SN54LVT16652, SN74LVT16652
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS1500 — JULY 1994 — REVISED FEBRUARY 1996
® State-of-the-Art Advanced BICMOS SN54LVT16652 ... WD PACKAGE
Technology (ABT) Design for 3_3_v SN74LVT16652 ... DGG OR DL PACKAGE
Operation and Low-Static Power (TOP VIEW)
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description

The 'LVT16652 are 16-bit bus transceivers designed for low-voltage (3.3-V) V¢ operation, but with the
capability to provide a TTL interface to a 5-V system environment. These devices can be used as two 8-bit
transceivers or one 16-bit transceiver.

Complementary output-enable (OEAB and 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 fevel 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 in a 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 'LVT16652. '

Widebus is a trademark of Texas Instruments Incorporated.
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description (continued)

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 simultaneously enabling OEAB and OEBA. In this configuration, each output
reinforces its input. 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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the
current-sourcing capability of the driver.

The SN74LVT16652 is available in Tl's shrink small-outfine (DL) and thin shrink smali-outline (DGG) packages,
which provide twice the I/O pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN54LVT16652 is characterized for operation over the full military temperature range of —55°C' to 125°C.

) The SN74LVT16652 is characterized for operation from —40°C to 85°C.
m FUNCTION TABLE
o INPUTS DATA /0t
O — OPERATION OR FUNCTION
C OCEAB OEBA CLKAB CLKBA SAB SBA A1THRU A8 B1 THRU B8
O L H HorL HorlL X X Input Input Isolation
- L H T T X X Input Input Store A and B data
X H T HorlL X X Input Unspecitied® Store A, hold B
3 H H T T xt X Input Output Store A in both registers
m L X HorL T X X Unspecifiedt Input Hold A, store B
< L L T T X x3 Output Input Store B in both registers
_— L L X X X L Output input Real-time B data to A bus
g L L X HorlL 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 HorLl  HorL H H Output Output Stored 2 gata to B bus and

t The data output functions may be enabled or disabled by a variety of level combinations at OEAB or OEBA. 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.
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Figure 1. Bus-Management Functions
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1 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 VOIAGE TaNGE, VG - i i ettt ettt et a e et -05Vto46V
Input voltage range, Vi (SEe NOtE 1) ..ottt i i et a e -05Vtio7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... ~0.5Vto7V
Current into any output in the low state, Ig: SN54LVT16652 ... ... ... ...coiiiiiiiian ... 96 mA
SN74LVT16652 ... 128 mA

Current into any output in the high state, Ip (see Note 2): SN54LVT16652 ....................... 48 mA
SN74LVT16652 ....................... 64 mA

Input clamp current, LIk (V1< 0) oot e -50 mA
Output clamp current, Iok (Vo< 0) .+ ottt e e e e ittt e aaas -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package ................... 1W
DLpackage .................... 1.4W

Storage temperature range, Tgtg -« v« v v rvnerereentiinia e -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
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 negative-voltage ratings may be exceeded if the input and output clamp-current ratings are cbserved.

2. This current flows only when the output is in the high state and Vo > V.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.

Formoreintormation, refertothe Package Thermail Considerations application note inthe 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.
recommended operating conditions (see Note 4)
SN54LVT 16652 | SN74LVT 16652 UNIT
MIN  MAX MIN MAX
\'ele] Supply voltage 2.7 3.6 2.7 3.6 \
ViH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \Y
V) Input voltage 5.5 5.5 \
loH High-level output current —24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate ' l Outputs enabled 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4:  Unused control inputs must be held high or low to prevent them from floating.
‘Q’ TEXAS
INSTRUMENTS
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54LVT 16652 SN74LVT16652
PARAMETER TEST CONDITIONS UNIT
MmN TYpt  max| MmN TYPT  MAX
VIK Vog =27V, lj=-18 mA -1.2 ~1.2 \Y
Vog = MIN to MAXE,  IgH =100 pA Voe-02 Vgg-0.2
Voo =27V, IoH =—-8mA 2.4 2.4
VOH Vv
IOH = =24 mA 2
Vee=3V
IoH = -32 mA 2
loL = 100 02 0.2
Voo =27V OL = 100 kA
loL=24 mA 0.5 0.5
loL =16 mA 0.4 0.4
VoL oL \Y
loL=32mA 0.5 05
Ve =3V
oL =48 mA 0.55
oL = 64 mA 0.55
Vo =36V, V| = Vgg or GND 1 11
ce L= CC Control inputs
Voo=0orMAXE, V=55V 10 10
I V=55V 20 20 nA
Voo =36V Vi=Vco A or B ports® 5 5
Vi=0 -10 ~10
loff Vec =0, ViorVo=0t045YV +100 pA
| VoG =3V Vi-08V A or B port i i pA
= orts
I(hold) ce V=2V P 75 75
lozH Vec=36V, Vp=3V 1 1 uA
lozL Ve =36V, Vo=05V -1 -1 pA
Outputs high 0.1 0.1
Voo =36V, lo=0,
Icc V[ = Vg or GND Outputs low 5 5| mA
Outputs disabled 0.1 0.1
Vcc=3V103.6V, OneinputatVoc—-0.6V,
aigct Other inputs at VoG or GND 02 02| mA
Ci Vi=3Vor0 3.5 35 pF
Cio Vo=3Vor0 12 12 pF
1 All typical values are at Voo = 3.3 V, Ta = 25°C.
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at Vg or GND
1 This is the increase in supply current for each input that is at the specified TTL voitage level rather than Vo or GND.
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