Technical Data

File Number 1485

High-Speed CMOS Logic
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CD54/74HC299
CD54/74HCT299

8-Bit Universal Shift Register; 3-State

8 Four Operation Modes: Shift Left, Shift Right, Load and Store

® //Q0-1/07 bus drive capability and 3-state for

® Typical fusa=50 MHz @ Voc=5 V, C =15 pF, Ta=25°C
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TERMINAL ASSIGNMENT

The RCA-CD54/74HC299 and CD54/74HCT299 are 8-bit
shift/storage registers with 3-state bus interface capability.
The register has four synchronous-operating modes con-
trolled by the two select inputs as shown in the mode select
(S0, S1) table. The mode select, the serial data (DS0, DS7)
and the parallel data (1/00-1/05) respond only to the low-to-
high transition of the clock {CP) pulse. S0, S1 and data
inputs must be one set-up time prior to the clock positive
transition.

The Master Reset (MR) is an asynchronous active low input.
When MR output is low, the register is cleared regardless of
the status of all other inputs. The register can be expanded
by cascading same units by tying the serial output (QO0) to
the serial data (DS7) input of the preceding register, and
tying the serial output (Q7) to the serial data (DS0) input of
the following register. Recirculating the (n x 8) bits isaccom-
plished by tying the Q7 of the last stage to the DSO of the
first stage.

The 3-state input/output [(/O) port has three modes of
operation: _ .

1. Both output enable (OE1 and OE2) inputs are low and
S0 or S1 or both are low, the data in the register is
presented at the eight outputs.

2. When both S0 and S1 are high, /0 terminals are in the
high impedance state but being input ports, ready for
parallel data to be loaded into eight registers with one
clock transition regardiess of the status of OE1 and
OE2.

3. Either ane of the two output enable inputs being high
will force I/0 terminals to be in the off-state. It is noted
that each I/0 terminal is a 3-state outputand an CMOS
buffer input.

The CD54HC299 and CD54HCT289 are supplied in 20-lead
hermetic dual-in-line ceramic packages (F suffix). The
CD74HC299 and CD74HCT299 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).

Family Features:

® Fanout (Over Temperature Range):
Standard Outputs - 10 LSTTL Loads
Bus Driver Outputs - 15 LSTTL Loads
8 Wide Operating Temperature Rangse:
CD74HC/HCT: -40to +85°C
8 Balanced Propagation Delay and Transition Times
& Significant Power Reduction Compared to
LSTTL Logic ICs
® Alternate Source is Philips/Signetics
8 CD54HC/CD74HC Types:
2to 6 V Operation
High Noise immunity:
N|L=30%, Niu=30% of Vee! @ Vee=5 V
® CD54HCT/CD74HCT Types:
4.5 t0 5.5 V Operation
Direct LSTTL Input Logic Compatibility
Vii=0.8 V Max., V\u=2 V Min.
CMOS Input Compatibility
h=<1uA @ Voo, Vou
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MAXIMUM RATINGS, Abso/uta-Maximum Values:
DC SUPPLY-VOLTAGE, (Vo)

(Voitages referenced to ground) ............... ...l e e e e, 05to+7V
DC INPUT DIODE CURRENT, hx (FORVi<<-0.5 VORV, > Veo +0.5V) ...ttt e e +20mA
DC OUTPUT DIODE CURRENT, tox (FOR Vo < -0.5 V OR Vo 2> Ve +0.5V) ..ot et e et i +20mA

DC DRAIN CURRENT, PER OUTPUT (k) (FOR 0.5V < V, < Vee + 0.5V)
FOr O OUIDUES e e
FOri/OOUtputs ... ... it

DC Vec OR GROUND CURRENT (lco)

POWER DISSIPATION PER PACKAGE (Po):

For Ta = -40t0 +60°C (PACKAGE TYPE E) ... ...ttt e e 500 mw
FOr Ta=+6010 +85°C (PACKAGE TYPEE) ........oooiini Derate Linearly at 8 mW/°C to 300 mW
For Ta = -5510 +100°C (PACKAGE TYPE FLH) ....ooiiiii o e 500 mw

For Ta = +40 to +125°C (PACKAGE TYPE F, H)

Derate Linearly at 8 mW/°C to 300 mwW
For Ta = -40 to +70°C (PACKAGE TYPE M)

400 mwW
For Ta = +70 to +125°C (PACKAGE TYPEM) .................... i 0
OPERATING TEMPERAT(UHE RAGNGE s b Derate Linearly at 6 mW/°C to 70 mW
PACKAGE TYPE F, H Lottt et et e e e e e -5510 +125°C
PA K AGE TYPE B, M ..ot et e e e e e e -40to +85°C
STORAGE TEMPERATURE (Tatg) -« vttt ettt ettt e e e e et e e e e e e -65 10 +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 + 1/32in. (1.59 £ 0.79 mm) from case 10r 10 S MAX. . ... ... .ttt e ettt e e e +265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)
with soider contacting lead tips ONly .. ... . e e +300°C
RECOMMENDED OPERAYING CONDITIONS
For maximum rellabliity, nominal operating conditions should be selected so that operation Is always within
the following ranges:
LIMITS
CHARACTERISTIC MIN. WAX. UNITS
Supply-Voltage Range (For Ta=Full Package Temperature Range)
Vee!*
CD54/74HC Types 2 & v
CD54/74HCT Types 4.5 5.5
DC Input or Qutput Voitage, Vi, Vo 0 Vee . \'J
Operating Temperature, Ta:
CD74 Types -40 +85 o
CD54 Types -55 +125
Input Rise and Fall Times, t.t¢.
at2Vv a 1000
atd4syv 0 500 ns
at6 Vv 0 400

*Unless otherwise specified, all voltages are referenced to Ground.
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Fig. 1 — Function diagram.

364




Technical Data

CD54/74HC299
CD54/74HCT299

STATIC ELECTRICAL CHARACTERISTICS

CD74HC299/CDS4HC299 CD74HCT299/CDS4HCT208
TEST TAHC/54HC 74HC S4HC TEST 74HCT/S4HCT | 74HCT | S4HCT
CONDITIONS TYPE TYPE TYPE CONDITIONS TYPE TYPE TYPE
CHARACTERISTIC UNITS
-40/ -55/ -40/ -55/
+25°C +25°C
+85°C +125°C +85°C +125°C
A\ o Ncc Vi Vec
v mA |V L‘ L v v lu Iu
Min [Typ Max |Min Max |[Min Max Min [Typ [Max |[Min [Max [Min Max
High-Level 2 1S5 |—|— |15 |— |15 | — 45
fnput Voltage  Vin 45 B35 — |~ BIS| — RBAS| — - to 2 - |- 2 - 12 — v
6§ |42 |— | — |42 | — |42 | — 5.5
Low-Leve! 2 f—|— (05} — |O05]— |OS 45
tnput Voltage Vi 45 | — | — |1.35) — [135] — |1.35 — to |— |—|o8a|— |oB |-~ |08 v
6§ |- | = |18]— |18]— |18 5.5
High-Level Vi 2 (19| —|— 19— |19 ]|~ Vu
Output Voltage Vo | or <002 (45 |44 | — |~ |as | — |aa |~ or 45 |44 | — | — |44 {— |44 | — v
CMOS Loads Vin o659 |1— |- 59 | — |59 | — Vin
TTL Loads Vi Qn |1/0n Vi
Bus Driver and or -4 6 |45 398 | — |— PB84a| — |37 | — or 45 R98| — | — [384| ~ {37 | — v
Standard Output Vw |-52]|-78|6 48| — |— |s34]— |52 |~ Viu
Low-Level Vi 2 |—-|— [or]— Jo1]— |JO1 Vi
Output Voltage Vo, | or 0.02 45{— | — |0t ]~ JOo1]— O or 45 —_ =101 |—= j0or ] - O v
CMOS Loads Vin 6 |— |— ot |]— JO1 ]~ O3 Vin
TTL Loads Vi Qn |1/0n A\
Bus Driver and or 4 |6 las|[— |— Jo2s] — j033]— o4 or 45 |- | — |o26| — {033 — |04 v
Standard Output Vie | 52|78 )6 |— [~ Jo26|— |033]—~ |04 Vin
Input Leakage Any
Current I Vee Voltage
or 6 — | — |01} — | £1 | — | £1 | Between 55 _ = g0 - || = | & HA
Gnd Vec and
Gnd
Quiescent Device
Current tec | Vee Vee
or Q 6 e 8 [|— |80 | — |160 or 55 - = 8 — | 80 | — |160 pA
Gnd Gnd
Aaditional
Quiescent Device 45
Current per Vec -2.1 to — |1oo |30 | — (450 | — 490 uA
input Pin: 55
1 UnitLtoad Alec”
3-State Vi Vo= Vo
Leakage or Veo 6 | — { — [z05]— | £5{— [X10 or 55 | — | — [=08] — | £5| — |+10 uA
Current Vin or Gnd Vin

*For dual-supply systems theorstical worst case (V, = 2.4 V, Vec = 5.5 V) specification is 1.8 mA.
HCT Input Loading Table

Input Unit Loads*

$1, MR 0.25
1/00-1/07 0.25
DSO, DS7 0.25

S0, CP 0.6
OE1, OE2 0.3

*Unit load is A lec limit specified in Static Characteristics

0
Chart, e.g., 360 yA max. @ 25°C. 365
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Fig. 3 — Flip-Flop detail (DO-D7).
MODE SELECT-FUNCTION TABLE
REGISTER OPERATING MODES
INPUTS REGISTER OUTPUTS
FUNCTION TR [cP [ 50 | 81 |DS0]Ds7[/on| G0_O1 --- Qs a7
Reset (Clear) L X X X X X X L L --- L L
Shift Right H |- h 1 | X X L G --- Qs Qe
H || h | h X X H q --- gs Q6
Shift Left H jrr] h X i X |laq g2 --- aq L
H || | h X h X Qs Q --- Q7 H
Hold (do nothing) H || | | X X X Qo qQ1 --- Qs 47
Parallel Load H |~ h h X X 1 L L --- L L
H [”"| h h X X h H H --- H H
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MODE-SELECT FUNCTION TABLE
3-STATE I/0 PORT OPERATING MODE

INPUTS INPUTS/OUTPUTS
FUNCTION OEt1 | OE2 S0 $1 Qn (Register) 1/00 - - - 1/07
Read Register L L L X L L
L L L X H H
L L X L L L
L L X L H H
Load Register X X H H Qn = 1/0n 1/0n = Inputs
Disable 1/O H X X X X (2)
X H X X X (2)
H = input voltage high tevel. X = Voitage level on logic status don't care.
h = Input voltage high one set-up time prior clock transition. Z = Output in high impedance state
L = Input voitage iow level. -~ = Low-to-high clock transition
I = input voltge tow one set-up time prior clock transition
gn = Lower case letter indicates the siate of the referenced output one set-up time prior clock transition.
SWITCHING CHARACTERISTICS (Vec =5V, Ta = 25°C, input t,, t, = 6 ns)
CHARACTERISTIC symBoL | C. | TYPICALVALUES | ;. ¢
(pF) HC HCT
Propagation Delay teLn
Clock to 1/0 Outputs (Fig. 4) ten 15 17 19
Clock QO or Q7 (Fig. 4) ns
MR 1o Outputs (Fig. 5) tore 15 17 19
Output Enable and Disable Times (Fig. 6 & 7) :::‘z' ::f; 15 10,13,15 | 10,13,15
Power Dissipation Capacitance Cep” — 150 170 pF
*Cro is used to determine the dynamic power consumption, per register
PD=Cpo ch:2 fi+¥(CL Vee? fo) whare:
fi=input frequency C.=output load capacitance
fo=output frequency Vec=supply voltage
Pre-requisite for Switching Function
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC SYMBOL |Vcc HC HCT T4HC 74HCT 54HC S4HCT |UNITS
Min. [Max. [Min. [Max. [Min. [Max. [Min. Max. [Min. [Max. |Min. [Max.
Maximum Clock 2 6 [~ | — | — 51— | = |- 4 | —]1=1-=
Frequency frmax 45 | 0 |~ |25 — |25~ |20 — |20 | — 16 | — | MiHz
6 B|~-|-]—-—129|—-]|—-—]|~—~]|2B|—-—|—]==
MK Pulse Width tw 2 0|~ |—|=-l65]|—]|—-—{=~|75|—1]1—-—|—-
(Fig. 5) 45| 10| — |58 |~ 13| — 19|~ ]15]|—]222]|—
6 9 — — — 11 -— — — 13 | — — —
Clock Puise Width tw 2 g (—|—[|—JW0O|—|—|—(|120]—|— | —
(Fig. 4) 45 16| — |20 | — |20 — |25 | — |24 | — |30 | —
6 14 | — — — 17 | — — — 20 | — — —
Setup Time tsu 2 00— |—|—[125|—|—|— 15O} —]|— [~
DS0, DS7, 1/0n to Clock 45120 | — |20 | — |25 | — |25 | ~ |30 | — | 30| —
(Fig. 8) 6 |17 ]|~ |—-—|—-|2aa|—-|[—-|~|26|—|—1]~— ns
Hold Time th 2 [o] —_ | -] = 0 - |- | - 0 =
DS0, DS7, 1/0n, SO, S1 45 | O — [ —_— 0 — 0 — 0o | — 1] -
to Clock (Fig. 8) 6 0 - |- | - 0 - |- | - 4] e e
Recovery Time trec 2 5| =—1—1—15|—-1—{—|5I—1—-1|-
MR to Clock a5|s5 |- |5 |[—]58]|—|5|~|5|—]|5]|—
(Fig. 5) 6 5 - | = | = 5| —|— |~ 5|1 —-—1—-1—-
Setup Time tsu 2 |120| —- | — | — 0| — | — | — (8O0 —|—}|—
$1, S0 to Clock 45| 24| = |27 | — |30 | — |3 |~ |3 | = |4 |-
6 20| —-|—|-|]—-}=-—]~}|3]|—|—]—=
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SWITCHING CHARACTERISTICS (C_=50 pF, input 1,1,=6 ns)

25°C -40°C o +85°C -55°C to +125°C
CHARACTERISTIC SYMBOL | V¢ HC HCT 74HC 74HCT 54HC S4HCT |[UNITS
Min. [Max. | Min. [Max. | Min. |Max. | Min. [Max. | Min. |Max. | Min. {Max.
Propagation Delay toin 2 — (200 — [~ ]| — |20 — | — | — [300| — [ —
Clock to 1/0 Qutput ter 45 — |40 ) — |45 | — |50 | — | 56 | — | 60 | — | 68
{Fig. 4) 6 | —[sa| -] —~—|—-|a3l—-|—]|—=1]51]~—
Clock to Q0 and Q7 2| —Je00{ — |~ — {250 — | —{— |300]| — | —
(Fig. 4) 45| — [ 40 | — | 45 — |5 | — |5 | — | 60| — | 68
6 | — 1A |-~ ]=-—IB|[—-—]~]=|51] ]~
Propagation Delay tore 2 —-]120| - |~ ]| — |20 - |~ |~ |300| - | —
MR to Output 45~ 40| — a6 |~ |50 |~ |58 |~ [60|—~ |69
(Fig. 5) 6 |l — || —~|~|—18|—-|—-]—=1]851]=|~
Output High-Z to tozn 2 | — |18 — |~ | —|195| —~ | — | — [238} — | — ns
High Level 45 — |31 | — 13| — |39 | — |40 | — |47 | — | 48
{Fig. 6) 6 | — |26 |[—|—-—|—]138]|—-|{—|—140]|— |~
Output High Level tonz 2 — |18 | - |~ - |20 — |~ | — |280]| — | —
to High-Z 45| — |37 | — |37 | — |46 | — |46 | — [56 ] — | 56
(Fig. 6) 6 |[— [} —-—|~|—|B3O|~—~]|~—]|—|48]—]~—
Output Low Level thiz 2 — |85 -~ - 19| —-|~—|— |23 - | -
to High-Z 45| — |31 | — |32 |~ |31 ~]|4 | — |47 | — | 48
(Fig. 7). 6 | — 126 | —|—|—138B|—-[=1—-—140] =1~
Output High-Z teze 2 | — |10 =] -] =6 —=|—=|=|195|—-]~—
to Low Level 45| — | 26| — | 30| — 33| — (3B — (39— |45
(Fig. 7) 6 | —j2|—-|~]|~—|B|~]|—|—[33]—-]|~<
Output Transition Time trim 2 -1 -]—-1—-199|—=|—=|—=—]110] - | -
Q0, Q7 by 45| — |15 | — |15 ) — |19 | — |19 | — 22| — |22
{Fig. 9) 6 | -1 3|—-—]—-—|—]1W]|—-—[—{1—119]| =1~
1/Qo to (/O 2| —160 |~ |~ =] —|~—]—1]19]|—]~-
(Fig. 9) a5 — |12} —|12zj—|18—~|15]|—-|18]—=]18
6 |[—]10 | —~[—]—118]—-—]—1—=11]—]—
Input Capacitance C —}—-]J10]=-]JWO}—~—}10} -0 —-}110]|-—-1]10
3-State Output Co —f{—-—]l20|—]l20|—]20| —-120| — |20 |~ |20 pF
Capacitance
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INPUT LEVEL = o= =

INPUT LEVEL
cP L

I/0n,Q0 OR Q7

cp

teuL
i1/on,QC OR Q7 Vg
TR/ 54 HC 74/54 HCT
INPUT LEVEL Vee 3y 7a75anr. | 74754 HCT
Vs 0% Voo T3V INPUT LEVEL] vee 3y
W [ -
92CS- 36997 vs S0% Vee] T3V |e2¢s-36998

Fig. 4 — Clock pre-requisite and propagation delays. Fig. 5 — Master Reset pre-requisite and propagation delays.
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Fig. 6 — 3-state propagation delays. Fig. 7 — 3-state propagation delays.
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Fig. 8 — Data pre-requisite times. Fig. 9 — Output transition times.
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