6 mA @ 4.5 V,
Vpp*i6 10mA @6V (HC4511)

® Input latches lor BCD code storage

FUNCTIONAL DIAGRAM = Lamp test and blanking capability

The RCA CD54/74HC4511 and CD54/74HCT4511 are Family Features:

BCD-to-7 segment latch/decoder/drivers having four » Fanout (over temperature range):

address inputs (Do-Da), active “Low" blanking and lamp test Standard outputs - 10 LSTTL loads

inputs, and a latch enable input which, when “High", Bus driver outputs - 15 LSTTL loads

enables the latches to store the BCD inputs. When Latch s Wide operating temperature range:

Enable is “Low”, the latches are disabled, making the CD74HC/HCT: —40 to +85°C

outputs transparent to the BCD inputs. » Balanced propagation delay and transition times
These devices have standard-size output transistors butare = Significant power reduction compared to LSTTL
capable of sourcing (at standard Vox levels) up to 7.5 mA at logic ICs o L

4.5 V. The HC types can supply up to 10 mA at 6 V. 8 Alternate source is Philips/Signetics

= CD54HC/CD74HC types:

The CDS4HC/HCT4511 are supplied in 16-lead ceramic 210 6 V operation

dual-in-line packages (F suffix). The CD74HC/HCT4511 High noise immunity:

are supplied in 16-lead dual-in-line plastic packages (E NiL=30%, Ni=80% of Voeo; @ Vee=5 V
suffix) and in 16-lead dual-in-line surface-mount plastic ® CD54HCT/CD74HCT types:

packages (M suffix). Both types are also available in chip 4.5 to 6.5 V operation

form (H suffix). Direct LSTTL input logic compatibllity

TRUTH TABLE Viu=0.8 V max., Vin=2 V min.

S CMOS input compatibility

LE| BI|LTiD3 D2 D1 Dgla b ¢ d e 1 g|Display h=<1 uA @ Voo, You

X[X|{tfXx X X X|[HHHHHHH| 8

X{L|HIX X X X|LLLULLLL|BIank

LIH[H|L L L LIHHHHHHL] o

L{H[H|L L L HJLHHLL L L] 1

LI|H|H|L L H LIHHLHHLH] 2

L|HIH|L L H HIHHHHLLH| 3

LIHIH|L H L LILHHULLHH] 4

LIH|/H|L H L HIHLHHRULHH] 5

LIH|H|L H H LILLHHHHH]| &

LIH|H|L H H HIHHHL L L L] 7 peo §01—]' 7 tef—vee
LI{H|H|R L L LIHHHHHHH| 8 ,N,,mioz___z 18 Jom g
L{HfH|IH L L HIHHHLLHH| 9 &

L{H{H|H L H Ljt L LLLLL|Blank T—3 Mr—9
LIHIHIH L H H|LLLLLULL|Bank Bl —4 I I [
L{HIH|H H L tlLtLLLLLL|BIank TE—]s 12 —— b} ouTPUTS
L{H]JH]{H H L Hit L LLLL L|Blank aco §0s—{s ft—e| -
LIHJH|H H H tLiL L b LLLL|Blank INPUTY pg— 7 10 f— g
LIH|H|/H H H HiLLLLLL L|Biank

Hin|H|x x x x . . wo—e M

X = Don't Care. _
‘Depends on BCO code previously appied when LE = L.
Note: Display is blank for all illegal input codes (BCD > HLLH).

92C8-39097
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MAXIMUM RATINGS, Absolute-Maximum Values:

T-5/-11 -

DC SUPPLY-VOLTAGE, (Vec):

(Voltages referenced 10 GroUNd) ... . uui.iist it it eetts et ettt eneeenn e e e eeaassernessanerannis veeene ivese=05t0 47V
DC INPUT DIODE CURRENT, Ik (FORVi<-0.5VOR V> Vee +0.5V) ....... Peeraseserirneias . . tesaerereess s £20 MA
DC OUTPUT DIODE CURRENT, lox (FOR Vo <=0.5VOR Vo> Vec 0.5 V) vuvvnneennnnnnnens sereneennn s 220 MA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR=0.5V < Vo< Ve 0.5 V) e uneerenrseareennnrennnnn, eraneceerss 125 MA
DC Vec OR GROUND CURRENT {I06) - .+t vetnneenuassrsesennessnnseaneesaneesnsseensensnsinnns Crerncerireasns «oo 50 MA
POWER DISSIPATION PER PACKAGE (Po):

FOrTa=-4010 +60°C (PACKAGE TYPE E) .1uuutuintinniernntsnneennnsaineseannsensssnneesnnnans Creerrarerseraateeessa s, 500 MW

For Ta = +60 t0 +85°C (PACKAGE TYPE E) .. \uuuretinniiesinieeteeanterserenersennnenrons Derate Linearly at 8 mW/°C to 300 mw

FOr Ta=-5510 +100°C (PACKAGE TYPE FLH) .10ttt iti et iaees e iiiee e eennnseesennneerenns terervasisasrisconsarases 500 MW

ForTa=+10010 +125°C (PACKAGE TYPE F/H) . 'uiiineiiine i e et eeneinnens Derate Linearly at 8 mW/°C to 300 mW

ForTA=-40to+70°C(PACKAGETYPEM) ................................. IR T S + 400 mW

ForTa=+7010 +125°C (PACKAGE TYPE M) . .uuvvuiiinet it eeanessneaansene s . Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE FH .ooiivtiiiiiiiiiiieeennnnnns Cedrareiiens eoie. »55 t0 +125°C

PACKAGE TYPE EM ..ottt ittt ittt e s et et e e e vt eeaeins Veeanas «sees =40 to +85°C
STORAGE TEMPERATURE (Tatg) 1+ vt enuttan vttt e ittt e e eeeer s e enneeeeaneninns Vetaererrvetrerne «» -85 to +160°C
LEAD TEMPERATURE (DURING SOLDERING): :

Atdistance 1/16 £ 1732 in. (1.59 £ 0.79 mm) from case for 10 8 MaxX.  v.vevevenrennesssvnennsn, crrecsiairseranassesansseass 1265°C

Unitinserted into a PC Board (min. thickness 1/16 in., 1.59 mm} ’

with solder contacting 16ad tiPs OAY ...\ .u.vse ittt it et ittt ere et e e e, Veessienessraaaseess +¥300°C
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Fig. 1 - Logic diagram.
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CD54/74HC4511
CD54/74HCT4511

STATIC ELECTRICAL CHARACTERISTICS

HARRIS SEMICOND SECTOR 27E D KA 4302271 0017978 9 EBHAS :
CD74HC4511/CD54HC4511 CD74HCT4511/CD54HCT4511
TEST T4HC/84MC T4HC S4HC TEST 74HCT/S4HCT | 74HCT | S4HCT
CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC - UNITS
+28°C -40/ -55/ +25°0 -40/ -55/
+88°C | +125°C +85°C | +125°C
\/ lo Ve vi Veo
v mA V¥ Min |Typ {Max [Min [Max {Min lMax v v Min |Typ [Max |Min [Max |Min [Max
High-Levet 2 |18 | — | — (16| — |15 |~ 45
Input Voltage Vi 45 [315] — | — [3.15| — [3.15] — - ol|l2]—-|—-l2]—-12]=~ v
6 |42 | — | — [d42 |~ |42 ] — 5.5
Low-Level 2 |—|— 05— Jos |~ 05| . 45
Input Voltage Vi 45 | — |~ 135 — 1135 — [1.35 - to|—|— 08|~ l08B|— |08 v
86 |[—|— |18]|— |18]— |18 5.5
High-Level Vi 2 19|~ | — {189}~ |10} — Vi
Cutput Voitage Vou or |-002 |45 |44 | —~ | — |44 | — |44 | — or 45 144 | — | — |44 ] — (44 | — v
CMOS Loads Vin 8 |69 |~ |— |59~ |59~ Vin
TTL Loads Vi Vo
Non-Standard or |-75 [451308] — | — [384] — |37 | — or 45 1398 — | — {384 — (37 | — v
Qutput Vin -10 8 5481 — | — [6.34| — [52 | — Vin
Low-Level Vi 2 [— 1~ 01— 01| — |O1 Vi
Output Voitage Voo or |002 [45 | — |~ |01 |—f01 ]| — |01 or 45| — |[— j01 | — J01 ] — |01 v
CMOS Loads Vin 6 |—|[—]JOot{— |01 {|— |01 Vin
Vi Vi
TTL Loads or 4 45 | — | — j0.26) — 10331 — |04 or 45 1 — | — j026] — [033] — |04 v
Standard Output Vin 5.2 6 | — | — lo26] — (033} — 0.4 Vin
Input Leakage Any
Current h Vee Voltage :
or 6 | — | — HO|— 1£1 ] — |1 55 | — | — HOA] — [+t ]| — |£1 HA
Gnd Between .
Vee & Gnd
Quiescent Vee Vee
Device Current lec | or 0 |6 |-—-|—18]—|80]|— [180 or 85— |— |8 |— |80 )— j160| uaA
Gnd Gnd
Additional
Quiescent Device 48
. Vee -2.1 to | — }100 |360 | — |450 | — |490 MA
Current per input 55
pin: 1 unit load Alec*

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

HCT Input Loading Table

lnpﬂ Unit Loads*
1T.LE 1.5
BI, Dn 0.3

*Unit Load is Alce limit specified in Static Characteristics
Chart, e.g., 360 uA max. @ 25°C.
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CD54/74HC4511
CD54/74HCT4511

RECOMMENDED OPERATING CONDITIONS

T-&1-17

For maximum rellabliity, nominal operating conditions should be selected so that operation is afways within

the foilowing ranges:

LIMITS
CHARACTERISTIC N MAX. UNITS
Supply-Voltage Range (For Ta=Full Package Temperature Range)
Vcc:'
CD54/74HC Types 2 6 v
CD54/74HCT Types 4.5 6.6
DC Input or Qutput Voltags, Vi, Vo 0 Vee \
Operating Temperature, Ta:
CD74 Types -40 +85 oG
CD54 Types -55 +125
Input Rise and Fall Times, t,,tr.
at2Vv 0 1000
atd4s5Vv 0 500 ns
at6 Vv 0 400
*Unless otherwise specified, all voltages are referenced to Ground.
SWITCHING CHARACTERISTICS (Vcc=5 V, Ta=25°C, Input t,t=6 ns)
TYPICAL VALUES
CHARACTERISTIC C. (pF) HC HCT UNITS
Propagation Delay: teLn
D, to Output tenL 15 25 25
trun -
LE to Output teHL 15 ?3 23, ns
teLn ]
Bl to Output tere 15 ?8 '8
teun
LT to Qutput truL 15 13 18
Power Dissipation Capacitance* Cro - 114 110 pE
*Ceo is used to determine the dynamic power consumption, per package.
Po = Cep Vee? fi + T Cu Vee? fo where fi = input frequency
fo = output frequency
C. = output load capacitance
Vec = supply voltage.
PRE-REQUISITE FOR SWITCHING FUNCTION
LIMITS
TEST 25°C -40°C to +85°C -55°C to-+125°C
CHARACTERISTIC CONDITIONS HC HCT 74HC 74HCT 54HC 54HCT - |UNITS
Vee (V) Min, [Max. |Min. [Mex. |Min. |Max. |Min. [MaXx. |Min. [Max. | Min. [Max.
Setup lme, tsu 2 60 |l—|—-|—-—|]|—-|—-]|—1900]|—]—]|=
Dnto LE 4.5 2|—j12— (15—~ 1156 |~ |18 — |18 | —
6 0| —f{—[-f{B|—{——{158]—{=1-
Hold Time, o 2 3 —|—|=[s8|=|=|<{s3|=|=1=|™
Dnto LE 4.5 3|—-1865{—|3|—}|86|—]|3]|—]|586|~—
6 3| —}|—=—]—=-13 ] —-— {3 | —t—| =
Latch Enable 2 80| —|~—]— 10| —}|—|=— 120 — | — | —
Pulse Width, tw 45 16— |16 —]20—|20]— |24 ]| — |24 | — | MHz
6 |- —-[—}|17|=]—=—}|=]120]—=f—=]=
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T-51-17 Technical Data

< CD54/74HCA4511
i CD54/74HCT4511
~ SWITCHING CHARACTERISTICS (C.=50 pF, Input t,,4=6 ns)
o LIMITS
© 25°C -40°C to +85°C -55°C to +125°C
o CHARACTERISTIC Vee HC HCT 74HC | 74HCT | 54HC | 548HCT |UNITS
: Min, [Max. [Min. [Max. [Min. [Max. |Min, [Max. |Min. |[Max. |Min. [Max. | .
[ Propagation Delay, teLn 2 — |30 | — |~ | —J875| — |~ =480 = | —
o Da to Output tewe 45 | — 60| — |60 | — (78| =75 ] — |9 | — ]9 | ns
. 8 |— st j—|—-|—|ea|=|=|~t1m7|=1|=
~ _ tein 2 — 270 | — | — | — 1340 | — | — | — J408 [ = —
ru LE to Output tome 45 | — 154 — |54 | — |68 |— 68| — {81 ]| — |81 ns
g 6 {—|4|—]|~|—|8]—fj—f—]|609]=]|=
m _ [ 2 [— |20 === 1[2a15] = [ = [ = 830 < | =
= Bl to Output tone 45 — |44 | — |44 | — |55 | — |55 | — |66 | — | 68 ns
6 7 | —|—|=|a1|—=|=|—|86]|—=]=
— toum 2 [ = |60 = [— |— [0 = | = [= [240] = | =
LT to Output ter, 45 | —l32|— |83 |— |40 | — |41 |— |48 |~ |50] ns
a 6 |—j27j—|—=—}|—=lsa]l=-|—-|=-|m]|=]|=
trae 2 - |75 |- —-[—=}]9 |~ —]=]t10] ==
(Y] Transition Time trun 4.5 — (15| — (15— (19| — |19 ] — |22 | — | 22 ns
nr':] 6 - 1Bl —|—-—jJ—l18]=]=1=[|19]=]|-—
Input Capacitance Ci — |10 |— {10} — |10~ }t10]—110] — 10 pF
g T
[__
et On, 7 INPUT Vs LCE InpUT Vs
L
)
= SEGMENT SEGMENT
-4 ouTeuT OUTPUT
S
U
=
= —
L dnrays and dutput vemain e Input {8 o output propagution.
%4}
H
.
x
<t
I-

Dn INPUT
Bl INPUT Y vg

YPHL EE INPUT Vs% U
—9
SEGMENT 0%
QUTYPUT 0% (d}
Not
Tty ol
te) The shaded areas Indicate when the Input Is
permitied to change for predictable output
performanca.

Input (1) to oulput propagation -
delays. Wavelorms showing the data set-up and
hold times for Da Input to LE Input,

54/74HC | 54/74HCT 92CH-39899
Input Level Vee 3V
Switching Voltage, Vs 50% Vee 13v

Fig. 2 - AC wavelorms.
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