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Getting Started with MicroZed

The Avnet MicroZed enables hardware and software developers to create or evaluate
Zyng™-7000 All Programmable SoC designs.

MicroZed has the unique ability to operate both standalone as well as a system-on-
module (SOM). The MicroZed Evaluation Kit includes a standalone MicroZed that
contains a fully functional Zynqg Processing System (PS) with peripherals as well as
enabling the Zynq Programmable Logic (PL) fabric. This PS system includes DDR3
memory, Flash memory, gigabit Ethernet, USB 2.0 Host, and a UART. The capabilities of
the MicroZed can be enhanced by plugging it onto a carrier card, which then enables up
to 108 I/Os for the user to define.

This Getting Started Guide will outline the steps to setup the MicroZed hardware. It
documents the procedure to run a simple Linux design to show a Linux application
running on the ARM° dual-core Cortex™-A9 MPCore™ Processing System (PS). Xilinx
Vivado Design Edition tools are also introduced where the design can be built from
scratch and customization options can be discovered. If Xilinx Vivado software is not
already installed, further resources to install the software, get updated and generate a
license are provided in Appendix C: Installing and Licensing Xilinx Software.
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What’s Inside the Box?

o
DEFINE
Ty AE o
FLEXIBIE Cozen OF

MicroZed Kit contents

e MicroZed
USB-A to Micro-USB-B cable
4GB microSD card
microSD to SD card adapter
Software

0 Xilinx Vivado™ Design Edition License Voucher for MicroZed designs
e Documentation

0 Getting Started Instruction card

==AVNET Page 5 of 43 /.) vicroZed
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What’s on the Web?

MicroZed is a community-oriented kit, with all materials being made available through
the Microzed.org community website.

Official Documentation:
e Schematics
e Bill of materials
e layout
e Hardware manual
e Board definition files

Tutorials and Reference Designs:
e Introductory material for beginners
0 Creating a Zyng hardware platform
0 Developing software in SDK
e Design examples
e Community projects

Training and Videos:
e Overview of MicroZed
e Introduction to Zyng
e Implementing Linux on the Zyng-7000 SoC
e Software Defined Radio on Zynq
e Using XADC on Zyng for Thermal Analysis
e Embedded System Design Flow
e ZynqGeek Blog

FLEXIBILITY REDEFINED
MICROZED. ORG
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MicroZed Key Features

e Processor
0 Zyng™-7000 AP SoC XC7Z010-CLG400-1
e Memory
0 1GBDDR3
O 128 Mb Quad-SPI Flash
O 4 GB microSD card
e Communication
O 10/100/1000 Ethernet
0 USB Host 2.0 and USB-UART
e Expansion connectors
0 2 MicroHeader connectors (108 single-ended, 48 differential pairs, Agile
Mixed Signaling (AMS))
0 Digilent Pmod™ Compatible header (8 MIO)
e Clocking
0 33.33333 MHz clock source for PS
e Configuration and Debug
0 Xilinx Platform Cable JTAG connector
e General Purpose I/0
O 1luserLED
0 1 push button

FLEXIBILITY REDEFINED
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Figure 1 — MicroZed Block Diagram
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MicroZed Basic Setup and Operation

The MicroZed QSPI Flash is preloaded with an example open source Linux build with a
RAMdisk file system. This document was created using a host PC running Windows 7
and the instructions apply directly to a Windows 7 host PC. It is recommended that the
host PC also have a wired (RJ-45 connector) Network Interface Card (NIC) that can
operate at 100 Mbps or 1000 Mbps.

This Getting Started Guide offers system developers examples of how to do several
things within Linux:

Exercise the microSD card

Interact with GPIO (LED and push button)
Use Ethernet for webserver and file transfer
Mount and use a USB memory stick

PwNPE

In addition to the items included in the kit, you will also need a CAT-5e Ethernet patch
cable and a USB memory stick to complete the exercises in this tutorial.

An image of the MicroZed in its expected out-of-box configuration is shown below along
with the locations of several key components.

Power Good LED Push Button JTAG Access

Digilent Pmod™

Compatible Header
10/100/1000

Ethemet and
USB-Host

z7ve-7z0x0-AsY~ [l wfsmoe

RST Button
MicroHeaders with Boot MODE Jumpers
108 User 10 DOMNE LED {JP1 and JP2 in top
(On Back) position for QSPI Boot)

Figure 2 — MicroZed Component Locations
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Hardware Setup

1.

D2

==AVNET Page 10 of 43 /. microZed
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The included microSD card must be formatted as FAT32. If this has not been
previously done, please do that now. Refer to Appendix A: Format the microSD
Card for specific instructions.

The PC network must be properly configured to communicate with the
MicroZed. Refer to Appendix B: Host PC Networking Configuration for
instructions to accomplish this.

A terminal program is required. Windows 7 does not come pre-installed with a
terminal program. Tera Term was used in this example which can be
downloaded from the Tera Term project on the SourceForge Japan page:
ttssh2.sourceforge.jp INstall Tera Term or another terminal program of your choice.

If not previously installed, go to www.microzed.org to download and install the
Silicon Labs CP2104 USB-to-UART driver.
www.microzed.org/sites/default/files/documentations/CP210x Setup Guide 1 2.pdf

Insert the 4GB microSD card included with MicroZed into the microSD card slot
(J6) located on the underside of MicroZed module.

G
Q3 BJTS

F O 2 385 i ik

Figure 3 — MicroZed Hardware Reference

FLEXIBILITY REDEFINED
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6. Verify the MicroZed boot mode (JP3-JP1) jumpers are set to QSPI card mode as
described in the Hardware Users Guide.

Figure 4 — MicroZed Jumper Settings

7. Connect the Ethernet cable between the MicroZed (J1) and the PC.

8. Connect the USB-UART port of MicroZed (J2) to a PC using the MicroUSB cable.
MicroZed will power on and the Green Power Good LED (D5) should illuminate.

9. Wait approximately 7 seconds. The blue Done LED (D2) should illuminate.

10. On the PC, open a serial terminal program. Tera Term is used to show the
example output for this lab document. Follow the instructions in the CP210x
Setup Guide to set the terminal as shown in Figure 5.

Tera Term: Serial port setup &J l
Port: COM9 -
Baud rate: 115200 -

Data: [E bit vJ l Cancel ‘

Parity: none -
Stop: 1 bit - Help

Flow control: none -

Transmit delay

I} msecfchar 0 msecfline

Figure 5 — Connect Tera Term to the proper COMXx port

11. Reset the processor by pressing and releasing the RST button (SW2).

12. When the terminal output from U-Boot and a countdown is observed, allow the
countdown to expire.

A successful boot is shown in the next figure.

MICROZED. ORG
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% COMS:115200baud - Tera Term VT =B %
File Edit Setup Control Window Help
onsole [ttyPSB] enabled, bhootconsole disabled -

pdevcfg FEABEAO._ps7?-dev—cfg: ioremap fBOAT7AAA to FOAGZBAA with size 1008
brd: module loaded
loop: module loaded
pgepipe e@BBdBBO._ps7-gspi: master is ungueuwed. this is deprecated
25p88 spiB.@: found s25f1129pil,. expected n25gl28
25p8@ spifd.A: s25f1129p1 (16384 Khytesd
of part partitions found on MID device =piB.@A
reating 5 MID partitions on '"spiB.@":
xAABAAARAARAA—AxARAAAA1AAAAA = “gspi-—fshl-uboot"
AxA0AAAA1 ARAAR—-BxARRARAL PRBRR “gepi-linux"
AxARAARAEARAAA—AxARAARAGL 2ARPR0 "qspi—deuice—tree"
xBABBE0G 2 BRAR—AxBHBRAA: ABRBA qspl rootfs"
JXBBBBBBCBBBBB BxBBEBBlBBBBBB : "gspi-hitstream"
xgspips eBABABBO_p=7?—qg=spi: at BXEBBBDBBB mapped to BxFAAL4BBHA,. irg=51
elBBBe: Intel(R> PRO-1AAA Hetwork Driver — 2.1.4-k
el@Bbe = Copyright(c) 1999 — 2812 Intel Corporation.
libphy: HEMACPS mii bus: probed
pemacps eB@BhBBA_ ps? ethernet: pdev—->id —1. baseaddr BxeBB8bBBA, irg 54
-hc1_hcd USE 2.8 ’Enhanced’ Host Controller ¢EHCI> Driver
ehci—pci: EHCI PCI platform driver
LPI transceiver vendor/product ID OxB8424.-8:x08007
ound SMSC USB3328 ULPI transceiver.
LPI integrity check: passed.
xushps—ehci xushps—ehci.B: ¥ilinx P8 USE EHCI Host Controller
pushbps—ehci xushps—ehci.B: new USB hus registered, assigned bus number 1
xushps—ehci xushps—ehci.B: irg 53, io mem BxAARARBGO
xusbhbps—ehci xushps—ehci.B: USB 2.8 started. EHCI 1.88
hub 1-@A:=1_8: USB hub found
hub 1-8:1.8: 1 port detected
Initializing USE Mass Storage driver...
shcore: registered new interface driver ush—-storage
8B Mass Storage support registered.
ousedev: PE/2 mouse device common for all mice
i2c sdev entries driver
padcps FEAA7100.ps?-xadc: Failed to reguest memory region
edhciz Secure Digital Host Controller Interface driver
edhciz Copyright{c? Pierre Ossman
edhci-pltfm: SDHCI platform and OF driver helper
mcB: SDHCI controller on eB1B8080A.ps7?-sdio [eﬂlBBBBB ps7?-sdio]l using ADMA
shcore: registered new interface driver usbhid
shhid: USE HID core driver
CP: cubic registered
ET: Registered protocol family 17
FP support vB.3: implementor 41 architecture 3 part 38 variant 9 rev 4
egistering SWP/SUPB emulation handler
dmatest: Started 1 threads using dmaBchanB
dmatest: Started 1 threads using dmaBchanl
dmatest: Started 1 threads using dmaBchan2
dmatest: Started i threads using dmaBchan3
1

dmatest: Started threads using dmaBchand

dmatest: Started threads using dmaBchanb

dmatest: Started 1 threads using dmaBchanb

dmatest: Started 1 threads using dmaBchan?

mcB: new high speed SDHC card at address 1234

mchlkB: mmcB:1234 SAB4G 3.63 GiB

drivers/rtc/hctosys.c: unable to open rtc device {(rtcB>
mmchlkB: pil

IP—-Config: Guessing netmask 255.255.255.8

IP-Config: Complete:

device=ethB, hwaddr=-88:8a:-35%:80:81:-22, ipaddr=122.168.1.18, mask=255.255.25
5.8, gw=255.255.255_ 255

host=192.168.1 .18, domain=, nis—domain={nonel
bhootserver=255_255_255_255,. rootserver=255_255_255.255,. rootpath=
RAMDISK: gzip image found at block 8

F5: Mounted root <ext2 filesystem? on device 1:8.

devtmpfs: mounted

reeing init memory: 164K

Btarting rcS...

++ Mounting filesystem

++ Setting up mdev

++ Starting telnet daemon

++ Starting http daemon

++ Starting ftp daemon

++ Starting ssh daemon

rc3 Complete

Zyng> xemacps eBBBLABA.pz7—-ethernet: Set clk to 124999998 H=
xemacps eBABhBAB.ps7?—ethernet: link up <18688-FULL>

Figure 6 — MicroZed U-Boot Booting Linux

microZed
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File System

1. This Linux image creates a file system on the DDR3 on MicroZed. Basic Linux
commands are available as you might expect on any linux system. CD into the
/bin directory.

| zyng> cd /bin/

2. Check the current working directory by typing the command below

zyng> pwd

5 COMD:115200baud - Tera Term VT

|Fi|e Edit Setup Contrel Window Help
Eynq} cd hin

ynog> pud
hin‘

Figure 7 — Print Working Directory

3. List the contents of /mnt by typing the command below

zyng> Is

z;E&} 1=

=zung> i

Figure 8 — List Contents

FLEXIBILITY REDEFINED
MICROZED. ORG
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4. To see full details, use the command below

zyng> Is -1
Eyngr 1z —1
total 216
L us e wx 1 root root ? MNov 27 2812 ' d
Lruncruncrus 1 root root ? Mov 27 2812 -2
1P L ws 1 root root ? Nouv 27 2812 -
L u s 1 root root ? Nov 27 2812 b d
RS KX 1 root root 868364 MNov 27 2812
Lruncruncrus 1 root root ? Mov 27 2812 -2
1P L ws 1 root root ? Nouv 27 2812 b d
LEURTG e U 1 root root ? Nov 27 2812 ' d
L us e wx 1 root root ? MNov 27 2812 —>
Lruncrunceus 1 root root ? Mov 27 2012 -2
L L 1 root root ? Nouv 27 2812 —>
L u e ws 1 root root ? Nov 27 2812 b d
Ly uncruncrurs 1 root root ? MHov 27 2812 -
Lruncrunceus 1 root root ? Mov 27 2012 -
L L 1 root root ? Nouv 27 2812 '
L u e ws 1 root root ? Nov 27 2812 b d
Ly uncruncrurs 1 root root ? MHov 27 2812 -
Lrucruxrux 1 root root ? Hov 27 32012 5 -2

Figure 9 — Detailed List Contents

5. To see file sizes, use the command du

zyng> du *

iy do *
addgroup
adduser
ash
hazebd

L4 bus yhox
cat
catv
rhattr

Figure 10 — Disk Usage

6. To see how much free disk space is available, use the command df

zyng> df

yng > df

ilesystem 1K-blocks Used Available Usex Mounted on
one L1i6808 a L1i6808 B stmp
deu/machlkﬂpi 3gpip8ge 4 gpipg4 B /mnt

llnﬂ\

Figure 11 — Disk Free

=SAVNET Page 14 of 43 ) vicrozed
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7. To find a file in the file system, use the command ‘find’. The command below
searches from the root directory looking for a file called “iperf”.

zyng> find / -name "iperf”

usr-hinsiperf
uni

Eynq} find / —name “Yiperft"

Figure 12 — Find a File

8. In the case with two executables with the same name, it might be useful to know
which one is found without explicitly spelling out the path. Command ‘which’ will
tell you the path of the executable to be run. Cd to the root directory then test if
iperf is in the path.

zyng> cd /
zyng> which iperf

ynig* which ipewrf
usr~binsiperf

Eynq} cd

Figure 13 — Which

A short list of several more useful file- and directory-oriented commands include:

e mkdir

e rmdir

e m

e chmod
[ J Cp

e mv

e |ess <file>

FLEXIBILITY REDEFINED
MICROZED. ORG
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Interact with GPIO (LED and push button)

With MicroZed booted to the Linux command prompt, the MIO GPIO hardware can be
accessed directly via the generic sysfs GPIO driver.

1. From the Linux command prompt, take a look at the GPIO driver class within /sys
subfolders.

Notice how the GPIO driver exports controls via sysfs. Here we see that GPIOs
are available for export via the export property.

[$ Is /sys/class/gpio/ |

¥ COM9115200baud - Tera Term VT = | B S
|Fi|e Edit Setup Control Window Help |

yngr ls ssysrsclasszs gpios
xport unexport

yng> [l

Figure 14 — Exploring the Sysfs Subsystem

2. Take a look at the MicroZed schematic and determine which 10 pin the MIO LED
D3 (sheet 5) is connected to.

Fa_MIVII_dul =

"
PS MI036 501 (1 e B
PS_MI037_501 | =t . b
FALIOERLET] |8 USB DT SO_CLK >4[3B]

i o TEEOe | s e CosmRE—
PS_MIO41_501 q% L SD_CMD > 4[3B] s
PS_MIO£2 501 455 SD_D0_>4[3A]
PS_MIO43_501 | SD_D1_>4[3A]
P MIO44 501 [l D Dz 4034 LTS GKRKT
PS_MI045501 [<i SD_D3_4[3B]
PS_MIO46_501 {<¥or: SO.CD__ J4[5B] R14 Q
PS_MI047_501 | AAVE T30 .
Mo 812 USB _UART RXD o MMBT3904LT1G
Moty o G2 USB_UART TXD
PS_MIO50_501 qrgga — . =
PS_MIO51_501 |2 - = ¢
PS_MI052 501 [<iely =TH MOC GND
PS_MIO53_501 |- W1
) 1 2
. 4 PEER
_B10 PS SRSTE =3
PS_SRST_B_501 | T Yoo
Re8
475K
33V
4[4C] {_PS_SRST# T 18V an we

Figure 15 — MicroZed Schematic Snippet Relating to MIO LED D3

FLEXIBILITY REDEFINED
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3. Inlooking at the schematic, you should have determined that the MIO LED D3 is
connected to pin B14 which corresponds to PS_MI047. Using MIO number 47,
export the corresponding GPIO device to the sysfs file system so that the GPIO
controls for PS_MIO47 can be used.

This is done by using the echo command to send the number 47 to the gpio
device class export property.

Then evaluate the GPIO folder again to verify that the new gpio47 device has
been exported to the sysfs file system.

$ echo 47 > /sys/class/gpio/export
$ Is /sys/class/gpio/

Notice that the export property has caused the gpio47 node to become
available. Behind the scenes, the GPIO driver received a write call and used the
47 parameter entry to determine which GPIO channel to enable and export
control properties for. In the next steps, we will explore the function of the
properties of the newly enabled gpio47 node.

8 COM9:115200baud - Tera Term VT = Lo

|FHE Edit Saip Control  Window Help

yng*» ls ssys/class/gpios

xport unexport

yng* echo 47 > /sys/class/gpiosexport
vng>* ls Asys/classAgpios

xport unexport
yng >

Figure 16 — Exporting GP1047 Controls Via the Sysfs Subsystem

4. Evaluate the new gpio47 node that was exported in the previous step.

|'$ Is /sys/class/gpio/gpio47

Notice that this node contains several properties which would normally be
associated with a GPIO control.

Two of these properties are useful for this lab: the direction property and the
value property.

The direction property is writable and controls whether the GPIO driver
configures the controller for input or output. This property can be assigned
either an in value or an out value.

FLEXIBILITY REDEFINED
MICROZED. ORG
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The value property is read/writable and reflects either the output logic state of
the GPIO when the direction property is set to out or reflects the input logic
state of the GPIO when the direction property is set to in.

P ™

I\, COM9:115200baud - Tera Term VT =NRCN X
|FHE Edit Setup Contrel Window Help

yngr ls AsyssclassAgpios

xport unexport

yngr echo 47 > /sys/class/gpiosexport
yng» ls ssysselassAgpios

xport unexport

yng» 1s ssysselasssgpiosgpiod?

ctive_low direction power uevent
edge value

yng> 0

Figure 17 — GP1047 Control Properties Via the Sysfs Subsystem

5. Modify the direction property of the gpio47 node and set it to an output.

|$ echo out > /sys/class/gpio/gpiod47/direction

6. Modify the value property of the gpio47 node and watch the MicroZed D3 LED as
the command input is entered.

|$ echo 1 > /sys/class/gpio/gpiod7/value

USR Push Button
SW1

Figure 18 — MicroZed LED and Push Button

MICROZED. ORG
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Did you observe a change in state on D3 LED?

Modify the value property of the gpio47 node again and watch the MicroZed D3
LED as the command input is entered.

|$ echo 0 > /sys/class/gpio/gpiod7/value

7. Continue experimenting with different inputs to the value. Which values are
accepted, and which are ignored? How effective do you think it would be to
implement a PWM control on this output using only software timing?

P

£ CQW9:115200baud - Tera Term VT = | B [
File Edit Setup Contrel Window Help

zyng> ls ssyssclasssgpios

expoprt unexport

zung> echo 47 » ssys/classAgpiosexport
zyngr ls ssyssclasssgpios

expoprt unexport

zung> ls /syssclass/gpios/gpiod?

active_low direction uevent
edge value

zung> echo out > ~sys/classsgpiosgpiod?/direction
zyngr echo 1 » Asuszsclasssgpiosgpiod?Avalue

=zuyng> echo B > Ssussclass/gpiosgpiod?/value

Eung>

Figure 19 — Modifying the GP1047 value Property

8. Perform a similar exercise using MIO push button SW1 as an input device. Take
a look at the MicroZed schematic (or Figure 15) and determine which IO pin the
MIO push button SW1 is connected to.

9. In looking at the schematic, you should have determined that the MIO push
button SW1 is connected to pin B9 corresponding to PS_MIO51. Using this MIO
number, export the corresponding GPIO device for use and evaluate the GPIO
folder again.

|$ echo 51 > /sys/class/gpio/export

FLEXIBILITY REDEFINED
MICROZED. ORG
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10. Modify the direction property of the gpio51 node and set it to input.

|$ echo In > /sys/class/gpio/gpio51/direction

11. Read the value property of the gpio51 node.

|$ cat /sys/class/gpio/gpio51/value

12. Using the up arrow key on the keyboard to repeat a command in the command
line history, repeat the above command while pressing the MIO push button.
Did you observe a change in state of the value property read from the push
button?

13. Continue experimenting with reading the different input states from the value
properties. How effective do you think it would be to poll the push buttons for
changes in state?

P

% COMS:115200baud - Tera Term VT = (0

File Edit Setup Control Window Help

yng* ls s/syssclasssgpios

xport unexport

uyng>» echo 47 > rssys-sclass/gpiosexport
yngr ls s/syssclasssgpios

xport unexport

yng?» ls ssyssclasssgpiosgpiod?

ctive_low direction uevent
edyge value

yng> echo out > ssus-sclasssgpiosgpiod?sdirection
yng* echo 1 » Asyssclass/gpiosgpiod?svalue

yng* echo B > Asyssclass/gpiosgpiod?svalue

uyng>» echo 51 > rssys-sclass/gpiosexport

yng* cat ssyssclassAgpiosgpioSlsvalue

uyng» cat ssyssclasssgpiosgpioSl-svalue

yng* cat syssclassAgpiosgpioSl-svalue

yng* cat ssyssclassAgpiosgpioSlsvalue

yng>

Figure 20 — Reading the GPIO51 value Property
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14. Think how you might use the button to control the LED. When the button is
pushed, it produces a ‘1’ and when not pushed a ‘0’. Lighting the LED requires
that you send it a ‘1’ and to turn it off a ‘0’.

Turn off the LED. Then, while holding down the push button, enter the command
below.

$ echo 0 > /sys/class/gpio/gpiod7/value

<now hold down the push button>

$ cat /sys/class/gpio/gpio51/value > /sys/class/gpio/gpio47/value
<now let off the push button>

$ cat /sys/class/gpio/gpio51/value > /sys/class/gpio/gpio47/value

15. Now create a script with an infinite loop that does this continuously. If you are
comfortable using the vi editor, feel free to do so. Otherwise, the following set of
commands will also do the job to create script pb_lights_led.sh.

cd /

echo while : > pb_lights led.sh

echo do >> pb_lights_led.sh

echo *““cat /sys/class/gpio/gpio51/value >
/sys/class/gpio/gpiod7/value” >> pb_lights_led.sh
$ echo done >> pb_lights_led.sh

$ chmod 755 pb_lights_led.sh

$ ./pb_lights_led.sh

8PP

16. Hit Ctrl-C in the terminal window after you have enjoyed the satisfaction of
seeing the LED light whenever you push the button.
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Ethernet Operations

The MicroZed example Linux system implements a Dropbear SSH server, ftpd FTP server,
and Busybox httpd HTTP server at startup. Refer to the documentation on each of these
server implementations if you are interested in using them beyond the scope of this

document.

1.

The default IP address of MicroZed Ethernet is set to 192.168.1.10. This can be

verified with the output returned by the 1 fconfig command.

% COM9:115200baud - Tera Term VT = | B |
File Edit Setup Control Window Help
zuyng> ifconfig
ethd Link encap:Ethernet HYaddr BB:BA:35:80:01:22
inet addr:192.168.1.10 Becast:192.168.1.255 Mask:255_255_255.8
UP BROADCAST RUNNING MULTICAST MTU:15688 Metric:1
R packets:3563 errors:@ dropped:B@ overruns:@ frame:@
TH packets:8% errors:@ dropped:8 overruns: 8 carrier:@
collisions:@ txgqueuelen:1088
RX bytes:336978 (329.8 KiB) TH hytes:3738 (3.6 KiB>
Interrupt:54 Base address:BxbhbB@a
lo Link encap:Local Loopback
inet addr:12?_A.A.1 Mask:255.4.8.8
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packetsz:@ errorz:fA dropped:B overruns:@ frame:@
T packetsz:0 errors:@ dropped:8 overruns:B carrier:@
collisions:@ txgueuelen:@
RX bytes:@ <B.8 B> TX bhytes:@ (B.8 B>
Eung> |

Figure 21 — MicroZed IP Address Revealed with ifconfig Command
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2. The most simple connectivity test is to use the ‘ping’ command. Try pinging your
laptop with the following command (assuming you used the address given in the
setup section of this document). Hit Ctrl-C when you are satisfied.

zyng> ping 192.168.1.100

. COMY:115200baud - Tera Term VT E=NECE X
File Edit Setup Control Window Help

Interrupt :54 Base address:Bxb@Ba -
lo Link encap:Local Loophack

inet addr:127.8.8.1 HMask:255.8.8.8

UP LOOPBACK RUNNING MIU:65536 Metric:1

R¥ packets:-B errors: @ dropped:8 overruns:@ frame:8
TZ packets:®B ervors:A dropped:A overruns:A carrier:f
collisions:B@ txgueuelen:B

RX bytes:8 {B.8 B> TH hytes:@ (B.8 B>

syngy ping 192.168.1.1688

PING 192.168.1.1808 (192.168.1.108>: 56 data bytes

b4 hytes from 192_.168.1_108: seq=08 ttl1l=128 time=3.134 nms
64 hytes from 192_168.1.1088: seq=1 tt1=128 time=2_.580 ns
b4 bytes from 192.168.1.108: seqg=2 tt1=128 time=1.186 ns
bd hytes from 192 _168.1_10U08: seq=3 tt1l=128 time=1.862 ms
b4 hytes from 192_168.1.188: seq=4 tt1=128 time=2_.083 ns
64 hytes from 192_168.1.108: seq=5 tt1=128 time=2.007 n=
bd hytes from 172.168.1.1008: seq=b tt1=128 time=1.788 ms
b4 hytes from 192_.168.1.108: seq=7 ttl1l=128 time=1.253 nms

——— 122.168.1.188 ping statistics ——

B packets transmitted, 8 packets received, B:x packet loss
round—trip minsavgsmax = 1.106-1_.976-3.134 m=

zung> i

Figure 22 — Ping the Laptop

3. Likewise, you can ping the MicroZed from the Laptop. Open a Windows
command prompt, and enter command ‘ping 192.168.1.10’

ER Command Prompt |£|E|_E_hj

Microszsoft Windows [Wersion 6.1.76611
Copyright <c»> 208? Microsoft Corporation. All rights reserved.

C:\UserssB024974ping 192.168.1.18

Pinging 192.168.1.18 with 32 hytes of data:

Reply from 172.168.1.18: bytes=32 time=1ms TTL=64
Reply from 172_.168.1.18: bytes=32 time=1ms TTL=64
Reply from 192_168.1.18: bytes=32 time=1ms TTL=64

Reply from 192.168.1.18: bytes=32 time=1ms TTL=64

Ping statistics for 192.168.1.18:

Packetz: Sent = 4, Received = 4, Lost = @ (8% loss),
Approximate round trip times in milli—seconds:

Minimum = ims, Maximum = ims, Average = 1ms

C:vUserswB24774>

Figure 23 — Ping the MicroZed
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4. To view the MicroZed embedded webpage, open a web browser (such as Firefox)
and browse to the MicroZed IP address http://192.168.1.10/ as the URL. The
MicroZed webpage should open in the browser. This is the default webserver
provided through the Xilinx distribution. Note that many of the links point to
internal Xilinx sites so they aren’t all operational.

— o
I 1 Zynq-?ObO Extensible Processing Platfor... |T‘
% 192,168,110 @ |B- Googie A2 ¥+ @& EB-
Signin Language Documentation Downloads Contact Us i

(: Xl |_| N Xuo enter keywords £

Advanced Sesrch | _

Innovation Products Applications Support Buy About Xilinx

Zyng-7000 EPP Linux Solution

The Zyng™-7000 EPP Linux solution combines the benefits of the Linux open source operating system together with a customized Downloads
solution geared towards designing software applications on this platform
= Zyng-7000 EPP Linux Image

This solution provides: & QEMU Emulator

= Fullytested and user ready, out-of-the-box solution targeting Zyng-7000 EPP boards = Mentor Sourcery CodeBench
= Board support package and drivers that are merged into mainline kernel.org tree, providing the benefits of latest kernel GNU toelchain
features

» Linux kernel that use device tree for run-time configuration which allows the same kernel image to run on different hardware
configurations

= QEMU system model of the Zyng processing system to run and debug software applications Developer Resources
= Access to a growing community of software developers interested in the Zyng-7000 EPP platform . 1SE® De Suite
» Access to world-class commercial solutions from Linux partners é" - 41292:};’;'}

= Zyng-7000 EPP Extensible
Zvno-7000 EPP Linux Developer Resources Virhisl Platfnrm
4 m 3

Figure 24 — MicroZed Webpage Shown In PC Host Browser

5. Using an SSH client, you can open a secure terminal connection to the target
MicroZed using the 192.168.1.10 IP address. In Tera Term, select File > New
Connection.

Select the radio button for TCP/IP.

Under Service, select the radio button for SSH.

Uncheck the History box.

In the Host: dialog, type ‘192.168.1.10’ then click OK.

6.
7.
8.
9.

Tera Term: Mew connection ﬁ

© TCPJIP Host: 192.168.1.10| -
[C] Histary

Service: O Telnet

@ SSH SSH version:

TCP portit: 22

) Oth
) er Protocol: |UNSPEC ~
) Serial COM3: Intel[R) Active Management Te

[ OK l I Cancel ] I Help ]

Figure 25 — Setup SSH Connection in Tera Term
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10. A Security Warning may pop up. Click Continue.

SECURITY WARNING (Eo

There is no entry for the server "192.168. 1. 10" in your
list of known hosts. The machine you have contacted
may be a hostile machine pretending to be the server.

If you choose to add this machine to the known hosts list
and continue, then you will not receive this warning
again.

The server's host key fingerprint is:

5fic4:43:18:53:95:F1:88:41:1: 73: 28:35:ad:92: 1]

+——[ECDS4 256]1—+ -
*g

|

| +.@ . |
| + EBE . |
| x* % O |
| o E + |
| .o . |
| |
| |
| |

[m]

Add this machine and its key to the known hosts list

[ Continue ] [Disccnnect ]

Figure 26 — Tera Term SSH Security Warning

11. Once the terminal connects, the remote system will prompt for a login. Use the
user name root and the passphrase root to complete the connection.

55H Authentication EI_IE

Logging in to 192,168, 1.10

Authentication required.

User name:  root

Passphrase:  eees|
Remember password in memory
[ Forward agent

(@) Use plain password to log in

() Use RSA/DSA/ECDSA key tologin | Private key file:

Use rhosts to log in (55H1)

£

FosT private key

() Use challenge fresponse to log in(keyboard-interactive)

(7) Use Pageant

[ QK ] [ Disconnect ]

Figure 27 — Login as root
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12. The session acts as a remote terminal and commands can be entered as you
would on the local serial console, like ‘pwd’ or ‘Is’ or ‘cd’

& 192.168.1.10:22 - Tera Term VT = | Bl |
File Edit Setup Control Window Help

otal 8@

yng» cd /

yngr 1s -1

otal 869

PU—1r——P—— 1 root root 256 Nov 27 2812 README
PUXP—XP—X 2 root root 2048 HNov 27 2812
PUXP—XP—X 6 root root 2588 Jan 1 AA:8A
PUXP—XP—X 5 root root 1824 Jan 1 AA:8A
PUXPUXPUX 3 root root 1824 Hov 27 2812
PUXP—XP—X 3 root root 1824 Hov 27 2812
PUXP—XP—X 12 root root 1824 Hov 27 2812
Lrucruxcrux 1 root root 11 Hov 27 2812 —>
PUX—————— 2 root root 838656 Mov 27 2812
PUXP—XP—X 2 root root 32768 Jan 1 BA:88
PUXP—XP—X 2 root root 1824 Hov 27 2812
P—XP—XP—X 64 root root A Jan 1 BA:88
PUXP—XP—X 2 root root 1824 Jan 1 B82:38
PUXP—XP—X 2 root root 1824 Hov 27 2812
PoXP—XP—X 12 root root A Jan 1 B8A:88
PUXPUXPUL 2 root root 48 Jan 1 B0:80
PUXP—XP—X 1 root root 481 Hov 27 2812
PUXP—XP—X 6 root root 1824 Hov 27 2812
PUXP—XP—X 5% root root 1824 Hov 27 2812

yng >

Figure 28 — Remote MicroZed Terminal via SSH Session

13. Logout and close the remote session with the ex it command.

14. Open a Windows Command Prompt.

15. Connect an FTP session to the remote host with the command Ftp
192.168.1.10 and use the login root. You can use the ftp session to transfer
files back and forth across the network to MicroZed.

16. Close the ftp session using the quit command.

=SAVNET Page 26 of 43 ) vicrozed

— FLEXIBILITY REDEFINED
—_— MICROZED.ORG



MicroZed Getting Started Guide

EX Command Prompt

20A Operation successful
158 Directory listing
ME

linuxec
lost+found

226 Operation successful

ftp: 129 hytes received in B.A1Seconds 21 .58Khytes~sec.
ftp> put test.txt

208 Operation successful

158 0k to send data

226 Operation successful

ftp: 14 bytes sent in B.875econds B.21Kbhytes- sec.

ftp> get README

208 Operation successful

158 Opening BINARY connection for README (256 bytes)
226 Operation successful

gtp; %56 bytes received in B.8B5econds 256080_00Khytes./sec.
tp 5

2@P Operation successful

158 Directory listing

README

hin

226 Operation successful

ftp= 139 bytes received in B.8B5econds 13%.808Kbytes/sec.
ftp» guit

221 Operation successful

C:~Temp>

Figure 29 — MicroZed FTP Session
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USB-Host and microSD Card

This demo shows how a high speed USB communications peripheral connected to the
Processing System (PS) of Zyng-7000 AP SoC can be used to extend the functionality of
MicroZed. The MicroZed USB 2.0 is designed as Host only. With a bit of simple rework, it
can be modified to be either Device or OTG as well.

At the same time, the microSD card will be mounted and exercised.

Since MicroZed is powered from the USB-UART, there is only a very limited amount of
power to share with the USB-Host port. Additionally, there is only one port. To connect
multiple USB devices with the MicroZed or to connect higher power USB peripherals,
connect a powered hub to the USB-Host port. USB devices attached to this hub can
then also be accessed in Linux.

1. Connect the USB memory stick to your PC. Format as FAT32 or NTFS. Create a
simple text file on the memory stick then eject from the PC.

2. Connect the USB memory stick to the MicroZed Type A USB connector
underneath the RJ45 on J1.

3. The USB memory stick should enumerate and the device indication should
display on the serial console. Two examples are shown below. In Figure 30, the
primary partition of the USB memory stick is enumerated as device /dev/sda.

In Figure 31
. COM2:115200baud - Tera Term VT = | B |t
File Edit Setup Control Window Help
yng» ush 1-1: new high—-speed USB device number 28 using xushps—ehci o~
csil2 & ush—storage 1-1:1.8
csi 12:8:8:8: Direct—Access CBHM Flash Dizk B PQ:- B ANSI: 2
d 12:8:8:8: [sdal 2044?28 512-byte logical hlocks: (1.84 GB/??B MiB>
d 12:0:8:8: [sdal VWrite Protect iz off
d 12:0:8:8: Attached scsi generic sgB type @
d 12:8:8:8: [sdal No Caching mode page present
d 12:0:8:8: [=sdal Assuming drive cache: write through
d 12:A:8:8: [zdal Mo Caching mode page present
d 12:A:8:8: [=zdal Assuming drive cache: write through
sda:
d 12:8:8:8: [sdal Mo Caching mode page present
d 12:8:8:8: [sdal Assuming drive cache: write through
d 12:8:8:8: [sdal Attached S5CEI removable disk
yng> |

Figure 30 — USB Drive Enumerated as /dev/sda
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¥ COMS:115200baud - Tera Term VT = | B S
File Edit Setup Control Window Help

yng» uzh 1-1: new high—speed USB device number 21 using xushps—ehci ~
csild = usb—storage 1-1:1.8

czi 13:8:8:8: Direct—-Access Hizun Flash Di=sk 2.18 PQ: B ANSI:- 2

d 13:8:8:8: [sdal 1838136 512-byte logical blocks: (527 MB/582 MiB>

d 13:8:8:8: [sdal Urite Protect is off

d 13:8:8:0: Attached scsi generic sgB type @

d 13:8:8:8: [sdal No Caching mode page present

d 13:8:8:8: [sdal Assuming drive cache: write through

d 13:8:8:8: [=dal No Caching mode page present

d 13:8:8:8: [=dal Assuming drive cache: write through

sda: =sdal

d 13:8:8:8: [=dal No Caching mode page present

d 13:8:8:8: [=dal Assuming drive cache: write through

d 13:8:8:8: [sdal Attached SCEI removabhle disk

yng> 0

Figure 31 — USB Drive Enumerated as /dev/sdal

4. The default Linux image mounts the SD Card at /mnt. First, we will unmount the
SD Card with the following commands.

zyng> cd /
zyng> umount /mnt

5. Use ‘df’ to see that the device at /mnt is no longer there.

| zyng> df
yng> df
ilesystem 1K-hlocks Used Available Usex Mounted on
une} LisBBA a LisBBA B stmp
* LA

Figure 32 — Nothing Mounted at /mnt

6. Now, we will create mount points for both the memory stick and the sdcard

zyng> cd /mnt
zyng> mkdir memstick
zyng> mkdir sdcard

7. Now re-mount the SD card and check to see if it mounted properly.

zyng> mount /dev/mmcblkOpl /mnt/sdcard/

zyng> df
yng» mount ASdev/mmchlkBpl smnt/sdcard”
yng> df
ilesystem 1K-bhlocks Used Available Usex Mounted on
one Lic8AA a Lic8AA B8:x /tmp
deu;mmchlkﬂpi 38010888 4 38A1884 B8: /mntssdcard
wnyg

Figure 33 — SD Card Successfully Mounted

FLEXIBILITY REDEFINED
MICROZED. ORG

%A\INET@ Page 29 of 43 .) microZed
- &



MicroZed Getting Started Guide

8. Mount the enumerated USB device to the /mnt/memstick mount point and
check the contents. Depending on what you saw on the screen (sda or sdal), you
will need to select the appropriate commands below. In this example, the
memory stick has two files that were previously copied to the memory stick.

For /dev/sda

zyng> mount /dev/sda /mnt/memstick
zyng> Is /mnt/memstick

For /dev/sdal

zyng> mount /dev/sdal /mnt/memstick
zyng> Is /mnt/memstick

yngy mount sdevssdal /mnt-/memstick

vngx df

ilesystem 1K-blocks Used Available Usex Mounted on
one 5168080 a 5168808 @x stmp
dev/mmchlkBpl J801088 4 J8fio84 8 smntssdcard
dev zdal £14768 8 14752 @ smntsmemstick

vng» 1ls s/mntsmemstick
yng
Figure 34 — SD Card Successfully Mounted

The microSD and USB drive are now mounted into the root file system at the mount
points which enables read and write file operations to the device’s file system.

9. Print the contents of a text file to test reading from the file system.

zyng> cd /mnt/memstick
zyng> cat test.txt

B COM9:115200baud - Tera Term VT =RACIN X

—_—

File Edit Setup Control Window Help |

yng? cd s/mnts/memstick ~
ung» cat test.txt

esting ush

vnet

yng

Figure 35 — Reading a Text File from Memory Stick

10. Now we’ll test writing to the memory stick by creating a new text file. A Linux
editor such as vi is fully functional on this system. You can use vi if you are
comfortable. Otherwise, use the command below to write the file. Then print it
back to make sure it worked.

zyng> echo ""MicroZed i1s Awesome™ > new.txt
zyng> Is
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| zyng> cat new.txt

¥ COMB9:115200baud - Tera Term VT = | B S
|Fi|e Edit Setup Control Window Help
vngy cd A/mnt/memstick ~

vng» cat test.txt

esting ush

vnet

vng > pud

mnt-/memstick

yng?» echo "MicroZed is Awesome' > new.txt
vng» l1s

yngy cat new.txt
icroZed iz Awesome
ynq?

Figure 36 — Writing a Text File to a Memory Stick

11. The device should be cleanly un-mounted from the system before it is removed
or the board powered off.

zyng> cd /mnt
zyng> umount memstick

Note: If the device cannot be un-mounted or if a “Device or resource busy” message is
shown, make sure that no files or folders of the mounted file system are currently open
or that the current working directory is not part of the mounted file system.

12. Remove the memory stick. Plug it into the PC and verify the new. tXxt file is
there.

13. Repeat steps 10 through 12 for the microSD card and mount point /mnt/sdcard.

Boot Linux from the microSD Card

All of the previous experiments can be repeated after booting Linux from the microSD
card. Refer to Appendix E: Boot MicroZed from the microSD Card for more information.

FLEXIBILITY REDEFINED
MICROZED. ORG

==AVNET" Page 31 0f 43 /.) microZed
- &



MicroZed Getting Started Guide

Getting Help and Support

Avnet Support

MicroZed is a versatile development kit, with all technical support being offered through
the MicroZed.org website support forums. MicroZed users are encouraged to
participate in the forums and offer help to others when possible.

For questions regarding the MicroZed community website, please direct any questions
to:

MicroZed.org Web Master — webmaster@microzed.org

To access the most current collateral for MicroZed please visit the community support
page at:

www.microzed.org/content/support

Once on the MicroZed.org support page:

To access the latest MicroZed documentation, click on the Documentation link:

Documentation

' Documentation

To access the latest reference designs for MicroZed, click on the following link:

A

To access the MicroZed technical forums, click on the following link:

Reference Designs

Q Support Forums

Ask, Discuss & Discover

Xilinx Support
For questions regarding products within the Product Entitlement Account, send an
e-mail message to the Customer Service Representative in your region:

Canada, USA and South America - isscs_cases@xilinx.com
Europe, Middle East, and Africa - eucases@xilinx.com
Asia Pacific including Japan - apaccase@xilinx.com
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For technical support including the installation and use of the product license file,
contact Xilinx Online Technical Support at www.xilinx.com/support. The following
assistance resources are also available on the website:

e Software, IP and documentation updates

e Access to technical support web tools

e Searchable answer database with over 4,000 solutions
e User forums
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Appendix A: Format the microSD Card

The MicroZed Evaluation Kit ships with a blank microSD card. To ensure it is ready to be
used in Linux and later as a boot source, it must be properly formatted. To use the
microSD card as a boot device, it must be formatted as FAT32.

The following operations were performed on a Windows 7 PC using a built-in SD Card
slot. If an SD Card slot is not available on your PC, you will need to purchase an SD Card
device or a USB-based microSD adapter.

1. Insert the microSD card into the included SD Adapter.

2. Insert the SD adapter into the SD Card slot and wait for it to enumerate as a
Windows drive. If prompted by Windows when inserting the SD card, select the
Continue without scanning option.

& Doyouwant to scan and fix Removable Disk (H:)?

There might be a problem with seme files on this device or disc, This
can happen if you remove the device or disc before all files have been
written to it.

< Scan and fix (recommended)
This will prevent future problems when copying files to this
device or disc.

= Continue without scanning

Figure 37 — Windows Prompt for Scanning and Fixing an SD Card

3. Find the assigned SD Drive in Windows Explorer.
4. Right-click and select Format.
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5. Select the File System to be FAT32. The Allocation unit size can be set to Default.

Click Start.
Format SD (K] [

Capacity:

|3.63G8 -|
File system

| FAT32 (Default) -|

Allocation unit size

[Default allocation size - ]

[ Restore device defaults

Volume label

Format options

Quick Format
Create an M5-DOS startup disk

[ Start ] [ Close ]

Figure 38 — Format the microSD Card

6. As stated in the warning dialog, formatting will erase all data on the disk. Click OK.

Format SD (K3 S|

I_ WARNIMG: Formatting will erase ALL data on this disk.
I2 To format the disk, click OK. To quit, click CAMCEL,

[ oK ] [ Cancel

Figure 39 — Formatting Will Erase
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7. If all goes well, you will get a message stating Format Complete. Click OK.

Formatting SD (K S|

Figure 40 — Format Complete

8. Click Close in the Format dialog box.
9. To double-check your card, right-click on the drive in Windows Explorer and select

Properties. Notice the File system displayed as FAT32. Click OK to close.
£ SD (K Properties (S

General |Too|s I Hardware | Sharing | ReadyBoost I Customize | Acronis F{ecmreryl

Removabmessk

Type:
File s

. Used space: 4 (056 bytes 400 KB
. Free space: 3.852.310.016 bytes 362GB
Capacity: 3.852 314 112 bytes 362GB

Dirive K

[ OK ][ Cancel ] Apply

Figure 41 — Properties of the microSD Drive
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Appendix B: Host PC Networking Configuration

This tutorial utilizes the Gigabit Ethernet hardware and networking capability of
MicroZed. To complete this tutorial, you may have to configure the network properties
on your PC. The following steps will guide you through this process for a Windows 7
host PC.

1. Attach a standard Ethernet Cable between MicroZed Gigabit Ethernet Port (J1) and
the host PC network interface adapter.

2. Open the Change adapter settings from the Start-> Control Panel->Network and
Sharing Center.

Lt « All Control Pan... » MNetwork and Sharing Center - || Search Control Panel

Control Panel Home

E1

View your basic network information and set up connections

i | 4 i See full ma
Lhange adapter setlings i
Change adapter settings [}.&‘ ;—EE % t,..*u P
Ch o d shari N
i USHOMOON Unidentified network Internet
(This computer)
View your active networks Connect or disconnect
Access type: Mo Internet access
Connections: ,*E Local Area
% Unidentified network . \F:ﬂ””e{tﬁ:t .
W VMuware Metwor
" Public network " Adapter Vhnett
U VMware Network E
Adapter VMnetd

Change your networking settings

{‘i- Set up a new connection or network
=

Set up a wireless, broadband, dial-up, ad hoc, er VPN connection; or set up
a router or access point,

ﬁ_ Connect to a network
Connect or reconnect to a wireless, wired, dial-up, or VPN network

See also connection.

HomeGroup '-a Choose homegroup and sharing options M

INEwar Gt Access files and printers located on other network computers, or change
Windows Firewall sharing settings.

_ -

Figure 42 — Network and Sharing Center
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1. Inthe Network Connections window, right-click on the Local Area Connection

adapter entry corresponding to the network interface that is connected to
MicroZed and select Properties.

‘ @ » Control Panel » Metwork and Internet » Network Connections » - Search Network Connections pel |
Organize Disable this network device Diagnose this connection Rename this connection > =~ [0 @
=
Name Status Device Name Connectivity
‘ Local Area Connection Unidentified network Intel(R) 82579LM Gigabit Netwo... No network access
T Local Area Connection2 | B Disable Cisco Systems VPN Adapter for ...
VMware Metwork Adapter Status fied network VMware Virtual Ethernet Adapte... No network access
VMware Network Adaptes Diagnose ified network Viware Virtual Ethernet Adapte...  No Internet access
il Wireless Network Connec| ®  Bridge Connections Intel(R) Centrino(R) Advanced-...
Create Shortcut
Delete
% Rename
< & Properties v

Figure 43 — Network Connections

2. In Local Area Connection Properties, select Internet Protocol Version 4
(TCP/1Pv4), then click the Properties button.

2 - Al
@ Local Area Connection Properties u

Networking | Sharing

Connect using
KF Intel(R) 82579LM Gigabit Network Connection

0% Client for Microsoft Networks -
By /Mware Bridge Protocol T
gDaiarrmnistic Metwork Enhancer

SQDS Packet Scheduler

gﬁ\e and Printer Sharing for Microsoft Netwarks
-i- Intemet Protocol Version & (TCP/IPvE)
Y, FrtocolVesin 4 (12/Pv3 | -
[ —

Description

Transmission Control Protocal/Intemet Protocol. The default
wide area network protocal that provides communication
across diverse interconnected networkcs

This connection uses the following items:

Figure 44 — Local Area Connection Properties
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3. Setthe IP address to 192.168.1.100, the Subnet mask to 255.255.255.0, and the
Default gateway to 192.168.1.10 in the Internet Protocol Version 4 (TCP/IPv4)
Properties window and then click the OK button.

s

Internet Protocel Version 4 (TCP/TIPvd) Properties M

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IF settings.

(") Obtain an IP address automatically
@ Use the following IP address:

IF address: 192 . 168 . 1 . 100
Subnet mask: 255,255,255, 0
Default gateway: 192 . 168 . 1 . 10

CObtain DMS server address automatically

@ Use the following DMS server addresses:

Preferred DMS server:

Alternate DMS server:

[ validate settings upon exit

[ oK ][ Cancel ]

Figure 45 — Internet Protocol Version 4 (TCP/IPv4) Properties

The host PC networking is now configured and ready to proceed with the remainder of
the tutorial.
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Appendix C: Installing and Licensing Xilinx Software

Install Vivado Design Edition

The MicroZed XC7Z010-CLG400-1 Zyng-7000 AP SoC device development is supported
by Vivado WebPACK licensing. MicroZed also comes with an entitlement voucher to a
seat of Vivado Design Edition which is device locked to a XC7Z2010-CLG400-1 Zyng-7000
AP SoC device. The Design Edition software is an advantage over WebPACK as it adds
the Logic Analyzer capability. See

http://www.xilinx.com/products/design tools/vivado/vivado-webpack.htm

This software can be downloaded online at:
www.xilinx.com/support/download/index.htm

You can also request a free DVD from
www.xilinx.com/onlinestore/dvd fulfillment request.htm

If a full seat of ISE Embedded or System Edition has already been installed, then no
further software will be needed. Please check online for any updates at:
www.xilinx.com/support/download/index.htm

For detailed instructions on installing and licensing the Xilinx tools, please refer to the
Vivado Design Suite User Guide Release Notes, Installation, and Licensing (UG973)
available on the Xilinx website:
http://www.xilinx.com/support/documentation/sw_manuals/xilinx2013 2/ug973-
vivado-release-notes-install-license.pdf

FLEXIBILITY REDEFINED
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Appendix D: Troubleshooting

This section provides troubleshooting information for the MicroZed Open Source Linux
Ethernet Performance Test Tutorial.

Troubleshooting the MicroZed Network Connection

The Basic network configuration for the MicroZed Open Source Linux Ethernet
Performance Test Tutorial is shown below:

Ethernet RJ-45 (J1)

USB-UART (J2)
Micro-USB to
Type A USB Ethernet

- — -
L
Call

E;] Static IP: 192.168.1.100

MicroZed

@ microZed

Static IP: 192.168.1.10
Figure 46 — Connecting the MicroZed USB-UART and Ethernet Cable

Make sure that Ethernet adapter on host PC Windows is configured as follows:
e |Pv4 Address: 192.168.1.100
e Subnet Mask: 255.255.255.0
e Default Gateway: 192.168.1.10

Make sure the wireless internet adapter of the PC is disabled otherwise there may be a
routing conflict that prevents the Zyng Linux host from being reached.
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Appendix E: Boot MicroZed from the microSD Card

This section of the tutorial demonstrates how to setup a MicroZed microSD card to boot

into an open source Linux platform.

1. Download and unzip the MicroZed_Linux_sd_image archive from

www.microzed.org.

2. If not previously completed, format the microSD Card as FAT32 as described in
Appendix A: Format the microSD Card.

3. Copy the contents from the MicroZed_Linux_sd_image archive to the top level
of the microSD card. Replace any existing versions of these files that may
already be on the microSD card.

@-\:jvm v Computer » 5D (K]

File Edit View Tools Help
Organize » & Play Burn MNew folder
& Favorites Mame . Date modified Type
B Desktop & boot.bin 6/21/2013 2:36 PM VLC media file (.bi...
4 Downloads || devicetree.dth 6/10/201311:32 PM  DTB File
‘.'_ Recent Places Q devicetree-microzed-sdiol25mhz-4gbra..  6/12/2013 6:10 PM VLC media file (.dts)
IE SyncMe | README. bt 8/10/2013 9:34 AM  Text Document
| system.bit 6,/21/2013 2:30 PM  BIT File
Bl Desktop &4 system.bit.bin 6/21/2013 2:06 PM VLC media file (bi...
=l Libraries L | u-boot.elf 6/14/2013 5:26 PM ELF File
3 Documents || ulmage 6/13/201311:26 AM  File
J”- Music | uramdisk.image.gz 6,/12/2013 5:30 PM GZ File

Figure 47 — The MicroZed Linux Platform Files Copied to the microSD Card

Size

319 KB
8 KB

10 KB
1KB
2,036 KB
2,035 KB
1,290 KB
2,896 KB
5,186 KB

4. Once these files are copied to the microSD card, eject the microSD card from the

PC or SD card reader.
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5. Insert the 4GB microSD card included with MicroZed into the microSD card slot
(J6) located on the underside of MicroZed module.

6. Verify the MicroZed boot mode (JP3-JP1) jumpers are set to SD card mode as
described in the Hardware Users Guide.

SD Card

Sasnnrnned

=T —

o
Sl

Figure 48 — SD Card Boot Jumper Settings

7. Returnto Step 11 in section MicroZed Basic Setup and Operation and repeat the
remaining experiments after having booted Linux from the microSD Card.
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