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AFES832 32-Channel Analog Front-End
Evaluation Module (EVM Rev. A)

This user’'s guide gives a general overview of the AFE5832 evaluation module (EVM) and provides a
general description of the features and functions to be considered while using this module. This manual is
applicable to the AFE5832 analog front-end, and to the Rev. A version of the EVM hardware. The
AFES5832 EVM provides a platform for evaluating the AFE under various signal, clock, reference, and ADC
output formats. In addition, the EVM supports the testing of the low-voltage differential signaling (LVDS)
interface using the TSW1400EVM capture card.

This user’s guide refers to software AFE5832 GUI v.1.0.0 or higher, and High-Speed Data Converter Pro
(HSDC Pro) Software v.4.7 and requires Microsoft Windows 7@ or Windows 10® to function.

For any further questions regarding the EVM, GUI or device, contact Tl support.
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1 EVM Hardware Overview

Radatatatat et

)

Figure 1. AFE5832 EVM Hardware Overview

The EVM received should resemble Figure 1. For more hardware details and the default jumper map, see
Appendix C.
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The AFE5832 EVM kit contains the following items:
1. AFE5832 EVM
2. 1 mini-USB cable
3. Power cable with barrel connector

7

Figure 2. Provided Power Cable for J1 Connector

2 GUI Software Installation

The AFE5832 EVM and the TSW capture card EVM have individual software and both require software
installations. Ensure that no USB connections are made to the EVMSs until after the installations are
complete. This user’s guide refers to software AFE5832 GUI v.1.0.0, and HSDC Pro Software v.4.7.

See the HSDCPro Installation section for information on the installation of the TSW EVM Software GUI
(HSDC Pro). For information on the installation of the AFE5832 EVM Software GUI, see the AFE5832
EVM GUI Installation section.
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3 Quick Views of Evaluation Setups for LVDS Interface
The AFE5832 EVM is tested using the TSW1400EVM for LVDS data interface.

3.1 Equipment Setup Overview

As shown in Figure 3, mating the AFE5832 EVM with a TSW EVM allows for testing using the data
interface.

AFE58xx32EVM GUI HSDCPro GUI
uUsB L= |

5-V Supply (2-A Capacity) — "
-5-V Supply (1-A Capacity)
J65 usB
, . J61 and TP54 (+5 V, GND)

AFE58xx32EVM TSW EVM A\

5-V_In (2-A Capacity)

USB

External Clock Reference (Optional)

Figure 3. Evaluation Setup Overview

TSW Capture Card EVM: The TSW1400 EVM is required for capturing data from the AFE5832 EVM and
its analysis using the graphical user interface (GUI), called High Speed Data Converter Pro (HSDC Pro).

For more information on the TSW1400EVM, see: TSW1400EVM.

Power Supply: A barrel connector power cable is provided with the EVM and is connected at J61, but
does not support the -5 V needed for the CW mode. This requires an additional cable, not provided.

This 5-V power supply must be able to source up to 2 A, and —5-V supply must provide up to 1 A. The -5-
V supply is used for the negative supply of amplifiers in the CW output external circuitry. The TSW1400
EVM is powered through a power cable similar to Figure 2 that is provided with its own EVM Kkit.

USB Interface to PC: The USB connections from the AFE5832 EVM and TSW EVM to the PC are used
for communication from the GUIs to the boards. USB 2.0 or 3.0 ports are both acceptable.
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Equipment: Signal generators (with low-phase noise) must be used as source of the input signal for
optimal performance. An onboard crystal oscillator option is provided so that an external clock source is
not needed for basic capture. Additionally, for best performance a band-pass filter (BPF) is recommended
on the analog input signal to attenuate the harmonics and noise from the signal. For coherent sampling or
custom sample rate, an external clock is provided to J39 or J56 (GUI configuration is required for the
external clock configuration). For more information on clock configuration, see Section C.1.3.
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4 Testing the EVM Data Capture with LVDS Interface
This section outlines (1) the external connections required to test the AFE5832 EVM using the LVDS
interface, (2) how to setup the GUISs for testing, and (3) how to capture an analog input signal.
4.1 EVM Hardware Setup

Make the connections shown in Figure 4 for proper hardware setup.

N

5.

Figure 4. TSW1400EVM and AFE5832 EVM Hardware Setup for LVDS Capture

. Board Mating: For LVDS data, mate the TSW1400 EVM at connector J3 to the AFE5832 EVM at

connector J48 through the high-speed ADC interface connector.

. Power Supply: Connect a 5-V (2-A) power supply using the provided power cable to J12 (+5V_IN) of

the TSW1400 EVM or J11 (+5V_IN) of the TSW14J50 EVM . See the TSW manual for more
information, if needed.

Next, connect a 5-V (2-A) power supply using the provided power cable to J61 of the AFE5832 EVM.
Connect the white-striped side of this cable to the positive side of the 5-V power supply.
Optionally, connect a —5-V (1-A) supply at J63 or TP54 if using the CW circuit. No cable is provided for
this.

Turn on the TSW1400 at the SW7 switch.

USB: After installing the GUIs as shown in Appendix A, connect the USB cable from the PC to J65
(USB) located on the top side of the AFE5832 EVM. Connect the USB cable from PC to J5 (USB_IF)
of the TSW1400 EVM.

NOTE: TI recommends that the PC USB port be able to support USB2.0. If unsure, always choose
the USB ports at the back of the PC chassis over ones located on the front or sides.

. Equipment: Connect a sine wave generator to SMA J1, INP1. Set the frequency to 5 MHz and the

amplitude to —20 dBm. For best performance, a 5-MHz band-pass filter (BPF) is recommended on the
analog input signal to attenuate the harmonics and noise from the signal.

CPLD Switches: Ensure that all 4 switches in S5 are in the 'off' position. LEDs D5-D8 should be lit up.
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S4 should be 'off' immediately after powering up the board for LVDS capture, but can be manipulated
for other modes. For more information on the Complex Programmable Logic Device (CPLD), refer to
Section C.1.4.
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4.2

42.1

Capturing an Analog Input Signal With the LVDS Interface

This section describes the software setup for capturing an analog input using the AFE5832 EVM. If there
is any issue with a data capture, refer to the troubleshooting section.

Data capture is confirmed by using only the Quick Setup page of the AFE5832 GUI. Assuming the
hardware is connected correctly as in Section 4.1, follow these steps to acquire data:

HSDC Pro Actions

. Connect both EVMs to the PC using two USB cables as instructed in Section 4.1.
. Open the HSDC Pro GUI using Run as Administrator. Do not open the AFE5832 GUI before this

step because it opens automatically. If it is already open, close it.

. If the TSW Hardware is already connected to the USB, then a pop-up window should appear to

connect the HSDC Pro GUI to the EVM Hardware.

¥ select Board

Select The Serial number of the Device

Serial Numbers "

TIYOPZGE-TSW1400

Select/Enter IP Address - Port Number

[] Connect to KCU105

9 « & o

Figure 5. Connect to TSW EVM (TSW1400 Shown)

. A pop-up window prompts the user to choose a firmware to download to the TSW EVM FPGA.
. Select firmware: In the upper left-hand corner "Select ADC" box, type the name of your device and the

drop-down list will automatically filter based on your input. Then, from the drop-down, choose your
desired format. Be sure to choose the correct device to match the AFE5832 EVM hardware or the
AFE5832 GUI will show an error when launching.

13 TEXAS
INSTRUMENTS

AFE5332 |

I Capture |
Test Selection

Single Tone |E|

Figure 6. Choose Firmware

. When prompted to update the firmware, click the Yes button.
. The firmware begins downloading to the FPGA on the TSW EVM.
. When the firmware has finished downloading, several Green LEDs are lit on the TSW EVM. For the

TSW1400, D5 (USER_LED3) is usually off when the EVM is not configured, and D6 is off.

10
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~
A
Figure 7. TSW1400 EVM LEDs Turn On After Firmware Download

9. The AFE5832 EVM GUI opens automatically. Wait until this is finished before continuing. If any errors
arise at this time, contact Tl support.

AFES5832

w3 TEXAS INSTRUMENTS

Loading Main.vi...
Copyright © 2017. Texas Instruments Incorporated. All rights reserved.

Figure 8. AFE5832 GUI Launches
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422 AFES5832 GUI Actions
1. Verify the clock configuration by matching J42, J40, and J54 to Figure 9. Provide a 160-MHz, +13-dBm
clock to J56.

Figure 9. Clock Configuration on AFE EVM for LVDS Capture

2. Press the DUT RESET button on the AFE5832 GUI.

3. Press the Initialize Device button on the AFE5832 EVM GUI (Figure 10). These buttons are located
close to the upper left-hand corner of the GUI window.

< Alternatively, there is an option to use the hardware reset. Press the AFE_RST button on the AFE
EVM, located above the AFE device (S1), as shown in Figure 11. Hold for 1 second. Then, press
the Initialize Device button on the AFE5832 EVM GUI.

1.Reset and Initialize the device

Figure 10. Software Reset and Initialize Buttons on AFE5832 EVM GUI

TP51 TPS0 TP49

Figure 11. AFE_RST Hardware Reset Button
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4. Ensure there is no SMA cable connected to J37 TX_Trig on the AFE5832EVM.

5. Turn switch 4 contained in S5 on the AFE EVM 'off' for LVDS only. The red LED, D8 should light up.
For more information on the Complex Programmable Logic Device (CPLD), refer to Section C.1.4.

6. Choose the Data Formats and the Analog Configuration for each category as shown in Figure 12:

NOTE: Ensure the right CPLD switches are configured on S5 as detailed for each capture mode.

OUTPUT FORMAT: Select ‘LVDS: 12x 12b’

ADC FORMAT: Select ‘Analog Input’
VCA GAIN: Select ‘Mid Gain’

DTGC Modes: Select ‘Programmable Fixed-Gain Mode’

U Aress3zEVM

=] =g

File Script Debug Help

am 2 |@

_E;; Cwick glup | L oA

I LFADC &= Register Map Configuration ‘

1.Reset and Initialize the device

vice

2.Choose Data Format

HSDC Pro related Parameters

fsamp

ADC Input Target Frequency

20MHz

ShHzZ

OUTPUT FORMAT B
[7] LVDS: 10x 10b i'
7 =
[[] LVDS: 14x 13b ‘
[] LVDS: 16x 12b

[7] Cw: 162 1.953MHz -

ADC FORMAT
[7] Ramp Test Pattern
7]

DTGC MODES
[ Bxtemal Non-Uniform Mode
|| Up-Down Ramp Mode

[ Internal Non-Uniform Made

3.Choose Analog Configuration

DTGC FIXED-GATN
7] Max Gain

7] Min Gain

F g Gs

Aute Calculation of Coherent Frequencies [

Device Status
Parameters Status -

DIS_LvDS
SER_DATA_RATE
ADC_RES
PAT_WODES

MNote: No Selection indicates that fast written quick setup condfiguration have been modified from advanced contiol

LVDS interface is enabled
12%

12 bit

Analog Input

Idle

| conneeTED | ki3 TEXAS INSTRUMENTS

Figure 12. AFE5832 EVM GUI Data Format and Analog Configuration (LVDS)
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7. At this point, D5 on the TSW1400 EVM should turn on. If this is not the case, consult Appendix G.

There is most likely an ADC clock issue.

; @

4 0
o =
4.4 —

w
E 3

Figure 13. LED D5 on the TSW1400 EVM Turns On When ADC is Ready

8. Return to HSDC Pro, and press the Capture button in the upper left-hand corner (as shown in
Figure 14). A capture similar to that shown in Figure 14 appears for a successful capture. The quality
of the output spectrum depends heavily on the coherency and the purity of the input signal and clock.

¥ High Speed Data Converter Pro v4.70

[E=SEe

Help

ADC ¥

File Instrument Options Data Capture Options _ Test Options.
i TeExas i
INSTRUMENTS i

|l

@

‘DAC

AFE5832 m

Capture =)
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SingleTone [ +]
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I I I I I i I
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Waiting for user input

Figure 14. Analog Input Capture for LVDS
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5 Testing the EVM in Digital Time Gain Compensation (DTGC) Mode
Use the following steps to test the EVM in DTGC mode:

a. Input a 5-MHz, —20-dBm signal to any SMA input on the AFE EVM. Connect a 5-MHz filter to the input
signal. Connect a single SMA-SMA cable from J11 (TSW EVM) to J37 (AFE EVM).

b. Change the jumper configurations as outlined in Section C.1.3 and apply a 160-MHz, 10-dBm external
LMK input clock to J56 or clock at 4% the desired ADC sample rate.

c. Set the switches of the AFE5832 EVM at S5 for 'Up-Down Ramp Mode' as Figure 15 illustrates. LEDs
D6-D8 should be lit and LED D5 should be off.

Figure 15. DTGC Mode Test: AFE5832 EVM Switches (S5)

d. Choose AFE5832.ini as firmware on HSDC Pro.

e. Change the DTGC Mode on the AFE5832 EVM GUI to ‘Up-Down Ramp Mode’ and configure the other
formats as shown in Figure 16:

Ul Aresiz e = ol x|
File Seript Debug  Help
ol Z @
L, Quick Setup ‘ L VTA | L3400 £= Register Map Configuration ‘
1.Reset and Initialize the device HSDC Pro related Parameters
feamp 20MHz
2.Choose Data Format ADT Input Tatget Frequency SMHZ
OUTPUT FORMAT = ADC FORMAT Auto Calculation of Cohersnt Frequencies [
[7] LWDS: 10 10b | [7] Ramp Test Pattern
VDS 110h = | [
[] LVDS: 14x 12b |
[7] LYDS: 16x 12b T
[ CW: 16 LAS3MHz - -
3.Choose Analog Configuration
DTGC MODES «| | DTGC FIXED-GAIN
[] External Non-Uniform Made M Gairr
7 Garnp Mode. fin Gairy i
[] Pragrammable Fixed-Gain Made Mid Gaire Device Stalus
[7] Intzmal Mon-Uniform Mode Parameters Status -
- - DIs_LvDS LVDS interface is enabled
SER_DATA_RATE 12x
ADC_RES 12 bit
PAT_MODEE Analog Input

Mote: No Selection indicates that last watten quick setup condfiguration have been modified from advanced control.

Il | @ comecten | kB Texas INsTRUMENTS

Figure 16. DTGC Mode Test: Change GUI Configuration

f. In HSDC Pro, navigate to the Trigger Option menu. Choose “Trigger mode enable” and “Arm on next
capture button press” as shown in Figure 17.
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—“ Trigger Option X4 |
Trigger Option

| Trigger mode enable
Software Trigger enable
¥ Arm on next capture button press

0 Trigger CLK Delays

@ oK 0 Cancel

Figure 17. DTGC Mode Test: Trigger Options

g. Change the ADC Output Data Rate to '20M' and the ADC Input Target Frequency to '5M'. Set the view
display to ‘Codes’.

Test Parameters
Auto Calculstion of
Coherent Frequencies
Analysis Window {samples)
55536 -
ADC Qutput Data Rate
20M
ACC Input Target Frequency

5.000000000M

Figure 18. DTGC Mode Test: HSDC Pro Test Parameter Settings

h. Press the Capture button on HSDC Pro.
i. The Up-Down Ramp DTGC waveform should appear similar to Figure 19.

|8 High Speed Data Converter Pro vA.70 sl
File Instrument Options Data Capture Options Test Options =/ © Help
: : = —— —
J‘r; Texas L ADC | L] DAC
INSTRUMENTS T | Ly
AFES832 M 2 ﬁﬁﬁ“'g | | | | | BF
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Test Selection 0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000
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" | Overlay ‘Unwrap Waveform Waveform Ve
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uz 443360/ ar0get || 5
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Waiting for user input 8/0212017 2:49:55 PM | Build - 05/05/2017 CONNECTED Idle ﬂ TeEXAS INSTRUMENTS
¢ 5

Figure 19. DTGC Mode Test: Waveform
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Using the EVM in CW Mode

6 Using the EVM in CW Mode

Demonstrating the CW mixer in the AFE is done by following these steps:

1.

In the AFE5832 GUI, reset and initialize the device by referring to Figure 10 and Figure 11. Remember
to connect a —5-V and a 5-V source to the device.

Connect a sine wave generator to any SMA channel. Set the frequency to 1.963125 MHz and the
amplitude to —23 dBm.

Provide a 125-MHz, +10-dBm clock input to J56 of the AFE EVM (LMK external clock). Refer to
Section C.1.3 for jumper configurations.

Turn Switch 4 contained in S5 on the AFE EVM to 'on’. The red LED, D8 should not light up. For more
information on the CPLD, refer to Section C.1.4.

Connect two cables to an oscilloscope with timebase of 40 us and 500 mV / div. Input resistance
should be 1 MQ on each scope channel. DC couple the oscilloscope.

Connect those two cables to SMAs, J66 and J68 on the AFE EVM.

Choose the following data format on the AFE5832 EVM GUI:

W8 aFEsE3z EVM =] =

File Script Debug Help

ol @ ®

E Cuick Setup | L VCA f L3 ADC i = Register Map Canfiguration |

1.Reset and Initialize the device HSDC Pro related Parameters

feamp 20MHz

2.Choose Data Format ADC Input Target Frequency ShiHz

OUTPUT FORMAT

[ LWDS: 10 10k

[T LVDS: 1212k =
LVDS: 142 12b

Auto Calculation of Coherent Freguencies [

3.Choose Analog Configuration
DTGC MODES DTGC FIXED-GAIN

Device Status

i Parameters Status 78
DIS_LVDS LWDS interface is enabled
SER_DATA_RATE 16x
ADC_RES 12 bit

| PAT_MODES Analog Input

MNote: No Selection indicates that last witten quick setup condfiguration have been modified from advanced control. L =

Idie CONNECTED | Whip TEXAS INSTRUMENTS

Figure 20. CW Mode Preset

Trigger the oscilloscope on either channel.

The oscilloscope displays the frequency | and Q signals at 10 kHz as shown in Figure 21. The
amplitude should be around 1.5 Vpp +300 mVpp, though this amplitude may change. The frequency
should be 10 kHz and the | and Q signals should be 90 degrees out of phase.
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Figure 21. CW Output
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Software Installation

Section A.1 provides detailed procedures for installing High Speed Data Converter Pro (HSDC Pro), the
software GUI used to control a suite of FPGA capture solutions including the TSW1400. Section A.2
provides details for installing the AFE5832 EVM GUI.

A.1  High Speed Data Converter Pro (HSDC Pro) GUI Installation
Download HSDC Pro v.4.7 from the mySecureSoftware folder at
https://www.ti.com/securesoftware/docs/securesoftwarehome.tsp.

1. Unzip the saved file and run the installer executable (Run as Administrator) to obtain the menu shown
in Figure 22.

2. Click the Next button.

Setup — X
Setup - High Speed Data Converter Pro

Wwia Texas Welcome to the High Speed Data Converter Pro
INSTRUMENTS
Setup Wizard.

Figure 22. HSDC Pro Install (Begin)
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3. Read the License Agreement from Texas Instruments and select | accept the License Agreement, then
press the Next button as shown in Figure 23.

Setup - X

*:"A
License Agreement m

Please read the following License Agreement. You must accept the
terms of this agreement before continuing with the installation.

IMPORTANT - READ BEFORE COPYING, "~
INSTALLING OR USING.

Do not copy, Install, distribute, public display, or use the
Materials provided under this license agreement
("Agreement"), until vou have carefully read the following ~
Do you accept ® | accept the agreemenf

this license?  © | do not accept the agreement

< Back Next > Cancel

Figure 23. HSDC Pro Install (Tl License Agreement)

4. Read the License Agreement from Texas Instruments and select | accept the agreement, then press
the Next button as shown in Figure 24.

Setup — X

i
License Agreement m

Please read the following License Agreement. You must accept the
terms of this agreement before continuing with the installation.

Source and Binary Code Internal Use License
Agreement

< >

Do you accept @ | accept the agreement

this license? O | do not accept the agreement

< Back Next > Cancel

Figure 24. HSDC Pro Install (Tl License Agreement)
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5. Allow the installation to be placed in the default directory by clicking Next, as in Figure 25.

"\ Setup -

X
. . g
Installation Directory m

Please specify the directory where High Speed Data Converter Pro
will be installed.

Installation Directory C:\Proram Files (x86)\Texas Instruments\HiP

< Back Next > Cancel

Figure 25. HSDC Pro Install (Install Directory)

6. Click Next to begin the installation, as in Figure 26.

Setup — X

Ng
Ready to Install m

Setup is now ready to begin installing High Speed Data Converter
Pro on your computer.

< Back Next > Cancel

Figure 26. HSDC Pro Install (Installation Ready)
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7. The Cypress Driver begins installing as shown in Figure 27.
Installing m

Please wait while Setup installs High Speed Data Converter Pro on
your computer.

Installing
Unpacking C:\Users\a0[...]ypress Driver\wxp\x86\WdfColnstaller010
|

< Back Next > Cancel

Figure 27. HSDC Pro Install (Cypress Driver Install)

8. Click Finish to continue installation, as shown in Figure 28.

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to wark.

To continue, click Mext.

Mesd = Cancel

Figure 28. HSDC Pro Install (Continue Installation)
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9. Click Finish to continue installation, as shown in Figure 29.

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. i your device
came with instructions, please read them first.

Driver Name Status
w* Cypress (CYUSB3) USB ... Readyto use

ack Cancel

Figure 29. HSDC Pro Install (Continue Driver Installation)

10. Finish HSDC Pro installation by choosing the appropriate installation options and pressing Finish, as

in Figure 30.
Setup - X
Lompleting the High dpeed Data Lonverter Fro
Coatrrm Wimavd
ﬁj?ﬁgﬁwmﬁ Setup has finished installing High Speed Data

Converter Pro on your computer.

Create Desktop Shortcut
Run High Speed Data Converter Pro

Open Release Notes

< Back Finish Cancel

Figure 30. HSDC Pro Install (Finish Installation)
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A.2 AFE5832 GUI Installation

Download the AFE5832 EVM GUI from the mySecureSoftware folder at
https://www.ti.com/securesoftware/docs/securesoftwarehome.tsp.

1. Unzip the saved file and run the installer executable as administrator by right clicking on the file and
selecting Run as Administrator. Press the Next button once the graphic in Figure 31 appears.

rﬁ Setup E=REEE )

www.ti.com

Welcome to AFE5832 EVM setup

This setup wizard will guide you through the
AFES832 EVM's installation process It is
recommended to close all the other programs
before starting the installation process,

< Back | Mext = |’ Cancel

Figure 31. AFE5832 GUI Install (Begin Installation)

2. Read the Texas Instruments License Agreement and select | accept the agreement followed by the
Next button, as in Figure 32.
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r@ Setup I_ = | |_-$-:hr

License Agreement ‘

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation,

Source and Binary Code Internal Use License Rgreement

IMPORTANT PLEASE CRAREFULLY RELD THE FOLLOWING LICEMNSE AGEREEMENT,
WHICH IS5 LEEALLY BINDING. AFIER YOU READ IT, ¥Y0U WILL BE ASEED
WHETHER YOU ACCEPT AND RGREE TO ITS TERMS. DO NOT CLICE I HAVE
READ AND REREE UNLESS5: (1) ¥OU WILL USE THE LICENSED MATERIATS FOR
YOUR OWN BEMEFIT AND PERSOMALLY ACCEET, AGREE TO AND INTENWND TO BE
BOUMD BY THESE TEBMS: QR (2) YOU ARE AUTHORTIZED TO. AND TNTEND TO

-

@ :]accept the agreement

Do you accept this license?
[ do not accept the agreement

| < Back || Mext = || Cancel

Figure 32. AFE5832 GUI Install (Tl License Agreement)
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3. Read the National Instruments® License Agreement and select | accept the agreement followed by the
Next button, as in Figure 33.

F@ Setup l = | |if-]

License Agreement ’

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

-

NATIONAL INSTRUMENTS SOFTWARE LICENSE
AGREEMENT

INSTALLATION NOTICE: THIS 15 A CONTRACT. BEFORE YOU DOWNLOAD THE
SOFTWARE ANDIOR COMPLETE THE IMSTALLATION PROCESS, CAREFULLY

DCAM TUIe ACDCCMCRT OV 0 DEOiAIKD Sdmikl,s TIE  eACTAADE  AkITmD
P i) b

-

@ {1acceptthe agreement

Do you accept this license?
) Ido not accept the agreement

| < Back ” Mext = ” Cancel ]

Figure 33. AFE5832 GUI Install (National Instruments® License Agreement)

4. Read the PSF License Agreement for Python® 2.7 and select | accept the agreement followed by the
Next button, as in Figure 34.
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r@ Setup l = | |iz-l

License Agreement '

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

PSF LICENSE AGREEMENT FOR PYTHON 2.7 ‘t_

This LICENSE AGREEMENT is between the Python Software
Foundation ("PSF"), and the Individual or Organization
("Licensee™) accessing and otherwise using Python 2.7
software in source or binary form and its associated

4 I

@ ilaccept the agreement:

Do you accept this license?
i) Ildo not accept the agreement

| < Back || Mext = || Cancel

Figure 34. AFE5832 GUI Install (PSF License Agreement)
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5. Allow the software to be installed in the default location by pressing the Next button, as in Figure 35.

f ﬁ Setup

= -]

Installation Directory

Please specify the directory where AFESE32 EVM will be installed.

s BT TR e T O ' Program Files (x86)\Texas Instrument A4

.'

’ < Back H Mext » H Cancel

Figure 35. AFE5832 GUI Install (Install Directory)

6. Select the components to install and press Next.

f ﬁ Setup

= S|

Select Components

The following components which are checked will be installed. We recommend not to
maodify the selections.

[¥] AFE5832 EVIM Click on a component to get a detailed
7] LabVIEW Run Time Engine description
[ Microseft Met
[¥] Python
[#] FTDI Driver
’ < Back I | Mext = | ’ Cancel

Figure 36. AFE5832 GUI Install (Select Components)
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7. Pressing the Next button begins installation, as shown in Figure 37.

F@ Setup | = ﬁq

Ready to Install ’

Setup is now ready to begin installing AFES832 EVM on your computer.

I < Back ]l Mext » H Cancel

Figure 37. AFE5832 GUI Install (Installation Ready)

8. The window shown in Figure 38 appears showing that the installation is in progress.

ﬁ Setup [ =l ﬂ1

-
Installation is in progress... w

Please wait while Setup installs AFES832 EVM on your computer,

Installation is in progress...
Unpacking C:\Program [...JMWARE\VAFESS32 14 | SB_FIRST_OFFSET_BINARY.ini

i Cancel

Figure 38. AFE5832 GUI Install (Installation Progress)
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9. A window for the Python 2.7 Setup comes up. Select Install for all users as in Figure 39.

4 Python 2.7 Setup b

Select whether to install Python 2.7 for
all users of this computer.

@ Install for all users
(O Install just for me (not avaiable on Windows Vista)

python
for
windows
Back Cancel

Figure 39. AFE5832 GUI Install (Installation for Users)

If Python is already installed, select the option for Repair Python 2.7. Proceed to step 13 and click the
Finish button.

& Python 2.7 Setup X

Welcome to the Python 2.7 Setup
Wizard

Select whether you want to repair or remove Python 2.7.

' (O Change Python 2.7

(®) Repair Python 2.7
O Remove Python 2.7

python

windows

< Back Finish | Cancel

Figure 40. AFE5832 GUI Install (Python® is Already Installed)
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10. Allow the software to be installed in the default destination directory as in Figure 41.

4 Python 2.7 Setup

python

for

windows

Select Destination Directory
Please select a directory for the Python 2.7 files.
£ Python27 ~|Up || New

|c:\Python27y

< Back Cancel

*

Figure 41. AFE5832 GUI Install (Destination Directory)

11. Click Next on the screen displayed in Figure 42.

15 Python 2.7 Setup

pgthfon
windows

Disk Usage

Advanced

Customize Python 2.7

Select the way you want features to be installed.
Click on the icons in the tree below to change the
way features wil be installed.

Register Extensions
Tclf Tk
Documentation
Utility Scripts

Test suite

Python Interpreter and Libraries

This feature requires 22MB on your hard drive. It
has 5 of 5 subfeatures selected. The subfeatures
require 28MB on your hard drive.

< Back Cancel

Figure 42. AFE5832 GUI Install (Customize Python®)
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12. The window shown in Figure 43 appears showing that the installation is in progress.

) Python 2.7 Setup x
Install Python 2.7

Please wait while the Installer installs Python 2.7. This may take several
minutes.

Status: Copying new files
[ | —

cBak | Next>

Figure 43. AFE5832 GUI Install (Python® Installation Progress)

13. Press the Finish button, as in Figure 44.

i Python 2.7 Setup b4

Completing the Python 2.7 Installer

Special Windows thanks to:
Mark Hammond, without whose years of freely
shared Windows expertise, Python for Windows
would stil be Python for DOS.

python

ff.l.’
windows

Click the Finish button to exit the Installer.

= Back Cancel

Figure 44. AFE5832 GUI Install: (Python® Finished)
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14. Press the Finish button, as in Figure 45.

ﬁ Setup

Completing the AFE5832 EVM Setup
Wizard

Setup has finished installing AFE5832 EVM on

your computer,

[] Create Desktop Shortcut?
Open Release Motes

Cancel

< Back

Figure 45. AFE5832 GUI Install (Finished)

The AFE5832 GUI is launched automatically from HSDC Pro, once a device has been selected.
Therefore, there is no need to launch AFE5832 GUI manually and there is no need for a desktop shortcut.
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Overview of the AFE5832 EVM GUI Features

This section provides a quick overview of the features and functions of the AFE5832 EVM GUI. The GUI
allows the user to easily configure the various functions of the AFE such as receiver gain, bandwidth
settings, and timing or clocking control settings.

Operations in the GUI should only be performed after the status at the bottom left-hand corner of the GUI
reads Idle.

Furthermore, hovering over a control within any of the GUI subtabs provides a description of what the
specific control does and shows what register fields would be updated using this control. For example, in
Figure 46, hovering over ‘LNA_HPF_PROG’ or its corresponding drop-down menu brings up a light yellow
box describing what this control is responsible for and what register it corresponds to.

oI} AFES832 EVM
File Script Debug Help

Bl ®

| EQ Quick Setup "

WCA and CW Mixer

GLOBAL VCA SETTINGS

GENERAL SETUP

LN&A_HPF_DIS &

L]

LN&_HPF_PROG 3 kHz L 4

Select the LPF HPF Corner frequency
LMNA_HPF PROG - (xC7[11:10] ¥

Figure 46. AFE5832: Hovering Over Controls

The 5 main tabs and their subtabs are as follows:
* Quick Setup
— HSDC Pro Related Parameters
» fsamp
 ADC Input Target Frequency
— DUT Reset and Initialize Device
— Data Format
e Output Format
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Appendix B

ADC Format

— Analog Configuration

« VCA

VCA Gain
DTGC Modes

— VCA and CW Mixer

General Setup
VCA PDN Setup
TR DIS Setup
PD Channel
CW Mixer Setup

- DTGC

« ADC

DTGC Modes
Test Modes
Profile Parameters
Attenuator Setup

— Top Level

General Setup
PDN Setup
PLL Setup

— Test Pattern

Global Test Pattern Setup

PAT_LVDS
PAT_PRBS_LVDS

— Digital Signal Processing

Digital_Offset
Digital_Gain
Invert_LVDS
Misc DSP Setup
DIG_HPF

» Register Map Configuration
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B.1  Quick Setup Tab
The Quick Setup tab has the following features:
1. DUT Reset and Initialize Device buttons
2. Data Format ‘check-box’ menus to select the appropriate OUTPUT and ADC formats for running
various tests
3. Choice of Analog Configuration for how VCA gain and DTGC modes need to be configured
4. Information boxes on the right-hand side that display the HSDC Pro related Parameters and Device
Status
Figure 47 illustrates the AFE5832 Quick Setup tab.
I} AFES832 EVM = E."‘
File Script Debug Help
CLIEEIE) |
EL, Quick Setup | £VeA | £} ADC &= Register Map Configuration ‘
1.Reset and Initialize the device HSDC Pro related Parameters
i et l fsamp =]
2.Choose Data Format ADC Input Target Frequency 2MHz
OUTPUT FORMAT * ADC FORMAT - Auto Calculation of Coherent Frequencies [
[F] LVDS: 10x10b [7] Ramp Test Pattem
[7] LVDS: 12126 = | [ Analog Input
[C] LVDS: 14x12b |
[7] LVDS: 16x12b
[F] CW: 16x1.953MHz - -
3.Choose Analog Cenfiguration
DTGC MODES - DTGC FIXED-GAIN
:' External Non-Uniform Mode
E ::Jg;::«:n:t\r;p&‘:;;.n Mode Device Status
[] Internal Non-Uniform Mode Parameters Status -
= DIS_LVDS LVDS interface is enabled
SER_DATA_RATE 16x
ADC_RES 12 bit
PAT_MODES Anzlog Input
Note: No Selection indicates that last wiitten quick setup condfiguration have been modified from advanced control. -
ide | @ connecten | KB Texas INSTRUMENTS
Figure 47. AFES5832: Quick Setup Tab
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B.1.1 HSDC Pro Related Parameters

The Quick Setup tab includes advanced features under the HSDC Pro related Parameters section on the
right side of the GUI. The feature explanations follow and are shown in Figure 48.

» fsamp: Displays the sampling frequency

» ADC Input Target Frequency: This frequency should closely match the input signal that is being

supplied
HSDC Pro related Parameters
feamp 20MHz
ADC Input Target Fregquency amHz
Auto Calculation of Coherent Freguencies [
Figure 48. AFES5832: Quick Setup: HSDC Pro Related Parameters
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B.2

The VCA tab contains two subtabs: Global VCA Settings and CW Mixer.

VCA Tab

B.2.1 VCA and CW Mixer Subtab
The VCA and CW Mixer subtab for the AFE5832 has the following features:
1. Settings for configuring LNA high-pass filter and setting corner and cut-off frequencies
2. Enable or disable LNA HPF at certain channel inputs
3. Fully or partially powering down entire blocks or individual channels in the VCA block
4. Configuring the device in CW mode
5. Controls for setting the corresponding CW mixer channel phases
W AFEsE32 EVM =T
File Script Debug Help
am >z ®
| E,'_, Quick Sefup | {:}VCA | ﬂADC EE Register Map Configuration ‘
VCA and CW Mixer | DTGC
GLOBAL VCA SETTINGS CW MIXER SETUP
GENERAL SETUP VCA PDN SETUP 1X_CLK_BUF_MODE
LNA_HPF_DIS HIGH_POWER Low power mode %) 1EX_CLK_BUF_MODE [
LNA_HPF_PROG | 75KkHz W] seLpown [0 FasTeoan [ CW_TGC_SEL [ T6C Mode
LFF_FROG 13 MHz v POWN_LNA [F]  pown_FLTER [ CW MIXER PHASE
CW_MDCPH_CHT | ] CW_MDX_PH_CH® 0 v}
TR DIS SETUP PD CHANNEL - - -
) . _ . CW_MI_PH_CHZ 0 CW_MIX_PH_CH10 | 0 v
TR_EXT_DIS | External Pins | POcH1 [T pocHy [
- SR pcriz [ B CW_MX_PH_CH3 0 CW_MIX_PH_CH11 0 v
TR_DIS1 3 i 3
pochz [T pocit1 [ CW_MI_PH_CH4 o CW_MDCPH CH12 | 0 v
TR_DIS2 (=) = =
pocHe [ FDCHIZ L CW_MD_PH_CHS | 0 CW_MDC_PH_CH13 | 0 hd
TR_DIS3 a pocks [T pociiz [
- — CW_WX_PH_CHE 0 CW_MD_PH_CH14 0 v
TR_DIS4 [} POCHE [ PDCH14 [}
| el | CW_MX_PH_CHT 0 CW_MD{_PH_CH15 0 ¥
pocHe [T pocte [ CW_MIX_PH_CHE | o CW_MIX_PH_CH18 | 0 v
idle connecTeD | R TEXAS INSTRUMENTS
Figure 49. AFE5832: VCA: VCA and CW Mixer
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VCA Tab

B.2.2 DTGC Subtab

The DTGC subtab for the AFE5832 has the following features:
1. Options for selecting different DTGC modes and setting parameters within these modes
2. Enable interrupts and provide pulses on the TGC pin

3. Configure specific parameters for different profiles by setting gains, start and stop indices, and
attenuation factors

4. Enable and disable the attenuator

B AFesss2 Evm - (E=REEA
File Script Debug Help
Bam >z e
5 T
| [, Quick Setup | Livea | £ ADC &= Register Map Configuration ‘
VCA and CW Mixer | brec
DTGE MODES
PROFILE PARAMETERS (applicable to Up Down Ramp, External and Internal Hon-Uniform Modes)
MODE_SEL External non-uniform v PROFLE EXT DIS TGC_PROF Pins W PROFILE REG_SEL Profile 0 hd
Profile 0 Profile 1 Profile 2 Profile 3
- START_GAN_D [ 0 $| STOP_GAMN_0 [ 159 %
POS_STEP_0 ) 3 NEG_STEP_0 255 3
FXATIENEN O [0 ATTEHUATION:O | 0 =
ATTENUATOR SETUP
ABLE INT gl TGG start DIS_ATTEN
(T_CYCLE WAIT TIME FLP_ATTEN [
AL_START N NPRES SEL | SOohm v|
Idie \ COMNECTED | i3 TEXAS INSTRUMENTS
! — =

Figure 50. AFE5832: VCA: DTGC
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B.3 ADC Tab
The ADC tab contains three subtabs: Top Level, Test Pattern, and Digital Signal Processing.

B.3.1 Top Level Subtab
The Top Level subtab for the AFE5832 has the following features:
1. Enabling and disabling the LVDS interface and selecting data rates, delays, and resolutions
2. Powering down individual LVDS output lines
3. Software and PLL resets

) [E=RES]
File Script Debug Help
ol = (S)
EL Guick Setup YA ADC | 5= Register Map Corfiguration
ck -
Top Level | Test Pattern Digital Signal Processing
GENERAL SETUP PDN SETUP

SOFTWARE_RESET GLoBaL_POM [T

L¥DS_RMTE_2¥ 1% Rete v PDN_LVDS

R g 3 PON_LvDS1 [C] PON_LvDS3 [
PROG L | . - U
DIS_LYDS Disablecl v PON_LvDS2 [ PON_LVDS10[]
LOWY_LATENCY _EN I " Defaut Latency v PON_LvDs3 [T PON_LVDS11 [
DATE_FORMAT 2s Complement ¥ FOR_LvDS4 [] PON_LvDE12[7]
MSB_FIRST LSB First v PON_LYDSS [F] PON_LVDS13 (]
SER_DATA_RATE i V PON_LvDSs [ POH_LVDE14[7]
ADC_RES 12he v PDN_LvDS7 [T FON_LVDS15[C]

PON_LvDsg [[] PON_LvDS16[]
PLL SETUP

PLLRST1

PLLRST2

Idle CONNECTED | i TEXAS INSTRUMENTS

Figure 51. AFE5832: ADC: Top Level
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B.3.2 Test Pattern Subtab

The Test Pattern subtab for the AFE5832 has the following feature:
e Selecting preset or custom test patterns to be generated by ADC for LVDS or on certain clock lines

" Aressaz v —— (E=HEE >y
File Script Debug Help

am e

| [, Quick Setup | L3 VCA ‘ L3 ADC

Top Level | Test Pattern ‘ Digital Signal Processing

=
== Register Map Configuration ‘

GLOBAL TEST PATTERN SETUP

PAT_SELECT_IND [] PRBS_EN ] RBE
PAT_MODES_FCLK | ‘Normal Operation v SEL_PRBS PAT FCLKT]  custom paTTERN
PAT_MODES | formal Operation. ¥| SEL_PRB3_PAT GBL [T

Idie | @ connecTED | W Texas INSTRUMENTS

Figure 52. AFE5832: ADC: Test Pattern
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B.3.3 Digital Signal Processing Subtab

The Digital Signal Processing subtab for the AFE5832 has the following features:

1. Setting the digital gain and digital offset or automatically calculating a channel offset for each of the 16

ADC channels, individually
2. Inverting the digital outputs on various LVDS output lines
3. Enabling or disabling the digital high pass filter for groups of channels

Figure 53. AFE5832: ADC: Digital Signal Processing

W) AFES832 EVM =] @ (=]
file Script Debug Help
am A ®
| L Quick Setup | £} VCA i- %}KDE ! &= Register Map Configuration
Top Level | Test Pattern ._D\g\ta_IS\gna\ Processing
DIGITAL_OFFSET INVERT_LVDS
DIG_OFFSET_EN [T OFFSET_REMOVAL SELF INVERT_LVDS1 [ INVERT_LVDSS [T
INVERT_LvDsz 7] INVERT_LVDS10 ]
INVERT_LvDS3 7] INVERT_LVDS11 [F]
INVERT_LVDS4 [ INVERT_LVDS12[7]
INVERT LVDSS [ INVERT_LVDS13 7]
INVERT_LVDS5 [ INVERT_LVDS14 ]
INVERT_LVDS? [] INVERT_LVDS15 []
INVERT_LVDS8 [ INVERT_LVDS16 7]
DIGITAL_GAIN MISC DSP SETUP
DIG_GAIN_EN ] AVG_EN[T] cHoPpER EN (] EN_DITHER| |
DIG_HPF
DIG_HPF_EN_ADC14 [
DIG_HPF_EN_ADCSS  [O]
DIG_HPF_EN_ADCE12  [] wRF_C
DIG_HPF_EN_ADC1218 [
idie CONNECTED | ki TEXAS INSTRUMENTS
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Register Map Configuration Tab

B.4

Register Map Configuration Tab

The Register Map Configuration tab is a tool to write to and read from specific registers using SPI. The tab

contains multiple useful subsections and features that allow the user to interact with the register map,

select update modes, and manipulate register values.

B.4.1

Tab Subsections

The following key words are useful in navigating the map:

» Register Map: Displays all the details for each of the registers in the device as well as the fields and

bits contained within that register
» Field View: Displays all the Field Names and Field Values corresponding to those names

» Register Description: Describes each of the fields within the registers and what writing a certain

sequence of ‘0s’ and ‘1s’ indicates in that particular field
» Update Mode: Allows the user to choose an Immediate or Deferred method of updating the content of

the registers

» Export HSDC Parameters: Updates HSDC Pro GUI with the register-level changes made to the

AFES832EVM.

B.4.2

Clicking on a register name produces a list of the fields within that specific register. Clicking on a field

Register Map Interaction

name highlights the bits within the register that correspond to that field. In Figure 54, Register 3 has been

clicked. All the fields within Register 3 come up on the right-hand side of the GUI. Clicking on any one of

these field names highlights the corresponding bits for this field in the Register Map.

Wl AFEse32 EVM

[E=nEel )

Fil: Script Debug Help

dlm A

@

Register Map

| #voa

| rapc

Update Mode|  Immediate ¥

i E_E-Reglster Map Configuration |

Field View

Registat Narme Aodress | Defaurt [Mode [Size| vaiue (16 14 (131211108 |8 |7 (6 |54 3|21 [0 a|Fieidname Field value

B AFES832_ADC Re e Disabled

Register 0 0x00 | Dx0000 | R |16 | ox0000 | 0 (0|0 0 0|0 0 0|0 o 000|000

Register 1 0:01 | 0x0000 | RAW |16 |0x0000 0 (0|0 0 0|0 0 0|0 0 000|000 RESERVED, RECISTERT: | Dl

Register 2 0x02 | 0x0000 | RA |16 0x0000 |0 (0|0 0 0|0 0 0|0 0 0|0j0|0/0l0 Register 3_Resened Dizabled |

LI 75 N O A RO O B OMBEMEEN | CG_OFFSET_EN Digital affeel sublraction disabled

Redgister 4 0x04 | Oy00DD | RAW |16 | 0x0000 O 0|0 0 0|0 0 0|0 0 000|000 GFFSET CORP_DELAY FRO G0

Register § 0:05 | 0x0000 | RAW |16 |0x0000 0 (0|0 0 0|0 0 0|0 0 000|000 R R DR

Redgister 7 0x07 | Dx0ODD | RAW |16 |0x0000 | 0 (0|0 0 0|0 0 0|0 o 000|000 detal 2 )

Register 8 0:08 | 0x0000 | RAM |16 0x0000 O |0 |0 |0 O 0(0]|0|r 0 DIG_GAIN_EN Digital gain disabled

Register 11 0x0B | Dx00D0 | RAw |16 |0x0000 0 0|0 0 0|0 0 0|0 0 0|0jo|o|o SER_DATA_RATE 16X

Register 13 00D | 0x0000 | RAW |16 | 0x0000 0 0|0 0 0|0 0 0|0 00|00 000

Register 14 0x0E | Dx00D0 | R |16 |0x0000 | 0 (0|0 0 0|0 0 0|0 o 000|000

Register 15 0:0F | 0x0000 | RAW |16 |0x0000 0 (0|0 0 0|00 0|0 0 000|000

Register 16 0¥10 | Dx00D0 | RAW |16 |0x0000 | 0 (0|0 0 0|0 0 0|0 o 000|000

Register 17 0x11 | 0x0000 | RAW |16 |0x0000 0 (0|0 0 0|0 0 0|0 0 000|000

Register 18 0¥12 | Dx00D0 | RAW |16 |0x0000 | 0 (0|0 0 0|0 0 0|0 o 000|000

Register 19 0x13 | 0x0000 | RAW |16 |0x0000 (0 (0|0 0 0|0 0 0|0 0 000|000

Register 20 O¥l4 | Dv0ODD | RAW |16 |0x0000 |0 (0|0 0 0|0 0 0|0 o 000|000

Register 21 0x15 | 0x0000 | RAW |16 |0x0000 |0 (0|0 0 0|0 0 0|0 0 000|000

Register 23 0¥17 | Dx00D0 | RAW |16 |0x0000 | 0 (0|0 0 0|0 0 0|0 o 000|000

Register 24 0x18 | 0x0000 | R |16 |0x0000 (0 (0|0 0 0|0 0 0|0 0 000|000

Register 25 0¥18 | Dx00D0 | R |16 |0x0000 | 0 (0|0 0 0|0 0 0|0 o 000|000

Redister 26 Ox1A | 0x0000 | R |16 (oxpoo0 (0 (oo o olololololololololololn
Register Description

[ ﬁéglwﬁf-nﬁéﬁa"’“[”] + | Black Address Value Read Data
ustirite = - 1 .
RESERVED_REGISTERZ[4:4] BFESRIZAUG ¥ B 3 8010 o 0
Mustbe setto 1 _
Register 3_Resened[7:5] Witaoanene | |[Rea
Mustinirite 0 L Write Gererlc  Reatl
Ile CONMNEGTED Jp TEXAS INSTRUMENTS

Figure 54. Clicking on Register and Field Names
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B.4.3

Update Modes
There are two options to change the Update Mode on the GUI as shown in Figure 57: (a) Immediate and

(b) Deferred.

MustWrits 0
EN_DITHER[11:11]

Register 11_Resered[10:1]

Dither can be used to reduce the power in higher-arder harmanics

LI AFEseaz e =l & =
File Script Debug Help
|
am @ _ ‘
w—
Quick Setu | VCA / | PFeane Register Map Configuration ‘
‘ = P o) | immediate =
PN cccooi |
Reaister Map Field View
Register Narne Address | Default |Mode 'Size| Walue 1514131211 10/ @ e |7 (6|5 4 321 0 4 |F\std Narne | Field yalus N
B AFES832_ADC | Disabled
Register 0 00 | 0x0000 | RMW |16 (00000 0|0 0 0|00 0|0 000 0 0|0 00 e [ Disatied
Register 1 0x01 | 0x0000 | RAY |16 (00000 0|0 0 0|0 |0 0|0 0|00 0 0|0 00 x) =
Register 2 0x02 | 0x0000 | RAW | 16 [meo000 (0|0 0 0|0 000|000 0jol0l00 EN_DITHER | Dither disabled
Register 3 0x0% | 0x0000 | RAY |16 (0x8010 1 [0 0 0|0 |0 0|0 0|00 1 0|0 00 Register 11_Reserved | Disabled
Register 4 Ox04 | 0x0000 | RAY |16 | 0k0000 0|0 0 0|00 0|0 000 0 0|0 00 T
Register & 0x05 | 0x0000 | RAY |16 (00000 0|0 0 0|0 |0 0|0 0|00 0 0|0 00 |
Register 7 07 | 0x0000 | RMW |16 | 0k0000 0|0 0 0|00 0|0 00|00 0|0 00
Register & 08 | ox0000 | Raw |16 | 00000 |0 o o |ofooololololofo]ao]ololo |
Register 13 0<0D | Dx0000 | RAY | 16 [0x0000 |0 |0 [0 0|0 0|00 0 0|00 00[00 I
Register 14 OxOE | 0x0000 | RMW |16 (00000 0|0 0 0|00 0|0 00|00 0|0 00 |
Register 15 0x0F | 0x0000 | RAY |16 |0x0000 0 |0 0 0|0 |0 0|0 0|00 0 0|0 00
Register 16 10 | 0x0000 | RMW |16 (00000 0|0 00|00 0|0 00|00 0|0 00 |
Register 17 011 | 0x0000 | RAY |16 |0x0000 0|0 0 0|0 |0 0|0 0|00 0 0|0 00 |
Register 18 12 | 0x0000 | RMW |16 (00000 0|0 0 0|00 0|0 000 0 0|0 00 T
Register 19 0x13 | 0x0000 | RAY |16 (00000 0|0 0 0|0 |0 0|0 0|00 0 0|0 00 |
Register 20 x4 | 0:x0000 | RMW |16 (00000 0|0 0 0|00 0|0 00|00 0|0 00
Register 21 Ox16 | 0x0000 | RAY |16 (00000 0|0 0 0|0 |0 0|0 0|00 0 0|0 00 |
Register 23 17 | 0:x0000 | RMW |16 (00000 0|0 0 0|00 0|0 00|00 0|0 00 |
Register 24 Ox18 | 0x0000 | RAY |16 (00000 0|0 0 0|0 |0 0|0 0|00 0 0|0 00 I
Register 25 018 | 0:x0000 | RM |16 (00000 0|0 0 0|00 0|0 0000 0|0 00 |
Register 26 14 | 00000 | R (16 (00000 (0o ololololofololololoiolaolololY ¥
Register Description
RESERVED_REGISTER11(0:0] Block Address value Read Data
Mot o0 AFES832_ADC EE

Idle

| @ comecten | K Texas INSTRUMENTS

Figure 55. AFE5832: Register Map Configuration: Update Modes
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1. The Immediate update mode allows the user to change the values of any nhumber of bits or fields within
the registers, and these changes are immediately written to the device. Within this update mode, there
exists options to (a) Read Selected data, (b) Read All data, and (c) Write Selected.

1. Read Selected: Clicking this option in the top left-hand corner displays the value contained in the
register in the Read Data field in the lower right-hand corner of the GUI. In the same area of the
GUI, the Address field will display the address of the selected register, and the Value field will
display the value contained in that register as shown in Figure 56.

2. Write Selected: This option indicates that only the values in a selected register is written to the
device. In order to select a particular register to write to, click on any register under Register Name
and then choose to write to the selected register.

3. Read All: This option reads data from all the registers in the device regardless of whether they are
selected or not.

WIJ AFES832 BV = =
File Script Debug Help
om = ®
= T T S N
E‘J Cuick Setup [ {:}ADC &= Register Map Configuration
Update Mode | Deferred W
Reg\sterMap Field View
Register Name |Addrese | Default |Mode Size| Value [15 /141312 11 10|88 &8 7|8 5 43 21 |0/|a|FieldName Field Yalue
- - AFE6837 8DC ADC_RES 12-hit resalution
Register 0 000 | 0x0000 | RMW 16 | 0%0000 (0 0 0|0 0 0|0 |0 0|0|o|o|0 000 REh Tl Fsared SEPTER
Register 1 001 | 00000 | RMW 16 | 0#0000 (0 0 0|0 0 0|0 |0 o|o|o|oo oiofo ] =
Register 2 0402 | 0%0000  RAY 16 00000 [0 0 0|0 0 |o|0 o000 0|00l 0D DATA_FORMAT Twos complamnent format for autput
Register 3 0403 | 00000 | RMW 16 | 0x8010 (1 0 0|0 0 0|0 0 o|ojof1/0/ 000 MSB_FIRST The LSB is transmitted first on seriz
14 0 I 0 T ) o o FOm Bl © © pms_em FRBE sequence generalion biock d
Register 5 0405 | 0x0000 | RMW 16 080000 (0 0 0|0 0 0|0 0 0|0|0|0|0 000 | - - -
Register 7 007 | 0x0000 | R | 16 |oxa000 [0 |0 (o |a o oo o o|ololofola|alal ] PRESMODE 2t PRERUENeratar
Register 8 0x08 | 00000 | RAWY | 16 00000 |0 O | 0 1 0|o PRES_SYNC Hormal operation
Register 11 008 | 0x0000 | RMW 16 |0%0000 (0 0 0|0 0 0|0 |0 0|0|0|0|0 00 PAT_SELECT_IND AlILYDS outpul data lines have the
Register 13 0¥0D | 0x0000 | RVY |16 | 0x0000 |0 (0 0|0 |0 | 0o|0|o|ojo o ofo|0|0|D AUTO_OFFSET REMOVAL & 0u0
Register 14 0ME | 0x0000 | RMW 16 | 00000 (0 0 0|0 0 0|0 |0 0|0|0|0|0 000 = = =
Register 15 OF | 0x0000 | RMW 16 |0x0000 (0 0 0|0 0 0|0 |0 o|ojo|oo oiofo OFFRET REMOVAL START. | 00
Register 18 o0 | me0oo0 | RO 16 me0oon (o 0 o lo o ololo olololololelolo OFFSET_REMOVAL_START_| Auto offset correction initiated when
Register 17 01 | 0x0000 | RMW 16 | 0#0000 (0 0 0|0 0 0|0 |0 o|o|o|oo oiofo OFFSET_REMOVAL_SELF | Ox0
Register 18 012 | 00000 | RMW 16 | 00000 (0 0 0|0 0 0|0 0 0|0jojo|oioi0fo] ||
Register 19 063 | 0x0000 | RMW 16 | 0#0000 (0 0 0|0 0 0|0 |0 o|o|o|oo oiofo
Register 20 014 | 0x0000 | RMW 16 |0#0000 (0 0 0|0 0 0|0 |0 0|0|0|0|0 000
Register 21 015 | 0x0000 | RMW 16 | 0#0000 (0 0 0|0 0 0|0 |0 o|o|o|oo oiofo
Register 23 017 | 00000 | RMW 16 00000 (0 0 0|0 0 0|0 |0 0|0|0|0|0 000
Register 24 068 | 0x0000 | RMW 16 080000 (0 0 0|0 0 0|0 |0 o|ojo|oo oiofo
Register 25 019 | 0x0000 | RMW 16 00000 (0 0 0|0 0 0|0 |0 0|0|0|0|0 000
Redister 26 | oia | owoooo | R 16 (ox0ooo (o (o ofolololololololololololololY
Register Description
ADC_RES[:0] “ | Block
These hits control the ADC resalution, E i
00= 1 2-bit resolution AEEERLADY
01=Donotuse
10=Danotuse
11 = 10-bit resolution >
Idie COMNECTED | Wip TEXAS INSTRUMENTS

Figure 56. AFE5832: Register Map Configuration: Immediate Update Mode
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2. The Deferred update mode allows the user to change the values of any number of bits or fields within

the registers, but these changes will not be written to the device instantly. Unless the changes are
implemented, data cannot be read from the registers either.

When a user changes the contents of a register in Deferred mode, the GUI will turn the changed
register font a blue color. These blue-font registers indicate that a change has been made but not yet
implemented.

Within the Deferred update mode, there exist options in the top left-hand corner of the GUI for deciding
how the changes should be implemented (shown in Figure 57): (a) Read Selected data, (b) Write
Selected data, and (c) Write Modified data, or (d) Read All data.

1. Read Selected: Clicking this option in the top left-hand corner displays the value contained in the
register in the Read Data field in the lower right-hand corner of the GUI. In the same area of the
GUI, the Address field will display the address of the selected register, and the Value field will
display the value contained in that register as shown in Figure 57.

2. Write Selected: This option indicates that only the values in a selected register is written to the
device. In order to select a particular register to write to, click on any register under Register Name
and then choose to write to the selected register.

3. Write Modified: If the user has made changes to multiple registers in the register map, this option
allows the user to write the changes within all modified registers to the device. Once all changes
have been written, there will no longer be any blue-font registers, indicating that all the changes
have been implemented.

4. Read All: This option reads data from all the registers in the device regardless of whether they are
selected or not.

NOTE: If any number of registers contains modified values that are not yet written, none of the
Read options can be used. The user is prompted to either write the modified fields to the
device or discard the changes.

Wl AFESE3Z EVM = = ==

File Script Debug Help

amZrEe

J {:} ADC EE Register M;p 6unf\guratmn |

Update Mode | Deferred W

o r—

Register N Field View
~ RegisterName [Address | Default |Mode [Size| Value [15714 13 [12[11 109 (e [ 7|6 [8[ 8 [3 21 [0 FieldnName Field Value
o AFE5832_ADC | cFFsET_corr_DELAT_FR{EE
Register 0 000 | 00000 | RAY |18 [0x0000 |0 [0 0 (0|0 o0 0 0|0 0 00000
Register 1 001 | 00000 | RMY | 16 | 0x0000 [0 [0 0 |0 o oo o ofololololololo SEL_PRBS_PAT_GBL Riormapsratian
0 0 Y e R M G G G B[y PAT-1ODES Lt
Reister 3 003 | 00000 | RWY |16 |0x8010 | 1 [0 0|0 |0 0|0 00|00 1|0[0[00 SEL_PRBES_PAT_FCLK Normal operation
Reuister 4 004 | 00000 | RAY |16 |0x0000 |0 |0 (0 (0|0 o0 0 0|0 0 00|0|0|0 AG_EN No digial avaraging
Reister 5 005 | 00000 | RMY | 16 | 0x0000 |0 [0 (0 (0|0 oo o|o|o o oo|0 olof]!} - p -
Resister 7 0607 | 00000 RWY 16 0x0000 |0 |0 0 |0 |0 0|0 0 0|0 0 0|0 0|0 g/ LOVCLATENCY.EN Defelilaioncy wity dioital fetres |
Register 8 0408 | 0x0000 | RWY | 16 | 0x0000 |0 [0 |0 |0 1 oo | PAT_MODES_FCLK | Default
Reuister 11 008 | 00000 | RAY |18 |0x0000 |0 [0 (0 (0|0 0|0 0 0|0 0 00|00
Register 13 00D | 0x0000 | RAY |16 | 0x0000 |0 |0 0|00 0|0 0 0|00 0|0 0|00
Reuister 14 O0E | 00000 | RAY |16 [0x0000 |0 [0 (0 (0|0 o0 0 0|0 000|000
Reister 16 O0F | 00000 | RWY | 16 [0x0000 |0 [0 (0 0|0 oo o 0|0 o 00000
Register 16 010 | 0x0000 | RAY |18 [0x0000 |0 |0 (0 (0|0 o0 0 0|0 000|000
Reister 17 O¢i1 | 0x0000 | RWY | 16 [0x0000 |0 [0 0 0|0 oo o 0|0 o 00000
Reuister 18 012 | 040000 | RAY |16 [0x0000 |0 |0 0 (0|0 o0 0 0|0 0 0|0|0 0|0
Register 10 O3 | 00000 | RWY | 16 |0x0000 |0 |0 0 0|0 oo o 0|0 o 00000
Register 20 Q14 | 0x0000 | RAY |18 [0x0000 |0 |0 (0 (0|0 o0 0 0|0 0 0|0|0 0|0
Reaister 21 O¢15 | 0x0000 | RWY | 16 |0x0000 |0 [0 (0 0|0 oo o 0|0 o 00000
Register 23 017 | 0x0000 | RAY |18 |0x0000 |0 |0 (0 (0|0 o0 0 0|0 000|000
Reister 24 018 | 0x0000 | RWY | 16 |0x0000 |0 [0 0 0|0 oo o 0|0 o 00000
Reuister 25 019 | 0x0000 | RAY |18 [0x0000 |0 |0 (0 (0|0 o0 0 0|0 000|000
Register 26 oaa | owooo | Rey |16 oxwooo o (o lololololololololololololololy
Register Description
OFFSET_CORR_DELAY_FROM_TX_TRIG[5.0|[5:0] i Adioza Value Read Data
&-hit register to initiate offset correction after the TX_TRIG input pulse (each step is equivalentio one sample delay), [ T AFES832_ADC = [0 3 . a L o

the remaining two MSH bits are the OFFSET_CORR_DELAY_FROM_TX_TRIG[7 ] hits (hits 10-9) in register 3
SEL_PRBS_PAT_GBLIEE)

0= MNormal operation \Wite Geneis Rea Defere.
1 = Enshles the PRBS pattern to be generated on all the LYDS data lines, Refer to LYDS Test Pattern Mode section L @Qﬂ' - BEdiE

dle CONNECTED | Whip TEXAS INSTRUMENTS

Figure 57. AFES5832: Register Map Configuration: Deferred Update Mode
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B.4.4

Manipulating Register Values

Writing to a register or changing the existing value in a register can be accomplished via (1) GUI controls,
or (2) manual data entry:

1. GUI Controls: Hovering over the corresponding Field Value to a Field Name generates a drop-down
menu from which a series of options can be picked to populate that field as Figure 58 shows. The
change shows up in the register map. The value for a specific bit can also be changed by clicking on

the bit in the register map.

U AFesezz BV

am &

Fil: Script Debug Help

@

| £rapc

—
! == Register Map Configuration

( EE} Quick Setup

Figure 58.

AFES5832:

Update Mode | Deferred
Register Map Field View
Register Mame |Address  Default Mode Size| Value 15 14 RN A EA R EN A Bl Field Mame Field Walue
i AFEﬁﬁsa'zngc 0:00 | 0x0000 | R |16 | 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|000 el gesenst Ceshied
egister il I i
Register 1 0:01 | 0x0000 | R |18 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|00D RESERVEDLRECISTERS |0
Register 2 002 | 0x0000 | R (16 [oxooo0 (0 (0o 0o lo ojofalo 0|00 afolo Register 3_Resewed Disabled |
NN SOOI | o | o O N O NGNS | DG CFFSET_EN Digftal offset sublraction disabled
Register 4 0:04 | 0x0000 | RMW |16 0x0000 |0 (0|0 0 0|0 0 0|00 |0[0[0[0[00 OFFSET CORR_DELAY FRO 0v0 1
Register § 0:05 | 0x0000 | R |18 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|00D I P TR P T G V= TP
Register 7 0:07 | 0x0000 | R |16 | 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|000 el | .
Register 8 0:08 | Ox0000 | R |16 | 0x000D | O | O 0|0 1| oo |0 LR DIG_GAIN_EN Digital gain disabled
Register 11 0:0B | 0x0000 | R |16 | 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|000 RATE] v
Register 13 00D | 0x0000 | RAW |16 | 0x0000 (0 0|0 0 0|0 0|00 0 0|00 |0|00D =
Register 14 0:0E | 0x0000 | R |16 | 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|000 r
Register 15 0:0F | 0x0000 | R |18 | 0x0000 (0 (0|0 0 0|0 0 0|00 0|0|0|0|0D
Register 16 0x10 | 0x0000 | R |16 | 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|000 4
Register 17 011 | 0x0000 | R |18 0x0000 (0 (0|0 0 0|0 0 0|00 0|0|0|00D 7
Register 13 0x12 | 0x0000 | R |16 | 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|000
Register 19 013 | (x0000 | R |18 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|00D
Register 20 Ox14 | 0x0000 | R |16 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|000 rlie ]
Register 21 015 | 0x0000 | R |18 | 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|00D =
Register 23 0x17 | 0x0000 | R |16 | 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|000
Register 24 018 | 0x0000 | R |18 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|00D
Register 25 0x18 | 0x0000 | R |16 | 0x0000 |0 (0|0 0 0|0 0 0|00 0|0|0|0 00
Reaister 26 oA | o000 | R (18 (ox0000 (0o foololololololololololololn
Register Description
;gg%s‘}vefﬁ_nﬁeswvedﬁﬂl 2 Block Address Walue Read Data
ust virite = = =
RESERVED_REGISTER34:4] GEESBIE0C Yl s = 8010 L
Musthe setta1
Register 3_Resaned[T:5] \irite Generic ead Gererc
Reaiel o . Wirte Gorerc | et Genati
lile CONNEGTED {,‘TEXASINSTRUMENTS

Register Map Configuration: Changing Register Value
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2. Manual Data Entry: The value for a register can also be changed by manually typing in a hexadecimal
value under the Value field in the bottom right-hand corner of the GUI. After typing in a value, clicking
Write Generic will write this change to the device. The change will show up in the register map.
Clicking Read Generic will read the data from that register and the hexadecimal value will show up in
the Read Data field.

U Arese32 BV

= & s

File

om| @

Script  Debug Help

®

\ Eu Quick Setup

| £ 20c

| EZ Regis

i

Update Mode | Deferred

ter Map Configuration

Figure 59. AFE5832:

Register Map Configuration:

REQI‘%IE?’MEQ Field Wiew
Register Narre Address | Default |Mode |Size| Walus (151413 1211 10 @ |8 |7 6|54 3 |2 1 | 0[a| | Fleldrame Field Valug
o AFEG832_ADC [ 12-bit resolution
Register 0 0x00 | 0x0000 | RW | 16 |0x0000 |0 |0 [0 0 olojojofojo|o|o|o|D SRR FasaRas TR
Register 1 0x01 | 0x0000 | RW | 16 |0x0000 |0 |0 |0 O o|lojojofojojo|o|o|o B i
Register 2 0x02 | 0x0000 | RW | 16 |0x0000 |0 |0 [0 0 o|ojojofojo|o|o|o]|D DATAFORMAT | Twas complement format for outout
Register 3 0x03 | 0x0000 | RAY | 16 [0x8010 |1 [0 |0 |0 0|0/ 0/ojo(1/0fofo|0 MEB_FIRST The L8B is transmitted firston w
Register 5 0x05 | 0:0000 | RW | 16 | 0x0000 E 0 E’ 0 EE’EE [ EE E g FRoe i [ PRe8 seguence generafon Hock d
epister i I I : : -
Register 7 0x07 | 0x0000 | RW | 16 |0x0000 |0 [0 [0 0 olololololo|o|o|o]|o PRES-MODE 29411 PRES dehErmior
Register & 0x0% | 0x0000 | R |16 |Dx0000 |0 |0 |0 |0 ] [ PRBS_SYNC MNarmal operation
Register 11 0x0B | 0x0000 | RW | 16 |0x0000 |0 |0 [0 0 o|olojofojo|o|0|o PAT_SELECT_IND Al LYDS output data lines have the
Register 13 0D | 0:0000 | RA |16 |0x0000 |0 |0 |0 | O o|ojojofojojo|o|o|o AUTO OFFSET REMOVAL Al 0xd
Register 14 0x0E | 0x0000 | RW | 16 |0x0000 |0 |0 [0 0 olojojofojo|o|o|o|D = = =
Register 15 0x0F | 0x0000 | RW | 16 |0x0000 |0 [0 D O o|lojojofojojo|o|o|o OFFSELREMOVEL SR L .
Register 16 ox10 | 00000 | RW | 16 |ox0oo0 | o0 o |0 o alololalolololololo OFFSET_REMOVAL_START_| Autn ofset comection iniliated when
Register 17 0x11 | 0:0000 | RW |16 |0x0000 |0 |0 D O o|lojojofojojo|o|o|o OFFSET_REMOVAL_SELF | 0x0
Register 18 0x12 | 0x0000 | RW | 16 |0x0000 |0 [0 [0 0 olojojofojo|o|o|o|D i T
Register 19 0x13 | 0x0000 | RW | 16 |0x0000 |0 [0 |0 O o|lojojofojojo|o|o|o
Register 20 Ox14 | 0x0000 | RW |16 |0x0000 |0 [0 [0 0 olojojofojo|o|o|o|D
Register 21 0x15 | 0:0000 | RW |16 |0x0000 |0 [0 [0 O o|lojojofojojo|o|o|o
Register 23 0x17 | 0x0000 | RW | 16 |0x0000 |0 [0 [0 0 olojojofojo|o|o|o|D
Register 24 0x18 | 0:0000 | RW |16 |0x0000 |0 [0 |0 O o|lojojofojojo|o|o|o
Register 25 0x19 | 0x0000 | RW | 16 |0x0000 |0 [0 [0 0 olojojofojo|o|o|o|D
Reaister 26 0x1A | 0x0000 | Rw | 16 |ox0000 (0 oo o ololololololololololyl
Register Description
#EC_R515[1 D]1 Ihe ADC resolul 5| 2k i
ese hits control e resolution. | Im
00'= 12-bit resalution ARLORL AT, ud|, i 4
01= Do notuse
10=Da notuse
11 = 10-bit resalution -
e CONNECTED | k3 TEXAS INSTRUMENTS

Manual Data Entry
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Hardware Configuration

C.1 EVM Headers, Test Points, and Configuration

This section describes the functions of the headers on the EVM. It also provides a list of test points on the
EVM that are useful for debug and general-use purposes.

C.l1 EVM Header Configuration

The AFE5832 EVM is flexible in its configurability through the use of 2- and 3-pin headers. The default
configuration of the EVM is set to facilitate initial testing, requiring minimal bench equipment. Figure 60
shows the default positions of all headers.

HHROOS REW &
ANALOG TNPUTS AFES832

AOC Digital Outpun

LMK04 825
Clock Circuit

Figure 60. Default Jumper Positions
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Table 1 lists the default header configurations and descriptions.

Table 1. Default Header Configuration Table Rev. A

Jumper Circuit Description Pin Numbers Selection
J63 Power Supply +5V Input Power Connector — -
J64 USB/SPI SPI Signals Probe Point - -
J41 ADC Clock OSC1 Xtal Power supply +3.3VD - 3.3V
J42 ADC Clock Clk source selector for SE Xtal or Diff 2-4,1-3 Differential
J40 ADC Clock Diff CLK Source selector, Ext Xfmr or LMK 3-5, 4-6 LMK CLK
Ja4 CW CLK 16x CLK Source Selector 3-5, 4-6 Ext
J45 CW CLK 1x CLK Source Selector 3-5, 4-6 Ext
J50 DTGC DTGC Digital Input Signals - -
J49 DTGC GND for Dig Input Signals - -
J60 DTGC CPLD JTAG Programming Header - -
J58 DTGC CPLD GPIO - -
55 LMK LMK Chip Reset 1-2 -
J53 LMK LMK Supply for 125M Xtal 1-2 =
J57 LMK Power Supply for 40 MHz VCO 1-2 3.3v
J54 LMK Input Clk selector for Clkinl 1-2 125 MHz Xtal
J38 LNA TR Enable TR_EN 1-4 - -

Cl1z2

EVM Testpoints

Table 2 lists all test points on the AFE5832 EVM and their purposes.

Table 2. EVM Rev. A Testpoints

Testpoint Circuit Label Testpoint Description
TP62-65, 69 GND GND Digital Ground Reference for EVM

TP31, 32 GND AGND Input Signal Ground Reference for EVM
TP66 GND DGND USB Ground Reference for EVM
T53 Power Supply +5V_IN +5V_IN
T54 Power Supply -5V_IN —5-V supply for Op-Amp circuitry
T59 Power Supply +1.8 VD AFE 1.8-V supply
TP67 Power Supply OPAMP- —5-V Supply for Op Amp circuitry
TP58 Power Supply 3.3VD +3.3 VA
TP56 Power Supply AVDD_3.15 AFE analog supply for 3.15 V
TP68 Power Supply ODAMP+ +5-V Supply for Op Amp circuitry
TP57 Power Supply AVDD_1.9 AFE analog supply for 1.9-V
TP60 Power Supply +5V_SRC +5-V source for entire EVM
TP61 Power Supply -5VSS -5V Supply for CW Op Amp circuitry

TP1-30, 33, 34 Analog Inputs SMA_INPx Analog Input Channel 1-32

TP35 External Trigger TX_TRG TX_Trig input
TP38 DTGC None Ext TGC_Profile2 Input
TP36 DTGC None Ext TGC_Profilel Input
TP37 DTGC TGC_SLP Ext TGC_Slope
TP39 DTGC TGC_UD Ext TGC_Up/Down

TP40,41 LMK Clock Circuit CP1,CP2 LMK Output CP1,CP2
TP42 LMK Clock Circuit None None
TP43 LMK Clock Circuit None None
TP44 LMK Clock Circuit None LMK ADC Clock to Dut P/N
TP45 LMK Clock Circuit None None
TP47 LMK Clock Circuit FPGA_CLK_OUT_P LMK ADC CLK to FPGA P
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Table 2. EVM Rev. A Testpoints (continued)
Testpoint Circuit Label Testpoint Description
TP48 LMK Clock Circuit None LMK VCXO output
TP46 LMK Clock Circuit None LMK Clock to CPLD
TP49 IC 0.5-V Source Bias None SRC_BIASO
TP50 IC 2.5-V Bias None BIAS_2P5E
TP51 IC BandGap Bias None BAND_GAPE
TP52 IC LNA Bias None LNA_IN_CME

C.13 ADC Clock Source Configuration

The AFE clock input can be driven differentially (sine wave, LVPECL, or LVDS) or single-ended
(LVCMOS). The clock input of the device has an internal buffer and clock amplifier which is enabled or
disabled automatically, depending on the type of clock provided (auto-detect feature). Therefore, the EVM
allows for multiple clocking options.

¥1: Onboard
40MHz Oscillator

XTAL-SE

iy
140 and 142: ADC 2 | , I | [
Clock Source

RoutingHeaders

DT Di#f-X1al

1 156: Input Reference
g:%f.:f:, \ - Clock forthe

i LMK04821

Clock Device. Typically
setto 160 MHz (+13
dBm

ADC CLOCK

139: External
Direct ADC Clock s
(LvDS only) . Ext_ADC_Clk

G

Figure 61. EVM ADC Clock Source Configuration
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Ended On-Board XTAL OSC
(LVDS Only)

Direct External Clock
(LVDS Only)

ADC CLOCK J40 and J42: ADC Clock
CLEP_IRC C]I?Z CLKP_IRCA Source ROUhng

iy Co3 03 DNP o CLKP IRCA CLEM IRCA

1 I 3 [3PRI SECA 4 SRR o E T
- s iar o MUK OV E 8 S TCAR GR v
1 B R ] = ] 1 75
1 1l & 5 0.1uF _I_ 0.1uF
LRa5
0| ADT4-TWT+ = ¥ 100
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GND CLEM IRC H CLEKM IRCA
0.1uF
J39: External Direct ADC Clock
+33VD CLKSRC DIFF I s o2 CLKSRC DIFF_M
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% z < YE1FC VDD 4 . G&-D
1000 ohm 2 3 R52 CLKSRC SE
GND out
a7 [ 10uF L FXO-HC73540 489
= 40 MHz R53
o811 1000pF s 488
= =
Y1: Onboard 40-MHz Crystal Oscillator
Figure 62. AFE EVM ADC Clock Source Configuration Schematic
i 142 140 154 142 140 154 142 140 154
| | 11 2 S

ul -

N e—-. -
&g a"[cs"; II - . Option 2
G RS2 ca8 3

XTAL-SE  Diff-Ext
T "T‘r L, ,'l'E . Configuration 1: Single- Configuration 2: Differential Configuration 3:

Differential Clock from the
LMKD4821 Clock Device

o il

g

]

s i eatal

Figure 63. EVM ADC Clock Source Configuration Examples

Configuration 1: To use the onboard single-ended crystal oscillator as the clock source for the AFE,
connect shunt jumpers for configuration 1 (as seen in Figure 63). Note: J41 powers the onboard oscillator
with 3.3 V, due to the power limitations of the FXO-HC735-40 low-jitter crystal oscillator. The

recommended ADC clock input for new designs is to use low-jitter square signals (LVCMOS levels, 1.8-V
amplitude).

Configuration 2 (LVDS Only): To use a direct external clock as the clock source for the AFE, connect
shunt jumpers for configuration 2 (as seen in Figure 63). Connect a single-ended external clock generator

to SMA J39. Set the clock source to an appropriate frequency, such as 10 MHz to 100 MHz, and +13-dBm
amplitude.
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Configuration 3: To use the differential outputs from the LMK04821 as the clock source for the AFE,
connect shunt jumpers for configuration 3 (as seen in Figure 63). The clock signal can be generated either
from the 40-MHz onboard crystal (Y1), the 125-MHz onboard crystal (Y2), or an external clock generator.
To use the 125-MHz onboard crystal, connect the J54 jumper as indicated by option 2 (Figure 63). To use
the 40-MHz onboard crystal, connect the J54 jumper as indicated by option 1 (Figure 63). For an external
source, connect an external clock generator to J56, and set the clock source to 160 MHz, and +13-dBm
amplitude. For an external source, leave the J54 jumper as in configuration 2.

Complex Programmable Logic Device (CPLD)

The AFE5832 board has a Xilinx™ CPLD, designated by U21 on the schematic. This CPLD is controlled
by four switches contained in S5 on the board. When all of these switches are in the ‘off’ position, LEDs
D5 — D8 should light up on the board as shown in Figure 64.

R115[@-29) P
RUSE-1] &

D6 Sl [« SR110 R118

R108

o7 Bl R117[E] =

D6 MR Rl [B-05 o
|

08 R0

Figure 64. CPLD Switches and LEDs

The following describes the function of each of the four switches contained in S5:

Switch 1: In the ‘off’ position, this switch turns on the TGC signals. In the ‘on’ position, these signals are
turned off.

Switch 2: This switch determines whether the CPLD outputs signals for Up-Down Ramp Mode or External
Non-Uniform Mode when running a DTGC test. In the ‘off’ position, the CPLD outputs for Up-Down Ramp
Mode, and in the ‘on’ position, the CPLD outputs for External Non-Uniform Mode.

Switch 3: This switch controls the distance between two consecutive TGC_SLOPE pulses for Up-Down
Ramp Mode.

Switch 4: This switch controls TX_TRIG. The TX_TRIG pulse resets the phase of the test pattern
generator, the odd and even sampling phase selection, and the phase of the frame clock. This phase
reset can corrupt the ADC data because the clock dividers will no longer be synchronized. In the ‘off’
position, Switch 4 turns on the TX_TRIG pulse, and in the ‘on’ position, the TX_TRIG pulse is turned off.

The switches controlling the CPLD must be manipulated for some of the modes outlined in this user guide.
Switch 4 is the most important to pay attention to as it controls whether or not the phase is reset. As a
summary, the modes with their corresponding Switch 4 settings are outlined in the following list:

e LVDS Capture — Switch 4 off and LED D8 on
e DTGC Mode Test — Switch 4 off and LED D8 on
e CW Mode Test — Switch 4 on and LED D8 off
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Triggering Options

D.1  ADC Synchronization and TX_TRIG

In the analog-front-end, 16 ADCs are being used to convert the 32 inputs. Each ADC converts one odd-
numbered input and one even-numbered input. For example, ADC 1 converts inputs 1 and 2; ADC 2
converts inputs 3 and 4, and so forth. As two inputs need to be processed by each ADC, the inputs are
alternately converted using two sampling circuits within each ADC.

The device has many PLLs and clock dividers that can synchronize the various test patterns generated.
The device has a TX_TRIG input that is used to synchronize the clock dividers inside the device, and this
enables multiple parallel devices to be synchronized as well. This TX_TRIG signal provides the means to
determine when the odd and even signals should be sampled with respect to the rest of the system and its
clock.

Refer to the ADC Synchronization Using TX_TRIG and Input Multiplexer and Sampler sections in the
AFE5832 data sheet (SBAS823) for more information.

D.2  Software Trigger

One method of triggering the TSW EVM, AFE EVM as well as other bench equipment such as function
generators is to generate the trigger from the TSW EVM itself. This requires a feedback loop from the
TSW trigger output to the TSW trigger input using a short SMA cable. Secondly, a second trigger output
from the TSW board can be routed to the AFE EVM, if needed, or to external bench equipment such as a
function generator. See the TSW or HSDC Pro manual for more information.

Trigger Configuration 1: Trigger is provided by TSW EVM and can be routed to TX_trig
(if needed) or other equipment via SMA cable. TSW also requires routing a copy of the
trigger back to itself in order to trigger itself. In HSDCPro, use the “Software Trigger
Enable” option under “Trigger Options”

i
[

| TX_TRIG
Analog Input ADC Data
= P AFE58xxxx >
© LVDS
Figure 65. HSDC Pro Trigger Configuration for SW
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External Trigger

D.3  External Trigger

", Trigger Cption 23
Trigger Option

[] Trigger mode enable
[¥]Software Trigger enable

("] Arm on next capture button press

1] Trigger CLK Delays

@ oK ‘ ‘@ Cancel ‘

Figure 66. HSDC Pro Trigger Configuration for SW Trigger

Another method of triggering the TSW EVM and AFE EVM as well as other bench equipment such as
function generators is to generate the trigger from a bench trigger source such as the function
generator. This requires feeding the trigger source to the TSW trigger input using an SMA cable.
Secondly, a second trigger output from the trigger source can be routed to the AFE EVM, if needed.
See the TSW or HSDC Pro manual for more information.

Trigger

Generator

Trigger Configuration 2: External trigger generator will trigger
both the AFE and TSW EVMs. Use to sync analog input and
trigger signals. In HSDCPro, use the “Arm on next...” option

P R F Trlgge r S|gn a I under “Trigger Options”

Chi

3.3V pulse @ PRF

TSW1400

TX_TRIG
AFE58xxxx

Analog Input ADC Data

\ 4

Figure 67. HSDC Pro Trigger Configuration for HW
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", Trigger Cption &3
Trigger Option
[] Trigger mode enable
[ Software Trigger enable
[¥] Arm on next capture button press
1] Trigger CLK Delays
@ Ok ‘ ‘ 0 Cancel ‘
Figure 68. HSDC Pro Trigger Configuration for HW External Trigger
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Common Hardware Modifications

E.1  External SPI Programming

The AFE EVM allows for external access to the SPI bus for the AFE only, not the LMK device. This is
done by connecting SPI signals at J64 and removing R140 near U14 on the bottom side of the board.
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Hardware Reference

F.1 AFE5832 EVM Hardware Overview
The following images give an overview illustration of the EVM hardware.

USB/SPI

AFE58xx32
Device

(U1) LVDS Output (J48)

to TSW1400 EVM

CW Clock

Decoupling/

LMKO0482x
Clock Device
(U4)

ADC Clock Hardware

XTAL/SMA

Figure 69. AFE5832 EVM Block Diagram
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AFE5832 EVM Schematic

F.2

AFE5832 EVM Schematic

Figure 70 through Figure 81 illustrate the EVM schematics.
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Figure 71. AFE5832 Rev. A EVM Schematic 2 of 12
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Figure 72. AFE5832 Rev. A EVM Schematic 3 of 12
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Figure 73. AFE5832 Rev. A EVM Schematic 4 of 12
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Figure 74. AFE5832 Rev. A EVM Schematic 5 of 12
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Figure 75. AFE5832 Rev. A EVM Schematic 6 of 12
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Figure 77. AFE5832 Rev. A EVM Schematic 8 of 12
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EVM Bill of Materials

F.3 EVM Bill of Materials

Table 3 lists the AFE5832 EVM bill of materials (BOM).

Table 3. AFE5832 EVM Bill of Materials ®

Designator Quantity

Value

Description

Package
Reference

PartNumber

Manufacturer

Alternate
Part Number

Alternate
Manufacturer

Cl1, C2, C3, C4,
C5, C6, C7, C8,
C9, C10, C11,
C12, C13, C14,
C15, C16, C17,
C18, C19, C20,
C21, C22, C23,
C24, C25, C26,
C27, C28, C29,
C30, C31, C32,
C33, C34, C35, 64
C36, C37, C38,
C39, C40, C41,
C42, C43, C44,
C45, C46, C47,
C48, C49, C50,
C51, C52, C53,
C54, C55, C56,
C57, C58, C59,
C60, C61, C62,
C63, C64

0.01 pF

CAP, CERM, 0.01
HF, 6.3V, +/- 10%,
X7R, 0402

0402

GRM155R70J103K
A01D

MuRata

@ Unless otherwise noted in the Alternate Part Number or Alternate Manufacturer columns, all parts may be substituted with equivalents.
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

Designator

Quantity

Value

Description

Package
Reference

PartNumber

Manufacturer

Alternate
Part Number

Alternate
Manufacturer

C65, C66, C67,
C68, C69, C70,
C71, C72, C73,
C74, C76, C77,
C78, C79, C80,
C81, C82, C83,
C84, C85, C86,
C87, C88, C90,
C91, C92, C93,
C94, C95, C96,
C99, C100, C101,
C102, C103, C104,
C105, C106, C107,
C108, C109, C110,
C111, C112, C113,
C114, C115, C116,
C117, C118, C119,
C120, C121, C122,
C123, C124, C125,
C126, C132, C136,
C139, C141, C142,
C143, C144, C146,
C147, C148, C149,
C150, C151, C155,
C157, C162, C167,
C168, C169, C170,
C171, C172, C210,
C211, C212, C213,
C214, C217, C218,
C219, C220, C230,
C233, C235, C237,
C239, C249, C252,
C253, C256, C257,
C258, C259, C261,
C262, C263, C264,
C265, C266

107

0.1pF

CAP, CERM, 0.1
HF, 16 V, +/- 10%,
X7R, 0402

0402

GRM155R71C104
KA88D

MuRata

C75

10pF

CAP, CERM, 10
uF, 6.3 V, +80/-
20%, Y5V,
0805_140

0805_140

GRM21BF50J106Z
EO1L

MuRata

Cco7

10pF

CAP, CERM, 10
UF, 6.3V, +/- 20%,
X5R, 0603

0603

C0603C106M9PA
CTU

Kemet

C98, C231, C232

1000pF

CAP, CERM, 1000
pF, 6.3 V,+/- 10%,
X5R, 0402

0402

GRM155R60J102K
A01D

MuRata
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

. . — Package Alternate Alternate
Designator Quantity Value Description Reference PartNumber Manufacturer Part Number M ——
CAP, CERM, 10
C127, C129, C159 3 10pF OF, 50 V, +/- 5%, | 0402 SRMILSSSCIHI0)  myRata
COG/NPO, 0402
CAP, CERM, 0.68
c131 1 0.684F UF, 10 V, +/- 10%, | 0603 COBOICEBAKEPAC | kemet
X5R, 0603
CAP, CERM, 47
c133 1 47pF OF, 100 V, +/- 5%, | 0603 SRMILBBSC2ALT0) | muRata
COG/NPO, 0603
CAP, CERM, 3900
C134 1 3900pF OF, 50 V, +/- 10%, | 0402 SRMISRTIIZ | murata
X7R, 0402
CAP, CERM, 10
135, €138, CL45, 4 10uF UF, 6.3V, +/- 20%, | 0603 GRMIBSRO0J106 | MuRata
X5R, 0603
CAP, CERM, 100
C1s7, gll‘é% C154, 4 100pF DF, 50 V, +/- 10%, | 0402 gfngZKRWRgB Yageo America
X7R, 0402
CAP, CERM, 0.1
Cc152 1 0.1pF WF, 25 V, +/- 5%, | 0603 06033CL104JAT2A | AVX
X7R, 0603
CAP, CERM, 0.01
C158 1 0.01uF UF, 16 V,+/- 10%, | 0402 SRMISROICIOS | murata
X5R, 0402
CAP, CERM, 2200
C160 1 2200pF OF, 50 V, +/- 10%, | 0402 SRMSRTINZZZ | muRata
X7R, 0402
C173, C174, C175, CAP, CERM, 1 JF,
C176, C177, C178, 8 m= 63V, +-20%, | 0402 GRMISZRE0J105 | MuRata
C179, C180 X5R, 0402
C181, C182, C184,
C186, C189, C190, CAP, CERM,
C192, C195, C198, 13 0.1pF 0.1pF, 16V, +- | 0603 SRMIBBROICIN  muRata
€200, C201, C205, 10%, X5R, 0603
C208
CAP, CERM, 22
C183, C187, C191 ' ’ GRM187R61A226
» €187, C191, 6 224F WF, 10 V,+/- 20%, | 0603 MuRata
C196, C202, C206 R 0808 ME15D
C185, C188, C194, CAP, CERM, 22
C197, C199, C204, 7 224F WF, 16 V, +/- 20%, | 1206 1206YD226MAT2A | AVX
C207 X5R, 1206
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

. . — Package Alternate Alternate
Designator Quantity Value Description Reference PartNumber Manufacturer Part Number M ——
CAP, CERM,
C193 1 470pF 470pF, 50V, +/-5%, | 0603 06035A471JAT2A | AVX
COG/NPO, 0603
CAP, CERM, 15
C203 1 15pF pF, 50 V, +/- 5%, | 0603 06035A150JAT2A | AVX
COG/NPO, 0603
CAP, CERM, 270
€209 1 270pF OF, 50 V, +/- 10%, | 0603 SRMIBSRTIHZL | Murata
X7R, 0603
CAP, CERM, 47
C215, C216 2 47pF pF, 50 V, +/- 1%, | 0402 EARO'\QESE’E’CWMO MuRata
COG/NPO, 0402
C221, C222, C226, CAP, CERM, 0.015
C228. C240, C241. 8 0.015pF UF, 16 V,+/- 5%, | 0402 SRMISSRILCIS3) | yyRata
C245, C246 X7R, 0402
CAP, CERM, 4.7
ooas, oo 2o, 6 4.7uF UF, 10 V, +/- 10%, | 0603 COBOICATOKEPAC | kemet
' ' X5R, 0603
C229, C234, C236, CAP, CERM, 1 pF,
C238, C250, C251. 8 m= 16 V, +/- 10%, 0603 COBOICIOKAPAC | kemet
C254, C255 X5R, 0603
D1, D2, D3, D4 4 Green LED, Green, SMD | 1.6x0.8x0.8mm LTST-C190KGKT | Lite-On
D5, D6, D7, D8, Red LED, .
D11, D12 6 Red LED, Red, SMD 1.6x0.8x0.8mm LTST-C190CKT Lite-On
D9, D10 2 Orange LED, Orange, SMD | 1.6x0.8x0.8mm LTST-C190KFKT Lite-On
D13, D14 2 Blue LED, Blue, SMD BLUE 0603 LED kB Q39G-L2N2-35-| gpAM
Ferrite Bead, 1000
FB3 1 1000 © Q @ 100 MHz, 0.3 | 0402 BLMISAGLOZSNL | \uRata
A, 0402
FB4, FB5, FB6,
FB7, FB8, FBY,
FB12, FB14, FB15,
FB16, FB17, FB18, Ferrite Bead, 120
FB19, FB20, FB21, 26 120 Q Q @ 100 MHz, 0.8 | 0805 gLMZlAGlzlSNl MuRata
FB22, FB23, FB24, A, 0805
FB25, FB26, FB27,
FB28, FB29, FB30,
FB31, FB32
Ferrite Bead, 120 Laird-Signal
FB10, FB11 2 120 Q Q@ 100 MHz, 4 | 1206 HI1206P121R-10 9

A, 1206

Integrity Products
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

. . — Package Alternate Alternate
Designator Quantity Value Description Reference PartNumber Manufacturer Part Number M ——
HEX STANDOFF HEX STANDOFF
H1, H5, H8, H13, 5 4-40 ALUMINUM | 4-40 ALUMINUM | 2203 Keystone
H16 " "
1/2 1/2
HEX, M-F HEX, M-F
H2, Hf’m"'sg' H12, 5 STANDOFF 4-40 | STANDOFF 4-40 | 8402 Keystone
ALUMINUM 5/8" ALUMINUM 5/8"
H3, H7, H10, H11, 5 hpﬂﬁﬁlngleggiw Machine Screw, 4- | PMSSS 440 0025 | B&F Fastener
H14 0 40, 1/4" PH Supply
CABLE ASSY STR -
H4 1 2.1MM 6' 24 AWG CA-2185 Tensility
Ji1, J4, 38, J11, Connector, End
J14, 317, J21, J24, 10 launch SMA, 50 Q, | End Launch SMA | 142-0701-801 Johnson
J27, J30 SMT
J2, 33, J5, J6, J9,
J10, J12, J13, J15,
j;g j;g jgg jgg SMA Straight PCB | SMA Straight PCB
' ' ' ' 32 Socket Die Cast, Socket Die Cast, 5-1814832-1 TE Connectivity
J29, J31, J32, J33, 50 O TH TH
J34, 337, J39, J43, ’
J46, J51, J52, J56,
J59, J66, J68
Socket, 0.5MM, Socket, Female,
J7,J18, J48 3 60x2, Gold, SMT 0.5MM. 60x2, SMT QTH-060-01-L-D-A | Samtec
J35, J36, J41, J53, Header, 100mil,
157 5 2x1, Gold, TH 2x1 Header TSW-102-07-G-S Samtec
Header, 100mil,
J38, J60 2 4x2, Gold, TH 4x2 Header TSW-104-07-G-D | Samtec
Header, TH,
100mil, 3x2, Gold 10207
J40, J42, J44, J4A5 4 plated, 230 mil 3x2 Header TSW-103-07-G-D | Samtec
above insulator
Header, TH,
J49, 350 2 100mil, 4x1, Gold | 1.1 1jeager TSW-104-07-G-S | Samtec
plated, 230 mil
above insulator
Header, 100mil,
J54, J55, J63 3 3x1, Gold, TH 3x1 Header TSW-103-07-G-S Samtec
Header, 100mil,
J58 1 6x1, Gold, TH 6x1 Header TSW-106-07-G-S | Samtec
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

. . — Package Alternate Alternate
Designator Quantity Value Description Reference PartNumber Manufacturer Part Number M ——
Power Jack, mini, Jack
J61 1 %i_llmm OD, R/A, 14.5x11x9mm RAPC722X Switchcraft
Terminal Block, On-Shore
J62 1 %E‘;mm Pitch, 3x1, |10.5x8.2x6.5mm ED555/3DS Technology
Connector, Receptacle, 5-
J65 1 Receptacle, USB - | Leads, Body 67803-8020 Molex
mini AB, R/A, SMD | 9.9x9mm, R/A
Audio Jack, 3.5 Eg;g:%%ﬁ%
J67 1 mm, Stereo, R/A, P STX-3000 Kycon Inc
Stereo Jack R/A,
TH
TH
LBL1 1 Printed Circuit MHRO009 Any
Board
Thermal Transfer
Printable Labels, PCB Label 0.650=
LBL2 1 0.650" W x 0.200" | x 0.200"W THT-14-423-10 Brady - -
H - 10,000 per roll
R1, R2, R3, R4,
R5, R6, R7, R8,
R9, R10, R11,
R12, R13, R14,
R15, R16, R17,
R18, R19, R20,
R21, R22, R23,
R24, R25, R26, RES, 49.9, 1%, CRCWO040249R9F )
R27, R28, R29, 49 49.9 0.063 W, 0402 0402 KED Vishay-Dale
R30, R31, R32,
R34, R38, R41,
R43, R46, R47,
R48, R52, R53,
R87, R91, R143,
R144, R145, R152,
R153, R154
R36, R40, R50,
R51, R60, R61,
R70, R71, R72,
R73, R88, R100, RES, 0, 5%, 0.063 CRCW0402000020 |, .
R103, R112, R139, 24 0 W, 0402 0402 ED Vishay-Dale

R140, R158, R159,
R164, R165, R167,
R172, R175, R177
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

. . — Package Alternate Alternate
Designator Quantity Value Description Reference PartNumber Manufacturer Part Number M ——
R44, R45, R56,
R57, R58, R59,
R84, R105, R106, 14 100 Ao 500 1% 01 9402 ERJ-2RKF1000X | Panasonic
R107, R108, R109, '
R110, R111
RES, 60.4k Q, 1%, CRCWO040260K4F .
R49 1 60.4k 0.063W, 0402 0402 KED Vishay-Dale
RES, 100, 1%, 0.1 CRCWO0603100RF ;
R62, R65 2 100 W, 0603 0603 KEA Vishay-Dale
RES, 39 k, 5%, CRCWO040239K0J .
R76 1 39k 0.063 W, 0402 0402 NED Vishay-Dale
RES, 620, 5%, CRCWO0402620RJ ;
R77 1 620 0.063 W, 0402 0402 NED Vishay-Dale
RES, 11, 5%, CRCWO040211R0J )
R83 1 11 0.063 W, 0402 0402 NED Vishay-Dale
RES, 1.8 k, 5%, CRCW04021K80J ;
R85, R86 2 1.8k 0.063 W, 0402 0402 NED Vishay-Dale
R92, R93, R95, RES, 750, 5%, CRCWO0402750RJ .
RO7 4 750 0.063 W, 0402 0402 NED Vishay-Dale
R114, R115, R116,
R117, R118, R110, 7 10.0k RES, 100k, 1%, | o503 ERJ-3EKF1002V | Panasonic
0.1 W, 0603
R120
RES, 0 Q, 5%, CRCWO08050000Z0 | , .
R121 1 0 0.125W, 0805 0805 EA Vishay-Dale
RES, 30k Q, 5%, CRCWO080530K0J .
R122 1 30k 0.125W, 0805 0805 NEA Vishay-Dale
RES, 47 k, 5%, 0.1 CRCWO060347K0J ;
R123 1 47k W, 0603 0603 NEA Vishay-Dale
RES, 30.1 k, 1%, CRCWO060330K1F .
R124 1 30.1k 0.1 W, 0603 0603 KEA Vishay-Dale
R125, R126, R127, RES, 332, 1%, CRCWO0402332RF )
R128, R129, R130 6 332 0.063W, 0402 | 0402 KED Vishay-Dale
RES, 1.65 k, 1%, CRCWO06031K65F )
R131 1 1.65k 0.1 W, 0603 0603 KEA Vishay-Dale
RES, 3.01k Q, 1%, CRCWO06033K01F ;
R132 1 3.01k 0.1W, 0603 0603 KEA Vishay-Dale
R141, R142, R146, 0
R147, R150, R151, 8 499 RES, 499, 1%, 0402 CRCWO402499RF | \/isyay Dale
R155, R156 0.063 W, 0402 KED
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

. . — Package Alternate Alternate
Designator Quantity Value Description Reference PartNumber Manufacturer Part Number M ——
RES, 3.30 k, 1%,
R148, R171 2 3.30k 0.1 W, AEC-Q200 | 0402 ERJ-2RKF3301X Panasonic
Grade 0, 0402
RES, 4.70 k, 1%, B
R149, R174 2 4.70k 0.1 W, 0402 0402 ERJ-2RKF4701X Panasonic
R161, R162, R169, RES, 140 k, 1%, CRCWO0402140KF )
R170 4 140k 0.063 W, 0402 0402 KED Vishay-Dale
RES, 0, 5%, 0.125
R188, R189 2 0 W, 0805 0805 MCR10EZPJO00 RQ
Switch, push-
S1, S2, S3, S4, S6 5 button, SMD 2.9x2x3.9mm SMD | SKRKAEEO010 Alps
Switch, SPST, 4 )
S5 1 Pos, Top Actuated, | SVD: 8-L€ads, 1571953 5 TE Connectivity
Pitch 1.27mm
SMD
SH-1, SH-2, SH-3, Shunt, 100mil, ON.RK. ) )
SH-4, SH-5, SH-6 6 1x2 Gold plated, Black Shunt SNT-100-BK-G Samtec 969102-0000-DA | 3M
RF Transformer,
T1, T2, T3, T4, T5 5 50Q, 2to 775 CD542 ADT4-1WT+ Minicircuits
MHz, SMT
TP31, TP32, TP55, Test Point, -
TP62, TP63, TP64, 9 Black Miniature, Black, _I?Leisctkohrlr:?lature 5001 Keystone
TP65, TP66, TP69 TH p
Test Point, -
TP35 1 Yellow Miniature, Yellow, YeIIow_Mlnlature 5004 Keystone
TH Testpoint
TP36, TP37, TP38, Test Point, -
TP39, TP49, TP50, 8 Orange Miniature, Orange, (T)éesl?goeinl:/hnlature 5003 Keystone
TP51, TP52 TH P
Test Point, Blue Miniature
P48 1 Blue Miniature, Blue, TH | Testpoint 5117 Keystone
TP53, TP56, TP57 . -
’ ' ' Test Point, Red Miniature
TP58, TP59, TP60, 7 Red Miniature, Red, TH | Testpoint 5000 Keystone
TP68
Test Point, . .
TP54, TP61, TP67 3 White Miniature, White, | White Miniature | 5, Keystone
TH Testpoint
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

Designator

Quantity

Value

Description

Package
Reference

PartNumber

Manufacturer

Alternate
Part Number

Alternate
Manufacturer

Ul

32-Channel
Ultrasound AFE
with 41.5-
mW/Channel
Power, 1.5nV/vHz
Noise, 12-Bit, 40-
MSPS or 10-Bit,
50-MSPS output
and Passive CW
Mixer, ZBV0289A
(NFBGA-289)

ZBV0289A

AFE58327BV

Texas Instruments

Texas Instruments

u2

CLOCK BUFFER
WITH
PROGRAMMABLE
DIVIDER, LVPECL
I/0 + ADDITIONAL
LVCMOS
OUTPUT,
RGTO0016A

RGTO016A

CDCM1802RGTR

Texas Instruments

CDCM1802RGTT

Texas Instruments

u3

64K 12C Smart
Serial EEPROM,
SOIC-8

SOIC-8, 208mil
wide

24L.C65-1/SM

Microchip

u4

Ultra Low-Noise
JESD204B
Compliant Clock
Jitter Cleaner with
Dual Loop PLLs,
NKDOO064A
(WQFN-64)

NKDOO064A

LMK04821NKDR

Texas Instruments

LMKO04821NKDT

Texas Instruments

us

Ultralow-Noise,
High PSRR, Fast,
RF, 1A Low-
Dropout Linear
Regulator,
DCQO006A

DCQOO006A

TPS79618DCQR

Texas Instruments

Texas Instruments

u6, U9

Single Output High
PSRR LDO, 1 A,
Fixed 3.3 V Output,
2.7 t0 5.5 V Input,
6-pin SOT-223
(DCQ), -40 to 125
degC, Green
(RoHS and no
Sb/Br)

DCQO006A

TPS79633DCQR

Texas Instruments

Equivalent

None
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

Package
Reference

Alternate Alternate

PartNumber Manufacturer Part Number Manufacturer

Designator Quantity Value Description

Ultralow-Noise,
High PSRR, Fast,
RF, 1A, Low-
Dropout Linear
Regulator,
DCQO006A

USB FIFO IC,
28SSOP

4242-VPK Small-
Footprint and Low-
Power Quad
Channels Digital
Isolators,
DBQO016A

6-BIT
BIDIRECTIONAL
VOLTAGE-LEVEL
TRANSLATOR
uUl3 1 \ISVIIIIE'CAT"IJJI(\? ) PWO0O016A TXB0106PWR Texas Instruments Texas Instruments
SENSING AND
+15-kV ESD
PROTECTION,
PWO0OO016A

4242-VPK Small-
Footprint and Low-
Power Quad
Channels Digital
Isolators,
DBQO016A

HIGH-SPEED,
LOW-NOISE,
FULLY-

Ul15, Ul16 2 DIEFERENTIAL 1/O DGNO0008D THS4131CDGNR | Texas Instruments | THS4131CDGN Texas Instruments
AMPLIFIERS,

DGNO0008D

U7, U8, Ul10 3 DCQO006A TPS79601DCQR Texas Instruments Texas Instruments

U1l 1 SSOP28 FT245RL FTDI

ul12 1 DBQO016A ISO7140CCDBQR | Texas Instruments | ISO7140CCDBQ Texas Instruments

ul4 1 DBQO016A ISO7141CCDBQR | Texas Instruments | 1SO7141CCDBQ Texas Instruments
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Table 3. AFE5832 EVM Bill of Materials ¥ (continued)

Designator Quantity Value Description RF;?glr(:r?cee PartNumber Manufacturer Qgﬁrniﬁber M:;:L?ranc?Lerer
Dual, High Gain
Bandwidth, High
Output Current,
Operational
U1l7, U18, U19, Amplifier with .

U20 4 Current Limit, 5 to DOO008A OPA2614I1D Texas Instruments | Equivalent Texas Instruments
12V, -40 to 85
degC, 8-pin SOIC
(D8), Green (RoHS
and no Sb/Br)
XC2C64A

u21 1 CoolRunner-Ii QFN-48 égggi‘é@' Xilinx
CPLD, QFG48
0SC, 3.3V, 40 SMD, 4-Leads, .

Y1l 1 MHz, SMD Body 7x5mm FXO-HC735-40 Fox Electronics
0SC, 3.3V, 125 VCC1-B3B-

Y2 1 MHz, 15 pF, SMD | °MM 125M000000 Vectron
OSC, 40 MHz, ASVV-40.000MHZ- | Abracon

Y3 1 3.3V, SMD /x5mm N102-T Corportation
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FAQ and Troubleshooting

G.1 Common Issues

The following section illustrates some of the common problems seen when attempting to use the EVM
hardware and software.

G1l1 Issues
» Other Versions of Windows: Officially, the EVM software supports Windows 7 and Windows 10.

» Power supply capacity: It is likely that both the AFE EVM and the TSW EVM do not have a wall
power supply. Instead, they include the ability to connect to a bench-top supply via the provided cable.
It is critical that each of these EVMs has access to 2 A of current capacity.

* No Capture in HSDC Pro: It is possible that once the GUIs and EVMs are configured for capture, and
the capture button in HSDC Pro is pressed, that nothing seems to happen and eventually the GUI will
timeout and a pop-up an error appears as seen in Figure 82. Reasons for this can include the
following:

— Incorrect firmware loaded
— Current starvation on at least one EVM, 2 A is sufficient
— Missing Data output clock from the AFE to the FPGA. With LVDS, this could be the FCLK or DCLK.
D5 of the TSW1400 should turn on, and if not, this is probably the reason.
» Verify that the EVMs are mechanically mated correctly
» Verify power supply to both EVMs
» Verify jumper settings on the AFE EVM. Particularly inspect J54, J53, J57, J41, J40 and J42.
» Use an oscilloscope to test the frequency of the clock at header J40 or J42. This should be 40-
MHz.

e Even-odd channel swap observed with LVDS capture: Make sure that Switch 4 in S5 is in the "off"
position with LED D8 on. Ensure that there is no SMA cable connected to J37 on the AFE5832EVM
before retrying capture in HSDC Pro.

[ =

"] 5

Read DDR to file

TIMED_QUT_ERROR

Possible reasons for Time Cut Erron

1.FPGA ray be in reset, Please check if USER_LED2
is OFF,

2.Clock from ADC EVM is not received by TSW
Board.

Figure 82. Read DDR Error for No Capture
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources 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.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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