Technical Data

File Number 1786 % TEXAS
INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS279

‘High-Speed CMOS Logic

'CD54/74HC4511
CD54/74HCT4511
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Ty N Type Features: 92C3-23087
Vg8 -]l 32c5-39896 » High-output sourcing capability-7.5 mA @ 4.5V,
Voo"!6 10mA @6 V (HC4511)

FUNCTIONAL DIAGRAM

The RCA CD54/74HC4511 and CD54/74HCT4511 are
BCD-to-7 segment latch/decoder/drivers having four
address inputs (Do-Da), active “Low™ blanking and lamp test
inputs, and a latch enable input which, when “High",
enables the latches to store the BCD inputs. When Latch
Enable is “Low", the latches are disabled, making the
outputs transparent to the BCD inputs.

These devices have standard-size output transistors butare
capable of sourcing (at standard Vou levels) up to 7.5 mA at
4.5 V. The HC types can supply upto 10 mA at6 V.

The CDS4HC/HCT4511 are supplied in 16-iead ceramic
dual-in-line packages (F suffix). The CO74HC/HCT4511
are supplied in 16-lead dual-in-line piastic packages (E
suffix) and in 16-lead dual-in-line surface-mount plastic
packages (M suffix). Both types are also available in chip
form (H suffix).

TRUTH TABLE

LE|Bt]LT|D3 D2 Dy Dgja b ¢ d e { g|Display
X|xfjex x X XIHHHHHHH 8
x|LfH]IX X X X|JL L LLLLLJ|BIlank
L{iH]|HIL L t LHHHMKMHHL 0
LIH{H|L L ¢t HJLHHLLLL 1
LtiH{Hl{L L H LIHHLHHLH 2
LfHI[H}IL L H HIHHHHLLH 3
LIH]IHIL H L LJLHHLLHH 4
LIH|H}JL H L HI{HLHHLHH 5
LiHIH|IL H H LILLHHHHMH 8
LfHJH|L H H HIHHHKHL L L L 7
tHIHIH L L L|HHHHHHH 8
Lj]HIHiH L L HIHHHL LHH 9
LIH]JHIH L H LiLLLLLLL|Blank
LIH|H}H L H HIL L L L L L L{Blank
L{iH|H]IH H L LJLLLL L L L}Blank
L]H]H{H H L HIL L L L L L L]Blank
LIH]IH{H H H LIJLLL L L L L|Blank
LI|HIH]IH H H HJL L L LL L L{Blank
H{HIJHI X X X X * *

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

® [nput latches for BCD code storage
®» Lamp test and blanking capability

Famlily Features:
= Fanout (over temperature range):
Standard outputs - 10 LSTTL ioads
Bus driver outputs - 15 LSTTL loads
u Wide operating temperature range:
CD74HC/HCT: —40 to +85°C
= Balanced propagation delay and transition times
s Significant power reduction compared to LSTTL
logic ICs
= Alternate source is Philips/Signetics
a CD54HC/CD74HC types:
2 to 6 V operation
High noise immunity:
Niw=30%, Niu=30% of Vcc; @ Vec=56 V
e CD54HCT/CD74HCT types:
4.5 to 5.5 V operation
Diract LSTTL input logic compatibility
Viu=0.8 V max., Viu=2 V min.
CMOS input compatibility
h=<1 A @ Vo, Vou
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TERMINAL ASSIGNMENT

This data sheet is applicable to the CD54HC4511 and CD74HCT4511. The CD54HCT4511 was not acquired from Harris Semiconductor.

See SCHS214 for information on the CD74HCT4511.
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Technical Data

CD54/74HCA4511
CD54/74HCTA4511

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vcc):

(Voltages referenced 10 ground) ... i it ittt it et ia et ettt ta e eeasaseaaaeeoetaaseassstosiosssnissnnannonuas -05t0o +7V
DC INPUT DIODE CURRENT, ik (FOR VI < =0.5 VOR ViZ> Veg +0.5 V) i . it iriientateeiinsnsianssataeiasiosneassesssroninns +20 mA
DC OUTPUT DIODE CURRENT, lox (FOR Vo <-0.5 VOR Vo > Voc 0.5 V) L ..iiiiiineniennranoancrancrarenetanociecsnssnnones 120 mA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR-0.5 V< Vo Ve 0.5 V) i iiiiitiiiiiiiieienneneanorernnnsecennrsasnansansnes +25 mA
DC Veec OR GROUND CURBRENT (Joe) v vt v it ittt ettt etee e aaaeaeeervaeesenansrsnsonsenensneeantonesaerennanasnsssiss +50 mA
POWER DISSIPATION PER PACKAGE (Po):

FOrTa=-4010 +60°C (PACKAGE TYPE E) .. ouuiniiiiiiittietettsteeresraseaneasussostonssassessssnsentesasseoserneons 500 mW

FOrTa=+6010 #85° C (PACKAGE TYPE E) ..vii it itateeraerseteeiorronesassesnsacacssossanns Derate Linearly at 8 mW/°C to 300 mW

For Ta==55 10 +100° C (PACKAGE TYPE F H) .. .. i ittt tiititt it teeeneaaneeansaancaaaenestaenerancencnainarns 500 mW

FOrTa=+10010 +125°C (PACKAGE TYPE FH) .t oottt ittt cenaneennnnnnrennnns Derate Linearly at 8 mW/°C to 300 mW

FOr Ta =-4010 +70°C (PACKAGE TYPE M) .. uiniiiiit ittt ettt iteisareanneanenaaans et raieaaeaes 400 mW

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

PACKAGE TYPE F H L ittt ettt ittt ettt et a e aeaas e e e et aee e ae s -55to +125°C

PA K AGE TYPE E M ...ttt ittt ittt ettt s teea et e ae e eaeesattaessannanatsntsnstseonasassnanan -40 to +85°C
STORAGE TEMPERATURE (Tatg) 1o vt vttetinttit ittt ttnanenensstasessuressssesenssorssssssasesiientorcasasnensen -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32in. (1.59 £ 0.79 mm) from Case fOor 108 MAX.  .....vutuernenneeeenerarovensarosensrearonssssssnsoos +265°C

Unit inserted into a PC Board {min. thickness 1/16 in., 1.59 mm)

With solder CoNtaCtiNg 1A tiPS ONIY . ..t ittt ittt e it it ittt ettt e e e e ettt taeaaneaessnsnninnsnsersannasnes +300°C
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Fig. 1 - Logic diagram.
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STATIC ELECTRICAL CHARACTERISTICS

Technical Data

CD54/74HC4511
CD54/74HCTA4511

CD74HC4511/CD54HCA511 CD74HCTAS11/CD54HCT4511
TEST T4AHC/S4HC T4HC 54HC TEST 74HCT/54HCT | TAHCT | S4HCT
CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC UNITS
125°C -40/ -55/ +26°C ~40/ -35/
+85°C +125°C +85°C +125°C
Vi lo  [Vec Vi Veo
v mA v Min |Typ |Max |[Min [Max [Min |Max v v Min |Typ [Max |Min |Max |MIin [Max
High-Level 2 (15— |— [15]— |1s]|— 45
Input Voltage Vi 45 [315| — | — [315]| — |35 ]| — — to |2 |~ |—|2[[—]2|— v
6 (42 | — [— 42| — |42 | — 5.5
Low-Level 2 — |— |05} — {05 ]| — |05 . 4.5
Input Voltage Vi 45 | — | — p3s| — {135 — p.as — tof—|— |o8|— |[0B]| - j0O8 v
' 6 |— |— |18 — {18 |— |18 5.5
High-Level Vi 2 [t9|—|—J19}|— |19 ]| — Vi
CQutput Voltage Von or |-002 145 |44 | — | — |44 | — [44 | — or 45 144 | — | — |44 | — |44 | — A
CMOS Loads Vin 6 {59} — |— |59 |— |59 ]|— Vi
TTL Loads Va Vi
Non-Standard or -7.5 |45 |[398) — | — [|384]| — |37 | — or 45 [398] — | — |384| — |37 | — v
Output Vin ~-10 6 [548] — | — 534 — |52 | — Vin
Low-Level Vi —{—j01 | — {01 ]|]— }JoO1 Vo
Output Voltage VoL or 002 [45 | — | — jOr {— |O1 | — }0O1 or 45| — | — 101 {— |01 | — |O1 \
CMOS Loads Vin 6 |[—|—(jo1]— |01 |— {0 Vi
Vi Vie
TTL Loads or 4 45 | — — 026 — [033{ — |04 or 45 — — |0.26| — }0.33| — {04 \
Standard Output Vin 5.2 6 — — lo26| — (033 — |04 Vin
input Leakage Any
Current ly Vee Voitage
or 6 - — o — (x| - [ 55 | — — |01 — {1 | — } =t pA
Gnd Between
Vec & Gnd
Quiescent Vee Vee
Device Current lec or 0 6 - | = 8 — |80 | — 160 or §51— | — [} — |80 | — {160 A
Gnd Gnd
Additional
. . 4.5
Quiescent Device Vec-21 | to | — {100 360 | — [450| — |4s0| wa
Current per input 55
pin: 1 unitload Alce”
*For dual-supply systems theoretical worst case (Vi =24 V, V¢c =55 V) specification is 1.8 mA,
HCT input Loading Table
input Unit Loads*
1T.LE 1.5
BI, Dn 0.3
“Unit Load is Algc limit specitied in Static Characteristics
Chart, e.g., 360 A max. @ 25°C.
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Technical Data

CD54/74HC4511
CD54/74HCTA4511

RECOMMENDED OPERATING CONDITIONS

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

the following ranges:

LIMITS
CHARACTERISTIC N MAK. UNITS
Supply-Voltage Range (For Ta=Full Package Temperature Range)
Vee:*
CD54/74HC Types 2 6
CD54/74HCT Types 4.5 5.5
DC Input or Qutput Voltage, Vi, Vo 0 Vee
Operating Temperature, Ta:
CD74 Types -40 +85 °c
CD54 Types -55 +125
Input Rise and Fall Times, t,t:
at2Vv 0 1000
at4.5v 0 500 ns
at6V 0 400
*Uniess 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
1 25 25
Dy to Qutput teHL 3
teLn
— 2
LE to Output ter s 3 = ns
tecn
— 1 1 1
Bl to Output tere 5 8 8
toLn
— 13 13
LT to Output terL 15
Power Dissipation Capacitance’ Ceo - 114 110 pF
*Cro is used to determine the dynamic power consumption, per package.
Po = Cep Voc® ti + £ C Vec? f, where fi = input frequency
fa = output frequency
C. = output load capacitance
Vec = supply voitage.
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 S4HC 54HCT |(UNITS
Vee (V) Min. [Max_[Min_ [Max. IMin. [Max. |Min. [Max_[Min. [Max_{Min. [Max.
Setup Time, tsu 2 80 | — — — {100 | — — — 120 | — — —
D.to LE 4.5 16| — |16 — |20 — |20} — |24 — |24 ]| —
6 14 —_ — — 17 —_ —_ — 20 -— —_ — ns
Hold Time, [ 2 3 — | - | — 3 — — | — 3 —_ | — } =
D.to LE 4.5 3| —!s5}|—{3|—|5|—1{3]—15s58]—
6 3 — | - | = 3 — — | — 3 — | = —
Latch Enable 2 80 — — — | 100 | — — — (120 | — — —_
Puise Width, tw 4.5 16 — 16 _ 20 — 20 — 24 - 24 — MHz
6 14 | — -} — 17 |- =—|=120] — | = | =
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Power ed

Technical Data

SWITCHING CHARACTERISTICS (C.=50 pF, Input t,1=6 ns)

CD54/74HCA4511
CD54/74HCTA4511

LIMITS
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC Vee HC HCT 74HC T4HCT 54HC 54HCT |UNITS
Min. [Max. |Min. [Max. [Min. [Max. [Min. [Max.|Min. [Max. [Min. {Max. | -
Propagation Delay, trum 2 — 30| — | — | — |875 | — | — | =~ |450 | — | —
Dn to Output teHo 4.5 — |0l — 80| — |75 | — |75 ] — |90 | — | 90 ns
6 — st |- |=-|=|88a|—-|—=|=]77|]—|—
. ten 2 — 270 — | — | — |340| — | — | — |408S | — | —
E to Output tenL 4.5 — |54} — |54 | — |68 | — |68 | — | 81 — | 81 ns
6 — || - —|—[s8]|=]|—=|— |69 [—1—[
e teLn 2 — 220 ] — — | — {275 | — | — — 330 | — | —
Bl to Output tPHL 4.5 — |44 | — |44 | — |55 |~ |55 | — (66 | — |66 ns
6 a7 |- |—{—|ar|—|—{—188|—|—
_ teim 2 — J1we60] - |—{— (200 — | — | — (240} — | —
LT to Output teru 4.5 — |32 | — |3 | — [40 [ — | #H1 — 148 | — | 50 ns
6 _—lzr | ===l |=]—|—Ja1[— |-
tri 2 — |75 | — — | =19 | — - — 110 | — —_
Transition Time L 4.5 — {15 —=|15 | ~—]19 | — |19 | — [22 | — |22 ns
6 —|1a| ===l —|=]—=]19[—-]=
Input Capacitance Ci — |10 — {10 | — |10 | — 10| — 10} — | 10 pF
'W—1
On 7 INPUT Vs CE INPUT vs
SEGMENT SEGMENT
ouTPUT ouTPuY
Input (Dn, LT) to output propagation Input {LE} to output propagation
delays and culput transition times delays and latch enable puise width
Dy INPUT Vs
8l INPUT Y vg th i
sy tsu
tPHL LE INPUT Vg
SEGMENT —90%
OQUTPUT (d}
— 0%
'T"L 'TLH Note
(e} The shaded areas indicate when the input is
permitted to change for predictable output
performance.
nput (_B_i) to output propagalion
detays. Wavetorms showing the data set-up and
hold times tor Dn input 1o LE input.
54/74HC | 54/74HCT 92CM-39899
tnput Level Vee 3V
Switching Voitage, Vs 50% Vce 13V
Fig. 2 - AC waveforms.
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