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IMPORTANT NOTICE

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

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

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

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

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other inteltectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1995, Texas Instruments Incorporated

Printed in U.S.A. by
Custom Printing Company
Owensville, Missouri



INTRODUCTION

Digital electronics are performing at ever higher speeds; therefore, every barrier to system
performance must be removed. High-speed microprocessors, synchronous DRAMs, and new bus
architectures require supporting logic that keeps data moving fast.

This edition of the Texas Instruments 1995 CBT Bus Switches Crossbar Technology Data Book
includes the industry’s most comprehensive line of integrated bus switches. With propagation
delays of 250 ps, these high-speed bus switches bring greater system speed and reduced power
consumption to today’s advanced electronic equipment. These n-channel MOS transistors provide
isolation (3-state) when the switch is open and near-zero propagation delay when the switch is
closed. CBT switches also function as 5-V to 3.3-V level translators, helping designers mix low-cost
DRAMs with high-performance 3-V processors.

The CBT family of bus switches consists of 4-, 8-, 10-, 16-, 18-, and 24-bit-wide switches,
exchangers, and multiplexers. With pin-for-pin compatible devices, the migration from existing
logic devices is easy. These products are offered in the industry’s most extensive line of packaging
including the world’s smallest octal package and the distributed power and ground Widebus™
package.

Most of the products in this data book are available in production quantities. Please contact your
local authorized distributor or Texas Instruments representative for details on any of these devices.
Some of the devices in this data book are not yet available in production quantities; information on
these devices is included as Advanced Information or Product Preview. For more information on
these products including availability dates, pricing, and final timing specifications, please contact
your local Texas Instruments representative, authorized distributor, or call the Advanced System
Logic hotline at (903) 868-5202.

We hope that you agree that Texas Instruments has the most complete line of bus-switch products
in the industry. We also hope that these products meet your system and design needs.

Widebus is a trademark of Texas Instruments Incorporated.
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PRODUCT STAGE STATEMENTS

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

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

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

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

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

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

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

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

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

INTRODUCTION

Replacements are based on similarity of electrical and mechanical characteristics shown in currently published data.
Interchangeability in particular applications is not ensured. Before using a device as a substitute, the user should
compare the specifications of the substitute device with the specifications of the original.

Texas Instruments makes no warranty as to the information furnished and the buyer assumes all risk in the use
thereof. No liability is assumed for damages resulting from the use of the information contained herein.

CBT octal function cross-reference guide

TEXAS INSTRUMENTS QUALITY PERICOM
SN74CBT3125 QS3125 PI5C3125
SN74CBT3126T — PI5C3126
SN74CBT3244 QS3244 PI5C3244
SN74CBT3245 QS3245 PI5C3245
SN74CBT32511 QS3251 P15C3251
SN74CBT3253t QS3253 P15C3253
SN74CBT3257 QS3257 PI5C3257

SN74CBT3306 —_ —

SN74CBT3345 — —_
SN74CBT3383 QS3383, QS3L383 PI5C3383
SN74CBT3384A QS3384, QS3L384 PI5C3384

SN74CBT3386T QS3386 —

SN74CBT3388T QS3388 —

SN74CBT6800 QS3800 —_

1 Please contact the Advanced System Logic hotline at (9303) 868-5202 to learn more about plans for these devices.
package cross-reference guide

TEXAS INSTRUMENTS QUALITY PERICOM

D S1 w

DB — —

DW e} S

Pwt — L

¥ Smallest CBT package
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

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

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

Ci Input capacitance
The internal capacitance at an input of the device

Co Output capacitance
The internal capacitance at an output of the device

Cpd Power dissipation capacitance
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp = de VC02 f+lcc Ve

fmax 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

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

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

IcEX Output high leakage current

The maximum leakage current into the collector of the pulldown output transistor when the output is high
and the output forcing condition Vo = 6.5 V

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

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

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

loft Input/output power-off leakage current
The maximum leakage current into/out of the input/output transistors when forcing the input/output to
45VandVgg=0V

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

loL Low-level output current

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

‘V TEXAS
INSTRUMENTS
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*Current out of a terminal is given as a negative value.




GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

loz

tdis

ten

th

tPHL

tpHZ

tpLH

tpLz

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

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

Access time

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

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

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

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

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

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state
outputs, ten = tpzH Or tpz1 . Open-collector outputs change only if they are responding to data
that would cause the output to go low so, for them tgp, = tpy .

Hold time

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

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

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

Propagation delay time

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

Propagation delay time, high-to-low level output

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

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

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

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

1-8
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpzH

tpzL

tsk(o)

tw

ViH

ViL

VoH

VoL

VT+

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

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

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

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

Output skew ,

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

Setup time

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

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

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

Pulse duration (width)

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

High-level input voitage

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

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

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

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

High-level output voltage

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

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

Positive-going threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage rises from a level below the negative-going threshold voltage, V1_

Negative-going threshold level

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

“" TEXAS
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THERMAL INFORMATION

In digital-system design, consideration must be given to thermal management of components. The small size of the
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for
various rates of air flow. .

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

T, = Rop X Pr+ T,

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

Where:

Ty = virtual junction temperature

Rgya = thermal resistance, junction to ambient

Pt = total power dissipation of the device

Tpo = free-air temperature

JUNCTION-TO-AMBIENT THERMAL RESISTANCE
VERSUS

g AR VELOCITY
& 130 T T T
1 ,— 14-Pin D Package
§ 120 T T T
g . k N — ;16-Pln ::) Packa?e
8 20-Pin DW Package
; 100 / v t t t
E I \ / 24-Pin pw Paclfage
2 \ 48-Pin
€ 80 DL Package —
8 A% é
€ 7 N ~
< \ ~—
e 60
=
§ 50 o r—
'? 40
S a0
==
[ 4

Figure 1
Figures 2 through 5 show power dissipation derating for the 8-, 16,- 20-, and 24-pin DB packages.

¢ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1-11



THERMAL INFORMATION

DERATING CURVES FOR 210-MIL SHRINK SMALL-OUTLINE PACKAGE (DB)

1200 T T 1200 I I
1100]- 8 Pin 16 Pin
= Still Air z
€ 1000 € 1000
' L s
s 900 § X =x ::§'~
B 800 § 800 -
2 e 5 —
% 700 8 aat =
- \
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§ 600 g 600
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£ 4o — 2 400~ (linear m/sec)
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0 ) I I S O S |
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Ta - Free-Air Temperature - °C Ta —Free-Air Temperature — °C
Figure 2 Figure 3
1400 —1— I I B B 1400 I I I B
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200 200
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Figure 4 Figure 5
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SN74CBT3125
QUADRUPLE BUS SWITCH

SCDS021 — MAY 1995

¢ Standard ’125-Type Pinout
® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Input and Output Levels

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBT3125 quadruple bus switch
features independent line switches. Each switch
is disabled when the associated output-enable
(OE) input is high.

D, DB, OR PW PACKAGE

(TOP VIEW)
10E[] 1 v 14f] Vg
1A[]2 13[] 4OE
18l 12[] 4A
20E[} 4 1[] 4B
2A(ls 10[] 30E
2B[ls ofl 3A
GNDI]7 s8]l 3B

The SN74CBT3125is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN74CBT3125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
weur | INPUTS/
OUTP
OF UTPUTS
A,B
L A=B
H z
logic diagram (positive logic)
1
P
2 | 3
1A 1B
__ 4
P
5 [T 6
2A 2B
__ 10
9 | 8
3A 3B
__ 13
12 [ 1 1
4A 4B

PRODUCTION DATA Information Is current as of .‘publlcl‘llon date,

Products conform to specifications per the terms of Texas Instruments l

standard warranty. P p g does not include

testing of all parameters. EXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1995, Texas Instruments Incorporated
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SN74CBT3125
QUADRUPLE BUS SWITCH

SCDS021 - MAY 1995

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

Supply voltage range, VoG v vvever ittt it e -05Vto7V
Input voltage range, Vi (see Note 1) ... vieiini i e -05Vto7V
Continuous channel CUIENt ... .. ... . it it ittt ittt i i ennns 128 mA
Input clamp current, Ik (Vijo < 0) . oneir i e e e e -50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): Dpackage .................. 126 W
DBpackage ...........c.c.... 0.5W

PWpackage .................. 05W

- Storage temperature range, Tgtg « -« v evuererenrerennr e -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

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

recommended operating conditions

MIN MAX | UNIT
\ole} Supply voltage 4 5.5 v
VIH High-level control input voltage 2 v
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

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

PARAMETER TEST CONDITIONS MIN TYPE MAX| UNIT
ViK Voc=4V, lj=-18 mA -1.2 \"
] Voc=55Y, V| =5.5Vto GND +1 pA
Icc Vec=56.5V, lo=0, V| =Vcg or GND 3| pA
AlgcS | Controlpins  [Vog=5.5V, Oneinputat 3.4V, Other inputs at Vo or GND 25| mA
(o] Control pins Vi=3Vor0 3 pF
Gio(OFF) Vo=3Voro, OE=Vce 4 pF
Veo=4V, V| =24V, I = 15 mA 16 22
o Vi =0, I| =64 mA 5 7 Q
on Voo =45V V| =0, I| =30 mA 5 7
V| =24V, I =15 mA 10 15

¥ All typical values are at Vo = 5 V, Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcg or GND.

1 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.
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SN74CBT3125
QUADRUPLE BUS SWITCH

SCDS021 — MAY 1995

switching characteristics over recommended operating free-air temperature range, Cp = 50 pF

(unless otherwise noted) (see Figure 1)

Vee=5V _
PARAMETER (l'::,%':) (ouTrguv) £ 05V Vee=4V |
MIN MAX| MIN MAX
tod! AorB BorA 0.25 025| ns
ten OE AorB 16 54 6| ns
tdis OE AorB 1 47 51| ns

t This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

switch and a load capacitance of 50 pF.

PARAMETER MEASUREMENT INFORMATION

oTV TEST s1
S1 t Open
500 Q O Open pd
From Output pe tpLZ/tPzL 7V
Under Test GND tpHZ/tPZH Open
CL =50 pF 500 Q .
(see Note A)
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input . . Waveform 1
15V I 15V oV Stat7Vv
| | (see Note B)
tPLH ~—ﬂ————d |
| ——1t
| | PHL Output
| ———VoH Waveform 2
Output S1 at Open
tp 15V 1.5V Yo (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz, Zg =50 Q, t; < 2.5ns, t; < 2.5ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tppz are the same as tgjs.
F. tpzL and tpzp are the same as tgp.
G. tpLH and tpy_ are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms

3 7
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SN74CBT3126
QUADRUPLE BUS SWITCH

SCDS020 — MAY 1995

® Standard '126-Type Pinout D, DB, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (ToP ViEW)
® TTL-Compatible Input and Output Levels 10E(] 1 s 1 Vee
® Package Options Include Plastic 1A[] 2 13]] 40E
Small-Outline (D), Shrink Small-Outline 18(]s 12[] 4A
(DB), and Thin Shrink Small-Outline (PW) 20E[} 4 1[) 4B
Packages 2A(l5 10[] 30E
. 2B[]s of] 3A
description GND[]7 8[] 3B

The SN74CBT3126 quadruple bus switch
features independent line switches. Each switch
is disabled when the associated output-enable
(OE) input is low.

The SN74CBT3126 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN74CBT3126 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS/
INPUT | ouTPUTS
OE
A,B
H A=B
L z
logic diagram (positive logic)
1
2 1T 3

1A

4

28 = 1L ° .

10

1B

3A 3B
13
12 I I 1

4A 4B

PRODUCT PREVIEW information concerns pfodum In lln formative or
;r\ phase of development. Characteris

::oc fications are design goals. Texas Instrumomsmoms ll’:: rlgm b "IE
ange or discontinue these products without notice. XAS
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SN74CBT3126
QUADRUPLE BUS SWITCH

SCDS020 - MAY 1995

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

Supply vOlage range, VGG « v vvvrrrr ittt it -05Vto7V
Input voltage range, Vi (see Note 1) ..ot -05Vto7V
Continuous Channel CUIMTENt .. ... o ittt ettt iiiaa e eaeeennans 128 mA
Input clamp current, Ik (Vjo<0) «.ovivnniiiii e e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage .................. 1.25W

DBpackage .................. 0.5W

PWpackage .................. 0.5W
Storage temperature range, Tstg -« - --voveennnnnnn i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions

MIN MAX | UNIT
\ole} Supply voltage 4 5.5 \
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

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

PARAMETER TEST CONDITIONS MIN TYP¥ MAX| UNIT
VIK Vec=4V, lj=—18 mA -1.2 \Y
1] Vcc=5.5V, V| =5.5Vto GND : 5] pA
Icc Vocc =55V, lo=0, Vi =Vgg or GND 3| pA
AlccS | Control pins Vcc =55V, Oneinputat 3.4V, Other inputs at Vo or GND 25| mA
(o] Control pins Vi=3Vor0 3 pF
Cio(OFF) Vo=3Voro, OE=Vco 6 pF
Vecc=4V, Vi =24V, I|=15mA
o V| =0, 1| =64 mA 5 7 Q
on Voc=45V V) =0, ) =30 mA 5 7
V| =24V, I|=15mA 10 15

¥ All typical values are at Vo =5 V, Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vgg or GND.

1 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

¥
INSTRUMENTS
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SN74CBT3126
QUADRUPLE BUS SWITCH

SCDS020 - MAY 1995

switching characteristics over recommended operating free-air temperature range, C, = 50 pF

(unless otherwise noted) (see Figure 1)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN MAX | UNIT
todt AorB BorA 025 ns

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

switch and a load capacitance of 50 pF.

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
Cp =50 pF

(see Note A)

500 Q

LOAD CIRCUIT

Input

1.5V

I ov
| [
tpLH —ﬁ-———ﬂ !
| H—Dﬁ— tPHL

| ——— VoH
Output 1.5V 1.5V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1
tpd Open

tpLZ/tPZL v

tPHZ/tPZH Open

3v
| Nl — - — ov
tPzL | | |
| | tPLz—9 }4—
L : | 35V
I 15V | L vgLs03V
———— VoL
| tpHz le
tpzH ¥ e |
' VoH
ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

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

. tpLz and tpHz are the same as tgjg.
. tpz| and tpzH are the same as tgp.
- tpLH andtpy_ are the same as tpg.

OTmmoo

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

Figure 1. Load Circuit and Voltage Waveforms

X3 Texas
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SN74CBT3244
OCTAL BUS SWITCH

SCDS001C -~ NOVEMBER 1992 — REVISED MAY 1995

©® Functionally Equivalent to QS3244 DB, DW, OR PW PACKAGE
(TOP VIEW)

©® Standard '244-Type Pinout

® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Control Input Levels

® Package Options Include Plastic Shrink

Small-Outline (DB), Small-Outline (DW), and
Thin Shrink Small-Outline (PW) Packages

description

The SN74CBT3244 provides eight bits of
high-speed TTL-compatible bus switching in a
standard '244 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as two 4-bit low-impedance switches with separate output-enable (OE) inputs. When
OE is low, the switch is on and data can flow from port A to port B, or vice versa. When OE is high, the switch
is open and a high-impedance state exists between the two ports.

The SN74CBT3244 is characterized for operation from 0°C to 70 °C.

FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
10E 20E | 1A,1B 2A,2B
L L 1A=1B 2A=2B
L H 1A=1B z
H L z 2A=2B
H H 4 z
%mn m |;~ W 'ﬁ #mu% % ¢ Copyright © 1995, Texas Instruments Incorporated
testing of all parameters. " ° ‘TE
INSTRUMENTS
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SN74CBT3244
OCTAL BUS SWITCH

SCDS001C ~ NOVEMBER 1992 — REVISED MAY 1995

logic diagram

2A1 2B1
. | I
.
.

_r 2B4

.

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

Supply vOItage range, VoG « v vvrerniiiiii ittt ettt -05Vto7V
Input voltage range, Vi(seeNote 1) .....c.iiriiiiiiiiiiii i it i it -0.5Vto6V
Continuous channel CUITENt . ... . ittt ittt ettt e ea it east e tianseainnenannnanns 128 mA
Clamp current, IK (VO < 0) oottt ittt et e i e a s -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWopackage ................. 1.6W

PWpackage .................. 0.7W
Storage temperature range, Tgtg -« «vvvvernieiiiiiii -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

MIN MAX| UNIT
Vce Supply voltage 4.5 5.5 v
VIH High-level control input voltage 2 Vv
ViL Low-level control input voltage 0.8 \')
TA Operating free-air temperature 0 70 °C
{? TEXAS
. INSTRUMENTS
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SN74CBT3244
OCTAL BUS SWITCH

SCDS001C ~ NOVEMBER 1992 — REVISED MAY 1995

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT

VIK Vecc =45V, lj=-18 mA -1.2 \

I} Vec=55V, V) =5.5Vto GND +5| pA

Icc Vecc=55V, lo=0, Vi =Vcc or GND 50| pA

Algct | Control pins Vcc=55V, Oneinputat 3.4V, Other inputs at Vo or GND 35| mA

Ci Control pins Vi=3Vor0 3 pF

Cio(OFF) Vo=3Vor0, OE - \[ole} 6 pF
V| =0, I =64 mA 5 7

fonS Vec=45V V| =0, I) = 30 mA 5 71 @
V| =24V, lI=15mA 10 15

1 Al typical values are at VoG = 5 V, Ta = 25°C.
% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower of the voltages of the two (A or B) terminals.

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

PARAMETER (I':::’OU"I") (OU.;gUT) MIN MAX| UNIT
tog" AorB BorA 025| ns
ten OE AorB 1 89| ns
tdis OE AorB 1 74| ns

switch and a load capacitance of 50 pF.

¥ This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

“? TEXAS
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SN74CBT3244
OCTAL BUS SWITCH

SCDS001C - NOVEMBER 1992 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
S1 t Open
500 Q O Open pd pe
From Output P tpLZ/tPzL 7V
Under Test GND tpHZ/tPZH Open
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input . i Waveform 1
15V | 15V oV Stat7v
| | (see Note B)
tpLH ——b |
| j——t
| | PHL Output
| ———VoH Waveform 2
Output ﬂ S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

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

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

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

E. tpLz and tpHz are the same as tgjs.

F. tpzL and tpzH are the same as tgp.

G. tpLH andtpH| are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms

{5’ TEXAS
INSTRUMENTS
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SN74CBT3245

OCTAL BUS SWITCH
SCDS002C - NOVEMBER 1992 ~ REVISED MAY 1995
® Functionally Equivalent to QS3245 DB, DW, ORPI:’V:IEPACKAGE
©® Standard ’'245-Type Pinout (ro )
® 5-Q Switch Connection Between Two Ports nell 1 20 ]!gc
® TTL-Compatible Control Input Levels A1ll2 19[] OE
® Package Options Include Shrink a2lls  18fIB1
Small-Outline (DB), Plastic Small-Outline A3l 4 17]] B2
(DW), and Thin Shrink Small-Outline (PW) A4lls  1e[IB3
Packages Aslle 15[] B4
Asll7 14[) B5
description A7 E 8 13[] B6
2|1 B7
The SN74CBT3245 provides eight bits of et DA % B
high-speed TTL-compatible bus switching in a

standard '245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as one 8-bit switch. When output enable (OE) is low, the switch is on and port A is
connected to port B. When OE is high, the switch is open and a high-impedance state exists between the two
ports.
The SN74CBT3245 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
INPUTS/
INPUT | ouTPUTS
OE
A,B
L A=B
H z
logic diagram
A1 __I L—— B1
[ ] [ ]
° —_ °
° [ ]
S ||
OE
:%m%%%:g % .m&zéwﬁ a u&‘ umlm i T Copyright © 1995, Texas Instruments Incorporated
' b EXAS
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SN74CBT3245
OCTAL BUS SWITCH

SCDS002C - NOVEMBER 1992 ~ REVISED MAY 1995

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

Supply VOIage range, VGG « v vt vrtetnti ittt e i -05Vto7V
Input voltage range, Vi (see Note 1) ..ot i s -05Vto7V
Continuous channel CUITENt ... ...ouii ittt ittt ittt e iiie i eiaaiianarnnaens 128 mA
Input clamp current, K (VIO <0) oo vi it e e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

PWpackage .................. 0.7W
Storage temperature range, Tgtg -« «««uvrevnerenn et —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For moreinformation, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions

MIN MAX | UNIT
\ele} Supply voltage 4 5.5 \
VIH High-level control input voltage 2 \
VIL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

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

PARAMETER TEST CONDITIONS MIN TYP¥ MAX| UNIT
VIK Vcc=45V, l|=—18 mA -1.2 \
Il Vecc=55V, V)=5.5V or GND 5] pA
Icc Vocc=5.5V, lo=0, V}=Vgc or GND 50 pA
Algc8 | Control pins Vecc=55V, One input at 3.4 V, Other inputs at Vo or GND 35| mA
Ci Control pins Vi=3Vor0 3 pF
Cio(OFF) Vo=3Vor0, OE=Vgg 6 pF
Veg=4V, V| =24V, I|=15mA
| V=0, I = 64 mA 5 7 Q
on VGG =4.5V V) =0, I} =30 mA 5 7
Vi=24V, lj=15mA 10 15

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

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcg or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

"3 TEXAS
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SN74CBT3245
OCTAL BUS SWITCH

SCDS002C - NOVEMBER 1992 — REVISED MAY 1995

switching characteristics over recommended operating free-air temperature range, Cp_ = 50 pF

(unless otherwise noted) (see Figure 1)

PARAMETER (;:;OJ:) (OUTI'IO’UT) MIN MAX | UNIT
todt AorB BorA 025 ns
ten OE AorB ns
tdis OE AorB ns

1 This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

switch and a load capacitance of 50 pF.

PARAMETER MEASUREMENT INFORMATION

o v
(o]
From Output Open
Under Test GND
CL =50 pF 500 Q
(see Note A)
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input 1. 15V Waveform 1
| | (see Note B)
tpLH —¢—» |

| —p—t
| | PHL Output
| ——— VoH Waveform 2
Output S1 at Open
p 1.5V 15V VoL (see Note B)

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST St
tod Open

tpLZ/tPZL v
tPHZ/tPZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

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

. tpLz and tpyz are the same as tgjs.
. tpzL and tpzH are the same as tgp.
- tpLH and tpy_ are the same as tpg.

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

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3251

8-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS019 - MAY 1995

® Functionally Equivalent to QS3251

©® 5-Q Switch Connection Between Two Ports (TOP VIEW)

® TTL-Compatible Control Input Levels seflt ~ 16flvee
® Package Options Include Plastic B3 (]2 15 % B5
Small-Outline (D), Shrink Small-Outline B2 []3 14[] B6
(DB), and Thin Shrink Small-Outline (PW) B1 [J4 13[] B7
Packages Alls 12[] B8
. NC [I6 11]) SO
description oEll7 10f) 81
The SN74CBT3251 is an 8bit to 1-bit GnD s sfis2

high-speed TTL-compatible FET multiplexer/
demultiplexer. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

D, DB, OR PW PACKAGE

When output enable (OE) is low, the SN74CBT3251 is enabled. SO, S1, and S2 select one of the B outputs for

the A-input data.

The SN74CBT3251 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

S2 S1 SO OE FUNCTION
X X X H Disconnect
L L L L Ato B1

L L H L Ato B2

L H L L AtoB3
L H H L AtoB4
H L L L AtoB5
H L H L AtoB6
H H L L AtoB7
H H H L Ato B8

PRODUCT PREVIEW Information concerns products In the vommm or
dev Characteristic

design phm of development.
:«gﬁ are design goals. Texas Instruments mmn tm ngmw
ange or dlsecmlmn these products without notice.
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SN74CBT3251
8-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS019 — MAY 1995

logic diagram

13

B7

B6

=

15 o
1L

B4

lb———j—l_ B2
Ll ~

=

Flow Control

OE
11

SO
10

S1
S2

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

SUPPly VORAGE raNGE, VGG «+ v vt metat e e e et et e et e et e et aneenneaaeans -05Vto7V
Input voltage range, Vi (Se NOte 1) . ...ttt i i et -05Vto7V
ContinUOUS Channel CUMMENt ... ... ittt e e e e i e it ie e aaaanas 128 mA
Input clamp current, IK (VI/O < 0) .« vneini e e e -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): D package ................... 1.3W

DBpackage ................. 0.55 W

PWpackage .................. 0.5W
Storage temperature range, TSt v oveeeee -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

2-20
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SN74CBT3251
8-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS019 - MAY 1995

recommended operating conditions

MIN  MAX | UNIT
\'ole} Supply voltage 4 55 Vv
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \'
TA Operating free-air temperature -40 85 °C

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
VIK Vocc =45V, l|==-18 mA -1.2 \
| Vec =55V, Vi=5.5Vto GND +5] pA
lcc Voo =55V, lo=0, V| = Vg or GND 3| pA
Algct Control pins |Vcc=5.5V, Oneinputat 3.4V, Other inputs at Vg or GND 251 mA
Cj Control pins |Vj=3Vor0 3 pF
G Apod = OE = F
io(OFF) B port Vo=3Voro0, OE=Vce ) p
Vec=4V, Vi =24V, l|=15mA
V| =0, I} = 64 mA (optional) 5 7
ron$ Q
Vcc=45V V| =0, I|=30mA
V| =24V, I|=15mA 10 15

1 All typical values are at Vo =5 V, Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Ve or GND.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower of the voltages of the two (A or B) terminals.

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

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX [ UNIT
tpd" AorB BorA 025| ns

switch and a load capacitance of 50 pF.

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

*’i TEXAS
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SN74CBT3251
8-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS019 — MAY 1995

PARAMETER MEASUREMENT INFORMATION

o 7v TEST S1
500 $1/7 o open tpd Open
From Output tpLZ/tPZL v
Under Test Q GND tPHz/tPZH Open
CL =50 pF 5000
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input . ] Waveform 1
1.5V | 15V oV Stat7V
| | (see Note B)
tPLH ——p—‘ ’

[ j——tpHL
| ] Output
| ———VoH Waveform 2
Output S1 at Open

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

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

OmMmoOO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3253

DUAL 4-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS018 — MAY 1995

® Functionally Equivalent to QS3253

® 5-Q Switch Connection Between Two Ports

® TTL-Compatible Control Input Levels

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline

(DB), and Thin Shrink Smali-Outline (PW)
Packages

description

The SN74CBT3253 is a dual 4-bit to 1-bit
high-speed TTL-compatible FET multiplexer/
demultiplexer. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

D, DB, OR PW PACKAGE

(TOP VIEW)

OFET [| U16]VCC

s1 (]2 15[] OE2
184 |3 14]] SO
1B3 []4 13[] 2B4
182 []5 12[] 2B3
181 []6 11[J 2B2
1A[]7 10f] 2B1
GND []8 9] 2A

OET1, OE2, S0, and S1 select the appropriate B output for the A-input data.
The SN74CBT3253 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

S1 so | OE1 | OE2 FUNCTION

X X X H Disconnect 1A

X X H X Disconnect 2A

L L L L 1A to 1B1 and 2A to 2B1
L H L L 1A to 1B2 and 2A to 2B2
H L L L 1A to 1B3 and 2A to 2B3
H H L L 1A to 1B4 and 2A to 2B4

PRODUCT PREVIEW Information concerns products in the formative or Copyright © 1995, Texas Instruments Incorporated
EhAnC e S R
ango or discontinue these products without notice. TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

2-23

PRODUCT PREVIEW



M3IA3Hd 1ONAO0Hd

SN74CBT3253
DUAL 4-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS018 — MAY 1995

logic diagram

1A 1B1

=

1B2

=

1B3

1B4

=

10

2A 2B1

[

1

2B2

=

12

13

Flow Control
L
OE1
15 ___
OE2
14
SO
2
S1

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

SUPPIlY VORAGE FrANGE, VGG -+ -t vt et vttt te ettt et ettt et et et e aaaeeieananeennn -05Vto7V
Input voltage range, V| (S NOte 1) ...ttt i ettt e e eieaeeeaaeas -05Vto7V
Continuous Channel CUITENE .. ... ittt ittt it ettt e et e e ei e eanenenenn 128 mA
Input clamp current, IK (V)0 < 0) .ottt e e e et et it et et -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): D package ................... 1.3W

DBpackage ................. 0.55 W

PWpackage .................. 0.5W
Storage temperature range, Tgtg - -« -« vevereiantniii e ~-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
Formoreinformation, referto the Package Thermal Considerations application note inthe 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.
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SN74CBT3253
DUAL 4-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS018 — MAY 1995

recommended operating conditions

MIN MAX | UNIT
Vee Supply voltage 4 5.5 Vv
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViIK Vcc =45V, lj==18 mA -1.2 \%
] Vecc=5V, V| =5.5Vto GND +5 pA
Icc Vecc=55V, lo=0, V| =Vcc or GND 3| pA
Algct Control pins |Vocc =55V, One input at 3.4 V, Other inputs at Vo or GND 25| mA
Cj Control pins |Vj=3Vor0 3 pF
Cio(OFF) 2 por Vo=3Vor0 OE=Vce pF
B port ’ 6
Vecc =4V, Vi =24V, Ij=15mA
Vi =0, I} = 64 mA (optional) 5 7
ronS Q
Vcc=45V V| =0, 1 =30 mA 5 7
V| =24V, I|=15mA 10 15

T All typical values are at Vg = 5 V, TA = 25°C.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcg or GND.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower of the voltages of the two (A or B) terminals.

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

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX | UNIT
tpd11 AorB BorA 0.25 ns

switch and a load capacitance of 50 pF.

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

‘9 TEXAS
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SN74CBT3253
DUAL 4-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS018 — MAY 1995

PARAMETER MEASUREMENT INFORMATION

o’V TEST s1
S1 t Open
500 Q O Open pd
From Output P tpLZ/tPZL 7V
Under Test GND tpHZ/tPZH Open
CL=50pF 500 Q
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input 5V 5V Waveform 1
15 | 18 oV Stat7Vv
| | (see Note B)
tPLH —p——-i‘ |
| j—— 1t
| | PHL Output
| ——=—VoH Waveform 2
Output 15V 15V S1at Open
VoL (see Note B)
VOLTAGE WAVEFORMS ‘ VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Ci includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz, Zo =50 Q, t; = 2.5 ns, tf < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHz are the same as tgjs.
F. tpz| andtpzH are the same as tgp.
G. tpLH and tpH_ are the same as tpg.
Figure 1. Load Circuit and Voltage Waveforms
INSTRUMENTS
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SN74CBT3257
QUADRUPLE 2-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS017 — MAY 1995

® Functionally Equivalent to QS3257 D, DB, OR PW PACKAGE

® 5-Q Switch Connection Between Two Ports (TOP VIEW)
® TTL-Compatible Control Input Levels sl
® Package Options Include Plastic 181 ]2
Small-Outline (D), Shrink Small-Outline 182 []3
(DB), and Thin Shrink Small-Outline (PW) 1A [}4
Packages 281[]5
. 2B2 []6
description oA ll7
The SN74CBT3257 is a quadruple 2-bit to 1-bit GND I8

high-speed TTL-compatible FET multiplexer/
demultiplexer. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

OE and S select the appropriate B1 and B2 outputs for the A-input data.

The SN74CBT3257 is characterized for operation from ~40°C to 85°C.
FUNCTION TABLE
S OE FUNCTION
X H Disconnect
L L 1A to 1B1, 2A to 2B1, 3A to 3B1 and 4B to 4B1
H L 1A to 1B2, 2A to 2B2, 3A to 3B2 and 4A to 4B2
Awmw:mngn m cmm ts:“ s:nn%n%z Copyright © 1995, Texas Instruments Incorporated
specifications are subject to change without notice. %
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SN74CBT3257
QUADRUPLE 2-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS017 — MAY 1995

logic diagram

1A _u_ 1B1
_JJ__ - 1B2

2B1

2A

=

2B2

=

1

3A 3B1

=

10

3B2

4A ® 4B1
13

=

4B2

Flow Control

15

» QO
m

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

Supply vOltage range, VoG « v vver it ittt it i e -05Vto7V
Input voltage range, Vi (see Note 1) ...t e e -05Vto7V
ContinUOUS Channel CUITENt . ...t it e ettt et aanannns 128 mA
Input clamp current, Ik (Vijo<0) oo e i e i -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage ................... 1.3 W

DBpackage ................. 0.55 W

PWpackage .................. 0.5W
Storage temperature range, Tgtg ««« -« -+« e e rerennerenn et —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, referto the Package Thermal Considerations application note inthe 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.
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SN74CBT3257
QUADRUPLE 2-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS017 — MAY 1995

recommended operating conditions

MIN MAX| UNIT
vce Supply voltage 4 55 \
ViH High-level control input voltage 2 \"
ViL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature —-40 85 °C

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

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, lj=-18 mA -1.2 \
1] Vec=55V, Vj=5.5VtoGND 5| pA
Icc Vcc =55V, lo=0, Vi =Vgg or GND 3] pA
Algct Control pins | Voc=5.5V, Oneinput at 3.4V, Other inputs at Vo or GND 25| mA
Ci Control pins |V|=3Vor0 3 pF
Cio(OFF) Apon Vo=3Vor0 OE = Voo pF
B port ’ 6

Vocc =4V, Vi =24V, I|=15mA
fon§ V| =0, I| = 64 mA (optional) 5 7 Q

Vcc =45V V| =0, I} =30 mA 5 7

Vi =24V, I| =15 mA 10 15

T All typical values are at VoG =5 V, Ta = 25°C.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower of the voltages of the two (A or B) terminals.

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

FROM

TO

PARAMETER (INPUT) (OUTPUT) MIN MAX | UNIT
tog" AorB BorA 025| ns
ten S AorB ns
ten OE AorB ns
tdis OE AorB ns

switch and a load capacitance of 50 pF.

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

‘Q‘ TEXAS
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SN74CBT3257
QUADRUPLE 2-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS017 — MAY 1995

PARAMETER MEASUREMENT INFORMATION

oV TEST s1
O Open tpd Open
From Output n tpLZ/tPzZL Vv
Under Test __I_ GND tPHZ/tPZH Open
CL =50 pF
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input . . Waveform 1
15V ' 1.5V oV Stat7V
| | (see Note B)
tpLH ——b l

[ ——t
| | PHL Output
| ——— VoH Waveform 2
Output _—m S1 at Open
i B
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

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

OmMmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3306
DUAL BUS SWITCH

SCDS016 — MAY 1995

® 5-O Switch Connection Between Two Ports
® TTL-Compatible Control Input Levels

® Package Options Include Plastic
Small-Outline (D) and Thin Shrink
Small-Outline (PW) Packages

description

D OR PW PACKAGE
(TOP VIEW)

)

10E []1
1A[]2
1B[}3
GND []4

JVeo
] 20E
] 28
] 2A

oo N ™

The SN74CBT3306 dual bus switch features independent line switches. Each switch is disabled when the

associated output-enable (OE) input is high.

The SN74CBT3306 is available in TI's plastic small-outline package (D) and thin shrink small-outline package

(PW).
The SN74CBT3306 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
INPUTS/
INPUT | ouTPUTS
OE
A,B
L A=B
H z

logic diagram (positive logic)

2B

ADVANCE INFORMATION concerns new gfoducls in the sampling or
preproduction phase of development. Characteristic data and ’;gher
specifications are subject to change without notice.
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SN

74CBT3306

DUAL BUS SWITCH

SCDS016 - MAY 1995

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

Supply VOage range, VoG « - v vvvre vttt e ittt -05Vto7V
Input voltage range, Vi (see Note 1) ...t i et -05Vto7V
Continuous channel CUITENt .. ... i i i i i i e i ittt aaa et 128 mA
Input clamp current, Ik (VO <0) o vonini i e -50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package ................... 0.8W

PWpackage .................. 0.5W
Storage temperature range, Tatg « -« -+ eerreernnneeerteraa i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES:

1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

MIN MAX | UNIT
Vce Supply voltage 4 5.5 v
VIH High-level control input voltage 2 v
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPE MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 Vv
] Vocc=5.5Y, Vi=55Vto GND 5] pA
Icc Voc=5.5YV, lo=0, V| =Vcc or GND 31 pA
AlgcS | Control pins Vecc=55V, Oneinputat3.4V, Other inputs at Vgc or GND 25| mA
Ci Control pins Vi=3Vor0 3 pF
Cio(OFF) Vo=3Vor0, 6—_E =Vce 6 pF
Vecc=4V, Vi =24V, If=15mA
g V| =0, 1] = 64 mA (optional) 5 7 Q
on Vog =45V V| =0, I = 30 mA 5
V) =24V, I =15mA 10 15

¥ Al typical values are at VoG = 5 V, Tp = 25°C.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcg or GND.

T Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower of the voltages of the two (A or B) terminals.

{if TEXAS
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SN74CBT3306
DUAL BUS SWITCH

SCDS016 — MAY 1995

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

PARAMETER (IFNRPOJ.AI.) (OU.'I;'gUT) MIN MAX | UNIT
todt AorB BorA 025| ns
ten OE AorB ns
tdis OE AorB ns

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the
switch and a load capacitance of 50 pF.

PARAMETER MEASUREMENT INFORMATION

o’V TEST S1
t Open
O Open pd P
From Output P tpLZ/tPZL v
Under Test GND tpHZ/tPZH Open
CL =50pF
(see Note A)
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
|nput 1. . Waveform 1
5V | 15V oV Stat7Vv
| | (see Note B)
tpLH —¢—>! |

I je—>— tpHL
| | Output
| ———VoH Waveform 2
Output 15V 15V S1at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

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

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

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

E. tpLz and tpHz are the same as tgjg.

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

G. tpLH and tpH|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3345
8-BIT BUS SWITCH

SCDS027 - MAY 1995

® Standard '245-Type Pinout DB, DW, OR PW PACKAGE
(TOP VIEW)

® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Control Input Levels
©® Package Options Include Plastic Shrink

Small-Outline (DB), Small-Outline (DW), and
Thin Shrink Small-Outline (PW) Packages

description

The SN74CBT3345 provides eight bits of
high-speed TTL-compatible bus switching in a
standard '245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as one 8-bit switch bank with dual output-enable (OE and OE) inputs. When OE is low
or OE is high, the switch is on and port A is connected to port B. When OE is high and OE is low, the switch is
open and a high-impedance state exists between the two ports.

The SN74CBT3345 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE
INPUT/
INPUTS OUTPUTS
OE OE A,B
X L A=B
H X A=B
L H 4
logic diagram
A1 B1
° I I °
° B °
[ °
A8 _J_ _L B8
o —
OE —q’
ight © 1995, Te
mnugh% mb'm &m#‘ "'f.',',‘”' m:.. :'1 m;mg:m m , Copyright © 1995, Texas Instruments Incorporated
standard warranty. p g does not y include
tosting of all perameters. J U
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SN74CBT3345
8-BIT BUS SWITCH

SCDS027 — MAY 1995

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

Supply VOIage range, VGG -« v vvrrrnetcntiitt i en it it iniin i enns, -05Vto7V
Input voltage range, Vi (See NOte 1) ..o ie it e it -05Vto7V
Continuous Channel CUIMENt ... . i i i i i i e e ettt iaiiie e aanans 128 mA
Input clamp current, K (Vi/o <0) e irn i e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWopackage ................. 1.6 W

PWpackage .................. 0.7W
Storage temperature range, TStg cevvrerermnnntr i e -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

MIN MAX | UNIT
\ele} Supply voltage 4.5 5.5 \
ViH High-level control input voltage 2 \
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature 0 70 °C

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

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VIK Vocc=4.5Y, l|=-18 mA -1.2 \
I Vcgc=5.5V, V| =5.5Vor GND 5| pA
Icc Vecc=55V, lo=0, Vi =Vgc or GND 50| pA
AlccS | Controlpins  |Voo=5.5V, Oneinputat3.4V, Other inputs at Vo or GND 35| mA
Gj Control pins Vi=3Vor0 3 pF
Cio(OFF) Vo=3Vor0, OE = Vg or OE = GND 6 pF
V) =0, I =64 mA 5 7
ron’ Voc =45V V| =0, 1| =30 mA 5 71 @
V=24V, I =15mA 10 15

% Al typical values are at VoG =5 V, T = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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SN74CBT3345
8-BIT BUS SWITCH

SCDS027 - MAY 1995

switching characteristics over recommended operating free-air temperature range, C = 50 pF

(unless otherwise noted) (see Figure 1)

PARAMETER (I':ﬁ’ou"‘l') (OU.'rl'gUT) MIN MAX | UNIT
togl AorB BorA 025| ns
ten OE or OE AorB 1 9.1 ns
tdis OE or OE AorB 1 87| ns

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

switch and a load capacitance of 50 pF.

PARAMETER MEASUREMENT INFORMATION

oV TEST s1
t Open
O Open pd
From Output P tpLZ/tPZL v
Under Test GND tpHZ/tPZH Open
CL =50 pF
(see Note A)
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input . 5V Waveform 1
15V | b ov S1at7Vv
| | (see Note B)
tpLH ——>! l
| —p—t
| | PHL Output
| ——— VoH Waveform 2
Output 15V 15V S1at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 = 50 Q, ty < 2.5 ns, tf < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpz are the same as tgjs.
F. tpzl and tpzH are the same as tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBT3383, SN74CBT3383
10-BIT BUS-EXCHANGE SWITCH

SCDS003C - NOVEMBER 1992 — REVISED MAY 1995

® Functionally Equivalent to QS3383 and

® 5-Q Switch Connection Between Two Ports
©® TTL-Compatible Input and Output Levels

® Package Options Include Plastic Shrink
Small-Outline (DB), Small-Outline (DW),
Thin Shrink Small-Outline (PW), Ceramic
DIPs (JT), and Ceramic Flat (W) Packages

description

The 'CBT3383 provide ten bits of high-speed
TTL-compatible bus switching or exchanging.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

SN54CBT3383. . . JT OR W PACKAGE
QS3L383 SN74CBT3383. . . DB, DW, OR PW PACKAGE

(TOP VIEW)
BE ]+ UVCC
1B1 []2 5B2
1A1 13 5A2
1A2 (] 4 5A1
1B2[ls ] 5B1
2B1 []s ] 4B2
2A1 [}7 ] 4A2
2A2 []s ] 4A1
282 (]9 ] 4B1
381 ]+ ] 3B2
3A1 ] 3A2
GND ] BX

The devices operate as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BX is high. The switches are connected when BE

is low.

The SN54CBT3383 is charaterized for operation from —55°C to 125°C. The SN74CBT3383 is characterized

for operation from 0°C to 70°C.

FUNCTION TABLE

BE BX | 1A1-5A1 | 1A2-5A2

L L 1B1-5B1 | 1B2-5B2
L H 1B2-5B2 | 1B1-5B1
H X z Z

logic diagram

A1 One of Five Channels 181
Ll
Ll
Ll
1A2 1B2
AL
BX
BE

PRODUCTION DATA Information Is current as of publication date.
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SN54CBT3383, SN74CBT3383
10-BIT BUS-EXCHANGE SWITCH

SCDS003C - NOVEMBER 1992 - REVISED MAY 1995

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

Supply vOAge range, VGG «« v cvvvrne ittt iiiiiiiiiiiii it iii i iiaeaneans -05Vto7V
Input voltage range, Vi(see Note 1) ..ot i i e e, -05Vto6V
ContinuOUSs ChanNel CUIMENt ... ..ttt et i e e ettt e as e 128 mA
Input clamp current, K (Vi/o <0) o ve et i e e -50 mA
Maximum power dissipation at Ty = 55°C (in stil! air) {see Note 2): DBpackage .................. 06w

DWpackage ................. 1.6 W

PWpackage .................. 0.7W
Storage temperature range, Ttg - -« .. vvririiiii -65°C to 150°C

t Stresses beyond thoss listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
Formoreinformation, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology

Data Book, literature number SCBD002B.

recommended operating conditions

SN54CBT3383 | SN74CBT3383

MIN MAX| MIN MAX UNIT
\/ole} Supply voltage 45 5.5 45 55 v
VIH High-level control input voltage 2 2 Vv
VIL Low-level control input voltage 0.8 0.8 A
TA Operating free-air temperature -55 125 0 70 °C

otherwise noted)

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

SN54CBT3383 SN74CBT3383
PARAMETER TEST CONDITIONS UNIT
MIN TYP¥ MAX| MIN TYP} MAX
ViK VoG = MINS, lj=-18 mA -1.2 -12| Vv
1 Vee = MAXS, V| = Vog MAX or GND 15 15| pA
VoG = MAXS, 10=0,
lcc Vi =Vgg or GND 50 501 wA
. |Voo = MAXS Oneinputat 3.4 V,
q cC ) p f
Alcg! | Control pins Other inputs at VoG or GND 25 25| mA
Vi=3Vor0 3
(o] Control pins F
i NS N =25V 5 P
Vo=3Voro, BE=V 6
Cio(OFF) —=- CC oF
Vpo=25V BE=Vco
Voo = MINS, V| =0, 1) =64 mA 5 92 5 7
ron® Voe = MINS, V| =0, I| =30 mA 5 7] @
VGG = MINS, Vi=24V, I|=15mA 10 17 10 15

* All typical values are at Voo = 5 V, Ta = 25°C.
§ For conditions shown as MIN or MAX use the appropriate values under recommended operating conditions.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

# Measured by the voltage drop between the input terminal and the output terminal at the indicated current through the switch. On-state resistance

is determined by the lower of the voltages of the two terminals.
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SN54CBT3383, SN74CBT3383
10-BIT BUS-EXCHANGE SWITCH

SCDS003C - NOVEMBER 1992 — REVISED MAY 1995

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

SN54CBT3383 | SN74CBT3383
PARAMETER (li:?’%“:’) (OU;?’UT) MIN  MAX| MIN MAX UNIT
togT AorB BorA 1.5 025]| ns
ten BX AorB 1 10.2 1 9.2 ns
ten BE AorB 1108 1 86| ns
tais BE AorB 1 8.2 1 75| ns

1 This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the
switch and a load capacitance of 50 pF.

PARAMETER MEASUREMENT INFORMATION

A TEST S1
t Open
O Open pd
From Output P tpLZ/tpzL 7V
Under Test GND tPHZ/tPZH Open
CL =50 pF
(see Note A)
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input 5V . Waveform 1
15 I 15V ov Stat7Vv
| | (see Note B)
tpLH —¢—» |
| j—— 1t
| | PHL Output
| ——— VoH Waveform 2
Output S1 at Open
p 1.5V 15V VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, t; < 2.5 ns, t; < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHz are the same as tgjs.
F. tpzL and tpzy are the same as tgp.
G. tpLH and tpp| are the same as tpa-

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3384A
10-BIT BUS SWITCH

SCDS004C —- NOVEMBER 1992 — REVISED JULY 1995

® Functionally Equivalent to QS3384 and
QS3L384

® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Input and Output Levels
® Package Options Include Plastic Shrink

Small-Outline (DB), Smali-Outline (DW), and
Thin Shrink Small-Outline (PW) Packages

description

The SN74CBT3384A provides ten bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

DB, DW, OR PW PACKAGE
(TOP VIEW)

10E
1B1
1A1
1A2
1B2
1B3
1A3
1A4
1B4
1B5
1A5
GND

The device is organized as two 5-bit switches with separate output-enable (OE) inputs. When OE is low, the
switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance state

exists between the two ports.

The SN74CBT3384A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
10E | 20E | 1B1-1B5 | 2B1-2BS

L L | 1A1-1A5 | 2A1-2A5

L H | 1A1-1A5 z

H L Y4 2A1-2A5

H H z z
mmma MW "3'1 m ':u: ’ Copyright © 1996, Texas Instruments Incorporated
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SN74CBT3384A
10-BIT BUS SWITCH

SCDS004C ~ NOVEMBER 1992 ~ REVISED JULY 1995

logic diagram

2A1 2B1
° l I [
°
. )

20E

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

Supply voltage range, VoG +-vvvvrviinevinenennnn. e e -05Vto7V
Input voltage range, Vi(See NOte 1) . ..oeinii i e e as -05Vto7V
Continuous channel CUITENt .. ... ...ttt it et it e ii i rienaeas 128 mA
Input clamp current, Ik (VO <) v it et e =50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

PWpackage .................. 0.7W
Storage temperature range, Tgtg - «ocvvvniniiiiii —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions

MIN MAX | UNIT
Voo Supply voltage 4 5.5 \"
ViH High-level control input voltage 2 v
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
{'f TEXAS
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SN74CBT3384A
10-BIT BUS SWITCH

SCDS004C ~ NOVEMBER 1992 — REVISED JULY 1995

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
ViIK Vecc=45Y, | =-18 mA -1.2 %
I\ Vcc=55V, V| =5.5V or GND +1 nA
Icc Voo =55V, lo=0, V| =V or GND 3] pA
Algct | Control pins Vecc =55V, Oneinput at 3.4V, Other inputs at Vo or GND 25| mA
Ci Control pins Vi=3Vor0 4 pF
Cio(OFF) Vo=3Voro, OE=Vce 45 pF
Vecc=4V, V=24V, I|=15mA 14 20
Vi=0, I} = 64 mA 5 7
fon$ Q
Voo =45V V| =0, I =30 mA 5 7
V=24V, Ij=15mA 10 15

1 All typical values are at VGG =5 V, TA = 25°C.
% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

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

Vec=5V
PARAMETER (I'::%':) (ouTTgUT) Tosv | Vec=ev |-
MIN MAX| MIN MAX
tog" AorB BorA 0.25 025]| ns
ten OE AorB 1.9 5.7 62| ns
tdis OE AorB 241 5.2 55 ns

switch and a load capacitance of 50 pF.

Y This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the
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SN74CBT3384A
10-BIT BUS SWITCH

SCDS004C ~ NOVEMBER 1992 - REVISED JULY 1995

PARAMETER MEASUREMENT INFORMATION

oTV TEST s1
O Open tpd Open
From Output P tpLZ/tPZL v
Under Test _I_ GND tPHZ/tPZH Open
Cp =50 pF
(see Note A) /Jj
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)

______ 3V Output
Input 1.5V 15V Wa;‘:“:';“‘,
tPLH | ¢ » : | ov (see N:te B)
I | PHL Output
| ———VoH Waveform 2
own e N O Som
VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

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

OmMmoOO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3386

10-BIT BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022 - MAY 1995

® Functionally Equivalent to QS3386

® 5-Q Switch Connection Between Two Ports

® TTL-Compatible Input and Output Levels

® Package Options Include Plastic
Small-Outline (DB), Shrink Small-Outline
(DW), and Thin Shrink Small-Outline (PW)
Packages

® Uses Vgg of 5V and Vpp of -2V

description

The SN74CBT3386 provides ten bits of
high-speed TTL-compatible bus switching or
exchanging. The input signals can range from
-2 V to 5 V. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

DB, DW, OR PW PACKAGE
(TOP VIEW)

BE
1B1
1A1
1A2
1B2
2B1
2A1
2A2
2B2
3B1
3A1

Vbp

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which allows swapping of the A and B pairs
of signals. The bus-exchange function is selected when BX is high. The switches are disconnected when BE

is high.

The SN74CBT3386 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

BE BX | 1A1-5A1 | 1A2-5A2

X z

L L 1B1-5B1 | 1B2-5B2
L H 1B2-5B2 | 1B1-5B1
H

z

logic diagram

A1 One of Five Channels
Ll
Ll
Ll
1A2
L
BX
BE

1B1

1B2

PRODUCT PREVIEW information concerns products In the formative or
evelopment. Characteristic data and other
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SN74CBT3386
10-BIT BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022 - MAY 1995

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

Supply voltage range, Voo VDD « v e -05Vto7V
Supply vOIage range, VDD « -« vvv e tnratttiitt ittt -25Vto7V
Input voltage range, Vi (seeNote 1) ...t Vpp-0.5VtoVpp+7.5V
Continuous channel CUIreNt . ... ... i i it i it e 128 mA
Input clamp current, Ik (Vi/o <0) o.onriii e e -50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

PWpackage .................. 0.7W
Storage temperature range, Tstg -« v evvnverrnnreri —65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions

MIN MAX| UNIT
Vce Supply voltage 4 5.5 \
VIH High-level control input voltage 2 v
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

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

PARAMETER TEST CONDITIONS MIN TYP¥ MAX UNIT
VIK Voc=45Y, l|=—18 mA Vpp-1.2 \
1] Vec=5.5V, V| =55V orGND +5 pA
Icc Vecc=55V, lo=0, V| =Vcg or GND 3 pA
AlgcS | Control pins Vecc=55YV, Oneinputat3.4V, Otherinputs at Vog or GND 5 mA
(o] Control pins Vi=3Vor0 3 pF
Cio(OFF) Vo=3Voro, BE - VGG , 6 pF
Vo =475V, V| =0, I| = 64 mA (optional) 7 9
ronT Voo =4.75V, V=0, I =30 mA 7 9 Q
Voc =475V, Vi=24YV, l|=15mA 12 17

¥ All typical values are at VoG = 5 V, T = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vge or GND.

1 Measured by the voltage drop between the input terminal and the output terminal at the indicated current through the switch. On-state resistance
is determined by the lower of the voltages of the two terminals.

2-48
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SN74CBT3386
10-BIT BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022 — MAY 1995

switching characteristics over recommended operating free-air temperature range, C, = 50 pF

(unless otherwise noted) (see Note 3)

PARAMETER (;]F(pol}"‘r) (OU:'IO’UT) MIN MAX | UNIT
toal AorB BorA 025| ns
ten BX AorB ns
ten BE AorB ns
tdis BE AorB ns

1 This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

switch and a load capacitance of 50 pF.

PARAMETER MEASUREMENT INFORMATION

o7V TEST 1
t Open
O Open pd
From Output P tpLZ/tPZL v
Under Test GND tPHZ/tPZH Open
CL =50pF Q
(see Note A) 500
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input . . Waveform 1
15V | 15V ov S1at7v
| | (see Note B)
tPLH —¢—» |

| j—>— tpHL
| | Output
| ——— VoH Waveform 2
Output S1 at Open
P 15V 15V (see Note B)

VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A.

CL includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q,t; < 2.5 ns, ty < 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tgjs.

tpzL and tpzH are the same as tgp.

tPLH and tpH|_are the same as tpq.

Ommoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3388

10-BIT BUS-EXCHANGE SWITCH

WITH BUS HOLD

SCDS023 - MAY 1995

® Functionally Equivalent to QS3388
® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Input and Output Levels

® Bus Hold on I/O Pins

® Package Options Include Plastic
Small-Outline (DB), Shrink Small-Outline
(DW), and Thin Shrink Small-Outiine (PW)

Packages

description
The SN74CBT3388 provides

ten bits of

high-speed TTL-compatible bus switching or
exchanging with bus hold on all 1/Os. The low

on-state resistance of

the switch allows

connection to be made with minimal propagation
delay. When the switch is turned off, the bus-hold
circuit pulls all I/Os to Vg or to GND, depending on the last-known state of the pin. The bus-hold feature holds
unused busesinaknown TTL state, away from threshold. The bus-hold circuit can hold the bus in the last-known
state as long as its leakage does not exceed 100 pA. If the leakage on the bus exceeds this value, the bus hold
switches states. The bus-hold feature is active only when the SN74CBT3388 1/Os are in the high-impedance

state.

DB, DW, OR PW PACKAGE
(TOP VIEW)

BE
1B1
1A1
1A2
1B2
2B1
2A1
2A2
2B2
3Bt
3A1

GND

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BE is low. The switches are open when BX is high.

The SN74CBT3388 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
BE BX | 1A1-5A1 | 1A2-5A2
L L 1B1-5B1 | 1B2-5B2
L H 1B2-5B2 | 1B1-5B1
H X z z

PRODUCT PREVIEW Inf ormttlonmommd 18 In the formative or
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SN74CBT3388
10-BIT BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023 - MAY 1995

logic diagram

One of Five Channels
1A1 1B1

1L

-

[
M

1A2 1B2

|
I

BX
BE

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

Supply voltage range, Voo to VDD .« .ovvniiiii i e -05Vto7V
Input voltage range, Vi(see Note 1) ... e -05Vto7V
ContinUOUS ChanNel CUMMENt .. .. ittt et i ittt aarann 128 mA
Input clamp current, IK (VIO <0) .ot iii i i e i -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

PWopackage .................. 0.7W
Storage temperature range, Tgyg - -« -t evrrrrrtieiiiii e -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions

MIN MAX| UNIT
Vce Supply voltage 4 55 Vv
VIH High-level control input voltage 2 \]
ViL Low-level control input voltage 0.8 v
TA Operating free-air temperature -40 85 °C

i3
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SN74CBT3388

10-BIT BUS-EXCHANGE SWITCH

WITH BUS HOLD

SCDS023 ~ MAY 1995

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MmAX]| UNIT
VIK Vcc =45V, lf=—18mA -1.2 %
] Vcc=55V, V| =5.5V or GND +5 pA
li(hold) Vocc=45V, Vi=2Vor08V 100 500 | pA
Icc Vocc =55V, lo=0, Vi =Vgg or GND 3| pA
Alcct | Control pins Vecc=55V, Oneinputat3.4V, Other inputs at Voc or GND 25| mA
Cj Control pins Vi=3Vor0 3 pF
Cio(OFF) Vo=3Voro, BE=Vce 6 pF
Vcc =45V, V=0, I| = 64 mA 5 7
ronS Voc =45V, V| =0, I = 30 mA 5 71 @
Voc =45V, Vi=24V, lj=15mA 10 15

1 All typical values are at VoG =5 V, TA = 25°C.
% This is the increase in supply current for each input that is at the specified TTL voltage level rather than VG or GND.
§ Measured by the voltage drop between the input terminal and the output terminal at the indicated current through the switch. On-state resistance

is determined by the lower of the voltages of the two terminals.

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

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX | UNIT
tpa’ AorB Bor A 025| ns

switch and a load capacitance of 50 pF.

¥ This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

s
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SN74CBT3388
10-BIT BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023 — MAY 1995

PARAMETER MEASUREMENT INFORMATION

° v TEST S1
S1 t Open
Q e} pd
From Output 500 Open tpLZ/tpzL a'
Under Test __I_ @ GND tPHZ/tPZH Open
CL =50 pF 500 O
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level

enabling)

______ 3V Output
Input 15V 15V Wa;‘:w‘"; “,
tPLH | ¢ N : | ov (see N:te B)
: | tPHL Output
| ——— VoH Waveform 2
Outpus mﬂ (soe Note &
VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

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

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

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

. tpLz and tpHz are the same as tgjs.

. tpz| and tpzH are the same as tgp.

- tPLH and tpH|_ are the same as tpg.

@

O@TmmUO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT6800
10-BIT BUS SWITCH
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION

SCDS005C — MARCH 1993 — REVISED MAY 1995

® 5-Q Switch Connection Between Two Ports DB, DW, OR PW PACKAGE
©® Near-Zero Propagation Delay (TOP VIEW)
® TTL-Compatible Input and Output Levels ON []1 v 24[] Voo
® Outputs Are Precharged by Bias Voltage to A1l 23]l B1
Minimize Signal Distortion During Live A2fls  22[ls2
Insertion A3 [} 4 21[] B3
® Package Options Include Plastic A4 {}s  20f] B4
Small-Outline (DB), Plastic Small-Outline As []e 19[] B5
(DW), and Thin Shrink Small-Outline (PW) A6 [J7 18]l B6
Packages A7 [}s 17l B7
A8 [ls  1s[l B8
description A9 [J10 15[ BO
A10 | 11 14]] B10
The SN74CBT6800 provides ten bits of high- GND E 12 13% BIASV
speed TTL-compatible bus switching. The low

on-state resistance of the switch allows
bidirectional connections to be made while adding
near-zero propagation delay. The device also
precharges the B port to a user-selectable bias
voltage (BIASV) to minimize live-insertion noise.

The SN74CBT6800 is organized as one 10-bit switch with a single enable (ON) input. When ON is low, the
switch is on and port A is connected to port B. When ON is high, the switch between port A and port B is open
and the B port is precharged to BIASV through the equivalent of a 10-kQ resistor.

The SN74CBT6800 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
ON | B1-B10 | FUNCTION
L A1-A10 Connect
BIASV Precharge

PRODUCTION DATA Information is current as of ication date.
Products conform
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SN74CBT6800
10-BIT BUS SWITCH
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION

SCDS005C ~ MARCH 1993 — REVISED MAY 1995
e

logic diagram
13 piasy

a2 o——22 By
11 :

° H °

. i °

[ ) [ ]

A0 ® 14 Byo
¢

on - »—Do—

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

Supply voltage range, VGG « -« v vvr vttt it iiie e iiie e e -05Vto7V
Bias voltage range, BIASV ...ttt ittt ittt -05Ve6V
Input voltage range, Vi(seeNote 1) ...............covnenen i -05Vto7V
Continuous channelcurrent ............ccoviiiiieiiannn e e aiareieaaee e 128 mA
Input clamp current, kK (VI<O0) veoneinii i i ittt e e =50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DB package .................... 06 W

DWpackage ................. 1.7W

PW package ........... e . 07w
Storage temperature range, Tgyg «««--evveerieennn. i ieieiiiiaaaea vev... —65°Cto 150°C

¥ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \"
BIASV  Supply voltage 1.3 Voo \"
VIH High-level input voltage 2 Vv
VIL Low-level input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
X3
e INSTRUMENTS
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SN74CBT6800
10-BIT BUS SWITCH
WITH PRECHARGED OU;I'CPUTS FOR LIVE INSERTION

DS005C — MARCH 1993 — REVISED MAY 1995

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

PARAMETER TEST CONDITIONS MIN TYPT MAX]| UNIT
VIK Vcg=45V, lj=-18 mA -1.2 v
Iy Voo =55V, V| =5.5V or GND 5| pA
o Voo =45V, BIASV =24V, Vo=0 0.25 mA
Icc Vecc =55V, lo=0, V| =Vgg or GND 50| mA
Alcc¢ Vcc =36V, One input at 2.7 V, Other inputs at Vg or GND 25| mA
Ci | Controlpins  JVvi=3Voro 35 pF
Co(OFF) Vo=3Vor0, Switch off 4.5 pF
Voo =4V, Vi =24V, I = 15 mA 14 20
V| =0, Ij = 30 mA 5 7
fon® Voo =45V V=0, I| = 64 mA 5 7] ©
V) =24V, 1) =15 mA 10 15

1 All typical values are at Voo = 5 V, Ta = 25°C.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

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

Vec=5V
FROM TO Vec=4V
£05V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX
toa! AorB BorA 0.25 025| ns
tpzH# 31 81 9.1
ON AorB ns
tpz /! 36 86 9.6
t — 2.7 1 I
PHZ: oN AorB 8 39 s
tpLZ! 3 7.3 6.4

and the load capacitance.
#BIASV = GND
I'BIASV =3V

T This parameter is characterized but not tested. This propagation delay is due to the RC time constant of the on-state resistance of the switch

{’P TEXAS
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SN74CBT6800
10-BIT BUS SWITCH
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION

SCDS005C — MARCH 1993 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

o7V TEST st
t Open
o 0 pd P
From Output pen tpLZ/tpZL 7V
Under Test GND tpHZ/tPZH Open
CL =50 pF
(see Note A)

= = = Output

Control

LOAD CIRCUIT (low-level

enabling)

______ 3V Output

Input 15V 1.5V Waveform 1 | | VoL+0.3V
| oV Siat7V | ———— VoL
tPLH | | | (see Note B) |

| j—p—t

| | PHL Output

| ———VoH Waveform 2

Output $1 at Open

P 1.5V 15V VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

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

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

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

E. tp|zandtpHz are the same as tgjs.

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

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

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD3384
10-BIT BUS SWITCH
WITH LEVEL SHIFTING

SCDS025 — MAY 1995

® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Input and Output Levels

® Designed to Be Used in Level-Shifting
Applications

® Package Options Include Plastic
Small-Outline (DB), Shrink Small-Outline
(DW), and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTD3384 provides ten bits of
high-speed TTL-compatible bus switching with a
diode to V. The diode enables the bus switch to
be used for leveltranslation between a 5-V system
and a 3.3-V system with minimal propagation
delay.

DB, DW, OR PW PACKAGE

(TOP VIEW)
10E Vee
1B1 2B5
1A1 22[] 2A5
1A2 21|] 2A4
1B2 20|l 2B4
1B3 19| 2B3
1A3 18]} 2A3
1A4 17| 2A2
1B4 2B2
1B5 15(] 2B1
1A5 14]] 2A1
GND 20E

The device is organized as two 5-bit bus switches with separate output-enable (OE) inputs. When OE is low,
the switch is on, and port A is connected to port B. When OE is high, the switch is open and a high-impedance

state exists between the two ports.

The SN74CBTD3384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
10E | 20E | 1B1-1B5 | 2B1-2B5
L L | 1A1-1A5 | 2A1-2A5
L H | 1A1-1A5 z
H L z 2A1-2A5
H H z z
ight 3
:wm%ﬂgu m .vl\:w mm In ‘::h u:n"%m&: I Copyright © 1995, Texas Instruments Incorporated
specifications are subject to change without notice. * ’
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NOLLVINHOZNI 3ONVAQY

SN74CBTD3384
10-BIT BUS SWITCH
WITH LEVEL SHIFTING

SCDS025 — MAY 1995

logic diagram

°
2’\5 —_L _L__ 2B5
20E

3

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

Supply voltage range, VoG ««vovveeiiiiii ittt -05Vto7V
Input voltage range, Vi(see Note 1) .....oviieiiinii i e -05Vto7V
Continuous channel CUMMENt . ...ttt ittt e ittt e i eaaanans 128 mA
Input clamp current, K (Vi/O<0) cvviriii i i i et it -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage ................. 1.6 W

PWpackage .................. 0.7W
Storage temperature range, Tgtg -« ..eueiieiiiiiiii —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \
ViH High-level control input voltage 2 \)
ViL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature -40 85 °C
g
- INSTRUMENTS
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SN74CBTD3384

10-BIT BUS SWITCH
WITH LEVEL SHIFTING
SCDS025 - MAY 1995
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
VIK Veo=45V, I|=-18 mA -1.2 Vv
Vec =45V, Vi=Vce
VoH Vec=5VY, Vi=Vce v
Vec =55V, Vi=Vce
Iy Ve =55V, V| =5.5V or GND 5| pA
los Vcc =45V, ViA) =0, Vig)=45V 250 mA
Icc Vocc =55V, lo=0, V| =Vggc or GND 15| pA
Algct | Control pins Vecc =55V, Oneinput at 3.4 V, Other inputs at Vo or GND 25| mA
Gi Control pins Vi=3Vor0 3 pF
Cio(OFF) Vo=3Voro, OE = Voo 6 pF
Vi=0, 1| =64 mA 5 7
rond Vec=45V Vi=0, I =30 mA 5 71 @
V=24V, I|=15mA 10 15
1 All typical values are at Vg =5 V, Ta = 25°C.
% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)
PARAMETER (;":,%"1".) (ou:'gun MIN  MAX [ uNIT
tog" AorB BorA 025]| ns
ten OE AorB ns
tdis OE AorB ns

switch and a load capacitance of 50 pF.

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

“’J TEXAS
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SN74CBTD3384
10-BIT BUS SWITCH
WITH LEVEL SHIFTING

SCDS025 — MAY 1995

PARAMETER MEASUREMENT INFORMATION

olV TEST s1
S1 t Open
500 Q O Open pd
From Output P tpLZ/tpZL 7V
Under Test GND tpHZ/tPZH Open
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input . 5V Waveform 1
15V | 15 ov Siat7Vv
| | (see Note B)
tPLH —ﬁ———-ﬂ | '
I | tPHL Output
VoH
—_— Waveform 2
| Vo T&'m open _ VOH=-0.3V
Output 1.5V 1.5V
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, ty < 2.5 ns, tf < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHz are the same as tgjs.
F. tpzi and tpzH are the same as tgp.
G. tpLH and tpH| are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms

‘Ei TEXAS
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SN74CBTS3384

10-BIT BUS SWITCH
SCDS024 — MAY 1995
® Functionally Equivalent to QS3384 DB, DW, OR PW PACKAGE
©® 5-Q Switch Connection Between Two Ports (TOP VIEW)
©® TTL-Compatible Input and Output Levels 10E [ 1
® Package Options Include Plastic 1B1 [} 2
Small-Outline (DB), Shrink Small-Outline 1A1 |} 3
(DW), and Thin Shrink Small-Outline (PW) 1A2 {] 4
Packages 1B2 |} 5
1B3 |} 6
description 1A3 17
The SN74CBTS3384 provides ten bits of e

high-speed TTL-compatible bus switching with
Schottky diodes on the I/Os to clamp undershoot.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

1B5
1A5
GND

10
1
12

The device is organized as two 5-bit bus switches with separate output-enable (OE) inputs. When OE is low,

the switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance
state exists between the two ports.
The SN74CBTS3384 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
10E | 20E | 1B1-1B5 | 2B1-2B5

L L | 1A1-1A5 | 2A1-2A5

L H | 1A1-1A5 z

H L z 2A1-2A5

H H z z

ADVANCE INFORMATION concems new cmodm In ts:“ "2.%”'.‘&.“ Copyright © 1995, Texas Instruments Incorporated
racteristic or

preproduction phase of
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SN74CBTS3384
10-BIT BUS SWITCH

SCDS024 ~ MAY 1995

logic diagram

- -h
weee g
(3] =

2A1 2B1
[ ] I I ®

°
2.AS —_L _[—-—— 2B5
20E

3

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

Supply vOIage range, VGG « -« v v vvernein it ii ittt iiirn i i aaaaaaaas -05Vto7V
Input voltage range, Vi (see NOote 1) ... oot -03Vto7V
CoNtiNUOUS CRANNEI CUITENE ..ottt ettt ettt e eat e et e tntnacneraraasanenaenaranes 128 mA
Input clamp current, IK (VO <0) oov i e e et ~50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W

DWpackage .............ouee 1.6 W

PWpackage .................. 0.7W
Storage temperature range, Tgtg - «...voovviiteeiiii —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

MIN MAX| UNIT
Vee Supply voltage 4 5.5 \"
VIH High-level control input voltage 2 Vv
ViL Low-level control input voltage 0.8 v
TA Operating free-air temperature -40 85 °C
i
‘V TEXAS
INSTRUMENTS
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SN74CBTS3384
10-BIT BUS SWITCH

SCDS024 ~ MAY 1995

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT

ViIK Vecc=45Y, I|=-18 mA \

’ i Vcc =55V, V|=5.5Vor GND 5| pA

IIH Vec =55V, V) =5.5Vor GND pA

los Voo =45V, Via) =0, Vig)=45V 250 mA

Icc Vecc =55V, lo=0, V| =Vgg or GND 3| pA

Alcct | Control pins Vcc =55V, Oneinputat 3.4V, Other inputs at VoG or GND 25| mA

Gj Control pins Vi=3Vor0 pF

Cio(OFF) Vo=3Voro, OE=Vge pF
V=0, 1| = 64 mA (optional) 5 7

rond Voc =45V V| =0, I} =30 mA 5 7] @
V=24V, I|=15mA 10 15

1 All typical values are at VoG =5 V, Ta = 25°C.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

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

PARAMETER (:::%’fr) (ou;gur) MIN  MAX | UNIT
togf AorB BorA 025[ ns
ten OE AorB ns
tdis OE AorB ns

9 This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the
switch and a load capacitance of 50 pF.

‘tif TEXAS
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SN74CBTS3384
10-BIT BUS SWITCH

SCDS024 - MAY 1995

PARAMETER MEASUREMENT INFORMATION

o’V TEST s1
5000 $17 0 open tpd Open
From Output tpLZ/tPzZL v
CL =50 pF 500 Q
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input 1.5V . Waveform 1
5 | 15V ov Stat7Vv
| | (see Note B)
tPLH —p———ﬂ |
| [——t
| | PHL Output
| ———VoH Waveform 2
Output S1 at Open
p 15V 15V VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cg includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty < 2.5 ns, tf < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHz are the same as tgjs.
F. tpz| and tpzH are the same as tgp.
G. tpLH and tpH| are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBT16209, SN74CBT16209
18-BIT BUS-EXCHANGE SWITCH

SCDS006D —~ NOVEMBER 1992 — REVISED MAY 1995

® 5-Q Switch Connection Between Two Ports

® TTL-Compatible Input and Output Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), 300-mil Shrink
Small-Outline (DL), and 380-mil Fine-Pitch
Ceramic Flat (WD) Packages

description

The 'CBT16209 provide 18 bits of high-speed
TTL-compatible bus switching or exchanging.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The devices operate as an 18-bit bus switch or a
9-bit bus exchanger, which provides data
exchanging between the four signal ports via the
data-select (S0-S2) terminals.

The SN54CBT16209 is characterized for
operation form -55°C to 125°C. The
SN74CBT16209 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE

S2 S1 SO A1 A2 FUNCTION

L L L z z Disconnect

L L H B1 z A1 to B1

L H L B2 4 Al to B2

L H H 4 B1 A2 to B1

H L L Z B2 A2 to B2

H L H z 4 Disconnect

H H L B1 B2 A1 to B1, A2to B2
H H H B2 B1 A1to B2, A2 to Bt

SN54CBT16209 ... WD PACKAGE
SN74CBT16209. .. DGG OR DL PACKAGE

(TOP VIEW)
so ]+ U 48] S1
1A1 ]2 a7l 82
1a2{]3 46[] 1B1
GND [14 45]] 1B2
2A1 (s 44]] 2B1
2A2[]6 43[] 2B2
Vecll7 42l GND
3A1[]s 41{] 3B1
3a2 [l 0[] 3B2
GND 10 39l GND
4A1 E 11 38]] 4B1
4p2 ]2 s7[]4B2
5A1[J13  36[] 5B1
5A2[J14 35 % 5B2
GND[]15  34]lGND
6A1[J16  33]]6B1
6A2[]17 32|l eB2
7A1 118 31f]7B1
7A2 119 so0f] 7B2
GND[l20 29[l GND
8A1[]J21 28] 8B4
8A2[J22 27 g 8B2
9A1 [J23  26[1 9B1
9A2 [l24 25|l 9B2

PRODUCTION DATA Information Is current as of publication date.
Products conform to specifications per md terms «:l
p 06s nof

exas Instruments

standard warranty. F
testing of all parameters.

y include

*ﬁi TEXAS

Copyright © 1995, Texas Instruments Incorporated
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SN54CBT16209, SN74CBT16209
18-BIT BUS-EXCHANGE SWITCH

SCDS006D — NOVEMBER 1992 — REVISED MAY 1995

logic diagram

1A1 One of Nine Channels 181
LL
11
g
1A2 .[ 1B2
11
S
-
L Flow Control I
0 — I
S1
S2

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

Supply vORtage range, VGG .« -« v v vvrvnen ittt ittt it i -05Vto7V
Input voltage range, Vi(see Note 1) ....oovvvniiiiiiiiiii i e -05Vto7V
Continuous ChanNEl CUITENt .. ...ttt ittt e i ia e aanas 128 mA
Input clamp current, K (VI <0) .« .neinii it i i it e i e ~50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DGG package ............... 0.85W

DLpackage ........cccovuennn. 1.2W
Storage temperature range, Tgtg - ... ovrvenniiiii —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

SN54CBT16209 | SN74CBT16209 UNIT
MIN  MAX MIN  MAX
vVce Supply voltage 4 5.5 4 5.5 \'
VIH High-level input voltage 2 2 \'
ViL Low-level input voltage 0.8 0.8 \
TA Operating free-air temperature -55 125 -40 85 °C
i
‘b TEXAS
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SN54CBT16209, SN74CBT16209
18-BIT BUS-EXCHANGE SWITCH

SCDS006D - NOVEMBER 1992 ~ REVISED MAY 1995

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

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT

VIK Vec =45V, I|=-18 mA -1.2 Vv

|| VCC=0, V]=5.5V 10 |-|-A
Vecc =55V, Vy=5.5V or GND 4]

Icc Voo =55V, lo=0, V| =Vgg or GND 3] pA

Algct Vcc =55V, Oneinputat 3.4V, Other inputs at Vo or GND 25| mA

(@] | Control pins Vi=3Vor0 4 pF

Cio(OFF) Vo=3Voro0, S0, 81, 0r 82 = Voo 75 pF
I = 64 mA 4 8

fon$ Vog =45V Vi=0 (=30 mA 4 8| o
Vi=24V, I =15mA 6 15

1 Al typical values are at VGG =5 V, Ta = 25°C.
% This is the increase in supply current for each input that is at the specified TTL voltage level rather than VGG or GND.

§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

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

SN54CBT16209 SN74CBT16200
FROM TO Vec=5V _ Vece=5V _
PARAMETER (INPUT) (OUTPUT) 105V Vec=4V 105V Vcc=4V | UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
o AorB 08 0.25 0.25
pd BorA ns
tod s 2 131 14| 26 102 13
o s AorB 17 153 6| 27 106 5] ns
tdis s AorB T 182 45| 12 13 21| ns

Y This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the
switch and a load capacitance of 50 pF.

“9 TEXAS
INSTRUMENTS
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SN54CBT16209, SN74CBT16209
18-BIT BUS-EXCHANGE SWITCH

SCDS006D - NOVEMBER 1992 - REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

o v TEST S$1
O Open tpd Open
From Output tpLz/tpzL 7V
Under Test 1 GND tPHZ/tPZH Open
CL=50pF
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)

______ 3V Output
Input 1.5V 15V Wa;:“t"!"“,
tPLH | I l | ov (see N:te B)
—p—t
I | PHL Output
__/'/—t YoH et open
Output 15V 1.5V
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q,ty <2.5ns, tf < 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpz are the same as tgjs.

tpzL and tpz are the same as tgn.

tpLH and tpH|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms

w

EmMmoo
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SN74CBT16211
24-BIT BUS-EXCHANGE SWITCH

SCDS028 ~ JULY 1995

® 5-Q Switch Connection Between Two Ports DGG OR DL PACKAGE
® TTL-Compatible Input and Output Levels (TOP VIEW)
® Packaged in Plastic Thin Shrink ne [+ 10E
Small-Outline (DGG) and 300-mil Shrink a1l 120
Small-Outline (DL) Packages 12z 181
description 1A3[]4 ] 182
1A4()5 183
The SN74CBT16211 provides 24 bits of 1A5[]e 1184
high-speed TTL-compatible bus switching or 1a6[}7 Elth
exchanging. The low on-state resistance of the GND 8 GND
switch allows connections to be made with 1A7 48[l 1B6
minimal propagation delay. 1A8 47]]1B7
. . 1A9 4[] 1B8
The device operates as a_12- or 24-bit bus 1A10 451 1B9
exchange switch. When 10E is low, 1A is 1A11 sl 1810
connected to 1B. When 20E is low, 2A is
connected to 2B. 1A12 31111
2A1 42[]1B12
The SN74CBT16211 is characterized for 2A2 41])2B1
operation from —40°C to 85°C. Vee 40f] 2B2
2A3 39[l2B3
FUNCTION TABLE GND 38[] GND
10E | 20E 1A, 1B 2A, 2B 2A4 37|] 2B4
L L 1A=1B | 2A-2B 2A5 3s]12Bs
L H | 1A=1B z 2A6 351 2B6
H L z 2A=28 2A7 34[]2B7
H H z z 2A8 33[l2Bs
2A9 32[]2B9
2A10 31J2B10
2A11 30| 2B11
2A12 29]12B12

PRODUCT PREVIEW information concerns products in the formative or right © 1995, Texas Instruments Incorporated
haracteristic data other Copyrig po
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SN74CBT16211
24-BIT BUS-EXCHANGE SWITCH

SCDS028 — JULY 1995

logic diagram

M3IA3Hd 10NAoydd

1A1 1B1
. ] | .

. -1 o
° °
1A12 1B12

—r—

E
2A1 2B1
. | °
. - °

.

2A12 ——-—-L-‘—-—— 2B12

20E

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

Supply VOIage range, VGG « v« vvvviert ittt ittt -05Vto7V
Input voltage range, V| (See NOte 1) ....ccinriiei it it ee i aas -05Vto7V
Continuous ChanNel CUITENE . ... ittt i i i i ittt i iisinasaranaasnanans 128 mA
Input clamp current, K (V] <0) .vvnntiriiii i ittt ettt iie e a i a et -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package .................. 1w

DLpackage ...........ccneen. 1.4W
Storage temperature range, Tgtg - -« -« e vvvverreiiitiiiiii —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

MIN MAX | UNIT
\'ele} Supply voltage 4 5.5 Vv
VIH High-level control input voltage 2 Vv
ViL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature -40 85 °C
i
“ INSTRUMENTS
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SN74CBT16211
24-BIT BUS-EXCHANGE SWITCH

SCDS028 — JULY 1995

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Voo =45V, lj=—18 mA -1.2 \%
t Vcc=0V, Vi=55V 10 JA
Ve =55V, V| =5.5Vor GND +1
Icct VoG =55V, I0=0, V| = Vgg or GND 3| pA
Alcc Voo =55V, Oneinput at 3.4V, Other inputs at Vo or GND 25| mA
Ci | Controlpins  JVj=3Voro 4 pF
Cio(OFF) Vo=3Vor0, 'E—E' =Vce 6 pF
e § Ver 245V V| =0, Ij = 64 mA 5 6 o
on cc Vi=24V, 1= 15 mA 12

1 Al typical values are at VGG =5 V, Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vge or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

% TEXAS
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SN74CBT16212
24-BIT BUS-EXCHANGE SWITCH

SCDS007D - NOVEMBER 1992 — REVISED MAY 1995

® 5-Q Switch Connection Between Two Ports DGG OR DL PACKAGE
(TOP VIEW)

® TTL-Compatible Input and Output Levels

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

description

The SN74CBT16212 provides 24 bits of
high-speed TTL-compatible bus switching or
exchanging. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

The device operates as a 24-bit bus switch or a
12-bit bus exchanger, which provides data
exchanging between the four signal ports via the
data-select (S0-S2) terminals.

The SN74CBT16212 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
S2 S1 S0 A1 A2 FUNCTION
L L L p4 z Disconnect
L L H B1 4 A1toB1
L H L B2 z Alto B2
L H H z B1 A2 to B1
H L L z B2 A2 to B2
H L H z 4 Disconnect
H H L B1 B2 A1toB1, A2to B2
H H H B2 B1 A1 to B2, A2 to B1
PRODUCTION DATA information Is current as of publication date. Copyright © 1995, Texas Instruments Incorporated
Slandard varramy. B aiicon pocseunsdou ol ncesarty e i
testing of all parameters. T
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SN74CBT16212
24-BIT BUS-EXCHANGE SWITCH

SCDS007D ~ NOVEMBER 1992 — REVISED MAY 1995

logic diagram

1 of 12 Channels
1A1 1B1

1l

1A2 [ 1B2

i 1l

I
A
I Flow Control I
so—— T
S1
S2

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

Supply VOIAGE rANGE, VGG -t v vvvntitatietiii it iaiaa i eienaeraneiaenanes -05Vto7V
Input voltage range, Vi(see Note 1) .....oviiriiiiiiiiiiiii it -05Vto7V
Continuous channel CUMrent . ... ...t it it i it it ii i 128 mA
Input clamp current, |k (V1<0) oottt e e =50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package .................. 1w

DLpackage .........cooeevennn. 1.4 W
Storage temperature range, Tgtg - ... vevriiiiiiiiii -65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

MIN MAX | UNIT
\ole} Supply voltage 4 5.5 \"
VIH High-level input voltage 2 v
ViL Low-level input voltage 0.8 v
TA Operating free-air temperature -40 85 °C

“'f TEXAS
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SN74CBT16212

24-BIT BUS-EXCHANGE SWITCH

SCDS007D ~ NOVEMBER 1992 — REVISED MAY 1995

electrical characteristics over

otherwise noted)

recommended operating free-air temperature range (unless

PARAMETER TEST CONDITIONS MIN TYpt MAX| UNIT
VIK Vec =45V, I|=-18mA -1.2 \
) VGG =0, V| =55V 10 WA
Vcc=55V, V| =5.5V or GND +1
Icc Vcc =55V, lo=0, V| =Vgg or GND 3 pA
Algct Vcc=55V, One input at 3.4 V, Other inputs at Vg or GND 25| mA
(o] | Control pins Vi=3Vor0 4 pF
Cio(OFF) Vo=3Vor0, S0, 81,0r 82 = Ve 75 pF
I| = 64 mA 4 7
V=0
ron$ Vog =45V I =30 mA 71 @
V=24V, l|=15mA 12

T All typical values are at VoG = 5V, Tp = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Ve or GND.

§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

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

Vecc=5V
FROM T0 Veg=4V
105V
PARAMETER (INPUT) (OUTPUT) UNIT

MIN _MAX| MIN MAX
g AorB 0.25 0.25
pd BorA ns
o S 26 102 1.3
ten S AorB 27 10.6 11.5 ns
tais s AorB 12 1.3 21| ns

switch and a load capacitance of 50 pF.

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN74CBT16212
24-BIT BUS-EXCHANGE SWITCH

SCDS007D — NOVEMBER 1992 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

o’V TEST St
5000 S1 O Open tod Open
From Output tpLZ/tPZL v
Under Test GND tpHZ!tPZH Open
CL =50pF a
(see Note A) I 500
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input . . Waveform 1
15V ! 15V ov S1at7v
| | (see Note B)
tpLH —¢— |

I —— 1t
| | PHL Output
| ——— VoH Waveform 2
Output S1 at Open
P! 1.5V 1.5V VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

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

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

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

E. tpLz and tpHz are the same as tgjs.

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

G

. tpLH and tpH|_ are the same as tpq.
Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16213
24-BIT BUS-EXCHANGE SWITCH

SCDS026 — MAY 1935

® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Input and Output Levels
©® Package Options Include Plastic Thin

Shrink Small-Outline (DGG) and 300-mil
Shrink Small-Outline (DL) Packages

description

The SN74CBT16213 provides 24 bits of
high-speed TTL-compatible bus switching or
exchanging. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

The device operates as a 24-bit bus switch or a
12-bit bus exchanger, which provides data
exchanging between the four signal ports via the
data-select (S0-S2) terminals.

The SN74CBT16213 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
S2 S1 SO A1 A2 FUNCTION
L L L z z Disconnect
L L H B1 VA A1 to B1
L H L B2 4 A1to B2
L H H z B1 A2 to B1
H L L 4 B2 A2 to B2
H L H A2 and B2 z A1to A2 and B2
H H L B1 B2 A1 to B1, A2 to B2
H H H B2 B1 A1 to B2, A2 to B1

DGG OR DL PACKAGE
(TOP VIEW)

56} S1
551 S2
54]]1B1
53{}1B2
52{] 2B1
51{]2B2
50|} 3B1
49[] GND
48]l 3B2
47]1 4B1
461} 4B2
451} 5B1
441]5B2
43[] 6B1
42|]eB2
411} 7B1
40(l 7B2
39}l 8B1
38]J GND
37ll 8B2
36|l 9B1
35]]9B2
10B1
331} 1082
321 11B1
31[}11B2
30]] 12B1
12B2

PRODUCT PREVIEW Information concerns products in the formative or
Characteristic d: ind oth

M?n phase of development. ata and other I
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS

INSTRUMENTS

Copyright © 1995, Texas Instruments Incorporated
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SN74CBT16213
24-BIT BUS-EXCHANGE SWITCH

SCDS026 — MAY 1995

logic diagram

1 of 12 Channels

1l

1A1 1B1

1L
i

1A2 [ 1B2

- 1l

1
|
Flow Control |
so——— T
S1
S2

U
X absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t
8 Supply VOItage range, VGG -« vvvvrrermroeieiinee et riet e eiearaeanaaneaeanaans -05Vto7V
cC Input voltage range, Vi (seeNote 1) .......oiiiiiiiiiiiiiiiii i, e -05Vto7V
ContinUoUs ChanNel CUITENE . ... .ottt ettt et ee e et et a e ennns 128 mA
o Input clamp current, ik (V]<0) . oniinii i e e it e -50 mA
- Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package .................. 1w
O DLpackage ................... 1.4 W
o) Storage temperature range, Tgtg - ..« «eeveeiiniiiiieii —65°C to 150°C
m 1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
< functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
— implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
m NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
E 2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For moreinformation, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.
recommended operating conditions
MIN MAX | UNIT
Vee Supply voltage 4 5.5 Vv
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
e INSTRUMENTS
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SN74CBT16213

24-BIT BUS-EXCHANGE SWITCH

SCDS026 — MAY 1995

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT WMAX| UNIT
VIK Vec =45V, I|=—-18mA -1.2 \
| Vce =0, V=55V 10 JA
! VoG =55V, V) =55V or GND Py
Icc Vo =55V, lo=0, V| =Vgc or GND 3] pA
Alcct Vecc=55V, Oneinput at 3.4 V, Other inputs at Vo or GND 25] mA
Ci I Control pins Vi=3Vor0 pF
Cio(OFF Vo=3Vorg, S0, 81, or S2 = Voo 7.6 pF
I =30 mA
Vi=0
Voo =4V | =64 mA
AtoB V=24 =15mA o
° Vieo I|=30mA 7
VoG =45V 1= | = 64 mA 4 7
Vi=24V, lj=15mA 12
tonS
1| =30 mA
Vi=0
Vec=4V | =64 mA
Vi=24V, | =156 mA
A1to A2 Q
I =30 mA
Vi=0
Vcc=45V | =64 mA
Vi=24V, I} =15 mA
1 All typical values are at VoG = 5 V, Ta = 25°C.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
switching characteristics over recommended operating free-air temperature range, C,_ = 50 pF
(unless otherwise noted) (see Figure 1)
Vee=5V
FROM TO
+0.5V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN  MAX
tog ! AorB BorA 0.25
A Al A2 ns
pd S BorA
ten S AorB ns
tdis S AorB ns

switch and a load capacitance of 50 pF.

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

s
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SN74CBT16213
24-BIT BUS-EXCHANGE SWITCH

SCDS026 ~ MAY 1995

PARAMETER MEASUREMENT INFORMATION

o’V TEST S1
t Open
O Open pd
From Output P tpLZ/tPZL A
Under Test T GND tPHZ/tPZH Open
Cp =50 pF 500

(see Note A) : l
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input 5V 15V Waveform 1
! | 5 ov Stat7Vv
| | (see Note B)

tPLH —ﬁ——ﬂ ’

| f—— tpHL
| | Output
| ———VoH Waveform 2
Output 15V 15V S1at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, ty < 2.5 ns, tf < 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgs.

. tpzL and tpzH are the same as tgp.
. tPLH and tpH|_ are the same as tpq.

O@mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16214
3-TO-1 BUS-SELECT SWITCH

SCDS008C — MAY 1993 - REVISED MAY 1995

® 5-Q Switch Connection Between Two Ports DGG O%DI;I:?CKAGE
® TTL-Compatible Input and Output Levels (TOP VIEW)
® Package Options Include Plastic Thin sof1 7 st
Shrink Small-Outline (DGG) and 300-mil wle  wfs2
Shrink Small-Outline (DL) Packages 1B3[]s 54 g 1B1
. 2A[]4 53] 1B2
description 283(]s 0 9281
The SN74CBT16214 provides 12 bits of high- 3AfJle  sf]2B2
speed TTL-compatible bus switching between 383[}7  sofl3B1
three separate ports. The low on-state resistance GND[]8 49[]GND
of the switch allows connections to be made with 4A[lo 4]l 382
minimal propagation delay. 4B3[] 10 471 4B1
The SN74CBT16214 operates as a 12-bit SZQE now %ggf
bus-select switch via the data-select (S0-S2) oAl 13 :i 582
terminals. o3[ 14 +al 681
The SN74CBT16214 is characterized for 7A[Q15s  42[l6B2
operation from —40°C to 85°C. 783[16  41[]7B1
FUNCTION TABLE Vocl]17  4ofl7B2
s2 | s1 | so | A FUNCTION a SS‘E 1: 39 %?3?\110
- 38
L z D t
T s e
° oAll21  ssfloB1
L H L | B2 AtoB2 oB3[]22  3s[loB2
L H H z Disconnect 10A[ 23 34 ] 10B1
H L L Disconnect 1083[]24 33 ] 10B2
H L H | B3 AtoB3 11Afl2s  s2[] 1181
H H L | Bt AtoBi 1183[]26  a1fl11B2
H H H | B2 AtoB2 12a{]27  30[] 12B1
12B3[]28 29[l 12B2
logic diagram
———
1 of 12 Channels
1A K 1B1
183 ‘ 1B2

— ) .
Flow Control
so —
S1
S2

PRODUCTION DATA information Is current as of publication date.
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SN74CBT16214
3-TO-1 BUS-SELECT SWITCH

SCDS008C - MAY 1993 — REVISED MAY 1995

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

Supply VOIAgE range, VGG « v v vvvr vttt iiieaiiaia i iaiienenans -05Vto7V
Input voltage range, Vi (see Note 1) ...oniieiie ittt -05Vto7V
Continuous channelcurrent .............cccvvvvnn. e e 128 mA
input clamp current, K (V)<O) e e e -50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): DGG package .................. 1w

DLpackage .........covvnuennnn 1.4W
Storage temperature range, Tstg -+« -« «xeerenerennnerunia i -65°C to 1560°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

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

recommended operating conditions

MIN MAX| UNIT
Vce Supply voitage 4 55 \
VIH High-level input voltage 2 \)
VIL Low-level input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

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

PARAMETER TEST CONDITIONS MIN TYPt MAX]| UNIT
VIK Vcc=45YV, ll=-18mA -1.2 \
! Vec =0, V=55V 10 uA
Voo=55V, V| =55V or GND +1
Icc Vec=55V, lo=0, V| = Vg or GND 3| pA
AlgcS Voc=5.5V, Oneinputat3.4V, Other inputs at Vo or GND 251 mA
Ci | Control pins  |Vvj=3Voro 4 pF
Cio(OFF) Vo=3Vor0, A=7 75 pF
) = 64 mA 4 7
9 Voo =45V Vi=0. 1| = 30 mA 4 7] @
Ton cC |
Vi =24V, I =15 mA 6 12

¥ All typical values are at VoG = 5 V, T = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcge or GND.

' Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

4-20
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SN74CBT16214
3-TO-1 BUS-SELECT SWITCH

SCDS008C ~ MAY 1993 — REVISED MAY 1995

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

Vec=5V
FROM T0 Voc=4V
+0.5V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN  MAX MIN MAX
togT AorB 0.25 0.25
pd BorA ns
tod s 55 139 16.3
ten S AorB 51 145 16 ns
tdis S AorB 36 117 12.1 ns

1 This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the
switch and a load capacitance of 50 pF.

PARAMETER MEASUREMENT INFORMATION

oTV TEST st
S1 Open
500 0 O Open tpd P
From Output pe tpLZ/tPZL 7V
Under Test GND tpHZ/tPZH Open
CL=50pF Q
(see Note A) I 500
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
|
L || 35V
______ ay Output [ ! -
Input 15V 1.5V Waveform 1 I X5V | Y voL+03v
l | ov s:"’:";; | < Vo
4 | | | see Note | tPHZ _"
PLH } H———i:— tPHL Output tpzH ¥ :d— |
———— VoH
| ——— VOoH Waveform 2 Vou —03V
Output 15V 15V S1at Open OH
VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

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

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

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

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

F. tpzL and tpzH are the same as tgp.

G. tpLH and tpH are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16232
SYNCHRONOUS 16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS009 - MAY 1995

©® 5-Q Switch Connection Between Two Ports
©® 0.25-ns Maximum Propagation Delay
® TTL-Compatible Input and Output Levels

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

description

The SN74CBT16232 is a 16-bit to 32-bit
synchronous switch used in applications in which
two separate data paths must be multiplexed
onto, or demultiplexed from, a single path.

Two select inputs (SO and S1) control the data
flow. A clock (CLK) and a clock enable (CLKEN)

synchronize the device operation. When CLKEN

is high, the bus switch remains in the last clocked
function.

The SN74CBT16232 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
S1 SO CLK |CLl

KEN FUNCTION
Last state

Disconnect
AtoB1andAtoB2
AtoBlorBitoA
AtoB2orB2to A

I I rr X
I r I r X
- 2 2 -5 X
mrrrrr- IX

DGG OR DL PACKAGE
(TOP VIEW)

10B1 [}16 41]]9B2
10B2 [}17 40{} 10A
11A[}18 391 11B1
12B1 []19 38} 11B2
12B2 []20 371112A
13A []21 361] 13B1
14B1 [ 22 35[]13B2
14B2 []23 341]114A
16A [}24 33[] 1581
16B1 [J25 32[]15B2

CLKEN[j28  29[]st

ADVANCE INFORMATION concerns new products In'c the samplll;ghor

tpeclﬁutlons are subncl 1o change without notice.
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NOILVINHO4NI SONVAQY

SN74CBT16232
SYNCHRONOUS 16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS009 — MAY 1995

logic diagram (positive logic)

__—CLKEN'—CD—
CLK —————
S0 D
CE
> CLK
s1 D
L Jce R N e
: 1 of 16 Channels |
> CLK : ‘
L] (]
1A — — 1B1
L] L]
. .
1] pn— 1]
! TT — 182
" 1]
- ]

cemsseccccccccnacncss

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

SUPPIY VOIAGE TANGE, VGG «« vt v eteeeaet e et e e et e e i eaeanees -05Vto7V
Input voltage range, Vi(see Note 1) ... .ot i e -05Vto7V
Continuous ChanNEl CUITENE . ... ...ttt et it et i e 128 mA
Input clamp current, LK (V1<) oo inii i e it ittt i i i -50 mA
Maximum power package dissipation at T = 55°C (in still air): DGGpackage ..................... 1w

DLpackage ...........covvvnnnnnn 1.4W
Storage temperature range, Tgtg - ... vvveiiiiiii —-65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

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

recommended operating conditions

MIN NOM MAX | UNIT
Vee Supply voltage 4 5.5 \
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
TA Operating free-air temperature - 40 85 °C
Q‘ TEXAS
" INSTRUMENTS
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SN74CBT16232
SYNCHRONOUS 16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS009 ~ MAY 1995

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViK Vec=45V, lj=-18 mA -1.2 v
Iy Vcc=55V, V|=55VorGND +5| pA
lcc Vecc=55V, lp=0, V=V or GND 31 pA
Algct | Control pins Vocc=5.5V, Oneinputat3.4V, Otherinputs atVgc or GND 25| mA
Ci Control pins Vi=3Vor0 45 pF
CioOFF Vo=3Vor0 4 pF
Ve =4V, Vi=24YV, Il =15 mA
V|=0, I| =64 mA
fonS Q
Vcc =45V V=0, Ij =32 mA
Vi=24YV, lj=15mA

1 All typical values are at Voo = 5 V, TA = 25°C.
This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

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

PARAMETER (I':“:,’:.) (ouTrgun MIN  TYP MAX| UNIT
tod" AorB BorA 026| ns
ten CLK BorA ns
tdis CLK BorA ns

switch and a load capacitance of 50 pF.

T This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on-state resistance of the

s
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NOILVYINHO4NI SONVAQY

SN74CBT16232
SYNCHRONOUS 16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS009 - MAY 1995

PARAMETER MEASUREMENT INFORMATION

TEST S1
tod Open
From Output tpLZ/tPZL 7V
Under Test _I_ tpHZ/tPZH Open
CL =50 pF 500 Q
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input 1.5V 15V W";‘:':t";"‘l
| ov
| | (see Note B)
thLH ——» |

| —»—t
| | PHL Output
__/'/—1\‘: YoH Gt opon

Output 15V 15V
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

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

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

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

. tpLz and tpHz are the same as tgjs.

. tpz| and tpzi are the same as tgp.

- tpLH and tpH|_ are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms

@
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SN74CBT16233
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS010 - MAY 1995

® 5-Q Switch Connection Between Two Ports DGG O%gl;lré\CKAGE
©® 0.25-ns Maximum Propagation Delay m W)
® TTL-Compatible Input and Output Levels 0A1[]+ v 56 % 1B1
® Package Options Include Plastic Thin 1B2[]2 551 2B1
Shrink Small-Outline (DGG) and 300-mil 2B2(]3 54[] 0A2
Shrink Small-Outline (DL) Packages 0A3[}4  s3[]1B3
1B4[]s 52[]2B3
description 2B4[le 51[] 0A4
0A5 50]] 1B5
The SN74CBT16233 is a 16-bit to 32-bit switch 156E .o %235
used in applications in which two separate data 28609 ssf]0ns
paths must be multiplexed onto, or demultiplexed oa7llio  47[]187
from, a single path. This device can be used for 188l 1 a6[]287
memory interleaving, where two different banks of ogsfl 12 ss5[Jons
memory need to be addressed simultaneously. anoflia safJ GND

The SN74CBT16233 can be used as two 8-bit to

e : . e Vocll14  43[JVee
16-bit multiplexers or as one 16-bit to 32-bit 1aollts  42[)1B9

multiplexer.
1B10[J16  41[J2B9

Two select inputs (SELO and SEL1) control the 2B10f}17  40[]1A10
data flow. When the TEST inputs are asserted, the 1A11[J18  39])1B11
A port is connected to both the 1B and the 2B 1B12[] 19 38[]2B11
ports. SELO, SEL1, and the TEST inputs can be 2B12[}20 37[]1A12
driven with a 5-V CMOS, a 5-V TTL, or a 1A13[]21 36[] 1813
low-voltage TTL driver. 1B14[]22  35[]2B13
The SN74CBT16233 is specified by design not to 21428 3¢[11A14
have through current when switching directions. 1a15[J24  33{]1B15

1B16[]25  32[]2B15
2B16[]26  31[]1A16
TESTO[]27  30[]sELo
TEST1[J28  29[]SEL1

The SN74CBT16233 is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE
SELO,1 | TEST 0,1 FUNCTION
L L Ato1Bor1Bto A
H L Ato2Bor2Bto A
X H Ato 1B and A to 2B
w&ougumﬁmxg.mm wwm :,' ugmm u:t& i Copyright © 1995, Texas Instruments Incorporated
mmtwp:t.yﬁmmm processing does not necessarily include b TEXAS
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SN74CBT16233
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS010 — MAY 1995

logic diagram (positive logic)

SELO

Do
—

o

L 4
: One of Eight |
' Channels .

L} (]
0An : TT : 2Bn
[} 1]

L} L]

. —_— L]

: TT +— 1Bn
L] L]
CSoeseccccncccccnssavncand
SEL1
TEST4 DC D

geccccheclecccccacanna
' Oneof Eight |
] Channels .
[} L]

1An — TT +— 2Bn
L] .
. .
1] p— L]
: TL : 1Bn
. .
- L]

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

Supply VOItage range, VGG - .« vvvetrrntieiiitiiiiiiiiieitatesatrriearanananaass -05Vto7V
Input voltage range, Vi(see Note 1) ..ottt -0.5VtoVec+05V
Continuous channel Current . ... ..ot i i it ittt it iaa it i i aaans 128 mA
Input clamp current, Ik (VI<0) orinnr i i it it e s -50 mA
Maximum power package dissipation at Tp = 55°C (in still air) (see Note 2): DGG package .......... 1W

DLpackage ........... 1.4 W
Storage temperature range, Tgtg -« .« v cvvveererriiiniiniie i -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.
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SN74CBT16233
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS010 - MAY 1995

recommended operating conditions

MIN NOM MAX| UNIT
\ole} Supply voltage 4.75 5.25 v
VIH High-level control input voltage 2 Vv
ViL Low-level control input voltage 0.8 \"
TA Operating free-air temperature 0 70 °C

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

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
VIK Vocc=4.75V, l|==18 mA -1.2 1
| Vec=0 Vi=525V 10] pA
Vecc=5.25V, Vi =5.25V or GND 11 pA
lcc Vecc =525V, lp=0, Vi =Vcc or GND 3| pA
Algct Vece=55V, One input at 3.4 V, Other inputs at Vg or GND 25| mA
C | Control pins |V)j=3Vor0 4.5 pF
COFF Vo=3Vor0 pF
Vecc =475V, V|=0, I =12mA 5 7
ron§ Q
Voc =475V, Vi=24V, Ij=8mA 10 15

1 Al typical values are at VoG = 5 V, Tp = 25°C.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Veg or GND.
§ Measured by the voltage drop between A and B terminals at the indicated current through the switch. On-state resistance is determined by the

lower of the voltages of the two (A, B) terminals.

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

FROM TO Ta =0°C to 70°C
PARAMETER UNIT

(INPUT) (OUTPUT) MIN TYPT MAX

tpd! AorB BorA 025| ns

thd SELO, SEL1 A 16 36 53| ns
t 13 36 52

en TESTO, TEST1 OR SELO, SEL1 B ns
tdis 05 39 53

1 All typical values are at VoG = 5 V, Tp = 25°C.
1 This parameter is characterized but not tested. This propagation delay is dus to the RC time constant of the typical on-state resistance of the
switch and a 50-pF load capacitance.

“5’ TEXAS
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SN74CBT16233
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER

SCDS010 — MAY 1995

PARAMETER MEASUREMENT INFORMATION

o’V TEST st
81 o tpd Open
From Output 50002 Open tpLZ/tPzL 7V
Under Test GND tPHZ/tPZH Open
Cp = 50 pF 5000
(see Note A) I
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
______ 3V Output
Input . . Waveform 1
15V ! 1.5V ov Stat7v
| | (see Note B)
tpLH —¢—b l

| —>—t
| | PHL Output
| ———VoH Waveform 2
Output S1 at Open
i ___/W Vo (eeNoteB)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. G includes probe and jig capacitance.

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

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

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

E. tpLz and tpz are the same as tgs.

F. tpzl and tpzH are the same as tgp.

G. tpLHand tpHL are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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Texas Instruments
Crossbar Switches
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Advanced System Logic — Semiconductor Group
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IMPORTANT NOTICE

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

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent T| deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

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

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

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1995, Texas Instruments Incorporated
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What Are Texas Instruments Crossbar Switches?

Crossbar switches are high-speed bus-connect devices. Each switch consists of an N-channel MOS transistor driven
by a CMOS gate. When enabled, the N-channel transistor gate is pulled to V¢ and the switch is on. These devices
have an on-state resistance of approximately 5 Q and a propagation delay of 250 ps. They are capable of conducting
a current of 64 mA each. The transistor clamps the output at = 1 V less than the gate potential, regardless of the level
at the input pin. This is one of the N-channel transistor characteristics (see Figures 1 and 2). Note the = 1-V difference
between the gate (V) and the source (V) at any point on the graph.

5.0

4.5

4.0

3.5

3.0

25

Vo~- Output Voltage -V

1.5

1.0

0.5

3 35 4.0 4.5 5.0
Vce - Supply Voltage ~V
Figure 1. Output Voitage Versus Supply Voltage

5 T
Vec=5V
4
>
]
£,
[}
2
1
0
0 1 2 3 4 5

Vj - Input Volitage -V
Figure 2. Output Voltage Versus Input Voltage
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The on-state resistance (roy,) increases gradually with Vjuntil Vyapproaches Ve — 1V, where 1, rapidly increases,
clamping Vg at Voc — 1 V (see Figure 3). Also, by the nature of the N-channel transistor design, the input and output
terminals are fully isolated when the transistor is off. Leakage and capacitance are to ground and not between input
and output, which minimizes feedthrough when the transistor is off.

16

14

12 /
o /

fon — On-State Resistance -
(-]
~

(1] 0.5 1.0 1.5 2.0 25 3.0 3.5
V| - Input Voltage -V

Figure 3. On-State Resistance Versus Input Voltage



Bus Switches Provide 5-V to 3-V Translation When 3-V Supply Line Is Not Provided

These devices also can provide bidirectional 5-V to 3-V translation with minimal propagation delay or direction
control, using only a 5-V supply line and a diode. Figure 4 illustrates this application. A 4.3-V V¢ can be created
by placing a diode between Ve and the switch. This causes gate voltage of 4.3 V due to the diode drop of
approximately 0.7 V. This drop, coupled with the gate-to-source drop of 1 V, brings Vo to a maximum 3.3-V level
that can be used to drive a signal in a 3-V environment.

These devices consume very little current (Icc = 3 pA). This current is not satisfactory for the diode to operate. Using
a resistor from the cathode of the diode to GND allows more current from the supply voltage, causing the diode to
operate and to clamp at the specified 4.3 V (see Figure 4). The recommended value of the resistor is 1 K or less.

Veg=5V

R
OE -
Vg=43V

/ / TTL-Level Signal

3-VCPU » \ »| 5-VMemory

3.3 VMAX
3-V Memory » r-—b 5.V IO
3Ve—>» 5V

Figure 4. 5-V TTL to 3-V TTL Translator System

Bus Switches Can Be Used to Replace Drivers and Transceivers in Bus Applications

Bus switches introduce near-zero propagation delay. They can replace drivers and transceivers in systems in which
signal buffering is not required. They can be used in a multiprocessor system as a fast bus connect, or they can be
used as a bus-exchange switch for crossbar systems, ping-pong memory connect, or bus-byte swap. These devices
also can replace relays that are used in automated test equipment (ATE) to connect or disconnect load resistors in
negligible time with the same low on-state resistance and without relay-reliability problems.
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Bus Switches Convert TTL Logic to Hot-Card Insertion Capability

This application is used mostly in systems that require hot-card insertion or removal of cards without disturbing or
loading down the bus. These systems are designed to run continuously and cannot be shut down for any reason, such
as telephone switches, manufacturing controls, real-time transaction systems, and airline-reservation networks.
These systems/cards use some logic families like ACL, HCMOS, etc., which do not provide isolation from the bus
when power is partiaily removed, causing system error. Also, connectors are designed so that the ground pins are
connected first, followed by the signal pins, then V¢ last. In this condition, the existing logic must ensure that the
1/O signals do not disturb or load down the bus. This assurance cannot be achieved using CMOS logic since it contains
P-channel transistors that provide an inherent diode between the I/O pins and V. The diode is forward biased when
driven above Vc (see Figure 5). In a situation where V¢ is disconnected, these diodes are capable of pulling the
system bus to approximately one diode drop above ground, leaving the bus disturbed.

Vec=0V

Input Output

Figure 5. ACL Direction of Current Flow When Vgc =0V

Another issue to consider is that, when V¢ is ramping but still below the device-operating voltage, the logic should
ensure that the outputs are in the high-impedance state and that the bus is totally isolated until the card is ready for
operation. Finally, the capacitance of the card must be seen by the system bus as low as possible so that when the card
is inserted and the capacitance is charged up, disturbance or bus error does not occur.

There are two solutions to this problem; one is to use Texas Instruments BiCMOS technology (BCT) or advanced
BiCMOS technology (ABT) families, since both ensure the input and output to be off when V¢ is removed due to
the absence of the clamping diodes to Vo (see Figure 6). They also provide an active circuit that ensures the output
to be in the high-impedance state during part of the V¢ power up or power down.

No Path to Vco

Input PY Output
)
)

Figure 6. No ABT Current Flow When Voo =0V
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The second solution is to use the Texas Instruments CBT family. This can be done by placing the switch between the
card logic and the connector to serve as an isolator when power is removed. The switch uses an n channel that prevents
the current from flowing into the switch when powered down (see Figure 7). One device in particular, the
SN74CBT6800, is designed specifically for hot-card insertion. It has a built-in channel pullup tied to a bias voltage
(BIASV) that is provided to ensure power up with the buses not connected. Other devices can be used in the same
manner, however, to ensure the high-impedance state during power up or power down. The enable pins of the switch
should be tied to Ve through a pullup resistor. The minimum value of the resistor is determined by the
current-sinking capability of the driver (see Figure 8).

Bus
Plug-In Card

Connector CcBT Ii—il Logic I/0

Figure 7. Hot-Card Insertion Application

cPU
Memory 'i—b
Vee

Vce IR

Control Circuit Enable Pin (active low)

= ot
l | CBT Device

1 IoL > IR, so the control signal can override the pullup resistor.

Figure 8. Power-Up High-Impedance State With CBT

Conclusion
Texas Instruments crossbar switches can be used in several applications. Although they are simple N-channel

transistors, they are capable of providing several important bus functions, such as hot-card insertion, near-zero-delay
communication, 5-V to 3-V translation, and memory management in multiprocessor environments.
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ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical
outline drawings shown in this section.

Factory orders for circuits described in this data book should include a three-part type number as explained in the
following example.

EXAMPLE: SN 74CBT3245 PW LE

Prefix /
MUST CONTAIN TWO TO FOUR LETTERS

SN = Standard prefix

SNJ = MIL-STD-883 processed and

screened per JEDEC Standard 101

Unique Circuit Description
MUST CONTAIN SIX TO TWELVE CHARACTERS

Examples: 74CBT3125
74CBT16233

Package
MUST CONTAIN ONE TO THREE LETTERS

D, DW = plastic small-outline package

DB, DL = plastic shrink small-outline package
DGG, PW = plastic thin shrink small-outline package
JT = ceramic dual-in-line package

W, WD = ceramic flat package

(from pin-connection diagram on individual data sheet)

Tape and Reel Packaging
Valid for surface-mount packages only. All orders for tape and reel must be for whole reels.
MUST CONTAIN ONE TO TWO LETTERS

LE = Left-embossed tape and reel (required for DB and PW packages)
R = Standard tape and reel (required for DGG; optional for D, DW, and DL packages)
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MECHANICAL DATA

D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PIN SHOWN

PINS **

) G000z @)
0.010 (0,25) (W) 0.197 | 0.344 | 0.394
_" l 0.014035) 3"” L AMAX | (500 | (875 | (10,00)

0.189 | 0.337 | 0.386

HHAHHHH H | AMN | g0 | ®55) | (980

0.244 (6,20)
0.228 (5,80)

14

0.008 (0 20) NOM

0.157 (4,00)
0.150 (3,81)

Gage Plane

BB 0 E

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

T, ey (Oh
ooz | Eewee] ~—"

0.069 (1,75) MAX 0.004 (0,10)

0°-8°

4040047/B 10/94

All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
Four center pins are connected to die mount pad.

Falls within JEDEC MS-012

NOTES:

moow>»
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MECHANICAL DATA

DB (R-PDSO-G**) | PLASTIC SMALL-OUTLINE PACKAGE
28 PIN SHOWN

28
HAAHARHARH AR
5[0 620 . 0,11NOM
© JL T
GagePlane | | ¢
EEEE R L
A 1,08
\
kIIHHH””””H”HHHH‘—JL Seating Plane }
2,00 MAX 0,05 MIN— ~—
oM PNS™ 1 44 | 16 | 20 | 24 28 | 30 | 38
A MAX 650 | 650 | 7,50 | 850 | 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30
4040065 /B 10/94

NOTES: A. Alllinear dimensions are in millimeters.

. This drawing is subject to change without notice.

. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
. Falls within JEDEC MO-150

oow
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MECHANICAL DATA

DGG (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
48 PIN SHOWN
PNs ] s o
DIM
0,3

050 "— "-0_— A MAX 12,80 | 14,30 | 17,20

48

ARARAAAAAAAAAARAAAAAAAR AMN | 1240 | 1390 | 1680

=SSP
g
PN ®

o
»
(=3
(-]
3

(-]
8
<
8

==

©)
R

A

g ”” |H|”||HH”HH“””“”“”“”||“|| _+_ Seating Plane \]
1,20 MAX o,1ommT [a]o,10]

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.

4040078/B 10/94
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MECHANICAL DATA

DL (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
48 PIN SHOWN

PINS **
DIM

0.380 | 0630 | 0.730
AMAX | (965) | (16,00) | (18.54)

0.025 (0,635)
0.012 (0,305) A MIN 0.370 | 0.620 | 0.720
0,008 (6 2031 - 9,40) | (15,75) | (18,29)
*”" 0,008 (0,203)
48 25

HREARERRELRERRERRERELE

0.006 (0,15) NOM

0.299 (7,59)

0.291 (7,39) ‘
0.420 (10,67) i
O 0.395 (10,03) 1 Gage Plane i

E 0.010 (0,25)

HHHHHHHHHHHHHHHHHHHHHHHH_____J[

1 24 0°-8°
0.040 (1,02)

A 0.020 (0,51)
- - N
o WUERHUEARAREOHRMATAR N . seatmgriane ]
L 0.110 (2,78) MAX 0.008 (0,20) MIN j (=] 0.004(0,10)
4040048/ 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

X
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MECHANICAL DATA

DW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
16 PIN SHOWN

PINS **
DIM

0.020 (0,51)
0.014 (0,35) 0.010 (0,25) () A MAX 0410 | 0510 | 0.610 [ 0.710

(10,41) | (12,95) | (15,49) | (18,03)

o ;
0.400 0.500 0.600 0.700
H H H H H H H H_]A AMIN | do1) | (1270) | (1524) | (17.78)

16 20 24 28

0.419 (10,65)

0.400 (10,15)
0.299 (7,59) 0.010 (0,25) NOM
0.293 (7,45) l

r

Gage Plane _L
E 0.010 (0,25)

0.050 (1,27)
0.016 (0,40)

NLEELLE

A

UL
0.012 (0,30
0.104 (2,65) MAX 0.004 :0,10;

Seating Plane

[=[o0es@io]

\
I'L

4040000/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

. This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
Falls within JEDEC MS-013

cow
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MECHANICAL DATA

|
JT (R-GDIP-T**) CERAMIC DUAL-IN-LINE PACKAGE
24 PIN SHOWN
PINS**
e
A DIM 24 28
=y g 1.280 1.460
AAAANAAAANNT a5 | v
1.240 1.440
f AMIN (3150) | (36,58)
0.300 0.291
L L L P L LA LA B MAX 762 | .09
1 AJ
0.245 0.285
0.065 (1,65 B MIN
0.045 (1,14) (6.22) (7,24)
0.320 (8,13)
0.015 (0,38) MIN 0.290 (7,37)
0.200 (5,08) MAX I
l Seating Plane
o
0.130 (3,30) MIN
—’l 0.100 (2,54) @39 015 L/
0.023 (0,58)
0.015 (0,38) 0.010 (0,25) NOM
4040110/B 10/94
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E. Falls within MIL-STD-1835 GDIP-T24 and GDIP-T28 and JEDEC MO-058AA and MO-058AB

s
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MECHANICAL DATA

PW (R-PDSO-G**)
14 PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0,32

O

e
e

|

EELEEL
— A —

E 1,20 MAX 0,10 MIN ﬁ
PINS = 8 14 16 20 24 28
DIM
A MAX 3,30 5,30 5,30 6,80 8,10 10,00
A MIN 2,90 4,90 4,90 6,40 7,70 9,60
4040064/B 10/94
NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
INSTRUMENTS
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MECHANICAL DATA

W (R-GDFP-F24) CERAMIC DUAL FLATPACK
0.375 (9,53)
Base And Seating Plane ¢ 0.340 (8,64) —>
| | |
H ] N
] - | ==
T | 0.006 (0,15) _|
| | 0.004 (0,10)
0.090 (2,29) | 0.395 (10,03) l 0.045(1,14)
0.045 (1,14) ¢ 0.360 (9,14) —> 0.026 (0,66)
— 0:360(8,14) ’ l¢— 0:360(8,14)
0.240 (6,10) | | 0.240 (6,10)
| 1 24 | 0.019 (0,48)
} | ; 0.015 (0,38)
{ I | I /20N | |
T ED=S LT 3
[ 1 1 ]
| I
[ —1 1 ]
| !
[ 1 1 ]
| |
[ 1 1 ]
| ! 0.050 (1,27)
[ 1 | - ]
0.640 (16,26) ! !
0.490 (12,45) | ; 1 [ i ]
1 l
[ 1 | - ]
| |
| |
[ HE |- ]
| |
| |
[ M| | - ]
1 T
| | 1 | } | 0.030 (0,76)
— 0.015 (0,38)
| Doy A | |
[ ! e __ — LN || f
12 30°TYP 13 +
1.115 (28,32)
0.840 (21,34)
4040180-5/B 10/94
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Falls within MIL-STD-1835 GDFP2-F24 and JEDEC MO-070AD
E. Index point is provided on cap for terminal identification only.
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MECHANICAL DATA

WD (R-GDFP-F**) CERAMIC DUAL FLATPACK
48 PIN SHOWN
NO. OF A
1id
PINS MIN MAX
48 0.630 0.730
(16,00) (18,54)
0.120 3,05 s 0.610 0.710
0.075 (1,91) (15,49) (18,03)
— 0.005 (0,13) NOM
' —
le 1.200 (30,50) N
0.950 (24,13)
0.390 (9,91)
0.370 (9,40)
1 48
¢ \J ,
‘ = __{ 0.025 (0,64)
A c
! _£ 0.010 (0,25) TYP
24 25
4040176/8B 10/94
NOTES: A. Alilinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for pin identification only.
E. Falls within MIL-STD-1835: GDFP1-F48 and JEDEC MO-146AA

GDFP1-F56 and JEDEC MO-146AB
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