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Abstract

This document is an installation and usage guide of the MUXDAC Data Source (MDS). The MDS
is a collection of software, firmware, and hardware that provide the digital stimulus to Maxim's RF

DACs that employ parallel, multiplexed LVDS data interfaces. The tool supports the
MAX19692/MAX19693, MAX5879, and MAX5882 evaluation kits.
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General Description

The MUXDAC Data Source (MDS) is an FPGA-based digital pattern generator tool developed for
the evaluation of Maxim’s RF DAC products that employ a multiplexed LVDS digital interface. The
tool has the following three primary components:

e The MUXDAC EV Kit Software Controller (MDS GUI), which is a Microsoft® Windows® 7
or Windows 10-compatible application and provides a simple graphical user interface
(GUI).

e Custom FPGA configuration firmware.
® A user supplied Xilinx® Virtex®-7 FPGA VC707 evaluation kit.

Communication between the PC and the MicroBlaze™ core of the FPGA on the VC707 is
achieved through a USB 2.0 interface, which provides fast pattern downloads and full operational
control of the system.

The MDS provides four 14-bit LVDS ports to the FMC1 HPC connector on the VC707. Three
additional signal types are also supported and provide the following functionality:

® A loop-back, differential clock to compensate for downstream delays.
e A differential data clock signal for a frequency reference by the FPGA.
e Single-ended CMOS signals for EV kit specific controls.

The system operates in load synchronous mode to utilize the data clock signal provided by the
DAC EV kit. Supported word rates range from 125Mwps up to 1250Mwps on each of the four
multiplexed digital ports.

The 1GB on-board memory of the VC707 and the design of the memory management system
can store multiple test patterns simultaneously. The selected pattern is output on the FMC1 HPC
connector in a continuous looping mode. The memaory controller ensures that the data stream is
never interrupted, which is critical for glitch-free operation of the DAC under test. The simple GUI
interface provides all the necessary controls to load patterns and select the active pattern from
the list and the playback start and stop functions. Additional controls for configuring the FPGA
and timing adjustments on the digital interface are also provided.

MicroBlaze is a trademark of Xilinx, Inc.

Microsoft is a registered trademark and registered service mark of Microsoft Corporation.
Virtex is a registered trademark of Xilinx, Inc.

Xilinx is a registered trademark and registered service mark of Xilinx, Inc.

Windows is a registered trademark and registered service mark of Microsoft Corporation.
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Features and Benefits

Proven Software and Hardware Solution
Commercial, Off-the-Shelf, FPGA Evaluation Board
Rapid System Development and Prototyping
Windows 7 and Windows 10 Compatible GUI Software
Up to 1250Mwps Interface Speed
4:1 or 2:1 Multiplexed Interfaces
High-Speed Pattern Transfer through a USB 2.0 Interface
Supports the following RF DAC Evaluation Kits (EV kits):
o MAX19692 EV kit
o MAX19693 EV kit
o MAX5879 EV kit
o MAX5882 EV kit

Maxim Integrated

Page 8 of 63



Required Equipment

e Windows PC (Windows 7 or Windows 10 recommended) with two available USB 2.0
interfaces

e Compatible Maxim Integrated™ RF DAC EV kit
e Xilinx Virtex-7 FPGA VC707 EV kit
o VC707 board
o 12V/5A power cube
o One USB-A to Mini-B cable for interfacing and programming
o One USB-A to Micro-B cable for interfacing and programming
® DAC clock source
o RF signal generator or similar (user supplied)
o Clock source must be able to drive a 50Q load
® RF signal observation

o Spectrum analyzer or other user-supplied methods

o AC coupled, 50Q source impedance

Required Software Components
e MUXDACEVKITSoftwareController.exe (download from www.maximintegrated.com/)

e Xilinx ISE 14.7 Lab Tools (download from www.xilinx.com/)
® _NET Framework 4 (included in the MUXDACEVKITSoftwareController.exe installation)
® libusbO Driver (included in the MUXDACEVKIT SoftwareController.exe installation)

Maxim Integrated is a trademark of Maxim Integrated Products, Inc.
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Software Installation

Installation of the MDS software is a multi-step process. Detailed instructions for download and
installation of all software components are provided in the MDS Installation Instructions section.

Quick Start

The start-up of the MDS involves the following steps:

The quick start procedures are included in the EV kit data sheets.

Hardware Setup — Refer to the RF DAC EV kit data sheet for detailed requirements

Launch the MDS GUI application
Configure the FPGA

Select the RF DAC EV kit in use
Load test patterns

Start the pattern

Observe the DAC performance

Maxim Integrated

Page 10 of 63



System Overview

The MDS hardware provides a platform for system design and performance verification under
targeted operating conditions.

Figure 1 shows the system block diagram.
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Figure 1. MDS system.

The digital interface of the MDS system employs the FMC1 HPC connector on the VC707 and
has the following features:

® 56 pairs of LVDS data signals arranged in four ports of 14-bits each.

® Asingle LVDS signal pair for the data clock (DATACLK or DCLK) signal from the EV kit in
use.

® Two pairs of LVDS signals for loopback timing measurement on the supported EV kits.
e 3.3V CMOS signals for controlling the EV Kit.

The 4:1 multiplexed interface supports DAC update rates from 500Msps to 5000Msps. The 2:1
mode is rated from 500Msps to 2500Msps.
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The FPGA firmware (Core) enables the USB 2.0 interface on the VC707. Operational commands
and pattern data are transferred between the PC and the FPGA through this interface. The Core
employs Xilinx’s MicroBlaze soft processor core, which processes commands to manage the
system memory for pattern storage and playback as well as the operational state of the data
interface.

The Core memory manager stores the test patterns in contiguous memory to help minimize
memory read access times which is critical for high-speed playback. The test pattern is output to
the digital interface in continuous playback mode, and the memory read process is optimized to
prevent missing data. The 1GB memory of the VC707 allows for simultaneous storage of multiple
test patterns. See the Pattern Lists and Pattern Files section for details.

The MDS GUI configures and communicates with the VC707 to provide operational control of the
hardware. The FPGA firmware can be loaded with each power-up of the VC707 by using the ISE
14.7 Lab Tools and the Load FPGA Configuration File button in the GUI. Optionally, the
firmware can be automatically loaded at power-up by using the Load EEPROM Image button.
Connecting the USB 2.0 interface enables loading test patterns, adjusting interface timing, and
controlling the playback.
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Detailed Software Description
The MDS GUI controls the MDS operation. The software starts with a splash screen, as shown in
Figure 2.

maxim
integrated.

MUXDAC RF DAC EV Kit Software

SW Version 1.0.0

Copyright 2017 Maxim Integrated, Inc. All rights reserved

Website: www.maximintegrated.com

Support:  support.maximintegrated.com

Disable Splash Screen

Figure 2. MDS GUI splash screen.
Select the checkbox to disable the splash screen on future start-ups of the MDS GUI.

File Help
VC707 & DAC
DAC Control

DAC Selection

VC707 FPGA Programming

Xilinx Impact Tool Installed | 524 FPGA Configuration File Load EEPROM Image

VCT707 FPGA Commands

Write / Read (®)
Memory and Pattern Control
Load Pattern List
Start Stop
Current Pattern:
Automation Options
Enable TCP/IP Controlon PORT: [ 2

Results Log
+ Logging Copy Clear

No device found with VID=ABCD PID=1234//
Il No VC707 USB2 Connection Detected, Program FPGA using VC707 Tab to Proceed

"
|

VC707 Not Programmed
=

Figure 3. Application W_indow.

[y |

USB2 not Connected; JTAG not Connected
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The controls are separated into sections within the window. The sections from top to bottom are
as follows:

e DAC Control

e VC707 FPGA Programming
e VC707 FPGA Commands

e Memory and Pattern Control
e Automation Options

® Results Log

Additionally, the lower edge of the window provides the live status of the FPGA programming
(lower left) as well as the USB 2.0 and JTAG connections (lower right).

DAC Control

In the DAC Control section, select the EV kit in use from the drop-down list of the supported EV
kits, as shown in Figure 4.

@ MUXDAC EV Kit Software Controller

File Help

VC707 & DAC

DAC Control

DAC Selection

MAX19692
MAX19693
MAX5879
MAX5882

VC707 FPGA Programming

Figure 4. DAC selection.

Additional controls are populated within the DAC Control section depending on the EV kit
selected. The MAX19692 and MAX19693 are 12-bit devices with setup and hold time
requirements for the input data relative to their DATACLK output signal. With the MDS, the user
can adjust the relative timing of the FPGA data output relative to the DCLK input signal to optimize
the interface timing and achieve the best possible DAC performance.

Figure 5 shows the DAC Control section when the MAX19692 (a) or MAX19693 (b) is selected.
See the MUXDAC FPGA Command Set section for details of the commands used for DAC timing
control.

Maxim Integrated Page 14 of 63



) MUXDAC EV Kit Software Controller

File Help
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VCTOT FPGA Programming
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a) MAX19692
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Load EEPROM Image

0
q
i

k]|

() MUXDAC EV Kit Saftware Controller
File Help
VCT0T & DAC
DAC Control
DAC Selection MAX 19603 -
Enable Feedback & Clock Delay
VCTOT FPGA Programiming
< Xilinx Impact Tool Installed | | gad FPGA Configuration File

b) MAX19693

Delay

Load EEPROM Image

e |

N

Figure 5. 12-bit DAC timing controls for the MAX19692 and MAX19693.

The MAX5879 and MAX5882 are 14-bit devices that include a delay locked loop (DLL), which
eases the timing adjustments to ensure optimal performance. The user can disable the DLL and
manually adjust the timing on these devices. The MAX5879 also supports two separate 2:1 MUX

modes.

Figure 6 and Figure 7 show the various options for the MAX5879 and MAX5882, respectively.

DLLOFF

D T —— '?'TEI MUXMODE Selection
F:-:?::ps. DAC 4:1 MUX Mode v
DAC Control 41 MUX Mode

DAC Selection MAX5879 2:1 MUX Mode for RFZ (A/C)

MUX Mode 41 MUX Mode = 2:1 MUX Mode for NRZ, RF, RZ {B"IC)

VCTOT FPGA Programming

Timing Tools - DLLOFF

o Kilinx Impact Tool Installed | aad FPGA Configuration File | MUX Mode

&) DLLOFF
VCTOT FPGA Commands

41 MUX Mode

[Enable Feedback & Clock Delay

CTOT FPGA Programming

] 3
Delay

Figure 6. MAX5879 MUX mode and timing controls.
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(%) MUXDAC EV Eit Software Contraller = | ]
File Help
VCT07 & DAC
DAC Control
DAL Selection BMAXSEEZ

DLLOFF
Timing Tools - DLLOFF

WCTOT FPGA Programming

¥ Xilinx Impact Tool Installed | pad FPGA Configuration File [l 0 u

B DLLOFF Enable Fesdback & Clock Delay Credary

CMT FPGA Programming

Figure 7. MAX5882 timing controls.

VC707 FPGA Programming

Program the FPGA by using the controls provided in the VC707 FPGA Programming section of
the GUI.

At start-up, the Xilinx Impact Tool Installed checkbox is the only active control in this window.
Two buttons are also visible: Load FPGA Configuration File and Load EEPROM Image. These
buttons are not activated until the JTAG communication is confirmed and the Xilinx Impact Tool
Installed box is checked. The controls are shown in Figure 3.

When this control is first activated (by clicking the checkbox), the program requests the user to
locate the Impact tool, which performs the actual FPGA configuration. After locating the Impact
tool, the system checks the JTAG status. If the JTAG status is connected, the system activates
the two buttons.

The Load FPGA Configuration File option uses a .bit file that is streamed directly to the FPGA.
The use of .bit file programming is volatile and must be performed each time MDS is started. The
use of this method is recommended if the VC707 EV kit is used for other projects or developments.

Alternatively, the FPGA image can be stored in EEPROM on the VC707 by clicking the Load
EEPROM Image button, which transfers a .mcs file to the EEPROM for use at VC707 power-up.
The primary benefit of this method is a reduction in start-up time because the VC707 is
programmed at power-up. When the GUI establishes communication, the user can proceed by
selecting the DAC and loading patterns.

VC707 FPGA Commands

The VC707 FPGA Commands section of the GUI provides the ability to manually communicate
with the VC707. When the USB 2.0 is connected, the Commands section is enabled for reporting
the response from the last command sent to the FPGA. Simply click in the text box, type the
desired command, and click the Write/Read button. The command sent to the FPGA and the
response are recorded in the Results Log at the bottom of the window. See the MUXDAC FPGA
Command Set section regarding the use of manual commands.
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Memory and Pattern Control

Loading test patterns, selecting the desired output pattern, and starting and then stopping the
pattern are all accomplished using the controls in the Memory and Pattern Control section. When
programming and DAC selection are complete, patterns can be loaded into the memory.

The MDS system uses text files to provide a list of pattern files to load. The MDS GUI installation
includes several sample patterns and pattern lists for simple sine wave test patterns. These
patterns are arranged into four lists: two for 12-bit devices such as the MAX19692 and MAX19693
and two for 14-bit devices like the MAX5879 and MAX5882.

Figure 8 shows the File Explorer window that opens after clicking the Load Pattern List button.

@ Open
[ DACEV < [ search PatternFile
QOO « MUXDACEVKIT » PatternFiles ~ [ 42| [ search Pattemfites
Organize « New folder
¢ Favorites MName Date modified
Bl Desktop . Generic_CW_PatList_ 12-Bit 17 11:55
& Downloads __ Generic_CW_PatList_14-Bit 1 17 5:13 PN
4 Recent Places | Generic_TT_PatList_12-Bit 10/4/2017 11:56 AN
__ Generic_TT_PatList_14-Bit 17 5:
Ml Desktop
4 Libraries 5
¢/ Documents
@ Music
=/ Pictures
B videos
B Paul
1 Computer
€l Network
8 Control Panel .
File name: - IPaﬂErnList(.m)
l Open |v

Figure 8. Sample MUXDAC pattern lists.

Select and open one of the two pattern lists that match the EV kit. The GUI displays a circular
progress bar that indicates the rough percentage of completion based on the number of patterns
loading, as shown in Figure 9. The lists with more and/or longer test patterns require more time
to transfer.
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(@) MUXDAC EV Kit Software Controller E=nEcR=

File Help
VCT707 & DAC
DAC Control

DAC Selection MAX5882

DLLOFF

VC707 FPGA Programming
+ Xilinx Impact Tool Installed | gad FPGA Configuration File Load EEFROM Image

VCT707 FPGA Commands

Wirite / Read ACK# (»]
Memory and Pattern Control
Load Pattern List Loading'y, sct Pattern
st 36% Stop
Current Pattern:
Automation Options
Enable TCP/IP Controlon PORT: [ 2
Results Log

+ Logging Copy Clear

FCent_0.099998xFS_FSpc0.00099945xFS_AC_-1dBFS_14-Bit.csv: It took a total of 21 milliseconds
to Load 524288 Bytes.

VC707 Programmed USB2 Connected; JTAG Connected
Figure 9. Pattern load in progress.

When the load process is complete, the Select Pattern drop-down list populates with pattern file
names (minus the extension). To select a pattern, click the drop-down list and then click on the
desired pattern.

Figure 10 shows the list loaded when selecting Generic_TT_PatList_14-Bit.txt. The length of this
list requires a slider on the right for navigation. Drag the slider up or down to find the desired
pattern in the list.

FCent_0.499xFS_FSpc0.00099945xFS_AO_-0.01dBFS_14-Bit -«

l_\_ft.'lIL_U_UUUUUJRI_J_l_DFJUU_UUUUUU‘PUJ\I_-D_HU_-U_U I'UDI_D_ =D
FCent_0.050003xFS_FSpc0.00099945xFS_AO_-1dBFS_14-Bit
FCent_0.050003xFS_FSpc0.00099945xFS_AO_-3dBFS_14-Bit
FCent_0.050003xFS_FSpc0.00099945xFS_AO_-6dBFS_14-Bit
FCent_0.050003xFS_FSpc0.00099945xFS_AO_-12dBFS_14-Bit
FCent_0.099998xFS_FSpc0.00099945xFS_AO_-0.01dBFS_14-Bit
FCent_0.099998xFS_FSpc0.00099945xFS_AO_-1dBFS_14-Bit

' FCent_0.099998xFS_FSpc0.00099945xFS_AO_-3dBFS_14-Bit
FCent_0.099998xFS_FSpc0.00099945xFS_AO_-6dBFS_14-Bit
FCent_0.099998xFS_FSpc0.00099945xFS_AO_-12dBFS_14-Bit
FCent_0.2xFS_FSpc0.00099945xFS_AO_-0.01dBFS_14-Bit

Feoma A ALTS CO o LA AAARAR AT TS A L AT ARy _—

Figure 10. Selecting a test pattern.

After the pattern is selected, click the Start button to begin playback. The MDS executes all the
necessary initialization steps and then begins to stream the pattern, which continues until the
Stop button is clicked or the DCLK signal is interrupted.
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Figure 11 shows the GUI when playback is active.
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VC707 FPGA Commands
Write / Read (+]

Memory and Pattern Control
Load Pattern List ‘Cent_0.050003xFS_FSpc0.00099945xFS_AO_-0.01dBFS_14-Bit -
Running Stop
Current Pattern: FCent_0.050003xFS_FSpc0.00099945xFS_AOQ_-

Automation Options

Enable TCP/IP Control on PORT: 2

Results Log
+ Logging Copy Clear
INCT707 Read Command =
INCT07 Read Command Result
/I Pattern Stop Command: play stop -
V707 Programmed USB2 Connected; JTAG Connected

Figure 11. GUI display during playback.

Automation Options

Use the Automation Options section of the GUI to enable external control through a TCP/IP port.
The user can automate measurements such as sweeping the DAC output frequency or amplitude

by entering a valid TCP/IP port number within the range of 0 to 65535 and then enabling this
function.

NOTE: When enabled, the GUI is locked out of local control. Only an RTL command received
through the TCP/IP interface returns local control.

See the Automating RF DAC Measurements with the MDS GUI section for more details.
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Results Log

The Results Log displays commands, command responses, and error messages that result from
interaction with the hardware. Options are available to disable logging, copying or clearing the
window contents. Some information, especially error messages, can still be displayed when the
Logging option is unchecked.

Pattern Lists and Pattern Files

Pattern List Files

The MDS GUI utilizes list files for loading test patterns into the VC707 memory. Examples of these
list files are included in the MUXDACEVKIT\PatternFiles folder, which is automatically created
during installation. These files list the names of the test pattern files including the extension. The
format of the list file is plain text with one file name on each line. The list can contain multiple
patterns with up to 1GB in total pattern length, but only one pattern list can be loaded at a time.
Loading a new list causes the previously loaded patterns to be overwritten. The user can omit a
file during the load process by adding the ‘# character anywhere in the line. The GUI recognizes
this character and skips the line when completing the load process.

The MDS application is provided with continuous-wave (CW) and two-tone (TT) test patterns to
help the user get the system up and running quickly. Additionally, the patterns are grouped into
four list files:

® Generic_ CW_PatList_12-Bit.txt
® Generic_TT_PatList 12-Bit.txt

® Generic_CW_PatList_14-Bit.txt
® Generic_TT_PatList 14-Bit.txt.

The sample patterns are also stored in the PatternsFiles folder of the installation directory. There
are two pattern name formats: one for single-tone CW signals and one for TT patterns.

An example of the CW pattern name is FO_0.499xFS_AO_-0.01dBFS_12-Bit.csv. The output
frequency is 0.499 x the DAC update rate (FS). The amplitude is given in dBFS and is backed off
by at least 0.01dB from full scale. The bus widths are also defined in the file name.

The TT patterns use a slightly different naming convention, such as
FCent_0.2xFS_FSpc0.00099945xFS _AO_-0.01dBFS_12-Bit.csv. The two tones are centered at
FCent, which in this case is 0.2 x FS. In this case, the spacing (FSpc) between the two tones is
0.001 x FS. The amplitude and resolution are handled the same as the CW pattern file names.

Pattern Requirements

Test patterns are a fundamental requirement of the MDS System. These patterns contain the time
sequence values that are presented to the DAC under testing. The total number of data points
within a given pattern must be an integer multiple of 1024. The actual size of the pattern depends
on the user’s requirement for the output signal. Many signal analysis tools require a continuous
signal for accurate measurements. Therefore, the pattern should transition seamlessly when
looping back to the start. Seamless loopback is accomplished when the pattern contains an
integer number of cycles of the output frequency. The combination of the seamless loopback
requirement and finite pattern lengths typically results in a slight frequency error between the
target frequency and actual frequency supported by the pattern length.
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Pattern Generation

The MDS GUI comes with several sample patterns for generating sine wave CW and TT signals.
Typically, the user generates signals with other properties including modulated signals. User
created patterns need to first meet the pattern requirements (see the Pattern Requirements
section), and then be properly formatted for use in the system.

The MDS expects a specific format within the pattern file. The value in the first line is a count of
the number of data lines (N) within the file, starting with the second line in the file. The pattern
data is arranged in an N x 4 array (N rows, 4 columns), where columns are separated by a comma
(.csv format). The pattern sequence starts in Row 1 of the array with Columns 1 and 2 (R1C1/C2)
and contains 2 bytes of data representing a 16-bit offset binary value. The data pattern is
converted from a single vector of 12- or 14-bit decimal samples into bytes. The least significant
byte (LSByte) is stored in columns C1 and C3. The most significant bytes (MSByte) are stored in
C2 and C4. The byte values are extracted using an AND operation. The LSByte is the result of
the sample value and OxO0FF. The MSByte is derived from the sample value and 0xFF00, and
then the result shifts 8 bits to the right.

The pattern continues with R1C3/C4 followed by R2C1/C2 and R2C3/C4. The sequence
concludes with RN-1C3/C4, RNC1/C2, and RNC3/C4. Table 1 shows an example of pattern file
contents.

Table 1. Example Pattern File Content

FLELNENONEER | conents
1 (N¥) 65536

2 19, 242, 253, 127

3 19, 242, 250, 127

4 19, 242, 248, 127

5 19, 242, 245, 127

65534 19, 242, 242, 127

65535 19, 242, 239, 127

65536 19, 242, 236, 127

65537 (N* + 1) 19, 242, 234, 127

(N* is the total number of lines in the data array)
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MATLAB Pattern Generation for the MDS

This section includes sample MATLAB® routines that allow a user with MATLAB installed to create
additional pattern files as well as continuous wave, sinuous test patterns. Generating test patterns
with modulated signals is beyond the scope of this document.

The following MATLAB compatible code is provided without warranty. It is only provided for
reference purposes, and the determination of suitability for use is solely the responsibility of the
user.

Three software routines are provided:
® Sinewave Pattern Generation
e Pattern Scaling
e Pattern Storage

These routines are targeted at the MDS system and the supported RF DAC EV Kkits.

Sinewave Pattern Generation

The function for creating sinewave patterns, GenerateSinewave, requires three input
parameters:

e The DAC output update rate (fpac) in Hertz
® The desired output frequency list (fraARGET) in Hertz
e The number of data points in the output pattern (N*)

Note: The pattern length, N, must be an integer multiple of 1024.
The outputs from this function are as follows:
® The pattern data (PatData)

® The calculated output frequency list (foyT) in Hertz
e The middle point of foyTt (fmiD) in Hertz

The PatData output is a vector with length N. The real values of the pattern are scaled between -
1.0 and +1.0.

The f\pp output is primarily for use with multi-tone patterns, providing the user with the center
point of the output frequencies, and is useful for setting the spectrum analyzer. It is calculated
from the minimum and maximum frequencies in the foyT list using the following equation:

fmip = (max(fouT) - min(fouT))/2 + min(fouT)

The foyTt variable contains the actual output frequencies generated by the pattern. These
frequencies are typically slightly off from the user’s desired output frequencies. The limitation
arises from the need for a continuous, glitch free data stream when playback transitions from the
end back to the beginning of the pattern (seamless playback). The minimum output frequency for
a given fpac and pattern length, N, is calculated as the ratio fpac/N. The frequencies calculated
by the function are odd, integer multiples of this minimum frequency.

MATLAB is a registered trademark of The MathWorks Inc.
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For example, create a pattern at 4.6Gsps that outputs 500MHz and 550MHz tones and has 32768
data points. The call to the GenerateSinewave routine looks like this:

[PatData, fMID, fOUT] = GenerateSinewave (4.6e9, [500e6, 550e06],
32768)

The output from this example function call and PatData are as follows:
fmID = 525.164794922MHz

fouT = 500.177001953MHz, 550.152587891MHz

The frequency errors for the two output tones are 177kHz and 152kHz, and the center has shifted
from 525MHz by 164.8kHz, the result of the combination of the minimum frequency and the forced
use of an odd frequency multiplier. Even frequency multipliers are not used as they tend to create
patterns that only use a small set of repeating DAC input values, regardless of the pattern length.
Odd multipliers result in a larger utilization of the available code set, and as the pattern length
increases, so does the utilization.

function [PatData, fMID, fOUT] = GenerateSinewave (fDAC, fTARGET, N)
% Input variables are:
% fDAC - sample rate in hertz

[o)

% fTARGET - target frequency in hertz. Use an array for multiple
tones.

% N - number of data points to generate

% Output variables are:

% PatData - vector containing real values in the range -1 to +1
% fMID - center frequency, in Hz, for two tone patterns

% fOUT - output frequency (array for multi-tone patterns)
tonenum=length (£TARGET); % How many tones?

fOUT=fTARGET; % Format fOUT to match fTARGET size

mp=fTARGET; % Format mp to match fTARGET size (one mp per fOUT)

for i=l:tonenum %calculate # of cycles in the pattern
m=floor ((fTARGET (i) / fs) * N +0.5);

if mod(m,2)==0 % check to ensure odd value

mp(i)=m+l; % if even, add 1.

else

mp(i)=m; $ if odd, then use this value for tone (i)

end

ft = mp(i)/(N *fDAC); %calculate ft for coherent sampling
fOoUuT (1) =ft;
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end

if tonenum>1 %if multi-tone, then calculate fMID
fMID= (max (£OUT) -min (£OUT)) /2 + min (£OUT) ;

else

fMID=fOUT (tonenum) ;

end

e}

PatData (l:numpnts)=0; % initialize the pattern to all zero values

o)

k=1:numpnts; % integer representation of time, allows array math
for i=1:tonenum

PatData=PatData+cos (2.0*pi*k*mp (i) /N); % add tones into one
pattern

end

PatData=PatData/max (abs (PatData)); % rescale values between -1
and 1

end

Pattern Scaling

Once we have the basic pattern, it must be converted into binary data for the DAC input. The
ScalePattern routine demonstrates the conversion of the real values in the source pattern to 12-
or 14-bit integers. The new values are integer representations of the Offset Binary code and range
from 0 to 2N - 1, where N is the number of bits. The resolution of the converted pattern should
match the EV kit in use.

The input arguments for the scaling routine are as follows:
® The pattern to be scaled (PatIn) within -1.0 to +1.0 limits

® The pattern resolution (N_bits), typically 12 or 14
® The scale relative to DAC full-scale (dBFS), a negative value

Considering the dBFS parameter, 0dBFS is the maximum signal amplitude and refers to an input
pattern that utilizes the entire DAC full-scale range. The only option for adjustment of the output
signal is to reduce the DAC range utilized, hence the negative value requirement for the dBFS
argument.

The only output from this function is the scaled data pattern, ScaledData, ready to be stored in a
pattern file. However, the routine displays the minimum and maximum values in the output
pattern.

An example of using the script to convert the previously generated pattern, PatData, uses the
function call as follows:

ScaledData = ScalePattern (PatData,14,-0.001)

The output pattern from the above function call is scaled for a 14-bit DAC and utilizes slightly less
than the DAC full-scale input range, which is -0.001dBFS to be precise.

function ScaledData = ScalePattern(PatIn,N bits, dBFS)
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(o)

% Input variable are:

%$PatIn - source data, real values ranging from -1.0 to +1.0

3N bits - resolution of the output pattern

%$dBFS - total output power, relative to full-scale (negative

value)

Q

% Output variable are:

%$DecData - output pattern scaled within the range 0 to 2”N - 1

(¢}

ampscale=power (10,dBFS/20); % convert dBFS to a linear scaling

factor

if ampscale>1.0 % full-scale = 1, do not allow greater values

ampscale=1;

end

Q

scaled input= PatIn * ampscale; % apply the scaling before

conversion

Q

DigAmp=power (2,N bits-1); % peak amplitude

ScaledData =(DigAmp) +round (scaled input* (DigAmp-1)); %Soffset

binary

MIN Pat=min (ScaledData) ;

MAX Pat=max (ScaledData) ;

MinStr = ['Minimum Data=',num2str (MIN Pat)];
MaxStr = ['Maximum Data=' numZ2str (MAX Pat)];
disp (MinStr)

disp (MaxStr)

Pattern Storage

The function for storing the patterns, StorePattern, requires two input arguments:

® The file name for the new pattern file is PatternFileName and .csv is recommended for the

extension.

® The input pattern data, PatternData, output from the ScalePattern function.

The only output is the success indicator, which has a value of 1 if the file is generated
successfully and 0 if unsuccessful. An example of the function call to store the example pattern

would appear as follows:

success=StorePattern ('TT525MHz 50MHzSpace 4.6Gsps 14bit
edData)

.csv’,Scal

function success=StorePattern (PatternFileName, PatternData)
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o°

Input:

o©

Filename: name for the file to be written

% data: data vector to be written

o°

Output:

o©

Function returns a 'l' if the datafile was properly written

success=0;
fid=fopen(filename, 'w');
datalen = length(data);
if (mod(datalen/2,16)==0)
if (fid~= -1) % file was opened successfully
OddMsb=zeros (datalen/2,1);
OddLsb=zeros (datalen/2,1);
EvenMsb=zeros (datalen/2,1);
EvenLsb=zeros (datalen/2,1);

OddMsb (1:datalen/2)=bitand (bitshift (data(l:2:datalen), -
8),255);

OddLsb (l:datalen/2)=bitand(data(l:2:datalen),255);

EvenMsb (l:datalen/2)=bitand(bitshift (data(2:2:datalen), -
8),255);

EvenLsb (l:datalen/2)=bitand(data(2:2:datalen),255);
out data=[0ddLsb'; OddMsb'; EvenLsb'; EvenMsb'];
fprintf (fid, "'$d\r\n', (datalen/2));

fprintf (fid, '%u, %u, %u, %ul\r\n',out data);

fclose (fid) ;
else

disp(['Can not open output file: ' filename]);
end

else
disp(['Data length must be a multiple of 16']);

end
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VC707 LED Functions

The VC707 includes several user-defined LEDs for indicating status. The MDS system employs
several of these LED status indicators for various functions, as shown in Table 2.

Table 2. VC707 LED Status Indicators

STANDARD
LED COLOR OPERATION DESCRIPTION
0 Green On Interface PLL is locked.
1 Green On CLK in running.
2 Green On Main PLL is locked.
3 Green Off FIFO underflow
4 Green Undefined N/A
5 Green On Data flow is enabled.
6 Green Undefined N/A
Parity error indicator (PERR).
For the MAX19692/MAX19693, the LED blinks
7 Green See description. under normal conditions.
For the MAX5879/MAX5882, the LED blinks
when PERR is high. Press SW7 to reset.
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MUXDAC FPGA Command Set

Table 3 lists the commands that can be sent from the PC to VC707 using the VC707 FPGA
Commands section of the GUI. The commands are sent to the MicroBlaze microprocessor, which
reacts accordingly. When the command is complete, the microprocessor returns an acknowledge
ACK# message. Additional information can be returned as well depending on the command. The

response is NAK# if an error occurs.

Table 3. MUXDAC FPGA Commands

COMMAND SYNTAX DESCRIPTION
help help Print help. Use -a flag for all commands. Try \"help -a\".
Write to control register fields by name. Only the bits of that field
within the control register are modified.
Arguments:
e register space: Zero or more hierarchical register space
names
e register name: Name of the control register field to set
e value: Value to write to the control register field
Example:
e regsetSys 5879 CTRL DLLOFF 1
e regsetSys 5879 CTRL Perr_on1
The control fields available to be set in the Sys 5970 CTRL
register are as follows:
e "LOOPBACK" - Bit[2:0] Out
o "Ref_Clock_Sel" - Bit[4:3] Connected to LVDS_BUFG_CLK
. o "Invert_parity” - Bit[5:5] Connected to Mapper
rég set <register | | ooy on" - Bit[6:6] To LEDs
reg set space> [register | | wpay~off - Bit[7:7] To LEDS
name] [value] e "Swap_Sel” - Bit[13:8] Connected to Swapper
e "Clock_Feedback" - Bit[14:14] Connected to
LVDS BUFG_CLK
e "Clock_Delay" - Bit[19:15] Connected to
LVDS_BUFG_CLK
e "Clock_Delay Enable" - Bit[20:20] Connected to
LVDS BUFG_CLK
o "DataMapping" - Bit[24:21] Not Connected
e "DCLKRST” - Bit[25:25] Out as ‘DCLKRST’
o "TxRxReset” - Bit[26:26] Out
e "GO’ - Bit[27:27] Connected as ‘go’ to MSYNC
o "DLLOFF” - Bit[28:28] Out as ‘DLLOFF_CNTRL’
e "OutLaneSel” - Bit[30:29] Connected to Mapper/Width
Converter
e "WidthSel” - Bit[31:31] Connected to Mapper/Width
Converter
Read a register result.
Arguments:
e address: 32-bit read address in any format that strtoul
parses
reg read reg read [address] | Response: [read_data] ACK#

e read_data: 32-bit read data from the read register location
(hex format)

Example:

e reg read 0x80000000
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COMMAND SYNTAX DESCRIPTION
Write a value to a register.
Arguments:
_ reg write [address] e address: 32-bit write address in any format that strtoul
reg write [data] parses '
e data:32-bit write data in any format that strtoul parses
Example:
e reg write 0x80000000 OXA5A5A5A5
Configure, start, and stop the play/TX DMA channel.
o play buffer [address] [number of bytes]: Configure the base
address and length of play buffer.
e play dumpregs: Print the play channel registers. Output can
play buffer only be seen on the Xilinx SDK terminal after it is configured
[address] [number for serial connection.
of bytes] e play start: Start the play channel.
play play dumpregs e play stop: Stop the play channel.
play start e play reset: Reset play channel of the DMA engine.
play stop Arguments:
play reset e address: 32-bit starting address in any format that strtoul
parses.
e number of bytes: How many bytes to checksum.
Example:
e play buffer 0x80000000 524288
Checksum a region of DDR memory.
Command:
o checksum [address] [number of bytes]
checksum Arguments:
checksum [address] [number | o address: 32-bit starting address in any format that strtoul
of bytes] parses
e number of bytes: How many bytes to checksum
Example:
e checksum 0x80000000 256
Fill a range of memory with a pattern.
Command:
o fill [address] [number of bytes] <word> <-flags>
Arguments:
e address: 32-bit starting address in any format that strtoul
parses.
o number of bytes: How many bytes to fill. Must be a multiple
of 4.
fill [address] f.lags\{vord: 32-bit word to fill memory with.
fl anldcr)r:gsr<(-)fflaz)g>es] ° ;gﬁjrgg -r: Fill with a 32-bit ramp between start and stop
--start -s [arg]: Starting value for fill pattern. Defaults to 0.
--stop -p [arg]: Terminal value for fill pattern. Defaults to
OXFFFFFFFF.
e --word -w [arg]: How many bytes per word in ramp. Defaults
to 4.
Example:
o fill 0OX80000000 0x20000 OXAS5A55A5A
o fill 0x80000000 0x20000 --ramp -s 0x1234 --stop 0x5678
ping ping Return ACK#.
memmap memmap Display memory map address.
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COMMAND SYNTAX DESCRIPTION

Debugging assistance and allow on-board clocks to be selected
as the reference clock.
Command:

selrefclk selrefclk [arg] ;\r gusrﬁlerﬁtfg”[(a[rzgg]
e 0 - Select the FMC clock (default)
e 1 - Select the Si570 on-board programmable oscillator
e 3 - Select the SMA usr_clk
Swap 8, 16, 32, 64, 128, and 256-bit lanes of data.
Command:
e seldataswap [arg]
Arguments [arg]:
e 0 - No swapping (default)
e 1-8-hitswap
e 2 -8-hitswap

setdataswap setdataswap [arg] : 2 gzblt;f\gv?/g 0
e 8- 32-bit swap
e 12 - 32-bit swap
e 16 - 128-bit swap
e 32-128-hit swap
e 48 -128-hit swap
Example:
o setdataswap 0 (FPGA programmed value for no swapping)
Select between 2 and 4-lane output widths.
Command:
¢ setwidthmode [arg]
Arguments [arg]

setwidthmode setwidthmode e 1-2:1MUX mode, 256-bit channel AC configured output

[arg] e 2-2:1MUX mode, 256-bit channel BC configured output
e 4/5/6/7 - 4:1MUX mode, 512-bit channel configured output
Example:
o setwidthmode 7 (FPGA programmed value for 4:1MUX
mode)

setbankdelay

setbankdelay
[banknumber]
[delay value]

Set the ODELAY value for all the outputs in a given IO bank.
Command:

e setbankdelay [bank number] [delay value]

Arguments [bank number]: 0 to 3

e 0-10 Bank 19 Data lane A FMC LAO0O through LA16

e 1-10 Bank 34 Data lane B FMC LA17 through LA33

e 2-]0 Bank 36 Data lane C FMC HBO0O through HB21

e 3-10 Bank 35 Data lane D FMC HAOQO through HA23
Arguments [delay value]: O to 31, default value is 0 for bank O
and bank 1, 1 for bank 2, and 2 for bank 3

e setbankdelay 0 0

e setbankdelay 1 0

e setbankdelay 2 1

e setbankdelay 3 2

This delay value indicates the ODELAY delay count. Each tap
increments by a delay of 78ps. The values are set to the default
value of each bank on start-up.

setclockfeedbac
k

setclockfeedback

[arg]

Enable the external clock feedback loop.

Command:

e setclockfeedback [arg]

Arguments [arg]

e 0 - External clock feedback loop disable (default).
o 1 — External clock feedback loop enable.
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COMMAND

SYNTAX

DESCRIPTION

setclockdelay

setclockdelay
[delay value]

Set the clock delay count in the ODELAY component in the clock
feedback loop.

Command:

e setclockdelay [delay value]

Arguments [delay value]: O to 31, default =0

This delay value indicates the ODELAY delay count. Each tap
increments by a delay of 78ps in the clock feedback loop. This
value is set to 0 by default.

quit

Quit

Quit the program.
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Automating RF DAC Measurements with the MDS GUI

This section describes the automation interface within the MDS GUI, the supported commands
and their syntax, and the requirements for enabling and connecting to the automation interface.

Note: This section does not define how the command structure or response values are used to
achieve any specific functionality.

The reader can configure and control the MDS from an external, customer supplied, automation
application (client) using the IC and the EV kit data sheets for the RF DAC under test. The
automation interface disables the local control of the GUI and starts a TCP/IP server. Commands
are received and processed through the user-defined port on the local host. The server continues
to process any connected client until it receives a TCPIP_EXIT command, at which point local
control of the interface is restored.

Command Syntax
The command syntax is as follows:
[ret_string] = BOLD_CAPS_ITALIC{?} {argument value}

Each object in the command is defined as follows:

e [ret_string]: The values defined by the command are returned in a string format. The string
must be decoded for the specific value type which might include one or more boolean,
integer, double, or string types.

e BOLD CAPS ITALIC: Command to be executed.
e {?}: (Optional) Indicates that the command is a query and returns the parameter of interest.

e J{argument value}. Values to use with the command and might include one or more
boolean, integer, double, or string types.

Examples

To assert the HARDWARE MUTE signal and return TRUE if successful, use the following
command:

MuteState = HARDMUTE TRUE

To return the list of available frequencies to the double ListVar, use the following command:
ListvVar = FCLK_LIST?

Note: The return value from the automation server is in string format and must be processed
accordingly within the external controller’s environment.

Accessing the Service

The GUI application opens and listens to a TCP/IP port on the local host machine when enabled.
An external application accesses this port by connecting to the machine address/input port, such
as: 168.0.0.1/2055

Maxim Integrated Page 32 of 63



External Command Listing

Table 4 lists the external command definitions.

Table 4. External Command Definitions

COMMAND

DEFINITION

ENABLEIMPACT

Notify the software that the IMPACT tool is installed.

CFGFPGA {CfgFileName.bhit}

Download the FPGA configuration to the VC707.

PING

Send a PING to the VC707.

This command returns a [string].

e ACK# is an acknowledge.

o NACKH# is a not acknowledge.

STOPPATTERN Stop looping the current pattern.
This command returns [TRUE/FALSE].
e TRUE = The stop executed normally.
e FALSE = The command failed.
STARTPATTERN Start looping the currently selected pattern.

This command returns [TRUE/FALSE].
e TRUE = The start executed normally.
e FALSE = The command failed.

SELECTPATTERN{?} {integer
PATTERNLIST INDEX}

Select the pattern to use from the current list of available patterns.

This command returns [TRUE/FALSE, string PATTERN_NAME]

e TRUE = Valid index selected.

e FALSE = The command failed.

e PATTERNLIST_INDEX =The index of the desired test pattern
in the current list.

LOADPATTERNS{?}

Load the pattern files listed in PatListFile.txt and transfer to the
VC707 memory

This command returns [TRUE/FALSE, STRING PATTERNLIST]
TRUE = Valid index selected.

FALSE = The command failed.

PATTERNLIST = Listing by name of the patterns that successfully
load.

RTL

Return to Local: Return control of the application to the GUI
interface.

This command returns a [string].

e ACK#is an acknowledge.

o NACKH# is a not acknowledge.
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MDS Installation Instructions

The MDS system consists of the Maxim supplied software, FPGA firmware, and the MUXDAC
EV kit hardware with the Xilinx Virtex-7 FPGA evaluation board. The software installation is a five-
step process.

1. MDS GUI Installation

2. .NET Framework 4 Installation (not required for Windows 10 systems)
3. Xilinx ISE 14.7 Lab Tools Installation

4. Hardware Setup

5. USB 2.0 Driver Installation

Step 1 - Install the MDS GUI

The MDS GUI is installed using an executable that can be downloaded from the Maxim website
(www.maximintegrated.com). Use the search term MUXDAC to locate the landing page for the
MDS and follow the link to download the software. A software license agreement must be
acknowledged to complete the download.

Start installation by executing the downloaded file. The installation program provides you with
several options. The default options are recommended for this installation.

Note: The MDS GUI interacts with the Xilinx Impact tool (installed in Step 3 - Download and
Install Xilinx ISE 14.7 Lab Tools) using a Command Line call that includes the full path name of
the desired programming file (.bit or .mcs). If this path or the path back to the Impact tool contains
any spaces, the Impact tool aborts execution.
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The step-by-step process for installing the MDS GUI is as follows:
1. Download the MUXDAC Installer program from the Maxim website.

2. Run the installer.

Note: The operating system can require the user to approve the installation. If so, this
occurs prior to the next steps in this procedure.

3. Change the Installation Folder if desired (no spaces). Click Next.
() Setup - MUXDACEVKitSoftwarelnstalle [ )

Select Destination Location
Where should MUXDACEVKitSoftwarelnstaller be installed?

j Setup will install MUXDACEVKitSoftwareInstaller into the following folder.

To continue, dick Mext, If you would like to select a different folder, didk Browse,

C:\MaximIntegrated MUXDACEVKIT Browse...

At least 292.3 ME of free disk space is required.

[ Mext = ][ Cancel

Figure 12. Select the MUXDAC installation location.

4. Select options for adding shortcuts (defaults are desktop and start menu). Click Next.
() Setup - MUXDACEVKitSoftwarelnstalle [ )

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing
MUXDACEVKitSoftwareInstaller, then dick Mext.

Additional shortouts:
Create a desktop shortout
Create a Quick Launch shortcut

[ < Back ][ Mext > ][ Cancel

Figure 13. Add MDS GUI shortcuts.
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5. Review installation settings and click Install to accept and install.

) Setup - MUXDA itSoftwarelnstalle

Ready to Install

Setup is now ready to begin installing MUXDACEVKitSoftwareInstaller on your
computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\MaximIntegrated MUXDACEVKIT

Additional tagks:
Additional shortouts:
Create a desktop shortout
Create a Quick Launch shortcut

[ < Back ” Install ][ Cancel ]

Figure 14. Proceed with MDS GUI installation.
(%) Setup - MUXDACEVKitSoftwareInstalle

Installing

Please wait while Setup installs MUXDACEVKitSoftwareInstaller on your
computer,

Extracting files...
C:\... \MUXDACEVKIT\AppFiles \ThirdPar ty \WET \dotMetFx40_Ful_x86_x64.exe

Cancel

Figure 15. MDS GUI installation in progress.
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6. Click Finish after completion.

Figure 16. MDS GUI installation complete.

r
(1) Setup - MUXDACEVKitSoftwarelnstaller _—

Completing the
MUXDACEVKitSoftwarelInstaller
Setup Wizard

Setup has finished installing MUXDACEVKitSoftwarelnstaller on
your computer, The application may be launched by selecting
the installed shortcuts.

Click Finish to exit Setup.

7. Proceed to Step 2 - Install .NET Framework 4 section.

Several files and folders are added to the PC during the installation of the MDS GUI. Table 5 lists

the general descriptions of the installed files and folders.

Table 5. Installed Files and Folders

FILE OR FOLDER DECRIPTION
MUXDACEVKIT SoftwareController.exe | Application program.
Directory  application support files including the
AppFiles USB_MS_Bulk_Transfer driver and .NET Framework 4
installation package (required for Windows 7 systems).
Documentation Directory for storing device specific documents. This folder is

installed with only a readme.txt file.

PatternFiles

Directory with sample pattern files and MATLAB routines for
generating additional CW patterns.

VC707Files

Directory with FPGA programming files.

Miscellaneous DLLs and an uninstall
executable

Supporting DLL files for software operation and uninstalling
the application.

Maxim Integrated
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Step 2 — Install .NET Framework 4

The MDS GUI has features that require the .NET Framework 4 environment. These features are
natively supported in the Windows 10 operating system but must be added to Windows 7. Maxim
includes the .NET Framework 4 installation package in the MDS GUI installer. Alternatively, the
web installer is available directly from Microsoft (www.microsoft.com).

Locate the .NET Installer package in the MUXDACEVKIT\AppFiles\ThirdParty\NET folder. The
file name is dotNetFx40_Full_x86_x64 with the .exe extension. Double click the file name to
launch the installation program.

Extracting files I.&J

Preparing: C:\33821da36fc1c266104696fe \netf_Core.mzz

Figure 17. Extract .NET Framework 4 components.

The step-by-step process for installing the .NET Framework 4 is as follows:
1. Using the File Browser, open the \AppFiles\ThirdParty\NET folder.
2. Double click on the dotNetFx40_Full x86_ x64.exe executable file.

3. If the systems asks, click Yes to allow the program to execute.

4.

Click the checkbox to accept the license terms.

F
. Microsoft NET Framewark 4 Setu

JNET Framework 4 Setup N
Please accept the license terms to continue. Micra:

MICROSOFT SOFTWARE -
! [¥]1 have read and accept the license terms. @
Download size estimate: 0 ME
Download time estimates: Dial-Up: 0 minutes
Broadband: 0 minutes
[ Install l [ Cancel

Figure 18. Accept .NET Framework 4 license agreement.
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5. Click Install and wait for completion.

Installation Progress
Please wait while the .NET Framewark is being installed.

File security verification:

Al files were verified successfully,

Installation progress:

Installing .MET Framework 4 Client Profile

Figure 19. .NET Framework 4 installation in progress.
6. Click Finish.

Installation Is Complete

N .NET Framework 4 has been installed.

Chedk for more recent versions on

Figure 20. .NET Framework installation complete.

7. Proceed to the Step 3 — Download and Install Xilinx ISE 14.7 Lab Tools section.
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Step 3 — Download and Install Xilinx ISE 14.7 Lab Tools

The Xilinx ISE 14.7 Lab Tools is available to download for free on the Xilinx website
(www .xilinx.com), as shown in Figure 21. Click the All Platforms link and follow the process for

completing the download. When the download is complete, unzip the folder to proceed with
installation.

Lab Tools - 14.7 utilities

load Tine -
& Al Platforms (TAR/GZIP - 1.06 GB) Download Typ vulities

MD5 SUM Value: 4467b5b53c7f18fbd39390e2c598b628 Last Updated Oct 23,2013

Figure 21. Xilinx ISE 14.7 Lab Tools download.

Open the unzipped folder and double click the xsetup.exe file to launch the installation application.
The step-by-step process for installing the Xilinx ISE 14.7 Lab Tools is as follows:

1. The welcome screen appears. Click Next to continue.

Welcome
' We are glad you've chosen Xilinx as your platform development partner. This program will install ISE
~ design environment, Software development kit or Lab tools.

You will need to have administrator privileges in order ta install this software on Windows uperating
systems.

For the product you select to install, we recommend that you identify a directory that does not
contain an older installation of the same product version.

Note - To reduce installation time, we recommend that you disable any anti-virus software before
continuing

ISE 14.7 Installer

> Welcome

Select Destination Directory

Installation

Figure 22. Starting the Xilinx ISE 14.7 Lab Tools installation program.
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2. Click the checkbox next to “I accept and agree to the terms and conditions above.”

3. Click the checkbox next to “l also accept and agree to the following terms and conditions.”

4. Click the Next button to proceed.

Accept License Agreements (1 of 2)

' Flease read the following terms and conditions and click the checkbox below it to indicate that you
~ accept and agree.
XILINK, INC

END USER LICENSE AGREEMENT

CAREFULLY READ THIS END USER LICENSE AGREEMENT ("AGREEMENT"). BY CLICKING THE
"ACCEPT" OR "AGREE" BUTTON, OR OTHERWISE ACCESSING, DOWNLOADING, INSTALLING OR
USING THE SOFTWARE, YOU AGREE ON BEHALF OF LICENSEE TO BE BOUND BY THIS

AGREEMENT.
1S 14.7 Installer IF LICENSEE DOES NOT AGREE TOALL OF THE TERMS AND CONDITIONS OF THIS AGREEMENT,
" DO NOT CLICK THE "ACCEPT OR "AGREE’ BUTTON OR AGCESS, DOWNLOAD, INSTALL OR USE
Welcome THE SOFTWARE; AND IF LICENSEE HAS ALREADY OBTAINED THE SOFTWARE FROM AN

AUTHORIZED SOURCE, PROMPTLY RETURN IT FORAREFUND
> Accept License Agreements.

Select Products to Install 1 Definitions
Select Installation Options

Select Destination Directory "Authorization Cedes™ means any FLEXIm license key, license file, license manager, dongle or other

Installation key, code or information issued by (or on behalf of) Xilin that is necessary to download, install, operate
and/or regulate User access to the applicable Software.

accept and agree to the terms and conditions above

also accept and agree to the following terms and conditions

| . Talso confirm that I have read Section 13 of the terms and conditions above concerning WebTalk and have been afforded
Genyrpt () 19852013 irx. Ine. Al 761 the opportunity to read the WebTak FAQ posted at httms fuww.xinx. comjse/webtalk. T understand that 1 am able to
i e i ogo a0 ctr dasignates OseDIe WebTak later i certain riteria described in Seckon 13(c) apply. If they donit apply, 1 can disable WebTakk by
| o et ra e wtamaris e v, uninstaling the Software or sing the Software on a machine not connected to the ntemet. 1F1 fal to satisfy the
Ine, All sther wademahe we o propery of appicable aiteria or if 1 fai to toke the applicable steps to prevent such transmission of information, T agree to allow Xiinx
their respective owners, ‘to collect the information described in Section 13(a) for the purposes described in Section 13(b).

Figure 23. Accepting terms and conditions.

5. Click the checkbox next to “I accept and agree to the terms and conditions above.”

6. Click the Next button to proceed.

Accept License Agreements (2 of 2)

' Please read the following terms and conditions and click the checkbox below it to Indicate that you
‘ accept and agree.

CAREFULLY READ THIS COLLECTION OF INFORMATION AND LICENSE AGREEMENTS. BY
CLICKING THE "ACCEPT OR "AGREE" BUTTON, OR OTHERWISE ACCESSING, DOWNLOADING,
INSTALLING OR USING THE SOFTWARE, YOU AGREE ON BEHALF OF LICENSEE TO BE BOUND BY
THIS INFORMATION AND LICENSE AGREEMENTS (TO THE EXTENTAPPLICABLE TO THE SPECIFIC
SOFTWARE YOU OBTAIN AND THE SPECIFIC MANNER IN WHICH YOU USE SUCH SOFTWARE).

»

IF LICENSEE DOES NOT AGREE TO ALL OF THE INFORMATION AND LICENSE AGREEMENTS
BELOW, DO NOT CLICK THE "ACCEPT" OR "AGREE" BUTTON ORACCESS, DOWNLOAD, INSTALL
1SE 14.7 Instalk OR USE THE SOFTWARE; AND IF LICENSEE HAS ALREADY OBTAINED THE SOFTWARE FROMAN
7 Installer AUTHORIZED SOURCE, PROMPTLY RETURN IT FOR AREFUND

Welcome.

Part One: Overview.
-> Accept Licanse Agreements
Select Products to Install

The following information applies to certain items of third-party technology that are included along with
Select Installation Options

certain Xilinx software tools

Select Destination Directory

Installation The Xilink Embedded Development Kit (EDK) is a suite of Software and other technology that enables
Licensee to design a complete embedded processar system for use in a Xilink Device. EDK includes,
among other components, (a) the Xilink Platform Studio (XPS), which is the develapment emvironment,

| or GUI, used for designing the hardware portion of an embedded processor system; and (o) the Xilinx

Software Develapment Kit (SDK), which is an integrated 3 to

XPS, thatis used to create and verify C/C++ embedded software applications. SDKis also made

available separately from EDK.

Copyreht (9 2935013 e inc A1 ghs | jcansee’s use afthe GNU compilers (including associated libraries and utilties) that are supplied
ST, the i ogo and ctber desgrared Wit SDK miay cause Licensee’s software application (or board-support package) to be govemed by

ands iocded bacein re wdemacks of X, | rartain thierlnashs "anan enirra® lieanea anraamante. 3¢ furthor dacerihad halmu | iransoa ~an aunid
Tnc. All other wademarks are the propamy of
their respective owners,

Iaccept and agree to the terms and conditions above

Figure 24. Accepting additional terms and conditions.
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7. Lab Tools — Standalone Installation is the only option. Click Next to proceed.

/
\

1SE 14.7 Installer

Welcome
Accept License Agreements
-> Select Products to Install
Select Installation Options
Select Destination Directory
Installation

the respective owness.

Select Products to Install

4 Edition List
Lab Tools - standalone Installation

Disk Space Required : 5202 MB

Description of Lab Tools - Standalone Installation

Installs only the Xilinx Lab Tools. This is a standalone collection of the iMPACT device
configuration and ChipScope Pro Analyzer tools. Standalone Lab Tools are intended for use in lab
environments where the complete Xilinx ISE Design Suite toolset is not required. Note: IMPACT
and ChipScope are installed with all ISE Design Suite and ISE WebPACK products. The Lab Tools
installation is not required if one of the ISE products has been installed.

Copyight (€] 19952013 Xiir. Inc. All rights
reserved

XILIN, the Xiinx logo and other designated
| brends inchuded herein are wademarks of Xiinx.
Tnc, Al ather rademarks ere the propety of

ISE 14.7 Installer

Figure 25. Products to install.

8.
9.

10. Click the Next button to proceed.

Installer

ISE 14.7 Installer

Welcome
Accept License Agreements
Select Products to Install
“> Select Installation Options
Select Destination Directory

Installation

Capyright (c) 1995-2013 Xirw, Inc. All rights
reserved,

XILINX, the Xiin logo and other desgnated
brands inchuded herein are wademarks of i,
Inc. Al other wademarks are the propety of
thekr respective ouners

Select Installation Options

Select the desired installation options belove. Selection of these options may result in additional
programs being run at the conclusion of the installation process.

Use multiple CPU cores for faster installation

Enabling this option will speed up installation but may siow down other active applications.

[7] Acquire or Manage a License Key

[7] Enable WebTalk to send software, 1P and device usage statistics to Xilinx (Ahways enabled for We
Install Cable Drivers

i J v

Select/Deselect All

Description of Enable WebTalk to send software, IP and ...

MNote: WebTalk is always enabled for WebPACK users. WebTalk ignores user and install =
preference when a bitstream is generated using the WebPACK license. If a design is using a
device contained in WebPACK and a WebPACK license is available, the WebPACK license will
alwiays be used. To change this, please see Answer Record 34746

DESCRIFTION: WebTalk provides a means for you, the customer, to provide Xilinx with
information about what features of our FFGAS are being used in your designs and what parts

of ISE Design Suite software and IP are being used to complete the design. One of the

primary purposes of the WebTalk feature is to assist Xilinx in understanding how its

customers use FPRAS. software and TP, sn more effort can he nlaced on imarovina the =2

Figure 26. Installation options.

Maxim Integrated

Unselect the “Acquire or Manage a License Key” (no license is required).

Unselect the “WebTalk” option if desired (recommended for this application).
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11. Click Next to use the default settings on the Select Destination Directory page.

Select Destination Directory

\ Select the directory where you want the software installed.
Crpiline

Install location(s) :
C:\xilind\14.7\LabTools
Disk Space Required : 5202 MB

Disk Space Available : 211783 MB

ISE 14.7 Installer

Welcome
Accept License Agreements
Select Products to Install

Select Enstallation Options Create Start Menu and Deskiop Icons

-> Select Destination Directory Select a Program Folder
Installation This name will appear in the Start Menu > Programs list.
Xilinx Design Tools -
i Tool preferences and file association

Import tool preferences from previous version and change project file assodiation te Lab Tools - Standalone Installation
147

Copyright (¢} 19952013 X, Tnc. All rights
reserved

XILINX, the il logo and other designated
brands induded herein are rademarks of i
Inc, Al other rademarks are the property of
their respactive owners,

Figure 27. Select the destination folder, shortcuts, and tool preferences.

12. Review the installation settings and click Install.

= ===

Installation I
‘ Options Summary
‘ Install Location(s):
C:Xilin\ 14 AlLabTools

Edition - Lab Tools - Standalone Installation
Program Group: Xilinx Design Tools

ISE DS Common

Install Location: C:\Xiinc\14.7\Lab Tools'commen
Module: ISE DS Common

Option: Sciipt to install VC++ rurtime liraries for 32bit 05
Option: Sciipt to install VC- rurtime liraries for 64-bit 05

1ISE 14.7 Installer
Lab Tools
Welcome Install Location: C:\Xim\14.7\LabTools'\Lab Tools
Accept License Agreements Module: Standalone Lab Tools
Selact Products 10 Tnstall Option: Corfigure WebTalk

Option: Install Cable Drivers
Select Installation Options

Select Destination Directory
-> Installation

Copyright (c) 1995-2013 X, Inc. All rights
reserved

XILIN, the Xiin Jago and other designated
brands inchuded herein are rademarks of X
Inc. Al other wademars are the propetty of
their respective owners.

Figure 28. Review installation and install.
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Installation can take up to 30 minutes to complete.

ISE 14.7 Installer

Welcome
Accept License Agreements
Select Products to Install

Select Installatior

pions.
Select Destination Directory
-> Installation

Lab Tools
Extracting: ise_0008.2ip.xz, ise_0020.7ip.xz, ise_0068.2ip.xz, ise_0072.2...

I E— |70

3ISE

The Industry’s Breakthrough 7 Series FPGA Families

2 Built on the state-of-the-art 28nm HPL process technology, the 7 series
All Programmable FPGA family delivers breakthrough performance,
capacity and system integration while optimizing price/performance/watt.

NTE>

Conyrght () 19952013 iy, Inc. Al rghts www.xilinx.com/7 Xl LINX
reserved,

PROGRAMMABLE.

XILINX, the Xiix logo and other designated

cands inch in are vademarks of Xinx,
Inc. All other trademarks are the property of
ther respactive owners.

Figure 29. Installation begins with extraction of the components.

13. The installation includes the Microsoft Visual C++ 2008 Redistributable Setup. When
prompted, click Next to run.

[
ISE 147 Installer

ISE DS Common:

’ Seript to install VC++ runtme libraries for 32-bit 05
R =
\ 5 Microsoft Visual C+~+ 2008 Redistributable Setup =

Welcome to Microsoft Visual C++ 2008
Redistributable Setup

This wizard wil quide you through the instalation process

1ISE 14.7 Installer

h desig

1-Centr
rammable

gn environments

Copyrgin (g 19552013 i, Xl Ll N X
reseved —

PROGRAMMABLE.
brands ncluted heran 1o vaden Next > Cancel

Inc. All other wademarks are

<Back Instal
Figure 30. Prompt to run Microsoft Visual C++ 2008 Redistributable setup.
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14. Click the checkbox to accept the license terms, and then click Install to proceed.

/

ISE 14.7 Installer

Welcome.
Accept License Agreed
Select Products to Inst
Select ot

ISE DS Common:
Script to install VC++ runtime libraries for 32-bit 05

| =
18 Microsoft Visual C++ 2008 Redistributable Setup [E=SEER—C

License Terms

B sure to carefuly read and understand all the rights and restrictions described in the
license terms. You must accept the license terms before you can instal the software.

MICROSOFT SOFTWARE LICENSE TERMS a
MICROSOFT VISUAL C++ 2008 RUNTIVE LIBRARIES (X35, 1464 AND X64), SERVICE [

These license terms are an agreement between Microsoft Corporation (or based on
where you live, one of ts affiiates) and you. Please read them. They apply to the
software named above, nhich indudes the media on which you received i, if any. The
terms also apply to any Microseft

Select Destination Dire
> Installation

‘Copyright (c) 1995-2013 X,
reserved,

KN e i fego and o
rancs incuded heran e raen |

« updates, -

Press the Page Down key to see more text.

Thave read and accept the license terms.

Install >

. Al sther wademaris are |

ling C, C++

inx

2 RTL

ISE 14.7 Installer

< Back

Instal

Figure 31. Accept the license and install.

ISE 147 Installer

]

Lt

/

ISE DS Common:
Seript to install VC++ runtime libraries for 32-bit 05

1§ Microsoft Visual C++ 2008 Redistributable Setup

License Terms

Be sure to carefuly read and understand al the rights and restrictions described in the
license terms. You must accept the license terms before you can install the software.

Select Installation Opt]
Select Destination Dire
> Installation

Copyright (€) 1955-2013 X,

LN, he X logo =nd ot
brands incded hesein are sader]

1SE 14.7 Installer [MICROSOFT SOFTWARE LICENSE TERMS
IMICROSOFT VI — e [
Welcome PACK 1 Setup
e ticanse Ao [These licanse te R d on
Accept License Agreerl | |yhere youlive, i the
select Products to Insl|  oFonoie named Setup is configuring the install. This may v The

take & minute or two

fterms also apply
« updates,
i - L

Press the Page Down key to see more text.

1have read and accept the license terms.

Inc, Al other trademarks are

rms that
gle chip.
ble logic

er,

RC

XILINX

RAMMABLE..

<Back

Instal

7Figure 31. Configuring the Microsoft Visual C++ 2008 Redistributable setup.
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15. Click Finish when prompted.

[
ISE 14.7 Installer

ISE DS Commen:

’ Script to nstal YC ++ runtime liraries for 32-bit 05 i
T T = 3
\ | $8! Microsoft Visual C++ 2008 Redistributable Setup (o=
T
Setup Complete

Microsoft Visual C++ 2008 Redistributable has been successfully installed.

1SE 14.7 Installer Itis highly that you download and instal the latest service packs and
security updates for this product.
Welcome
ot License Agread| O mOre nformation, visi the following Web site:

Select Products to Insf |
Select Instal

Select Destination Dira |

> Installation

ign envirol

Copyright (c) 1995-2013 X Xl Ll NX

reserved, ~

[ e ——— = PROGRAMMABLE.
brands inchuded herein are wader

Inc. All other wademarks are

< Back Install Cancel

Figure 33. Microsoft Visual C++ 2008 Redistributable setup is complete.

16. The Xilinx Installer also requires the Microsoft Visual C++ 2008 Redistributable Updates.
When prompted, click Next to install.

[
ISE 147 Installer

ISE DS Common:

‘ Sarit to nstallVC-+-+ runtme lbraries for 64-bit 05
—
‘ o 15 Microsoft Visual C++ 2008 Redistributable Setup

Welcome to Microsoft Visual C++ 2008
Redistributable Setup

This wizard wil guide you through the instalation process.

ISE 14.7 Installer

ling C, C++
linx
sate RTL.

— XILINX
reserved,

PROGRAMMABLE.

XILINX, the Xiinx logo and o P -
brands induded herein are vaden i Next>
Inc. All otber wrademarks are t

< Back Instal Cancel

Figure 34. Update required for Microsoft Visual C++ 2008 Redistributable.
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17. Click the checkbox to accept the license terms, and then click Install to proceed.

ISE 147 Installer

/

ISE 14.7 Installer

Welcome

Select

ISE DS Common:
Sarpt to install VC ++ runtime libraries for 64-bit 05

]
trbutsble Setup ==

18] Microsoft Visual C+ + 2008 Re

Accapt License Agreen
Select Products to Inst

> Installation

Select Destination Dire

Copyright () 19952013 Yiinx,

HILINK, the X fogo and o)
nc i are traden
Ine, All ther wademsris xa

License Terms

Be sure to carefull read and understand al the rights and resrictions described in the
license: terms. You must accept the license terms before you can nstal the software

MICROSOFT SOFTWARE LICENSE TERMS -
MICROSOFT VISUAL C++ 2008 RUNTIME LIBRARIES (X85, TA64 AND X64), SERVICE ‘j
PACK 1

These icense terms are an agresment between Microsoft Corporation (or based an

where you v, one of its affiiates) and you. Please read them, They apply to the
software named above, which ndudes the media on which you received it, if any. The
terms also apply to any Microsoft

« updates,

Press the Page Down key to see more text.

¥ Thave read and accept the license terms.

'ms that
e chip.
logic

XILINX

ROGRAMMABLE.

< Back

Install

/

ISE DS Common:
Saript to install VC++ runtime libraries for 64-bit 05

Figure 35. Accept license for update and install.

18 Microsoft Visual C++ 2008 Redistributable Setup

License Terms

Be sure to carefully read and understand all the rights and restrictions described in the
license terms. You must accept the licens terms before you can instal the software.

Copyright (c] 19952013 ikn,

Inc. All other trademarks ase
thes 2

HILINK, the i fogo and o
ands inchaded besei ace ader]

1ISE 14.7 Installer IMICROSOFT SOFTWARE LICENSE TERMS

IMICROSOFT VI — ICE @

Welcome PACK 1 Setup.

Acoept License Agres IThese license tef —_— id on

ot Dot e | [greyoulve § | @R seup s confgurng the nstal, Thsmay | B
lterms also apply take a minute or two.

Select Installation Opti
» updates,

Select Destination Dire| -

-> Installation it

Press the Page Down key to see more text.

¥ 1have read and accept the license terms.

n Platforms

it significantly
2s it one step
5t comprehensive

XILINX

ROGRAMMABLE .

< Back

Instal

Figure 36. Updating Microsoft Visual C++ 2008 Redistributable.
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18. Click Finish when prompted.

ISE DS Commaon:

’ Saript to install VC++ runtime ibraries for 64-bit OS
\ | # Microsoft Visual C++ 2008 Redistributable Setup [ESEE
Setup Complete

Microsoft Visual C++ 2008 Redistributable has been successfully installed.

ISE 14.7 Installer Ttis highly recommended that you dowrload and instll the latest service packs and

————|| secunty updates for this product.

:’::!":mm agroed)| For more information, visit the folowing Web site:
Select Products to Insf| O
Select Installation Opt|| n de‘SIgn
Select Destination Dird| n-centric design

-> Installation

rammable devices
ign environments.

Copyight (¢} 1955-2013 X,

XILINX

| e PROGRAMMABLE
XILINX, the Xiirx loga and off
brands included herein are traded {Hnish

Inc. Al other trademarks are t

< Back Instal Cancel

Figure 37. Microsoft Visual C++ 2008 Redistributable Update is complete.

19. Ensure all USB connections to the VC707 are disconnected and that no other Xilinx
programming hardware is connected.

20. Click OK to continue.

[
ISE 147 Installer [

Lab Tools:
’ Install Cable Drivers
\ L R

JISE

ISE 14.7 Installer

Welcome Cable D_

Accapt License Agreements

Please disconnect all Xilin Platform Cable USB or Evaluation Platform JTAG
cables from this system before continuing.

i -nabling C, C++
Xilinx
create RTL.

Gopyright () 18952013 iln, Tnc. Al rights
reserved,

www.xilinx.com/hls Xl Ll NX
BLE.

nd cther designated
brands induded trademarks of Xinx,
Inc, All other tademarks are the property of
their respective ovners.

< Back Install Cancel

Figure 38. Prompt to disconnect all USB cables from Xilinx hardware.
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21. Click Install to install the Jungo Software.

Lab Tools:
’ Instal Cable Drivers

Would you like to install this device software?

Name: Jungo
Publisher: Jungo LTD

Select Installation Option | [] Always trust software from "Jungo LTD" Install Don't Install

> Installation (@ You should only install driver software from publishers you trust. How can]
decide which device software is sofe to instoll?

enable better processing systems with fewer dey

Copyright () 1935-2013 Xiinx, Inc. Al rights www.xilinx.com/Zynq
reserved

ILINX, the Xiirx logo and other designated
brands included herein are trademarks of i,
Inc. All other trademarks are the property of
ther respective avmers.

\ T

XILINX

PROGRAMMABLE.

[
ISE 14.7 Installer [

< Back

Figure 39. Prompt to install Jungo Software.

22. Click Install to install the device software for the Xilinx cable drivers.

23. Wait for the installation to complete.

Lab Tools:
‘ - I Install Cable Drivers

i 1ISE 14.7 Installer
Welcome The Vivado Design Suite
Accept License Agreements.
Select Products to Install
Select Installation Options

Copyright (¢) 19952013 X, Inc. Al rights www.xilinx.com/vivado
ved,

reserved,
XILINX, the Xiinx logo and other designated
brands inchided herein are wademarks of X,
Inc. Al cther vademarks are the propery of
the respective owness.

viok N ] 5%

» The Vivado Design Suite is the industry's first SoC strength design

Select Destination Directory environment consisting of a highly-integrated IP and system-centric design
-> Installation platform for 28nm, 20nm and future generations of all programmable devices
with up to a 4x productivity advantage over competing design environments.

XILINX

PROGRAMMABLE.

Figure 40. Cable driver installation.

24. Click Finish when prompted.

25. Open a File Browser and navigate to C:\Xilinx\14.7\LabTools\LabTools\bin.

Maxim Integrated

Page 49 of 63



26. Open either the “nt” or “nt64” folder and run the install_drivers.exe program.

[
ISE 14.7 Installer [
i

Lab Tools:
’ Install Cable Drivers

\ L

Would you like to install this device software?

ISE 14.7 Installer Name: Xilinx, Inc.

Publisher: Xilin

[T] Ahways trust seftware from "Xilink". Install Don't Install

@ Vou should only install driver software from publishers you trust. How
can decide which device software is safeto install?

Comyright (9 19952013 K Inc. Al fighis www.xilinx.com/7 Xl Ll NX
reserved,

KILINK the iinx lago and sther dasgnaied LS
brands inchided herein are trademarks of X,

Ine, All gther wademarks e the prapeny of
ther respective owners,

<o ] [ ot

Figure 41. Prompt to install device software (driver installation).
27. A window flashes briefly during execution.

28. The Lab Tools installation is complete. Proceed to the Step 4 — Hardware Setup section.
[ 15E 147 istalier [ 1005% | AN (s o

Install Completed

’ Congratulations! You have successfully installed Xilinx Lab Tools - Standalone Installation.
\ The environment variables are written to the settings[32/64] bat file at "C:Xilin14.7\LabTools" In order to
setthe variables in your environment, you must run the setings[32/64].bat fle.

1ISE 14.7 Installer

-> Installation

I commaht (@ 19952013 iirw, Inc. Al righs
reserved

Figure 42. Lab Tools installation is comblete._
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Step 4 — Hardware Setup

Specific details for setting up the MUXDAC System Hardware are provided in the data sheets for
each of the supported EV kits. As shown in Figure 43, the step-by-step process is as follows:

1. Connect the DAC clock source to the DAC EV Kkit.

Connect the DAC output to a spectrum analyzer.

Connect the FMC to QSH Adapter card to the DAC EV Kkit.

Connect the FMC adapter to the VC707.

Connect the power supplies as needed to the DAC EV Kkit.

Connect the power cube provided with the VC707 EV kit to the FPGA board.
Connect the Micro-USB port on the FPGA board to the PC.

Connect the Mini-USB port on the FPGA board to the PC.

© © N o g > w DN

Enable the power supplies to the DAC EV Kkit.
10. Enable the clock signal to the DAC.
11. Power up the VC707 FPGA board and slide the SW12 to the left.

12. The hardware setup is complete. Proceed to the Step 5 — Install the Final Driver section,
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Figure 43. Hardware setup using the VC707 FPGA board and the MAX5882 EV Kkit.
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Step 5 - Install the Final Driver

A special driver is used for the USB 2.0 communication port on the VC707. The ULPI/USB 2.0
port is activated upon completion of the FPGA programming. The PC initially recognizes the newly
activated USB 2.0 port as a USB mass storage device and automatically installs the device driver.
The USB connection can be viewed in the Device Manager, which indicates an issue by adding
the * symbol to a USB connection, as shown in Figure 44. Installation of the correct driver
requires that the FPGA is programmed with the MUXDAC firmware and the USB 2.0 port is
connected to the PC.

Device Manage EE |

File Action View Help

e | F| B HE & E s

}E! Mice and other pointing devices -
> Monitors
b & Network adapters
. & Portable Devices
b 7§ Ports (COM & LPT) ’
D Processors |
.-% Sound, video and game controllers
M System devices
P @ Universal Serial Bus controllers
- Generic USB Hub
a Intel(R) 631xESB/6321ESE/3100 Chipset USB Universal Host Centroller - 2688
a Intel(R) 631xE5B/6321ESB/3100 Chipset USB Universal Host Controller - 2689
a Intel(R) 631xESB/6321E5B/3100 Chipset USB Universal Host Controller - 2684
a Intel(R) 631xESB/6321ESB/3100 Chipset USB Universal Host Controller - 2688
a Intel(R) 631xESB/6321E5B/3100 Chipset USB2 Enhanced Host Controller - 268C
- § USB Composite Device
- USB Mass Storage Device
., USB Mass Storage Device

i

¥ USB Root Hub
- 1§ USB Root Hub
1§ USB Root Hub

¥ USB Root Hub

§ USB Root Hub

§ USB Serial Converter A
- 1§ USB Serial Converter B L4

Figure 44. Device Manager showing the USB 2.0 port with the incorrect driver.
The step-by-step process for finalizing the MUXDAC installation is as follows:

1. Launch the MDS GUI
(C:\MaximIntegrated\MUXDACEVKIT\MUXDACEVKITSoftwareController.exe).

maxim
ntegrated

MUXDAC RF DAC EV Kit Software

SW Version 1.0.0

Copyright 2017 Maxim Integrated, Inc. All rights reserved

Website www.maximintegrated.con
Support:  support. maximintegrated.com
Disable Splash Screen

Figure 45. Splash screen displayed at start-up of the MDS GUI.
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Wait for the splash screen to close and the main GUI window appears.

o —— P
File Help

VC707 & DAC

DAC Control

DAC Selection

VCT707 FPGA Programming

Xilinx Impact Tool Installed

Load FPGA Configuration File Load EEPROM Image

VC707 FPGA Commands

Write / Read O
Memory and Pattern Control
Load Pattern List
Start Stop
Current Pattern:
Automation Options
Enable TCPAP Control on PORT: [ 2
Results Log

+ Logging Copy Clear

i

Device notification event: DeviceRemoveComplete VID=0403 PID=6010
Device notification event: DeviceArrival VID=0403 PID=6010

I

k&l >

WC707 Not Programmed USB2 not Connected; ITAG Connected

Figure 46. Main GUI window at startup.

3. Verify that the status bar indicates JTAG Connected in the bottom right.

4.

5.

Maxim Integrated

U5B2 not Connected; JTAG not Connected

Figure 47. USB 2.0 and JTAG cables not connected. JTAG is required to continue.

Reinstall Xilinx Cable Drivers if needed to establish JTAG
(C:\Xilinx\14.7\LabTools\LabTools\bin\{nt64||nt}install_drivers.exe)

connectivity.

» Computer » Local Disk (C) » Xilimx » 147 » LabTools » LabTools » bin » ni6d » - [
Organize »  Includeinlibrary ¥ Sharewith v  New folder
% Favorites Name Date modified Type Size
B Desktop [E7 install_drivers 10/13/201312:49 .. Application 101K8
1 Downloads [ install_drivers_wrapper 10/13/20131249 .. s Ba 1K8
| Recent Places [3 isehelpviewer 10/13/20121249 .. Ap| 305 KB

[27 libgen

Figure 48. Reinstall Xilinx cable drivers to resolve connection issues.

10/13/20134:23PM A o 32K8

In the VC707 FPGA Programming section, click the checkbox next to Xilinx Impact Tool
Installed.
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6. When the File Browser appears, navigate to
C:\XILINX\14.7\LabTools\LabTools\bin\{nt64||nt}. Select the impact.exe file and click
Open.

(@) Browse for Impact Executable ﬂ
@Qv| IRIC:\Xilinx\14 T\LabTools\LabTookk\bin\nt ~[ 43 | search nt E)

= |
Organize v New folder = - 0 a
=

| atd 4 Name Date modified Type
arti]
aspar

J. Microsoft.VC80.CRT 11/16/201711:12 .. File folder
1 Microsoft.VC30.CRT 11/16/201711:13 .. File felder
. unwrapped 11/16/2017 11:13 File folder
5 impact 10/13/20131:00 PM  Application

| aspar
) aspar__
| aspar|®
| aspar

| aspar
azync

J bin

b jave
L lib
L nt
). nt6:
W cr2s

B cse T 1] 3

File name: impact v |Impact.exe i
o II

a)

-
() Browse for Impact Executable

=
@ (@R ITC Gind 16 T\ LabTook\LabTookbin\nibd [=] 42 |[ search niss

Organize » New folder =~ 0 @
L arti] - Name ° Date modified Type
L artix]
i Microsoft VC80.CRT 11/16/2017 11:12 File folder
= . Microsoft.VC30.CRT 11/16/2017 11:13 ... File folder
! \. unwrapped 11/16/201711:12 ...  File folder
¥R gk impact 10/13/20131:04PM _ Application
1. aspar|™
| L aspar
)i aspar
)i azync
\ bin
b jave
L lib
4 nt
L. nithe
B cls
B e | 9 m ] 3
File name: impact - [lmpacl.m VI

b)

Figure 49. Locate the impact.exe application, 32-bit OS (a) 64-bit OS (b).
7. Click the Load FPGA Configuration File button.
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8. When the File Browser appears, select the MUXDAC_DSS_vNpN.bit file and click Open.
Note: vNpN is the firmware version.

-
() Open
o~
<« MUXDACEVKIT » VCT07Files - |+ Search VC707Files o
) +

Organize » New folder = - [ @
e
S Favorites Name ~ Date modified Type
Ml Desktop | MUXDAC_DS5_v0p6.bit 9/20/2016 10:37 AM  BIT File
& Downloads

1= Recent Places

Bl Desktop

w9 Libraries
@ Documents
J’ Music
[E5] Pictures
E Videos

A Paul

/8 Computer

€l Network

8 Control Panel

m

- 4 . ] +

File name: | ~[Bit Files (bit) -

I S
Figure 50. Selecting the FPGA programming file.

9. Wait for the FPGA programming to complete.

File Help
VC707 & DAC
DAC Control

DAC Selection

VC707 FPGA Programming
+ Xilinx Impact Tool Installed | gad FPGA Configuration File Load EEPROM Image
VC707 FPGA Gommands
Write / Read Q
Memory and Pattern Control .
Load Pattern List Luad-\ﬁg
St 4% Stop

Current Pattern:
Automation Options

) Enable TCPAP Control on PORT: 2

Results Log
+ Logging Copy Clear

/I Load BIT File: C-\MaximintegratedMUXDACEVKITWCT07FilesWUXDAC_DSS_v0p# bit

e/l Nnthgvammad | | USB2 not Connected: JTAG Connected  .:

Figure 51. FPGA programming in progress
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10. The GUI throws an error due to the wrong driver installed on the USB 2.0 port.
AR —
S5

-
J Microsoft .MET Framework

Continue, the application will ignore this error and attempt to continue.

] Unhandled exception has eccurred in your application. If you click
@ If you click Quit, the application will close immediately.

Object reference not set to an instance of an object.
/[~ Dpeais Continve | Qut |
W

Figure 52. Application error after completing the FPGA programming.

11. Click the Quit button to exit the MDS GUI application.

12. Open Device Manager and locate the Mass Storage Device with the * warning sign.
b —

Control Panel (30)
@ Devices and Printers

|ﬂ Device Manager

@ View devices and printers

@ Change device installation settings
% Add a device

Find and fix problems with devices
“= Add a wireless device to the network

Files (7)
|| Launch_DeviceManager

. unified_3rd_party_eulas

. unified_xilinx_eulas

& | ISE_DS_InfoCenter

& | ISE_DS_InfoCenter_Proj_Mav
4 | landing

E;i locator

p See more results

WAl L.

Figure 53. Launching Device Manager.
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File Action View Help

e | m B Hm s FRs
> J"| Mice and other pointing devices =

» Bl Monitors
5 Network adapters
» BB Portable Devices
55 Ports (COM & LPT)
> |2k Processors
5% Sound,video and game controllers
> 8 System devices
4§ Universal Serial Bus controllers
§ Generic USB Hub
- § Intel(R) 631xESB/6321ESB/3100 Chipset USB Universal Host Controller - 2688
§ Intel(R) 631xE58/6321ESB/2100 Chipset USE Universal Host Controller - 2689
- § Intel(R) 631xESE/632LESB/3100 Chipset USB Universal Host Controller - 2684
§ Intel(R) 631xES8/6321ESB/2100 Chipset USE Universal Host Controller - 2688
- § Intel(R) 631xESE/6321ESB/3100 Chipset USB2 Enhanced Host Contraller - 268C
§ USB Composite Device
- USB Mass Storage Device
. USB Mass Storage Device
- § USB Root Hub
§ USB Root Hub
- § USB Root Hub
§ USB Root Hub
- § USB Root Hub
§ USB Serial Converter A
- § USB Serial Converter B L4

I

Figure 54. Device Manager with warning on USB Mass Storage Device.

13. Right click the device name and select Update Driver Software from the available
options.

File Action View Help

R e Aol NEN ? el TR
» - Mice and other pointing devices a
» Bl Monitors
5 Network adapters
» BB Portable Devices
b YT Ports (COM & LPT)
» J2¥ Processors I
»-% Sound, video and game controllers
> 8 System devices

4§ Universal Serial Bus controllers

- § Generic USE Hub
§ Intel(R) 631xE58/6321E58/2100 Chipset USB Universal Host Controller - 2688

- a Intel(R) 631xESB/6321ESB/3100 Chipset USB Universal Host Controller - 2689
§ Intel(R) 631xESB/6321E58/3100 Chipset USB Universal Host Controller - 268A
a Intel(R) 631xESB/6321ESB/3100 Chipset USB Universal Host Contreller - 2688
§ Intel(R) 631xE58/6321E5B/3100 Chipset USB2 Enhanced Host Controller - 265C
§ USB Composite Device

«-§ USB Mass Storage Device

I

. USB Ma:
- § USBRoo Update Driver Software.
§ USBRool Disable
~§ USB Roo Uninstall
§ USBRoo
§ USB Roof Scan for hardware changes
- USB Serig
Properti
§ USB Seri roperties |

Launches the Update Driver Software Wizard for the selected device.

Figuré 55. St-a-lrting the Update Driver Software process.
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14. Click Browse my computer for driver software.
i . ===

w Il Update Driver Software - USB Mass Storage Device

How do you want to search for driver software?

% Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

% Browse my computer for driver software
Locate and install driver software manually.

Cancel

Figure 56. Selecting How to Search for the Driver. Choose Browse my computer for
driver software.

15. Click Let me pick....

=

@ Ul Update Driver Software - USB Mass Storage Device

Browse for driver software on your computer

Search for driver software in this location:

C\Users\PaulDocuments hd Browse...

[#]Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Figure 57. Find the driver. Choose Let me pick from a list....
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16. Highlight USB Mass Storage Device in the Model section and click Have Disk.
[ . (o)

@ |l Update Driver Software - USB Mass Storage Device

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. If you have a
< diskthat contains the driver you want to install, click Have Disk.

Show compatible hardware

Model
[ USB Mass Storage Device

(5 This driveris digitally signed.

Tell me why driver signing is important

Figure 58. Select the device and click Have Disk....

17. Click Browse on the Install From Disk window.

% |
I S5} ) Update Driver Software - USB Mass Storage Device
Select the device driver you want to install for this hardware.
'8 - - [r—— Wou have 2
b - Install From Disk P B u
i s
Insert the manufacturer’s installation diskc, and then
[ -_—_y make sure that the comect drive is selected below.
I
i Model
i Sluse |
[
; Copy manufacturer’s files from:
i [ - Erowse.. ]
: Gl Thi T Disk...
i Tell me why driver signing is important
[
| Nex

Figure 59. Search for the Driver and click Browse.
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18. In the File Browser, navigate to

C:\MaximIntegrated\MUXDACEVKIT\AppFiles\ThirdParty\USB_MS_BULK_Transfer.

El
) Il Update Driver Software - USB Mass Storage Device
Select the device driver you want to install for this hardware.
g | Instell Fom Disk [ = T’““ havea
: = Locate File - - =
i . Lookin: |}, USB_MS_Bulk_Transfer ko #em-
oW -
: wode ||| Meme gz:':r:p"e’“s Date modified Type Siz
i ﬁml ‘amc € Network 11/16/201711:00 ... File folder
. lal ranes H " e Tolaer
i iabd [ Lib 11/16/2017 11:00 File fold
i (x86 | LA Padl 11/16/201711:00 ... File folder
18 Computer z
= USB 1% 11/13/201710:42 ... Setup Inf it
== 3 £ Local Disk (C) up Information
[ . Madmintsgrated
[ | | MUXDACEVKIT
i Gl Thisy | hopFies
i Telld | ThirdParty
i INJUSB_MS_Bulk_Transfer]
i . Windows
i . System32

Figure 60. Navigate to the driver file location.

19. Select the USB_MS_Bulk_Transfer file from the list and click Open.

" A Locate Fil
=4 Locate File - - -
Pl ] USE_MS_Bullc_Transfer, - Er
Mame : Date modified Type
. amdbd 11/16/2017 11:00 ... File fol
| iabd 11/16/201711:00 ... File fole
. xBG 11/16/2017 11:00 ... File folc
I.& USB_MS_Bulk_Transfer 11/13/201710:42 ... Setupli

Figure 61. Selecting the driver file.
20. Click OK on the Install From Disk window.

‘) I Update Driver Software - USB Mass Storage Device

Select the device driver you want to install for this hardware.
- - - —— you

s Install From Disk —— i M

1 : o
Insert the manufacturer’s installation disk, and then
I ..‘_y make sure that the comect drive is selected below.
| -
| Model
i 8 use |
1
| Copy manufacturer’s files from:
| C\MaimIntegrated \WUXDACEVKIT\AppFiles\Thi N
| m
| B Thi T Dis
Tell me whu driver cinninn ic imnnrtant

Figure 62. Click OK to install the selected driver.

Maxim Integrated

Page 61 of 63



21. If Windows Security asks for confirmation, click Install.
LL Lall ke

g
‘Windows Security

Would you like to install this device software?

MName: Xilinx
Publisher: Maxim Integrated Products, Inc.

[]  Ahvays trust software from "Maxim Integrated Install Don't Install

Products, Inc.”.

@' You should only install driver software from publishers you trust. How can I decide which device
software is safe to install?

Figure 63. System requests to allow installation. Click Install.

22. Windows typically has an issue with starting this driver under these conditions. A
notification window displays indicating the issue.

File Acion View Help

e |m E HE RS

-8 == B
=
b N @ [l Update Driver Software - USB MS Bulk Transfer Demo
B P
b T3 P
u ] Windows encountered a problem installing the driver software for your device
S
Bl B
= Windows found driver software for your device but encountered an error while attempting to
4§ u installit

USB MS Bulk Transfer Demo

This device cannot start. (Code 10)

If you know the manufacturer of your device, you can visit its website and check the support
section for driver software.

Close

Figure 64. Typical driver installation failure. Reboot is required.
23. Click Close to proceed.
24. It is recommended to reboot the PC prior to using the MDS.
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