SN74CBTS3384

10-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS024L — MAY 1995 — REVISED NOVEMBER 2001

® 5-Q Switch Connection Between Two Ports

DB, DBQ, DGV, DW, OR PW PACKAGE

. TOP VIEW
® TTL-Compatible Input Levels ( )
description 1B 1 ™~ 24l Ve
p 1B1[] 2 23[] 2B5
The SN74CBTS3384 provides ten bits of 1A1(} 3 22[] 2A5
high-speed TTL-compatible bus switching with 1A2] 4 21] 2A4
Schottky diodes on the 1/Os to clamp undershoot. B2 5 20(] 2B4
The low on-state resistance of the switch allows 1B3 |} 6 19[] 283
connections to be made with minimal propagation 1A3 ] 7 18[] 2A3
delay. 1A4[] 8 17]] 2A2
L . . . 1B4 | 9 16 |J 2B2
The device is organized as two 5-bit bus switches I
, eyl 1B5[J 10 15|]2B1
with separate output-enable (OE) inputs. When
— L \ 1A5 11 14[]2A1
OE islow, the switch is on, and port A is connected ono[l 12 1sf] 208
to port B. When OE is high, the switch is open, and
the high-impedance state exists between the two
ports.
ORDERING INFORMATION
ORDERABLE TOP-SIDE
T
A PACKAGE PART NUMBER MARKING
Tube SN74CBTS3384DW
SOIC - DW CBTS3384
Tape and reel SN74CBTS3384DWR
= s SSOP - DB Tape and reel SN74CBTS3384DBR CR384
— o]
SSOP (QSOP) —DBQ | Tape and reel | SN74CBTS3384DBQR | CBTS3384
TSSOP — PW Tape and reel | SN74CBTS384PWR CR384
TVSOP - DGV Tape and reel SN74CBTS3834DGVR | CR384

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines
are available at www.ti.com/sc/package.

FUNCTION TABLE

(each 5-bit bus switch)

INPUTS INPUTS/OUTPUTS
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
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10-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS024L — MAY 1995 — REVISED NOVEMBER 2001

logic diagram (positive logic)

3 2
1A1 1B1
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11 - - 10
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2A1 14 J_L 15 2B1
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[ ] — T — [
22 - - 23
2A5 % | | % 2B5
20E 13 {>c J T

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

Supply VOItage range, VoG -« oo v oot -05Vto7V
Input voltage range, V| (See NOte 1) .. ... ..o e -05Vto7V
Continuous channel CUITENt . .. .. e 128 mA
Input clamp current, ik (VI/o < 0) oot -50 mA
Package thermal impedance, 035 (see Note 2): DB package ................ ... ... .ot 63°C/W
DBQpackage ............. . i 61°C/W
DGV package ..........ciiiiiiiiiiii, 86°C/W
DWopackage .........ccoiiiiiiiiiininnnnan. 46°C/W
PWpackage ...........coiiiiiiiiiiiinannn, 88°C/W
Storage temperature range, Tggg -« vovovi 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 package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions (see Note 3)

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

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inpults, literature number SCBA004.
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SN74CBTS3384

10-BIT FET BUS SWITCH

WITH SCHOTTKY DIODE CLAMPING

SCDS024L — MAY 1995 — REVISED NOVEMBER 2001

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

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
A or B inputs -0.6
VIK - Vcc=45Y, | =-18 mA \%
Control inputs -1.2
| L Vcc =55V, V| =GND -1 A
! IlH Vcc =55V, V=55V 150 H
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 HA
AICC¢ Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Ci Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE = V¢ 6.5 pF
Vcc =4V, _ _
TYP at Ve = 4V V=24V, I|=15mA 14 20
fond V=0 I| =64 mA Q
Vcc =45V I| =30 mA
V=24V, I| =15 mA 10 15

T Al typical values are at Vcc =5 V (unless otherwise noted), 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 lowest voltage 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 FROM 10 Vec=4v Vg%; S/V UNIT
(INPUT) (OUTPUT)
MIN MAX [ MIN  MAX
tpd " AorB BorA 0.35 025| ns
ten OE AorB 62| 19 57| ns
tgis OE AorB 55] 21 52| ns

The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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10-BIT FET BUS SWITCH
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PARAMETER MEASUREMENT INFORMATION

o7V
From Output © Open
Under Test GND
CL =50 pF
(see Note A) I 5009
LOAD CIRCUIT
—————— 3V
Input fl.sv 15V
| } oV
tpLH H ‘4—“— tpPHL

| ———Vou
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tpd Open

tpLZ/tpzL v
tpHZ/tPZH Open

tpzH —pl — —»

35V

VoL +0.3V
———— VoL

\
|4 tPHZ

———— VOH
VoH-03V

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 tpyz are the same as tyjs.
tpzL and tpzH are the same as tap.
tpLH and tpy_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms

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

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2001, Texas Instruments Incorporated



Product Folder: SN74CBTS3384, 10-Bit FET Bus Switch With Schottky Diode Clamping
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PRODUCT SUPPORT: TRAINING

SN74CBTS3384, 10-Bit FET Bus Switch With Schottky Diode Clamping
DEVICE STATUS: ACTIVE

PARAMETER NAME | SN74CBTS3384

Voltage Nodes (V) |4, 5

Vcce range (V) 4.0t05.5

No. of Bits 10

ron(max) (ohms) |7

tpd max (ns) 0.25

FEATURES aBack to Top

5-£1 Switch Connection Between Two Ports
TTL-Compatible Input Levels

DESCRIPTION aBack to Top

The SN74CBTS3384 provides ten bits of high-speed TTL-compatible bus switching with Schottky diodes on the 1/0s to clamp undershoot. The low on-state resistance of the switch allows connections to be
made with minimal propagation delay.

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 the
high-impedance state exists between the two ports.

TECHNICAL DOCUMENTS aBack to Top
To view the following documents, Acrobat Reader 4.0 is required.
To download a document to your hard drive, right-click on the link and choose 'Save'.

DATASHEET aBack to Top
Full datasheet in Acrobat PDF: sn74cbts3384.pdf (71 KB,Rev.L) (Updated: 11/13/2001)

APPLICATION NOTES aBack to Top
View Application Notes for Digital Logic

16-Bit Widebus Logic Families in 56-Ball, 0.65-mm Pitch Very Thin Fine-Pitch BGA (Rev. B) (SZZA029B - Updated: 05/22/2002)
3.3-V to 2.5-V Translation with Texas Instruments Crossbar Technology (Rev. A) (SCDAOO4A - Updated: 04/03/1998)
5-V To 3.3-V Translation With the SN74CBTD3384 (Rev. B) (SCDAOO3B - Updated: 03/01/1997)

Bus FET Switch Solutions for Live Insertion Applications (SCDAOQ9 - Updated: 02/07/2003)

Evaluation of Nickel/Palladium/Gold-Finished Surface-Mount Integrated Circuits (SZZA026 - Updated: 06/20/2001)
Flexible Voltage-Level Translation With CBT Family Devices (SCDAOO6 - Updated: 07/20/1999)

Implications of Slow or Floating CMOS Inputs (Rev. C) (SCBAO04C - Updated: 02/01/1998)

Low-Voltage Bus-Switch Technology and Applications (SCDAOO5 - Updated: 12/01/1997)

Migration From 3.3-V To 2.5-V Power Supplies For Logic Devices (SCEAOO05 - Updated: 12/01/1997)

SN74CBTS3384 Bus Switches Provide Fast Connection and Ensure Isolation (Rev. A) (SCDAOO2A - Updated: 08/01/1996)
Selecting the Right Texas Instruments Signal Switch (SZZA030 - Updated: 09/07/2001)

T1 IBIS File Creation, Validation, and Distribution Processes (SZZA034 - Updated: 08/29/2002)
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SN74CBTS3384DBQR DB 24 -40 TO 85 ACTIVE View Product Content Regquest Samples
SSOP .
SN74CBTS3384DBR (DB) 24 -40 TO 85 ACTIVE View Product Content Request Samples
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- * e
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