Technical Data

CD54/74HC646, CD54/74HCT646
CD54/74HC648, CD54/74HCT648

High-Speed CMOS Logic

File Number 1664

Advance Information/
Preliminary Data

== = . Octal Bus Transceiver/Register,
RnES w=u" 3-State

BE—21 Type Features:
sl e

FHREQ [cas ctock— ® /ndependent Registers for

DATA
sOlT&e [8ABSOURCE _ A and B Buses
SEdiCon seasounce 22— JLTS % W CD54/74HC/HCT646 Non-inverting
s2cs- 38529 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-flops 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 only 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 (real 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 @ terminals; data at the A or B
terminals can be clocked into the storage flip-flops at any
time.

The CD54HC646, 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-lead dual-in-line, narrow-body plastic packages (EN
suffix), in 24-tead dual-in-line, wide-body plastic packages
(E suffix), and in 24-lead dual-in-line surface-mount plastic
packages (M suffix). Both types are also available in chip
form (H suffix).
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Family Features:
= Fanout (Over Temperature 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
u Significant Power Reduction Compared to
LSTTL Logic ICs
u  Alternate Source is Philips/Signetics
s CD54HC/CD74HC Types:
2 to 8 V Operation
High Noise Immunity:
N = 30%, Nin = 30% of Vee; @ Vec =5 V
m CD54HCT/CD74HCT Types:
4.5 to 5.5 V Operation
Direct LSTTL Input Logic Compatibility
ViL=0.8V Max., Viu=2V Min,
CMOS Input Compatibility
h<1pA @ Voo, Vou

—
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Fig. 1 — Logic Diagram.
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CD54/74HC646, CD54/74HCT646
CD54/74HC648, CD54/74HCT648

FUNCTION TABLE

INPUTS DATA I/0 # OPERATION OR FUNCTION

OFE DIR CAB CBA SAB SBA! A0OTHRUA? | B0 THRU B7 646 648

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

X X X e X X Not specified Input Store B, A unspecitied Store B, A unspecified

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

H X HorL HorlL 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

OQutput Input =

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

L H X X L X (nput Output Real-Time A Data to B Bus Real-TiTe A Data to B Bus
L H Hor L 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 OF and DIR inputs. Data input functions are always

enabled, 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/0 terminals should be terminated with 10KQ resistors.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vcc):
(Voltages referenced t0 ground) .. ... .. ..o e 05t0+7V
DC INPUT DIODE CURRENT, h (FOR V, < -05VORV, > Vee *0.5V) .o i +20mA

DC OUTPUT DIODE CURRENT, lox (FOR V, < -0.5 V OR V, > Vee +0.5V) +20mA
DOC DRAIN CURRENT, PER OUTPUT (lo) (FOR -0.5V <C V, < Ve - 0.5V) ... *35mA
DC Vec OR GROUND CURRENT (16C) - vttt et e e e e e s +70mA
POWER DISSIPATION PER PACKAGE (Po)
FOorTa = -4010 +80°C (PACKAGE TYPE B) ... . i e 500 mw
For Ta = +601t0 +85°C (PACKAGE TYPEE) ... ... .. i Derate Linearly at 8 mW/° C to 300 mW
For Ta = -5510 ~100°C (PACKAGE TYPE F, H) ..o e 500 mW
For Ta - ~100t0 +125°C (PACKAGE TYPEF, H) ... ... . Derate Linearly at 8 mW/°C to 300 mW
FOr Ta=-4010 +70°C (PACKAGE TYPE M) Lo rtiniiiii i e et s s reiae s 400 mW
FOr Ta=+7010 +125°C (PACKAGE TYPE M) ..t ttvintniieiiiiiiitanaari i vtaeiansneanes Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPE B, M.t e e -40 10 ~85°C
PACKAGE TYPE F.H o e e e -55t0 ~125°C
STORAGE TEMPERATURE (Tatg) - ot vvvt et ettt e e e e et e e e et e e -65 to ~150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 + 1/32in. (1.59 + 0.79 mm) from case for 10 S MaxX. ... ... . it ~265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.5 mm)
with solder contacting 18ad tiPS ONIY ... .. ... ittt e e ~300°C
RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation is always within
the following ranges:
LIMITS
CHARACTERISTIC MIN. MAX. UNITS
Supply-Voltage Range (For T, = Fuil Package-Temperature Range) Vec:™
CD54/74HC Types 2 [
CD54/74HCT Types 4.5 5.5
DC Input or Output Voltage Vin, Vour 4] Voo \"
Operating Temperature Ta:
CD74 Types -40 +85 oc
CD54 Types -55 +125
Input Rise and Fall Times t,, t;
at2Vv 0 1000
at45V 0] 500 ns
at6 Vv 0 400

"Unless otherwise specified, all voitages are referenced to Ground.
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STATIC ELECTRICAL CHARACTERISTICS

Technical Data

CD54/74HC646, CD54/74HCT646
CD54/74HC648, CD54/74HCT648

CD74HC846/CD54HC646 CD74HCT646/COS4HCTE46
CD74HC648/CD54HC648 CD74HCT648/CD54HCT648
TEST 7T4HC/54HC 74HC S54HC TEST TAHCT/S4HCT | 74HCT | S4HCT
CONDITIONS TYPES TYPES | TYPES | CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC UNITS
+25°C -40/ -55/ 125°C -40/ -85/
v, lo Vee +85°C | +125°C v, Vee +85°C | +125°C
v mA v v v
Min | Typ |Max | Min [Max | Min [Max Min | Typ |Max | Min [Max [ Min |Max
High-Level 2 15| — | — 15| — |15] — 4.5
input Voitage Vin 45 315 — | — [315| — [3.15] — - to | 2 | —tt— |2 |— 2 | — v
6 (42| — | — laz| —~ ja2] — 5.5
Low-tLevel 2 |-} — |05 05| — |05 45
Input Voltage Vi 451 — | — [1.35 1.35| — |1.35 — to | ~-|— |08} — |08} — |08 v
6 | -1 — |18 18| — | 1.8 5.5
High-Levei A 2 |19 -1 —f19l—|19]— v,
Output Voltage Vo, or 002 |45 (44 — | — |44} — [a4a] — or 45 |44 | — | — |44 | — |44} — v
CMOS Loads Vi 6 [59) — | — |59 — |59] — '
Vi Vi
TTL Loads or -6 45398 — | — {384 — 137 — or 45 |398( — | — |384] — (37 | — v
(Bus Driver) Vin -78 6 |548]| — — |534| — |52] — Vin
Low-Level Vi 2 — | — [0 01| — |0 Vo
Output Voltage Vo, or 0.02 451 — | — |01 01} — |01 or 45| — | — |01 | = JO1 | — jO1 v
CMOS Loads Vin 6 — | - {0t 01| — |01 Vi
Vi 'A
TTL Loads or 6 45| — | — {026 033 — [04 or 45§ — — [0.26] — 1033| — |04 v
(Bus Driver) Vi 78 6 — | — |0.26 033 — |04 Vi
Input Leakage Ver Any
Voltage
Current 1 or 6 | — | — [:01 1| — | 21 |Between |55 | — | — [#01] — | #1 | — [ 1 uA
VCr
Gnd & Gnd
Quiescent Vee Ve
Device or 0 6 - | — 8 80 [ — {160 or 55| — | — 8 — | 80 | — |160 HA
Current lee Gnd Gnd
Additional 45
Quiescent
Device Current Vee-2.1 to | — (100360 — (450 | — {490 LA
per input pin:
1 unit load Alec® 55
3-State Vo Vo = Vee Vi
Leakage Current or or 6 | — 1 — |05 50| — 10 or 5561 — | — |05 — |50 — {110 BA
loz Vi Gnd \

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

Input Unit Loads*
OE 1.3
DIR 0.75
Clock A—B, B —A 0.6
Select A, Select B 0.45
Inputs A0-A7, B0O-B7 0.3

‘Unit Load is Alcc limit specified in Static Characteristic
Chart, e.g., 360 uA max. @ 25°C.
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CD54/74HC646, CD54/74HCT646
CD54/74HC648, CD54/74HCT648

SWITCHING CHARACTERISTICS (Voc =5V, Ta =25°C, Inputt, t, = 6 ns)

CHARACTERISTIC C. TYPICAL UNITS
(pF) HC HCT
Propagation Delays teLn,
Store A Data to B Bus (646) to, | 1 18 18 ns
Store B Data to A Bus (646) teLm, tomL 15 18 18 ns
Store A Data to B Bus (648) tow, torL 15 20 23 ns
Store B Data to A Bus (648) too, tore | 15 20 23 ns
A Data to B Bus (646) teLr, tery 15 12 15 ns
B Data to A Bus (646) teun. tere 15 12 15 ns
‘A Data to B Bus (648) teum, tene 15 12 15 ns
B Data to A Bus (648) toun, tone 15 12 15 ns
Select to Data (646) toun, tenL 15 14 19 ns
Select to Data (648) teuw, trre 15 16 19 ns
3-State Disabling Time tez, tonz 15 14 14 ns
3-State Enabling Time teze, tezn 15 14 19 ns
Max Frequency fmax 15 60 45 MHz
Power Dissipation Capacitance” Cep - 52 52 pF
*Cep is used to determine the dynamic power consumption, per package.
Pp = Vce? Cro fi + £ Vec? C o where:
C. = output load capacitance
Ve = 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 74HCT 54HC 54HCT [UNITS
Min. [Max. | Min. [Max. | Min. |Max. | Min. |Max. {Min. |Max. [Min. |Max.
2 6 | — | — | — 5 el et 4 e e
Maximum Frequency frax 45 30 | — 25 | — 25 | — 20 | — 20 | — 17 | — MHZ
6 B | - -] ~-]29| - - |12 =—]=|=
2 60| — | — | — | 75| —{—|—~-19|—|—|—
g?t:&Tcl:nik o | 45 (12— 12| — 15|~ s | — 8|~ 18|~ ns
° SVl g w0 — | —|—jun] |||~ ]|—-]=
[ 2 B | —|—|—148] —|—| = |58|—|—|—
g:;g I)"g? ) R A e e N I R I L e TR I
o¢ "l s 6 | — | - | —|8| || ~]l9|—]—|=
2 80| — | —|— |10 —|—|— 1120 - | — | —
Clock Pulse Width tw 45 16|~ (25| — |20 — 131 | — |24 | — | 38 | — ns
6 14| - | - -7 -] -] =120 - | — | -
448
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Technical Data

CD54/74HC646, CD54/74HCT646
CD54/74HC648, CD54/74HCT648

SWITCHING CHARACTERISTICS (C. = 50 pF, Input t,, t, = 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 — |20} — | — | — 25| — | — | — 83| — | —
Store A data to B bus teun 4.5 — |4 | — |44 | — |55 | — [55 | — |66 | — | 66 ns
Store B data to B bus (646) tp.. 6 — 37| — | — |47 | = | =] - |56 - | —
Store A data to B bus teun 2 — (240} — | —| — |300| — | — | — |360| — | —
Store B data to A Bus to. | 45 | — | 48| — 1 54| — | 60| — |68 ) — | 72| — | 81| ns
(648) 6 - M-t =] =81 |- | =] ~~16]—] =
A data to B bus teLn 2 — |13} - - | = (170 — | — | — 205 — | —
B data to A Bus tonL 45 — 27§ — | 37 | — 34 | — | 46 | — 41| — | 56 ns
(646) 6 — |8 -] —-—|—-—]29} — | =] — ]3] —|—
A data to B bus teun 2 —J1s0) — | — | — [190| — | — | —~ |225] — | —
B datato A Bus teH 4.5 — |3} — | 3| — |38 — | 46| — | 45| — | 56 ns
(648) 6 — |26} - — | —=—]38|—-—]|—]—1[388!—=]—
Select to Data 2 — 17| - { -] — |25 - — | — | 255} — | —
toLn 45 — | 34| — | 46| — | 43| — | 58| — | B1 | — | 69 ns
(646) ten 6 - |29 | -1 -1 =137 —{—|—143] — | —
2 — |10 | — | — | — |240 — | — | — | 285 — | —
Select to Data tew | 4.5 — | 38| — | 46| — | 48| — | 58| — | B7 | — | 69 ns I
(648) i | 6 - |3 |—-|—-—t—j39|—|—|— |48 —| —
3-State Disabling Time 2 — |15 = | - |~ |20 — | — | — |265| — | —
Bus to Output or teLz 45 — |38 | — |35 | — | 44| — |44 — | 53| — |53 ns
Register to Output tonz 6 — 30| -] —"{1—=—1%%|—]|—|—14}i—]—
3-State Enabling Time 2 — (S| - | — | — (20 — | — | — |266} — | —
Bus to Output or tezL 4.5 — |35 | — |45 | — |44 | — | 56 | — | 53 | — | 68 ns
Register to Qutput tezn 6 — (0| =—|=-—1—-—18%|=—]—1—14 -]
Output Transition Time 2 — |60 | - |- =17 - —=—}|—1]19]| — | —
tren 4.5 - 12 — 12 - 15 — 15 —_ 18 —_ 18 ns
trie 6 — 10 | — — — 13 | — — — 15 [ — | —
3-State Output -l --1-|-]-1=-1{1=-}{-] -] —=1—
Capacitance Co — — |20~ |20 | — |20 | — |20} — {20 | — | 20 pfF
Input Capacitance C — - |10 —-{10|— |10 —|10|—]10]|— |10 pF

INPUT
LEVEL

DATA (ACB) Vg Vg

CAB (CBA)

92CS-38405

Fig. 2 — Data setup and hold times.
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INPUT

DATA —
Ay Vi
GND o€
R R et T - -
B{A)
HC/HCT 648
OUTPUT
tPML LOW TO OFF
tpLM
B(A) v, OUTPUT HIGH
YO OFF
HC/HCT 646 L
OUTPUTS OUTPUTS OUTPUTS
CONNECTED DISCONNECTED CONNECTED
92Cs-38406 92CS-38407
54/74HC 54/74HCT
Input Level Vee 3v
Switching Voltage, Vs 50% Vcc 13V
Fig. 3 — Transition times and propagation delay times.
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