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Understanding Embedded - Microcontroller,
Microprocessor, FPGA Modules

Embedded - Microcontroller, Microprocessor, and FPGA
Modules are fundamental components in modern
electronic systems, offering a wide range of functionalities
and capabilities. Microcontrollers are compact integrated
circuits designed to execute specific control tasks within
an embedded system. They typically include a processor,
memory, and input/output peripherals on a single chip.
Microprocessors, on the other hand, are more powerful
processing units used in complex computing tasks, often
requiring external memory and peripherals. FPGAs (Field
Programmable Gate Arrays) are highly flexible devices that
can be configured by the user to perform specific logic
functions, making them invaluable in applications requiring
customization and adaptability.

Applications of Embedded - Microcontroller,

Not For New Designs

FPGA, USB Core

Spartan-3E

Cypress FX2 USB 2.0

100MHz

4MB

64MB

B2B

1.6" x 1.9" (40.5mm x 47.5mm)
0°C ~ 70°C
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Spartan-3E FPGA Industrial Micromodule

User Manual

Applications

IP (intellectual property) development
Digital signal processing

Image processing

Cryptography

Industrial control

Low-power design

General-purpose prototyping platform

Description

The FPGA industrial micromodule integ-
rates a leading edge Xilinx Spartan-3E
FPGA, an USB 2.0 microcontroller, config-
uration Flash, DDR SDRAM and power sup-
plies on a tiny footprint. A large number of
configurable I/0Os are provided via B2B
mini-connectors.

The module is intended to be used as an
OEM board, or to be combined with our
carrier boards. It is a powerful system
widely used for educational and research
activities.

Boards with other configurations, larger
FPGA's or equipped with industrial temper-
ature grade parts are available on request.

Software for SPI flash programming over
USB as well as reference designs for high
speed data transfer over USB are included.

Physical Features

Board Dimensions

The module measures 40.50 mm by 47.50
mm.

Board-to-Board Connectors
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Figure 3: module dimensions in mm
(top view).

The module has two B2B (board-to-board)
receptacle connectors (J4 and J5) for a
total of 160 contacts (Figure 5).

Figure 5: micromodule receptacle.

The ordering numbers of the connector re-
ceptacles are given in Table 1.

Trenz Electronic GmbH
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supplier header

H11113CT-ND

Digikey H11113TR-ND
H11113DKR-ND
Hirose DF17(3.0)-80DS-0.5V(57)

Trenz Electronic 22684

Table 1: equivalent part numbers of
the receptacle connectors J4 and J5.

The on-board receptacles mate with their
corresponding headers on the carrier board
(Figure 6).

Figure 6: mating header.

The ordering number of the headers is giv-
en in Table 2.

supplier header
H11148DKR-ND
Digikey H11148TR-ND
H11148CT-ND
Hirose DF17(4.0)-80DP-0.5V(57)

Trenz Electronic 22938

Table 2: equivalent part numbers of
the mating connectors.

Figure 7 shows the definition of stacking
height featured by the combination of the
TEO300 receptacle with its corresponding
header.
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Figure 7: stacking height (h).

The stacking height of the TE0300 B2B
connectors is 7 (seven) mm. The stacking
height does not include the solder paste
thickness.

USB Connector

The micromodule uses a mini-USB (B type)
receptacle connector.

¥

W

Figure 8: mini-USB (B type) receptacle
connector.

Power Supply

The module can be powered by the B2B
connector or the USB connector. If both
power supplies are available, the B2B con-
nector power supply takes precedence,
disabling the USB power supply automatic-
ally.

B2B Connector Power Supply

The B2B connector power supply requires
a single nominal 5 V DC power supply. The
power is usually supplied to the module
through the 5V contacts (5Vb2b) of the
B2B connectors J5 (see Appendix). The re-
commended minimum supply voltage is

Trenz Electronic GmbH
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4 V. The maximum supply voltage is 5.5 V.
The recommended maximum continuous
supply current is 1.5 A.

USB Power Supply

The module is powered by the USB con-
nector if the following conditions are met:

m the module is equipped with an USB
connector,

m the module is connected to a USB bus,

no power supply is provided by the B2B
connectors.

In this case, other components (e.g. ex-
tension or carrier boards) may also be
powered by the corresponding 5 Volt line
(5V) of the B2B connector J5.

On-board Power Rails

Three on-board voltage regulators provide
the following power supply rails needed by
the components on the micromodule:

m 1.2V, 1A max
m 2.5V, 1A max
m 3.3V, 1A max

The power rails are available for the FPGA
and can be shared with a baseboard by the
corresponding lines of the B2B connect-
ors J4 and J5. Please note that the power
consumption of the FPGA is highly de-
pendent on the design actually loaded.
So please use a tool like Xilinx Xpower to
determine the expected power consump-
tion.

Even if the provided voltages of the mod-
ule are not used on the baseboard, it is re-
commended to bypass them to ground
with 10 nF - 100 nF capacitors.

I/0 Banks Power Supply

The Spartan-3E architecture organizes
I/Os into four I/O banks (see Table 3).

Bank Supply Min Max

Voltage (V) (V) )

BO VcclO 1.2 3.3
B1 2,5 - -
B2 3,3 - -
B3 3,3 - -

Table 3: I/0 banks power supply.

Voltage for banks B1, B2 and B3 is fixed
respectively to 2,5V, 3,3V and 3,3 V.

Voltage VccIO for bank B0 shall span from
1.2 V to 3.3 V. VcclO can be supplied
either externally or internally to the micro-
module.

Warning! Spartan-3 I/Os are not 5 V tol-
erant. Applying more than the recommen-
ded operating voltages at any pin, results
in a damaged FPGA (see Xilinx Answer
AR#19146).

Externally Supplied VccIO

VccIO can be externally supplied over the
B2B connector J4. If bank BO is not used,
then VccIO can be left open.

Internally Supplied VccIO

If VccIO is not externally supplied, it can
be internally supplied by one of the intern-
al power rails of 2.5 V and 3.3 V. This is
possible by short-circuiting one of the two
pad pairs placed on the right of connector
J4 at the top right corner of the bottom
side of the micromodule.

Figure 9 shows how to short-circuit VccIO
to internal 3.3 V power rail.

Figure 10 shows how to short-circuit VcclO
to internal 2.5 V power rail.

Trenz Electronic GmbH
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Signal FPGA pin FPGA ball
IP
PB (bank 2) V16

Table 6: user button signal details.

The input is normally low. The input is
pulled up when pressed.

Configuration Switches

The micromodule hosts 4 DIP switches on
the top side: S1; S2, S3 and S4.

For customers requesting a sufficient
amount of units, the micromodules can be
manufactured replacing the switches by
fixed connections.

DIP Switch S1

S1 enables / disables the communication
between the Cypress EZ-USB FX2 micro-
controller and the 12C CMOQOS Serial EEP-
ROM.

Turn S1 off when programming the USB
EEPROM (storing the USB vendor ID and
device ID). This will force the USB micro-
controller to provide its default vendor ID
and device ID.

EEPROM (on)* EEPROM enabled
Off (off) EEPROM disabled

Table 7: S1 (* default: EEPROM).

For further information, please read para-
graph “Software Configuration”.

DIP Switch S2

S2 enables / disables the reset line. The
reset line (available also on 2 contacts of
the B2B connector) resets the USB micro-
controller and the FPGA.

S2 has to be turned off (Reset) if the user
wants to program the SPI Flash memory in
direct mode. For programming the SPI
Flash memory in indirect mode over JTAG,
S2 has to be turned on (Run).

Run (on)* system running
Reset (off)

Table 8: S2 (*default: Run).

For further information, please read para-
graph “Software Configuration”.

system reset

DIP Switch S3

S3 conditionally / unconditionally enables
the 1.2 V and 2.5 V power rails.

When S3 is turned on, the 1.2 V and 2.5V
power rails are controlled by the USB mi-
crocontroller. At start-up, the USB micro-
controller switches off the 1.2 V and 2.5V
power rails and starts up the module in
low-power mode. After enumeration, the
USB microcontroller firmware switches the
1.2 V and 2.5 V power rails on, if enough
current is available from the USB bus.

When S3 is turned off, the 1.2 V and 2.5V
power rails are always enabled.

FX2 PON (on)* rails controlled by FX2

PON (off) rails always enabled

Table 9: S3 (* default: FX2 PON).

Warning! When S3 is turned on (FX2
PON), make sure that no signals are ap-
plied to the input pins when power-rails
are disabled by the USB microcontroller.

The 3.3 V power-rail though is out of the
control of the USB-microcontroller and is
supplied down-converting the 5 V power
supply provided by either the USB-bus or
the B2B receptacle connector. In this case,
signals that are applied to the 3.3 V I/O

Trenz Electronic GmbH
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TEO300 modules with the following part
numbers

TE0300-00

TE0300-00-415C

TE0300-00B

TE0300-01

TE0300-01B

TE0300-01BLP

are assembled with

Qimonda HYB25DC512160CF-6

512Mb DDR SDRAM components. When
developing DDR SDRAM designs with Xilinx
tools, you should select the following
product type:

HYB25D512160BF-6.

SPI Flash
TEO300 modules have a
STMicroelectronics M25P32

32-Mbit, low voltage, serial Flash memory
with 75 MHz SPI bus interface for configur-
ation and operating storage accessible
through USB or SPI.

Serial EEPROM
TEO300 modules have a
Micron Technology 24LC128

128K I2C CMOS Serial EEPROM. It used for
EZ-USB FX2 firmware, vendor ID and
device ID storage. EEPROM accessible
through the EZ-USB FX2 microcontroller.

Module Configuration

This section describes how to configure the
TEO300 module and access some of its re-
sources.

The JTAG interface allows a fast, frequent
but volatile configuration of the TE0300
module. However, only through the JTAG

interface it is possible to develop and de-
bug with Xilinx tools (e.g. Xilinx Chip-
Scope, Xilinx Microprocessor Debugger.

The SPI interface allows a fast, frequent
and non-volatile configuration of the
TEO300 module.

Configuration of the TEO0300 module
through a USB host is recommended for
occasional, non-volatile on-site operations
such as firmware upgrade.

System Requirements

TEO300 modules can be configured
through a host computer with the following
system requirements:

m Operating system: Microsoft Windows
2000, Microsoft Windows XP, Microsoft
Vista;

m Xilinx ISE 10.1 or later for indirect SPI
in-system programming (see Xilinx An-
swer AR #25377);

m Xilinx EDK for some reference designs;
m Interface: USB host;
m JTAG/SPI USB cable with flying leads.

EZ-USB FX2 Microcontroller
Firmware

If the EEPROM has never been pro-
grammed before (virgin board), S1 can be
switched to EEPROM. The USB microcon-
troller will detect an empty EEPROM and
will provide its default vendor ID and
device ID to the USB host.

Trenz Electronic GmbH

DIP on (left) off (right)
switch
S1 EEPROM -
S2 Run -
S3 X X
S4 X X
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If the EEPROM has been programmed be-
fore (EEPROM not empty), S1 must be
switched to Off. The USB microcontroller
will detect a missing EEPROM and will
provide its default vendor ID and device ID
to the USB host.

on (left)

off (right)

S3 X X
S4 X X

Generic USB Microcontroller Driver
installation

If the USB microcontroller (Cypress EZ-
ESB FX2) driver is not installed on the host
computer, then the easiest way to do it is
the following:

m disconnect the micromodule or leave
the micromodule unconnected;

m configure the micromodule such that
the USB microcontroller will provide its
default vendor ID and device ID to the
USB host (i.e. S1 = OFF -- see para-
graph “EZ-USB FX2 Microcontroller
Firmware”);

m connect the micromodule to the host
computer through the USB interface;

m wait until the operating system detects
new hardware and starts the hardware
assistant;

m if S1 is not already switched to EEP-
ROM, do it now;

m answer the hardware assistant ques-
tions as shown in the following ex-
ample.

Assistent fiir das Suchen neuer Hardware

Willkommen

tit diesem Assistenten konnen Sie Software fir die folgende
Hardwarekomponente installieren:

USE Device

/ ) Falls die Hardwarekomponente mit einer CD
"1 oder Diskette geliefert wurde, legen Sie diese
jetzt ein.

Wie machten Sie vorgehen?

() Software automatisch installieren [smplohlen)

(&i5oftware van einer Liste oder bestimmien Guelle:
fingtallieren [fiir fortgeschrittene Benutzer) :

Klicken Sie auf "wWeiter", um den Yorgang fortzuzetzen,

Assistent fiir das Suchen neuer Hardware
Verwenden Sie die Kontrallkastchen, um die Standardsuche z2u enveitern oder

einzuschranken. Lokale Pfade und Wechselmedien sind in der Standardsuche it
einbegriffen. Der zutieffendste Treiber wird installiert.

Wahlen Sie die Such- und Installationsoptionen.

(%) Diese Quellen nach dem zutreffendsten T reiber durchsuchen

[1'wechselmedien durchsuchen (Diskette, CD....)
Folgende Quelle eberfalls durchsuchen:
CATEO300\driver

w | [ Durchsuchen

() Nicht suchen, sondemn den zu installierenden Treiber selbst wihlen

Werwenden Sie diese Option, um einen Gerdtetreiber aus einer Liste 2u wahlen. Es wird
nicht garantiert, dass der won [hnen gewahite Treiber der Hardware am besten entspricht.

< Zurick ][ Weiter > ] [Abblechen

Hardwareinstallation

[ ] E Die Software, die fir diese Hardware installiert wird:
L

Cypresz Generic USB Device

hat den Windows-Logo-Test nicht bestanden, der die Kompatibilitat mit

‘windows =P Uiberpriift. fwfamm ist dieser Test wichtig?)

Das Fortsetzen der Installation dieser Software kann die korrekte
Funktion des Systems direkt oder in Zukunft beeintrachtigen.
Mi ft LI ot tens, die | llation jetzt ak n

und sich mit dem Hardwaret ller fiir Sof . die den
Windows-Logo-Test bestanden hat. in Yerbind zu setzen.
| Installation fortsetzen | [ Inztallation abbrechen

Trenz Electronic GmbH
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Assistent fiir das Suchen neuer Hardware

Fertigstellen des Assistenten

Die Software fur die folgende Hardware wurde installiert:

=

Cypress Generic USE Device

Klicken Sie auf "Fertig stellen”, um den Yorgang abzuschlielen,

| Fertig stellen

Check that in the “Device Manager” under
“USB-Controller” the “"Cypress Generic USB
Device” has been added.

5, Geriite-Manager

Datsi  Aktion  pnsicht 2
& 2 =®Ha
= ## Prozessoren ~
e Speichervolumes
- 1J Systemgerate
) L Tastaturen
= &g USB-Controller
& CA-200

- iversal Host Cantroller - 2830
6 Intel(R) ICHE Famify USE Universsl Host Controllr - 2831
6 Intel(R) ICHE Family USE Universal Host Controller - 2832
6 Inked{R) ICHE Family USE Universal Host Controller - 2834
6 Inked{R) ICHE Family USE Universal Host Controller - 2835
& Intel(R) ICHE Family USE2 Enhanced Host Controller - 2836
62 Inkel(R) ICHE Family USE2 Enhanced Host Controller - 2834
62 USE-Roct-Hub

2 USB-Root-Hub

&% USB-Root-Hub

2 USB-Root-Hub

& USE-Root-Hub

&% USB-Root-Hub

& USB-Rock-Hub v

7 Cypress USB Console Q|§|E|

File Options Help
&q [=] &= Selected Script: X % (B ?

Select Device
USE Address | Device Mame

Name in YWindows Device Mar [from .inf)

4

Device Properties | Control Endpt <fers DtherEnthXferSI Misc. ]

Wendorl D Ox04B4 Clags OxFF
Product|D .. O=8813 Subclass . . 0:FF
Manufacturer . . . Protocal .. 0:FF

Product. ... ..
Senal Number . .

bodDevice Oxa001

Device Configurations [ 1]

‘ Walue | Attributes | Max Power |
‘ 0+ 0480 0::32 [100 ma)
Configuration Interfaces [ 4]
Intfc: ‘ AItSettingl Class | Subclass ‘ Protocol ~
a 1) OxFF [ Vendor | OxFF OxFF
1] 1 O=FF [ Vendor | OxFF 0«FF
1] 2 O=FF [ ender ] OxFF 0xFF »
Interface Endpaints [0 ]
Address | Altributes | Max Pkt Size | Interval

Click “Options > EZ-USB Interface” to
Open EZ-USB Interface window.

7 EZUSB Interface EEX

Devee [USBDevice =] (3 e | mdben | 5Eernon| sdecin |
o0 | socont | et s | oo gz oo | [ ] s | sme | son |

Now the USB microcontroller can be ac-
cessed from the host computer through
dedicated software.

EZ-USB FX2 EEPROM Programming

First of all, check that S1
switched to EEPROM.

The USB EEPROM can be programmed by
opening the dedicated software “Cypress
USB Console” (double click the “CyCon-
sole.exe” file in the “1st_program\CyCon-
sole” folder).

is actually

m Req [0x00 Waiue [0x0000 Incex [0x0000 Length [0 O
oo |Fee[ ] Lengtn [128 PacketSize [T Packels [T
Cee e[ < Lengn [68 mexmstes[s ]
w iterfoce [0 atsetting [0

0 0UT +| HexBytes [CO BA 04 81 0001 00 v

“S EEPROM” button refers to the small EE-
PROM (256 bytes) whereas the “Lg EEP-
ROM” refers to the large EEPROM (64 KB).
Press the “Lg_EEPROM” button, select the
“USB.iic” file and press the “"Open” button
to start writing to EEPROM.

Trenz Electronic GmbH
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&} iMPACT - C:\Xilinx\default.ipf - [PROM File Formatter] 10l x|
% File Edit View Operations Window Help =18 x|

EEIFEREER R R

E|
xc3sd00
download.bit

=2 Boundary Scan
23 8lavess
23 SelolhiP £oounxf
3 Deskiop Canfiguration PROM §
23 Direct SPI Corfiguration wo2s

@ SystemaCE 51.02 % Full

[]PROM File Formatter

PROM File Generation Succeeded

1% PROM File Formatier ]

|Avalable Operations are:

Operations

% griting file "C:\Xilinxy//fpga.prm”. A
“ Uriting file "C:\Eilinx\//fpga.sig".

- o

Ready ["PROM e Generation | Taraget i PROM | 1,699,136 Bits usad | Fil: fpga in Location: C:iindd.

Don't forget to save your project for fur-
ther use

€, Exit iMPACT

LTS ho Cancel |

Once you have got your fpga.in file, you

can proceed and generate your FWU file.

The FWU file is a ZIP file containing 3 files:

m Bootload.ini — booting settings

m fpga.bin — FPGA programming file

m usb.bin - FX2 firmware

To create your FWU file, you need to

m replace the existing
USBFWUTool\FWUs\fpga.bin with the

latest fpga.bin (Bootload.ini and usb.bin
are always unchanged)

m zip the 3 files
m change the “zip” file extension to "fwu”

upload the file as explained in the next
section (Micromodule Configuration).

Warning! file and path names are given
and must NOT be changed!

Micromodule Configuration

The micromodule can now be programmed
with its dedicated firmware upload tool.
Turn S1, S2, S3 and S4 on. Open the ded-
icated firmware upgrade tool “USB Firm-
ware Upgrade Tool” (double click the “US-
BFirmwareUpgradeTool.exe” file in the
“USBFWUTool” folder).

% | LUSB Firmware Upgrade Tool

Device:  USE Device

File name: | J H

¥Yersion: 2.6

Press the “...” button corresponding to the
“File name” field and select for instance
the sample firmware upload file
“TEO300_v1012.fwu” in the
“USBFWUTool\FWUs" folder.

Offnen E|E|
Suchen in: |_JFWU5 j « & B
*2
Zuletat
verwandete D
@
Desktop
Eigene Dateien
e
Arbeitsplatz
<
Netewerkumgeb  Dateiname: [TE0300_v0m 2 o -l Offnen
LRlgl
Dateityp [P Update Files (* o) - #bbrechen
% J USB Firmware Upgrade Tool
Device:  LSB Device
File name: |C:\TE0300{LISBFWUTool\FiUs\ TED300_v1012, Upload
Yersion: 2.6

Trenz Electronic GmbH
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Press the “Upload” button to upload the
micromodule firmware and check the
“FPGA uploading...” progress bar.

=/ USB Firmware Lpgrade Tool

LISE Device

| B T

FPGA uploading. .. (229%6)

Yersion: 2.6

After successful completion of the firmware
upload procedure, the following message
should pop up.

USB Firmware Upgrade Tool E'

Firmware upgrade successiull

Reboot the micromodule with the new
firmware by disconnecting and reconnect-
ing the USB cable. You may want to test
the sample application “TE0300_API_Ex-
ample.exe” in the
“TEO300_API_Example\Debug” folder.

To generate your own firmware upload file,
please read the document
“Generating_FWU_file.doc” in the “USB-
FWUTool” folder.

SPI Direct In-System
Programming (ISP)

Make sure S2 is switched to “Reset” (off)
during programming.

Connect the host computer to the micro-
module through both the SPI flying leads
cable and the USB cable.

Start Xilinx ISE iIMPACT. The following ex-
ample shows the case of iIMPACT 9.2. If the
“iIMPACT Project” window pops up, press
the “Cancel” button.

£ iMPACT Project

| want to

@ fload most recent praject] | defauiipt I

[[] Load most recent project file when iMPACT starts

() create & new praject [ipf) ‘delau\t.\pf | Browse...

Double click the “Direct SPI Configuration”
option in the “Modes” panel.

hitpwwwsdling. com

Right click the “Direct SPI Configuration”
panel to add a device and select "Add SPI

Trenz Electronic GmbH
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You can now select the file corresponding
to your device. In the following example,
we will show how to select the micromod-
ule reference device “blinking.mcs” in the
“TE0300" folder.

Add Device R

Suchenin: [ TE300 x| e Bt E-

Zuletzt I3 1st_program
werendete D...

5

Desktop

X

Eigene Dateien

@

Arbeitsplatz

@ﬂ

Metzwerkumaeb  Dateiname:
ung

Offren
Abbrechen

[blinkin s -]
=

Dateiyp: | Al D esign Files *.mes w0l

Select the part name corresponding to the
SPI flash present on the module (STMicro-
electronics M25P32, a 32 Mbit (4M x 8)
Serial Flash memory).

£ Select Device Part Name

Select FROM

Part Mame:

iMPACT should now look like this.

£ WPACT - Direct 5P

ed Devics 12532 successfully.

'1': Loading file 'E:/TED300/b1
INFO:SUPACT - Elapsed time =
done.

7 %% BATCH CND © sstceribute

o Cable Connection

Right click the SPI PROM device and select
the “Program” operation.

£ iMPACT - [Direct SPI

s e Confguraton Fi.

| @ biectsP Coruaion |

cesstully.

'1': Loading file 'E:/TED300/b1
INFO: MPACT - Elapsed tine =

77 %% BATCH €D : setheeribuce ctx packageNeme ~value "

H <
B oupe | Erar  vamen
o Cable Connaction

In the “Programming Properties” window,
just leave the default settings and press
the “"OK" button.

ogramming Properties 3]

Categary

[c R |
oy 0T Fopees _
Revision Propettes
Veily
General | CPLD And PROM Propetties

Erase Before Programming || Fieed Frorect
PROM/CoolRunnerl Usercode (HesDigis) [ |

CPLD Specifc Propertes
wite Protect Funclons Test OnThe Pl Program
KPLAUESEnterupto 13characters [ |

PROM Spesiic Propeties
Load FPGA || ParallMode [ | Use D for CF

SpartanaaN Programming Propeities
Diata Frotect | | Data Lockdown

FPGA Device Specific Pro
Pulss PROG | | Pr

[ Asseit Cable INIT during programming

ok J [ caeel [ ey [ Hee ]

Trenz Electronic GmbH
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iMPACT will first erase the memory (notice
the mismatch between the two progress
indicators)

€. Progress Dialog [61%]

Executing command...

o]
o

and then write it (notice the match
between the two progress indicators).

€. Progress Dialog [10%]

Executing command...

T 105 |

After successful programming, you should
read the message "“Program Succeeded”
popping up for a few seconds in the “Direct
SPI Configuration” panel.

Switch S2 back to the “Run” position. In
case you uploaded the test design, you
should see the on-board led blinking at 0.5
Hz.

For further information about direct (pure
SPI) in-system programming of SPI Flash
memories, please see Xilinx Application
Note XAPP951 "“Configuring Xilinx FPGAs
with SPI Serial Flash”.

SPI Indirect In-System
Programming (ISP)

Check the configuration switches against
the following table:

DIP on (left) off (right)
switch
S1 X X
S2 Run |
S3 - PON
sS4 X X

Connect the host computer to the micro-
module through both the SPI flying leads
cable and the USB cable.

Start Xilinx ISE iMPACT. The following ex-
ample shows the case of iMPACT 10.1. If
the “IMPACT Project” window pops up,
press the “Cancel” button.

. IMPACT Project X

| want ta

| [Browse. ]

[] Load most recent project fle when iMPACT starts

(O cieate a new project [ipf) |defaulipf || Erowse.

Cancel

Double click the “"Boundary Scan” option in
the “Modes” panel.
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ittp i iling com

Right click the “Boundary Scan” to initial-
ize the chain and select “Initialize Chain”.

‘& iMPACT - [Boundary Scan]
T
2HLDBX &%
Fons

Ko Add Device orInitislze JTAG chin

An “Assign New Configuration File” dialog
window should pop up automatically. You
can now select the file corresponding to
your design. In the following example, we
will show how to select the micromodule
reference design “blinking.bit” in the
“TE0300” folder. Do not forget to select
the “Enable Programming of SPI Flash
Device Attached to this FPGA” option in the
same window.

£ Assign New Configuration File

Look jn: |3 E:/TEN3N0/ v| « =k 5
(=
1) 1st_program
=
ki G010 it
File name: |blimk\n bit ‘ Open
Fie tope: | ANl Design Files (*bil " bt *rky ise * bd] v
Cancel Al ] l Bupass ]
) None
(%) Enable Pragramming of SPI Flash Device Attached to this FPGA
() Enable Pragramming of BPI Flash Device Attached to this FPGA

An “Add PROM File” dialog window should
pop up automatically. You can now select
the file corresponding to your design. In
the following example, we will show how
to select the micromodule reference design
“blinking.mcs” in the “TE0300” folder.

Add PROM File Rx

Suchen in: |l’f2 temp_TEO300 j & B

L‘é blinkin mcs

Zuletzt
wenwendete D

Desktop

Eigene Dateien

oy

Arbeitsplatz

Netewerkumgeb  Dateiname:
ung

|blink\n.mcs j Mffnen
=

Abbrechen

D steityp: [MCS Files (% mos)

Select now the SPI Flash corresponding to
the one present on the module (STMicro-
electronics M25P32 in the example, a 32
Mbit (4M x 8) Serial Flash memory).
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'Ea FPGA 5P| Flash Association

Select SPI Flazh
FPGA
ncdsl200e

5Pl Flash

ak LCancel

iMPACT should now look like this.

£ WPACT - [Boundary Scan]
[ Flo Ede ven Cporations Output

FE %D EX X
Fons

X
DB x|

# S3Boundary Scan
F3veseial
e
$30eskin Coriacion
4201t SPI Cofinsation
[Ssysenare
[SIPROM File Fomatter

Modes

dguration...// T9% BATCH CHD 5 Ioencaty

“Eilinx xe351200e, Version : 0

doe.
PROGRESS_END - End Operacion.

Elapsed Tine - sec.

TCH D : sdenciryuen -
>

Confioation | Pforn Cable U8 | 6 e | wsbhs

Right click the “Flash” device and select
the “Program” operation.

£ iMPACT - [Direct SPI Configuration]

Bt
[SJFRoM FieFomater

oaces Opaskrs 5 Drect 5P Corputin

Selected parc: H25p3z
INFO:SNPACTIS01 - '1': Added Device m25Ps2 successtully.

N ng file 'E:/TEO300/blinkin.mes’ ...
INFO: NPACT - Elapsed time - o

7/ %% BATCH CHD : sstiteribute -position 1 -attr

packagellane ~value ™"

B upu e waming
o Cable Connecion

”

In the "“Device Programming Properties
window, just leave the default settings and
press the “"OK” button.

Propert Name Valie
ey
(General CPLD And PROM Propertis

Erase Before Programming

FPGA Device Speciic Progianming Prapeties
Assen Cable INIT duiing programming
After programming Flash

automatically load FPGA with curenty

o [ cael J[ e J[ Wb |

iMPACT will first erase the memory

€. Progress Dialog [1%]

Executing command...

Cancel

and then write it.

€. Progress Dialog [10%]

Executing command...

] 10% ]

Cancel

After successful programming, you should
read the message “Program Succeeded”
popping up for a few seconds in the
“Boundary Scan” panel.
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tion into a foreign language) without prior
agreement and written consent from Trenz
Electronic.

Technology Licenses

The hardware / firmware / software de-
scribed in this document are furnished un-
der a license and may be used /modified /
copied only in accordance with the terms
of such license.

Environmental protection

To confront directly with the responsibility
toward the environment, the global com-
munity and eventually also oneself. Such a
resolution should be integral part not only
of everybody's life. Also enterprises shall
be conscious of their social responsibility
and contribute to the preservation of our
common living space. That is why Trenz
Electronic invests in the protection of our
Environment.

REACH (Registration,
Evaluation, Authorisation and
Restriction of Chemicals)
compliance statement

Trenz Electronic is a manufacturer and a
distributor of electronic products. It is
therefore a so called downstream user in
the sense of REACH. The products we sup-
ply to you are solely non-chemical
products (goods). Moreover and under
normal and reasonably foreseeable circum-
stances of application, the goods supplied
to you shall not release any substance. For
that, Trenz Electronic is obliged to neither
register nor to provide safety data sheet.

According to present knowledge and to
best of our knowledge, no SVHC (Sub-
stances of Very High Concern) on the Can-
didate List are contained in our products.

Furthermore, we will immediately and un-
solicited inform our customers in compli-
ance with REACH - Article 33 if any sub-

stance present in our goods (above a con-
centration of 0,1 % weight by weight) will
be classified as SVHC by the European
Chemicals Agency (ECHA).

RoHS (Restriction of Hazardous
Substances) compliance
statement

Trenz Electronic GmbH herewith declares
that all its products are developed, manu-
factured and distributed RoHS compliant.

WEEE (Waste Electrical and
Electronic Equipment)

Information for users within the European
Union in accordance with Directive
2002/96/EC of the European Parliament
and of the Council of 27 January 2003 on
waste electrical and electronic equipment
(WEEE).

Users of electrical and electronic equip-
ment in private households are required
not to dispose of waste electrical and elec-
tronic equipment as unsorted municipal
waste and to collect such waste electrical
and electronic equipment separately. By
the 13 August 2005, Member States shall
have ensured that systems are set up al-
lowing final holders and distributors to re-
turn waste electrical and electronic equip-
ment at least free of charge. Member
States shall ensure the availability and ac-
cessibility of the necessary collection facil-
ities. Separate collection is the precondi-
tion to ensure specific treatment and re-
cycling of waste electrical and electronic
equipment and is necessary to achieve the
chosen level of protection of human health
and the environment in the European Uni-
on. Consumers have to actively contribute
to the success of such collection and the
return of waste electrical and electronic
equipment.

Presence of hazardous substances in elec-
trical and electronic equipment results in
potential effects on the environment and
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human health. The symbol consisting of
the crossed-out wheeled bin indicates sep-
arate collection for waste electrical and
electronic equipment.

Appendix

The following tables reports pin-out in-
formation of B2B (board-to-board) recept-
acle connectors J4 and 15 respectively.

The reference design summaries report the
resources needed by the reference design
on TEO300 modules of different dimen-
sions (1200 and 1600 versions).

Trenz Electronic GmbH

27



FPGA ba dir i di . FPGA FPGA B2B

name pin name

1 VcclO - VccO 0 I - - - - I O VccO VcclIO 2
3 VcclO - VccO 0 I - - - - I O VccO - VccIO 4
5 B3_LO1_P Ci1 10 _LOi1P 3 10 3.3V Y Y 3.3V IO 3 IO _LO7P G6 B3_L07 P 6
7  B3_LO1_N C2 I0O_LOIN 3 IO 3.3V Y Y 3.3V IO 3 IO_LO7N G5 B3_LO7_N 8
9 B3_L02_P D1 IO LO2P 3 IO 3.3V Y Y 3.3V IO 3 IO LO3N E1 B3_LO3_N 10
11| B3_LO2_N D2 10_LOZN 3 I0 3.3V Y Y 3.3V IO 3 IO_LO3P | E2 B3_L03_P 12

/ VREF
13 GND GND 14

15 B0 IO C3 C3 10 L25P 0 IO VecIO N Y VecIO IO 0 IO L19 P F7  BO L19 P 16
17 BO_L24 N B4 10 124 N O IO VccIO Y Y VccIO 10 0 I(/J;/;lEgFN E7 BO_LIO N 18
19 BO 124 P A4 10124P 0 IO VeclO Y Y VecIO 10 0 IO 21N E6  BO L21 N 20
21 B0 10 C4 Ca4 I0 0 IO VecIO N Y VeclO I0 0 10 L21P D6  BO L21 P 22
23 GND GND 24
10_L23N I0_L18N
25 Bo_L23 N b5 'y 0 10 veero ¥ Y veao 10 0 OgREN D7 Bo_Lis N 26
27 BOL23 P C5 IO L23P 0 IO VeclO Y Y VeclO I0 O IO L18P C7 BO L18 P 28
29 BOL20 P B6 IO L20P O IO VccIO Y Y VeclO I0 0 IO L17N  F8  BO L17 N 30
31 BOL20N A6 IO L20N O IO VccIO Y Y VeclO I0 O IO Li7P ES  BO L17 P 32
33 3.3V 33V 34
35 B0 IO A7 A7 I0 0 IO VecdO N N VeclO 10 0 IO A8 B0 IO A8 36
I0_L14N
37 B0_I0_G9 G9 10 0 10 VecO N Y Veclo 10 0 2t D9 GCLK L14.N 38
39 Gak_L13.p B8 P-H13P 5 1 veao v Y veao 10 0 TO-H4P g Gelk L14 P 40

/ GCLK8 / GCLK10

IP_L13N I0_L11N
41 GCLK_L13N B9 Gipe O 1 VecO Y Y Veclo 10 0 [Osmll E10 GCLKLLILN 42
10 L11P
43 GND Y veero 10 0 SO pio Geuk L1t p 44
10_L12P
45 GCLK_L12.P B10 5iiee 0 10 VeclO Y GND 46
47 GCLK_L12 N A10 I/Oé'éii;' 0 IO VecIO Y Y VecIO 10 0 IO_LOSN D1l BO_LO9 N 48

49 BO_L15_P E9 | IO_L15P IO |VccIO VccIO IO I0_L09P C11 | BO_LO9_P 50
51 BO_L15_N FO IO_L15N I0 |VccIO VcclO 10 I0 All BO_IO_Al11 52
53 2.5V 2.5V 54

oo
<<
=<
oo

55 BO_LOS P FE11 IO LOS8P 0O IO VcclO Y N VecIO I0 0 IO/VREF Bii B0 IO Bil 56
57 BO_LOS N F1i IO LOSN 0O IO VcclO Y N VeclO I0 0 IO Al2 BO_IO_Al2 58
59 BO_LO5 P A13 IO LOSP 0 IO VcclO Y Y VecIO IO 0 IO _LO6P F12 BO_LO6 P 60
61 BO_LO5.N B13 I?V';{)ESFN 0 IO VecIO Y Y VecIO 10 0 IO _LO6N E12  BO_LO6 N 62

63 GND GND 64

65 BO_LO4_N Al14 1I0_LO4N O IO |VcclO Y N VcclO IO O I0 D13 | BO_IO_D13 66
67 BO_LO4_ P Bl4 1I0_L04P 0O IO |VcclO Y N VcclO IO O 10 E13 BO_IO_E13 68
69 BO_LO3_N C14 I(/DT/IE?E?’FN 0 IO VcclO Y 3.3v. 1 2 TDI A2 TDI 70
71 BO_LO3_P D14 | IO_LO3P | 0 IO VcclO Y 3.3V 0 2 TDO C16 TDO 72

73 1.2V 1.2V 74

75| BO_LO1_N | A16 IO_LOIN O IO VccIO Y 3.3v. 1 2 TCK Al7 TCK 76
77 | BO_LO1_P | B16 | IO_LO1P 0O IO VccIO 'Y 3.3v. 1 2 TMS D15 TMS 78
79 GND GND 80

receptacle connector J4 pinout information



FPGA FPGA ba ba FPGA FPGA B2B
. dir dir .
pin name nk nk name DiN name
1 5Vb2b I I Svb2b | 2
3 5vb2b I I 5vb2b 4
5 5V ) I /MR 6
7 B2B.D P 10 Y 0 /RESET 8
9 B2B_D N 10 Y 0 RESET 10
11 GND GND 12
13 B3 122 P P3 10 122P 3 10 3.3V Y N33V IO 3 IO 124P T2 B3 IO T2 14
15 B3_L22_N P4 10 122N 3 10 3.3V Y Y 3.3V IO 3 IO L2IN P1 B3 L21 N 16
17 B2IP V4 V4 IPLO2P 2 I 3.3V N Y 33VIO 3 IO L21P P2 B3 121 P 18
19 B3 120 P N4 10 L20P 3 10 3.3V Y Y 3.3V I0 3 IO 23N R2 B3 123 N 20
21 B3 L20 N N5 10 L20N 3 10 3.3V Y Y 3.3V I0 3 IO L23P R3 B3 23 P 22
23 GND GND 24
25 B2 L04 N T5 10 L04N 2 10 3.3V Y N 3.3V IO 3 IO Li8N M3 B3 IO L18N 26
I0_LO3P
27 B2._L04P R5 10 _L04P 2 10 3.3V Y N 3.3V IO 2 /DOUT/ U4 B2I0_L03 28
BUSY
20 B2 _LO5_P R6 10 _LO5P 2 10 3.3V Y N 3.3V IO /JSEF U5  B2.I0 U5 30
31 B2 LO5 N P6 10 LOSN 2 10 3.3V Y Y 3.3V IO 2 IO LO6P V5 B2 L06_P 32
33 B2 10 V7 V7 10 10 3.3V N Y 3.3V IO 2 I(/);/'E{OEGFN V6 B2 LO6.N 34
35 3.3V 33V 36
37 B2 LO7 N P7 IOLO7N 2 10 3.3V Y N33V IO 2 10 U6 B2I0O U6 38
39 B2_L07_P N7 I0_LO7P 2 10 3.3V Y Y 3.3V I0 3 I(/);/';{lgFN L5  B3_L17.N 40
10_L12N
41 B2 GCLK12 M9 /D6/ 2 I 33VN Y 33VIO 3 IO L17P L6 B3 L17 P 42
GCLK12
43 GND GND 44
45 B2 L10_N T8 10 L1ON 2 10 3.3V Y N33V I 2 IP LOSP T7 B2IP T7 46
47  B2_L10_P R8 10 L10P 2 10 3.3V Y N 3.3V I 2 IP L11P U8 B2 IP US 48
10_L13N
49 B2 GCLK 113N V9 /D3/ 2 1033V Y Y 3.3V IO 3 IO LI9P M5 B3 L19 P 50
GCLK15
I10_L13P
51 B2 GCLK_ L13.P U9 /D4/ 2 10 3.3V Y Y 33V IO 3 IO LION M6 B3 L19 N 52
GCLK14
53 2.5V 3.3V 25V 54
55 B2 L18_ N N1l IO L18N 2 10 3.3V Y Y 3.3V IO 2 IO _LO9P P8 B2 L09 P 56
57 B2 L18 P P11 IO L18P 2 10 3.3V Y Y 3.3V IO 2 IO LOSN N8 B2 LO9 N 58
50 B2 120N Ri2 IO L20N 2 10 3.3V Y N33V IO 2 10 P9 B2 IO P9 60
61 B2 L20 P  Ti2 IO 120P 2 10 3.3V Y N 3.3V IO 2 IO  Ri1 B2 I0 Ril 62
63 GND GND 64
I10_L19N I0_L15N
65 B2 119 N  vi3 10— 2 1033VY N33VIO 2 /Di/ PO B2IO P10 66
/ VREF
GCLK3
67 B2 L19P  Vi2 IO L19P 2 I0 3.3V Y N 3.3V IO 2 /185 RO B2 IO_R9 68
69 B2 122 N  R13 IO/—/'égN 2 10 3.3V Y Y33VIO 2 I0_L21N P12 B2 121 N 70
71 B2.122.P P13 IC;—AL2232P 2 1033V Y Y33VIO 2 IO L21P Ni2 B2 121 P 72
73 1.2V 12V 74
10_L24P
75 B2124p  Ti4 5 21033V Y N33V 1 2 IPL23P Vi4 B2IPVI4 76
10_L24N
77 B2L2aN R4 95N 2 1033VY N33VIO 2 10 UL3 B2I0UI3 78
79 GND GND 80

receptacle connector J5 pinout information




Reference Design Summary: Xilinx Spartan-3E 1200

platgen -p xc3s1200efg320-4 -lang vhdl -1lp x:/xxx/ system.mhs
Release 11.5 - platgen Xilinx EDK 11.5 Build EDK LS5.70 (nt)
Copyright (c) 1995-2009 Xilinx, Inc. All rights reserved.

Command Line: platgen -p xc3s1200efg320-4 -lang vhdl -lp
Running post-placement packing...

Design Summary:

Number of errors: 0
Number of warnings: 16
Logic Utilization:
Number of Slice Flip Flops: 5,885 out of 17,344 33%
Number of 4 input LUTs: 8,041 out of 17,344 46%
Logic Distribution:
Number of occupied Slices: 6,622 out of 8,672 76%
Number of Slices containing only related logic: 6,622 out of 6,622 100%
Number of Slices containing unrelated logic: 0 out of 6,622 0%
*See NOTES below for an explanation of the effects of unrelated logic.
Total Number of 4 input LUTs: 8,424 out of 17,344 48%
Number used as logic: 6,060
Number used as a route-thru: 383
Number used for Dual Port RAMs: 1,812
(Two LUTs used per Dual Port RAM)
Number used as Shift registers: 163

The Slice Logic Distribution report is not meaningful if the design is
over-mapped for a non-slice resource or if Placement fails.

Number of bonded IOBs: 74 out of 250 29%

IOB Flip Flops: 36

IOB Master Pads: 1

IOB Slave Pads: 1
Number of ODDR2s used: 22

Number of DDR_ALIGNMENT = NONE 22

Number of DDR_ALIGNMENT = CO 0

Number of DDR_ALIGNMENT = C1l 0
Number of RAMBl6sS: 25 out of 28 89%
Number of BUFGMUXs: 5 out of 24 20%
Number of DCMs: 1 out of 8 12%
Number of BSCANs: 1 out of 1 100%
Number of MULT18X18SIOs: 3 out of 28 10%

Number of RPM macros: 2
Average Fanout of Non-Clock Nets: 3.57



Reference Design Summary: Xilinx Spartan-3E 1600

platgen -p xc3s1600efg320-4 -lang vhdl -1lp x:/xxx/ system.mhs

Release 11.5 - platgen Xilinx EDK 11.5 Build EDK LS5.70 (nt)
Copyright (c) 1995-2009 Xilinx, Inc. All rights reserved.

Command Line: platgen -p xc3s1600efg320-4 -lang vhdl
Running post-placement packing...

Design Summary:

Number of errors: 0
Number of warnings: 16
Logic Utilization:
Number of Slice Flip Flops: 5,885 out of 29,504 19%
Number of 4 input LUTs: 8,038 out of 29,504 27%
Logic Distribution:
Number of occupied Slices: 6,424 out of 14,752 43%
Number of Slices containing only related logic: 6,424 out of 6,424 100%
Number of Slices containing unrelated logic: 0 out of 6,424 0%
*See NOTES below for an explanation of the effects of unrelated logic.
Total Number of 4 input LUTs: 8,421 out of 29,504 28%
Number used as logic: 6,063
Number used as a route-thru: 383
Number used for Dual Port RAMs: 1,812
(Two LUTs used per Dual Port RAM)
Number used as Shift registers: 163

The Slice Logic Distribution report is not meaningful if the design is
over-mapped for a non-slice resource or if Placement fails.

Number of bonded IOBs: 74 out of 250 29%

IOB Flip Flops: 36

IOB Master Pads: 1

IOB Slave Pads: 1
Number of ODDR2s used: 22

Number of DDR_ALIGNMENT = NONE 22

Number of DDR_ALIGNMENT = CO 0

Number of DDR_ALIGNMENT = Cl 0
Number of RAMB16sS: 25 out of 36 69%
Number of BUFGMUXs: 5 out of 24 20%
Number of DCMs: 1 out of 8 12%
Number of BSCANs: 1 out of 1 100%
Number of MULT18X18SIOs: 3 out of 36 8%

Number of RPM macros: 1
Average Fanout of Non-Clock Nets: 3.57



