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ADS58C48EVM

This is the user's guide for the ADS58C48 EVM. The ADS58C48 is a quad 11-bit, 200 MSPS
analog-to-digital converter with optional SNR boost capabilities for improving SNR within a specified
bandwidth.

The schematic, BOM, and layout files can be found in the design package in the ADS58C48 EVM product
folder on www.ti.com.
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1 Software Control

The ADS58C48 has many functions controlled by internal registers. The internal registers can be
accessed through the device's serial port interface and written with individual code or sequence by the PC
program, ADS58C48_GUI_vxpx, through on-board USB.
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1.1 Installation Instructions

The control software ADS58C48_ GUI_vxpx can be installed on a personal computer by running the
setup.exe file located on the CD. This file installs the graphical user interface (GUI) along with the USB
drivers to communicate to the USB port on the EVM. After the software is installed, insert the USB cable
into the EVM. The PC will automatically detect the new hardware and initialize the Found New Hardware
Wizard and test Windows Logo to finish the USB driver installation, shown in Figure 1 and Figure 2. The
installation steps are summarized as following:

1. Open folder named ADS58C48_Installer_vxpx (xpx represents the latest version)
2. Run Setup.exe under the folder Volume and follow the on-screen instructions

At first Window displays “ADS58C48 Installer” shown box, then click “next” — on new page, select “I
accept” — on new page, click “next” — on new page, click “next” — on new page, PC display “The
installer has finished updating your system”, then click “next” — on new page, PC display “...has not
pass windows Logo test”, then click “continue anyway” — on hew page, click “continue anyway”.

3. Once installed, launch by clicking on the ADS58C48_GUI_vxpx program in Start>Texas Instruments

ADCs

4. When plugging in the USB cable for the first time, you will be prompted to install the USB drivers.

(a) When a pop-up screen opens, select "Continue Downloading".
(b) Follow the on screen instructions to install the USB drivers
(c) If needed, you can access the drivers directly in the install directory
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Figure 1. Found New Hardware
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1.2 Software Operation

The software allows full programming control of the ADC device. After launching the
ADS58C48_GUI_vxpx program, two levels of register tab are shown on the GUI (see Figure 3). The Top
Level tab provides an interface to the most used registers. The Advanced tab includes rarely used
registers and an option to manually input address and data values. Click "Reset USB Port" to set up
communication with USB port each time after inserting the USB or powering up the EVM.

1.2.1 Top Level

Figure 3 shows the top level of the register user interface. On this panel, some common registers can be
accessed by clicking the switches without typing in the register address and code. The following is a list of
functions controlled by the switches or selection boxes on the Top Level panel:

* Reset: Device reset, click this switch on or off

* PND Global: Device power down, click this switch on or off

» Data format: Data output format, can be set into 2's or SOB by clicking this switch on or off

e LVDS_CMOS Ctrl: LVDS or CMOS output format, can be selected by set this box

e Gain_chA: Gain of Channel A, can be set by this box

* Gain_chB: Gain of Channel B, can be set by this box

* Gain_chC: Gain of Channel C, can be set by this box

* Gain_chD: Gain of Channel D, can be set by this box

» Test Pattern: Device test mode enable, can be set by this box

* SNRBoost ChA: Channel A SNRBoost enable switch

* SNRBoost ChB: Channel B SNRBoost enable switch

* SNRBoost ChC: Channel C SNRBoost enable switch

* SNRBoost ChD: Channel D SNRBoost enable switch

* SNRboost filter Ch x: SNRBoost filter type of channel A, B, C or D can be selected in this group of
selection boxes which is located at the right side of the SNRBoost enable switches
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1.2.2
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Figure 3. ADS58C48 GUI Front Panel — Top Level

Advanced Level

Click on the "Advanced" tab on the GUI to bring the advanced panel to the front. On this panel, a user can
write address and code of the register into the address/code boxes (shown as Figure 4) then press Enter
on the key board or "Send All" button on the panel to send address and code to ADC. The address and
code will be shown on the display box located at the right side of the panel when it is sent to ADC.
Additional settings on advanced panel can be used to set output offset functions and pin overwrite, as well
as virtual LEDs to indicate the custom test pattern.
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Figure 4. ADS58C48 GUI — Advanced Level

1.2.3 Register Control

e Send All: Sends all the register configurations on the panel to the device
e Read All: Reads register configuration from device
e Save Regs: Saves the register configuration to text file

e Load Regs: Loads a register file from a text file. After load register the relative switches and
selecting boxes are automatically updated.

— Select Load Regs button.

— Double click on the data folder.

— Double click on the desired register file.

— Click on Send All to ensure all the values are loaded properly.

1.2.4 Misc Settings

e Reset USB: Toggle this button if the USB port is not responding. This generates a new USB
handle address

o Exit: Stops the program
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2 Basic Test Procedure
This section outlines the basic procedure for testing the EVM.

2.1 Test Block Diagram
The test set-up for general testing of the ADS58C48 with the TSW1200 capture card is shown in Figure 5.

PC
US‘B use
J8 J10 Signal Generator
CLK J7| HP8644B or Equivalent
ADS58C48
TSWI1200 I Signal Generator
CHAJ4/ \ HP8644B or Equivalent
CHB J6
CHC J8
J7 J1J3 CHDJO
S 6V |
+6V
GND

Figure 5. Test Set-up Block Diagram

2.2 Verify Board Set-up
Verify jumper settings are in the correct position as outlined in Table 1.

Table 1. Default EVM Jumper Setting

Jumper Default Position Function

JP4 Short 1 -2 DC supply for Avdd
JP5 Short 1 -2 DC supply for DRVdd
JP6 Short 1 -2 USB supply 5 V from PC
JP7 Short 1 -2 DC supply 6 V

JP8 Short 1 -2 DC supply 3.3V

JP11 Short1 -2 SNRboost off for chA,B
JP12 Short5 - 6 PDN normal

JP13 Short1 -2 SNRboost off for chC,D
JP16 Short1 -2 OPA disable

JP17 Short OPA gain

JP18 Short1 -2 OPA latch mode

JP19 Short 1 -2 OPA gain strobe

2.3 Test Set-Up Connections
* Connect ADS58C48 EVM to TSW1200 EVM
» Connect 6V power to banana jack at J1; connect ground to J3
» Connect USB cable to programming computer at J10
e Connect USB and power supply jack to TSW1200
e Connect Clock signal through appropriate BPF to J7
» Connect input signal through appropriate BPF to J4, J6, J8 or J9
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2.4 TSW1200 Quick Start Operation

For more detailed explanations please refer to the the TSW1200 User’s Guide for set-up and operation.
This document assumes the TSW1200 software is installed and functioning properly. The front panel of
the TSW1200 is shown in Figure 6. The following configuration needs to be changed from the default
settings.

e Jumper setting on TSW1200 board
Set J11 (2-3) or High, J10 (1-2) or Low for LVDS DDR data input (default)
Set J11 (2-1) or Low, J10 (1-2) or Low for 1-wire serial data input

» Select ADS58C48 device name from the Tl ADC Selection pull-down menu
— If this option is not available then download the latest ini file from the product folder of the
TSW1200 at www.ti.com

— Place updated ini files in the TSW1200 product directory located at C:\Program Files\Texas
Instruments\TSW1200\ADC Files

e Select Single Tone FFT from the Test pull-down menu

» Select the desired channel (i.e. Channel A, B, C, or D) from the Channel Display pull-down menu
» Change ADC sampling rate to desired value (i.e., 200 MHz)

» Change input frequency to desired value (i.e., 149 MHz or other)

» Press Ctrl-Shift-l to reset the software as needed

» Verify status display in lower left has no errors

» Press Capture button to initiate a data capture
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Figure 6. TSW1200 GUI

2.5 ADS58C48 Test Procedure

» Switch on 6V power supply. Verify source current is about 470 mA +/- 20 mA with clock and TSW1200
connected at SNRBoost on for 4 channels.

e Connect clock signal at J7 through an appropriate BPF.
— Adjust the signal generator amplitude output to provide approximately 1 Vpp at J7.
— Use a high quality, low phase noise generator for this input to ensure proper device evaluation.

e Connect input signal through an appropriate BPF at either: J4, J6, J8 or J9 (Channel A, B, C or D).
— Adjust frequency of generator to match the coherent frequency displayed in the TSW1200 GUI.

— Select the proper Display Channel on the TSW1200 GUI software that corresponds to the input
connection.

— Adjust the signal generator amplitude output to achieve —1 dBFS.
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— Use a high quality, low phase noise generator for this input to ensure proper device evaluation.
» Enable SNR Boost (if desired)
— Hardware enable by SNRBoost pins, JP11 and JP13
» Set Digital Funct Ctrl to "Gain Enabled"
» Select desired SNRBoost Filter Chx register
e Set Digital Funct Ctrl to "Gain Disabled"
» Use Hardware pins at jumper JP11 and JP13 to turn on/off SNR Boost for each pair of channels
— Software enable by setting the GUI registers only
» Set Digital Funct Ctrl to "Gain Enabled"
* Set desired SNRBoost Chx to On
e Select desired SNRBoost Filter Chx register
» Set Digital Funct Ctrl to "Gain Disabled"
» Set Override SNRb Pins on Advanced Tab to On
» Initiate a capture by pressing the Capture button on the TSW1200 GUI.

2.6 ADS58C48 Performance Results

Figure 7 shows the performance results with the SNR Boost disabled at 200 MSPS clock frequency and
with a 149 MHz input tone. Figure 8 shows the same set-up with SNR Boost enabled using a filter register
setting of 40 (BW = 60 x Fs/184 MHz; CF = 46 x Fs/184 MHz) corresponding roughly to 60 MHz of BW for
the given clocking rate. ADC calculations related to SNR and SFDR are completed over this specified

bandwidth.
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Figure 7. FFT Plot: 200 MHz Clock, 149 MHz input; SNRBOOST Disable
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Figure 8. FFT Plot: 200 MHz clock, 149 MHz input; SNRBOOST Enabled With Filter #40

3 Optional Configuration: PGA870

Channel D input (J9) can be configured to utilize the programmable gain op-amp, PGA870. The changes

required to modify the transformer coupled input to the OPA-driven input are shown in .

Table 2. Jumper Setting for Transformer-Coupled or OPA-Driven Input

Jumpers Transformer-Coupled Input OPA-Driven Input
SJP1 Shunt 1-2, default Shunt 3-2
SJP2 Shunt 1-2, default Shunt 3-2
SJP3 Shunt 3-2, option
SJP4 Shunt 1-2, default Shunt 3-2
JP16 Shunt 1-2
JP17 Shunt 1-2, default
JP18 Shunt 1-2, default
JP19 Shunt 1-2, default

Power is supplied to the device by applying 5 V to J2 and GND J3. By default the PGA870 is set as fixed

gain. There is gain control available through SW2, JP18 and JP19. An on-board layout option for a LPF or

BPF is available between the amplifier and the ADC. By default the filter is bypassed to allow the user

flexibility to design according to desired specifications.
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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.

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 Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 Tl information in TI 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. Information of third parties may be subject to additional
restrictions.

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

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 TI 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, TI 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 amplifier.ti.com Audio www.ti.com/audio

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

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

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