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- Data sheet acquired from Harris Semiconduct
lg pee ogl SCHS278 q miconauctor
AO 4 39ee—a0
Al ‘To—ll
L fum et Octal Bus Transceiver/Register,
PORT | A4 o Pom
YSa  BEET 3-State
—f' T Features:
g b CLOSEE 1 -y:)nede:e:dent Registers for
23 1.
0:;35 ,::;g;:g:n___ PN 24 = Vo A and B Buses
B Te Y SBR SOURCE T i 12 = GRD ® CD54/74HC/HCT646 Non-inverting
92C5- 38929 CD54/74HC/HCT648 Inverting
® 3-State Outputs
® Drives 15LSTTL loads
® Typical Propagation Delay = 12ns (A €<-»B)
FUNCTIONAL DIAGRAM @Vec=5V, CL=15pF, Ta=25°C

The RCA-CD54/74HC646 and CD54/74HCT646 are octal
bus transceivers/registers with 3-state non-inverting out-
puts. The RCA-CD54/74HC648 and CD54/74HCT648 are
octal bus transceivers/registers with 3-state inverting
outputs. These devices are bus transceivers with D-type
flip-fiops which act as internal storage registers. Data on
the A bus or the B bus can be clocked into the registers on

-the LOW-to-HIGH transition of either CAB or CBA clock

inputs. Output enable (OE) and direction (DIR) inputs
control the transceiver functions. Data present at the high
impedance output can be stored in either register or both
but onty one of the two buses can be enabled as outputs at
any one time. The select controls (SAB and SBA) can
multiplex stored and transparent (reai time) data. The
direction control determines which data bus will receive
data when the output enable (OE) is LOW. In the high
impedance mode (output enable HIGH), A data can be
stored in one register and B data can be stored in the other
register. The clocks are not gated with the direction (DIR)
and output enable {OE) terminals; data at the A or B
terminals can be clocked into the storage flip-flops at any
time.

The CD54HC6486, 648 and CD54HCT646, 648 are supplied
in 24-lead dual-in-line frit-seal ceramic packages (F suffix}.
The CD74HC646, 648 and CD74HCT646, 648 are supplied
in 24-tead dual-in-line, narrow-body plastic packages (EN
suffix), in 24-lead duai-in-line, wide-body plastic packages
(E suffix), and in 24-lead dual-in-line surface-mount plastic
packages (M suftix). Both types are also available in chip
form (H suffix).

Family Features:
s Fanout {Over Tamparature Range):
Standard Outputs - 10 LSTTL Loads
Bus Driver Outputs - 15 LSTTL Loads
s Wide Operating Temperature Range:
CD74HC/HCT: -40to +85°C
s 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:
NiL = 30%, N = 30% of Ve, @ Vec=5V
a CDS4HCT/CD74HCT Types:
4.5 t0 5.5 V Operation
Direct LSTTL Input Logic Compatibility
Vi = 0.8 V Max., Via = 2 V Min.
CMOS Input Compatibility
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TERMINAL ASSIGNMENT

This data sheet is applicable to the CD54HC646 and CD74HCT646. The CD54HCT646, CD54HC648, CD54HCT648, and CD74HCT648
were not acquired from Harris Semiconductor. See SCHS193 for information on the CD74HC646.
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Fig. 1 — Logic Diagram.
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FUNCTION TABLE

INPUTS DATAI/O # OPERATION OR FUNCTION

OE DIR CAB CBA SAB SBA| A0 THRUA7Y | BO THRUBY 646 648

X X Ve X X X Input Not specitied | Store A, B unspecified Store A, B unspecified

X X X e X X | Not specified Input Store B. A unspecified Store B, A unspecified

H X Ve e X X Input Input Store A and B Data Store A and B Data

H X HorlL Horl X X Isolation, hold storage Isolation, hold storage

L L X X X L Real-Time B Data to A Bus Real-Time B Data to A Bus

Qutput input =Y

L L X Horl X H Stored B Data to A Bus Stored B Data to A Bus

L H X X L X Input Output Real-Time A Data to B Bus Real-TiTe A Data to B Bus
L H Heorl X H X Stored A Data to B Bus Stored A Data to B Bus

# The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always
enabied, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs.
To prevent excess currents in the High-Z modes all I/0O terminals should be terminated with 10K{) resistors.

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

(Voltages referenced tO ground) ... ... .. e e e 05to+7V
DC INPUT DIODE CURRENT. I (FOR V. <C-05VORV, > Vee ~0.5V) .. i e e e +20mA
DC OUTPUT DIODE CURRENT  lok (FOR Vo <T-0.5V OR Vo > Vee +0.8V) L i e +20mA
DC DRAIN CURRENT. PER QUTPUT (I5) (FOR -05V << Vo< Vee = 0.5V) i e +~35mA
DC Vec OR GROUND CURRENT (lec) - oo e e e P +70mA
POWER DISSIPATION PER PACKAGE {Pp):

For Ta = -40 t0 +60°C (PACKAGE TYPE B) ... e e e i e 500 mw

Fbr Ta = +60to ~85° C {PACKAGE TYPEE) .. ... .. . ... . s Derate Linearly at 8 mW/°C to 300 mwW

ForTa =-5510 +100°C (PACKAGE TYPE F H) . e e e e 500 mwW

For Ta = +100 to - 125°C (PACKAGE TYPE F, H)

FOr Ta = =40 t0 +70°C (PACKAGE TYPE M) bttt ittt iat ittt it te e e e e e eae e e et iaa e e aea e 400 mW
FOr Ta=+7010 +125°C (PACKAGE TYPE M) .-« .ottt enas Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta)
PACKAGE TYPE E, M. . o o e -40to ~85°C
PACKAGE TYPE F. M e -55t0 - 125°C
STORAGE TEMPERATURE (Tatg) - 0 0ot ettt e e e e e -65to ~150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 + 1/32 in. (1.59 + 0.79 mm) from case for 10 8 MAX. ... ... ... ... ... it -265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm}
with solder contacting 18ad LIPS ONIY ...\ttt it et oo -300°C
RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operalion is always within
the following ranges:
LIMITS
, CHARACTERISTIC MIN. MAX. UNITS
Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vce:*
CD54/74HC Types 2 6 v
CD54/74HCT Types 4.5 55
DC Input or Output Voltage Vin, Vour 0 Vee vV
Operating Temperature Ta:
CD74 Types -40 +85 oG
CD54 Types -55 +125
Input Rise and Fall Times t., t
ate v 0 1000
at45V 0 500 ns
atg Vv 0 400

*Uniess otherwise specified, all voltages are referenced 10 Ground.
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STATIC ELECTRICAL CHARACTERISTICS

COT4HCE48/COSAHCE4S CD74HCT846/COS4HCTE46
CD74HC848/CD54HCB48 COT4HCTE4A8/COS4HCTE48
TEST TAHC/S4HC T4HC S4HC TEST TAHCT/S4HCT | TAHCT S4HCT
CONDITIONS TYPES TYPES | TYPES | CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC UNITS
+25°C -40/ -85/ +25°C -40/ -55:
v, [N Voo +85°C +125°C v, Veo +85°C | +125°C
v mA v 2 v
Min | Typ |Max | Min [Max | Min | Max Min | Typ |Max |Min [Max |Min [Max
High-Levet 2 (15| -~ |15 —|15] — 45
Input Voltage Vi 451315 — | — [315] — [3.15] — — to 2 - | - 2 - 2 — v
6 [42 | — | — |42] — [a2] — 55
Low-Level 2 |- —105|—]05]—1}o0s 45
Input Voitage Vi 45| — | — |1.35] — [1.35§ — |1.35 — to | — | —}08]— 108 — |08 v
6 -} — |18} —118—-]18 55
High-Level V. 2 19| — — |19 - |19]| — V..
Qutput Voltage Vo or -0.02 45144 | — — |44 | — |44 ]| — or 45 (44 { — — j44 ] — |44 — v
CMOS Loads Vi, 6 [59] — — 1591 — |59} — Vi
Vi v,
TTL Loads or -6 451398 — | — 1384 — |37} — or 45 (3981 — ~ (384} — 37| — v
{Bus Driver) Vin -78 6 |548] — | — 534 — |52} — Vi
Low-Level V. 2 - | =101 —~}J0or] — o Vi
Qutput Voltage V,, or 0.02 45| — — {101 — |61 e A or 45 — — 01 — |01 — |61 A"
CMOS Loads Vi 1] — — 01| — {01 | — j0O1 Ve
Vi Vi
TTL Loads or 6 as| — | — lo2e] — {o33] — |04 or a5y — | — [o2e| — joa33| — joa| v
(Bus Driver) Vi 78 6 — — (026 — 1033] — 04 Ve
Input Leakage Veo Any
Voltage
Current 1, or 6} — ] —Jj2o1y —~ ] ] -]+ JBetween§55) — ] — 01} — ]t }p -1 A
VCC
Gnd & Gnd
T Quiescent Ve Ve
Device or i} 6 | —]—18)-—~18)—-]wo or sst— ] —]18|—}8}— 60| pA
Current fec Gnd Gnd
Additional 45
Quiescent
Device Current V-2t o — {100|360F — (450 ] — |490 wA
per input pin:
1 unit load Blee* 55
3-State Vo V, = Ve Vi
Leakage Current or or 6 — | — 1:05] — {:5Q] — |0 or 851 — | — |05} — 50| - |10 A
loz L' Gnd Vi

‘For dusl-supply systems theorstical worat case {V, = 2.4 V, V¢ = 5.5 V) specification is 1.8 mA.

HCT tnput Loading Table

Input Unit Loads*
OE 1.3 ‘l
DIR 075
Clock A—B, B —A 06 ]
Select A, Select 8 0.45
Inputs AO-A7, BO-B7 0.3 B

“Umit Load is Alcc limit specified in Static Characteristic
Chart. e.g., 360 gA max. @ 25°C
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SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, Input t, &, = 6 ns)

CHARACTERISTIC C. TYPICAL UNITS
(pF) HC HCT
Propagation Delays tewn, | - !
Store A Data to B Bus (646) tow | 0 18 18 ns
Store B Data to A Bus (646) teun tore 15 18 18 ns
Store A Data to B Bus (648) tocr ton. | 15 20 23 ns
Store B Data to A Bus (648) tor, tewe | 15 20 23 ns
A Data to B Bus (646) teLm, ‘PHL 15 - 12 15 ns
B Data to A Bus (646) teLr, tem 15 12 15 ns
A Data to B Bus (648) teLm, tore 15 12 15 ns
B Data to A Bus {648) teLn, trm 15 12 15 ns
Select to Data (646) teH, terL 15 14 19 ns
Select to Data (648) ten, tere 15 16 19 ns
3-State Disabling Time terz, temz 15 14 14 ns
3-State Enabling Time ez, tozn 15 14 19 ns
Max Frequency fmax 15 60 45 MHz
Power Dissipation Capacitance” Ceo — 52 52 pF
*Ceop is used to determine the dynamic power consumption, per package.
Po& Vee? Cep fi + T Vec? Co ty where:
C. = output load capacitance
Vee = supply voltage
f, = input frequency
fo = output frequency
PREREQUISITE FOR SWITCHING FUNCTION
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC Vee HC HCT 74HC T4HCT 54HC S4HCT |UNITS
Min. |Max. | Min. [Max. | Min. [Max. | Min. [Max. | Min, [Max. [Min. [Max.
2 6 | -~ | — | — 5 — -~ — 1 4 e
Maximum Frequency franx 45 30| -2 — |25 — |20} — | 20| — | 177 | — | MHZ
6 |-~ —1720| — | — ] — {23 — | —- ]| —
. 2 60| — | -~ —}t—| -9} — 1 —]|—
T
g?::j::: e wo | as [z~ t| || —|si~|w|=-|18]-]ns
Ul g 0]~ ] -] -1 -] -] _—]—]_—
) 2 |-~ — 45— =1 —=—|5|—|—-1|—-
g::: tTolgTock t 45 [ i e L Bl B Bl SR el B B ns
" 6 6 | -~ | -] —-1l81l—-—{=-!l—=—]19|—-]~—]-=
2 80| -} -t —j10| — | —|—[120|— | — | —
Clock Pulse Width tw 4.5 6| — (25| — 120 — | 31 — j24 , — |38 | — ns
6 | - | —-—|—-117]{—-—}—1—120| | =1 —
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SWITCHING CHARACTERISTICS (C, = 50 pF, Input t,, i, = 6 ns)

25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC Vee HC HCT 74HC 74HCT 54HC 54HCT |UNITS
Min. |Max. [ Min. |Max. | Min. |Max. |Min, |Max. | Min. |Max. |Min, |Max.

Propagation Delay, 2 — {220 — | — | — j215| — | — | — 330 | — | —
Store A data to B bus teun 45 — |44 ) — | 44| — |55 | — 155 | — | 66 | — | 66 ns

Store B data to B bus (646) ten 6 - [ 37| -} -] — 47T} -] — | — |56 — | —

Store A data to B bus teuw 2 — 240 — | — | — J300] — | — | — |360) — | —
Store B data to A Bus tew, | 4.5 — | a8 | — | 54| — | 60| — |68 | — | 72| — t 81 ns

(648) 6 — | 41 ] — — -8 | — | -1 =61 ]

A data to B bus teLn 2 — 3| -] -] —[170f -} -1 — |205] — | —
8 data to A Bus tonL 45 — 27Tt — |37 | — | 34 — |46 | — 41 — | 56 ns

{646) 6 e = el R 29| — | — | — 35| — | —

A datato B bus ten 2 — 1150 — | — | — {180| — | — | — |228]| — | —
B data to A Bus {pHL 45 — |3 — | 37| — |38 — | 46| — |45 | — | 56 ns

(648) 6 | — || —|~|—]3|—|—-]—]|3]—-]_—

Select to Data 2 — 31| — |-t — |25 — { — | — | 255 — | —
toin 45 — |34}~ | 46| — | 43| — | 58| — | 51 | — | 69 ns

(646) t | 6 | — |2 | — | -] —dar|—|—]—~]4a3]—]—

2 — |90 — | — ] — 240} — | — | — |285| — | —
Select to Data teenw | 4.5 — ] 38| —146| — 1 48] — | 58| — | 87 | — | 69 ns

(648) ten 6 - |13 —]~-1—-|139|—=—|—]—|48 | — | —

3-State Disabling Time 2 — |15 — | — | — 220 — | — | — {265 | — | —
Bus to Output or terz 45 — |35 | — |3 | — {4} — {44 | — |93 | — | 83 ns

Register to Qutput tenz 6 — |30 -] -1 -3 | -1 —| —]14 | — | —

3-State Enabling Time 2 — 1756} — — — (220 — — — | 265 | — —
Bus to Output or teze 4.5 — |3 | — 45| — {44 | — | 56 | — | 53 | — | 68 ns

Register to Output tezn 6 - |0 |[-1=-—1—187 ]| —]|—14 | — | —

Output Transition Time 2 — | 60§ — — — |5 | — — — 190 | — —
tww| 45 | — |12 ] — |12 — |15 |15 ~118]—]|18] ns

‘ tra 6 — 1|l -}l —=—] =] =-j—=—{—=1]158] =1

3-State Output —_ === = =-]=1=|-1=1-=
Capacitance Co — —]l20} — |20 — |20 | — |20 — |20 | — | 20 pF
Input Capacitance Ci — — {1 |(—11m00|—t1t1W0}{—-110]—|10] — |10 pF

INPUT
LEVEL

DATA (ACB)

CAB (CBA)

92C5-38405

Fig. 2 — Data setup and hold times.
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Switching Voltage, Vs 50% Vec 13V

Fig. 3 -— Transition times and propagation delay times.
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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.

TI 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
Tl deems 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 TIPRODUCTS 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 or implied, 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 [0 1999, Texas Instruments Incorporated



