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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.

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

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

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

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

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

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

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

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

Copyright © 2004, Texas Instruments Incorporated



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

This evaluation kit being sold by Tl is intended for use for ENGINEERING DEVELOPMENT OR EVALUATION
PURPOSES ONLY and is not considered by Tl to be fit for commercial use. As such, the goods being provided
may not be complete in terms of required design-, marketing-, and/or manufacturing-related protective
considerations, including product safety measures typically found in the end product incorporating the goods.
As a prototype, this product does not fall within the scope of the European Union directive on electromagnetic
compatibility and therefore may not meet the technical requirements of the directive.

Should this evaluation kit not meet the specifications indicated in the EVM User’s Guide, the 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. Please be aware that the products
received may not be regulatory compliant or agency certified (FCC, UL, CE, etc.). 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 EVM User’s Guide and, specifically, the EVM Warnings and Restrictions notice in the EVM
User’s Guide prior to handling the product. This notice contains important safety information about temperatures
and voltages. For further safety concerns, please contact the Tl application engineer.

Persons handling the product must have electronics training and observe good laboratory practice standards.

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.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright © 2004, Texas Instruments Incorporated



EVM WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the specified input and output ranges described in
the EVM User’s Guide.

Exceeding the specified input range may cause unexpected operation and/or irreversible
damage to the EVM. If there are questions 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
60°C. The EVM is designed to operate properly with certain components above 60°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 © 2004, Texas Instruments Incorporated



ADS527xEVM

The ADS527xEVM is designed for ease of use in evaluating the performance
of the ADS527x of 10- and 12-bit analog-to-digital converters (ADCs) with
low-voltage differential signal (LVDS) outputs.
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Description

1 Description

The ADS527xEVM is designed to provide ease of use in evaluating the perfor-
mance of the ADS527x family of 10- and 12-bit ADCs with LVDS outputs.
When combined with the ADSDeSer-50EVM, a complete evaluation of the
ADS527x family can be performed. The ADS527xEVM has the following fea-
tures:

[ Easy testing of the ADS527x family of 10 and 12-bit data converters
(1 Single-ended, transformer-coupled inputs.

(O PC interface to control internal registers.

2 Power Supplies
The ADS527x EVM requires four supplies:
[ AVDD - 3.3V DUT analog supply
(1 DVDD- 3.3V Digital supply for the microcontroller and RS232 level shifter
(1 LvDD - 1.8V to 3.3V LVDS output driver supply
[0 AW - 3.3V Clock driver supply

All of the supplies can be connected to one 3.3V supply for ease of connectivity.

3  Signals

3.1 Input Signals

The input signals are applied to SMA connectors J1 to J8. The input signals
are transformer-coupled to the inputs of the ADC. There are no coupling ca-
pacitors, only resistors in series with the converters inputs to the transformers.

3.2 Output Signals

The LVDS outputs from the ADC are sent to J10. J10 is used to connect the
ADS527xEVM to the ADSDeSer-50EVM to provide a means for deserializing
the data for external processing.
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4.1

Operation

Operation

When power is applied to the board, the EVM performs an initialization se-
quence that sets the initial operation of the ADS527x. The Ref LED lights up
to signify that the Int/Ext reference is set to internal. The RST LED is illumi-
nated while a reset pulse is provided to the ADS527x to reset the device for
proper operation. The EVM is now operational. If it is connected to the ADS-
DESer-50EVM and the reset pushbutton is pressed on the deserializer board,
parallel data should be available on each channel output, and a clock should
be present on the clock output.

Pushbuttons and Indicator LEDs

The ADS527xEVM has three pushbuttons and four indicator LEDs, as shown
in Figure 1. The pushbuttons and their corresponding LEDs are defined as fol-
lows:

[ SW1 - RST - ADS527x device reset (resets only the ADS527x device).

(1 SW2-PD-ADS527x device power-down (LED on signifies that only the
ADS527x device is in complete power-down).

[ SW3 - Ref — Internal/External Reference Selection (LED on signifies In-
ternal reference).

When illuminated, the fourth LED (SDI) signifies that data has been received
from the PC through the serial link.

Figure 1. Evaluation Board Overview

Input Circuitry
Clock =
Int/Ext Reference Select Pushbutton |I| SW3 Driver ADS527x ‘é
Int/Ext Reference LED (On = Internal) | Green LED §
Serial Interface (On = Data) |[->- Yellow LED :a
Power-Down LED (On = Powered Down) |- Orange LED ©
ResetLED |- Red LED Micro Input Circuitry

Power-Down Pushbutton |I| SW2

Power Connectors

RS232 -TTL

Reset Pushbutton |I| Sw1

DB9
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Operation

4.2 Serial Data In

The Serial Data In (DB-9) connector is used to connect the EVM to a PC for
accessing the internal registers of the ADS527x device. This allows extended
flexibility of the device beyond the simple power-up mode.

4.3 Accessing the Internal Registers

The ADS527x family has several internal registers that offer flexibility to the
end user. In order to facilitate using these registers, the evaluation program is
used. With the combination of a serial port on a PC, EVM software, a serial link
cable (provided), and the ADS527xEVM, the user has the ability to access the
internal registers on the ADS527x family of data converters.

4.4 Installing the Software

Software installation is straightforward. Insert the included CD and double
click on the Setup.exe file. This will install the program and all necessary files
to the PC.

Note:

The installation files are also available for download from the Tl web site at
www.ti.com.

Once the installation process is complete go to the START > Programs >
ADS527xEVM_Software > ADS527xEVM_Software icon to start the program.

4.5 Using the Software

After clicking on the ADS527xEVM_Software icon, an initial startup screen will
be displayed, as shown in Figure 2. The COM Port Selection prompt, as shown
in Figure 3, will appear in front of Figure 2.

Figure 2. Initial Startup Screen

im. ADS5Z27xEVYM Software Stamt-up Screen M=l E3

Select your Comm Port

e e




Operation

Figure 3. COM Port Selection Prompt

ADSH2IREVM_Software |

@ Pleaze select a COM port.

Click OK and then select the proper COM port from the drop-down list, as
shown in Figure 4. The program lists all available COM ports on your system
to choose from. Once a COM port is selected, the main program window will
open. (This example only shows two COM ports listed. Results will vary based
on your actual system configuration.)

Figure 4. COM Port Drop-Down Selection List

i, ADS527xEVM Software Start-up Screen M=l E

Select your Comm Port

The main program window (see Figure 5) allows the user to access the regis-
ters of the ADS527x family. With this program, it is easy to change operating
characteristics, send out test patterns, or power down any of the eight chan-
nels of the ADS527x converter. The software also contains the ability to reset
the ADS remotely from the PC in addition to the pushbutton on the EVM board
itself.

ADS527xEVM



Operation
Figure 5. Register Access Program Screen

i, ADS527REYM Software
File Help

ADS527x Register Access Program

LVDS Outputs

& Normal Operation (default)

" Deskew Pattern (101010101010)
" Sync Pattern (111111000000}

i Custom Pattern

Adjust LVDS Drive Current Power Down

LVDS Output Drive Curmets Check to Power Down Channel

 25mA T 4.5mA " Channel 1 [ Channel 5

& 3.5mA (default) " 6mA [T Channel 2 [T Channel 6

Double Both Clock Driver Currents [T Channel 3 [T Channel 7

[ Double Clock Currents [T Channel 4 [T Channel 8

LSB | MSE First Mode
& LSB First {default) " MSB First

Once again, program operation is straightforward. Make your selection and
press the Download button. The proper codes are then sent from the PC to the
ADS527xEVM board. A software reset is provided to reset all choices to their
default values. To exit the program, click the the Exit command button or go
to the File menu and select Exit.

4.6 Custom Pattern Generation

When using the custom pattern option, as shown in Figure 6, all of the values
are entered in a binary format (e.g., 101011001111).

Note:

Even when using a 10-bit device (ADS5275 or ADS5276), both the internal-
ly-generated patterns and the custom pattern are 12 bits in length.




Operation

Figure 6. Register Access Program Screen — Custom Pattern Option

iw, ADSH27xEVM Software | x|
File Help

ADS527x Register Access Program

LVDS Qutputs Custom Pattern

Enter in a custom output
pattern for the LVDS outputs.

MSB LSB

" Normal Operation (default)

" Deskew Pattern (101010101010)

" Sync Pattern (111111000000) I

& Custom Pattern

Adjust LVDS Drive Current Power Down
LVDS Output Drive Currets Check to Power Down Channel

 25mA C 4.5mA I Channel 1 " Channel 5

@ 3.5mA (default) i 6GmA ™ Channel 2 [T Channel 6

Double Both Clock Driver Currents [T Channel 3 [T Channel 7

I™ Double Clock Currents [T Channel 4 [T Channel 8

LSB / MSB First Mode
&+ LSB First (default) " MSB First

4.7 LSB/MSB First Mode

The default mode of data out of the ADS527x device is LSB first. This mode
can be changed by selecting the MSB First option in the software, as shown
in Figure 5 and Figure 6. This option increases the flexibility of the device.

Note:

Changing to MSB First also reverses the internally-generated test patterns
and the custom pattern. This will show up on the Register Access screen as
blue text.

ADS527xEVM



Schematic and PCB

Schematic and PCB

5

Figure 7. ADS527xEVM Schematic—Part 1
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Schematic and PCB

Figure 8. ADS527xEVM Schematic—Part 2
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Schematic and PCB

Figure 9. ADS527xEVM PCB—Top Layer
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Figure 11. ADS527xEVM PCB—Power Layer
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Bill of Materials

6 Bill of Materials

Table 1. Component List
DESIGNATOR | QTY | PART NUMBER DESCRIPTION
Capacitors
C1, C3, C6, C7, C23, C25, 7 | ECJ1VB1C104K CAP, 0.1uF, 16VDC, 10%, Ceramic Multilayer Chip
c27
C2,C4,C5,C8 4 | T491D475K050AS CAP, 4.7uF, 50V, 10%, Tantalum Chip—Molded
C9-C11, C15, C16, C18, 27 | ECJOEB1A104K CAP, 0.1uF, 10VDC, 10%, Ceramic Multilayer chip
C19, C28, C29, C32, C33,
C35, C37, C49, C50, C53,
C54, C61, C64-C66, C69,
C78, C79, C90, C91, C95
C12-C14, C17, C20, C21, 11 | ECJOEB1H102K CAP, .001puF, 50V DC, 10% Ceramic Multilayer 0402
C24, C30, C31, C34, C36
C22, C26, C38 3 | TA91B225K016AS CAP, 2.2uF, 16V, 10%, Tantalum Chip—Molded
C39, C40, C45, C46, C59, 10 | ECJOEB1C103K CAP, 0.01uF, 16VDC, 10%, Ceramic Multilayer Chip
C60, C74, C75, C86, C87
Connectors
J1-39 9 | 142-0701-201 CONN, SMA Jack .2CC Lo-Cost
J10 1 | QTH-040-01-L-D-DP-A | CONN, 40 Plin SMT, Samtec
P1, P2 2 | ED555/3DS CONN, 3 Pin Screw Term
P3 1 |102203-3 CONN, Header, 6 Position, Right Angle, Single Row
P4 1 | DEKL-9SAT-F CONN, DB9, RTANG RECPT 0.318 w/ Screw Locks
Diodes
CR1-CR4 | 4 | SML-LX1206-GC-TR LED, SMT 1206, Green
Integrated Circuits
u2 1 | MC100EPT21DT IC, 3.3V Translator, Differential LVPECL to LVT
U3 1 | MAX3221CDB IC, TI RS232 Translator
U4 1 | CY8C26233-24PVI IC, Microcontroller, 8-Bit PSoC
Resistors
R1 1 | CRCW06034992F RES, 49.9kQ, 0.1W, 1%, 0603 Chip, Thick Film
R2 1 | CRCW06036041F RES, 6.04kQ, 0.1W, 1%, 0603 Chip, Thick Film
R3-R6 4 | CRCWO0402000RF RES, 0.0Q, 0.1W, 1%, 0402 Chip, Thick Film
R7 1 | CRCWO040249R9F RES, 49.9Q, 0.1W, 1%, 0402 Chip, Thick Film
R8, R9, R14-R17, R24, 16 | CRCWO0402402RF RES, 4020, 0.1W, 1%, 0402 Chip, Thick Film
R25, R30, R31, R37, R38,
R39, R40, R45, R46
R22, R23, R34 CRCWO04024751F RES, 4.75kQ, 0.1W, 1%, 0402 Chip, Thick Film
R26—-R29 CRCWO0402332RF RES, 332Q, 0.1W, 1%, 0402 Chip, Thick Film
Switches
SW1-SW3 | 3 | EVQPJB04K | Switch, SPST, PCB Mount
Transistors
T1-T8 | 8[rrwe-4-8 | XFMR, RF, 0.1-1500MHz

12



