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IMPORTANT NOTICE 
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products in such applications requires the written approval of an appropriate TI officer. Questions concerning 
potential risk applications should be directed to TI through a local SC sales office. 
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safeguards should be provided by the customer to minimize inherent or procedural hazards. 

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

8N74CBT3125 083125 PI5C3125 

8N74CBT3126t - PI5C3126 

8N74CBT3244 083244 P15C3244 

8N74CBT3245 083245 P15C3245 

8N74CBT3251 t 083251 P15C3251 

8N74CBT3253t OS3253 PI5C3253 

8N74CBT3257 083257 PI5C3257 

SN74CBT3306 - -
8N74CBT3345 - -
8N74CBT3383 083383, 083L383 PISC3383 

8N74CBT3384A 083384, 083L384 P15C3384 

8N74CBT3386t 083386 -
8N74CBT3388t 083388 -
8N74CBT6800 083800 -

t Please contact the Advanced 8ystem Logic hotline at (903) 868-S202 to learn more about plans for these devIces. 

package cross-reference guide 
TEXAS INSTRUMENTS QUALITY PERICOM 

D 81 W 

DB - -
DW 80 8 
pm - L 

:j: 8mallest CBT package 

~ThxAs 
INSTRUMENTS 
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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 (lEC) 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 

fmax 

ICC 

alcc 

ICEX 

II(hOld) 

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
Po = Cpd Vee2 f + Icc Vee· 

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

Supply current 
The current into· the Vee supply terminal of an integrated circuit 

Supply current change 
The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 
o V or Vee 

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

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

IIH High-level input current 
The current into· an input when a high-level voltage is applied to that input 

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

loff Input/output power-off leakage current 
The maximum leakage current int%ut of the input/output transistors when forcing the input/output to 
4.5 V and Vee = 0 V 

IOH 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 

IOL 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 

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

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 1-7 



GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

IOZ 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 

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

tdls 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, tdis = tpHZ or tpLZ' Open-collector outputs change only ifthey are low at the 

time of disabling so ldis = tpLH. 

ten 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 tpZL' Open-collector outputs change only if they are responding to data 
that would cause the output to go low so, for them ten = tpHL' 

th Hold time 
The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs at another specified input terminal. 
NOTES: 1. The hold time is the actual time interval between two Signal events and is determined by the 

system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is to be expected. 

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

tpd 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 (tpd = tpHL or tpLH) 

tpHL Propagation delay time, hlgh-to-Iow 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 

tpHZ 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 

tpLH 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 

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

1-8 

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 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



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

GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

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 

tpZL 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 

tsk(o) 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. 

tsu 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. 

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

VIH High-level Input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables. 
NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 

operation of the logic element within specification limits is to be expected. 

VIL 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. 

VOH 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 

VOL 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 

VT + 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 thresholp voltage, VT-

VT _ 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 + 

~1ExAs 
INSTRUMENTS 
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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: 

TJ = ReJAx PT+TA 

Where: 

T J virtual junction temperature 
RaJA thermal resistance, junction to ambient 
Pr total power dissipation of the device 
T A free-air temperature 

~ 
I 

i 
i 
i 
E 

I 
I 

~ 
CI> 
a: 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
VERSUS 

AIR VELOCITY 
130~----~----~----~--------~----~-----' 

14-Pln 0 Package 
120~--+----h~~----~--~---i 

16-Pln 0 Package 

2o-Pln OW Package 

50j---t---~~~~~ __ r-~ 

40r---~--_r--~----r---~---; 

30~----~----~----~--------~----~----~ 

o 100 200 300 400 500 600 

Air Velocity - Feetl Min 

Figure 1 

Figures 2 through 5 show power dissipation derating for the 8-, 16,- 20-, and 24-pin DB packages. 
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• Standard '125-Type Pinout 
• 5-0 Switch Connection Between Two Ports 

• TIL·Compatlble 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 
(DE) input is high. 

SN74CBT3125 
QUADRUPLE BUS SWITCH 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A 
1B 3 

20E 

Vee 
40E 

12 4A 
11 4B 
10 30E 
9 3A 
8 3B 

The SN7 4CBT3125 is available in Tl'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. 

logic diagram (positive logic) 

FUNCTION TABLE 

INPUTSJ 
INPUT OUTPUTS 

OE 
A,B 

L A=B 

H Z 

10E -~ 
2 IT 1A 

20E~ 
5 TT 2A 

30E~ 

3A 

40E 

4A 

9 TT 

~ 
12 TT 

~TEXAS 
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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, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 rnA 
Input clamp current, IK (VIIO < 0) ......................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB package .................. 0.5 W 
PW package .................. 0.5 W 

, Storage temperature range, Tstg •..•.••.•••.....•..••.•......••..•.•.•......•..•.• -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·e and a board trace length of 750 mils. 

For more information. refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book. literature number SCBD002B. 

recommended operating conditions 
MIN MAX UNIT 

Vee Supply voltage 4 5.5 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS MIN TYp:j: MAX UNIT 

VIK Vce=4V. 11--18mA -1.2 V 

II Vce- 5.5V •. VI-5.5 Vto GND ±1 I1A 
ICC Vec= 5.5V. 10=0. VI = VCC or GND 3 I1A 
Alec§ I Control pins Vcc= 5.5V. One input at 3.4 V. Other inputs at Vce or GND 2.5 mA 

Ci I Control pins VI- 3 VorO 3 pF 

eio(OFF) Vo =3 VorO. OE.Vce 4 pF 

VCC=4V. VI =2.4 V. II - 15 mA 16 22 

ron' 
VI =0. 11-64 mA 5 7 

VCC = 4.5 V VI =0. 
0 

11-30 mA 5 7 

VI -2.4 V. 11=15mA 10 15 

tAli typical values are at VCC = 5 V. TA = 25·C. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC 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. 

~1ExAs 
INSTRUMENTS 

2-4 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN74CBT3125 
QUADRUPLE BUS SWITCH 

SCDS021 - MAY 1995 

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

VCC=5V 
FROM TO VCC=4V 

PARAMETER ± O.BV UNIT (INPUT) (OUTPUT) 
MIN MAX MIN MAX 

tDdt AorB BorA 0.25 0.25 ns 

len ot AorB 1.6 5.4 6 ns 

leIis OE AorB 1 4.7 5.1 ns 

t ThIS parameter IS charactenzed but net 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 

S1 5000 
From Output - ..... ----4 ..... ~WIr---../ 

Under Test 

CL=50pF T 
(_Note A) 

5000 

LOAD CIRCUIT 

o 7V 

o Open 

Input L 1.5V \;'5-;--- 3V 

--" ,. OV 
tPLH ~ .I, ,I 14 ., tpHL 

1 1 I,----... ~t-I --VOH 
Output 11.5 V 1.5 V ____ ...J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capaCitance. 

TEST S1 

tpd Open 
tpL.Z!tPZL 7V 
tpHzltpzH Open 

Output 
Control 

(low-level 
enabling) ~ 1.'. l~---:: 

tPZL --.t 14- I ~ 
I I tPLZ-+j ,...-
I I I I 

Output --+\.i I I 
Waveform 1 I I 

S1 at7V I 
(_Note B) I 

tpZH~ 
tpHZ~ 

14-

VOL+O.3V 

3.5 V 

VOL 

Output 
waveform 2 
S1 atOpen 

1,.-__ + VOH 
VOH-O.3V 

(_ Note B) ___ .I 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

OV 

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

C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo z 50 0. tr s 2.5 ns, tf s 2.5 ns. 
D. The outputs are measured one at a lime wHh one transHion per measurement. 
E. tpLZ and tPHZ are the same as leIis. 
F. tpZL and tpZH are the same as len. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• Standard '126-Type Pinout 
• 5-0 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 Smail-Outline (PW) 
Packages 

description 

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

SN74CBT3126 
QUADRUPLE BUS SWITCH 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

Vee 
40E 
4A 
48 

2A 30E 
28 6 9 3A 

GND 7 8 38 

The SN7 4CBT3126 is available in TI's shrink small-outline package (DB), which provides the same 1/0 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 a5·C. 

FUNCTION TABLE 

INPUTSI 
INPUT OUTPUTS 

OE 
A,B 

H A=B 

L Z 

logic diagram (positive logic) 

10E~ 
2 IT 1A 

20E~ 

2A 

30E 

3A 

40E 

PRODUCT PREVIEW Infonnllion COIIC8IIII productlln the formlllva or _go ph... of d .. eIopment. Ch_ac _ and _ 
__ .redeoI9n goala. rexaslnalrU __ lherightto 
change or d .... ntI ... lh ... productB without notice. 

4A 

5 IT 

~ 
9 IT 

~ 
12 IT 

~1ExAs 
INSTRUMENTS 
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28 

38 

48 
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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 voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, IK (VitO < 0) .....................................•................... -50 mA 
Maximum power dissipation at TA = 55°e (in still air) (see Note 2): D package .....•............ 1.25 W 

DB package .................. 0.5 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg ..................................•..........•.... -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 devica reliability. 

NOTES: 1. The input and output negative-voHage 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, refertothe Package Thermal Considerationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voltage 4 5.5 V 

VIH High-level control input voltage 2 v 
VIL Low-level control input voltage 0.8 V 

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-4V, 11--18mA -1.2 V 

II VCC-5.5V, VI- 5.5 Vto GND ±5 IIA 
ICC VCC-5.5V, 10- 0, VI = VCC or GND 3 IIA 
AICC§ I Control pins VCC=5.5V, One input at 3.4 V, Other Inputs at VCC or GND 2.5 mA 

Ci I Control pins VI-3VorO 3 pF 

Cio(OFF) VO-3VorO, OE-VCC 6 pF 

VCC=4V, VI =2.4 V, 11-15mA 

ron~ 
VI -0, 11-64mA 5 7 n 

VCC-4.5V VI -0, II =30 mA 5 7 

VI -2.4 V, 11-15mA 10 15 

:j: Ail typical values are at VCC = 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 the B terminals at the indicated current through the switch. On-state resistance is determined 

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

-!i11ExAs 
INSTRUMENTS 
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SN74CBT3126 
QUADRUPLE BUS SWITCH 

SCDS020 - MAY 1995 

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

PARAMETER 
FROM TO 

MIN MAX UNIT 
(INPUT) (OUTPUT) 

tpdt AorB BorA 0.25 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 

SI 500n 
From Output --....--.... --'\III'v------" 

Under Test 

CL=SOpF 
(see Note A) I soon 

LOAD CIRCUIT 

o 7V 

o Open 

Input L~.sv \~S-;--- 3V 

---1\ I· OV 
tPLH I4 ~ II 

1 1 14 ~ tPHL 
1 1 
1 ,.----... ~rl -- VOH 

Output 11.5 V I.S V 
_____ -J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

SI at7V 
(see Note B) 

Output 
Waveform 2 
SI atOpen 

(see Note B) 

TEST SI 

tpd Open 

tpU/tpZL 7V 

tPHZ/tpZH Open 

\1.SV 

I ,~:---
tPZL-+! !4- I 

I I tpLZ~ 
I I I 

I 
I I VOL+O.3V 
I 
I ~PHZ~ 

tPZH -+I 
1 

VOH-O.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

3V 

OV 

3.SV 

VOL 

VOH 

OV 

B. Waveform 1 is for an output w~h internal cond~ions 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. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n. tr s 2.5 ns, tf S 2.5 ns. 
D. The outputs are measured one at a time w~h one transition per measurement. 
E. tpLZ and tpHZ are the same as !dis. 
F. tpZL and tpZH are the same as len. 
G. tpLH andtpHL are the same as Ipd. 

Figure 1. Load Circuit and Voltage Waveforms 

~1EXAS 
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• Functionally Equivalent to QS3244 
• Standard '244-Type Pinout 
• 5-0 Switch Connection Between Two Ports 
• TTL·Compatlble Control Input Levels 
• Package Options Include Plastic Shrink 

Small·Outline (DB), Small·Outline (OW), 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. 

SN74CBT3244 
OCTAL BUS SWITCH 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

10E 1 Vee 
20E 
181 

2A4 

182 
2A3 
183 

13 2A2 
281 9 12 184 

GND 11 2A1 
'-----' 

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 oac to 70 ac. 
FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

10E 20E 1A,1B 2A,2B 

L L 1A-1B 2A=2B 

L H 1Az1B Z 

H L Z 2A.2B 

H H Z Z 

~1ExAs 
INSTRUMENTS 
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SN74CBT3244 
OCTAL BUS SWITCH 

SCDSO01C - NOVEMBER 1992 - REVISED MAY 1995 

logic diagram 

1:1~ 1B1 

• • • • • 
1A4----, 

10£----1 

...---- 1B4 

2A1 -----, r-- 2B1 

• ..l..J... • • • • • 
2A4 2B4 

2OE-----' 

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

Supply voltage range, Vee ....•..................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .•........•....................•.................. -0.5 V to 6 V 
Continuous channel current .......................................•...................... 128 mA 
Clamp current, IK (VI/O < 0) ..............................•..•.....•....................• -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package ..........•....... 0.6 W 

OW package ................. 1.6 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg ..........•..................•.................... -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-voHage ratings may be exceeded if the input and output clamJ>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 

Vee Supply voHage 4.5 5.5 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

TA Operating free-air temperature 0 70 ·C 

~1ExAs 
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 Vee- 4.5V, 11=-lQmA -1.2 V 

II Vee- 5.5V, VI -5.5 VtoGND ±5 IlA 
ICC Vee- 5.5V, 10- 0, VI - Vee or GND 50 IlA 
Alec:!: I Control pins Vee- 5.5V, One input at 3.4 V, Other inputs at Vee or GND 3.5 rnA 

ei I Control pins VI-3VorO 3 pF 

Cio(OFF) Vo-3VorO, l5E-Vee 6 pF 

VI -0, 11-64mA 5 7 

ron§ Vee- 4.5V VI -0, 11-30mA 5 7 0 

VI -2.4 V, 11-15mA 10 15 

t All typICal values are at Vee - 5 V, TA = 25°C. 
:!: This is the Increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the swHch. 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO 
MIN MAX UNIT (INPUT) (OUTPUn 

tpd~ AorB BorA 0.25 ns 

len OE AorB 1 8.9 ns 

!dis l5E AorB 1 7.4 ns 

~ ThiS parameter IS charactenzed but not tested. This propagation delay IS based on the Re time constant of the typical on-state resistance of the 
swHch and a load capacitance of 50 pF. 

-!llExAs 
INSTRUMENTS 
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SN74CBT3244 
OCTAL BUS SWITCH 

SCDS001C - NOVEMBER 1992 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST 
Sl o Open 5000 

From Output_-. ___ -._--'VII'v-----" 
tpd 

tPLZ/tpZL 
Under Test tPHZ/tpZH 

5000 

Sl 
Open 
7V 

Open 

CL=50pF 
(see Note A) T 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) 

~1.6Y '-u~ ___ :: 
Input .L 1.5V \~5-;--- 3V 

---1'1 I· OV 
tPLH~ ~I II 

14 ~ tpHL 
1 1 

Output 
Waveform 1 

Sl st7V 
(see Note B) 

tPZL -+I I+- I ~ 
I 1 tpLZ~ I'" 

_--+1""",1 I 1 

1 I 
I 
1 

tpZH~ 
tpHZ~ 

14-

VOL + 0.3 V 

3.5 V 

VOL 

1,.----+ VOH 
1 ,.----..,~n - VOH 

Output !1.5V 1.5V 
____ oJ. VOL 

Output 
Waveform 2 
Sl atOpen 

(see Note B) 

VOH-0.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

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

Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 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 tdis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH andtpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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• Functionally Equivalent to QS3245 
• Standard '245-Type Pinout 
• 5-0 Switch Connection Between Two Ports 
• TTL-Compatible Control Input Levels 
• Package Options Include Shrink 

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

description 

The SN74CBT3245 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. 

SN74CBT3245 
OCTAL BUS SWITCH 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

NC 

A4 
A5 
A6 7 

A7 8 
A8 9 

GND 10 

14 

13 

12 

11 ....... -~ 

Vee 
OE 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

The device is organized as one 8-bit switch. When output enable (DE) is low, the switch is on and port A is 
connected to port B. When DE 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. 

logiC diagram 

FUNCTION TABLE 

INPUTS! 
INPUT OUTPUTS 

OE 
A,B 

L A=B 

H Z 

A1--, r-- B1 

• JLJL • • • • • 
A8 88 

OE----' 

-!!1TEXAS 
INSTRUMENTS 
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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 voltage range, Vcc .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 rnA 
Input clamp current, 11K (VI/O < 0) ........................................................ -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

OW package ................. 1.6 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................. -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 Gonsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

» recommended operating conditions 

C 
); 
Z o 
m -

VCC 

VIH 

VIL 

TA 

Supply voltage 

High-level control input voltage 

Low-level control input voltage 

Operating free-air temperature 

MIN MAX UNIT 

4 5.5 V 

2 V 

0.8 V 

-40 85 ·C 

Z electrical characteristics over recommended operating free-air temperature range (unless 
"T1 otherwise noted) 

o 
::rJ 
3: 
~ -o z 

PARAMETER TEST CONDITIONS MIN TYP:j: MAX UNIT 

VIK VCC =4.5 V, 11--18mA -1.2 V 

II VCC = 5.5 V, VI = 5.5 V or GND ±5 ).IA 

ICC VCC=5.5V, 10=0, VI = VCC or GND 50 ).IA 

AICC§ I Control pins VCC = 5.5 V, One input at 3.4 V, Other inputs at VCC or GND 3.5 mA 

Ci I Control pins VI =3VorO 3 pF 

Cio(OFFl Vo-3VorO, OE=VCC 6 pF 

VCC=4V, VI =2.4 V, 11=15mA 

ronl1 
VI=O, 11-64mA 5 7 

(l 
VCC -4.5V VI=O, 11-30 mA 5 7 

VI =2.4 V, 11=15mA 10 15 

:j:AII typical values are at VCC - 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. 
11 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. 

~1EXAS 
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SN74CBT3245 
OCTAL BUS SWITCH 

SCDS002C - NOVEMBER 1992 - REVISED MAY 1995 

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

PARAMETER 
FROM TO 

MIN MAX UNIT 
(INPUT) (OUTPUT) 

todt AorS SorA 0.25 ns 

ten OE AorS ns 

tdis OE AorS ns 

t This parameter IS charactenzed 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 

S1 5000 
From Output_-.>--_.-_.J\,f\,/Ir __ ---" 

Under Test 

CL=50pF 
(see Note A) T 5000 

LOAD CIRCUIT 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 

tpd Open 

tpLZ/tpZL 7V 

tpHzltpZH Open 

~ 1~Y i~---:: 
tPZL --+I 14- I 

I I tPLZ-+j 

Input L 1.5V \ -;'-5~--- 3V 
Output 

Waveform 1 
S1 at7V 

(see Note B) 

_---+1...,.1 I 
I I 

3.5 V 

---II I· OV 

tPLH 1l1li ~I 1 J 
II1II .. tpHL 

1 1 
1 ,.----~~ri -- VOH 

Output 11.5 V 1.5 V 
____ J VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

I I 
I tpHZ~ 

tpZH~ ~ 1 ___ + 

VOL+O.3V 
VOL 

VOH 
VOH-O.3V 

OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

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

C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Cl, tr s 2.5 ns, tf S 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 Idis. 
F. tpZL and tpZH are the same as len. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74CBT3251 
8·BIT TO 1·BIT FET MULTIPLEXER/DEMULTIPLEXER 

• Functionally Equivalent to QS3251 

• 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 Smail-Outline (PW) 
Packages 

description 

The SN74CBT3251 is an 8-bit to 1-bit 
high-speed TTL-compatible FET multiplexerl 
demultiplexer. The low on-state resistance of the 
switch allows connections to be made with 
minimal propagation delay. 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

83 
82 
81 
A 

NC 6 
DE 7 

GND 8 

Vee 
85 
86 
87 

12 88 
11 80 
10 81 
9 82 

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. 

82 

X 

L 

L 

L 

L 

H 

H 

H 

H 

PRODUCT PREVIEW 1_ ........ produc\Iln Ihe-'or := ph ... of dovalopmlllt. -. _. and _ 
• caIIo ...... deoIgn ....... _1 __ 1ht1tgh11O 

onge or dllcontln .. til ... PfOdUCII wtlhoul_ 

81 

X 

L 

L 

H 

H 

L 

L 

H 

H 

FUNCTION TABLE 

80 OE FUNCTION 

X H Disconnect 

L L AloB1 

H L AloB2 

L L AloB3 

H L AloB4 

L L AloB5 

H L AloB6 

L L AloB7 

H L AloBB 

-!!1 TEXAS 
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SN74CBT3251 
8-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER 

seDS019-MAY 1995 

logic diagram 

A 5 

=r==:: 

-;-

-;-

-r==:: 

--

--

T 
I Flow Control 

--

I 

12 B8 

13 

14 

15 

1 

2 

3 

4 

7 

11 

10 

9 

B7 

B6 

as 

B4 

B3 

B2 

B1 

OE 

SO 

Sl 

S2 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, IK (VI/O < 0) ......................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in stili air) (see Note 2): 0 package ................... 1.3 W 

DB package ................. 0.55 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg .................................................. -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. 
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2. The maximum package power dissipation is calculated using a iunction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations application note In the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74CBT3251 
8-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER 

SCDS019 - MAY 1995 

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voltage 4 5.5 V 

VIH High-level control input vo~age 2 V 

VIL Low-level control input vo~age 0.8 V 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Vce- 4.5V, 11=-18mA -1.2 V 

II Vee = 5.5 V, VI = 5.5 V to GND ±5 jIA 

ICC Vee = 5.5 V, 10=0, VI = VCC or GND 3 jIA 

alee* Control pins Vee -5.5 V, One input at 3.4 V, Other inputs at VCC or GND 2.5 rnA 

Ci Control pins VI-3 VorO 3 pF 

Cio(OFF) 
Aport 

Bport 
Vo=3VorO, DE = VCC 

6 
pF 

Vee=4V, VI =2.4 V, 11=15rnA 

ron§ 
VI -0, II = 64 rnA (optional) 5 7 

n 
Vec=4.5V VI =0, 11-30mA 5 7 

10 15 

3: 
w 
:; 
W 

t All typical values are at Vee - 5 V, TA _ 25·e. a:: 
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 0.. 

VI -2.4 V, 11-15rnA 

§ 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. b 

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

PARAMETER FROM TO 
MIN MAX UNIT (INPUT) (OUTPUT) 

tpd~ AorB BorA 0.25 ns 

~ This parameter IS characterized but not tested. This propagation delay is based on the Re time constant of the tYPical on-state resistance of the 
switch and a load capacitance of 50 pF. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAllAS. TEXAS 75265 2-21 

o 
a:: 
0.. 



"'tJ :a o c 
c: o 
-I 
"'tJ :a 
m 
S 
m :e 

SN74CBT3251 
8-BIT TO 1·BIT FET MULTIPLEXER/DEMULTIPLEXER 

SCDS019-MAY1995 

PARAMETER MEASUREMENT INFORMATION 

o 7V TE8T 81 

500n 
From Output_ ..... _~.-_'VVIr-__ .../ 

Under Test 

81 o Open tpd Open 

tpLzltpZL 7V 

tpHzltpZH Open 

CL=50pF 500n 
(see Note A) T rD 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) ~l'5Y ".~ ___ :: 

Input L 1.5V \1.5~--- 3V 

---11 I . OV 

tPLH~ ~I II 
14 ~ tpHL 

1 1 

Output 
Waveform 1 

81 at7V 
(see Note B) 

tpZL -+I 14- 1 
1 1 tPLZ~ 

__ +-1,;1 1 
1 1 
1 1 

1 

tpZH -+I 

3.5 V 

VOL + 0.3 V 
VOL 

~PHZ~ 

Ir---~ VOH 
I ,...----~- VOH 

Output !1.5V 1.5V 
____ oJ. VOL 

Output 
Waveform 2 
81 at Open 

(see Note B) 

VOH-0.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

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

Waveform 2 is for an output wHh internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns, tf S 2.5 ns. 
D. The outputs are measured one at a time with one transHion per measurement. 
E. tpLZ and tpHZ are the same as !dis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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SN74CBT3253 
DUAL 4·BIT TO 1·BIT FET MULTIPLEXER/DEMULTIPLEXER 

• Functionally Equivalent to QS3253 

• 5-0 Switch Connection Between Two Ports 

D, DB, OR PW PACKAGE 
(TOP VIEW) 

• TTL-Compatible Control Input Levels 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-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. 

OE1 1 
51 

184 
183 
182 
181 6 
1A 

GND 

OE1, OE2, SO, 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 

51 50 OE1 OE2 FUNCTION 

X X X H Disconnect 1 A 

X X H X Disconnect 2A 

L L L L 1At0181 and2At0281 

L H L L 1A to 182 and 2A to 282 

H L L L 1A to 183 and 2A to 283 

H H L L 1A to 1B4 and 2A to 284 

Vee 
OE2 
50 
284 

12 283 
11 282 
10 281 
9 2A 

SCDSOI8-MAY 995 

PRODUCT PREVIEW Intormlllon concarn. prod"'" In tho formative or 

~1EXAS 
Copyright © 1995, Texas Instruments Incorporated := ph... 01 d .. ~ant. Char_tic data and other 

• lications .. dealgn goal&. T .... lnstIUments _ the ~ghtto 
_ or dlaoontlnue ..... prod ..... without notl ... 
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SN74CBT3253 
DUAL 4·BIT TO 1·BIT FET MULTIPLEXER/DEMULTIPLEXER 

SCDS018-MAY1995 

logic diagram 

7 
1A 

-F"-

9 -r-
2A 

--
=r 

--

T 
I Flow Control 

-;--

--

J 

8 

5 

4 

3 

iO 

11 

12 

13 

1 

15 

14 

2 

1B1 

1B2 

1B3 

1B4 

2B1 

2B2 

2B3 

2B4 

OE1 

OE2 

SO 

S1 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 rnA 
Input clamp current, IK (VIIO < 0) ......................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package ................... 1.3 W 

DB package ................. 0.55 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg .................................................. -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. 
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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, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiGMOS 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 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Vee=4.5 V, 11=-18mA -1.2 V 

II Vee=5V, VI = 5.5 Vto GND ±5 IlA 
lee Vee = 5.5 V, 10=0, VI = Vee or GND 3 IlA 
tolee; Control pins Vee = 5.5 V, One input at 3.4 V, Other inputs at Vee or GND 2.5 mA 

Ci Control pins VI =3 VorO 3 pF 

Cio(OFF) 
Aport 

Bport 
Vo=3VorO, OE=Vee 

6 
pF 

Vee=4V, VI =2.4 V, 11= 15mA 

ron§ 
VI =0, II = 64 mA (optional) 5 7 

Q 
Vee=4.5V VI =0, II =30 mA 5 7 

VI =2.4 V, II = 15 mA 10 15 

t All tYPical values are at Vee = 5 V, TA _ 25·e. 
; This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

MIN MAX UNIT 
(INPUT) (OUTPUT) 

tpd~ AorB BorA 0.25 ns 

~ This parameter IS charactenzed but not tested. This propagation delay is based on the Re lime constant of the typical on-state resistance of the 
switch and a load capacitance of 50 pF. 

~1EXAS 
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SN74CBT3253 
DUAL 4-BIT TO 1·BIT FET MULTIPLEXER/DEMULTIPLEXER 

SCDS018-MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST S1 
S1 o Open 5000 

From OutPut_ .... _4~-'W.,.... __ -' 
Under Test 

tpd Open 
tpLZltpZL 7V 
tpHzltpZH Open 

CL = 50 pF 5000 
(see Note A) I 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) ~uv '-'~ ___ :: 

Input L 1.5V \~5-;--- 3V 

---" 1 • OV 
tPLH 114 ~I 1 J 

14 Pi tPHL 
1 1 

Output 
Waveform 1 

S1 al7V 
(_Note B) 

tpZL~ 14- 1 
1 1 tPLZ~ 

_---+1"""1 1 
1 
1 

~PHZ~ 

3.5 V 

VOL + 0.3 V 
VOL 

1,.-__ + VOH 

1 _---....... ~rl -- VOH 
Output !1.5V 1.5V 

____ oJ. VOL 

Output 
Waveform 2 
S1 atOpen 

(_Note B) 

VOH-0.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and Jig capacitance. 
B. Wavefonn 1 Is for an output with internal conditions such that the output is low excapt when disabled by the output control. 

Wavelonn 2 is for an output wHh internal condHions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generetors having the lollowing characteristics: PRR s 10 MHz, Zo - 50 0. tr s 2.5 ns, tl S 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and tpHZ are the same es Idis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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SN74CBT3257 
QUADRUPLE 2·BIT TO 1·BIT FET MULTIPLEXER/DEMULTIPLEXER 

• Functionally Equivalent to QS3257 

• 5-0 Switch Connection Between Two Ports 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

• TTL-Compatible Control Input Levels 
• Package Options Include Plastic 

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

description 

The SN74CBT3257 is a quadruple 2-bit to 1-bit 
high-speed TTL-compatible FET multiplexerl 
demultiplexer. The low on-state resistance of the 
switch allows connections to be made with 
minimal propagation delay. 

s 

1A 

281 
282 6 

2A 

GND 

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 181, 2A t0281. 3A to 381 and 48 to 481 

H L 1A to 182.2A to 282. 3A to 382 and 4A to 482 

Vee 
OE 
481 
482 

382 
3A 

SCOS017 - MAY 1995 

~1EXAS 
Copyrlght@ 1995. Texas Instruments Incorporated 

INSTRUMENTS 
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SN74CBT3257 
QUADRUPLE 2-BIT TO 1-BIT FET MULTIPLEXER/DEMULTIPLEXER 

SCDS017 - MAY 1995 

logic diagram 

4 
1A 

1 
7 

2A 

1 
9 -,--

1 -,--

3A 

12 =r= 

~-~ 
T 

4A 

I Flow Control 

--

-,--

-r-

I 

2 

3 

5 

6 

11 

10 

14 

13 

15 

1 

181 

182 

281 

282 

381 

382 

481 

482 

OE 

S 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, IK (VI/O < 0) ......................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): 0 package ................... 1.3 W 

DB package ................. 0.55 W 
PW package .................. 0.5 W 

Storage temperature range, T51g .................................................. -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. 
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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, refertothe Package Thermal Considerations application note In the 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 5.5 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

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 =4.5 V, II =-18mA -1.2 V 

II Vcc = 5.5 V, VI =5.5 VtoGND ±5 IlA 
Icc VCC = 5.5 V, 10=0, VI = VCC or GND 3 IlA 
dICC:t: Control pins Vcc = 5.5 V, One input at 3.4 V, Other inputs at VCC or GND 2.5 mA 

Ci Control pins VI-3 VorO 3 pF 

Cio(OFF) 
Aport 

Bport 
Vo=3VorO, OE=VCC 

6 
pF 

VCC=4V, VI =2.4 V, 11=15mA 

ron§ 
VI =0, II = 64 mA (optional) 5 7 

n 
VCC =4.5 V VI·O, II =30 mA 5 7 

VI =2.4 V, 11=15mA 10 15 

t All typical values are at VCC = 5 V, TA = 25·C. 
:t:This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vce 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO MIN MAX UNIT 
(INPUT) (OUTPUT) 

tpj:lll AorB BorA 0.25 ns 

ten S AorB ns 

ten OE AorB ns 

tdis OE AorB ns 

II 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. 
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SN74CBT3257 
QUADRUPLE 2·BIT TO 1·BIT FET MULTIPLEXER/DEMULTIPLEXER 

SCDS017 - MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST S1 

S1 o Open soon 
From Output_ ...... _~.-_Wlr-__ ../ 

tpd Open 

tPLZ/tpZL 7V 
Under Test I tpHZltpZH Open 

5000 CL=50pF ...L 
(see Note A) T 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) 

~1.'V ,,~~ ___ :: 

Input L~.sv \ ~s-;--- 3V 

---II I· OV 
tPLH ~ ~I I I 

14 ~ tpHL 
I I 

Output 
Waveform 1 

S1 at7V 
(see Note B) 

tPZL --.! 14- 1 

1 1 tpLZ~ 
_--+1""\.1 1 

1 
1 1 

1 

1 
tpZH~ 

tpHZ~ 
~ 

3.SV 

VOL+0.3V 
VOL 

Ir---~ VOH 
I r----.... ~~ - VOH 

Output !1.SV 1.5V 
____ oJ. VOL 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

VOH-0.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

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

Waveform 2 is for an output wHh internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr s 2.5 ns, tf S 2.5 ns. 
D. The outputs are measured one at a time wtth one transnion per measurement. 
E. tpLZ and tPHZ are the same as !dis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 5-n Switch Connection Between Two Ports 

• TTL-Compatible Control Input Levels 

• Package Options Include Plastic 
Smail-Outline (D) and Thin Shrink 
Smail-Outline (PW) Packages 

description 

SN74CBT3306 
DUAL BUS SWITCH 

D OR PW PACKAGE 
(TOPVIEWj 

10EC]S Vee 
1A 2 7 20E 
1B 3 6 2B 

GND 4 5 2A 

SCDS016- MAY 1995 

The SN74CBT3306 dual bus switch features independent line switches. Each switch is disabled when the 
associated output-enable (DE) 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 

INPUTSI 
INPUT OUTPUTS 

OE 
A,B 

L A=B 
H Z 

logic diagram (positive logic) 

10E~ 
1A _2 ____ ---JTI .... ___ 3_ 1B 

20E~ 
2A _5 ____ ---JTI .... ___ 6 2B 

~TEXAS 
INSTRUMENTS 

Copyright © 1995. Texas Instruments Incorporated 
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SN74CBT3306 
DUAL BUS SWITCH 

5C05016- MAY 1995 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V, (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 rnA 
Input clamp current, IK (V,/O < 0) ......................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package ................... 0.8 W 

PW package .................. 0.5 W 
Storage temperature range, Tstg .................................................. -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 ThermalConsiderationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions 
MIN MAX UNIT 

vee Supply voltage 4 5.5 V 

V,H High-level control input voltage 2 V 

V,L Low-level control input voltage 0.8 V 

TA Operating free-air temperature -40 85 °e 

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

PARAMETER TEST CONDITIONS MIN TY~ MAX UNIT 

V,K Vee=4.5V, 1,=-18mA -1.2 V 

II Vee = 5.5 V, V, =5.5 Vto GND ±5 JJA 
ICC Vee- 5.5V, '0=0, V, = Vee or GND 3 JJA 
Alee§ I Control pins Vce- 5.5V, One input at 3.4 V, Other inputs at Vee or GND 2.5 mA 

ei I Control pins V, =3 VorO 3 pF 

e'o(OFF) Vo-3VorO, OE = Vee 6 pF 

Vec=4 V, V, =2.4 V, 1,= 15 mA 

ron' 
V, =0, II = 64 mA (optional) 5 7 n 

VCC - 4.5 V V, .0, II =30 mA 5 7 

V, = 2.4 V, 1,.15mA 10 15 

:I: All typical values are at Vee = 5 V, TA _ 25°C. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vec 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. 

~1ExAs 
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SN74CBT3306 
DUAL BUS SWITCH 

SCDS016- MAY 1995 

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

PARAMETER 
FROM TO 

MIN MAX UNIT 
(INPUT) (OUTPUT) 

tpdt AorB BorA 0.25 ns 

ten OE AorB ns 

!dis 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 

S1 500n 
From Output -~"""'-'--JV\Iv--_-./ 

Under Test 

CL=50pF 
(see Note A) T 500n 

LOAD CIRCUIT 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 

tpd Open 

tputtpZL 7V 

tpHZ/tpZH Open 

~1" i:---:: 
tpZL --.! 14- 1 

1 1 tpLZ~ 

Input L 1.5V \ ~5~--- 3V 
Output 

Waveform 1 
S1 at 7 V 

(see Note B) 

_--+1",,\1 I 
I 
I 

3.5 V 

---II I . OV 

tpLH 14 .II I J 
14 Pi tpHL 

1 I 
1 ,.----""'I~rl -- VOH 

Output !1.5V 1.5V 
________ -J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

I 
1 

I 
tPZH -+I 

~PHZ~ 

VOL+O.3V 
VOL 

1,...---+ VOH 
VOH-O.3V 

VOLTAGE WAVEFORMS 
ENABL.E AND DISABL.E TIMES 

OV 

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 condHions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, tf S 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 !dis. 
F. tpZL and tpZH are the same as len. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Standard '245-Type Pinout 
• S-O Switch Connection Between Two Ports 

• TTL-Compatible Control Input Levels 
• Package Options Include Plastic Shrink 

Smail-Outline (DB), Smail-Outline (DW), and 
Thin Shrink Smail-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. 

SN74CBT3345 
8·BIT BUS SWITCH 

SCDS027 - MAY 1995 

DB, ow, OR PW PACKAGE 
(TOP VIEW) 

DE 1 Vee 
A1 2 DE 
A2 3 81 
A3 4 82 
A4 5 83 
A5 6 B4 
A6 7 85 
A7 8 86 
A8 9 

GND 10 

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

The SN74CBT3345 is characterized for operation from DOC to 7DoC. 

logic diagram 

A1 
• • • 

FUNCTION TABLE 

INPUTS INPUTI 
OUTPUTS 

OE OE A,B 

X L A.B 

H X A.B 

L H Z 

lir-----~1 

A8 -----, 

• • 
,.------ B8 

OE 
()E 

-!llEXAS 
INSTRUMENTS 
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SN74CBT3345 
8·BIT BUS SWITCH 

5C05027- MAY 1995 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, 11K (VI/O < 0) ........................................................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

OW package ................. 1.6 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................. -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-maxi mum-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, refertothe Package Thermal Considerationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 

MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

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 VCC =4.5 V, 11=-18mA -1.2 V 

II VCC = 5.5 V, VI - 5.5 V or GND ±5 /IA 
ICC VCC = 5.5 V, 10=0, VI = VCC or GND 50 /IA 
t-ICC§ I Control pins VCC = 5.5 V, One input at 3.4 V, Other inputs at Vce or GND 3.5 mA 

Ci I Control pins VI =3 VorO 3 pF 

Cio(OFFI VO=3VorO, OE = VCC orOE = GND 6 pF 

VI =0, II =64 mA 5 7 

ron~ VCC = 4.5 V VI =0, II =30mA 5 7 (.\ 

VI = 2.4 V, 11=15mA 10 15 

* All typical values are at VCC - 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. 

~1ExAs 
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SN74CBT3345 
8-BIT BUS SWITCH 

SCDS027 - MAY 1995 

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

PARAMETER 
FROM TO 

MIN MAX UNIT (INPUT) (OUTPUT) 

\pdt AorB BorA 0.25 ns 

ten OEorOE AorB 1 9.1 ns 

leIis OEorOE AorB 1 8.7 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 

S1 5000 
From Output_-4If__-_-JV\I\r----..J 

Under Test 

CL=50pF 
(see Note A) I 5000 

LOAD CIRCUIT 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 

tpd Open 
tpLZ/tpZL 7V 
tpHZ/tpZH Open 

~ uv ,~: ___ :: 
tpZL --.!!+- , 

I , tpLZ~ 

Input .L 1.5V \~~--- 3V 
Output 

Waveform 1 
S1 at7V 

(see Note B) 

_--;'"",\1 , , 3.5 V 

---11 I' I OV 
tpLH ~ ~I ... 14 Pi tpHL 

I I 
I ,.----..,~rl -- VOH 

Output !1.5V 1.5V _____ -J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

, VOL + 0.3 V 

~PHZ-t>j ~ 
VOL 

I~---+ VOH 
VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

OV 

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. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 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 tdis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54CBT3383, SN74CBT3383 
10-BIT BUS-EXCHANGE SWITCH 

• Functionally Equivalent to QS3383 and 
QS3L383 

• 5-0 Switch Connection Between Two Ports 
• TTL·Compatible Input and Output Levels 
• Package Options Include Plastic Shrink 

Small·Outline (DB), Small·Outline (OW), 
Thin Shrink Small·Outline (PW), Ceramic 
DIPs (In, 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 
SN74CBT3383 ••. DB, OW, OR PW PACKAGE 

(TOP VIEW) 

8E Vee 
181 582 
1A1 5A2 
1A2 5A1 
182 581 
281 482 
2A1 4A2 
2A2 4A1 
282 481 
381 382 
3A1 3A2 

GND 8X 

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 O°C to 70°C. 

logic diagram 

FUNCTION TABLE 

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

L L 191-591 192-592 

L H 192-592 191-591 

H X Z Z 

1A1 -t-.... ---., ,--...... -i- 1B1 

1A2 -t-.... -+--., 

BX ----t......,f----' 

BE -------e-----' 

~TEXAS 
INSTRUMENTS 
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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 voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 6 V 
Continuous channel current .............................................................. 128 rnA 
Input clamp current, 11K (V I/O < 0) ........................................................ -50mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................. -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-maxi mum-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·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions 
SN54CBT3383 SN74CBT3383 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level control input voltage 2 2 V 

VIL Low-level control input voltage 0.8 0.8 V 

TA Operating free-air temperature -55 125 0 70 ·e 

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

SN54CBT3383 SN74CBT3383 
PARAMETER TEST CONDITIONS 

TYp:I: TYP:I: 
UNIT 

MIN MAX MIN MAX 

VIK Vee=MIN§, 11=-18mA -1.2 -1.2 V 

II Vee=MAX§, VI = Vee MAX or GND ±5 ±5 IlA 

ICC 
Vee=MAX§, 10=0, 50 50 IlA VI - Vee or GND 

Alec' Control pins Vee = MAX§, One input at 3.4 V, 
2.5 2.5 mA 

Other inputs at Vee or GND 

VI- 3 VorO 3 
ei Control pins 

VI =2.5V 5 
pF 

Vo=3VorO, BE = Vee 6 
eio(OFF) 

VO=2.5V BE-Vee 6 
pF 

Vee=MIN§, VI=O, II =64 mA 5 9.2 5 7 

ron# Vee = MIN§, VI-O, 11-30 mA 5 7 n 
Vee- MIN§, VI = 2.4 V, 11_15 mA 10 17 10 15 

:I: All tYPical values are at Vee = 5 V, TA = 25·e. 
§ For conditions shown as MIN or MAX use the appropriate values under recommended operating conditions. 
, This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee 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. 

~1EXAS 
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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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO SN54CBT3383 SN74CBT3383 
PARAMETER 

(INPUT) (OUTPUT) 
UNIT 

MIN MAX MIN MAX 

tpdt AorB BorA 1.5 0.25 ns 

ten BX AorB 1 10.2 1 9.2 ns 

ten BE AorB 1 10.8 1 8.6 ns 

Ielis BE AorB 1 8.2 1 7.5 ns 

t This parameter IS charactenzed 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 

S1 500 a 
From Output --.>---._--'\AI\r----/ 

Under Test 

CL=50pF 

(see Note A) I 500 a 

LOAD CIRCUIT 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 

tpd Open 

tPLZ/tpZL 7V 

tPHz/tpZH Open 

~1.5V , .. ~ ___ :: 

tPZL....+j ~ I 
I I tpLZ~ 

Input .L 1.5V \~5-;--- 3V 
Output 

Waveform 1 
S1 at 7 V 

(see Note B) 

_--+I~I I 
I 
I 

3.5 V 

---'1 I· OV 

tpLH :.. .II I J 14 .. tpHL 
I I 
I ,.----""'I~rl -- VOH 

Output !1.5V 1.5V 
____ oJ. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

VOL+0.3V 
VOL 

~PHZ~ 

I_---l- VOH 
VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

OV 

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. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo - 50 n tr s 2.5 ns, tf S 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 tdis. 
F. tpZL and tpZH are the same as ten. 
G. tPLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Functionally Equivalent to Q83384 and 
QS3L384 

• 5-n Switch Connection Between Two Ports 
• nL·Compatlble Input and Output Levels 
• Package Options Include Plastic Shrink 

Small·Outline (DB), Small·Outline (OW), 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. 

SN74CBT3384A 
10·BIT BUS SWITCH 

DB, OW, OR PW PACKAGE 
croP VIEW) 

10E 
1B1 

1A3 
1A4 
1B4 
1B5 
1A5 

GND 

7 
8 
9 
10 
11 
12 

Vee 
2B5 
2A5 
2A4 
2B4 
2B3 

18 2A3 
17 2A2 
16 2B2 
15 2B1 
14 2A1 
13 20E 

The device is organized as two 5-bit switches with ~arate 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 2B1-2B5 
L L 1A1-1A5 2A1-2A5 
L H 1A1-1AS Z 

H L Z 2A1-2A5 
H H Z Z 

~1ExAs 
INSTRUMENTS 

CopyrIght 10 19116, Texaa Inatruman18 Incorporated 

POST OFFICE BOX eaaaoa • DALLAS. TEXAS 75285 2-43 



SN74CBT3384A 
10-BIT BUS SWITCH 

SCDS004C- NOVEMBER 1992- REVISED JULY 1995 

logic diagram 

1:1~ lBl 

• • • • • 
lA5---, 

10E-----1 

,---- 185 

2Al------, r-- 2Bl 

• JLJL • • • • • 
2A5 2B5 

20E-----' 

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

Supply voltage range, Vee ........................•................................. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, 11K (VIIO < 0) ........................................................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package ..........•....... 0.6 W 

DW package ................ ,. 1.6 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................. -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 condHions 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 iunction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package ThermalConsiderationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, IHerature number SCBDOO2B. 

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voHage 4 5.5 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voHage 0.8 V 

TA Operating free-air temperature -40 85 ·e 

~1ExAs 
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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 

VIK VCC = 4.5 V, II =-18mA -1.2 V 

II VCC = 5.5 V, VI s 5.5 V or GND ±1 !lA 
ICC VCC s 5.5 V, 10=0, VI = VCC or GND 3 !lA 
AICC:!: I Control pins VCC = 5.5 V, One input at 3.4 V, Other inputs at VCC or GND 2.5 rnA 

Ci I Control pins VI·3VorO 4 pF 

Cio(OFF) Vo=3VorO, OE=VCC 4.5 pF 

VCC-4V, VI -2.4 V, 11= 15mA 14 20 

ron§ 
VI=O, II =64mA 5 7 

n 
VCC=4.5V VI=O, II =30 rnA 5 7 

VI = 2.4 V, 11= 15mA 10 15 

t All typical values are at Vce = 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V 

VCC=4V 
PARAMETER ± 0.5 V UNIT (INPUT) (OUT Pun 

MIN MAX MIN MAX 

tDd~ AorB BorA 0.25 0.25 ns 

len OE AorB 1.9 5.7 6.2 ns 

Idls OE AorB 2.1 5.2 5.5 ns 

\I This parameter IS characterized but not tested. This propagation delay IS based on the RC lime constant of the tYPical on-state resistance of the 
switch and a load capacitance of 50 pF. 

~TEXAS 
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SN74CBT3384A 
10·BIT BUS SWITCH 

SCDS004C - NOVEMBER 1992 - REVISED JULY 1995 

PARAMETER MEASUREMENT INFORMATION 

S1 500n 
From Output ---.--._-JV\I\r------/ 

Under Test 

500n 

o 7V 

o Open 

TEST 

tpd 
tPLZ/tpZL 
tpHzltpZH 

S1 
Open 
7V 

Open 
CL =50pF 

(see Note A) T 
LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) ~ uv ".~ ___ :: 

Input .L~.5V \.~5~--- 3V 

---11 I· OV 
tPLH 1l1li ~I I I 

1l1li -' tPHL 
I I 

Output 
Waveform 1 

S1 at7V 
(see Note B) 

tPZL -+I 14- I 
I I tPLZ~ 

_--+1"",\1 I 
I 
I I 

I 
I 

tpZH -+I 
tpHZ~ 

14-

3.5 V 

VOL + 0.3 V 
VOL 

1 __ -...... VOH 

I r----... ~~ - VOH 
Output !1.5V 1.5V 

____ J. VOL 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

VOH-0.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-46 

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. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n. tr s 2.5 ns, tf S 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 tdis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tpHL are the same as tpd. 

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 

• 5-0 Switch Connection Between Two Ports 

• TTL-Compatible Input and Output Levels 

• Package Options Include Plastic 
Smail-Outline (DB), Shrink Smail-Outline 
(OW), and Thin Shrink Smail-Outline (PW) 
Packages 

• Uses Vee of 5 V and Voo of -2 V 

description 

DB, ow, OR PW PACKAGE 
{TOP VIEW) 

8E 1 Vee 
181 582 
1A1 5A2 
1A2 5A1 
182 581 
281 482 
2A1 4A2 
2A2 4A1 
282 481 

The SN74CBT3386 provides ten bits of 381 382 
high-speed TTL-compatible bus switching or 3A1 3A2 
exchanging. The input signals can range from VDD 8X 
-2 V to 5 V. The low on-state resistance of the 
switch allows connections to be made with 
minimal propagation delay. 

The device operates as a 1 O-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 

L L 181-581 182-582 

L H 182-582 181-581 

H X Z Z 

logic diagram 

1A1 -++------, .---e--+- 1 B1 

1A2 -l-+--+----, ~t----+- 1 B2 

PRODUCT PREVIEW InfonnlUon concerns plOducllln \flo tormaliYe or :en p- Of dovelopm .... Ch_. data and othw 
_ ... dooIan goals. T .... lnotru ... ma ........ the ~ghtto 

• go or dlecontlnue lhOio prod .... whhout notIco. 

BX ---4I~I---' 
BE----e----' 
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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, Vee to Voo ................................................... -0.5 V to 7 V 
Supply voltage range, Voo .......................................................... -2.5 V to 7 V 
Input voltage range, VI (see Note 1) ..................................... Voo - 0.5 V to Voo + 7.5 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, 11K (VIIO < 0) ....................................................•... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package ...........••..... 0.6 W 

OW package ................. 1.6 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................. -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 TherrnalConsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voltage 4 5.5 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

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=4.5V, 11--18mA VDD-l.2 V 

II VCC = 5.5 V, VI - 5.5 V or GND ±5 IlA 
ICC VCC = 5.5 V, 10- 0, VI = VCC or GND 3 IlA 
AICC§ I Control pins VCC = 5.5 V, One input at 3.4 V, Other inputs at VCC or GND 5 mA 

Ci I Control pins VI-3VorO 3 pF 

Cio(OFFl Vo-3VorO, BE = Vee 6 pF 

Vce- 4.75V, VI=O, II - 64 rnA (optional) 7 9 

ron11 VCC=4.75V, VI=O, II =30 mA 7 9 a 
Vee-4.75V, VI =2.4 V, 11-15mA 12 17 

:j: All typical values are at Vec - 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 Vee or GND. 
11 Measured by the voltage drop between the inputterminal 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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SN74CBT3386 
10-BIT BUS-eXCHANGE SWITCH 

WITH EXTENDED VOLTAGE RANGE 
SCDS022 - MAY 1995 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

PARAMETER 
FROM TO 

MIN MAX UNIT 
(INPUT) (OUTPUT) 

tpdt AorB BorA 0.25 ns 

len BX AorB ns 

ten BE AorB ns 

leIis BE 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 7V 

S1 o Open 500n 
From Output_-.f-----<.-_'l/V\r-__ .J 

Under Test 

CL=50pF 
(see Note A) T 500n 

-=-

LOAD CIRCUIT 

Input L 1.5V \~5-;--- 3V 

--II I· OV 

tPLH ~ .II I J 14 .. tpHL 
I I 
I r----~~-- VOH 

Output !1.5V 1.5V 
____ oJ. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 

tpd Open 

tpLZ/tpZL 7V 
tPHZ/tpZH Open 

Output 
Control 

(low-level 
enabling) ~1.5V l~---:: 

tpZL -.! 14- 1 
1 1 tpLZ~ 

_ _ -+1,,\,1 1 
Output 1 

Waveform 1 1 
S1 at7V 

(see Note B) tpHZ~ 
14-

3.5 V 

VOL+0.3V 
VOL 

Output 
Waveform 2 
S1 atOpen 

1,----;- VOH 
VOH-0.3V 

(see Note B) ___ 01 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

OV 

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. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo ~ 50 n. tr s 2.5 ns, tf S 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 leIis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Functionally Equivalent to QS3388 
• 5-0 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 
(OW), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SN74CBT3388 
10-BIT BUS-EXCHANGE SWITCH 

WITH BUS HOLD 
8008023- MAY 1995 

DB, ow, OR PW PACKAGE 
(TOP VIEW} 

8E 1 Vee 
181 582 

5A2 
5A1 

182 581 
281 482 
2A1 4A2 
2A2 4A1 

481 
The SN74CBT3388 provides ten bits of 381 382 
high-speed TIL-compatible bus switching or 3A1 3A2 
exchanging with bus hold on all lIDs. The low GND 8X 
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 lIDs to Vee or to GND, depending on the last-known state of the pin. The bus-hold feature holds 
unused buses in a known TIL 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 1 00 ~. If the leakage on the bus exceeds this value, the bus hold 
switches states. The bus-hold feature is active only when the SN74CBT3388 lIDs are in the high-impedance 
state. 

The device operates as a 1 O-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. 

PRODUCT PRIYIEW information conwna PtOduota In lilt __ 01 
cIMIan ph.. 01 CltVlloponlllt. C_1Ie dill end 0111. 
liIIOlliolllonl ... dlllan gGilI. _lnl\l\lllllllll __ 1IIe right to 
oh .... ordiloolllttlUlIll .. prod_ without notlol. 

FUNCTION TABLE 

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

L L 1B1-5B1 1B2-5B2 

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

H X Z Z 

~1EXAS 
INSTRUMENTS 

POST OFFICE BOX 866303 • OA~LAS, TEXAS 75285 

Copyright C 1996, Texas Instruments Incorporated 

2·51 

~ 
W 
:; 
w 
a: 
tl.. 
Io 
~ c 
o 
a: 
tl.. 



"0 
JJ 
o 
C 
c: 
~ 
"'0 
JJ m 
< -
~ 

SN74CBT3388 
1 ()'BIT BUS-EXCHANGE SWITCH 
WITH BUS HOLD 
SCDS023 - MAY 1995 

logic diagram 

1A1 -1-..... -----, .....----<'-"'i- 1 B1 

1A2 -+ ..... --+-----. .---e-.......,i- 1 B2 

BX -----<.-+----' 
BE ----.>----' 

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

Supply voltage range, Vee to Voo ................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................. - 0.5 V to 7 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, 11K 011/0 < 0) ........................................................ -50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................. -65°C to 1500 e 
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-maxi mum-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, refertothe Package Thermal Gonsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, I~erature number SCBD002B. 

recommended operating conditions 

MIN MAX UNIT 

VCC Supply voltage 4 5.5 V 

VIH High-level control input voltage 2 V 

Vil low-level control input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

~1ExAs 
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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 MAX UNIT 

VIK VCC=4.5 V, 11--18mA -1.2 V 

II VCC = 5.5 V, VI - 5.5 V or GND ±5 JJA 
II(!lold) VCC=4.5V, VI = 2 V or 0.8 V 100 500 JJA 
ICC VCC-5.5 V, 10- 0, VI - VCC or GND 3 JJA 
dlCC:l: I Control pins VCC • 5.5 V, One input at 3.4 V, Other inputs at VCC or GND 2.5 mA 

Ci I Control pins VI = 3 VorO 3 pF 

Cio/OFF) VO=3 VorO, BE= VCC 6 pF 

VCC = 4.5 V, VI-O, 11- 64 mA 5 7 

ron§ VCC-4.5 V, VI=O, II =30 mA 5 7 g 

VCC-4.5 V, VI_ 2.4 V, 11= 15mA 10 15 

t All typical values are at VCC = 5 V, TA = 25·C. 
:I: 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 input terminal and the output terminal at the indicated currentthrough 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

MIN MAX UNIT (INPUT) (OUTPUT) 

tpd~ AorB BorA 0.25 ns 

~ 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 capacHance of 50 pF. 
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SN74CBT3388 
10-BIT BUS-EXCHANGE SWITCH 
WITH BUS HOLD 
SCDS023 - MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST 

Sl o Open 5000 
From Output_-'f--_'-_-A/\I\r-__ ~ 

tpd 
tPLZitPZL 

Under Tesl tPHz/tpZH 
CL=50pF 5000 

Sl 
Open 
7V 

Open 

(see Note AI I 
LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) 
~ 1.'V , .. ~ ___ :: 

Input L 1.5V \~5-;--- 3V 

-./I I· OV 
tPLH ~ .II I I 

14 ~ tpHL 
I I 

Output 
Waveform 1 

Sl at 7V 
(see Note B) 

tpZL~ 14- I 
I I tpLZ~ 

_--+1",,1 I 
I 
I I 

I 
I 

tpZH~ 
tpHZ~ 
~ 

3.5 V 

VOL + 0.3 V 
VOL 

1,----+ VOH 
I ~----"'~rl - VOH 

Output !1.5V 1.5V 
________ -J. VOL 

Output 
Waveform 2 
Sl atOpen 

(see Note B) 

VOH-0.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-54 

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. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf :S 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 tdis. 
F. tpZL and tpZH are the same as ten. 
G. tPLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74CBT6800 
1 ()"BIT BUS SWITCH 

WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 

• 5-n Switch Connection Between Two Ports 

• Near-Zero Propagation Delay 

• TTL-Compatible Input and Output Levels 
• Outputs Are Precharged by Bias Voltage to 

Minimize Signal Distortion During Live 
Insertion 

• Package Options Include Plastic 
Small-Outline (DB), Plastic Small-Outline 
(OW), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

The SN74CBT6800 provides ten bits of high
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. 

DB, ow, OR PW PACKAGE 
(TOP VIEW} 

ON 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

A10 
GND 

VCC 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
B10 
BIASV 

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-kn resistor. 

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

FUNCTION TABLE 

ON B1-B10 FUNCTION 

L A1-A10 Connect 

H BIASV Precharge 

~TEXAS 
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SN74CBT6800 
10-BIT BUS SWITCH 
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 
SCDSOO5C - MARCH 1993 - REVISED MAY 1995 

logic diagram 

13 BIASV 

A1 
2 23 B1 

• • • • 
• • 

14 
B10 

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

Supply voltage range, Vee ..........•.............•...............•................. -0.5 V to 7 V 
Bias voltage range, BIASV ..........•.........•.......................••..•........... -0.5 V 6 V 
Input voltage range, VI (see Note 1) .•.....................•.•.•••.................... -0.5 V to 7 V 
Continuous channel current .•••••.••...................•....•...••.....•..........•...... 128 rnA 
Input clamp current, 11K (VI < 0) .•.................................••....•................ -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package •...............•.•. 0.6 W 

OW package ................. 1.7 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

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

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation Is calculated using a Junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voltage 4 5.5 V 

BIASV Supply voltage 1.3 Vee V 

VIH High-level input voltage 2 V 

VIL Low-level Input voltage 0.8 V 

TA Operating free-alr temperature -40 85 ·C 

~1ExAs 
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SN74CBT6800 
10-BIT BUS SWITCH 

WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 
SCDSOO6C - 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 Vcc = 4.5 V, 11--18mA -1.2 V 

II Vcc a 5.5 V, VI = 5.5 V or GND ±5 !lA 
10 VCC- 4.5V, BIASV = 2.4 V, VO-O 0.25 mA 

ICC VCC = 5.5 V, 10. 0, VI • VCC or GND 50 mA 

AICC:!: Vcc =3.6 V, One input at 2.7 V, Other inputs at VCC or GND 2.5 mA 

Ci I Control pins VI.3 VorO 3.5 pF 

Co(OFF) VO. 3 VorO, Switch off 4.5 pF 

VCC=4V, VI -2.4 V, 11=15mA 14 20 

ron§ 
VI=O, 11-30 mA 5 7 

Q 
VCC-4.5V VI =0, 11=64mA 5 7 

VI_2.4 V, II = 15mA 10 15 

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

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

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

FROM TO 
VCC=5V 

VCC=4V 
PARAMETER :I: 0.5 V UNIT (INPUn (OUTPUT) 

MIN MAX MIN MAX 

tpd~ AorB BorA 0.25 0.25 ns 

tPZH# 
ON 

3.1 8.1 9.1 

tPZL" 
AorB ns 

3.6 8.6 9.6 

tPHZ# ON 
2.7 6.1 5.9 

tPLZIl 
AorB ns 

3 7.3 6.4 

~ ThiS parameter IS characterized but not tested. ThiS propagation delay IS due to the RC time constant of the on-state resistance of the swHch 
and the load capacHance. 

#BIASV.GND 
II BIASV =3 V 

:'IlExAs 
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SN74CBT6800 
10-BIT BUS SWITCH 
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 
SCDS005C - MARCH 1993 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST 
S1 o Open soon 

From Output_ ..... _~~----'Wv--__ J 

Under Test 

tpd 
tpLZ/tpZL 
tpHZ/tpZH 

soon 

S1 
Open 
7V 

Open 

CL=50pF 
(see Note A) I 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) ~ Uv '-'~ ___ :: 

Input L~.sv \. ~s~--- 3V 

--II I' I OV 
tpLH 1'4 ~I oJ 

I'll Pi tPHL , , 

Output 
Waveform 1 

S1 at7V 
(see Note B) 

tpZL~ 14- I Lol 

, , tPLZ-+j I 
----tl'"'\, I I 

I 
I 
I 

tpZH~ 

I 
I 

~PHZ-+i 

VOL + 0.3 V 

3.SV 

VOL 

'r------T VOH 
'~--------~~~ --VOH 

Output 11.5 V 1.S V 
--------'. VOL 

Output 
Waveform 2 
S1 atOpen 

(see Note B) _____ 01 

VOH-0.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

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

Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 n. tr :s 2.5 ns, tf :s 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 tdis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 5-0 Switch Connection Between Two Ports 
• TTL-Compatible Input and Output Levels 

• Designed to Be Used In Level-Shifting 
Applications 

• Package Options Include Plastic 
Smail-Outline (DB), Shrink Smail-Outline 
(OW), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

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

SN74CBTD3384 
10-BIT BUS SWITCH 

WITH LEVEL SHIFTING 

DB, ow, OR PW PACKAGE 
crOP VIEW) 

10E Vee 
181 285 
1A1 2A5 
1A2 2A4 
182 284 
183 283 
1A3 2A3 
1A4 2A2 
184 282 
185 281 
1A5 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 

~1ExAs 
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SN74CBTD3384 
10-BIT BUS SWITCH 
WITH LEVEL SHIFTING 
SCDS025 - MAY 1995 

logic diagram 

1A1 ---, r-- 181 

• JLJL • • • • • 
1A5 185 

10E------' 

2A1 ---, r-- 281 

• JLJL • • • • • 
2A5 285 

20E------' 

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

Supply voltage range, Vee .......................................................•.. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ...............................................•.. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 rnA 
Input clamp current, 11K (VIIO < 0) .................................................•.• . . .. -50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DB package .........•.•.•.... 0.6 W 

OW package ...•....•......•. 1.6 W 
PW package .........•........ 0.7 W 

Storage temperature range, Tstg ••••.•••••••••••••••••.•.•••••••••.••••••••••••••• -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 H 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, refertothe Package ThermalConslderationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 

MIN MAX UNIT 

VCC Supply voltage 4 5.5 V 

VIH High-level control input voltage 2 V 

VIL Low-level control Input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

~1ExAs 
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 

V,K VCC=4.5V, " =-18mA -1.2 V 

Vce = 4.5 V, V,=VCC 

VOH VCC=5V, V,=VCC V 

VCC z 5.5 V, V,=VCC 

II VCC =5.5 V, V, = 5.5 VorGND ±5 l!A 
lOS VCC =4.5V, V'(A) =0, V, (B) =4.5V 250 mA 

ICC VCC=5.5V, 10=0, V, = VCC or GND 1.5 l!A 
.1ICc:t I Control pins VCC=5.5V, One input at 3.4 V, Other inputs at VCC or GND 2.5 mA 

Ci I Control pins V, =3 VorO 3 pF 

Cio(OFf) Vo=3VorO, OE=VCC 6 pF 

V, =0, II = 64 mA 5 7 

ron§ VCC=4.5V V, =0, II =30 mA 5 7 0 

V, =2.4 V, II = 15mA 10 15 

t All typical values are at VCC = 5 V, TA = 25°C. 
:t: This is the increase in supply current for each input that is at the specRied 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

MIN MAX UNIT (INPUT) (OUTPUT) 

tpd~ AorB BorA 0.25 ns 

ten OE AorB ns 

ldis OE AorB ns 

~ 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. 

~TEXAS 
INSTRUMENTS 
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SN74CBTD3384 
10-BIT BUS SWITCH 
WITH LEVEL SHIFTING 
SCDS026- MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output--.----4~~WIr_--J 

Under Test 

5000 

o 7V 

o Open 

TEST 

Ipd 
tpLZltPZL 
tpHzltpZH 

S1 
Open 
7V 

Open 
CL=50pF 

(see Note Al T 
LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) 

~1~Y ,-,.~ ___ :: 

tpZL~ 14- I 
1 1 tPLZ-+i 

_ _ -+1",,\1 I 
Output I 

Waveform 1 1 I 
S1 at7V 1 

(eee Note B) 1 

tpZH --ti 

Input L 1.SV \-;'S-;--- 3V 

---" 1 • OV 
tPLHi.. ~I II 

1- 14 -' tpHL 

3.SV 

VOL+O.3V 
VOL 

~PHZ~ 

1 1 
1 ,.----... ~.-i - VOH 

Output 
Waveform 2 
S1 atOpen 

1_--........ VOH 

Output 11.5 V 1.S V -----I. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOH-O.3V 

(see Note B) ___ 01 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

OV 

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

C. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf :s; 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 'dis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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• Functionally Equivalent to QS3384 
• 5-0 Switch Connection Between Two Ports 
• TTL-Compatible Input and Output Levels 
• Package Options Include Plastic 

Smail-Outline (DB), Shrink Smail-Outline 
(OW), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

The SN74CBTS3384 provides ten bits of 
high-speed TIL-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. 

SN74CBTS3384 
10-BIT BUS SWITCH 

SCOS024 - MAY 

DB, ow, OR PW PACKAGE 
(TOP VIEW) 

10E Vee 
181 285 
1A1 2A5 
1A2 2A4 
182 284 
183 283 
1A3 2A3 
1A4 2A2 
184 282 
185 281 
1A5 2A1 

GND 20E 

The device is organized as two 5-bit bus switches with s~rate 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 

:lllExAs 
INSTRUMENTS 

copyright C 1995, Texas Instruments Incorporated 
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SN74CBTS3384 
1()"BIT BUS SWITCH 

SCDS024- MAY 1995 

logic diagram 

1:1---,U 
• .. 
1A5-----, 

10E 

2A1 

• U 
• • 

2A5 

20E-----l 

1B1 
• • • 
185 

2B1 

• • • 
2B5 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.3 V to 7 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, 11K (VI/O < 0) ........................................................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

OW package ................. 1.6 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................. -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 Conslderationsapplicatlon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voltage 4 5.5 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

~1ExAs 
INSTRUMENTS 
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SN74CBTS3384 
1o-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 

VIK Vee ~4.5V, 11=-18mA V 

IIIL Vee =5.5 V, VI = 5.5 VorGND ±5 jIA 
II 

IIIH Vee=5.5V, VI = 5.5 VorGND jIA 

lOS Vee =4.5 V, VICA) =0, VICB) =4.5 V 250 mA 

ICC Vee = 5.5 V, 10=0, VI = Vee or GND 3 jIA 

~Iee:j: 1 Control pins Vee =5.5 V, One input at 3.4 V, Other inputs at Vee or GND 2.5 mA 

Ci I Control pins VI =3 VorO pF 

CioCOFF) VO=3VorO, OE-Vee pF 

VI=O, II = 64 mA (optional) 5 7 

ron§ Vee =4.5 V VI=O, II =30mA 5 7 (.1 

VI =2.4 V, 11=15mA 10 15 

t All typical values are at Vee = 5 V, TA = 25°C. 
:j: This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

MIN MAX UNIT 
(INPUT) (OUTPUT) 

Iodlf AorB BorA 0.25 ns 

ten OE AorB ns 

tdis OE AorB ns 

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

~TEXAS 
INSTRUMENTS 
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SN74CBTS3384 
10-BIT BUS SWITCH 
SCDS024- MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST 

5000 
From Output_ .... _---4 ..... _WIr-__ J 

Under Test 

S1 o Open tpd 
tpa.zItpZL 
tPHZ/tpZH 

5000 

S1 
Open 
7V 

Open 
CL=50pF 

(see Note A) T 
LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) 

~,.v ,::~ ___ :: 

Input L 1.5V \1.5-;--- 3V 

---11 I· ov 
tPLH!.. ~I II 

1- l1li ~ tpHL 
1 1 

tpZL~ 14- 1 
1 1 tPLZ~ 

_ _ -;1'"'\.1 1 
Output 1 

Waveform 1 1 
S1 at7V 

(see Note B) tpHZ~ 
I+-

3.5 V 

VOL+O.3V 
VOL 

I,-----t VOH 
1 r----... ~tl -- VOH 

Output !1.5V 1.5V _______ J. VOL 

Output 
waveform 2 
S1 atOpen 

(see Note B) ___ .I 
VOH-O.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and jig capacitance. 
B. Waveform 1 Is for an output with intemal 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. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo - 50 0, tr s 2.5 ns, tf S 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 !dis. 
F. tpZL and tpZH are the same as len. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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• s·n Switch Connection Between Two Ports 

• TTL-Compatible Input and Output Levels 

• Package Options Include Plastic Thin 
Shrink Smail-Outline COGG), 30()..mll Shrink 
Small·Outline COL), and 38()..mll Fine-Pitch 
Ceramic Flat CWO) Packages 

description 

The 'CBT16209 provide 18 bits of high-speed 
TIL-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 (SO-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 Sl SO A1 A2 FUNCTION 

L L L Z Z Disconnect 

L L H B1 Z Al toBl 

L H L B2 Z Al toB2 

L H H Z Bl A2 to Bl 

H L L Z B2 A2to B2 

H L H Z Z Disconnect 

H H L Bl B2 A1 toBl,A2toB2 

H H H B2 Bl Al to B2, A2 to Bl 

SN54CBT16209, SN74CBT16209 
18·BIT BUS·EXCHANGE SWITCH 

1992 - REVISED MAY 1995 

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

(TOP VIEW) 

81 
1A1 82 
lA2 181 

GND 4 182 
281 
282 

Vee GND 
3A1 381 
3A2 9 382 

GND GND 
4Al 481 
4A2 482 
5Al 581 
5A2 582 

GND GND 
6Al 681 
6A2 682 
7Al 781 
7A2 782 

GND 29 GND 
8Al 28 881 
8A2 27 882 
9Al 26 981 
9A2 25 982 

-!!1TEXAS 
INSTRUMENTS 

Copyright <C> 1995. Texas Instruments Incorporated 
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SN54CBT16209, SN74CBT16209 
18-BIT BUS-EXCHANGE SWITCH 

SCDS006D - NOVEMBER 1992 - REVISED MAY 1995 

logic diagram 

1A1--+---~~----~ ....---~._.f- 1 B1 

1A2--+-~--4---+-~ ....-4-.... ---1- 1B2 

so -------------' 
S1 --------------' S2 ____________ ---1 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DGG package ............... 0.85 W 

DL package ................... 1.2 W 
Storage temperature range, Tstg .................................................. -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-maxi mum-rated condRions for extended periods may affect device reliabilRy. 

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 ThermalConsiderationsapplication note In the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions 

SN54CBT16209 SN74CBT16209 

MIN MAX MIN MAX 
UNIT 

Vee Supply vo~age 4 5.5 4 5.5 V 

VIH High-level input vo~age 2 2 V 

VIL Low-level input vo~ge 0.8 0.8 V 

TA Operating free-air temperature -55 125 -40 85 ·e 

~1ExAs 
INSTRUMENTS 
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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 VCC- 4.5V, Ils-18mA -1.2 V 

VCC=O, VI =5.5V 10 
II 

VCC- 5.5V, VI- 5.5 VorGND ±1 
IlA 

ICC VCC~5.5V, 10- 0, VI ~ VCC or GND 3 IlA 
aICC; VCC-5.5V, One input at 3.4 V, Other inputs at VCC or GND 2.5 rnA 

Ci I Control pins VI =3VorO 4 pF 

Cio{OFF) Va= 3 VorO, 80,81, or 82 = VCC 7.5 pF 

111-64 rnA 4 8 

ron§ VCC-4.5V 
VI-O 

III =30mA 4 8 n 
VI_2.4 V, 11-15mA 6 15 

t All typical values are at Vee _ 5 V, TA = 25°e. 
; 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54CBT16209 SN74CBT16209 

PARAMETER 
FROM TO VCC=5V 

VCC=4V 
VCC=5V 

VCC=4V UNIT (INPUT) (OUTPUT) ±O.5V ±O.5V 

MIN MAX MIN MAX MIN MAX MIN MAX 

ted' AorB 0.8 0.25 0.25 
BorA ns 

ted 8 2 13.1 14 2.6 10.2 11.3 

ten 8 AorB 1.7 15.3 16 2.7 10.6 11.5 ns 

idis 8 AorB 1 13.2 14.5 1.2 11.3 12.1 ns 

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

~1ExAs 
INSTRUMENTS 
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SN54CBT16209, SN74CBT16209 
18-BIT BUS-EXCHANGE SWITCH 

SCDS006D- NOVEMBER 1992 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

S1 soon 
From Output --.�__-..... --'VII'v------/ 

Under Test I 

CL=SOpF -L 
(see Note A) T 500n 

LOAD CIRCUIT 

o 7V 

o Open 

Input L 1.SV \~S-;--- 3V 

---II I· OV 
tpLH ~ ~I 1 1 

l1li ~ tpHL 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at7V 
(see Note B) 

TEST S1 

tpd Open 
tPLZ/tpZL 7V 
tPHz/tpZH Open 

~"Y l'~---
tpZL -+I 14- 1 

1 1 tPLZ~ 
_--+1",,\1 1 

1 
1 1 

1 

1 
tpZH~ 

~PHZ--t>I 

VOL + 0.3 V 

3V 

OV 

3.SV 

VOL 

1 1 
1 ~----~~rl - VOH 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

1,..-____ -+ VOH 

Output 11.5 V 1.S V 
________ J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

OV 

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 wHh internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 n, tr :S 2.5 ns, tf :S 2.5 ns. 
D. The outputs are measured one at a time wHh one transHion per measurement. 
E. tpLZ and tpHZ are the same as !dis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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SN74CBT16211 
24·81T BUS·EXCHANGE SWITCH 

• 5·0 Switch Connection Between Two Ports 
• TTl·Compatible Input and Output levels 

• Packaged in Plastic Thin Shrink 
Small·Outline (OGG) and 30Q-mll Shrink 
Small·Outline (Ol) Packages 

description 

The SN74CBT16211 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 12- or 24-bit bus 
exchange switch. When 1 OE is low, 1 A is 
connected to 1 B. When 20E is low, 2A is 
connected to 2B. 

The SN74CBT16211 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

i0E 20E iA,iB 2A,2B 

l L 1A = 1B 2A=2B 

L H iA= 1B Z 

H L Z 2A-2B 

H H Z 

PRODUCT PREVIEW lnIormaIfon co ...... praducIIln tho tannlllve at =:. ~_ of d_pm .... C_. dill end ...... 
• _ ... desilln goals. TuMlnstrumonis _tho rlghlto 

Oat dlsconanlll1h .. prodllCll wlthaul nOlI ... 

Z 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALlAS. TEXAS 75265 

-JULY 1995 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 
1A1 20E 
1A2 1B1 
1A3 1B2 
1A4 1B3 
1A5 51 1B4 
1A6 50 1B5 

GND 49 GND 
1A7 48 1B6 
1A8 1B7 
1A9 11 1B8 

1A10 1B9 
1A11 1B10 
1M2 1 B11 

2A1 1B12 
2A2 41 2B1 
Vee 40 2B2 
2A3 39 2B3 

GND 38 GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
2A7 2B7 
2A8 2B8 
2A9 2B9 

2A10 2B10 
2A11 2B11 
2A12 2B12 

Copyright@ 1995, Texas Instruments Inccrporated 
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SN74CBT16211 
24-BIT BUS-EXCHANGE SWITCH 

SCDS028-JULY 1995 

logic diagram 

1:1~ 1B1 

• • • 
1A12----, 

10E------l 

• • 
,..--- 1B12 

2A1----, r--- 2B1 

• ...l-L • • • • • 
2A12 2B12 

2~----' 

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

Supply voltage range, Vee ...................................................•...... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .............................................................. 128 rnA 
Input clamp current, 11K (VI < 0) ..•....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DGG package .................. 1 W 

DL package .................. 1 .4 W 
Storage temperature range, Tstg .................................................. -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 H the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information. reiertothe Package ThermalConsiderationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book. literature number SeBD002B. 

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voltage 4 5.5 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·e 

~1ExAs 
INSTRUMENTS 
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SN74CBT16211 
24·BIT BUS-EXCHANGE SWITCH 

SCDSQ28-JULY 1995 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Vee- 4.5V, II --lamA -1.2 V 

Vee- OV, VI =5.5V 10 
II 

Vee- 5.5V, VI = 5.5 V or GND ±1 
!LA 

ICC:!: Vee- 5•5V, la-a, VI - Vee or GND 3 !LA 
dice Vee = 5.5 V, One input at 3.4 V, Other inputs at Vee or GND 2.5 rnA 

ei I Control pins VI_ 3VorO 4 pF 

eioLOFf) Va = 3VorO, OE=Vee 6 pF 

ron§ 
lVI-a, 11,,64mA 5 6 

Vee- 4.5V I VI-2.4 V, 
n 

11-15rnA 12 

t All typical values are at Vee = 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 Vee 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. 

~1ExAs 
INSTRUMENTS 
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• 5·0 Switch Connection Between Two Ports 

• TTL·Compatlble Input and Output Levels 

• Package Options Include Plastic Thin 
Shrink Small·Outline (DGG) and 3DD-mll 
Shrink Small·Outline (DL) Packages 

description 

The 5N74CBT16212 provides 24 bits of 
high-speed TIL-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 (50-52) terminals. 

The 5N74CBT16212 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

82 81 80 A1 A2 FUNCTION 

L L L Z Z Disconnect 

L L H 81 Z A1 to 81 

L H L 82 Z A1 to B2 

L H H Z 81 A2 to 81 

H L L Z 82 A2t082 

H L H Z Z Disconnect 

H H L 81 82 A1 to 81, A2 to 82 

H H H 82 81 A1 to 82, A2 to 81 

~lExAs 
INSTRUMENTS 

SN74CBT16212 
24·BIT BUS·EXCHANGE SWITCH 

DGG OR DL PACKAGE 
(TOP VIEW) 

1A1 
1A2 
2A1 
2A2 
3A1 6 
3A2 

GND 

51 
82 
181 
182 
281 
282 
381 
GND 
382 
481 
482 

5A2 581 
6A1 582 
6A2 681 
7A1 682 
7A2 781 
Vee 782 
8A1 881 

GND GND 
8A2 882 
9A1 981 
9A2 982 

10A1 1081 
10A2 1082 
11A1 1181 
11A2 1182 
12A1 1281 
12A2 ...... __ .r 1282 

Copyright (!ll 1995, Texas Instruments Incorporated 
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SN74CBT16212 
24·BIT BUS-EXCHANGE SWITCH 

SCDS007D - NOVEMBER 1992 - REVISED MAY 1995 

logic diagram 

1A1--+---~,-----~ 

1A2--+-~--~--~~ 

so ---------' 
81 ------------~ 
82------------~ 

.------.... -!--1 B1 

.---~""'--f-1B2 

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

Supply voltage range, Vee .................................•........................ -0.5 V to 7 V 
Input voltage range, V, (see Note 1) ..•...........••........••...........•........•... -0.5 V to 7 V 
Continuous channel current .........•............................................•....... 128 mA 
Input clamp current, ',K (V, < 0) ...................................................•...... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DGG package ...•..••.•...•.•.. 1 W 

DL package ................... 1.4 W 
Storage temperature range, Tstg .•••••.•..•..•••••••••.•••••••••••••••••••.•••••.• -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 in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voHage 4 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

-!111ExAs 
INSTRUMENTS 
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SN74CBT16212 
24·BIT BUS·EXCHANGE SWITCH 

SCDS007D - 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 Vee =4.5 V, 11=-18mA -1.2 V 

Vee=O, VI =5.5V 10 
II 

Vee = 5.5 V, VI = 5.5 Vor GND ±1 
JJA 

lec Vce = 5.5 V, 10=0, VI = Vee or GND 3 JJA 
Alee; VCC=5.5V, One input at 3.4 V, Other inputs at VCC or GND 2.5 mA 

ei I Control pins VI =3VorO 4 pF 

eio(OFF) Vo=3VorO, 80,81, or 82 = Vee 7.5 pF 

III =64mA 4 7 

ron§ Vce =4.5 V 
VI-O 

III =30mA 4 7 n 
VI _2.4 V, 11=15mA 6 12 

t All tYPical values are at Vec = 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 Vee 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V 

VCC=4V 
PARAMETER ±O.5V UNIT (INPUT) (OUTPUT) 

MIN MAX MIN MAX 

todV AorB 0.25 0.25 
BorA ns 

tpd 8 2.6 10.2 11.3 

len 8 AorB 2.7 10.6 11.5 ns 

Idis 8 AorB 1.2 11.3 12.1 ns 

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

~1ExAs 
INSTRUMENTS 
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SN74CBT16212 
24·BIT BUS-EXCHANGE SWITCH 

SCDS007D - NOVEMBER 1992 - REVISED MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --..---.---'\II./\r-----/ 

Under Test 

CL=50pF 5000 

o 7V TEST 

o Open tpd 
tPLZ/tpZL 
tPHZ/tpZH 

S1 

Open 
7V 

Open 

(see Note A) T 
LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) ~,.. l~---:: 

Input L 1.5V \ ~5~--- 3V 

---J'I I· OV 

tPLH ~ ~I I I 
14 ~ tpHL 

I I 

Output 
Waveform 1 

S1 at7V 
(see Note B) 

tpZL -+I 14- 1 
1 1 tpLZ~ 

_--+1""\1 1 
1 
1 1 

1 

1 
tpZH~ 

~PHZ~ 

3.5 V 

VOL+O.3V 
VOL 

I,..--~ VOH 
I '----_~rl - VOH 

Output 11.5 V 1.5 V 
____ oJ. VOL 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

VOH-O.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

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

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr S 2.5 ns, tf s 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 !dis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

-!/} 1ExAs 
INSTRUMENTS 
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• 5-0 Switch Connection Between Two Ports 

• TTL-Compatible Input and Output Levels 

• Package Options Include Plastic Thin 
Shrink Small-Outline (OGG) and 30o-mll 
Shrink Small-Outline (OL) Packages 

description 

S2 

L 

L 

L 

L 

H 

H 

H 

H 

The 8N74CBT16213 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 (80-82) terminals. 

The 8N74CBT16213 is characterized for 
operation from -40°C to 8SoC. 

FUNCTION TABLE 

S1 SO A1 A2 FUNCTION 

L L Z Z Disconnect 

L H 81 Z A1 to 81 

H L 82 Z A1 to 82 

H H Z 81 A2t081 

L L Z 82 A2 to 82 

L H A2 and 82 Z A1 to A2 and 82 

H L 81 82 A1 to 81, A2 to 82 

H H 82 81 A1 to 82, A2 to 81 

PRODUCT PREVIEW Inlormallan concerns prodo ... ln thllormallYl Dr 
daoIgn phase of developmont. ~ d01t Ind other 
speelftcatlons ara doalgn goaiL _ll1I1rUms",._ th8 rlgbl to 
cnango or dIIDDnllnuo ..... prodo ... wi_I nOllCL -!!11ExAs 

INSTRUMENTS 

SN74CBT16213 
24·BIT BUS·EXCHANGE SWITCH 

SCDS026 - MAY 

DGG OR DL PACKAGE 
(TOP VIEW) 

80 81 
1A1 82 

181 
182 
281 
282 

3A2 381 
GND GND 
4A1 382 
4A2 481 
5A1 482 
5A2 581 
6A1 582 
6A2 681 
7A1 682 
7A2 781 

Vee 782 
8A1 881 

GND GND 
8A2 882 
9A1 981 
9A2 982 

10A1 1081 
10A2 1082 
11A1 1181 
11A2 1182 
12A1 1281 
12A2 1282 

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

SCDS026 - MAY 1995 

logic diagram 

1A1--+---~~----~ 

1A2--+-~--~--~~ 

80 --------------' 
81 ----------------1 
82------------~ 

...-------41-+_ 181 

.--+ .. ---1- 182 

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

Supply voltage range, Vee ............................................•...........•. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ..............•..................•................ -0.5 V to 7 V 
Continuous channel current ..........•................................................... 128 mA 
Input clamp current, 11K (VI < 0) .......•.................................................. -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DGG package .................. 1 W 

DL package ................... 1.4 W 
Storage temperature range, Tstg ......•.•......................................... -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 ThermalConsideratlonsapplicatlon note in the 1994 ABT AdvancedBICMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voltage 4 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level Input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

~1ExAs 
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 MAX UNIT 

VIK Vcc = 4.5 V, 11--18mA -1.2 V 

VCC- O, VI-5.5V 10 
II 

Vcc = 5.5 V, VI =5.5 VorGND ±1 
j.iA 

ICC VCC -5.5 V, 10=0, VI = VCC or GND 3 j.iA 

~ICC:l: Vcc =5.5 V, One input at 3.4 V, Other inputs at VCC or GND 2.5 mA 

Ci Control pins VI_3VorO 4 pF 

Cio{OFF Vo = 3 VorO, 50,51, or 52 - VCC 7.5 pF 

=30mA 

VCC=4V 
VI =0 

=64mA 

VI-2.4 -15mA 
AtoB 0 

-30mA 4 7 

VCC=4.5V 
VI-O 

-64mA 4 7 

ron§ 
VI =2.4 V, =15mA 6 12 

=30mA 

VCC- 4V 
VI=O 

-64mA 

VI =2.4 V, =15mA 
Al toA2 0 

VCC- 4.5V 
VI=O 

-30mA 

=64mA 

VI-2.4 V, -15mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
:I: 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V 

PARAMETER ±O.5V UNIT (INPUT) (OUTPUT) 
MIN MAX 

tpdll AorB BorA 0.25 

Al A2 ns 
tpd 

5 BorA 

ten 5 AorB ns 

!dis S AorB ns 

\I This parameter IS charactenzed but not tested. This propagation delay IS based on the RC time constant of the tYPical on-state reslstanca of the 
switch and a load capacitance of 50 pF. 

~1ExAs 
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SN74CBT16213 
24·BIT BUS-EXCHANGE SWITCH 

SOOS026- MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output ---4if---._-J\II/Ir-----J 

Under Test 

CL=50pF 5000 

o 7V TEST 

o Open 

I GND 

tpd 
tpLzltpZL 
tpHZ/tpZH 

S1 
Open 
7V 

Open 

(see Note A) I 1 
LOAD CIRCUIT 

Output 
Control 

(Iow·level 
enabling) 
~ 1.5' ,u~ ___ :: 

Input L 1.5V \ ~5~--- 3V 

---II I· OV 

tPLH:'" .II I J 
lOIII ... tpHL 

I I 

Output 
Waveform 1 

S1 at 7V 
(see Note B) 

tpZL~ 14- 1 

1 1 tPLZ-+j 

_--+1,",\1 1 
1 

1 I 
1 
1 

tPZH -+I 
~PHZ~ 

3.5V 

VOL +0.3 V 
VOL 

I~ __ -+ VOH 

I ~----.... ~n - VOH 
Output !1.5V 1.5V 

________ -J. VOL 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

VOH-0.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

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

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 0, tr " 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 tdis. 
F. tpZL and tpZH are the same as ten. 
G. tPLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 5-n Switch Connection Between Two Ports 

• TTL-Compatible Input and Output Levels 

• Package Options Include Plastic Thin 
Shrink Smail-Outline (OGG) and 30Q-mll 
Shrink Small-Outline (OL) Packages 

description 

The SN74CBT16214 provides 12 bits of high
speed TIL-compatible bus switching between 
three separate ports. The low on-state resistance 
of the switch allows connections to be made with 
minimal propagation delay. 

The SN74CBT16214 operates as a 12-bit 
bus-select switch via the data-select (SO-S2) 
terminals. 

The SN74CBT16214 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

52 S1 50 A FUNCTION 

L L L Z Disconnect 

L L H B1 Ato B1 

L H L B2 AtoB2 

L H H Z Disconnect 

H L L Z Disconnect 

H L H B3 AtoB3 

H H L B1 AtoB1 

H H H B2 AtoB2 

logic diagram 
r-------------, 
I 1 of 12 Channels I 

1A 

I I 
I I 
I I 
I I 

1B3 I I 

I 
I 
I L ___ _ 

50 --------' 
51 
52 --------' 

~~~~~~~o:: s~~f,r:~~81;;~:~!n::l ~=:~:~m:~ 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFiCe BOX 655303 • DALLAS. TeXAS 75265 

SN74CBT16214 
3·TO·1 BUS-SELECT SWITCH 

DGG OR DL PACKAGE 
(TOP VIEW) 

80 81 
1A 82 

1B3 1B1 
2A 1B2 

2B3 2B1 
3A 2B2 

3B3 3B1 
GND GND 

4A 3B2 
4B3 4B1 

5A 11 4B2 
5B3 5B1 

6A 5B2 
6B3 6B1 

7A 6B2 
7B3 7B1 
Vee 7B2 

8A 8B1 
GND GND 
8B3 8B2 

9A 9B1 
9B3 9B2 
10A 10B1 

10B3 10B2 
11A 11 B1 

11B3 11B2 
12A 12B1 

1283 1282 

1B1 

1B2 

Copyright © 1995, Texas Instruments Incorporated 
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SN74CBT16214 
3-TO· 1 BUS·SELECT SWITCH 

SCDSOoaC - MAY 1993 - REVISED MAY 1995 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current .......................•....•................................. 128 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DGG package .................. 1 W 

DL package .................... 1.4 W 
Storage temperature range, Tstg .................................................. -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, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voltage 4 5.5 V 

VIH High-level input voltage 2 V 

Vll low-level input voltage 0.8 V 

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-4.5V, 11=-18mA -1.2 V 

VCC=O, VI =5.5V 10 
II 

VCC = 5.5 V, VI = 5.5 V or GND ±1 
jIA 

ICC VCC = 5.5 V, IO~O, VI = VCC or GND 3 jIA 

aICC§ VCC = 5.5 V, One input at 3.4 V, Other inputs at VCC or GND 2.5 mA 

Ci I Control pins VI =3VorO 4 pF 

Cio(OFF) Vo - 3 VorO, A-Z 7.5 pF 

111-64mA 4 7 

ron' VCC=4.5V 
VI =0, iii =30mA 4 7 (.I 

VI =2.4 V, 11=15mA 6 12 

:j: All tYPical values are at VCC ~ 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. 
, Meesured 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. 

~1ExAs 
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SN74CBT16214 
3·TO·1 BUS-SELECT SWITCH 

SCDSOO8C-MAY 1993-REVISED MAY 1995 

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

FROM TO 
VCC=5V 

VCC=4V 
PARAMETER ±O.5V UNIT (INPUT) (OUTPUT) 

MIN MAX MIN MAX 

tpelt AorB 0.25 0.25 
BorA ns 

tpel S 5.5 13.9 15.3 

len S AorB 5.1 14.5 16 ns 

!dis S AorB 3.6 11.7 12.1 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 

S1 5000 
From Output--'>--~'-_Wlr-__ ../ 

Under Test 

CL=50pF 
(see Note A) T 5000 

LOAD CIRCUIT 

o 7V 

o Open 

Output 
Control 

(low-level 
enabling) 

TEST S1 

fpd Open 
tpLZ/tpZL 7V 

tPHZltpZH Open 

~ ... i~---:: 
tPZL -.( 14- I 

I 1 tpLZ~ 

Input L 1.5V \~5-;--- 3V 
Output 

Waveform 1 
S1 at7V 

(see Note B) 

---+1...,.1 I 
I 
I 

3.5 V 

---'1 I· OV 

tPLH~ ~I 1 J 14 .. tpHL 
1 1 
1 r----..... ~ti VOH 

Output !1.5V 1.5V ----..I. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and Jig capacitance. 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

VOL+O.3V 
VOL 

~PHZ-+t 

I~---+ VOH 
VOH-O.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

OV 

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

C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 C. tr s 2.5 ns. tf S 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 !dis. 
F. tpZL and tpZH are the same as len. 
G. tpLH and tpHL are the same as Ipd. 

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

• 5-0 Switch Connection Between Two Ports 
• 0.25-ns Maximum Propagation Delay 
• TTL·Compatlble Input and Output Levels 
• Package Options Include Plastic Thin 

Shrink Small·Outline (DGG) and 30o-mll 
Shrink Smail-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 

Sl SO CLK CLKEN FUNCTION 

X X X H Last state 

L L i L Disconnect 

L H i L A to Bl and A to B2 

H L i L AtoBl orBl toA 

H H i L AtoB20rB2toA 

~1ExAs 
INSTRUMENTS 
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DGG OR DL PACKAGE 
(TOP VIEW) 

181 
281 182 
282 2A 

3A 381 
481 382 
482 6 4A 

5A 581 
681 582 
682 6A 

7A 781 
881 11 782 
882 8A 

GND GND 
Vee Vee 

9A 981 
1081 982 
1082 10A 

11A 1181 
1281 1182 
1282 12A 

13A 1381 
1481 1382 
1482 14A 

15A 1581 
1681 1582 
1682 16A 
ClK 50 

ClKEN 51 

Copyright@ 1995. Texas Instruments Incorporated 
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SN74CBT16232 
SYNCHRONOUS 16·BIT TO 32·BIT FET MULTIPLEXER/DEMULTIPLEXER 

SCDS009 - MAY 1995 

logic diagram (positive logic) 

CLK----, 

SO ------+--t--ID 

CE 

'--+-;~CLK 

S1-----+--1-~D 

CE 

'---;>CLK 
1 of 16 Channels 

1A -i--e--+---' '-------y-- 1B1 

'-------r- 1B2 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Continuous channel current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Maximum power package dissipation at TA = 55°C (in still air): DGG package ..................... 1 W 

DL package ...................... 1.4 W 
Storage temperature range, Tstg .................................................. -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-maxi mum-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 

VCC 

vlH 

VIL 

TA 

4-24 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Operating free-air temperature 
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MIN NOM MAX UNIT 

4 5.5 V 

2 V 

0.8 V 

-40 85 ·C 



SN74CBT16232 
SYNCHRONOUS 16-BITTO 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 VCC-4.5V, II =-18mA -1.2 V 

II VCC-5.5V, VI-5.5 VorGND ±5 IJA 
ICC VCC-5.5V, 10. 0, VI - VCC or GND 3 IJA 
AICC:!: I Control pins VCC-5.5V, One input at 3.4 V, Other inputs at VCC or GND 2.5 rnA 

CI I Control pins VI-3VorO 4.5 pF 

CioOFF Vo=3VorO 4 pF 

VCC=4V, VI-2.4 V, 11-15mA 

ron§ 
VI-O, II =64 rnA 

Q 
VCC = 4.5 V VI-O, 11-32mA 

VI - 2.4 V, 11-15mA 

t All typical values are at VCC - 5 V, TA _ 25°C. 
:!: This is the increase in supply current for each input that is at the specified TIL 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

MIN TYP MAX UNIT 
(INPUn (OUTPUn 

Ipdll AorB BorA 0.25 ns 

ten ClK BorA ns 

!dis ClK BorA ns 

II 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. 
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SN74CBT16232 
SYNCHRONOUS 16·BIT TO 32·BIT FET MULTIPLEXER/DEMULTIPLEXER 

80D8009- MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST S1 
S1 o Open soon 

From Output_ ..... _~.-~Wlr-__ .../ 
Under Test I 

tpd Open 
tpLZ/tpZL 7V 
tpHzltpZH Open 

soon CL=50pF ...L 
(see Note A) I 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) ~ 1.6' l~---:: 

Input L 1.5V \~5-;;--- 3V 

---.II I . OV 
tPLH I• ~ I I 

I I 14 ~ tpHL 
I I 

Output 
Waveform 1 

S1 at7V 
(see Note B) 

tpZL --.! j4- I 
I I tPLZ~ 

__ ;-1 '\.;1 1 
I 
I I 

I 
I 

tpZH -+I ~PHZ~ 

3.5 V 

VOL + 0.3 V 
VOL 

I~--~ VOH 
I ~----~~rl -- VOH 

Output 11•5 V 1.5 V 
____ ..I. VOL 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

VOH-0.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
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 wtth intemal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n. tr s 2.5 ns, tf S 2.5 ns. 
D. The outputs are measured one at a time with one transttion per measurement. 
E. tpLZ and tpHZ are the same as !dis. 
F. tpZL and tpZH are the same as len. 
G. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74CBT16233 
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER 

• 5-0 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 30D-mll 
Shrink Small-Outline (Dl) Packages 

description 

The SN74CBT16233 is a 16-bit to 32-bit switch 
used in applications in which two separate data 
paths must be multiplexed onto, or demultiplexed 
from, a single path. This device can be used for 
memory interleaving, where two different banks of 
memory need to be addressed simultaneously. 
The SN74CBT16233 can be used as two S-bit to 
16-bit multiplexers or as one 16-bit to 32-bit 
multiplexer. 

Two select inputs (SELO and SEL1) control the 
data flow. When the TEST inputs are asserted, the 
A port is connected to both the 1 B and the 28 
ports. SELO, SEL 1, and the TEST inputs can be 
driven with a 5-V CMOS, a 5-V TIL, or a 
low-voltage TIL driver. 

The SN74CBT16233 is specified by design not to 
have through current when switching directions. 

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

SELO,1 

l 

H 

X 

FUNCTION TABLE 

TEST 0,1 

l 

l 

H 

FUNCTION 

At0180r18toA 

At0280r28toA 

A to 18 and A to 28 

~TEXAS 
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SCDS010 - MAY 1995 

DGG OR DL PACKAGE 
(TOP VIEW} 

OA1 181 
182 281 

0A2 
OA3 4 183 
184 283 
284 0A4 
OA5 185 
186 285 
286 9 OA6 
OA7 187 
188 287 
288 OA8 

GND GND 

Vee Vee 
1A9 189 

1810 289 
2810 1A10 
1A11 1811 
1812 2811 
2812 1A12 
1A13 1813 
1814 2813 
2814 1A14 
1A15 1815 
1816 2815 
2816 1A16 

TESTO SELO 
TEST1 SEL1 

Copyright © 1995. Texas Instruments Incorporated 

4-27 



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

SCOS010 - MAY 1996 

logic diagram (positive logic) 

SELO-------.----~---------r--~ 

TESTO -----t---I 

One of Eight 
Channels 

OAn -i--.---+--I '---------,-- 2Bn 

SEL1 -------.--~~---------I

TEST1 -------+-----t 

~------r- 1Bn 

One of Eight 
Channels 

1An -i-.... ----t--' '---------.-- 2Bn 

'---------r- 1Bn 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ...•...................................... -0.5 V to Vee + 0.5 V 
Continuous channel current. . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . • . . . . • . • . • . . . • . . . . . . . . . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Maximum power package dissipation at T A = 55°C (in still air) (see Note 2): DGG package ..•....... 1 W 

DL package ........... 1.4 W 
Storage temperature range, Tstg ......•........................................... -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 condltlons 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. 

4-28 

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, refertothe Package ThermalConsiderationsapplication note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75285 



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

SCDS010- MAY 1995 

recommended operating conditions 
MIN NOM MAX UNIT 

VCC Supply voltage 4.75 5.25 V 

V,H High-level control input voltage 2 V 

V,L Low-level control input voltage 0.8 V 

TA Operating free-air temperature 0 70 ·C 

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

PARAMETER TEST CONDITIONS MIN TYpf MAX UNIT 

V,K Vcc =4.75 V, 1,=-18mA -1.2 V 

VCC=O V, =5.25 V 10 IiA 
II 

Vcc =5.25 V, V, = 5.25 V or GND ±1 J1A 
ICC VCC = 5.25 V, '0=0, V, = VCC or GND 3 IiA 
.6JCC:f: VCC ~5.5V, One input at 3.04 V, Other inputs at VCC or GND 2.5 rnA 

C, I Control pins V, =3VorO 4.5 pF 

COFF Vo-3VorO 4 pF 

ron§ 
Vcc =4.75 V, V,=O, ,,-12 mA 5 7 

0 
VCC =4.75 V, V, =2.4 V, 1,=8mA 10 15 

t All typical values are at VCC = 5 V, TA = 25·C. 
:f: 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 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, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO TA = O·C to 70·C 
UNIT 

(INPUT) (OUTPUT) MIN TYpf MAX 
1peI~ AorB BorA 0.25 ns 

tpd SELO, SELl A 1.6 3.6 5.3 ns 

ten 
TESTO, TESTl OR SELO, SELl 

1.3 3.6 5.2 
B ns 

tdis 0.5 3.9 5.3 

t All tYPical values are at VCC - 5 V, TA. 25·C. 
~ This parameter is characterized but not tested. This propagation delay is due to the RC time constant of the typical on-state resistance of the 

switch and a 5O-pF load capacitance. 

-!!11EXAS 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 4-29 



SN74CBT16233 
16-BIT TO 32·BIT FET MULTIPLEXER/DEMULTIPLEXER 
8C08010- MAY 1995 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST S1 
S1 o Open SOOO 

From Output_-'_--4t-~'lNIr-__ ../ 
Under Test 

tpd Open 
tPLZ/tpZL 7V 

tPHzltpZH Open 

CL=50pF sooo 
(see Note A) T 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) 

~1.6Y '-'~ ___ :: 

Input L 1.SV \~S~--- 3V 

---11 I· OV 
tPLH !. ~I 1 1 

1- 14 ~ tPHL 
1 1 

Output 
Waveform 1 

S1 at7V 
(see Note B) 

tpZL~ I+- I 
1 1 tPLZ-+j 

_-+1,,:1 I 
I 1 
I I 
I 

tpZH~ 

3.SV 

VOL+O.3V 
VOL 

~PHZ-+i 
1 ___ + VOH 

1 ,.----~~n - VOH 
Output /1.S V 1.S V 

____ J. VOL 

Output 
Waveform 2 
S1 atOpen 

(see Note B) 

VOH-O.3V 

OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL Includes probe and jig capacitance. 
B. Waveform 1 is for an output with Intemal 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. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo • 50 n. tr s 2.5 ns, tf S 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 !dis. 
F. tpZL and tpZH are the same as ten. 
G. tpLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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IMPORTANT NOTICE 

Texas Instruments (TI) 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. 

TI 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 TI products in such applications is understood to be fully at the risk of the customer. Use of TI 
products in such applications requires the written approval of an appropriate TI officer. Questions concerning 
potential risk applications should be directed to TI 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. 

TI assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does TI warrant or represent that any license, either 
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property 
right of TI 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 cc and the switch is on. These devices 
have an on-state resistance of approximately 5 0 and a propagation delay of 250 ps. They are capable of conducting 
a current of 64 rnA each. The transil!tor 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 ... I-V difference 
between the gate (Vee) and the source (V 0) at any point on the graph. 

> 
I , 

'5 

! 
I 
,p 

> 
I , 
I 

I 
,p 

6.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

o 
3 

~ 

~ 
~ 

~ 

4.0 4.5 

Vcc - Supply Voltage - v 

Figure 1. Output Voltage Versus Supply Voltage 

5 
Vcc=SV , 

/ ~ 
4 

3 

V 
V 

2 

/ o 
o 2 3 4 

VI -Inp\lt Voltage - V 

Figure 2. Output Voltage Verllus I"put Voltage 

5.0 

5 
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The on-state resistance (ron) increases gradually with V I until VI approaches Vee - 1 V, where ron rapidly increases, 
clamping V 0 at Vee - 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. 

CI 
I 

§ 
~ 
! 

~ 
0 
I 
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o 
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/ 
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~I/ 

-----
V 

---' ~ 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 

VI -Input Voltage - V 

Figure 3. On-State Resistance Versus Input Voltage 



Bus Switches Provide SOY to 3-Y Translation When 3-Y 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 Vee can be created 
by placing a diode between Vee 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 ~). 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 Kg or less. 

VCC=5V 

R 

Va=4.3V 

/' /' TTL-Level Signal 

3-VCPU 5-VMemory 

3.3 V MAX 
3-VMemory 5-VI/O 

3V<t---+ 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 partially removed, causing system error. Also, connectors are designed so that the ground pins are 
connected fIrst, followed by the signal pins, then Vee last. In this condition, the existing logic must ensure that the 
110 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 110 pins and Vee. The diode is forward biased when 
driven above Vee (see Figure 5). In a situation where Vee is disconnected, these diodes are capable of pulling the 
system bus to approximately one diode drop above ground, leaving the bus disturbed. 

Input -='-----<f- -.---=- Output 

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

Another issue to consider is that, when Vee 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 Vee is removed due to 
the absence of the clamping diodes to Vee (see Figure 6). They also provide an active circuit that ensures the output 
to be in the high-impedance state during part of the Vee power up or power down. 
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No Path to Vee 

• • • 
Figure 6. No ABT Current Flow When Vee = 0 V 



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 Vee 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·ln Cerd 

r----------------------------~ 
CPU I -- H CST H logO" II 

I I L ____________________________ ~ 
Memory 

Figure 7. Hot·Card Insertion Application 

Control Circuit 

SL CBT Device 

t IOL> IR. so the control signal can override the pullup resistor. 

Figure 8. Power· Up Hlgh·lmpedance 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: 

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-----------------------J 
MUST CONTAIN ONE TO THREE LETTERS 

D, OW 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 -------------/ 

74CBT3246 PW 

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**) 

14 PIN SHOWN 

PLASTIC SMALL·OUTLINE PACKAGE 

~
'050(1'27) 

1 ~ ~::~:~::!~ '.'0.010(0,25) @I 
14 I 8 ---r-r 

~ 0.244 (8,20) I 0.228 (5,80) 

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

~----------~~ 

CA~7 

rlitiiiUiJillld~ t 0.010 (0,2511 
0.069 (1,75) MAX 0.004 (0,10) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

~ DIM 

A MAX 

A MIN 

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
D. Four center pins are connected to die mount pad. 
E. Falls within JEDEC MS-012 

~TEXAS 
INSTRUMENTS 
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8 14 16 

0.197 0.344 0.394 
(5,00) (8,75) (10,00) 

0.189 0.337 0.386 
(4,80) (8,55) (9,80) 

40400471 B 10/94 
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MECHANICAL DATA 

DB (R-POSe-G··) 
28 PIN SHOWN 

1 r- 0,381+1 0,15 <WI 
0,22 ~..L.-:":';;';"'.=J 

15 

nl 
5,60 8,20 
6,00 7,40 

.....,.,.,.0"l"'l"'l"'l..,..,..,.,..,.~ ~ 
14 

~ DIM 
14 16 20 24 

A MAX 6,50 6,50 7,50 8,50 

A MIN 5,90 5,90 6,90 7,90 

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

28 

10,50 

9,90 

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

~1ExAs 
INSTRUMENTS 

6-6 POST OFFICE BOX 665303 • DALLAS. TEXAS 75266 

PLASTIC SMALL-OUTLINE PACKAGE 

30 38 

10,50 12,90 

9,90 12,30 

40400851 B 10194 



MECHANICAL DATA 

DGG (R-PDSO-G**) 

48 PIN SHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

6,40 8,40 
6,00 7,80 

~TTm'TTTT'lTTTTTrTTTTTT'TT'" J 
24 

14-------A-------.t 

~. 
DIM 

A MAX 

A MIN 

48 56 64 

12,80 14,30 17,20 

12,40 13,90 16,80 

fGuuuuuuuuuuuuuuuuuuuuuuud...i ........... ~ 0~----~ 
L1,20MAX 0,10 MIN J 10.10,10 r-T 

40400781B 10194 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change withou1 notice. 
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MECHANICAL DATA 

DL (R-PDSO-G**) 

48 PIN SHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~ DIM 

0.299 (7,59) 
0.291 (7,39) J 0.420 (10,67) o ~~~ 

!-mTl, TT'TTTT'TTTr'T1mmTTTTT1A mTTT'~ ~ TT'TTTT~ ~ ~TI"I'I'M~ ~ ~rTTT!"'!i ~+--I _--->t.l 

A MAX 

A MIN 

r 
tl1''''79) MAX .... "'''I "N -1 

NOTES: A. All linear 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). 

-!i11ExAs 
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28 48 66 

0.380 0.630 0.730 
(9,65) (16,00) (18,54) 

0.370 0.620 0.720 
(9,40) (15,75) (18,29) 

0.020 (0,51) 

40400481 B 10/94 



MECHANICAL DATA 

ow (R-POSO-G**) 

16PINSHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~ DIM 

-=--'-~-=- 1-$-1 0.010 (0,25) ® 1 
9 

1ll0'419 (10,65) 
0.400 (10,15) 

0.299 (7,59) 
0.293 (7,45) 

Ir---------dJ 

r flLiiiLiiiLliil~ t 0.012 (0.3Qt) 
0.104 (2,65) MAX 0.004 (0,10) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change wHhout notice. 

A MAX 

A MIN 

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

-!11 ThXAS 
INSTRUMENTS 
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16 20 24 28 

0.410 0.510 0.610 0.710 
(10,41) (12,95) (15,49) (18,03) 

0.400 0.500 0.600 0.700 
(10,16) (12,70) (15,24) (17,78) 

4040000IB 10194 
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MECHANICAL DATA 

t 

JT (R-GDIP-T*'*) 
24 PIN SHOWN 

CERAMIC DUAL-IN-LiNE PACKAGE 

J I - 0.085 (1,65) I+- 0.045 (1,14) 

~ DIM 

A MAX 

AMIN 

BMAX 

BMIN 

24 

1.280 
(32,51) 

1.240 
(31,50) 

0.300 
(7,62) 

0.245 
(6,22) 

28 

1.460 
(37,08) 

1.440 
(36,58) 

0.291 
(7,39) 

0.285 
(7,24) 

0.320(8,13) ---t-l 
'01,,,,,,,10. • ... G.." Ir-II 

~b.~~ ~ I ... Seating Plane 

f t I U 

---J ~ o.tOO(2,54) I JL. 0.130 (3,30) MIN JLOO_150 ---. ~ 
0.023 (0,58) 
0.015 (0,38) 0.010 (0,25) NOM 

4040110/B 10/94 

NOTES: A. All linear 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 frH. 
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 MD-05SAA and MO-058AB 
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PW (R·PDS()"G**) 
14 PIN SHOWN 

4,70 8,70 
4,30 8,10 

'-n-0~I'T"TI"TT"" ~ 

MECHANICAL DATA 

PLASTIC SMALL-OUTLINE PACKAGE 

tLoooooodj 
1,20 MAX 0,10 MIN 

-~J 0~---h. 
1~lo,10 ~ 

~ DIM 
8 14 18 20 24 28 

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 

4040084/B 10/84 

NOTES: A. All linear dimensions 8reln 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. 
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MECHANICAL DATA 

W (R-GDFP-F24) CERAMIC DUAL FLATPACK 

0.090 (2,29) 
0.045 (1,14) 

Base And Seating Plane 

I 

~ 
0360 (914) 

14-- 0:240(6:10)--1 

0.375 (9,53) 1 
0.340 (8,64) 

I 
I 
I 

0.395 (10,03) ---! 
0.360 (9,14) -, 

0380 (914) ~. " 

0.045 (1,14) 
0.026 (0,66) 

I 1 
...., 

"""\ r 

I 0.240 (6,10) 

24 I -....f 0.019 (0,481 
0.015 (0,38) 

0.64 
0.49 

0(16,26) 
0(12,45) 

I 

I 

I 

I 

! 
! 

! 

! 

: 
i 

i 

12 

~~O...A::::C- I 

I 

I 

I 

! 

! 

! 
, 

: 
: 

t--::r=r-~- i 
....I, \.... 

300 TYP 13 

1.115 (28,321 
0.640 (21,34) 

NOTES: A. All linear 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 Irlt. 
D. Falls within MIL-STD-1835 GDFP2-F24 and JEDEC M0-070AD 
E. Index point is provided on cap lor termlnalldentilication only. 
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f 

~ 

j f 
0.030 (0,76) 
0.015 (0,36) 

4040180.51 B 10/94 



WD (R-GDFP-P*) 
48 PIN SHOWN 

0. 120 (3,05) 
r- 0.075 (1,91) 

~ 0.005 (0,13) NOM 

f 

NO. OF 
PINS·· 

48 

56 

MECHANICAL DATA 

CERAMIC DUAL FLATPACK 

A 

MIN MAX 

0.630 0.730 
(16,00) (18.54) 

0.610 
(15.49) 

0.710 
(18.03) 

r 
1.200 (30,50) -----------.t~1 0.950 (24,13) 

j4-- 0.390 (9,91) ---+I 
1 1 0.370 (9,40) 148 

'-' 

A 

24 25 

NOTES: A. All linear 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 fri!o 
D. Index point is provided on cap for pin Identification only. 
E. Falls within MIL-STD-1835: GDFP1-F48 and JEDEC MO-146M 

GDFP1-F56 and JEDEC MO-14MB 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX _ • DALLAS. TEXAS 75265 

.£ 0.025 (0,84) I 

f 

.-f. 0.010 (0,25) TYP 

f 

40401781 B 10194 
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