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INTRODUCTION

Texas Instruments (T1) Advanced System Logic group has a broad portfolio of devices designed
for high-speed memory interfacing. Sections 2, 3, and 4-Data Transceivers/Multiplexers, Address
Buffers/Latches/Flip-Flops, and Clock-Distribution Circuits—contain devices that have set the
industry standards for fast propagation-delay speeds, bus hold, and low simultaneous-switching
noise. Device families within this text include:

ALVC - One of the highest-performance 3.3-V bus-interface device families is ALVC. These
specially designed 3.3-V products are processed in 0.6-u CMOS technology, giving propagation
of delays less than 3 ns, along with current drive of 24 mA and static power consumption of 40 pA
for bus-interface functions. The ALVC devices have bus-hold cells on inputs to eliminate the need
for external pullup/pulldown resistors for floating inputs. The family also includes innovative
functions with integrated series-damping resistors for memory interleaving, multiplexing, and
interfacing to synchronous DRAMS.

SSTL - Tlisthe first to offer interface logic based on the new SSTL_3 (stub series terminated logic)
standard. With both an address driver and a clock driver that conform to this standard, Tl continues
to innovate logic for future generations of SDRAM.

LVT - The specially designed 3.3-V LVT family uses the latest 0.8-p BICMOS-process technology
for bus-interface functions. LVT can provide up to 24 mA of drive, 4-ns propagation delays, and,
in addition, consumes less than 100 pA of standby current. The inputs have the bus-hold feature
to eliminate the need for external pullup/pulldown resistors and |/Os that can tolerate up to 7 volts,
which can allow them to act as 5-V/3.3-V translators.

ALB -The specially designed 3.3-V ALB family uses the latest in 0.6-p technology for bus-interface
functions. ALB provides 25 mA of drive at 3.3 V and boasts a maximum propagation delay of
2.2 ns, making it the fastest Tl logic family to date. The inputs have clamping diodes to eliminate
signal overshoot and undershoot.

CDC - TlI's CDCs provide accurate clock-generation circuitry fundamental to every digital system,
producing timing signals that are used to synchronize system activity. To meet the stringent
clock-signal timing requirements of today’s systems, Tl offers a series of low-propagation delay and
skew, high-fan-out clock drivers designed to effectively drive high-performance clocking systems.

CBT - The CBT (crossbar technology) family is the industry’s bus switch of choice. CBT enables
abus-interface device to function in one of two valuable roles. When the switch is closed, itis a very
fast bus switch , effectively isolating buses. When the switch is open, it offers very little propagation
delay. These devices can function as high-speed bus interfaces for computer—system components
such as the central processing unit (CPU) and memory.

For more information on these or other Tl products, please contact your local Tl representative,
authorized distributor, the Tl technical support hotline at 972-644-5580, or visit the T| home page
at http://www.ti.com.

For a complete listing of all T! logic products, please order the Logic Selection Guide (literature
number SDYUQO1) by calling our literature response center at 1-800-477-8924.
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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

Alge

Icex

li(hold)

hH

ITH

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

Usedto determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp =Cpd Vcc? f+ loc Ve

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 Vg = 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,
establish a high level at the output

*Current out of a terminal is given as a negative value.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tPHL

tpHz

tpLH

tpLz

tpzn

tpzL

tsk()

tskq)

tsk(o)

tsk(p)

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

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

Input skew

The difference between any two propagation delay times that originate at different inputs and terminate
at a single output. Input skew describes the ability of a device to manipulate (stretch, shrink, or chop) a
clock signal. This is typically accomplished with a multiple-input gate wherein one of the inputs acts as
a controlling signal to pass the clock through. tgy ;) describes the ability of the gate to shape the pulse
to the same duration regardless of the input used as the controlling input.

Limit skew

The difference between 1) the greater of the maximum specified values of tp; 4 and tpy_and 2) the lesser
of the minimum specified values of tp_ 4 and tpy. Limit skew is not directly observed on a device but
rather is calculated from the data sheet limits for tp| 1 and tpp_ - tsk() quantifies for the designer how much
variation in propagation delay time will be induced by operation over the entire ranges of supply voltage,
temperature, outputload, and other specified operating conditions. Specified as such, tg(;) also accounts
forprocessvariation. Infact, all other skew specifications [tsk (o). tsk(i), tsk(p)» @ndtsk(pr)l are subsets oftgi);
they are never greater than tgyg;).

Output Skew

The difference between any two propagation delay times when a single switching input or multiple inputs
switching simultaneously cause muitiple outputs to switch, as observed across all switching outputs. 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.

Pulse Skew

The difference between propagation delay times tpyy_and tp; 4y when a single switching input causes one
or more outputs to switch. tg(p) quantifies the duty cycle characteristic of a clock driver. Certain
applications require a fixed duty cycle for proper operation. As an example, the CLK2 input of an
MC68020 processor operating at 40 MHz requires a duty cycle of 50 + 5%. tsk(p) is @ measure of a clock
driver’s ability to supply such a precisely controlied pulse.
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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 = transition from high to low level

— = value/level or resulting value/level is routed to indicated destination
— = 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

Qp = level of Q before the most recent active transition indicated by 4 or T
I one high-level pulse

L = one low-level pulse

Toggle each output changes to the complement of its previous level on each active
transition indicated by L 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.

I, inthe input columns, a row contains H, L, and/or X together with T and/or 1, this means the output is 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 Qg), 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, /L or LI", the pulse follows
the indicated input transition and persists for an interval dependent on the circuit.)
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

It is normal Tl 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.

|

i

o O m

s 5
a [
ci c
1D 6 _ D
~—————— @
R Pi
LATCH
s 5 CLR
o CLR
> C1
1D 6 _
> Q@
R P
FLIP-FLOP

C1
1D

LATCH

L I

R
b 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, asthese inputs are still active low, butthe presence or absence of the polarity
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) i still in phase with the data input (D or D); their active levels

change together.
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THERMAL INFORMATION

Pp—Maximum Power Dissipation - mwW

Pp— Maximum Power Dissipation — mW

DERATING CURVES FOR 210-MIL SHRINK SMALL-OUTLINE PACKAGE (DB)
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SN74ALVCH16500
18-BIT UNIVERSAL BUS TRANSCEIVER

WITH 3-STATE OUTPUTS
SCES023C - JULY 1995 — REVISED NOVEMBER 1996
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process

® UBT™ (Universal Bus Transceiver)
Combines D-Type Latches and D-Type
Flip-Flops for Operation in Transparent,
Latched, or Clocked Mode

® ESD Protection Exceeds 2000 V Per
MIL-STD-883, 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 18-bit universal bus transceiver is designed
for 2.3-V to 3.6-V V¢ 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 transition 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.

Data flow for B to A is similér 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 pulldown resistor; the minimum value of the resistor
is determined by the current-sinking/current-sourcing 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 I/O 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 trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information s current as of publication date. Copyright © 1996, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas instruments i
standard warranty. does not include

testing o nll';‘lmyumm
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SN74ALVCH16500
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES023C — JULY 1995 ~ REVISED NOVEMBER 1996
E—

logic diagram (positive logic)

oeaB —' >
CLKAB —> CD
LEAB —2 >
LA -2 lI>
30
CLKBA CD
OEBA —27 :{>
L
a2 |'> 1D s .,
c1
> CLK
4
1D
c1
CLK
v \ A 4 \A 4 v
\ /
\Y4
To 17 Other Channels

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

Supply vOItage range, VGG -« vevernrneretntet ittt aeieinnaieanaanas -0.5Vto4.6V
Input voltage range, VI: ExceptI/Oports(seeNote 1) .......c..cviiiiiiiiiiiin, -05Vto46V
/O ports (see Notes 1and2) ...........covvvnevnnnnn.. -05VtoVgc+0.5V

Output voltage range, Vo (see Notes 1and2) ..............cooviiiiiinin.. -05VtoVgc+05V
Input clamp current, K (V] < 0) .ot nii ittt i i ettt -50 mA
Output clamp current, lok (VO <0 0T VO >VEE) vvvietniinniniiiii i iiiiiiiiarineanenans +50 mA
Continuous output current, Io (Vo =0toVog) vvvviviniiiii i +50 mA
Continuous current through each Vgg orGND ... +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................. 1w
DLpackage ................... 1.4 W

Storage temperature range, Tstg « -« -« evemnrerrennnreerenia e ~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 to the Package Thermal Considerations application note in the ABT Advanced BICMOS Technology Data
Book.
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SN74ALVCH16500
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES023C - JULY 1995 — REVISED NOVEMBER 1996

timing requirements over recommended operating free-air temperature range (unless otherwise

note
VCf 0?22\.15 Y Vec=27V vci-c 0-..33\.13 Y UNIT
MIN MAX MIN MAX MIN MAX
folock  Clock frequency 0 150 0 150 0 150 | MHz
LE high 3.3 3.3 33
tw Pulse duration — ns
CLK high or low 3.3 3.3 3.3
Data before CLK{ 1.7 1.4 1.3
tsu Setup time Data before LE!, CLK high 1.1 1 1 ns
Data before LE., CLK low 1.9 1.6 1.4
Data after CLK{ 1.7 1.6 1.3
th Hold time Data after LEL, CLK high T2 1.8 15 ns
Data after LEL, CLK low 1.6 1.5 1.2

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

Voc=25V Veg =33V
MIN MAX]| MIN MAX| MIN MAX
fmax 150 150 150 MHz
AorB BorA 1 5.7 4.7 1 3.9
tpd LEAB or LEBA AorB 1 6.5 5.5 1 4.7 ns
CLKAB or CLKBA AorB 1 7.2 6.6 11 5.5
ten OEAB B 1 62 5.4 1 46| ns
tdis OEAB B 1.7 63 57| 15 5| ns
ten OEBA A 1 6.7 6.2 1 52| ns
tdis OEBA A 1 56 46 1 43| ns
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 40 81 F
pd P Outputs disabled =505 6 6 P

{if TEXAS
INSTRUMENTS
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SN74ALVCH16500
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES023C - JULY 1995 - REVISED NOVEMBER 1996
E—

NOTES:

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

o 6V
[o)
From Output Open
Under Test GND
CL =50 pF
(see Note A)
LOAD CIRCUIT
- 2.7V
Timing Kisv
P | ov
| tsu I th
27V

| | -
oot X X
15V 15V
Input ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 2.7V
Input 1.5V 15V
ov

tPLH —H

| |
| It—h:— tPHL

: | ——=—VOH
Output 1.5V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

. CL includes probe and jig capacitance.

TEST s1

tpd Open
tpLZ/tPZL 6V
tPHZ/tPZH GND

D

I | 27V
Input 1.5 VX X1 S5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27v
Control
(low-level
enabling) | — — — — — — oV
tpzL—¥ & |
A
||
Output - J|—'|"" 3v
Waveform 1 | 18V VoL +0.3V
StatéVv | ———— VoL
(see Note B) | tpHZ M| le-
tpzH & |
Output | v
Waveform 2 VOH-0.3V OH
S1 at GND
(seeNote B) e/ 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 < 10 MHz, Zo =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 tpH| 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
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024A ~ JULY 1995 — REVISED NOVEMBER 1996

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

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

® UBT™ (Universal Bus Transceiver)
Combines D-Type Latches and D-Type
Flip-Flops for Operation in Transparent,
Latched, or Clocked Mode

® ESD Protection Exceeds 2000 V Per
MIL-STD-883, 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 Puliup/Pulidown
Resistors

® Package Options Inciude Plastic 300-mil
Shrink Small-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 V¢ 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 low-to-high transition of CLKAB. When OEAB is high,
the outputs are active. When OEAB is low, the outputs are in the high-impedance state.

To ensure the high-impedance state during power up or power down, OEBA should be tied to V¢ through a
pullup resistor and OEAB should be tied to GND through a pulldown 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.

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).

The SN74ALVCH16501 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 SN74ALVCH16501 is characterized for operation from —40°C to 85°C.

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of lon date.
Products conform to specitications per the terms of Texas instruments i
standard does not ly Include

testing of all parameters. b .
INSTRUMENTS
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024A - JULY 1996 — REVISED NOVEMBER 1996

logic diagram (positive logic)

OEAB — >
CLKAB —2 >
2 N
LEAB
|V
Lesa 22 >
cLkBA —22 >
oEBA 2 4>
N '
3
A1 1D 54
|V c1 B1
> CLK
»
,ﬁ 1D
AN c1
CLK
v vy vy v
/
A\
To 17 Other Channels

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

Supply vOage range, VoG -« v v veeetti e e et —-05Vto4.6V
Input voltage range, V|: Except /O ports (see Note 1) ........oiiiiiiiiiiiiiieenennnn.. -05Vto46V
I/Oports (seeNotes1and2) ..........ccovvvvviinnnennn -05VtoVgg+05V

Output voltage range, Vo (see Notes 1and2) ............covviiininvnneinnn.. -05VtoVgg+05V
Input clamp current, Ik (V] <0) o .uenne ittt e e e e -50 mA
Output clamp current, lok (VO <0 0rVo>Vog) covvevniiiiiiiii i ieeaeas +50 mA
Continuous output current, Ig (VO =010 VEE) «vvvirniiii i eaeeene s +50 mA
Continuous current through each Vog OrGND ...ttt e e +100 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package .................. 1W
DLpackage ................... 1.4 W

Storage temperature range, Tgpg -« -« -« nuvereeuunreetitiia i —65°C to 1560°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 to the Package Thermal Considerations application note in the ABT Advanced BICMOS Technology Data
Book.

¥ Texas
INSTRUMENTS
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024A - JULY 1995 ~ REVISED NOVEMBER 1996
R

timin (8 requirements over recommended operating free-air temperature range (uniess otherwise
note
e v vog=27v | VeGSOV UNIT
MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 150 0 150 0 150| MHz
tw Pulse duration LE high 33 33 33 ns
CLK high or low 33 3.3 3.3
Data before CLKT 22 2.1 1.7
tsu Setup time Data before LEL, CLK high 1.9 1.6 1.5 ns
Data before LE, CLK low 1.3 1.1 1
N Hold time Data after CLKT 0.6 0.6 0.7 ns
Data after LEL, CLK high or low 14 1.7 1.4

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

Vec=25V Ve =33V
PARAMETER (lm?:') (ou.'rrgur) %oav | Vec=27v | Oy UNIT
MIN MAX| MIN MAX| MIN MAX
fmax 150 150 150 MHz
— AorB BorA 12 54 45 1 39
tod LE AorB 16 63 53] 13 46| ns
CLK AorB 17 67 56| 14 49
ten OEAB B 1.1 63 5.3 1 46| ns
tais OEAB B 22 64 57| 14 5| ns
ten OEBA A 14 68 6] 11 5] ns
tdis OEBA A 2 55 46| 13 42| ns
operating characteristics, Tp = 25°C
Vog=25V | Veg=33V
PARAMETER TEST CONDITIONS 0.2V +03V UNIT
TYP TYP .
de Power dissipation capacitance gz::z:: ::::;1 CL=50pF, f=10MHz 4: 5: pF
TEXAS
INSTRUMENTS
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024A — JULY 1995 — REVISED NOVEMBER 1996
N—

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

6V -
O TEST S1
o n
From Output Ope ‘ﬂd Osp \e’n
Under Test GND tpLZ/tpzL
CL= 50 pF tPHZ/tPZH GND
(see Note A)
LOAD CIRCUIT :1-— tw —b)
I : 2.7V
27V |ﬂp|ﬂ 1.5 VX X" S5V
Timing th v ov
Input A ov
VOLTAGE WAVEFORMS
k————*-——-bl PULSE DURATION
I tsu th |
Data | | 2.7V
Input X1 SV X1-5 v Output 27V
ov Control
VOLTAGE WAVEFORMS g:‘;’;'::;; _____ ov
SETUP AND HOLD TIMES !
LM - | e
: | tPLz-¥
|
______ 2.7V Output - _L—!_ 3v
Input 15V 1.5V Waveform 1 | XY | L voL+03V
| ov SiatéV |
tPLH | I | (see Note B) |
| H——D{— tPHL

| ———VoH Waveform 2
Output 1.5V 1.5V $1at GND
VoL (see Note B)

NOTES:

Output

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

Cy 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, Zo =50 Q, ty<2.5 ns, ty<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 2. Load Circuit and Voltage Waveforms

"9 TEXAS
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SN74ALVCH16600
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES030A — JULY 1995 — REVISED NOVEMBER 1996
R

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted R U .
CMOS) Submicron Process ?_E:g ; ?,: %%‘%‘AB
® UBT™ (Universal Bus Transceiver) a1l 54]] B1
Combines D-Type Latches and D-Type aNo (4 s3] GND
Flip-Flops for Operation in Transparent, alls s2[] B2
Latched, Clocked, or Clock-Enabled Mode asfls 51[] B3
® ESD Protection Exceeds 2000 V Per veell7 s50f] Voc
MIL-STD-883, Method 3015; Exceeds Adlls  4of)B4
200 V Using Machine Model (C = 200 pF, Asllo 48] B5
R=0) , Ael10  47[lB6
® Latch-Up Performance Exceeds 250 mA GND | 11 46]] GND
Per JEDEC Standard JESD-17 A7[}12  a4s[lB7
® Bus Hold on Data Inputs Eliminates the Asl13  44f]B8
Need for External Pullup/Pulldown Aofj14  43]lBO
Resistors A10[]15  42]l B10
® Package Options Include Plastic 300-mil At1llie  a1]IB11
Shrink Small-Outline (DL) and Thin Shrink A12[J17 4ol B12
Small-Outline (DGG) Packages GND[}18  39]] GND
A13[J19  3s8[lB13
description A4afl20  a7[lB14
) o o ) A15[21  3e[l B15
This 18-bit universal bus transceiver is designed Vocll22 35 Ve
for 2.3-V to 3.6-V VCC Operatlon. A16[1 23 34l B16
The SN74ALVCH16600 combines D-type latches A17[}24  33[]B17
and D-type flip-flops to allow data flow in GND[j2s  32f]GND
transparent, latched, and clocked modes. A18[j2s  31[]B18
Data flow in each direction is controlled by ?_Egﬁ 2; Zg %gt—::—:-%ﬁ
output-enable (OEAB and OEBA), latch-enable

(LEAB and LEBA), and clock (CLKAB and

CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and CLKENBA) 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 transition of CLKAB. Output enable OEAB is active low. When OEAB is low, the outputs are
active. When OEAB is high, the outputs are in the high-impedance state.

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA.

To ensure the high-impedance state during power up or power down, OE should be tied to Vo 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 SN74ALVCH16600 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 SN74ALVCH16600 is characterized for operation from —40°C to 85°C.

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated
Products conform to specifications

per the terms of Texas instruments

m mnr;ym wm processing does not necessarlly include ¢ ‘l‘EXAS
INSTRUMENTS
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SN74ALVCH16600
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES030A - JULY 1995 — REVISED NOVEMBER 1996

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

Supply vOIRage range, VoG « v v vvi ittt ie ettt i ettt -05Vto46V
Input voltage range, VI: Except /O ports (see Note 1) ... iiiiinnn.... -0.5Vi0 4.6V
/O ports (seeNotes1and2) ..............covvnvinennn, -05VtoVgg+0.5V

Output voltage range, Vo (see Notes1and2) ..........ccviviiiiiiiinennan... -05VtoVgc +0.5V
Input clamp current, ik (VI <0) ..veii e -50 mA
Output clamp current, lok (VO <O OrVO>VEE) tevrirrnenii it niaanans +50 mA
Continuous output current, lo (Vo =0t0VEE) v +50 mA
Continuous current througheach Vgg orGND ... e +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................. 1w
DLpackage ................... 1.4W

Storage temperature range, Tstg « ..« vvvvetrteiintiiiii —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 ABT Advanced BICMOS Technology Data
Book.

recommended operating conditions (see Note 4)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \"
Vj4  Highevel input voltage Vec=23Vt027y 17 v
Vec=27Vt036V 2
. Vec=23Vto27V 0.7
ViL Low-level input voltage Vooo27V036V 08 \
Vi Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \
Vcc=23V -12
IoH High-level output current Vec=27V -121 mA
Vec=3V —24
Vec =23V 12
loL Low-level output current Vcc=27V 12 mA
Vec=3V 24
AVAV Input transition rise or fall rate 0 10| nsV
TA Operating free-air temperature —40 85 °C
NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

%
INSTRUMENTS
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SN74ALVCH16600
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES030A - JULY 1995 — REVISED NOVEMBER 1996

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

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Vec=25V Veg =33V
FROM TO : Veg=27V
£0.2V £0.3V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX| MIN MAX
fmax 150 150 150 MHz
AorB BorA 1 5.7 4.7 1 4
tpd LEAB or LEBA AorB 1 6.5 5.5 1 4.8 ns
CLKAB or CLKBA AorB 14 79 68| 13 57
ten OEAB or OEBA AorB 14 74 63| 11 52| ns
tdis OEAB or OEBA AorB 1.7 57 4.7 1.2 4.4 ns
operating characteristics, Tp = 25°C
Vec=25V | Vcg=33V
PARAMETER TEST CONDITIONS 0.2V 03V UNIT
TYP TYP
N § Outputs enabled 43 56
Cpd Power dissipation capacitance - CL=50pF, f=10MHz pF
Outputs disabled 6 6
INSTRUMENTS
2-23



SN74ALVCH16600
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES030A - JULY 1995 — REVISED NOVEMBER 1996

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND33V + 03V

(A"
s1 O TEST s1
o
From Output soq Open . t,;a O:\o}n
Under Test GND PLZ/tPZL
tPHZtPZH GND
Cp=50pF 500 Q
(see Note A) I
LOAD CIRCUIT :1—-—— tw —»
| { 2.7V
2.7V Input 1.5 VX X‘L5 \)
Timing X1 By oV
Input | ov
: VOLTAGE WAVEFORMS
h———-*———-—ﬂ PULSE DURATION
| feu th
Data | | 27V
In;ut X1 5V %.5 v Output 27V
" ov Control
(low-level
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES enabling) ov
______ 27v Output 3v
Input 15V 15V Waveform 1
| oV StatéVv VoL
| T (see Note B)
tpLH ——p————“ !
l = tenL Output ,
v
I ———VoH Waveform 2 VOH-0.3V OH
Output 1.5V 15V S1at GND E
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Ci 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. 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 tgs.

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

G. tpLH and tpy| are the same as tpd-

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES027A - JULY 1995 - REVISED NOVEMBER 1996

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

® UBT™ (Universal Bus Transceiver)
Combines D-Type Latches and D-Type
Flip-Flops for Operation in Transparent,

OEAB {J1 56 ] CLKENAB

At{]3 54{1 B1
Latched, Clocked, or Clock-Enabled Mode ano il Y | P
® EPIC™ (Enhanced-Performance Implanted alls 520l B2
CMOS) Submicron Process Aafls 51083
® Bus Hold on Data Inputs Eliminates the Vee 7 50 Vee
Need for External Pullup/Pulldown Aslls a9[l B4
Resistors Asllo s8]l B5
® ESD Protection Exceeds 2000 V Per A6 L}10 a7]lB6
MIL-STD-883, Method 3015; Exceeds GND [} 11 46]] GND
200 V Using Machine Model (C = 200 pF, A7 45{1B7
R=0) A8l]13  44]]B8
® Latch-Up Performance Exceeds 250 mA Aoll14  43liB9
Per JEDEC Standard JESD-17 Ato{j1s  42]iB10
® Package Options Include Plastic 300-mil Al1lj1e  a1llBN
Shrink Small-Outline (DL) and Thin Shrink A12Q17 40l B12
Small-Outline (DGG) Packages GND(18  30l1GND
A13]19 38| B13
description At14{]20 a7[iB14
A15[]21 36l B15
This 18-bit universal bus transceiver is designed Vocllzz  3sflvee
for 2.3-V to 3.6-V Vg operation. A16[l2s  34[lBi6
The SN74ALVCH16601 combines D-type latches A17(24  33IB17
and D-type flip-flops to allow data flow in GNDl}25  32{] GND
transparent, latched, and clocked modes. Als{]2s  s31[IB18
) o OEBA 30]] CLKBA
Data flow in each direction is controlled by LeBallzs 20l cTrENBA

output-enable (OEAB and OEBA), latch-enable
(LEAB and LEBA), and clock (CLKAB and
CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and CLKENBA) 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 low-to-high transition of CLKAB. Output enable OEAB is active low. When OEAB is low, the outputs are
active. When OEAB is high, the outputs are in the high-impedance state.

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA.

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 SN74ALVCH16601 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 SN74ALVCH16601 is characterized for operation from —40°C to 85°C.

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of mlc'auon m Copyright © 1996, Texas Instruments Incorporated
L Instrum:

Products conform to specifications per the terms of

andard waranty. o 9 o ot rceemarly ke “’) TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-27




SN74ALVCH16601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES027A - JULY 1995 ~ REVISED NOVEMBER 1996
R——

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

Supply VOHAge range, VoG -« vvvnvntnin ittt ittt i -0.5Vto46V
Input voltage range, VI: Except /O ports (seeNote 1) .........cooiiiiiiiiiiiiiiiin... -05Vtod46V
/Oports (seeNotes1and2) ...............ccovvvnnnnt. -05VtoVgc +05V

Output voltage range, Vo (see Notes 1and2) ...........ccoeviiviiiiiiiinnnn, -05VtoVgc+05V
Input clamp current, Ik (VI <0) oottt i i i i i s =50 mA
Output clamp current, lok (VO <00rVo>Veg) covvvniviiiiiiiiiiiiiii e +50 mA
Continuous output current, o (Vo =0toVEE) tvvevir i +50 mA
Continuous current through @ach Vg OrGND ... ..cciiiiiii ittt +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................. 1w
DLpackage ................... 1.4W

Storage temperature range, Tstg -« .eeeeeeiiiniieiiiiiii —-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, ard
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 Considerations application notein the ABT Advanced BICMOS Technology Data
Book.

recommended operating conditions (see Note 4)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \
. . Vocc=23Vto27V 1.7
ViH High-level input voltage v
Vecc=27Vto3.6V 2
viL Low-level input voltage Yoc=23V102 7Y 97 v
Vecg=27Vt03.6V 0.8
Vi Input voltage 0 Voo \]
Vo Output voltage 0 Vce \
Veec=23V -12
IoH High-level output current Vee=27V -121 mA
Vocc=3V ] —24
Ve =23V 12
loL Low-level output current Veg=27V 12| mA
Vec=3V 24
At/Av Input transition rise or fall rate 0 10| nsV
TA Operating free-air temperature -40 85 °C

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

3
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SN74ALVCH16601

18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES027A — JULY 1995 - REVISED NOVEMBER 1996
B

switching characteristics over recommended ran(ges of suppl}l voltége and operating free-air

temperature, C;_ = 50 pF (unless otherwise noted) (see Figures 1 and 2)
Vec=25V Vec =33V
FROM TO Vec=27V
£0.2V +0.3V
PARAMETER (NPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX| MIN MAX
fmax 150 150 150 MHz
AorB BorA 1.3 49 4.6 4.1
tod LEAB or LEBA AorB 12 56 5.3 47| ns
CLKAB or CLKBA AorB 17 62 5.8 5
ten OEAB or OEBA AorB 12 64 6.1 52| ns
tais OEAB or OEBA AorB 21 54 4.8 44] ns
operating characteristics, Tp = 25°C
V=25V | Vgc=33V
PARAMETER TEST CONDITIONS 0.2V +03V UNIT
TYP TYP
Outputs enabled 41 52
Power dissipati ita CL=50pF, f=10MH F
de ower dissipation capacitance Outputs disabled L p z s s p!
INSTRUMENTS
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SN74ALVCH16601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES027A ~ JULY 1995 — REVISED NOVEMBER 1996

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V + 0.3V

6V
o} TEST S1
O 0O
From Output pen "7:’ Oep ‘eln
Under Test GND :PLZ/‘PZL o~
CL =50 pF PHZ/\PZH
(see Note A)
LOAD CIRCUIT :‘-— tw —
| I 2.7V
2.7V Input 1.5 VX X;.s \")
Timing X1 5V ov
Input A ov .
VOLTAGE WAVEFORMS
h——blﬂ—b! PULSE DURATION
| ‘lsu th |
Data | | 27V
ll‘\put X" S5V X1 5V 0utput
oV Control
VOLTAGE WAVEFORMS (e':::ﬁ;)'
SETUP AND HOLD TIMES
______ 2.7V Output
Input 15V 15V Waveform 1
oV S1at6V
| | (see Note B)
tpLH —¢—! |
| j—— ¢
| | Th 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. 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. Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zp = 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 tgjs.
F. tpzL and tpzH are the same as tgp.
G

- tpLH and tpH_ are the same as tpq.

Figure 2. Load Circult and Voltage Waveforms
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SN74ALVCH162601
18-BIT UNIVERSAL BUS TRANSCEIVER

WITH 3-STATE OUTPUTS
SCES026A — JULY 1995 — REVISED NOVEMBER 1996
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance implanted SEAs [ —
CMOS) Submicron Process OEABU1 ~ s6| CLKENAB

® UBT™ (Universal Bus Transceiver)
Combines D-Type Latches and D-Type
Flip-Flops for Operation in Transparent,
Latched, Clocked, or Clock-Enabled Mode

® Output Ports Have Equivalent 26-Q Series Vocll7 50[) Ve
Resisters, So No External Resistors Are aalls sl B4
Required A5{]9 48]l B5
® ESD Protection Exceeds 2000 V Per A6llio  47]lBS
MIL-STD-883, Method 3015; Exceeds 200 V GND [111 461 GND
Using Machine Model A7 12 451187
(C =200pF, R=0) Asfliz  44flB8
® Latch-Up Performance Exceeds 250 mA Agll14  43]IB9
Per JEDEC Standard JESD-17 A10Q}15 42]1B10
® Bus Hold on Data Inputs Eliminates the Af1lj1e  a1flB11
Need for External Pullup/Pulldown A12{]17  4ofl B12
Resistors GND [} 18 39| GND
® Package Options Include Plastic 300-mil A13[J1e  381B13
Shrink Small-Outline (DL) and Thin Shrink Al4lj20  37]1B14
Small-Outline (DGG) Packages A15J21  36]IB15
Vecl]22 35 Vee
description A16[}23 34]1B16
A17[J2s  s3)lB17
This 18-bit universal bus transceiver is designed GND[l2s 3201GND
for 2.3-V to 3.6-V V¢ operation. Atslles  31flB18
The SN74ALVCH162601 combines D-type OEBA[J27  30[] CLKBA

latches and D-type flip-flops to allow data flow in LEBA[}28 CLKENBA
transparent, latched, and clocked modes.

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA),
and clock (CLKAB and CLKBA) inputs. The clock can be controlied by the clock-enable (CLKENAB and
CLKENBA) 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 transition of CLKAB. When OEAB is low, the outputs are active.
When OEAB is high, the outputs are in the high-impedance state.

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA.
The B-port outputs include 26-Q series 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.

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l

standard warranty. P g does not y include

testing of all parameters. l
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SN74ALVCH162601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES026A — JULY 1995 — REVISED NOVEMBER 1996

logic diagram (positive logic)

1

OEAB cD
CLKENAB —2 :,D
cLkAB —2 ll>
2 N
LEAB
|
LeBA —28 ll>
CLKBA 30 ll>
GLKENBA —22 CD
OEBA —2 4{>
¢—iCE ‘
a2 ,l> 1D 84 o
c1
> CLK
b CE}—e
1D
c1
CLK
v var vy v
\ /
\'
To 17 Other Channels
X Texas
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SN74ALVCH162601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES026A — JULY 1995 - REVISED NOVEMBER 1996
R

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

otherwise noted)

PARAMETER TEST CONDITIONS vce MIN TYPT wMAX]| uNIT
IOH =-100 pA 23V103.6V | Vee-02
IOH = —4 MA, ViH=17V 23V 1.9
VOH (B port) IOH = -6 mA V=17V 2.3V 1.7 v
ViR=2V 3V 2.4
IOH = -8 MA, ViH=2V 27V 2
I0H =-12 mA, Vig=2V 3V 2
IOH = ~100 pA 2.3V103.6V |Vge-0.2
1OH =—6 MA, ViH=17V 23V 2
Vo (A port V=17V 2.3V 1.7 v
OH (Aport IOH = =12 mA ViH=2V 27V 2.2
ViH=2V 3V 2.4
IOH = —24 mA, ViH=2V 3V 2
loL = 100 pA 2.3V103.6V 0.2
loL=4mA, ViL=07V 23V 0.4
VoL (8 port) loL =6 mA ViL=07V 23V 0.55 v
VjL=08V 3V 0.55
loL=8mA, ViL=08V 27V 0.6
IoL = 12 mA, . V|L=08V 3V 0.8
loL = 100 pA 2.3V103.6V 0.2
loL =6 mA, ViL=07V 23V 0.4
VoL (A port) VIL=07V 23V 07| Vv
loL = 12mA ViL=08V 27V 0.4
IOL = 24 MA, Vi =08V 3y 0.55
I V) = VGG or GND 36V 5| pA
V=07V 23V 45
V=17V —45
lithold) V=08V 3V 75 A
Vi=2V -75
Vi=0t03.6 V¥ 36V +500
loz8 Vo = VG or GND 36V 10| pA
Icc V| = Vg or GND, 0=0 36V 40| pA
Alce OneinputatVcc—-0.6V, Other inputs at Vocor GND | 3Vto 3.6V 750 upA
Cj Control inputs | V| = Voc or GND 33V 4 pF
Cio A or B ports Vo = Vg or GND 33V 8 pF

T All typical values are measured at Vg = 3.3 V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current required to switch the input from one state to another.
§ For 1/O ports, the parameter Iz includes the input leakage current.

'@‘TEXAS
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SN74ALVCH162601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES026A - JULY 1995 - REVISED NOVEMBER 1996
R

PARAMETER MEASUREMENT INFORMATION
Veg=25V + 0.2V

o 48V
L] o
From Output 5000 Open
Under Test GND
(see Note A) I
LOAD CIRCUIT
Timi 23V
:: ’:ﬂ X1 2V
P | ov
| tgu I th |
owe V¢, 2
1.2V X1.2 v
Input ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 2.3V
Input 1.2V 1.2V
| oV

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST S1

tod Open
tpLzitPzL 4.6V
tPHZ/tPZH GND

v

| | 23V
Input 1.2 VX X1.2 v
ov
VOLTAGE WAVEFORMS
PULSE DURATION
Output 23v
Control
(low-level
enabling) ov

Outpui 23V
Waveform 1
St1at46V V,
(see Note B) oL
Output
Waveform 2 Vol
S1at GND
(see Note B) 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< 10 MHz, Zo =50 Q, ty<2.5ns, tf<2.5ns.

. tpLz and tpz are the same as tgjs.
. tpz|L and tpzH are the same as tgp.
- tpLH and tpHy_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

3
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SN74ALVCH16901
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH PARITY GENERATORS/CHECKERS

SCES010B ~ JULY 1995 — REVISED NOVEMBER 1996

description

DGG PACKAGE
(TOP VIEW)

Member of the Texas Instruments
Widebus+™ Family

EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process

UBT™ (Universal Bus Transcelver)
Combines D-Type Latches and D-Type
Flip-Flops for Operation in Transparent,

1CLKENAB [}1 64]] 1CLKENBA

Latched, or Clocked Mode 1Ag£g :g : é‘iﬁn
Simultaneously Generates and Checks 1A1 ssf] 1B1
Parity 1A2 s7[] 182
Option to Select Generate Parity and Check 1A3 56{] 1B3
or Feed-Through Data/Parity in A-to-B or Veo s5[] Voe
B-to-A Directions 1A4 54[] 1B4
ESD Protection Exceeds 2000 V Per 1A5 53] 1B5
MIL-STD-883, Method 3015; Exceeds 1A6 52{] 1B6
200 V Using Machine Model (C = 200 pF, GND 51[] GND
R=0) 1A7 s0}) 1B7
Latch-Up Performance Exceeds 250 mA 1A8 49} 1B8
Per JEDEC Standard JESD-17 2A1 48l 2B1
Bus Hold on Data Inputs Eliminates the 2A2 471 282
Need for External Pullup/Pulldown GND 46 GND
Resistors 2A3 45}) 2B3
. . . 2A4 44]] 2B4
Packaged in Thin Shrink Small-Outline 2A5 43f1 285
Package Veo 22l Voo
2A6 41|} 2B6
2A7 [J25  40}) 2B7
This 18-bit (dual-octal) noninverting registered 2A8 {J26 39} 2B8
transceiver is designed for 2.3-V to 3.6-V V¢ GND [J27  38]] GND
operation. 2APAR |[] 28 37]] 2BPAR
The SN74ALVCH16901 is a dual 9-bit to dual 9-bit o : »o% : A
parity transceiver with registers. The device can SET O3 24l ODD/EVEN

operate as a feed-through transceiver or it can
generate/check parity from the two 8-bit data
buses in either direction.

The SN74ALVCH16901 features independent clock (CLKAB or CLKBA), latch-enable (LEAB or LEBA), and
dual 9-bit clock-enable (CLKENAB or CLKENBA) inputs. It also provides parity-enable (SEL) and parity-select
(ODD/EVEN) inputs and separate error-signal (ERRA or ERRB) outputs for checking parity. The direction of
data flow is controlled by OEAB and OEBA. When SEL is low, the parity functions are enabled. When SEL is
high, the parity functions are disabled and the device acts as an 18-bit registered transceiver.

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

2CLKENAB [} 32 33]] 2CLKENBA

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

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

PRODUCTION DATA Information Is current as of
Products conf

lorm to

ication date.

standard waranty.
testing of all parameters.

spacifications per the terms of Texas instruments
P W,donnm Include
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SN74ALVCH16901
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH PARITY GENERATORS/CHECKERS

SCES010B - JULY 1995 - REVISED NOVEMBER 1996

FUNCTION TABLET
INPUTS OUTPUT
CLKENAB OEAB LEAB CLKAB A B

X H X X X z
X L H X L L
X L H X H H
H L L X X Bot
L L L T L L
L L L T H H
L L L L X Bot
L L L H X BoS

T A-to-B data flow is shown: B-to-A flow is similar, but uses OEBA,
LEBA, and CLKENBA.

¥ Output level before the indicated steady-state input conditions were
established
§ Output level before the indicated steady-state input conditions were
established, provided that CLKAB was low before LEAB went low

*’? TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN74ALVCH16901
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH PARITY GENERATORS/CHECKERS

SCES010B - JULY 1995 - REVISED NOVEMBER 1996

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

Supply VOtage range, VGG « -« v vvevnernt it iiiii it i ittt i ieniaeanians -0.5Vto4.6V
Input voltage range, V|: Except /O ports (seeNote 1) ....... . ..., -0.5Vt04.6V

/O ports (seeNotes1and2 ..............covuinnnnnn.. -0.5VtoVgc+05V
Output voltage range, Vo (see Notes 1and2) ..........ccviiiiiiiiiiiiinnennn, -0.5VtoVgc+05V
Input clamp current, K (V) <0) ..o e e e e -50 mA
Output clamp current, lok (VO <O 0rVO>VEE) tvvir it ci i +50 mA
Continuous output current, o (VO =01t0VEE) - vvirininiii e +50 mA
Continuous current through each Vog orGND ... e +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note B) e e e e, 1W
Storage temperature range, Tatg .« .-« vverniiiiniii 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. 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 ABT Advanced BiCMOS Technology Data
Book.

recommended operating conditions (see Note 4)

MIN MAX | UNIT
Vee Supply voltage ' 23 36 \Y
VIH High-level input voltage Vec=23V1027V 17 v
Voc=27Vto36V 2
ViL Low-level input voltage Voo =23V1027V 97 \
Vocc=27Vto3.6V 0.8
Vi Input voltage 0 Ve v
Vo Output voltage ' 0 Vce Vv
Vcc=23V -12
loH High-level output current Vec=27V =121 mA
Vec=3V -24
Vecc=23V 12
loL Low-level output current Vecc=27V 12| mA
) Voc=3V 24
AVAV 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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SN74ALVCH16901
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH PARITY GENERATORS/CHECKERS

SCES010B - JULY 1995 — REVISED NOVEMBER 1996

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

Voc=25V _ Vec=33V
PARAMETER (;1%'!:) (ou.'rrgun 0.2V Vee=27V *—9 0.3V UNIT
MIN MAX| MIN MAX| MIN MAX
fmax 125 125 125 MHz
AorB BorA 15 58 4.8 1 44
AorB BPAR or APAR 25 95 7.6 2 67
APAR or BPAR BPAR or APAR 15 6.3 5.2 1 47
APAR or BPAR ERRA or ERRB 25 103 8.7 2 7.5
ODD/EVEN ERRA or ERRB 2 93 79| 15 68
ODD/EVEN BPAR or APAR 2 89 76| 15 65
SEL BPAR or APAR 15 67 5.9 1 541
CLKAB or CLKBA AorB 1.5 7 5.8 1 5.1
tod CLKAB or CLKBA pg;cz:;g‘:::h 2 77 63| 15 56| ns
CLKAB or CLKBA ;':r’i?yﬂg::s;?:i 3 108 87 2 77
CLKAB or CLKBA ERRA or ERRB 3 111 8.9 2 79
LEAB or LEBA AorB 15 6.6 55 1 48
LEAB or LEBA b:;‘y“;:;ﬁfggh 2 73 6 15 53
LEAB or LEBA ;F;i’:yﬁg:’n:f;':‘; 3 104 83 2 74
LEAB or LEBA ERRA or ERRB 3 105 8.5 2 75
ten OEAB or OEBA B, BPAR or A, APAR 15 6.8 6.1 1 53| ns
tis OEAB or OEBA B, BPAR or A, APAR 2 63 52| 15 49| ns
ten OEAB or OEBA ERRA or ERRB 15 67 5.5 1 49| ns
tais OEAB or OEBA ERRA or ERRB 2 75 6.5 1 57| ns
ten SEL ERRA or ERRB 15 7.2 6.5 1 55| ns
tdis SEL ERRA or ERRB 2 6.6 5.4 15 49| ns
operating characteristics, Tp = 25°C
Vec=25V | Vecg=33V
PARAMETER TEST CONDITIONS +0.2V +03V UNIT
TYP TYP
C Power dissipation capacitance Qutputs enabled CL=50pF, f=10MHz 2 2z F
pd Outputs disabled | -~ - P 5 8 P
‘k’? TEXAS
INSTRUMENTS
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SN74ALVCH16901
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH PARITY GENERATORS/CHECKERS

SCES010B - JULY 1995 - REVISED NOVEMBER 1996

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND33V £ 0.3V

o8V TEST s1
o d Open
From Output Open QPL;F;‘IPZL 6V
Under Test GND tPHZ/tPZH GND
CL =50 pF
(see Note A)
LOAD CIRCUIT I""“‘“‘ tw "—“"I
| i 2.7V
27V Input 1.5 VX X1 5V
Timing X1 5V ov
Input | ov
VOLTAGE WAVEFORMS
k—*—ﬂ PULSE DURATION
| tsu th |
Data | | 27V
Input X1 5V %.5 v Output
oV Control
VOLTAGE WAVEFORMS gf‘:;'lfr‘l’;,'
SETUP AND HOLD TIMES
______ 27V Output
Input . . Waveform 1
15V I 15V ov Stat6V
| | (see Note B)
tpLH —H '
| j—p—t
| | PHL Output
| ——— VoH Waveform 2
Output S1at GND
p 15V 15V VoL (s00Note )
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, Zo =50 Q, ty<2.5 s, 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 tpy_ are the same as tpg.

OmMmoO

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVT16500, SN74LVT16500
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
SCBS146D — MAY 1992 — REVISED NOVEMBER 1996
® State-of-the-Art Advanced BICMOS SN54LVT16500. .. WD PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT16500. -(.)PD?IIG OR DL PACKAGE
Operation and Low-Static Power : 4 EW)
Dissipation oeasl1 U sl anD
® Members of the Texas Instruments LEAB[]2 55[) CLKAB
Widebus™ Family a1lls 5401 B1
® Support Mixed-Mode Signal Operation (5-V GND J4 53 g GND
Input and Output Voltages With 3.3-V V¢c) A2lls 52[] B2
® Support Unregulated Battery Operation A3(]s 51]] B3
Down to 2.7V Vecll7  s0fvee
® UBT™ (Universal Bus Transcelver) A4lls  aoflBa
Combines D-Type Latches and D-Type asfle  4s8flBs
Flip-Flops for Operation in Transparent, Asll10  47]B6
Latched, or Clocked Mode GNDj11  4s[J GND
® Typical VoLp (Output Ground Bounce) A7 :2 :i g 27
<0.8VatVeg =33V, Tp =25°C A8 8

Aof]14  43]IBo
A10f}1s  42[B10
A11[J16 41} B11
A12[]17 40l B12

GNDl1s 39l GND

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

® Latch-Up Performance Exceeds 500 mA A13[J19  s8[IB13
Per JEDEC Standard JESD-17 A14[]20  37[]B14

® Bus Hold on Data Inputs Eliminates the A15(] 21 36l B15
Need for External Pullup/Pulldown Vecll22 351 Ve
Resistors At6[J2s  34fIB16

® Support Live Insertion A7[]2s  s3[IB17

® Distributed Vg and GND Pin Configuration GND[J25  a2]] GND
Minimizes High-Speed Switching Nolse 5 é‘ng ;‘75 2(‘) %%

® Flow-Through Architecture Optimizes
PCB Layout LEBA[]28  29[]) GND

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Smali-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Package
Using 25-mil Center-to-Center Spacings

description

The 'LVT16500 are 18-bit universal bus transceivers designed for low-voltage (3.3-V) Vg operation, but with
the capability to provide a TTL interface to a 5-V system environment.

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 transition 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.

Widebus and UBT are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated
DATA Information currnt s of publcaion dte, Products conlom o l
8| cations Instrum standard warranty,
prbcessing doss ol fretons testng of ai TEXAS
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SN54LVT16500, SN74LVT16500
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS146D - MAY 1992 - REVISED NOVEMBER 1996

logic symbolt

OEAB
CLKAB
LEAB

OEBA
CLKBA
LEBA

A1

A2
A3
A4
A5
A6
A7
A8
A9
A10
A1l
A12
A13
A14
A15
A16
A17
A18

1
=
————D 2¢3
2
— Tle
G2
27
—_— DN ENg
30
— N 508
28
I N
G5
3 ) L 54
LN - PR
4v 1 6D
5 52
—— [~
6 51
— >
8 49
—>— >
9 48
—_——r] —>——
10 47
—>— —>—
12 45
—_—r—] | —>—
13 44
—— —>—
14 43
—_—— —o—
15 42
—— —t>———
16 41
—>—] —p——
17 40
—_——r] oo—
19 38
—>—] —>—
20 37
—_—r— —>—
21 36
—_] —o—
23 34
1 —>—
24 33
—>— —>—
26 31
B o | —>—

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

B1

B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
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SN54LVT16500, SN74LVT16500
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS146D - MAY 1992 - REVISED NOVEMBER 1996

recommended operating conditions (see Note 4)

SN54LVT16500 | SN74LVT16500 UNIT
MIN MAX MIN MAX

Vee Supply voltage 27 Sé 27 36 \
ViH High-level input voltage 2 & 2 \
ViL Low-level input voltage 2§§ 0.8 \
\ Input voltage (2@2‘ 5.5 5.5 \
10H High-level output current & 24 -32 mA
IoL Low-level output current A9 48 64 mA
AVAV Input transition rise or fall rate |T)utputs enabled Q’Q' 10 10 ns/V
TA Operating free-air temperature -55 126 —40 85 °C

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

PRODUCT PREVIEW information concerns products In the formative or
ﬁfmnwmmfmammm h
or discontinue these products without notice. EXAS
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SN54LVT1 6500, SN74LVT16500
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS146D - MAY 1992 — REVISED NOVEMBER 1996
N——

timing requirements over recommended operating free-air temperature range (unless otherwise

noted) (see Figure 1)

SN54LVT16500 SN74LVT16500
v°f°f33§ V| veg=27v chof‘:"f V'l vec=27v | unrr
MIN MAX| MIN MAX MIN  MAX MIN MAX
folock  Clock frequency 0 150 0 1256 0 150 0 126 | MHz
tw Pulse duration LE high 33 j@ 33 3.3 ns
CLK high or low 3.3 3.3 3.3
A before CLKABL 18 g 18 11
. B before CLKBAL 1.9 SEE 1.9 1.2
fu  Setuptime A or B before LEL , CLK high 22 f 13 22 13 ns
A or B before LEL , CLK low 2.7 § 1.9 2.7 1.9
A or B after OLKL 12 = 12 12 12
th Hold time ns
Aor B after LEL 0.9 1.1 0.9 1.1

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

SN54LVT16500 SN74LVT16500
FROM TO Voc=33V _ Veg=33V ~
PARAMETER (INPUT) (OUTPUT) oy Vog=27V oy V=27V | UNIT
‘ MIN MAX| MIN MAX|[ MIN TYPT MAX| MIN MAX
fmax 150 125 150 125 MHz
1 1.7 58 7] 17 3 54 6.8
PLH BorA AorB & ns
tPHL 1.6 6] & 78] 16 32 59 7.7
tPLH 23 73| & 89| 23 4 7 85
LEBA or LEA AorB ns
tPHL orLEAB 27 82 |§g 98| 27 43 79 97
I CLKBA ] 8.8 2 41 7 83
PLH CLKBA or AorB 2 ?ﬁg s
PHL CLKAB 24 10| 24 44 79 9.9
tpzH OEBA or 12 ,gz%.z 61| 12 3 5 59
AorB ns
tpzL OEAB 15 59 7 15 3 58 6.9
[ OEBA 27 17 X 27 4 7.4 8.3
PHZ OEBA or AorB 8.6 6 I
tpLz OEAB 28 7.3 77| 28 47 67 72
t All typical values are at Vo = 3.3 V, T = 25°C. .
PRODUCT PREVIEW products In the or
Wmﬁ w:uh Tomc lmn'mmnue ﬁ“ﬁuﬁ.“mﬂ% i
O et I o wihout s TEXAS .
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SN54LVT16501, SN74LVT16501
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
SCBS147G - MAY 1992 — REVISED NOVEMBER 1996
I——
® State-of-the-Art Advanced BICMOS SN54LVT16501 . .. WD PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT16501 . '633:: OR DL PACKAGE
Operation and Low-Static Power m W)
Dissipation

® Members of the Texas Instruments
Widebus™ Family

® Support Mixed-Mode Signal Operation (5-V
Input and Output Voltages With 3.3-V Vg¢)

® Support Unregulated Battery Operation
Downto 2.7V

® UBT™ (Universal Bus Transceiver)
Combines D-Type Latches and D-Type
Flip-Flops for Operation in Transparent,
Latched, or Clocked Mode

® Typical VoLp (Output Ground Bounce)
<0.8VatVgc=3.3V, Ty =25C

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

® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17

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

® Support Live Insertion

® Distributed Ve and GND Pin Configuration
Minimizes High-Speed Switching Noise

® Flow-Through Architecture Optimizes
PCB Layout

® Package Options:include Plastic 300-mil
Shrink Smali-Outline (DL) and Thin Shrink
Smali-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Package
Using 25-mil Center-to-Center Spacings

description

The 'LVT16501 are 18-bit universal bus transceivers designed for low-voltage (3.3-V) Vgg operation, but with
the capability to provide a TTL interface to a 5-V system environment.

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 devices operate 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 low-to-high transition of CLKAB. When OEAB is high,
the outputs are active. When OEAB is low, the outputs are in the high-impedance state.

Widebus and UBT are trademarks of Texas Instruments Incorporated.
L

PRODUCTION DATA information s current as of 1,:ummmm date. Copyright © 1996, Texas Instruments Incorporated
standard warranty. 'W&mwcﬁ' nmmcm I
ating of s parmetere. TEXAS
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SN54LVT16501, SN74LVT16501
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS147G — MAY 1992 - REVISED NOVEMBER 1996
R

logic symbolt

OEAB
CLKAB
LEAB

OEBA
CLKBA
LEBA

A1

A2
A3
A4
A5
A6
A7
A8
A9
A10
A1
A12
A13
A14
A15
A16
A17
A18

EN1
> 2C3
c3
G2
EN4
[> 5C6

Ccé
G5

3D

A\

4v

6D

Rl

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

B1

B2
B3
B4
B5
B6
B7

B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
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SN54LVT16501, SN74LVT16501
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS147G - MAY 1992 - REVISED NOVEMBER 1996

recommended operating conditions (see Note 4)

SN54LVT 16501 | SN74LVT16501 UNIT
MIN MAX MIN MAX
\ole} Supply voltage 27 3.6 27 36 \Y
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage 5.5 5.5 Vv
loH High-level output current 24 -32 mA
loL Low-level output current 48 64 mA
At/AV Input transition rise or fall rate Outputs enabled 10 10 ns/V
TA Operating free-air temperature -65 125 -40 85 °C
NOTE 4: Unused control inputs must be held high or low to prevent them from floating.
“9 TEXAS
INSTRUMENTS
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SN54LVT16501, SN74LVT16501
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS147G ~ MAY 1992 — REVISED NOVEMBER 1996

timing requirements over recommended operating free-air temperature range (unless otherwise

note

(see Figure 1)

SN54LVT16501 SN74LVT16501
Vee=33V _ Ve =33V _
0.3V Vec =27V 0.3V Vec=27V | UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 150 0 125 0 150 0 125| MHz
. LE high 33 3.3 33 3.3
tw Pulse duration - ns
CLK high or low 3.3 33 33 3.3
A before CLKABT 1.6 2.1 1.6 2.1
. Setup i B before CLKBAT 1.6 21 1.6 21
— ns
su etupime A or B before LE, CLK high 3.1 2.7 26 19
A or B before LEL, TLK low 2.6 2.0 2 1.3
) A or B after CLKT 2 2.1 2 2.1
th Hold time ns
Aor B after LEL 13 1.2 0.9 1.2

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

SN54LVT16501 SN74LVT16501
FROM T0 Vec =33V - Vec =383V i

PARAMETER | NpuT) (OUTPUT) +o3y | Vec=27V +0.3V Vec=27V | UNIT

MIN MAX| MIN MAX| MIN TYPT MAX| MIN MAX
tmax 150 125 150 125 MHz

tPLH 17 54 68| 17 3 54 6.8
BorA AorB ns

tPHL 1.6 6 78| 16 32 59 77

tPLH 2.3 73 9 23 4 7 8.5
AorB ns

PHL LEBA or LEAB 27 82 98| 27 43 79 97

1 Y ¥ 97| 25 41 79 9.2
PLH CLKBA or AorB 25 83 -

tPHL CLKAB 35 94 107 35 54 89 10.4
tpzH BEBE or OEAB AorB 1.2 5.1 6.1 1.2 3 5 5.9 ns

tpzL or 15 59 7| 15 3 58 6.9

t __ 27 75 85| 27 46 74 X
PHZ OEBA or OEAB AorB 6 831 s

tpLz 28 68 75| 28 47 67 72

1 All typical values are at VoG = 3.3V, T = 25°C. )
INSTRUMENTS
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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080 — JULY 1996

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
® EPIC™ (Enhanced-Performance Implanted
CMOS) Submicron Process _GND 34 ] GND
OEAB []2 ] SEL
® ESD Protection Exceeds 2000 V Per A1 (] ] B1
MIL-STD-883C, Method 3015; Exceeds 200 V anDp 4 ] GND
Using Machine Model (C = 200 pF, R = 0) a2 fls ] B2
® Latch-Up Performance Exceeds 250 mA A3 (s ] B3
Per JEDEC Standard JESD-17 vee 7 Ve
® Bus Hold on Data Inputs Eliminates the A4 (|8 ] B4
Need for External Pullup/Pulidown A5 ] B5
Resistors A6 ] B6
® Package Options Include Plastic 300-mil GND ] GND
Shrink Small-Outline (DL) and Thin Shrink A7 B7
Small-Outline (DGG) Packages A8 B8
A9 B9
description A10 B10
A1 B11
This 18-bit universal bus transceiver is designed A12 B12
for 2.3-V to 3.6-V V¢ operation. GND GND
Data flow in each direction is controlled by A13 B13
output-enable (OEAB and OEBA) and clock A14 B14
enable (CLKENBA) inputs. For the A-to-B data A15 B15
flow, the data flows through a single register. The Veo Ve
B-to-A data can flow through a four-stage pipeline A16 B16
register path, or through a single register path, A17 B17
depending on the state of SEL. GND GND
Data is stored in the internal registers on the _A18 B18
low-to-high transition of the CLK input, provided OEBA CLK
that the appropriate CLKENBA input is low. The CLKENBA GND
B-to-A data transfer is synchronized with the CLK
input.

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 SN74ALVCH16524 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 SN74ALVCH16524 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 tonnrmf xa8 Instruments

glandardwaray. roduction procsig dos icide {’) TexAs
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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080 - JULY 1996

FUNCTION TABLE _
B-TO-A STORAGE (OEBA = L)
INPUTS OUTPUT

CLKENBA  CLK SEL B A

H X X X Aot

L T H L L

L T H H H

L ) L L L#

L T L H H¥

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

¥Four positive CLK edges are needed to propagate data
from B to A when SEL is low.

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

Supply voltage range, VGG « oo vvrtrnt ittt ittt -0.5Vto 4.6V
Input voltage range, Vi(see Note 1) ....oueeii it it -05Vto4.6V
Output voltage range, Vo (see Notes 1and2) ...........cooevviiiininininnnn.. -0.5VtoVgc+05V
Output clamp current, ok (VO <O0O0rVO>VEE) «vvvniniiniiiiiiiiiiiiii i iiiiiiieeees +50 mA
Continuous output current, o (Vo =0t0VoE) - viviieiiiiiii i +50 mA
Continuous current througheach Vo orGND ..o +100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................. 1w

DLpackage ..........ceeeennnn 1.4 W
Storage temperature range, Totg cevvmeeeer -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 affect device reliability.

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

2. This value is limited to 4.6 V maximum.

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note in the ABT Advanced BICMOS Technology Data
Book.

s
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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080 ~ JULY 1996

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

otherwise noted)

PARAMETER TEST CONDITIONS \oTe} MIN TYPT wMmAX| uNIT
loH =-100 pA 2.3V103.6V | Vcc-0.2
IO0H = -6 MA, ViH=17V 2.3V 2
ViH=17V 2.3V 1.7
VOH \'
I0H =—12mA ViH=2V 2.7V 22
ViH=2V 3V 2.4
IOH =-24 mA, ViH=2V 3V 2
loL = 100 pA 23Vto36V 0.2
IoL =6 mA, ViL=07V 23V 0.4
VoL oL = 12mA ViL=0.7V 23V 0.7 v
ViL=0.8V 27V 0.4
loL =24 mA, V=08V 3V 0.55
Iy V| = Vg or GND 3.6V £5 | pA
V=07V 45
V=17V 23V -45
Ihold Vi=08V 75 pA
v: =2V sV -75
Vi=0t03.6 V¥ 36V +500
1028 Vo = VG or GND 36V £10 [ pA
Icc V| =Vgc or GND, lo=0 36V 40 pA
Alce One inputat Voo -0.6 V, Other inputs at Voo or GND 3Vto3.6V 750 nA
GCi Control inputs | V= Vgc or GND 33V 3 pF
Co |AorB ports Vo =Vcg or GND 33V 7 pF

T All typical values are at VGG = 3.3, TA = 25°C.
¥ This is the bus-hold maximum dynamic current required to switch the input from one state to another.
§For I/O ports, the parameter loz includes the input leakage current.

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

MIN MAX MIN MAX MIN  MAX
folock  Clock frequency 0 120 0 125 0 150 | MHz
tw Pulse duration, CLK high or low 3.2 3.2 3 ns
B data before CLKT 1.5 12 1.1
tsu Setup time SEL before CLKT 2.7 24 21 ns
CLKENBA before CLKT 27 2.6 2
B data after CLKT 1 0.6 1.2
th Hold time SEL after CLKT 0.5 0.2 0.8 ns
CLKENBA after CLKT 0.1 0.1 0.3
‘E’P TEXAS
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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080 ~ JULY 1996

PARAMETER MEASUREMENT INFORMATION
Veg=25V £ 0.2V

o 46V TEST S1
(o} Open
From Output Open tpd pe
Under Test GND tpLz/tPzL 4.6V
tPHZ/tPZH GND
CL=50pF
(see Note A)
LOAD CIRCUIT |lt— tw —Nl
| | 23V
23V input 1.2 VX X1 2V
Timing X1 2V ov
Input | ov
VOLTAGE WAVEFORMS
H————b}t————ﬂ PULSE DURATION
| tsu th |
| | 23V
Data 12v 12V Output 23V
Input P!
ov Control
VOLTAGE WAVEFORMS g::’b':,“’;; N A ov
SETUP AND HOLD TIMES
tpzL— 4 |
| | tez¥ {"
| |
______ 23V Output - —J|—|_ 23v
Input 1.2v 1.2v Wavetorm 1 I X112V | Ko +0av
| ov Stat46V | h._——_ VoL
| | (see Note B) |
tpLH —¢—>! |
| —d— 1t
| | PHL Output
| _—— VOH Waveform 2
Output S1 at GND
tp 1.2V 1.2V Vo, (seeNote )
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, Zo =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 tgs.

. tpzL and tpzn are the same as tgp.

- tPLH and tpy|_are the same as tpg.

Mmoo O

Figure 1. Load Circuit and Voltage Waveforms

‘!5* TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-75



SN74ALVCH16525

18-BIT REGISTERED BUS TRANSCEIVER

WITH 3-STATE OUTPUTS
SCES059A - NOVEMBER 1995 — REVISED NOVEMBER 1996
® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
° M — —
EPIC ™ (Enhanced-Performance Implanted CIRENAB U sell SET

CMOS) Submicron Process
® ESD Protection Exceeds 2000 V Per

OEAB

Al

MIL-STD-883, Method 3015;Exceeds 200V GND
Using Machine Model (C = 200 pF, R = 0) A2

® Latch-Up Performance Exceeds 250 mA A3
Per JEDEC Standard JESD-17 Voo

® Bus Hold on Data Inputs Eliminates the A4
Need for External Pullup/Pulidown A5
Resistors A6

® Package Option Includes Plastic 300-mil GND
Shrink Small-Outline (DL) and Thin Shrink A7
Small-Outline (DGG) Packages A8

A9

description A10
A1l

This 18-bit universal bus transceiver is designed A12
for 2.3-V to 3.6-V V¢ operation. GND
Data flow in each direction is controlled by A13
output-enable (OEAB and OEBA) and clock- A4
enable (CLKENAB and CLKENBA) inputs. For the A15
A-to-B data flow, the data flows through a single Voo
register. The B-to-A data can flow through a A16
four-stage pipeline register path, or through a A17
single register path, depending on the state of GND
SEL. Ai8
Data is stored in the internal registers on the __OEBA
CLKENBA

low-to-high transition of the CLK input, provided
that the appropriate CLKEN inputs are low. The
A-to-B datatransfer is synchronized to the CLKAB
input, and B-to-A data transfer is synchronized
with the CLK1BA and CLK2BA inputs.

CLKAB
B1
GND
B2

B3

Vee

O N O A WD =
o
N

s9[l B4
9 48]l BS
Qo 47[IB6
01 4] GND
12 4s[]B7

13 44]] B8
04 a3lBO
E B10

B11

B12
GND
B13
B14
B15
Vee
B16
B17
GND
B18
CLK1BA
CLK2BA

(

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 SN74ALVCH16525 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 on date.

Products conform to .pocmuuomwmd wm':on:! tmlnwrnmm i

standard warranty. g does include
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SN74ALVCH16525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059A - NOVEMBER 1995 — REVISED NOVEMBER 1996

Function Tables

A-TO-B STORAGE (OEAB = L)
INPUTS OUTPUT
CLKENAB CLKAB A B
H X X Bot
L T L L
L i) H H

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

B-TO-A STORAGE (OEBA =)

INPUTS OUTPUT

[CLKENBA CLK2BA CLKIBA SEL B A

H X X X X Aot

L T X H L L

L T X H H H

L T ) L L L¥

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

established
¥ Three CLK1BA edges and one CLK2BA edge are needed to propagate
data from B to A when SEL is low.

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

Supply VOIRAGE raNGge, VGG « vt vnvrteiet ittt ae ettt ana i -05Vto4.6V
Input voltage range, Vi (See Note 1) ...oeeeiiiiiii i i e -05Vtod46V
Output voltage range, Vo (see Notes 1and2) ..........ccvvviiniiiiiiinennnnn -05VtoVgg+0.5V
Output clamp current, lok (VO <00rVo>VEg) v +50 mA
Continuous output current, Ig (VO =010 VoE) - vvvnineiiiiii e 50 mA
Continuous current through each Vg or GND .....ieiiiiii e +100 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package .................. 1W

DLpackage ............ccecn... 1.4 W
Storage temperature range, Tatg - -+« e vvnnertrrennet 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 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 note in the ABT Advanced BiCMOS Technology Data
Book.
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18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059A - NOVEMBER 1995 — REVISED NOVEMBER 1996

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

vcfo.=22\'l5 v Vec=27V vci": 0?33\.13 Y UNIT
MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 120 0 125 0 150 | MHz
tw Pulse duration, CLK high or low 3.2 3.2 3 ns
A data before CLKABT 1.3 1.3 1.3
B data before CLK2BAT 2.1 1.8 1.7
B data before CLK1BAT 13 1.2 1.1
tsu Setup time SEL before CLK2BAT 33 33 3.3 ns
CLKENAB before CLKABT 2.1 1.9 1.6
@ before CLK1BAT 27 25 2.1
CLKENBA before CLK2BAT 27 25 2.2
A data after CLKABT 0.7 0.4 0.9
B data after CLK2BAT 0.4 0 0.6
B data after CLK1BAT 0.8 0.4 1
th Hold time SEL after CLK2BAT 0 0 0.1 ns
| CLKENAB after CLKABT 0.1 0.3 03
CLKENBA after CLK1BAT 0 0 0.1
CLKENBA after CLK2BAT 0 0 0

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

Vecc=25V Vec=33V
PARAMETER (m“% (OUTI’IO’UT) +0.2V Vee=27V +0.3V UNIT
MIN MAX| MIN MAX| MIN MAX
fmax 120 125 150 MHz
tpT CLKAB or CLK2BA AorB 1 5.1 4.4 1 4.2 ns
ten OEAB or OEBA AorB 1 6.6 6.1 1 5.1 ns
tdis OEAB or OEBA AorB 1 6.5 5.4 1 49 ns
operating characteristics, Tp = 25°C
Vcc=25V | Vgg=3.3V
PARAMETER TEST CONDITIONS £0.2V 03V UNIT
TYP TYP
C Power dissipation capacitance Outputs enabled CL=50pF, f=10MHz 160 160 F
pd Outputs disabled L Pr P
{” TEXAS
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18-BIT REGISTERED BUS TRANSCEIVER
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E—

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V £ 0.3V

o 6V
O Open
From Output P
Under Test GND
CL=50pF
(see Note A)
LOAD CIRCUIT
2.7V
ji Xisv
P | ov
I tsu th |
Data >|< | 2.7V
15V XLS \'
Input ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 27V
Input 1.5V 1.5V
oV

|
_F_w |
t |
PLH } n——ag— tPHL
| ———VoH

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST s1

tod Open
tpLztpzL 6V
tPHZ/tPZH GND

D

| | 27V
Input 1.5 VX X.S Vv
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output 2.7V
Control

(low-level

enabling) ov

Output 3v
Waveform 1
SiatéV Vv,
(see Note B) oL
Output
Waveform 2 Vo
S1 at GND
(see Note B) ov
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

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.

. tpLz and tpHz are the same as tgjg.
. tpzL and tpzH are the same as tep.
- tPLH and tpH|_ are the same as tpd.

OTMmoO

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, t;<2.5 ns, t;<2.5 ns.
. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES058A - NOVEMBER 1995 — REVISED NOVEMBER 1996

Member of the Texas Instruments DGG OR DL PACKAGE
Widebus™ Family (TOP VIEW)
EPIC ™ (Enhanced-Performance Implanted - U —
CMOS) Submicron Process P CLKENAB [11 sl SEL
OEAB (]2 55[] CLKAB
B-Port Outputs Have Equivalen 26-Q Series a1 (s 54[] B1
Resistors, So No External Resistors Are
GND [} 4 53[] GND
Required A s s2f] B2
ESD Protection Exceeds 2000 V Per A3 Os 51[] B3
MIL-STD-883, Method 3015;Exceeds 200V Voc 7 sofl Voo
Using Machine Model (C = 200 pF, R = 0) A4 s a9l B4
Latch-Up Performance Exceeds 250 mA A5 [lo 48[] B5
Per JEDEC Standard JESD-17 A6 [J10 47 % B6
Bus Hold on Data Inputs Eliminates the GND [}11 4s[J GND
Need for External Pullup/Pulldown A7T[l12 45 % B7
Resistors A8 []1s  44[I B8
Package Option Includes Plastic 300-mil A9 [J1a  4aflBO
Shrink Small-Outline (DL) and Thin Shrink A0 (115 42[1B10
Small-Outline (DGG) Packages A1 [lie a1l BN
A12 [J17  ao0flB12
description GND [J18  39]] GND
A13 [J19  38[]B13
This 18-bit universal bus transceiver is designed A14 [] 20 a7[] B14
for 2.3-V to 3.6-V V¢ operation. A15 [} 21 ss[] B15
Data flow in each direction is controlled by Vec [f22 3sf1Vee
output-enable (OEAB and OEBA) and clock- A16 E 23 34[] B16
enable (CLKENAB and CLKENBA) inputs. Forthe A17 [J2« s3]l B17
A-to-B data flow, the data flows through a single GND [J2s  32[] GND
register. The B-to-A data can flow through a A18 [J 26 31 a B18
four-stage pipeline register path, or through a OEBA [J27 30f] CLK1BA
single register path, depending on the state of CLKENBA [J28  29[] CLK2BA

SEL.

Datais stored in the internal registers on the low-to-high transition of the CLK input, provided that the appropriate
CLKEN inputs are low. The A-to-B data transfer is synchronized to the CLKAB input, and B-to-A data transfer
is synchronized with the CLK1BA and CLK2BA inputs.

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 SN74ALVCH162525 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 ication date.
Products conform to specifications per the wmu of Texas Instruments
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SN74ALVCH162525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES058A - NOVEMBER 1995 — REVISED NOVEMBER 1996

Function Tables

A-TO-B STORAGE (OEAB = L)
INPUTS OUTPUT
CLKENAB CLKAB A B
H X X Bot
L ) L L
L T H H

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

B-TO-A STORAGE (OEBA =)

INPUTS OUTPUT
CLKENBA CLK2BA CLK1BA  SEL B A
H X X X X Aot
L T X H L L
L T X H H H
L T T L L L¥
L T ) L H H¥
T Output level before the indicated steady-state input conditions were

established
¥ Three CLK1BA edges and one CLK2BA edge are needed to propagate
data from B to A when SEL is low.

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

Supply VOItage range, VGG -« vvvvevntirenintinen it eiestaia s eieeeiaseraerinenns -0.5Vto4.6V
Input voltage range, Vi (see Note 1) ...ttt ittt eaaens -0.5Vto4.6V
Output voltage range, Vo (see Notes 1and2) ...........c.oooviiiiiiiianian.a, -05VtoVgc+0.5V
Output clamp current, lok (Vo <00rVo>Veo) +ivriiviii e 50 mA
Continuous output current, Ig (VO =010 VEE) «ovvvnininiiiiiiiii i 150 mA
Continuous current through Vg orGND ..o i +100 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package .................. 1w

DLpackage ............ccvunn 1.4W
Storage temperature range, Tatg - ...« v vvvveiiiiiiii -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 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 note in the ABT Advanced BiCMOS Technology Data
Book.

‘@‘ TeExAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-87



SN74ALVCH162525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES058A - NOVEMBER 1995 — REVISED NOVEMBER 1996

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee MIN TYPT WMAX| UNIT
loH =-100 pA 23Vt 36V | Voc-0.2
I0H = -6 MA, ViH=17V 23V 2
ViH=17V 23V 1.7
VOH (A port) Vv
IoH=-12mA ViH=2V 27V 22
VIH=2V 3V 24
IoH = =24 mA, ViH=2V 3V 2
IoH =-100 pA 23Vt036V | Vgc-0.2
IoH =—4 mMA, VIH=17V 23V 1.9
VOH (B port) loH =6 mA ViH=17V 2.3V 1.7 v
VIH=2V 3V 24
IoH =-8 MA, ViH=2V 27V 2
IoH =-12 mA, ViH=2V 3V 2
loL = 100 pA 23Vto36V 0.2
loL =6 mA, ViL=0.7V 23V 0.4
VoL (A port) oL = 12 mA ViL=0.7V 23V 0.7 Vv
VL =08V 2.7V 0.4
loL =24 mA, ViIL=0.8V 3V 0.55
loL = 100 pA 23Vto36V 0.2
loL =4 mA, ViL=0.7V 23V 0.4
VoL (B port) loL = 6 mA ViL=07V 23V 0.556 v
ViL=08V 3V 0.55
loL=8mA, ViL=08V 27V 0.6
loL=12mA, ViL=0.8V 3V 0.8
I V| =Vgg or GND 36V 15 pA
V=07V 45
23V
V=17V —45
Ihold V=08V av 75 pA
Vi=2V, -75
Vi=0t03.6 V¥ 36V +500
loz8 Vo = Vgg or GND 36V 10 | pA
Icc V| =Vgg or GND, lo=0 36V 40 pA
Alcc One inputat Vg - 0.6 V, Other inputs at Vo or GND 3Vto3.6V 750 pA
(o] Control inputs | V| =Vcc or GND 33V ’ 3 pF |
Co |AorBports Vo =Vcc or GND 33V 7 pF
1 All typical values are at VoG = 3.3 V, Tp = 25°C.
% This is the bus-hold maximum dynamic current required to switch the input from one state to another.
§For /10 ports, the parameter Iz includes the input leakage current.
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PARAMETER MEASUREMENT INFORMATION
Vec=25V + 0.2V

o 468V
O O
From Output pen
Under Test GND
CL =50 pF
(see Note A)
LOAD CIRCUIT
23V
Timing X1 2y
Input | " oV
| tsu th
Data >|< | 2.3V
1.2V X1 2V
Input ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 23V
Input 1.2V 1.2V
I | | oV
tPLH —p—‘ |
| H—a:—— tPHL

I ——=— VoH
Output 1.2V 1.2V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tPzZL 46V
PHZ/tPZH GND

D

[ | 23V
Input 1.2 VX X‘ 2V
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 23V
Control
(low-level
enabling) | Ne—y— — — — — ov
tpzL—d & |
||tz e
||
Output - _J|—-|— 23V
Waveform 1 | 1.2V [ VoL +0.3V
S1at46V | ———— VoL
(see Note B) I tpHz ¥ &
tpzH ¥ & l
Output —_——— ¥
Waveform 2 vo,.,fo.a v OH
S1 at GND
(seeNoteB) _______/J oV

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

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.

. tpLz and tpz are the same as tgjs.
. tpzL and tpzH are the same as tgp.
. tPLH and tp_ are the same as tpg.

OmMmooO

. 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.

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

SCES046A - JULY 1995 - REVISED NOVEMBER 1996

® 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-883, 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 multiplexed D-type latch is
designed for 2.3-V to 3.6-V ¢ operation.

The SN74ALVCH16260 is used in applications
where two separate datapaths must be
multiplexed onto, or demultiplexed from, a
single datapath. Typical applications include
multiplexing and/or demultiplexing address and
data information in  microprocessor or
bus-interface applications. This device is also
useful in memory-interleaving applications.

Three 12-bit I/O ports (A1-A12, 1B1-1B12, and
2B1-2B12) are available for address and/ordata___
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 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 SN74ALVCH16260 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 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.
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12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
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R ———

logic diagram (positive logic)

2
LE1B
27
LE2B
LEA1B 30

55