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Analog Essentials Getting Started Guide

Overview

Maxim Analog Essentials are a series of plug-in peripheral modules that allow engineers to quickly test, evaluate, and
integrate Maxim components into their hardware/software designs. The modules electrically and physically conform to
the Digilent Pmod™ interface specification and are compatible with any Digilent Pmod-compatible header.

The Analog Essentials collection contains 15 peripheral module boards which are supported by prebuilt hardware and
software projects for various FPGA development boards which are compatible. This version of the Getting Started Guide
is applicable to the Zedboard which is based on the Xilinx Zynq® FPGA. Users of the other FPGA boards should refer to
different versions of this guide.

Important notes — please read carefully

1. ESD Sensitivity. These modules are intended to be used in an electronic prototyping setting.
They are sensitive to static charge and are subject to damage if proper precautions against A
ESD are not taken. When handling these modules, the user should take the same care and \
precautions as when working with other ESD sensitive prototypes. m

2. Plug - Connector mating. Many plug-in modules contain only one row of six pins, while most Pmod connectors
contain two rows of six contacts each. When plugging in a module with a single row of pins, always plug the
module into the top row of contacts.

3. Plugin with care. Please exercise care when plugging the modules into the Pmod port. The connectors are not
keyed, so it is possible to incorrectly plug in the module and misalign the pins. Although each module includes
series resistors to provide current limiting, in some cases it is still possible to damage the module if it is
incorrectly plugged in.

Additional components required
Interested users may wish to obtain additional components to evaluate the following modules:

MAX3231MPMB1 — this module requires a 10mm, 3V lithium primary type coin cell. The generic battery type is CR1025.
Specific examples of this battery are Panasonic #CR1025 and Energizer #CR1025.

MAX31855PMB1 — this module requires a K-Type thermocouple with subminiature connector. Omega series 5SRTC are
suitable (www.omega.com). Lower cost alternatives may be available via eBay.



http://www.omega.com/
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Analog Essentials Collection modules

The table below lists the peripheral modules included in the collection, along with a description and interface type.

Zedboard Version

Part Functionality Interface
DS1086LPMB1# I°C spread-spectrum EconOscillator™ 1’C
DS3231MPMB1# I°C real-time clock I°’C
MAX3232PMB1# RS-232 transceiver UART
MAX4824PMB1# Octal relay driver GPIO
MAX5216PMB1# High-performance 16-bit DAC SPI/GPIO
MAX5487PMB1# Dual 256-tap digital potentiometer SPI
MAX5825PMB1# Octal 12-bit DAC 1’C
MAX7304PMB1# 16-port GPIO and LED driver 1°’C
MAX9611PMB1# Current-sense amplifier with op amp and ADC 1’C

MAX11205PMB1# 16-bit delta-sigma ADC with 2-wire interface GPIO
MAX14840PMB1# RS-485 transceiver UART/GPIO
MAX14850PMB1# 6-channel, 600V galvanic isolator SPI/UART
MAX31723PMB1# Digital thermometer SPI
MAX31855PMB1# Thermocouple-to-digital converter SPI
MAX44000PMB1# Ambient light and proximity sensor 1’C

Included Files

The top level of the hardware design is a Xilinx ISE® Project Navigator Project (.xise) for Xilinx ISE version 14.1 The
Verilog-based top.v module provides FPGA/board net connectivity, allows HDL interaction with peripherals, and
instantiates the wrapper that carries both the Zynqg Processing System and (I12C, SPI, GPIO, UART) soft peripherals which
interface to the PMOD ports. Software for the Zyng Processing System is supplied as a Xilinx software development kit
(SDK) project which includes a demonstration software application to evaluate each module’s functionality. The lower
level c-code driver routines are portable to the user’s own software projects.

Prerequisites

Xilinx ISE14.1 or a later version must be installed on the development PC, along with a license for Xilinx EDK/SDK.
To modify the FPGA code or the software, the user should have a basic understanding of Xilinx Project Navigator
(ISE) development tools, I°C, SPI, GPIO buses, ANSI C, and (ideally) the Xilinx Embedded Development Kit toolset.
Maxim Analog Essential Project Source (downloadable from www.maximintegrated.com/FPGA-modules)

One or more of the peripheral modules boards in the Analog Essentials collection.


http://www.maximintegrated.com/FPGA-modules

Typical System Architecture
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Below is a generalized block diagram for the architecture implemented in the FPGA project. One of the key elements is
the logic block that drives each Pmod port. Each Pmod port driver contains a dedicated I°C port, SPI port, UART, and
octal GPIO port. Any of these can be quickly connected to the Pmod port via software control. (The multiplexer setting is
controlled by another internal GPIO port.) This eliminates the need to reprogram the FPGA during testing and evaluation
of various peripheral modules.
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The Avnet Zedboard contains (5) Pmod connectors. However, only connectors JA, JB, JC and JD are driven by the
logic/hardware resources in the above diagram. Pmod connector JE is not connected to the logic associated with this

project.
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Getting Started

Introduction

The Xilinx Zynq FPGA provides a (nearly) standalone dual-core Arm Cortex-A9 CPU along with a large amount of FPGA
fabric and I/0. The Maxim Analog Essentials project utilizes a combination of software on one of the Cortex-A9 CPUs
combined with programmable logic based peripherals that connect through the FPGA programmable fabric to PMOD
connector JA on the Zedboard. The project requires that both an FPGA bitstream and Cortex-A9 executable be
downloaded to the board in order to operate.

The first section of this guide leads the user through the process of loading the project into the Zedboard for execution.
The section following that outlines the basic steps in modifying the project.

Overview: Downloading the Example/Demonstration Application

Below is a high-level overview of the steps required to download and run the FPGA project. Detailed instructions for
each step are provided in the following pages.

1. From Maxim’s website, download the latest version of the Maxim Analog Essentials project. Be sure to
download the version specified for operation with Zedboard. The code will be delivered as a .zip file. Visit
www.maximintegrated.com/fpga-modules, then click on the link to MAXPMBAE which takes you to the Quick-
View page for Analog Essentials. From there, click on the “Technical Documents” to access the software
downloads.

2. Extract the .zip file to a directory on your machine (direction location is arbitrary, but for the purposes of this
document, it will be c:\designs\maxim\v1_4). See Appendix B in this document for a complete description of
the included files.

3. Open the Xilinx SDK (Windows Start Menu > Xilinx ISE 14.1 > EDK > Xilinx Software Development Kit).

4. Download the bitstream (.bit) file to the board. This bitstream contains the FPGA hardware design and software
bootloader.

5. Open Hyperterminal or a similar communications program to communicate with FPGA board.

6. Use the SDK to download and run executable file (.elf) on the Cortex-A9.


http://www.maximintegrated.com/fpga-modules
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Detailed Steps: Downloading the Example/Demonstration Application

1. Opening the SDK

From the Windows Start Menu, Open the Xilinx SDK as shown below.
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b. SDK will prompt for a workspace directory, the location where the software project is located. This

directory is generally a subfolder within a Xilinx ISE/EDK project and will include board support files, as
well as (.c) and (.h) files. Be certain to choose the correct Workspace directory. For this project, it will be
C:\Designs\maxim\v1_4\sdkWorkspace (as shown below).

4" Workspace Launcher [E

Select a workspace

wilinee SDF, stores your projects in a folder called a workspace.
Choose a warkspace Folder to use For this session,

YWarkspace: | C:Designsimaximiyvl_Hsdkwiorkspace vl [ Browse. ..

[ Juse this as the default and do not ask again

(04 ] [ Zancel

Click OK to the prompt shown above and SDK will open. The Xilinx SDK is based on an Eclipse-based IDE,
so it will be a familiar flow for many software developers.
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Review the SDK IDE. The Project Explorer in the upper left tab should have three components as shown
in the image below. If all three subfolders are present, you can skip the next step.

CIC++ - maxdamPMOD/sre/maxamPMOD.c - Xilinx SO

File Edit Source Refactor Mawvigate Search Run Project

N il T = -+ T I - i ek
EjF'rn:nject Explorer &2 [—] ‘?=’={> ¥~ =0 Lfih, swske

i standalone_bsp_1
E syskerm_Fw_platForm

If the Project Explorer does not contain these three subfolders, launch the File > Import menu, expand
the General tab and select Existing Projects into Workspace. Click Next. Set the root directory to
C:\designs\maxim\v1_4\sdkWorkspace, and the missing projects should appear in SDK Project explorer
with their checkboxes checked. Click Finish to import the projects.

B[]

Select
Create new projects from an archive file or directory, | g - E I

Select an import source:

== General
@; Archive File

Existing Projects inko ‘Workspace
[:L File System
L Preferences
= CfC++
= Remate Systems
= RunyDebug
= Team

©
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2. Downloading the bitstream (.bit) file to the board.

a. Click on the Program FPGA icon (which looks like a green chain of devices):

- Xilinx SDK

05 reimaximPMOD.c

tor MNavigate Search Run Project iinx Tools ‘Window

| .-' Initialize
ZGpio_Initiali
#Gpio_SetDatal

Initialize

i) Yrmdm Tudednld

b. The Program FPGA dialog box will appear. From here, an FPGA bitstream is selected as well as an FPGA
bmm file and a (.elf) file to load into the Cortex-A9 memory as shown below. Be sure to select the
toplevel.bit file, the edkBmmFile_bd.bmm, then select Program.

2 Program FPGA

Program FPGA
Specify the bitstream and the ELF files that reside in BRAM memory

Hardware Configuration
Hardware Specification: C:iDesignsimaximiyl_4isdkorkspacelzyngl _bw_platFormisystem, xmil

Bitstrean: | C:\Designsimaximtyl_4Hkop, it | [Eruwse.. ]

BMM File: | 1\ Designsimaxim’yv1_4edkBramFile. brmm | [Eru:uwse.. l

Saoftware Configuration

Processar ELF File ko Initialize in Block RAM

@ Program H Cancel
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It takes approximately 10 seconds to download the FPGA and a message box indicating “FPGA
configuration complete” will appear.

@ Progress Information
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3. Setting Up the PC for Communication

Before loading the executable software file, the serial communications program should be opened so that the

PC is ready to communicate with the FPGA board once the software begins executing. The example/demo

software running on the host board communicates with the PC via a USB port set up to emulate a serial port
(UART). To establish this communication link, the PC must be configured with the appropriate Windows drivers.

a.

Zedboard implements a USB-UART bridge using the Cypress CY7C64225 chipset. In order to utilize this,
the appropriate software drivers must be installed. If these are not already installed on your PC, follow

the instructions available from www.zedboard.org/sites/default/files/CY7C64225 Setup Guide 1 0.pdf
The software drivers are available for download at http://www.cypress.com/?rID=63794

Once installed, Windows will assign a previously unused COM port. Use Control Panel | System | Device
Manager to determine the COM port number. (It will be named USB Serial Port). Make a note of which
COM port this is. That information is needed in the next step.

Next, a terminal emulation program needs to be installed and launched. For Windows XP® and earlier
systems, the Hyperterminal program is the usual choice. However, since Hyperterminal was eliminated
from Windows 7, it may be necessary to locate an alternative. Several are available, one of which is
called “PuTTY” (www.putty.org). Whatever program you choose, the communication should be set up as
follows: bits per second: 115,200; data bits: 8; parity: none; stop bits: 1; and flow control: none.


http://www.zedboard.org/sites/default/files/CY7C64225_Setup_Guide_1_0.pdf
http://www.cypress.com/?rID=63794
http://www.putty.org/
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4. Using Xilinx SDK to download and run executable file (.elf) on the Cortex-A9.

a. Under the Project Explorer (top left corner of SDK), highlight maximPMQOD, and right click, and select
Run As->Launch on Hardware.

4 CAC++ - maximPMOD/src/maximPMOD. ¢ - Xilinx SDK

File Edit Source Refackor
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Team
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b. After about 15 seconds of program downloading and initialization, the application will be running on the
Cortex-A9 and the USB UART/Hyperterminal should show a menu like the one below. This is the top
level menu for the module example programs.

“& 1 - HyperTerminal
File Edit %iew Call Transfer Help

rr #H #HH # # HH # #H OHH /
rr # HH H HHHHH HH # # HH H ’
rr # H H #H # H # HHHHHEHE #  H H /
FIEELAETETTETET AR T ET AT TR T R AT i i il iiiiiririiiiiiiiiiiiy

Active PMOD Port = A

Press a key/number to test a Peripheral Module:

{8} D51886L  Spread Spectrum Econ Oscillator

{1} DS3231H I2C Real-Time Clock

{2} MAK3232 RS-232 Transcelver

{3} MAKL824 Octal Relay Driver

{4} MAK5216 SPI-Compatible, High performance 16 bit DAC
{5} MAK5487 Dual, 256-tap SPI Digital Potentiometer

{6} MAX5825 I2C Octal DAC

{7} MAK?304 T2C-Interfaced 16-Port, GPIO and LED Driver
{8} MAK9611 Current sense amplifier with OpAmp and ADC
{9} MAX11205 16 bit Delta-Sigma ADC with 2-Hire interface
{A} MAK14840 RS-485 Transcelver

{B} MAX31723 MAKX3172?3 Digital Thermometer

{C} MAK31855 Thermocouple to Digital Converter

{D} MAX44000 T2C-Interfaced Ambient Light and Proximity Sensor

{E} PMOD Increment Active PMOD
>
v..
Connecked 2:44:14 Aubo detect 115200 5-N-1 UM

11
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5. Running the demonstration programs

The Zedboard contains 5 Pmod ports labeled JA-JE. Only the first 4 are available for use by the
demonstration software (JA-JD) and only 1 of these 4 ports is considered the ‘active’ port at one time.
(User-written software can use any/all ports simultaneously.) The program defaults to Port A (Zedboard
connector JA) begin active. Main menu entry (E) can be used to increment the active Pmod from A --> B
--> C-->D. Of course, whichever port is selected in this manner should have a hardware module
plugged into it.

Depending on which module was installed into the selected Pmod port, the corresponding menu item
should be selected to run the demonstration program for that module. For example, if the MAX31723
module was inserted into the active Pmod port then menu item “B” would be selected and the submenu
for the MAX31723 peripheral module will appear. The module may be exercised using the appropriate
keyboard-selected commands. The submenu for the MAX31723 is shown below.

“& 1 - HyperTerminal

File Edit Wiew Call Transfer Help
0=

3 DB

0831723 Digital Thermometer:

Last temp reading = 27.1 deg C
Low Alarm Setpoint = 2.0 deg C
High Alarm Setpoint = 35.0 deg C

D ONOR WO

Retrieve { 1) temp reading
Retrieve (20) temp reading(s)
Retrieve temp indefinitely
Directly enter low alarm setpoint
Directly enter high alarm setpoint
Toggle display degC 7/ degF

Return to main menu

Connected 6:35:19 Aubn deteck 115200 8-M-1 HUM

Important note when running the demo programs:

Many of the programs allow incrementing and decrementing the primary registers or program values using the
arrow keys. In these cases, the Up and Down arrows will increment and decrement the value in small steps

(generally, but not always by an increment of one). The left and right arrow keys will increment and decrement

the value in larger steps. This option is not indicated on the submenus.

12
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The remaining sections of this document are intended to serve only as brief outlines of and
introductions to the steps necessary to modify the hardware and software for this project. Detailed
instructions on these procedures and the design tools are beyond the scope of this document.

Modifying the Project C Code

This section provides detailed information on changing the project source code, recompiling, and redownloading.

1. Modifying the C code and recompiling

a. To modify the C code, navigate in the Project Explorer to the maximPMOD.c file.

2 CIC++ - maximPMOD/src/maximPMOD.c - Xilinx

File Edit Source Refactor Mawvigate Search Run Projes
il (TN e - - ™ I - i

%Prnject Explarer &3 =] <}~==h{> ¥ = 0O [, svs

=525 maximPMOD

fab Binaties

[ Includes

[= Debug

=== src
JEI maximDevicespecficUtilities. c
@ maximDevicespecificUtilities, b
@ maximPMOD,
[R] maximPMoD. b

b. Double-click on maximPMOD.c. This will open the file in the source code editor. The file maximPMOD.c

contains the main() function for the demonstration application. The main() function initializes several
board peripherals, then prints a menu to the USB UART on the host board. Each menu choice calls an
underlying menu function which allows functions of each peripheral module to be tested.

13
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c. Make an edit to the maximPMOD.c file. We will uncomment a line of code to add a printf statement to
the boot-up screen. This printf statement is located about half-way through the file maximPMOD.c.

£4 Configure the PMOD Port Multiplexers for the default PMOD interfaces (ports a,b,c,d)
max configure FMOD port (FMOD PORT TYPE I2C,FPMOD FPORT TYPE SPI,PMOD PORT TYPE GPIO, PMOD PORT TYPE TART):

{4 Clear the 3creen, and then display the big Maxim banner for about 2 seconds
menu clsij;

menu print maxim banner bigl):

printf ("Maxim Ainalog Essentials for the Avnet Zedboardirin'™):

printf ("Revision wid.sd\r\n", MLJOR REVISION, MINCOR REVISICN) ;

printf ("Hello Worldhrhn™):
delay (ABOUT ONE JECOND + 3):

d. After un-commenting the “Hello World” line, select File > Save from the menu. This will force the IDE to
recompile with the code change. The contents of the console should be as shown below.

#*%% Build of configuration Debug for project maximwPHOD **+%%

make all

Building file: ../ src/maximPMOD. o

Invoking: ARM goo compiler

arm—-xilinx-eabi-goo -Wall -00 —-g3 —-o —friessage-length=0
-I../../standalone bsp 0/ps? cortexad 0/include -MMD -MP -MF"sro/maxinPMOD. d"
—MT"zro/maxinPMOD . 4" —o"sro/maximPHOD. o™ ", . /ere/maximPMOD, o™

Finished building: ../src/maximPNOD,.c

'

Building target: maximPHOD.elf

Invoking: ARM goo linker

armw-xilinx-eabhi-goe -W1,-T -Wl,../3rcflscript. 1d
-L../../standalone bsp 0/ps? cortexad 0/1lib -o"maxiwPMCD.el£"
eroe/maximbeviceSpecificUtilities.o . fsroe/maximPMOD. o . /sre/menu. o
Jerefplatform.o L fseofutilities.o -Wl,——-start-group,-lxil, -lgce, -lo, -
—end-groun

Finished building target: maximPHOD.elf

Invoking: ARM Print 3ise

arm-xilinx-eabi-size waximPMOD.elf |tee "waximPMOD.elf.size™
text data h=s= dec hex filename
143436 2312 17100 162548 27020 waximPMOD.elf

Finizhed building: maximPHOD.elf.=zize

e. If the ‘Finished building: maximPMOD.elf’ line is received, the code has been rebuilt successfully and is
ready to re-download to the Cortex-A9 via the ‘Run As->Launch on Hardware’ command.

14
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Optional: Setting the memory locations and generating a linker script

The Zynq IC includes 256k of internal SRAM which is sufficient to contain the Analog Essentials example/demo

program. The linker script allows the user to select the target memory location for this program.

a.

Highlight the maximPMOD project under Project Explorer, and choose Menu > Xilinx Tools > Generate

Linker Script as follows.

P CIC++ - maximPMOD/src/maximPMOD.c - Xilinx SDK
File Edit

Source  Refactor  Mavigake Search Run Project

i ER - AT A AR & o
H]‘."., Board Support Package Settings
[ Project Explarer £2 = q:p T O [, systen @ Repositories !
== DR i
@ standalone_bsp_1 &5 Program FPGA 1
¥ cystem_hw_platform a Prograrn Flash i
MDD Console E
] Launch shell L
ﬁ Configure ITAG Setkings t
¥ System Generator Co-Debug Settings E
B Create Book Image !

15
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b. This will bring up the linker script menu as shown below.

4" Generate a linker script

Generate linker script

Control your application's memory map,

Oukput Settings
Project:  maximPMOD

Cutpukt Scripk:

| CiDesignsimaximizyngyl_slsdkiorkspacel maximPMODsrolscript. 1d | ’Browse ]
Modify project build settings as Follows;

|Set generated script on all project build configurations w |

Hatdware Mermary Map

Mernary
ps7_ddr_0_5_axI_BASEADDR
ps7_ram_0_5_&XI_BASEADDR
ps7_ram_1_5_AKI_BASEADDR

Base Address
000100000
Q00000000
0xFFFFO000

Size

511 MB
192 KB
~B300,

» Fixed Section Assignments

©)

IS 0
oD
Basic Edvanced
Place Code Sections in: | ps7_ddr_0_5_AxI_BASEADDR w ;
Place Data Sections in: | ps7_ddr_0_S_AXI_BASEADDR, b I
Place Heap and Stackin: | ps7_ddr_0_5_A%I_BASEADDR v|
Heap Size: [16kB |
Stack Size: [16kB |
Generate ] ’ Cancel

From this window the code, data, heap/stack section placement (16384 bytes each is suitable) can be
chosen. For the application demonstration, this must be set to ps7_ddr_0_S_AXI_BASEADDR.

c. Clicking Generate will rebuild the (.elf) file with the memory locations set to the external PSRAM

memory.

16
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Detailed Steps: Opening the ISE Project to View the HDL and Launch EDK
1. Open Xilinx Project Navigator 14.1

a. Verify that the tools are using the correct directory by looking at the directory displayed at the top of
the ISE screen. Xilinx Tools default to opening the last used directory. Be careful to make sure that you
are not working on an older revision of the design. If ISE is not using the latest directory, then close the
project and re-open the latest project (in this case, C:\designs\maxim\v1_4\top.xise).

™ ISE Project Navigator (P.15xf) - C:\Designs\maxim\v1_4\top.xise - [Design Summary]

%, File Edit  Wiew Project  Source  Process  Tools  Window  Lawvout  Help

DPEFP | L $DEXvwa| =2 28R 2PRAANZ2E O
Design +0 5 x . | & Desi%Overview
Wl Summary
- . . F . "
(] | View: @ {8 1rplemertation O [ Simulation o =) 108 Froperties
Hierarchy [Z] Module Level L
'lf‘ﬂ kop @ @ Timing Constrz
= £ wcFz020-2clg484 ] [Z] Pinout Report
¢ [2] Clock Report
ca (Y Static Timing

[= ¥P3 Errors and ‘Warning

gE @ Platgen Messa

D Simgen Messaq

M @ BitInit Message

[=)- »PS Reports

BB M gl:l ﬁf‘@

b. The top level source code for this project is contained within top.v. Double-click on top.v to open the ISE
Verilog editor.

17
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Once any changes are made, the project can be rebuilt by selecting Generate Programming File from

the Design tab (see below). This will generate a new toplevel.bit file.

P | P2 NoProcesses Running

-]: Processes: toplLevel A
= _]: = Design Surmmary/Feports

T =% Design Utilities
ZL P2 Create Schematic Symbal

_ =] Wiew Command Line Log File
- E Yiew HOL Instantiation Template
+ g‘ User Constraints

= P31 Synthesize - 5T
YWiews RTL Scheratic

YWiews Technology Schematic
P2 Check Syntax
) Generate Post-Synthesis Simulation Model
+- P31 Implement Design
P21\ Generate Programming File
+ ':j% Configure Target Device
&% Analyze Design Using ChipScope V

& Start | 52 Design | U Files | [ Libraries

18
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2. Open the EDK/XMP project (Zyng Processing System /Peripherals)

a.

Highlight and double-click on “armSubsystem1 — zyng2(zyng2.xmp)” as shown below. Changes to the
internal peripherals can be configured here. Examples of this are adding additional I°C ports or changing
the baud rate on the UARTS.

™ ISE Project Navigator (P.15xf) - C:\Designs\maxim\v1_4\top.xise - [Design Summary]

%, File Edit  Wiew Project  Source  Process  Tools  Window  Lawvout  Help

LU HI e 0 X || et _:""I:K-E|!‘|ET=EQT:'
Dresign 08 x , | = Design Overview
(] | View: @ {8 1rplemertation O [ Simulation - % IS;rEan?crgerties
J[5| | Hierarchy Q [2] Module Level Lkl
u[iﬂ 'I'ﬂ kop @ [Z] Timing Constraint:
“= o £ xe7a020-2clg4ad ) [2) Pinout Report
ﬂnﬁ = ;;ﬁ kop (kop.v) . . B CI::u:.kRn.ap.Drt
#i armaubsyskem] - 2vng2 (zyngZ.=mp) fm | Gj Skatic Timing

&l priodPort AR - pModPortMuxshithIZC (pModPortMuxWithI2C, ) =) ¥P'5 Errors and Warnings

, Me| top.uck 36 [2] Platgen Messages
D Simgen Messages
[« 4 [2) EitInit Messages

=) ®P3 Fl_epu:urts

After making any changes to the Zyng Processing System within EDK, run DRC and Generate netlist, then
rebuild the ISE project to incorporate those changes into the base bitstream (toplevel.bit).

Re-export the design to SDK by clicking on the Export to SDK icon in the upper left menu area.

4= Xilinx Platform Studio (EDK_P.15xf) - C:\Designs\maxim\v1_4\zynq2\zynq2.xmp - [Graph
ﬁ File Edit Miew Project  Hardware Debug  Window  Help

El@_’?tfi;’.:é 2z ¥

IP Catalo + 08 X|| zynq | Buslnterfaces | Port
= 'i- Export Hardware Design to SDK*— i | atchealisne 0 R
E'iﬂ-'_ijtu_ulullt_alt.a' T -

Descripkion IP Yersion Q =
= ¥ ECK Instal Help Impotr
. [ Analog

[#- Bus and Bridge
[+ Clock, Reset and Interrupk
[+ Communication High-Speed
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d. This will launch a dialog box asking to export the design or export and launch SDK. At the dialog box,

click the Export & Launch SDK button, or if the SDK is already running, choose Export Only. This process

will bring the SDK project .mss/.xml files in sync with the EDK project.

B Export to SDK / Launch SDK
@ This dialog allows waou bo export hardware
platform information ko be used in S0K,

Include bitstream and BMM File

(This project has been instantiaked in Project Mavigator,
After exporting to S0, wou must manually copy the
bitstream and <design_bd.bmm file From the Project
Mavigatar directory to the export direckory displayed below

Directary location for hardware descripkion files

| SDKISDK _Export |

[ Export Only l [Expurt&Launch SDK] ’ Cancel ] [ Help ]
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Appendix A: Project Notes

1. Pmod port JA, JB, JC and JD each have a dedicated I°C port, SPI port UART and octal GPIO. These
communications peripherals are multiplexed to the physical port via an HDL designed multiplexer. (Refer to the
diagram in the Typical System Architecture section.) An example of this can be seen in the maximPMOD.c file at
about the midpoint, as shown in the clip below.

// Configure the PMOD Port Multiplexers for the appropriate PMOD interfaces (ports a,hb, o, d)

wax_configure PMOD_port (PMOD_PORT TYPE_I2C,PMOD_PORT TYPE_SPI,FPMOD_PORT TYPE_GPIC, PMOD_PORT_TYPE_UART);

(Note that in Pmod port JE is not driven by the logic within this project.)

2. The functions in maximDeviceSpecificUtilities.c are used to access the major functionality provided by the
Maxim ICs. In general, these functions return an integer value (TRUE/FALSE) that describes whether or not the
function successfully completed. Although it is not required to check this return value, it is good programming
practice to do so.

3. Functions will typically require a peripheral port address. These ports are named as follows:
a. XPAR_IIC_O_BASEADDR
b. XPAR_SPI_0_BASEADDR
c. XPAR_AXI_UARTLITE_O_BASEADDR

4. GPIO calls receive a pointer to a Xilinx XGpio instance
a. XGpio portA;
b. XGpio_lInitialize(&portA, XPAR_AXI_GPIO_0_DEVICE_ID);

Since the functions return TRUE/FALSE as a pass/fail indication, when the functions return a value, that value is passed
back to the calling function via a pointer.

21



Zedboard Version

Analog Essentials Getting Started Guide

Appendix B: Project Structure and Key Filenames

Top level folder contains:
* Numerous source and intermediate (ISE generated)
* Top.ISE = main Xilinx ISE project file
* Verilog source code

= 'Lj W 1 4 - Top.v = top level wrapper which defines module I/0 and
i instantiates project hardware blocks such as clock DCMs,
|j _rlglj frequency counters, and peripheral port multiplexer.
= - Top.UCF = user constraints file. (pin mapping)
) _xmsags
() History
) ipcore_dir
|j iSECI:Iﬂﬁg SDK Workspace contains:
- ‘,__.-—-""' * \maximPMOD = C Project folder
= 'u_::' SdeDrkSDaEE \src\maximPMOD.c = demonstration application containing main.c
= - \src\utilities.c = generic system and FPGA helper functions
= “j maHImPMDD \src\maximDeviceSpecificUtilities.c = driver functions for modules
/] Deljug \src\platform.c = low-level routines, Xilinx generated
- » \standalone bsp = Board support package
l,j Src * \system_hw_platform = /Hardware/description/platform

) standalone_bsp_1
) system_hw_platform

7 I
"'j 5'!."5tE|TI ‘\\—_ System level folder contains:

[ | templates = All files for Zynq Processing System. Most of these

- files are generated by the Base System Builder

Ij xlrl}{_al-ItD_D_}{dh wizard. The user will not generally modify these files.)
) xst
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