SN74ALVC16652
16-BIT BUS TRANSCEIVER AND REGISTER

WITH 3-STATE OUTPUTS
SCAS266 — JANUARY 1993 - REVISED MARCH 1994
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Familly (TOP VIEW)
¢ EPIC™ (Enhanced-Performance Implanted U _
CMOS) Submicron Process ‘OEABE 1 86 % 10EBA
¢ Designed to Facllitate Incident-Wave 10:222 § Zi] 12;§BA
Switching for Line Impedances of 50 Q i
or Greater GND {} 4 53] GND
1a1l}s  s2] 11
® Typical Vo p (Output Ground Bounce) 14206 s51[] 182
<0.8VatVgg=3.3V, Ty =25C veell7 ol vee
® Typical Vony (Output Vo Undershoot) 1A3[l s a9} 183
>2VatVee=3.3V,Ta=25C 184l o 48] 184
¢ Bus-Hold On Data Inputs Eliminates the 1a5f]10  a7]) 1Bs
Need for External Pullup/Pulldown [c1Vjo] | RRINPY | FeIY)
Resistors 1612 4s[) 186
e Package Options Include Plastic 300-mil 1a7{f1s  aa]l 187
Shrink Small-Outline (DL) and Thin Shrink 1a8[J14  43] 1Bs
Small-Outline (DGG) Packages 2a1{]15  42fl 21
2a2f]16 41 2B2
description 2a3{]17 4o 2m3
, _ . , ) GNDE 18 39]] GND
This 16-bit bus transceiver and register is 2aall19  38]]2B4
designed for 2.7-V to 3.6-V V¢ operation. 2a5[l20  a7[lzes
The SN74ALVC16652 consists of D-type flip-flops 246 [] 21 3s[] 286
and control circuitry arranged for multiplexed Vecllz2  35flvee
transmission of data directly from the data bus or 2A7[J2s  3af] 287
fromthe internal storage registers. The device can oa8fl2¢«  33]l2Bs
be used as two 8-bit transceivers or one 16-bit GNDlj2s  32lanp
transceiver. 2SABE 26 31[]2sBA
Complementary output-enable (OEAB and 22%";:2[ 2; 23 % E'O_CII-EI;?\A

OEBA) 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. A low input level selects real-time data, and a high input level selects
stored data. The circuitry used for select control eliminates the typical decoding glitch that occurs ina multiplexer
during the transition between stored and real-time data. Figure 1 illustrates the four fundamental
bus-management functions that can be performed with the SN74ALVC16652.

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

The SN74ALVC16652 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG)
packages, which provide twice the 1/O pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN74ALVC16652 is characterized for operation from —40°C to 85°C.

EPIC and Widebus ars trademarks of Texas Instruments incorporated.
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SN74ALVC16652
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS
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FUNCTION TABLE
—— INPUTS DATA vot OPERATION OR FUNCTION
OEAB OEBA CLKAB CLKBA SAB SBA A1THRU A8 B1 THRU B8
L H HorlL Horl X X Input Input isolation
L H T T X X tnput Input Store A and B data
X H T HorlL X X Input Unspecifiedt Store A, hold B
H H ) T xt X Input Output Store A in both registers
L X HorlL 1) X X Unspecifiedt Input Hold A, store B
L L ) T X xt 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 Horl X H Output input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H Horl X H X Input Output Stored A data to B bus
H L HorL  HorL H  H Output Output S";;;": g‘d':: t': :“:uz"d

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 simuttaneously.
Select control = H; clocks must be staggered in order to load both registers.

M3IA3Hd 10NA0Hd
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16-BIT BUS TRANSCEIVER AND REGISTER
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Figure 1. Bus-Management Functions
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logic symbolt
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t This symbol is in accordance with ANSI/IEEE 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 VORAgE rANGE, VoG v vt v vttt ittt et e e -05Vtod46V
Input voltage rangs, V; (except /O ports) (seeNote 1) .......... ... ..ot -05Vtod6V
Input voltage range, V, (/O ports) (see Notes 1and2) ............... e -05VtoVeg+05V
Output voltage range, Vo (see Notes 1 and2) ................cooiiiiiiiiit, -05VtoVec+05V
input clamp current, Ik (Vi <0} oo e e e -50 mA
Cutput clamp current, lok (VO <0 0r Vo >VEE) - oo e e 150 mA
Continuous output current, o (Vo =010 VEE) - oo +50 mA
Continuous current through Vo or GND ... e +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................. 1w

DLpackage .................. 1.4 W
Storage temperature FANGE . ... .....vuetre et nttanen e araerareateeneannaansns —-65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functi

ional 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. Theinput 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.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions
MIN MAX | UNIT
vVee Supply voltage 2.7 3.6 v
VIH High-tevel input voltage Vog=27V1o36V 2 v
VIL Low-level input voltage Vocg=27Vto 38V 0.8 v
V) Input voltage 0 Voo \
Vo Output voltage 0 Vge \
I0H High-level output current vec=27V "2 A
Vog=3V -24
Voee=27V 12
loL Low-level output current mA
Voeg =3V 24
At/av Input transition rise or fall rate 0 10| ns/V
Ta Operating free-air temperature -40 85 °C
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electrical characteristics over recommended operating free-air
otherwise noted)

temperature range (unless

PARAMETER TEST CONDITIONS VccT MIN MAX | UNIT

loH = —100 pA MIN to MAX |Vo-0.2

VOH IOH = —12 mA 27V 22 v
v 2.4

lOH = ~24 mA 3V 2

loL = 100 pA MIN to MAX 0.2
VoL oL = 12mA 27V 04| v

1oL = 24 mA 3V 0.55
I V)=V or GND 36V 15 pA
li{hold) | Data 1/Os Vj=08V 3V s pA

Vis2V -75
oz} Vo = Vo or GND 36V +10| pA
Icc V| = Vi or GND, lo=0 36V 40 pA
4lce gg\%r i:pvmzoa?'sg('; or GND One npctat Voo -0 750 A
Gi Control inputs | V| = Vg or GND 33V pF
Cio A or B ports Vo = Vg or GND 33v pF

1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
% For I/O ports, the parameter loz includes the input leakage current.
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