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Features

High-density plug-in Xilinx Spartan-
3E module

USB 2.0 interface with high speed
(480 Mbit/s) data rate

Large SPI flash for configuration and
user storage accessible via USB or SPI
connector

Large DDR-SDRAM

FPGA configuration is implemented via
JTAG, SPI Flash or USB

3 on-board high-power, high-effi-
ciency, switch-mode DC-DC convert-
ers (1 A for each voltage rail: 1.2 V,
2.5V, 3.3V)

Power supply via USB or B2B (carrier
board)

Flexible expansion via high-density
shockproof B2B (board-to-board)
connectors

Most I/O's on the B2B connectors are
routed as LVDS pairs

Evenly spread supply pins for good
signal integrity

Figure 2: TE0300: top view.

Industrial temperature grade avail-
able on request

Low-cost, versatile and ruggedized
design

Specifications

FPGA: Xilinx Spartan-3E XC3S500E -
XC3S1600E

USB controller: Cypress EZ-USB FX2
USB 2.0 microcontroller CY7C68013A-
56LFX

Non volatile memory: 16 MBit - 64
Mbit SPI Flash for FPGA-configuration
and user data

Volatile memory: 512 Mbit x 16 DDR
SDRAM with up to 666 Mbyte/s

Up to 110 FPGA user I/0s

Supply voltage range: 4.0V - 5.5V
1 push-button

1 LED

Small size (only 40.5 mm x 47.5 mm)
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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
supplies on a tiny footprint. A large num-
ber of configurable I/Os 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 tem-
perature grade parts are available on re-
quest.

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

Physical Features

Board Dimensions

The module measures 40.50 mm by
47.50 mm.
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Figure 3: module dimensions in mm
(top view).

Board-to-Board Connectors

Figure 4: connector receptacles 34
and 35 (bottom view).

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

The ordering numbers of the connector
receptacles are given in Table 1.

supplier header
Digikey H2373CT-ND
Hirose DF17(3.0)-080DS-0.5V(51)
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
given in Table 2.

supplier header
Digikey H2407CT-ND
Hirose DF17(4.0)-80DP-0.5V(51)
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.

:'!-'

Figure 8: mini-USB (B type) recept-
acle connector.
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Power Supply

The module can be powered by the B2B
connector or the USB connector. If both
power supplies are available, the B2B
connector power supply takes preced-
ence, disabling the USB power supply
automatically.

B2B Connector Power Supply

The B2B connector power supply requires
a single nominal 5V DC power supply.
The power is usually supplied to the mod-
ule through the 5V contacts (5Vb2b) of
the B2B connectors J5 (see Appendix).
The recommended minimum supply
voltage is 4 V. The maximum supply
voltage is 5.5 V.The recommended max-
imum 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,

m 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 micro-
module:

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 con-

nectors J4 and J]5. Please note that the
power consumption of the FPGA is
highly dependent on the design actu-
ally loaded. So please use a tool like Xil-
inx Xpower to determine the expected
power consumption.

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

I/0 Banks Power Supply

The Spartan-3E architecture organizes
I/0s into four I/O banks (see Table 3).

Bank Supply Min Max
Voltage (V) 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 BO shall span
from 1.2 V to 3.3 V. VccIO can be sup-
plied either externally or internally to the
micromodule.

Warning! Spartan-3 I/Os are not 5 V
tolerant. Applying more than the recom-
mended 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.
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Internally Supplied VccIO

If VccIO is not externally supplied, it can
be internally supplied by one of the in-
ternal 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 con-
nector 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 Vc-
cIO to internal 2.5 V power rail.

Figure 9: R102 pad pair (blue high-
light) for 3.3 V internal supply.

Figure 10: R103 pad pair (blue high-
light) for 2.5 V internal supply.

Two suitable ways of shirt-circuiting the
paid pair are by means of a zero-ohm
0603 (1608 metric) chip resistor or a
solder blob.

FPGA User I/0s

A total of 110 FPGA user I/Os are avail-
able on corresponding contacts of B2B
connectors J4 and 1J5 (see Appedix).

m 37 differential digital I/O pairs:
each pair is configurable as 2 single-
ended digital I/Os, corresponding to a
maximum of 74 single-ended digital
I/0s;

m 4 differential clock input pairs:
each pair is configurable as differential
digital I/O pair or 2 single-ended clock
inputs or 2 single-ended digital I/0s
(or combination thereof), correspond-
ing to from a maximum of 8 independ-
ent clock inputs to a maximum of 8 in-
dependent digital I/0s;

m 1 differential clock input pair:
the pair is configurable as differential
digital input pair or as 2 single-ended
clock inputs or 2 single-ended digital
inputs (or combination thereof), cor-
responding to from a maximum of 2
independent clock inputs to a maxim-
um of 2 independent digital inputs;

m 21 single-ended digital I/Os;
m 5 single-ended inputs.

Table 4 summarizes the maximum avail-
able FPGA user I/Os divided by supply
voltage.

type VccIO 3.3V
diff. I/0O pairs < 18 <23
diff inputs <1 none
diff. clocks <4 <1
s. e. I/0Os < 46 < 58
S. e. inputs <2 <4
s. e. cloks <8 <3

Table 4: maximum FPGA user I/0s by
supply voltage.
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Differential Pairs

The micromodule has a total of 42 differ-
ential signal pairs routed pairwise with a
differential impedance of 100 ohm to ad-
jacent connector pins. These lines can be
used for high speed signaling up to
666 Mbit/s per differential pair (see Xilinx
Application Note XAPP485).

User Button and LED

LED

The LED is lit when the U_LED line (pin
R10) is set high as detailed in the follow-
ing table.

Signal FPGA pin FPGA ball
I0_L15P_2
U_LED (bank 2) R10

Tabelle 5: user led signal details.

Push Button

The push button is connected to the PB
input (pin V16). as detailed in the follow-
ing table.

Signal FPGA pin FPGA ball
1P
PB (bank 2) V16

Tabelle 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 CMOS 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 2.5
V power rails are controlled by the USB
microcontroller. At start-up, the USB mi-
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crocontroller switches off the 1.2 V and
2.5 V power rails and starts up the mod-
ule in low-power mode. After enumera-
tion, 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 2.5
V 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 banks do not need to be disconnec-
ted when power-rails are disabled by the
USB microcontroller.

DIP Switch S4

S4 enables / disables the FPGA configura-
tion through the SPI interface. The FPGA
configuration through the JTAG interface
cannot be disabled.

When S4 is turned on, the FPGA tries to
configure from the SPI Flash memory.
The FPGA can be configured by the JTAG
interface at any time.

When S4 is turned off, the FPGA waits to
be configured by the JTAG interface.

For further information about direct (pure
SPI) / indirect (SPI over JTAG) in-system
programming of SPI flash memories,
please see Xilinx Application Notes XAP-
P951 "Configuring Xilinx FPGAs with SPI

Serial Flash" and XAPP974 "Indirect Pro-
gramming of SPI Serial Flash PROMs with
Spartan-3A FPGAs".
S4 position
SPI (on)*
JTAG (off)

FPGA configuration: JTAG + SPI
FPGA configuration: JTAG

Table 10: S4 (* default: SPI).

Warning! When downloading via parallel
JTAG programmer to FPGA, it can hap-
pen that programming fails with Error:
"'1": Programming terminated. DONE did
not go high." Try setting DIP switch S4 to
JTAG-only. A bug in certain Xilinx iMPACT
versions can cause this.

DIP Switches Overview

Figure 11 summarizes functions and loca-
tion of the four DIP switches.
off: PON
S3: power rails
on: FX2 PON

pn: enabled
S1: EEPROM

: disabled

: work

: reset line

: reset

: JTAG + SPI

: FPGA configuration
: JITAG

Figure 11: DIP switches overview.
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JTAG and SPI

JTAG Header

JTAG signals are available on the dedic-
ated header J2 through a JTAG program-
mer with flying leads as described in
Table 11.

TDI

TDO

TCK

GND

Vref (3.3 V)

Table 11: JTAG header (J2).

SPI Header

SPI signals are routed to / from bank 2 of
the FPGA as detailed in Table 12 and
made available on the dedicated header
J3 accessible through an SPI programmer
with flying leads as described in Table 13.

Signal FPGA pin FPGA ball
SPI /S IO_L0O1P_2 u3
SPI D IO_LO3N_2 T4
SPI Q IO_L16N_2 N10
SPI /C I0_L26N_2 uil6

Table 12: SPI signal details (bank 2).

SPI /S

SPI D

SPI Q

SPI /C

GND

Vref (3.3 V)

Table 13: SPI header (33).
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Clock Networks

24 MHz Clock Oscillator

The module has a 24 MHz SMD clock os-
cillator providing a clock source for both
the USB microcontroller and the FPGA as
detailed in Table 14.

Signal FPGA pin FPGA ball
I0_L12P_2
24MHZ1 (bank 2) N9

Table 14: 24 MHz clock signal details.

Main Clock Oscillator

The module has a main SMD clock oscil-
lator providing a clock source for the
FPGA as detailed in Table 15.

Signal FPGA pin FPGA ball
100MHZz GCLKO U10
125MHZ (bank 2)

Table 15: main clock signal details.

Standard frequencies are 100 MHz and
125 MHz (please visit Trenz Electronic
website for current ordering information).
The lower the main clock frequency, the
lower the module power consumption.
Moreover, as the main clock is preferably
used as DDR SDRAM clock, a lower clock
frequency makes easier for the develop-
ment tools to meet the timing require-
ments (particularly for DDR SDRAM). For
customized boards, this clock can be
changed according to user requirements.

Interface Clock (IFCLK)

The IFCLK line synchronizes the commu-
nication between the USB microcontroller
and bank3 of the FPGA as detailed in
Table 16.

Signal FPGA pin FPGA ball
LHCLK5
IFCLK (bank 3) K4

Table 16: interface clock signal de-
tails (bank 3).

Digital Clock Manager (DCM)

The DCMs of the FPGA can be used to
synthesize arbitrary clock frequencies
from any on-board clock network, differ-
ential clock input pair or single-ended
clock input. For further reference, please
read Xilinx data sheet DS485 "Digital
Clock Manager (DCM) Module"
(dem_module.pdf) and Xilinx application
note XAPP462 "Using Digital Clock Man-
agers (DCMs) in Spartan-3 FPGAs" (xap-
p462.pdf).

On-board Memories

The TEO300 has three on-board memor-
ies:

s DDR SDRAM

m SPI Flash

m serial EEPROM

DDR SDRAM

TEO300 modules have a 512Mb DDR
SDRAM component for operation (code
and data) accessible through the FPGA.

Commercial-grade modules mount the
following component:

Micron Technology MT46V32M16BN-6

Industrial-grade modules mount the fol-
lowing component:

Micron Technology MT46V32M16BN-6 IT

You can get the exact part humber of the
component mounted on your module
from the Micron FBGA decoder:

http://www.micron.com/support/part_inf

o/fbga/decoder
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When developing DDR SDRAM designs
with Xilinx tools (e.g. MIG, MPMC, ...),
you should select the following product

type:
MT46V32M16-6.
Should it be not available, you can use
one of the following product types:
MT46V32M16-5
MT46V32M16XX-5B
MT46V32M16BN-5B
MT46V32M16FN-5B
MT46V32M16P-5B
MT46V32M16TG-5B
TEO300 modules with the following part
numbers
TE0300-00
TE0300-00-4I5C
TE0300-00B
TE0300-01
TE0300-01B
TE0300-01BLP
are assembled with

Qimonda HYB25DC512160CF-6

512Mb DDR SDRAM components. When
developing DDR SDRAM designs with Xil-
inx 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 config-
uration and operating storage accessible
through USB or SPI.

Serial EEPROM
TEO300 modules have a
Micron Technology 24LC128

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

Module Configuration

This section describes how to configure
the TEO300 module and access some of
its resources.

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
TEO0300 module.

Configuration of the TE0300 module
through a USB host is recommended for
occasional, non-volatile on-site opera-
tions such as firmware upgrade.

System Requirements

TEO300 modules can be configured
through a host computer with the follow-
ing 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 micro-

Trenz Electronic GmbH
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controller will detect an empty EEPROM
and will provide its default vendor ID and
device ID to the USB host.

DIP on (left) off (right)
switch
S1 EEPROM -
S2 Run -
S3 X X
S4 X X

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.

DIP on (left) off (right)
switch
S1 - Off
S2 Run -
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 micromobule or leave
the micromodule unconnected;

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

Mit diesem Assistenten konnen Sie Software fur die folgends
Hardwarekomponente instalisren

USE Device

‘.'_) Falls die Hardwarekomponente mit einer CD
\_4_ oder Diskette geliefert wurde, legen Sie diese
T jetzt ein.

“wie mdchten Sie vorgehen?

(7 Software automatisch installersn (smplohlen)

(@ i5aftware von ener Liste ader bestimmten Tuelle !
installieren [fiir fortgeschrittene Benutzer] :

Klicken Sie auf "weiter, um den Worgang fortzusetzen.

Assistent fiir das Suchen neuer, Hardware
Wahlen Sie die Such- und Installationsoptionen. .

(%) Diese Quellen nach dem zutreffendsten Traiber durchsuchen
Wenwenden Sie die Kontrollk Sstchen, um die Standardsuche 2u enweitern oder
einzuzchranken. Lokale Plade und Wechselmedien sind in der Standardsuche: mit
einbegriffen. Der zutreffendste Treiber wird installiert.
[]'wechselmedien durchsuchen (Diskette, CD_. ]
Folgende Quelle ebenfalls durchsuchen:

CATEDI00Ndhiver «| [ Durchsuchen |

() Nicht suchen. sonderm den zu installiersnden Treiber selbst wahlen

Werwenden Sie diese Option, um einen Geratetreiber aus einer Liste zu wahlen. Es wird
nicht garantiert, dass der von lhnen gewahlte Treiber der Hardware am besten entspricht.

< Zuriick ][ wiaiter > ] [Abbrechan

Trenz Electronic GmbH
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Hardwareinstallation

1] E Diie Software, die fir diese Hardware installert wird:

L
Cypress Generic USE Device
hat den *indows-Loga-Test nicht bestanden, der die Kompatibilitat mit
‘windaws =P Uberpriift. [warum ist dieser Test wichtia?)

Das Fortsetzen der Installation dieser Software kann die korrekte
Funktion des S_yslems direkt oder in Zukunﬂ_beeinlléchligen.

M ft gstens. die | 1L jetzt at
und sich mit dem Hard: } ller fiir Sof . die den
wWindows-Logo-Test b den hat. in Yerbind Zu setzen.

| Installation fortzetzen | [ Installation abbrechen

Assistent fiir das Suchen neuer Hardware

Fertigstellen des Assistenten

Die Software fiir die folgende Hardware wurde installiert:

=

Cypress Generic USE Device

Klicken Sie auf "'Fertig stellen"", um den Yorgang abzuschliielen

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

Datei  Aktion  Ansicht 2
& 2 =2a

) #% Prozessoren A~

) e Speichervolumes

& 1 Systemgerdte

i Tastaturen

=6 USB-Controller
& Ca-z00

USE Universal Host Controller - 2830
& Intel{R) ICHS Fanily USB Universal Host Controller - 2831
65 Intel{R) ICHE Fanily USB Universal Host Cortroller - 2832
&2 Intel{R) ICHS Family USE Universal Hast Controller - 2834
S8 Intel(R) ICHS Family USB Universal Host Controller - 2835
o2 Intel{R) ICHE Fanily USE2 Erhanced Host Controller - 2636
¥ Intel{R) ICHE Family USB2 Erhanced Host Controller - 2634
€ USE-Root-Hub

& USE-Root-Hub

& USE-Root-Hub

&2 USE-Ract-Hub

o8 UsE-Ract-Hub

& USB-Root-Hub

& USB-Root-Hub -

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 is actually
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).
T Cypress USB Console

o5&
xad CF

Fle OCptions Help
&q [=] & M selected Script:

Select Device
USE Address | De
4 S

wvioe Mame

Marne in Windows Device Mar [from inf]
LSE i g

Cyp neric JSE e

Dievice Properties | Control Endpt 3fers | Other Endpt Xfarsl Iisc. ]

WendorD . ... 0=04B4 Clags. . ... OxFF
Fioduct Dy 08613 Subclass . . OxFF
Manufacturer . . . Protocal .. 0:FF
Product. . .. bodDevice Oxa001

Serial Mumber . .

Device Configurations [ 1]

| Walue | Altributes | Max Power |
| 0x01 0x80 0432 (100 mé)
Configuration Interffaces (4]
Intfc | A\tSettingl Clags | Subclass ‘ Protocol ~
0 1) 0xFF [ Wendar | OxFF OxFF
0 1 0xFF [“endar | O=FF 0«FF
1] 2 0xFF [ Wendar | OxFF 0xFF v
Interface Endpoints [0]
Address | Altributes | tax Pkt Size | Interval

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

Trenz Electronic GmbH
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7 E7-USB Interface EEIX)

Devee [USBDevice x| [y ke | Lmdnen | 5ccrRon| sdectin |
] vese | s |_om |
WendReq | Ret [0x00 Valus [0:0000 index [0x0000 Lergth [0 DF[0OUT +| HexBytes [CO B4 04 810001 00 v
4 e[ <] Lengh [128 PacketSiz= [ Packets |

e P[] e B wemes[s
m nterfece [0 atsetting [0

ot B | o |t e | et svinge | o |

7 EZ-USB Interface (3=.3]
Devee [USBDevies =] [y tier | Loadien | 5 cepRou | sdecan |

| e |_vos ||
_énd Req | Req [0x00 Valus [0<004 Indes: [00000 Lergth [0 DF[0OUT +| HexEBytes [CO B4 04 61 0001 00 ~|
4 Pe[ =] Lenath [128 PacketSizs [ Packets |
e ] e B e[ ]
m nterfece [0 anseting [0

| ot o |t s |t sige | o |

0000 02 OB 91 ~
Download 12 byces: addr=dol

0000 78 7F E4 F6 D& FD 75 81 3% 02 05 E&

Download 96 bytes: addr=g4e

0000 BB OL OC E§ %2 29 F§ 92 E§ 83 3k F§ 93 E0 22 50

0010 06 E3 25 5z F= E6 7z EE FE 06 ES 25 82 F8 EZ 22

0020 ES 82 29 FS 82 ES 8% 34 FS 83 E4 93 22 F8 BB 01

0030 0D BS B2 29 FS 82 ES 83 3A FS 83 B8 FO 22 50 06

0040 ES 25 B2 C& F& 2z EE FE 05 ES 25 §2 C8 F2 2 IE

0050 SF FS FO Ek SE 42 FO B3 SD 42 FO K@ 9C 45 FO 22

Toggle 8051 Reset (00}

Dowm. :

bytes to
g 1331 bytes to addr=1000
ecessful: 5427 byces dewnloadsd

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

Large (512 - 64K byte) EEPROM Download RIx
x| « @k E-

Suchen i | &) TED30D
Y [driver

[ CyConsole

Zuletzt

verwendete D

Desktop

Eigene D ateien

98

Arbeitsplatz

Q Dateinarme: |usb iic j fffnen I
E

-
Metzwerkumgeb  Dateityp |i2t: EEPROM Files [“.iic] Abbrechen
(i ™ Schieibgeschiitzt dffnen

Upgrade progress is displayed in status
window and is completed when “Down-
load Successful” text is displayed.

Disconnect the USB cable.

Dedicated USB Firmware Driver
Installation

Check the configuration switches against
the following table:

DIP on (left)
switch

off (right)

S1 EEPROM -
S2 Run -
S3 FX2 PON -
S4 X X

Reconnect the USB cable to run the newly
uploaded firmware in the USB microcon-
troller. Under the default switch configur-
ation, the USB microcontroller is now
ready to provide dedicated vendor ID and
device ID. Wait until the operating sys-
tem detects new hardware and starts the
hardware assistant and answer the hard-
ware assistant questions as shown in the
following example.

Trenz Electronic GmbH
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Assistent fiir das Suchen neuer Hardware

Willkommen

it diesem Assistenten kisnnen Sie Software fiir die folgende
Hardwarekomponente installieren:

DeweSoflt 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 [smpfohlen)

oftware von einer Liste oder bestimmten Quelle}
installieren [fiir fortgeschrittens Benutzer H

Hardwareinstallation

Die Software, die fir diese Hardware installiert wird:

L.}

DEWESoft USE Device

hat den “Windows-Logo-Test nicht bestanden, der die K.ompatibilitat mit
‘windows ¥P Uberpriift, [warum ist dieser Test wichtiq?)

Das Fortsetzen der Installation dieser Software kann die korrekte
Funktion des Systems direkt oder in Zukunft beeintrachtigen.

M, ft c trengstens, die | ion jetzt h
und sich mit dem Hard } ller Fiir 5of . die den
Windows-Logo-T est bestanden hat, in Yerbind zu zetzen.

| Installation fartzetzen | [ Installation sbbrechen

Assistent fiir das Suchen never, Hardware

Wahlen Sie die Such- und Installationsoptionen.

®

e Quellen na

WYenwenden Sie die Kontrollk astchen, um die Standardsuche 2u enseitern oder
einzuschranken. Lokale Pfads und Wechselmedien sind in der Standardsuche mit
einbegiffen. Der zutieffendste Treiber wird installiert

[[*wechselmedian durchsuchen (Disketts, CD...)
Folgende Quelle ebenfalls durchsuchen:
CATEO300Ndriver

- Durchsuchen

() Micht suchen, sondem den zu installierendsn Treiber selbst wihlen

WVerwenden Sie diese Option, um einen Gerdtetreiber aus einer Liste zu wahlen. Es wird
nicht garantiert, dass der von Ihnen gewahlte Treiber der Hardware am besten entspricht.

< Zuriick ]l Weiter > ] [Ahhle:hen

Assistent fiir das Suchen neuer Hardware

Fertigstellen des Assistenten

Die Software fur die folgende Hardware wurde installiert:

=

DEWESoft USE Device

Klicken Sie auf "'Fertig stellen”, um den Yorgang abzuschliefen.

Fertig stellen |

Check that in the “"Device Manager” under
“USB-Controller” the “DEWESoft USB
Device 0” has been added.

Datel  Akgon  Ansicht 2
" & &

= #88 Prozessoren ~
- Speichervalumes
1y Systemgerdte
-2 Tastaturen
= &g USE-Controller
& CA-200
= DEWWESoft LISE Device
© Inkel(R) ICHE Family USE Universal Host Cortroller - 2830
S Intel(R) ICHB Family USB Uriverssl Hast Contraller - 2631
S Intel(R) ICHB Family USB Universal Host Cortroller - 2832
S IntelR) ICHE Family USB Universal Host Cortroller - 2834
S IntelR) ICHS Family USB Universal Host Cortroller - 2835
< Intel{R) ICHS Family USE2 Erhanced Host Controller - 2536
= Intel{R) ICHB Family USE2 Erhanced Host Contraller - 2634
S LUSB-Roat-Hub
= USB-Root-Hub
= LISB-Root-Hub
= LISB-Root-Hub
= LISE-Root-Hub
= LISE-Root-Hub
= LISE-Root-Hub ~

FWU File Generation

The TE0300 micromodule can be con-
figured by means of a firmware-upgrade
(FWU) file (see next section "Micromodule
Configuration" for further reference). The
first step in generating the FWU file is to
generate the fpga.bin file corresponding
to a given FPGA design.

Open Xilinx IMPACT from Start / Pro-
grams / Xilinx ISE / Accessories / Impact

Select “create new project”.

Trenz Electronic GmbH
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‘B iIMPACT Project x|

| want ta

" !load maost recent project Idelau\t inf

R |

[~ Load mast recent project file when iMPACT starts

(% create a new project [ipf]  [idefulliof Browse... |

oK Cancel

Select “prepare PROM file”.

IPACT - Welcome to iMPACT =10 x]

—Please select an action from the list belo

" Configure devices using Boundany-Scan [ TAG)

I Automatically connect to a cable and identify Boundarp-5 can chain j
i+ Prepare a PROM File
i Prepare a System ACE File
i Prepare a Boundary-Scan File
SVE O x

i Configure devices

I using Slave Serial mods ﬂ

< Back Hext > | " Cancel I

Select "BIN” as output.

PACT - Prepare PROM Files =10 x|

| weark ba target &

% Kilinx PROM

" Generic Parallel FROM
" 3rd-Party SPI PROM

~ PROM Supporting Mulliple Design Yersions: | SpartanaE MuliBoot ;I

PROM File Format
= MCS = TEK ~ UFP [T format)
" EXD £ EIN 150

" HEX [~ SwapBits

Checksum Fill Value [2 Hex Digits] IFF

PROM File Mame: prga

Location: |C dilipty

Browse...
< Back | Hext > I Cancel |

Set "PROM File Name" to "fpga" and
change "Location" to a suitable name and
location.

PACT - Specify %ilinx PROM Deyice =10 x|

¥ ifuto Select PROM

I~ Enable Revisioning

Murnber of Revisions: |1 = I

™ Enable Compression

Select a PROM [bits): | Unspecifiec:l |

=l Add

Delete & |

< Back | Hext > Cancel

Check “Auto Select PROM”.

Trenz Electronic GmbH
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'Ea Add Device x|

Start adding device file ko
Daka Strearn: 0

Navigate to your project's IMPLEMENTA-
TION folder and select "download.bit".

Look . [ ) implemertalion 2 I = s e 8

cache (Copb_inke_0_wrapper
chipscope_icon_0_wrapper ErsZSZ_wrapper
chipscope_opb_iba_0_wrappsr  [C5)sdram_16ms16_wmrapper
dem_0_wrapper [C)spi_adc_0_wrapper
dem_L_wrapper (2)5pi_mmon_0_wrapper
debug_maduls_wrapper [ kest_mux_0_wrapper
dimb_crtlr_wrapper
dimb_vrapper winload_cclkbemnp. bit
iimb_crtle_wrapper system‘b\t
ilrb_wrapper

Imb_bram_wrapper

mb_opb_wrapper

microblaze_0_wrappet

opb_dma_0_wrapper

oph_Fx2_0_wrapper

File name: Idown\oad.blt j DOpen I
il of type: [FPGA Bit Files (* i) =l Cancel |

v

The following warning is normal :).

x

WARMING:MPACT: 2257 - Startup Clock has been changed ko 'Celk' in the bitstream stored in memary,
but the original bitstream file remains unchanged.

This is probably the one and only file with
your design.

® YWiould wou like to add another device File to

Data Skream: O

Yes

Congratulations!

¥ou have completed the device File entry.
Click 'Ok ko conkinue

Click GENERATE FILE or select from menu
Operations / Generate file.

- inx'default.ipf - [PROM File Formatter] =0 x|
% File Edt View Operations Window Help =18 x|
EEIEEER AR
x
- gaBoundary Scan
- galSlaveSerial

B3 SelectMAP
+- 3 Deskiop Configuiation
“BaDirect 5Pl Configuration

o [Z] 3ystemaCE %c35400
.- [£]PROM File Fommatter dovwnioad bit

=
Avvailable Operations are:
Operations
[ PROM File Formatter
x| INFO:iMPACT: 501 - '1': Added Dewvice xc3sd400 successfully.

4
Output A Enor A Woaming ]

PROM File Generation | Target Xilin: PROM | 1,699,136 Bits used | File: Fpgain Location: C:\xilinxi) 4

Trenz Electronic GmbH
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You are done.

£, iMPACT - C:\Xilinx'\default.ipf - [PROM File Formatter] _1a x|
% Eile Edit Yiew Opsrations Window Help =8 x
P E[E DR X[ar®m(t: [y oo N
]
-~ EZBoundary Sean
<235 laveSeial
- B3S electhAP STXILINK, | ﬁ
91D eckiop Configuration PROM
82 Direct SPI Configuration o2
[2)systemaLE 81.02% Full xc3s400
[]PROM Fie Fomatter download bit
Modes
=7
PROM File Generation Succeeded

[Available O perations are:

Operations

15 PROM Fils Formatter ]

% griting file "C:yXilinx)//fpga.prm”.

Uriting file "C:YXilinx\//fpga.sig”.
al | i

' Qutpet_A Evior_A Warning

Ready [ PROM Fie Generation | Targst Xin PROM | 1,639,135 Bits used | Fil: fpga i Location: Ciinel]

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

B, Exit iMPACT x|

\c:) Do wou wank to save project File before exiting?
-

Mo 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 us-
b.bin are always unchanged)

zip the 3 files
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 pro-
grammed with its dedicated firmware up-
load tool. Turn S1, S2, S3 and S4 on.
Open the dedicated firmware upgrade
tool "“USB Firmware Upgrade Tool”

(double click the “USBFirmwareUpgrade-
Tool.exe” file in the “USBFWUTool”
folder).

% ) USB Firmware Upgrade Tool

Device:  USE Device

File name: | J

¥Yersion: 2.6

n 14

Press the button corresponding to
the “File name” field and select for in-
stance the sample firmware upload file

“TEO300_v1012.fwu” in the “USB-
FWUTool\FWUs" folder.
Offnen Elgl
Suchen in: | ) Fw/lis | «®mecrE-
LY
&)
Zuletzt
verwendste [1
Deskiop
Eigene Diatsien
58
Arbeitsplatz
-
Netzwi.gumgeb Dateinams: | E0300_vo812 fons - Offnen
Datsityp | Fur Update Files [~ | Abbrechen

Trenz Electronic GmbH
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% J USB| Firmware Upgrade Tool

Device:  LSE Device
File name: |C:\TE03001LISBFWU Tool\FiUs| TED300_v1012. Upload

¥Yersion: 2.6

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

% ) USB Firmware Upgrade Tool

LISE Device

| L usiead

FPGA uploading... (22%)

¥Yersion: 2.6

After successful completion of the firm-
ware upload procedure, the following
message should pop up.

LUSB Firmware Upgrade Tool E|

Firmware upgrade successull

Reboot the micromodule with the new
firmware by disconnecting and reconnect-
ing the USB cable. You may want to test
the sample application “"TEO0300_API_Ex-
ample.exe” in the
“TEO300_API_Example\Debug” folder.

To generate your own firmware upload
file, please read the document “Generat-
ing_FWU_file.doc” in the “USBFWUTool”
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 iMPACT. 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

& {laad mos recent projest] | defauiipt v

[] Load most recent project file when iMPACT starts

() create 5 new project [ipf) |defaultipf Browse...

aKk Cancel

Double click the "“Direct SPI Configura-
tion” option in the “"Modes” panel.

hittp s I ncom

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

Trenz Electronic GmbH
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bl ik Ly 41 Device e Leediy Tevize

o Catle Zonnection

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 @
Suchen i | () TE300 s eBEcFE-
4 =) blink 1600, mes
Zuletzt (515t _program
werwendete D
=
€
Desktop
Eigene Dateien
Arbeitsplatz
Metzwerkumaeb  Dateiname: blinkin.mcs hd Gffnen
l [ = [ B ]
Dateityp [ Design Files (" mes * exa) | Abbrechen

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

£ Select Device Part Name

Select PROM

Part M arne:

[ Cancel ] [ Help

iMPACT should now look like this.

7% EATCH CID 5 satdvsribu

S G e i

Right click the SPI PROM device and se-
lect the “Program” operation.

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

Trenz Electronic GmbH
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Veiy
G

PROM/CaclRurmer!l Usereads (8 HenDighs) [ ]

CPLD Speciic Properties
Wite Protest Furnclona Test O The Fly Progiam
KPLAUESEntervptoldchaacters [ ]

PROM Speciic Propeties
Load FPGA [ | PardlelMode [ | Use DA for CF

Spartan3AN Programming Properties

DataProtect | | DataLockdown

FPGA Device Specific Progrs
Pulse PROG [ | Proar

[ Asset Cable INIT during programming

(o [ cael J[ ew | [ Heb |

iMPACT will first erase the memory (no-
tice the mismatch between the two pro-
gress indicators)

£ Progress Dialog [61%]

Executing command...

=
o

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

E wecuting command...

T 10% ]

After successful programming, you should
read the message “Program Succeeded”
popping up for a few seconds in the “Dir-
ect 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
S4 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 iIMPACT 10.1. If
the “iIMPACT Project” window pops up,
press the “Cancel” button.

Trenz Electronic GmbH
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£, iMPACT Project &

| want to

@ fload most recent project] | defauiipt v| [Ciowse.. |
[] Load most recent project file when iMPACT starts
() create & new praject [Lipf) ‘delau\t.\pf | Browse...
oK Cancel

Double click the “Boundary Scan” option
in the "Modes” panel.

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

Lo & 43 Dwvice etk TTAG Lo

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.

g Assign New Configuration File

Look jm: | 3 E:/TENZ00/ v « o EHE
o.
(L) 1st_program
(D) biinkin bit
il G001 it
File name: |b|inkin.bit ‘ Open
File type: | &1l Design Files (* bt bt *rky " ise * bd] v
Cancel Al ] l Bupass ]
() None
(%) Enahle Programming of SPI Flash Device Attached to this FPGA
() Enable Programming 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 ir: ‘Lf} temp_TEO300 j £ B

Zuletzt
wenwendete D

Desktop

Eigene Dateisn

Arbeitsplatz

Netzwerkumgeh D steinsme: |blirkin. mes Offnen

ung

Lo L]

D ateityp: [MCS Fies (" mos) Abbrechen

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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ice Programming Properties - Device 1 Programming Properties

Property Name
Verly

Select 5P| Flazh General CPLD And PROM Proparties
Erese Before Programming
FPGADevice Speciic Frogranming Progertiss

FPGA SPI Flazh Assett Catle INIT duiing programming
iten programning Flash automatioaly load FPGA wih o

wc3s1 200e

oK |
iMPACT should now look like this. &) (o ) ][]

£ wpacy - [poun

iMPACT will first erase the memory

€. Progress Dialog [1%]

Executing command...

e T et Cancel

Right click the “Flash” device and select

the “Program” operation. and then write it.

B pACT - vt 1

IE Progress Dialog [10%]

Executing command...

T 10% ]

PRST:SOL L't Added Davice MESF3Z

acer packageNeme -value o7

o Catle Zonnection

After successful programming, you should

In the “Device Programming Properties” read the message “Program Succeeded”
window, just leave the default settings popping up for a few seconds in the
and press the “"OK"” button. “Boundary Scan” panel.
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Switch S3 back to the “FX PON" position.
In case you uploaded the reference
design, you should see the on-board led
blinking at 0.5 Hz.

For further information about indirect
(SPI over JTAG) in-system programming
of SPI Flash memories, please see Xilinx
Application Note XAPP974 "Indirect Pro-
gramming of SPI Serial Flash PROMs with
Spartan-3A FPGAs".

Changes from TE0300-00
to TE0300-01

Clocks

TE0300-00 has a 50MHz secondary clock,
whereas TE0300-01 has a 125MHz sec-
ondary clock.

Volatile Memory Interface

TEO0300-00 could access the DDR SDRAM
only with Xilinx OPB (on-chip peripheral
bus) cores.

TEO300-01 can also access the DDR
SDRAM through the dedicated Xilinx MIG
(memory interface generator) memory in-
terface.

B2B Connectors

Contact 14 of connector J5 has been ex-
tended from an input in TEO300-00 to an
I/O in TE0300-01. Therefore hardware
designs developed for the TE0O300-00 are
compatible with the TE0300-01 whereas
those developed for the TE0300-01 are
compatible with the TE0300-00 if that
contact is configured as input.

Contact 76 of connector J5 has mis-
takenly been described as I/O in TEO300-
00, but it has always been an input-only
contact as documented for TEO300-01.

Connector J4 has not been changed.

LED

With TE0O300-00, the LED is lit when the
U_LED line on pin T15 is set high whereas
with TE0O300-01 the LED is lit when the
U_LED line on pin R10 is set high.

Ordering Information

For the latest product details and avail-
able options, please visit:

www.trenz-electronic.de

shop.trenz-electronic.de

Revision History

Rev Date Who Description

0.1 2008-04-24 FDR created

1.0 2008-08-01 FDR completed

1.01 2008-08-08 TT | 50MHz to 125MHz

clock

1.02 2008-10-17 FDR U_LED for
TE0300-00

1.03 2008-10-17| FDR updated FUT from
1.9to 2.6

1.04 2008-10-27 FDR DIP switches
overview

1.05 2008-10-29 FDR stacking height
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Rev Date Who Description

1.06 2008-12-08 FDR DIP switches
revised

1.07 2009-02-16  FDR | fixed DIP switches
overview picture

1.08 2009-03-09 FDR | clarified warning
regarding 3.3 V
power-rail

1.09 2009-03-16| FDR fixed and improved
switch settings

1.10 2009-06-03 FDR @ added "FWU File
Generation" sec-
tion
1.11 2009-07-23 FDR clarified
changes/LED
section

1.12 12009-08-24 FDR added FPGA signal
details for main
user signals

1.13 2009-09-01 FDR improved "On-
board Memories"
chapter

1.14 2009-09-03 FDR improved clock,
memory and con-
figuration chapters

1.14 2009-10-23 FDR | PREPARE_FW de-
scription removed

Table 17: revision history.

Appendix

The following tables reports pin-out in-
formation of B2B (board-to-board) re-
ceptacle connectors J4 and J]5 respect-
ively.
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name pin name

1 VccIO - VccO 0 I - - - - I O VccO VcclO 2
3 VcclO - VccO 0 I - - - - I O VccO - VccIO 4
5 B3_LO1_P Ci1 10 _LOiP 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 10 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 VeclO IO 0 IO L19 P F7  BO L19 P 16
17 BO_L24 N B4 10124 N O IO VccIO Y Y VccIO 10 0 I(/);/;lEgFN E7 BO_LI9 N 18
19 BO 124 P A4 10.124P 0 IO VecIO Y Y VeclO 10 0 IO 21N E6  BO L21 N 20
21 B0 10 C4 Ca4 I0 0 IO VeclO N Y VeclO 10 0 10 L21P D6  BO L21 P 22
23 GND GND 24
10_L23N I0_L18N
25 Bo_L23 N b5 'y 0 10 veto ¥ Y veao 10 0 OgREY D7 Bo_L1s N 26
27 BOL23 P C5 IO L23P 0 IO VeclO Y Y VeclO I0 O IO Li8P C7 BO L18 P 28
29 BOL20 P B6 IO L20P 0O IO VcclO Y Y VeclO I0 0 IO L17N  F8  BO L17 N 30
31 BOL20N A6 IO L20N O IO VeclO Y Y VeclO I0 O IO L17P ES  BO_L17 P 32
33 3.3V 33V 34
35 B0 IO A7 A7 I0 0 IO VecdO N N VecIO 10 0 IO A8 B0 _IO_A8 36
10_L14N
37 BO_IO_GY9 G9 10 0 10 VecO N Y Veclo 10 0 ;2 D9 GCLK L14.N 38
39 Gelk_L13.p B8 P-H13P 5 1 veao v Y veao 10 0 1O-H4P g Gelk L14 P 40

/ GCLKS8 / GCLK10

IP_L13N 10 L11N
41 GCLK_L13N B9 '5ipe O 1 VecO Y Y Vecl0 10 0 [Ospll E10 GCLK_LILN 42
43 GND Y vecio 10 0 O-L1IP 16 Gelk Li1 p 44
/ GCLK4 S
10_L12P
45 GCLK_L12.P B10 5iiee O 10 VecO Y GND 46
47 GCLK_L12 N A10 I/Oélc_iigl I0 VccIO Y Y VecIO 10 0 10 _LOSN D1l BO_LO9 N 48

49 BO_L15_P E9 | IO_L15P 0 IO VcclO VccIO 10 I0_L09P C11 | BO_LO9_P 50
51 BO_L15_N FO IO_L15N I0 |VccIO VcclO 10 10 All BO_IO_A11 52
53 2.5V 25V 54

o

<<
=<
oo

55 BO_LOS P FE11 IO LOS8P 0O IO VeclO Y N VeclO I0 0 IO/VREF Bii B0 IO Bil 56
57 BO_LOS N F1i IO LOSP 0 IO VcclO Y N VeclO I0 0 I0  Al2 BO_IO_A12 58
59 BO_LO5 P A13 IO LOSP 0 IO VcclO Y Y VeclO IO 0 IO _LO6P F12 BO_LO6 P 60
61 BO_LO5. N B13 I%'fESFN 0 IO VecIO Y Y VecIO 10 0 IO_LO6N E12  BO_LO6 N 62

63 GND GND 64

65 BO_LO4_N Al14 1IO_L0O4N O IO |VcclO Y N VcclO IO O 10 D13 | BO_IO_D13 66
67 BO_LO4_ P Bl14 1I0_L04P 0O IO | VcclO Y N VcclO IO O 10 E13 BO_IO_E13 68
69 BO_LO3_N C14 I(/)T/I'ROE?’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 VcclO 'Y 3.3v.1 2 TCK Al7 TCK 76
77 | BO_LO1_P | B16 | IO_LO1P O 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 JRESET 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 L24P 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 IO 3 IO 23N R2 B3 L23 N 20
21 B3 120 N N5 10 L20N 3 10 3.3V Y Y 3.3V IO 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
I10_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(/);/'I-QOEGFN V6 B2 LO6.N 34
35 3.3V 33V 36
37 B2 LO7 N P7 IO LO7N 2 10 3.3V Y N33VIO 2 10 U6 B2I0 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 1 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_ L13.N V9 /D3/ 2 1033V Y Y 3.3V IO 3 IO LI9P M5 B3 L19 P 50
GCLK15
10_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 LO9 P 56
57 B2 L18 P P11 IO L18P 2 10 3.3V Y Y 3.3V IO 2 IO LOON N8 B2 LO9 N 58
50 B2 120 N Ri2 IO L20N 2 10 3.3V Y N33V IO 2 10 P9 B2 I0 P9 60
61 B2 L20 P  Ti2 IO 120P 2 10 3.3V Y N 3.3V IO 2 IO  Ri1 B2 IO Ril 62
63 GND GND 64
I10_L19N I0_L15N
65 B2 119 N  Vvi3 10— 2 1033VY N33VIO 2 /Di/ PO B2IO P10 66
/ VREF
GCLK3
67 B2 L19 P  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 21N P12 B2 121 N 70
71 B2.122.P P13 13—532'3 2 10 3.3V 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 B2L2a N R4 95N 2 1033VY N33VIO 2 10 UL B2I0OUI3 78
79 GND GND 80

receptacle connector ]5 pinout information
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