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products published by Tlin the United States before November 1985.

ISBN 0-89512-197-2

Copyright © 1986, Texas Instruments Incorporated



INTRODUCTION

The LSI Logic Data Book presents pertinent technical information on Texas Instruments complex bipolar and
CMOS LSI logic'integrated circuits. The bipolar LS| products described in this volume include:

O The fastest TTL-compatible 8-bit précessor slice chip set available. The chip set includes an 8-bit
registered ALU, a.14-bit microsequencer, a 16- and 32-bit expandable barrel shifter, and a 16-word
by 4-bit register file.

° The fastest stand-alone 32-bit error detection and correction circuit (EDAC)

High-performance 16 X 4 and 16 x 5 ‘‘zero-fall-through’’ FIFOs (first in, first out) memory devices
with 24-nanosecond fall-through times

0 A high-speed ““flash’’ 32-bit barrel shifter (SN74AS8838). The SN74AS8838 is the first member of
the Texas Instruments 32-bit processor chip set.

Specifications on CMOS LSI products included in this volume describe the following:
® The THCT1010, which is the lowest power 16- x 16-bit multiplier and accumulator (MAC) available.
O Two 64K and 256K DRAM controllers with inputs that are TTL- and CMOS-voltage compatible.

o wa high-speed CMOS multilevel pipeline régisters, which offer a reduction in power over previously
available devices.

To assist you in the selection of complex MSI logic components to complement a system design, the LSI Logic
Data Book contains specifications on high-performance bus transceivers, readback latches, comparators, and
controllers.

Many Texas Instruments leadership bipolar LS| functions use our new advanced bipolar technology, IMPACT™
(IMPlanted Advanced Composed Technology). This unique innovation offers performance advantages in speed,
power, and circuit density over preceding bipolar technologies. The process offers such features as:

O 2-um feature size
7-um metal pitch
Walled emitters
lon implantation
Oxide isolation
Composed masks

00000

This data book provides a functional index to all bipolar digital device types available or under development.
Packaging dimensions given in the Mechanical Data section of this book are in metric measurement {and
parenthetically in inches), which should simplify board layout for designers involved in metric conversion and
new designs. The general information section includes an explanation of the function tables, parameter
measurement information, and typical characteristics related to the products listed in this volume.

Comblete technical data for any Texas Instruments semiconductor/component product is available from your
nearest Tl field sales office, local authorized TI distributor, or by writing direct to: '

Texas Instruments Incorporated
P.O. Box 225012, MS 308
Dallas, Texas 75265

We sincerely believe that you will find the new LS| Logic Data Book a meaningful addition to your technical library.

IMPACT is a trademark of Texas Instruments
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GLOSSARY
TTL 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.

PART | — OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

fmax

lcc

lccH

IccL

hH

L

loH

loL

los

lozH

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 V¢ supply terminal of an integrated circuit.

Supply current, outputs high
The current into* the Vcc supply terminal of an integrated circuit when all (or a specified number) of the
outputs are at the high level.

Supply current, outputs low
The current into* the V¢ supply terminal of an integrated circuit when all {or a specified number) of the
outputs are at the low level.

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

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

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

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

Short-circuit output current

The current into* an output when that output is short-circuited to ground (or other specified potential) with
input conditions applied to establish the output logic level farthest from ground potential (or other specified
potential). '

Off-state (high-impedance-state) output current {of a three-state output} with high-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a high-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a low level if it were enabled.

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

{iP
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TTL SYMBOLS, TERMS, AND DEFINITIONS

lozL

VIH

ViK

VIL

VoH

VoL

ta

Off-state (high-impedance-state) output current (of a three-state output) with low-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a low-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a high level if it were enabled.

High-level input voltage

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

binary variables. '

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

Input clamp voltage
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing.

Low-level input voltage

An input voltage level within the less positive {more negative) of the two ranges of values used to represent

the binary variables. .

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

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

Low-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specification,

will establish a low level at the output.

Access time

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

tdis

ten

an output.

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

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from either of the defined active levels (high or low) to a high-impedance (off) state.

NOTE: For 3-state outputs, tdijs = tpHz or tpLz. Open-collector outputs will change only if they are low
at the time of disabling so t4is = tpPLH-

Enable time (of a three-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from a high-impedance (off) state to either of the defined active levels {high or low).

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

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

th

tpd

tPHL

tPHZ

tPLH

tpLz

tPzH

tpzL

tgu

tw

Hold time

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

at another specified input terminal.

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

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

Propagation delay time
The time between the specified reference points on the input and output voltage waveforms with the output
changing from one defined level (high or low) to the other defined level. (toq = tpHL or tpLH).

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

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

Enable time (of a three-state output) to high leve!
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to the defined high level.

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

Sense recovery time
The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data
signals at the output.

Setup time

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

transition at another specified input terminal.

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

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

Pulse duration {width)
The time interval between specified reference points on the leading and trailing edges of the pulse waveform.

{i}
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

PART Il — CLASSIFICATION OF CIRCUIT COMPLEXITY
Gate Equivalent Circuit

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of
individual logic gates that would have to be interconnected to perform the same function.

Large-Scale Integration, LS|
A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more
equivalent gates or circuitry of similar complexity.

Medium-Scale Integration, MSI
A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or
system is smaller than for LS|, but whether digital or linear, is considered to be one that contains 12 or more equivalent
gates or circuitry of similar complexity.

Small-Scale Integration, SSI
Integrated circuits of less complexity than medium-scale integration (MS)).

Very-Large-Scale Integration, VLSI
The description of any IC technology that is much more complex than large-scale integration (LSI), and involves a much

higher equivalent gate count. At this time an exact definition including a minimum gate count has not been
standardized by JEDEC or the IEEE.
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EXPLANATION OF FUNCTION TABLES

The following symbols are used in function tables on T1 data sheets:

= high level (steady state)
= low level (steady state)

= transition from low to high level

= transition from high to low level

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

= value/level is re-entered

= irrelevant (any input, including transitions)

= off (high-impedance) state of a 3-state-output

h = the level of steady-state inputs at inputs A through H respectively

= level of Q before the indicated steady-state input conditions were established

= complement of Qg or level of Q before the indicated steady-state input conditions were established

c
o
=
©
£
e
S
L =
£
©
T
@
c
®
o

= level of Q before the most recent active transition indicated by | or 1

one high-level pulse

[ eogsnxdi~rr
It

= one low-level pulse

TOGGLE = each output changes to the complement of its previous level on each active transition indicated by
tort.

1f, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when-
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so
long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with 1 and/or {, this means the output is valid when-
ever the input configuration is achieved but the transmon(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qpg, or Qo) 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 ] | ,the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.) ’
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EXPLANATION OF FUNCTION TABLES

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

FUNCTION TABLE
INPUTS OUTPUTS

MODE SERIAL PARALLEL
cLock Qpn Qg Q¢ ©

CLEAR 1 5o LEFT RIGHT c A T8 Tc VD

X X X

L L L t
Qap Qo Qco Qpo
a b c d

Qan QBn Qcn

L Qan QBn Qcn

Qgn Qcn Qpn H
Qgn Qcn Qpn L
Qap Qo Qco Qpo

I I T ITIITICr
rTITrr I XX
rFrMrmrrr I I I XX
X = =+ = - -

X rm I X X X X

X X X r I XX

X X X X X & X X|P
X X X X X o X X
X X X X X o X X
X X X X X a X X|o

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

)
®
=]
®
-
2
5
=
O
-
3
0
=
e
3

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

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

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

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

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second Iiné,
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs
low was established. ’
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SERIES 54ALS/74ALS AND 54AS|74AS DEVICES

PARAMETER MEASUREMENT INFORMATION

FROM OQUTPUT
UNDER TEST

CLA
(See Note Aﬂ

TEST
POINT

FROM QUTPUT
UNDER TEST

LOAD CIRCUIT FOR
BI-STATE
TOTEM-POLE OUTPUTS

NOTE A: Ci includes probe and jig capacitance.

oL ==
(See Note AFI

LOAD CIRCUIT FOR
OPEN-COLLECTOR OUTPUTS

v
Vee L RL=R1=R2
S1
RL .
TEST

POINT R1
FROM OUTPUT TEST
UNDER TEST POINT

CL/p< R2
(See Note A)

LOAD CIRCUIT FOR
THREE-STATE QUTPUTS

TIMING 35V
INPUT 1.3V
- 03V
R
DATA ' NP A
INPUT m
03V

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

HIGH-LEVEL ™~ 35V
PULSE ¥1.3v 13V
t 03V
* tw 35V
LOW-LEVEL x13V  13v
PULSE — — 03V

VOLTAGE WAVEFORMS
PULSE WIDTHS

]
1
lﬁ‘PLH’: I“PHL’:
IN-PHASE : i N .. VoH
OuTPUT i 13v 13V
T H VoL
@tpHL® Rt H®
]
OUT-OF PHASE ! ! VoH
1.3V 1.3V
ouTPUT v
{See Note D} oL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: 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.

OUTPUT
CONTROL
{low-level
enabling)

WAVEFORM 1
S1CLOSED
(See Note B)

tPHZ

== VoH
03V

[}
PZH —*.!
|

WAVEFORM 2 [
S10PEN
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

C. Allinput pulses have the following characteristics: PRR < 1 MHz, t; = t; = 2 ns, duty cycle = 50%.
D. When measuring propagation delay times of 3-state outputs, switch S1 is closed.

General Information e

{i’
TEXAs
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



o

General Information

1-12



FUNCTIONAL INDEX

GATES AND INVERTERS

POSITIVE-NAND GATES AND INVERTERS . POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
TECHNOLOGY TECHNOLOGY
S0 ' STD
DESCRIPTION TYPE || ALS [AS|H | L|LS|S |VOLUME DESCRiPTION TYPE | oo | ALS| AS[ H|LS | S| vOoLUME
. . o le 2
Hex 2-Input Gates 804 A 8 3 Quadrupie 2-Input Gates ‘09
‘04 . ool o] 2 hd 3
®| o | o 2
Hex Inverters A hd 3 Triple 3-Input Gates 15
1004 . . A 3
00 L] L] Ld . L 2 :
Quadruple 2-Input Gates A . 3 POSITIVE-OR GATES o
11000 A A TECHNOLOGY -
) L] . Ld L . 2 STD m
Triple 3-Input Gates 10 A . 3 DESCRIPTION TYPE | L |ALs|As|is | s | voLume E
‘1010 A 3 Hex 2-Input Gates ‘832 K 3
L) EREKID 2 - T 5 b
Dual 4-Input Gates x© A e 32 [=]
- 3 Quadruple 2-Input Gates . hd o
1020 A 1032 Ale 3 -
B-Input Gates 30 |2 slefefel 2 Triple 4-Input OR/NOR 802 A —
A . 3
13-Input Gates 133 = hd 2 POSITIVE-NOR GATES E
3
Dual 2-Input Gates ‘8003 . | TECHNOLOGY 8
STD
DESCRIPTION TYPE Ats|As| L |1s | s | voLUME
POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS T [}
Hex 2-Input Gates ‘805 AlB 3 {D
TECHNOLOGY - s To e 3
STD ‘02
DESCRIPTION TYPE ALs [AS|H | L|Ls| s [volumE Quadrupie 2-Input Gates ol 3
T 1002 A
05 Ld A . ° 2 Y 'y 2
Hex lnverters ry . Triple 3-Input Gates ‘27 + T 3
[1005 hd Dual 4 Input Gates with Strobe| 25 | @
j . L4 [ 2 2
o1 ry 3 Dual 5-Input Gates ‘260 -
Quadruple 2-Input Gates . o s o | e 2
03 s SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
3
‘1003 A TECHNOLOGY
. . L] ° 2 STD
Triple 3-Input Gates 12 n P DESCRIPTION TYPE | | ALs|asfis | s | voLume
. hd hd °le 2 4] e .
Dual 4-Input Gates 22 = 3 Hex Inverters s <
QOctal Inverters ‘619 .
POSITIVE-AND GATES 3 e .
Dual 4-Input Po NAND =8 . 2
TECHNOLOGY
5] Triple 4-Input Positive-NAND 618 .
DESCRIPTION TYPE ALS [AS| H | LS| S | VOLUME 24 D
7L Quadruple 2-Input Positive-NAND 32| e < e
Hex 2-Input Gates ‘808 A |8 3
‘08 L . L 2
Quadrupte 2-Input Gates o T . R CURRENT-SENSING GATES.
1008 A [e
TECHNOLOGY
a eje | 2 DESCRIPTION TYPE ALs] as [us VOLUME
Tripte 3-Input Gates A 4 3 - - 3
‘1011 A 3 Hex 63 [ Je
K 2
Dual 4-Input Gates 21 . o DELAY ELEMENTS
3
Triple 4-Input AND/NAND ‘800 A TroToGa
ECHN
DESCRIPTION TYP VOLUME
ALS[AS LS
Inverting and Noninverting Elements, 31 . 2
2-Input NAND Buffers

® Denotes available technology.

A Denotes planned new products.

A Denotes ‘A"’ suffix version available in the technology indicated.
B Denotes ‘’B’* suffix version available in the technology indicated.
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FUNCTIONAL INDEX

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

AND-OR-INVERT GATES

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR QUTPUTS

= JECHNOLOGY TECHNOLOGY
DESCRIPTION TYPE ALs |as|[H | L |Ls [s |voLume DESCRIPTION sTD
TTL TYPE | |ALs [as|Ls VOLUME
2-Wide 4-Input ‘55 oo — T
1 4-Wide 4-2-3-2 Input ‘64 D 2
4-Wide 2-2-3-2 Input ‘54 . 2 Hex :'7 L
4-Wide 2-Input ‘54 [ ® 35 . 3
4-Wide 2-3-3-2 Input ‘54 e|e ‘1035 [ 3
O Dual 2-Wide 2-input ‘51| ® eo|eo|e |0 06| ® A
(1] Hex Inverter ‘16| ®
= AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS ‘1005 hd 3
i Ld .
® TECHNOLOGY 26 2
~ STD 38 |2 :
2 DESCRIPTION TYPE | |ALS|AS | S |VOLUME Quad 2-Input Positive-NAND A 3
‘39 L 2
5 4-Wide 4-2-3-2 Input ‘65 . 2 1003 ry 3
L 4
ah EXPANDABLE GATES Quad 2-Input Positive-NOR ‘33 ry ;
= TECHNOLOGY
STO BUFFERS, DRIVERS. AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS
DESCRIPTION TYPE Als |as|H [ L [ts|vorume
o LLLS TECHNOLOGY
-+ Dual 4-Input Positive-NOR 23 . STD
6. with Strobe DESCRIPTION Tvee| | ALs [as|Ls VOLUME
4-Wide AND-OR ‘52 . 2 - '743 A
3 4-Wide AND-OR-INVERT 53| e . Noninverting 757 . | e
2-Wide AND-OR-INVERT ‘55 oo e Octal Butfers/Drivers 60 -
Dual 2-Wide AND-OR-INVERT ‘50| e D N 742 A
Inverting Octal T <
EXPANDERS Butfers/Drivers 63 + T 3
TECHNOLOGY Inverting and No.mnverting 762 . .
STO Octal Buffers/Drivers
DESCRIPTION TYPE | 1o |Ats [as | # [voume Noninverting Quad Transceivers 758 0
Dual 4-Input 60 "y . Inverting Quad Transceivers ‘758 [
Triple 3-Input ‘61 . 2
3-2-2-3 Input AND-OR ‘62 .
® Denotes available technology.
A Denotes planned new products.
A Denotes ""A’’ suffix version available in the technology indicated.
Ti b’
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FUNCTIONAL INDEX

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS 50-OHM/75-OHM LINE DRIVERS
WITH 3-STATE OUTPUTS TECNOLOGY
TECHNOLOGY - STD
<o DESCRIPTION TYPE | | ALs [4s | s [volume
DESCRIPTION TYPE | |ALS|AS (LS| S |vOLUME T Znpet Pov e NAND 557 T
Noninverting 10-Bit Buffers/Drivers ‘29827 A Hex 2-Input Positive-NOR ‘805 A |8 ,
Inverting 10-Bit Buffers/Drivers '29828 A Hex_2-Input Positive-AND ‘808 A |8 3
Noninverting 10-Bit Transceivers '29861 A s Hex 2-Input Positive-OR ‘832 A | B
inverting 10-Bit Transceivers '29862 A Quad 2-Input Positive-NOR ‘128 o . 2 c
Noninverting 9-Bit Transceivers "29863 A Duat 4-Input Positive-NAND ‘140 D o
Inverting 9-Bit Transceivers '29864 A v
. ofe 2 vot-ul
241 T 3
o |e 2 E
244 A e 3 fe
: : 2 o
Noninverting 465 A 3 "E
Octal Butfers/Drivers 267 . 2 —
A 3 —_—
. 2
‘541 < E
112418 A [+})
‘12449 A 3 [
231 o | ]
L 4 2
240 T 3 w
X D 2
Inverting Octal 466 A 3
Buffers/Drivers . 2
468 = 3
. . 2
540 < 3
‘12401 .
Inverting and Noninverting 1230 . 3
Octal Buffers/Drivers
‘245 2 2
Octal Transceivers A e 3
‘1245 A
365 |2 A 2
Noninverting . 3
Hex Buffers/Drivers 267 A A -2
. 3
, A A 2 '
Inverting 366 ry 3 '
Hex Buffers/Drivers i A A 2
368 S 3
] 125 [ e A
Quad Buffers/Drivers .
‘with Independent 126 | e A 2
Output Controls 425 b
‘426 | ®
Noninverting 243 L]
. Ale 3
Quad Transceivers 2437 "
. D 2
Inverting ‘242 )
Quad Transceivers 3
12421 .
Quad Transceivers with Storage ‘226 . 2
12-lnput NAND Gate ‘134 o

® Denotes available technology.

A Denotes planned new products.

€ Denotes very low power.

A Denotes ““A’* suffix version available in the technology indicated.
B Denotes “‘B*’ suffix version available in the technology indicated.
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FUNCTIONAL.INDEX

BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS

BUFFERS, CLOCK/MEMORY DRIVERS

OCTAL BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS

TECHNOLOGY TYPE TECHNOLOGY
STD DESCRIPTION oF TYPE
DESCRIPTION TYPE ALS[AS |H | LS | S | VOLUME ALS [ As | LS | VOLUME
TTL ‘ ouTPUT
Hex 2-Input Positive-NAND ‘804 A8 A e 3
-~ 3.State ‘245
Hex 2-Input Positive-NOR ‘805 A |B . 2
Hex 2-Input Positive-AND “808 A B oc oar | A1® 3
Hex 2-Input Positive-OR ‘832 AlB 3 . 2
o Hex Inverter ‘1004 o | Ale 3
- Low 3-State ‘623
o Hex Buffer 34 > 1o 12 mA/24 mA.48 mA/64 mA |  Power 2 2
1034 o | A ’ ' Ale 3
- Sink. True Outputs oc, 3Stwte | 639
o a7 . o |e 2 . 2
Quad 2-Input Positive-NAND A o o 38 LsI
= 3 351 ‘652
m 11000 A e o . 2
— L L 2 A 3
— ‘28 oc, 3state | 654 < >
Quad 2-input P NOR
= 7002 A vt oc 621 | &
ery Low
3‘ 1036 A o 3sme | 1623 | & 3
ower
= Quad 2-Input Positive-AND '1008 Ale OC. 3State | 1639 | &
Quad 2-Input Positive-OR ‘1032 A . 3 A . 3
3 - 3 State ‘620
Triple 3-Input Positive NAND__| ‘1010 A . 2
V] Triple 3-Input Positive-AND 1011 A oc 622 LA ® 3
= Triple 4-Input AND-NAND '800 A . 2
(o] Triple 4-Input OR-NOR ‘802 A 12 MAI24 MA48 MA 64 mA Low Ale 3
oc. 3State | 638
: 40 . o o] e 2 Sink. Inverting Outputs Power i 2
Dual 4-Input Positive-NAND A 3 as oo L | ® 38 LsI
1020 A taee . 7
Line Driver/Memory Driver a 3
ine Diiv "y Driver ‘436 . oc. 3.state | 653
with Series Damping Resistor 2 . 2
Line Driver’/Memory Driver ‘437 L 3 State 1620 A
Very Low
IS ocC ‘1622 A 3
.
BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS o oC. 35w | 1638 | &
TYPE TECHNOLOGY oc ‘6ar |22
oF Low . 2
DESCRIPTION TYPE |ALS [ AS|LS | S [ VOLUME 12 mA/24 mAI48 mA 64 mA |  Power A e 3
OUTPUT o Toe 3State ‘645 < >
Quad with Bit Direction 3-State_| ‘446 . k. True Outputs — = —
Controis 3-State_| ‘449 * ePrv ow - o] 4 s
oC T340 o ower - State A .
oc ‘441 0 3 State ‘640
Low L 2
Quad Tridirection - 3:State | '442 hd 2 a , Power 0 3
VE:1 ridirection 3-State 443 ry ;2 m?/Z mA. :JB mA/64 mA oc ‘642 A = -
35we | 244 y ink. Inverting Outputs — = —
oc 448 2 :V S o'cale 1642 | 4 3
4-Bit with Storage 3-State | ‘226 . o —
3-State ‘643 P
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 12 mA24 masag maga ma | O 2
Power ] D 3
TECHNOLOGY Sink, True and oc 644 < >
STD Inverting Outputs. v L 3.5 ‘1643 A
DESCRIPTION TYPE Als| As|Ls | s | voLume ery Low State 3
ITL Power oc 1644 | A
‘2620 o e | e 3 &1L
Inverting Outputs, 3-State 2640 ry s Registered with Multiplex 3-State ‘646 . P
12 mA/24 mA:48 mA‘64 mA
‘2623 . . 3
True Qutputs, 3-State 73645 r True Outputs oc ‘647 ’ y
. o je 3&1LS!
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT/OUTPUT RESISTORS Registered with Multiplexed 35tate ‘648 < 5
. 12 mA/24 mA'48 mA/64 mA o &S
TECHNOLOGY Inverting Outputs oc 649 < 7
sTD
DESCRIPTION TYpe| L {ALS | A [Ls [ s | voLume Universal Transceiver! ‘877 .
‘ 5 - pon Comron 3State ‘852 . 3&Lsi
i ‘ "t ntroller:
Input Resistors nve.rtlng : utputs 746 . ort Controllers 86 .
Noninverting Outputs ‘747 ° 3
Output Resistors inverting Outputs ‘2540 .
P Noninverting Outputs | ‘2541 .
® Denotes available technology.
A Denotes planned new products.
A Denotes A’ suffix version available in the technology indicated.
B Denotes ‘'B’’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

FLIP-FLOPS
DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP-FLOPS
TECHNOLOGY TECHNOLOGY
DESCRIPTION TYPE -sr?: als | as | |L|Ls |s |vorume DESCRIPTION Nl:F:)F OUTPUTS | TYPE i:? ats [asfis |s | volume
‘73 . L . A . . . 2 .
76 A 6 a e o [ o 3 1 s
78 o oA 378 .
103 . ) D Type 7 o 2
106 L 4 aa |75 — 1. c
107 | . A e e 3 )
Dual J-K Edge-Triggered 108 . 379 D =
. A 276 | o 2
‘109 —Ts 3 JK 4 R ©
112 Alel 2 E
A | a 3 OCTAL, 9-8IT, AND 10-BIT D-TYPE FLIP-FLOPS -
113 — Ale ; TECHNOLOGY \09
2 le| 2 DESCRIPTION NO- OF | yrput | Tvee |50 |ats [as|is |s |volume =
114 T 2 BITS TIL —
. L] 3 —
70| e True Data Ocral | 351 | 1374 o |e 2 [1+]
Single J-K Edge-Triggered | 101 . o o7 1% —
102 . < 3 Q
73] e oo 2-State | 273 c
" Ld . 2
Dual Pulse-Triggered ,;: ° : n True Data with Clear| Octal | 3.5tate | 576 .o o (QD)
- 3 State | 874 . e 3
071 ¢ ISt | 878 . e
71 s 1e 2 True with Enable Octal | 2-5tate | 377 D 2
‘72 . o | e -
Single Pulse-Triggered 04 . 3-State 534 . 3
- Inverting Octal 3-State ‘564 A
AN 1051 e 3t | 576 A e .
al 3K wi
Lockout " g e Inverting with Clear | Octal 3Sate | 577 AL
3-State ‘879 A .
Single J-K with Data M0 | e Inverting with Preset| Octal | 3-State | ‘876 A | e
Lockout True Octal_| 3-Swate | 825 0
Dual D-Type s |12 — slejale 5 Inverting Octal | 3 State | 826 .
Troe 981 | 35t | 823 .
Inverting 9B | 3otate | 824 .
Troe 1081 | 35tate | 821 .
Inverting 10-Bit_| 3State | 822 . 28 Ls
True Octal | 3-State |'29825 a
Inverting Octal | 3-State |'29826 a
Trae 9-8it_| 3Stete [29823 a
Inverting 9-8it_| 3State |'29824 a
True 10-Bit | 3State |29821 a
Inverting 108t | 3Stte 129822 a

® Denotes available technology.

A Denotes planned new products.

A Denotes ‘A’ suffix version available in the technology indicated.

B Denotes *‘B’’ suffix version available in the technology indicated. :
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FUNCTIONAL INDEX

QUAD LATCHES

LATCHES AND MULTIVIBRATORS

OCTAL, 9-BIT, AND 10-BIT LATCHES

TECHNOLOGY TECHNOLOGY
NO. OF STD
DESCRIPTION ouTPUT | TYPE ﬂf ALs [As | t |Ls | voLumE DESCRIPTION sn'g outeur | Tvee [ ALs | As (LS | s | voLume
Dual 2-Bit 2State w)e 210 '268 .
Transparent 2 otate AR Ll 2 3-State | ‘373 o | 2
2-State ‘375 D Transparent Octal o o 3
SR X ‘27
ZSae [29] @ A 3State | 573 o | o
§ - : 0
G) RETRIGGERABLE MONOSTABLE MULTIVIBRATORS Dual 4-Bit 2Stete 11100 2
(4] T Octal | 2-State | ‘116 | @
o § TECHNOLOGY 3-State_| 873 B (e
() STD 3-State | ‘533 o [
DESCRIPTION
- TYPE | ppy |ALS[AS|LS | L [voLumE Inverting Transparent| Octal | 3-State | ‘563 A s
N ‘122 | o o le 3-State | ‘580 Ale
- Single 130 | e Dual 4-Bit
= ‘ A L
5' ‘422 [ 2 Inverting Transparent Octal 3-State 880
‘ 3-Stat ‘604 .
-t Oual 123 | ® o | ate ’eo
(=] 423 h 2Input M Octal 2L | €05 o
- . 3-State | '606 [ 2
3 D-TYPE oc__| ‘607 D
.| -| -| L] L]
o OCTAL, 9-BIT. AND 10-BIT READ-BACK LATCHES Addressable octal | 2-5wte | 1259
- e 3
6' TECHNOLOGY Multi-Mode Buffered | Octal 3-State | ‘412 L4 2
NO. OF STD VOLUME True Octal 3-State | '845 e | e
=] DESCRIPTION oirs | TYPE | gp | Ats [as|1s [ nvering ocar | 35wt 536 2 e
Edge-Triggered Inverting True 9-Bit | 3-State | ‘843 DA 3
. &Lst
and Noninverting Octal | "996 4 Inverting 9.Bit | 3State | '844 e | o
Octal ‘990 0 True 10-Bit | 3-State | ‘841 o | e
Transparent True 9-Bit ‘992 . Inverting 10-Bit 3-State | '842 . L
10-Bit | 994 D
Octal | ‘991 . 1ats MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS
Transparent Noninverting 9-Bit | '992 . TECHNOLOGY
10-Bit | 994 . 55
ith DESCRIPTION TYPE Als|as|ts |s | L [ voume
Ivansgavem with Clear octal | ‘666 . m
rue Outputs Single 21| e ° 2
Transparent with Clear Octal 667 . Dual 221 ry Y
Inverting Outputs
® Denotes available technology.
A Denotes planned new products.
A Denotes ““A’" suffix version available in the technology indicated.
B Denotes ‘B’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

SHIFT REGISTERS SIGN-PROTECTED REGISTERS
NO. ___l_ﬁgl):__s__1 TECHNOLOGY NO. - MODES TECHNOLOGY
DESCRIPTION OF |e|.|g|2] TYPE| sTO DESCRIPTION OF |g|u[2[2|TYPE VOLUME
i P ALS [ AS | L [ Ls | s | voLume Y ALS| AS | LS
ars [2[*]9]2 TTL * sirs |#[2|S[ 8 —
Sign-Protected X X |x | 322 A Sign-Protected Register 8 X XX |'322 A 2
X[X]| X *198 L 2 . 1
Parallel-In, (K REGISTER FILES :
s | X[XIx[x] 2o P 3
Parallel-Out, < 3 TECHNOLOGY
Bidirectional
x| STD VOLUME
X x| 3z [ A 3 DESCRIPTION QUTPUT | TYPE - ALS | AS | LS g
. Aje 2
4 x|{x|x|xj “19a Y 3 8 Words x 2 Bits 3State | 172 | ® ]
oc ‘170 | e 0 2 ©
Parallel-in, 4 Words x 4 Bits
Parallel-O x{x|X[x | 671 . 3-State | '670 [ E
arallel-Out, 4 3-State | ‘870 .
Registered Dual 16 Words x 4 Bits n 3&Lsl P
Output: x|x{x|x| ‘672 . 2 3-State | ‘871 . o
utouts
X ‘8834 LSI
3 X XX [ 189 o 64 Words x 40 Bits 3-State | "883. A [Tl
s |x| Ix ‘96 | e ol o c
OTHER REGISTERS —
a5 |2 i B 2 )
X x L4 3 TECHNOLOGY m
ParalielIn, X X ‘99 i STD VOLUME f o
DESCRIPTION TYPE JALS |[AS| L LS (S
Parallel-Out x| [x[x{ 78] e 2 TTL <)
a x| [x[x]| 79| e ‘98 . c
2
x| |x o5 2 rlel 2 Quadruple Multiplexers '298 ° : Q
A : i Stoage J 2 O
v
x| [x 295 B 2 with Storage "398 .
A 2 ‘399 L4 2
x| |x *395
A 3 8-Bit Universal Shift +299 o ]e
] 16 [ x| [x]x] 673 . Registers o |a 3
Seriatin . o[ e ? Quadruple Bus Butfer
Parallel-Out s |x ‘164 vadruple Bus-Bu 173 . A
. 2 3 Registers 2
16 X X Ix | 674 . 2 Octal Storage Register ‘396 .
. A Dual-Rank 8-Bit ‘963 A
Parallel-In, x| x| e 1o 3 Shift Registers 564 N
i i
Serial-Out 8 S - s - D,g i . =15 e 38 LSl £
X x |x 166 -Bit Diagnostics:
a 3 Pipeline Registers ‘29819 A
Serial-In, 8 [ x ‘o1 | A o| o A
Serial-Out s [ x] [x ‘94 | e
SHIFT REGISTERS WITH LATCHES
NO. TECHNOLOGY
F TPUT! TYPI VOLUME
DESCRIPTION ol OUTPUTS E ats|as | s
BITS
Parallel-In, Parallel-Out 4 3-State ‘671 L
with Output Latches 3-State ‘672 L3
16 2-State ‘673 [
Serial-In, Parallel-Out Buffered | ‘594 L
with Output Latches 8 3-State ‘595 Ld
ocC ‘596 . 2
o] '699 .
Parallel-In, Serial-Out, 8 2-State ‘587 *
with Input Latches 3-State ‘589 .
Parallel 1/O Ports with
tnput Latches, Multiplexed 8 3-State ‘598 .
Serial Inputs

© Denotes available technology.

A Denotes planned new products.

A Denotes A’ suffix version available in the technology indicated.
B Denotes '“B’* suffix version availablein the technology indicated.
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FUNCTIONAL INDEX

COUNTERS

SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED

ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED

® Denotes available technology.
A Denotes ““A’" suffix version available in the technology indicated.
B Denotes ‘B’ suffix version available in the technology indicated.

PARALLEL TECHNOLOGY ARALLEL TECHNOLOGY
DESCRIPTION - TYPE [ STD VOLUME DESCRIPTION TYPE | STD VOLUME
LOAD Als[as | L|Ls|s LoAD Ats|as |L [ts |s
TTL - TTL
0 A 2 Setto9 | ‘90 | A ol
"
Syne 60 =1 3 o5 <
L] A L] 2 ‘ Ld
Sync 162 Decade Yes 176
Decade B [ e 3 Yes 196 | ® o |o
G) Sync 560 A Setto-9 ['290 [ o 0
o Sync ‘668 . None ‘93 | A e| o
3 Sync__| '690 . 2 69 D 2
o© Sync__ | '692 . 4-Bit Binary Yes 177 ] e
B [e Yes 197 [ o |o
-~ ‘168
0 Syne D 3 Nome | 293 | © .
— ° 3 2 Divide-by-12 None ‘92 A b
Async | 190
— L 3 None ‘390 | o 0
Dual Decade
3 Decade Up/Down , . e| o 2 Setto-9 ['490 | e .
- Async 192 - -
0 3 Dual 4-Bit Binary None 393 | e .
_o' Sync | '568 A
3 Sync__| '696 o . 8.8IT BINARY COUNTERS WITH REGISTERS
Sync__| 698 .
Al TVPE TECHNOLOGY
o Decade Rate 1 Asvne | g7 | e 2 DESCRIPTION oF | TveE VOLUME
(=4 Muttipler, N10 | Setto9 aLs [as [is
- S ouTPUT
g Sync | "161 =T 3 Parallel Register 3-State | ‘590 .
Y T > Outputs oc 591 . )
Sync "163 3 . Parallel Register inputs 2-State | ‘592 .
" 3 X E
4-Bit Binary Svme 561 ry Parallel 1/0 3-State | ‘593 .
B '669 .
- FREQUENCY DIVIDERS, RATE MULTIPLIERS
Sync ‘691 . 2
Sync | '693 . TECHNOLOGY
. B le DESCRIPTION TYPE | STD - VOLUME
Sync 169 =T 3 Tl | ALs | as [s
[ . 2 50-10-1 Frequency Divider ‘56 .
Async | ‘191
- . 3 60-to-1 Frequency Divider ‘57 .
4-Bit Binary - 2
o o[ o 2 60-Bit Binary Rate Multiplier ‘97 .
Up/Down Async | "193
. . 3 Decade Rate Multiplier 167 0
Sync | ‘569 A
Sync ‘697 .
Sync__ | 699 . )
B 1
6-Bit Bma‘vy an 97| e
Rate Multipler, N2
Async CLR| ‘867 D
-8i 3&Ls
8-Bit Up/Down Snc CiR 569 A

1-20 TEXAS "J
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS

DATA SELECTORS/MULTIPLEXERS DECODERS/DEMULTIPLEXERS
E TYPE TECHNOLOGY TYPE TECHNOLOGY
DESCRIPTION oF | TypE[ STD VOLUME DESCRIPTION OF  [TYPE[ STD VOLUME
ALs L ALs | AS
ouTPUT TTL As S s OUTPUT |8 LS
2-State | ‘150 | @ 2 3-State  ["154| @ .
41016
T6t01 3-State_| ‘250 - oc_ [1s9] e
3-State | ‘850 . 3 & LSt 4-to-10 BCD-to-Decimal 2-State ‘42| A LK)
3- . . 4-to-1 3-to-
State | ‘851 0-10 Excess 3-to pstate | 43| A . 2
Dual 8-t0-1 3State | '351] ® R Decimal -
o |o 4-to-1 X N
2.state | 1151 |2 to-10 Excess 3-Gray- | ) oo | aa| A . (@]
. . 3 to-Decimal -‘:
2S¢, ‘162 A ° 131 o [a
e 5 e 2 3-10-8 with Address T 3 ©
8101 3-State | '251 Y 3 Latches 2-State |*137 o 5 E
3-Si ‘354 0 o | a b
— 2State |"138 3 o
2-State | ‘355 . 3-to-8 ¢ le 2
3-State_| ‘356 . 2 3-State {538 A 3 ='
oc_ |'357 . A e —
2-State  |'139
25tate | 153 | 2o e Dual 2-to-4 ALe —
o | e 3 2-State  ['155| @ A 2 S
3State | 253 ° |eo 2 oC ‘156 | ® . o
bual dt0t ate . | e 3 Dial 1-10-4 Decoders 3-Sate 539 Iy 3 V]
ual 4-to- ry 2 =
2-State | ‘352
o e 3 CODE CONVERTERS M}
. 2
3-State | ‘353 T 3 TECHNOLOGY )
T
TS To0s + DESCRIPTION TYPE [ STD s |votume
oc__| 605 ° 1L
Octal 2:t0-1 with Storage [~ m—= - A ) 6-Line-BCD to 6-Line Binary, or 4-Line to 4-Line | R
5c 607 + BCD 9's/BCD 10's Converters ~2
o | o8 ’y 6-Bit-Binary to 6-Bit BCD Converters 185 | A
’ " 2 BCD-to-Binary Converters "a8a A A
Quad 2-t0-1 with Storage | 2SUt® | 298 < 3 Binary-to BCD Converters 485 A
2State | 098 ° PRIORITY ENCODERS/REGISTERS
2-State_| ‘399 . 2
L] * L ° TECH!
2-State | 157 < s 3 DESCRIPTION TYPE | STD ToHasY VOLUME
ALs |As|Ls
2-State [ 158 L 2 T
Quad 2-to-1 (A 3 Full BCD 147 ] @ .
vad 2-to-
sswe | 257 B |e 2 Cascadable Octal 148 ] @ . R
Ale 3 C Octal with 3-State OQutputs ‘348 °
B _|e 2 4-Bit C. ble with Registers 278 | o
3-Stat ‘258
i Ale 3
6-to-1 Universal SHIFTERS : .
oriton 3state | ‘857 ol 3
ultiplexer TECHNOLOGY
DESCRIPTI TPUT | TYPE | STD VOLUME
CRIPTION ou As|as|L|Ls| s
TTL
4-Bit Shifter 3-State | ‘350 ° 2
Parallel 16-Bit
Multi-Mode 3-State | ‘897 . s
Barrel Shifter
32.8it Barrel Shifter 3State | 8838 a

@ Denotes available technology. / '
A Denotes planned new products.

A Denotes ““A’ suffix version available in the technology indicated.

B Denotes ‘‘B"" suffix version available in the technology indicated.
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FUNCTIONAL INDEX

DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS,
AND VOLTAGE-CONTROLLED OSCILLATORS

OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS

MEMORY/MICROPROCESSOR CONTROLLERS

OFF-STATE TECHNOLOGY DESCRIPTION Tvpe | TECHNOLOGY T "
DESCRIPTION oureut |tvee [sTo] T T T | voiume Als[as[is s
VOLTAGE TIL System Controllers (Universal or for '888) 830 . st
30V ‘45 L3 Transparent, 4K, 16K ‘800 A
Memory
60D to.Decimal 60V _ |14l | e Fatodh Burst Modes | 64K 601 A
to-Decimal 5V (145 [ e . ¢ Cycle Steal, | 4K, 16K 602 A 2
Controllers
G) 7V___|4a5 o Burst Modes | 64K *603 A
) 30V a6 | A . Memory Cycle Controller 608 .
= 15V 47 | A | o Momors Maopers 3-State 612 .
55V a8 | ® D v Maep oc 613 D
® 2 - Ls)
- 5.5V 49 | ® . Memory Mappers 3-State 610 .
m 0V 246 ° with Output Latches oc ‘611 .
BCD-to-! -
— to-Seven-Segment BV 247 | . Multi-Mode Latches (BOBOA Applications) a1z . 2
3— 7V 347 . T6K. 64K, 2967 | A
7V |aa7 . 256K 2968 | A
ic M { T
3‘ 55V |28 | ® - Dynamic Memory C T6K, 64K 6301 | 4 Lt
= 55V |249 | ® . 256K, 1 MEG | 6302 | A
g OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH
CLOCK GENERATOR CIRCUITS
~* TECHNOLOGY
5' DESCRIPTION Tvee [510 [ o T | vorume TECHNOLOGY
3 T DESCRIPTION mvee [so T T Tis | s | vOLume
BCD Counter/a-Bit Latch/BCD-to-Decimal a2 | e T
Decoder/Driver Quadruple Complementary-Output 265 | o
BCD Counter/4-Bit Logic Elements
Latch/BCD-to-Seven-Segment ez | e ) Dual Pulse Synchronizers/Drivers 120 | e
. ‘ L]
Decoder/LED Driver Cryotal Comrolled Oscilat 320 )
BCD Counter/a-Bit 321 .
Latch/BCD-to-Seven-Segment s | . N Digital Phase-Lock Loop 297 .
Decoder/Lamp Driver Programmable Frequency 292 .
Dividers/Digital Timers ‘294 .
VOLTAGE-CONTROLLED OSCILLATORS Triple 4-Input AND/NAND Drivers "800 a N
Triple 4-Input OR/NOR D '802 A
DESCRIPTION TECHNOLOGY pe o TPy OR Drivers 0
Dua! VCO ‘124 . 2
No. fcoMpL| o {RANGE [ | fmax TYPE s |os VOLUME
vCos | Zoyr INPUT [ | MHz
Single Yes Yes Yes | No | 20 |624]
Single Yes Yes Yes | Yes | 20 628 ®
Dual No Yes Yes | No | 60 |24 . 2
Dual Yes Yes No | No | 20 |'626| e
Dual No No No | No | 20 ['627| e
Dual No Yes Yes | No | 20 |[629| e
RESULTANT DISPLAYS USING ‘46A, ‘47A, ‘48, ‘49, ‘L46, ‘L47, ‘LS47, ‘LS48, ‘LS49, 'LS347
] ) e i — | { T
(| | o ot oy | o e (Y (| (| g o — 1=
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, *249, 'LS247, ‘LS24 ,'LSa47
{— | [ | [ [ [ T D O _
() (Y o) oot [ | o o I | o o} gy o I—
0 1 2 3 4 5 6 7 8 9 10 1 14
RESULTANT DISPLAYS USING ‘143, ‘144
= =] —Tl=1 T
| 1! | 1) i _
0 1 2 3 4 S 6 7 8 9
®Denotes available technology.
ADenotes planned new products.
A Denotes ‘A" suffix version available in the technology indicated.
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FUNCTIONAL INDEX

COMPARATORS AND ERROR DETECTION CIRCUITS

4-BIT COMPARATORS PARITY GENERATORS/CHECKERS,
ERROR DETECTION AND CORRECTION CIRCUITS
DESCRIPTION TECHNOLOGY
pea|p>a|p<a |ourpur | OVTPUT | TYPEISTO N g las | L s | s | VOUUME NO- TrehnoLoy
- DESCRIPTION F | TY ME
ENABLE m [¢] PE[STOT  Tashis |s| Vo
Yes | Yes | No | 2State | No ‘85 | o e e 2 BITS ast
8 | 80| e 2
8-BIT COMPARATORS Qdd/Even Farity 3 | 280 bl
heckers e | o Ta s
DESCRIPTION S TECHNOLOGY ot s 285 - c
INPUTS P>Q| P>Q|P<Q|OUTPUT ALs | as|Ls 3-State 8 ‘636 . o
ENABLE . ; 2
- ocC 8 [ '637 o ]
Yes | No | No | No [ No | oC Yes '513 . s 76 Te16 r . -
Joxa No | Yes [ No | No | No | 25 ves [s20] o 3 oC 6 817 2
Pul Up No | Yes | No | No | No | o€ Yos %221 @ Parallel Error 3State | 16 | '630 . ; E
No Yes No Yes No 2-S No ’SBZ o 2 D orrectio: oC 16 631 ry 9
No | ves | No | Yes | No | OC :‘° 6:33 Cicuiits 3State | 16| '8400 a ] O
- . [
Yes :lo No | No | No | OC ves 519 . s 32 632 T2 =
¥ - .
No ves No :\Jn No | 2 es sz: 5c 32 633 + T2 eis
X - .
No | Yes | No ves No | 2§ No | 68 o 3z 1632 2 Ta -
- . —
No | Yes | No | Yes | No | oOC No | 685 , 5C 37 T 6% — T2 o]
No | Yes | No | Yes | No | 2.5 Yes | ‘686 . g
Standard
No | Yes | No | Yes | No | oOC Yes | ‘687 . )
< 3 FUSE-PROGRAMMABLE COMPARATORS
No Yes No No No 2S Yes | ‘688 :
. 2 TECHNOLOGY [T
. 3 -
o | ves | no | no | mo | oc ves | -eg0 DESCRIPTION mvee[sto [ Taslis [ |Vorome (D
D 2 TTL
Latched P ol i H
atched o | no | ves | no | ves| 2 ves | 885 N JaLs 16-Bit Identity Comparator 526 .
Logic & Arith| 12-Bit identity Comparator ‘528 L] 3
Latched P&Q 8-Bit Identity Comparator
Yes | No | Yes [ No | Yes [Latched Yes 866 . 3 ‘527 .
Logic & Anth| and 4-Bit Comparator
ADDRESS COMPARATORS
TECHNOLOGY
DESCRIPTION OUTPUT | LATCHED | ., | TECHNOL VOLUME
ENABLE | OUTPUT ALS | AS
‘o L]
16-Bit to 4-Bit Yes 677
Yes ‘678 . s
‘! L]
12Bit to 4-Bit Yes 679
Yes ‘680 D

®Denotes available technology.
ADenotes planned new products. .
A Denotes A’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

ARITHMETIC CIRCUITS AND PROCESSOR ELEMENTS

uoljeWIo}U| [BIBUBE)

PARALLEL BINARY ADDERS . OTHER ARITHMETIC OPERATORS
TECHNOLOGY TECHNOLOGY
DESCRIPTION wee | sto | Lol | | vorume DESCRIPTION TYPE as | as VOLUME
T
1-Bit Gated ‘80 ® Quad 2 Input Exclusive-OR ) 2
2Bit ‘82 [ Gates with Totem-Pole 86 . 3
281t ‘83 A A 2 Outputs ‘386
"283 D | Quad 2-Input Exclusive-OR 2
Dual 1-Bit Carry-Save ‘183 [ AK] Gates with Open-Collector 136
Outputs . 3
ACCUMULATORS. ARITHMETIC LOGIC UNITS, Quad 2-Input Exclusive- 266 2
LOOK-AHEAD CARRY GENERATORS NOR Gates ‘810 . Iy 3
TECiNoLoGY Quad 2 Input Exclusive NOR
DESCRIPTION +vpe (570 VOLUME Gates with Open-Collector | 811 . A 3
o |Ars|as|ts is Outputs
— Quad Exclusive ORINOR
4.Bit Parallcl Binary 281 d ’ Gates 138
581 L ? 4 Bit True/Complement 2
. o |o ‘87
181 — Element
3&LSI
4 Bit Arithmeric Logic Units’ 1181 . .
Funcrian Generators o ry R BIPOLAR BIT-SLICE PROCESSOR ELEMENTS
L CASCADABLE
881 A 3&1sl DESCRIPTION 10 TYPE VOLUME
4 Bit Arithmetc Logic Unit 382 . |, N-BITS ALS
with Ripple Carry = 587
. g2 -2 b 2 8-Bit Slice Yes, ‘888 ]
Look Ahead Carry [ 16 Bit A 3 Yes ‘895
Generatars 1282 N
32 Bt 882 A 3 & LS
Quad Serial Adder'Subtractor 385 . 2
MULTIPLIERS
TECHNOLOGY
DESCRIPTION TYPE [ STD VOLUME
Als [As|Ls | s
TTL
2-Bit-by-4-Bit Paraliel Binary Muttipliers | /261 .
4Bt by-4 Bt Parallcl Binary Multipliers | —2oat—>
285| e 2
26 MHz 6-8it Binary Rate Multipliers 97| e
26 MHz Decade Rate Multipliers 67| e
8-Bit x 1.8t 2's Complement Multipliers | 384 .

®Dcnotes available technology.
ADenotes planned new products.
A Denotes "“A’" suffix version available in the technology indicated.
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FUNCTIONAL INDEX

. USER-PROGRAMMABLE READ-ONLY MEMORIES (PROMs) REGISTERED PROMs
STANDARD PROMs e
DESCRIPTION | TYPE orcamzaTion [ il 'S | vOLUME
=T Tve
DESCRIPTION TYPE ORGANIZATION ouwf;r s | vorume TBP34R162 2096W x 48_ | 3State | ®
PR oiew was T s e 16K Bit Arrays | TBP34SR165 | 4096W x 4B | 3.State | & 4
TBP38S165 2048W x 88 3-State . TBP3BR165 2048W x 8B 3-State .
TBP38S166 2048W x 88 | 3State | ®
16K.Bit Arrays | TBPIBSAIES | 2048W x 8B oc N RANDOM-ACCESS READ-WRITE MEMORIES (RAMs)
TBP3BSA166 | 2048W x 88 oc . c
TBP345162 4096W x 48 | 3State | ® Tvee TECHNOLOGY (@]
TBP34SA162 4096W x 48 aoc A DESCRIPTION ORGANIZATION OF TYPE | STD ats | as s | s VOLUME -;
TBP24581 2048W x 48 | 35tate | ® QUTPUY m ©
TBP245A81 2048W x 48 oc . 266.6it Arravs 266 x 1 |Se 1200 : E
TBP28S85A 1024W x 88 | 3.State | A oc | son
TBP28S86A 1024W x 88 | 3State | ® o, B e 8
8K-Bit Arrays | TBP2BSABBA | 1024W x 88 oc . 3State | ‘189 Ale N “—
TBP38S85 1024W x 8B 3-State A 64-Bit Arrays 16 x 4 3-State | ‘219 A :
TBP38SE6 1024W x 88 | 3State | A oc_ | 289 L8 —
TBP38SABS 1024W x 88 oc a oc 3o a —
TBP3BSABE 1024W x 88 oc A 4 16-Bit Multiple-Port 8x2 3sute [ 172 ] 4]
TBP24S41 1024W x 4B | 3-State | Register Flls 2 b
oc [70] e . (4]
TBP24SA41 1024W x 48 oc . 16-8it Register File 4xa - c
e Amavs | TBP28542 512W x 88 | 3-State | ® 3 Suate | 670 hd
VS | Ter28sas2 ‘512W x 88 oc . Dual 84-Bit 16 x4 3stte oo ° 3 o
TBP28546 512W x 88 | 3State | ® Register Files 87 h (&)
TBP28SA46 512w x 88 oc .
T8P38522 256w %58 | a5 | e FIRST-IN FIRST-OUT MEMORIES (FIFOs}
2K-Bit Arrays
T8P38SA22 256W x 88 oc . e TECHNOLOGY
TB8P24510 256W x 48 3State | @ DESCRIPTION oF e [ Taslis | s |Vorume
TBP245A10 256W x 4 .
KBt Arrays | x 48 oc . outPuT
34510 256W x 4B | 3-State ¥V Rerry -
TBP34SA10 256W x 48 oc . 3w | 226 3 -
TBP185030 32W x 88 | 3-State | ® 16 x o o7 .
TBP18SA030 2w .
256-Bit Arrays o 32w x 88 oc 3Siate | 228 hd
T8P385030 32w x88 | 3swe | o T BT By T
TBP3BSA030 32W x 88 oc . TSiae | 225 e [e [ s
16 x 5 3-State 229 A saLs
LOW-POWER PROMs Tswe | 233 | A .
TYPE
DESCRIPTION TYPE ORGANIZATION s VOLUME
ouTPUT
TBP28L166 2048W x 88 | 3Swmre | ®
; TBP3BL16S 2048W x 88 | 3-Stare | ®
16K-Bit Arrays
TBP3BL166 2048W x 88 | 3-State | @
TBP34L162 4096W x 48 | 3state | &
TBP28LB5A 1024W x 88 | 3Swte | A
KB A TBP28LE6A 1024W x 88 | 3State | ®
Bit Ar
! '#¥s | TeP3sLes 1024W x 88 | 3.State | A
TBP38L86 1024W x 8B 3-State A 4
T8PZ8L42 512W x 88 | 3State | ®
4K-Bit A
‘ATaYs | 1epogLas 512W x 88 | 3-State | @
TBP28L22 256W x 88 | dsState | ®
2K-Bit Arays | TBP28LA22 256W x 88 oc .
TBP38L22 256W x 88 | 3State | A
TK-Bit Arrays | TBP34LIO0 256W x 4B_| 3Stte | @
256.8it Anrays | T8P38LO30 32W x 88 | dSuie | A

©® Denotes available technology.

A Denotes planned new products.

A Denotes “*A’’ suffix version available in the technology indicated.
B Denotes 'B’’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

PROGRAMMABLE LOGIC ARRAYS

PROGRAMMABLE LOGIC ARRAYS

QUTPUTS TYPE NO. OF
TYPE NO PINS.
Active-Low |'TIBPAL16L8-15
'TIBPAL16R4-15
Registered |'TIBPAL16R6-15
“TIBPAL16R8-15
Active-Low |'TIBPAL16LBA
“TIBPAL16R4A
Registered |'TIBPAL1BREA
‘TIBPAL16R8A
Active-Low |'TIBPAL16LBA-2
‘TIBPAL16R4A-2
Registered [‘TIBPAL16R6A-2
‘TIBPAL16RBA-2
Active-Low |'PAL20L8A
‘PAL20R4A
Registered "PAL20R6A
‘PAL20RBA
Active-Low |'PAL20LBA-2
‘PAL20R4A-2
Registered ["PAL20R6A-2
"PAL20RBA-2
Active-Low | TIBPAL20L10-20
‘TIBPAL20X4-20
Registered |'TIBPAL20X8-20
“TIBPAL20X10-20
Active-Low | ‘TIBPAL20L10-35
“TIBPAL20X4-35
Registered |'TIBPAL20X8-35
‘TIBPAL20X10-35
Active-Low | TIBPALR19LB-25
‘TIBPALR19RA4-25
Registered | TIBPALR19R6-25
‘TIBPALR19R8-25
Active-Low |'TIBPALR19L8-40
‘TIBPALR19R4-40
Registered |'TIBPALR19R6-40
‘TIBPALR19R8-40
Active-Low |'TIBPALT19L8-25
‘TIBPALT19R4-25
Registered | TIBPALT19R6-25
‘TIBPALT19R8 25
Active-Low |'TIBPALT19L8-40
"TIBPALT19R4-40
Registered |'TIBPALT19R6-40
‘TIBPALT19R8-40
Field-Programmable 3-State  |'TIFPLAB39
14x32x 6 Logic Arrays oC ‘TIFPLAB4O

DESCRIPTION INPUTS

B
2
17

VOLUME

Impact PAL* 16

‘.Mlm.mg

High-Performance PAL" 16

Halt-Power PAL® 16

ammmamm|m

High-Pertormance PAL® 20

Halt-Power PAL" 20

L . m|m

®

3

s

UOIJBWIOU| [BIDUDL)

Exclusive-OR PAL" 20

@

3

Exclusive-OR PAL* 20

H. .

o

IS Y

Registered-Input PAL" 19 24

*

slolo

Registered-Input PAL* 19 24

ISEICIES

Latched-Input PAL* 19 24

NEICIES

Latched-Input PAL" 19

24

o

©

=
@

24

olojelojo|o]|eje|ejojo|o|o|e|efe|o|o|ojole|efa(aieie(p|nin(p|pr[pip|r|o|ojoie|ojoio(oje/oio]e

* PAL is a regi d trademark of i ies Incorporated.

® Denotes available. technology.
ADenotes planned new products.
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

D2661, DECEMBER 1982 -REVISED AUGUST 1985

Package Options Include the ‘AS181A in
Compact 300-mil or Standard 600-mil DIPs.
The ‘AS881A is Offered in 300-mil DIPS.
Both Devices are Available in Both Plastic

SNB4AS181A .. . JT OR JW PACKAGE
SN54AS881A . . . JT PACKAGE
SN74AS181A ... NT OR NW PACKAGE
SN74AS881A . . . NT PACKAGE

and Ceramic Chip Carriers {TOP VIEWI
Full Look-Ahead for High-Speed Operations 8o[]1 UZ“%YCC
on Long Words Aoz 23[]A
) . . sa[]a 22[]81
] Arxr(;r;:t;::‘ Operating Modes: s2[]a 21 :]_32
Subtraction ::) Ls 20 jiz
Shift Operand A One Position s 13 :]_
Magnitude Comparison, cnld7 18 DE:’
Plus Twelve Other Arithmetic Operations M Cs 17[JG
FO[ |9 16( |C
® Logic Function Modes i E‘O 15 %ﬁn +4
Exclusive-OR -
Comparator F2[J11 14 :]5 =B
AND, NAND, OR, NOR GNO[J12 13[]F3

‘AS881A Provides Status Register Checks

Plus Ten Other Logic Operations SN54AS181A, SN54ASS81A . . . FK PACKAGE

SN74AS181A, SN74AS881A . . . FN PACKAGE

© Dependable Texas Instruments Quality and

Reliability (TOP VIEW) »
. MmO 00U O—= ~ 8
logic symbol wI<Id Z > 1< o 0o
: = | S | s 0 s >
4 3 2 1282726 Q
sote |, ALY S2 :|5 25 E A2 Q
g1 (.. 15 cp gﬁ? S1 :]6 24 E 82 a
sed Lm0 Lwicopallg so[]7 23 A3 ]
s3] sir-a) o —14 a-e Ne[] 22 I NC
n—2 4 ©...15 cof— cpea 8 -
-2t Cn o 21[] B3
M0 20(]G
-_AO%HP It LI 7Y Fo :]” 19Ec“ +4
g 12131415161718
2y o ¥ B e B ¥ e Y e W o
(21 P10 7y
1220l ~-~NQO.m0
w e =2 =i gy
m2-Tlesp o O <
5200 (al ~——F2
PN NC—No internal connection
LIPS 181 SSAEIEN
Pin numbers shown are JT, JW, NT, and NW packages.
TYPICAL ADDITION TIMES (C| =15 pF, R =280 Q, Tp =25°C)
NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD
OF USING "AS881A | USING ‘AS181A | USING 'S181 | ARITHMETIC LOOK-AHEAD BETWEEN
BITS AND'AS882 AND 'AS882 AND ‘S182 | LOGIC UNITS | CARRY GENERATORS AlUs
1to4 5 ns 5 ns 11 ns 1 NONE
5t0 8 10 ns 10 ns 18 ns 2 RIPPLE
9to 16 14 ns 14 ns 19 ns 3or4d 1 FULL LOOK-AHEAD
17 to 64 18 ns 19 ns 28 ns 510 16 2to5 FULL LOOK-AHEAD

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

Texas {?

INSTRUMENTS

Copyright © 1982, Texas Instruments Incorporated
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SN54AS181A, SN54ASB81A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description -

The ‘AS181A and 'AS881A are arithmetic logic units (ALU)/function generators that have a complexity
of 75 and 77 equivalent gates, respectively, on a monolithic chip. These circuits perform 16 binary arithmetic
operations on two 4-bit words as shown in Tables 1 and 2. These operations are selected by the four
function-select lines {SO, S1, S2, S3) and include addition, subtraction, decrement, and straight transfer.
When performing arithmetic manipulations, the internal carries must be enabled by applying a low-level
voltage to the mode control input (M}. A full carry look-ahead scheme is made available in these devices
for fast, simultaneous carry generation by means of two cascade-outputs (pins 15 and 17) for the four
bits in the package. When used in conjunction with the SN54AS882 or SN74AS882 full carry look-ahead
circuits, high-speed arithmetic operations can be performed. The typical addition times shown previously
illustrate the little additional time required for addition of longer words when full carry look-ahead is
employed. The method of cascading 'AS882 circuits with these ALUs to provide multilevel full carry look-
ahead is illustrated under signal designations.

If high speed is not of importance, a ripple-carry input {Cp) and a ripple-carry output {Cp + 4) are available.
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word
lengths can be performed without external circuitry.

The ‘AS181A and 'AS881A will accommodate active-high or active-low data if the pin designations are
interpreted as follows:

PIN NUMBER 2 |1 [23)22|21|20|19|18| 9 |10[11[13]| 7 16 |15 | 17
Active-low data (Table 1) A0 [BO|A1|B1 [A2 |B2 |A3 | B3| FO|F1 [F2 |F3 |Ch| ChyalP G
Active-high data (Table 2) A0 |BO | A1 |B1 [A2[B21A3 B3| FO|F1 |F2(F3[Ch| ChsalX Y

Subtraction is accomplished by 1's complement addition where the 1's complement of the subtrahend
is generated internally. The resultant output is A—B—1, which requires an end-around or forced carry to
provide A—B.

The ‘AS181A and ‘AS881A can also be utilized as a comparator. The A =B output is internally decoded
from the function outputs (FO, F1, F2, F3) so that when two words of equal magnitude are applied at
the A and B inputs, it will assume a high level to indicate equality (A =B). The ALU must be in the subtract
mode with Cn, =H when performing this comparison. The A =B output is open-collector so that it can be
wire-AND connected to give a comparison for more than four bits. The carry output (Cp, +4) can also be
used to supply relative magnitude information. Again, the ALU must be placed in the subtract mode by
placing the function select input S3, S2, S1, SO at L, H, H, L, respectively.

INPUT Cp| OUTPUT €14 ACTIVE-LOW DATA | ACTIVE-HIGH DATA
(FIGURE 1) (FIGURE 2)
H H A28 . A<B
H L A<B A>B
L H A>B A<B
L L A<B A2B

These circuits have been designed to not only incorporate all of the designer’s requirements for arithmetic
operations, but also to provide 16 possible functions of two Boolean variables without the use of external
circuitry. These logic functions are selected by use of the four function-select inputs (SO, S1, S2, S3)
with the mode-control input (M) at a high level to disable the internal carry. The 16 logic functions are
detailed in Tables 1 and 2 and include exclusive-OR, NAND, AND, NOR, and OR functions.

Texas ‘t?
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description (continued)

The *AS881A has the same pinout and same functionality as the ‘AS181A except for the P, G, and Cn 44
outputs when the device is in the logic mode (M =H).

In the logic mode the "AS881A provides the us_er_with a status check on the input words A and B, and
the ouput word F. While in the logic mode the P, G, and Cp, 4+ 4 outputs supply status information based
upon the following logical combinations: -

P=FO+F1+F2+F3

G=H

Cn+4=PCn

FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH

S0=83=H, S1=S2=L, and M=H S0=51=S3=L, S2=H, and M=H

PUTS

DATA INPUTS

QUTPUTS

P Cnh+a

DATA INPUTS

Cn+a

‘A0=Bo
A0=B0
A0+ B0

X

X

X

X X X X I

A2=B2
A2=82
X
X
R2+B2
X

>l P
42 a

»I
X X H X U
! @i w!

A3=83
A3=B3
X
X
X
A3%83

[
H
H
H
H
H
H

ITIITICr
[l -

A0 orBO = L AlorBl
AOorBO = L AlorB1
A0=BO=H
X A=
X
X

1

X X X X~ I
X X @ X

[
T [l
-

P

NN

29

X @ X X m m
[XIEY)

[

-

>l >l

wow

29

@ X X X wml wi
W W

[

-

>l
o
]
I
u
I

»l
w
1
%)
I
T

T xxxIxx|ol
[=]

uT
3
L
L
H
H
H
H

eI

The combination of signals on the S3 through SO control lines determine the operation performed on the
data words to generate the output bits Fi. By monitoring the P and Cp, + 4 outputs, the user can determine
if all pairs of input bits are equal (see table above) or if any pair of inputs are both high (see table above).
The 'AS881A has the unique feature of providing an A = B status while the exclusive-OR( @) function
is being utilized. When the control inputs (S3, S2, S1, SO) equal H, L, L, H; a status check is
generated to determine whether all pairs (Ai, Bi) are equal in- the following manner:
P = (A0 (® BO)+(A1 (® B1}+(A2 (D B2)+(A3 (® B3). This unique bit-by-bit comparison of the data
words, which is available on the totem-pole P output, is particularly useful when cascading 'AS881s. As
the A = B condition is sensed in the first stage, the signal is propagated through the same ports used
for carry generation in the arithmetic mode (P and G). Thus the A = B status is transmitted to the second
stage more quickly without the need for external multiplexing logic. The A = B open-collector output allows
the user to check the validity of the bit-by-bit result by comparing the two signals for parity.

0
H
2
S
[+}]
(a]
77
e

2-5

If the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the contro!
lines (S3,52,51,S0) to L, H,_L._L. Tbe_data__pa_irs will then be ANDed together and the results ORed in
the following manner: P = AOBO+A1B1+A2B2 + A3B3.

P = FO+F1+F2+F3
A0BO+A1B1+A282 +A383
(A0 D BO)+(A1 @ B11+(A2 @ B2)+(A3 @ B3)

S3 | s2 | s1 SO
L H L L H
H L L H |'H

signal designations

In both Figures 1 and 2, the polarity indicators (. ) indicate that the associated input or output is active-
low with respect to the function shown inside the symbol and the symbols are the same in both figures.
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data,
and are for use with the logic functions and arithmetic operations shown in Table 1. The signal designations
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active-
high data given in Table 2. The ‘AS181A and ‘AS881A together with "AS882 and 'S182 can be used
with the signal designation of either Figure 1 or Figure 2.

{i’
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

'AS181A ‘AS181A
‘AS881A ‘AS881A
ALY ALY
soBL_Jg so8_ |,
[t} 3 i5)
51——(4] (... 15 cppt12L P 5120l ©... 15 cpj—U5LX
s2—— Mi"—‘ ... 15 co =i G peSL M:% ©.. 185 col_0nY
13 :
s3——— 6(p=) of—14 a8 s 61’:°’QtMA=H
8) 06 -
M——4 (0...15) COf———Cn+a M-8 a (©...151 CO LN
Cn (1 C 0
c 1
— - = -
Ro 2 ey (o YL Y .
T M To o nl P~——F0
BO o B0 o
~ 23 (23) :
M=y (101 A1——0bp
(2 P—F1 b (100
22, pr22eafo 121 F1
K220 o Azt o
an - an
= 14) P~——F2 a P2
524200y 2200 n, i
[REIIS
e 181 SSIEIN ) el 18 b 13
LIPS LT 1 F3
‘AS882 ‘AS882
cPG :
:! . ITEN P Gwpl, ©°
. Gp: :;n b0 X0 (3) P0
(:: co Yo @2 p)ico
- T X150 edepy
wn B1-—Bcot © - MPLIEN
—_— P2——L>ce1 cor—8L cnsg PRI cot—8L Tss
s2-L ey vzl
U [RMLCIEN P co3—1 Cartg x3- 11900 ps coab—11E Cnrts
() ﬁa%bcaz 39 mlegs
< 2 (:‘;‘ P4 co! O7) cneza PYPLCIIN P cosb—t17) Tneza
O San]cst 122} vetinlces
8 ps—USilers corp—22 cni32 xs 18l cps cor|—i22) Tasa2
G5 cos ZRLLITX P
« Fo— =t cPs x6 12 cog
G6 VT CG6 YSL?:QCGS
FISCALEN x7 - Zled s
(SRR ) PR P
FIGURE 1 ’ FIGURE 2
(USE WITH TABLE 1) (USE WITH TABLE 2)
TABLE 1 TABLE 2
ACTIVE-LOW DATA ACTIVE-HIGH DATA
SELECTION SELECTION
M=H M= L; ARITHMETIC OPERATIONS EL M=H M = L; ARITHMETIC OPERATIONS
LOGIC Ch=t Cnh=H LOGIC Th=H Ta=L
s3 S2 S1 SO
FUNCTIONS| {no carry) (with carry) S3 82 81 80| gyncrions (no carry) (with carry)
L L L L|F=A F=AMINUS 1 L L L L|F=A F=A F=APLUS 1
L L L H{F=AB F = ABMINUS 1 L L L M|F=A7B |[F=A+8B F={(A+BJPLUS1
L L H L|F=A+B F = ABMINUS 1 L L H L|F-A8 F=A+8 F={(A+BIPLUS
L L H H|F=1 F = MINUS 1 {2's COMP) ERO L L H H|[F=0 F = MINUS 1(2’s COMPL) | F = ZERO
L H L L[F=ATB |F=APLUS(A+B) F = APLUS(A+B)PLUS 1 L H L L[F=7AB F=APLUSAB F=APLUS ABPLUS 1
L H L H[F=B F=ABPLUS(A+B) £ = ABPLUS (A + B) PLUS 1 L H L HIF=B F = (A +B)PLUS AB F={A+B)PLUS ABPLUS 1
L HH L|F=A®B |F=AMINUSBMINUS1 |F=AMINUSB L H HLIF=A®B |F-AMINUSBMINUS1T |F=AMINUSB
Lt H H H|F=A+E F=A+B ! - (A+B] L H H H|F=AE F = ABMINUS 1 F=AB
B8 A+B F=(A+BIPLUST A
H L L L|F=AB F=APLUS(A+B) F=APLUS (A+B)PLUS 1 H L L LIF=A+B |F-APLUSAB - |F=APLUSABPLUSY
H L L H|F=A®B |F=APLUSB F=APLUSBPLUS 1 H L L H|F=A® B |[F=APLUSB F=APLUSBPLUS1
H L H L|F=8 F = ABPLUS (A +B) F = ABPLUS (A +B) PLUS 1 H L H LIF-8 F=(A+B)PLUS AB F={A+B)PLUSABPLUS1
H L H H|F=A+B [F={A+B) F=(A+B)PLUS 1 H L H H|F=AB F = ABMINUS 1 F=AB
H H L L|F=0 F=APLUSA' F=APLUSAPLUS 1 H H L L[F=1 F=APLUSA?! F=APLUSAPLUS1
H H L H|F=AF F = ABPLUS A F = ABPLUS APLUS 1 H H L H|{F=A+B |F=(A+B)PLUSA F=(A+B)PLUSAPLUS 1
H H H L(F=AB F=ABPLUS A F=ABPLUS APLUS 1 H H M L[F=A+B |F=(A+BIPLUSA F=(A+BIPLUSAPLUS 1
H H W HIF=A FoA F-APLUS1 H H H H|F=A F=AMINUS 1 F=A
TEach bit is shifted to the next more significant position.

\ ‘QiP
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SN54AS181A, SN74AS181A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

‘AS181A
(3)
T
(5)
3116 |
so 1 a7 g
1 1
—
= (18)
B3~—<{> __——‘D: (16) Cn+a
=B
]
2 19)
(13)F3
52290 4 1
1
Q
2
>
7020 >
(]
DD N (1A= a
—
) b
22) ! 1 )
B2l
|
} >
54123
1} D> N (10)?1
1

—:ID —D_——J_D—b———‘g—) Fo
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SN54AS881A, SN74AS881A ,
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

_ 18}
3

o

1

A3 (19)

_ (20}
B2

et

A2 (21)

s9o1A8( |57 H

—. (22)
B1

a1 (23)

- (1
BO

A0 (2)

(8}

S
oo
Sio
o
So)

I_OD

‘AS881A
1
{17) G
1
1
AT
T
¢+ {15) 7
i (14)
)] > | 13) =,
I
1
]
|
|
A
')) D> an &,
IR N
]) > — 10 =,
1
]
- _D-—TD_L

Cn {7)
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

Supply voltage, VO 7V
INpUt vOltage . . o o e e 7V
Off-state output voltage (A=B output only) . . . .. ... . . . . . . 7V
Operating free-air temperature range: SN54AS181A, SN54AS881A .. ........ -55°C to 125°C

SN74AS181A, SN74AS881A . ............. 0°C to 70°C
Storage temperature range . . . ... .. ...t —-65°C to 150°C

recommended operating conditions

SN54AS’ SN74AS’ UNIT
MIN NOM MAX | MIN NOM MAX

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v

Vi High-level input voltage . 2 2 v

ViL Low-level input voltage 0.8 0.8 Vv

VOH High-level output voltage A =B output only 5.5 5.5 \
i All cutputs_except ! 2 o 2 mA

IoH High-level output current A=Band G .

G -3 -3 | mA

loL Low-level output current :’I(l;::pgts 20 20 mA
G 48 48 mA

Ta Operating free-air temperature -556 125 (o] 70 °C

»
@
2
S
o
&)
7
|
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

electrical characteristics over recommended operating free-air temperature range {unless otherwise

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

noted) .
PARAMETER TEST CONDITIONS SNS4AS" SN74AS" UNIT
MIN TYPT MAX MIN TYPT MAX
ViK Vce = 4.5 V, = -18 mA 1.2 -1.2 v
Any output v 45V1055V, lgy = 2 mA Veg-2 Vec-2
Vo | except A = B cc . loH cc cc
G Vee = 4.5V, Io4 = -3 mA 2.4 34 24 3.4 \
IoH |A =B Vce = 4.5V, VoH = 5.5V 0.1 01 | mA
VoL ::Cyes:tg”t Vee = 45V, loL = 20 mA 03 05 03 05 Vv
G Vce = 4.5V, loL = 48 mA 0.4 0.5 04 05 %
M input 0.1 0.1
" Any A or B input vee 5.5V V=7V 0.3 0.3 mA
Any S input ’ 0.4 0.4
Carry input 0.6 0.6
M input 20 20
i " Any A or B input Vee - 5.5V, V=27V 60 60 WA
Any S input 80 80
2 Carry input 120 120
M input -2 -2
5 " 2::// : ;'pﬁt'"p"‘ Vec = 5.5V, V=04V AZ _g mA
— Carry input -12 -12
o) All outputs except -30 -45 -112 | -30 -45 —112
@ 1o |A =Band G Vee =55V, Vg = 2.25V mA
g. G - 165 - 165
'AS181A 135 200 135 200
] lcc vee =558V "ASBB1A - 135 210 135 210 | "
TAll typical values are at Vee = 5V, Ta = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, los-
‘ i
2-10 TExAs
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SN54AS181A, SN54ASB81A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characteristics (see Note 1)

Vee=5V,
CL =15 pF, Vec=45Vto 55V,
RL=500Q CL=50 pF (15 pF for A=B),
FROM | TO TEST (280 @ for A=B), R =500 Q (280  for A=B),
PARAMETER or L ! ' UNIT
(INPUT)/(OUTPUT) CONDITIONS Ta=25°C Ta=MIN to MAX
‘AS181A SN54AS181A | SN74AS181A
‘AS881A SN54AS881A | SN74ASB81A
MIN TYP! MAX | MIN TYPT MAX | MIN TYP! MAX
tpd Con | Chea 5 2 7 1" 2 7 9| ns
Any M=0V, S$1=52=0V,
1 SV e —_ 6 2 8 14| 2 8 12
pd AorB| "*% | 50=53=4.5V (SUM mode) ne
Any M=0V, S0=53=0V,
t el e 7 2 8 20| 2 8 16
pd RorB| “"*4 | $1=52=4.5V (BIFF mode) ns
tpd Ch-| AnyF | M=0V (SUM or DIFF mode) 5 3 6 11| 3 6 9 [ ns
. Any P M=0V, $1-52-0V, . > 5 sl 5 .
- - — s
pd AorB 50=53=4.5 V (SUM mode)
Any R M=0V, S0=S3=0V,
1 Eal . 5 2 6 12| 2 6 9
pd Aord| © S1=52=4.5 V (DIFF mode) ns
Any — M=0V,S$1=52=0V,
1 g P : — 5 2 6 11| 2 6 8
pd AorB $0=53=4.5 V (SUM mode] ne
Al _ M=0V, S0=53=0V,
tod ol . 5 2 6 13! 2 6 10| ns
AorB S1=S2=4.5V (DIFF mode)
. Ai or & M=0V,S1=52=0V, 5 , 5 " 2 5 B s N
- 1 ——
pd Bi S0=53=4.5 V (5UM model 8
Ai - M=0V,S0=S1=0V, =
tpd Lor Fi V. $0=51 =01 5 2 6 12| 2 6 10| ns S
Bi $1=52=4.5 V (DIFF mode) : @
Ai -
tpd :_3_'" i M=4.5 V (LOGIC mode) 6 2 6 16| 2 6 11| ns (a]
1
Any A M=0V, S0=5S3=0V, (7]
t | A=8 — 12 4 14 28| 4 14 2
pd orB S1-52-4.5 V (DIFF mode) ns -l
additional "AS881A switching characteristics involving status checks {see Note 1)
Vee=5V. Vec=4.5Vte 55V,
CL=15 pF, CL =50 pF,
FROM | T T = , -500Q,
PARAMETER o TES RL=5002 AL-500 uNIT
(INPUT) [(OUTPUT) CONDITIONS TA=25°C Ta=MIN to MAX
"ASB81A SN54AS881A | SN74AS881A
MIN TYPT MAX | MIN TYPT MAX |MIN TYPT MAX
An Cn=4.5V, M=4.5V, .
thd KO’VE P S0=83=4.5V,S1=52=0V, 8 2 10 19| 2 10 15| ns
Equality (Ai=Bi or Ai#Bi)
An Ch=4.5V.M=45V,
tod Eorvﬁ Cn+4 |S0=53=4.5V,§1=52=0V, 10 2 12 24| 2 12 18| ns
* | Equality (Ai =Bi or Ai#Bi) -
Ch=4.5V,M=4.5V, .
1 Any 5 > v Soos1 8 2 10 19) 2 10 15
pd AorB| P ne
an Ch=4.5V.,M=4.5V,
tod Koryﬁ Chn+a |S2=4.5V,S0=S1=S3=0V, 1 2 13 25| 2 13 19| ns
(Ai=Bi=H or Ai or Bi=L) .
tpd = TPHL Of tPLH
All typical values are at Voo = 5V, Ta = 25°C.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
T {l}
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION

SUM MODE TEST TABLE
FUNCTION INPUTS: SO=S3=45V, S1=S2=M=0 V

OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER | UNDER UNDEI
TesT APPLY | APPLY APPLY APPLY TESTR (:izvsggsnf)
4.5V GND 4.5V GND
1 - - Remaini -
PLH Ai B | None | —romng Cn Fi In-Phase
tPHL Aand B
t - - Remaini -
PLH B A | None | omaming Ch i In-Phase
TPHL Aand B
t - - =
PLH Ai Bi | None None _Remaining P In-Phase
tPHL A and B, Cpy
t = - ini py
PLH Bi Ai None None _Remal_nlng P In-Phase
tPHL A and B, Cp
t - = R i R inif -
PLH Ai | Nome | Bi emaining emaining G In-Phase
tPHL * B A. Cn
t - —_ R R i -
PLH Bi None | Ai emaining emaining G In-Phase
tPHL B A, Cp .
- 1 —
| PLH Cn None None ‘.\.” A_“ Any F In-Phase
2 tPHL A B orCn+a
1 - - Remainin Remaini
PLH Ai None | Bi 2ning maning 1 ¢ .a | outof-Phase
TPHL B A, Cq
r~ tPLH - -, Remaining Remaining
o Bi None Ai - - Ch+a Qut-of-Phase
— PHL 8 A, Cp
(] DIFF MODE TEST TABLE
5. FUNCTION INPUTS: S1=52=456V, S0=83=M=0V
O
14 OTHER INPUT
7 INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER | UNDER APPLY | APPLY APPLY APRLY UNDER | WAVEFORM
TEST TEST (SEE NOTE 1)
4.5V GND 4.5V GND
t - = R ini ini -
PLH Ai None Bi emfmng Remaining Fi In-Phase
tPHL A B, Cp
1 - - Remaini R inil -
PLH Bi B | None | emand emaiming ] Out-of-Phase
tPHL A B, Cp
t — = . ini =
PLH Ai None Bi None _Remalflng P In-Phase
TPHL 5 A and B, Cp
1 — P ini —
PLH Bi Ai None None -.Remaflng P Out-of-Phase
tPHL A and B, Cp
t - - -
PLH Ai Bi None None _Remaznng G In-Phase
tPHL A and B, Cp
1 - - R ini = .
PLH Bi None Ai None _emaning G Out-of-Phase
tPHL A and B, Cp
t - = R i
PLH Ai None Bi emimmg reTammg A =8B In-Phase
tPHL A B, Cq
t . - R ini R ini B
PLH Bi Ri | Nome | or2ning emaning | A -8 | outof-Phase
tPHL A 8, Cp
t Al C
PLH Cn None None - = None n+4 In-Phase
tPHL A and B or any F
1 - - R ini
PLH Ai Bi None None _em_alnmg Ch+a Out-of-Phase
tPHL A, B, Cp
tPLH - - Remaining
Bi None Al N - = C In-Phase
ey i one i one A B, C, n+4 e
NOTE 1: Load circuit and voltage waveforms are shown-in Section 1.
l
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SN54LS222, SN54LS224, SN54LS227, SN54LS228
SN74LS222, SN741.S224, SN74L8227, SN741S228
16 X 4 SYNCHRONOUS FIRST-IN FIRST-0UT MEMORIES

JANUARY 1981--REVISED MARCH 1985

® Independent Synchonous Inputs and SN54LS222, SN54LS227 . . . J PACKAGE
Outputs SN74LS222, SN74LS227 ... J OR N PACKAGE
(TOP VIEW)
© 16 Words of 4 Bits Each 0
. . . OE |1 vee
© 3-State Outputs Drive Bus Lines Directly IRe (]2 UNCK
® Data Rates from 0 to 10 MHz Rs3 ORE
® Fall-Th ' Lock [Ja OR
all-Through Time . . . 50 ns Typ po[]s Qo
® Data Terminals Arranged for Optimum PC Nc []e NC
Board Layout D1 []7 Q1
° - . p2[]s Q2
Expandable Using External Gatmg‘ p3[]e a3
GND [J10 CLR

description

These 64-bit memories are Low-Power Schottky
memory arrays organized as 16 words of 4 bits
each. They can be expanded in multiples of

SN54L5224, SN54L5228
SN74LS224, SN74LS228 . . . J OR N PACKAGE

... J PACKAGE

. K (TOP VIEW)
15m+ 1 words or 4n bits, or both, (where n is :
the number of packages in the vertical array and oe [ Uis[dvee e
m is the number of packages in the horizontal Rz  1sJUNCK 2 .
array) however some external gating is required Lock (3 1a[J OR o
(see Figure 1). For longer words using the po[Ja 13(J Q0
‘LS224 or ‘LS228, the IR signals of the first-rank p1[s 2Ja1 8
packages and OR signals of the last-rank p2[]e njaz o
packages must be ANDed for proper D37 o] a3 'S
synchronization. GND (s 9[]CLR g
NC — No internat connection
1ype 'NPUT-READY ENABLE AND OUTPUT a
OUTPUT-READY ENABLE For chip carrier information —
‘18222 Yes 3-State contact the factory.
‘LS274 No 3-State
‘LS227 Yes Open-collector
‘LS228 No Open-collector
operation
A FIFO memory is a storage device that allows data to be written into and read from its array at independent
data rates. These FIFOs are designed to process data at rates from O to 10 MHz in a bit-parallel format,
word by word. Data is written into the memory on a high-to-low transition at the load clock input (LDCK)
and read out on a low-to-high transition at the unload clock input (UNCK).
The memory is full when the number of words clocked in exceeds the number of words clocked out by
16. When the memory is full, LDCK signals have no effect. When the memory is empty, UNCK signals
have no effect.
Status of the FIFO memory (see timing diagram) is monitored by the input ready (IR) and output ready
(OR) flags that indicate ‘‘not full’” and ‘‘not empty’’ conditions. The IR output will be high only when the
memory is not full and the LDCK input is low. The OR output will be high only when the memory is not
empty and UNCK is high.
A low level at the clear (CLR) input resets the internal stack control counters and also sets IR high and
OR low to indicate that old data remaining at the data outputs is invalid. Data outputs are noninverting
with respect to the data inputs and are at high impedance when output enable (OE) is low. OE does not
affect the IR and OR outputs.
PRODUCTION DATA documents contain information . Copyright © 1979, Texas Instruments Incorporated
currg;l't as of pnhlic:tinn date. rrll_iductsl co(nfnrm l(n %
spec atl tl t exas Instruments
s?an:h;?d wgfri’:{ 2 Pl:o;lzlc‘éisoz processing does not TEXAS 2-13
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S390IND

SN54LS222, SN54LS224, SN54LS227, SN54LS228
- SN741S222, SN74LS224, SN74LS227, SN741LS228
16 X 4 SYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

/
functional block diagram (positive logic)

E(1)[1] N
—_(1)[9
CLR( ) ][
LDCK(M[B] P —
RING COUNTER comp
s CTRDIV 16
i WRITE %
ADDRESS ‘"/—16 P
<« Q=p+1p’
- -+ 6
el - T 7
("LS222, ‘LS227 only) H P=Q+1pn
od CT=1 10
1 Q
3 p=q ||
1 EMPTY T
(3)[2] R
(17)[141°R
(19)(15] 16
UNCK——>— — RING COUNTER
CTRDIV16 | 16
M i READ 32
ADDRESS é RAM 16X 4
+ 6
< 7
« 5 L_Jia
(18) § M 10 16
ORE== = ofmmmmmmomdof e e H—¢ | qer=1 "
(L8222, 'LS227 only) ’ iz
14 1
15 —
16 / 16 A % HEN
s B
r f
po {S)Lal TA,5D _7A EXI LAILELN
p1.2)16) EITEEI B
8161 ! (13) 11IQ;
D2
039171 (121010) o3
*'L8222 and ‘LS224 have 3-state (Q)outputs. (‘LS222 and ‘LS227 pin numbers)
‘'LS227 and ‘LS228 have open-collector (Q) outputs. ['LS224 and 'LS228 pin numbers)
timing diagram
INITIALIZE|LOAD 2 WORDS| UNLOAD 2WORDS | - LOAD UNTIL FULL | unLoaD
-
CLR |
LDCK [ ‘ . | ' I
INPUTS < | i | i |
UNCK I ! | i | LI
! | |
L MK’OXOXOZOIOIOIOXO‘.’OE’ZOX‘>I 5 DZOIKOZ XX XXX
| |
I [0l | I !
| | } : I | I .
i ’ !
-~ | S,
IR [ A O U-—I_I—-“_I_I—Ll___
|| | |
OUTPUTSJ OR | | 27 L
1 ! ; |
ao—a3 INvALID] | WORD1  |woRrD 2] invALID] [ WORD 1 . [worD 2
~ T
’
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SN54L8222, SN54LS224, SN54LS227, SN54LS228
SN741S222, SN741S224, SN74LS227, SN74LS228
16 X 4 SYNCHRONOUS FIRST-iN FIRST-CUT MEMORIES

logic symbolst

‘LS222 ‘LS224
FIFO16X 4 FIFO 16 X4
CTA CTR
ot Jeny oe-—dens
et Mt oreo - el et l
3) @
. cr<ied & vicr 23R @ cr<ist & >4 2 IR
Lock 2l 22 LDCK ——I= 22
we -2 fos 0
7
cT>04 & — a5 on cT>o4 & P> 3[——o0nR
15
unck 22 C 4z unck-1E 23
; cT-04 & cr=or &
(18)
ORE— G5
5] vet 54 vat
1 ) m| 13)
o0& [ip 6.7V} a0 Do 10 457131 g0
4
01 2 oa or 8| 02 o
8
D2 (8) (13} Q D2 6) 1 2
032 02 0312 o) o
"Ls227 'LS228
FIFO16 X 4 FIFO16X 4
CTR CTR
RTINS o tens 2]
_ 9
UL R e ) 8
3) (2)
. cr<ie4 & +cr 23R . cr<ie4+ & +/c1 2 R 'S
Lock L 22 LDCK > 22 [+}]
me2l_{6a o
17, 14
cT>o4 & — a5p—on . cTo04 & - P EELLIPYY —
(19) (15) : n
UNCK 24 UNCK 23 it
18) cT=01 & cT-0f &
ORE———] G5
3] vet 4 vat
.| I L
o0& {io 6,70 {18) g oo Tip 45013 g0
14) i
] na 07450 12 o
13
018 03 0238 1) g,
(12)
032 - pat2) (i) o

f These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

These symbols are functionally accurate but do not show the details of implementation; for these, see the functional block diagram. The
symbol represents the memory as if it were controlled by a single counter whose content is the number of words stored at that time. Output
data is invalid when the counter content is 0.

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

Supply voltage, VCC (See Note 1) . .. .. i e e e 7V
INPUt VOIAgE . . . e 7V
Off-state output VOItage . . . . . . . . . e 55V
Operating free-air temperature range:
SN54LS222, SN54LS224, SN54LS227, SN54LS228 . ... ... ... ....... -55°C to 125°C
SN74LS222, SN74LS224, SN74LS227, SN74LS228. . .. ... ... ... ........ 0°C to 70°C
Storage temperature range .. ... .. .. .......oemmnun -65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.

B
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SNb54LS222, SN5415224, SN741LS222, SN74LS224
16 X 4 SYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES
WITH 3-STATE OUTPUTS

recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55| 4.75 5 5.25 \"
ViH  High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.7 0.8 )
loH  High-level output current Q - L -26 mA
IR, OR -0.4 -0.4
loL Low-level output current a 12 24 mA
IR, OR 4 8
LDCK high 60 60
LDCK low 15 15
tw Pulse duration UNCK low 30 30 ns
UNCK high 30 30
CLR low 20 20
D to LDCK! 50 50
tsu Setup time LDCK! before UNCKI! 50 50 ns
UNCKT before LDCK? 50 50
th Hold time D from LDCK!{ 9] 9] ns
2 Ta Operating free-air temperature ’ -55 125 0] 70 °C
- electrical characteristics over recommended operating free-air temperature range {(unless otherwise
noted )
@ noted :
] PARAMETER TEST CONDITIONS SNBaLS. SN7ALS oNiT
® MIN TYP} MAX | MIN TYP? MAX
< ViK Vee = MIN, | = -18 mA -1.5 -15 | Vv
o Q Vee = MIN, IOH = MAX 2.4 3.3 24 34
D VoH IR, OR Voo = MIN, - ToH = —0.4 mA 75 34 2.7 34 v
. CcC . OH
@ o Vee = MIN, loL = 12 mA 0.25 04 0.25 0.4
VoL Vee = MIN, loL = 24 mA 0.35 0.5 v
IR, OR Vce = MIN, gL = 4 mA 0.25 0.4 0.25 0.4 X
Vce = MIN, loL = 8 mA 0.35 0.5
10zZH Q Vee = MAX, Vo =27V 20 20 rA
lozL Q Vee = MAX, Vo =04V -20 -20 A
1) Vce = MAX, V=7V 0.1 0.1 [ mA
IIH Vee = MAX, V=27V 20 20 A
L Vece = MAX, V) =04V -0.4 -0.4 | mA
Q -30 -130 | -30 -130
los? IR, OR Vee = MAX. ~20 ~100 | - 20 o0 ] ™
Outputs high 84 135 84 135
Icc Vee = MAX, Outputs low 87 1585 87 1565 | mA
Outputs disabled 89 155 89 155
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
*All typical values are at Vec = 5V, Tp = 25°C.
$Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
*3
2.16 Texas
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SN54LS222, SN54LS224, SN741LS222, SN74LS224
16 X 4 SYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES
WITH 3-STATE OUTPUTS

switching characteristics, Vcg = 5V, TA = 25°C

‘L§222 ‘LS224
PARAMETER FROM TO TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP  MAX
tPLH IRET IR 23 35 ns
tPHL IRE! IR 9 15 ns
tPLH ORET OR 22 35 ns
tPHL ORE! OR 9 15 ns
tpLH LDCKI R 25 40 25 40 | ns
RL = 2 kQ,
tPHL LDCKT IR CL = 15 pF, 36 50 36 50 | ns
LA LDCK} OR see Note 2 48 70 48 70 | ns
PLH UNCKT OR 29 45 29 45 | ns
tPHL UNCK! OR 28 45 28 45 | ns
tpLH UNCKT IR 49 70 49 70 | ns
tpLH CLR! IR 36 55 36 55 | ns
tPHL CLR! OR | 25 40 25 40 | ns
tPHL LDCK!{ Q 34 50 34 50 ns
tPLH UNCK? Q R = 667 Q, 54 80 54 80 ns
tPHL UNCKT Q Cp = 45 pF, 45 70 45 70 ns
tpzL QEt Q See Note 2 22 35 22 35 ns
tpzZH OFET Q 21 35 21 35| ns 2 »
tpLz OEl Q RL = 667 Q, C, = 6 pF, 16 30 16 30 | ns
PHZ OE! Q See Note 2 18 30 18 30 ns 0
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 8
. . >
schematics of inputs and outputs [}
[a)
EQUIVALENT OF CLEAR AND EQUIVALENT OF TYPICAL OF INPUT READY AND TYPICAL OF Q OUTPUTS CT,
JOUTPUT READY ENABLE INPUTS OTHER INPUTS OUTPUT READY OUTPUTS - —Vee -
Veg—————— - vee —- —— —Vec 100 & NOM
13 k2 NOM 19 k2 NOM 1 _— [
. :l INPUT oo B -= i .
iINPUT ' E - OUTPUT =S
y - -
y S ¥ 3 -
4 Vo

i .
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S9JIND

SN5418227, SN54L8228, SN74LS227, SN74LS228
16 X 4 SYNCHRONOUS FIRST-IN FIRST-0UT MEMORIES
WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

a is1 ‘s

SN54LS’ SN74LS’ UNIT
MIN " NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5]14.75 5 5.25 \
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.7 0.8 \
VoH High-level qutput voltage Q 5.5 5.5 Y
loH High-level output current IR, OR -0.4 -0.4
oL Low-level output current a 12 24 mA
IR, OR 4 8
LDCK high 60 60
LDCK low 15 15
tyw Pulse duration UNCK low 30 30 ns
UNCK high 30 30
CLR low 20 20
D to LDCK! 50 50
tsu Setup time LDCK| before UNCK{ 50 50 ns
i UNCKT before LDCK? 50 50
th Hold time D from LDCK! 0 0 ns
Ta Operating free-air temperature ~55 125 0o 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS T SN5ALS' SN74LS' UNIT
MIN TYP! MAX | MIN TYP? MAX
ViK Ve = MIN, If = —18 mA -1.5 . -15]| V
" [on Q VGe = MIN, VoH = 6.6V 0.1 0.1] mA
VoH IR, OR Vee = MIN, o = —0.4 mA 25 3.4 2.7 3.4 \
a vVee = MIN, IoL = 12 mA 025 04| °~ 025 04
VoL Vee = MIN, loL = 24 mA 0.35 0.5 v
R OR Vce = MIN, gL = 4 mA 0.25 0.4 0.25 0.4
Vce = MIN, loL = 8 mA 035 0.5
lozH Q Vee = MAX, Vo = 2.7V 20 20 A
lozL Q Vce = MAX, Vo = 04V -20 -20 wA
[ Ve = MAX, V=7V 0.1 01 ] mA
hH Vee = MAX, V=27V 20 20 #A
L Vee = MAX, Vi =04V -0.4 -0.4 | mA
105§ | R on vee = MAX -20 -100 {-20 -100{ mA
Qutputs high 84 135 84 135
Icc ' vee = MAX Outputs low 87 155 87 155] mA
Qutputs disabled 83 155 89 155

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
*All typical values are at Voc = 5V, Ta = 25°C.
8Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
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SN54LS227, SN541S228, SN74LS227, SN74LS228
16 X 4 SYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES
WITH OPEN-COLLECTOR OUTPUTS

switching characteristics, Vgc = 5V, Ta = 25°C

‘LS227 ‘Ls228
PARAMETER FROM TO TEST CONDITIONS UNIT
MIN TYP MAX [ MIN TYP MAX
tPLH IRET IR 23 35 ns
tPHL IREL IR 9 15 ns
tPLH ORET OR 22 35 ns
tPHL ORE! OR 9 15 ns
tPPLH LDCK! R 25 40 25 40 | ns
RL = 2KQ,
tPHL LDCK? R CL - 15 pF, 36 50 36 50 ns
tPLH LDCKY OR See Note 2 48 70 48 70 | ns
tPLH UNCKT OR 29 45 29 45 ns
PHL UNCK{ OR 28 45 28 45 ns
tPLH UNCKT R 29 70 29 70 | ns
tPLH CLR: R 36 55 36 55 ns
tPHL CLRY OR 25 40 25 40 ns
tPHL LDCK! Q 34 50 34 50 ns
tPLH UNCK? Q Ry = 667 Q, 54 80 54 80 ns
tPHL UNCKT Q CL = 45 pF, : 45 70 45 70 ns
tPLH QE! Q See Note 2 21 30 21 30 ns .
tPHL OET a 20 35 20 35 | ns 2 -
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. ——
n
schematics of inputs and outputs 8
>
EQUIVALENT OF CLEAR AND . EQUIVALENT OF TYPICAL OF INPUT READY AND } TYPICAL OF Q OUTPUTS 8
QUTPUT READY ENABLE INPUTS OTHER INPUTS OUTPUT READY OUTPUTS
v v —1;0:1 NOM‘_VCC a
cc— - CC——1[_— - 3 |
13 k2 NOM 319 k2 NOM _ | ouTPUT
!E INPUT -
3 - QUTPUT
INPUT o __
J
y S Y -
A 4 Yy
4 ﬂ;

S J‘p 2-19
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SN54LS222, SN54LS224, SN54L8227, SNH41S228
SN741LS222, SN74LS224, SN74LS227, SN741LS228
16 X 4 SYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

TYPICAL APPLICATIONS INFORMATION

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265

OUTPUT
—_— ENABLE
CLR UNLOAD
CLK
LOAD [ CLR CLR OE |—¢ CLR oF |-¢
OE |g—5V 5V
CLK ™) f‘N . - - oUTPUT
D> Lock OR Ip&‘-ql > Lock OR H =24 LoCK OR READY
INPUT __ ] o ] :‘ < <
< IR UNCK <4 =® unek <4 UNCK G
READY
IRE ORE }-¢— 5V IRE ORE  |—g—5v IRE ORE Mw
-l L r c
Do Qo 0o Qo Do ao
D1 al D1 at D1 al
D2 a2 D2 [} D2 0z
D3 a3 D3 a3 D3 a3
ﬂ’b CLR OF |-g-5Vv L CLR Ot |45V L CLR oe |
[> Lock OR |-oPEN Lock OR |-OPEN LbcK orR [—
<4 R UNCK < R unck — 1R unck <—¢
. IRE ORE {~g—5V IRE ORE |-g—sv IRE ORE |+’
c = 4
Do ao po Qo DO ao
D1 [+}] D1 a1 D1 a1
~ D2 a2 D2 az 02 a2
2] 03 Q3 D3 a3 D3 a3
—
y]
< ®-
-
(2]
(13
« ?-b‘ CLR ot -5V CLR of |4-sv CLR ot ¢
> Lock orR }-oPen > Lock OR |-oPEN Lock OR |[—
4 R UNCK —« IR UNCK IR UNCK <}-¢
IRE ORE |—€—sv IRE ORE |-g—sV IRE ORE
.l - 0 L -
Do Qo DO ao Do Qo
01 a1 D1 a1 D1 Q1
D2 az D2 02 b2 a2
D3 a3 D3 a3 D3 a3
.
LIS ¢in 0 | ¢-sv L CLR oF 45V I—B cLR oe |
B> Lock " om foren LN 1ok oRr }-open > Lock oR {—
< r unck < IR UNEk<] < IR UNCK}ep—
5V—- IRE onE‘J-+—-5v IRE ORE |—§—5V IRE ORE [~5V
- - | S
Do Qo Do Qo oo ao
D a1 D1 a1 D1 at |
| D2 Q2 02 Q2 D2 a2
03 a3 03 a3 b3 a3
FIGURE 1. 46-WORD BY 16-BIT EXPANSION USING ‘LS222
= Noninverting delay = 10 ns (e.g., 2 stages of 'LS04}, 2 places.
Texas
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SN74S225
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORY

D1733, SEPTEMBER 1976—REVISED SEPTEMBER 1985

© Independent Asynchronous Inputs and ’ SN748225 . ... J OR N PACKAGE
Outputs (TOP VIEW)
@ Organized as 16-Words of 5 Bits ek Alf U20[Jvee
ROz 19fJck B
° - il
DC to 10-MHz Data Rate UNCK ouT[]3 18[1 TR
© 3-State Data Outputs po[]s+ 17[Jor
. oo . D1(]s 16 JUNCK IN
) - - N
20-Pin, 300 n‘1|I, High-Density Package p2[]s 151]Qo
. ’ p3[]7 a1
description pas 132
This 80-bit active-element memory is a OE[]o 12[]a3
monolithic Schottky-clamped transistor- GND[Jio  1{Jaa

transistor logic (STTL) array organized as 16
words of five-bits each. A memory system using
the SN74S225 can easily be expanded in
multiples of 16 words or of 5 bits as shown in
Figure 2. The three-state outputs controlled by
a single enable, OE, makes bus connection and
multiplexing easy.

operation

A FIFO is a memory storage device that allows data to be written into and/or read from its array at
independent data rates. The ‘S225 FIFO will process data at any desired clock rate from DC to 10 MHz.
The data is processed in a parallel format, word by word.

Reading or writing is done independently utilizing separate asynchronous data clocks. Data may be written
into the array on the low-to-high transition of either load clock input. Data may be read out of the array
on the low-to-high transition of the unload clock input {normally high). Writing data into the FIFO may
be accomplished in one of two manners: 1) In applications not requiring a gated clock control, best results
will be achieved by applying the clock input to one of the clocks while tying the other clock input high.
2) In applications needing a gated clock, the load clock (gate control) must be high in order for the FIFO
to load on the next clock pulse. The clock A and B inputs can be used interchangeably for either clock
gate control or clock input.

Status of the ‘S225 is provided by three outputs. Input ready monitors the status of the last word location
‘and signifies when the memory is full. This output is high whenever the memory is available to accept
any data. The unload clock output also monitors the last word location. This output generates a low-logic-
level pulse {synchronized to the internal clock pulse) when the location is vacant. The third status output,
output ready, is high when the first word location contains valid data and unload clock input is high. When
unload clock input goes low, output ready will go low and stay low until new valid data is in the first word
position. The first word location is defined as the location from which data is provided to the outputs.

The data outputs are noninverted with respect to the data inputs and are three-state with a common control
input, output enable. When output enable is low, the data outputs are enabled to function as totem-pole
outputs. A high-logic-level forces each data output to a high-impedance state while all other inputs and
outputs remain active.

The clear input invalidates all data stored in the memory array by clearing the control logic and setting
output ready to a low-logic-level on the high-to-low transition of a low-active pulse.

LSI Devices I\N
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SN74S225

16 x 5 ASYNCHRONOUS FIRST-IN FIRST-0UT MEMORY

TABLE 1 INPUT FUNCTIONS

FUNCTION TABLES

TABLE 2 OUTPUT FUNCTIONS

schematics of inputs and outputs

Input Pin Description Output Pin Description
CLK A 1 Load Clock A IR 2 Input Ready
D0-D4 4-8 Data Inputs UNCK OUT 3 Unload Clock
OF 9 Output Enable Q4-DO 11-15| Data Outputs
UNCK IN 16 Unload Clock OR 17 Output Ready
CLR 18 Clear
CLK B 19 Load Clock B
GND 10 Ground pin
Vee 20 Supply Voltage

EQUIVALENT OF ALL INPUTS EQUIVALENT OF DATA INPUTS TYPICAL OF ALL OUTPUTS
EXCEPT DATA INPUTS
vee y———- vee -- -- — Vv
58 0 NOM ce
Y INPUT - T K1
5 INPUT P ouTPUT
ol . Ban
¢ .
<
n . —— —
(14
W
logic symbolt
FIFO 16X5
oE 2l e 2 :3; UNCK OUT
unck inU8L 17 5.2—2
I - 13 (17)OR
>3- c1<16}6G2
R U8eroo cT>0+4aG3
ot |
CLKB 1 T
K ~>2 75 -
1
DO 4) 4D 6 f——— “5)
(5) (14)
D1 01
D2(6) (13) Q2
(7) [ (12)
D3 8 (11)03
pa {8 ——
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
i
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SN74S225

16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORY

T seoineq IS

F{a
212
N P M — T
MONN (or)
1no
) (€) XONN
N Q_L a X710
o < L
7as) ) Q o
3o
le (6) | | | | -
e | | | | @
£0 (71 | ! | _ @ £
SE__ L e
o i) oLasv IWvVS (S)
$1n41N0 00 SV IWVS S1NdNI
viva viva

©En o} 700

(Q4OMm 1SHid) Z a4om SL Q4OM (QHOM LSVT)
L qdom 9L aHOM
Gl 40 Z SV JNVS .
vL—€ SQHOM

functional block diagram
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SN748225
16 X 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORY

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

Supply voltage, VCC (s€e Note 1) . . . ... e e e e e 7V
INPUL VOItAgE . . o . e 5.5V
Off-state output voltage . . . . ......... e e e e e 5.5V

Operating free-air temperature range

Storage temperature ranNge . . . ... ..ttt e e

NOTE 1: All voltage values are with respect to network ground terminal.

recommended operating conditions

....................... i i i ....... 0°Cto70°C

-65°C to 150°C

MIN NOM MAX | UNIT
Vce  Supply voltage 4.75 5 5.25 \
VIH High-level input voltage 2 v
ViL Low-level input voltage 0.8 \
10H High-level output current Q outputs —65 mA
All other outputs -3.2
loL Low-level output current Q outputs 16 mA
All other outputs 8
N CLK A or CLK B (high} 25
2 tw Pulse duration UNCK IN (low). 7 ns
CLR (low) 40
- tsu Setup time before CLK At or CLK Bt [éi_‘:iLsaiii\Zote 2) ‘23 ns
‘_’2 th Hold time after CLK At or CLK Bt 70 ns
U Ta Operating free-air temperature 0 70| °C
C<D NOTE 2: Data must be setup within 20 ns after the load tlock positive transition.
8 electrical characteristics over recommended operating free-air temperature range
¢ lunless otherwise noted) '
PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT
ViK Ve = 475V, = —18 mA ' -1.2 \2
Vou Q Vee = 475V, gy = —-6.5 mA 2.4 2.9 v
All others Vee = 475V, 1o = —-3.2mA 24 29
VoL Q VCC = 4.75 V, IgL = 16 mA 035 05|
All others Vee = 475V, IgL = 8 mA 0.35 0.5
10zH Vge = 525V, Vg = 2.4 V 50 | pA
lozL Vece = 525V, Vg = 0.5V -50 | uA
MK Ve = 525V, V) = 55V 1] ma
IH 2:';“'5 Voo = 525V, V = 2.7V :g kA
h Data Vee = 525V, V) = 0.5V L YN
All others -0.25
los* Vee = 525V,vg =0V -30 -100 | mA
lcc Vce = 5.25 V, (See Note 3) 80 120 mA
TAll typical values are at Vog = 5V, Tp = 25°C.
+Duration of the short circuit should not exceed one second.
NOTE 3: Igc is measured with all inputs grounded and the output open.
¥
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SN74S5225
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORY

switching characteristics over recommended operating ranges of Ta and VcC
{unless otherwise noted)

TEST
PARAMETERS T FROM TO MIN TYP! MAX UNIT
i CONDITIONS
fmax CLK A 10 20 MHZ
fmax CLK B CL = 30 pF, 10 20 MHz
Tmax UNCK IN See Note 4 10 20 MHz
tw UNCK OUT 7 14 ns
tdis i C_ = 5pF 10 25
! OE Any Q L d ns
ten 25 40
1 50 75
PLH UNCK IN Any Q : ns
TPHL 50 75
 CLKA
tPLH or OR 180 300 ns
CLK B )
t N 40 60
PLH UNCK IN OR ns
tPHL 30 45
tPHL CLR OR 35 60 ns ;
CLK A P
CL = 30 pF, . .
tPHL or UNCK OUT 25 45 ns i
See Note 4 3
tPHL UNCK IN UNCK OUT 270 400 ns »n
CLK A (V]
tPHL or IR 55 75 ns .2
CLK B q>,
tPLH UNCK IN IR 255 400 ns o
tPLH CLR IR 16 35 ns —
tPLH ORT Any Q 10 20 ns n
-

1fmax = maximum clock frequency
tw = pulse width (output)
1} = The arrow indicates that the low-to-high (1) or high-to-low (}) transition of the output ready (OR) output is used for reference.
tpLH = propagation delay time, low-to-high-level output.
tpHL = propagation delay time, high-to-low-level output.
Al typical values are at Voo = 5 V, To = 25°C.
NOTE 4: Load circuit and voltage waveforms are shown in Section 1.
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SN745225

16 x 5 ASYNCHRONOUS FIRST-IN FIRST-QUT MEMORY

TYPICAL WAVEFORMS FOR A 16-WORD FIFO

TR L] 4 f { f
cka e L L 1 P
INPUTST cks MR L L, J1 4 ¢
WORD 7
HKAWORD_ 1AW 56] AARIXARUBR SRR AR RRAXARXARIA W&WW
e oRo s Sow?cw?em i A A
UNCK IN %K% ! J LJ ’ ! { J
[ R~ f ‘o
UNCK oUT T d f
OUTPUTS < B . , .
orR 3 T o L LJ L e W
Q [TTZZ-TT-owoRrD (WORD 1 Jworp2  LWORDS | fworp 16
LOAD’ UNLOAD
TR L
CLEAR LOAD LOAD LOAD UNLOAD UNLOAD UNLOAD
WORD1  WORD 2 WORD 16 WORD 2 WORD 3-15 WORD 16
X% CROSS HATCHING INDICATES IRRELEVANT INPUT CONDITIONS
2’ FIGURE 1. TYPICAL WAVEFORMS FOR A 16-WORD FIFO
-
9 HIGH —P cLk B (HIGH)—PD>CLK B (HIGH)—>CLKB
w) cLock DcLKA  OR SCLKA  OR CLKA —TD7 OR
(]
UNCK UNCK UNCK UNCK UNCK UNCK
<. Ne out ing out N g out NS UNCK IN
8 IR NC—]IR NC —]IR
brd Do ao DO Qo DO ac N
5 BIT D1 a1 D1 a1 D1 a1
DATA D2 Q2 D2 Q2 D2 Q2
IN D3 a3 D3 a3 D3 03
Pigw o D4 5 Q4 Pasr 5204
CLR l I 5t
IR — )
1 L :
= = 10-BIT
SR ot TR OF TR OF fgs:“
(HIGH){> CLK B (HIGH)—P> CLK B (HIGH)—D> CLK B
OR[—
D> CLKA  OR ——f>CLKA OR D> cLK A
UNCK UNCK UNCK UNCK UNCK UNCK
Ne ouT ing ouT N ouT N
IR Ne —]ir NC —{IR
Do Qo Do ao DO Qo
5BIT D1 a1 D1 a1 D1 a1
DATA D2 Q2 D2 Qz D2 Q2
N D3 a3 D3 a3 D3 a3
D4 Qs D4 Qs D4 Qa -J
FIGURE 2. EXPANDING THE ‘S225 FIFO (48 WORDS OF 10 BITS SHOWN)
i
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SN54ALS229A, SN74ALS229A
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

D2876, MARCH 1986—REVISED APRIL 1986

® Independent Asychronous Inputs and SNS4ALS229A . . . J PACKAGE
Outputs SN74ALS229A . . . DW OR N PACKAGE
(TOP VIEW)
©® 16 Words by 5 Bits Each
Oe[]1 UZO] Vee
© Data Rates from 0 to 30 MHz FoL-2 2 19[] EMPTY + 2
® Fall-Through Time . .. 24 ns Typ FOLL[s 18] unCLK
LDCK []a 17[] EMPTY
® 3-State Outputs po[]s 1s[Jao
. . pi(lse 1s[JQi
description p2 [ 1a[] a2
These 80-bit memories utilize Advanced Low- p3[fe 13[Ja3
Power Schottky technology and feature high D4a[]e 12Ja4
speed and fast fall-through times. They are GND [Jio  nfJRST

organized as 16 words by 5 bits each.
SN54ALS229A . . . FK PACKAGE

A FIFO memory is a storage device that allows ) SN74ALS229A . . . FN PACKAGE
data to be written into and read from its array (TOP VIEW)
at independent data rates. These FIFOs are ~
designed to process data at rates from O to 25 o~ +
megahertz in a bit-parallel format, word by word. o jl o E
Datais written into memory on a low-to-high 226 S E

3 2

transition at the load clock input (LDCK) and is
read out on a low-to-high transition at the unload

clock input (UNCK). The memory is full when the —%
number of words clocked in exceeds by 16 the Qo
number of words clocked out. When the memory o1
is full, LDCK signals will have no effect. When a2

the memory is empty, UNCK signals have no
effect. :

Status of the FIFO memory is monitored by the
FULL, EMPTY, FULL — 2, and EMPTY + 2 output
flags. The FULL output will be low whenever the
memory is full, and high whenever not full. The
FULL-2 output will be low whenever the
memory contains 14 data words. The EMPTY
output will be low whenever the memory is
empty, and high whenever it is not empty. The
EMPTY + 2 output will be low whenever 2 words .
remain in memory.

A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low
and sets FULL, FULL — 2, and EMPTY + 2 high. The Q outputs are not reset to any specific logic level. The
first low-to-high transition on LDCK, after either a RST pulse or from an empty condition, will cause EMPTY
to go high and the data to appear on the Q outputs. It is important to note that the first word does not
have to be unloaded. Data outputs are noninverting with respect to the data inputs and are at highimpedance
when the output enable input (OE) is low. OE does not affect the output flags. Cascading is easily
accomplished in the word-width direction, but is not possible in the word-depth direction.

PRODUCTION BATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
cl:lrrent as oiipubhcation date’.‘ Products coir‘lfoTrm to Q’

these specifications per the terms of Texas

Instruments standard warranty. Production TEXAS

processing does not necessarily include testing of all INS'T RUMENTS

parameters. POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 . 2-27
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SN54ALS229A, SN74ALS229A

16 X 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

logic symbolt

FIFO 16X 5
CTR
7T s e1-0 (CT=16)G1 3 FoiT
cr=1a>~12 Fori
Lock 2 > T(+/c2) cr=2 > 19 e
unck 185 cr-oa3 >\ EwETy
oe EN4
ot 5w,
018! as o
02 2 ua o,
38 03
g 12 [TETID,

t This symbol is in accordance with ANSI/IEEE Standard 91-1984 and IEC Publication 617-12. The symbol is functionally accurate but
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is O.
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SN54ALS229A, SN74ALS229A
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

logic diagram (positive logic)

oF .(1) D‘L
L :I RING COUNTER

1D CTRDIV 16—
Lock 2 c1 22—
3 ~N
4 N
s ~N
o> + 81—
7
81—
WRITE 9}
ADDRESS  10|——]
1
12—
~d cT=1 13—
18—
15—
16—
(18)
UNCK fct
16
10 RING COUNTER
’_ CTRDIV16  1}— ) 2
L 2
33—
al— 7
5N [}
8N Q
o> + 71— -;
READ 8 o
ADDRESS  9}—] a
— (1)
RST 10—
1—J —
12— RAM 16X 5 w
13— . |
dcr=1 14— — EN
1
15— 16, fial
16— 16
L { 18, 1
28 —
7 16
P>c3
-
Do :3 1430 ZA}—8L qo
D1 as) o0
p2 10 (1)
2 a2
(8] (13)
03 75 2 23
Da |—=- aa
<
<
<
<
16 16 CcOomMP
p=q
L JR——
P :D UL
P=Q+2
a 1T —
FULL
P=Q-2 T
Dcf A s
{>c 19 EpTvez

{i’
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SN54ALS229A, SN74ALS229A : :
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

timing diagram
LDCK_;_FL_FI_FI {41410 _ﬂ_ﬂ_ﬂ____
LIEERNNNNCTNCENTE NIRRT N A N CE NS N A AN
|
UNCK : I n ﬂ ﬂ { m

|
Q0-Q3X INVALID y WORD 1 *woao 2 X WORD 3 k |NVALm§< WORD 1 | @m WORD
T | |

] [ L J I
]

Y [ |
EMPTY+2 + t
S S L]
FULL i I l I _I
TS, | ! ) L
FULL-2 T
b | i | S Ll
’ | | |
2 INITIALIZE  LOAD UNl!OAD EMPTY FULL
POINTERS w1 w2
(l';, absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)
- Supp'y voltage, VCC + + « v v e e e e 7V
v/ Input voltage ... ... ... e N 7V
‘<° Voltage applied to a disabled 3-state output . . .. .. ... .. ... i e 5.5V
o Operating free-air temperature range: SN54ALS229A ... .................. —-55°C to 125°C
o SN74ALS229A ... ... ... 0°C to 70°C
" Storage temperature faNgE . . .. ..o v vin it e e -65°C to 150°C

recommended operating conditions

SN54ALS229A SN74ALS229A
MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 55| 45 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current gt:tl::l:ltasgs ::)Z ::)i mA
loL Low-level output current @ outputs 12 - 2 mA
Status flags 4 8
fclock  Clock frequency . I['J?\g:( g z: 8 28 MHz
RST low 20 15
LDCK low 15 10
tw Pulse duration LDCK high 25 20 ns
’ UNCK low 15 10
UNCK high - 25 20
tsu Setup time Dita before LDCK? 10 10 ns
RST (inactive) before LDCK? 5 5
th Hold time Data after LDCK? 5 5 ns
Ta Operating free-air temperature -55 125 0 70 °Cc

2.30 , Texas ‘t"
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SN54ALS229A, SN74ALS229A
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

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

noted)
SN54ALS228A SN74ALS229A
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Vee = 45V, I = -18 mA -1.2 -1.2 \
Status flags Vee =45Vt055V,Igq = ~0.4mA Vee—-2 Vee-2
Vi =45V, | = ~1mA 2.4 3.3
VoK |@ outputs vgg —a5V, |:: = 26mA 24 3.2 v
Q outputs Veg = 4.5V, loL = 12 mA 0.25 04 0.25 04
VoL Vec =45V, loL = 24 mA 0.35 0.5 v
Status flags Vee = 4.5, loL = 4 mA 0.25 04 0.25 0.4
Vee = 45V, lopL = 8 mA 0.35 0.5
lozH Vee = 6.5V, Vo =27V 20 20 A
lozL Vee = 5.5V, Vg =04V -20 -20 pA
] Vee =565V, V=7V 0.1 0.1 mA
[[¥] Vge = 5.5V, V) =27V 20 20 A
e Vee =55V, . V=04V -0.2 -0.2 | mA
10t Vee =55V, Vo = 2.25V -30 -112 {-30 -112 | mA
Icc Vee = 5.5V 95 150 95 140 | mA | FEaay
T All typical values are at Vo = 5 V, Tp = 25°C. 2 o
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los. v
n
switching characteristics {see Note 1) 8
Voo =5V, Vee = 45V 1055V, 5
CL = 50 pF, CL = 50 pF, o)
FROM 10 R1 = 500 Q, R1 = 500 ©, —_
PARAMETER R2 = 500 Q, R2 = 500 Q, UNIT N
(INPUT) (OUTPUT) :
Ta = 25°C TA = MIN to MAX -
‘ALS229A SN54ALS229A SN74ALS229A
MIN  TYP MAX | MIN MAX | MIN MAX
LDCK 25 30
fmax UNCK 25 30 MHz
tpd LDCK? Any Q 24 47 7 54 7 50 ns
tpd UNCK? Any Q 19 29 9 35 9 33 ns
tPLH LDCK? EMPTY 18 26 9 32 9 30 ns
tPHL UNCK? EMPTY 18 25 9 32 9 29 ns
tPHL RSTL EMPTY . 15 21 [ 26 6 24 ns
tpd LDCK?1 EMPTY+2 23 33 10 40 10 38 | ns
tpd UNCKT? EMPTY +2 20 29 9 38 9 35 ns
tPLH RST! EMPTY +2 20 28 9 35 9 33 ns
tpd LDCK? TFOLL-2_ 23 33 | 10 40 | 10 38 | ns
tpd UNCK1 FULL-2 20 29 9 38 9 35 ns
tpLH RST! FULL-2 20 28 9 35 9 33 ns
tPHL LDCK? FULL 21 28 10 35 10 33 ns
tpLH UNCK? . FULC 17 23 8 29 8 27 ns
tpLH " RST! FULL 18 27 8 33 8 31 ns
ten OE? Q 8 13 1 16 2 15 ns
tdis QE!l Q 8 14 2 20 2 17 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
*p
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SN54ALS232A, SN74ALS232A
16 x 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

D2876, OCTOBER 1385—REVISED APRIL 1986

SN54ALS232A . . . J PACKAGE
SN74ALS232A ... D OR N PACKAGE

(TOP VIEW)

© Independent Asynchronous Inputs and
Qutputs

16 Words by 4 Bits Each

o
0EE1 Uis vVee
@ Data Rates From 0 to 30 MHz FULL[J2  1s[J UNCK
© Fall-Through Time . . . 24 ns Typ LOCK L 14LJ EMPTY
DO [4 13[] Qo
0 3-State Outputs D1[s 12[JQ1
o p2[de 11[Joa2
description p3[]7 wo[Jas3
These 64-bit memories use Advanced Low- GNDLis o 1RST

Power Schottky technology apd feature high SNB54ALS232A . . . FK PACKAGE
speed and fast fall-through times. They are SN74ALS232A . . . FN PACKAGE
organized as 16 words by 4 bits each. (TOP VIEW)

A FIFO memory is a storage device that allows .
data to be written into and read from its array 5
at independent data rates. These FIFOs are -

designed to process data at rates from O to 25 :
megahertz in a bit-parallel format, word by word. LDCK ] 4 18[] EMPTY
Data is written into memory on a low-to-high Sg ‘Z :;E 32
transition at the load clock input (LDCK) and is o1h2 150 a1
read out on a low-to-high transition at the unload ! 8
clock input (UNCK). The memory is full when the D28 14{ @2 o
number of words clocked in exceeds by 16 the 9 1o 1213 'S
number of words clocked out. When the memory 8 o Qe 8' [})
is full, LDCK signals have no effect on the data 5 = (a]
residing in memory. When the memory is empty, . ) ——
UNCK signals have no effect. NC~—No internal connection. 2
Status of the FIFO memory is monitored by the FULL and EMPTY output flags. The FULL output will be
low when the memory is full, and high when the memory is not full. The EMPTY output will be low when
the memory is empty, and high when it is not empty.
A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low
and sets FULL high. The outputs are not reset to any specific logic levels. The first low-to-high transition
on LDCK, either after a RST pulse or from an empty condition, will cause EMPTY to go high and the data
to appear on the Q outputs. It is important to note that the first word does not have to be unloaded. Data
outputs are noninverting with respect to the data inputs and are at high impedance when the output-enable
input (OE) is low. OE does not affect either the FULL or EMPTY output flags. Cascading is easily
accomplished in the word-width direction, but is not possible in the word-depth direction.

PRODUCTION DATA documents contain information . Copyright © 1984, Texas Instruments Incorporated
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SN54ALS232A, SN74ALS232A
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

logic symbolt

FIFO 16X4
CTR
757 2 ereo
ok BB Turca (or-1ei61 P2 FGIT
onek 18 b5 cr=-na3 P2 Ewery
oe-1 Jena
po & -;D 4vrb———“3' Qo
D1 {5) (12) a1
2 18 g,
pa {7 1o s

TThis symbol is in accordance with ANSI/IEEE Standard 91-1984 and IEC Publication 617-12. The symbol is functionally accurate but
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled
‘by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is O.

logic diagram (positive logic)
o A1 Do

aiIs1 iy

S9JIN9

{ | RING
COUNTER
CTRDIV 16 1—
2
3
'}j_\ .
> + 6
P —
WRITE
]
ADDRESS 10—
] —
—qCcT=1 13—
. 14
S
16|
16
RING 1
COUNTER
CTR DIV 16 ; Y
N
51 RAM 16 X 4
> + (A
N
il READ 9 ~qEN
ADDRESS 10[™N
: INERE
dcT=1 PR MAa
TN
16~ 16 24 1
- 16
) o> c3
9 L
po & 1A.30 _ 2aF-H3 a0
D1 (5) (12) a1
D2 6! ’ an o,
D3 (7) (10) a3
16 compP
6}
P=Q
1) ———
P T o ) Ty
P=a+1f ]
Q (2) ——
P01 FULL

Pin numbers shown are for D, J, and N packages.

-
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SN54ALS232A, SN74ALS232A
16 x 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

timing diagram

00 M TS NNHEEN
L

F AL

Qo-a3 INVAL\@W] WORD 1 xl WORD 2 X WORD 3 KINVALIQX WORD 1 @ @ WORD
] .
]
EMPTY : ] I
! :
] 1
FULL N ' ! ] |
[ |- | I
INITIALIZE LOAD UNLOAD EMPTY ’ . FULL
POINTERS w1 w2

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

SUPPIY VOIAGE, VT -+« v v v v e et e e e e e e e e e e e 7V »
Input voltage .. ...... ... . ... .. e e 7V ]
Voltage applied to a disabled 3-state output . ... ... ... ... 55v. Q
Operating free-air temperature range: SN54ALS232A .. ... ... B —-65°C to 125°C >
SN74ALS232A . .. .. ... 0°C to 70°C 8
Storage teMpPerature raNQgE . . . . o v vt vt vt e e e e e e e -65°C to 150°C -
. " o\
recommended operating conditions i
SN54ALS232A SN74ALS232A UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
. Q outputs -1 -1.6
IoH High-level output current —_—— mA
FULL, EMPTY -0.4 -0.4
Q outputs 12 24
loL Low-level output current — mA
FULL, EMPTY 4 8
fclock Clock frequency ti’lzi g 2: g gg MHz
RST low 20 15 -
LDCK low 15 10
tw Pulse duration LDCK high 25 20 ns
UNCK low 15 10
UNCK high 25 20
) Data before LDCK? 10 10
tsu Setup time — - ns
RST (inactive) before LDCK? 5 5
th Hold time Data after LDCK?T 5 5 ns
Ta Operating free-air temperature ~55 125 (o] 70 °Cc

Texas “} 2.35
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SN54ALS232A, SN74ALS232A
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

electrical characteristics over recommended operating free-air temperature range {unless otherwise

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

noted)
: SN54ALS232A SN74ALS232A
PARAMETER TEST CONDITIONS 5 3 UNIT
MIN TYPT MAX | MIN TYPT MAX
VIK Vee = 4.5V, I = =18 mA -1.2 -1.2 \
FULL, EMPTY Vec =4.5V1055V, Igy = -0.4 mA Vee-2 Vee-2
Vi \ 45V, = - : .
OH Q outputs : cC 5 I0H 1 mA 2.4 3.3 \
Vee = 4.5V, IoH = —2.6 MA 2.4 3.2
\ 45V, loL = 12 mA 0.25 0.4 0.25 0.4
Q outputs £C oL
v, Vee = 4.5V, loL = 24 mA 0.35 0.5 v
oL
RO — Vv 45V, | =4 . - 0.4 . .
FUTL, EWPTY cc OH mA 0.25 -0 025 0.4
Vee = 4.5V, loL = 8 mA 0.35 0.5
lozH Vce = 5.5V, Vo =27V 20 20 pA
lozL Vee 5.5V, Vo =04V -20 -20 uA
I Vege = 6.5V, Vy=7V 0.1 0.1 mA
K Vee = 5.5V, V) =27V 20 20 uA
L Vce = 5.5V, V) =04V -0.2 -0.2 mA
Io* Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 | mA
P lce Vee 5.5V 75 125 75 125 mA
. 2 T All typical values are at Voe = 6V, T = 25°C.
¥ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
r - . - -
) switching characteristics {see Note 1)
lw) Vee = 5 V. Vge = 45Vt55V,
o CL = 50 pF, Cy = 50 pF,
<. crOM o R1 = 500 Q, R1 = 500 Q,
8 PARAMETER (INPUT) (QUTPUT) R2 = 500 Q, R2 = 500 Q, UNIT
73 Ta = 25°C TA = MIN to MAX
‘ALS232A SN54ALS232A SN74ALS232A
MIN  TYP MAX | MIN MAX | MIN MAX
LDCK 40 25 30
fmax MHz
UNCK 40 25 30
tpd LDCK? Any Q 30 40 4 50 4 46 ns
tpd UNCKT Any Q 20 27 7 35 7 31 ns
tPLH LDCK? EMPTY 17 23 8 29 8 26 ns
tPHL UNCK? EMPTY 19 24 10 36 10 29 ns
tPHL RST! EMPTY 13 18 5 23 5 20 ns
tPHL LDCK? FULL 21 26 10 35 10 31 ns
tPLH UNCK? FULL 17 23 8 28 8 25 ns
tPLH RST! FULL 18 24 8 31 8 28 ns
ten QET Q 7 12 1 16 1 14 ns
tdis OE!l Q 10 16 2 23 2 21 ns
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
‘ {l’
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SN54ALS233A, SN74ALS233A
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

D2876, JANUARY 1986 —REVISED APRIL 1986

Independent Asychronous Inputs and SN54ALS233A . . . J PACKAGE
Outputs SN74ALS233A . . . DW OR N PACKAGE
) (TOP VIEW)

16 Words by 5 Bits Each

ot [ vee
Data Rates from 0 to 30 MHz FULL—1 (]2 EMPTY +1
Fall-Through Time . . . 24 ns Typ ' FULL (s UNCK
LDCK [Ja EMPTY
3-State Outputs Do (s Qo
D1 [s Q1
description p2 7 Q2
These 80-bit memories utilize Advanced Low- D3 [s 03
Power Schottky technology and feature high D4 [Jo Q4
speed and fast fall-through times. They are ’ anp 1o RST

organized as 16 words by 5 bits each.
SN54ALS233A . . . FK PACKAGE

A FIFO memory is a storage device that allows SN74ALS233A . . . FN PACKAGE
data to be written into and read from its array (TOP VIEW)

at independent data rates. These FIFOs are
designed to process data at rates from O to 25
megahertz in a bit-parallel format, word by word. _

L
FULL-1
EMPTY +1

OE
Ve

Data is written into memory on a low-to-high : g
transition at the load clock input (LDCK) and is ‘
read out on a low-to-high transition at the unload
clock input (UNCK). The memory is full when the
number of words clocked in exceeds by 16 the
number of words clocked out. When the memory
is full, LDCK signals will have no effect. When
the memory is empty, UNCK signals have no
effect.

UNCK
EMPTY
Qo

Qi

Q2

LDCK
DO
D1
D2
D3

LSI Devices [N

Status of the FIFO memory is monitored by the
FULL, EMPTY, FULL=1, and EMPTY + 1 output
flags. The FULL output will be low whenever the
memory is full, and high whenever not full. The
FULL—1 output will be low whenever the
memory contains 15 data words. The EMPTY
output will be low whenever the memory is
empty, and high whenever it is not empty. The
EMPTY +1 output will be low whenever one
word remains in memory.

A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low
and sets FULL, FULL — 1, and EMPTY + 1 high. The Q outputs are not reset to any specific logic level. The
first low-to-high transition on LDCK, after either a RST pulse or from an empty condition, will cause EMPTY
to go high and the data to appear on the Q outputs. It is important to note that the first word does not
have to be unloaded. Data outputs are noninverting with respect to the data inputs and are at highimpedance
when the output enable input (OE) is low. OE does not affect the output flags. Cascading is easily
accomplished in the word-width direction, but is not possible in the word-depth direction.

current as of publication date. Products conform ta
specifications per the terms of Texas Instruments
standard warranty. Production processing does not

Texas
necessarily include testing of all parameters. lNSTRUMENTS
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SN54ALS233A, SN74ALS233A
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

logic symbolt

FIFO 16X 5
~ CTR
meT WUt e cT-16061 P>~ ForT
cr=15 P> 2 s
Lok S Tii/ca) cr=1 09 euens
onek-28L_ 5. cr=0163 >~2 Ewpry
oe M Jena
. L e
Do 20 av}—— ao
D1 (6) (15) a1
e 0
D3 = a3
g 12 n2)

T This symbol is in accordance with ANSI/IEEE Standard 91-1984 and IEC Publication 617-12. The symbol is functionally accurate but

2 does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled

by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content {CT) is O.
-
n
—
(1]
<
-
O
(1]
w

I
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SN54ALS233A, SN74ALS233A
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

logic diagram (positive logic)

oe %

L :]: RING COUNTER
1D CTRDIV 16 T——
LDCK Ll (3] 22—
I
4 ~
5 N
o> + s—~
7 “\
8 ~
WRITE ]
ADDRESS  10(——|
11—
12—
rq cT=1 13—
14—
15—~}
16—
(18)
UNCK c2
16}
2D RING COUNTER 4 .
l_ CTRDIV1E 1}— - 2
k—-l 2
3t
al— ‘0
- ®
S Q
o> + 71— -
READ 8 >
ADDRESS 9 }— 8
M
a5t 10 ‘_\1
1M —
12— RAM 16X 5 U)
IS |
g cT=1 11— — EN
15— 16, 1
NS Jia—
16—~ 16
16, 1
2A —
16
P> c3
| L
Do :Z: 1A, 3D 24 (‘::; Qo
D1 a1
bz 2 14 o,
p3 8 [KETHp
9 {12)
D4 Q4
<
<
&
<
164 16 COMP
P=Q
4 ) AL/
P=Q+1
- [ J—
FULL
P=Q—1 :
2_wos
19 evprvei

-{ip
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SN54ALS233A, SN74ALS233A

16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

timing diagram

]

]
LDCK 1 ;|;|;|

L SN P Y 3 IF O

A

mex ___ P P
Qo3 Zmu:uu i woro 1Y woro 7 Y woro 3 ):IQWAL.D)( womo T (XY
Sl . L
|
PomTERS Wi wa R o

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

Supply voltage, VO -« o it e 7V
INPUL VOItAgE . . . . e e e 7V
Voltage applied to a disabled 3-state output . . ... ...... .. ... . i 5.5V
Operating free-air temperature range: SN54ALS233A . ........... .. ....... —55°C to 125°C

SN74ALS233A .. .. 0°C to 70°C
Storage temperature range . .. .. .. ..ot vum ettt e —-65°C to 150°C

2-40
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SN54ALS233A; SN74ALS233A
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

recommended operating conditions

SN54ALS233A SN74ALS233A uNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage . 4.5 5 5.5 4.5 5 5.5 \Y
ViH High-level input voltage 2 2 A
ViL Low-level input voltage 0.8 ’ 0.8 \%
10H High-level output current Q outputs —1 ~1.6 mA
Status flags -0.4 -0.4
loL Low-level output current Q outputs 12 24 mA
Status flags 4 8
felock Clock frequency Il.Jll)\lf:}I(( g :: g gg MHz
RST low 20 15
LDCK low 15 10
tw Pulse duration LDCK high 25 20 ns
UNCK low 15 10
UNCK high 25 20
tey Setup time Dita before LDCK? 10 10 ns .
RST inactive before LDCKT 5 5 s
th Hold time Data after LDCK? 5 5 ns 2
Ta Operating free-air temperature -55 125 o] 70 °C .

. [%2]
electrical characteristics over recommended operating free-air temperature range (unless otherwise ]
noted) .2

®
SN54ALS233A SN74ALS233A
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT Q
ViK Vee = 4.5V, | = —18 mA -1.2 -1.2 v C-D-
Status flags Vece =45Vt55YV, Igpy = —0.4 mA Vee-2 Vee-2 |
VOH Q outputs Vee =45V, IoH = -1 mA 2.4 3.3 \
Vce = 4.5V, IoH = —2.6 mA 2.4 3.2
Q outputs Voe = 45V, IoL = 12 mA 0.25 0.4 0.25 0.4
VoL Vce = 4.5V, oL = 24 mA 035 0.5 v
Status flags Vee = 45V, loL = 4 mA 0.25 0.4 0.25 0.4
Vce = 4.5V, oL = 8 mA 0.35 0.5
lozH Vee = 5.5V, Vo =27V 20 20 pA
lozL Vce = 5.5V, Vg = 04V -20 -20 uA
Iy Vee =55V, Vi=7V 0.1 0.1 mA
1 Vee = 5.5V, Vi=27V 20 20 | WA
L Vee = 5.5V, V=04V -0.2 -0.2 mA
Io? Vee = 5.5V, Vg = 2.25 V -30 -112 | -30 -112 [ mA
Icc Vee = 5.5V 88 143 88 133 [ mA

T All typical values are at Vo = 5V, To = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10s.

{ip
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SN54ALS233A, SN74ALS233A
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES

switching characteristics (see Note 1)

Vec =5V, Vec = 45Vto55V,
CL = 50 pF, CL = 50 pF,
FROM TO R1 = 500 Q, R1 = 500 ©,
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 @, unIT
Ta = 25°C TA = —MIN to MAX
"ALS233A SN54ALS233A SN74ALS233A
MIN _ TYP  MAX [ MIN MAX | MIN MAX
LDCK 40 25 30
fmax UNCK 40 25 30 MHz
thd LDCK? Any Q 24 44 7 52 7 48 ns
[ UNCKT Any Q 19 29 9 35 9 33 ns
tpLH LDCK? EMPTY 18 25 9 30 9 28 ns
tPHL UNCKT? EMPTY 18 25 9 33 10 30 ns
tPHL RST!L EMPTY 13 19 6 24 6 22 ns
tod LDCKt EMPTY + 1 22 31 10 40 10 37 ns
tpd UNCKT EMPTY +1 22 31 9 40 10 37 | ns
- tPLH RST! EMPTY+1 19 27 8 32 8 31 ns
! 2 : tpd LDCK? FOLL-1 23 32| 1 38 | 12 36 | ns
S tpd UNCK? FOLL-T 23 32 1 39 12 36 | ns
- tpLH RST! FULL-T 20 28 10 34 1 32 ns
(2 tPHL LDCK? FULL 21 28 10 35 12 33 ns
w) tpLH UNCK? FULL 17 24 8 29 9 27 ns
[ tpLH RST! FULL 18 27 8 32 9 30 ns
<. ton OET a 8 13 1 16 2 5 | ns
8 tdis OEL Q 8 12 2 20 2 17 | ns
7]

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

: {i,
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SN74A8250
1-OF-16 DATA GENERATORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

D2910, DECEMBER 1983 —REVISED JANUARY 1986

4-Line to 1-Line Multiplexer that can Select SN74AS250 . . . DW OR NT PACKAGE
1 and 16 Data Inputs (TOP VIEW)

Applications:
Boolean Function Generator
Parallel-to-Serial Converter
Data Source Selector

o Buffered 3-State Bus Driver Inputs Permit
Multiplexing from N Lines to One Line

© Dependable Texas Instruments Quality and
Reliability

description

The 'AS250 provides full binary decoding to
select one of sixteen data sources with an

inverting W output. The selected sources are SN74AS250 . . . FN PACKAGE
buffered with symmetrical propagation delay (TOP VIEW)
times. This reduces the possibility of transients [8)
occurring at the output. werS Foa 2
A buffered enable output (G) may be used for 2321282726 0
n-line-to-one-line cascading. Taking the G high E4[]s 251 E10
will place the output in a high-impedance state. E3[)s 24[JE11 3
In the high-impedance state, the output neither E2f]7 23(JE12 O
loads nor drives the bus lines significantly. ‘ NC[]s 22(}NC >
_ X <))
The enable (G) does not affect the internal E1[e 21 E13 Q
operations of the data selector/multiplexer. New- EO0 J10 fg[ E14 —
data can be set up while the outputs are G Qets 73]
disabled. . 121314151617 18 -l
. . . opLuLUuDQg
The SN74AS250 is characterized for operation = z 2z
from 0°C to 70°C. ©
NC—No internal connection
PRODUCTION DATA documents contain information . Copyright © 1983, Texas Instruments Incorporated
cune_?_l atg of puhlir::tiutn date. r[?ductslcotnfnrm tta TEXAS %
specifications per the terms of lexas Instruments
standard warranty. Production processing does not 2-43
necessarily include testing of :II parameters. INSTRUMEN’FS
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SN74AS250
1-OF-16 DATA GENERATORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

logic symbolt . logic diagram (positive logic)
MUX EQ———
G 19 len E1
A {15} 0
E2
g 14 o
G —
e 13 5 €3
(11}
D———{3
: E4
eo 8 ___f,
E1 _(Z,_ 1 E5
2 8 1, E6
E3 .(_5)— 3 -
ga 81, d SR DATA
5 3 | 5 INPUTS E8
" N .
(1)
E7 —— 7
2 gs 1230 |g E10
) (22)
E9 =< 1o E11
- gr0 2110
E12
2 E11 (LO'_._ 11
w] P RRLLL PPt E13
® g1z 8 143 4
< (17) E1
o E14 ————1 14
g e1s 18|45 ' | E15 i
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and ( A
IEC Publicatin 617-12. A
Pin numbers shown are for DW or NT packages. A
B B E—DOJ
DATA B
SELECTS _
T
c
-
D
D
- D

{i’
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SN74AS250
1-0F-16 DATA GENERATORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUT OUTPUT
G A B cC D] E W
L L L L L|e€o EO
L H L L L|E E1
L L H L L|E2 E2
L H H L L|E3 E3
L L L H L| E4 E4
L H L H LJ| E5 'E5
L L H H L\ E6 E6
L H H H L| E7 E7
L L L L H|E8 ;)
L H L L H| e9 E9
L L H L H| E0 E10
L H H L H| EN CEN
L L L H H| E12 E12
L H L H H| e E13
L L H H H| EH4 E14
L H H H H| E15 E15
H X X X X|x z

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) g
Supply voltage, VG -« - - o v v i 7v L
INPUL voltage . .. .. o e 7V s
Operating free-air temperature range . .. . ... ..ttt 0°C to 70°C o)
Storage temperature range . . ... v v v vttt ii i e e —-65°C to 1560°C

n

recommended operating conditions -l

MIN NOM MAX | UNIT
Vcc  Supply voltage 4.5 5 5.5 \%
VIH High-level input voltage 2 \
ViL Low-level input voltage 08| V
loH High-level output current . —15| mA
loL Low-level output current 48 | mA
Ta QOperating free-air temperature : 0 70| °C

i .
TeExas l-’ 2.45
INSTRUMENTS
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SN74AS250
1-0F-16 DATA GENERATORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

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

noted) ‘
PARAMETER TEST CONDITIONS MIN TYPT MAX | uNIT
VIK Vce = 4.5V, I = —18 mA -1.2 \
Vece =45Vt055V, Igy = -2mA Vee-2
VOH \
Vee = 45V, IoH = —15 mA 2.4 3.3
VoL Vee = 4.5V, IgL = 48 mA 0.35 0.5 A
l0zH Vee = 5.5V, Vo =27V 50 | uA
lozL Vee = 5.5V, Vg = 0.4V -50 | pA
] Vece = 6.5V, Vi=7V 0.1 mA
IH Vee = 5.5V, Vi =27V 20 wA
[ Vee = 6.5V, Vi =04V -0.5 | mA
Io* vVee = 6.5V, Vp = 2.25V -30 -112 | mA
Outputs high 26 42
Icc Vee =565V Outputs low 31 50 ] mA
Outputs disabled 30 48

TAIl typical values are at Vee =5V, Ta = 26°C.
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iog.

switching characteristics (see Note 1)

Ve = 45Vto55V,
- CL = 50 pF,
[72] FROM T0 R1 = 500 Q,
-— PARAMETER uNIT
o (INPUT) (OUTPUT) R2 = 500 ©,
by Ta = 0°C to 70°C
< MIN TYPT MAX
2] tPLH DATA W 3 8 ns
o tPHL 2 6
7] n — 4 13
PLH SELECT W ns
tPHL 4 10
1, — —_ 2 7
PZH G W ns
tpzL 4 20
1, - —_ 2 6
PHZ G w ns
tPLZ 2 6

TAll typical values are at Vec = 6V, Tp = 25°C.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

v&iP
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SN54ALS280, SN54AS280, SN74ALS280, SN74AS280

9-BIT PARITY GENERATORS/CHECKERS

D2661, DECEMBER 1982 —REVISED AUGUST 1985

Generates Either Odd or Even Parity for
Nine Data Lines

Cascadable for n-Bits Parity

Can Be Used to Upgrade Existing Systems
Using MSI Parity Circuits

© Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

0 Dependable Texas Instruments Quality and
Reliability

description

These universal, monolithic, nine-bit parity
generators/checkers utilize Advanced Schottky
high-performance circuitry and feature odd and
even outputs to facilitate operation of either odd
or even parity application. The word-length
capability is easily expanded by cascading.

These devices can be used to upgrade the
performance of most systems utilizing the "180
parity generator/checker. Although the ‘ALS280
and ‘AS280 are implemented without expander
inputs, the corresponding function is provided by
the availability of an input at pin 4 and the
absence of any internal connection at pin 3. This
permits the ‘ALS280 and ‘AS280 to be
substituted for the ‘180 in existing designs to
produce an identical function even if the devices
are mixed with existing ‘180’s.

All 'AS280 inputs are buffered to lower the drive
requirements.

The SN54' family is characterized for operation
over the full military temperature range of
—55°C to 125°C. The SN74’ family is
characterized for operation from 0°C to 70°C.

SN54ALS280, SN54AS280 . . .
. SN74ALS280, SN74AS280 . . .

J PACKAGE
D OR N PACKAGE

(TOP VIEW)
60 Una vce
H2 10F
NC[ds  120E
10« n{do
ceveN[]s 1o[dcC
T obD (s o[]B
GND [7 s[]1A
SN54ALS280, SN54AS280 . . . FK PACKAGE
SN74ALS280, SN74AS280 . . . FN PACKAGE
(TOP VIEW)
Q

o O
TUOZ>un

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specmca:mns per the terms of Texas Instruments

J does
necessarllv mclu e testing of aII parameters.

nts TeEXAs b
INSTRUMENTS

3 212019
NC E -
NC NC b
. b )
NC NC ¥
¥ EVEN Cc »
9 10 11 1213 b}
oo« e
o —
az >
e KT q;
2 a
NC—No internal connection’ ‘7’
d
FUNCTION TABLE
NUMBER OF INPUTS A OUTPUTS
THRU | THAT ARE HIGH 3 EVEN I 0DD
.0,2,4,6,8 H L
1,3,5,7.9 L H
logic symbolT
2k
A (8)
8 ((190))
[
(11) (5) z
° {12) EVEN
E ———
£ (13) L6 =
(1) oDD
G
A
]
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
Copyright © 1982, Texas Instruments Incorporated
2-47
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SN54ALS280, SN74ALS280
9-BIT PARITY GENERATORS/CHECKERS

logic diagram

INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

(5) Z
EVEN
an| [[ p
D DG F [ 2
g h2) T
-
4 q
2 £ 3) D ¢
r~ 6) =
wv | obD
O
@ |
< 1
(]
®
(/]
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIlY VORAGE, VG - - o vt vt e et e e e e e 7V
INpUL VORage . . . oo e e e e e e 7V
Operating free-air temperature range: SN54ALS280....................... —-55°C to 125°C
‘ SN74ALS280 ........... ... 0°C to 70°C
Storage temperature range . . .. ... .ce ittt vttt e —-65°C to 150°C
recommended operating conditions
SN54ALS280 SN74ALS280 UNIT
. MIN NOM MAX MIN NOM MAX
Vce Supply voltage ) 4.5 5 5.5 4.5 5 5.5 Vv
ViH High-level input voltage 2 2 Vv
ViL  Low-level input voitage 0.8 0.8 \
loH High-level output current -1 -2.6 | mA
loL Low-level output current 12 24 mA
Ta  Operating free-air temperature -55 1256 0 70 °C
i
2.48 Texas ‘v



SN54ALS280, SN74ALS280
9-BIT PARITY GENERATORS/CHECKERS

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

noted) :
PARAMETER TEST CONDITIONS SN54ALS280 SN74ALS280 unNIT
MIN TYPT MAX [ mIN TYPT mMAX
ViK Vee = 45V, Iy = -18 mA -1.2 -1.2 \
. Vee = 45V105.5V, Igy = -0.4 mA Vee-2 Vee-2
VoH Vee = 4.5V, Io4 = -1 mA 24 3.3 \Y
Vee = 45V, IoH = —2.6 mA 2.4 3.2
VoL Vee = 45V, oL =12 mA 0.25 0.4 025 o04]
Vee =45V, loL = 24 mA 0.35 0.5
1] Vee =558V, Vi=7V 0.1 0.1 mA
IH Vee = 5.5V, V=27V 20 20 | uA
L Vee = 5.5V, Vi =04V -0.1 -0.1 mA
1ot Vee = 6.5V, Vg = 2.25V - 30 -112 | -30 -112 | mA
Icc Vee = 5.5V 10 16 10 16 | mA

TAIl typical values are at Vce

#The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.

5V, Ta = 25°C,

switching characteristics (see Note 1)

Vee = 5V, Vee = 45V t0 5.5V,
CL = 50 pF, CL = 50 pF,
FROM T RL = 500 Q, RL = 500 Q,
PARAMETER ° L L= 5 uNIT
{INPUT) {OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS280 SN54ALS280 SN74ALS280
MIN  TYP MAX | MIN MAX | MIN MAX
1, 12 16 3 24 3 20
PLH Any L Even - ns
tPHL 12 17 3 24 3 20
t 12 16 3 24 3 20
PLH Any L Odd . ns
tPHL 13 18 4 26 Z 22

NOTE 1: Load circuit and voltage

waveforms are shown in Section 1,

LSI Devices ‘. N

INSTRUMENTS
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SN54AS280, SN74AS280
9-BIT PARITY GENERATORS/CHECKERS

logic diagram

i

&
\ 4

z
EVEN

PN 4

ie

(6)

z
oDD

A4

[~]
[

v vl vy
Y

ais1 B

S39IAD
= of
B
=

%

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

SUPPIY VOIAGE, VG - - -t v v vt et e e e e e e e e 7V
INPUL VOItage . . . . oo 7V
Operating free-air temperature range: SN54AS280 ....................... -55°C to 125°C

SN74AS280 .................. e 0°C to 70°C
Storage temperature range . .. .. ... ... e e uuunuunene e -65°C to 150°C

recommended operating conditions

SN54AS280 SN74A8280 UNIT
MIN NOM MAX | MIN 'NOM MAX

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v
ViH High-level input voltage 2. 2 \
VL Low-level input voltage 0.8 0.8 A\
loH High-level output current -2 -2 mA
loL = Low-level output current 20 20 | mA
Ta  Operating free-air temperature -55 125 0 70 °C

2-50
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SN54AS280, SN74AS280
9-BIT PARITY GENERATGRS/CHECKERS

electrical characteristics

over recommended operating free-air temperature range (unless otherwise

noted)
PARAMETER TEST CONDITIONS SN53A5280 SN74AS280 UNIT
MIN TYPT MAX [ MIN TYPT MAX |

ViK Vege = 4.5V, lj = —18 mA -1.2 -1.2 \
VOH Vee =45V 1055V, Igy = —2mA Vee-2 Vee-2 \
VoL Ve = 4.5V, Igr = 20 mA 0.35 0.5 0.35 0.5 \%
] Vee = 5.5V, V=7V 0.1 0.1 ] mA
H Vce = 5.5 V, V) =27V 20 20 | uA
T8 Vge = 5.5V, Vi =04V -0.5 -0.5 | mA
Iof Vce = 5.5 V, Vo = 2.25 V ~30 ~112 [ -30 -112 [ mA
Icc Ve =65V 25 40 25 35 | mA

TAll typical values are at Vgg = 5V, Ta = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.

switching characteristics (see Note 1)

Veec =45Vtob5s Vv,
CL = 50 pF,
FROM T RL = Q,
PARAMETER o L = 500 UNIT
(INPUT) (QUTPUT) Ta = MIN to MAX
-SN54AS280 SN74AS280
MIN MAX | MIN MAX 7))
tPLH . 3 13 3 12 V]
A LE
L v ven 3 35| 3 T ‘;’
t 3 13 3 12
PLH Any T 0dd ns V]
tPHL 3 12.5 3 11.5 (o)
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. a .
—
T {l’
EXAS 2-51
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SN54ALS280, SN54AS280, SN74ALS280, SN74AS280

9-BIT PARITY GENERATORS/CHECKERS

TYPICAL APPLICATION DATA

25-LINE PARITY/GENERATOR CHECKER

81-LINE PARITY/GENERATOR CHECKER

—B —B £
—C z —c L
p— EVEN obD
D . aLs280/ —1° -aLsz280/
E “as280 —E ‘as280
—F ) —F
—G obD —G
—H —H
) — |
‘— A —A A
z
—1B —8 obD B
—C z H=EVEN —C c I |_H=EVEN
—1 , EVEN L =0DD —D - v D EVEN L =0DD
‘ALS280/ ALS2807 *ALS280/
E as280 E Asze0 E as280
—1F 2 H=0DD —F F X | H=0DD
—G oDD L=EVEN -—G G ODD| | = EVEN
—H —H H
2 [—— | 1 |
—_—A —A
-8B ‘—J B
.~ —c b - —c s ||
(ﬁ —D E\;EN —b oDD
—]g ‘ALS280 ‘ALS280/
E ¢ —E
o ; AS280 P 'AS280 N —/
o —dc oDD| —lg TO OTHER
< —H —n ‘AS280’s
o —11 —
(1]
« Three ‘ALS280/°AS280 can be used to implement a 25-line parity Longer word lengths can be implemented by cascading
generator/checker. . ‘ALS280/'AS280. As shown here, parity can be generated for word
X . lengths up to 81 bits.
As an alternative, the £ ODD outputs of two or three parity
generators/checkers can be decoded with a 2-input {'S86 or ‘LS86}
or 3-input (‘S135) exclusive-OR gate for 18- or 27-line parity
applications.
T {l’
2-52 XAS
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SN54AS286, SN74AS286
9-BIT PARITY GENERATORS/CHECKER
WITH BUS DRIVER PARITY 1/0 PORT

D2809, DECEMBER 1983 —REVISED AUGUST 1985

® Generates Either Odd or Even Parity for A SN54AS286 . . . J PACKAGE
Nine Data Lines SN74AS286 . . . D OR N PACKAGE
o C e f Bi . (TOP VIEW)
ascadable for n-Bits Parity 6" Unlvee
© Direct Bus Connection for Parity Generation HO2 13F
or for Checking by Using the Parity 1/O Port XMIT []3 12[JE
. I 104 n[do
Glitch-Free Bus D P Up/D
i ree Bus During Power Up/Down PARITY ERROR []s 1ofc
Package.Options Include both Plastic and PARITY 1/0 [J6 o[]8B
Ceramic Carriers in Addition to Plastic and GND 17 sl ]A
Ceramic DIPs
©® Dependable Texas Instruments Quality and SNE4AS286 . . . FK PACKAGE
i Reliability SN74AS286 . . . FN PACKAGE
(TOP VIEW)
description 8}
o O
TOZ>uw

The SN54AS286. and SN74AS286 universal

nine-bit parity generators/checkers feature a

local output for parity checking and a XMIT
48-milliampere bus-driving parity 1/0 port for NC
parity generation/checking. The word-length |
capability is easily expanded by cascading. NC
PARITY ERROR

3 21219

180
17 N
6] D
1[I NC
14 c

® N O ;s

The XMIT control input is implemented
specifically to accommodate cascading. When
XMIT is low the parity tree is disabled and PE will
remain at a high logic level regardless of the input
levels. When XMIT is high the parity tree is
enabled. The Parity Error output will indicate a
parity error when either an even number of
inputs (A through ) are high and Parity I/0 is NC--No internal connection
forced to a low logic level, or when an odd

number of inputs are high and Parity 170 is

forced to a high logic level.

101112 13

axXx <o
2

PARITY 1/0 [Jo

LSI Devices N

The 1/O control circuiiry was designed so that the I/O port will remain in the high-impedance state during
power-up or power-down to prevent bus glitches.

" The SN54AS286 is characterized for operati(;n over the full military range of —55°C to 125°C. The
SN74AS286 is characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain information . Copyright © 1983, Texas Instruments Incorperated
current as of publication date. Products conform to
specifications per the terms of Texas Instruments T 2.53
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SN54AS286, SN74AS286
9-BIT PARITY GENERATORS/CHECKER
WITH BUS DRIVER PARITY 1/0 PORT

FUNCTION TABLE

NUMBER OF INPUTS PARITY PARITY
(ATHRU 1) THAT XMIT 1o ERROR
ARE HIGH
0,2,4,6,8 | H H
1,3,5,7,9 | L H
h h H
0,2 4,8,
68 h | L
1,3,5,7,9 h h L
.3,57, n 7 m
h — high input level | — low input tevel
H - high output level L ~ low output level
logic symbolt logic diagram (positive logic)
(8)
A 2K : (9]
B 9)
c o c
o [LR)] (6) PARITY
: : D
. (12) 1o 1o I: 12)
2 E N2
) : F (13) F (5) PARITY
[§1] ERROR
- ¢ (5) pARITY T
=n B 1 H
n ": @ 21 ERROR
- |
o] mﬁmsm " PARITY [6) I
(3] o
< o D>
o - XMt >
o
(72} tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range
SUPPlY VOAGE, VO - - v vt e e e e 7V
INPUL VORagE . . .. o e e e e e 7V
Voltage applied to a disabled 3-state output . . . .. . ... .. . .. 55V
Operating free-air temperature range: SN54AS286 ....................... —-55°C to 125°C
SN74AS286 ... ... .ottt 0°C to 70°C
StOrage teMPEIAtUIE . . o . v vt ittt et et e et e e s —-65°C to 140°C
recommended operating conditions
SN54AS286 SN74AS286 UNIT
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-level input voltage 2 2 \'
VL Low-level input voltage , 0.8 0.8 \Y
Parity error -2 -2
I High-level output t A
OH Igh-level output curren Parity 70 12 T m
! Low-level output current Parity error 20 20 mA
oL P Parity /0 32 78
TA Operating free-air temperature -55 125 0 70 °C
i
2-54 Texas JU

INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



SN54AS286, SN74AS286
9-BIT PARITY GENERATORS/CHECKER
WITH BUS DRIVER PARITY 1/0 PORT

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

PARAMETER TEST CONDITIONS SNS4AS280 SN74A5286 UNIT
. MIN TYPT MAX MIN TYPT MAX
ViK Vee = 4.5V, | = —18 mA -1.2 -12 | v
All outputs Veec =4565Vto55V, Ipy = ~2mA Vee-2 Vee-2
v Vce = 45V, loH = —3 mA 24 29 2.4 3 v
OH T parity 110 Vee = 4.5V, IOH = —12 mA 24
Ve = 45V, IoH = =16 mA 2.5
Parity error Vee = 45V, loL = 20 mA 0.35 0.5 0.5
VoL Parity 1/0 Vee =45V, loL = 32 mA 0.5 \
Vee =45V, lgL = 48 mA 0.5
| Parity 1/0 Vec = 5.5V, V| =55V 0.1 0.1 mA
! All otherinputs | Vcc = 5.5V, V=7V 0.1 0.1
Parity /0% 50 50
1 Vee = 5.5V, V=27V A
M PAlother inputs | ' ©€ : 20 20| *
Parity 1/0% 0.5 -05
I Veec = 5.5V, V=04V A
I All other inputs cc ! 0.5 -0.5 m
1038 Vee = 5.5V, Vo = 225V ~30 -112 | -30 -112 | mA o
Transmit 30 43 30 43 - 2
| \7 =586V A
CC  [Receive ce 35 50 35 50|
TAll typical values are at Vece =5V, Ta = 25°C. ‘ (/]
*For 1/0 ports, the parameters iy and li_ include the off-state current. [«})
5The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs. _C_)
>
~ switching characteristics (see Note 1) 8
Vcc = 45V 1055V, —
CL = 50 pF, ﬂ
FROM TO R1 = 5000,
PARAMETER UNIT
(INPUT) (OUTPUT) R2 = 50090,
Ta = MIN to MAX
SN54AS286 SN74AS286
MIN MAX MIN MAX
t 3 17 3 15
PLH Any A thru | Parity 1/0 ns
tPHL - -3 15 3 14
tPLH i 3 20 3 16.5
Al hru | P,
=" ny A thru arity error 3 s 3 o5 ns
1] 3 10 3 9
PLR Parity 1/O Parity error ns
PHL 3 10 3 9
tpzZH 3 14 3 13
1 —_—
PZL XMIT Parity 1/0 3 17 3 L R,
tPHZ 3 13 3 11.56
tpLZ 3 11 3 10
NOTE 1: Load circuit and voltage waveforms ar shown in Section 1.
%
2-55

Texas
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



SN54AS286, SN74AS286
9-BIT PARITY GENERATORS/CHECKER
WITH BUS DRIVER PARITY 1/0 PORT

TYPICAL APPLICATION DATA

‘AS286

PAR ERR > BYTE 1

~IOTMMOO o>

PAR I/O

1]

x
£
=

‘AS286

PAR ERR > BYTE 2

L

—"TIOTMMOO®E >

2

PAR i/0

xmir ‘AS21 PARITY.

‘AS286

k3!
|

aIs1
|

PAR ERR > BYTE 3

S90In0

“TTOTMMOO @D

PAR I/0
»y

b
2
3

‘AS286

PAR ERR > - BYTE 4

LU

—IoTMmMOO®E»

PAR I/O L 2

X
g
3

EVEN/ODD

XMIT
FIGURE 1. 32-BIT PARITY GENERATOR)CHECKER

Figure 1 shows a 32-bit parity generator/checker with output polarity-switching, parity errar detection, and parity on every byte.
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SN54AS286, SN74AS286
9-BIT PARITY GENERATORS/CHECKER
WITH BUS DRIVER PARITY I/0 PORT

TYPICAL APPLICATION DATA

‘AS286
—Ja
—e
—c
—D PARERR
—E ‘AS286
—1¢ —sB
—H PAR 1/0 —Jdc
! ‘J ——{D PARERR
H XMIT — e
pa—
*AS286 —G
—{A —1H  PARYO|—o-
—Is —I »y
—c H—5 xaur
—D PARERR
—]E 'AS286
—F A
—Ja _{ 8
—H PAR 1/0 —dc
J— -4] —J4D PARERRP>
H— xmit —E
—F .
AS286
‘AS286 —]G . Ny
—JH  PARIO|—o
—fa
B — »y 2 )
-—ic H D xmiT . I D PARERR E~—— PARITY (V]
— PAR ERR k—l ERROR Q
— 2 R [ : ..>.
—F G [Y]
s . PARITY
—6 AS286 H  PARIO Vo (o)
——H  PARVO ‘g O py ]
! —8 XMIT (7,
H =5 xmiT —c a
—Jp PARERR
J—
‘AS286 E
—_B —G
— ——H" PARI/O }—o-
c g
—D PARERR —!
—E H— xMIT
—r
—G ‘AS286
——H  PARVO ry
= » —
H—D xmit —c
—D PARERR
‘AS286 —E
A —]F
— s —G
—de — rla PAR I/0 B
—D PARERR .
—E H—-b‘ XMIT
—F
—c
—1H  PARVO
—1
H— xmit
XMIT

FIGURE 2. 90-BIT PARITY GENERATOR/CHECKER WITH PARITY ERROR DETECTION
In Figure 2, a 90-bit parity generator/checker with the XMIT on the last stage is available for use with parity detection.
i
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SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

D2549, JANUARY 1981 —REVISED DECEMBER 1985

Expands 4 Address Lines to 12 Address SN54LS’ . . . JD PACKAGE
Lines SN74LS’ ... JD OR N PACKAGE
(TOP VIEW)
Designed for Paged Memory Mapping
i . , RS2 1 U4 vee
f)utput Latches Provided on ‘LS610 and masd2  aefmaz
LS611 RS3[]3 38[JRst
® Choice of 3-State or Open-Collector Map [ E 4 37 MA1
Outputs . STROBE(Qs  3s[JRsO
© Compatible with TMS9900 and Other p RS’;E? i % Ao 3
Microprocessors 01 s 33110
DATA D2(Je 32[Jb9
BUS WO  p3(jio 31 Ds >BDS;|A/O
OUTPUTS MAP p4[J11 30 D7
DEVICE | | arcHED | oUTPUT TYPE L _D_SD 12 29(Jp6
5610 Yes 3 State : _ MMt 2sPc ot
‘15611 Yes Open-Collector v Mmoo 14 270 mo11Y
'LS612 No 3-State mo1Cf1s 260 moto
‘LS613 No Open-Collector MAPﬁ MO2 [: 16 25[]1 MOo9 > MAP *‘;,_"'
OUTPUTS Y MO3 E 17 24[AM08 [~ OUTPUTS 2
Mo4 18 23[] mo7 . :
mos 1o 22 mos
description GND [J20 210 ME g
Each 'LS610 through ‘LS613 memory-mapper 2
integrated circuit contains a 4-line to 16-line ::"?:t: e :h ::ﬁgﬁﬁg: q>,
“decoder, a 16-word by 12-bit RAM, 16 channels o 0
; . - (TOP VIEW)
of 2-line to 1-line multiplexers, and other —
miscellaneous circuitry on a monolithic chip. t wn
Each 'LS610 and 'LS611 also contains 12 o g 2228 8%-%9 -
latches with an enable control. 2z wlo rEZ2r>=2c=2o0
LS ) U § SED Gt § SN § SHN § NS S RAS § S -
The memory mappers are designed to expand a _ F 6 5 4 3 2 14443424140
microprocessor’s memory address capability by RIW []7 39(inC
eight bits. Four bits of the memory address bus pofls 38[Jmao
(see System Block Diagram) can be used to D19 37(Jp11
select one of 16 map registers that contain 12 p2{110 36[jD10
bits each. These 12 bits are presented to the D311 35[]D9
system memory address bus through the map D4 012 34ipg
output buffers along with the unused memory D5[113 33{}p7
address bits from the CPU. However, MM []14 32[lps
addressable memory space without reloading the MOO [}15 31fjeiney t
map registers is the same as would be available MO1 []16 30[Imo11
with the memory mapper left out. The NC 117 ) 29[Imo10
addressable memory space is increased only by 181920212223 2425262728
e Vo ¥ vem W § e W s § v B e § e & e Ve
periodically reloading the map registers from the NOITOALON®®D O
data bus. This configuration lends itself to g g g g zl= g g g g z !
memory utilization of 16 pages of 2(n—4}
registers each without reloading (n = number of T This pin has no internal connection on ‘'LS612 and 'LS613
address bits available from CPU). NC—No internal connection
PRODUCTION DATA documents contain information . Copyright © 1981, Texas Instruments Incorporated
curea 2 f plcaton e Pl cofrn b Texas *
necessarily include I:;gfi:;"::‘ all paramelgrose.s not lNSTRUMENTS 259
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SN541S610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

' n—-4 MEMORY ADDRESS BUS

n n+8
MEMORY MAPPER

] MAO-MA3 MO0-MO11| 12 SYSTEM
MEMORY

CPU
CONTROL DO-D11

L 1L :
< DATA AND CONTROL BUS

SYSTEM BLOCK DIAGRAM

These devices have four modes of operation: read, write, map, and pass. Data may be read from or loaded
into the map register selected by the register select inputs (RSO thru RS3) under control of R/W whenever
chip select (CS) is low. The data I/O takes place on the data bus DO thru D7. The map operation will output
the contents of the map register selected by the map address inputs (MAO thru MA3) when CS is high
and MM {map mode control) is low. The ‘LS612 and 'LS613 output stages are e transparent in this mode,

while the 'LS610 and ‘LS611 outputs may be transparent or latched. When CS and

MM are both high

{pass mode), the address bits on MAO thru MA3 appear at MO8-MO11, respectively, (assuming appropriate

latch control) with low levels in the other bit positions on the map outputs.

logic diagram (positive logic)
MM c ME
(INTERNAL) ALL 8 LOW FOR MOO-MO7 ——t—— ONLY |
2 LS610
# 8 ‘LSBT |
HAVE ]
LATCH |
_ MUX
cs 9—G1 |
9% pt :
4 4 A L MuX [ i
MAO-MA3 +—1o+1 4 bt DO Lder ! EN
RS0-RS3 # 2 G2 1 |
" 8 N
—_ +{1 8 8 [ 8
STROBE 1D , * |-#—moo-mo7
— 2 H
4 |3 | D—
_ # 1 a1 V4[> |a
RAN——4 12 ) —— 1D 7  +#—mMosmomn
D0-D11 —@p—fp————4 . / Y H L H
12 4 -
‘LSB12 &
12 EN 12 ‘LS613 FEED
-4 <7 <+ STRAIGHT
THROUGH

*'LS610 and ‘LS612 have 3-state () map outputs.
‘LS611 and ‘'LS613 have open-collector ({) map outputs.

2-60 Texas ‘b
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SN541S610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

- PIN DESCRIPTION
NO. NAME
7-12 DO thru D11 1/0 connections to data and control bus used for reading from and writing to the map register
29-34 selected by RSO-RS3 when CS is low. Mode controlled by R/W.
36,38, 1,3 RSO thru RS3 Register select inputs for I/O operations.
6 R/W Read or write control used in I/O operations to select the condition of the data bus. When
high, the data bus outputs are active for reading the map register. When low, the data bus is
used to write into the register.
5 STROBE Strobe input used to enter data into the selected map register during 1/0 operations.
4 [ Chip select input. A low input level selects the memory mapper {assuming more than one
used) for an 1/O operation. ‘
35,37,39,2 MAO thru MA3 | Map address inputs to select one of 16 map registers when in map mode (MM low and CS
. high).
14-19, MOO thru MO 11| Map outputs. Present the map register contents to the system memory address bus in the map
22-27 mode. In the pass mode, these outputs provide the map address data on MO8-MO11 and low
levels on MOO-MQ7.
13 MM Map mode input. When low, 12 bits of data are transferred from the selected map register to
the map outputs. When high (pass mode}, the 4 bits present on the map address inputs
MAO-MAS are passed to the map outputs MO8-MQO11, respectively, while MOO-MO7 are set
low.
21 ME Map enable for the map outputs. A low level allows the outputs to be active while a high input 2
level puts the outputs at high impedance.
28 C Latch enable input for the ‘LS610 and ‘LS611 (no internal connection for 'LS612 and 'LS613). 0N
A high level will transparently pass data to the map outputs. A low level will latch the outputs. 8
40, 20 Vce, GND 5 V power supply and network ground (substrate) pins. ';
a
—
»
—
g
Texas 2-61
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SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

schematics of inputs and outputs

INPUT/OUTPUT PORTS, DO-D11 EQUIVALENT OF OTHER INPUTS
110 —_
PORT vee Reg
Vee -
100 0 NOM 20 k2 NOM INPUT —
K} ,}5 x
. ¢ pd
e 3 ¥
. MM Req =7k NOM
¥ RS, STROBE: Req= 9k NOM
- R CS, R/W, MA: Req = 6 k2 NOM
TYPICAL OF ‘LS610, 'LS612 MAP OUTPUTS TYPICAL OF 'LS611, ‘L5613 MAP OUTPUTS
—-———¢—Vcc
50 2
r NOM
_:t ouTPUT
ouTPUT
y
absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Supplyvoltage,Vcc(seeNote1)........................................‘ ....... 7V
Input voltage: Data Bus I/0 . . .. ... i e 55V
Allother iInputs . . . .. ... e e 7V

Operating free-air temperature range: SN54LS610 through SN54LS613........ —55°C to 125°C
SN74LS610 through SN74LS613 ........... 0°C to 70°C

Storage temMpPerature raNgE . . ... vt v vt vn vt et e e e e

NOTE 1: Voltage values are with respect to network ground terminal.

—-65°C to 150°C

{iP
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SN54LS610, SN54LS612, SN74LS610, SN74LS612
MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS

recommended operating conditions

SN54L5610 SN74LS610
SN54LS612 SN74LS612 UNIT
MIN NOM MAX | MIN NOM MAX
Vece Supply voltage 4.5 5 5.5 | 4.75 5 b5.25 \
VIH High-leve! input voltage 2 2 \%
Vi Low-level input voltage 0.7 0.8 \
1oH High-level output current MO -12 15 mA
D -1 -2.6
loL Low-level output current Mo 12 24 mA
D 4 8
taveL f:\j's:fsofztgﬁ:xe "LS610 only  |See Figure 2 30 30 ns
1SLSH Duration of strobe input pulse 75 75 ns
tCSLSL TS setup time (CS low to strobe low) 20 20 ns
twisL R/W setup time (R/W low to strobe low) 20 20 ns
tRVSL RS setup time (RS valid to strobe low) 20 20 ns
tDVSH Data setup time (DO-D11 valid to strobe high) |See Figure 1 75 75 ns
tSHCSH  CS hold time (Strobe high to CS high) ' 20 20 ns
tSHWH  R/W hold time {Strobe high to R/W high) 20 20 ns
tSHRX RS hold time (Strobe high to RS invalid) 20 20 ns
tSHDX Data hold time (Strobe high to DO-D11 invalid) 20 20 ns
TA Operating free-air temperature -55 125 0 70 °C

n
o
2
S
o
()
7
-

{i’
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SN54LS610, SN54LS612, SN74LS610, SN74LS612
MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS

electrical characteristics over recommended operat

ing free-air temperature range (unless otherwise

noted)
SN54LS610 SN741.5610
PARAMETER TEST CONDITIQNS? SN54L5612 SN74LS612 UNIT
MIN TYP! MAX MIN TYP? MAX
VIK Vee = MIN, | = -18 mA ~1.5 -1.5 \
I = -3 mA 2.4 4
MO Vee = MIN, vy =2v, |H T 2
VOH loH = MAX 2 2 v
ViL = MAX
D IoH = MAX 2.4 2.4
MO oL = 12 mA 0.25 0.4 0.25 0.4
v ] Vee = MIN, Vg =2V, {lgL = 24 mA 0.35 0.5 v
oL 5 Vi = MAX : oL = 4 mA 025 04 025 04
loL = 8 mA 0.35 0.5
Vge = MAX, Vi =2V,
| 20 2 A
OZH Vil = MAX, Vg =27V 0]
MO Vee = MAX, Vg =2V, -20 -20
lozL c ‘ H HA
D ViL = MAX, Vg =04V ~ 400 —400
D ; Vj =55V 0.1 0.1
| Vee = MAX A
! All others cc V=7V 0.1 0.1 m
2 IH Voo = MAX, V=27V 20 20 | pA
I Voe = MAX, V| = 0.4V 0.4 204 mA
Mo -40 -225 | -40 -225
tos$ Vee = MA - A
5 0s D cc X ~30 ~130 | —30 —130 | "
-— Qutputs high 112 180 112 180
w) Icc Vce = MAX | Outputs low 112 180 112 180 mA
o Outputs disabled 150 230 180 230
<
6' TFor conditions shawn as MIN or MAX, use the appropriate value specified under recommended operating conditions.
) *All typical values are at Vo = 5V, Tp = 25°C.
[/} §Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vcc = 5V, TA = 25°C, CL = 45 pF to GND
FROM TO ‘LS610 ‘LS612
PARAMETER TEST CONDITIONS UNIT
(INPUT) | (OUTPUT) : MIN TYP MAX | MIN TYP MAX i
tcsLpv ~ Access (enable) time CS! DO-11 28 50 26 50| ns
twHDV  Access (enable) time R/W? DO-11 RL = 2k, 20 35 20 35 ns
tRVDV Access time RS DO-11 See Figure 1, 49 75 39 75 ns
twLpz  Disable time R/W/ DO-11 See Notes 2 and 3 32 50 30 50| ns
tcsHpz Disable time Cst DO-11 42 65 38 65 ns
tELQV Access (enable) time ME! MO00-11 19 30 17 30| ns
tcsHQv  Access time [ MOO-11 56 85 48 85 ns
tMLQV Access time MML MOO0-11 R 667 Q. 25 40 22 40 ns
- L = .
t A 1 -11 . 24 40
tCHOV Access ‘!:e WM tow) SA mgg :1 See Figure 2, 46 70 39 70 e
AVOVi ceess I ° o - See Notes 2 and 3 s
tMHQV  Access time MMT MOQO0-11 24 40 22 40 ns
Propagation time ; o ) ;
t, —_ - MA MO8-11 9 30 13 30 ns
AVQV2 (R4 high) !
tEHQZ Disable time ME? MO00-11 14 25 14. 25| ns
NOTES: 2. Access times are tested as tp_ 4 and tpy[ or ‘I;ZH or tpzy. Disable times are tested as tpHz and tp| 7.
. 3. Load circuits and voltage waveforms are shown in Section 1.
i
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SN541S611, SN54LS613, SN74LS611, SN74LS613
MEMORY MAPPERS WITH OPEN-COLLECTOR MAP GUTPUTS

recommended operating conditions

SN54L5611

POST OFFICE BOX 22501/2 ® DALLAS, TEXAS 75265

SN74LS611
SN54LS613 SN74LS613 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 Vv
ViH High-level input voltage 2 2 \%
VL Low-level input voltage ~ 0.7 0.8 \
VoH High-level output voltage ) MO 5.5 5.5 \Y
IOH High-level output current D -1 -2.6 mA
MO 12 24
loL Low-level output current mA
D 4 8
tAVCL rs’::::’;pl:xe "LS611 only | See Figure 2 30 30 ns
tSLSH Duration of strobe input pulse 75 75 ns
tCSLSL TS setup time (CS low to strobe low) 20 20 ns
tWLSL  R/W setup time (R/W low to strobe low) 20 20 ns
tRVSL RS setup time (RS valid to strobe low) 20 20 ns
tDVSH Data setup time (DO-D11 valid to strobe high) | See Figure 1 75 75 ns
tSHCSH  CS hold time (Strobe high to TS high) 20 20 ns
tsSHWH  R/W hold time (Strobe high to R/W high) 20 20 ns
tSHRX RS hold time (Strobe high to RS invalid) 20 20 ns
tSHDX Data hold time (Strobe high to DO-D11 invalid) 20 20 ns g
Ta Operating free-air temperature -55 125 o] 70 °Cc Q
‘ >
[+})
(a]
(%)
-]
i
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SN54LS611, SN54LS613, SN74LS611, SN74LS613 .
MEMORY MAPPERS WITH OPEN-COLLECTOR MAP OUTPUTS

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

noted)
SN54L5611 SN74LS611
PARAMETER TEST CONDITIONS T SN54L5613 SN74LS613 UNIT
MIN TYP! MAX | MIN TYP! MAX
ViK Vee = MIN, I = —18 mA -1.5 -1.5 \
Vee = MIN, ViH=2V,
VOH D ViL = MAX, IoH = MAX 2.4 2.4 \'Z
loH MO Vee = MIN, VIH=2V, Vgy = 6.5V 0.1 0.1 mA
MO loL = 12 mA 0.25 0.4 0.25 0.4
VoL Vee = MIN, vy = 2V, [igL = 24 mA 0.35 05 v
o VL = MAX loL = 4 mA 0.25 0.4 0.25 0.4
oL = 8 mA 0.35 0.5
Vee = MAX, VI =2V, )
lozn ° ViL = MAX, Vg =27V 2 201 A
Vee = MAX, Vg = 2V,
lozL D Vo = 0.4V -0.4 -0.4 mA
! D Vee - MAX V| =55V 0.1 0.1 mA
All others Vi=7V 0.1 0.1
2 R Voo = MAX, V| = 2.7V 20 20 | pA
) L Vee = MAX, V| =04V -0.4 -0.4 mA
- los? D Voo = MAX ' -30 -130 |-30 =130 |
7} Outputs high 100 170 100 170
— Icc Vce = MAX Outputs low 100 170 100 170 mA
lw) Outputs disabled 110 200 110 200
c<D tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
o *All typical values are at Vg = 5V, Ta = 25°C.
o $Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
(%)
switching characteristics, Vgc = 5 V, TA = 25°C, CL = 45 pF to GND
FROM TO ‘LS611 ‘LS613
PARAMETER (INPUT) | (OUTPUT) TEST CONDITIONS MIN TYP MAX | MIN TYP MAX unNIT
' tcsLpyv  Access (enable) time CS!l DO-11 31 50 28 50 ns
twHDV  Access (enable) time R/W?T DO-11 RL = 2kQ, 23 35 21 35 ns
tRVDV Access time RS DO-11 See Figure 1, 51 75 47 75 ns
tWLDZ Disable time R/W! DO-11 See Notes 2 and 3 32 50 31 50 ns
tcsHpz  Disable time CSt DO-11 41 65 40 65| ns
tELQV Access (enable) time ME! MOO-11 21 30 19 30 ns
tcsHQy Access time CSt MQO-11 57 90 53 90| ns
tMLQV Access time MM MOO0-11 R = 667, 25 40 25 40 ns
tcHQV  Access-time [o4) MOO-11 See Figure 2, 30 45 ns
tavavil Access time (MM low) MA MOO-11 See Notes 2 and 3 47 70 44 70 | - ns
tMHQV  Access time MM?t MOO0-11 31 50 31 50 ns
tavaya L opagation time MA MO8-11 21 30 20 30| ns
(MM high)
tEHQZ Disable time ME? MQO-11 15 25 15 25 ns
NOTES: 2. Access times are tested as tppH and tpy|_ or tpzH or tpz| . Disable times are tested as tpHz and tp_z.
3. Load circuits and voltage waveforms are shown in Section 1.
g
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SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS

explanation of letter symbols

This data sheet uses a new type of letter symbol based on JEDEC Standard 100 to describe time intervals.
The format is:

tAB-CD
where: subscripts A and C indicate the names of the signals for which changes of state or level or
establishment of state or level constitute signal events assumed to occur first and last, respectively,
that is, at the beginning and end of the time interval.

Subscripts B and D indicate the direction of the transitions and/or the final states or levels of the
signals represented by A and C, respectively. One or two of the following is used:

H = high or transition to high

L = low or transition to low

V = a valid steady-state level

X = unknown, changing, or ‘“don’t care’’ level
Z = high-impedance (off) state.

The hyphen between the B and C subscripts is omitted when no confusion is likely to occur. For these
letter symbols on this data sheet, the signal names are further abbreviated as follows:

SIGNAL NAME A AND C SUBSCRIPT SIGNAL NAME A AND C SUBSCRIPT ,' 2 :

C [ ME E

s cs MM M o

DO—11 D R/W w 3]

MAO—MA3 A RSO—RS3 R >

MOO~MO11 Q STROBE S o
(]
n
-

TIMING DIAGRAMS

cs

j——tcsLsL—| I‘——'sncsu——’l
I ]

W ]

RIW

T f

k“WLSL""_tSLSH_*—fSHWH—'Pl
|

X f

|
JetavsLe| fetsHrxs|
! |

|
RS I : U NEW ADDRESS
b ADDRESS VALID | X X VALID

|

i'_’l fe—>{ "'—’I‘_.I i‘tc;r)?! |tcswv ,I |tnvov !

fcsLov | WLDz | | fOvsH ISHDX | | WHDV|
pon __ Hiz | PoT \ | i/ outrut \ I/ outeut N/ouTPuT
o Varg X mevrvaun  y— Vatio
FIGURE 1. WRITE AND READ MODES
IJ
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SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613
MEMORY MAPPERS ’

TIMING DIAGRAMS

f— 'csunv—»!
Ty / XXX

Je—tmLav—|

ME \
e

f»] teLav !‘—
|
|

|

| T
i i‘“EHOZ ’i
|

|

|

]

}

C input and interval tcHOV

|
|
|
|
]
i
|
|
| only apply for ‘LS610 and ‘LS611.

Qo

|

‘AVCL—H

|
MAQ0-3 | ADDRESS | ADDRESS DDRESS
“A" | VALID , VALID VALID

[ |

H'AVO‘“"i I‘-tcuov-bl e tMHQv-PI lﬂ-'Avov;w! !

. 1 | 1
M?gj," —( vm.u:% VALID X VALID x VALID X VALID )!——
|
|
! } 1
VALID‘X VALID X VALID * f

3-state outputs Hi-Z; open-collector outputs at H level.

FIGURE 2. MAP AND PASS MODES

seoIneQ IST H
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

D2840, APRIL 1984 —REVISED SEPTEMBER 1985

® Detects and Corrects Single-Bit Errors SN54ALS616, SN54ALS617 . . . JD PACKAGE
. SN74ALS616, SN74ALS617 . . . JD OR N PACKAGE
@ Detects and Flags Dual-Bit Errors (TOP VIEW)
® Built-In Diagnostic Capability teoso 1 Uao[d vee
@ Fast Write and Read Cycle Processing ME_R_E 2 39 s
Times ERRCJs 380 so
Ne (s 37 A NC
© Byte-Write Capability Nc Os 36[] NC
® Dependable Texas Instruments Quality and ncCle  ssPInc
Reliability GND 7 34L3 GND
nc([]e 33[] pB15
DEVICE OUTPUT pBo Cjo  s2[] DB14
“ALS616 3-State 081 [J10 31 OEB1
‘ALS617 | Open-Calléctor OEBo [J1+ 30 DB13
pB2 Q12 29d DB12
description DB3 (13 28] DB11
. . . DB4 Q14 27[] DB1O
The ALSS1'6 and ALSG1.7 are 1.6-b'|t paralllei pes CJ1s 2600 pas
error dgtectlon and correction circuits in 40jp.|n, pBe [J16 25[] DBS g .
600-m.|| packages. The EDACs use a modified pe7 017 24P cso : 2
Hamming code to generate a 6-bit check word cBs [Jie 230 ce1 d
from a 16-bit d.ata word. This check Yvord is cs4a (Jie 2200 ce2 ey}
stored anr?g with the‘data word during the OEcs (20 21[) ce3 7,
memory write cycle. During memory read cycles, 8
the 22-bit words from memory are processed by —
the EDACs to determine if errors have occurred SN74AL5616, SN74ALS617 . . . FN PACKAGE q>)
in memory. (TOP VIEW) a
o
Single-bit errors in the 16-bit data word are vouolE % a 8 oo CTJ
flagged and corrected. Single-bit errors in the zz22 Id‘: sHS532%2 =
6—.b|t che(_:k word are flagged, t.)ut the data word ??T??#EZEE%
will remain unaltered. The 6-bit error syndrome Nepy7 39[f NC
code will pinpoint the error-generating location. GNDfj8 as[] GND
Dual-bit errors are flagged but not corrected. DBO[]9 37(} bB15
These errors may occur in any two bits of the DB1f]10 36(] DB14
22-bit word from memory. The gross-error OEBO[]11 35(] OEB1
condition of all lows or all highs from memory DB2{]12 3] bB13
will be detected. Otherwise, errors in three or DB3[]13 33(] bB12
more bits of the 22-bit word are beyond the DB4[]14 32{] bB11
capabilities of these devices to detect. DB5 []15 31{] bB10
30l) DB
Read-modify-write (byte-control) operations can Dl\?g %:s ng NCg
be performed with the ‘ALS616 and ‘ALS617 18 19 20 2122 2324 2526 27 28
EDACSs by using output latch enable, LEDBO, and T Tamt e Yo o= Ve Vo Y P Tn
individual OEBO and OEB1 byte control pins. CERIBCR28z888
aooWoo0O0OB
. Diagnostics are performed on the EDACs by ©
controls and internal paths that allow the_ user NC—No internal connection
to read the contents of the DB and CB input
latches. These will determine if the failure
occurred in memory or in the EDAC.
The SN54ALS616 and SN54ALS617 are characterized for operation over the full military temperature range
of —565°C to 125°C. The SN74ALS616 and SN74ALS617 are characterized for operation from 0°C to
70°C.
This d ins inf ion on in . Copyright © 1984, Texas Instruments Incorporated
more than one phase of development. The status of %
each device is indicated on the pagels) specifying its TEXAS 2-69
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SN54ALS616, SN54ALS617, SN74AlSﬁ1v6, SN74ALS617
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 1. WRITE CONTROL FUNCTION

; CB
MEMORY| EDA NTROL DB CONTROL | DB OUTPUT L,
¢ co DATA /O | —_ ATCH CHECK 1/0 | CONTROL EE’R LAGS
CYCLE | FUNCTION | s1 SO OEBO & OEB1 LEDBO OECE ERR MERR
Generate . Output
Writ: L L Input H X L
e check word ey check bitst , H H

TSee Table 2 for details on check bit generation.

memory write cycle details

During a memory write cycle, the check bits (CBO thru CB5) are generated internally in the EDAC by six
8-input parity generators using the 16-bit data word as defined in Table 2. These six check bits are stored
in memory along with the original 16-bit data word. This 22-bit word will later be used in the memory
read cycle for error detection and correction.

TABLE 2. PARITY ALGORITHM

CHECK WORD 16-BIT DATA WORD
BIT 1 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CBO X X X X X X X X
CB1 X X X X X X X X
CB2 X X X X X X X X
cB3 X X X X X X X X
- cB4 X X X X X X X X
9 CB5 X X X X X X X X
U The six check bits are parity bits derived from the matrix of data bits as indicated by ‘“X’’ for each bit.
2
o eror detection and correction details
8 During a memory read cycle, the 6-bit check word is retrieved along with the actual data. In order to be

able to determine whether the data from memory is acceptable to use as presented to the bus, the error
flags must be tested to determine if they are ‘at the high level.

The first case in Table 3 represents the normal, no-error conditions. The EDAC presents highs on both
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases
of double-bit errors will cause the EDAC to signal lows on both ERR and MERR, which is the interrupt
indication for the CPU.

TABLE 3. ERROR FUNCTION

TOTAL NUMBER OF ERRORS EFER_C_)R f_LA_GS DATA CORRECTION
16-BIT DATA WORD 6-BIT CHECK WORD ERR MERR

o] [¢] H H Not applicable

1 [o] L H Correction

o] 1 L H Correction

1 1 L L Interrupt

2 4] L L Interrupt

o] 2 L L Interrupt

2.70 Texas ‘b
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 4. READ, FLAG, AND CORRECT FUNCTION

MEMORY EDAC CONTROL DATA 1/0 ECON'IlO'L DB OUTPUT LATCH CHECK 1/0 COI‘?:ROL Eﬂ)n FLAGS
CYCLE FUNCTION S1 SO OEBO & OEB1 LEDBO  DECB ERR MERR
Read Read & flag H L Input H X Input H Enabledt

Latch input Latched Latched .
Read data & check [ H H input H L input H Enabledt
bits data check word
Outpu

correctepd tdata Output ‘ Output

Read and H H corrected L X syndrome L Enabled’
i data word bits ¥
syndrome bits

tSee Table 3 for error description.
*See Table 5 for error location.

Error detection is accomplished as the 6-bit check word and the 16-bit data word from memory are applied
to the internal parity generators/checkers. If the parity of all six groupings of data and check bits are correct,
it is assumed that no error has occurred and both error flags will be high.

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error
flag or flags will be set low. The two-bit error is not correctable since the parity tree can only identify
single-bit errors. Both error flags are set low when any two-bit error is detected.

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error,
or an uncorrectable error has occurred and will produce erroneous results in all three cases. It should be
noted that the gross-error conditions of all highs will be detected. ,

As the corrected word is made available on the data 1/O port (DBO thru DB15), the check word 1/O port
(CBO thru CB5) presents a 6-bit syndrome error code. This syndrome code can be used to locate the bad
memory chip. See Table 5 for syndrome decoding. ‘

0
]
2
>
)
(a]
7
-

Texas {l’ 2-71
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617

16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 5. SYNDROME DECODING

SYNDROME BITS ERROR SYNDROME BITS ERROR SYNDROME BITS ERROR SYNDORME BITS ERROR
543210 54 3 210 543210 543210
L LLLL LY} 2bit LHLLLL unc HLLLLL unc HHLLLL]| 2bit
LLLLLH|[ unc LHLLLH| 2bit HLLLLH| 2bit HHLLLH| DBS
LLLLHLJ| unc LHLLHL| 2bit HLLLHL| 2bit HHLLHL| unc
LLLLHH] 2-bit LHLLHH| DBS HLLLHH|DBIS HHLLHH| 2bit
LLLHLLJ{| unc LHLHL L[ 2-bit HLLHLLJ| 2bit HHLHLL| oB9
L LLHLH]| 2-bit LHLHLH| DB4 HLLHL H|DB14 HHLHL H| 2-bit
LLLHHL]| 2bit LHLHHL| DB3 HLLHHL|DBI3 HHLHHL| 2bit
Lt LHHH| un LHLHHH| 2-bit HLLHHH| 2bit HHLHHH| CB3
LLHLLLJ] unc LHHLL L] 2bit HLHLLUL| 2bit HHHLLLJ] unc
LLHLLH| 2bit LHHL L H| DB2 HLHLLH|DBI2 HHHLLH([ 2bit
L LHLHL| 2bit LHHLHL} DB HLHLHL|DBN HHHLHL| 2bit
LLHLHH| DB? L HHLHH| 2-bit HLHLHH|[ 2bit HHHLHH| cB2
L LHHLL|[ 2bit LHHHL L| DBO HLHHL L|DB1IO HHHHLL]| 2-bit
LLHHLH| unc L HHHL H| 2-bit HLHHLH| 2bit HHHHLH| cB
LLHHHL| DB LHHHHL| 2bit HLHHHL| 2bit HHHHHL| cBo
L LHHHH| 2-bit LHHHHH| cBS HLHHHH| cBa4 HHHHHH| none
2 CB X = error in check bit X
DB Y = error in data bit Y
r- 2-bit = double-bit error
m unc = uncorrectable multibit error
O read-modify-write {byte control) operations
¢<D The ‘ALS616 and ‘ALS617 devices are capable of byte-write operations. The 22-bit word from memory
o must first be latched into the DB and CB input latches. This is easily accomplished by switching from the
® read and flag mode {(S1 = H, SO = L) to the latch input mode (S1 = H, SO = H). The EDAC will then
» make any corrections, if necessary, to the data word and place it at the input of the output data latch.
This data word must then be latched into the output data latch by taking LEDBO from a low to a high.
Byte control can now be employed on the data word through the OEBO or OEB1 controls. OEBO controls
DBO-DB7 (byte 0), OEB1 controls DB8-DB15 (byte 1).
Placing a high on the byte control will disable the output and the user can modify the byte. If a low is
placed on the byte control, then the original byte is allowed to pass onto the data bus unchanged. If the
original data word is altered through byte control, a new check word must be generated before it is written
back into memory. This is easily accomplished by taking control S1 and SO low. Table 6 lists the read-
modify-write functions.
*ip
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 6. READ-MODIFY-WRITE FUNCTION

DB OUTPUT
MEMORY CONTROL J— CB ERROR FLAG
EDAC FUNCTION BYTEn? OEBn' LATCH CHECK 1/0 e
CYCLE 81 SO S CONTROL | ERR MERR
LEDBO
Read Read & Flag . H L Input H X Input H Enabled
Latch Latched
Read Latch input data H H ?nc id H L ?tcui H VE bled
u n n
& check bits P P anle
data check word
Latched Hi-Z H
Latch corrected tout ~ _O_t_t_ - ————
: u
Read | data word into H H outpu H H e Enabled
data Syndrome L
output latch .
word bits
Input
Modify appropriate modified H
Modif byt b BYT t
oily/ yte or ytes&' LoL ____EO_____ | H Output L H H
write generate new Output check word
check word unchanged L
BYTEO

TOEBO controls DBO-DB7 (BYTEO), OEB1 controls DB8-DB16 (BYTE1)

diagnostic operations

The ‘ALS616 and ‘ALS617 are capable of diagnostics that allow the user to determine whether the EDAC
or the memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic
control.

In the diagnostic mode (S1 = L, SO = H), the checkword is latched into the input latch while the data
input latch remains transparent. This lets the user apply various data words against a fixed known
checkword. If the user applies a diagnostic data word with an error in any bit location, the ERR flag should
be low. If a diagnostic data word with two errors in any bit location is applied, the MERR flag should be
low. After the checkword is latched into the input latch, it can be verified by taking OECB low. This outputs
the latched checkword. The diagnostic data word can be latched into the output data latch and verified
via the LEDBO control pin. By changing from the diagnostic mode (S1 = L, SO = H), the user can verify
that the EDAC will correct the diagnostic data word. Also, the syndrome bits can be produced to verify
that the EDAC pinpoints the error location. Table 7 lists the diagnostic functions.

LSI Devices N

i .
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617

16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 7. DIAGNOSTIC FUNCTION

) CONTROL DB BYTE | DB OUTPUT ce ERROR FLAGS
EDAC FUNCTION s1 S0 DATA 1/0 CONTROL LATCH CHECK 1/0 CONTROL ERR WERR
OEBn LEDBO OECB
Input correct Input correct
Read & fla H L H X H
9 data word check bits H H
Latch input check
. Input Latched
word while data " . :
N 5 L H diagnostic H L input H Enabled
input latch remains X
data word T check bits
transparent
Latch diagnostic Input QOutput latched L
data word into L H diagnostic H H check bits _ Enabled
output latch data wordt Hi-Z H
Latched Output
Latch diagnostic input s Y :u me L
in ndr
data word into H H 'p ) H H y ° Enabled
. diagnostic bits
input latch e e e — = —
data word Hi-Z H
. . Output
Output diagnostic Output
" N syndrome L
2 data word & H H diagnostic L H bit Enabled
its
bi dat d —_———|—— — —
. syndrome bits ata wor rHi-Z ‘ a
Output corrected Output Output
5 diagnostic data H H c.orrectez'i L L syndrome L Enabled
— word & output diagnostic bits
U syndrome bits data word Hi-Z H 7
g TDiagnestic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic
a- data word will contain errors in two bit locations.
o
(2}
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

logic diagram (positive logic)

DECODER
I SYNDROME
X o GENERATOR
op 6 >1 6 -
so— 1 3 A A P\
1 0—\
P—— o_—.—
st 2 3 3 CHECK-BIT 6, o—
2 GENERATOR 7
LATCHES N
c1 .
6 \
CB0-CB5 —<4d>- »— 1D 7
MUX Y
4 1 16 X-OR]
BUFFERS G0 1 -f‘ 4 6,
rg <
q L G1 .
E’ * U3 0}~ ERROR
T N DETECTOR "
EEm—
LATCHES [+}}
[&]
c1 'S
I ERROR [p—~— ERR [
. 16, (a)
- O-D- 2z Sm— —
DBO-DE7 -<¢-» 7 10 S4s]  mULTILERROR p—— WERR D
8
DBS-DB15 —4-b- ~ 1D -l
y
341 16
sysy BUFFERS 18,
<] BIT-IN-
ERROR
ERROR y DECODER
CORRECTOR
OEBO d En LATCHES =1 L En
8 6
* //
— L 16, 16,
0EB1 ————( 7 1D |e—
8 16, <&
_‘“_l > <

c1
{16 X-OR]

LEDBO

*’ALS616 has 3-state () check-bit and data outputs.
‘ALS617 has open-collector({>) check-bit and data outputs.

{i}
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SN54ALS616, SN64ALS617, SN74ALS616, SN74ALS617
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

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

Supply voltage, VCC (see Note 1) . ... e e e e e e

Input voltage: CB and DB
Operating case temperature range

Operating free-air temperature range,
Storage temperature range

recommended operating conditions

Al others . . ..o
SN54ALS616, SN54ALS617,........
SN74ALS616, SN74ALS617 ........

-55°C to 125°C
0°C to 70°C
-65°C to 1560°C

E
INSTRUMENTS
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SN54ALS616 SN74ALS616 .
SN54ALS617 SN74ALS617 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
V|4 High-level input voltage . . 2 2 v
ViL Low-level input voltage ‘0.8 0.8 \
VoH High-level output voltage DB or CB I’ALSB17 5.5 5.5 \Y
loH High-level output current ERR or MERR —o.4 ~0.4 mA
DBor CB ['ALSB16 -1 -2.6
. 2 loL Low-level output current ERR or MIERR 2 8 mA
DB or CB 12 24
tyw  Pulse duration LEDBO low 45 25 ns
~ (1) Data and check word before SOt
72} : 15 12
— (S1=H)
w] (2) SO high before LEDBOT (S1=H)t 45 45
(4] (3) LEDBO high before the earlier of
< t 0 0
- S0! or S1U
Q . (4) LEDBO high before S11 (SO =H) 0 0
D tsy  Setup time - - ns
7] (5) Diagnostic data word before S11 28 12
(SO=H)
(6) Diagnostic check word before the 15 12
later of S1! or SOT
(7) Diagnostic data word before
it 35 20
L[EDBO? (S1=L and SO=H)*
(8) Read-mode, SO low and S1 high 35 30
(9) Data and check word after SOT 20 15
(S1=H)
th Hold time (10) Data word after S11 {SO=H) 20 15 ns
{11) Check word after the later of 20 15
S1l or SOt
{12) Diagnostic data word after o o
LEDBOT (S1=L, SO=H)#
tcorr Correction time (see Figure 1) 70- 65 ns
Tc Operating case temperature -55 125 °C
Ta  Operating free-air temperature 0 70 °C
TThese times ensure that corrected data is saved in the output data latch.
$These times ensure that the diagnostic data word is saved in the output data latch.
, *ip
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SN54ALS616, SN74ALS616
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

‘ALS616 electrical characteristics over recommended operating temperature range (unless otherwise
noted)

SN54ALS616 SN74ALS616
PARAMETER TEST CONDITIONS MIN_ Tvet MAX | MIN TYPT  maAX UNIT
VIK Vee = 45V, o= -18mA -1.5 -1.5 \2
All outputs Vee =45Vto55V, Igy = -0.4 mA Vee-2 Vee-2
VOH DB or CB Vee =45V, loH = -1 mA 2.4 3.3 \
Vee = 4.5V, IoH = —2.6 mA 2.4 3.2
ERR or MERR Vee = 45V, IoH = 4 mA 0.25 0.4 0.25 0.4
VoL Vee = 4.5V, loL = 8 mA 0.35 0.5 v
DB or CB Vee =45V, loL = 12 mA 0.25 0.4 0.25 0.4
Vee = 4.5V, oL = 24 mA 035 0.5
I S0 or S1 Veec = 5.5V, V=7V 0.1 0.1 A
DB or CB Vee = 5.5V, Vi =565V 0.1 0.1
H i(; ‘;’r i;t Vee = 55V, V| =27V 28 ;g WA
W [oporcer | VecoSSV.  wi-04v o o] ™
108§ Vee = 5.5V, Vo = 2.25 V -30 -112 | -30 -112 [ mA !
Ico Vee = 55V See Note 1 710 190 110170 | mA 2
TAll typical values are at Voo = 5.V, TA = 25°C.
*For 1/0 ports, the parameters |4 and Ij_include the off-state output current. [}
8The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, I0g. [+
NOTE 1: Igg is measured with SO and S1 at 4.6 V and all CB and DB pins grounded. ,g
4]
‘ALS616 switching characteristics, Vgg = 4.5 V to 5.5 V, CL = 50 pF, Tc = -55°C to 125°C for o
SN54ALS616, Tp = 0°C to 70°C for SN74ALS616 a
FROM TO SN54ALS616 SN74ALS616 -l
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS N AX | TAX UNIT
DB and CB ERR S1=H, SO=L, R =500 @ 10 43 10 40
tpd DB ERR | S1=L, SO=H, R, =500 ! 10 43 | 10 20| "
DB and CB MERR S1=H, SO=L, R =500 Q 15 65 | 15 55
tpd DB MERR | S1=L, SO=H, RL=500 2 15 65 | 15 55| "
tpd SO! and S1! cB R1=R2=500 & 10 60 10 49| ns
tpd bB CB S1=L, SO=L, R1=R2=500 @ 10 60 10 49| ns
tpd LEDBO! DB S1=X, S0O=H, R1=R2=500 Q 7 35 7 30 ns
tpd S11 CB S0=H, R1=R2=500 Q 10 50 10 50| ns
ten OECB{ cB SO=H, S1=X, R1=R2=500 2 2 30 2 27| ns
tdis OECB?! cB SO=H, S1=X, R1=R2=500 Q 2 30 2 27| ns
ten OEBO and OEB1! DB SO=H, S1=X, R1=R2=500Q 2 30 2 27| ns
tdis OEBO and OEB11 DB §0=H, S1=X, R1=R2= 500 Q 2 30 2 27| ns
PRODUCTION DATA documents contain information
current as of publication date. Products conform to b
Randard wairany. Broducton procsssing dogs no TEXAS 2-77
necessarily include testing of all parameters. ]NSTRUMEN’[S
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SN54ALS617, SN74ALS617
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

PRODUCT
PREVIEW

'ALS617 electrical characteristics over recommended operating temperature range (unless otherwise

noted)
PARAMETER TEST CONDITIONS SNS4ALS617 SN74ALS617 UNIT
MIN TYPT max [ min TYPt  MAX
ViK Vce = 4.5V, ) = —18 mA ~15 15| V
VoH | ERR or MERR Ve =45V1t055YV, Igy = 0.4 mA Vee-2 Vee-2 \
IoH | DBorCB Vce = 45V, VOH = 6.5V 0.1 0.1 mA
— Vce = 4.5V, I0H = 4 mA 0.25 0.4 0.25 .
ERR or MERR cc op-°m 04
v Vce = 4.5V, oL = 8 mA 035 05|
oL B or CB Vce = 4.5 V, oL = 12 mA 025 0.4 0.25 0.4
Vee =45V, loL = 24 mA 0.35 0.5
| SO or S1 Vce = 6.5V, Vi=7V 0.1 0.1 N
m.
' DB or CB Vee = 55V, Vi =55V 0.1 0.1
SO or S1 20 20
! Vee = 5.5V, V) =27V A
M "bBor cB? cc =2 20 20| "
SO or S1 -0.4 -0.4
Vee = 5.5V, V) = 04V A
. Oporcer cc ! —04 —oa| "
o8 | ERR or MERR Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Icc Vee = 5.5V See Note 1 110 110 mA

tAl typical values are at Voo = 5V, Ta = 25°C.

$For 1/0 ports, the parameters || and I include the off-state output current.

8The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.
NOTE 1: Igc is measured with SO and S1 at 4.5 V and all CB and DB pins grounded.

'ALS617 switching characteristics, Vgcc = 4.5V to 5.5V, CL = 50 pF, Tc = -55°C to 125°C
for SN64ALS617, T = 0°C to 70°C for SN74ALS617

PARAMETER FROM To TEST CONDITIONS SNS4ALSE17 SN74ALSEIT__| iy
(INPUT) {OUTPUT) MIN TYP! MAX | MIN TYPT MAX

DB and CB ERR S1=H, SO=L, R =500 Q 26 26
tpd DB ERR S1=L, SO=H, R_=500 @ 26 26 ns
g 0B and CB ViERR S1=H, SO=L, R_=500 Q 40 40 e

P S1=L, SO=H, R_=500 40 40
tpd S04 and S1{ cB R_ =680 @ , 40 40 ns
tpd DB CB S1=L, SO=L, R_L=680 40 40 ns
tpd LEDBO! DB S1=X, SO=H, R_ =680 © 26 26 ns
tod ST CB SO=H, R_=680 @ 20 20 ns
tpLH OECB! cB S1=X, SO=H, R_ =680 0 24 24 ns
tPHL OECB! cB S1=X, SO=H, R_=680 0 24 24 ns
tpLH OEBO and OEB1T DB S1=X, SO=H, R_ =680 Q 24 24 ns
tPHL OEBO and OEB1! DB S1=X, SO=H, R =680 @ 24 24 ns

Al typical values are at Vee =5V, Ta = 26°C.

Additional information on these products can be obtained from the factory as it becomes available.
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

M———READ: ¢ ORRECT- > '
1 1

1
r——tms)-———q H
[ 1

S0 | l I

s1

v i »
o tsu (1) ——P—— th(9l—M ! ta
i s i | | [¢tds N
D80 THRU DB1s ———— ___ INPUT DATA WORD )’I\ OUTPUT CORRECTED DATA WORD >
1
| H ——ton—>]
OEB0 AND OEB1 L + i —
1
1 1
e tsu (1) —P——th(gs)—H tgi
. ! ! A
)
cBo THRU e85 —— INPUT CHECK WORD X X OUTPUT SYNDROME CODE > 4
\ —ten—H
s 1
OECB ! | |
——tpi——— .
) |
ERR INVALID X VALID ERR FLAG Y ST
€ 1 o
e pd » i e
VERR ’ i
MERR \WVALID X VALID MERR FLAG X invatios A i 2 :
FIGURE 1. READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS G
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[+}
Q
—— thigl——» .;
] [
S0 | I 1 o
[¢-—READ: e ORRECT: e RIT > D
s 1
! —l 1 | —
| 1. (72 ]
! OUTPUT CORRECTED DATA WORD ! ik
N T S
DBO THRU DB7 ==m———{  INPUT DATA WORD m > { INPUT MODIFIED BYTE 0 >
i
H

DB8 THRU DB15 ————{  INPUT DATA WORD »}%CX OUTPUT CORRECTED DATA WORD >

aEe0 L T ]
1
GEB1 l | ; I
e tsu(2)—— ftum-H
= N ¥% 7 S
k“—“w—A

OECB | f
€B0 THRU CB5 ~—————(  INPUT CHECK WORD >}»}X:X OUTPUT SYNDROME CODE - ~ X OUTPUT CHECK WORD H>—

T |
—tpa—M

ERR \L VALID ERR FLAG /
WMERR \ VALID MERR FLAG /

FIGURE 2. READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS
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SN54ALSG16,SN54ALSG17,SN74AL3616,SN74ALSB17
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

S0

s1

L

bBO

14— tsuts)—|
|
1
+
|
I
|

1
—th(10)—»
1

THRU
DB15

'
INPUT VALID DATA WORD ‘ INPUT DIAGNOSTIC DATA wouo%__-x

OUTPUT DIAGNOSTIC QUTPUT CORRECTED \\
x D.

DATA WORD

ATA WORD

OEBO

OEB1
tsu(7)

tgis—f—>

—

LEDBO

|
|
|
|
t
4-tpa-¥

L

1

1 ]

Je-tsute) -Die— thi11)-H :
H h

e—1—th12——
b—tpa—n
1

cBo
INPUT VALID X \'

TP::RBlS_I —( CHECK WORD m OQUTPUT VALID CHECK WORD OUTPUT SYNDROME CODE l

\ 1 ' ! : tis—fa—d
J— 1 1
OECB ,: I | i I

t r
—tpa —tpa—»
I » A U e _——
ERR 1 VERIFY PROPER OPERATION OF ERR FLAG VERIFY PROPER OPERATION OF ERR FLAG, FLAG SHOULD BE LOW

| w (FLAG SHOULD BE HIGH) j WITH A DIAGNOSTIC DATA WORD WITH A SINGLE ERROR

T e ____
MERR \ VERIFY PROPER OPERATION OF MERR FLAG I VERIFY PROPER OPERATION OF MERR FLAG, FLAG SHOULD BE LOW

w (FLAG SHOULD BE HIGH) 2 WITH A DIAGNOSTIC DATA WORD WITH A DOUBLE ERROR

FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM
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D2661, DECEMBER 1982 —-REVISED DECEMBER 1985

‘ALS632A, ‘ALS633 . . . JD PACKAGE

Hamming code to generate a 7-bit check word
from a 32-bit data word. This check word is
stored along with the data word during the
memory write cycle. During the memory read

cycle, the 39-bit words from memory are

processed by the EDACs to determine if errors
have occurred in memory.

Single-bit errors in the 32-bit data word are
flagged and corrected.

Single-bit errors in the 7-bit check word are
flagged, and the CPU sends the EDAC through
the correction cycle even though the 32-bit data
word is not in error. The correction cycle will
simply pass along the original 32-bit data word
in this case and produce error syndrome bits to
pinpoint the error-generating location.

Dual-bit errors are flagged but not corrected.
These errors may occur in any two bits of the
39-bit data word from memory (two errors in the
32-bit data word, two errors in the 7-bit check
word, or one error in each word). The gross-error
condition of all lows or all highs from memory
will be detected. Otherwise, errors in three or
more bits of the 39-bit word are beyond the
capabilities of these devices to detect.

® Detects and Corrects Single-Bit Errors
N (TOP VIEW)
@ Detects and Flags Dual-Bit Errors
|
© Built-In Diagnostic Capability L——fﬁiﬁE; ' :f 3\5/100
© Fast Write and Read Cycle Processing ERR ] 3 50 S0
Times [s:(eNn ¥ 49 [JDB31
D81 (s 48 [JDB30
© Byte-Write Capability . . . ‘ALS632A and pB2Qe 47 D829
‘ALS633 D83~ 46 30828
DB4 (s 45 [1DB27
© Dependable Texas Instruments Quality and _bB5Qo 44 J0B26
Reliability 0EBo [ 10 43 1OEB3
pss 1 42 [ADB25
087012 41 dDB24
DEVICE | PACKAGE | BYTE-WRITE OUTPUT onp a3 s0GND
'ALS632A 52-pin yes 3-State pss 14 39[DB23
'ALS633 52-pin yes Open-Collector _beafds 3s[pB22
'ALS634 48-pin no 3-State OEB10Q 16 37 [1OEB2
| o Cotlector pB10{ 17 36 JDB21
ALS635 48-pin no Open-Col pB110 18 a5 :IDBZO
L. . bB12[Q19 34[]DB19
description pB13( 20 33oB18
oBi4Q21 32[1pB17
The ‘ALS632A and ‘ALS633 through ‘ALS635 DB15E 22 - 30516
devices are 32-bit parallel error detection and cB6 23 30 fcBo
correction circuits (EDACs) in 52-pin (‘ALS632A cBs 24 20JcB1
and 'ALS633) or 48-pin ('ALS634 and ‘ALS635) CB4E 25 28 gcaz
600-mil packages. The EDACs use a modified OrcEL 26 7HeBs

‘ALS632A, 'ALS633 . . . FN PACKAGE

(TOP VIEW)
o 8 -0 O
N-Ox|E|ln OO [V
§§SSBEE5§EESSSS%§
/Tuuuuuuuuuuuuuuuu
9 8 76 54 3 2 16867666564636261
NC Ew 60[]NC
DB3[]11 s9[|NC
DB4 []12 58[] DB28
DB5 [}13 s7[|DB27
OEBO []14 56[] DB26
DB6 115 55(]OEB3
DB7 [J16 54[]DB25
GND [J17 s3{]Dp824
GND []18 5280ND
DB8 [J19 51 [ GND
pBg [J20 50[]DB23
GEB1 J21 29(]pB22
pB10 [J22 48[]OEB2
pB11 23 47[]oB21
pB12 [124 46(}pB20
pB13 25 45(]pB19
pB14l]26 44(]oB18
‘ 27 28 29 30 313232 34 35 36 37 38 3940 4142 43
o Vot Tes T F e Vi Vo Vom W Ve Y T e ¥ e Y ¥ o ¥ e e R
oLoLULLOULGmMON=OONQOOQ
2225258828888 aa%7
a (o] aon

NC—No internal connection

LS| Devices | N

This document contains information on products in
more than one phase of development. The status of
each device is indicated on the page(s) specifying its
electrical characteristics.
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Read-modify-write (byte-control) operations can be performed with the ‘ALS632A and ‘ALS633 EDACs
by using output latch enable, LEDBO, and the individual OEBO thru OEB3 byte control pins.

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the
contents of the DB and CB input latches. These will determine if the failure occurred in memory or in the

EDAC.
‘ALS634, 'ALS635 . . . JD PACKAGE ‘ALS634, 'ALS635 . . . FN PACKAGE
(TOP VIEW) (TOP VIEW) .
S [sed -~—om
MERR (] 1 U483VCC 00858&\5088—0%&?&'00
ERR []2 47[3s1 Z2z2000WwlEZ2>>n0na00022
B0 O3 46150 (98 776 543 2 16867666564 636261
pB1 Q4 451DB31 NC[j10 sof] NC
pB2 Os 4a1DB30 DB3[11 se[] NC
o3 g6 43[0DB29 DB4 []12 58[] DB28
pBa 7 42P)pB28 08513 s7(] DB27
pBs Os 41 pB27 OEDB[]14 s6[] DB26
oeo8 {o a0{dDB26 DB6 [J15 ss[|NC
pee O 10 39[1DB25 DB7[]16 sa(] DB25
pe7 O 3spB24 GND[]17 s3] DB24
oo d12 37JGND GND []18 s2(] GND
2 pes 13 36 [JDB23 pB8[]19 51 GND
peg {14 3s pB22 DB9[]20 50 [| DB23
ps1o s 3a[dpB21 NC 21 49[] DB22
- ps11 16 33[1DB20 . ps1o[]22 ag{]NC
7)) pe12 {17 32[0pB19 pB11[]23 47(] DB21
— ps13 {18 31[lpB18 pB12{J24 46(] bB20
o DBMEIS s0[JDB17 pB13[J2s 45[]pB19
o pB15 {20 29[0DB16 pB14[]26 4a[|pB18
< CB6 C 21 28 :]CBO 27 28 29 30 31 3232 34 35 36 37 38 3940 4142 43
- oo oaraoo oo o eac
Q ces g2 z7flcen VLLVLVLLEUI@MAN—OCONOU
® cBa Q23 26 [JcB2 Z2zz z@QaRIeEd o232
7 oece {24 25PcB3 o I} oo

NC—No internal connection

TABLE 1.. WRITE CONTROL FUNCTION

N cB
MEMORY] EDAC |CONTROL DATA I/0 DBO‘;BOn 1(-)‘;0'. (ZBLS.:;;':\UT:;TG?;) CHECK 1/0 (CONTROL E—HROR F_LAGS
CYCLE |FUNCTION | s1 SO — . J— ERR MERR
OEDB LEDBO OECB -
Generate Output
i H X L H H
Write check word Lot Input - check bitst .

TSee Table 2 for details on check bit generation.

memory write cycle details

During a memory write cycle, the check bits (CBO thru CB6) are generated internally in the EDAC by seven

16-input parity generators using the 32-bit data word as defined in Table 2. These seven check bits are

stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory

read cycle for error detectlon and correction.
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TABLE 2. PARITY ALGORITHM

CHECK WORD 32-BIT DATA WORD

BIT 31 30 29 28 27 26 2524 23 22212019181716 151413121110 9 8 7 6 5 4 3 2 1 0
CBO X X X X X X X X ’ X X X X X X X X
ca1 X X X X X X X X X X X X X X X X
CcB2 X X X X X X X X X X X X X X X X
cB3 X X X X X X X X X X X X X X X X
ce4 X X X X X X X X X X : XXX X XX

CB5 X X X X X X X X X X X X X X XX

CB6 X X X X X X X X XXX XXX XX

The seven check bits are parity bits derived from the matrix of data bits as indicated by *’X"* for each bit.

error detection and correction details

During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be
able to determine whether the data from memory is acceptable to use as presented to the bus, the error
flags must be tested to determine if they are at the high level.

The first case in Table 3 represents the normal, no-error conditions. The EDAC presents highs on both
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases

of double-bit errors will cause the EDAC to signal lows on both ERR and MERR, which is the interrupt 17
indication for the CPU. 8
TABLE 3. ERROR FUNCTION q>)
Q
TOTAL NUMBER OF ERRORS ETR_OR FLAGS DATA CORRECTION -
32-BIT DATA WORD 7-BIT CHECK WORD | ERR MERR

- n
] 0 H H Not applicable |

1 [¢] L H Correction

0 1 L H Correction

1 1 L L Interrupt

2 0] L L Interrupt

0 2 L L interrupt

Error detection is accomplished as the 7-bi* check word and the 32-bit data word from memory are applied
to internal parity generators/checkers. If the parity of all seven groupings of data and check bits are correct,
it is assumed that no error has occurred and both error flags will be high.

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error
flag or flags will be set low. Any single error in the 32-bit data word will change the state of either three
or five bits of the 7-bit check word. Any single error in the 7-bit check word changes the state of only
that one bit. In either case, the single error flag (ERR) will be set low while the dual error flag (MERR) will
remain high.

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable
since the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error
is detected.

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error,
or an uncorrectable error has occurred and will produce erroneous results in all three cases. It should be
noted that the gross-error conditions of all lows and all highs will be detected.

i
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TABLE 4. READ, FLAG, AND CORRECT FUNCTION

memory | Epac coNTROL DB&)NTROL DB OUTPUT LATCH cB ERROR FLAGS
CYCLE | FUNCTION s1 S0 DATA 1/0 OEBn OR |{‘ALS632A, ‘ALS633)| CHECK I/0 COE'IEOL ERR WERR
OEDB LEDBO - OECB

Read Read & flag H L Input H Input H Enabledt
Latch input Latched Latched

Read data & check H H input H L input H Enabledt
bits data check word '
Output Output Output

Read corrected data | H H [ corrected L X syndrome L Enabledt
& syndrome bits] data word bitst

tSee Table 3 for error description.
*See Table 5 for error location.

As the corrected word is made available on the data /O port (DBO thru DB31), the check word I/O port
(CBO thru CB6) presents a 7-bit syndrome error code. This syndrome error code can be used to locate

the bad memory chip. See Table 5 for syndrome decoding.
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TABLE 5. SYNDROME DECODING

SYNDROME BITS | o000 SYNDROME BITS | oooo SYNDROME BITS | _.oom SYNDROME BITS | o
6543210 6543210 6543210 6543210
LLLLLLLY| unc LHLLLLL[2bit ||HLLLLLL| 2bit HHLLLLL]| unc
LLLLLLH[2bt [[LHLLLLH]| uc HLLLLLH| unc HHLLLLH| 2bit
LLLLLHL|[2bit |[LHLLLHL|[DB7 [[HLLLLHL]| uc HHLLLHL]J| 2bit
LLLLLHH| uc LHLULLHH| 2bit [|[HLLLLHBH]| 2bit HHLLLHH/| DB23
LLLLHLUL[ 2bit |[[LHLLHLL|{DBS |[[HLLLHLL]| unc HHLLHTLL]| 2bi
LLLLHLH| uc LHLLHLH| 2bit |[[HLLLHLH| 2bit HHLLHLH| DB22
LLLLHHL]| unc LHLLHHL| 2bit [|HLLLHHLI| 2bit HHLLHHL]} DB21
LLLLHHH| 2bit |[LHLLHHH| DB [{|HLLLHHIHI| unc HHLLHHH]| 2bit
LLLHLLL| 2bit |[LHLHLLL|DB4 [[HLLHLLL]| unc HHLHLLL]| 2bit
LLLHL.LH| uc LHLHLLH| 2bit |[|[HLLHLLH]| 2bit HHLHLLH| DB20
LLLHLHL| DB3||[LHLHLHL]| 2bit |[|HLLHLHL]| 2-bit HHLHLHL]| DBIS
LLLHLHH| 2bit [[LHLHLHH|DB3 |[|[HLLHLHH|DBIS ||HHLHLHH]| 2-bit
LLLHHLL]| unc LHLHHLL]| 2bit [[HLLHHL L[ 2bit HHLHHLL| DB18
LLLHHLH| 2bit [[LHLHHLH|DB [[HLLHHLH]| uc HHLHHLH{ 2bit
LLLHHHL]| 2bit |[{LHLHHHL]| unc HLLHHHL|DBI4||HHGEHHEHL]| 2bit
LLLHHHH|DBO|[LHLHHHH| 2bit [|HLLHHHH| 2bit HHLHHHH| cBa
LLHLLLL| 2bit |[[tHHLLLL|DBO {[HLHLLLL]| unc HHHLLLL| 2bit
LLHLLLH unc LHHLULLH 2-bit HLHLULLH 2-bit HHHLLLMH DB16
LLHLLHL|DB[[LHHLLHL| 2bit |[[HLHLLHL]| 2bit HHHLLHLY| unc 2
LLHLLHH| 2bit [[LHHLLHH]| unc HLHLLHH|DBI3||HHHLLHH| 2-bit |
LLHLHLL| DB28|][L HHLHLTL]| 2bit |[|[HLHLTHTLL]| 2bit HHHLHLL]| DB17
LLHLHLH| 2bit [[LHHLHLH| DB HLHLHLH|DBI2Z||HHHLHLH| 2bit 8
LLHLHHLY| 2bit [[LHHLHHTL]| unc HLHLHHL| DBII HHHLHHL]| 2bit 0
L LHLHHH| DB27|[LHHLHHH| 2bit [[HLHLHHH| 2bit HHHLHHH]| cB3 | 'S
LLHHLLL DB26 LHHHLLL 2-bit HLHHLTLL 2-bit HHHHLLTL unc [}]
LLHHLLH| 2bit [[LHHHLLH]| unc HLHHLLH|DBIO|[HHHHLLH| 2bit ()]
LLHHLHL| 2bit [[LHHHLHL]| unc HLHHLHL]| DBY HHHHLHL]| 2bit —
LLHHLHH| DB25||L HHH L HH| 2bit [|HLHHLHH/| 2-bit HHHHLHH]| cB2 n
LLHHHLL| 2bit [[LHHHHL L] unc HLHHHKLL]| DB8 HHHHHLL]|[ 2bit -
LLHHHLH| DB24|[LHHHHLH| 2bit [|[HLHHHLH| 2bit HHHHHLH| cB1
LLHHHHL]| unc LHHHHHL| 2bit [[HLHHHHL]| 2bit HHHHHHLI| CBO
LLHHHHH| 2bit |[[LHHHHHH]| cB6 [[HLHHHHIH| cB5 HHHHHHH]| none

CB X= error in check bit X

DB Y= error in data bit Y

2-bit = double-bit error

unc = uncorrectable multibit error

read-modify-write (byte control) operations

The ‘ALS632A and ‘ALS633 devices are capable of byte-write operations. The 39-bit word from memory
must first be latched into the DB and CB input latches. This is easily accomplished by switching from the
read and flag mode (S1 = H, SO = L) to the latch input mode {S1 = H, SO = H). The EDAC will then
make any corrections, if necessary, to the data word and place it at the input of the output data latch:
This data word must then be latched into the output data latch by taking LEDBO from a low to a high.

Byte control can now be employed on the data word through the OEBO through OEB3 controls. OEBO
controls DBO-DB7 (byte O), OEB1 controls DB8-DB15 (byte 1), OEB2 controls DB16-DB23 (byte 2), ahd
OEB3 controls DB24-DB31 (byte 3). Placing a high on the byte control will disable the output and the user
can modify the byte. If a low is placed on the byte control, then the original byte is allowed to pass onto
the data bus unchanged. if the original data word is altered through byte control, a new check word must
be generated before it is written back into memory. This is easily accomplished by taking control S1 and
SO low. Table 6 lists the read-modify-write functions.
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TABLE 6. READ-MODIFY-WRITE FUNCTION

DB OUTPUT
MEMORY EDAC FUNCTION CONTROL BYTEnt OEBnt LATCH CHECK 1/0 ce ERROR—FLAG
CYCLE s1 so it CONTROL | ERR MERR
LEDBO
Read Read & Flag H L Input H X Input H Enabled
) Latched Latched
Read Latch input data H H | H L . H Enabled
ea & check bits nput input nable
data check word
Latch i- H
Latch corrected oat;: e:j -—O—H-:‘Z—t— ———————————
utpu utpu
Read | data word into H H P H H P Enabled
data Syndrome L
output latch )
word bits
Input
Modify appropriate modified H
Modif byte or bytes & BYTEO t]
fity yte ytes R AL I | H Output L H H
/write generate new Qutput check word
check word unchanged L
BYTEO

TOEBO controls DBO-DB7 (BYTEO), OEB1 controls DB8-DB15 (BYTE1), OEB3 controls DB16-DB23 (BYTE2), DEB3 controls DB24 DB31
(BYTE3).

diagnostic operations

The ‘ALS632A and ‘ALS633 thru ‘ALS635 are capable of diagnostics that allow the user to determine
whether the EDAC or the memory is failing. The diagnostic function tables will help the user to see the
possibilities for diagnostic control.

In the diagnostic mode (S1 = L, SO = H), the checkword is latched into the input latch while the data
input latch remains transparent. This lets the user apply various data words against a fixed known
checkword. If the user applies a diagnostic data word with an error in any bit location, the ERR flag should
be low. If a diagnostic data word with two errors in any bit location is applied, the MERR flag should be
low. After the checkword is latched into the input latch, it can be verified by taking OECB low. This outputs
the latched checkword. With the ‘ALS632A and ‘ALS633, the diagnostic data word can be latched into
the output data latch and verified. It should be noted that the ‘ALS634 and ‘ALS635 do not have this
pass-through capability because they do not contain an output data latch. By changing from the diagnostic
mode {S1 = L, SO = H} to the correction mode {S1 = H, SO = H), the user can verify that the EDAC
will correct the diagnostic data word. Also, the syndrome bits can be produced to verify that the EDAC
pinpoints the error location. Table 7 (‘ALS632A and ‘ALS633) and Table 8 (‘ALS634 and ‘ALS635) list
the diagnostic functions.
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TABLE 7. ‘ALS632A, ‘ALS633 DIAGNOSTIC FUNCTION

DB BYTE | DB OUTPUT cB
EDAC FUNCTION CONTROL DATA |/0 CONTROL LATCH CHECK l/0 CONTROL E_RROR ___FLAGS
§1 SO : — e — ERR MERR
OEBn LEDBO OECB
Input correct Input t
Read & flag H oL put correc H x nput corre H H H
data word check bits
Latch input
a::d wr?;e ;"f”‘ Input Latched
wor a
e o ata L H diagnostic H L input H Enabled
inpu emains
P rem data word ' check bits
transparent
Latch diagnostic Input Output latched L
data word into L H diagnostic H H _c_hsck b_i(s; ________ Enabled
output latch data word Hi-Z H
Latched Output
Latch diagnostic ina ;t © s unz:lome L
data word into H H .p ) H H y Enabled
inout latch diagnostic bits
inputlatech | [ T e e e e
P data word Hi-Z H
1
Output diagnostic QOutput Output
) X syndrome L .
data word & H H diagnostic L H bit Enabled *
its 3
syndrome bit dataword | | 0 0kemem————le———— 2
yndri its ata wor Tz "
Output corrected Output Qutput n
di tic dat ted drome L
iagnostic data H H q)rrec e. L L SY“ ro Enabled )
word & output diagnostic | bits | ] [&]
syndrome bits data word Hi-Z H >
— [Y]
tDiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data Q
word will contain errors in two bit locations. —
n
TABLE 8. ‘ALS634, ‘ALS635 DIAGNOSTIC FUNCTION -
CONTROL DB CONTROL DB CONTROL ERROR FLAGS
EDAC FUNCTION A e 110 —_— —_—
Tio 81 SO DATA /0 OEDB CHECK I OECB ERR MERR
Input
Read & flag H L nput correct H Input co.rrect H H H
data word check bits
Latch input check
bits while data Input Latched input
; _ L H diagnostic H P H Enabled
input latch remains check bits
. data word
transparent .
Output input fnput Output input
utput inpu
p ) P L H diagnostic H P ) P L Enabled
check bits check bits
-data word T
Latch diagnostic Latched input . Output L
data into H H diagnostic H syndrome bits Enabled
input latch data word Hi-Z H
QOutput corrected QOutput corrected Output L
diagnostic . H H diagnostic L syndrome bits Enabled
data word data word FTHZ™ """ "7~ 7 H ~ ]

TDiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data
word will contain errors in two bit locations.
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‘ALS632A, ‘ALS633 logic diagram (positive logic)

DECODER
X/Y SYNDROME
0 . GENERATOR
(1] o, L =1
7 >1 7
so —1 3 A . 00—
1 <N
s1—2 30— 4 CHECK-BIT 7
2 GENERATOR |—>* O\
B
LATCHES N
c1 7 )
CBO- 7, A =\
css ¥ 1D re
N MUX Y [7 :
' X-OR
BUFFERS Wp-o Go 45 )32 7, -
2 < L G1 i -
- 7, 7,1 o 7,
) rams b >—1—¢ o< ERROR
‘ OECB ————OfEN DETECTOR
- LATCHES
[72] . _
- c1
O > - 8, L {en ERROR jJo— ERR
o DB0-DB7 ¢ - 1D 22
< > 8, g
=. DB8-DB15 4> , D 7, MULTI- J—
I3} 8 7» £rROR [Po— MERR
(13 DB16-DB23 4 7 1D
7}
DB24-DB31-4» 7~ 1D
L A A A
8{s{s{sf BUFFERS 32,
—_ BIT-IN-
OEBO
qEN 8, . ERROR v ERROR
—1* 7—¢ CORRECTOR DECODER
OEB1 -O) 8 LATCHES =1 L {En
. 7, |
— 32 o
OEB2 —O ’ 1D 432,
8 32/ >l
. c1 [32 7
0EB3 ——~f——-Of o X-OR]
LEDBO
**ALS632A has 3-state () check-bit and data outputs.
‘ALS633 has open-collector {€©) check-bit and data outputs.
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‘ALS634, ‘ALS635 logic diagram (positive logic)

DECODER
X/Y SYNDROME
0 - GENERATOR
(1] o - =1
s0o—41 3 > Z Ly SN
. ] N
S1—12 3o 4 cHeckBIT |
2 GENERATOR | s\
(See Table 2) I
LATCHES N\
c1 , )
CBO- 7, 7, —\
ces ¢ > 10 ra
{ MUX Y 7
4 4 X-OR!
BUFFERS o G0 Z,J }32 7 —
7 < 7 — G1 i - f2
2 P 1 a oPr—ato ERROR -
Oece ———— O En DETECTOR ;
(See Table 3) 8
LATCHES 2
1 " L {EN ERROR f0— ERR 3
2z
32 > . - (@]
DB0-DB3 1 —p———o2e. " i) 7. MULTI- L) ERR —
ERROR ‘ 7y
v md
32,
32|,
? BIT-IN-
ERROR v ERROR
BUFFERS CORRECTOR DECODER
=1 en
d 7
7
< <32,
. < * 7 - 32
OEDB EN
X-OR]
*'ALS634 has 3-state (P) check-bit and data outputs.
‘ALS635 has open-collector (@) check-bit and data outputs.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

. Supply voltage, Ve (see Note 1) ... ... oo oot et ei e

Input voltage: CB and DB

Operating free-air temperature range:
SN74ALS632A, SN74ALS633 thru SN74ALS635
Operating case temperature range:

SNB4ALS632A, SN54ALS633 thru SN54ALS636 .. ..... ...

Storage temperature range

recommended operating conditions

Allothers. ................... e e

0°C to 70°C

-55°C to 125°C
-65°C to 1560°C

SN54ALS632A SN74ALS632A
SN54ALS633 SN74ALS633
THRU THRU UNIT
SN54ALS635 SN74ALS635
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage X 4.5 5 5.5 4.5 5 5.5 \"
V|4 High-level input voltage 2 2 \
ViL Lowe-level input voltage 0.8 0.8 V
2 Ioy High-level output current ERR or MERR —0.4 —04 mA
DB or CB ‘ALSB32A, 'ALS634 -1 -2.6
- ERR or MERR 4 8
E’-) loL Low-level output current DB or CB 12 22 mA
o tw  Pulse duration LEDBO low 25 25 ns
o (1) Data and check word before SOt
<. (S1=H) ' 1
0 (2) SO high before LEDBOT (S1=H)T 45 45
8 (3) LEDBO high before the earlier of 0 0
SoLor st
L (4) LEDBO high before S11 (SO =H) 0 0
tsy = Setup time " : ns
(5) Diagnostic data word before S11 15 10
(SO=H)
(6) Diagnostic check word before the 15 10
later of S1{ or SOT
(7) Diagnostic data word before
— 25 20
LEDBO! (S1=L and SO=H)¥ :
(8) Read-mode, SO low and S1 high 35 30
(9) Data and check word after SOt 20 15
(S1=H)
) {10) Data word after S11 (SO=H) 20 15
th Hold time ns
(11) Check word after the later of 20 15
S1{ or SO1
(12} Diagnostic data word after
L[EDBO1 (S1=L, SO=H)} | . ¢ °
tcorr Correction time (see Figure 1) 65 58 ns
Tc  Operating case temperature N -55 125 °C
Ta  Operating free-air temperature 0 70 °C
TThese times ensure that corrected data is saved in the output data latch.
*#These times ensure that the diagnostic data word is saved in the output data latch.
\g
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SN54ALS632A, SNH4ALS634, SN74ALS632A, SN74ALS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
WITH 3-STATE OUTPUTS

'ALS632A, ‘ALS634 electrical characteristics over recommended operating temperature range (unless
otherwise noted) :

SN54ALS632A SN74ALS632A
PARAMETER TEST CONDITIONS SN54ALS634 SN74ALS634 UNIT
MIN TYPT MAX | MIN_ TyPt MAX
Vik Vece = 45V, lj = —18 mA -1.5 -1.5 v
All outputs Vce = 45V1t055V, Ipy = -04mA | V-2 Vee-2
VoH 0B or CB Ve =45V, . loH = —1mA 2.4 3.3 \
Vee = 4.5V, IoH = —2.6 mMA 2.4 3.2
. Vee = 45V, loL = 4 mA 0.25 0.4 0.25 0.4
VoL ERR or MERR vﬁﬁ =45V, rgt -8 mA 03505
DB or CB Vee = 45V, lor = 12 mA 0.25 0.4 0.25 0.4
Vee = 4.5V, loL = 24 mA 0.35 0.6
" SO or S1 Vee = 55V, V=7V 0.1 0.1 mA
All others Vee = 5.5V, V| =556V 0.1 0.1
et Ve =88V M=-27V — ]
W [aromer? Voo -sSV. w04V o1 o ™ |
103 Vce = 5.5V, Vg = 2.25V -30 —112 | -30 -112 | mA 2 .
Icec Vee = 6.5V, See Note 1 150 250 150 250 | mA - :
Tanl t&lpical values are at Vcc = 5V, Tp = 25°C. 8
*For 1/0 ports, the parameters || and I include the off-state output current. Q
8 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10g. 's
NOTE 1: Icc is measured with SO and S1 at 4.5 V and all CB and DB pins grounded. o
‘ALS632A switching characteristics, Vgg = 4.5V t0 5.5V, CL = 650 pF, Tc = ~55°C to 125°C E
for SN64ALS632A, Ta = 0°C to 70°C for SN74ALS632A ‘L’
FROM TO SN54ALS632A SN74ALS632A
PARAMETER; (INPUT) (OUTPUT) TEST CONDITIONS MIN MAX | MIN MAX UNIT
tod DB and CB T S1=H, SO=L, R_=500 Q 10 43 10 40 ns
DB ERR S1=L, SO=H, RL=500 10 43 10 40
tod DB and CB @ S1=H, SO=L, R =500 Q 15 67 | 15 55 n
DB MERR S1=L, SO=H, R =500 @ 15 67 15 55
tpd S0l and S11 cB R1=R2=500 @ 10 60 10 48 ns
tPLH SO! and S14 ERR R_ =500 Q 5 30 5 25 ns
tpd bB c8 S1=L, SO=L, R1=R2=500 Q 10 60 10 48 ns
tpd LEDBO! DB S1=X, S0=H, R1=R2=500 © 7 35 7 30 ns
tpd St cB SO0=H, R1=R2=500 @ 10 60 10 50 ns
ten OECB! cB SO=H, S1=X, R1=R2=500 Q 2 30 2 .25 ns
tdis OECB? CB SO=H, S1=X, R1=R2=500Q |. 2 30 2 25 ns
ten OEBO thru OEB3! DB S0=H, S1=X, R1=R2=500 Q 2 30 2 25 ns
tdis OEBO thru OEB3t DB SO0=H, S1=X, R1=R2= 500 Q@ 2 30 2 25 ns
PRODUCTION DATA documents contain information .
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SN54ALS634, SN74ALS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
WITH 3-STATE OUTPUTS

'ALS634 switching characteristics, Vgc = 4.5V to 5.5V, CL = 50 pF, Tc = —55°C to 125°C
for SN54ALS634, Tao = 0°C to 70°C for SN74ALS634

FROM TO SN54ALS634 SN74ALS634
PARAMETER {INPUT) (QUTPUT) TEST CONDITIONS MIN MAX [ MIN max | UMT
- S1=H, S0=L, R_ =500 0 10 4 1

tpd DB and CB ERR ST so-w, Rt=500 2 10 42 13 :g ns
e | oBmace | WER T s ™
tod SOl and S1¢ cB R1=R2=500 10 60 [ 10 48 ns
tPLH SO! and 81! ERR R = 500 Q 5 30 5 25 ns
tod DB CB ST=L, SO=L, R1=R2=500 10 60 [ 10 48 ns
thd St CB SO=H, R1=R2=500 @ 7 35 7 30 ns
ten OECB! cB S1=X, SO=H, R1=R2=500 Q 2 30 2 25 ns
tdis OECB! cB S1=X, S0=H, R1=R2=500 Q 2 30 2 25 ns
ten OEDB! DB S1=X, SO=H, R1=R2=500 0 2 30 2 30 ns
tdis OEDB! DB S1=X, SO=H, R1=R2=500 Q 2 30 2 25 ns

N

-

n

—

(1]

<.

Q

1]

(7]
PRODUCTION DATA documents contain information X .
currs;n as of puhli:;tinn date. rglgductsl conform to T Q‘
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PRODUCT SN54ALS633, SN74ALS633
PREVIEW 32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
WITH OPEN-COLLECTOR QOUTPUTS

'ALS633 electrical characteristics over recommended operating temperature range (unless otherwise
noted)

PARAMETER TEST CONDITIONS SNSAALSE33 SN74ALS633 UNIT
MIN TYPT mMAX | MIN TYPt MAX
ViK Vce = 4.5V, I = ~18 mA -1.5 —1.5 v
Vo4 ERR or MERR Vee = 45Vtob55V, Ipy = -0.4mA Vee-2 Vee-2 \
loH DB or CB Vce =45V, VoH = 5.5V 0.1 0.1 mA
J—— =45V, | =4 mA .25 . . 4
ERR or MERR Vee = 4.5V oL m 0 0.4 0.25 0
v Ve = 4.5V, oL = 8 mA 035 0.5 v
oL 0B or OB Vee = 45V, oL = 12 mA 025 04 0.25 04
or
Vee = 45V, loL = 24 mA 0.35 0.5
| SO or S1 Vee = 5.5V, Vi=7V 0.1 0.1 A
! Al others Vecc =55V, V=55V 01 o | "
SO or S1 2 20
™ or Vee = 55V, Vi=27V ° WA
All others? 20 20
SO or S1 . ' -0.4 -0.4
e i vee = 5.5V, V) =04V mA
All others? -0.1 -0.1
lo§ | ERR or MERR Vece = 55V, Vo = 225V -30 -112 | -30 -112 | mA
Icc vVce = 5.5V, See Note 1 150 250 150 250 | mA | B 2
T Al typical values are at Vog = 5V, Tp = 25°C. N .
+For 1/0 ports, the parameters I|4 and ||| include the off-state output current.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg. 8
NOTE 1: lgc is measured with SO and S1 at 4.5 V and all CB and DB pins grounded. o
'ALS633 switching characteristics, Vcc = 4.5V to 5.5V, CL = 60 pF, Tc = —-565°Cto 125°C d>)
for SN54ALS633, TA = 0°C to 70°C for SN74ALS633 o
FROM TO SN54ALS633 SN74ALS633 Py
PARAMETER TEST CONDITIONS * UNIT
(INPUT) (OUTPUT) MIN MAX MIN MAX 2
. DB and CB ERR S1=H, S0=L, RL=500Q | 10 43 10 40 ns
d —
P DB ERR S1=L, SO=H, R_=500Q 10 43 10 40
e S1=H, SO=L, R_ =500 @ 15 67 15 55
t DB and CB MERR
pd an ST1=L, S0=H, RL=5002 | 15 67 | 15 55 | °
tpd SO! and S1! CB RL=680Q 10 75 10 60 ns
tpLH SOl and S11 ERR RL=500 @ 5 30 5 25 ns
tpd DB cB S1=L, SO=L, R =680 Q 10 70 10 60 ns
tpd LEDBO! DB S1=X, S0=H, RL =680 2| 15 70 15 50 ns
tpd St CB SO=H, R =680 Q 10 60 10 45 ns
tPLH OECB! cB S1=X, SO=H, R =680 Q| 2 © 35 2 30 ns
tPHL OECB! cB S1=X, S0=H, R =680 0| 2 35 2 30 ns
tPLH OEBO thru OEB31 DB S1=X, SO=H, R =680 Q| 2 35 2 30 ns
tPHL OEBO thru OEB3! DB S1=X, S0=H,R.=680 Q| 2 35 2 30 ns
PRODUCT PREVIEW documents contain information .
on products in the formative or design phase of 1,
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SN54ALS635, SN74ALS635 PRODUCT
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS PREVIEW
WITH OPEN-COLLECTOR OUTPUTS

'ALS635 electrical characteristics over recommended operating temperature range {unless otherwise
noted)

aisi N

S9IJIND

SN54ALS635 SN74ALS635
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MIN_ TYPT  MAX UNIT
VIK Vgg =45V, I = =18 mA -1.5 -1.5 \
VoH | ERR or MERR Vee =45Vt 55V, Igy = —0.4 mA Vee-2 Vee-2 \
10H DB or CB Ve = 45V, VoH =55V 0.1 0.1 mA
TR or MERR Vee = 4.5V, loL = 4 mA . 0.25 0.4 0.25 0.4
VoL Vee =45V, loL = 8 mA 0.35 0.5 v
B or CB Ve = 4.5V, oL = 12 mA 0.25 0.4 0.25 0.4
Vee = 4.5 V, oL = 24 mA 0.35 0.5
} SO or S1 Vee = 5.5V, V=7V A
All others Vge = 5.5V, V| =565V
o oor St Vee = 55V, Vi =27V A
All others?
o pooors? Vec = 5.5V, Vi =04V mA
All others*
108 | ERR or MERR Vce = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Icc Vee = 6.5V, See Note 1 150 150 mA
T All typical values are at Voe = BV, To = 25°C.
4 For I/0 ports, the parameters Iy and Ij_ include the off-state output current.
8 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lps.
NOTE 1: Igc is measured with SO and S1 at 4.5 V and all CB and DB pins grounded.
'ALS635 switching characteristics, VcC = 4.5V t0 5.5V, CL = 50 pF, Tc = —-55°C to 125°C
for SN54ALS635, TA = 0°C to 70°C for SN74ALS635
FROM TO SN54ALS635 SN74ALS635
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYPT MAX | MIN TvPT MAX | ~°"
tod DB and CB ERR S1=H, SO=L, R =500 @ 26 26 ns
DB ERR S1=L, SO=H, R_ =500 @ 26 26
—_ S1=H, SO=L, R_.=500Q 40 40
tpd DB and CB MERR I 57=(,so-m, Rt:SOO ) 20 20 ns
tpd SOl and S1¢ [o1:] R_.=680 0 40 40 ns
tpLH S0l and S11 ERR R =500 14 14 ns
tod DB cB S1=L, SO=L, R =680 @ 40 40 ns
tod St DB SO=H, RL=680 @ 40 40 ns
tPLH OECB1? cB S1=X, SO=H, R =680 @ 24 24 ns
tPHL OECBI CB S1=X, 80=H, R =680 Q 24 24 ns
tPLH OEDB! DB | s1=X, SO=H, R =680 Q 24 24 ns
tPHL OEDB! oB S1=X, SO=H, R_ =680 24 24 ns

1 All typical values are at Vo = 5V, TA = 25°C.

on products in the formative or design phase of
development. Characteristic data and other
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SN54ALS632A, SN54ALS633 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR ‘DETECTION AND CORRECTION CIRCUITS
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FIGURE 1. READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS
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FIGURE 2. READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS
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SN54ALS632A, SN54ALS633 THRU SN54ALS635
SN74ALSG32A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
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FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM
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SN54AS632, SN54AS634

PRODUCT
PREVIEW SN74AS632, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
D2661, JANUARY 1986
© Detects and Corrects Single-Bit Errors ‘AS632 ... JD PACKAGE
. (TOP VIEW)
© Detects and Flags Dual-Bit Errors
. A A - LEDBO 1 Y s21Vce
© Built-In Diagnostic Capability . MERR (] 2 51[]S1
. . ERR]3 50 [JSO
° F«:ast Write and Read Cycle Processing 080 04 49[1DB31
Times DB1 (s 48 [1DB30
. - : b0B2[s 47[dDB29
@ Byte-Write Capability . . . ‘AS632 oeads 46 QD28
@ Dependable Texas Instruments Quality and pB4 (s a5 10827
Reliabilit ' Desfs  eelDozs
Y OEBo [ 10 43 A0EB3
. pB6 [ 11 42[JDB25
DEVICE PACKAGE | BYTE-WRITE OUTPUT pB7 {12 41 doB24
"AS632 52-pin ves 3-State GND 13 40 pJGND
"AS634 48-pin no 3-State peg 14 3o HoB23
DB9 [ 15 38 [1DB22
L. . OEB1[ 18 37 [10EB2
description ps10 17 36 [dDB21
The ‘AS632 and ‘AS634 devices aré 32-bit Do mpoex
parallel error detection and correction circuits oB13d 20 s3Pos1s -
(EDACs) in 52-pin (‘AS632) or 48-pin {‘AS634) DB14[] 21 32[]DB17 g
600-mil packages. The EDACs use a modified DB15 [ 22 31[lpB16 ) 2
Hamming code to generate a 7-bit check word g:gg 21 33 %gg? R
from a 32-bit data word. This check word is crall ;5 ;8 N2 (7]
stored along with the data word during the oecs 26 270ce3 8
memory write cycle. During the memory read 'S
cycle, the 39-bit words from memory are o
processed by the EDACs to determine if errors Aseszidéé ':I':'EmCKAGE ()
have occurred in memory. . —
e . 4 3 o2 7
Single-bit errors in the 32-bit data word are g9 % 2 §|§ lg 2 >8§; 3 § § § 9g -]
flagged and corrected. e T e e e e e O ey
98 7664 3 2 16867666564 636261
Single-bit errors in the 7-bit check word are NC [J10 60[JNC
flagged, and the CPU sends the EDAC through DB3 fJ11 s9[fNC
the correction cycle even though the 32-bit data DB4 12 : 58[]DB28
word is not in error. The correction cycle will _besils s7(]0827
) ) N 3 OEBO [J1a . s6(]DB26
simply pass along the original 32-bit data word pB6 [115 55(]OEB3
in this case and produce error syndrome bits to DB7 [J16 54[]DB25
pinpoint the error-generating location. GND []17 53[|DB24
GND []i8 52[JGND
Dual-bit errors are flagged but not corrected. pBes []19 51 [JGND
These errors may occur in any two bits of the _DBgfl20 50(]DB23
39-bit data word from memory (two errors in the OEB1 %; :zE (D)_‘;ig
32-bit data word, two errors in the 7-bit check 3::? 23 a7(|oB21
word, or one error in each word). The gross-error ps12[12s . 46[os20
condition of all lows or all highs from memory pe13 )25 45[]pB19
will be detected. Otherwise, errors in three or ps14[l26 44(joB18
more bits of the 39-bit word are beyond the 2728 29 30 31 3232 34 35 36 37 38 3940 414243
. LOOWLOWULUIMON=—OONO O
capabilities of these devices to detect. 225 232308888 222
o (@] oo
NC—No internal connection
PRODUCT PREVIEW documents contain information . Copyright © 1986, Texas Instruments Incorporated
on products in the formative or design phase of .
development. Characteristic data and other 2.97
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SN54AS632, SN54AS634
SN74AS632, SN74AS634

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

Read-modify-write (byte-control) operations can be performed with the ‘AS632 EDAC by using output
latch enable, LEDBO, and the individual OEBO thru OEB3 byte control pins.

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the
contents of the DB and CB input latches. These will determine if the failure occurred in memory or in the

EDAC.
‘AS634 . .. JD PACKAGE ‘AS634 . . . FN PACKAGE
(TOP VIEW) (TOP VIEW)
R U - ot -0 o
MERR 1 48fvce uugmg|§5088—ogggoo
‘ERR [] 2 a7[]s1 ZZo0QWIEZ2>>wno00Z22Z
DBO 3 46 [1S0 " 58 76 54 32 16867666564636260
pB1 [J4 4510831 NC[J10 so[]NC
pe20s 44 10830 pB3 11 s9(] NC
pe3 s 430DB29 08412 s8] DB28
pea 7 42[1DB28 DB5]13 s7[] DB27
085 s ~ a1fpB27 OEDB[]14 56[] DB26
OEDB g9 40P pB26 DB6 [J15 55 NC
pes Q10 39PpB25 DB7[]16 54| DB25
oe7 g1 3s[1DB24 GND[]1? 53(] DB24
GND 12 37GND GNDfJ18 s2(] GND
pes 13 3sJpB23 pBsf]19 51 GND
2 pe9 {14 35 pB22 pB9[J20 s0(] DB23
ps10 {15 34[QDB21 Nc 21 49(] 0B22
pe11 016 33pB20 pB10[]22 ag{] NC
r- ps12Q17 32PpB19 DB11[]23 47(] DB21
wn ps13 s 31[JoB18 pB12[]24 46[] pB20
- pB14 19 30[JDB17 pB13[]2s as(]oB19
v pB15 20 290 DB16 pB14[126 4[] oB18
o cBe [ 21 28 cBO 27 28 29 30 3132 32 34 35 36 37 38 3940 4142 43
< ces 22 a7 ca1 oL ORI m e N er00
o cea Qas 26PcB2 2225250082 88880a2°%
o OECE [ 24 25(JcB3 a SO oo
»
NC —No internal connection
TABLE 1. WRITE CONTROL FUNCTION
DB CONTROL DB OUTPUT LATCH cB
DAC CONTROL —_— B ERROR FLAGS
ngcc:;v FU';CTION s1 so DATA 1/0 OEBn OR ('AS632) CHECK 1/O |CONTROL R WERR
OEDB LEDBO OECB
Generate Output
i 1 H X L H H
Write check word Lot nout check bitst
TSee Table 2 for details on check bit generation.
memory write cycle details
During a memory write cycle, the check bits (CBO thru CB6) are generated internally in the EDAC by seven
g
16-input parity generators using the 32-bit data word as defined in Table 2. These seven check bits are
stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory
read cycle for error detection and correction.
T {l’
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SN54AS632, SN54AS634
SN74AS632, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 2. PARITY ALGORITHM

CHECK WORD 32-BIT DATA WORD

BIT 31 30 29 28 27 26 25 24 232221 2019181716151413 121110 9 8 7 6 56 43 2 1 0
CBO X X X X X X X X X X X X X X X
cB1 X X X X X X X X X X X X X X X X
CB2 X X X X X X X X X X X X X X X X
cB3 X X X X X X X X X X X X X X X X
cB4 X X X X X X X X X X X X X X X X
[o1:1 X X X X X X X X X X X X X X XX

CB6 X X X X X X X X X X X XX XXX

The seven check bits are parity bits derived from the matrix of data bits as indicated by ‘’X'* for each bit.

error detection and correction details

During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be
able to determine whether the data from memory is acceptable to use as presented to the bus, the error
flags must be tested to determine if they are at the high level.

The first case in Table 3 represents the normal, no-error conditions. The EDAC presents highs on both
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases
of double-bit errors will cause the EDAC to signal lows on both ERR and MERR, which is the interrupt
indication for the CPU.

TABLE 3. ERROR FUNCTION

TOTAL NUMBER OF ERRORS ERROR FLAGS

32-BIT DATA WORD 7-BIT CHECK WORD | ERR MERR

0 0 H H Not applicable
Correction

DATA CORRECTION

LSI Devices I\J

Correction
Interrupt
Interrupt
Interrupt

O N = O =
N O = = 0O
rrr- e
- II

Error detection is accomplished as the 7-bit check word and the 32-bit data word from memory are applied’
to internal parity generators/checkers. If the parity of all seven groupings of data and check bits are correct,
it is assumed that no error has occurred and both error flags will be high.

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error
flag or flags will be set low. Any single error in the 32-bit data word will change the state of either three
or five bits of the 7-bit check word. Any single error in the 7-bit check word changes the state of only
that one bit. In either case, the single error flag (ERR) will be set low while the dual error flag (MERR) will
remain high.

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable
since the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error
is detected.

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error,
-or an uncorrectable error has occurred and will produce erroneous results in all three cases. It should be
noted that the gross-error conditions of all lows and all highs will be detected.
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SN54AS632, SN54AS634
SN74AS632, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 4. READ, FLAG, AND CORRECT FUNCTION

MEMORY | EDAC CONTROL DB CONTROL| pg ouTPUT LATCH 8 |erroR FLAGS
CYCLE FUNCTION s1 S0 DATA I/O| OEBn OR {‘AS632) CHECK 1/0 CONjOL TRR WERR
OEDB LEDBO OECB

Read Read & flag H L Input H X input H Enabledt
Latch input Latched Latched

Read data & check H H input H L input H Enabledt
bits data check word
Qutput Output Output

Read corrected data H H | corrected L X syndrome L Enableﬁt
& syndrome bits] data word bits$

tSee Table 3 for error description.
$See Table 5 for error location.

As the corrected word is made available on the data 1/0 port (DBO thru DB31), the check word |/O port
{CBO thru CB6) presents a 7-bit syndrome error code. This syndrome error code can be used to locate
the bad memory chip. See Table 5 for syndrome decoding.

aisi1 Y
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SN54AS632, SN54AS634
SN74AS632, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 5. SYNDROME DECODING
I

SYNDROME BITS SYNDROME BITS SYNDROME BITS SYNDROME BITS
654321OERR0R654321DERR0R654321 ERROR ('3543210ERROR
LLLLLLL| uc LHLLLLL|2bit||[HLLLLLL]| 2bit HHLLLLL]| un

L LLLLLH| 2bit LHLLLLH] unc HLLLLTLHI| unc HHLLLLH| 2bit
LLLLLHL| 2bit|{LHLLLHL|DB? [[HLLLLHTL]| uc HHLLLHL]| 2bit

L LLLLHH|uc LHLLLHH[ 2bit |[|HLLLLHH| 2-bit HHLLLHH]| DB23
LLLLHLL 2-bit LHLLHLL DB6 HLLLHLL unc HHLLHLL 2-bit
LLLLHLH/|uc LHLLHLH| 2bit ||HLLLHLH| 2-bit HHLLHLH| DB22
LLLLHHL| uc LHLLHHL| 2bit ||[HLLLHHLI[ 2bit HHLLHHL]| DB21

L L LLHHH| 2bit |[[LHLLHHH|DBS |{[HLLLHHH]I| unc HHLLHHH]| 2bit
LLLHLLLJ| 2bit |[LHLHLLTL|DB4 [[HLLHLTLL]| unc HHLHLL L[ 2bit
LLLHLLH|{uc [[LHLHLLH({2bit {fHLLHLLH| 2bit HHLHLLH[ DB20
LLLHLHL|[DBT|[LHLHLHL| 2bit{fHLLHLHL]| 2bit HHLHLHL]| DB19
LLLHLHH| 2bit |[[LHLHLHH|DB3 [|[HLLHLHH|DBIS HHLHLHH]| 2bit
LLLHHLL]| unc LHLHHLLJ[ 2bit |[HLLHHL L[ 2bit HHLHHLL]| DB18
LLLHHLH| 2bit [[LHLHHKLH|DB2 [|[HLLHHLH| uec HHLHHLH]| 2bit
LLLHHHL| 2bit |[[LHLHHHL]| unc HLLHHHL]| DB14 HHLHHHL]| 2bit
LLLHHHH| DBO||LHLHHHH] 2bit|[[HLLHHHH]| 2bit HHLHHHH]| CB4
LLHLLLLU] 2bit |[[LHHLLLL|[DB [[HLHLLLL]J unc HHHLLLL]| 2bit
LLHLLLH| uc LHHLLLH| 2bit [[HLHLLLH| 2bit HHHLLLH| DB16 || Rk
LLHLLHL|[DB2|[|{LHHLLHL| 2bit|[HLHLTLHL]/| 2bit HHHLLHL| uc 2
L LHLLHH| 2bit {{LHHLLHH]| unc HLHLLHH]| DB13 HHHLLHH]| 2bit [FS
LLHLHLL|DB2][ULHHLBHLLY] 2bit |[[HLHLHL L] 2bit HHHLRBLL]| DB17 "
LLHLHLH| 2bit |[[LHHLHLH]| DB HLHLHLH]| DBI2 HHHLHLH| 2bit o
LLHLHHL| 2bit [[LHHLHHL]| unc HLHLHHL]| DB HHHLHHL/| 2bit Q
LLHLHHH| DB27|[L HH L HHH{ 2bit [|[HLHLHHH| 2-bit HHHLHHH]| cB3 'S
LLHHLLTL|DB26|[L HHHLLTL| 2bit [[HLHHTLTLL| 2bit HHHHLLL]J unc [H]
tLHHLLH 2-bit LHHHLLH] unc HLHHLLH| DB1O HHHHLLH 2-bit Q
LLHHLHL| 2bit |[LHHHLHL]| unc HLHHLHL| DB HHHHLHL| 2bit | e
LLHHLHH| DB25J[L HHHLHH]| 2bit [{[HLHHLHH]| 2-bit HHHHLHH]| CB2 n
LLHHHLL| 2bit {[LHHHHLL{ unc HLHHHLL| DB8 HHHHHALL]| 26 | =d
LLHHHLUH|OB2|[LHHHHLH]| 2bit {{HLHHHLH]| 2-bit HHHHHLH]| CB
LLHHHHL| unc LHHHHHL| 2bit {{HLHHHHL/| 2bit HHHHHHL]| CBO
LLHHHHH| 2bit |][LHHHHHH] cB6 |JHLHHHHH]| CB5 HHHHHHH]| none
CB X= error in check bit X
DB Y= error in data bit Y
2-bit = double-bit error
unc = uncorrectable multibit error
read-modify-write (byte control) operations

The ‘AS632 is capable of byte-write operations. The 39-bit word from memory must first be latched into

the DB and CB input latches. This is easily accomplished by switching from the read and flag mode (S1 = H,

SO = L) to the latch input mode (S1 = H, SO = H). The EDAC will then make any corrections, if necessary,

to the data word and place it at the input of the output data latch. This data word must then be latched

into the output data latch by taking LEDBO from a low to a high.

Byte control can now be employed on the data word through the OEBO through OEB3 controls. OEBO
controls DBO-DB7 (byte O}, OEB1 controls DB8-DB15 (byte 1), OEB2 controls DB16-DB23 (byte 2), and
OEB3 contro!s DB24-DB31 (byte 3). Placing a high on the byte control will disable the output and the user

can modify the byte. If a low is placed on the byte control, then the original byte is allowed to pass onto

the data bus unchanged. If the original data word is altered through byte control, a new check word must

be generated before it is written back into memory. This is easily accomplished by taking control S1 and

SO low. Table 6 lists the read-modify-write functions.
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N54AS632, SN54AS634
N74AS632, SN74AS634
2-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 6. READ-MODIFY-WRITE FUNCTION

MEMORY CONTROL J— DB OUTPUT cB ERROR FLAG
Ent EBnt LATCH CHECK 1/0 —
cvce | EDAC FUNCTION s1 so | BYTEM OEEn iy "0\ controL | ERR WERR
LEDBO
Read Read & Flag H L Input H X Input H Enabled
Latch input dat Latched Latched
Read ate mpu. ata H H Input H L input H Enabled
& check bits
data check word
Latched Hi-Z H
Latch corrected tout ~—o—u?:t——--——-——-—-——-- X
outpu
Read data word into H H " H H P Enabled
tout latch data Syndrome L
output fate word bits
Input
Modify appropriate modified H
i Output
Mod-nfy byte or bytes & LoL __EY;I’EQ _______ | H utpu L H H
Iwrite generate new Output check word
check word unchanged L
BYTEO

TOEBO controls DBO-DB7 (BYTEO), OEB1 controls DB8-DB15 (BYTE1), OEB3 controls DB16-DB23 (BYTE2), OEB3 controls DB24-DB31
(BYTE3).

agnostic operations

The ‘AS632 and ‘AS634 are capable of diagnostics that allow the user to determine whether the EDAC
or the memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic
control.

In the diagnostic mode (S1 = L, SO = H), the checkword is latched into the input latch while the data
input latch remains transparent. This lets the user apply various data words against a fixed known
checkword. If the user applies a diagnostic data word with an error in any bit location, the ERR flag should
be low. If a diagnostic data word with two errors in any bit location is applied, the MERR flag should be
low. After the checkword is latched into the input latch, it can be verified by taking OECB low. This outputs
the latched checkword. With the ‘AS632, the diagnostic data word can be latched into the output data
latch and verified. It should be noted that the ‘AS634 does not have this pass-through capability because
they do not contain an output data latch. By changing from the diagnostic mode {S1 = L, SO = H) to
the correction mode (S1 = H, SO = H), the user can verify that the EDAC will correct the diagnostic data
word. Also, the syndrome bits can be produced to verify that the EDAC pinpoints the error location. Table 7
(AS632) and Table 8 (‘AS634) list the diagnostic functions.
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SN54AS632, SN54AS634
SN74AS632, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS .

TABLE 7. ‘AS632 DIAGNOSTIC FUNCTION

CONTROL DB BYTE | DB OUTPUT c8 ERROR FLAGS
EDAC FUNCTION DATA I/O CONTROL LATCH CHECK 1/0 CONTROL —
81 SO o —_— — ERR MERR
OEBn LEDBO OECB
Input correct Input correct
Read & flag H L H X ] H H H
data word check bits .
Latch input check
ate |np.u chec Input Latched
word while data . . X
. . L H diagnostic H L input H Enabled
input latch remains .
data word T check bits
transparent
Latch diagnostic Input Qutput latched L
data word into L H diagnostic H H _é_hecibits __ Enabled
output latch data word Hi-Z H
Latched Output
Latch diagnostic -a che dteu
A input syndrome L
data word into H H . . H H 3 Enabled
) diagnastic bits
input latch e g
data word Hi-Z H
tput —
Output diagnostic Output Outpu g e
g ) . syndrome L i BN
data word & H H diagnostic L H bit Enabled iy 4P
- its p
syndrome bits data word ————— e —— T
Hi-Z H
Output corrected Output Output 8
diagnostic data corrected syndrome L
agnost H H orrectee L L v Enabled Q2
word & output diagnostic _E'ti ___________ >
syndrome bits data word Hi-Z H 8
TABLE 8. ‘AS634 DIAGNOSTIC FUNCTION 7
) —
CONTROL DB CONTROL DB CONTROL ERROR FLAGS
EDAC F ION Al —_— CHECK 1/0 —_— _— —
C FUNCTIO S1 SO DATA 110 OEDB / OECB ERR MERR
Input ¢ t Input correct
Read & flag H L nput corree H | neatcorr H H H
data word check bits
Latch input check
bits while data nput Latched input
. . L H diagnostic H X H Enabled
input latch remains check bits
data word
transparent
Input B
Output input 'pu . QOutput input
. L H diagnostic H i L Enabled
check bits t check bits
data word
Latch diagnostic Latched input QOutput L
data into H H diagnostic H syndrome bits Enabled
input latch data word Hi-Z H
Output corrected QOutput corrected Output L
‘diagnostic H H diagnostic L syndrome bits Enabled
data word data word TRz T T T T T T H ~
TDiagnoslic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data
word will contain errors in two bit locations.
Ti 'bi
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SN54AS632, SN74AS632

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

‘AS632 logic diagram (positive logic)

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

DECODER
X/Y SYNDROME
0 GENERATOR
°P 7 f >1 7 -
so—1. 3 7 -~ # P
1 o
$1—12 3P — 4 cHecksIT |
2 GENERATOR |—5+ o\
LATCHES Y
¢ , .
CBO- 7, p N
cB6 D 4 )
MUX A 4 (7
K 4 X-OR]
BUFFERS 0G0 o] )32 7, ~
2 ; < ; L 61 7 I
' 7 ] o ERROR
OECB ————OJEN : DETECTOR
r- LATCHES
wn
- c
O DB0-DB7 4 8. 1D “— EN ERROR JO—— ERR
o a 32
< DB8-DB15 ¢ - 1D “—® 7,0 MULTI- —
3] 8 ERROR [0~
o DB16-DB23 4> . 1D
) 8 v
DB24-DB31-4> o~ 1D
A A A A
818{s18{ BUFFERS 32,
d BIT-IN-
OEB0 qEN 8, . ERROR . ERROR
— 7 —< CORRECTOR DECODER
OEB1 O 8 LATCHES _ =1 L Jen
7
EB2 e 32 10|32
8 32, o
pa— c1 [32 O
OEB3 —}—— 0 . X-OR]
LEDBO
T {l’
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SN54AS634, SN74AS634
32-BIT PARALLEL ERROR DETECTIN AND CORRECTION CIRCUITS

‘AS634 logic diagram (positive logic)

DECODER
Xy i SYNDROME
0 GENERATOR
0 Jo— -1 - =
S0 — 1 3 7, =1 7,
1 O\\
s1—12 3P s checkaiT |
2 GENERATOR |—5¢ o—
(See Table 2) —
LATCHES N
c1 , \
CBO- 7, A —
cBS L 7
MUX v (7
* - 4 X-ORI
BUFFERS oo Hd F32 7 =
,; < ; 1 G1 7 ¢
7 e opr—e ERROR
OECB ———d EN DETECTOR "
Table 3
{See Table 3) o
LATCHES o
L Jen ERROR JOo—— ERR z
- c1 32, D
3 > ) .
SRR S ol b w2
/7]
v -
32,
32, 4
1 BIT-IN-
ERROR it ERROR
BUFFERS CORRECTOR DECODER
4 =1 , LdEN
ya
7
p 32,
o7 32, o
OEDB —cEN Xlg';]
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SN54AS632, SN54AS634
SN74AS632, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

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

Supply voltage, V¢ (see Note 1)
Input voltage: CB and DB

All others

Operating free-air temperature range:

" SN74AS632, SN74AS634

Operating case temperature range:

SN54AS632, SN54AS634
1= 2

Storage temperature rang

recommended operating conditions

0°C to 70°C

-55°C to 125°C
-65°C to 150°C

SN54AS632 SN74AS632
SN54AS634 SN74AS634 UNIT
MIN NOM MAX [ MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 | 4.5 5 5.5 \
V|H High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \'
loH High-level output current ERR or MERR -0.4 ~0.4 mA
DB or CB -1 -26
2 ERR or MERR 4 8
loL Low-level output current BB or CB 2 22 mA
™ [ty Pulse duration LCEDEO low 25 25 ns
9 (1) Data and check word before SOt 15 10
o (S1=H)
® {2) SO high before LEDBO' (S1=H)T 45 45
< {3) LEDBO high before the earlier of
3 sol or 514t 0 0
8 . (4) LEDBO high before S11 (SO=H) o] (o]
tsu  Setup time (5) Diagnostic data word before S11 10 ns
(S0=H) 15
(6) Diagnostic check word before the 15 10
later of S14 or SO
(7) Diagnostic data word before
—_— 25 20
LEDBO? (S1=L and SO=H)*
(8) Read-mode, SO low and S1 high 35 30
(9) Data and check word after SOt 20 15
(S1=H)
. (10) Data word after S11 {(SO=H) 20 15
th Hold time ns
(11) Check word after the later of
20 15
S11l or SOt
(12) Diagnostic data word after
LEDBOT (S1=L, SO=H)* 0 °
tecorr Correction time (see Figure 1) 65 58 ns
Tc  Operating case temperature -55 125 °C
TA  Operating free-air temperature o] 70 °C
T These times ensure that corrected data is saved in the output data latch.
¥ These times ensure that the diagnostic data word is saved in the output data latch.
+p
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SN54AS632, SN54AS634, SN74AS632, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
WITH 3-STATE OUTPUTS

'‘AS632, ‘AS634 electrical characteristics over recommended operating temperature range (unless
otherwise noted) :

SN54AS632 SN74AS632
PARAMETER TEST CONDITIONS SN54AS634 SN74AS634 UNIT
MIN TYPT  MmAX [ MIN TYP! mMAX
VIK Vee = 45V, I = -18 mA -1.5 -1.5 v
All outputs Vcc = 45V 10 5.5V, lopy = —0.4 mA Vee -2 Ve -2
VOoH DB or CB Vee = 45V, IoH = =1 mA ] 2.4 3.3 \4
Vee = 4.5V, IoH = —2.6 mA 2.4 3.2
EFR or MERR Vee = 4.5V, IoH = 4 mA 0.25 0.4 0.25 0.4
VoL Vee = 45V, loL = 8 mA 0.35 0.5 v
DB or CB Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4
Voo = 4.5V, oL = 24 mA 035 0.5
} SO or S1 Vee = 5.6 V, Vi =7V 0.1 o1 |
All others Vce = 5.5V, V| =565V 0.1 0.1
P LA ce? Vee = 55V, Vi =27V 20 U
All others* 20 20
o pooor st Vee = 5.5V, Vi =04V -04 Z0% | A
All others¥ -0.1 -0.1
10§ Vee = 5.5V, Vo = 2.25V -30 -112 [ -30 -112 | mA
Icc Vcec =565V, See Note 1 150 150 mA
(7]
NOTE 1: Igc is measured with SO and S1 at 4.5 V and all CB and DB pins grounded. 8
‘AS632 switching characteristics, V¢C = 4.5V to 5.5V, CL = 50 pF, Tc = -55°C to 125°C d>.)
for SN64AS632, TA = 0°C to 70°C for SN74AS632 a
PARAMETER FROM o TEST CONDITIONS SN54ASE32 SN74A5632 UNIT (7;
(INPUT} (OUTPUT) MIN TYPT MAX|[ MIN TYPT MAX A
. DB and CB ERR S1=H, SO=L, R =500 0 17 17 s
pd DB ERR | S1=L, SO=H, R =500 17 17
tod DB and CB MERR S1=H, SO=L, R =500 Q 26 26 e
DB MERR S1=L, SO=H, R =500 @ 26 26
tpd SOl and S1! CB R1=R2=500 Q 26 26 ns
tpLH SO! and S11 ERR RL = 500 Q 9 9 ns
tod DB CB S1=L, SO=L, R1=R2=500 @ 26 26 ns
tpd [EDBO! DB S1=X, SO=H, R1=R2=500 Q 17 17 ns
tod St CB S0=H, R1=R2=500 26 26 ns
ten OECB! cB SO=H, S1=X, R1=R2=500 Q 12 12 ns
tdis OECB? [¢1:] SO=H, S1=X, R1=R2=500 Q 12 12 ns
ten OEBO thru OEB3! DB | SO=H, S1=X, R1=R2=500 Q 12 12 ns
tdis OEBO thru OEB31 DB SO=H, S1=X, R1=R2= 500 © 12 12 ns

T All typical values are at Vo = 5V, T = 25°C.
tFor 1/0 ports, the parameters ||y and |j_ include the off-state output current.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 19s.
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SN54AS634, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

WITH 3-STATE OUTPUTS

‘AS634 switching characteristics, VgCc = 4.5V t0 5.5V, Ci = 50 pF, Tc = -55°C to 125°C
for SN64AS634, Tp = 0°C to 70°C for SN74AS634

PARAMETER FROM o TEST CONDITIONS SNS4ASE34 SN74ASE34 UNIT
(INPUT) (OUTPUT) MIN TYPT MAX | MIN TYPT MAX
— 1=H, SO=L, R_ =
be | oeewcs | BRI E L e
v | memews | mem [ometmom . T
i tod SOl and S1l cB R1=R2=500 @ 23 23 ns
tPLH S0l and S11 ERR RL = 500 Q 9 9 ns
tod DB cB S1=L, SO=L, R1=R2=500 0 23 23 ns
tpd St cB SO=H, R1=R2=500 Q 23 23 ns
ten OECB! of:] S1=X. S0=H, R1=R2=500 0 12 12 ns
tdis OECBt cB S1=X, S0=H, R1=R2=500 0 12 12 .ns
ten OEDBI DB S1=X, SO=H, R1=R2=500 0 12 12 ns
tdis OEDB?t DB S1=X, S0=H, R1=R2=500 12 12 ns

Al typical values are at Voc = 5V, Tp = 25°C.

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

2 “
-
2]
)
©
<.
(2]
[1]
(/]
{iP
2-108 TEXAS




SN54AS632, SN54AS634
SN74AS632, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
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FIGURE 1. READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS
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FIGURE 2. READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS
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SN54AS632, SN54AS634
SN74AS632, SN74AS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
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FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM
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'SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

D2661, DECEMBER 1983 —NOVEMBER 1985

Independent Registers for A and B Buses SNS4ALS’, SN54AS’ . . . JT PACKAGE
SN74ALS’, SN74AS’ .. . DW OR NT PACKAGE
Muitiplexed Real-Time and Stored Data (TOP VIEW)

Choice of True or Inverting Data Paths

Choice of 3-State or Open-Collector Outputs

o © o o o

Included Among the Package Options Are
Compact 24-pin 300-mil Wide DIPs and
Both 28-pin Plastic and Ceramic Chip
Carriers

@ Dependable Texas Instruments Quality and

Reliability
DEVICE OUTPUT LOGIC
'ALS646, 'AS646 3-State True
'ALS647 Open-Collector True
'ALS648, 'AS648 3-State Inverting SN54ALS’, SN54AS’ . . . FK PACKAGE
'ALS649 Open-Collector Inverting SN74ALS’, SN74AS’ . . . FN PACKAGE
. (TOP VIEW)
description e 9,93 <
These devices consist of bus transceiver circuits, Quoz>0w
with 3-state or open-collector outputs, D-type 4 3 21 282726 )
flip-flops, and control circuitry arranged for Al E 5 25(] G Q
multiplexed transmission of data directly from A2f)e 24(] B1 )
the data bus or from the internal storage A3p7 23(] B2 >
registers. Data on the A or B bus will be clocked Nc[]8 22[]NC 8
into the registers on the low-to-high transition Aaflo 21183
of the appropriate clock pin (CAB or CBA). The As{J10 20(] B4 (—/;
following examples demonstrate the four A 19[] 85 o
fundamental bus-management functions that 121314 1516 17 18
can be performed with the octal bus transceivers ': ';' ’;‘ '3 ’;‘ :’ ';'
and registers. < < % z20o0m@
Enable (G) and direction (DIR) pins are provided . :
§ . . NC —No internal connection
to control the transceiver functions. In the
transceiver mode, data present at the high-impedance port may be stored in either register orin both. The
select controls (SAB and SBA} can muitiplex stored and real-time (transparent mode) data. The circuitry
used for select control will eliminate the typical decoding glitch which occurs in a multiplexer during the
transition between stored and real-time data. The direction control determines which bus will receive data
when enable G is active {low). In the isolation mode (contro! G high), A data may be stored in one register
and/or B data may be stored in the other register.
When an output function is disabled, the input function is still enabled and may be used to store and transmit
data. Only one of the two buses, A or B, may be driven at a time.
The -1 versions of the SN74ALS’ parts are identical to the standard versions except that the recommended
maximum IQL is increased to 48 milliamperes. There are no -1 versions of the SN54ALS’ parts.
The SN54’ family is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74’ family is characterized for operation from 0°C to 70°C.
PRODUCTION DATA documents contain information . Copyright © 1882, Texas Instruments Incorporated
pociheations per tha totms ot Toxas estrumants Ti {'f
::::l;sa:irva'nanll. Production processing does not ] EXAS 2-111
y include testing of all parameters. NSTRUMENTS
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SN54ALS646 THRU SN54ALS649, SN54AS646, SN5AAS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

BUS A
BUS B

21 @ (1 (23 (2 (22
G DIR CAB CBA SAB SBA
L L X X X L

REAL-TIME TRANSFER
BUS B TO BUS A

21 (3) (1) @230 (2} (22)
G DIR CAB CBA SAB SBA
X X 1 X X X
X X X t X X
H X t t X X

STORAGE FROM
A,B,ORA AND B

P

BUSA.
BUSB

21 3) (1) {23) (2) (22}
G DIR CAB CBA SAB SBA
L H X X L X

REAL-TIME TRANSFER
BUS A TO BUS B

BUS A
BUSB

210 (30 (1} (23) (2} (22}
G DIR CAB CBA SAB SBA
L L X HorL X H
L H Horl X H X

TRANSFER
STORED DATA
TOAORB

vTEXASQ’
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SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

FUNCTION TABLE-

INPUTS DATA 1/0 OPERATION OR FUNCTION
‘ALS646, 'ALS647 'ALS648, ‘ALS649
G DIR _CAB CBA SAB SBA | A1 THRU A8 | B1 THRU B8 'AS646 'AS648
X X t X X X Input Unspecified T Store A, B unspecifi(—zclT Store A, B unspeciﬁed"
X X X 1 X X Unspecifiedt Input Store B, A unspecified’ Store B, A unspecified T
H X 1 T X X Store A and B Data Store A and B Data
. Input Input . .
H X HorlL HorL X X Isolation, hold storage Isolation, hold storage
L L X X X L : Real-Time B Data to A Bus | Real-Time B Data to A Bus
Qutput Input -
L L X Horl X H Stored B Data to A Bus Stored B Data to A Bus
L H X X L X Real-Time A Data to B Bus | Real-Time A Data to B Bus
Input . Output -
L H Horl X H X Stored A Data to B Bus Store A Data to B Bus

TThe data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs.

functional block diagrams {positive logic)

‘ALS646, 'AS646, 'ALS647

'ALS648, 'AS648, ‘ALS649

9 21 : {21) i 2
N ET oIR ~ o
cBA o CBA
sBA(ZZ) 12 SBA(ZZ) | % Q

2
cAB (1 cAB (1) q>,
SAB (2) SAB 2) Q

—

4

MTiorschanness| | ||~ — "~~~ BH MT1oFschannews | |||~ __ ~ BE
Iy 1D t : ) 10 :
| : | 1
| | c1 | i ¢ !
| | 1 :
@ | [ ol Doy 4 ! { (20)

Al—est ~ 1 Al—ent Lo

| B1 | B
1 1D i ! 10 i
I c 1 | c1 |
I ] ! 1 !
14 1 | |
! | | |
! [>o ! | ] |
e e AN i 4= = i

Vv Vv
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
Pin numbers shown are for DW, JT, and NT packages.
Texas W
EXAS 2-113
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SN54ALS646 THRU SN54ALS649, SN54AS646, SN64AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

logic symbolsT _
"ALS646, 'AS646 "ALS647

F.2n o eral o
o2 3ENY (BAI om‘LTj IENT [BA
3EN2 [AB] 3EN2 [AB]
CBA {23) >C4 cBA. {23) ca
sea-Z2___lgs : seat22__ las
cael b cas bNes
sap2_lo7 . saB-2L En
9 [ (20) c (201

4) > D

) 21
5 B1 4D
v T

A

6D 7 21

n
:
-

(5) “9) s) 1 7 19

A

N

@
R
>
N
§[I
@
&

(6) (18}

Al
(7)

(1)) an
A4 B

]
i
|
:

]
]
1

@ 16) @) 16)
ASQ’t j—d—’-ss A54§—C‘ z—‘-’-BS
(9) (§1:) (9) (15}

A6 86

i
;
i

2

(10

A
an

©
@

A8

@

@
>
@

i
b
1

ais1 i

(1)
< ‘ALS648, 'AS648 ‘ALS649
—_—
Q = (21 — (21
@ G ——3—-5 G3 G 63
[ DIR—”_ti 3ENT [BA] DIRLﬁ 3ENT [BA]
3EN2 [AB] 3EN2 (AB]
ceai by caa-i2d > ca
Y SE — seaZZ g5
cast— bos casl B
sap2— Jo7 sas2— {gy
' C (20) | O (201
(4) 2T [s a0} 81 141 31 s 20 81
Al AvA | T 0 Al <1 H 0
6D 7 21 29 . 6D 7 =1 20
) '3 19 ) ‘7 19
A2-4> :j—d—’-az AZ2-4> :I-Qb B2
16} I_ g} 6} as)
AI4> :j—QbBJ A4>- B3
7) L— a7 (7 L 3_::
AL B4 A4 4P B4
o i g N g
AS 4P :j%as AS 4P Q—‘fas
(9) I_' (15) (9) 5
A5<>I B6 A6 4P I j—»ae
(10) (14} (10 1a)
AT 4> B7 A7 4P ;j—<->s7
an L (13) un I—' K]l
A8 [:2] AB 4P~ I g—ves
TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages. .
’
2114 Texas U
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SN54ALS646, SN74ALS646
OCTAI. BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

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

SUPPIY VOAGE, VO G - - - o o v e e e e e e e e e e 7V
Input voltage: Control INPULs . . . .. . .. e e e 7V
11O POItS .« . e 55V
Operating free-air temperature range: SN54ALS646....................... —-55°C to 125°C
SN74ALS646 . ......................... 0°C to 70°C
Storage temperature TaNGE . . . ..ot v et v vt e e e e -65°C to 150°C
recommended operating conditions
SNS54ALS646 SN74ALS646 UNIT
MIN NOM MAX { MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 vV
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -12 -15 [ mA
loL Low-level output current 12 24 mA
. agt
felock Clock frequency 0 35 0 40 | MHz
tw Pulse duration, clocks high or low 14.5 12.5 ns
tsu - Setup time, A before CAB! or B before CBAT 15 10 ns
th Hold time, A after CAB?T or B after CBAT o] 0 ns
Ta Operating free-air temperature —55 125 0 70 °C 8
TThe extended condition applies if Vo is maintained between 4.75 V and 5.25 V. _9
The 48-mA limit applies for the SN74ALS646-1 only. 3
electrical characteristics over recommended operatmg free-air temperature range {unless otherwise ()
noted) —
%]
SN54ALS646 SN74ALSE46 —
PARAMETER TEST CONDITIONS MIN TYP? MAX | MIN TYPE MAX UNIT
Vik Ve = 4.5V, Iy = —18 mA -1.2 -1.2 \
Vee =45V 1055V, Igy = —0.4mA Vee-2 Vee-2
Vou Ve = 45V, IoH = -3 mA 24 3.2 24 3.2 v
Ve = 45V, loH = —12mA 2
Vee = 45V, IoH = —15 mA 2
Vee = 4.5V, oL = 12 mA 0.25 0.4 0.25 0.4
VoL Vce = 45V, loL = 24 mA E \
(Iof = 48 mA for -1 ve?sLi.on) 0.35 0.5
I Control inputs Vee = 5.5V, Vi=7V 0.1 0.1 mA
A or B ports Vee = 6.5V, Vi =55V 0.1 0.1
W e e, w-ar = o -
n i"::';'p':rpt‘:; Vee = 6.5V, Vi =04V _g:z _g; mA
10¢ Vee = 5.5V, Vg = 2.25V ~30 -112 [-30 -112 | mA
Outputs high 47 76 47 76
Ice Vee =55V Outputs low 55 88 55 88 mA
) Outputs disabled 55 88 65 88
*All typical values are at Voe = 5V, Tp = 25°C
SFor 1/O ports, the parameters lj and |)|_ include the off-state output current.’
The output conditions have been chosen to produce a current that closely approx1mates one half of the true short-circuit output current, 10s.
s
Texas 2-115
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SN54ALS646, SN74ALS646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

‘ALS646 switching characteristics (see Note 1)

Ve =5 V. Vee =45Vto55YV,
CL = 50 pF, Cp = 50 pF,
FROM To R1 = 500 Q, R1 = 500 , .
PARAMETER R2 = 500 @, R2 = 500 Q, UNIT
(INPUT) (OUTPUT) 5o
Ta = 25°C Ta = MIN to MAX
'ALS646 SN54ALS646 SN74ALS646
MIN _ TYP MAX | MIN MAX [ MIN MAX
fmax ] 50 35 40 MHz
t 20 25 10 35 10 30
PLH CBA or CAB AorB ns
tPHL 1 15 5 20 5 17
t 11 17 5 22 5 20
PLH AorB Bor A ns
tPHL 7.5 10 3 15 3 12
t t 24 15 4 5 35
PLH SBA or SAB AorB 32 0 1 ns
tPHL (with A or B high) 13 17 5 23 5 20
t T 17 22 8 30 8 25.
PLH SBA or SAB AorB ns
tPHL (with AorBlow)| - 13 17 5 24 5 20
t = 10 15 3 20 17
PZH G AorB 3 ns
tpzL - 10 15 5 22 5 20
. t — 6 8 1 12 1 10
2 PHZ G AorB ns
tpLz 10 13 2 20 2 16
tpzH 22 28 10 38 10 30
r- DIR L AorB ns
0 tpzL 14.5 20 5 30 5 25
— tPHZ 6 8 1 12 1 10
DIR AorB ns
U PpPLZ 10 13 2 21 2 16
e t These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
<
6' NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
o
(%)
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SN54ALS647, SN74ALS647
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, Vcc
Input voltage

Operating free-air temperature range: SN54ALS647....... ... ... .........

SN74ALS647
Storage temperature range

recommended operating conditions

-55°C to 125°C
0°C to 70°C
—65°C to 150°C

SNG54ALS647 SN74ALS647 UNIT
MIN_NOM MAX [ MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A"
ViH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 08| VvV
VOH High-level output voltage 5.5 5.5 \
12 24
loL Low-level output current 28t mA
fetock Clock frequency 0 25 0 30 | MHz
tw Pulse duration, clocks high or low 20 16.5 ns
tsu Setup time, A before CAB? or B before CBA?T 15 10 ns
th Hold time, A after CABT or B after CBAT o] 0 ns
Ta Operating free-air temperature -55 125 0 70] °C

TThe extended condition applies if Ve is maintained between 4.75 V and 5.25 V. g
The 48-mA limit applies for the SN74ALS647-1 only. 0
. ‘s . . . >
electrical characteristics over recommended operating free-air temperature range (unless otherwise [
noted) ~ (]
SN54ALS647 SN74ALS647 7y
PARAMETER TEST CONDITIONS UNIT (72]
MIN TYP¥ MAX [ MIN TYPt MAX -
ViK Vee = 45V, I} = =18 mA -1.2 -1.2 V.
10H Vee = 45V, VoH = 55V 0.1 0.1 | mA
Vce = 45V, oL = 12 mA 025 0.4
V, A =45V, | = 24 mA \
oL cc OL. m 0.35 05
{loL = 48 mA for —1 versions)
i A or B ports Vgce = 5.5V, V=7V 0.1 0.1 mA
! Controi inputs Vee =565V, V=7V 0.1 0.1
A or ports§ 20 20
| V =55V, Vi =27V A
H Control inputs cc 5 I 20 20 #
Control inputs -0.2 -0.2
| \% =55V, V) =04V mA
I,L AorB ports§ ;C ! -0.2 -0.2
- Outputs high 35 60 35 60
] V =55V L A
cc cc [ Outputs low 20 65 20 65| "
¥All typical values are at Voc = 5 V, TA = 25°C
8For 1/0 ports, the parameters ||y and || include the off-state output current.
T {l’
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SN54ALS647, SN74ALS647
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH OPEN-COLLECTOR QUTPUTS

'ALS647 switching characteristics (see Note 1)

Veg =56 V., Vge = 45Vtob56V,
CL = 50 pF, CL = 50 pF,
FROM TO Rp =~ 680 Q, RL = 680 1,
PARAMETER L L ‘ UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS647 SN54ALS647 SN74ALS647
MIN  TYP MAX | MIN MAX | MIN MAX
frmax 40 25 30 MHz
Tt 19 72 58
PLH CBA or CAB AorB 38 50 19 ns
tPHL 12 20 6 24 6 22
t 35 39 17 70 17 54
PLH AorB Bor A ns
tPHL 10 13 4 19 4 16
tpLH SBA or SABT 40 51 20 72 20 60
. . AorB ns
tPHL {with A or B high) 12 17 6 26 6 22
t SBA or SABT 40 1| 20 72| 20 60
PLH BBA or AorB 5 ns
tPHL {with A or B low) 12 17 6 26 6 22
t . = 20 27 10 37 10 31
PLH G AorB ns
tPHL 10 15 2 20 2 17
t 4 2
: PLH DIR AorB 20 25 9 3 9 9 ns
tPHL 13 17 2 22 19
TThese parameters are measured with the internal output state of the storage register opposite to that of the bus input.
('I-) NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3, 1984,
®
s,
(2]
D
12}
T {l’
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SN54ALS648, SN74ALS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

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

Supply voItage, VG - - - - - o ot e 7V
Input voltage: Control INPULS . & . . ... Lo e e 7V
/O POItS .« o vt e e e 55V

Operating free-air temperature range: SN54ALS648....................... ~55°C to 125°C
SN74ALS648 . ... ... 0°C to 70°C

Storage temperature range . . ... . ... .. e —-65°C to 150°C

recommended operating conditions

SN54ALS648 SN74ALS648 UNIT
MIN NOM MAX |} MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
IOH High-level output current -12 -15 mA
loL Low-level output current 12 24 mA
4871
felock Clock frequency. 0 35 0 40 | MHz
tw Pulse duration, clocks high or low 14.5 12.5 ns
tsy Setup time, A before CABT or B before CBAT 15 10 ns
th Hold time, A after CABT or B after CBAT 0 (¢} . ns
TA Operating free-air temperature -55 125 0 70 °C 7,
TThe extended conditon applies if Vcc is maintained between 4.75 V and 5.25 V. 8
The 48-mA limit applies for the SN74ALS648-1 only. 's
electrical characteristics over recommended operating free-air temperature range (unless otherwise 8
noted) —
_ SN54ALS648 SN74ALS648 2
PARAMETER TEST CONDITIONS MIN TYPE MAX | MIN TYPT MAX UNIT
VK Vee = 45V, I} = =18 mA -1.2 -1.2 \2
Vee =45V 1065V, Igy = -0.4 mA Vee -2 Vee-2
Vo Vee = 45V, IoH = -3 mA 2.4 3.2 2.4 3.2 v
Vee =45V, loH = —12 mA 2
Vee = 45V, IoH = — 15 mA 2
Vee = 45V, lor = 12 mA 025 04 0.25 0.4
VoL Vee = 45V, lgL = 24 mA ’ \
(oL = 48 mA for —1 version) -0.35 0.5
I Control inputs Vege = 5.5V, V=7V 0.1 0.1 mA
A or B ports Vee = 5.5V, Vi = 5.5V 0.1 0.1
I Cantrol input‘s Vee = 5.5V V=27V 20 20 WA
A or B ports$ ! 20 20
| Control input§ v 55V Vi = 0.4V -0.2 -0.2 mA
i A or B ports cc ! ! -0.2 : -0.2
101 Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Outputs high 47 76 47 76
Icc Vee = 6.5V Outputs low 57 88 57 88 | mA
Outputs disabled 57 88 57 88
All typical values are at Vcg = 5V, Tp = 25°C
SFor 1/0 ports, the parameters li4 and I include the off-state output current.
{The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
TEXAS 2119
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SN54ALS648, SN74ALS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTRUTS

"ALS648 switching characteristics (see Note 1)

Vee =5V, Vee = 45Vto55V,
CL = 50 pF, Cp = 50 pF,
R1 = 500 Q, R1 = 500 Q,
PARAMETER FROM T0 R2 = 5000 R2 = 500 Q. UNIT
INPUT OUTPUT ’ - ‘
{ ) { ! TA = 25°C Ta = MIN to MAX
‘ALS648 SN54ALS648 SN74ALS648
MIN  TYP MAX | MIN MAX | MIN MAX
fmax 50 35 40 MHz
t 21 29 8 39 8 33
PLH CBA or CAB AorB ns
tPHL . 13 18 5 23 5 20
t 10 15 3 20 3 17
PLH AorB BorA ns
tPHL 6 8 2 12 2 10
t SBA or SABT 24 5 447
PLH . or ' AorB 32 5 39 ns
tPHL {with A or B high) 15 21 4 26 4 22
4 BA or SABT 2
PLH S or SAB AorB 16 22 6 30 6 5 s
tPHL (with A or B low) 14 19 6 25 6 .21
tPLH — 12 18 4 25 4 22
AorB
- tPHL © o 2 18| 4 25| 4 22| ™
t = 5 1 12 1 10
2 : PLH G AorB - 8 ns
tPHL 7 12 2 21 2 15
: t 14 22 4 35 4 27
r~ PZH DIR AorB ns
wn tpzL .10 17 3 25 3 19
— tpH 7 12 1 17 1 14
: PHz DIR AorB ns
O tpLz 7 13 2 22 2 15
o
< T These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
6' NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
o
2]
i
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SN54ALS649, SN74ALS649
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, Vcc
Input voltage
Operating free-air temperature range: SN54ALS649

SN74ALS649
Storage temperature range

recommended operating conditions

7

\Y)

-556°C to 125°C
0°C to 70°C

SN54ALS649 SN74ALS649 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 65| 45 5 55 \
ViH High-leve! input voltage 2 2 \Y
VL Low-leve! input voltage 0.8 0.8 \Y
VOH High-level output voltage 5.5 5.5 A
| 12 24
oL Low-leve! output current 787 mA
felock Clock frequency 0 25 0 30 | MHz
tw Pulse duration, clocks high or low 20 16.5 ns
tsu Setup time, A before CABT or B before CBAT 15 10 ns 4
th Hold time, A after CAB? or B after CBAT o] 0 ns 2
Ta Operating free-air temperature -55 125 [¢] 70| °C
TThe extended condition applies if Ve is maintained between 4.75 V and 5.25 V. 8
The 48-mA limit applies for the SN74ALS649-1 only. [$]
. - - - . ! - >
electrical characteristics over recommended operating free-air temperature range (unless otherwise @
noted) : o
SN54ALS649 SN74ALS649 [72]
PARAMETER TEST CONDITIONS UNIT
MIN TYP? MAX | MIN TYP} MAX -l
ViK Vee =45V, I = —18 mA -1.2 -12[ Vv
10H Vee = 45V, VoH = 5.5V 0.1 0.1} mA
Vce = 4.5V, oL = 12 mA 0.26 0.4
\ Vv =45V, loL = 24 mA \Y
oL cc OL. m 0.35 05
(oL = 48 mA for —1 versions}
| A or B ports Vee = 5.5V, Vi=7V 0.1 0.1 mA
! Control inputs Vee = 5.5 V, Vi = 7V 0.1 0.1
A or ;:;orts§ 20 20
I =55V, = 2. A
H Control inputs Vee = 5.5 Vi=27V 20 201 *
Control inputs . ) -0.2 —-0.2
| Vee = 56.5V, Vi =04V A
I AorB ports§ cc I -0.2 -0.2 m
Outputs high 40 60 40 60
! Vge = 65V mA
cc cc Outputs low 45 70 45 70
Tan typical values are at Vgc = 5V, Ta = 25°C
8For 1/0 ports, the parameters )4 and i include the off-state output current.
T {l’
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SN54ALS649, SN74ALS649
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH OPEN-COLLECTOR OUTPUTS

‘ALS649 switching characteristics (see Note 1)

ais1 gl

S3JIND

Veec =5V, Veec = 45Vtb5YV,
Cp = 50 pF, Cp = 50 pF,
FROM TO R = 680 Q, Ry = 680,
PARAMETER UNIT
{INPUT) {OUTPUT) Ta = 26°C Ta = MIN to MAX
‘ALS649 SN54ALS649 SN74ALS649
MIN TYP MAX | MIN MAX | MIN MAX
fmax 40 25 30 MHz
t ’ 19 77 19 2
PLH CBA or CAB AorB 40 52 A ns
tPHL 12 18 6 22 6 20
1, 41 1 50
PLH AorB Bor A 30 3 68 13 ns
tPHL 6 9 2 11 2 10
t st 72 0
PLH 'SBA or SA . Aor B 35 46| 20 2 L
tPHL {with A or B high) 15 21 6 26 6 22
t ABt 72 0
PLH S.BA or S AorB 35 46 20 2 55 ns
tPHL (with A or B low) 15 21 6 26 6 22
t = 1 22 8 28 8 2
PLH 5 AorB 6 2l
tPHL 13 18 2 23 2 20
2 8 28 8 25
tPLH DIR AorB 16 2 ns
tPHL 13 17 2 23 2 20
T These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Ti {l’
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SNb4AS646, SN54AS648, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

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

SUPPLY VOItAGE, VG - -« ot v e et e e e e e 7V
Input voltage: Control INPULS . . . . .ot ot i e e e 7V
1O OIS . o et e e 5.5V

Operating free-air temperature range: SN54AS5646, SN54AS648 . ... ......... -55°C to 125°C
SN74AS646, SN74AS648 .. .............. 0°C to 70°C

Storage temperature range . .. ... .. ... —-65°C to 150°C

recommended operating conditions

SN54AS646 SN74AS646
SN54AS648 SN74AS648 uNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 0.8 \
I0H High-level output current -12 -15 mA
loL Low-level output current 32 48 mA
felock Clock frequency (0] 75 0 90 | MHz
tw Pulse duration g:zzt ::g: j : ns 2
tsu Setup time, A before CABT or B before CBAT 7 6 ns .
th Hold time, A after CABT or B after CBAt 0 0 ns
Ta Operating free-air temperature -55 125 0 70 °C 3
[&]
electrical characteristics over recommended operating free-air temperature range (unless otherwise 'S
noted) O
a
SN54AS646 SN74AS646 —
PARAMETER TEST CONDITIONS SN54AS648 SN74AS648 UNIT (/5]
MIN_ TYPT mAX | MIN TYPT MAX -l
ViK Vee = 4.5V, I = —18 mA -1.2 -1.2 \
Ve =45V t055YV, Igy = -2mA Vee-2 Ve -2
Vou Vee = 4.5V, IoH = -3 mA 24 3.2 24 3.2 v
Vee = 4.5V, IoH = - 12 mA 2
Vee = 4.5V, IoH = =15 mA 2
VoL Vee = 45V, oL = 32 mA ] 0.25 0.50 v
Vee = 4.5V, loL = 48 mA 0.35 0.50
it Control inputs Vee = 5.5V, V=7V 0.1 0.1 .
A or B ports Vce = 5.5V, Vi =55V 0.1 0.1
4 i°::';'£i:tf Vee = 5.5V, Vi =27V :g 38 A
Control inputs -0.5 -0.5
L S Vee = 5.5V, V=04V mA
A or B portsy -0.75 -0.75
io$ . Vee = 5.5V, Vg = 225V -30 -112 [-30 -112 | mA
QOutputs high 120 195 120 185
‘AS646 Outputs low 130 211 - 130 211
Outputs disabled 130 211 130 211
lcc vee =85V Outputs high 170185 Ti0 18| ™
‘AS648 Qutputs low 120 195 120 185
Qutputs disabled 120 195 120 195

TAll typical values are at Vog = 5V, Tp = 25°C
*For 1/0 ports, the parameters 4 and lj_include the off-state output current.
SThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.

i
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SN54AS646, SN54AS648, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE GUTPUTS

'AS646 switching characteristics (see Note 1)

Vee =45V t55YV,
CL = 50 pF,
. R1 = 500 Q,
FROM TO a
.| PARAMETER R2 = 500 ©, UNIT
(INPUT) (OUTPUT)
Ta = MIN to MAX
SN54AS646 SN74AS646
MIN MAX | MIN MAX
fmax 75 90 MHz
9. .
tPLH CBA or CAB AorB 2 5 2 8.5 ns
tPHL 2 10 2 9
t 2
PLH AorB Bor A L 2 9 ns
tPHL 1 8 1 7
2 12 2 11
tPLH SBA or SABT AorB ns
tPHL 2 10 2 9
t - 2 1 9
PZH G AorB 0 2 ns
tpzL 3 15 3 14
t - 2 11
PHZ G AorB 2 9 ns
: tpLZ 2 11 2 9
2» tPZH DIR AorB 3 L LA N
. tpzL 3 21 3 18
t, 2 12 2 10
- I:‘ZZ DIR AorB > s =1
@
o ‘AS648 switching characteristics {see Note 1}
‘2 Ve = 45V 0 55 V,
-— Cp = 50 pF.
8 R!l- 50:9
FROM TO '
(] PARAMETER R2 = 500 Q, | unir
(INPUT) (OUTPUT) .
TA = MIN to MAX
SN54AS648 SN74AS648
MIN MAX | MIN MAX
fmax ’ 75 90 MHz
1] . . 2 8.5
PLH CBA or CAB AorB 2 95 ns
tPHL 2 10 2 9
t] 8
PLH AorB BorA 2 o 2 ns
tPHL 1 8 1 7 .
tPLH 2 12 2 11
SBA or SABT AorB
tPHL o o 2 0 2 51
t - 2 10 2 9
PzH G AorB ns
tpzL 3 18 3 15
t 2 1 2 9
PHZ G AorB ns
tpLZ 2 11 2 9
t 3 1 1
PZH DIR AorB 9 3 6 ns
tpzL 3 21 3 18
2
1PHZ DIR AorB 12t 2 L
tpLZ 2 12 2 10
1t These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. '
\
T {l’
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SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

02661, DECEMBER 1983~ REVISED NOVEMBER 1985

Bus Transceivers/Registers SN54ALS’, SN54AS’ . .. JT PACKAGE
SN74ALS’, SN74AS’ . .. DW OR NT PACKAGE

Independent Registers and Enables for A and {TOP VIEW)

B Buses
. . caB [ U] vee
Multiplexed Real-Time and Stored Data sas (2 2] cBa
Choice of True and Inverting Data Paths GAB [|3 22% SBA
. : A1 [fa 21[]GBA
@ Choice of 3-State or Open-Collector Qutputs A2 E5 200) 21
to A Bus a3le  1ol)B2
® Included Among the Package Options Are A4 L7 18] B3
Compact 24-Pin 300-mil-Wide DIPs and A5 [Js  17[]Ba
Both 28-Pin Plastic and Ceramic Chip ‘ A6(Jo  16l]BS5
Carriers A7[Jio 1s[])B6
. N A8 [ B7
® Dependable Texas Instruments Quality and L 14
A GND[h2 13f]B8
Reliability
DEVICE A OUTPUT | B OUTPUT} LOGIC SN54ALS’, SN54AS’ . . . FK PACKAGE
‘ALSB51, ‘AS651 3-State 3-State Inverting SN74ALS’, SN74AS’ . . . FN PACKAGE
'ALS652, 'AS652 3-State 3-State True
‘ALS653 Open-Collector 3-State Inverting (TOP VIEW) 2
‘ALS654 Open-Collector 3-State True o mm Qg «q :
4 q<<I<O Oad
OwVwUZ>0n
D1t LS ) S iy e S ) S ) W gy S §
description TS 5T 582 2 g
These devices consist of bus transceiver circuits, Alf)s 25[]GBA o
D-type flip-flops, and control circuitry arranged a2fls 24[]B1 >
for multiplexed transmission of data directly from A3fl7? 23182 8
the data bus or from the internal storage Ncps 22[{NC
registers. Enable GAB and GBA are provided 1o A4 )9 2183 a
control the transceiver functions. SAB and SBA A5 Eio 20[Ba -
control pins are provided to select whether real- AB N 19ﬂ B5
time or stored data is transferred. The circuitry 121314 1516 17 18
used for select control will eliminate the typical SEEEFERE
decoding glitch which occurs in a multiplexer <<tzz
qurlng the Iransmqn between stored and rgal- NC — No internal connection
time data. A low input level selects real-time
data, and a high selects stored data. The
following examples demonstrate the four
fundamental bus-management functions that
can be performed with the octal bus transceivers
and registers. N
Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions
at the appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and
SBA are in the real-time transfer mode, it is also possible to store data without using the internal D-type
flip-flops by simultaneously enabling GAB and GBA. In this configuration each output reinforces its input.
Thus, when all other data sources to the two sets of bus lines are at high impedance, each set of bus
lines will remain at its last state. .
The -1 versions of the SN74ALS651 through SN74ALS654 are identical to the standard versions except
that the recommended maximum IQL is increased to 48 milliamperes. There are no -1 versions of the
SN54ALS651 through SN54ALS654.
Th