HARRIS SEMICOND SECTOR

Technical Data

CD54/74HC273
CD54/74HCT273

High-Speed CMOS Logic
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FUNCTIONAL DIAGRAM

The RCA CD54/74HC273 and the CD54/74HCT273 high
speed Octal D-Type Flip-Flops with a direct clear input are
manufactured with silicon-gate CMOS technology. They
possess the low power consumption of standard CMOS
integrated circuits.

Information at the D input is transferred to the Q outputs on the
positive-going edge of the clock pulse. Ail eight Flip-Flops are
controlled by acommon ciock (CP) and a common reset (MR).
Resetting is accomplished by a low voltage level independent
of the clock. All eight Q outputs are reset to a logic 0.

The CD54HC273 and CD54HCT273 are supplied in 20-lead
hermetic dual-in-line ceramic packages (F suffix). The
CD74HC273 and CD74HCT273 are supplied in 20-lead
dual-in-line plastic packages (E suffix) and in 20-lead

dual-in-line surface mount plastic packages (M suffix).

Both types are also available in chip form (H suffix).

File Number 1479

4302271 0017?49 &

Octal D Flip-Flop with Reset

® Common clock and asynchronous master reset

8 Typical foax =60 MHz @ Vec =5V, CL = 16pF, Ta= 25°7C

Family Features:

Fanout (Over Temperature Range)
Standard Outputs - 10 LSTTL Loads™
Bus Driver Outputs - 15 LSTTL Loads - -

Wide Operating Temperature Range:

CD74HC/HCT: -40 to +85°C ) :
Balanced Propagation Delay and Trans:tlon Times
Significant Power Reduction Compared to LSTTL Loglc ICs
Alternate Sourcae is Philips/Signetics
CDS4HC/CD74HC Types:

2 to 6 V Operation

High Noise Immunity: N = 30%, N.H— 30% of Ve -

@ Vee =

CD54HCT/ICD74HCT Types:

4.5 to 5.5 V Operation

Direct LSTTL Input Logic Compatibility

ViL=0.8 V Max., Viu =2 V Min.
CMOS Input Compatibility
h<1uA @ Vo. Vou

92cM-3637TRL

Fig. 1 - Logic diagram.
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vec): . . 7
(Voltages referanced 10 GroUNd) .....ueviseesiireeer i ereseennerernnnnssonnnesssn . P TR R N S R A
DC INPUT DIODE CURRENT, Iix (FOR V, <-0.5 V OR Vi>Vec+05V ...... reevieriieserrisiveraeanes r T20MA
DC OUTPUT DIODE CURRENT, lok (FOR Vo < 0.5VORVo>Vec+05V ., P R =11 1117
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR-0.5 V< Vo< Vec+0.5V)... P - - 3117 Y

DC Vee OR GROUND CURRENT, PER PIN T reresessrsari i i ricisases 250 MA -
POWER DISSIPATION PER PACKAGE (Po): I o
For Ta=-401t0 +60°C (PACKAGE TYPE E) 1.\ttviieerriniiinnenerseserseeernrannnnn Cetreeanan Seveseenas s aen, .'........;..SOOmW'
For Ta = +60 to +85°C (PACKAGE TYPEE) .....cevvvurivnnsns . Derate Llnearly at 8 mwW/2C to 300 mwW
For Ta=-5510 +100°C (PACKAGE TYPEF, H) ....ccvvvevnnnn,s N ...‘.....,SOOmW
For Ta = +100 to +125°C (PACKAGE TYPEF, H) ..........cvvues. Derf.te Lmearly at'8 mw/°C to 300 mW
ForTA=-40!0+70°C(PACKAGETYPEM) ................. . Ceresseraeserasteraiaerans ...........-—..;.—.400mW
FOr Ta = +7010 +125°C (PACKAGE TYPE M) +ovvvurineereirererncnnnnnneneeess teesesersDerate Llneatly até mW/"C fo 70 mW
OPERATING-TEMPERATURE RANGE (Ta): R
T i g o TTET Vevvesirarensanea s 5610 $125°C

PACKAGE TYPEE, M ......... 5 ceivrse -4010.485°C.
STORAGE TEMPERATURE {Tatg) - vvveeeererrerirenerensssssecesesrerenesnnnnnns, Cervenas sitedrirraines cvisvsres 6510 +150°C .
LEAD TEMPERATURE (DURING SOLDERING): o

Atdistance 1/16 + 1/321in. (1.59 £ 0.79 mm) from €ase for 10 S MaX. . ...\uverrreesrrrererresrsnsnnns Ceresiveritieseeesrerer ¥265°C .

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

with solder contacting 18ad tpS ONlY ...uvvveeevnesvreneerennnenns Cerrriereanes P rerresiedsere i ae s ereises +3000C

TRUTH TABLE (EACH FLIP-FLOP)

INPUTS OUTPUT
RESET CLOCK DATA

(MR) CP Dn Q

L X X L

H e H H

H e L L

H L X Qo
H = High Level (Steady State) 7 . ) -
L = Low Level (Steady State) — I -

Dl

X = Irrelevant

—= Transition from Low to High Level

Qo = The Level of Q Before the Indicated Steady-State
Input Conditions were Established

9268 - 36084R1

'Fig. 2 - Flip-Flop-detall.

RECOMMENDED OPERATING CONDITIONS:

For maximum rellability, nominal operating conditions should be selected so that operatlon ls always wlthln the
following ranges:

LIMITS - '
CHARACTERISTIC — — UNITS
MIN, - [-= MAX,
Supply Voltage Range (For TA = Full Package Temperature Range) Vcc:* :
CD54/74HC Types ' 2 ) A
CD54/74HCT Types ) 45 55 |
DC Input or Output Voltage VI, Vo 0 Vee
Operating Temperature TA: i o .
CD74 Types - -40 +85 °C
CD54 Types ToEs 7 +125 - “G
Input Rise and Fall Times, tr, tf . - ' - =
at2v 0 1000 | ns
at4.5v ) 0. 500 | ns
ate Vv ) 0 400 . | ns

*Unless otherwise specified, all voltages are referenced to Ground.
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T CD54/74HCT273

m STATIC ELECTRICAL CHARACTERISTICS o

- CD74HC273/CDS4HC273 CDT74HCT273/CD54HCTA73

N~ TEST 74HC/54HC 74HC 54HC TEST 74HCT/S54HCT| 74HCT | S4HCT

D= CONDITIONS TYPES TYPES | TYPES JCONDITIONS TYPES TYPES | TYPES

g CHARACTERISTIC - ———1 UNITS

-40/ -55/ -40/ 55/

o +25°C +25°C -

Vi 1o Vee +85°C +125°C \ ] Veo +85°C +25°C_|

r'f v mA v v v - o

n Min |Typ [Max |Min [Max |Min [Max Min [Typ |Max |Min {Max |Min [Max

0O | High-Level 2 |[15f—-f{— |185}— 15|~

m 4.5

= | InputVoitage  Vu 45 35| — [ — [315| — |a.18] — - ;05 2 l=]—-t2|-12|=- v

6 laa|— | — la2 |~ |42|— .
Low-Level 2 |—l—1t05{—-105]—- |05
45 .
Input Voltage Viu 45|~ | — [1.35] — [1.35] — |1.35 - o] —|— |08 — o8| = |08 \
a 5.5 . R
6 {— |— [18]—[181—1]18 :
Ll.\"_' High-Level Vi 2 (19—t~ f19]=f19f|-—] W :
M | output voitage  Vou or 002 |45 (a4 |— |~ |44]— |aa]|~ or 45144 | — 1 — |44 — |44l =] Vv
CMOS Loads Vin 6 {59 |~ |~ |s9|—fso]—] wm )
Viu Vi, -

o TTL Loads or -4 45 |398| — | — [3.84| — |37 | — or 45 |398] — | — [3.864] = |37 | — v

S Vin -5.2 6 [548|— | — |534| — {52 ] — Vin

U | Low-Level Vi 2 |—t— o1 |~ jor|— o1 Vi | -1 : .

L‘J - -

(%] Qutput Voltage Voo or 0.02 45— | — |01 | — [0 ] — |01 or 45| — | = joi | — 01 { = oi}- VvV

P~ CMOS Loads Vin 6 — | =401 ]— (01 ]— {01 Vin L E

g Va Vi .

Z TTL Loads or 4 45— | — lo26| — lo3a] — |04} o [45)— [ — l0.26f — j0.83] — [0d{. 'V

= Vin 52 <] - | — |026{ — [0.33} — {04 Vin

[¥%) Any

(%) Input Leakage Vee Voltage .-

b .

tr | curent ! or 6 | = | = koa| = {ar | = e [PV ss | = | = foa] = jer [~ 1] mA

= & i

o Gnd Gnd

s 4 Quiescent Vee Vee

<t . .

b Device or 0 6 |~ |— |8 |—|80]—[w0] o |55j—|—|8]|— 80|~ 160 "pA
Current lec Gnd Gnd )
Addrtional
Quiescent 4.5 L
Device Current Vee-2.1 | to | — |100]360) — |450| — |490 A
per inpul pin: 5.5
1 unit load Alec*

*For dual-supply systems theoretical worst case (Vi = 2.4 V, Vec = 5.5 V) specification is 1.8 mA. iﬁ—'—{ \/ 20 vee
Qo—za 119, o7 g
18
HCT INPUT LOADING TABLE 00 | o7
o1 Y 1L 05 .
INPUT UNIT LOADSH a1 16, 08
MR 15 a2 Y 3. as
Data 0.4 02 4. o5
CP 1.5 o3 Y 2 64
a2 12 g4
*Unit Load is Alcc limit specified in Static Characteristics ‘G 0 X 1 gp
o ND —=1 = - E
Chart, e.g., 360 uA max. @ 25°C. _ " sacsean
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T-46;0;I;11 Techh!cal Data. ; :
| CD54/74HC273

% .
3 CD54/74HCT273
n PRE-REQUISITE FOR SWITCHING FUNCTION T N
ru LIMITS
~ TEST 25°C -40°C 10 +85°C | -55°Clo+125°C ,
- CHARACTERISTIC CONDITION e e ~TUNITS |
=] . HC HCT 74HC | 74HCT | B4HC | S4HCT | - |
o Vce - B e e -
- v Min. [Max. | Min. |Max. | Min. [Max. | Min. Max.| Min. |[Max.| Min, |Max,
a Maximum Clock 2 6 — 5 - - 4 - -
~ Frequency fman 45 30 25 25 20 20 116 | MHz
m Fig. 3 6 35 — 29 — 23 = -
T 2 60 — 75 -1 Te| =
' WA Pulse Width tw 45 12 12 15 16 8| |18 ‘ns
Fig. 4 8 10 — 13 - 50 =] |
2 80 - 100 — 120 - )
_ Clock Pulse Width  tw 45 16 20 20 26 24 .80- ns
L Fig. 3 6 14 - 17 - 20 =1
n Set-up Time 2 60 - ‘75 - 70 L — i N
Data to Clock 45 12 12 15 15 1817 |18 | ns
Fig. 5 tsy 6 10 - 13 — |15 -
Hold Time 2 3 — 3 -~ - 3 -
oz Data to Clock 4.5 3 3 3 3 | 3 I “1ons’
2 Fig. § tw 8 3 - 3 — 3| =1 - '
U Removal Time 2 50 - 65 = B £ - .
v MR to Clock trem a5 |10 10 13 13 s |15] | ns
6 9 - 1" —_ 13§ - —_
o Sl
=
s N
U
[ ]
E SWITCHING CHARACTERISTICS (Vec= 5§V, Ta= 25°C, Input t, 4= 6 ns) :
) i L
v CHARACTERISTIC :; T TVPICAEHéTf _UNITS
o et b ] IR T S o
<t Maximum Clock Frequency fmax |15 60 | - 860 - _MHz
T Power Dissipation Capacitance* Cep | — 25 25 R

*Cro is used to determine the dynamic power consumption, per flip-flop.
Po = CroVec?fi+ T ClVec*fo  where fi = input frequency, fo = output frequency,
C. = output load capacitance, Vcc = supply voltage.
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HARRIS SEMICOND SECTOR 27E D @ 4302271 0017753 7 EAHAS _
SWITCHING CHARACTERISTICS (C. = 50 pF, Input t, ti= 6 ns) L ., .- X :

LIMITS
TEST 25°C -40°C to +85°C -55°Clo+125°C |- : 7 R
CHARACTERISTIC CONDITION = UNITS : . :
HC HCT 74HC 74HCT | S54HC | S4HCT
vVee [ ” N N )
v Min. {Max. |Min. |[Max.|Min. [Max.|Min. |[Max.|Min. |Max.{ Min, Max,; .~ - ) -
Propagation Delay  teun 2 150 - 190 - 225 | - -
Clock to Output  tewe 45 30 30 38 a8 45 45 | ns
Fig. 3 8 26 — 30 - |38 | —
Propagation Delay 2 150 —_ 180 — 205- __
MR to Output tonL 4.5 30 32 38 0 | 4s] |48 ] ns
Fig. 4 8 26 — 33 - tesl | —
Qutput Transition trun 2 75 — 95 — 110 | =1
Time tre 45 15 15 19 19 22 | . 2] ns.
Fig. 6 6 13 — 18 — 9] | — .
Input Capacitance Ci — 10 10 10 10 10 110 | - pF -
INPUT
LEVEL
. .
Q v Vs v -
92¢8-37198 92C3-3719981
Fig. 3 - Clock to output delays and clock pulse width. Fig. 4 - Master raset pulse width. Master reset to outp'utdeley and

master reset to clock racovery time. : . -

INPUT
LEVEL

92CS - 36354RI

92¢8-38088
54 74HC 54. 74HCT
Inpul Level Yce 3V
Vs 30 VGe IV
Fig. 5 - Data set-up and hold times. Fig. 6 - Transition times. i
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