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Features:

* Provides Fast and Easy Performance Testing for ADS1216
» Separate Analog and Digital Power

e PC Printer Port Control

 Microsoft Windows® 95/98 Software

Windows is a registered trademark of Microsoft Corporation.
All other trademarks are the property of their respective owners.
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1 Description

2.1

2.2

The DEM-ADS1216 demo board is designed for ease of use when evaluating the ADS1216
high-resolution analog-to-digital (A/D) converter. The ADS1216 offers 24-bits, no missing code
performance. It has eight input channels that can be configured as up to eight differential channels. The
multiplexer is followed by a programmable gain amplifier with selectable gains of up to 128.

Hardware options include user-defined clock frequency, internal or external reference, and input biasing.

All of the features and functionality of the ADS1216 can be exercised using the pull-down menus available
from the DEM-ADS1216 software. Throughout this document, the terms demo board and EVM are used
interchangeably to mean evaluation module.

Initial Configuration

The DEM-ADS1216 is designed to be operational without any user configuration except connecting the
power supplies and the communications cable to an available PC printer port. To use the internal
reference voltage, jumpers T1 and T2 should be installed.

Power Supply

The analog and digital supplies should be connected together at the power supply. This condition means
that a pair of wires should go from V¢ and AGND to the power supply, and a separate pair of wires
should go from Vpp and DGND to the same +5Vpower supply.

Voltage Reference

With jumpers T1 and T2 installed, the DEM-ADS1216 EVM uses the internal reference. To use an
external reference, these jumpers can be replaced and connections made to the pins.
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2.3

24

ADS121x Evaluation Software: ADS1217 x|

File Configuration Tests Ophions  Wiew  Help %

Clock

A 2.4576MHz crystal is connected to the XIN and XOUT pins to provide a convenient frequency for 60Hz
rejection.

PCB Layout

The DEM-ADS1216 demo board consists of a two-layer printed circuit board (PCB). To achieve the
highest level of performance, surface-mount components are used wherever possible. This architecture
reduces the trace length and minimizes the effects of parasitic capacitance and inductance. The EVM has
a divided ground with all the analog signals over one portion and the digital signals in the other. Keep in
mind that this approach may not necessarily yield optimum performance results when designing the
ADS1216 into different individual applications. In any case, thoroughly bypassing the power supply and
reference pins of the converter is strongly recommended.

The breadboard area is provided so that input filters can be added. As shipped, the board includes an R-C
filter (49.9Q and 47pF) on each input with a 0.1puF differential capacitor between adjacent channels.

Windows Software

The ADS1216 uses registers and a 1-byte opcode to control the operation. The evaluation software
provides a convenient method to issue the commands and receive the results. It also can display the
results of acquired data, as shown in Figure 1], and perform a frequency analysis, as shown in Figure 2.
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Figure 1. Sample Time Plot
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Figure 2. Sample FFT Frequency Plot

The software program is organized with the following pull-down menus:
File:

Display Data List
Save Data

Save FFT Data
Print Data

Exit

Configuration:

Configure Digital Filter
Select Input Channel
Set IDACS/PGA/N gee

Tests:

Opcode Test
RAM R/W Test
Noise Test

4 DEM-ADS1216 User Guide
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* Options:
— Data List Format:
« Voltage
¢ Raw Hex
* Raw Decimal
— Set FFT Window:
e Rectangular
e« Hamming
* Blackman
« Blackman Harris
» Continuous 5th Derivative
— FFT Harmonic Bins:
¢ Number of Harmonic Bins
e Number of DC Bins
* Help:
— About ADS1216 Demo SW

3.1 Save Data

The Save Data List (see displays the individual data values as well as the mean and standard
decimation of the data.

1=

List Format

DC Value(dB) SNR
-112.2809 | [2.7332

-112.2809 P
-135.4762
-143.4318
-138.1352
-137.4197
-135.6243 b
-139.3153

-135.89

-143.1966

-135.6373

-157.3009

-139.4374

-140.8868

-136.7386

-133.0081

-136.8109

-135.9957

-142.0981

-138.1437

-135.943

-136.6073

-137.7938

3 ED B0 M O O LN LT U e e B L P R T =

Figure 3. Data List
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3.2

Configuration
The Configure Digital Filter opens a window that provides many options, as shown in Eigure 4.
i, ADS121x Configuration Window x|
— Filter Decimation Ratio — Calibration Registers [hex] 5 —Calbration—— —Set 1/0 direction—  ~ Status
" High Speed ON Read ocr | (000006 Selfcal IN ouTt
24576 —I + DO [T LSE_1st
Xtal Freq[Mhz] = Set OCH Selfocal | v D1
Data Rate |10-0 Read FCR | [674003 Selfgcal | g gg g v EN_Buif
DR(20-2047) |1920 Set FCR Sysocal | | DAC
S : * DR ¥ ¥ref_HI
pEgCal | =
1 3 + DB
| | | Read ODR | (00OD1D -
| g e b ¥ EN_Vref
Uni/Bipolar/Settling mode Write 1/0 -
= Bipolar | Rev ID
 Unipolar * Auto  1-delay  2-delay  3I-delay Read 170 2

3.2.1

3.2.2

3.2.3

3.24

Figure 4. Configuration Window

Filter Decimation Ratio

The Filter Decimation Ratio box allows you to adjust the decimation ratio with the scroll bar or by entering
a value in the box at the bottom. Additionally, as you change the decimation ratio, you can observe the
resulting data rate.

Calibration Registers

The current values of the Offset and Full-Scale Output Data registers can be read and displayed.
Additionally, these values can be changed by entering a new HEX value in the field and pushing the Set
button.

Calibration

Five types of calibration can be performed. When the calibration button is pushed, the ADS1216 performs
the calibration; then it reads back and displays the results in the calibration registers. The five types of
calibration are:

Selfcal—Both Offset and Gain Calibration
Selfocal—Only Offset Calibration
Selfgcal—Only Gain Calibration
Sysocal—Offset Calibration, Input = OV
Sysgcal—Gain Calibration, Input = Ve

akrwbdE

Set I/O Direction

The eight 1/0 pins can be individually set for output or input. The output pins will be set to the HEX value
entered in the Write I/O field when the Write 1/O button is selected. The value of all pins will be displayed
in the box next to the Read I/O button when it is selected.

DEM-ADS1216 User Guide SBAUO38A—February 2001—-Revised February 2007
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3.25 Status

The various control bits can be set and monitored in the status box. Additionally, the revision ID of the
ADS1216 device will be displayed. The status bits and their respective functions are shown in [[able 1].

Table 1. DEM-ADS1216 Control Bits

Status Bit 0 1
LSB 1st Send MSB first Send LSB first
EN_Buff No input buffer Input buffer enabled
Vrer_HI VRer = 1.25V VRer = 2.5V
EN_Vger Vrer OFF Vrer ON

3.2.6 Unipolar/Bipolar
The results of the unipolar/bipolar selection are shown in [[able 2.

Table 2. DEM-ADS1216 Unipolar/Bipolar Selection

Results
Selection Analog Input Digital Output

+FSR OX7FFFFF

Bipolar Zero 0x000000
-FSR 0x800000

+FSR OXFFFFFF

Unipolar Zero 0x000000
-FSR 0x000000

3.2.7 Settling Mode

Three Sinc filters can be selected. When the input changes, the fast-settling filter settles in one data
output interval, Sinc? settles in two periods, and Sinc® takes three periods to fully settle. However, the
Sinc? filter has the highest resolution. The desired filter can be selected. Auto mode selects the
fast-settling filter when the input changes, then it changes to the Sinc? filter for the second period, and on
the third data out period it uses the output of the Sinc?® filter. This approach gives fast settling when the
input channel changes, but the same high-resolution results after the necessary humber of conversion
periods.

3.2.8 OK
Selecting OK saves the selected setup.

SBAUO38A—February 2001—-Revised February 2007 DEM-ADS1216 User Guide 7
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3.3 Select Input Channels

gives a graphical method of selecting the multiplexer channel. This option also shows the full
flexibility of the ADS1216 multiplexer, allowing any input to be selected as the positive or negative input for
a given measurement. Use a mouse to select which switch to close. Additionally, the internal diode can be
connected, turning on the burnout current sources. By measuring the voltage on the diode, a temperature
measurement can be made. IDAC1 can also drive this sensing diode.

x
AIND 3 [ MUX register
EN | |
RY Register Yalue (hex] 01
-
AINT II | RBezet MUK |
-
AlN2 E | e r Burn out current
SOUICE On
- r Meazure TempSYolt
AlN3 | 6
L . 0.000018 V
- " Fahrenheit
b II—| . " Centigrade
— * Voltage
-
AlND 8 4' . [Calibrate Temp |
AINGE | 9 - S
— 7 e
AINY | 10 —| -
- -
AINCOM [ T1 .—|:| — gz ____________________ ]
-

Figure 5. Input Multiplexer
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3.3.1 Calibrate Internal Temp Sensor

The Calibrate Temp button opens the Internal Temp Sensor Calibration window (see Figure @) for
calibration of the internal temperature diode. This window allows you to force the temperature readout to
match the temperature you enter. This option is not intented to give a high-accuracy temperature readout,
but gives a reading that is reasonable for a single diode voltage measurement.

Internal Temp Sensor Calibration x|
Enter Current Temperature 0K,
[Centigrade] -

Cancel

Figure 6. Temperature Calibration

3.4  Set IDACy/PGA/Nper

The screen shown in provides a means to observe the interaction of the IDAC settings, Rgyx and
Vger- Additionally, the PGA can be set from this screen.

im. ADS1216,/18 IDACs and PGA Settings 5'
—IDAC_1 Range — PGA
[PAE ] D " Range_1 " Range 3 (O |

jg ﬂ " Range 2 + OFF

—IDAC_Z Range

-~
I
LSS ICI " Range 1 " Range 3 .
- ,l " Range_2 1 OFF 16
-~
I
I

32
Vief[¥oltz] [? 504124 B_Ext.[10-500K] b

128

Expected Current [mA] ——

10UT1 =0

10UT2 =0 QK |

Figure 7. PGA Settings
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3.5 Test Screens
3.5.1 OpCode Test
The screen in allows the opcodes to be tested and the results observed.
i x

-Read Data

— Data In

Name

Opcode (hex)

RDATA 0000-0001[01h]

Command opcode
RDATAC
STOPC

RREG

RRAM

CREG e
CREGA

WREG

WRAM

CRAM
CSRAMX hd

Send Command

Bead All Regs

Bezet

LW HI
i fsync (%
' pol e
" tpdown iz
" freset v
" bufen &

Figure 8. Opcode Control

One convenient way to test the communications and operations of the ADS1216 demo software is to go to
this screen, select Reset, and then Read all Regs. You should end up with a register dump that looks
similar to that shown in Figure 9.

. ADS1216/18 Opcodes

=101 x|

Name

- Reset to powerup values

Opcode (hex)

RESET 1111-1110(FEh)

Command opcode

CSREG -
CSRAM
CSARAM
SELFCAL
SELFOCAL
SELFGCAL
SYS0CAL
SYSGCAL
DSYNC

SLEEP

Send Command

ﬁeadA"Hegs

Reset

LOWw HI
" Zsync (%
" pol '
" tpdown g5
" freset v
" bufen

Figure 9. Reset Condition

10
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You can observe that the reset state of the registers are: F6, 10, 00, 00, 00, 00, 00, FF, FO, 00, 00, 00, 00,
22, 90, 67. This screen also shows the state of the digital control signals. Any opcode can be entered and

tested to observe the results.

3.5.2 RAM R/W Test

The test screen in provides tools for testing RAM. Various simple operations have been

assigned to a button. Additionally, a full RAM test can be executed with the Test Ram button. This button
clears the RAM, generates random data, writes to the RAM and verifies that the contents matches the

random data.

w. Memory Test

File Generate Data

BAM Test Pass

Clear Ram

Addr|  Scratch| | RAM Ya
0 2E 2E|
1 46 46
2 D7 D7
3 (1)) (1))

4 aF aF
b TA TA
[ 22 22
¥ B2 B2
g 1E 1E
9 I Fi
10 C1 C1
11 hy h4
12 Fa Fa
13 E1l E1
14 D7 D7
15 hA hA
16 4C 4C
17 FO FO
18 C¥ C¥
19 GB GB
20 BB B8
21 19 19
22 Py FP{Ad

X

Figure 10. RAM Test Results
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353 Noise Test

This test provides an automated means to verify the performance of the ADS1216 across various
decimation ratio values, PGA settings, and with averaging of the results. With all the options selected, this
test can take a long time to complete. The results are displayed in a tabular format that shows the PGA
settings, Decimation Rate, Average Output, Standard Decmiation, and Effective Number of Bits (ENOB);

see Figure T1.

-MNoise Test

im, ADS1216,/18 Evaluation Software {Moise Test) - |I:I|£|
Starting Decimation Ratio [Dr] 240 - PGA
Decimation Ratio Increment |200 + Single
Mumber of Steps [ Al
Averagesz/Sample [{2g
R T

Output STD [ppm]

Output ENOB

PGA Deﬁ:}?‘;m" Output Average
1.0 240.0 0.00000162
1.0 440.0 0.0000013
1.0 640.0 0.00000225
1.0 840.0 0.00000124
1.0 1040.0 0.0000011
1.0 1240.0 0.00000134
1.0 1440.0 0.0000015

1.16023062
0.54713769
0.81205063
0.36834704
0.26854298
0.46695943
0.27241172

1971715697
2080159272
20.23192699
21.37243102
21.82834366
21.03019946

21.80770788 ~|

Save Data |

L3

Figure 11. Noise Test Results

The File menu selection gives you the option to save your data. All data is saved in a comma-delimited
format so that it can be imported into a spreadsheet for further analysis.

4 PCB Layout

Eigure 19 and Eigure 13 show the top and bottom layers of the PCB, respectively. The schematic diagram

is also provided as a reference.

Note: Board layouts are not to scale. These figures are intended to show how the board is laid

out; they are not intended to be used for manufacturing DEM-ADS1216 PCBs.

12 DEM-ADS1216 User Guide
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Figure 12. Top Layer Silkscreen

BOTTOM (TRACES AND GND PLANE)

DDA

"

S

>IDEXEX

e 17
DA<

0000689008 ¢080
2660

N/
X

Figure 13. Bottom Layer Silkscreen
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5 Component List
lists the bill of materials for DEM-ADS1216.
Table 3. DEM-ADS1216 Bill of Materials
Part Number Description RefDes Quantity Vendor Part No. MFR
ADS1216 20-bit A/D Converter Ul 1 ADS1216 Texas
Instruments
CKO05BX104K Cap, 0.10pF, 50V, 10%, Ceramic X7R C0-1, C2-3, 4 CK05BX104K Kemet
C4-5, C6-7
CKO05BX470K Cap, 47pF, 200V, 10%, Ceramic X7R Co0, C1, C2, 9 CKO05BX470K Kemet
C3, C4, C5,
C6, C7,CC1
CRCW12061001F Res, 1.0kQ, 0.125W, 1%, Chip-Thick-Film R10 1 CRCW12061001F Dale
CRCW12062000F | Res, 200Q, 0.125W, 1%, Chip-Thick-Film R12, R13, 13 CRCW12062000F Dale
R14, R15,
R16,
R21,R22,
R23, R24,
R25, R26,
R27, R28
C1206C100K1GAC | Cap, 10pF, 100V, 10%, Chip-Ceramic COG Cc28 1 C1206C100K1GAC Kemet
C1206C104K5RAC | Cap, 0.10uF, 50V, 10%, Chip-Ceramic X7R C14, C15, 9 C1206C104K5RAC Kemet
C16, C20,
C22, C23,
C25, C26,
c27
C1206C220K1GAC | Cap, 22pF, 100V, 10%, Chip-Ceramic COG C18, C19 2 C1206C220K1GAC Kemet
ED 120/10 OST 10-Pin Term Block; 0.2 OC P1 1 ED 120/10
ED 300/2 2-Pin Terminal Block; 5mm Pitch P2, P3 2 ED 300/2
HC49 2.4576MHz Crystal; CTS; Cell HC18U Y1 1 HC49
P6KEG6.8A Zener 6.8V D1, D2 2 P6KE6.8A
REG1117-5 +5V Regulator Q1 1 REG1117-5 Texas
Instruments
RN55C49R9F Res, 49.9Q, 0.125W, 1%, Metal-Film RO, R1, R2, 9 RN55C49R9F Dale
R3, R4, R5,
R6, R7, RC1
RN55C1000F Res, 100Q 0.125W, 1%, Metal-Film R11 1 RN55C1000F Dale
TSW-1-S01-06-S 1-Pin Terminal; CELL TP042 T3, T4, T5, 28 TSW-1-S01-06-S
T6, T7, T8,
T9, T10, T15,
T16, T17,
T18, T19,
T20, T21,
T22, T24,
T25, T26,
T27, 728,
T29, T30,
T31, T32,
T33, T34, T35
TSW-102-07-L-S Conn, 2 POS .1 CTR .025 SQ. Post T1, T2, T36, 4 TSW-102-07-L-S
T37
T491B105K350AS | Cap, 1pF, 35V, 10%, Tantalum Chip-Molded C17 1 T491B105K035AS Kemet
T491D106K035AS | Cap, 10uF, 35V, 10%, Tantalum Chip-Molded C21, C24 2 T491D106K035AS Kemet
74hct04d IC, Inverter, hex U3 1 74hct04d
74hct74d IC, Flip Flop, Dual J-K with clear and pre-set U4 1 74hct74d
74hct245dw IC, Bus Transceiver, Octal, 3-state outputs u2 1 74hct245dw
747842-6 25-Pin Right Angle Male D Conn P4 1 747842-6
14 DEM-ADS1216 User Guide SBAUO38A—February 2001—-Revised February 2007
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EVALUATION BOARD/KIT IMPORTANT NOTICE

Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION
PURPOSES ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. Persons handling the
product(s) must have electronics training and observe good engineering practice standards. As such, the goods being provided are
not intended to be complete in terms of required design-, marketing-, and/or manufacturing-related protective considerations,
including product safety and environmental measures typically found in end products that incorporate such semiconductor
components or circuit boards. This evaluation board/kit does not fall within the scope of the European Union directives regarding
electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC, CE or UL, and therefore may not meet the
technical requirements of these directives or other related directives.

Should this evaluation board/kit not meet the specifications indicated in the User's Guide, the board/kit may be returned within 30
days from the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY
SELLER TO BUYER AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING
ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies Tl from all
claims arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to
take any and all appropriate precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE TO THE OTHER
FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

Tl currently deals with a variety of customers for products, and therefore our arrangement with the user is not exclusive.

Tl assumes no liability for applications assistance, customer product design, software performance, or infringement of
patents or services described herein.

Please read the User’'s Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide prior to handling the
product. This notice contains important safety information about temperatures and voltages. For additional information on TI's
environmental and/or safety programs, please contact the Tl application engineer or visit [WwWw-ir.com/esh.

No license is granted under any patent right or other intellectual property right of Tl covering or relating to any machine, process, or
combination in which such TI products or services might be or are used.

FCC Warning

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION
PURPOSES ONLY and is not considered by TI to be a finished end-product fit for general consumer use. It generates, uses, and
can radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant to part 15
of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this
equipment in other environments may cause interference with radio communications, in which case the user at his own expense
will be required to take whatever measures may be required to correct this interference.

EVM WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the input voltage range of OV to 5V and the output voltage range of OV to 5V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are
guestions concerning the input range, please contact a Tl field representative prior to connecting the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible permanent damage to the
EVM. Please consult the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the load
specification, please contact a Tl field representative.

During normal operation, some circuit components may have case temperatures greater than +30°C. The EVM is designed to
operate properly with certain components above +50°C as long as the input and output ranges are maintained. These components
include but are not limited to linear regulators, switching transistors, pass transistors, and current sense resistors. These types of
devices can be identified using the EVM schematic located in the EVM User's Guide. When placing measurement probes near
these devices during operation, please be aware that these devices may be very warm to the touch.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2007, Texas Instruments Incorporated
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IMPORTANT NOTICE

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

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

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

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

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

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, Tl will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers Audio ww Ircom/audid
Data Converters Automotive [vww i.com/automotivg
DSP fisp t.con] Broadband [Www it.com/broadband
Interface Digital Control
Logic [ogic.ficom Military
Power Mgmt pRowerfr.coni Optical Networking [vww.fi.com/opficalnetworH
Microcontrollers  picrocontroller-tr.com Security
RFID Telephony [pww ir-com/telephony
Low Power Video & Imaging [vww fi.com/vided
Wireless

Wireless [vww Ti.com/wirelesd

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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