SN74LVC652
OCTAL BUS TRANSCEIVER AND REGISTER

WITH 3-STATE OUTPUTS
JANUARY 1993
® Space-Saving Package Option: DB, DW, OR PW PACKAGE
Shrink Small-Outline Package (DB) (TOP VIEW)
Features EIAJ 0.65-mm Lead Pitch [ U
& EPIC ™ (Enhanced-Performance implanted CLKABL 1 244 Voo
CMOS) Submicron Process saB[ 2 231 CLKBA
oeaBl]s  22[lsBa
¢ Designed to Facilitate Incident Wave aill « 21fl oEBA
Switching for Line Impedances of 50 Q or Azl s 20[] B1
Greater a3ll s 19]l B2
® Typical Vo p (Output Ground Bounce) A4fl 7 18] B3
<0.8VatVec=33V,Tp=25°C As[] 8 17%84
® Typical Vouy (Output Vou Undershoot) aslls  s]les
>2VatVec =33V, Ty =25C a7ll 10 15[IBs
® ESD Protection Exceeds 2000 V Per Asl] 11 14]1B7
MIL-STD-883C, Method 3015; Exceeds GND[| 12 - 13[l B8
200 V Using Machine Model (C = 200 pF,
R=0)

® |Latch-Up Performance Exceeds 250 mA
Per JEDEC Standard JESD-17

® Package Options Include Plastic
Small-Outline and Thin Shrink
Small-Outline Packages

description

This octal bus transceiver and register is designed for 2.7-V to 3.6-V V¢ operation.

The SN74LVC652 consists of bus transceiver circuits, D-type flip-flops, and control circuitry arranged for
multiplexed transmission of data directly from the data bus or from the internal storage registers.

Output-enable (OEAB and DEBA) inputs are provided to control the transceiver functions. Select-control (SAB
and SBA) inputs are provided to select whether real-time or stored data is transferred. The circuitry used for
select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between
stored and real-time data. A low input selects real-time data, and a high input selects stored data. Figure 1
illustrates the four fundamental bus-management functions that can be performed with the SN74LVC652.

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore,
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remains
at its last state.

The SN74LVC652 is packaged in TI’s shrink small-outline package (DB), which provides the same 1/0 pin count
and functionality of standard smali-outline packages in less than half the printed-circuit-board area.

The SN74LVC652 is characterized for operation from —40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the 'ommhn or
Characteristic data

qﬁuﬂom are dnlgn g::lgjt% mnm resorves tho vigmo TEXAS %
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 4111

Copyright © 1993, Texas Instruments Incorporated

PRODUCT PREVIEW



M3IA3Hd 10NnAO0Hd

SN74LVC652

OCTAL BUS TRANSCEIVER AND REGISTER

WITH 3-STATE OUTPUTS
JANUARY 1993
T Ty T T
1 ]
[ Y Pyl
iR il
| l
< | l[ ! / o < \ I ! I ! ! o
(2] o w [2]
3 ; [ ' I g 2 T T ) ¥ 8
IR (T 17
N ot |
| [ l | | | | I | |
L l L (I T
Lo 8 7 -1l N N
\__—V_/ \_\/_/
3 21 1 23 2 22 3 21 1 23 2 22
OEAB OEBA CLKAB CLKBA SAB  SBA OEAB OEBA CLKAB CLKBA SAB SBA
L L X X X L H H X X L X
REAL-TIME TRANSFER REAL-TIME TRANSFER
BUS B TOBUS A BUSATOBUSB
-7 - T ——r” T Ny

N
|

BUS A

\

=

L

=

L
) BUS B
\

\_v_/
3 21 1 23 2 22
OEAB OEBA CLKAB CLKBA SAB SBA
X H T X X X
L X X T X X
L H 7 T X X

STORAGE FROM
A, B,ORAANDB

BUS A
VAN
.} o~
R/

BUS B

e S F N P
3 21 1 23 2 22
OEAB OEBA CLKAB CLKBA SAB SBA
H L L L H H
TRANSFER STORED DATA
TO AAND/OR B

Figure 1. Bus-Management Functions
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SN74LVC652
OCTAL BUS TRANSCEIVER AND REGISTER

WITH 3-STATE 9}!{!:\5\[(]119-3
FUNCTION TABLE
INPUTS DATA Vot OPERATION OR FUNCTION
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8
L H L L X X Input Input Isolation
L H T T X X Input Input Store A and B data
X H T L X X Input Unspecified® Store A, hold B
H H T T X3 X Input Output Store A in both registers
L X L T X X Unspecified? Input Hold A, store B
L L T T X x* Output Input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X L X H Output Input Stored B data to A bus
H H X X t X Input Output Real-time A data to B bus
H H L X H X Input Output Stored A data to B bus
H L L L H H Output Output Stz:sgeﬁ ga;;;o 2 zu:uind

1 The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or DEBA inputs. Data input functions are
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs.

1 Select control = L; clocks can occur simultaneously.
Select control = H; clocks must be staggered in order to load both registers.

logic symbol$§
21
OEBA 345 EN1 [BA]
OEAB — ——| EN2[AB]
CLKBA 22—> C4
SBA ———|@G5
CLKAB 27> C6
SAB ——1G7
1 | 20
4 > [5 4D j: <»— Bt
Al —4>—9« —
v1 T 1
6D 7| =
J__ 2v
. 17
5 19
A2 — 4> —<e»——— B2
6 18
A3 —>—] —<>—— B3
7 17
Ad ——4>—] —<«»——— B4
8 16
AS —¢>—| —<«»—— B5
9 15
A6 ——4>—] —<«>——— B6
10 14
A7 ——— > —<«»—— B7
1 13
AB — <> —<»>——— B8

§ This symbol is in accordance with ANSVIEEE Std 91-1984 and IEC Publication 617-12.
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logic diagram (positive logic)
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo - oo ov it -05Vtod4BV
Input voltage range, V) (except /O ports) (see Note 1) ................................ -05Vto4d46V
Input voltage range, V, (/O ports) (see Notes 1and2) .......................... -05VtoVec+05V
Output voltage range, Vo (see Notes 1and 2) ........ ... ... .. ..covvenieuii.. -05VtoVge+05V
Inputclamp current, Ik (V1< 0) oo -50 mA
Output clamp current, log (Vo <00r Vo > Va) vt e e +50 mA
Continuous output current, lo (Vo =010 Vag) oo e +50 mA
Continuous current through Ve or GND PINS ...ttt e e +100 mA
Maximum power dissipation at Ta = 55°C (in still air): DB package ................c.cveuveeoi. . 0.5W

DWpackage ............................ 0.85W

PWpackage ................. ... ... 05W
Storage temperature range . ..............ooiii i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under *recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This value is limited to 4.6 V maximum.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Ve Supply voitage 2.7 3.6 \
Vin High-level input voltage Vec=27Vto36V 2 A
ViL Low-level input voltage Veg=27Vio36V 0.8 A
Vi Input voltage 0 Vg \
Vo Output voltage 0  Vgo A
X Veg=27V -12
loH High-level output current mA
Vee=3V -24%
Vee=27V 12
loL Low-level output current mA
Vee=3V 24t
AtAV Input transition rise or fall rate 0 10| ns/V
Ta Operating free-air temperature -40 85 °C
NOTE 3: Unused or floating pins (input or I/0) must be held high or low.

¥ Current duty cycle < 50%, f 2 1 kHz
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Veet MIN TYP MAX| UNIT
Vik =—18 mA 27V -1.2 v
lon =~ 100 pA MIN to MAX | Vcc—~0.2
VoH lon=-12mA - 27y 22 v
3V 2.4
loy=-24mA 3V 2
lor = 100 pA MIN to MAX 0.2
VoL loL=12mA 27V 04| v
loL = 24 MA 3V 0.55
I Vi = Vg of GND 36V 5| pA
lorF Vo = Ve or GND 36V . +10| pA
lee Vi =Vgg or GND, lo=0 36V 20 HA
|
Ci Control inputs | V| = Vgg or GND 33V T8D pF
Cio A or B ports Vo = Vg or GND 3.3V TBD pF

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
* For 1/ ports, the parameter Iz includes the input leakage current.
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