3

216077 abejjop-mog

saljjwey 11D PuUe ‘ZIAT LAT ‘OAT ‘AT ‘OATV ‘GTV

1996

¢ TEXAS
INSTRUMENTS

Low-Volitage Logic
ALB, ALVC, LV, LVC, LVT, LVTZ, and GTL Families

1996

Data Book

Advanced System Logic Products



General Information

ALB Widebus™

ALVC Widebus™

LVT Octals

LVTZ Octals: Power Up and 3 State

LVT Widebus™

LVT JTAG/IEEE 1149.1

LVC MSI and Octals

LVC Widebus™

LV MSI and Octals

GTL Transceivers and Backplane Drivers

Application Reports

Characteristics Information

Mechanical Data

—h b







Low-Voltage Logic
Data Book

ALB, ALVC, LV, LVC, LVT, LVTZ,

and GTL Families
{i’
FRTTES VT TEXAS
@ INST RUMENTS Printed on Recycled Paper



IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with Tl’s standard warranty. Testing and other quality control techniques are
utilized to the extent T| 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, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Ti
products in such applications requires the written approval of an appropriate T officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Ti 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 T1 covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1996, Texas Instruments Incorporated

Printed in U.S.A. by
Custom Printing Company
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INTRODUCTION

The 3.3-V era has arrived! The combination of continuous advancement in semiconductor wafer
fabrication technologies and the proliferation of battery-powered computing devices has changed
system-design methodologies of the past, and indeed our entire industry. This new era brings a new
set of possibilities for computing and hand-held instruments: products that run faster, consume less
power, and use fewer total system components than ever before; products that are smaller and
lighter, yet maintain interface compatibility with existing industry standard bus architectures;. and
products that will bring on the next era in the computer industry.

Welcome to the 1996 Texas Instruments Low-Voltage Logic Data Book. A single family of 3.3-V
logic products could not possibly cover the diverse needs of all of the end-equipment segments.
Products ranging from hand-held point-of-sale terminals, notebook and laptop personal
computers, low-power environmentally conscious desktop computers and peripherals, and
high-performance RISC and CISC workstation platforms share the need for low-voltage
technology, but have radically different price, performance, and feature requirements for the logic
they employ. As a response to these diverse needs, Texas Instruments has developed four
independent logic families:

Advanced Low-Voltage CMOS (ALVC)
Low-Voltage HCMOS (LV)
Low-Voltage CMOS (LVC)
Low-Voltage Technology (LVT)

These products span four generations of CMOS and BiCMOS process technologies and years of
fine-pitch packaging and innovative circuit developments to deliver a set of products for each of
these end-equipment segments. In addition to popular octal and Widebus™ bus-interface circuits,
two of the families also include SSI and MSi logic functions to help streamline design and facilitate
time to market.

Voltage translators are provided to bridge the gap between the 5-V and 3.3-V environments. In
addition to the LVT family, the LVC family also is 5 V tolerant. This creates even more flexibility in
the mixed-signal environments. Also new this year is the addition of the 2.5-V specification to the
ALVC family. Designers of high-speed backplane applications will have great interest in the GTL
family of transceivers.

Some of the information in this data book is in product-preview or advance-information form. For
more information on these products including availability dates, pricing, and final timing
specifications, please contact your local Texas Instruments field sales representative, authorized
distributor, or call our Advanced System Logic hotline at (903) 868-5202.

We are sure you will agree that Texas Instruments has developed the most complete line of
low-voltage logic products in the industry. We hope that these products will meet your system and
design needs. Texas Instruments has been and will continue to be the logic leader for bus-interface
products.

OEC, SCOPE, UBE, UBT, Widebus, and Widebus+ are trademarks of Texas Instruments [ncorporated.
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PRODUCT STAGE STATEMENTS

Product stage statements are used on Texas Instruments data sheets to indicate the development
stage(s) of the product(s) specified in the data sheets.

If all products specified in a data sheet are at the same development stage, the appropriate statement
from the following list is placed in the lower left corner of the first page of the data sheet.

PRODUCTION DATA information is current as of publication date. Products conform to
specifications per the terms of Texas Instruments standard warranty. Production processing
does not necessarily include testing of all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase of
development. Characteristic data and other specifications are subject to change without notice.

PRODUCT PREVIEW information concerns products in the formative or design phase of
development. Characteristic data and other specifications are design goals. Texas Instruments
reserves the right to change or discontinue these products without notice.

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first
statement below is placed in the lower left corner of the first page of the data sheet. Subsequent pages
of the data sheet containing PRODUCT PREVIEW information or ADVANCE INFORMATION are then
marked in the lower left-hand corner with the appropriate statement given below:

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information
current as of publication date. Products conform to specifications per the terms of Texas
Instruments standard warranty. Production processing does not necessarily include testing of-
all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase of
development. Characteristic data and other specifications are subject to change without notice.

PRODUCT PREVIEW information concerns products in the formative or design phase of
development. Characteristic data and other specifications are design goals. Texas Instruments
reserves the right to change or discontinue these products without notice.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC
Council of the Electronic Industries Association (EIA) for use in the USA and by the International
Electrotechnical Commission (IEC) for international use.

operating conditions and characteristics (in sequence by letter symbols)

Ci
Cio
Co

fmax

lcc

Algc

lcex

lithoid)

Iy

Input capacitance
The internal capacitance at an input of the device

Input/output capacitance
Input-to-output internal capacitance; transcapacitance

Output capacitance
The internal capacitance at an output of the device

Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp = de.V002 f+lcc Voo

Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence
while maintaining stable transitions of logic level at the output with input conditions established that
should cause changes of output logic level in accordance with the specification

Supply current

The current into* the Vg supply terminal of an integrated circuit

Supply current change

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than
0VorVge

Output high leakage current

The maximum leakage current into the collector of the pulldown output transistor when the output is high
and the output forcing condition Vo = 5.5 V

Input hold current :

Input current that holds the input at the previous state when the driving device goes to a high-impedance
state

High-level input current

The current into* an input when a high-level voltage is applied to that input

Low-level input current
The current into* an input when a low-level voltage is applied to that input

Input/output power-off leakage current

The current into a circuit mode when the device or a portion of the device affecting that circuit node is
in the off state

High-level output current
The current into* an output with input conditions applied that, according to the product specification, will
establish a high level at the output

*Current out of a terminal is given as a negative value.

s
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

loL

lozpu/PD

te

tdis

th

tPHL

tpHz

Low-level output current

The current into* an output with input conditions applied that, according to the product specification, will
establish a low level at the output

Off-state (high-impedance-state) output current (of a 3-state output)

The current flowing into* an output having 3-state capability with input conditions established that,
according to the product specification, will establish the high-impedance state at the output

Access time ‘

The time interval between the application of a specified input pulse and the availability of valid signals
at an output

Clock cycle time

Clock cycle time is 1/fpax

Disable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms
with the output changing from either of the defined active levels (high or low) to a high-impedance (off)
state

NOTE: For 3-state outputs, tgjs = tpHz or tpiz. Open-collector outputs will change only if they are low
at the time of disabling, so tgjs = tpLH-
Enable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms
with the output changing from a high-impedance (off) state to either of the defined active levels (high or
low)

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state
outputs, ten =tpzH ortpzL. Open-collector outputs will change only if they are responding to data
that would cause the output to go low, S0 tgn = tpHL.

Hold time

The time interval during which a signal is retained at a specified input terminal after an active transition
occurs at another specified input terminal ’

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is to be expected.

2. The hold time may have a negative value in which case the minimum limit defines the longest
interval (between the release of the signal and the active transition) for which correct operation
of the digital circuit is to be expected.
Propagation delay time
The time between the specified reference points on the input and output voltage waveforms with the
output changing from one defined level (high or low) to the other defined level (tpg = tpHL Or tpLH)
Propagation delay time, high-to-low level output
The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined high level to the defined low level
Disable time (of a 3-state output) from high level

The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined high level to the high-impedance (off) state

*Current out of a terminal is given as a negative value.

' "’J TExAs
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpLH

tpLz

tpzH

tpzL

tsk(o)

ViH

ViL

VoH

Propagation delay time, low-to-high level output

The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined low level to the defined high level

Disable time (of a 3-state output) from low level

The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined low level to the high-impedance (off) state

Enable time (of a 3-state output) to high level

The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined high leve

Enable time (of a 3-state output) to low level

The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined low level

Output Skew

The difference between any two propagation delay times when a single switching input or multiple inputs
switching simultaneously cause multiple outputs to switch, as observed across all switching output. This
parameter is used to describe the fanout capability of a clock driver and is of concern when making
decisions on clock buffering and distribution networks.

Setup time

The time interval between the application of a signal at a specified input terminal and a subsequent active
transition at another specified input terminal

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by
the system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2. The setup time may have a negative value, in which case the minimum limit defines the
longest interval (between the active transition and the application of the other signal) for which
correct operation of the digital circuit is guaranteed.

Pulse duration (width)

The time interval between specified reference points on the leading and trailing edges of the pulse

waveform

High-level input voltage

An input voltage within the more positive (less negative) of the two ranges of values used to represent
the binary variables

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which
operation of the logic element within specification limits is to be expected.
Low-level input voltage

An input voltage within the less positive (more negative) of the two ranges of values used to represent
the binary variables

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which
operation of the logic element within specification limits is to be expected.
High-level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification,
will establish a high level at the output )

g
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GLOSSARY ‘
SYMBOLS, TERMS, AND DEFINITIONS

VoL

ViTs

ViT-

Low-level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification,
will establish a low level at the output

Positive-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage rises from a level below the negative-going threshold voltage, Vi1—
Negative-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage falls from a level above the positive-going threshold voltage, VT,

% TEXAS
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EXPLANATION OF FUNCTION TABLES

The following symbols are used in function tables on Tl data sheets:

H = high level (steady state)
L = low level (steady state)
T = transition from low to high level
l = ftransition from high to low level
— = value/level or resulting value/level is routed to indicated destination
e = value/level is re-entered
X = irrelevant (any input, including transitions)
Z = off (high-impedance) state of a 3-state output
a...h = thelevel of steady-state inputs A through H respectively
Qo = level of Q before the indicated steady-state input conditions were established
Qg = complement of Qg or level of Q before the indicated steady-state input
conditions were established
Qn = level of Q before the most recent active transition indicated by  or T
oL = one high-level pulse
Lr = one low-level pulse
Toggle = each output changes to the complement of its previous level on each active

transition indicated by { or T

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output
persists so long as the input configuration is maintained.

If, inthe input columns, a row contains H, L, and/or X together with T and/or 1, this means the output s valid whenever
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qq, or Qq), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse, 1L or LI", the pulse follows
the indicated input transition and persists for an interval dependent on the circuit.)

INSTRUMENTS
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EXPLANATION OF FUNCTION TABLES

Among the most complex function tables are those of the shift registers. These embody most of the symbols used
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register, e.qg.,
type SN74194.

FUNCTION TABLE
INPUTS OUTPUTS
MODE SERIAL PARALLEL ‘

CLEAR =St 50 |C°°® [T/ RGHT][ A B ¢ 10 |°A @ G @
L X X X X X | x X x Xx]|]L [ L L
H X X L X X X X X X 1Qa0 QB0 Qco Qpo
H H H T X X a b c d a b c d
H L H 1 X H |H H H H Qan QBn Qcn
H L H 0 X t |t ¢ L L|L oan 9By Qcn
H Ho L 1 H x | x x x x |osn Qcn Qon H
H HooL 1 L x |x x x x |ogy Qcn Qon L
H L L X X x | x x x x |aa Qo Qco Qoo

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect.

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low
was established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and S0 are both
high then, without regard to the serial input, the data entered at A will be at output Qp, data entered at B will be at
Qp, and so forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at Qa is now at Qp, the previous levels of Qg and
Qg are now at Qg and Qp, respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is low and S0 is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial
input and the shifting of previously entered data one bit; data previously at Qg is now at Qp, the previous levels of
Q¢ and Qp are now at Qg and Qg, respectively, and the data previously at Qp is no longer in the register. This entry
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the
levels at inputs A through D have no effect.

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the

outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs
low was established.

The function table functional tests do not reflect all possible combinations or sequential modes.

i3
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

It is normal T1 practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called
Q and those producing complementary data are called Q. An input that causes a Q output to go high or a Q output
to go low is called preset (PRE). An input that causes a Q output to go high or a Q output to go low is called clear
(CLR). Bars are used over these pin names (PRE and CLR) if they are active low.

The devices on several data sheets are second-source designs, and the pin name conventions used by the original
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting

circuits D and Q.

In some applications, it may be advantageous to redesignate the data input from D to D or vice versa. In that case,
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the
graphical symbols. Arbitrary pin numbers are shown.

1
—_— Ng 5
PRE 2 a
c —Jct
3
D ———11D 6 _
4 ————— Q
R —DYR
LATCH
PRE 1—5 [3 5
CLK 2 ci a
s €
D ——1D 6 _
4 >~ @
SR —DYR
FLIP-FLOP

i

o o

h)
m

C1
1D

LATCH

> C1
1D

FLIP-FLOP

]

Ol

The figures show that when Q and Q exchange names, the preset and clear pins also exchange names. The polarity
indicators (> ) on PRE and CLR remain, as these inputs are still active low, but the presence or absence ofthe polarity
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data input (D or D); their active levels

change together.
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THERMAL INFORMATION

In digital system design, consideration must be given to thermal management of components. The small size of the
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for
various rates of air flow. Figures 2, 3, 4, and 5 are derating curves for the DB package.

The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures
for the LVL family. In general, the junction temperature for any device can be calculated using the following equation.

T, = Ren X Py + Ty

Where:
Ty = virtual junction temperature
Rgya = thermal resistance, junction to free air
Pt = total power dissipation of the device
Tpn = free-air temperature
JUNCTION-TO-AMBIENT THERMAL RESISTANCE
vs
AIR VELOCITY
130 T T T
S~ 14-Pln D Package
120 g
16-Pln D Package
110 / a g
20-Pln DW Package
100 J_
24-Pln Dw Package
ool ya ;
\ Vs 48-Pin
DL Package —

NN

N Q T~
60
50 T ——

40

30

Rg JA —Junction-to-Ambient Thermal Resistance — °C/W

0 100 200 300 400 500 600
Air Velocity — Feet/Min

Figure 1
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THERMAL INFORMATION

Pp—Maximum Power Dissipation —~ mW

Pp —Maximum Power Dissipation — mW
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FUNCTIONAL INDEX

Current Texas Instruments Advanced Logic Publications

Listed below is the current collection of Texas Instruments logic technical documentation. The alphanumeric code
is the literature number for each item listed. These documents can be ordered through a Tl representative or
authorized distributor by referencing the literature number.

Document Literature Number
Advanced BiCMOS Technology Data Book (1994) ................... SCBD002B
Advanced Bus-Interface SPICE I/O Models Data Book (1995) ......... SCBDO004A
Advanced CMOS Logic Data Book (1993) ........ccvvvievinvnnnnnn. SCADO001C
Advanced Logic and Bus-Interface Logic Data Book (1991) ........... SCYDO001
ALS/AS Logic Data Book (1995) ......cceiiiiiiiiiiiiiininannnn, SDADO001C
BCT BiCMOS Bus-Interface Logic Data Book (1994) ................. SCBD001B
Boundary-Scan Logic, |IEEE Std. 1149.1 (JTAG) 5-V and 3.3-V

Bus-Interface and Scan-Support Products Data Book (1994) .......... SCTD002
CBT Bus Switches Crossbar Technology Data Book (1995) ........... SCDDo001
CDC Clock-Distribution Circuits Data Book (1994) ................... SCADO004
F Logic Data Book (1994) ... ..ot e iiiie i aaaaees SDFD001B
High-Performance FIFO Memories Data Book (1996) ................ SCADO003C
High-Performance FIFO Memories Designer’s Handbook (1996) ...... SCAAO012A
High-Speed CMOS Logic Data Book (1989) ..........ccvivvuennnnnn SCLD001C
Low-Voltage Logic Data Book (1996) ...........ccovveiinenieennnnn. SCBD003B
TTL Logic Data Book (TTL,LS,S) (1988) .......ccvviiviiieiennnnnnn SDLDO01A
Semiconductor Group Package Outlines Reference Guide ............ SSYUOO1A

In addition to the books listed above, the following documents are available only in Europe.

Document Literature Number
Advanced BiCMOS Technology Data Book (1994) ................... SCBDEO08
CBT Crossbar Technology Data Book (1995) ..........cvvvvvvnenenn SCDDEO1
CDC Data and Applications Manual (1995) ............cccvvininennn. SCBTEO7B
Packaging Data Book (1995) .........vviiiiiiiii it iiieieaannn. SCYDEO4
ASL SCOPE™ Products Data and Applications Manual (1994) ........ SCBDEO09S

3 1,
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Positive-NAND Gates

GATES

DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS AS F LS ] . TIL AC ACT AHC | AHCT HC HCT v LvC
8 Input '30 v v v v v v
13Input 133 v v
Dual 4 Input 20 v v v v v v
Triple 3 Input "0 v v v v v v v v v
'00 v v v v v V- | ve v v v v v v v
37 v v v v
Quad 2 Input oC '38 (%4 (4 v (4 v
132 v v v v
*1000 v
Hex 2 Input 804 v v
1804 v
Quad 2 Input oc '03 (4 v ['4
Dual 2 Input '8003 v
Positive-AND Gates
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE ALS AS F LS S TIL AC ACT AHC | AHCT HC HCT w LvC
Quad 2 Input oc ® v v v
7001 v
Dual 4 Input 21 v v v v v
Triple 3 Input "1 v v v v v v v v
'08 v v v v v Ve Ve v v v v v v
Quad2 Input '1008 4
'808 v
Hex 2 Input 1808 v

+ Product available in technology indicated

© Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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oy

GATES

Positive-OR/NOR Gates
TECHNOLOG
DESCRIPTION OUTPUT | TYPE CHNOLOGY
ALS AS F LS S TTL AC ACT AHC | AHCT HC HCT Lv LvC
'32 v v v v
Quad2 input v v v Ve . v v v v v v
1032 v
'832 v v
Hex 2 Inj
tex 2 Input 1832 v
Dual § Input '260 v v
Triple 3 Input 7 v v v v v
02 v v v v v v v v v
Quad 2 Input oc "33 (%4
'7002 v
Hex 2 Input 805 v v
'1805 v
OR/NOR Gates
- TECHNOLOGY
DESCRI UT | TYPE
PTION outp ALS AS F LS S TIL AC ACT AHC | AHCT HC HCT Lv LvC
Quad 2-input Exclusive-OR Gates on
With Totem-Pole Outout 86 v v v Ve v v v v v
Quad 2-Input Exclusive-NOR Gates oD '266 v v

 Product available in technology indicated

o Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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Hex Inverters/Noninverters

INVERTING/NONINVERTING BUFFERS

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F LS TIL AC ACT AHC | AHCT HC HCT v Lve
04 v v v ['4 4 Ve Ve (4 (4 v (4 v v
'Uo4 v v v v
'05 v v v v
oc
Hex Inverters ’06 v
"4 v "4 v v (4 v v v v
1004 v v
'1005 v
oC '35 v
Hex Noninverters 1034 (%4 v
oC '1035 v
BUFFERS/DRIVERS AND BUS TRANSCEIVERS
Buffers/Drivers
TECHNOLGGY
DESCRIPTION OUTPUT | TYPE
ABT | BCT | LVT | ALS | AS TTL | AC | ACT | AHC | AHCT | ALVC | HC | HCT | LV | LVC | OTHER
2-Bit Buffers 3S '306 v
"125 v 4 v (%4 + + 4 v v v
Quad Buffers/Drivers 3S
126 v v v ) + + v
Hex Buffers oc 07 v
Noninverting 38 ['365 v
Hex Buffers/Drivers 3S 367 v 4
Inverting »
Hex Buffers/Drivers 8 368 v v

v Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated

X3dNI TYNOILONNS
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Buffers/Drivers (Continued)

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ABT | BCT | LVT | ALS | AS F LS S | TTL | AC | ACT | AHC | AHCT | ALVC | HC | HCT | LV | LVC | OTHER
241 v v v v (4 v v v v v v |
'244 v v v v v (4 v (4 Ve | Ve v v (4 v v v | +LVCH
1240 v
3S -
Noninverting 1244 v
Octal Buffers/Drivers 95044 v
541 v v v 4 v v (4 v v v
757 ) v
[0¢]
'760 [4 v v
240 v v v v v (4 (4 v Ve | Ve v v v v v (4
Inverting 38 540 v | v v v v | v v | v v
Octal Buffers/Drivers
oc 756 (4 v
Inverting and Noninverting .
Octal Butfers/Drivers 8|20
Noninverting S 827 v v
10-Bit Buffers/Drivers 99827 v v
Inverting s ‘828 v
10-Bit Buffers/Drivers ’20828 v v
16241 v v v v
Noninverting s
16-Bit Buffers/Drivers 5 16244 v v v v v v
"16541 v v v
Inverting as '16240 v v v v v
16-Bit Buffers/Drivers 16540 | v v v
Noninverting a8 ‘16825 | v v v
18-Bit Buffers/Drivers '16835 v v
Noninverting s
20-Bit Buffers/Drivers 38 16827 v v

v Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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Universal Bus Transceivers (UBT™)/Universal Bus Exchangers (UBE™)

DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ABT BCT LT v Lve ALVC OTHER

Noninverting 9-Bit 4-Port UBE™ 3S  |'16409 v
Noninverting 17-Bit UBT ™ With Butfered Clock Outputs and Output Edge Control (OEC™) OD |’16616 vGTL

16500 v v (4
Noninverting 18-Bit UBT ™ 3s 16501 v v v

'16600 v (4

'16601 [ (4
Noninverting 18-Bit UBT ™ With Output Edge Control (OEC™) oD |'16612 vGTL
Noninverting 18-Bit UBT ™ oD |'16622 +GTL
Noninverting 36-Bit UBT ™ 3S *32501 v
Noninverting 16-Bit Tri-Port UBE ™ 3s '32316 v
Noninverting 18-Bit Tri-Port UBE™ 35 |'32318 v

'162500 (4
18-Bit UBT™ With Series Resistors on B Port 3S  |'162501 v

'162601 [ v
Noninverting 18-Bit UBT ™ With Parity Generators /Checkers 38 '16901 v
SCOPE™ 18-Bit UBT ™ 35 '18502 v v
SCOPE™ 20-Bit UBT ™ 35 '18504 v v

 Product available in technology indicated - e Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Bus Transceivers
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ABT | BCT | LVT | ALS | AS TIL | AC | ACT | AHC | AHCT | ALVC | HC | HCT | LV | LVC | OTHER
Inverting
Quad Transceivers oc 758 v
Noninverting
Quad Transceivers ) 243 ) )
245 v v v v (4 Ve | Ve v v v v v v | +LVCH
1245 v
3S '25245 v (%4
Noninverting '645 v | v v | Vv
Octal Transceivers 1645 v
'621 v
[0 ]
'641 v v
0C/3S | '639 v v
'620 v v
s |8 v | v v v | ¥
Inverting '640 v v v v v
Octal Transceivers 1640 v
oc '642 v
OC/3S | '638 v v
Noninverting - '863 v v
9-Bit Transceivers 20863 v v
Noninverting P
10-Bit Transceivers 8 861 v
Noninvening 3S '16245 v v v v v vABTE
16-Bit Transceivers 16623 | v v
Noninverting
16-Bit Transceivers, 3s '164245 v
3.3-V-to-5-V Level Shifter
Inverting a8 '16640 v v v
16-Bit Transceivers '16620 v v
Noninverting ,
18Bit Transceivers | | v v

v Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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Bus Transceivers (Continued)

X3aNI TYNOILONNA

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ABT | BCT | LVT | ALS | AS TIL | AC | ACT | AHC | AHCT | ALVC | HC | HCT | LV | LVC | OTHER
Inverting s
18-Bit Transceivers 8 16864 v
Noninverting ,
20-Bit Transceivers 8 16861 v
'543 v v v v
38 '646 vV | v v v v v v v
Noninverting 652 v v v v v . . v v v
Octal Registered -
Transce?gers 2052 v v v
’653 v
0C/3s
'654 v
Inverting 648 v v
Octal Registered 3s '651 v v v
Transceivers 0953 v
16470 v v
Noninverting '16543 v v vV | v v v
16-Bit Registered 3S '16646 v v v v v v
Transceivers 116652 v v v v v
16952 v v v +
Inverting '16544 v
16-Bit Registered 3S '16648 v
Transceivers 16651 v
16474 v
Norninverting '16500 v v v
18-Bit Registered 33 '16501 v v v
Transceivers 16600 | v v
'16601 v v
Noninverting »
36.Bit Transceivers 8§ |82 | v
Noninverting 36-Bit as 82601 | v
Registered Transceivers 130543 v

v Product available in technology indicated

« Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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Bus Transceivers (Continued)

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ABT | BCT | LVT | ALS | AS F LS S TIL | AC | ACT | AHC | AHCT | ALVC | HC | HCT | LV | LVC | OTHER
657 v
&/9.Bit 3s ’833 v
Bus Transceivers 853 v
With Parity Checkers/ '29833 v
Generators 35/0C | 20834 v
29854 (4
Dual 8-/9-Bit 16833 | v v
Bus Transceivers s
With Parity Checkers/ % (1667 | v v
Generators '16853 v
Noninverting 16-Bit
Tri-Port Registered 3S '32316 v
Bus Exchangers
Noninverting 18-Bit
Tri-Port Registered 3S '32318 v
Bus Exchangers Y
7-Bit TTLUBTL
Transceivers oc 2041 vFB
8-Bit TTLBTL
Transceivers OC | '2040 vFB
8-Bit TTLUBTL
Registered Transceivers oc 203 vFB
9Bt TTILBTL
Competition oC  |'2032 +FB
Transceivers
9-Bit TTL/BTL Address/
Data Transceivers oc 2031 vFe
17-Bit TTUBTL
Universal Storage oC "1651 vFB
Transceivers
18-Bit TTU/BTL
Universal Storage oC '1650 vFB
Transceivers

v Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series) <+ New product planned in technology indicated

X3ANI TVNOILONNS



ve-1

SVXdL ‘l};l

$92SL SVX3L ‘SY1IVA ¢£0£559 XO8 301440 1SOd
SINFAMIILISN

MOS Memory Drivers/Transceivers

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ABT | BCT | LVT | ALS | AS F AC | ACT | ALVC | LV | LVC | OTHER
2240 v v v
2241 4
Octal Buffers/Drivers With Series Resistors on Output 3S
2244 v v (%4
2541 v
Octal Transceivers With Series Resistors on B Port 3 2245 v | v v
2827 v
10-Bit Buffers/Drivers With Series Resistors 38
. '2828 v
10-Bit Flip-Flops With Dual Outputs and Series Resistors 3S '162820 v
. . . . '5400 v
11-Bit Buffers/Drivers With Series Resistors 3s
’5401 v
o . . 5402 v
12-Bit Buffers/Drivers With Series Resistors 3S
’5403 v
16-Bit Buffers/Drivers With Series Resistors 38 162244 v v 4 v
16-Bit Transceivers With Series Resistors 3S '162245 v (%4 v vLVTH
16-Bit D-Type Latches With Series Resistors 35 162373 ['4
16-Bit D-Type Flip-Flops With Series Resistors 3s 162374 v
4-t0-1 Muttiplexed/Demultiplexed Registered Transceivers With Series Resistors 3S '162460 v
'162500 v
18-Bit UBT ™ With Series Resistors on B Port 3S '162501 v
’162601 v v
18-Bit Bus-Interface Flip-Flops With Series Resistors 3S '162823 v
18-Bit Buffers/ Drivers With Series Resistors 3s '162825 v
20-Bit Buffers/ Drivers With Series Resistors 3S 62827 | v
12-to-24 Multiplexed D-Type Latches With Series Resistors on B Port .35 162260 v

 Product available in technology indicated e Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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TESTABILITY BUS-INTERFACE CIRCUITS
IEEE 1149.1 (JTAG) Boundary-Scan Logic

TECHNOLOGY
DESCRIPTION NO.OF 1 ourpur | TYPE
BITS ABT BCT LvT F LS S TTL AC ACT OTHER
. 8240 + v
Buffers/Drivers 8 3s
'8244 + v
) 8 35 |'8245 v v
Transceivers
18 38 '18245 v v
Transparent Latches 8 3S 8373 + v
Flip-Flops 8 38 8374 + v
'8543 v
'8646 v
8 3s
8652 v
. . 8052 v
Registered Transceivers
'18502 v v
18 3s '18646 (4 (4
'18652 v 4
20 38 '18504 v v
Test Bus Controllers 3S '8990 v
FLIP-FLOPS AND LATCHES
Flip-Flops
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ABT | BCT | LVT | ALS | AS F LS TIL | AC | ACT | AHC | AHCT | ALVC | HC | HCT | LV | LVC | OTHER
'109 v v 4 v v
Dual J-K B
Edge Triggered 112 v v v (%4 + | +CDC
13 h (4
Dual D-Type 74 (%4 v ['4 v (4 Ve | Ve v v v v v (4
Dual 4 Bit D-Type 38 874 v i|iv
Edge Triggered 876 4 v
Quad D-Type "175 v v (%4 4 v v
"174 (4 v v (%4 v v
Hex D-Type
378 v

v Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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Flip-Flops (Continued)

. TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ABT | BCT | LVT | ALS | AS F LS TIL | AC | ACT | AHC | AHCT | ALVC | HC | HCT | LV LVC | OTHER

Octal D-Type s |4 v | v viv | iv|v ve lve | + | + viviv|v
True Data 574 v v i iv |v |v v | v |v |v v |v |v |v
Octal D-Type 27 | v v | v v v | v |v
True Data 575 (% v
With Clear 38 874 v v
Octal D-Type
~ True Data 377 v v v v 4
With Clock Enable

'534 v v v v v
Octal D-Type 35 |54 v v | v
Inverting

576 v
Octal Dual Ranked ,
True Data s 4374 .
Octal Inverting ,
With Clear 8 |57 v
Octal Inverting .
With Preset % e vI|vY
Octal True Data 3S 825 v

823 (4 v (4
9 Bit True Data 35

29823 v
10 Bit Noninverting 3S 16820 v

) 821 v v +

10 Bit True Data 3S

'29821 v v
16 Bit Noninverting 38 16374 v v v v v v
18 Bit Noninverting 38 16823 | v v v v

o 6721 v

20 Bit Noninverting 38

'16821 v v v
20 Bit Noninverting ,
Wih GTLUOLevels | O0 | 16921 +GTL

v Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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FLIP-FLOPS AND LATCHES

Latches
NO. TECHNOLOGY
DESCRIPTION OF | OUTPUT | TYPE
BITS ABT | BCT | LVT | ALS | AS F LS S | TTL | AC | ACT | AHC | AHCT | ALVC | HC | HCT | LV | LVC | OTHER
D-Type Edge
Triggered Inverting 8 '996 v
and Noninverting
D-TypeTranspareﬁk 8 38 9% v
Readback Latch, 9 35 '992 v
True 10 | 35 [0 v
D-Type Transparent
With Clear, 8 3S '666 v
True Outputs
D-Type Transparent
With Clear, 8 3s '667 v
Inverting Outputs
373 v | v vV |v | v |v v Ve | ve | + + v |v |v | Vv
D-Type 8 % 573 v v |v |v | Vv v |v | Vv v vV | v |v |v
Transparent True
16 3S '16373 v v v | v v v
D-Type Dual 4 Bit ,
Transparent True 8 8 873 v v
D-Type '533 v vV | v vV | v
Transparent 8 38 '563 v vV | v v
Inverting 580 v
Addressable 8 25 259 v v v
8 3S '845 v
0 3 '843 v v +
'29843 v
D-Type True Inputs 841 4 v 4
Yo Ielpds 1\ 10 | 38
'29841 v v
18 3S '16843 + v
20 3S '16841 v v v
D-Type )
Inverting Inputs 10 s 842 v

v Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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REGISTERS

Shift Registers
TECHNOLOGY
DESCRIPTION NO.OF | qyrpur | Tvpe
BITS ABT [ BcT | T [ALs [ As | F | s | s AHC [AHCT | HC | HeT | Wv
4 194 v v v
Parallel In, Parallel Out, Bidirectional 8 299 v v |v | v
323 v v
Parallel In, Parallel Out 4 95 v | v
Serial In, Parallel Out 8 .| '164 4 v v v
. 165 v v v
Parallel In, Serial Out 8
166 (4 ['4 v
594 v v
Serial In, Parallel Out With Output Latches 8 38
595 v v
Norinver 8 35 |'209 v v | v | v
iverting 9 35 |'20823 v
Register Files
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ABT BCT T ALS AS F LS s m AC ACT
Dual 16 Word x 4 Bits 38 |870 v

v Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series)

<+ New product planned in technology indicated
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Synchronous Counters — Positive Edge Triggered

COUNTERS

DESCRIPTION PARALLEL | rypp TECHNOLOGY
LOAD ABT | BCT | VT | ALS AS F LS S TIL | AHC | AHCT | HC HCT
4 Bit Decade Up/Down Sync '568 4
161 v v v v v
4 Bit Binary Sync '163 v v (%4 v v (%4
561 v
169 v v v v v
4 Bit Binary Up/Down Sync 569 v
191 v v v
193 v v v v
, Sync Clear | '869 v v
8 Bit Up/Down
Async Clear | '867 v v
Asynchronous Counters (Ripple Clock) — Negative Edge Triggered
DESCRIPTION PARALLEL | rypg TECHNOLOGY
LOAD ABT | BCT | LVT | ALS AS ‘F LS S TIL | AHC | AHCT | HC HCT
Dual 4 Bit Binary None '393 v v
12 Bit Binary Async '4040 v
. 4020 v
14 Bit Binary Async
4060 v
8-Bit Binary Counters With Registers
DESCRIPTION PARALLEL | rypp TECHNOLOGY
LOAD ABT | BCT | VT | ALS | AS F s [ TIL | AHC | AHCT | HC | HCT
Parallel Register Outputs 3S ’590 v v
Parallel Register Inputs 35 '593 v

v Product available in technology indicated

» Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS

Encoders/Data Selectors/Multiplexers

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ABT | BCT | LVT | ALS | AS LS | S |TIL | AC | ACT [ AHC [ AHCT | ALVC | HC |HCT | LV | LVC
157 v v v v v + + v v (%4
'158 (4 4 (%4 v + + (4
Quad 2-t0-1 298 v v
s 257 v v v v . + + 4 v (4
8 258 v v (%4 + +
Hex 2-t0-1 Universal Multiplexers 3s '857 %
153 v 4 v (4 v
Dual 4-to-1 35 253 (4 4 v v
'353 v
4-to-1 Registered Transceivers 3s '16460 [%4
Cascadable Octals 148 v v v
801 151 v v v v (%4
3S 251 (4 v (4 v
16-t0-1 3s '250 (4
12-t0-24 Multiplexed D-Type Latches 3S '16260 v v
'16269 v
12-t0-24 Registered Bus Exchangers 3S
'16270 v
Decoders/Demultiplexers
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS | AS F LS AC | ACT | AHC | AHCT [ ALVC | HC | HCT | LV | LVC | OTHER
"131 v
Dual 2-to-4 139 v v . . + + v v
oC |56 v v
Dual 2-to-4 for Battery Backed-Up Memories 2414
308 138 (4 4 v v . + + v (4 v v
3-t0-8 With Address Registers 137 v v v +
4-t0-10 BCD-to-Decimal 42 v 4

v Product available in technology indicated

« Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated

X3ANITYNOILONNA
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COMPARATORS AND PARITY GENERATORS/CHECKERS

Comparators
DESCRIPTION TYPE TECHNOLOGY
INPUT P=Q P=Q P>Q P>Q P<Q OUTPUT | ENABLE ALS AS F LS AC ACT HC HCT
8 Bit With No Yes No No No 25 Yes 520 v .
20kQ
Pullup No Yes No Yes No 2S No '682 4 (%4
No Yes No No No 28 Yes 521 v v
8Bit ,
Standard No Yes No Yes No 28 No 684 (%4 4
No Yes No No No 28 Yes 688 v v v
o ap | Mo No | Yes No | Yes 25 Yes |85 v
Parity Generators/Checkers
NO. OF TECHNOLOGY
DESCRIPTION TYPE
BITS ALS AS F LS S TIL AC ACT HC HCT
280 v v
Odd/Even 9 v v v
'286 v .

v Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series)

<+ New product planned in technology indicated
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BUS SWITCHES AND 5-V/3-V VOLTAGE TRANSLATORS

Bus Switches
DESCRIPTION TYPE TECHNOLOGY
CBT CBTS CBTD OTHER

Quad Bus Switches '3125 v

Dual 4-Bit Bus Switches With '244 Pinout '3244 v

8-Bit Bus Switches With *245 Pinout ’3245 [

Quad 2-to-1-Bit FET Multiplexers/Demultiplexers '3257 v

Dual Bus Switches '3306 v v v

8-Bit Bus Switches '3345 v

10-Bit Bus-Exchange Switches '3383 v

Dual 5-Bit Bus Switches '3384 v v v

10 Bit With Precharged Outputs for Live Insertion '6800 v

18-Bit Bus-Exchange Switches '16209 v

16211 v
24-Bit Bus-Exchange Switches 16212 [%4
16213 v

12-Bit 3-to-1 Bus Select 16214 v

Synchronous 16-Bit-to-32-Bit FET Multiplexers 16232 v

16-Bit-to-32-Bit FET Multiplexers/Demultiplexers 16233 [

ARITHMETIC CIRCUITS
Parallel Binary Adders
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
) ALS AS Ls S TTL HC HCT AC ACT v Lve

4 Bit '283 v v

Arithmetic Logic Units
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS AS LS S TTL HC HCT AC ACT Lv Lve
4-Bit Arithmetic Logic Units: Function Generator '181 v

¢ Product available in technology indicated

© Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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First-In, First-Out (FIFO) Memories

FIFO MEMORIES

DESCRIPTION TECHNOLOGY
OUTPUT | TYPE
SIZE Typet ABT BCT T ALS AS F LS S T AC ACT ALVC
16 Words x 4 Bits u 35 232 v
225 v
16 Words x 5 Bits U 3s
233 v
32 Words x 9 Bits B 3S 2238 v
3s 234 v
64 Words x 4 Bits U
'236 (%4
64 Words x 5 Bits u 35 235 v
64 Words x 8 Bits u 35 2232 v
64 Words x 9 Bits U 3S '2233 v
: U,C 3s 7813 v v
64 Words x 18 Bits
u 35 '7814 v v
'3612 v
B,C 3S
. '3614 v
64 Words x 36 Bits
'3611 v
u,C 35
'3613 v
2226 v
Dual 64 x 1 C 3s
12227 “
'2228 v
Dual 256 % 1 Cc 38
2229 v
256 Words x 9 Bits U 35 '7200L v
: u,Cc 3s 7805 v
256 Words x 18 Bits
u 3S '7806 v (4
256 x 36 x 2 Bits B,C 3S '3622 4
512 Words x 9 Bits U 3S '7201LA v
 Product available in technology indicated e Product available in reduced-noise advanced CMOS (11000 series) <+ New product planned in technology indicated
tU = Unidirectional
B = Bidirectional
C = Clocked
S = Synchronized

X3ANI TVNOILONNA



et

$926L SYXAL ‘SYTIVA e€0€SS9 XO8 301440 LSOd

r

SINFWIHEISN
Svxa|

First-In, First-Out (FIFO) Memories (Continued)

DESCRIPTION TECHNOLOGY
OUTPUT | TYPE
SIZE TYPEt ABT BCT VT ALS AS F LS S AC ACT ALVC
U,C 3s '7803 v v
512 Words x 18 Bits v s 7804 v v
- B,C 3s '7819 v
B 3S '7820 4

512 Words x 32 Bits B,C 3S '3638 v
512 Words x 36 Bits u. 35 |36t i
B,C 3S '3632 v
'2235 v
1K Words x 9 Bits B 5 '2236 (4
U 3S "T202LA (%4
7811 v
1K Words x 18 Bits u.c 5 7881 v
U 3s '7802 v
1K Words x 36 Bits u,C 3s 3641 v
1K x 36 x 2 Bits B,C 3S '3642 +
u,C 3S 7807 v
) 2K Words x 9 Bits u 3s '7203L v
'7808 v
2K Words x 18 Bits U,C 3s '7882 v
2K Words x 36 Bits U,C 3s ’3651 +
4K Words x 9 Bits U 3s '7204L v
4K Words x 18 Bits u,C 3S '7884 v

 Product available in technology indicated

tU = Unidirectional
B = Bidirectional
C = Clocked
S = Synchronized

 Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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3.3-V Clock-Distribution Circuits (CDC)

CLOCK-DISTRIBUTION CIRCUITS

TECHNOLOGY
DESCRIPTION VO LEVELS TYPE
AS AC ACT ABT
3.3-V Hex Inverting Clock Drivers/Buffers CMOS/CMOS 203 v
1-to-9 Differential LVPECL Buffers LVPECL/LVPECL 11 +
1-to-9 Differential LVPECL Buffers With Output Enable LVPECL/LVPECL 112 +
) 351 v
1-to-10 Buffers With Output Enable TILTTL
'2351 v
. ' '536 +
1-to-6 PLL Clock Drivers TTUTTL
i 2536 +
586 v
TTUTTL
. 2586 v
1-t0-12 PLL Clock Drivers
'582 +
LVPECUTTL
'2582 +
587 +
Phase-Locked-Loop 1-to-16 Clock Drivers SSTUTTL
2587 +
19841 v
P5 Motherboard Clock Synthesizers/Drivers TTUTTL '9842 v
'9843 v
P6 Motherboard Clock Synthesizers/Drivers TTUTTL 916 +
PC Motherboard Clock Generators With Dual 1-to-4 Buffers TTUTTL 913 +

 Product available in technology indicated

 Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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5-V Clock-Distribution Circuits (CDC)

TECHNOLOGY
DESCRIPTION VO LEVELS TYPE
AS AC ACT ABT
204 v
Hex Inverters CMOS/CMOS
- '204-7 v
1-t0-6 Exclusive ORs LALLLL 328 v
TTUCMOS '329 (%4
. TTUTTL '391 v
1-to-6 Exclusive ORs With Output Enable TTLOMOS P ;
'208 v
TTUCMOS
Dual 1-to-4 Buffers (2 i 8 2087 v
- inputs, 8 outputs) 09 ”
CMOS/CMOS
'209-7 (%4
1-to-8 Divide-by-2 Flip-Flops (6 inverting, 2 noninverting) TTUTTL '303 v
1-t0-8 Divide-by-2 Flip-Flops (8 noninverting) TTUTTL '304 (%4
1-to-8 Divide-by-2 Flip-Flops (4 inverting, 4 noninverting) UL '305 v
1-t0-8 Fanouts (4 noninverting buffers, 4 divide-by-2 flip-flops) TTLICMOS 87 v
) nonimVerting buters. LTI 339 v
1-40-8 NANDs ' TTUTTL 340 v
1-t0-8 ANDs TIuTTL '341 v
3-Way Fanout Buffers (dual 1-to-3 noninverting buffers, 1-to-4 divide-by-2 flip-flops) TTUTTL '330 v

 Product available in technology indicated ~ » Product available in reduced-noise advanced CMOS (11000 series)

+ New product planned in technology indicated
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SN74ALB16244

16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCBS647 — AUGUST 1995
® State-of-the-Art Advanced BICMOS DGG OR DL PACKAGE
Technology (ABT) Design for 3.3-V (TOP VIEW)
Operation __ IO _
® Members of the Texas Instruments 10E[I1 ™ 48[ 2GE
Widebus™ Family tyilla a7 [l1A1
® Fastest Buffer/Driver: 2 ns Maximum Input 1v2[ls 4] 1A2
to Output Time Delay GND [J4 4 [l GND
1valls 44l 1A3
® Schottky Diodes on All Inputs to Eliminate 1valle 4[] 1a4
Overshoot and Undershoot Voc [l7 a2flvee
® Industry Standard *16244 Pinout 2vifls 41l 2A1
® Distributed Vg and GND Pin Configuration 2v2[Jo 40 1 2A2
Minimizes High-Speed Switching Noise GND[J1o 20 flGND
® Flow-Through Architecture Optimizes 2va[l11 3sfl2A3
PCB Layout 2v4 []12 37 H 2A4
® Package Options Include Plastic 300-mil 22 E :i gg :ﬁ;
Shrink Small-Outline (DL) and Thin Shrink a4 [l GND
Small-Outline (DGG) Packages 33 [] 33
description 32 l1 3A4
31 ]VCC
The SN74ALB16244 16-bit buffer and line driver 30 [] 4A1
is designed for high-speed, low-voltage (3.3-V) 29 [] 4A2
V¢ operation. This device is intended to replace 28 [] GND
the conventional driver in any speed-critical path. 27 [] 4A3
The propagation delay from input to output is 2 ns 26 [] 4A4
maximum. The small propagation delay is 25 [] 30E

achieved using a unity gain amplifier on the input
and feedback resistors from input to output,
which allows the output to track the input with a small offset voltage (Vo). The device can be used as four 4-bit
buffers, two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical active-low
output-enable (OE) inputs.

The SN74ALB16244 is characterized for operation from —40°C to 85°C.
applications

The SN74ALB16244 is particularly suitable for driving the system bus, which requires external drivers due to
high capacitive loading caused by address multiplexing. The 25-mA drive capability and 2-ns delay is ideal for
this application.

The SN74ALB16244 is ideal in cache memory (SRAM) or main memory (DRAM and EDO DRAM) interface;
it can also be used in high-speed graphics and multimedia applications.

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
[e] A Y
L H H
L L L
H X Z
Widebus is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1995, Texas Instruments Incorporated
i
change or discontinue thess products without notice. TEXAS
INSTRUMENTS
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SN74ALB16244

16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCBS647 — AUGUST 1995

logic symbolt

4A3
4A4

EN1
EN2
EN3
EN4

2V

3v

4V

ol |w|N

11
12
13
14
16
17
19
20
22
23

T This symbol is in accordance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12.

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4
3yt
3Y2
3Y3
3Y4
4Y1
4Y2
4Y3
4Y4

logic diagram (positive logic)

10E

1A1

1A2

1A3

1A4

20E

2A1

2A2

2A3

2A4

3A1

3A2

3A3

3A4

4A1

4A2

4A3

4A4

-

\V,

47 l/' 4 2

46 l/l \[ ! 3

» I\[——<i s
>

43 I J 6
|

LOD__

M /i . 8

40 /i . 9

38 i . 1
e

37 J 12
e

25 b

36 /I . 13

35 /i ' 14

33 \[ ' 16
e

32 J 17
d

24 &

30 4 ' 19
e

29 4 . 20
e

27 \I ' 22
|~

26 Q 23
e

1Y1
1Y2
1Y3

1Y4

2Y1
2Y2
2Y3

2Y4

3y
3Y2
3Y3

3Y4

4Y1
4Y2
4Y3

4Y4
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SN74ALB16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCBS647 - AUGUST 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voItage range, VGG «vvvvrtin ittt ittt i it it -05Vto4.6V
Input voltage range, V: Except I/O ports (see Note1) ..o -05Vto4.6V
/O ports (seeNotes 1and2) ..........coovevnvnininnnn -0.5VtoVgc +0.5V

Output voltage range, Vo (see Notes 1and2) ..........ccovviiiiiiiniiiniann,s -05VtoVgc+05V
Input clamp current, Ik (VI <0) «.ooiiiii i et et e it e -50 mA
Output clamp current, lok (VO <00rVo>VeE) cvvrinriiiiiiiiiiiiiiic e + 50 mA
Continuous output current, o (Vo =010VEE) «vvviniiniiiii i + 50 mA
Continuous current through each Voo orGND ..o +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package ................... 1w
DLpackage .........cocvevunnnn 1.4 W

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

2. Theinputand output positive-voltage ratings may be exceeded up to 4.6 V if the input and output clamp-current ratings are observed.

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
Formore information, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN  MAX | UNIT
Vee Supply voltage 3 3.6 )
Viyt  High-level input voltage 22 v
VL¥  Low-level input voltage 06| V
IoH High-level output current ! =251 mA
loL Low-level output current 25| mA
At/Av  Input transition rise or fall rate [Outputs enabled 5| ns/V
TA Operating free-air temperature -40 85 °C

¥ The outputs are warranted to be TTL compatible.

o

s
INSTRUMENTS
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SN74ALB16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCBS647 — AUGUST 1995

electrical characteristics over recommended o

otherwise noted)

perating free-air temperature range (unless

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViK Voc =3V, | =-18 mA -1.2 \]
loH=0 V|-0.2
Vec =3V v
Vor ce 1or = - 25 mA 2
loL=0mA V| +0.2
¥ Vec =3V \'
Vo ce oL = 25 mA V| +02
V| =Vgg or GND Control inputs 10| pA
[ Voo =36V Vi=V 1
! cc 1= ~cC Data pins mA
V|=0 -1.5
lozH Voo =36V, Vo=3V 20| pA
lozL Voo =36V, Vo=05V -20| pA
Icc Vecc =36V, Io=0, Outputs high 5 9 mA
(per buffer) Vi=Vgg or GND Outputs low 5 9
lcc Entire device in the high-impedance state 08| mA
Vcc=3Vto38V, One inputat Vo -0.6 V,
8loc$ Other inputs at Vo or GND 750 pA
Gj Vi=3Vor0 4 pF
Co Vo=3Vor0 10 pF

T All typical values are at VoG = 3.3 V, Tp = 25°C.

% Limits are valid only if the buffer is in the linear region. In the nonlinear region, the output transistors are clamped at the output voltage margins.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VG or GND.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted)

Vee =33V
FROM TO Veec=27V +03V
PARAMETER (INPUT) (OUTPUT) ) . UNIT
; MIN MAX| MIN TYPT MAX
tod A Y 2 ns
ten OE Y 6
pr— ns
tdis OE Y 6

t All typical values are at VoG = 3.3 V, Ta = 25°C.

26

¥ Texas

INSTRUMENTS
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SN74ALB16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCBS647 - AUGUST 1995

PARAMETER MEASUREMENT INFORMATION

o 6V
(o]
From Output Open
Under Test GND
CpL =50pF 500 Q
(see Note A)
LOAD CIRCUIT
3v
Timing X.L5 Vv
Input A ov
| tsu l th
| | 3v
l:a:ﬁ )(1 5V X1 5V
P ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
Input 15V 1.5V
l } ' ov
tPLH —p——ﬂ
I H—D:— tPHL

|
! ———VoH

Output 15V 1.5V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tpd Open

tpLz/tpzL 6V
tPHZ/tPZH GND

"

| | 3V
Input 1.5 VX X.s v
ov
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)
tpzL— & |
| | tPz-¥ {1—
||
Output - _{_l_ 3v
Waveform 1 | 1.5V | VoL +0.3V
S1at6V | ———— VoL
(see Note B) | tpHZ ¥ e
tpzH ¥ - S
Output |
Waveform 2
S1at GND
(see Note B)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES |

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz,Zg =50 Q, t; = 2.5 ns, tf < 2.5 ns.

. tpLz and tpHz are the same as tgjg.
. tpzL and tpzH are the same as tgp.
. tpLH and tpHL are the same as tpg.

A
B
(o]
D. The outputs are measured one at a time with one transition per measurement.
E
F
G

Figure 1. Load Circuit and Voltage Waveforms

‘W TeEXAS
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SN74ALVCH16240
SN74ALVCH16244
SN74ALVCH16245
SN74ALVC164245
SN74ALVCH16260
SN74ALVCH162268
SN74ALVCH16269

SN74ALVCHR162269
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SN74ALVCH16240

® Member of the Texas Instruments
Widebus™ Family

® EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model (C = 200 pF,
R=0)

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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 16-bit buffer/driver is designed for 2.3-V to
3.6-V Vg operation.

The SN74ALVCH16240 is designed specifically
to improve both the performance and density of
3-state memory address drivers, clock drivers,
and bus-oriented receivers and transmitters.

The device can be used as four 4-bit buffers, two
8-bit buffers, or one 16-bit buffer. It provides
inverting outputs and symmetrical active-low
output-enable (OE) inputs.

16-BIT BUFFER/DRIVER

WITH 3-STATE OUTPUTS

SCES045 - JULY 1995
DGG OR DL PACKAGE

(TOP VIEW)

10E [1 v 48]] 20E
1Y1 [J2 a7[] 1A1
1v2 (|3 a6]] 1A2
GND [J4 45]] GND
1Y3 [ls 44]] 1A3
1Y4 [Js 43]] 1A4
Vec l]7 42l Vee
2Y1 [ls 41]] 2A1
2Y2 E'g 40]] 2A2
GND [J10  3sfl GND
2Y3 [| 1 3s|] 2A3
2va [l12  a7[l 2A4
3v1 (|13 3s]] 3A1
av2 14 35]]3A2
GND [[15  34[JGND
3v3 [J16  33]] 3A3
ava 17 32[l3A4
Vee 18 31fvge
4Y1 [J1o 30}l 4A1
42 [l20 29[l 4A2
GND [J21 28]l GND
4v3 |22 27[J 4A3
4av4 [J23  26[] 4A4
40E [J24  25[] 30E

The SN74ALVCH16240 is available in TI’'s shrink small-outline (DL) and thin shrink smali-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.

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

The SN74ALVCH16240 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit buffer)

INPUTS OUTPUT
OE A A

L H L
L L H
H X 4

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of publication date.
Products conform to specifications per the terms of Texas instruments

Sandard waant. roducton rocsselngdoss o ecesarly i ‘U TExXAS
INSTRUMENTS
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Copyright © 1995, Texas Instruments Incorporated
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SN74ALVCH16240

16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCES045 - JULY 1995
logic symbolt
1
10E —— DN EN1
__ 48
20E ————DEN2
30 -2 nNens
__ 24
40FE —DNEN4
a7 1 - 2
1A1 1V p——— 1"
46 3
1A2 D~ qY2
44 5
1A3 S 1Y3
43 6
1A4 >~ Y4
41 8
2A1 2V p——«+«— 271
40 9
2A2 > 2Y2
38 11
2A3 > 2Y3
a7 12
2A4 p ‘;13 2Y4
3A1 aVh—— an
35 14
3A2 > 3Y2
33 16
3A3 ) £
32 17
3A4 S 3Y4
30 19
4A1 47 P av1
29 20
4A2 S 4Y2
27 22
4A3 P——————— 4Y3
26 23
4A4 S a4vs

1 This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.

logic diagram (positive logic)

10E

1A1

1A2

1A3

1A4

2A1

2A2

2A3

2A4

3A1

3A2

3A3

3A4

4A1

4A2

4A3

4A4

1

47

b

S
“ g s
>
41 g ‘
% 9 |
a7 GD& 12
» g “
% g R
%2 ; 17
24 :D |

» g‘ =
» &" =
2 g‘ 2
26 5 28

1Y1

1Y2

1Y3

1Y4

2Y1

2Y2

2Y3

2Y4

3Y1

3y2

3Y3

3Y4

4Y1

4Y2

4Y3

4v4
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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045 - JULY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VoG v vee it te it ii et i et i -05Vto46V
Input voltage range, Vi(see Note 1) .....coiiiiniiiii i e -0.5Vto46V
Output voltage range, Vo (see Notes1and2) ............cccvviiiiiiiiinnn.. -05VtoVgg+05V
Input clamp current, Lk (Vi< 0) o einiiiiii it it ittt et i -50 mA
Output clamp current, Iok (VO <0 0rVo>VGE) wevevniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaeas 50 mA
Continuous output current, lo (Vo =0toVeg) -vvtnene e +50 mA
Continuous current through eachVogorGND ... +100 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package ............... 0.85W

DLpackage ..........c.ocvunns 1.2W
Storage temperature range, Tgtg -« -« vvverreerreniin it —-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 negative-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.
Formoreinformation, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX | UNIT

Vee Supply voltage 2.3 3.6 \

VIH High-level input voltage Veg=23V1027V 17 v
Vo =27Vt03.6V 2

VIL  Low-levelinput voltage Veg-23Vi027Y 071 v
V=27Vt 3.6V 0.8

\] Input voltage 0 Vce v

Vo Output voltage 0 Vce v
Vog=23V -12

IoH High-level output current Voo =27V -12| mA
Vcc=3V -24
Veg=23V 12

loL Low-level output current Vecc =27V 12| mA
Veg=3V 24

At/Av Input transition rise or fall rate 0 10| ns/V

TA Operating free-air temperature -40 85 °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

X3
INSTRUMENTS
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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045 - JULY 1995

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYPF MAX| UNIT
I0H = —100 pA MIN to MAX | V@g-0.2
IOH = -6 A, VIH=17V 23V 2
VIH=17V 23V 17
VOH \
IoH=-12mA VIH=2V 27V 22
(ViH=2V 3V 2.4
IOH ==24 mA, ViH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
loL=6mA, ViL=0.7V 23V 0.4
VoL ViL=0.7V 23V 0.7 v
oL = 12mA ViL=08V 27V ‘ 0.4
loL =24 mA, ViL=0.8V 3V 0.55
I| V| = Vg or GND 3.6V 5| pA
V=07V 23V 45
Vi=17V ‘ -45
lithold) Vi=08V 3V 75 pA
Vi=2V 75
Vi=0t036V 3.6V : 1500
loz 'Vo = Vg or GND 36V 10| pA
Icc V| =Vcgor GND, lo=0 36V 40 pA
Alcc OneinputatVoc-0.6V, Other inputs at Vggor GND | 3Vto 3.6V 750 | pA
Ci ContralinpUts |\, _ v or GND 33V 8 pF
Data inputs 6
Co Outputs Vo =Vgg or GND 33V 7 pF

T For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
1 Typical values are measured at VGG = 3.3 V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figures 1 and 2)

Vcc=25V Vep =27V Vecc=33V
PARAMETER (I':;%'#) (OUTrgUT) £0.2V ce +03V_ | uNiT
MIN MAX| MIN MAX| MIN MAX
tod A Y 1 59 5.3 1 42| ns
ten OE Y 1 6.9 6.1 1 5| ns
tgis OE Y 15 56 4.8 1 44| ns
operating characteristics, Ty = 25°C
Vec=25V | Vcg=33V
PARAMETER TEST CONDITIONS +02V £03V UNIT
TYP TYP
Cpd Power dissipation capacitance Outputs enabled CL=50pF, f=10MHz 16 12 pF
Outputs disabled 4 5

*5‘ TeExXAS
INSTRUMENTS
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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vec=25V + 0.2V

46V
o] TEST S1
o
From Output Open ' ";:‘ 2‘;83
Under Test GND PLZ''PZL -
tPHZ/tPZH GND
CL =50 pF 500 Q
(see Nota A)
LOAD CIRCUIT :1— tw ——»!
| I 2.3V
23V Input 1.2 VX X1 2V
Timing X1 2V ov
Input A oV
— VOLTAGE WAVEFORMS
——>——» PULSE DURATION
| tsu th |
5 | | 23V
ata 12V 1.2V Output 23V
Input P
oV Control
VOLTAGE WAVEFORMS ﬂz‘;’b'l‘i’,“’;; ov
SETUP AND HOLD TIMES
______ 2.3V Output 23v
Input 1.2V 1.2V Waveform 1 | K12V | Y vg +03V
| ov S1at46V | l‘-_____ VOL
| | (see Note B) | 1
[ —F—J | PHZ ¥
PLH l H—’:— tPHL Output tpzH —¥ r— |
| ———VoH Waveform 2
Output 1.2V 1.2V S1atGND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabied by the output control.

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q,ty < 2.5 ns, tf < 2.5 ns.

. The outputs are measured one at a time with one transition per measurement.

. tpLz and tpHz are the same as tgjs.

. tpzL and tpzH are the same as tgp.

- tpLH and tpH|_are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms

Jos]

OTmmooO
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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND33V = 03V

. o 6V
1
[e]
From Output 5002 Open
Under Test GND
CL=50pF
(see Note A) I s000
LOAD CIRCUIT
27V
Timing X1 5V
Input | ov
| tsu l th
Data | | 27V
m__ X X
1.5V 1.5V
Input ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 2.7V
Input 15V 1.5V
I I ] ov
tPLH —-ﬂ—‘
l ‘ K———’t— tPHL
I ——— VoH
Output 1.5V 15V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST St
tpd Open

tpL2/tPZL 6V
tPHZ/tPZH GND

e

| I 27V
Input 1.5 VX X1 S5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at6V
(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, ty < 2.5 ns, tf < 2.5 ns.

. tpLz and tpHz are the same as tgjs.
. tpzL and tpzH are the same as tgp.
. tpLH and tpHL are the same as tpg.

A
B
[¢]
D. The outputs are measured one at a time with one transition per measurement.
E
F
G

Figure 2. Load Circuit and Voltage Waveforms

‘9 TEXAS
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SN74ALVCH16244

16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCES014 - JULY 1995
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)

® EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model (C = 200 pF,
R=0)

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

©® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 16-bit buffer/driver is designed for 2.3-V to
3.6-V V¢ operation.

The SN74ALVCH16244 is designed specifically
to improve both the performance and density of
3-state memory address drivers, clock drivers,
and bus-oriented receivers and transmitters.

The device can be used as four 4-bit buffers, two
8-bit buffers, or one 16-bit buffer. It provides true
outputs _and symmetrical active-low output-
enable (OE) inputs.

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.

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

The SN74ALVCH16244 is available in TI's shrink small-outline (DL) and thin shrink small-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 SN74ALVCH16244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit buffer)
INPUTS OUTPUT
OE A Y
L H H
L L L
H X z

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments i

standard wa p g does not Include

testing of all parameters. l

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 ‘ 3-9



SN74ALVCH16244

16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES014 — JULY 1995

logic symbolt

EN1
EN2
EN3
EN4

2v

3V

4v

4A4

ojo|joja|w]|N

"
12
13
14
16
17
19
20
22
23

1Y1
1Y2
1Y3
1Y4
2Y1
2y2
2Y3
2Y4
3yY1
3y2
3Y3
3Y4
4Y1
4Y2
4Y3
4Y4

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and

|EC Publication 617-12.

logic diagram (positive logic)

10E
1A1
1A2
1A3
1A4
20E
2A1
2A2

2A3

3A1

3A2
3A3

3A4

4A1
4A2

4A3

4A4

>

8

47 > 2
46 /\[ . 3
44 /\[ . 5
43 I/[\[ 6
48 CD
4 /\[ ' 8
40 /\[ ' 9
‘a8 \I ' 1
~
37 /\[ 12
25 :D |
36 l/l\[ 13
35 l/l\[ ' 14
33 l/'\[ 16
32 l/[\[ 17
24 9 |
30 [/'\[ 19
29 l/'\[ ' 20
27 l/[\[ . 22
26 /\[ 23

1Y1

1Y2

1Y3

1Y4

2Y1

2Y2

2Y3

2Y4

3Y1

3y2

3Y3

3Y4

4Y1

4Y2

4Y3

4Y4
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SN74ALVCH16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES014 - JULY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG .+« v vnrieiiiii it e -05Vto4.6V
Input voltage range, Vi(see Note 1) ... s -05Vtod46V
Output voltage range, Vo (see Notes 1and2) ............c.coviiiiiiiiiinnnne, -05VtoVgg+05V
Input clamp current, Ik (V1<0) o oneini i e -50 mA
Output clamp current, Iok (VO <0 0rVo>VEE) tvnvnieiiiii e +50 mA
Continuous output current, Ig (Vo =0toVgg) «vvvvnini i +50 mA
Continuous current througheach Vg orGND .....oooeiiiii e aas +100 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3): DGG package ............... 0.85 W

DLpackage .........vvvvnnen. 1.2W
Storage temperature range, Tstg -« -« - r e veverrnnirrorreriiaiiteenaesiiene —-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 ratlngs 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 in the 1994 ABT Advanced BiCMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX | UNIT
\ole} Supply voltage 2.3 3.6 \
. . ' Voc=23Vto27V 1.7
VIH High-level input voltage v
] Vog=27Vto36V 2
. Vcg=23Vto27V 0.7
VIL Low-level input voltage v
Vecc=27Vto36V 0.8
V| Input voltage 0 Vce \
Vo Output voltage 0 Vce v
Voo =23V -12
IoH High-level output current Vecc=27V -12| mA
Vee=3V —-24
Vec =23V’ 12
loL Low-level output current Veg=27V 12| mA
Vocc=3V 24
At/Av Input transition rise or fall rate 0 10] ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

b TEXAS
INSTRUMENTS
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SN74ALVCH16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES014 - JULY 1995

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYP¥ MAX| UNIT
loH =—100 pA MIN to MAX | Vcc—-0.2
IoH =—6 mA, VIH=17V 23V 2
ViH=17V 23V 1.7
VoH IOH = ~12 mA Vig=2V 27V 22 v
OH IH
VIH=2V 3V 2.4
IoH =-24 mA, VIH=2V 3V 2
IoL = 100 pA MIN to MAX 0.2
loL =6 mA, ViL=0.7V 23V 0.4
VoL loL = 12mA ViL=07V i 23V 0.7 \'
ViL=08V 27V 0.4
loL =24 mA, ViL=08V 3V ] 0.55
I V| = Vg or GND 3.6V 5| pA
V=07V . 45
23V
V=17V -45
lithold) V=08V 3V 75 pA
V=2V -75 .
V|=0t03.6V 3.6V +500
loz Vo =V or GND 36V 10| pA
Icc V| =Vgc or GND, lo=0 36V 40| pA
Alcc One input at Voo~ 0.6 V, Other inputs at Vcg or GND | 3Vt03.6 V 750 | pA
Gi Controlinputs f\, _ VoG or GND 33V 3 oF
Data inputs 6
Co Outputs Vo =V or GND 33V 7 pF

T For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
¥ Typical values are measured at VoG = 3.3 V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figures 1 and 2)

Veg=25V Veg =33V
FROM TO Vec=27V
£0.2V £0.3V
PARAMETER (INPUT) (OUTPUT) . UNIT
MIN MAX| MIN MAX| MIN MAX
thd A Y 1 5 4 1 3.6 ns
* ten OE Y 1 6.8 6 1 5| ns
tdis OE Y 1 6 5.2 1 5| ns
operating characteristics, T = 25°C
Vecc=25V | Vcg=33V
PARAMETER TEST CONDITIONS £0.2V +03V UNIT
TYP TYP
Outputs enabled 16 19
C, Power dissipation capacitance = , f=
pd P s Outputs disabled OL=50pF, f=10MHz 4 5 pF

‘!ii TeExAas
INSTRUMENTS
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SN74ALVCH16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES014 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vec=25V £ 02V

46V
O 6 TEST S1
(o]
From Output Open . ';;:i 2’;9",'
Under Test GND tPLZ“PZL G.ND
CL =50 pF PHZ/{PZH
(see Note A)
LOAD CIRCUIT :4_ ty ——
| : 2.3V
23V Input 1.2 VX X1.2 \")
Timing X1 v ov
Input | ov
. VOLTAGE WAVEFORMS
k—b|1—>| PULSE DURATION
I tsu th [
Data | | 23V
Input X1 2V X‘ 2V Output 23V
oV Control
(low-level
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES enabling) ov
S I 2.3V
______ 2.3V Output [ -
Input 1.2V 1.2V Waveform 1
| ov S1at46V
| | (see Note B)
tpLH —¢—>! I
| j——
| | PHL Output
| ———VOoH Waveform 2
Output 1.2V 1.2V §1atGND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A.. CL includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz, Zo =50 Q,t; < 2.5 ns, tf < 2.5 ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpHz are the same as tg;s.

F. tpzl and tpzH are the same as tgp,.

G. tpLHand tpH|_ are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms

*
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SN74ALVCH16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES014 - JULY 19956

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND3.3V + 0.3V

6V
O TEST S1
o
From Output Open . 13:1 Oep:n
Under Test GND PLZ/tPZL
tPHZ/tPZH GND
CL =50 pF 500Q
(see Note A)
LOAD CIRCUIT Ih-— tw —»
| } 27V
2.7V Input 1.5 VX X1 5V
Timing X1 sV ov
Input : |

ov VOLTAGE WAVEFORMS
k—blt————bl PULSE DURATION
tsu th

|
27V

| | .
,2:5: X1 5V X1 5V Output
ov Control
VOLTAGE WAVEFORMS gz:,::,“’;;
SETUP AND HOLD TIMES
______ 2.7V Output
Input 15V 15V Wa‘;'::l: ‘11
I ov
| | (see Note B)
t —ﬁ-——-ﬂ |
PLH | f—>— tpHL
I | Output
. | ———VoH Waveform 2
Output 1.5V 1.5V (ses; ;;g";
: VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C includes probe and jig capacitance. )
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2.5 ns, tf < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHz are the same as tgjs.
F. tpzL and tpzH are the same as tgp.
G. tpLH and tpHL are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms

‘iJ TEXAS
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SN74ALVCH16245

16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
SCES015 - JULY 1995
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted

CMOS) Submicron Process

©® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model
(C=200pF, R=0)

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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

©® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 16-bit (dual-octal) noninverting bus
transceiver is designed for 2.3-V to 3.6-V Vgg
operation.

The SN74ALVCH16245 is designed for
asynchronous communication between data
buses. The control-function implementation
minimizes external timing requirements.

This device can be used as two 8-bit transceivers
or one 16-bit transceiver. It allows data
transmission from the A bus to the B bus or from the B bus to the A bus, depending on the logic level at the
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so that the buses
are effectively isolated.

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.

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

The SN74ALVCH16245 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 SN74ALVCH16245 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i

standard warranty. g does not Include

testing of all parameters. EXAS

INSTRUMENTS
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SN74ALVCH16245

16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
SCES015 - JULY 1995
FUNCTION TABLE
(each 8-bit section)
INPUTS
——————  OPERATION-
OE DR
L L B data to A bus
L H A data to B bus
H X Isolation
logic symbolt logic diagram (positive logic)
o 2 nNas 1 _l_ DJ
10E — 1DIR
1DIR —ﬁ 3 EN1 [BA]
3 EN2[AB |_<> | __
__ 25 [ABl o ioE
20E ——524 G6 .
2DIR ——E'i 6 EN4 [BA] P(—‘
6 EN5 [AB] Ij 1a1 47 >
a 1 2 .
1A1 —C: vi 4« j_ 1B1 ’j )
> 2V 1B1
46 3
1A2 44—4—’— —4-’-——;— 1B2 \l
1A3 ———4>—] —<>—— 1B3
1A4 43 6 184 v} v
— —>—
| 8 Ve
1A5 ———<4>—] —<4»>—— 1B5
40 9 To Seven Other Channels
1A6 38_<_’_ —C-V-“—'T 1B6
1A7 ——<>— —<e>——— 1B7
Y ar 12 2 DJ
—_——
1A8 p —4"—13 188 2DIR
2A1 ————t ve d :I— 2B1
> 5V [—C l 25
35 14 L 2 2CE
2A2 T—-‘-’— —Q'PT 2B2
243 ——>—] ——— 283 a6 i
284 ——>— - 284 2A1 ——
2A5 ———4P— —<¢»——— 2B5 !
29 20 13
—— —————— \
2A6 p P 2B6 281
2A7 ———<4>—] —<>—— 2B7
26 23
2A8 ——<4>— —<e>——— 2B8
vvY
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and \—v—-—/
IEC Publication 617-12.
To Seven Other Channels

“'F TeExAas
INSTRUMENTS

3-16 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVCH16245
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES015 ~ JULY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vo - vvveviiniiiiniiiiiinninn, e -05Vto4.6V
Input voltage range, V|: Except /O ports (see Note1) .o -05Vtod6V
IlOports (seeNotes1and2) ...........ccovvvieivnnnn, -05VtoVgc+0.5V

Output voltage range, Vo (see Notes 1and2) ..........coviviiiiiiiiiiniinnnn, -05VtoVgc+0.5V
Input clamp current, [k (V] <0) «.ennniii ettt i e -50 mA
Output clamp current, Iok (VO <0 0rVo>VEoE) cvevneneiii it iieee e 150 mA
Continuous output current, Io (Vo =0t0VEE) vvivriiiiiiii it +50 mA
Continuous current througheach Vg OrGND ......oviiiiiiii i +100 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3): DGG package ............... 0.85W
DLpackage ..........coevinen 1.2W

Storage temperature range, Tstg « .-« cvvvivniiiiiiiii —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. Theinput and output negative-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.
Formoreinformation, refertothe Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 v
VIH High-level input voltage veg=23Vto27V 17 v
Vcc=27Vt03.6V 2
ViL Low-level input voltage Vec=28Vto27V 07 v
Vcc=27Vt036V 0.8
Vi Input voltage 0 Vcec v
Vo Output voltage 0 Vce Vv
Vec =23V -12
IoH High-level output current ) Vecc=27V -12| mA
Vcc=3V -24
. Vec =23V 12
loL Low-level output current Veg =27V 1221 mA
Vecg=3V 24
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

{" TEXAS
INSTRUMENTS
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SN74ALVCH16245
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES015 - JULY 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYPE MAX| UNIT
loH =-100 pA MIN to MAX | Voo—0.2
loH =-6mA, VIH=17V 23V 2
Vou VIH=17V 23V 1.7 v
loH=-12mA VIH=2V 27V 22
ViH=2V 3V 24
IOH =—24 mA, ViH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
loL =6 mA, ViL=0.7V 23V 0.4
VoL loL = 12 mA ViL=07V 23V 0.7 \
ViL=08V 27V 0.4
loL =24 mA, ViL=08V 3V 0.55
| V| = Vg or GND 36V 5| pA
V| =07V 45
23V
Vi=17V —45
li(hold) Vi=08V 3V 75 pA
Vj=2V -75
Vi=0t03.6V 3.6V 500
1oz8 Vo = Voo or GND 3.6V 0| pA
lcc V| =Vgg or GND, lo=0 36V 40| pA
Alcc One input at Voc - 0.6 V, Other inputs at Voo or GND | 3Vt0 3.6 V 750 pA
Cj Control inputs” | V] = Vo or GND 33V 4 pF
Cio A or B ports Vo =V or GND 33V 8 pF

T For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
¥ Typical values are measured at VoG = 3.3 V, TA = 25°C.
§ For I/O ports, the parameter Igz includes the input leakage current.

switching characteristics over recommended operating free-air temperatu're range, C; = 50 pF
(unless otherwise noted) (see Figures 1 and 2)

Vec=25V Vec=33V
FROM TO Veg=27V
+0.2V +03V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX| MIN MAX
tod AorB BorA 1 5 4 1 3.6 ns
ten OE BorA 1 6.8 6 1 5| ns
tdis OE BorA 1 6 5.2 1 5| ns
operating characteristics, Tp = 25°C
Vec=25V | Vgc=33V
PARAMETER TEST CONDITIONS 02V 03V UNIT
TYP TYP
C Power dissipation capacitance Qutputs enabled CL=50pF, f=10MHz 22 29 F
pd pation cap Outputs disabled L=50pR 1= 4 5 P
INSTRUMENTS
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SN74ALVCH16245
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES015 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vec=25V + 0.2V

46V
O TEST s1
o
From Output Open t’;:’ 2?3
Under Test GND tpLz/tpzL X
tPHZ/tPZH GND
CL =50 pF 500 Q
(see Note A)
LOAD CIRCUIT r_ ty ——>
i { 23V
23V Input 1.2:’X X" 2V
Timing X1 2V ov
Input | ov
VOLTAGE WAVEFORMS
h—*—ﬂ PULSE DURATION
| tsu th |
Data | | 23V
In;ut X1 2V %2 v Output 23V
ov Control )
VOLTAGE WAVEFORMS g:‘;’;ﬁ:;; N— /£ ov
SETUP AND HOLD TIMES
tpzL— [ |
| | trz—¥ ,4—
||
______ 23V Output — _%_l_ 23V
input 1.2V 12V Waveform 1 | K12V | Y voL+0av
| ov S1at46V | —_—— e — VOL
| | (see Note B) | t e
t _F_J | PHZ ¥
PLH : K____.g_ tPHL Output tpzH ¥ :1—- |
—— ¥
| ———VoH Waveform 2 VOH-0.3V OH
Output 12V 12V $1at GND .
VoL (seeNoteB) ______/ ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2.5 ns, tf < 2.5ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpHz are the same as tgs.

F. tpz| and tpzH are the same as tgp.

G. tpLH andtpH| are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms

*f’ TEXAS
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-SN74ALVCH16245
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES015 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vec=2.7VAND3.3V £ 0.3V

. o 6V
1/ o
From Output 5000 Open
Under Test ) GND
CL =50 pF 5000
(see Note A) I
LOAD CIRCUIT
Timing X 27y
15V
Input I ov
| tsu ’ th |
Data >l< ] 2.7V
15V X1 S5V
Input ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 27V
Input 15V 1.5V

Iﬂ___. N [
t |
PLH [ H——D:—— tPHL
I ———VoH
Output 15V 1.5V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tPZL 6V
tPHZ/tPZH GND
| v |
| | 27V
Input 1.5 VX X1 5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27v
Control
(low-level
enabling) | N e — — oV

tPZL—DI l

H—tPLZ"’: :4—

Output
Waveform 1
S1até6Vv
(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, t; < 2.5 ns, tf < 2.5 ns.

. tpLz and tpHz are the same as tgjs.
. tpz| and tpzH are the same as tgp.
. tpLH and tpp|_are the'same as tpg.

A
B
(o]
D. The outputs are measured one at a time with one transition per measurement.
E
F
G

Figure 2. Load Circuit and Voltage Waveforms

s
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SN74ALVC164245
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER

WITH 3-STATE OUTPUTS
SCAS416A - MARCH 1994 - REVISED DECEMBER 1995
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted i U —
CMOS) Submicron Process 1';'_;‘[ ; 23 12:5
® Latch-Up Performance Exceeds 250 mA Per 18203 46 g 1A2
JEDEC Standard JESD-17 anpll« 45[] GND
® Package Options Include Plastic 300-mil 1B3[}s 44]]1A3
Shrink Small-Outline (DL) and Thin Shrink 1B4[]s 43[] 1A4
Small-Outline (DGG) Packages V) Veoall7 42 H Voca (3.3 V)
descripti 1B5[s  41]1As
escription =3 E 40& 1A6
This 16-bit (dual-octal) noninverting bus GNDff1o sefl GND
transceiver contains two separate supply rails; w71 ssfl a7
B porthas Vggpg, whichis setat5V, and A porthas 18812 s7fl1a8
Vol Which is set to operate at 3.3 V. This allows 28113 s6f] 2A1
for translation from a 3.3-V to a 5-V environment 2B2[]14  35[]2A2
and vice-versa. GND[j15 34 % GND
16 33
The SN74ALVC164245 is designed for :gi 17 a2f] 222
asynchronous communication between data
buses 6V)Voesll18  81[lveca B3 V)
. 2B5[]19  30[] 2A5
The SN74ALVC164245 is available in TI’'s shrink oB6[]20 29[l 2a6
small-outline (DL) and thin shrink small-outline GND[] 21 28[] GND
(DGG) packages, which provide twice the I/O pin 287022 27[l 2a7
count and functionality of standard small-outline oBgfl2s  26]l 2A8
packages in the same printed-circuit-board area. 2DIR[] 24 25[] 2OE

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.

The SN74ALVC164245 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)
INPUTS
— OPERATION
OE DIR
L L B data to A bus
L H A data to B bus
H X Isolation

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas instruments i

standard warranty. does not necessarlly include
testing of all parameters.
INSTRUMENTS
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SN74ALVC164245 '
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS416A - MARCH 1994 - REVISED DECEMBER 1995

logic symbolt

__ 48

10E 1———5 G3

1DIR ————ﬁ 3EN1 [BA]

3 EN2 [AB]

__ 25

20E — a6
24

2DIR ——E‘i 6 EN4 [BA]

6 EN5 [AB]
C

47 2

1A1 —tw < j—— 1B1
46 > 3

1A2 ——>—] —<¢»>—— 1B2
44 5

1A3 ——<€>—] —<4»—— 1B3
43 6

1A4 ————P— —<>——— 1B4
41 8

1A5 ———<€>— —<>—— 1B5
40 9

1A6 ——€>— —<>——— 1B6
a8 1

1A7 ———<€>—| |e—— 187
37 12

1A8 ——>— —<>——— 1B8
36 13

2A1 ———Ew < :T— 2B1

> 5V

35 14

2A2 -;3——4—’— —4—’—1'6— 2B2

2A3 ——<>— —<>—— 2B3
32 17

204 ——<>—] —e>——— 2B4
30 19

205 ——<>—] —<4>—— 2B5
29 20

2A6 ———<>—] —<4»>—— 2B6
27 22

2A7 ——<>— —<>—— 2B7
26 23
—

2A8

—<4>—— 2B8

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.

logic diagram (positive logic)

1DIR L—lr;} __C

o]
3—148 10E

1A1 L——«»———E

1B1

‘ : I
~N
v V}

\_v_/

To Seven Other Channels

=D~ C

l25 20E

A A

\.__.v_/

13
S B
4

To Seven Other Channels

322

¥ 7
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SN74ALVC164245
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS416A - MARCH 1994 — REVISED DECEMBER 1995

absolute maX|mum ratings over operating free-air temperature range for Voo at 5 V (unless
otherwise noted)t

Supply vOIage range, VIGGB -« -« v ovnrnrnin it ie it a i -0.5Vto6V
Input voltage range, Vi (seeNote 1) ..o.vieiiniiiiii e -05Vto6V
Output voltage range, Vo (seeNote 1) ..., -0.5VtoVgog+0.5V
Input clamp current, K (V] <O OrVI>VEEB) - ccvvrreremeniniiiiiii i iiiiriennaann, -50 mA
Output clamp current, Iok (VO <O Or VO >VEEOB) +-vvvvrerirrmrae i iiiaieinneneaas +50 mA
Continuous output current, o (Vo =0t0 VOERB) +vvvvvveiiririiiii i +50 mA
Continuous current through each Voo or GND .o vvvi i +100 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DGG package ............... 0.85W

DLpackage ..........ccvvennn 1.2W
Storage temperature range, Tstg -+« cvvuuneeeeemennaniieie 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. This value is limited to 6 V maximum.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
Formoreinformation, refertothe Package Thermal Considerations application note inthe 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

absolute maxmum ratings over operating free-air temperature range for Vgca at 3.3 V (unless
otherwise noted)t

Supply vOItage range, VGGA « v vrrrnr ittt ittt it ciaanens -05Vto46V
Input voltage range, VI: Except /O ports (see Note 3) ......covevriiiiiniinnrinnnnn. -05Vtio46V
/O ports (see Note 3) ....ccvviiiiiiiiiiiiiii s -0.5VtoVgca+0.5V

Output voltage range, Vo (see Note 3)  ......c.oiviiiiiiiiiiiiiiiini i, -05VtoVgoa+05V
Input clamp current, Ik (VI <0) v .eiiii i e e it e -50 mA
Output clamp current, lok (Vo <00rVo>VGCA) «ovvvviiiniiiii e +50 mA
Continuous output current, o (Vo =010 VGCA) +vvvirniveii +50 mA
Continuous current through each Voca Or GND oo i +100 mA
Maxnmum power dissipation at Tp = 55°C (m still air) (see Note 2): DGG package ............... 0.85W
DLpackage ..:......covvuenns 1.2W

Storage temperature range, Tstg « .-« v uuneeiiiiiii —-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: 2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.

For moreinformation, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.
3. This value is limited to 4.6 V maximum.

{'P TEXAS
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SN74ALVC164245
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS416A - MARCH 1994 — REVISED DECEMBER 1995

recommended operating conditions for Vgcpg at 5 V (see Note 4)

MIN  MAX| UNIT
VccB  Supply voltage 4.5 5.5 \)
VIH High-level input voltage 2 \%
ViL Low-level input voltage 0.8 \
Via Input voltage VceB \
VoB Output voltage VceB \'
loH High-level output current -24| mA
loL Low-level output current 241 mA
At/Av  Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: Unused inputs must be held high or low to prevent them from floating.
recommended operating conditions for Vgga at 3.3 V (see Note 4)

MIN  MAX| UNIT
VoccA  Supply voltage 2.7 3.6 \
VIH High-level input voltage VccA=2.7Vt03.6V 2 \
ViL Low-level input voltage VccA=2.7Vto3.6V 0.8 \
Vi Input voltage 0 Vcea \
VoA Output voltage 0 Vgca v
IoH High-level output current veca=27V 21 A

Vcca=3V -24
loL Low-level output current Vooa=27V 12 mA
Veca=3V 24

At/Av  Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85| °C

NOTE 4: Unused inputs must be held high or low to prevent them from floating.

{f’ TEXAS
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SN74ALVC164245

16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS416A ~ MARCH 1994 — REVISED DECEMBER 1995

electrical characteristics over recommended operating free-air temperature range for Vgcg =5V
(unless otherwise noted) (see Note 5)

PARAMETER TEST CONDITIONS Vees MIN TYPT MAX| UNIT
IoH =100 A 45V 4.3
VoH (At B) 55V 5.3 y
IoH = —24 mA 45V 3.7
55V 4.7
loy =100 45V 0.2
VoL (A10B) oL = 100pA 55V 02|
45V 0.55
loL =24 mA 55V 0.65
Iy Control inputs | V| = Vcog or GND 55V ] pA
lozt |AorBports |Vo=Vgcopor GND 55V pA
Icc V| =VgoeB or GND, lo=0 55V pA
AlccS Oneinput at 3.4V, Other inputs at Voo or GND | 4.5Vt0 5.5V pA
Ci Control inputs | V| = Voop or GND 5V 6.5 pF
Cio A or B ports Vo =VceB or GND 5V 6.5 pF

T Typical values are measured at VoG = 3.3 V, Tp = 25°C.

% For 1/O ports, the parameter Igz includes the input leakage current.
§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather then at 0 V or VGGA.
NOTES: Vocca=27Vto3.6V

electrical characteristics over recommended operating free-air temperature range forVgca =3.3 V
(unless otherwise noted) (see Note 6)

PARAMETER TEST CONDITIONS Voeal MIN TYPT MAX| UNIT
loH =-100 pA MIN to MAX | Vcc—0.2
VOH (Bto A) IoH =—12 mA 27V 22 v
3V 24
loH =24 mA 3V 2
loL = 100 pA MIN to MAX 0.2
VoL (Bto A) IoL = 12 mA 2.7V 04| V
loL =24 mA 3V 0.55
] I Control inputs | V| = VocA or GND 36V 5| pA
loz¥ Vo = VGCA or GND 36V £10| pA
lcc V| =Vgca or GND, lo=0 3.6V 40 pA
AlccS Oneinput at VoA - 0.6 V,  Otherinputs at Voca or GND | 3Vt 3.6V 750 pA
Ci Control inputs | V| =Vcca or GND 33V 6.5 pF
Cio A or B ports Vo =Vcca or GND 33V 8.5 pF
1 Typical values are measured at VGG = 3.3 V, Ta = 25°C.
% For l/O ports, the parameter Iz includes the input leakage current.
§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather then at 0 V or VGCA.
1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
NOTE6: Vocg=5V £ .05V
w3
INSTRUMENTS
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SN74ALVC164245

16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS416A ~ MARCH 1994 - REVISED DECEMBER 1995

switching characteristics over recommended operating free-air temperature range, C|_ = 50 pF
(unless otherwise noted) (see Figures 1 and 2)

VCCB=5V+0.5V
PARAMETER (NPU) (ouThUT) Voca=27v | VCCAZSSV | yyy
) MIN MAXT | MINT  mAXT
. A B 5.9 1 58| ns
pd B A 67| 12 58| ns
ten OE B 9.3 1 89| ns
tdis OE B 92| 21 95| ns
ten OE A 10.2 2 91| ns
tdis OE A 9| 29 86| ns

T This datasheet limit can vary among suppliers.

operating characteristics, Ty = 25°C

Vcca =33V
PARAMETER TEST CONDITIONS VeeB=5V | uNiT
TYP
Cpd Power dissipation capacitance Outputs enabled (A or B) CL=50pF, f=10MHz %8 pF
Outputs disabled (A or B) 6

*’? TEXAS
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SN74ALVC164245
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS416A ~ MARCH 1994 — REVISED DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION
Veeg=5V £ 05V

2 xV,
o ces TEST s1
o
From Output Open 'pd Open
Under Test GND tpL2/tpzL | 2 % VcoB
tpHZ/Y GND
CL = 50 pF PH2/tPZH
(see Note A)
= = = Output 27V
Control
LOAD CIRCUIT ’ (low-level
enabling) | N — — — — — oV
tpzL—» & |
| | Lz :1—
||
______ 27V Output - _I_l_ ~ VGCE
Input 1.5V 1.5V Waveform 1 | 50% V¢l 20% V.
| oV S1at2 x Ve | i > -ccs v
| . | (see Note B) |
tPLH —-ﬁ——‘ |
| J—>— 1t
| | PHL Output
| ———VoH Waveform 2
Output 50% V. 50% V, S1atGND
p M Sgi (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz,Zo =50 Q, ty < 2.5 ns, tf < 2.5ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpyz are the same as tgjs.

F. tpzL and tpzH are the same as tgp.

G. tpLHand tpH|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVC164245
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS416A — MARCH 1994 - REVISED DECEMBER 1995

PARAMETER MEASUREMENT INFORMATION
Vcoa=2.7VAND 33V £ 0.3V

OSV

st TEST S1
o
From Output 5002 Open t t'?:’ Osp ‘eln
Under Test GND PLZ"'PZL
tPHZ/tPZH GND
(see Note A)
= = = Output 3v
Control
LOAD CIRCUIT (low-level
enabling) | N e — o — ov
tpzL—» [ I
| | tPLz—¥ r—
______ 3V Output
input 15V 1.5V Waveform 1
I ov S1até6V
| ] (see Note B)
tpLH —¢—b l
[ j—p—t
| | PHL Output
| ———VoH Waveform 2
Output 1.5V 1.5V §1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. CL includes probe and jig capacitance. )
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q,ty < 2.5 ns, tf < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHz are the same as tgjs.
F. tpzl andtpzy are the same as tgp.
G

. tpLH and tpH|_ are the same as tpg.
Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH

WITH 3-STATE OUTPUTS
SCES046 - JULY 1995
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted OER
CMOS) Submicron Process LE1BE ;
® ESD Protection Exceeds 2000 V Per 28313
MIL-STD-883C, Method 3015; Exceeds aND [«
200 V Using Machine Model 28215
(C=200pF, R=0) 2816
® Latch-Up Performance Exceeds 250 mA veell7
Per JEDEC Standard JESD-17 Allls
® Bus Hold on Data Inputs Eliminates A2ll9
the Need for External Pullup/Pulldown A3[]1
Resistors GND ]
® Package Options Include Plastic Shrink A4 ]
Small-Outline (DL) and Thin Shrink As ]
Small-Outline (DGG) Packages AGE
A7
description A8l
This 12-bit to 24-bit multiplexed D-type latch is Glﬁg

designed for 2.3-V to 3.6-V g operation.

A10
The SN74ALVCH16260 is used in applications A1
where two separate datapaths must be ) A12
multiplexed onto, or demultiplexed from, a Vel
single datapath. Typical applications include 1B1 [}
multiplexing and/or demultiplexing address and 1B2
data information in  microprocessor or GND
bus-interface applications. This device is also 1B3
useful in memory-interleaving applications. LE2B ]
Three 12-bit /0 ports (A1-A12, 1B1-1B12, and SEL ]

2B1-2B12) are available for address and/or data
transfer. The output-enable (OE1B, OE2B, and OEA) inputs control the bus transceiver functions. The OE1B
and OE2B control signals also allow bank control in the A-to-B direction.

Address and/or data information can be stored using the internal storage latches. The latch-enable (LE1B,
LE2B, LEA1B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the
latch is transparent. When the latch-enable input goes low, the data present at the inputs is latched and remains
latched until the latch-enable input is returned high.

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.

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

The SN74ALVCH16260 is available in TlI'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 SN74ALVCH16260 is characterized for operation:from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1995, Texas Instruments Incorporated

&955‘:’15{ % mm:;:omwlm per m'mml oxas lnmmm % TE .
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SN74ALVCH16260

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCES046 - JULY 1995

Function Tables
BTOA (OEB=H)

INPUTS OUTPUT
1B 2B SEL LE1B LE2B OFEA A
H X H H X L H
L X H H X L L
X X H L X L Ag
X H L X H L H
X L L X H L L
X X L X L L Ag
X X X X X H z
ATOB (OEA=H)

INPUTS OUTPUTS
A LEAIB LEA2B OEiB OE2B| 1B 2B
H H H L L H H
L H H L L L L
H H L L L H 2Bg
L H L L L] L 2Bg
H L H L L 1Bg H
L L H L L 1B L
X L L L L 1By  2Bg
X X X H H z z
X X X L H | Active z
X X X H L z Active
X X X L L | Active Active

i
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES046 - JULY 1995

logic diagram (positive logic)

2
LE1B
27
LE2B
LEA1B—22
55
LEA2B

56
OE2B CD
29
OETB <{>

1
OEA——————CD—
28
SEL
b [ G‘I - C1
8 23
A1——w——g 1 1D 1B1
. NG|
Cc1
1D 6 2B1
c1
1D
c1
1D
vy VY VYUY v v v v
\ /

V
To 11 Other Channels
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SN74ALVCH16260

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCES046 — JULY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range, Vog +cvvevvrvrineiianns
Input voltage range, V|: Except I/O ports (see Note 1)

. 1/O ports (see Notes 1 and 2)
Output voltage range, Vo (see Notes 1 and 2)

Input clamp current, I |k (V| <0)

Output clamp current, ok (Vo <0 or Vo >Ve)
Continuous output current, lo (Vo =01to Vge)
Continuous current through each Vg or GND
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3)

Storage temperature range, Tgtg

...... e VYA XA
................................ -0.5Vto4.6V
.......................... -0.5VtoVgc +0.5V
................................. -05VioVgc+ 05V
............................................ -50 mA

:DGGpackage ..........oininnn 1W

DLpackage .................. 1.4W

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 negative-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.
Formoreinformation, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology

Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX | UNIT
\/ole) Supply voltage 2.3 3.6 v
) ] Voc=23Vt02.7V 1.7
VIH High-level input voltage Vv
Vcc=27Vt03.6V 2
ViL Low-level input voltage vVec=238V1027V o7 \Y
Vcc=27Vto3.6V 0.8
\ Input voltage 0 Vcc \Y
Vo Output voltage 0 Voo \
Voo =23V -12
IoH High-level output current Vec=27V -12| mA
Voo =3V -24
Voc =23V 12
loL Low-level output current Vec=27V 121 mA
Vec=3V 24
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

‘V TEXAS
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12-BIT TO 24-BIT MULTIPLEX

SN74ALVCH16260
ED D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCES046 - JULY 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vcc'l’ MIN TYP: MAX| UNIT
IoH = —100 pA MIN to MAX | Vcc-0.2
IOH =—6 mA, Vi =17V 2.3V 2
VoH V=17V 2.3V 1.7 v
I0H = =12 mA ViH=2V 27V 22
ViH=2V 3V 2.4
IoH =~24 mA, ViH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
loL =6 mA, ViL=0.7V 23V 0.4
VoL ViL=0.7V 23V 0.7 v
loL =12 mA ViL=08V 27V 0.4
loL =24 mA, ViL=08V 3V 0.55
] Vi =V or GND 36V 5| pA
V=07V 45
23V
V=17V -45
li(hold) Vi=08V av 75 pA
Vi=2V -75
Vi=0t03.6V 3.6V +500
loz8 Vo = VoG or GND 36V $10| pA
Icc V| = Vg or GND, lo=0 36V 40| pA
Alce OneinputatVcc—-0.6V,  Other inputs at Vo or GND 3Vto36V 750 pA
(o] Control inputs | V) = Vcc or GND 33V 35 pF
Cio A or B ports Vo = Vg or GND 33V 9 pF

* For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
% All typical values are at VGG = 3.3 V, TA = 25°C.
§ For I/O ports, the parameter lpoz includes the input leakage current.

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

ch ozv | | Veo=27v | YogiOY UNIT
MIN MAX| MIN MAX| MIN MAX
tw Pulse duration, LE1B, LE2B, LEA1B, or LEA2B high 33 33 33 ns
tsu Setup time, data beiore LE1B, LE2B, LEA1B, or LEA2B 1.4 1.1 1.1 ns
th Hold time, data after LE1B, LE2B, LEA1B, or LEA2B 1.6 1.9 15 ns
i
‘V TEXAS
INSTRUMENTS
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES046 — JULY 1995

switching characteristics over recommended operating free-air temperature range, C|_ = 50 pF
(unless otherwise noted) (see Figures 1 and 2)

Vec=25V _ Vec=33V
PARAMETER a'::%’:.) ( ouz'lonu-r) t02v | Vee=27V | "“oav | unir
. MIN MAX| MIN MAX| MIN MAX
AorB BorA 1.2 6 51| 12 43
tod LE AorB 1 62 5.2 1 44| ns
SEL A 1.2 75 66| 11 56
ten OE AorB 1 72 6.4 1 54| ns
tdis OE AorB 1.7 5.9 5 1.3 46| ns
operating characteristics, Tp = 25°C
Vec=25V | Vgg=33V
PARAMETER TEST CONDITIONS +02V +03V UNIT
TYP TYP
Cpd Power dissipation capacitance Outputs enabled CL=50pF, f=10MHz & 120 pF
Outputs disabled 80.5 118

{’P TEXAS
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES046 — JULY 1995

PARAMETER MEASUREMENT INFORMATION
Veec=25V 0.2V

46V
o} TEST S1
[e]
From Output Open . ‘r;;i 3’;9";
Under Test GND PLZ\PZL o
tPHZ/tPZH GND
CL =50pF 5000
(see Note A)
LOAD CIRCUIT r— tw ——»
| { 23V
. 23V Input 1.2V X1 2V
Timing X1_2 v > < ov
Input | ov
VOLTAGE WAVEFORMS
lﬁ—->|1——ﬂ PULSE DURATION
I tsu th [
| | 23V
Data
Input X‘ 2V X‘ 2V Output 23V
ov Control
(low-level
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES enabling) ov
______ 23V Output 23V
Input 1.2V 1.2V Waveform 1
| oV S1at4.6V VoL
| | (see Note B)
tPLH —p—d |
i | TPHL Output
| {——— VoH Waveform 2 VoH
Output 1.2V 1.2V S1atGND
VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, t; < 2.5 ns, t < 2.5 ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpHz are the same as tgjs.

F. tpz| and tpzH are the same as tgp.

G. tpLH and tpH| are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16260

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCES046 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vcc=27VAND33V + 0.3V

6V
O TEST S$1
[e]
From Output Open t t';:’ Osp‘o;n
Under Test GND tPLiﬂP:: GND
CL =50pF PHZ'P
(see Note A)
LOAD CIRCUIT ’1——-—— tw ——»
| } 27V
. 2.7V Input 1.5 VX X1 S5V
Timing X1 5V ov
Input | ov
VOLTAGE WAVEFORMS
——>le——» PULSE DURATION
| tsu th |
Data l | 27V
Input X1 5V X" 5V Output 2.7V
ov Control
VOLTAGE WAVEFORMS g:‘:;'::;; N A ov
SETUP AND HOLD TIMES
tpzL ¥ [ |
| | tPLz—h :1—
|| .
______ 27V Output - _i_l_ 3V
Input 15V 15V Waveform 1 I 15V | X voL+0av
| | OV esneteB) | PR
N 4 _F_J | | see Note | tPHZ ¥
PLH l H—H—I tPHL Output tpzH ¥ r—' |
| ———VoH Waveform 2
Output 15V 15V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. CL includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg =50 Q,t; < 2.5 ns, tj < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpizandtpHz are the same as tgjs.
F. tpzLand tpzp are the same as tgp.
G. tpLHand tpH| are the same as tpg.
Figure 2. Load Circuit and Voltage Waveforms
- INSTRUMENTS
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SN74ALVCH162268
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER

WITH 3-STATE OUTPUTS
SCES018 - AUGUST 1995
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted — U —
OeA (- 56[] OEB
CMOS) Submicron Process SIKENTB [z 55| CTRENAD
® B-Port Outputs Have Equivalent 26-Q 283[]3 54[]2B4
Series Resistors, So No External Resistors aND [« 53[]GND
Are Required 28215 s2[]285
® ESD Protection Exceeds 2000 V Per 2B1[]e 51[]12B6
MIL-STD-883C, Method 3015; Exceeds veellz s0[] Voo
200 V Using Machine Model Allls 0] 287
(C=200pF,R=0) A2[9 48]288
® Latch-Up Performance Exceeds 250 mA A3[l10  47[l2B9
Per JEDEC Standard JESD-17 GND[J11  46[JGND
® Bus Hold on Data Inputs Eliminates A4ll12  asf]2B10
the Need for External Pullup/Pulldown As[]1s  44fl2BM
Resistors Asll1a  a3floB12
® Package Options Include Plastic Shrink A7ll15  42[l1B12
Small-Outline (DL) and Thin Shrink A8ll1e  41[l1B11
Small-Outline (DGG) Packages R Sg E 17 40 %1@‘. ES g
18 39
description A10 E 19 38 % 1B9
A11fj20  a7fl1B8
This 12-bit to 24-bit registered bus exchanger is A12[l21  36[]1B7
designed for 2.3-V to 3.6-V V¢ operation. Vecllzz  38flvec
The SN74ALVCH162268 is used for applications 1B1[J2s  34]11B6
where data must be transferred from a narrow 1B2[J24  33[]1Bs
high-speed bus to a wide, lower-frequency bus. GND[]2s  32[]GND
4
The device provides synchronous data exchange 183 [fs 8 ]18———
A . CLKEN2B[|27  30|] CLKENAT
between the two ports. Data is stored in the serfzs  20flcik
internal registers on the low-to-high transition of

the clock (CLK) input when the appropriate
clock-enable (CLKEN) inputs are low. The select
(SEL) line is synchronous with CLK and selects
1B or 2B input data for the A outputs.

For data transfer in the A-to-B direction, a two-stage pipeline is provided in the A-to-1B path with a single storage
register in the A-to-2B path. Proper control of these inputs allows two sequential 12-bit words to be presented
synchronously as a-24-bit word on the B port. Data flow is controlled by the active-low output enables (OEA,
OEB). These control terminals are registered so bus direction changes are synchronous with CLK.

The B outputs, which are designed to sink up to 12 mA, include 26-Q resistors to reduce overshoot and
undershoot.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH162268 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUGTION DATA Information s current as of publication date.
roducts conform 10 speci wlompuﬂunrmof exas Instruments

ut:ﬂn:;rg' vl:ﬂrra'”r:.ly'i| :r:‘ducuon processing does not necessarily include b TEXAS
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SN74ALVCH162268

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES018 ~ AUGUST 1995

Function Tables

OUTPUT ENABLE
INPUTS OUTPUTS
CLK OEA OEB A 1B, 2B
T H H z z
T H L z Active
T L H | Active z
T L L Active  Active
A-TO-B STORAGE (OEB = L)
INPUTS OUTPUTS
CLKENA1 CLKENA2 CLK A 1B 2B
H H X X 1Bg¥ 2Bgt
L X T L Lt X
L X T H Ht X
X L T L X L
X L T H X H

T Two CLK edges are needed to propagate data.
¥Output level before the indicated steady-state input

conditions were established

B-TO-A STORAGE (OEA =1)

INPUTS OUTPUT

CLKENiB CLKEN2B CLK SEL 1B 2B A

H X X H X X Aot

X H X L X X Aot

L X T H L X L

L X T H H X H

X L T L X L L

X L T L X H H

¥Output level before the indicated steady-state input conditions were
established

3-38
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SN74ALVCH162268

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER

WITH 3-STATE OUTPUTS
SCES018 — AUGUST 1995
logic diagram (positive logic)
cLk—22
2
CLKEN1B CD
CIRENZE 2 cD
CLKENAT L<:{>———
CLKENAZ — CD 1
e 58 {D —> C1 0
___ 28
EL 9 1D —
EA—
CE
1D —1> c1
23
clg 1D 1B1
J
| G1 }—« CE
>
1 —> C1
8 ; - 6
A1 4 1 1D 2B1
CE CE
> ¢ —>ct
1D 1D
)
—> C1
1D
1 of 12 Channels
v v A vy Vv v v v
‘b TEXAS
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SN74ALVCH162268
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES018 - AUGUST 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« v v virintie ittt et iit it iii it ia i i -05Vtod6V
Input voltage range, V|: Except I/O ports (see Note 1) .............. e -05Vto46V
1/Oports (seeNotest1and2) .............ccevnvnnnnn. -0.5VtoVgc+0.5V

Output voltage range, Vo (see Notes1and2) ..............ccoviiiiiiiiinnn, -0.5VtoVgc+0.5V
Input clamp current, Ik (VI<0) «.onenii i i e -50 mA
Output clamp current, lok (VO <O00rVO>VEE) cevirvriniiiieniiiiiiiiiiiiiiiieieeaeas 50 mA
Continuous output current, Io (Vo =010VEE) cveevirinernriiniinriiiioneneneenesanens +50 mA
Continuous current through each Vo orGND ....oooiiiiiiiiiiiiiiiiciiiii e e 100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package ................ 1w
DLpackage .........ccevenne. 1.4W

Storage temperature range, Tgtg - -« ««eveveeiriiiiiiiiiiiiiii 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 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.
Formoreinformation, referto the Package Thermal Considerations application note inthe 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX| UNIT
Vce Supply voltage 2.3 3.6 v
VIH High-level input voltage Vec=23Vto27V 17 v
. Voc=27Vto3.6V 2
ViL Low-level input voltage Vec=23Vto27V o7 v
Voc=27Vt03.6V 0.8
\ Input voltage 0 Vce \
Vo Output voltage 0 Vce \
Vecc =23V -6
I0H High-level output current (B port) - |Vec=27V -8| mA
Vec=3V : -12
Vog =23V 6
loL Low-level output current (B port) Voo =27V 8| mA
Veg=3V 12
Vecc =23V -12
IoH High-level output current (A port) Veg =27V -12] mA
Vec=3V -24
Vecc =23V 12
loL Low-level output current (A port) Vec=27V 12 mA
Veo=3V 24
At/Av  Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.
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SN74ALVCH162268

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES018 - AUGUST 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYPF MAX| UNIT
IoH =—100 pA MIN to MAX | Vco-0.2
IoH =—4 mA, ViH=17V 23V 1.9
ViH=17V 23V 1.7
:gor%n) 'O = -6 mA Vi =2V 3V 24 v
IoH = -8 MA, ViH=2V 27V 2
IOH =—12 mA, ViH=2V 3V 2
IoL = 100 pA MIN to MAX 0.2
loL =4 mA, VIL=0.7V 23V 0.4
v ViL=07V 2.3V 0.55
(BO ;|)-ort) loL -6 mA ViL=08V 3V i
loL=8mA, ViL=0.8V 27V 0.6
loL=12mA, ViL=0.8V 3V 0.8
IQH = =100 pA MIN to MAX | VGG-0.2
IoH = -6 mA, VIH=17V 23V 2
VOH ViH=17V 2.3V 1.7 v
(A port) IOH =—-12 mA Vig=2V 2.7V 2.2
V=2V 3V 2.4
IOH =—24 mA, ViH=2V 3v 2
loL = 100 yA MIN to MAX 0.2
loL =6 mA, VIL=07V 2.3V 0.4
:20’;-0 " o= 12mA ViL=07V 23V 07| v
V| =08V 27V 0.4
loL=24mA, V=08V 3V 0.55
Iy V| = VGG or GND 36V I
V=07V 45
v: 17V 23V T
lihold) V=08V 3V 75 HA
V=2V -75
V|=0t03.6V 36V +500
1025 Vo = Vgc or GND 36V £10| pA
IcG V| = VGG or GND, Io=0 3.6V 40| pA
Alce Oneinputat Voc-0.6 V, Otherinputs at VccorGND | 3Vto 3.6V 750 | pA
(%} Control inputs |V} =Vgc or GND 3.3V 3.5 pF
Cio A or B ports Vo = Voo or GND 33V pF
1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
% All typical values are at VoG = 3.3 V, Tp = 25°C.
§ For I/O ports, the parameter lpoz includes the input-leakage current.
il
‘V TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-41



SN74ALVCH162268
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES018 - AUGUST 1995

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

VCiC 0-.22\.I5 Y Vec=27V VCf 0?33\';; Y UNIT
MIN MAX| MIN MAX MIN MAX
foock  Clock frequency 0 120 0 125 0 150 MHz
tw Pulse duration, CLK high or low 3.3 33 3.3 ns
A data before CLKT | 45 4 3.4
B data before CLKT 0.8 1.2 1
s Setup time SEL before CLKT 14 1.6 - 1.3 ns
CLKENAT or CLKENA2 before CLKT 3.6 3.4 2.8
CLKENBT or CLKENB2 before CLKT 3.2 3 25
OE before CLKT 4.2 3.9 3.2
A data after CLKT 0 0 0.2
B data after CLKT 1.3 1.2 1.3
th Hold time ____&ter CLK—.T ! ! ! ns
CLKENAT or CLKENAZ after CLKT 0.1 0.1 0.4
CLKENB1 or CLKENB2 after CLKT 0.1 0 0.5
OE after CLKT 0 0 0.2

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figures 1 and 2)

Vec=25V Vec =33V
Veo=27V
PARAMETER FROM To +0.2V cc 03V | unit
(INPUT) (OUTPUT)
MIN MAX| MIN MAX| MIN MAX
fmax , 120 125 150 MHz
tod CLK B 21 67 59| 1.8 54| ns
A
tod CLK (B 21 64 54| 17 48| ns
A
tod CLK 2B) 21 64 53| 18 48| ns
A
tpd CLK &) 3 79 65| 24 58| ns
ten CLK B 28 77 68| 26 61| ns
tdis CLK B 35 74 61| 25 59| ns
ten CLK A 21 67 56| 18 51| ns
tdis CLK A 27 6.7 5.4 2.1 5 ns
operating characteristics, Tp = 25°C
Vcc=25V | Voc=33V
PARAMETER TEST CONDITIONS +02V 0.3V UNIT
TYP TYP
: Outputs enabled 87 120
C Power dissipation capacitance CL=50pF f=10MH
pd ° P Outputs disabled | =~ P z 805 118 PF

*f’ TEXAS
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SN74ALVCH162268
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES018 - AUGUST 1995

PARAMETER MEASUREMENT INFORMATION
Vec=25V + 0.2V

o 48V TEST s1
O Open tpd Open
From Output tpLz/tPzL 46V
Test GND
Under tPHZItPZH GND
CL=50pF
(see Note A)
LOAD CIRCUIT IH— tw —DII
| | 23V
23V lnput 1.2 VX X" 2V
Timing X1 2V ov
Input | ov
VOLTAGE WAVEFORMS
k—*—ﬂ PULSE DURATION
| tsu th |
Data | [ 23V
Input X1 2V X‘ 2V Output
oV Control
VOLTAGE WAVEFORMS (;:‘:b'lf,“’;;
SETUP AND HOLD TIMES
______ 23V Output
Input 1.2V 1.2V Waveform 1
I oV S1at46V
| | (see Note B)
tPLH —-ﬁ—J |
I j¢—>— tpHL
| | Output
| ———vpy  Waveform2
Output 1.2V 12V S1 at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cf includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz,ZQ =50 Q, ty < 2.5 ns, tf < 2.5 ns.
. The outputs are measured one at a time with one transition per measurement.
. tpLz and tpHZz are the same as tgs.
. tpzL and tpzH are the same as tgp.
- tPLH and tpH)_are the same as tpq.

OmMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH162268
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES018 ~ AUGUST 1995

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V + 0.3V

o8V TEST S1
S t Open
‘ 500Q 0 0 pd
From Output pen tpLZ/tpzL 6V
Under Test GND tpHZ/tPZH GND
CL =50 pF
(see Note A) I s
LOAD CIRCUIT "[ tw .‘I
| | 2.7V
27V Input 1.5 VX X1 S5V
Timing X1 S5V ov
Input | ov
VOLTAGE WAVEFORMS
ld—>|1———b| PULSE DURATION
| tsu th I
pata [ | 27V
Input X1 S5V X1.5 v Output 27V
oV Control
VOLTAGE WAVEFORMS ‘e'::’b'l‘::;; ov
SETUP AND HOLD TIMES P [ |
| | tPzH r—
—_—— 27V Output
Input 15V 15V Waveform 1
| oV Stat6Vv
| | (see Note B)
tpLH ——b I
t
I H—-—ﬂ—| PHL Output
| ——— VoH Waveform 2
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty s 2.5 ns, tf < 2.5 ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpHz are the same as tgis.

F. tpz| and tpzi are the same as tgp.

G. tpLH and tpH are the same as tpq.

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16269

12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER

Member of the Texas Instruments
Widebus™ Family

EPIC ™ (Enhanced-Performance Implanted
CMOS) Submicron Process

ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model

(C =200 pF, R=0)

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

Bus Hold on Data Inputs Eliminates

the Need for External Pullup/Pulldown
Resistors

Package Options Include Plastic Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 12-bit to 24-bit registered bus transceiver is
designed for 2.3-V to 3.6-V Vg operation.

The SN74ALVCH16269 is used in applications
where two separate ports must be multiplexed
onto, or demultiplexed from, a single port. The
device is particularly suitable as an interface
between synchronous DRAMs and high-speed
microprocessors.

Data is stored in the internal B-port registers on
the low-to-high transition of the clock (CLK) input
when the appropriate clock-enable (CLKENA)
inputs are low. Proper control of these inputs
allows two sequential 12-bit words to be
presented as a 24-bit word on the B port. For data

WITH 3-STATE OUTPUTS
SCES019 — JULY 1995
DGG OR DL PACKAGE
(TOP VIEW)
oeall ~ sefloems
OeBT[]2 55 CLKENA2
2B3(]3 54[]2B4
GND []4 53[] GND
2825 s52[]2B5
2B1[]s6 511286
Vec 7 50 ]VCC
Atl[]s 49[12B7
A2[]o 48]12B8
A3f]1o  47[]2B9
GND [} 11 46[] GND
a2 4s[l2B10
As[13  4afloB11
A6[J14  43[l2B12
A7[l15  42[l1B12
Asllie  41[]1B11
A9z 40[l1B10
GND[l1s  39[lGND
A10[J19  38[]1Bo
A11fJ20  37[]1B8
A12[J21 ss{l1B7
Vece 22 35 ]VCC
1B1[]2s  34[l1B6
1B2[J24  s3{l1Bs5
GND[J2s  32[laND
1B3[]2s  31[]11B4
NC[]2z 30 am
SEL[]2s  29[lcLk

NC - No internal connection

transfer in the B-to-A direction, a single storage register is provided. The select (SEL) line selects 1B or 2B data
for the A outputs. The register on the A output permits the fastest possible data transfer, thus extending the
period that the data is valid on the bus. The control terminals are registered so that all transactions are
synchronous with CLK. Data flow is controlled by the active-low output enables (OEA, OEB1, OEB2).

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.

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

The SN74ALVCH16269 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 SN74ALVCH16269 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments incorporated.

PRODUCTION DATA Information s current as of lication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. F does not ly include
testing of all parameters.
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES019 -~ JULY 1995

Function Tables
OUTPUT ENABLE
INPUTS OUTPUTS
CLK OEA O©OEB A 1B, 2B
T H H z z
T H L z Active
T L H Active z
T L L Active  Active
A-TO-B STORAGE (OEB = 1)
INPUTS OUTPUTS
CLKENAT CLKENA2Z CLK A 1B 2B
H H X X 1B01' ZBo'f
L X T L L X
L X T H H X
X L T L X L
X L T H X H

tOutput level before the indicated steady-state input
conditions were established

B-TO-A STORAGE (OEA = L)

INPUTS OUTPUT
CLK SEL 1B 2B A

X H X X At

X L X X Aot

T H L X L

T H H X H

T L X L L

T L X H H

T Output level before the indicated steady-state
input conditions were established

X3
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_ SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES019 ~ JULY 1995

logic diagram (positive logic)

CLK > C1

oEET 2 <{> 1D

> C1

CIKENAZ _5"‘_c>— N
ct
s 2 <> o
1D

—_ 1

OEA

C1

] -
C1 < 23
N

1 : 1B1

1D

==

CE

1D

2B1

CE
> C1
1D

1 of 12 Channels

4 Y1
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES019 - JULY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VG v vvvvvnriiir ettt i ii it -05Vto46V
Input voltage range, V|: Except I/Oports (seeNote 1) .......covvviiiiiiiiiinaen. -05Vto46V
/O ports (see Notes1and2) .............covvuvnnnnn -05VtoVgc+05V

Output voltage range, Vo (see Notes 1and2) .............cooviiiiiiiiint. -05VtoVgc+0.5V
Input clamp current, K (VI <0) ..oeninii et -50 mA
Output clamp current, Iok (Vo <00rVo>VEa) covvriiiiiiiii i +50 mA
Continuous output current, Io (Vo =010 VEE) «-vviriiiniiiiii e i cniinaeans +50 mA
Continuous current through each Vo orGND ......ooiiiiiiiiiiiiiiiiiii i +100 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package .................. 1w
DLpackage .......cc.occeuene 1.4W

Storage temperature range, Tgtg « .« «eecvveernnrnninnrertt et —-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 negative-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.
Formore information, referto the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX | UNIT
Vco Supply voltage 23 3.6 v
VIH High-level input voltage Vec=28Vt027V 17 v
Vog =27Vt 36V 2
ViL Low-level input voltage Veg=23Vto27V 07 v
Vecc=2.7Vt03.6V 0.8
Vi Input voltage ) 0 Vce Vv
Vo Output voltage 0 Vco Vv
Vec =23V -12
IoH High-level output current Vec=27V -12| mA
Vec=3V —24
Vecc =23V 12
loL Low-level output current 4 Vec=27V 121 mA
Vcc=3V 24
At/Av Input transition rise or fall rate 0 10] ns/V
TA Operating free-air temperature -40 85| °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

3-48

b TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVCH16269

12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER

WITH 3-STATE OUTPUTS

SCES019 - JULY 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYP¥ MAX| UNIT
loH =—-100 pA MIN to MAX | Vcc-0.2
loH =—6 mA, ViH=17V 23V 2
VoH ViH=17V 23V 1.7 v
IoH=—-12mA ViH=2V 27V 22
ViH=2V 3V 2.4
IoH ==24 mA, ViH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
loL=6mA, ViL=0.7V 23V 0.4
VoL oL = 12 mA ViL=0.7V 23V 0.7 v
ViL=0.8V 27V 0.4
oL =24 mA, ViL=08V 3V 0.55
] V| =V or GND 3.6V +5 pA
Vi=07V 23V 45
Vi=17V : —45
li(hold) V=08V 3V 75 pA
V=2V 75
V|=0t03.6V 3.6V +500
loz$ Vo = Vgg or GND 36V +10| pA
Icc V| = Vg or GND, lo=0 36V 40| pA
Alcc One inputat Vo - 0.6 V, Other inputs at Vo or GND | 3Vt03.6 V 750 | pA
Ci Control inputs | V| = Vo or GND ‘ 3.3V 3.5 pF
Cio A or B ports Vo =Vgg or GND 33V 9 pF

1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
% All typical values are at VoG = 3.3 V, Tp = 25°C.
§ For I/O ports, the parameter Iz includes the input-leakage current.

timing requirements over recommended ranges of

temperature (unless otherwise noted)

supply voltage and  operating free-air

vcf 0-.22\‘;5 Y Vec=27V va 0-.-33\-13 Y UNIT
MIN MAX| MIN MAX MIN MAX
folock  Clock frequency 0 135 0 135 0 135 | MHz
tw Pulse duration, CLK high or low 3.3 3.3 3.3 ns
A data before CLKT 2 2 1.7
B data before CLKT 22 2.1 1.8
tsu Setup time SEL before CLKT 1.6 1.6 1.3 ns
CLKENAT or CLKENA2 before CLKT 1 1.2 0.9
OE before CLKT 15 1.6 1.3
A data after CLKT 0.7 0.6 0.6
B data after CLKT 0.7 0.6 0.6
th Hold time SEL after CLKT 1.1 0.7 0.7 ns
CLKENAT or CLKENAR after CLKT 1 0.8 14
[OE after CLKT 0.8 0.8 0.8
i
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES019 - JULY 1995

switching characteristics over recommended operating free-air temperature range, C;_ = 50 pF
(unless otherwise noted) (see Figures 1 and 2)

Vec=25V Vec =33V
FROM TO : | V=27V :
+0.2V +03V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX| MIN MAX
fmax 135 135 135 MHz
B 1 8.8 73 1 6.2
tod CLK ns
A 1 7 5.8 1 5
CLK B 1 8.4 6.7 1 6.1 ns
fen A 1 841 6.2 1 59
B 1.4 8.3 6.9 1 6.1
tdis CLK ns
A 15 7.7 6.8 1 5.6
operating characteristics, Tp = 25°C
Vec=25V | Vcc=33V
PARAMETER TEST CONDITIONS 0.2V +03V UNIT
TYP TYP
C Power dissipation capacitance Outputs enabled CL=50pF f=10MHz 8 120 F
pd P P Outputs disabled | L= P = 805 118 P

s
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES019 — JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vcc =25V + 0.2V

o 48V TEST s1
O Open tpd Open
From Output tpLZ/tPZL 4.6V
Under Test GND tPHZ/tPZH GND
CL =50pF 5000
(see Note A)
LOAD CIRCUIT — tw —¥
| |
| | 23V
2.3V Input 1.2 VX X1 2V
Timing X1 2V ov
Input | ov
VOLTAGE WAVEFORMS
H—>|1——b| PULSE DURATION
| tsu th I
| I 23V ‘
Data 12V 12V Output
Input p
ov Control
VOLTAGE WAVEFORMS gﬁ‘;’b';,‘,’;;
SETUP AND HOLD TIMES
| } tPl.z—ﬁI }1—
______ 2.3V Output | | 23v
Input 1.2V 1.2V Waveform 1 |
[ oV S1at46V
| | (see Note B)
tpLH —¢—) l
——t
{ | PHL Output
| ——— VoH Waveform 2
Output 1.2V 1.2V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, t; < 2.5 ns, tf < 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tPLH and tpH|_ are the same as tpg.

OmMmOoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES019 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND33V + 0.3V

o 6V TEST S1
) St 1) tpd Open
From Output S0 Open tpLZ/tPZL 6V
Under Test GND tPHZ/tPZH GND
CL =50 pF Q
(see Note A) 500
LOAD CIRCUIT l"" — tw "
| | 27V
2.7V Input 1.5 VX X‘l SV
Timing X1 5V ~ ov
Input | ov
VOLTAGE WAVEFORMS
h—h|1————b| PULSE DURATION
| ‘su th |
| | 27V
Data
Input X1 5V X1-5 v Output
ov Control
VOLTAGE WAVEFORMS (;:‘;'b'lf,‘,';;
SETUP AND HOLD TIMES
______ 27V - Output
Input 15V 15V Waveform 1
| ov S1at6Vv
tPLH | | | (see Note B)
j——t
{ | PHL Output
| ——— VoH Waveform 2
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q,ty < 2.5 ns, t < 2.5ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpHz are the same as tgjs.

F. tpz| and tpzH are the same as tgp.

G. tpLH and tpHL are the.same as tpd-

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCHR162269

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES050 - AUGUST 1995

® Member of the Texas Instruments
Widebus™ Family

® EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model

(C =200 pF, R=0)

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

® All Outputs Have Equivalent 26-Q Series
Resistors, So No External Resistors Are
Required

©® Bus Hold on Data Inputs Eliminates

the Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic Shrink

Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 12-bit to 24-bit registered bus exchanger is
designed for 2.3-V to 3.6-V V¢ operation.

The SN74ALVCHR162269 is used in applications
where two separate ports must be multiplexed
onto, or demultiplexed from, a single port. It is
particularly suitable as an interface between
synchronous DRAMs and high-speed micro-
processors.

Data is stored in the internal B-port registers on
the low-to-high transition of the clock (CLK) input
when the appropriate clock enable (CLKENA)

DGG OR DL PACKAGE
(TOP VIEW)

NC — No internal connection

inputs are low. Proper control of these inputs allows two sequential 12-bit words to be presented as a 24-bit word
on the B port. For data transfer in the B-to-A direction, a single storage register is provided. The select (SEL)
line selects 1B or 2B data for the A outputs. The register on the A output permits the fastest possible data
transfer, thus extending the period that the data is valid on the bus. The control terminals are registered so that
alltransactions are synchronous with CLK. Data flow is controlled by the active-low output enables (OEA, OEBT,

and OEB2).

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.

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

All outputs are designed to sink up to12 mA and include 26-Q resistors to reduce overshoot and undershoot.
The SN74ALVCHR162269 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is c as of ication date.
Products conform to specifications per m urmt of Texas mtrumom

standard warranty. does not r‘mm b "[EXAS
' INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

testing of all parameters.

Copyright © 1995, Texas Instruments Incorporated
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WITH 3-STATE OUTPUTS
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Function Tables

OUTPUT ENABLE
INPUTS OUTPUTS
CLK OEA O©OEB A 1B, 2B
T H H Z Z
) H L "z Active
T L H | Active z
T L L Active  Active
A-TO-B STORAGE (OEB =)
INPUTS OUTPUTS
CLKENAT CLKENAZ CLK A 1B 2B
L H T L L 2Bof
L H T H H  2Bgt
L L T L L L
L L T H H H
H L T L |18t L
H L T H |1Bgt H
H H X X 1Bpt 2Bt

tOutput level before the indicated steady-state input
conditions were established

B-TO-A STORAGE (OEA =)

INPUTS OUTPUT

CLK SEL 1B 2B A

X H X X Aot

X L X X Aot

T H L X L

T H H X H

T L X L L

T L X H H

T Output level before the indicated steady-state

input conditions were established
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12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
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logic diagram (positive logic)

29

CLK > C1
oEBT 2 <{> 1D
> C1
oEBz 22 :D 1D
CLKENAT -2 D
CLKENAZ —2 <:{>
c1
SEL 28 b 1D _§_E_L
oEA
1D
c1 <
- [
Cl .
A1 1 3 1B1
~N 1D i
CE
> C1 | *
1D |
LIPFY
CE
c1 I F
1D l/
1 of 12 Channels
v v v v v v v

‘5 TEXAS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG « v virvit ittt ittt iiiiiiiieiitiiaoiiniaeaieaas -0.5Vto4.6V
Input voltage range, VI: Except /O ports (see Note 1) ......oiviiiiiiiiiiiiiiinnnnnnn. -0.5Vto4.6V
I/Oports (seeNotes1and2) ............covevnvnnnnn, -05VtoVgc+05V

Output voltage range, Vo (see Notes 1and2) .........cvvviiiiiniiiiiienns, -05VtoVpc+05V
Input clamp current, K (V] <0) oonie i e e i i e e -50 mA
Output clamp current, lok (VO <00rVo>Veg) cvvviiiiiiiiiiiiii i +50 mA
Continuous output current, Io (VO =01t0VEE) «vvvnriineiiiiiiii et +50 mA
Continuous current through each VggorGND ...........coouveiaeat P +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................. 1w
DLpackage ............co.u... 1.4W

Storage temperature range, Tgtg - ..o v onviiiiiii -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 negative-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, referto the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX| UNIT

\/ele} Supply voltage 2.3 3.6 \

VIH High-level input voltage veg-23Vio27Y 17 v
Voc=27Vto36V 2

ViL Low-level input voltage vVec=238V1027V o7 v
Vocc=27Vto3.6V 0.8

\ Input voltage 0 Vceo \

Vo Output voltage 0 Vco v
Veg=23V -6

IoH High-level output current ‘ Voo =27V -8 mA
Voc=3V -12
Vec=23V 6

loL Low-level output current Vec=27V 8| mA
Vocc=3V 12

At/Av Input transition rise or fall rate 0 10| ns/V

TA Operating free-air temperature . -40 85 °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

Q’ TEXAS
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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYPF MAX| UNIT
IoH =—100 pA MIN to MAX |Vcg-0.2
ViH=17V 23V 1.9
loH=-4mA
ViH=2V 27V 22
Vi ViH=1.7V 23V 1.7 \'
OH IOH =6 mA IH
ViH=2V 3V 2.4
IoH =-8 mA, VIH=2V 27V 2
loH =—-12 mA, ViH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
ViL=07V 23V 0.4
! =4 mA
oL ViL=08V 27V 04
Vi ViL=07V 23V 055}  V
oL loL =6 mA IL
ViL=0.8V 3V 0.55
loL=8mA, ViL=0.8V 27V 0.6
loL=12mA, ViL=0.8V 3V 0.8
1 V| = VGG or GND 36V +5| pA
V=07V 45
=07 23V
Vi=17V -45
li(hold) V|=08V av 75 pA
Vi=2V -75
V|=0t03.6V 36V +500
10z8 Vo = Ve or GND 36V +10| pA
Icc V| =Vggo or GND, lo=0 36V 40| pA
Alce Oneinputat Voo —0.6V,  Otherinputs at Voc or GND 3Vto36V 750 | pA
Gj Control inputs | V| = Vg or GND 33V 3.5 pF
Cio A or B ports Vo =Vgg or GND 33V 9 pF
1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
% Al typical values are at VGG = 3.3 V, Ta = 25°C.
§ For I/O ports, the parameter loz includes the input leakage current.
INSTRUMENTS
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timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

vcic 0-.22\.I5 Y Vec=27V vcﬂ:c Ot:f Y UNIT
MIN MAX| MIN MAX| MIN MAX
folock Clock frequency ) 0 135 0 135 0 135 | MHz
tw Pulse duration, CLK high or low 3.3 3.3 3.3 ns
A data before CLKT 2 2 1.7
B data before CLKT 22 2.1 1.8
tsu Setup time SEL before CLKT 1.6 1.6 1.3 ns
CLKENAT or CLKENAZ before CLKT : 1 1.2 0.9 )
OE before CLKT 1.5 1.6 1.3
A data after CLKT 0.7 0.6 0.6
B data after CLKT 0.7 0.6 0.6
th Hold time | SEL after CLKT 11 0.7 0.7 ns
CLKENAT or CLKENA? after CLKT 1 0.8 1.1
OE after CLKT 0.8 0.8 0.8

switching characteristics over recommended operatlng free-air temperature range, C| = 50 pF
{unless otherwise noted) (see Figures 1 and 2)

Veec=25V Vec =33V
FROM TO V=27V
£0.2V +£0.3V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX|[ MIN MAX
fmax 135 135 135 MHz
B : 15 92 79| 16 67
tod CLK ns
‘ A 15 74 64| 16 55
) oLk B 15 88 73] 16 es]
en A 15 85 68| 16 64
B 18 87 75| 16 65
i CLK
tdis A 19 8.1 74| 16 6] ™

operating characteristics, Tp = 25°C

Vec=25V | Veg=33V
PARAMETER TEST CONDITIONS 02V +03V UNIT
TYP TYP
Outputs enabled 87 120
C Power dissipation capacitance CL=50pF, f=10MH F
pd pation cap Outputs disabled | =P z 805 18 P

X
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PARAMETER MEASUREMENT INFORMATION
Vec=25V + 0.2V

o 46V
O Open
From Output P
Under Test GND
CL =50 pF 500 Q
(see Note A)
LOAD CIRCUIT
23V
Timing X1 2y
Input | ov
| tsu I th |
D | | 23V
|n:$ X1.2 v Xm v
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 23V
Input 1.2V 1.2V
| oV

|' .l | |
'PLH - —— tppL

| ——— VoH
Output 1.2V 1.2V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST $1
tpd Open
tpLZ/tpzL 46V
tPHZ/tPZH GND

DA

{ i 23V
Input 1.2 VX X1.2 v
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at4.6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

23V

ov

23V
VoL
Vol
ov
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz,Zg =50 Q, t; < 2.5 ns, tf < 2.5 ns.

. tpLz and tpHz are the same as tgjs.
. tpz| and tpzH are the same as tgp.
- tpLH and tpH_ are the same as tpg.

A
B.
C
D. The outputs are measured one at a time with one transition per measurement.
E
F
G

Figure 1. Load Circuit and Voltage Waveforms
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12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
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PARAMETER MEASUREMENT INFORMATION
Voc=2.7VAND33V x 0.3V

o8V TEST s1
S1 t Open
500Q O Open pd
From Output P tpLzZ/tPZL 6V
Under Test GND tPHZ/tPZH GND
(see Note A) I
LOAD CIRCUIT I" tw .I
| | 27V
2.7V Input 15 VX X1 5V
Timing X1 5V ov
Input | oV
i VOLTAGE WAVEFORMS
————» PULSE DURATION
| tsul tho
Data | | 27V
Input X' SV %75 v Output
ov Control
VOLTAGE WAVEFORMS ‘;:‘;’b'l‘l’:;;
SETUP AND HOLD TIMES
______ 2.7V Output
Input 15V 15V Waveform 1
| oV Siat6Vv
| | | (see Note B)
tPLH —ﬁ——J '
} | tPHL Output
| ———VoH Waveform 2
Output 15V 15V §1atGND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, t; < 2.5 ns, tf < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHz are the same as tg;s.
F. tpz| and tpzH are the same as tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16270
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES028 - JULY 1995

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family ‘ (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted

CMOS) Submicron Process

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model
(C=200pF, R=0)

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

® Bus Hold on Data Inputs Eliminates
the Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 12-bit to 24-bit registered bus exchanger is
designed for 2.3-V to 3.6-V V¢ operation.

The SN74ALVCH16270 is used in applications
where data must be transferred from a narrow
high-speed bus to a wide lower-frequency bus.

The device provides synchronous data exchange
between the two ports. Data is stored in the
internal registers on the low-to-high transition of
the clock (CLK) input when the appropriate
CLKEN inputs are low. The select (SEL) line
selects 1B or 2B data for the A outputs. For data
transfer in the A-to-B direction, a two-stage
pipeline is provided in the A-to-1B path,
with a single storage register in the A to 2B path. Proper control of the CLKENA inputs allows two sequential
12-bit words to be presented synchronously as a 24-bit word on the B port. Data flow is controlled by the
active-low output enables (OEA, OEB). The control terminals are registered to synchronize the bus direction
changes with CLK.

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.

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

The SN74ALVCH16270 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG)
packages, which provide twice the 1/0O pin count and functionality of standard small-outline packages in the
same printed-circuit-board area.

The SN74ALVCH16270 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information I8 current as of publication date. Copyright © 1995, Texas Instruments incorporated
Products conform to specifications per the &m:‘:i oxas lmtr‘umonu i

standard warranty. include EXAS
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12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS
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Function Tables
OUTPUT ENABLE
INPUTS OUTPUTS
CLK OEA OEB A 1B, 2B
T H H z z
T H L z Active
T L H | Active z
T L L Active  Active
A-TO-B STORAGE (OEB = L)
INPUTS OUTPUTS
CLKENAT CLKENAZ CLK A 1B 2B
L H T L Lt 2BpF
L H T H Ht 2Bt
L L T L Lt L
L L T H HT H
H L T L |1BgF L
H L T H [1Bgt H
H H X X | 1Bo¥ 2Bgt

T Two CLK edges are needed to propagate data.
toutput level before the indicated steady-state input
conditions were established

B-TO-A STORAGE (OEA = L)

INPUTS OUTPUT

CLKEN1B CLKEN2B CLK SEL 1B 2B A

H X X H X X Ag¥

X H X L X X Aot

L X T H L X L

L X T H H X H

X L T L X L L

X L T L X H H
¥Output level before the indicated steady-state input conditions were
established

i3
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logic diagram (positive logic)

CLK 29

— 2
CLKEN1B

CLKEN2B

CLKENA1 —@——c{>——-

*— C1

1D

CE

0—-—& C1

D 2 1B1

A1

p
| G1 |—<b CE
1 o—1> Ci
1 1D L 2B1

i
CE CE
¢ —bci
1D 1D
CE
+—> ci
1D

1 of 12 Channels
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12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS
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absolute maximum ratings over operating free-air temperature rangé (unless otherwise noted)t

Supply voltage range, Vog v evvvvvreriniicnnieenensn e et tea et a e -0.5Vto4.6V
Input voltage range, VI: Except I/O ports (see Note 1) ...... e eane e teessaanaseeasaona -05Vto4.6V
I/Oports (see Notes 1and2) ..............cevvnnnnn. -0.5VtoVgc +0.5V

Output voltage range, Vo (see Notes 1and2) ............ccovviiiiiiiiiinnn.n, -05VtoVgc+ 0.5V
Input clamp current, K (V1 <0) oottt et it -50 mA
Output clamp current, ok (VO <0 0rVo>VEE) cvveieiiiiiiiiiiiiiiiiiii i i, +50 mA
Continuous output current, Io (Vo =010VEE) wvvviiiiiii i +50 mA
Continuous current through each Vg orGND .. ..oviii i +100 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package .................. 1W
DLpackage .............ceen. 1.4W

Storage temperature range, Tgg - «ovnvvenniiiii s -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 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 Considerationsapplication note inthe 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)
MIN  MAX| UNIT

Vce Supply voltage 23 3.6 \'

VIH High-level input voltage Vec=-23V1027V 17 v
VoG =27V103.6V 2

ViL Low-level input voltage Vec=23Vt027V o7 Y
Vocc=27Vto3.6V 0.8

\ Input voltage 0 Vce v

Vo Output voltage 0 Vce \'
Vcc=23V -12

IoH High-level output current Voc=27V -12 mA
Vec=3V —24
Vecc=23V 12

loL Low-level output current Vec=27V 12 mA
Voc=3V 24

At/Av Input transition rise or fall rate 0 10| ns/V

TA Operating free-air temperature -40 85 °C

4: Unused control inputs must be held high or low to prevent them from floating.

NOTE

3-64

{’P TExXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVCH16270

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER

WITH 3-STATE OUTPUTS
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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYP¥ MAX| UNIT
loH = —100 pA MIN to MAX | Voc-0.2
IoH =—-6 mA, ViH=17V 23V 2
ViH=1.7V 23V 1.7
VoH v
loH=-12mA ViH=2V 27V 22
ViH=2V 3V 2.4
IoH = =24 mA, ViH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
loL =6 mA, VIL=07V 23V 0.4
VoL ViL=07V 23V 0.7 \
loL =12 mA ViL=08V 27V 04
loL =24 mA, ViL=08V 3V 0.55
] V| =Vgg or GND 36V 5] pA
V=07V 23V 45
Vi=17V —45
li(hold) Vi=08V 3V 75 pA
Vi=2V 75
Vi=0t03.6V 36V +500
loz8 Vo = Vg or GND 36V 10| pA
Icc V) = Vg or GND, lo=0 36V 40 pA
Alcc One input at Vg - 0.6 V, Other inputs at Voc or GND 3Vto36V 750 pA
Cj Control inputs | V| = Vg or GND 33V 3.5 pF
Cio A or B ports Vo = Vg or GND 33V 9 pF
1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
% All typical values are at Veg=3.3V, Tp =25°C.
§ For 1/O ports, the parameter Iz includes the input leakage current.
N4
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SN74ALVCH16270
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS
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timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

VCf 0-22\15 Y Vec=27V ch 0?33\.I3 Y UNIT
MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 150 0 150 0 1501 MHz
tw Pulse duration, CLK high or low 3.3 3.3 3.3 ns
A data before CLKT : 41 3.8 3.1
B data before CLKT 0.9 1.2 0.9
tsu Setup time CLKENAT or CLKENAZ before CLKT 35 3.2 27 ns
CLKEN1B or CLKEN2B before CLKT - 34 3 2.6
OE data before CLKT 4.4 3.9 32
A data after CLKT 0 0 0.2
B data after CLKT 1.4 1 1.7
th Hold time CLKENAT or CLKENAZ after CLKT 0 0.1 0.3 ns
CLKENTB or CLKENZ2B after CLKT 0 0 0.6
[GE atter CLKT 0 0 04 ,

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vec=25V Veec =33V
FROM TO Vec=27V
+0.2V +0.3V
PARAMETER (NPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX| MIN MAX
fmax 150 150 150 MHz
CLK B 2 65 58| 11 5.1
tod CLK A 1.7 6 5.4 1 47| ns
SEL A 1.9 6.8 6.4 1 55
ten CLK AorB 1.6 75 6.8 1 6 ns
tdis CLK AorB 2.6 7.4 6.5 1.1 5.8 ns
operating characteristics, Tp = 25°C
Vec=25V | Vcg=33V
PARAMETER TEST CONDITIONS 102V +03V UNIT
TYP TYP
Outputs enabled 87 120
C Power dissipation capacitance CL=50pF f=10MH F
pd P P Outputs disabled | -~ > P z 805 118 P

"w’f TEXAS
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PARAMETER MEASUREMENT INFORMATION
Voc=25V = 0.2V

o 48V TEST St
O Open tpd Open
From Output P 'PLZF/.tPZL 46V
Under Test GND tPHZ/tPZH GND
CL =50 pF 5000
(see Note A)
LOAD CIRCUIT ]"—— tw __”I
| | 23V
23V Input 1.2 VX X1 2V
Timing X1 2V ov
Input I ov
VOLTAGE WAVEFORMS
k—blt—b! PULSE DURATION
| tsu th |
Data | | 23V
In:m X1 2V X1 2V Output
ov Control
VOLTAGE WAVEFORMS gﬁ‘;’b'l‘l’:;;
SETUP AND HOLD TIMES
______ 2.3V Output
Input 1.2V 1.2V Waveform 1
| ov Siat46V
| | (see Note B)
tPLH —¢—b |
H—ﬂ— {
I | PHL Output
| ——— VoH Waveform 2
Output 1.2V 1.2V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. - Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2.5 ns, tj < 2.5 ns.
. The outputs are measured one at a time with one transition per measurement.
. tpLz and tpHz are the same as tgis.
. tpzL and tpzH are the same as tgp.
- tPHL and tp| H are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms
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i
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-67



SN74ALVCH16270
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PARAMETER MEASUREMENT INFORMATION
Vec=27VAND33V + 03V

° 6V TEST S1
O Open tpd Open
From Output tpLZ/tPzZL 6V
Under Test GND tPHZ/tPZH GND
CL =50 pF
(see Note A)
LOAD CIRCUIT :‘ tw .Il
| | 2.7V
: 27V Input 1.5 VX X1 S5V
Timing X, 5V ov
Input |

ov VOLTAGE WAVEFORMS
k—*—ﬂ PULSE DURATION
tsu th

| . | 27V
12::: X1 5V ){1 5V Output
ov Control
VOLTAGE WAVEFORMS g:‘;":,f:;;
SETUP AND HOLD TIMES
—————— 2.7V Output
Input 1.5V . 15V Waveform 1
| ov Siat6Vv
| | (see Note B)
tpLH —¢—] |
——1t
I | PHL Output
I ——— Vo Waveform2
Output 15V 15V $1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2.5 ns, tf < 2.5 ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpz are the same as tgjs.

F. tpz| and tpzH are the same as tgp.

G

- tPHL and tp| H are the same as tpg.
Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16271
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES017 - JULY 1995

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC ™ (Enhanced-Performance Implanted — U —
CMOS) Submicron Process .ﬂ[ ! el OEB
- [EiB[]2  ss[] CIKENAZ
® Bus Hold on Data Inputs Eliminates 283 (|3 s4f] 2B4
the !‘leed for External Pullup/Pulldown GND 4 53}] GND
Resistors 28215 52[] 285
® Packaged in Plastic Shrink Small-Outline 2B1[]s 51 % 2B6
(DL) anq Thin Shrink Small-Outline (DGG) veell? s0f] Ve
Packages A1(]s 49 g 287
- A2 ]9 4811 2B8
description Asllio  47[ 289
This 12-bit to 24-bit bus exchanger is designed for GND[j11 4] GND
2.3-V to 3.6-V Vg operation. :‘; 12 45 % 2B10
The SN74ALVCH16271 is intended for applica- AB :2 :: i 23112
tions where two separate datapaths must be arllis  42f] 1812
multiplexed onto, or demultiplexed from, a single asle 41[] 1811
datapath. This device is particularly suitable as an aolliz  «of] 1810
interface between conventional DRAMs and ano s 39f] GND
high-speed microprocessors. 1019 38f] 1B9
A data is stored in the internal A-to-B registers on A11ll2o0  37|] 1B8
the low-to-high transition of the clock (CLK) input, A12[]21 ss[] 187
provided that the CLKENA inputs are low. Proper Vecllzz 35[0 voe
control of these inputs allows two sequential 1B1[]23 34|l 1B6
12-bit words to be presented as a 24-bit word on 1B2[J2« s3]l 185
the B port.. GND[]2s  32[]] GND
Transparent latches in the B-to-A path allow _1B3(}26 sl B4
asynchronous operation in order to maximize LE2B[l27  sof] CIKENAT
memory access throughput. These latches SEL[]2s 29[l cik

transfer data when the latch-enable (LE) inputs
are low. The select (SEL) line selects 1B or 2B
data for the A outputs. Data flow is controlled by
the active-low output enables (OEA, OEB).

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

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

The SN74ALVCH16271 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 SN74ALVCH16271 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products In the formative or
design phase of development Characteristic data and other
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SN74ALVCH16271
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES017 - JULY 1995

logic diagram (positive logic)

CLK

29

>

27
LEZ8 J‘:{\ﬁ
CLKENAT L(:D—
55
CLKENA2 #:,D
oE5 %8 CD LE
23
28 1D 1B1
SEL
1 [
OEA r/[
| e1|—
| ) LE
8 E
A1 \l - 7 1D 6 2B1
CE
> C1
1D
9 NG|
o—1> C1
1D "
1 of 12 Channels
vVVYVYY v v
o INSTRUMENTS
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SN74ALVCH16271
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES017 - JULY 1995

Function Tables

OUTPUT ENABLE
INPUTS OUTPUTS
OEA OEB A 1B, 2B
H H z 4
H L z Active

L H Active 4
L L Active  Active

A-TO-B STORAGE (OEB =)

INPUTS OUTPUTS
CLKENA1 CLKENA2 CLK A 1B 2B
H H X X | 1Bot 2Bgt
L X T L L X
L X T H H X
X L T L X L
X L T H Ag H
B-TO-A STORAGE (OEA = L)
INPUTS OUTPUT
LE SEL 1B 2B A
H X X X AoT
H X X X Aot
L H L X L
L H H X H
L L X L L
L L X H H
T Output level before the indicated steady-state
input conditions were established
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥
SUPPIY VORAGE FANGE, VGG « v v v v e e ennsneeeeennaaeeeeennteeeeeetaeeaneneeenes -05Vto46V
Input voltage range, VI: Except /O ports (see Note 1) ......cooviiiiiiiiiiiiininnns, -05Vto4.6V
I/Oports (seeNotes 1and2) .............ccovinvnnnnn. -05VtoVgc+0.5V
Output voltage range, Vo (see Notes 1and2) ...........cvvvviiiiiiiiiiiinnnt, -0.5VtoVgc+05V
Input clamp current, K (VI <0) ouuiitiiiiiiiiii it ittt et ittt e sa e =50 mA
Output clamp current, Iog (VO <O 0r VO >VEE) «vierrrriariniiiiiiiiiiiiiineinnes +50 mA
Continuous output current, |o (Vo =0toVog) «vvvveiiiiiiii e +50 mA
Continuous current through each Voo orGND ... +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................. 1w
DLpackage ..........covvnnnn 1.4W
Storage temperature range, Tgtg v vvvvnerrieniii 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 negative-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.
Formore information, refer tothe Package Thermal Considerations application note inthe 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

Q‘ TEXAS
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SN74ALVCH16271
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES017 - JULY 1995

recommended operating conditions (see Note 4)

MIN MAX| UNIT
Vco Supply voltage 23 3.6 \
ViH  High-level input voltage Vog=28Vi027V 17 v
Voc=27Vt0 3.6V 2
ViL Low-level input voltage vVeg=23Vio27V 071y
. Vcc=27Vto3.6V 0.8
\ Input voltage ’ 0 Vce \
Vo Output voltage 0 Vce \"
Voo =23V -12
IoH High-level output current Vocg =27V -12] mA
Vce=3V -24
Vce=23V 12
loL Low-level output current Vec=27V 12| mA
Voc=3V 24
At/Av  Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

\

PARAMETER TEST CONDITIONS veet MIN TYPF MAX| UNIT
loH = =100 pA MIN to MAX | Vcc-0.2
loH =—-6 mA, V=17V 23V 2
ViH=17V , 23V 17
VOH Vv
IoH =—-12mA ViH=2V 27V 2.2
' Vig=2V 3V 24
IoH =-24 mA, ViH=2V 3V 2
IoL = 100 pA MIN to MAX 0.2
loL=6mA, ViL=0.7V 23V i 0.4
VoL ViL=07V 23V 0.7 Vv
loL = 12mA VIL=08V 27V 04
loL =24 mA, ViL=0.8V 3V 0.55
] V| =Vgc or GND 36V +5 pA
V|=0.7V 45
V=17V 23V -45
li(hold) V=08V 3V 75 pA
V=2V -75
Vi=0t03.6V 3.6V +500
loz8 Vo = Vg or GND 36V 10| pA
Icc V| =V or GND, lo=0 3.6V 40|  pA
Alce One input at Voo - 0.6 V, Otherinputs at Voo or GND | 3Vto3.6V 750 | pA
Ci Control inputs | V| = Vg or GND ) 33V pF
Cio A or B ports Vo = Ve or GND 33V pF

1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
1 Typical values are measured at VGG = 3.3 V, T = 25°C.
§ For I/O ports, the parameter loz includes the input leakage current.

X3
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER

WITH 3-STATE OUTPUTS
SCES057 ~ OCTOBER 1995
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted 1 s6[] OEB
CMOS) Submicron Process 2 55[] GLKENAZ
©® Bus Hold on Data Inputs Eliminates 3 54[] 2B4 >
the Need for External Pullup/Pulldown 4 53[] GND
Resistors 5 52[] 2B5
® Packaged in Plastic Shrink Small-Outline 6 51]] 2B6
(DL) and Thin Shrink Small-Outline (DGG) 7 50[] Voo
Packages 8  49]]2B7
- o 48[l 288
description 10 47[] 2Bo
This 12-bit to 24-bit bus exchanger is designed for :12 :2 % S;%
2.3-V to 3.3-V V¢ operation.
cc op 13 44f] 2811
The SN74ALVCH16272 is intended for applica- 14 43]] 2B12
tions where two separate datapaths must be 15 42]] 1B12
multiplexed onto, or demultiplexed from, a single 16 41]] 1B11
datapath. This device is particularly suitable as an 17 40[] 1B10
interface between conventional DRAMs and 18 39[] GND
high-speed microprocessors. 19 38[] 1Bo
Data from the A inputs is stored in the internal 20 37[) 1B8
registers on the low-to-high transition of the clock 21 38|l 187
(CLK) input, when the CLKENA inputs are low. A 2 3] vge
two-stage pipeline is provided in each of the 23 34f] 1B6
A-to-1B and A-to-2B paths to serve as a shallow 24 33]] 1B5
write buffer. 25 32]] GND
31
Transparent latches are provided in the B-to-A 2% ]"34_
- . 27 30[] CLKENAT
path to allow asynchronous operation to maximize 28 2f] oLK
memory access throughput. These latches Cu

transfer data when the latch-enable (LE) inputs
are low. The select (SEL) line selects 1B or 2B
data for the A outputs. Data flow is controlled by
the active-low output enables (OEA, OEB).

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.

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

The SN74ALVCH16272 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 SN74ALVCH16272 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUOTPREVIEW pvoducummtonnnm right © 1995, Texas Instruments Incorporated
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SN74ALVCH16272

12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES057 - OCTOBER 1995

logic diagram (positive logic)

cLk 22
LETB -2 \D
LE28 -2 \D
CLKENAT -2
Y
CLKENAZ CD
s LE
OEB CD — ”
1D 1B1
s>
OEA 1—<{>_ |
G1 6
3 LE
8 ; ! 6
A1 AN 1 1D 2B1
CE CE
—+> ci > C1
1D 1D
1 CE T'
CE > C1 l/
—>ci 1D
1D
To 11 Other Channels
vVVVYVYY V‘
‘U TEXAS
INSTRUMENTS
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES057 - OCTOBER 1995

Function Tables

OUTPUT ENABLE
INPUTS OUTPUTS
OEA OEB A 1B, 2B
H H z Y4
H L z Active

L H Active z
L L Active  Active

_A-TO-B STORAGE (OEB = L)

INPUTS OUTPUTS
CLKENA1 CLKENA2 CLK A 1B 2B
H H X X 1801' 2801‘
L X T L Lt X
L X ) H HT X
X L T L X L
X L T H Ag H
T Two CLK edges are needed to propagate data.
B-TO-A STORAGE (OEA = L)
INPUTS OUTPUT
LE SEL 1B 2B A
H - X X X Ao¥
H X X X Aot
L H L X L
L H H X H
L L X L L
L L X H H

¥ Output level before the indicated steady-state
input conditions were established

J‘; TEXAS
INSTRUMENTS
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES057 - OCTOBER 1995
S ——

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VG v vvvvvnrrereiii it ittt -05Vto46V
Input voltage range, VI: Except /O ports (seeNote 1) .........covviiiiiiiiiiiinennn, -05Vto4.6V
/Oports (see Notes 1and2) ..............covvvnnnnnn ~0.5VtoVec+0.5V

Output voltage range, Vo (see Notes 1and2) ............coviiiiiiiinninnnn.. -0.5VtoVgo+ 0.5V
Input clamp current, Ik (VI <O) o evninei i e et i e -50 mA
Output clamp current, lok (VO <O 0rVO>VEE) cvvvvrrrniiiiiiiiiiiiiiiiiiiiiiiienenene. +50 mA
Continuous output current, lo (Vo =010 VEE) ovvriininiiiii e +50 mA
Continuous current througheach Vog orGND ... +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................. 1W
DLpackage .................. 1.4W

Storage temperature range, Tgtg +«cvvevernnnniearraen et —65°C to 1560°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 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.
Formore information, refer to the Package Thermal Considerations application noteinthe 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX| UNIT
Vce Supply voltage 23 3.6 v
VIH High-level input vbltage veg=23Vto27V 17 v
Voc=27Vt03.6V 2
Vcc=23Vto27V 0.7
ViL Low-level input voltage Voo -27V1036V o8 "
Vi Input voltage 0 Vce \
Vo Output voltage . 0 Voo \
Vecg=23V -12
IoH High-level output current Veg =27V -12| mA
Vcc=38V -24
Vocc =23V 12
loL Low-level output current Vee =27V 12] mA
Vec=3V 24
At/Av  Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature ) -40 85| °C
NOTE 4: Unused control inputs must be held high or low to prevent them from floating.
g
e INSTRUMENTS
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SN74ALVCH16272

12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES057 - OCTOBER 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYP¥ MAX| UNIT
IoH =—100 pA MIN to MAX | VcG—0.2
IOH =—6 mA, ViH=17V 2.3V 2
Vor Vig=17V 23V 1.7 v
IoH =—12mA ViH=2V 27V 2.2
ViH=2V 3V 2.4
IOH =24 mA, VIH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
loL =6 mA, ViL=07V 23V 0.4
VoL loL = 12mA V|L=0.7V 2.3V 07| Vv
j ViL=0.8V 27V 0.4
loL=24mA, ViL=0.8V 3V 0.55
] V| =Vgg or GND 36V +5 pA
Vi=07V 45
23V
V=17V —-45
li(hold) V=08V 3V 75 WA
Vi=2V -75
Vi=0to36V 36V +500
Ioz8 Vo = Ve or GND 36V 10| pA
Icc V| =Vgg or GND, lo=0 36V 40| pA
Alcc OneinputatVcc-0.6V, Other inputs at Vg or GND | 3Vt03.6V 750 pA
Cj Control inputs | V| = Vg or GND 33V pF
Cio A or B ports Vo =Vcg or GND 33V pF
1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
¥ Typical values are measured at VGG = 3.3 V, Tp = 25°C.
§ For 1/O ports, the parameter Iz includes the input leakage current.
i
INSTRUMENTS
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SN74ALVCH16344

1-TO-4 ADDRESS DRIVER
WITH 3-STATE OUTPUTS
SCES054 ~ SEPTEMBER 1995
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted _ W) _
CMOS) Submicron Process OFE1 E 1 56 % OE4
® Bus Hold on Data Inputs Eliminates the :g; i 2 ‘ZZ’ i g:;
Need for External Pullup/Pulldown
Resl GND[J4  s3[lGND
esistors
. 1B3[]s  s2fl8B3
® Package Options Include Plastic 300-mil 184 [e 51[] 8B4
Shrink Small-Outline (DL) and Thin Shrink Vee 7 sofl v
Small-Outline (DGG) Packages (172 Qe 2o BXC
description gg; E ‘1’0 :g % ;g;
This 1-bit-to-4-bit address driver is designed for GND[J11 4s[]GND
2.3-V to 3.6-V Vg operation. 2B3[J12 45783

284 [}13  44[l7B4
oA[l14  43f]7A
3Allis  42[l6A

3B1[J16  41[l6B1

The SN74ALVCH16344 is used in applications
where four separate memory locations must be
addressed by a single address.

Active bus-hold circuitry is provided to hold 3B2[17 4ofleB2
unused or floating inputs at a valid logic level. GND [} 18 39[] GND
The SN74ALVCH16344 is packaged in TI's shrink 383 fJ1o sl B3

3B4[]20  37]l 6B4

small-outline (DL) and thin shrink small-outline
aAfl2r  3s[lsA

(DGG) packages, which provide twice the I/O pin

count and functionality of standard small-outline Voc 22 85l vee
packages in the same printed-circuit-board area. 4B1 []23 34[] 5B1
o ) 4B2[Jo4 33l sB2
To ensure the high-impedance state during power eND 25 s2[l GND
up or power down, OE should be tied to Vgg 4B3[J2s  31[I5B3
through a pullup resistor; the minimum value of 484 [J27 30[] 5B4
the resistor is determined by the current-sinking oeafl2s  20[jOF3

capability of the driver.

The SN74ALVCH16344 is Characterized,for
operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
OE A Bn
L H H
L L L
H H z

EPIC, and Widebus are trademarks of Texas Instruments Incorporated.

ADVANCE INFORMATION concerns new okroducts In the sampling or : Copyright © 1995, Texas Instruments Incorporated
specifications aromhcl to change wm\ou: nollc:m data and other i
) EXAS
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SN74ALVCH16344
1-TO-4 ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCES054 - SEPTEMBER 1995

logic diagram (positive logic)

YVYVYVY

El
g )
l/l N 2 1 ; % 681
rﬂ »
l/ 3 1B2 ; 33 5B2
w2 — ¢ I‘C—“ Al o \F"
> % B3 P L
P s 1B4 Ve = 5B4
W NG|
l/ i 2B1 / L 6B1
b 3
[ K ‘ 10 opo ; C %0 6m2
PY L V(" a2 ¢ /("
> 2 bes > 2 o83
/C [ 13 2B4 l/l : [ 87 6B4
l/l : 19 381 Ve 2 781
E———(I t_‘.
15 L~ - ae2 43 - * 2
3A——9 F‘_" A o hﬂ
> 19 sms ! > 2 783
/ 20 3B4 / “ 784
) »
'V[ B 81 l/l > 2 gg1-
T" h'
l/ 24 4B2 Ve £ 8B2
Py M | r" Py S (_4'
L7 26 4B3. Ve 22 8B3
l/ 2 4B4 l/ L 8B4
ﬂ’ TEXAS
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SN74ALVCH16344
1-TO-4 ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCES054 - SEPTEMBER 1995

absolute maximum ratings over operating free-air teniperature range (unless otherwise noted)+

Supply voltage range, Vog -+ vvriiiiiiiiiiiiiiiiiiienn e -05Vto46V
Input voltage range, Vi (seeNote 1) ............ccoovviiviint, cereaes e -05Vto4.6V
Output voltage range, Vo (see Notes 1and 2) ....... i -05VtoVgc+05V
Input clamp current, K (V] <0) ittt it i et c i -50 mA
Output clamp current, ok (Vo<0orVo>Vgg) --...... et eraeieiiieiee e, +50 mA
Continuous output current, o (Vo =0t0 Vo) cvvieiiii i +50 mA
Continuous current througheach Voo orGND ..o +100 mA
Maximum power dissipation at Ta = 65°C (in still air) (see Note 3): DGG package .................. 1w

DLpackage ...........c...... 1.4 W
Storage temperature range, Tstg ««+vvvvvrrrerririiiiiiii i e —-65°C to 150°C

% 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 affact device reliability.

NOTES: 1. The input and output negative-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.
Formore information, refer tothe Package Thermal Considerations application note in the 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX| UNIT
\ole) Supply voltage 23 3.6 \')
VIH High-level input voltage Vec=23Vto27V 17 v
Voc=27Vt03.6V 2
. Veg=23Vto27V 0.7
ViL Low-level input voltage Veg=27V1038V 08 v
\] Input voltage 0 Vce \
Vo Output voltage 0 Vce v
Vecg=23V -12
I0H High-level output current Vec =27V -12] mA
Voc =3V ~24
Vec=23V 12
loL Low-level output current Voo =27V 12| mA
Veg=3V 24
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

N
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SN74ALVCH16344
1-TO-4 ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCES054 — SEPTEMBER 1995

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYPf MAX| UNIT
IoH =-100 pA MIN to MAX | Vcc—-0.2
IoH =—6 mA, VIH=17V 23V 2
ViH=17V 23V 1.7
VOH \'
IoH=-12mA ViH=2V 27V 2.2
ViH=2V 3V 2.4
IoH ==24 mA, ViH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
loL=6mA, ViL=07V 23V 0.4
VoL loL = 12mA ViL=0.7V ) 23V 0.7 v
. ViL=0.8V 27V 0.4
loL=24mA, ViL=08V 3V 0.55
| V) =Vgg or GND 3.6V 5| pA
V=07V 45
Vi=17V 23V —45
li(hold) V=08V 3V 75 pA
Vi=2V 75
V|=0t03.6V 36V +500
loz Vo = Vg or GND 36V 10| pA
lcc V| =Vgg or GND, lo=0 36V 40| pA
Alcc One input at Vgc - 0.6 V, Other inputs at Vggor GND | 3Vto 3.6V 750 pA
Gi E::‘;::Ef:ts V| = Vg or GND 33V 3': pF
Co Outputs V| =Vgg or GND 33V 7 pF

1 For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
* All typical values are at VoG = 3.3 V, Ta = 25°C.
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SN74ALVCH16344
1-TO-4 ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCES054 - SEPTEMBER 1995

PARAMETER MEASUREMENT INFORMATION
Vec=25V £ 0.2V

o 4oV TEST s1
O Open tpd Open
From Output N tpLZ/tPZL 46V
Under Test i D tPHZtPZH GND
Cp =50pl 5000
(see Note A)
LOAD CIRCUIT H—| tw -—Dll
| | 23V
23V Input 1.2 VX %2 v
Timing X1 2V ov
Input | ov
VOLTAGE WAVEFORMS
It———b]t———»! PULSE DURATION
| tsu th |
Data | | 23V
Input X‘ 2V X1 2V Output 23V
ov Control
VOLTAGE WAVEFORMS gﬁ‘;’;‘,‘,’:;; oV
SETUP AND HOLD TIMES
______ 23V Output 23V
input 1.2V 1.2V Wsa:efto“r? ‘11
at 4. V, L
tPLH | : | ov (see Note B) o
[ j[—>— tpHL
) | | Output v
| ———VoH Waveform 2 o
Output 1.2V 1.2V S1at GND
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz, Z0 =50 Q, ty < 2.5 ns, t{ < 2.5 ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpiz and tpHz are the same as tgs.

F. tpz| and tpzH are the same as tgp.

G

- tpHL and tp H are the same as tpq.
Figure 1. Load Circuit and Voltage Waveforms
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~ SN74ALVCH16344
1-TO-4 ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCES054 - SEPTEMBER 1995
I ————

PARAMETER MEASUREMENT INFORMATION
Vcc=27VAND3.3V + 0.3V

o 6V TEST S1
S1 t, Open
500Q O 0 pd
From Output pen tpL2ltPZL 6V
Under Test GND tPHZ/tPZH GND
(see Note A) I
LOAD CIRCUIT ," tw "]
| | 2.7V
27V Input 1.5 VX X" S5V
Timing X1 5V ov
Input I oV
VOLTAGE WAVEFORMS
"—*—ﬂ PULSE DURATION
> | tsu th
O l | 27V ‘
< I:::; )(‘ SV X"-" v Output 27V
> ov Control .
z (low-level
VOLTAGE WAVEFORMS
(@) SETUP AND HOLD TIMES enabling) ov
m
—-—
2 27V Output v
M input 15V 15V Waveform 1
(@) | I ov o S 63‘; VoL
see Note
tpLH —¢— Il — II
2 I | tPHL Output
> | ——— VoH Waveform 2 Vo
Output 15V 1.5V S1at GND
:' ﬂ VoL (s0e Note B) ov
o VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
z PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Ci includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Aliinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, ty < 2.5 ns, t{ < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHz are the same as tgjs.
F. tpz| and tpzH are the same as tgp.
G

- tPHL and tp| H are the same as tpg.
Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020 — JULY 1995

Member of the Texas Instruments
Widebus™ Family

EPIC ™ (Enhanced-Performance Implanted
CMOS) Submicron Process

ESD Protection Exceeds 2000 V Per
MIL-STD-833C, Method 3015; Exceeds
200 V Using Machine Model

(C=200pF, R=0)

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

Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

This 16-bit transparent D-type latch is designed
for 2.3-V to 3.6-V Vg operation.

The SN74ALVCH16373 is particularly suitable
for implementing buffer registers, /O ports,
bidirectional bus drivers, and working registers.
This device can be -used as two 8-bit latches or
one 16-bit latch. When the latch-enable (LE) input
is high, the Q outputs follow the data (D) inputs.
When LE is taken low, the Q outputs are latched
at the levels set up at the D inputs.

DGG OR DL PACKAGE
(TOP VIEW)

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus
lines without need for interface or pullup components. OE does not affect internal operations of the latch. Old
data can be retained or new data can be entered while the outputs are in the high-impedance state.

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.

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

The SN74ALVCH16373 is available in TI’s shrink small-outline (DL) and thin shrink small-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 SN74ALVCH16373 is characterized for operation from —40°C to 85°C.

Copyright © 1995, Texas Instruments Incorporated

PRODUCTION DATA information Is current as of pubiication date.

Products conform to specifications per the terms of Texas Instruments I
standard warranty. p g does not include

testing of all parameters. : I
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SN74ALVCH16373

16-BIT TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS
SCES020 - JULY 1995
FUNCTION TABLE
(each 8-bit section)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z
logic symbolt logic diagram (positive logic)
— 1 10E 1
10E ———D{EN
48
1LE c3 1LE 8
__ 24 L
20E ——D2EN o
25
2LE c4 47 2 4qi
1D1 1D
47 1 C 2
1D1 3D 1V 1Q1
1D2 46 8 1Q2
44 5 A v
1D3 1Q3 \ /
1D4 48 8 1Q4
41 8 To Seven Other Channels
1D5 1Q5
40 9
1D6 1Q6
o7 =8 " a7 OF —_424 >
37 12 20E
1D8 % - 1Q8 25
2D1 4D 2V 2Q1 2LE —I >— .
2D2 % 1 2Q2
203 -2 LI 36 o 13 a1
32 17 2D1 1D
2D4 2Q4
30 19
2D5 205
29 20 < v
2D6 2Q6
27 22
2D7 2Q7 —
26 23
2D8 2Q8 To Seven Other Channels
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
INSTRUMENTS
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020 - JULY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VO -« v ovveerereoreonrentonoonerneaoeassensissesnenssansenns -0.5Vto4.6V
Input voltage range, Vi (see Note 1) ... co.iniiiirieininroriioniinceosnnnreeinnnnons -0.5Vto4.6V
Output voltage range, Vo (see Notes 1 and2) .......c.cevvnennennnnniinnecnnnns -0.5VtoVgc+0.5V
Input clamp current, [k (Vi <0) o .utoiintineetisnneeneeensoronnsnusacanennnronnannes -50 mA
Output clamp current, Iok (VO <0 0rVO>VEE) covveveiiiiiiiiei ittt eaineeaaes +50 mA
Continuous output current, Io (Vo =010 VEE) vvvvvriiiiieiiiiiiiiii i iiiiiiinieneanas +50 mA
Continuous current through each Voo or GND .. ... e +100 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3): DGG package ............... 0.85W

DLpackage .................. 1.2W
Storage temperature range, Tstg .................................................. —-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 negative-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, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology
Data Book, literature number SCBD002B.

. recommended operating conditions (see Note 4)

. MIN MAX | UNIT
\'[ole} Supply voltage 23 3.6 Vv
ViH  High-level input voltage vVec=23Vto27V 17 v
Voc=27Vt03.6V 2
ViL Low-level input voltage vVeg-23Vio27y LA Y
Vcc=27Vt036V 0.8
\ Input voltage 0 Vce \
Vo Output voltage 0 Vce \"
Vcc =23V -12
IoH High-level output current Vee =27V » -12| mA
Vec =3V -24
Vcc =23V 12
loL Low-level output current Ve =27V 12| mA
" |vec=3V 24
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature ) -40 85 °C
NOTE 4: Unused control inputs must be held high or low to prevent them from floating.
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SN74ALVCH16373

16-BIT TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCES020 — JULY 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

TEST CONDITIONS

PARAMETER veet MIN TYPF MAX| UNIT
loH =-100 pA MIN to MAX | Vgg-0.2
IoH =-6 mA V=17V 23V 2
ViH=17V 23V 1.7
VOH v
IoH =-12mA VIH=2V 27V 22
ViH=2V 3V 2.4
IOH ==-24 mA VIH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
loL=6mA ViL=0.7V 23V 0.4
VoL loL=12mA ViL=0.7V 23V 0.7 v
loL=12mA ViL=0.8V 27V 0.4
loL =24 mA ViL=0.8V 3V 0.55
] Vj = Vg or GND 3.6V 5| pA
V=07V 23V 45
V=17V 3V —45
ll(hold) V=08V 3V 75 pA
V=2V 3V -75
Vi=0t03.6V 3.6V +500
loz Vo = Ve or GND 36V +10| pA
Icc V| =V or GND, lo=0 3.6V 40| pA
Alcc OneinputatVoc—0.6V,  OtherinputsatVoccorGND | 3Vto3.6V 750 | pA
Ci g::\atri(:pl::;uts V| =V or GND 33V : pF
Co Outputs Vo = Vg or GND 33V 7 pF

1 For conditions shown as MIN or MAX use the appropriate values under recommended operating conditions.
% Typical values are measured at VGG = 3.3 V, Ta = 25°C.

-,
timing requirements over recommend@&gperating free-air temperature range (unless otherwise
notecg (see Figures 1 and 2)
ch(:: 0-.22\-? Y Vec=27V VCiC 0733\‘13 Y UNIT
MIN MAX| MIN MAX| MIN MAX
tw Pulse duration, LE high or low 3.3 3.3 3.3 ns
tsu Setup time, data before LEL 1 1 1.1 ns
th Hold time, data after LEL 1.5 1.7 1.4 ns
{’P TEXAS
INSTRUMENTS
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020 - JULY 1995

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vec=25V Vee =33V
Voc=27V
PARAMETER FROM To +0.2V cc +03V UNIT
(INPUT) (OUTPUT)
_ MIN MAX| MIN MAX| MIN MAX
D Q 1 51 43| 11 36
tpd ns
LE Q 1 55 4.6 1 39
ten OE Q 1 65 5.7 1 47| ns
tdis OE Q 1.9 53 45| 14 41| ns
operating characteristics, Tp = 25°C
Veg=25V | Veg=33V
PARAMETER TEST CONDITIONS +02V 103V UNIT
TYP TYP
' Outputs enabled 19 22
Power dissipati i = . f=10 MH F
Cpd ower dissipation capacitance Outputs disabled Gy =50 pF, 10 MHz m 5 pl

w3
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vcc =25V + 0.2V

46V

o) TEST s1
o t Open
From Output Open t F;? 42 v
Under Test GND PLZ/PZL 3
tPHZ/tPZH GND
CL=50pF 5000
(see Note A)
LOAD CIRCUIT :1— tw ————b:
[ | 2.3V
23V Input 1.2 VXi X1 2V
Timing % 2y oV
Input | i ov
VOLTAGE WAVEFORMS
k—blt—bl PULSE DURATION
| tsu th |
Dat [ | 2.3V
aia 12v 12V Output 23V
Input p
oV Control
VOLTAGE WAVEFORMS gz‘;’:::;; — /A ov
SETUP AND HOLD TIMES
tPzL—» & |
| | tPz—H rr-
[ |
______ 2.3V Output || 23V
input 1.2V 1.2V Waveform 1 I X 12V | X voL+03v
| oV Stat46V | ;____ VoL
| | (see Note B) | 1
1 —ﬁ—d | PHZ —¥|
PLH | e teL ouput PN 1 I
———— VoH
—_— Waveform 2
I VoH g atGND VoH-03V
Output 1.2V 1.2V
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. G includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Wavetorm 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, ty < 2.5 ns, tf < 2.5 ns.
. The outputs are measured one at a time with one transition per measurement.
. tpLz and tpHz are the same as tgjs.
. tpzL and tpzH are the same as tgp.
- tPLH and tpH|_ are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms

OTmMmMmoOoO
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vcc=27VAND3.3V £ 0.3V

O 6v TEST S1
o t Open
From Output Open 4 '7? : v
Under Test GND PLZ/'\PZL
c . tpHZ/tPZH GND
L =50p! 500 Q
(see Note A)
LOAD CIRCUIT :4—— tw —-——DI
| | 27V
27V Input 15 VX X1 S5V
Timing %5 v oV
Input 0 ) oV
i VOLTAGE WAVEFORMS
k—*—ﬂ PULSE DURATION
| tsu th |
Data | | 2.7V
Input X1 SV X1'5 v Output 27V
ov Control
(low-level
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES enabling) ov
______ 2.7V Output 3v
Input . . Waveform 1
15V l 15V ov 1ot 6V VoL
| | (see Note B)
tPLH —p—ﬂ |
{ K_’:— tPHL Output
| ———VoH Waveform 2 Vo
Output 15V 15V $1:at GND
/ VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C| includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz, Zo =50 Q, ty < 2.5 ns, tf < 2.5 ns.
. The outputs are measured one at a time with one transition per measurement.
tp|z and tpHz are the same as tgjs.
. tpzL and tpzy are the same as tgp,.
tpLH and tpH(_ are the same as tpg.

OMmMOO

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS
SCES021 - JULY 1995
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)

® EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process

©® ESD Protection Exceeds 2000 V Per
MIL-STD-833C, Method 3015; Exceeds
200 V Using Machine Model (C = 200 pF,
R=0)

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

@ Bus Hold On Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 16-bit edge-triggered D-type flip-flop is
designed for 2.3-V to 3.6-V Vg operation.

The SN74ALVCH16374 is particularly suitable
for implementing buffer registers, /O ports,
bidirectional bus drivers, and working registers. It
can be used as two 8-bit flip-flops or one 16-bit
flip-flop. On the positive transition of the clock
(CLK) input, the Q outputs of the flip-flop take on
the logic levels set up at the data (D) inputs. OE)
can be used to place the eight outputs in either a normal logic state (high or low logic levels) or a high-impedance
state. In the high-impedance state, the outputs neither load nor drive the bus lines significantly. The
high-impedance state and the increased drive provide the capability to drive bus lines without need for interface
or pullup components. OE does not affect internal operations of the flip-flop. Old data can be retained or new
data can be entered while the outputs are in the high-impedance state.

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.

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

The SN74ALVCH16374 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG)
packages, which provide twice the /O pin count and functionality of standard small-outline packages in the
same printed-circuit-board area.

The SN74ALVCH16374 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
Products conform 1o specifications per the terms of Texas Instruments I

standard warranty. Production processing does not necessarily include
INSTRUMENTS

testing of ali parameters.
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SN74ALVCH16374

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS
SCES021 - JULY 1995
FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D Q
L T H H
L T L L
L HorL X Qo
H X X z
logic symbolt logic diagram (positive logic)
— 1
1
10E —— DN {EN 10E :D
10LK > C1 1CLK —D—— ‘
__ 24
20E ——D2EN o
25 2
2CLK > G2 1Q1
101 47 1D
47 1 - 2
1D1 1D 1V 1Q1
46 3
1D2 " s 1Q2 v v
1D3 103 \ /
1D4 43 8 1Q4
41 8 To Seven Other Channels
1D5 105
40 9
1D6 P ” 1Q6
1D7 1Q7 20E 24
37 12 -
108 — e 25
2D1 2D 2v 201 2CLK -'I >— ‘
2D2 %5 14 2Q2
33 16 36 = C1 18 2Q1
203 — 7 28 2D1 )
2D4 2Q4
30 19
2D5 " P 2Q5
2D6 2Q6 v v
27 22 .
2D7 207 —
26 23
2D8 2Q8 To Seven Other Channels
T This symbol is in accordance with ANSI/IEEE Std 91-1984
and [EC Publication 617-12.
INSTRUMENTS
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SN74ALVCH16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021 — JULY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG v vvvveeneiinienonnirotronciteonoarsisrosnssnseaosasanas -0.5Vto46V
Input voltage range, Vi (See NOte 1) ...v.vvrvrioinreonineceoeerrineneecrannaecensnns -05Vto46V
Output voltage range, Vo (see Notes 1and2) ........c.covvnviinnieniennnnnnns -05VtoVgc+05V
Input clamp current, Ik (VI <0) oot i e e e e -50 mA
Output clamp current, Iog (VO <00rVo>VEE) vrverrieniiiiiiiiiii it +50 mA
Continuous output current, Io (Vo =0t0VgoE) cvvvvvvieiini i +50 mA
Continuous current through each Vgg orGND ...... ..., 2100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package ............... 0.85W

DLpackage .................. 1.2W
Storage temperature range, Tstg «« -« evvevneieriiiin i -~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. Theinput and output negative-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.
Formore information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX | UNIT

Vce Supply voltage 23 3.6 \

VIH High-level input voltage Vec=23V1027Y 17 v
Vcc =27Vt 36V 2

ViL Low-level input voltage vVec=23Vto27y o7 Y
Vcc=27Vto36V 0.8

\| Input voltage 0 Vce \

Vo Output voltage 0 Vce Vv
Vec=23V -12

IOH High-level output current Vg =27V -12| mA
Vec=3V —24
Vec=23V ' 12

loL Low-level output current Voo =27V 12| mA
Vecg=3V 24

At/Av Input transition rise or fall rate 0 10| ns/V

TA Operating free-air temperature ' ' -40 85 °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.
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SN74ALVCH16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021 ~ JULY 1995

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYPF MAX| UNIT
loH =-100 pA MIN to MAX | Voc-0.2
loH =-6 mA, ViH=17V 23V 2
ViH=17V 2.3V 1.7
VOH v
IoH=-12mA VIH=2V 2.7V 22
ViH=2V 3V 2.4
IoH =—24 mA, ViH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
|loL=6mA, ViL=0.7V 23V 0.4
VoL loL =12 mA, ViL=0.7V 23V 0.7 v
IoL = 12 mA, Vi =08V 2.7V 0.4
loL =24 mA, ViL=0.8V 3V 0.55
I} V) =Vgg or GND 3.6V 5| pA
V=07V 23V 45
V=17V 23V 45
lithold) V=08V i 3V 75 HA
V=2V 3V -75
Vi=0t03.6V ) 3.6V +500
loz Vo = Vg or GND 36V +10| pA
Icc V| = Vg or GND, lo=0 36V 401 pA
Alce OneinputatVcc—-0.6V,  OtherinputsatVoccorGND | 3Vto3.6V 750 | pA
Ci g:::'l‘::;:"s Vi = VGG or GND 33V 2 CoF
Co Outputs Vo =Vgg or GND 33V 7 pF

1 For conditions shown as MIN or MAX use the appropriate values under recommended operating conditions.
¥ Typical values are measured at VoG = 3.3 V, Ta = 25°C.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 and 2)

Vc: 0722: Y | veo=27v vcic o-.aa\';s ' UNIT
MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 150 0 150 0 150| MHz
tw Pulse duration, CLK high or low 3.3 3.3 3.3 ns
tsu Setup time, data before CLKT 2.1 22 1.9 ns
th Hold time, data after CLKT 0.6 0.5 0.5 ns

% TeExAS
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SN74ALVCH16374

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021 ~ JULY 1995

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Vee=25V Vec =33V
FROM TO "t 0.2V Vec=27V v
PARAMETER (INPUT) (OUTPUT) 0.2 0.3 UNIT
MIN MAX| MIN MAX| MIN MAX
fmax 150 150 150 MHz
tod CLK Q 1 59 49 1 42| ns
ten CLK Q 1 67 5.9 1 48| ns
tdis CLK Q 1.7 55 47| 12 43| ns
operating characteristics, Tp = 25°C
Veec=25V | Veg=33V
PARAMETER TEST CONDITIONS +0.2V +03V UNIT
TYP TYP
Outputs enabled 31 30
c Power dissipati ita =50pF, f=10MH: F
od ower dissipation capacitance [Outputs disabled C =50 pl 0 MHz PP 8 p
INSTRUMENTS
397



SN74ALVCH16374 ;
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Veg=25V £ 02V

46V

O TEST S1
O Open
From Output P . ‘e:l ‘ 3';9“;
Under Test GND PLZ/'PZL g
t It GND
PHZ/'PZH
CL = 50 pF 500 Q
(see Note A)
LOAD CIRCUIT r_ tw __.1
| | 23V
23V Input 1.2 VX X1 2V
Timing X 12V ov
Input | ov
VOLTAGE WAVEFORMS
k—»{t—ﬂ PULSE DURATION
| tsu th |
Data | | p—— 23V
Input X1 2V %‘2 v Output 2.3V
oV Control
VOLTAGE WAVEFORMS (;::1:17:;; ov
SETUP AND HOLD TIMES
______ 23V 0utput 23V
Input . . Waveform 1
12V | 12V oV S1at4.6V VoL
| | (see Note B)
tPLH —ﬁ——d I
1 | 1PHL Output
| ———voy  Waveform2 Vo
Output 12V 12V S1at GND
VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance. .

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zp =50 Q, ty < 2.5 ns, tf < 2.5 ns.

. The outputs are measured one at a time with one transition per measurement.

. tpLz and tpz are the same as tgjs.

. tpzL and tpzH are the same as tgp.

. tPLH and tpH|_ are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms

s3]
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SN74ALVCH16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Voc=27VAND33V + 0.3V

6V
O TEST S1
(o]
From Output Open tpd Osp \9’"
Under Test GND :PLz;:PZL b
CL =50pF PHZ/'PZH
(see Note A)
LOAD CIRCUIT — ty —»|
I
| : 27V
27V Input 15 VXi X1 5V
Timing X1 5V oV
Input | ov
VOLTAGE WAVEFORMS
h—*———ﬂ PULSE DURATION
| tsu th [
Data | | 27V
Input X1 SV X1 S5V Output
oV Control
VOLTAGE WAVEFORMS (e':::l?r‘:;;
SETUP AND HOLD TIMES
______ 27V Output
Input ) . Waveform 1
15V | 15V ov S1at6V
| | (see Note B)
tPLH —p——ﬂ !
| —>— 1t
| | PHL Output
| ———VoH Waveform 2
Output 15V 15V $1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cg includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz, Z0 =50 Q,ty <2.5ns,tf < 2.5ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tp|z and tpHz are the same as tgs.
F. tpz| and tpzH are the same as tep.
G

. tpLH and tpH| are the same as tpd-
Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022 - JULY 1995

® Member of the Texas Instruments
Widebus+™ Family

® EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process

® UBE™ (Universal Bus Exchanger) Allows
Synchronous Data Exchange

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model
(C=200pF, R=0)

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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 9-bit, 4-port universal bus exchanger is
designed for 2.3-V to 3.6-V V¢ operation.

The SN74ALVCH16409 allows synchronous data
exchange between four different buses.

Data flow is controlled by the select (SELO-SEL4)
inputs. A data-flow state is stored on the rising
edge of the clock (CLK) input if the select-enable
(SELEN) input is low. Once a data-flow state has
been established, data is stored in the flip-flop on
the rising edge of CLK if SELEN is high.

DGG OR DL PACKAGE
(TOP VIEW)

The data-flow control logic is designed to allow glitch-free data transmission.

To ensure the high-impedance state during power up or power down, SELEN 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.

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

The SN74ALVCH16409 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 SN74ALVCH16409 is characterized for operation from —40°C to 85°C.

Widebus+, EPIC, and UBE are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of 1publlunon date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. does not Include
testing of all parameters.

‘WTEXAS

Copyright © 1995, Texas Instruments Incorporated

INSTRUMENTS
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022 - JULY 1995

logic diagram (positive logic)

CLK

SELEN

SELO

SEL1

2A

. &
>
>_

2

27

N
7

Flow and Storage Control

3
\
AN

V2

>CLK
D

1Ax

\,

—1>CLK
D

T

2Ax

\ —2Bx

3 3
A712Ax  1AX N
1Bx 2Ax
2Bx 2Bx

—1AX
—1Bx

1AX —
2Ax —

One of Nine Channels

CLK<}—-

-

1Bx

1BX—/

CLK<t—
D

2Bx

FUNCTION TABLE

INPUTS

CL

SEND

K pomr | PORT

OUTPUT
RECEIVE

X Bot
L L
H H
L L
H H
X Bot
X BoT

T Output

level

conditions were established

before the
indicated steady-state input

1B

2B
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SN74ALVCH16409

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022 - JULY 1995

DATA-FLOW CONTROL FUNCTION TABLE
INPUTS
— DATA FLOW
SELEN CLK SELO SEL1 SEL2 SEL3 SEL4
H T X X X X X No change
L T 0 0 0 0 0 None, all I/Os off
L T 0 0 0 0 1 Not used
L T 0 0 0 1 0 Not used
L T 0 0 0 1 1 Not used
L T 0 0 1 0 0 Not used
L T 0 0 1 0 1 Not used
L T 0 0 1 1 0 Not used
L ) 0 0 1 1 1 Not used
L T 0 1 0 0 0 2Ato1Aand 1Bto 2B |
L ) 0 1 0 0 1 2Ato 1A
L T 0 1 0 1 0 2Bto 1B
L T 0 1 0 1 1 2Ato 1A and2Bto 1B
L ) 0 1 1 0 0 1Ato2A and 1B to 2B
L T 0 1 1 0 1 1Ato 2A
L T 0 1 1 1 0 1Bto 2B
L T 0 1 1 1 1 1Ato2A and 2B to 1B
L T 1 0 0 0 0 1Ato 1B and 2B to 2A
L T 1 0 0 0 1 1Ato 1B
L T 1 0 0 1 0 2At0 2B
L T 1 0 0 1 1 1Ato 1B and 2A to 2B
L T 1 0 1 0 0 1B to 1A and 2A to 2B
L T 1 0 1 0 1 1Bto 1A
L T 1 0 1 1 0 2Bto2A
L T 1 0 1 1 1 1B to 1A and 2B to 2A
L T 1 1 0 0 0 2Bto 1Aand 2A to 1B
L T 1 1 0 0 1 1Bto2A
L T 1 1 0 1 0 2Bto 1A
L T 1 1 0 1 1 2Bto 1A and 1B to 2A
L ) 1 1 1 0 0 1Ato 2B and 1B to 2A
L T 1 1 1 0 1 1Ato 2B
L T 1 1 1 1 0 2Ato 1B
L T 1 1 1 1 1 1Ato 2B and 2A to 1B

*f’ TEXAS
INSTRUMENTS
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022 - JULY 1995
——

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« veeveeneiireriraenenennrneineneannns T, -05Vto4.6V
Input voltage range, VI: Except /O ports (see Note 1) ......ovviiiiiiiiiiiiiiiinnns -05Vto4.6V
/O ports (see Notes1and2) ...........ccovvvvennnnnn, -0.5VtoVgc+0.5V

Output voltage range, Vo (see Notes 1and2) ..........covvviiiiiiiiiiiiinn, -0.5VtoVgc+05V
Input clamp current, Ik (V1 <0) .ot i it et i e -50 mA
Output clamp current, ok (VO <00rVo>VEE) «ovviinriiiiii ittt raeaee 50 mA
Continuous output current, Io (Vo =01t0VeE) «ovveiiiniiii i +50 mA
Continuous current through each Vgg or GND ....... e +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................. 1W
DLpackage .............ouen. 1.4W

Storage temperature range, Tgtg -« vvvvrveeiiiiiiiiiiii —-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 negative-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.
- Formoreinformation, referto the Package Thermal Considerations application note inthe 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX | UNIT
\[ole} Supply voltage - 23 3.6 Vv
VIH High-level input voltage Vec=27V1036Y 2 \Y
Voc=23Vto27V 1.7
ViL Low-level input voltage Vog=27V1038V 081 v
Voo =23Vto2.7V 0.7
\ Input voltage 0 Vce v
Vo Output voltage 0 Vco Vv
Vec =23V -12
loH High-level output current Vec=27V -12| mA
Vgc=3V -24
Voo =23V 12
loL Low-level output current Vec=27V 12 mA
. Vec=3V 24
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

b TEXAS
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3-104 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVCH16409

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES022 — JULY 1995

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYPF MAX| UNIT
IoH =—-100 pA MIN to MAX | Vcc-0.2
IOH = -6 mA, ViH=17V 2.3V 2
VoH ViH=17V 23V 1.7 v
IOH =—12 mA V=2V 2.7V 2.2
ViH=2V 3V 2.4
IoH =—24 mA, ViH=2V 3V 2
loL = 100 pA, : MIN to MAX 0.2
IoL = 6 mA, ViL=0.7V 2.3V 0.4
VoL V|L=0.7V 23V 07| v
loL = 12mA ViL=08V 27V 0.4
loL =24 mA, ViL=08V 3V 0.55
Iy Vi =Vgog or GND 36V 5| pA
Vi=07V 45
Vi=17V 23V —45
li(hotd) V)=0.8V 3v 75 pA
V=2V —75
Vi=0t03.6V 3.6V +500
LO.Z§ Vo = Vg or GND 3.6V +10]| pA
Icc V| = Vog or GND, lo=0 3.6V 40| pA
Alcc OneinputatVoc—0.6 V,  Other inputs at Vo or GND 3Vto3.6V 750 | pA
Ci Control inputs | V| = Vo or GND 33V 4 pF
Cio |AorBports |Vo=Vggor GND 33V 8 pF

T For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
% All typical values are measured at VGG = 3.3V, Tp = 25°C.
§ For l/O ports, the parameter 10z includes the input leakage current.

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

vcfotzz\'f Y Veg=27V VCf 0?33\'13 Y UNIT
MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 120 0 120 0 120 | MHz
tw Pulse duration, CLK high or low 4.2 4.2 3 ns
A or B before CLKT 1.9 1.9 1.4
teu Setup time SEL before CLKT 5.1 4.2 35 ns
SELEN before CLKT 25 25 1.8
[ PRE before CLKT 1 1 0.7
A or B after CLKT 0.8 0.8 1
th Hold time SEL after CLKT 0 0 0 ns
SELEN after CLKT 05 0.5 0.8
i
{‘ TEXAS
INSTRUMENTS
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS .

SCES022 - JULY 1995 \

switching characteristics over recommended ranges of suppl¥ voltagé and operating free-air

temperature, C_ = 50 pF (unless otherwise noted) (see Figures 1 and 2)
Vec=25V Vec=33V
FROM TO Vcc=27V
+0.2V +0.3V
PARAMETER (NPUT) (OUTPUT) 0. UNIT
MIN MAX| MIN MAX| MIN MAX
fmax ‘ ‘ 120 120 120 MHz
tod CLK (A or B) BorA 2 6.6 5.7 1.5 5.1 ns
ten CLK (SEL) AorB 25 7.4 6.3 2 57| ns
tdis CLK(SEL) AorB 3 73 6 2 5.7 ns
tgis ' PRE AorB 35 77 65| 25 61| ns
operating characteristics, Tp = 25°C
Vec=25V | Vcc=33V
PARAMETER | TEST CONDITIONS +02V +03V UNIT
TYP TYP
Outputs enabled
C Power dissipation capacit =50pF,  f=10MH: 60 60 F
pd ower dissipation capacitance Outputs disabled CL p z p

timing diagram

CLK

SEL

Send
Port

(XXX
KKK

" .9.9.9.9.9.4

Receive SR

Port Todede? S,
|tp g ton ! I
CLKAorB  CLK (SEL)
AorB
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vgg=25V £ 02V

46V
ol TEST S1
o
From Output Open . ‘l;:’ 2’;9\',‘
Under Test GND PLZ''\PZL .
tpHZ/tPZH GND
CL =50pF 5000
(see Note A)
LOAD CIRCUIT Ild—-——-— tw —»
I : 2.3V
23V Input 1.2 VX X‘l 2V
* Timing X1 2V ov
Input A ov
VOLTAGE WAVEFORMS
k—*—ﬂ PULSE DURATION
| tsy th |
pata | | 23V
a
Input X‘ 2V X‘ 2V Output 23V
oV Control
(low-level
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES enabling) ov
—————— 23V Output 2av
Input 1.2V 1.2V Waveform 1
| ov Stat46V VoL
| | (see Note B)
tPLH —p——ﬂ | I
I | TPHL Output
I ——— VoH Waveform 2 Vo
Output 12V 12V S1at GND
VoL (see Note B) oV
VOLTAGE WAVEFORMS : VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz, Z0 =50 Q, ty = 2.5ns, tf < 2.5ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpHz are the same as tgjs.

F. tpz| and tpzH are the same as tgp.

G. tpLH and tpH| are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022 - JULY 1995

PARAMETER MEASUREMENT INFORMATION
Vcc=2.7VAND33V + 0.3V

eV

s1 o] TEST S1
o
From Output 5000 Open . ted oep‘e’n
Under Test GND PLZ/tPZL
CL =50 pF tPHZ/tPZH GND
= 500 Q .
(see Note A) I
LOAD CIRCUIT :q— tw ————b|
| : 2.7V
27V lnput 15 VX X1 S5V
Timing x 15V oV
Input - ov
VOLTAGE WAVEFORMS
Id——*——ﬂ PULSE DURATION
I tsu th [
Data | | 27V
ln;ut X‘ 5V X‘ 5V Output 27V
oV Control
(low-level
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES enabling) ov
______ 2.7V Output 3v
‘Input 1.5V 1.5V Waveform 1
| | ov o s:“’twa‘; VoL
see Note
tPLH —p———ﬂ ! ll
: | tPHL Output |
\'/
| ———vVoy Waveform2 VoH-0.3V OH
Output 15V 15V §1at GND .
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cg includes probe and jig capacitance.

A

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinputpulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, ty < 2.5ns, tf < 2.5 ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpHz are the same as tgs.

F. tpzL and tpzp are the same as tgp.

G. tpLH and tpHL are the same as tpd-

Figure 2. Load Circult and Voltage Waveforms
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SN74ALVCHR162409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES056 — SEPTEMBER 1995

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus+™ Family (TOP VIEW)

® EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process

® B-Port Outputs Have Equivalent 26-Q
Series Resistors, So No External Resistors
are Required

® UBE™ (Universal Bus Exchanger) Allows
Synchronous Data Exchange

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model
(C=200pF, R=0)

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

©® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 9-bit 4-port universal bus exchanger is
designed for 2.3-V to 3.6-V V¢ operation.

The SN74ALVCHR162409 allows synchronous
data exchange between four different buses. Data
flow is controlled by the select (SELO-SEL4)
inputs. A data-flow state is stored on the rising
edge of the clock (CLK) input, provided the
select-enable (SELEN) input is low. Once a data-flow state is established, data is stored in the flip-flop on the
rising edge of the CLK, provided SELEN is high.

The data-flow control logic is designed to allow glitch-free data transmission.

The B outputs, which are desngned to sink up to 12 mA, include 26-Q resistors to reduce overshoot and
undershoot.

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

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

The SN74ALVCHR162409 is available in TI’'s shrink small-outline (DL) and thin shrink small-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 SN74ALVCHR1624089 is characterized for operation from —40°C to 85°C.

Widebus+, EPIC, and UBE are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
Products conform to specifications per the urm of Texas Instruments i '

standard warranty. p g does y Include

testing of all parameters.
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SN74ALVCHR162409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES056 — SEPTEMBER 1995

logic diagram (positive logic)
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D
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FUNCTION TABLE
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SEND
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OUTPUT
RECEIVE
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SN74ALVCHR162409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES056 ~ SEPTEMBER 1995

DATA-FLOW CONTROL FUNCTION TABLE

INPUTS

7]
m
-

EN CLK SELO SEL1

SEL2 SEL3 SEL4

DATA FLOW

r-rreCrrrrrrrrrrrrrrrrrrrrrrr-rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr=I

T

e T e T S G e T T T e T e S G e e S S e T T Jr S Y S G G

X

= e d d e d W A A e W W d ad 00000 000 00000 o0 o o

X

_ A A A d d a2 OO0 00 00 OO A A d A A a4 00 O0O0O0OOO

X

- 4 4 40000 4 4440000 44440000 4 44 200 0 O

X

A 2 OO0 A OO A A OO A= OO - a0 0 - 4 00 4 400 - -+ 00

- O - O - 0O - O = O = 0O = O - 0 - 0O - O = 0 - 0O =+ 0O =+ 0 = 0 = 0

X

No change
None, all I/Os off
Not used
Not used
Not used
Not used
Not used
Not used
Not used
2A to 1A and 1B to 2B
2Ato 1A
2Bto 1B
2Ato 1A and 2B to 1B
1A to 2A and 1B to 2B
1Ato2A
1Bto2B
1Ato2A and 2B to 1B
1A to 1B and 2B to 2A
1Ato 1B
2Ato2B
1Ato 1B and 2A to 2B
1B to 1A and 2A to 2B
1Bto 1A
2Bto2A
1Bto 1A and 2B to 2A
2Bto1Aand2Ato 1B
1Bto2A
2Bto1A
2Bto 1A and 1B to 2A
1Ato 2B and 1B to 2A
1Ato 2B
2Ato 1B
1Ato 2B and 2A to 1B
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SN74ALVCHR162409
- 9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES056 - SEPTEMBER 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VGG « vt vvrrenriniiirniiirneentnneeneneenns Nerrannianes -05Vtod6V
Input voltage range, V|: Except I/O ports (see Note 1) .............. e eerreereiaaas -05Vto46V

I/Oports (seeNotes1and2) ...........ccovvvvivinnet. -0.5VtoVgg+05V
Output voltage range, Vo (see Notes 1and2) ............ e, -05VtoVgc+05V
Input clamp current, K (Vi< 0) . eeit ittt ettt e -50 mA
Output clamp current, Iog (VO <0 0rVo>VEE) «vviviiiiiiiiiiiiiii i 50 mA
Continuous output current, lo (Vo =0toVeg) +vvvviiviiiiii i +50 mA
Continuous current througheach Vg OrGND ..o +100 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package .................. 1W

' DLpackage ...........c.eoevnn 1.4 W
Storage temperature range, Tgtg - cvervrrrreetitiiiiiiii -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 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.
Formore information, referto the Package Thermal Considerations application note in the 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \"
VIH High-level input voltage Veg=27Vto36Y 2
Voc=23Vt02.7V 1.7 v
. Vcc=27Vto3.6V 0.8 \%
ViL Low-level input voltage
Voc=23Vto2.7V 0.7
V| Input voltage 0 Vce \
Vo Output voltage 0 Vce v
Vg =23V -6| mA
IoH High-level output current Vog =27V -8 mA
Voc=3V -12|] mA
Voc =23V 6| mA
loL Low-level output current Veg=27V 8 mA
Voo =3V 12
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C
NOTE

4: Unused control inputs must be held high or low to prevent them from floating.
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SN74ALVCHR162409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES056 - SEPTEMBER 1995

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vet MIN TYPF MAX| UNIT
loH =-100 pA MIN to MAX | Vcg—0.2
IoH =—4 mA, VIH=17V 23V 1.9
VOH IO =—6 mA ViH=17V 23V 1.7 v
ViH=2V 3V 24
IoH =—8 mA, ViH=2V 27V 2
loH =-12 mA, ViH=2V 3V 2
loL = 100 pA MIN to MAX 0.2
IOL = 4 mA, V) =07V 2.3V 0.4
ViL=07V 23V 0.55
VoL loL=6mA v
ViL=0.8V 3V 0.55
loL =8 mA, ViIL=0.8V 27V 0.6
loL =12 mA, ViL=0.8V 3V 0.8
| V| =V or GND 3.6V 5| pA
V=07V 45
v: =17V 23V —45
li(hold) V=08V 3v 75 pA
Vi=2V -75
Vi=0t03.6V 3.6V +500
loz8 Vo = VoG or GND 3.6V 10| pA
Icc V| =Vgg or GND, lo=0 36V 40| pA
Alce Oneinputat Voc — 0.6 V,  Other inputs at Vo or GND 3Vto3.6V 750 | pA
Cj Controlinputs | V| =Vcg or GND 3.3V 4 pF
Cio |AorBports Vo=VgocorGND - 33V pF

T For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions.
% All typical values are at VoG = 3.3 V, TA = 25°C.
§For 110 ports, the parameter Igz includes the input leakage current.

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

VCf 0—.22\.;5 Y Vec=27V vc;:CO:.Sa\.Iav UNIT
MIN MAX| MIN MAX MIN MAX
folock  Clock frequency 0 120 0 120 0 120 | MHz
tw Pulse duration CLK high or low 4.2 4.2 3 ns
A or B before CLKT 1.9 1.9 1.4
) SEL before CLKT 5.1 42 35
tsu Setup time ns
SELEN before CLKT 25 25 1.8
PRE before CLKT 1 1 0.7
, A or B after CLKT 0.8 0.8 1
th Hold time S after CLKT 0 0 0 ns
SELEN after CLKT 0.5 0.5 0.8
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SN74ALVCHR162409

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES056 - SEPTEMBER 1995

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C_ = 50 pF (unless otherwise noted) (see Figure 1)

Vec=25V _ Vecc=33V
MIN MAX| MIN MAX| MIN MAX

fmax 120 120 120 MHz

tod CLK (A or B) BorA 2 75 71 15 62| ns

ten CLK (SEL) AorB 25 83 7.6 2 68| ns

tdis CLK (SEL) AorB 3 78 6.4 2 61| ns

tdis PRE AorB 35 84 71 25 64| ns

operating characteristics, Tp = 25°C

PARAMETER TEST CONDITIONS Vcic°?22‘-’t'> v cho'_a"’",a V| unr

Cpd  Power dissipation capacitance Outputs enabled CL=50pF f=10MHz 60 60 pF

Outputs disabled

timing diagram

SEL XRRRRK
| | | |
Send XOOOOOOONKKNKY,, 1. YOO  — YOOOOOEK

BB BRI
Port XXXRXRKRRXS RRXRHXRXK

QAN

Recelve ’."'.":’ "‘Q"""""”"‘

/
Port RREERLLRLRKKKY

CLK'I’\ orB CLK (SEL) .
AorB
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SN74ALVCHR162409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES056 - SEPTEMBER 1995

PARAMETER MEASUREMENT INFORMATION
Veg=25V £ 0.2V

o 48V TEST s1
O Open tpd Open
From Qutput tpLZ/tPZL 46V
Under Test GND tPHZ/tPZH GND
CL =50pF Q
(see Note A) 500
LOAD CIRCUIT lk_ tw _ﬂl
| | 23V
2.3V Input 1.2 VX X1.2 \')
Timing X1 2V ov
Input | oV
VOLTAGE WAVEFORMS
h—*——bl PULSE DURATION
[ tsu th | :
| | 2.3V
|g::lat X‘I 2V %.2 v Output 23V
ov Control
(low-level
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES enabling) ov

| |
—————— 23V Output 2y | 23V
Input H1.2V 1.2V Waveform 1 | : | + VoL+03V
| oV St1at4.6V | ———— VoL
| (see Note B)
tPLH _F_—‘J| L » -

|
| | tPHL Output

| ———VoH Waveform 2
Output 1.2V 1.2V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q,ty < 2.5 ns, tf < 2.5 ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tppz and tpHz are the same as tgjs.

F. tpz| and tpzH are the same as tep.

G. tpLH and tpH|_ are the same as tpd-

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCHR162409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES056 - SEPTEMBER 1995

PARAMETER MEASUREMENT INFORMATION
Vecc=27VAND33V £ 03V

oV TEST st
t, Open
o pd P
From Output Open tpLZ/tPzZL 6V
Under Test GND. tPHZ/tPZH GND
CL =50 pF
(see Note A)
LOAD CIRCUIT | ¢ tw ) ||
| \| 27V
27V Input 1.5 VX X1 S5V
Timing X1 5V ov
Input | ov
VOLTAGE WAVEFORMS
k——*———ﬂ PULSE DURATION
|t Tt .
| | 27V ’
|::$ )("5 v %5 v Output 27V
oV Control
(low-level
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES enabling) ov
______ 2.7V Output 3v
Input 15V 15V Waveform 1 | | £ voL+03V
I | ov o s:“’:sa‘; | P
see Note I t
t —H—J I I PHZ P
PLH | f—— tpy tpzH ¥ 4 |
| | Output
| ——— VoH Waveform 2
Output _ﬂ §1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, ty < 2.5 ns, tf < 2.5ns.
. The outputs are measured one at a time with one transition per measurement. .

. tpLz and tpHz are the same as tgjs.
tpzL and tpz are the same as tgp.
- tPLH and tpH|_are the same as tpg.

OmMmoOO

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16500
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES023 - JULY 1995

® Member of the Texas Instruments
Widebus™ Family

® UBT™ (Universal Bus Transcelver)
Combines D-Type Latches and D-Type
Flip-Flops for Operation in Transparent,
Latched, or Clocked Mode

® EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process

©® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil

Shrink Smali-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 18-bit universal bus transceiver is designed
for 2.3-V to 3.6-V Vg operation.

Data flow in each direction is controlled by
output-enable (OEAB and OEBA), latch-enable
(LEAB and LEBA), and clock (CLKAB and
CLKBA) inputs. For A-to-B data flow, the device
operates in the transparent mode when LEAB is
high. When LEAB is low, the A data is latched if
CLKAB is held at a high or low logic level. If LEAB
is low, the A-bus data is stored in the latch/flip-flop
on the high-to-low transiton of CLKAB.
Output-enable OEAB is active high. When OEAB
is high, the B-port outputs are active. When OEAB
is low, the B-port outputs are in the
high-impedance state.

DGG OR DL PACKAGE
(TOP VIEW)
oeAB 11 ] GND
LEAB []2 ] CLKAB
A1lls ] B1
GND [J4 gGND
A2 (ls B2
A3 [ls ] B3
Vee 7 NG
Adlls ] B4
A5 ] B5
AB ] B6
GND ] GND
A7 ] B7
" A8 ] B8
A9 ] B9
A10 ] B10
A1 ] B11
A12 ] B12
GND ] GND
A13 ] B13
A14 ] B14
A15 ] B15
Ve ] Vee
A16 ] B16
A7 ]1B17
GND ] GND
A18 B18
OEBA CLKBA
LEBA ] GND

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are
complementary (OEAB is active high, and OEBA is active low).

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vg through a
pullup resistor and OEAB should be tied to GND through a pulidown resistor; the minimum value of the resistor

is determined by the current-sinking capability of the driver.

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

The SN74ALVCH16500 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG)
packages, which provide twice the 1/0 pin count and functionality of standard small-outline packages in the

same printed-circuit-board area.

The SN74ALVCH16500 is characterized for operation from —40°C to 85°C.

EPIC, UBT, and Widebus are t