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Overview = Rapid prototyping
The TE0320 is an industrial-grade FPGA = Reconfigurable computing

micromodule integrating a leading-edge Xilinx ™ System-on-Chip (SoC) development
Spartan-3A DSP FPGA, a USB 2.0
microcontroller, 32-bit wide 128 MByte DDR
RAM, 4 MByte Flash memory for configuration
and operation, and powerful switch-mode
power supplies for all on-board voltages. A
large number of configurable I/Os is provided
via robust board-to-board (B2B) connectors.
All this on a tiny footprint, smaller than a
credit card, at the most competitive price.
Hardware and software development
environment as well as reference designs are
available at: www.trenz-electronic.de.

Sample Applications

= Cryptographic hardware module
= Digital signal processing

» Embedded educational platform
» Embedded industrial OEM platform
» Embedded system design

» Emulation platforms

» FPGA graphics

» Image processing

= |P (intellectual property) cores

» Low-power design

= Parallel processing
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Figure 1: TE0320, bottom view.
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Key Features

» Industrial-grade Xilinx Spartan-3A DSP FPGA module (1800 k gates or 3400 k gates)
= USB 2.0 (Hi-Speed USB) interface with a signalling bit rate of up to 480 Mbit/s
= 32-bit wide 1 Gbit DDR SDRAM
» FPGA configuration through:
= B2B connector
= JTAG port
» SP| Flash memory
= Large SPI Flash memory (for configuration and operation) accessible through:
» B2B connector (SPI direct)
"FPGA
= JTAG port (SPI indirect)
= USB bus (Firmware Upgrade Tool)
= On-board 100 MHz oscillator for high performance
» On-board 24 MHz oscillator available to user
= 3 on-board high-power, high-efficiency, switch-mode DC-DC converters capable of 3 A each
= Power supply range: 4.0-7.0V
» Power supply via USB or B2B (carrier board)
=4 LEDs, 2 push buttons, 8 DIP switches.
» Plug-on module with 2 female 1.27 mm pitch header connectors
» 109 FPGA I/O pins (+ 10 dual-purpose pins) available on B2B connectors
= Evenly spread supply pins for good signal integrity
= Assembly options for cost or performance optimization available on request
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1 Block Diagram
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2410128 —
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switch 4xLED 2xPB

* Default Flash option
Figure 3: TE0320 block diagram

2 Module options

FPGA options

Module can be ordered with Spartan-3A DSP XC3SD1800A or XC3SD3400A
chip.

Flash options

Module can be ordered with 32, 64 or 128 Mbit SPI Flash chip.

Temperature grade options

Module can be ordered in commercial or in extended (from -25 C° to +85 C°)
temperature grade.
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3 Specifications

» FPGA: Xilinx Spartan-3A DSP:
» XC3SD1800A-4FGG676C, XC3SD1800A-4FGG676I or
» XC3SD3400A-4FGG676C, XC3SD3400A-4FGG676I

» Cypress EZ-USB FX2LP™ USB microcontroller, high speed USB peripheral
controller

= CY7C68013A-56LTXC (commercial grade) or
= CY7C68013A-56LTXI (industrial grade)

= Numonyx M25P32! / M25P64 / M25P128:
low voltage, serial Flash memory with 75 MHz SPI bus interface

= 2 x 16-bit data-bus 512 Mbit DDR SDRAM (connected in parallel as a virtual 1
x 32-bit data-bus DDR SDRAM)

= Microchip Technology 24LC128I-ST
128 kbit 12C CMOS serial EEPROM

= 3 x STMicroelectronics ST1S10:
3 A, 900 kHz, monolithic synchronous step-down regulator
3 A for each power rail: 1.2 V,2.5V, 3.3V

= Texas Instruments TPS3705-33DGN
processor supervisory circuits with power-fail and watchdog

= 100 MHz oscillator (system + user)
= 24 MHz oscillator (system + user)

=2 x CviLux CBC1-80-2-M110-2P
1.27 mm (50 mil = .050") pitch 80-pin double row socket (female) header
board-to-board (B2B) connectors with key and pegs

=109 FPGA IO Pins routed to the B2B connector
= 6-pin JTAG header

=1 x USB mini-B receptacle (device)

=1 x LED (system)

=4 x LED (user)

= 2 x push button (user)

=4 x DIP switches (system)

=1 x slide switch (system)

= 8 x DIP switch (user)

1 Default module configuration contain 32 MBit Flash
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4 Board Dimensions
TEO0320 measures 68.0 x 48.0 mm.
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Figure 4: dimensional drawing.

TE0320 can reach a minimum vertical height of about 6 mm if push buttons and
USB receptacle are not assembled.

Two mated standard TE0320 connectors have a nominal mated height of 6.0
mm. Processing conditions and solder paste thickness affects such height,
resulting in an effective mating heights of 7.0 mm. Therefore the recommended
stand-off (distance bolts) height is 7 mm.

TEO0320 has 4 mounting holes, one in each corner. The module can be fixed by
screwing M3 screws (ISO 262) into a carrier board through those mounting
holes.

TEO0320 weighs about 25 g.
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5 Power Supply

5.1 Power Supply Range
The power supply range of TE0320is 4.0 Vto 7.0 V.

5.2 Power Supply Sources
TE0320 can be power supplied in two ways:

= through USB connector J1,
= through B2B connector JM5 (pins 1 to 4).
The power supply source is determined by assembly option. See Figure 5.

k2
USB 3.3V T :
J1 VCCAUX
VUSB R79  \sup
us _:'_l_ u7 FPGA
U7 Veeo BANK 0
B2B

JM5

- BQ...LI— us
R11_T_ u9

Figure 5: Power supply options diagram

If resistors R9 and R11 are populated and R12 is not populated, then TE0320 is
power supplied through JM5 (B2B connector).

Figure 6: assembly combination for power supply through JM5.

If resistors R9 and R11 are not populated and R12 is populated, then TE0320 is
power supplied through J1 (USB bus).
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Figure 7: assembly combination for power supply through J1.

Any other assembly combination of R9, R11 and R12 is not allowed.

5.3 On-Board Power Rails

According to the Xilinx Spartan-3A DSP literature, there are the following power
supply pin types:

» Vceaux: dedicated auxiliary power supply pins

= Vcenr: dedicated internal core logic power supply pins

»Vceo: supplies power to the output buffers within the 1/0O bank and sets the
input threshold voltage for some I/O standards.

TE0320 has the following power rails on-board:

=\/sup
It is the main internal power rail irrespective of the external power supply. It is
supplied by either Vb2b or Vusb. It manages power distribution, conversion
and supervision. It is routed also to connector JM5 as a user power supply
output.

*Vb2b
It is the main power rail when the module is supplied from B2B connector JM5.

=\Vush
It is the main power rail when the module is supplied from USB mini-B
connector J1. The maximum current than can be provided to J1 is determined
by the USB power source.

=3.3V
It is converted from Vsup by a step-down DC/DC converter and can provide up
to 3.0 A to the module and connectors JM4 and JM5.

=2.5V
It is converted from Vsup by a step-down DC/DC converter and can provide up
to 3.0 A to the DDR SDRAM and connectors JM5.

=1.2V
It is converted from Vsup by a step-down DC/DC converter and can provide up
to 3.0 A to the Vcenr power supply pins and connectors JM5.

= VCCAUX
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Here there are two assembly options:

(a) if inductor L2 is not populated and the low-noise low drop-out regulator
U6 is populated, VCCAUX power rail is supplied with its nominal voltage of

2.5 V. This is the recommended option for noise-sensitive circuitry such as
clocking and timing infrastructures.

Figure 8: assembly option for VCCAUX = 2.5 V (bottom view).

(b) if the ferrite bead L2 is populated and U6 is not populated, the 3.3V
power rail is simply filtered to generate VCCAUX power rail. This is the
recommended option for cost-sensitive applications. In this case

(b.1) ensure the noise level on power rail VCCUAX is suitable to your
application;

(b.2) avoid the connection of noise sources to power rail VCCUAX.

iR |
3

Figure 9: assembly option for VCCAUX = 3.3 V (bottom view).

Any other assembly combination of L2 and U6 is not allowed.

=VVCCCIOO0

VCCCIOO supplies Vceo to FPGA bank 0. The following assembly options are
possible:

(a) if both resistors R131 and R132 are not populated, VCCCIOO power can
be supplied through pins 30 and 44 of B2B connector JM4.

10/82

www.trenz-electronic.de TEO0320 Series User Manual


http://www.trenz-electronic.de/

5 Power Supply UM-TE0320 (v2.08) 22 February 2012

Figure 10: assembly option for VCCAUX = off (bottom view).

Pins 30 and 44 of JM4 are power supply inputs in this case.

(b) if resistor R131 is not populated and R132 is populated, VCCCIOO power
rail is set to power rail 2.5V (nominal voltage = 2.5 V).

Figure 11: assembly option for VCCAUX = 2.5 V (bottom view).

Pins 30 and 44 of JM4 are power supply outputs in this case.

(c) if resistor R131 is populated and R132 is not populated, VCCCIOO0 power
rail is set to power rail 3.3V (nominal voltage = 3.3 V). This is the default.

oy

Figure 12: assembly option for VCCCIOO0 = 3.3 V (bottom view).

Pins 30 and 44 of JM4 are power supply outputs in this case.

Assembly option where both R131 and R132 are populated is not allowed.

1.2V, 2.5V and 3.3 V voltage rails are provided by corresponding step-down
regulator DC/DC converters, each one capable of providing up to 3 A of output
current. These three regulators are synchronized to switch with 120° phase lag,
to improve EMC, and to reduce input ripple. The synchronization circuit can be
omitted in cost sensitive applications (please contact Trenz Electronic).
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Power supply inputs and outputs are made available at B2B connectors JM4
and JM5 for user applications.

Each pin of B2B connectors JM4 and JM5 is capable of a maximum current of

1.0A.
.. nominal .
power-rail maximum power system user
current (A) source supply supply
4.0
Vb2b 40t07.0 (4 pin x 1.0 ¥,n) JM5 module
Vusb 5.0 0.5 J1 module
<0.5 Vusb 3 x DC/DC
Vsup 40t07.0 DC/DC sync | JM5 (1.0 A)
<4 Vb2b power-fail
JM4 (<1.0A)
3.3V 3.3 3.0 Vsup » DC/DC module IM5 (1.0 A)
2.5V 2.5 3.0 Vsup » DC/DC | DDR SDRAM | JM5 (1.0 A)
1.2V 1.2 3.0 Vsup » DC/DC VCCINT JM5 (1.0 A)
2.5 0.3 3.3V » LDO
VCCAUX VCCAUX JM4 (£1.0A)
3.3 <3.0 3.3V
25 <3.0 2.5V JM4 (s1.0A)
VCCCIO0 3.3 <3.0 3.3V (E)/aCan(())) JM4 (<1.0A)
11010 3.60 2.0 JM4 JM4
: : (2 pin x 1.0 A/pin) (30 + 44) (30/44)

Table 1: On-board power rails summary.
5.4 Power Supervision

5.4.1 Power-on Reset

During power-on, the /RESET line is first asserted. Thereafter, the supply
voltage supervisor monitors the power supply rail 3.3V and keeps the /RESET
line active (low) as long as the rail remains below the threshold voltage (2.93 V).
An internal timer delays the return of the /RESET line to the inactive state (high)
to ensure proper system reset. The delay time of 200 ms starts after the rail has
risen above the threshold voltage.

3.3v?

IRESETT

Figure 13: Power-on reset with fixed delay time of 200 ms.

After this delay, the /RESET line is reset high and the FPGA configuration can
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start. When the rail voltage drops below the threshold voltage, the /RESET line
becomes active (low) again.

33V N/
|
-

|

|
R

|

L

[
IRESET ) [
’L

Figure 14: Reset assertion on power drop with fixed delay time of 200 ms.

5.4.2 Power Fail

TE0320 integrates a power-fail comparator which can be used for low-battery
detection, power-fail warning, or for monitoring Vsup power rail.

An additional power-fail circuit can be used, to monitor the input voltage. At
4.4V, a power-fail signal (/PFO) is sent to the FPGA. Should you wish or need
another threshold voltage, please contact Trenz Electronic.
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6 Inputs and Outputs

6.1 Board-to-Board Connectors

The module has two B2B (board-to-board) connectors (JM4 and JM5) with the
following features:

= gender: female

= overall number of contacts: 160

= contacts per connector: 80

" rOWS per connector: 2

= pitch: 1.27 mm = 50 mil = .050"

Figure 15: Board to board connector assembled on the TE0320.

Trenz Electronic recommends to mate the standard B2B connectors with the
following ones:

m 2 X W+P 6110-080-00-10-PPTR
1.27 mm (50 mil = .050") pitch 80-pin double row boxed plug (male) header
board-to-board (B2B) connectors.

Figure 16: Close-up of the recommended mating B2B connector.

This connector couple offers the following two advantages:

= the module is protected against polarity inversion;

» the connection presents a mechanical resistance sufficient for most
applications.

Ordering codes for connectors JM4 / JM5 and their mating connectors are given
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in Table 2.
gender W+P Trenz Electronic
B2B connector JM4 + JM5 | female 6060-080-46-00-10-10-PPTR 23758
B2B mating connector male 6110-080-00-10-PPTR 23749

Table 2: Ordering codes of recommended B2B connectors.

The mating height of connectors 6060-080-46-00-10-10-PPTR and 6110-080-
00-10-PPTR is 6mm.

Connectors JM4 and JM5 can mate also with any 1.27 mm (50 mil = .050")
pitch male header connectors with up to 2 x 40 pins. Figure 17.

Figure 17: sample matching header connector.

Connectors JM4 and JM5 and are placed on the bottom side of the module as
shown in Figure 18.

Figure 18: female header connectors JM4 and JM5 (bottom view).

15/82

www.trenz-electronic.de TEO0320 Series User Manual


http://www.trenz-electronic.de/

6 Inputs and Outputs UM-TEO0320 (v2.08) 22 February 2012

6.2 USB Interface

USB communication can be performed in one of the following two ways:

= through a USB connector
= through USB lines at one B2B connector.

Only one connection type at one time is allowed.

6.2.1 USB Connector

TE0320 is provided with a USB mini-B receptacle (device) connector J1 on the
top side.

Figure 19: USB connector (top view).

Figure 20: USB mini-B receptacle (device) connector.
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Figure 21 shows a sample USB connection between computer and TE0320 for
both configuration and operation. The USB cable provides for

= Power supply.

= Configuration by means of the Firmware Upgrade Tool (FUT), recommended
for field upgrades. Please use a dedicated JTAG Adapter during development.

= Data communication channel during operation.

Figure 21: sample USB connection (TE0320 side).

In order to minimize the stub on USB lines and improve communication quality,
the connection to both USB pins of B2B connector JM4 can be interrupted by
removing resistors R3 and R4.

Figure 22: resistors R3 and R4 removed for lower stub on USB lines.

Should you require a module version without connector J1, please contact
Trenz Electronic.

6.2.2 USB Pins
USB communication can be performed over 2 pins of B2B connector JM4 as
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detailed in Table 3. Ensure resistors R3 and R4 are populated to connect USB
B2B pins B2B_ D Pand B2B_D Pto USBlines D P and D_P respectively.

pin number pin name signal name description

4 B2B_D_P D_P USB data + (D+)
6 B2B_D N D_N USB data - (D-)

Table 3: USB pins at B2B connector JM4.

Figure 23: Resistors R3 and R4 required for USB communication over B2B
connector JM4.

6.3 JTAG Interface

6.3.1 JTAG connector J2

JTAG signals are available on the gender-inverted standard 6-pin JTAG header
connector J2 as shown in Figure 24.

VREF
GND
TCK
TDO
TDI
TMS

Figure 24: JTAG connector J2.

To connect your computer to JTAG connector J2 you typically need
m a JTAG cable with standard 6-pin JTAG female header;

m a 2.54 mm pitch 1 x 6 pin gender changer header.

Some examples of JTAG cable set are listed in Table 4.

JTAG cable flying leads software gender changer
Xilinx Platform Cable USB included Xilinx iIMPACT 1 % 6 pin
Digilent XUP USB-JTAG Programming Cable | XUP Fly Wire Assembly |  Xilinx iMPACT 1 x 6 pin
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‘ Digilent JTAG-USB Full Speed Module ‘ not needed
Table 4: some examples of JTAG cable set.

Figure 25 shows a standard 6-pin JTAG female header, in this case flying leads,
with a gender changer header.

| Digilent Adept 20 1x6pin |

Figure 26 shows how a JTAG cable, in this case a Xilinx Platform Cable USB
with flying leads and gender changer, is connected to a TE0320.

' l " E:g
4 ,l4da s N
25002 2 <
‘262'0»255'4'. :ﬁ‘f
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Figure 25: st_andard 6-pin JTAG female Figure 26: sample JTAG cable connection ((TE0320 side).
header with gender changer.

Figure 27 shows a recommended set-up for TE0320 configuration and
operation. The USB cable provides for power supply and data communication
channel. The JTAG is ideal for quick configuration and effective debugging.

ST XILINX
Platf

ble USB

Figure 27: recommended TE0320 set-up.
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6.3.2 JTAG lines at B2B connector JM4

6.4 I12C bus

JTAG signal lines are also available at B2B connector JM4. See Table 40 for
additional information on these signals.

TE0320 has a flexible 12C bus on-board as outlined in Figure 28.

USB MCU
EZ-USB FX2LP

— et — 12C CMOS

S1A serial EEPROM

FPGA Bl st

B2B JM5 Bl ot

Figure 28: 12C bus topology.
The 12C signals on the TE0320 are listed and described in Table 5.

name definition description

SDA | serial data | This is a bidirectional pin used to transfer addresses and data into and out of a device.

SCL | serial clock This signal is used to synchronize the data transfer to and from a device.

Table 5: 12C signals summary.

The 12C bus is typically used by the USB microcontroller to write USB firmware
to the serial EEPROM. In this case,

=the 12C port of the FPGA must be set in slave mode (SCL pin as input),

= the device attached to the 12C port of B2B JM5 connector must be set to slave
mode.

The USB microcontroller can operate just in 12C master mode (default
operation). If the user wants to set another device attached to the 12C bus as
master device, the USB microcontroller shall three-state (Z = high impedance)
its SCL and SDA pins.

If the FPGA is set to 12C master mode, it can write to or read from serial
EEPROM (always slave mode) and B2B connector JM5 (attached device set to
slave mode).

If the device attached to the 12C port of B2B JM5 connector is set to master
mode, it can write to or read from serial EEPROM (always slave mode) and
FPGA 12C port (set to slave mode).

Possible 12C operation modes are summarized in Table 6.
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FPGA .
core EZ-USB FX2LP e B2B JM5 serial EEPROM
slave
default master SCL = I slave slave
inactive master
custom SCL=SDA=7! SCL=0 slave slave
custom inactive slave master slave
SCL=SDA=Z| SCL=1

Table 6: 12C bus modes summary.

TE0320 reference design includes an HDL core managing the fast mode (400
kHz) 12C communication between the Xilinx MicroBlaze embedded soft-
processor and the EZ-USB FX2LP USB microcontroller.

I2C pins on B2B connector JM5 cannot be used as GPIOs (general purpose
I/0s),
as these bus signals are pulled up to 3.3V.

6.5 SPI bus
TE0320 has a flexible SPI bus on-board as outlined in Figure 29.

USB MCU

EZ-USB FX2LP »
. » SPI
serial Flash
FPGA |~
B2B JM5 e -

Figure 29: SPI bus topology.
SPI signals on the TE0320 are listed and described in Table 7.
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name definition description

serial data This output signal is used to transfer data serially out of the device. Data is shifted out

SPLQ output on the falling edge of SPI_/C.

This input signal is used to transfer data serially into the device. It receives
SPI_D serial data input | instructions, addresses, and the data to be programmed. Values are latched on the
rising edge of SPI_/C

This input signal provides the timing of the serial interface. Instructions, addresses, or
SPI_/C serial clock data present at SPI_D are latched on the rising edge of SPI_/C. Data on SPI_Q
changes after the falling edge of SPI_/C.

When this input signal is high, the device is disabled and SPI_Q is at high
impedance (Z).

SPI_/S chip select | When this input signal is low, the device is enabled.

After power-up, a falling edge on SPI_/S is required prior to the start of any instruction
to the Flash memory.

Table 7: SPI signals summary.
SPI signal pin-out of the TE0320 is summarized in Table 8.

name FPGAball JM5 pin

SPILQ| AF24 18
SPI.D | AB15 12
SPI/C| AE24 22
SPIL/S| AA7 20

Table 8: SPI pin-out summary.

SPI pins on B2B connector JM5 cannot be used as GPIOs (general purpose
I/0s).

The SPI bus can be used during configuration and operation in a plurality of
ways as summarized respectively in Table 9 and Table 10. Any other usage of
the SPI bus is neither supported nor recommended.

6.5.1 SPI bus for configuration
The SPI bus is used for configuration in two ways by default:

(d) EZ-USB » Flash
the USB microcontroller (master) writes the PROM file (containing the
FPGA configuration bitstream) to the SPI serial Flash memory (slave)

(e) FPGA = Flash
the FPGA (master) configures itself in Master SPI mode from the SPI serial
Flash memory (slave).

In case (a), the FPGA shall be turned off to release its shared SPI pins.

In case (b), the USB microcontroller shall three-state (Z = high impedance) its
shared SPI pins.

22/82 www.trenz-electronic.de TE0320 Series User Manual


http://www.trenz-electronic.de/

6 Inputs and Outputs

UM-TE0320 (v2.08) 22 February 2012

description usage EZ-USB FX2LP FPGA B2B JM5 serial Flash
FUT off
EZ-USB » Flash API master (S2 = FX2PON, | deselected slave
FX2_PS_EN=0)
FUT inactive master
FPGA « Flash API SPl *=7 (SPI/S = 1) deselected slave
inactive off master
B2B JM5 = Flash | custom - (S2 = FX2PON, - slave
SPI_*=Z FX2_PS_EN = 0) (SPI_/S=0)

Table 9: SPI bus modes for configuration.

The PROM file (containing the FPGA configuration bitstream) can be written to
the SPI serial Flash memory (slave) also through the SPI pins of B2B connector
JM5 (attached device set to master mode). In this case, the FPGA shall be
turned off or three-stated to release its shared SPI pins and the USB
microcontroller shall three-state (Z = high impedance) its shared SPI pins.

6.5.2 SPI bus for operation

6.6 LEDs

A plurality of usage combinations of the SPI bus during operation is made
available to the user as suggested in Table 10.

description usage EZ-USB FX2LP FPGA B2B JM5 serial Flash
off
EZ-USB 4= Flash | custom master (S2 = FX2PON, | deselected slave
FX2_PS_EN=0)
inactive master
FPGA «» Flash custom SPI*=7 (SPL/S = 1) deselected slave
inactive off master
B2B JM5 «= Flash | custom - (S2 = FX2PON, -~ slave
SPI_*=Z FX2_PS_EN = 0) (SPI_/S=0)
master o
EZ-USB «= B2B JM5 | custom SPl /S=1 (S2 = FX2PON, slave deselected
=== FX2_PS_EN =0)
slave off master
EZ-USB «= B2B JM5| custom ~ (S2 = FX2PON, _ deselected
SPI_/IC=Z FX2_PS_EN = 0) (SPI_/S=1)

Table 10: SPI bus modes for operation.

Other combinations of master and slave units are neither supported nor
recommended.

6.6.1 System LED D1

LED D1 is connected to the DONE pin. The DONE pin is powered by the
VCCAUX supply.

The FPGA actively drives the DONE pin Low during configuration. Thus, LED
D1 is unconditionally turned off during configuration.

To have LED D1 turned on or off after successful configuration, please see
paragraph 11 Recommended Design Tools Settings.
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Figure 30: DONE LED D1 (bottom side).

6.6.2 User LEDs D[5:8]

TE0320 is provided with 4 user LEDs. A LED is lit when the corresponding
signal listed in Table 11 is set high (logical 1).

LED signal FPGA ball FPGA pin bank
D5 | UL1 R20 I0_L22N_1| 1
D6 | UL2 V23 I0_L21P_1 | 1
D7 | UL3 R19 I0_L22P_1| 1

I0_L23N_1
VREF_1

D8 | uL4 u24 1

Table 11: user LEDs signal details..

6.7 Push-Buttons S[3:4]

TE0320 is provided with 2 user buttons. A signal listed in Table 12 is set low
(logical 0) when a push button is pressed, and vice-versa.
input

switch signal FPGA ball FPGA pin  bank s when
P pressed

default

S3 PB1 u23 IO_L23P_1| 1 |logical 1 |logical 0
| s4 | PB2 R22 |10_L25N_1| 1 logical 1 logical O

Table 12: user push-buttons signal details.

S4 - PB2 S3 - PB1

Figure 31: push buttons PB1 and PB2.
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Warning! on some boards, PB1 and PB2 labels might be exchanged.
Please take Figure 31 as reference.

6.8 Switches

TE0320 is provided with the following slide switches:

= S1: 4 x DIP slide switches (system)
= S2: 1 x slide switch (system)
= S5: 8 x DIP slide switches (user)

6.8.1 DIP Slide Switches S1[A:D]

TE0320 is provided with 4 system DIP slide switches as shown in Figure 32:
S1A, S1B, S1C, S1D.

Figure 32: DIP slide switches S1[A:D].

Please note the 4 switch labels are on one side and the <ON> label is on the
opposite side.

DIP slide switches S1[A:D] condition the value of some system signals as
described in Table 13.

switch S1 label signal name <OFF> <ON>
the USB microcontroller the USB microcontroller
S1A 1 EEPROM serial data CANNOT read / write the can read / write the
serial EEPROM serial EEPROM
S1B 2 M2 mode pin M2 = 1 M2 =0
S1C 3 M1 mode pin M1 =1 M1 =0
S1iD 4 /MR (master reset) module reset module running

Table 13: S1X settings description.

DIP slide switches S1A is ON by default, to allow the USB microcontroller to
read the serial EEPROM and enumerate as a custom/specific USB device.
When DIP slide switches S1A is ON, the USB microcontroller can (re)write the
serial EEPROM to, for example, store a (new) custom/specific firmware. When
DIP slide switch is OFF, the USB microcontroller cannot read the serial
EEPROM and enumerates as a generic USB device.
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6.8.2 Slide Switch S2

TEO0320 is provided with a slide switch S2.

Figure 33: Slide switch S2 (angle view).

Slide switch S2 conditions the value of signal PS_EN. Signal PS_EN enables
(high) or disables (low) power rails 2.5V and 1.2V. According to the
corresponding assembly option, power rail VCCCIOO can depend or not on the
2.5V power rail. Power-rail 3.3V is not controlled by signal PS_EN and is
unconditionally enabled. Table 14 summarizes all switching options implied by
slide switch S2 under the standard assembly option.

S2 = FX2 PON S2 = FX2 PON
FX2 PS EN=1 FX2 PS_ EN=0

power rail S2=PON

2.5V

1.2v on on
VCCCIOO (= 2.5V) on on
VCCCIOO0 (=3.3V)|  on on

Table 14: Slide switch S2 settings overview.

6.8.2.1 Slide Switch S2 = PON

When slide switch S2 is in the right position (PON = power rails unconditionally
on), signal PS_EN is set to power rail 3.3V. Thus power rails 2.5V and 1.2V are
unconditionally enabled.

Figure 34: S2 on position PON.

6.8.2.2 Slide Switch S2 = FX2 PON

When slide switch S2 is in the left position (FX2 PON = power rails conditionally
on depending on signal FX2_PS_EN), signal PS_EN is set to signal
FX2_PS_EN driven by the EZ-USB FX2LP USB microcontroller under user
control.

When the EZ-USB FX2LP USB microcontroller sets signal FX2_PS_EN (high),
power rails 2.5V and 1.2V are enabled. This setting can be useful for dynamic
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full power operation.

Figure 35: S2 on position FX2 PON (FX2_PS_EN = high).

When the EZ-USB FX2LP USB microcontroller resets signal FX2_PS_EN (low),
the following components are switched off:

= FPGA core logic (1.2V)

* DDR SDRAM (2.5V)

* FPGA bank 3 (2.5V)

*VREF (2.5V)

= VVCCCIOO (2.5V) FPGA bank 0

This setting can be useful for dynamic low power operation.

Figure 36: S2 on position FX2 PON (FX2_PS_EN = low).

6.8.2.3 Alternate Assembly Options for Slide Switch S2
Slide switch S2 can be replaced by one resistors in the following cases:

= cost sensitive applications
= applications where just one position of S2 is required
= application where switching of S2 is not allowed.

Assembly option when resistor R17 not populated and R19 populated is
equivalent to slide switch S2 permanently set to PON.

Figure 37: assembly option: S2 = PON.
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Assembly option when resistor R17 populated and R19 not populated is
equivalent to slide switch S2 permanently set to FX2 PON.

Figure 38: Assembly option: S2 = FX2 PON.

Any other assembly options of R17 and R19 are not allowed.

6.8.3 DIP Slide Switches S5[A:H]

TEO0320 is provided with 8 user DIP slide switches as shown in Figure 39: S5A
to S5H.

Sy
» - . .

| =N LD~
L LY

Figure 39: DIP slide switches S5[A:H].
Please note the 8 switch labels are on one side and the <ON> label is on the
opposite side.

DIP slide switches S5[A:H] condition the value of some user signals as
described in Table 15.

. S5 signal FPGA . FPGA
S label name ball FPGA pin bank
S5A 1 uUs1 F24 |I0_L54N_1 1
S5B 2 US2 | E24 | IO_L56P_1 1
S5C 3 US3 | E26 | IO_L60P_1 1
S5D 4 US4 | D24 |IO_L61N_1 1
S5E 5 US5 | D26 |IO_L60N_1 1
S5F 6 Us6 | D25 | I0O_L61P_1 1
I0_L63P_1
S5G 7 Us7 | C26 A22 1
I0_L63N_1
S5H 8 uUs8 | C25 AD3 1

Table 15: S1X settings description.
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A signal listed in Table 15 is set low (logical 0) when a slide switch is set to
<ON>, and vice-versa.

6.9 Voltage Reference VREFO

The user can freely set voltage VREFO through pin 37 of B2B connector JM4.
VREFO is the reference voltage for setting the input switching threshold for
certain 1/O standards of FPGA bank 0. For more information on reference
voltages, please consult Xilinx DS610: Spartan-3A DSP FPGA Family:
Complete Data Sheet.

Recommended operating voltage for VREF0 is 0.75t0 1.5 V

Absolute maximum voltage range for VREFO is -0.5 to VCCCIO+0.5 V.
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7 Timing

7.1 Main Clock Oscillator

The module has a main SMD clock oscillator providing a clock source for the
FPGA as detailed in Table 3.

signal FPGA pin FPGA ball FPGA bank

IO_L27N_2

MAINCLK GCLK1

AA14 2

Table 16: Main clock signal details.

Standard frequency is 100 MHz. Should you wish or need another main clock
oscillator frequency, please contact Trenz Electronic. 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 development tools to meet the timing requirements (particularly
for DDR SDRAM).

7.2 24 MHz Clock Oscillator

The module has a 24 MHz SMD clock oscillator providing a clock source for
both the EZ-USB FX2LP USB microcontroller (XTALIN) and the FPGA as
detailed in Table 17.

signal FPGA pin FPGA ball FPGA bank

IO_L28N_2

24MHZ1 GCLK3

AE14 2

Table 17: 24 MHz clock signal details.

7.3 Interface Clock (IFCLK)

The IFCLK line synchronizes the communication between the EZ-USB FX2LP
USB microcontroller and the FPGA as detailed in Table 18.

signal FPGA pin FPGA ball FPGA bank

I0_L31IN_1
IFCLK | TRDY1 P25 1
RHCLK3

Table 18: Interface clock signal details.

7.4 Digital Clock Manager (DCM)

The DCMs of the FPGA can be used to synthesize arbitrary clock frequencies
from any on-board clock network, differential clock input pair or single-ended
clock input. For further reference, please read Xilinx DS485:Digital Clock
Manager (DCM) Module and the DCM chapter in Xilinx UG331: Spartan-3
Generation FPGA User Guide.

7.5 Watchdog

TEO0320 has a watchdog timer that is periodically triggered by a positive or
negative transition of the watchdog input (WDI) signal. When the supervising
system fails to retrigger the watchdog circuit within the time-out interval (min 1.1
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s, typ 1.6 s, max 2.3 s), the watchdog output becomes active and asserts the
master reset (/MR) signal. This event also reinitializes the watchdog timer.

If resistors R135 and R165 are not populated, the watchdog is disabled.

If resistors R135 and R165 are populated, the watchdog can be enabled. In this
case there are still two options.

= To enable the watchdog after module power-up, drive the WDI signal to
generate a transition (no matter if positive or negative).

= To keep the watchdog disabled, set the WDI FPGA signal output to high-
impedance. One way to reach this goal is to leave FPGA pin V24 (FPGA
signal I0_L19P_1) undeclared in the user constraints file (UCF) and set the
Xilinx Project Navigator options as follows:
project properties > configuration options > unused IOB
pins > float.

S Process Properties - Configuration Options B\

Lategory

General Optians

Configuration Optians Property Name Valus

Stattup Options Configuration A ate 4 »

Readback Options

Encryption Dptions Configuration Clk (Configuration Pins] | Pull Up -
Configuration Pin b0 PullUp hd
Configuration Pin M1 PullUp hd
Configuration Pin M2 Pull Up »
Configuration Pin Program Pull Up v
Configuration Pin Done PullUp hd
Configuration Pin Init PullUp hd
Configuration Pin CS Pull Up »
Configuration Pin Din Pull Up v
Configuration Pin Busy PullUp hd
Configuration Pin Fidwr PullUp hd
JTAG Pin TCK Pull Up -
JTAG Pin TOI PulUp -
JTAG Pin TDO PullUp ~
TAG Pin TMS PullUp hd
Unused 10B Pins Pull Dovin v
UserD Code (8 Digt Hexadecimal)
DEI Updale Made LUl |

Property display level. [ Advanced
[ o] | Cancel ] [ Apply ] [ Help ]

Figure 40: configuration option in Xilinx ISE Project Navigator.
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Figure 41: R135 (bottom side). Figure 42: R136 (top side).

Any other combination of resistors R135 and R136 is not supported.
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8 Memories

The TEO300 has three on-board memories:

= DDR SDRAM
= SPI| Flash
= serial EEPROM

8.1 DDR SDRAM

TE0320 modules have two 512Mb DDR SDRAM components each with a 16-bit
data-bus connected in parallel to FPGA bank 3 as a virtual 512Mb DDR
SDRAM component with a 32-bit data-bus. Memory available in industrial and
commercial temperature grade.

8.2 SPI Flash

TEO0320 has an STMicroelectronics M25P32/64/128 (32/64/128-Mbit), low
voltage, serial Flash memory with 75 MHz SPI bus interface for configuration
and operating storage accessible through USB or SPI. Default module
configuration contain 32 Mbit Flash chip M25P32, others available by request.

8.3 Serial EEPROM

TEO0300 modules have a Micron Technology 24L.C128 128 kbit I2C CMOS
Serial EEPROM for EZ-USB FX2 firmware, vendor ID and device ID storage
accessible through the EZ-USB FX2 microcontroller.
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9 System Requirements

9.1 Power Supply Requirements
TEO0320 can be power supplied by one of the following power sources:
=*USB bus, 5V;

= JM5[1:4], 4 V to 7 V power supply (5 V recommended).
System current consumption is design dependent.

USB buses able to supply only 100 mA are not supported.

See paragraph 5.2 Power Supply Sources for additional information on this
topic.

9.2 Hardware Design Requirements

PUDC_B (pull-up during configuration, active Low) pin in TE0320 modules is
hard-wired high, determining user-1/O pins to float before and during
configuration. Turning off pull-up resistors in hot-swap or hot-insertion
applications, disables potential current paths to the 1/O power rail. However,
external pull-up or pull-down resistors may be required on each individual I/O
pin depending on the specific application.

9.3 USB Requirements

Recommended USB bus classes are 1.1 and 2.0.

TE0320 can be connected to a USB bus through connector either J1 or IM4[4,
6].

SPI serial Flash memory can be written through the Firmware Upgrade Tool and
the API.

Data communication over USB can be implemented through the API.

9.4 JTAG Requirements

TE0320 can be configured and debugged over JTAG through connector either
J2 or IMA4[74, 76, 78, 80].

See paragraph 6.3 JTAG Interface for additional information on this topic.

9.4.1 Software Requirements
Software requirements depend on the intended design goal.

design goal ISE WebPACK EDK

HDL design °
MicroBlaze design ° °
reference design ° °
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Table 19: software requirements chart.

EDK: Xilinx Embedded Development Kit = XPS + SDK;

XPS = Xilinx Platform Studio (for hardware engineers);

SDK: Xilinx Software Development Kit (for software engineers).
Xilinx ISE WebPACK is a free development environment featuring

= Xilinx ISE Foundation (device limited)

= Xilinx ISE Simulator (1Sim)

= Xilinx PlanAhead

TEO0320 reference design requires Xilinx EDK.

Please visit the official Xilinx ISE Design Suite page for latest information about
Xilinx design tools.

9.5 Operating System Support

Xilinx ISE Design Suite is supported on both 32-bit and 64 bit versions of both
Microsoft Windows and GNU/Linux operating systems. Please consult the Xilinx
ISE Design Suite Product Table and Xilinx ISE Design Suite Software Matrix on
the official Xilinx ISE Design Suite page for latest information about Xilinx ISE
Design Suite operating system support.

TE0320 software package includes EZ-USB FX2LP USB microcontroller device
drivers for the 32 bit version of Microsoft Windows operating system.

TE0320 software package includes the Firmware Upgrade Tool for the 32 bit
version of Microsoft Windows operating system.
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10 Configuration

The Xilinx Spartan-3A DSP FPGA on the TE0320 can be configured in the
following ways:
= B2B connector
= JTAG
= Slave Parallel (SelectMAP)
= Slave Parallel
= JTAG port
= SPI Flash memory

For further information on Xilinx Spartan-3A DSP configuration modes, please
consult the documentation listed in chapter 17 Related Materials and
References.

The SPI Flash memory can be programmed in the following ways:

= B2B connector (SPI direct)
*FPGA

= JTAG (SPI indirect)

= USB bus (Firmware Upgrade Tool)

SP
FPGA | >
,.| SPI Flash
't"".:G‘S‘
SN
B2B { JTAG B2B USB
W L‘1
> D 3 = S -
& ® o -
W
@
:

(dVINI0918S) |9lleled aAe|S

Figure 43: configuration modes overview.

36/82 www.trenz-electronic.de TEO0320 Series User Manual


http://www.trenz-electronic.de/

10 Configuration UM-TE0320 (v2.08) 22 February 2012

10.1 Mode Select Pins M[2:0]

The mode select pins M[2:0] define the configuration mode that the FPGA uses
to load its bitstream. Table 20 shows the configuration modes supported by
TE0320. The logic level applied to the mode pins is sampled on the rising edge
of INIT_B, immediately after the FPGA completes initializing its internal
configuration memory. See Xilinx UG332: Spartan-3 Generation Configuration
User Guide for additional information on these signals.

configuration mode M2 M1 MO
master SPI
JTAG

0
1
1

slave parallel (SelectMAP)

= | == | O

=[O |~ |~

slave serial

Table 20: mode pin settings supported by TE0320.

Xilinx Spartan-3 generation FPGAs have a dedicated four-wire IEEE
1149.1/1532 JTAG port that is always available any time the FPGA is powered
and regardless of the mode pin settings. However, when the FPGA mode pins
are set for JTAG mode (M[2:0] = <1:0:1>), the FPGA waits to be configured via
the JTAG port after a power-on event or after PROG_B is pulsed Low. Selecting
the JTAG mode simply disables the other configuration modes. No other pins
are required as part of the configuration interface.

MO-M2 have Pull ups in FPGA.

If S1B S1C is off, then signals from B2B should be left float. If S1B C1C is on,
then mode can be set from B2B.

Stop condition: Never set Mx from B2B directly to one,

Table 21 shows some options about setting mode pin M2 high or low.

M2 value M2 @ S1B M2 @ JM5

0 ON any
0 any 0

1 OFF floating
1 OFF 1

Table 21: mode pin M2 settings.
Table 22 shows some options about setting mode pin M1 high or low.

M1 value M1 @ S1C M1 @ JM5

0 ON any
0 any 0

1 OFF floating
1 OFF 1

Table 22: mode pin M1 settings.
Table 23 shows some options about setting mode pin MO high or low.
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MO value MO @ JM5

1

floating

1

1
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Table 23: mode pin MO0 settings.

si8
M2@FPGA 2 7
@ ~ | GND
M2 @ IM5
sic
M1@FPGA 3 6 16w
M1@IM5
MO@EPGA
MO @ IM5

Figure 44: configuration modes schematic

10.2 Configuration via USB bus

To configure a TE0320 module via USB bus, there are different procedures to
follow according to module status and purpose of use. For instance, a full
guality control test already performed at Trenz Electronic laboratory premises
requires all the following steps to be performed:

(a) generic USB device driver installation

(b) USB microcontroller large EEPROM programming
(c) specific USB device driver installation

(d) FWU file generation

(e) Firmware Upgrade Tool utilization.

first following EEPROM quality
step development development control
recovery
cycle cycles ((ELR R
(a) . °

(b)

(c)

(d)

(e)

Table 24: configuration steps via USB bus according to module status and purpose
of use.
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10.2.1 generic USB device driver installation
TEO320 users are normally not required to perform this step.

This step has to be performed when a Trenz Electronic module with EZ-USB
technology is connected to a computer on which the Cypress generic USB
device driver is not yet installed.

Disconnect the TE0320 from the USB bus or leave it unconnected if it already
is.

Ensure that DIP switch S1 is set as follows:

=S1A = OFF
this disconnect the serial data line between the USB microcontroller and the
large EEPROM,; in so doing, the USB microcontroller enumerates as a
Cypress generic USB device

=S1B and S1C = do not care

configuration mode is irrelevant for this step

=S1D = OFF
master reset disabled

switch S1 label ShEENTE status
S1A 1 EEPROM serial data | OFF
S1B 2 M2 X
S1C 3 M1 X
S1D 4 /MR (master reset) | OFF

Table 25: S1 Settings for installing generic USB device driver.

Figure 45: S1 Settings for installing generic USB device driver.

Connect the TE0320 to a USB port on your computer using a USB cable.

Follow the “Found New Hardware” wizard to install the driver, if necessary, as
shown in the following example. You need to look for the
stepl_factory/CyUSB.inf device driver information file in the TE0320 software
package.
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Assistent fiir das Suchen neuer Hardware Assistent fiir das Suchen neuer Hardware

Wahlen Sie die Such- und Installationsoptionen.

Willkommen

Mit diezem Assistenten kinnen Sie Software fr die folgende (& Ditese Erelian resh dm avin s Tl dhoehsaien

Hardwarekomponente installieren:
Yerwenden Sie die Kontrollkastchen, um die Standardsuche zu enweitern oder

Digilent ISB Device einzuschranken. Lokale Pfade und Wechselmedien sind in der Standardsuche mit
einbegriffen. Der zutreffendste Treiber wird installiert.

. _) Falls die Hardwarekomponente mit einer CD
oder Digkette geliefert wurde, legen Sie diese

N
S jetzt ein_

‘wie mochten Sie vorgehen?

re

() Software automatizch inztalieren [empfohlen] @iHlicht suchen, sondem den zu instal

(®) Software von einer Liste oder bestimmten Quelle Wenwenden Sie diese Option, um einen Geratetreiber aug einer Liste zu wahlen. Eg wid
installieren [fir fortgeschiittene Benutzer] nicht garantiert, dasz der von Ihnen gewahlte Treiber der Hardware am besten entspricht.

Klicken Sie auf "weiter, um den Vorgang fortzuzetzen.

< Zuriick ” wieiter » l [Abbrechen

[ weier> | [Abbrechen

Assistent fiir das Suchen, neuer, Hardware Datei suchen @

Wahlen Sie den fur diese Hardware zu installierenden Geratetreiber. Suchenin | ) driver w o ? ol El'
% DEWEUSE.infF
E f
‘wahlen Sie den Hersteller und das Modell der Hardwarekomponente, und klicken Sie auf () 5eripts
G%D "wieiter”, Klicken Sie auf "Datentrager, wenn Sie Uber einen D atentrager verfiigen, der e

den erforderlichen Treiber enthal.

Kompatible Hardware anzeigen

Maodel
Cyprezs Generic USE Device

Dateiname: | CyUSB inf v
D ateityp: Abbrechen

& Dieser Treiber ist nicht digital signiert!
wharum ist Treibersignisrung wichtig?

< Zurilick ][ ‘wieiter » ] [Abbrechen

Installation von Datentrager, g| Assistent fiir das Suchen neuer, Hardware

Wahlen Sie den fiir dieze Hardware zu installierenden Geratetreiber.

ein und stellen Sie sicher, dass weiter unten das richtige

Laufwerk ausgewahlt ist. Abbrechen

\_5 Legen Sie den Installationsdatentrager des Herstellers

wighlen Sie den Hersteller und das Modell der Hardwarekomponente, und klicken Sie auf
s%“ "wigiter”. Klicken Sie auf "D atentrager”, wenn Sie Uber einen Datentrager verfiigen, der
den erforderichen Treiber enthalt.

Dateien des Hergtellers kopieren von: Kompatible Hardware anzeigen

EATED320M st_programbdriver i odsl

Cypress Generic USE Device

& Dieser Treiber ist nicht digital signiert! Datentrager. .

‘wharum ist Treibersignienng wichtio?

< Zurick || weiters | [Abbrechen]
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Hardwareinstallation

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

Assistent fiir das Suchen neuer Hardware

Fertigstellen des Assistenten

Cypress Generic USE Device . L . )
Die Software fir die folgende Hardware wurde installiert:

=

hat den ‘Windows-Logo-Test nicht bestanden, der die K.ompatibilitat mit

windowes <P Uberpriift. fafarum ist dieser Test wichtig?] Cypress Gieneris USB Devios

Das Fortsetzen der Installation dieser Sof kann die komekte
Funktion des Systems direkt oder in Zukunft beeintrachtigen.
Microsoft empfiehlt strengstens, die Installation jetzt abzubrechen
und sich mit dem Hardwarehersteller fiir Software, die den
Windows-Logo-Test bestanden hat. in Yerbindung zu setzen.

[ Installation fortsetzen | [ Installation abbrechen

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

 Fertig stellen |

After successful installation of the generic device driver, TE0320 should be
identified as “Cypress Generic USB Device” and the Device Manager panel
should look like Figure 46.

L Gerdte-Manager

Datei  Aktion  Ansicht 7
& 2 =R

+] r;y" Anschlisse (COM und LPT) S
+- @), aodio-, Yideo- und Gamecontraller

+-38 Bildbearbeitungsgerate

+- iy Computer

+ ik DVDYCD-ROM-Laufwerke

+- {85 Eingabeger &te (Human Interface Devices)
- »j Grafikkarte

+-{=4) IDE ATASATAPI-Contraoller

+|- g Laufwerke

+ "y Mause und andere Zeigegerate

+ .5 Monitare

+- B8 Metzwerkadapter

+ - Prozessoren

+-age Speichervolumes

+ _g Syskemgerate

+-«igs Tastaturen

=] %ﬁ USE-Controller

CA-200
Cwpress Generic LISE Device w

Figure 46: Device manager after successful installation of the generic device driver.

Now the EZ-USB microcontroller can be controlled from a computer by the
Cypress USB Console.

10.2.2 USB microcontroller large EEPROM programming
TEO0320 users are not normally required to perform this step.

Disconnect the TE0320 from the USB bus or leave it unconnected if it already
is.

Ensure that DIP switch S1 is set as follows:

»S1A = OFF

this disconnect the serial data line between the USB microcontroller and the
large EEPROM; in so doing, the USB microcontroller enumerates as a
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Cypress generic USB device
= S1B and S1C = do not care
configuration mode is irrelevant for this step

=S1D = OFF
master reset disabled

switch S1 label signal name status
S1A 1 EEPROM serial data| OFF
S1B 2 M2 X
S1C 3 M1 X
S1iD 4 /MR (master reset) | OFF

Table 26: S1 settings for forcing the EZ-USB FX2LP USB microcontroller
to enumerate as a generic USB device driver.

Figure 47: S1 settings for forcing the EZ-USB FX2LP USB microcontroller
to enumerate as a generic USB device driver.

Connect the TE0320 to a USB port on your computer using a USB cable.

The USB microcontroller should now enumerate as a Cypress generic USB
device.

Toggle S1A to ON; this will

= Connect the serial data line between the USB microcontroller and the large
EEPROM,;

= Allow the EZ-USB FX2LP USB microcontroller to program the large EEPROM,;

= Prevent the EZ-USB FX2LP USB microcontroller to enumerate again for any
content of the large EEPROM.

switch S1 label signal name status
S1A 1 EEPROM serial data| ON
S1B 2 M2 X
S1C 3 M1 X
S1iD 4 /MR (master reset) | OFF

Table 27: S1 settings for programming EZ-USB FX2LP USB microcontroller large
EEPROM.

()
N

—=Lru—

Figure 48: S1 settings for programming EZ-USB FX2LP USB microcontroller large
EEPROM.
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7 Cypress USB Console E“i|gl
Elle Options Help

B B B B selkectedscipt *& CF
Select Device

[from .inf]

USE Addiess | Device Name

Mame in Windows Device Mg
4 LSE D C i

Cyp ice

Device Propstties | Control Endpt Xfers | Other Endptidfers | Mise. |

“WendorD 0x04B4 Class 0xFF
ProductiD 0xBE13 Subclass . . 0«FF
Manufacturer Protocol .. 0<FF
Product bedDevice 04001

Serial Humber

Device Configurations [ 1]

[ vaie [ Attibutes [ b Power [
| 0x01 0:80 0x32 100 mé)
Configuration Interfaces [ 4]
Intic_| Alt Setting [ Class | Subclass [ Protocal &
1} 1} OxFF [ Yendor ] [xFF [xFF
[t} 1 OxFF [ Wendor ] OxFF OxFF
a 2 0xFF [ Vendor ] eFF 0FF hd

Interface Endpoints (0]
Address | stibutes Max Pkt Size: Interval

7 Cypress USB Console

[F terface
v Show EZ UL on Startup

Selet

cript: X % e g

w Yerbose Output

Mame in Windows Device Mar [from inf|

Typ ice:

Device Properties ]CuntlolEndpl fers | Other Endpt ers | Misc. |

WendorD. ... . O:0484 Class ... OuFF
FroductiD 08613 Subclass .. 0«FF
Manutacturer . . . Pratocal .. 0sFF
Praduct .. ... bedDevice OxA001
Serial Number

Device Configurations (1]

[ value [ attibutes [ Max Power [
‘ 0x01 080 0x32 (100 ma)
Configuration Interfaces [ 4]
Intfc | Alt Selt\ngl Class | Subclass | Protocol ~
0 a OxFF [ Wendor ) 0xFF OxFF
0 1 OxFF [ Wendor ) eFF 0:FF
0 2 OxFF [ Wendor ) eFF 0:FF o

Intertace Endpoints [0

Address [ attibutes Max Pkt Size Interval

A new application window opens: EZ-USB
Interface. “S EEPROM” button refers to
the small EEPROM (256 bytes) whereas
the “Lg EEPROM"” one refers to the large
EEPROM (64 kbit). Press the
“Lg_EEPROM” button.

Run Cypress USB Console application from the
TE0320 software package:
1st_program\CyConsole\CyConsole.exe.

The device must have the status “Cypress
Generic USB Device” in the select device display.
This indicates that the Cypress USB Console
recognizes the EZ-USB microcontroller.

Click Options from the top menu of the
CyConsole window and then choose the EZ-USB

Interface.

7 EZ-LISB Interface

Device |USB Device hd [y Clear ‘ Lead hon | SEEFHUMl Select W ‘

i URBStaI‘ HOLD | RUN ‘

Get Dev ‘ Get Canf | Get Fipes ‘ Get Strings | Download ‘ | ig
“end Fiea | Req [0x00 value [0x0000 Incex [0x0000 Length [0 Cir[00UT = HexBytes [COB4 04 810001 00 |
Pipe ’—ﬂ Length [128 Packst Size li Packets ]7
Fipe +| Lergih [B4  HexBries |5 =]
Reset Pipe | Aoort Pipe | File Trans. Fibe ’—L‘
set IFace | Interface lﬂ_ AtSetting ||T
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Select the step2_factory/USB.iic file in the

Large (512 - 64K byte) EEPROM Download ZIx
Sucheni [ To pram | o B TE0320 software package and press the “Open”
e button to start writing to EEPROM.
iy D0ee
Eigene D ateien
s
Arbeitsplatz
‘_,1] Dateiname: [usbic =~ Dffren
Nenzweﬁaﬁmgeb Dateityp [i2c EEPROM Fies [7iic] =] Abbrechen
[ Schreibgeschiitzt ofnen

The display window shows the process of
[IC file being programmed into the
EEPROM and displays “Downloaded
Successful” when completed.

> EZUSB Interface SIS

Device |USB Device ~| [y cear | tosdnon | s EErRoM | seteothn |
et Dew | Bet Conf ‘ Bet Pipes | Get suingsl Download ‘ |§.a“E'§'Pﬁ“nr& URB Stat | HOLD | RUN ‘

send Req | Req [0x00 Walue [0xDB4E Index [0x0000 Length [0 DF [0OUT +| HexBytes [COB4 04810001 00 +|
Fpe[  «| Lengh 128 PacketSize | Packets [
e[ =] Lengh [64  HexBytes |5

Resat Pipe | #bort Pipe | File Trans.. | Pipe ,—L|

Set IFace | Interface ’T AltSetting ’u_

0000 0z 0D §1
Dovmload 12 bybes: addr=dsl

0000 78 7F B4 F DS FD 75 81 3E 02 0E E&

Dowmload 96 bytes: addr=84e

0000 EE 01 OC ES 82 25 BE &2 ES 83 3A FE 8% EO 22 50
0010 08 ES 25 82 F8 B6 2z BB FE 06 E9 ZE 82 F8 EZ 22
0020 ES 82 23 FS 82 BS 33 3A FE 83 E4 93 2z F& BB 01
0030 0D BS 82 29 FS 82 BE &3 3A F5 83 E& FO 22 E0 06
0040 ES 25 62 ©8 F6 22 BB FE 05 E9 25 B2 C8 FZ 22 EB
0050 9F FS FO EA SE 42 FO ES 9D 42 FO E@ 9C 45 FO 22
Toggle G051 Reset (00}

Dommloading fils: C:\TE0300Yush. iic

Dommloading 4098 bytes to addr=0

Dommloading 1331 bytes to addr=1000

ssful: 5427 bytes devmloaded

El

Dowmaload Succe

10.2.3 specific USB device driver installation

TEO0320 users are normally required to perform this step when a Trenz
Electronic module with DEWESoft technology is connected to a computer on
which the DEWESoft specific USB device driver is not yet installed.

Disconnect the TE0320 from the USB bus or leave it unconnected if it already
is.

Ensure that DIP switch S1 is set as follows:

*S1IA=0ON
this connect the serial data line between the USB microcontroller and the large
EEPROM; in so doing, the USB microcontroller is able to read the large
EEPROM and enumerate as a DEWESoft specific USB device

= S1B and S1C = do not care

configuration mode is irrelevant for this step
=S1D = OFF

master reset disabled
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switch S1 label signal name status
S1A 1 EEPROM serial data| ON
S1B 2 M2 X
S1C 3 M1 X
SiD 4 /MR (master reset) | OFF

Table 28: S1 settings for installing specific USB device driver.

|
C
3
L

Figure 49: S1 settings for installing pecific USB device driver.

Connect the TE0320 to a USB port on your computer using a USB cable.

Follow the “Found New Hardware” wizard to install the driver, if necessary, as
shown in the following example. You need to look for the
step3_user/DEWESOFT.inf device driver information file in the TE0320 software

package.

Assistent fiir das Suchen neuer, Hardware

Willkommen

Mit diezem Assistenten konnen Sie Software fur die folgende
Hardwarekomponente installieren:

DeweSoft USE Device

) Falls die Hardwarekomponente mit einer CD
oder Digkette geliefert wurde. legen Sie diese

'\..
< jetzt ein.

‘wie mochten Sie worgehen?

(O Software automatisch installisren (empfohlen)

(@ Software von einer Liste oder bestimmien [uelie}
iinstallieren [fir fortgeschrittene Benutzer] i

Klicken Sie auf "weiter", um den Vorgang fortzusetzen.

Assistent fiir das Suchen neuer, Hardware

‘wieiter > ] [Abbrechen

Wwahlen Sie die Such- und Installationsoptionen.

Verwenden Sie die Kontrollkastchen, um die Standardsuche zu enweitern oder

einzuschranken. Lokale Pfade und Wechselmedien sind in der Standardsuche mit
einbegriffen. Der zutreffendste Treiber wird inztalliert,

['wechselmedien durchsuchen (Diskette, CD....)
Folgende Quells ebenfalls durchsuchen:
CATED300Ndriver

w Durchzuchen

() Micht suchen, sondern den zu installierenden Treiber selbst wahlen

Wenwenden 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 ” wieiter > I [Abbrechen
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Assistent fiir das Suchen neuer, Hardware

Hardwareinstallation

! E Die Software, die fiir diese Hardware installiert wird:
L]
DEWESaft USE Device

Fertigstellen des Assistenten

Die Software fiir die folgende Hardware wurde installiert:

DEWESoft USBE Device
hat den windows-Logo-Test nicht bestanden, der die Kompatibilitat mit E‘E“

Windows %P Uberprift, [ arum ist dieser Test wichtiq?)

D az Fortzetzen der Installation dieser Software kann die komrekte
Funktion des Systems direkt oder in Zukunft beeintrachtigen.
Microsoft empfiehlt strengstens, die Installation jetzt abzubrechen
und zich mit dem Hardwarehersteller fiir Software, die den
Windowsz-Logo-Test bestanden hat, in ¥erbindung zu zetzen.

Klicken Sie auf "Fertig stellen”. um den YYorgang abzuschliefen.

| Installation fartsetzen |l Installation abbrechen ]

 Fertig stellen |

After successful installation of the specific device driver, TE0320 should be
identified as “DEWESoft USB Device” and the Device Manager panel should
look like Figure 50.

£, Gerdte-Manager

Datei  Aktion  Ansicht 7
g 2 x=

¥ r;yi Anschlisse {COM und LPT) s
+- @) Audie-, Yideo- und Gamecontraller

+-28 Bildbearbeitungsger ite

+ j Compuker

+-{88 Eingabegerate (Hurman Interfacs Devices)
+ 'é Grafikkarte

¥ IDE ATA/ATAPI-Controller

+|-agw Laufwerke

+- ") Mause und andere Zeigegerite

+- % Monitore

+-H8 Metzwerkadapter

+ ﬂ Prozessaren

+|-age Speichervolumes

+] j Systemgerdke

+-gs Taskaburen

= Q USE-Controller

CA-200
DEWESoft USE Device O v

Figure 50: device manager after successful installation of the specific device driver.

Now the EZ-USB FX2LP USB microcontroller can be controlled from a
computer by the DEWESoft API.

10.2.4 FWU file generation
In order to generate the FWU file you shall
(a) generate a bit-stream file from your Xilinx EDK design;
(b) generate a PROM file from the bit-stream file;
(c) generate a FWU file from the PROM file.

10.2.4.1 bit-stream file from your Xilinx EDK design

In order to generate a .bit bit-stream file from your Xilinx EDK design, you
shall
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=open your . /system.xmp project file with Xilinx EDK;

sselect project / clean all generated files (optional);
sselect hardware / generate bitstream.

This will generate the bit-stream file download.bit in the

./implementation/ folder of your "." project folder.

10.2.4.2 PROM file from the bit-stream file

In order to generate a .bin PROM file from the bit-stream file download.bit,
start Xilinx IMPACT. The following example shows the case of Xilinx IMPACT

£ New iMPACT Praject x
Twank ko
() load most recent project Browss...
[] Load most recent project file when iIMPACT starts
(3) create anew project (.ipf) | default.ipf SeleCt flle / new proJ eCt'
Choose create a new project.
Press OK.
£, Welcome to MPACT X
Please select an action from the list below
() Configure devices using Boundary-Scan (ITAG)
Automatically cornect ko a cable and identify Boundary-Scan chain
(%) Prepare a PROM File
) Prepare a System ACE File
() Prepare a Boundary-Scan File
SVF .
Select prepare a PROM file.
) Configure devices
sing Slave seril mod Press OK.

Select step 1. storage target / Xilinx Flash/PROM of the left panel
and press the left green arrow.
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£ PROM File Formatter

®

Configure MultiBoot FPGA
[=}- BPI Flash

Configure Single FPGA

Location

Step 1. Select Storage Target Step 2, Add Storage Device(s) Step 3. Enter Data
Storage Device Type © Terget FPGA [m—— General File Detal walue
Checksum Fil F
(= Non-Wplatile FPGA Storage Device (hiks): 517K value
(- SPI Flash Add Storage Device | | Remaove Storage Device g R |
Configure Single FPGA

Output Filz

Ciiilin

Configure MultiBoot FRGA

Configure from Paralleled PROMs
Generic Parallel PROM

Auto Select PROM

Description:

Flash/PRCM Fils Praperty
ol E—
Use Power-of-2 for Start Addr |No

Mumber of Bitstream 2

Bitstream 0 Start Address a

Bikstream 1 Start Address

Add Mon-Configuration Data Files |Ves

Tumber of Data Fils

Value
HEYx

B7S540

programmed PROM device can then be used ko configure the karget FPGA.

Additional capabilities of the PROM File Formatter include:

« Grneratinn PROM files rontaininn snerific FPGA canfinuration instroctions renuirer b sunnork daisy-rhainsd FPEA hirstream BIT file

The PROM File Formatter wil quide you through the steps ko Format bitstream EIT files inte a PROM file that is compatible with lin<® and third-party PROM programmers. The

w

Select step 2. add storage device(s) / auto select PROMof the

middle panel and press the right green arrow.

? ROM File Formatter E‘
Step 1. Select Storage Target Step 2, Add Storage Device(s) Step 3. Enter Data
Storage Device Typs © FHETRl e General File Detall yalue
Hilinx Flash/PROM “hecksum Fill F
(= Mon-Wolatile FPGA Device (bits) wcfOls [1mM] Yalue
Spartan3ai FN—— o
(= SPI Flash Add Storage Device Remaove Storage Device utpuE File Nams. | Untide
Configure Single FPGA Qutput File =
Configure MultiBoot FPGA Location CHilin =
(= BPI Flash
Configure Singls FPGA »
Configure MultiBoot FRGA FlashfPROM File Property Value:
= (=) | .
Generic Parallel PROM
Enable Revisioning Yas
Mumber O Revisions
Enable Compression Mo
Description:
In this step, you will enter information to assist in setting up and generating a PROM file for the targeted storage device and mode, ~
* Checksum Fill ¥alue: When data is insufficient ta fill the entire memory of a PROM, the value specified here is used ta calculate the checksum of the unused portions.
* Dutput File Name: This allows you ko specify the base name of the file to which your PROM data will be written
* Dutput File Location: This allows you to specify the directary inwhich the file named abowve will be created
« File Enpmat: BROM Filas can ha nanarated in any numbar of industey standard foemas. Deanandinn an e PROM Fls farmat woe PROM nranrammear isss. swou kot 2 TEK st
[ o [ g J[ ek

In step 3. enter data of the right panel

stype fpga in the output file name input field;
= choose a suitable path for the output file location input field;
»select BIN (swap bits ON) from the drop-down menu file format in

the flash/PROM file property sub-panel;

= press the OK button in the bottom left corner of the current window.
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£ PROM File Formatter,

Configure Single FPGA

Configure MultiBoot FPGA

Configure from Paralleled PROMs
Generic Parallel PROM

3

Step 1. Select Storage Target Step 2, Add Storage Device(s) Step 3. Enter Data
Storage Device Type © E— i General File Detail value
ilinx Flash{PROM Checksum Fil F
& Non-Wlatile FPGA Device (bits) alue

Spartan3an — ;

(- SPI Flash Add Storage Device | | Remave Storage Device Hput i Hame | Fpga
Configure Single FPGA Output File
Configure MultiBoat FPGA Lacation CifDaten

[=}- BPI Flash

E FlashfPRCM File Praperty Yalue
File Format BIN (Swap Bits O [&

Enable Revisioning Mcs
EXO

Mumber OF Revisions TEE
HE (Swap Bits Oh)

Enable Ci

nable Compression e

.ap Bits OFF)
] ap Bits ON)
BIN (Swap Bits OFF)
UFP {'C' Farmat)

15C

Auko Select PROM

Description:

In this step, you will enter information ko assist in setting up and generating a PROM file for the targeted storage device and mode, ~

* Checksum Fill Yalue: ‘When data is insufficient to il the entirs memory of a PROM, the value specified hers is used to calculate the checksum of the unused portions,
« Dutput File Name: This allaws you ta spacify the hass name of the fils to which your PROM data will be written

* Dutput File Location: This allows you to specify the divectary in which the file named above will be created

« File Enrmat: PROM files can he nenerated in anv number of industry standard formats. Denendinn on the PROM Fils farmat wor PROM nronrammer Dse

aunuLE A TFK.

oK

[ concel ][ veb

Any other name than fpga for the output file name input field is not

allowed.

£. Add Device

3

]

Stark adding device file to
Revision: O

Add Device

Suchen in: | 1 implementation

~| & Bk

I_\§ (ycache

@chipscnpa_icnn_ﬂ_wrapper

Zuletzt (CT)chipscope_ila_D_wrapper
vervendete D.. (Cclock_generakor_0_wrapper
() ddr_sdram_wrapper
(debug_module_wrapper
(Chdimb_cntle_wrapper
(L ydimb_wrapper
(Cilmb_cntl_wrapper
(ilmb_wrapper
(led_wrapper
(lmb_bram_wrapper
(b _plb_wrapper
(Cimicroblaze_0_wrapper
@proc_sys_reset_ﬂ_wrapper

T

Desktop

Eigene D ateien

=8

Abeitzplatz

ErsZSZ_wrapper

) spi_Flash_wrapper

(L) switches_wrapper
IC)xps_Fx2_0_wrapper
Expstcfslavejfwrapper
Exps_intc_ﬂ_wrapper
Bxps_ﬂpi_\:lma_ﬂ_wrapper
@xps_t\mer_ﬂ_wrapper

system, bit

<

Metzwerkumgeb
ung

Dateiname: |down|oad bit

Offnen |

Dateityp:

|FF‘GA Bit Files [* bit]

=
j Abbrechen

Add Dewvice

Revision: O

\‘:j w'auld yau like ko add another device File ko
-

[ Nes

Mo

||

Just acknowledge the pup-up message.

Browse to the . /implementation/ folder of
your "." project folder and select the bit-stream
file download.bit.

Press the open button in the bottom left corner

of the current window.

Your design likely consist of just one device file.
So deny the request by pressing the NO button.
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€. Add Device

L) You have completed the device file entry,
x.__E) Click 'O’ to continue Just acknowledge the pup-up message.

Select operations / generate file... or double click generate
file... fromthe iMPACT processes panel.

. ISE iMPACT - [PROM File Formatter: Xilinx Flash/PROM] = 1B (X]
‘@ File  Edit  View BeEEEEN Output  Debug  Window  Help - |8 x

A=A IR Access eFUSE Registers ¥ [T & K2

iMPACT Flows Generate File. .. L)
‘B3l Boundary Scan
‘5ol Slaveserial
‘Bl Direct SPI

[£] SystemacE
E Creake PROM File (PROM File Formatter)

xc3ed] 8008
covwnload kit

MPACT Processes +0F x

Available Operations are:
=) Generate Fils..,

HEw1d [ Wadd

<

=73 PROM File Formatter: ¥ilinx Flash/PROM

Console 08 X
dp INFO:iMPACT: 501 - '1': Added Device xcisdl800a successtfully. ~

Add one device.fa3sl
< | ¥

Console Erraors ‘Warnings

Generate System ACE or PFF file PROM File Generation | | Target Xilinx PROM | | 8, 197,280 Bits used | | File: fpga in Location: Ci\Daten)

||
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You should see the following message in the main panel: generate
succeeded.

£. ISE iMPACT - [PROM File Formatter: Xilinx Flash/PROM] N=E3
@ File Edit ‘Yiew Operations OQutput Debug ‘Window Help - 0 X
LA E|iw ||BOi,lNR
iMPACT Flows +0F X a”
‘53l Boundary Scan 0:x0000_0000
‘o3l Slaveserial -
=9 Direct SPI -
[£] SystemacE i [
Creake PROM File (PROM File Formatter) - - ; EIXILING
| i PROM
El xcf08p
xc3ed] 8008
covwnload kit
2| o download. bit
|
iMPACT Processes +0&F x = |2
=
Available Operations are: = s
=) Generate Fils... T
0:000F_FFFF
-
@ PROM File Formatter: Xilin: FlashfPROM
Console +08 X
Writing file "C:%Daten'fpga.sig". -~
Writing file "C:%Daten'yfpga.cfi”.
// *%% BATCH CMD : setCurrentDesign -wversion O
-
< >
Console Errars ‘Warnings
PROM File Generation | | Target Xilinx PROM | |8, 197,280 Bits used | | File: fpga in Location: C:\Daten)
£ iIMPACT-Save Project
::/ Save current project before exiting? You might now want to save your Xilinx iMPACT
- . .
project settings for future use.

T T

In the folder corresponding to the path you chose as the output file
location, you should find the fpga.bin PROM file.

10.2.4.3 FWU file from the PROM file

Once you have got your fpga.bin PROM file, you can proceed and generate
your FWU (= FirmWare Upgrade) file. The FWU file is a ZIP archive containing
3 files:

"Bootload.ini — TE0320 booting settings (see paragraph 10.2.4.3.1
Bootload.ini file)

» fpga.bin — FPGA configuration PROM file
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"usb.bin — EZ-USB FX2LP USB microcontroller firmware

To create your FWU file, you shall

=replace the existing step4 user\fpga.bin with the latest fpga.bin (once
per design)

= zip the 3 files

=rename the z1ip file extension to fwu

= upload the file as explained in paragraph 10.2.5 Firmware Upgrade Tool
utilization.

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

10.2.4.3.1 Bootload.ini file

The step4 user\Bootload.ini file defines some module start-up options.
Version 1.0 of Bootload.ini has the following structure:
» [Info] — information section (do not edit this section)
»Version — Bootload.ini file format version
* DeviceType — 3 stands for current device type
= [Settings]: settings section
" FPGABitSwap — see Xilinx UG332: Spartan-3 Generation Configuration
User Guide, chapter SelectMAP Data Ordering (default = 1 = do bit
swapping)
*" FPGAPowerON — value of FX2_PS_EN after SPI Flash memory

programming (see paragraph 6.8.2 Slide Switch S2) (default = 1 = power on
after upgrade)

10.2.4.3.2 usb.bin file

The step4 user\usb.bin file contains the firmware to be written in the large
EEPROM of the EZ-USB FX2LP USB microcontroller and loaded at module
start-up to implement the DEWESoft instruction set.

10.2.5 Firmware Upgrade Tool utilization

10.2.5.1 Switch Settings

For the Firmware Upgrade Tool to operate correctly, switch S1 and S2 shall be
set properly.

10.2.5.2 DIP Switch S1
Ensure that DIP switch S1 is set to

= USB microcontroller large EEPROM enabled (S1A set to ON)
= configuration mode set to Master SPI (S1B and S1C set to ON)
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= master reset disabled (S1D set to OFF)

S1 Silabel signal status
S1A 1 EEPROM serial data | ON
S1B 2 M2 ON
Sic 3 M1 ON
S1D 4 IMR (master reset) OFF

Table 29: S1 settings for configuration via USB bus.

Figure 51: S1 settings for configuration via USB bus.

10.2.5.3 Slide Switch S2

Ensure that slide switch S2 is set to FX2 PON.

switch signal status
S2 PON/FX2 PON | FX2PON

Table 30: S2 settings for SPI Flash programming via USB bus.

sl

Figure 22: S2 settings for SPI Flash programming via USB bus (FX2 PON).

This will

= allow the EZ-USB FX2LP USB microcontroller to power off the FPGA,

= release the SPI lines driven by the FPGA and made them available to the EZ-
USB FX2LP USB microcontroller

= allow the EZ-USB FX2LP USB microcontroller to program the SPI Flash
memory.

10.2.5.4 FUT upgrade procedure

Open USB Firmware Upgrade Tool (double click
step5 user\USBFirmwareUpgradeTool.exe).

=} USB Firmmware Upgrade Tool

Device: |

File name: |

|¥ USE EEPROM

J Wersion: 4.1
] ueaaly | | Press the “. . ." button corresponding to the
W FPGA FLASH File name:
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Offnen 3
Suchen in ‘ 3 Trenz-Electronic.de j % Bl
= TED320-00. Frnu
Zuletzt
Typ: PWU-Datei
verwer:jete D.. B S
@ Geandert am: 14,09,2009 10:37
Desktop
Eigene D ateien
Arbeitsplatz
Metzwerkumgeb  Dateiname: ﬂ Offnen |
ung
Dateityp: |FW' Update Files [* fu) ﬂ Abbrachen

=/ USB Firnmware Lipgrade Tool J

J Wersion: 4.1

Device: |

File name: |E:\,Trenz—EIectanic.de'l,TEDS2D—DD.qu

[+ USB EEPROM [v FPGA FLASH

| J Wersion: 4.1

! J_%_f

v USE EEPROM v FPGA FLASH
IJ5E Pic uploading. .. {0%:)

= ) LUSB Firmware Upgrade Tool @

| J Wersion: 4.1

! J_%_f

W LSE EEPROM W FPaEA FLASH
FPEA uploading. .. (0%:)

LISB Firmware Lpgrade Tool E'

Firmware upgrade successfull

Select a suitable . fwu firmware upload file.
Press the open button.

Check the usB EEPROM box if you want the
usb.bin file compressed into the . fwu file to
be written into the large EEPROM of the EZ-
USB FX2LP USB microcontroller.

Check the FPGA FLASH box if you want the
fpga.bin file compressed into the . fwu file to
be written into the SPI Flash memory.

Press the upload button.

The tool will first attempt to write the large
EEPROM, if the corresponding box has been
selected.

The tool will then attempt to write the SPI Flash
memory, if the corresponding box has been
selected.

When the progress bar reaches 100%, the
following pop-up message notifies the
successful completion of the USB upgrade
procedure.

If the FPGAPowerON bit in the Bootload. ini file was set to 1, the FPGA will
try to configure from SPI Flash memory straight after successful completion of

the FUT utilization.

If the FPGAPowerON bit in the Bootload. ini file was set to 0, the FPGA keep

powered off.
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10.3 Configuration Using Indirect SPI Configuration Mode

Similar to the traditional configuration memories, SPI serial Flash memories
must be loaded with the configuration data. SPI serial Flash memories have a
single interface for programming, but there are multiple methods to deliver the
data to this interface. This section discusses the hardware setup, the PROM file
generation flow and the software flow for ISP (indirect in-system programming)
of a Trenz Electronic TE0320 SPI serial Flash configuration PROM through the
JTAG interface of a Xilinx Spartan-3A DSP FPGA using Xilinx IMPACT 11.5.

To write the SPI Flash memory, perform the following steps:

(a) disable the master reset S1D (do not care about all other switches at
write time);

(b) connect the Xilinx platform cable to JTAG connector J2 as described in
paragraph 6.3.1 JTAG connector J2;

(c) generate or locate the FPGA bit-stream file you want to store on the
memory;

(d) prepare an SPI PROM file using the ISE IMPACT graphical software from
the FPGA bit-stream file;

(e) use the ISE iIMPACT graphical software to in-system program the SPI
PROM.

In order to have the module to configure from its SPI Flash memory next time it
is (re)booted, ensure one of following DIP switch settings:

switch S1A S1B S1C S1D S2
(EEPROM serial data) (M2) (M1) (/MR master reset) (PS_EN)

state 0 =0ON 0=ON|0=0ON 1 = OFF X = do note care

state 1 = OFF 0=0ON|0=0ON 1 = OFF FX2 PON

Table 31: S1 settings for booting from SPI Flash memory.

For your convenience, a reference video is available on the TrenzElectronic's
Channel at YouTube.

For further reference, please read Xilinx XAPP974: Indirect Programming of SPI
Serial Flash PROMs with Spartan-3A FPGAs.
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11 Recommended Design Tools Settings

11.1 DONE LED

When the configuration process successfully completes, the FPGA either
actively drives the DONE pin High (DriveDone) or allows the DONE pin to float
High using either an internal or external pull-up resistor, controlled by the
DonePin bitstream generator option. To have DONE LED D1 lit after successful
FPGA configuration, DriveDone and DonePin bitstream generator options for
the DONE pin have to be set to have DONE actively driving its line (see Figure
52 and Table 32).

Active driver

LVCMOS
> DONE )

VCCAUX

Startup g——

Sequencer UG232_c2 01_120106a

Figure 52: DriveDone and DonePin set to have DONE actively driving its line.

DriveDone defines whether the DONE pin is an active driver or an open-drain
output.

DonePin defines whether or not the DONE pin has an internal pull-up resistor.

bitstream generator (BitGen) option Setting

DriveDone Yes

DonePin Pullnone

Table 32: DriveDone and DonePin settings for having DONE actively driving its line.

See Xilinx UG332: Spartan-3 Generation Configuration User Guide (paragraph
"DONE Pin") for additional information on these signals.

This options are set graphically in Xilinx ISE Software Project Navigator by
selecting the following:

= Generate Programming File > Process Properties > Startup Options > Drive
Done Pin High > check the box

= Generate Programming File > Process Properties > Configuration Options >
Configuration Pin Done > float

Xilinx ISE Project Navigator option setting

Drive Done Pin High v (checked)

Configuration Pin Done Float

Table 33: Xilinx ISE Project Navigator settings for having DONE actively driving its
line.

Consult ISE Help about the Process Properties of the Generate Programming
File process in the Processes pane for additional information on these
properties.
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11.2 Unused IOB Pins

All signals entering and exiting a Xilinx Spartan-3 generation FPGA must pass
through the I/O resources, known as 1/0O blocks or IOBs. Users can specify the
configuration for any unused IOB pins. This is the serial data outputs for all
JTAG instruction and data registers.

This options are set graphically in Xilinx ISE Software Project Navigator by
selecting the following:

= Generate Programming File > Process Properties > Configuration Options >
Unused I0B Pins

Select an option from the drop-down list.

(a) Pull Down
Default. All unused I/0O pins and input-only pins have a pull-down resistor
to GND.

(b) Pull Up
All' unused 1I/0 pins and input-only pins have a pull-up resistor to the
VCCO_# supply for its associated 1/0 bank.

(c) Float (also: Pullnone)
All unused 1I/0O pins and input-only pins are left floating (Hi-Z, high-
impedance, three-state). Use external pull-up or pulldown resistors or logic
to apply a valid signal level.

11.3 CCLK Frequency

In SPI Flash mode, the FPGA’s internal oscillator generates the configuration
clock frequency. The FPGA provides this clock on its CCLK output pin, driving
the PROM'’s Slave Clock input pin. The FPGA begins configuring using its
lowest frequency setting. If so specified in the configuration bitstream, the FPGA
increases the CCLK frequency to the specified setting for the remainder of the
configuration process. The maximum frequency is specified using the
ConfigRate bitstream generator option. The maximum frequency supported by
the FPGA configuration logic depends on the timing for the SPI Flash device.
For TE0320 SPI Flash PROM, use ConfigRate = 12 or lower.

This options are set graphically in Xilinx ISE Software Project Navigator by
selecting the following:

= Generate Programming File > Process Properties > Configuration Options >
Configuration Rate > 12 (or lower)
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12 Reference Design Summaries (ISE 11.5)

12.1 Reference Design Summary for Xilinx Spartan-3A DSP 1800

platgen -p xc3sdl1800afg676-4 -lang vhdl -1lp x:/xxx/projects EDK/

Release 11.5 - platgen Xilinx EDK 11.5 Build EDK LS5.70
Copyright

(

c) 1995-2009 Xilinx, Inc. All rights reserved.

(nt)

system.mhs

Command Line: platgen -p xc3sd1800afg676-4 -lang vhdl -1p

Running post-placement packing...

Design Summary:

Number of errors: 0
Number of warnings: 1272
Logic Utilization:

Number of Slice Flip Flops:
Number of 4 input LUTs:

Logic Distribution:

Number of occupied Slices:
Number of Slices containing only related logic:
Number of Slices containing unrelated logic:

6,442 out of
8,291 out of

7,304 out of

33,280
33,280

16,640

7,304 out of
0 out of

43%

7,304 100%
7,304 0%

*See NOTES below for an explanation of the effects of unrelated logic.
33,280

Total Number of 4 input LUTs:

Number
Number
Number

(Two
Number

used as logic: 6,213
used as a route-thru: 372
used for Dual Port RAMs: 1,892
LUTs used per Dual Port RAM)

used as Shift registers: 186

8,663 out of

26%

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:
IOB Flip Flops:
IOB Master Pads:
IOB Slave Pads:
Number of ODDR2s used:

Number of DDR ALIGNMENT
Number of DDR ALIGNMENT

NONE
CcO

Number of DDR ALIGNMENT = C1

Number
Number
Number
Number
Number
Number

Number

of
of
of
of
of
of

of

BUFGMUXs :

DCMs:

BSCANs:

DSP48As:
RAMB16BWERS :
BSCAN_SPARTAN3As:

RPM macros: 1

Average Fanout of Non-Clock Nets:

119
39
2

2
44
44
0

O WwWRrkr oo

out

out
out
out
out
out
out

of

of
of
of
of
of
of

519

24

84
84

22%

20%
12%
100%

o
]

35%
100%
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Initializing temperature to 85.000 Celsius.
Initializing voltage to 1.140 Volts.

Device speed data version:

Design Summary Report:

Number of External IOBs

"PRODUCTION 1.33 2010-02-13".

(default - Range:
(default - Range:

0.000 to 85.000 Celsius)

119 out of 519

Number of External Input IOBs 30
Number of External Input IBUFs 30
Number of LOCed External Input IBUFs 30
Number of External Output IOBs 43
Number of External Output DIFFMs 2
Number of LOCed External Output DIFFMs 2
Number of External Output DIFFSs 2
Number of LOCed External Output DIFFSs 2
Number of External Output IOBs 39
Number of LOCed External Output IOBs 39
Number of External Bidir IOBs 46
Number of External Bidir IOBs 46
Number of LOCed External Bidir IOBs 46
Number of BSCANs 1 out
Number of BUFGMUXs 5 out
Number of DCMs 1 out
Number of DSP48As 3 out
Number of RAMBI16BWERS 30 out
Number of Slices 7304 out
Number of SLICEMs 1156 out
Number of LOCed Slices 125 out
Number of LOCed SLICEMs 83 out

Overall effort level (-ol):
Router effort level (-rl):

High
High

out

out

out

out

out

of 1
of 24
of 8
of 84
of 84

of 16640

of 83

of 73
of 11

of

of

of

of

of

20

04
56

30

39

46

1

00%
20%
12%

o
]

35%
43%
13%

~
o

o°

22

100%

100%

100%

100%

100%

1.140 to 1.260 Volts)

59/82

www.trenz-electronic.de

TEO0320 Series User Manual


http://www.trenz-electronic.de/

12 Reference Design Summaries (ISE 11.5)

UM-TE0320 (v2.08) 22 February 2012

12.2 Reference Design Summary for Xilinx Spartan-3A DSP 3400

platgen -p xc3sd3400afg676-4 -lang vhdl -lp x:/xxx/projects EDK/

Release 11.5 - platgen Xilinx EDK 11.5 Build EDK LS5.70
Copyright

(c) 1995-2009 Xilinx, Inc. All rights reserved.

(nt)

system.mhs

Command Line:

Running post-placement packing...

Design Summary:

Number of errors: 0
Number of warnings: 1272
Logic Utilization:

Number of Slice Flip Flops:
Number of 4 input LUTs:

Logic Distribution:

Number of occupied Slices:
Number of Slices containing only related logic:
Number of Slices containing unrelated logic:

6,442 out of
8,290 out of

7,889 out of

platgen -p xc3sd3400afg676-4 -lang vhdl -lp

47,744
47,744

23,872

7,889 out of
0 out of

13%
17%

33%

7,889 100%
7,889 0%

*See NOTES below for an explanation of the effects of unrelated logic.
47,744

Total Number of 4 input LUTs:

Number
Number
Number

(Two
Number

used as logic: 6,212
used as a route-thru: 372
used for Dual Port RAMs: 1,892
LUTs used per Dual Port RAM)

used as Shift registers: 186

8,662 out of

18%

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:
IOB Flip Flops:
IOB Master Pads:
IOB Slave Pads:
Number of ODDR2s used:

Number of DDR ALIGNMENT
Number of DDR ALIGNMENT

NONE
co

Number of DDR ALIGNMENT = C1

Number
Number
Number
Number
Number
Number

Number

of
of
of
of
of
of

of

BUFGMUXs :

DCMs:

BSCANs:

DSP48As:
RAMB16BWERS :
BSCANisPARTAN3AS:

RPM macros: 1

Average Fanout of Non-Clock Nets:

119
39
2

2
44
44
0

PO WwWRrkrFu o

out

out
out
out
out
out
out

of

of
of
of
of
of
of

469

24

126
126

25%

20%
12%
100%

o
]

23%
100%
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Initializing temperature to 85.000 Celsius.
Initializing voltage to 1.140 Volts.

Device speed data version:

Design Summary Report:

Number of External IOBs

(default - Range:
(default - Range:

0.000 to 85.000 Celsius)

1.140 to 1.260 Volts)

"PRODUCTION 1.33 2010-02-13".

119 out of 469

Number of External Input IOBs 30
Number of External Input IBUFs 30
Number of LOCed External Input IBUFs 30
Number of External Output IOBs 43
Number of External Output DIFFMs 2
Number of LOCed External Output DIFFMs 2
Number of External Output DIFFSs 2
Number of LOCed External Output DIFFSs 2
Number of External Output IOBs 39
Number of LOCed External Output IOBs 39
Number of External Bidir IOBs 46
Number of External Bidir IOBs 46
Number of LOCed External Bidir IOBs 46
Number of BSCANs 1 out
Number of BUFGMUXs 5 out
Number of DCMs 1 out
Number of DSP48As 3 out
Number of RAMBI16BWERS 30 out
Number of Slices 7889 out
Number of SLICEMs 1156 out
Number of LOCed Slices 125 out
Number of LOCed SLICEMs 83 out

Overall effort level (-ol):
Router effort level (-rl):

High
High

out of

out of

out of

out of

out of

of
of
of
of
of
of
of

of
of

24

126
126
23872
11936

7889
1156

30

39

46

100%
20%
12%

o
]

23%
33%

o

~
o°

25

100%

100%

100%

100%

100%
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13 Verification

The quickest way to test most module functions is to execute the sample DMA
test available in the TE0320 API Example\Release folder of the TE0320
software package. Hereunder is reported a sample trace of a successful

execution.
TE0320 DLL Example 1.0
1 - Get number of modules

- Connect module No 0

- Connect module No 1

- Disconnect

- Get FX2 status

- Get FX2 version

Get FPGA firmware version

- Get FX2 FIFO Status

- Reset FX2 FIFO Status

- Write high speed data (FPGA RX)
- Read high speed data (FPGA TX)
- Exit

O KR 5 ©OWOW-Jo U b WN
|

\1

E

TE0320 DLL Example 1.0
1 - Get number of modules
- Connect module No 0
- Connect module No 1
- Disconnect
- Get FX2 status
- Get FX2 version
Get FPGA firmware version
- Get FX2 FIFO Status
- Reset FX2 FIFO Status
- Write high speed data (FPGA RX)
- Read high speed data (FPGA TX)
- Exit

O R 5 ©OO0W-Jo Ul WN
|

TE0320 DLL Example 1.0
1 - Get number of modules
- Connect module No 0
- Connect module No 1
- Disconnect
- Get FX2 status
- Get FX2 version
Get FPGA firmware version
- Get FX2 FIFO Status
- Reset FX2 FIFO Status
- Write high speed data (FPGA RX)
- Read high speed data (FPGA TX)
- Exit

OR = ©W-Jo U W
|

5

fifo error: 0
current mode: 1
flash busy: 0
fpga prog.: 170

booting: 1

6

Major version: 1
Minor version: 7
Device hi: 1
Device lo: 1

TE0320 DLL Example 1.0

OK = ©W®W-Jo Ul WN -

- Get number of modules

- Connect module No 0

- Connect module No 1

- Disconnect

- Get FX2 status

- Get FX2 version

- Get FPGA firmware version

- Get FX2 FIFO Status

- Reset FX2 FIFO Status

- Write high speed data (FPGA RX)
- Read high speed data (FPGA TX)
- Exit

7

INT# : 1

Major version: 7
Minor version: 1
Release version: 2

Build version: 24

TE0320 DLL Example 1.0

TE0320 DLL Example 1.0
1 - Get number of modules
- Connect module No 0
- Connect module No 1
- Disconnect
- Get FX2 status
- Get FX2 version
Get FPGA firmware version
- Get FX2 FIFO Status
- Reset FX2 FIFO Status
- Write high speed data (FPGA RX)
- Read high speed data (FPGA TX)
- Exit

OK = VWW-Jo Ul WN
|

1 - Get number of modules
2 - Connect module No 0
3 - Connect module No 1
4 - Disconnect
5 - Get FX2 status
6 - Get FX2 version
7 - Get FPGA firmware version
8 - Get FX2 FIFO Status
9 - Reset FX2 FIFO Status
w - Write high speed data (FPGA RX)
r - Read high speed data (FPGA TX)
0 - Exit
8
EP2 FIFO CS: 0x04
EP4 FIFO CS: 0x04
EP6 FIFO CS: 0x04
EP8 FIFO CS: 0x04
EP2 FIFO BCH: 0x00
EP4 FIFO BCH: 0x00
EP6 FIFO BCH: 0x00
EP8 FIFO BCH: 0x00

TE0320 DLL Example 1.0

OR s WO UJO U & WN -

- Get number of modules

- Connect module No 0

- Connect module No 1

- Disconnect

- Get FX2 status

- Get FX2 version

- Get FPGA firmware version

- Get FX2 FIFO Status

- Reset FX2 FIFO Status

- Write high speed data (FPGA RX)
- Read high speed data (FPGA TX)
- Exit
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9

|Resetting all FIFOs

TE0320 DLL Example 1.0

1 - Get number of modules
- Connect module No 0
- Connect module No 1
- Disconnect
- Get FX2 status
- Get FX2 version
Get FPGA firmware version
- Get FX2 FIFO Status
- Reset FX2 FIFO Status
- Write high speed data
- Read high speed data
- Exit

OHR 5 ©WowWwJo U d W
|

(FPGA RX)
(FPGA TX)

O R 5 © W-Jo
|

Get FX2 version

Get FPGA firmware version
Get FX2 FIFO Status
Reset FX2 FIFO Status
Write high speed data
Read high speed data
Exit

(FPGA RX)
(FPGA TX)

=

Resetting all FIFOs

memory->host data verification PASSED!!!
Transferred 120000 kB in 3.268 s = 35.861 MB/s

Resetting all FIFOs

host->memory data verification PASSED!

Transferred 120000 kB in 4.048 s = 28.953 MB/s

TE0320 DLL Example 1.0
1 - Get number of modules
2 - Connect module No 0

- Connect module No 1

- Disconnect

- Get FX2 status

abs W

OR = WOJIOU & WN -
|

TE0320 DLL Example 1.0
- Get number of modules

Connect module No 0
Connect module No 1
Disconnect

Get FX2 status

Get FX2 version

Get FPGA firmware version
Get FX2 FIFO Status
Reset FX2 FIFO Status
Write high speed data
Read high speed data
Exit

(FPGA RX)
(FPGA TX)

0

Driicken Sie eine beliebige Taste
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14 High Resolution Pictures UM-TE0320 (v2.08) 22 February 2012

14 High Resolution Pictures
(a) Figure 53: TE0320 high resolution top view.
(b) Figure 54: TE0320 high resolution bottom view.
(c) Figure 55: TE0320 angle view.
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14.1 Top View
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Figure 53: TE0320 high resolution top view.

=

oM
w0

65/82 www.trenz-electronic.de TEO0320 Series User Manual


http://www.trenz-electronic.de/

UM-TE0320 (v2.08) 22 February 2012

14 High Resolution Pictures
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14.2 Bottom View
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Figure 54: TE0320 high resolution bottom view.
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14.3 Angle View

Figure 55: TE0320 angle view.
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15 Ordering Information

Boards with other configurations or equipped with industrial temperature grade
parts are available on request.

15.1 Product Identification System

Trenz Electronic TE0320 series modules have the following ordering numbers:

TE0320 - XX - Y.Ly
module PCB assembly
series revision option

15.2 Assembly Options Overview

ower
module FPGA device gupply VccclO0 mnemonics
source
TE0320-00-EV01 | XC3SD1800A-4FGG676C |  USB 33V evaluation
TE0320-00-EV02 | XC3SD1800A-4FGG676C | B2B 33V evaluation
TE0320-00-EV02B | XC3SD3400A-4FGG676C | B2B 3.3V | evaluation, big

Table 34: assembly options overview.

To determine the FPGA device, you just read the code on the package under
the "Xilinx Spartan” label.

To determine the power supply source, please see paragraph 5.2 Power Supply
Sources.

To determine the VccclOO voltage, please see paragraph 5.3 On-Board Power
Rails.

To determine PCB revision and assembly variant from FPGA, TE0320 have
dedicated user signals, which can be read by user core.

Board revision coded in 4 bits REV[3:0]

Signal name FPGA pin

REVO c21
REV1 D21
REV2 E21
REV3 C20

Table 35: Board revision pins

To define low (zero) level REV pin connected to ground rail, to define high (one)
level REV pin left float (open). These pins should be configured with "pullup”
option in user design.

See Table 12 for current list of board revisions.

REV3 REV2 REV1 REVO Board revision
1 1 1 1 Revision 00

Table 36: Board revisions

Module assembly variant encoded using VAR[5:0] pins.
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Signal name FPGA pin

VARO F17
VAR1 K16
VAR2 J16
VAR3 E17
VAR4 D20
VAR5 A20

Table 37: Assembly variants pins

To define low (zero) level VAR pin connected to ground rail through zero
resistor, to define high (one) level VAR pin left float (open). These pins should
be configured with "pullup” option in user design.

Available module assembly variants listed in Table 38.

VAR5 VAR4 VAR3 VAR2 VAR1 VARO Variant
1 1 1 1 1 1 EVO1
1 1 1 1 1 0 EV02

Table 38: Module assembly variants

15.3 Availability

For the latest product details and available options, please visit

www.trenz-electronic.de
To order or obtain information, e.g. on pricing or delivery, please visit:

shop.trenz-electronic.de
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16 Product Support

Trenz Electronic provides support via its site at

www.trenz-electronic.de » support

This web site is used as a means to make files and information easily available
to customers. It contains the following information:
= product support

» data sheets

= errata

= application notes

= sample programs

= design resources

»user’s guides

» hardware support documents

= |atest software releases

= archived software
= general technical support

» Frequently Asked Questions (FAQ)

= technical support requests
= business of Trenz Electronic

= product selector

= ordering guides

= |atest press releases

= listing of events

= [istings of business partners
=video archive

» TrenzElectronic's Channel at YouTube
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17 Related Materials and References

The following documents provide supplementary information useful with this
user manual.

17.1 Data Sheets

= Xilinx DS485: Digital Clock Manager (DCM) Module Data Sheet
This is the data sheet for the Digital Clock Manager (DCM) Module core.
www.xilinx.com/support/documentation/ip_documentation/dcm_module.pdf

= Xilinx DS610: Spartan-3A DSP FPGA Family: Complete Data Sheet
The Spartan®-3A DSP family of Field-Programmable Gate Arrays (FPGAS)
solves the design challenges in most high-volume, cost-sensitive, high-
performance DSP applications.
www.xilinx.com/support/documentation/data_sheets/ds610.pdf

17.2 User Guides

= Xilinx UG331: Spartan-3 Generation FPGA User Guide
Functional description of the Spartan®-3 generation FPGA architecture and
how to use it. Includes the Spartan-3A, Spartan-3AN, Spartan-3A DSP,
Spartan-3E, and Spartan-3 platforms.
www.xilinx.com/support/documentation/user_guides/ug331.pdf

= Xilinx UG332: Spartan-3 Generation Configuration User Guide
Describes the configuration features of the Spartan®-3 Generation FPGASs.
Includes the Spartan-3A, Spartan-3AN, Spartan-3A DSP, Spartan-3E, and
Spartan-3 FPGA families.
www.xilinx.com/support/documentation/user_guides/ug332.pdf

= EZ-USB® Technical Reference Manual (TRM)
www.cypress.com/?rID=14667

17.3 Tutorials

= (Xilinx) ISE (10.1) In-Depth Tutorial
Chapter 7: IMPACT Tutorial
www.xilinx.com/direct/ise10 _tutorials/ise10tut.pdf

= Xilinx UG695: ISE In-Depth Tutorial

Chapter 7: IMPACT Tutorial
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/isel1tut.pdf

17.4 Application Notes

= Xilinx XAPP104: A Quick JTAG ISP Checklist
Most Xilinx CPLDs, PROMs, and FPGAs have an IEEE Standard 1149.1
(JTAG) port. Xilinx devices with a JTAG port are in-system programmable
(ISP) through the JTAG port. The ISP feature is beneficial for fast prototype
development. This application note describes a short list of considerations
needed to get the best performance from your ISP designs.
www.xilinx.com/support/documentation/application_notes/xapp104.pdf

= Xilinx XAPP974: Indirect Programming of SPI Serial Flash PROMs with
Spartan-3A FPGAs
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This application note describes how to indirectly program an SPI Serial Flash
PROM through the JTAG interface of a Spartan®-3A FPGA using IMPACT
9.1.01i. The hardware setup, software flows for file generation, and
programming are also covered.
www.xilinx.com/support/documentation/application_notes/xapp974.pdf

= |SP Standards & Specifications
Brief descriptions of In-system Programmability (ISP) standards and
specifications
www.xilinx.com/products/design_resources/config_sol/isp_standards_specs.ht
m
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18 B2B Connectors Pin Descriptions

This section describes how the various pins on B2B connectors JM4 and JM5
connect with TE0320 on-board components. In this chapter, most of naming
conventions and colour coding scheme are taken from the official Xilinx
Spartan-3A DSP documentation.

18.1 Pin Labelling

The pin label is abbreviated but descriptive for each pin. All I/O pins begin with
1O. If a pin can be used as a differential signal, the name includes an _Lxxy b
suffix, where

= L indicates that the pin is part of a differential pair

= XX IS a two-digit integer, unique for each bank, that identifies a differential pin-
pair

=y is the signal polarity and is replaced by P for the positive signal or N for the
negative. These two pins form one differential pin-pair

=b is an integer, 0 through 2 for TE0320, indicating the associated 1/0 bank.

Dual- or multi-purpose pins have a name composed of the signal names
referring to each possible pin function (e. g. I0_L52P_2/ D0/ DIN / MISO). _B
is used as the active-Low designator, as in CSI_B.

A differential clock input requires two global clock inputs. The P and N inputs
follow the same configuration as for standard inputs on those pins. The clock
inputs that get paired together are consecutive pins in clock number, an even
clock number and the next higher odd value. For example, GCLKO and GCLK1
are a differential pair.

18.2 Pin Types

Most pins of B2B connectors JM4 and JM5 are general-purpose, user-defined
I/0O pins (GPIOs). There are, however, up to 9 different functional types of pins
on the TE0320, as outlined in Table 39. In pin-out tables 40 and 41, the
individual pins are colour-coded according to pin type as in Table 39.

type

colour code B
1/0 Unrestricted, general-purpose user-1/0O pin. Most pins can be paired together to form differential 1/Os.
Dual-purpose pin used in some configuration modes during the configuration process and then usually
DUAL available as a user I/O after configuration. If the pin is not used during configuration, this pin behaves
as an I/O-type pin. See Xilinx UG332: Spartan-3 Generation Configuration User Guide for additional
information on these signals.
VREE VREFO provides a reference voltage input for certain /O standards. See paragraph 6.9 Voltage
Reference VREFO for additional information on this signal.

Either a user-1/0 pin or an input to a specific clock buffer driver. Packages have 16 global clock inputs
that optionally clock the entire device. See the Using Global Clock Resources chapter in UG331:

Spartan-3 Generation FPGA User Guide for additional information on these signals.

Dedicated configuration pin, two per device. Not available as a user-1/0 pin. Every package has two
CONFIG dedicated configuration pins. These pins are powered by VCCAUX. See Xilinx UG332: Spartan-3
Generation Configuration User Guide for additional information on these signals.

Control and status pins for the power-saving Suspend mode. SUSPEND is a dedicated pin and is
PWRMGMT | powered by VCCAUX. AWAKE is a Dual-Purpose pin. Unless Suspend mode is enabled in the
application, AWAKE is available as a user-1/O pin.

ITAG Dedicated JTAG pin - 4 per device. Not available as a user-1/O pin. Every package has four dedicated
JTAG pins. These pins are powered by VCCAUX.

73/82

www.trenz-electronic.de TEO0320 Series User Manual


http://www.trenz-electronic.de/

18 B2B Connectors Pin Descriptions UM-TE0320 (v2.08) 22 February 2012

Dedicated ground pin. All must be connected.

Trenz Electronic specific pin type. See the description of each pin in the user manual for additional

= information on the corresponding signals.

Table 39: types of pins on TE0320.
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18.3 B2B Connectors Pin-Out

18.3.1 JM4 Pin-Out

sup

bank
ply

type

FPGA
pin

FPGA
ball

JM4
singal

JM4 pin

JM4
singal

FPGA
ball

FPGA
pin

type

33V - out 5 - 3.3V 1 2 GND - GND
VeccloO | 0 /O |10 L20P O | F15 | JM4-I001 | 3 4 | B2BDP - - o) = USB
VeeclOO | 0 /O |10 L2INO | C16 | JM4-I002 | 5 6 | B2B DN - - Vo - USB
GND GND GND - - GND 7 8 | JM4-I034 | K12 | IO L39N O | VO 0 VeeelOo
VeeclOO | 0 /O |10 L21P 0 | D17 | JM4-I003 | 9 | 10 | JM4-I035 | J12 | I0_L39P O | 1O 0 VeeelOo
VeecloO | 0 /O |10 L22N O | C15 | JM4-1004 | 11 | 12 | JM4-1036 | D8 | IO L4ON O | VO 0 Vceeloo
VecclOO | 0 /O |10 122P0 | D16 | JM4-I005 | 13 | 14 | JM4-1037 IO L40P 0 0 VeeelOo
VecclO0 | 0 /O |10 123N 0| A15 | JM4-I006 | 15 | 16 N
VecclO0 | 0 /O |10 L23P 0 | B15 | JM4-I007 | 17 | 18 | JM4-I038 | C6 | IO L4INO | VO 0 VeeelOo
VeecloO | 0 /O |10 L24N O | F14 | JM4-1008 | 19 | 20 | JM4-1039 | B6 | 10 L41P O | 1O 0 Veeeloo
VecclOO | 0 /O |10 124P 0 | E14 | JM4-1009 | 21 | 22 | UM4-I040 | C7 |10 L42N O | 1O 0 VeeelOo
GND GND GND - - GND 23 | 24 | uM4-1041 | B7 |10 L42P 0| 1O 0 Vceeloo
Ve o R A s Ak VRN WGPl 25 | 26 | Jv4-1042 | K11 | 10 L43N0 | VO 0 | Veecioo
GCLK  GCLK5 - =
/O 10 L25P 0
Vceeloo e GV ®XE M 27 | 28 | M4-I043 | J11 | IO L43P O | VO 0 VeeelOoo
Veeeloo GI(/JOLK IOE;IE:ZL?(I\;_O INURN V' ®ekPl 20 | 30 | VceclOO - - Vo 0 Veeeloo
/O 10 L26P 0
Veeeloo cow | Eale APV Sk 31 | 32 | UM4-I044 | D6 | IO L44N O | 1O 0 Veeeloo
/O 10 L27N 0
Vcceloo e | ea AR V" B}Vl 33 | 34 | UM4-1045 | C5 | 10 L44P. 0| 1O 0 VeeelOoo
/O 10 L27P 0
Veecelo0 0 o\ Todks SEIIN VNIl 35 | 36 | JM4-I046 | B4 | I0_L45N O | 1O 0 VeeelOo
| VRee | o | in | - | - | VREFO | 37 |38 | JM4-1047 | A4 |10 L45P 0 | IO 0 Veeeloo
/O 10 L28N O
Vceeloo el Al NI/ MeI[M 39 | 40 | JM4-1048 | H10 | IO L46N O | VO 0 VeeelOoo
Vceeloo 'OG—'C‘Ei%O NI/ MXh A 41 | 42 | UM4-I049 | G10 | IO_L46P O | lO 0 VeeelOo
VecclOO | 0 VO |10 129N 0 | B12 | JM4-I018 | 43 | 44 | VccclO0 - - Vo 0 Vceeloo
VeeclOO | 0 /O |10 L29P 0 | A12 | JM4-I019 | 45 | 46 | JM4-I050 | H9 | IO L47TN O | 1O 0 VeeelOo
VecclOO | 0 /O |10 L30ON O | C12 | JM4-1020 | 47 | 48 | JM4-I051 | G9 | 10 L47P 0| 1O 0 VeeelOo
VeeelOo IO _L30P 0 JVM4-1021 | 49 | 50 | JM4-I052 | E7 |10 L48N O | 1O 0 VeeelOo
51 | 52 | JM4-I053 | F7 | 10 L48P O | 1O 0 VeeelOo
Vceeloo I0_L33N_0 JM4-1022 | 53 | 54 | JM4-1054 | B3 | IO L5IN.O | IO 0 VeceelOoo
VecclOO | 0 /O |10 L33P 0| A10 | JM4-1023 | 55 | 56 | JM4-I055 | A3 [ 10 L51P 0| 1O 0 VceelOo
VecclO0 | 0 /O |10 L34N O | D10 | JM4-I024 | 57 | 58 - N
VecclO0 | 0 VO |10 L34P 0 | C10 | JM4-I025 | 59 | 60 | JM4-IO56 | C23 | IO LOBN O | 1O 0 VeeelOo
VecclOO | 0 /O |10 L35N 0 | H12 | JM4-1026 | 61 | 62 | JM4-IO57 | D23 | 10 LOBP O | 1O 0 VeeelOo
VeeclOO | 0 VO |10 L35P 0 | G12 | JM4-I027 | 63 | 64 | JM4-IO58 | A22 | I0O_LO7N O | 1O 0 VeeelOo
- 65 | 66 | JMA-I059 | B23 | I0_LO7TP O | VO 0 Vceeloo
VecclOO | 0 /O |10 L36N O | B9 | JV4-1028 | 67 | 68 | JM4-1060 | G17 | IO LOSN O | 1O 0 VceelOo
VeeclOO | 0 /O |10 L36P 0| A9 | JV4-I029 | 69 | 70 | JM4-I061 | H17 | 10 LOBP O | 1O 0 VeeelOo
VcceclO0 0 1o IO_L37N_0 D9 JW4-I030 | 71 72 | VccAux - - out | VccAux | VccAux
VcecelO0 0 /o I0_L37P 0 E10 | JW4-I031 | 73 74 VccAux  VccAux
Vceclo0 0 o IO_L38N_0 B8 JW-I032 | 75 76 VccAux  VccAux
VeeclOO | 0 /O |10 138P 0| A8 | Jw4-I033 | 77 VccAux  VecAux
GND GND GND - - GND 79 VccAux  VecAux
Table 40: pin-out of B2B connector JM4.
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18.3.2 JM5 Pin-Out

FPGA

FPGA

JM5

JMS

FPGA

FPGA

y ball singal Mo singal  ball pin type  bank
TE - in - - Vb2b 1 | 2 | vb2b - - in - TE
TE - in - ; Vb2b 3 | 4 | voo - ; in ; TE
3.3V 1 IO (2C) | 10 L13P 1 | Y22 scL 5 | 6 | MR - ; in ; 3.3V
3.3V 1 VO (2C) |10 L13N_1 | Y23 SDA 7 | 8 | RESET| A2 PROG_B in 2 VeeAux
: ()| TeL S -5 | CONFIG 3.3V
out
GND  GND GND - . GND 9 | 10 | DoNe | AB21 DONE | (S\pi | VeeAUx | VeoAux
1o I0_L22N_2 10 L30N_2 | SPlin
3.3V 2 DUAL SouT | AE1S DOUT 11|12 | SPLD | ABI5 | \ooioe s | DUAL % 3.3V
1o I0_LON_2 0 L34P2 | 10
3.3V 2 DUAL MO AD4 MO 18 | 14 | NTB | AA1s | Do DUAL 2 33V
1o 10_L01P 2
3.3V % DUAL i AC4 M1 15 | 16 | Vsup out TE
1o 10_L02P 2 I0_L52P 2 | SPlout
3.3V 2 DUAL v Y7 M2 17 | 18 | SPLQ | AR4 | oo | DAL 2 3.3V
1o I0_LO7P 2 I0_L02N_2 | SPlout
3.3V 2 DUAL ROWRE | Y12 | FOWRB | 19 |20 | SPLS | AAT | “poot AL 2 3.3V
in I0_L52N_2 | SPlout
VeeAux | VecAux | b | PROGB | A2 | B2B_PROGB | 21 | 22 | SPLIC | AE24 LK DAL 2 3.3V
10 L24N_2 | 10
33V - out - - 3.3V 23 | 24 | D4 | AE12 ) DUAL 2 3.3V
1o I0_L22P 2 0 24P 2 | 10
3.3V 2 owRvGHT | AWAKE | ADIS | AWAKE | 25 |26 | D5 | AF12 o5 DUAL % 3.3V
in 0 L22N_2 | 10
VCCAUX | VEoAUX | ot | SUSPEND | V20 | SUSPEND | 27 | 28 | D6 | AFI0 s DUAL 2 3.3V
1o I0_L36N_2
3.3V 2 DUAL o AE18 D1 29
1o I0_L36P 2 0 L22P2 | 10O
3.3V 2 DUAL - AF18 D2 31 | 32| b7 | AE10 - DAL 2 3.3V
1o I0_L34N_2
3.3V 2 DUAL o3 Y15 D3 33 | 34 | J5-1020 | AA18 | IO L4TN2 | 1O 2 3.3V
I0_L27P 2
Gako Y4 J5-1001 35 | 36 | J5-1021 | AB18 | 10_L47P 2 Vo 2 3.3V
- . GND 37 | 38 | J51022 | AE23 | 10 L48N 2 | 1O 2 3.3V
I0_L28P 2
2 "L AF14 J5-1002 39 | 40 | J5-1023 | AF23 | 10 L48P 2 Vo 2 3.3V
GCLK2 s
3.3V 2 Vo 10 L29N 2 | AC14 |  J5-I003 41 | 42 | J5-1024 | AE25 | 10 L51P 2 0 2 3.3V
3.3V 2 Io 10 L39N 2 | AE20 | J5-1004 43 | 44 | 12V - ; out ; 12V
3.3V 2 o) 10 L39P 2 | AF20 |  J5-I005 45 | 46 | J5-1025 | AF25 | 10_L51P 2 1o 2 3.3V
3.3V 2 Io I0_L4ON 2 | AC19 | J5-I006 47 | 48 | 51026 | Y9 | 10 LO5N.2 | 1O 2 3.3V
2 ) I0_L40P 2 J5-1007 49 | 50 | J5-1027 | W9 | 10 LO5P 2 1o 2 3.3V
- GND 51 | 52 | J51028 | AF3 | 10 LOBN 2 | 1O 2 3.3V
3.3V 2 Vo 10 L41N_2 | AC20 |  J5-I008 53 | 54 | J5-1029 | AE3 | 10 LOGP 2 1o 2 3.3V
33V 2 o) 10 L41P 2 | AD20 | J5-1009 55 | 56 AF4 | IO LO7N2 | 10 2 3.3V
33V 2 Io I0_L42N_2 | U1 J5-1010 57
3.3V 2 Vo I0_L42P 2 | V16 J5-1011 59 | 60 | J5-I031 | AE4 | IO LO7P 2 Vo 2 3.3V
3.3V 2 ) I0_L43N_2 | Y17 J5-1012 61 | 62 | J51032 | AD6 | IO LOSN 2 | 1O 2 3.3V
3.3V 2 Vo 10 L43P 2 | AA17 | J5-I013 63 | 64 | J5-1033 | AC6 | IO LOSP 2 1o 2 3.3V
25V - out - ; 2.5V 65 | 66 | J5-1034 | W10 | 10 LOON 2 | 1O 2 3.3V
3.3V 2 Io I0_L44N_2 | AD21 |  J5-1014 67 | 68 | J5-1035 | V10 | 10 LO9P 2 o 2 3.3V
10_L25N_2
3.3V 2 o) I0_L44P 2 | AE21 |  J5-I015 69 Y13 s 2
3.3V 2 ) I0 L45N 2 | AC21 | J5-1016 71 - .
I0_L25P 2
3.3V 2 o) 10 L45P 2 | AD22 |  J5-I017 73 AR o s
I0_L26N_2
3.3V 2 o) I0_L46N_2 | V17 J5-1018 75 AETS 5o kis
I0_L26P 2
3.3V 2 o) I0_L46P 2 | W17 J5-1019 77 AF3 Sokna
GND  GND GND - - GND 79 | 80 | J5-1040 | W13 | IO L2ON.2 | 1O 2 3.3V

Table 41: pin-out of B2B connector JM5.
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18.4 Signal Integrity Considerations

Traces of differential signals pairs are NOT routed symmetrically (as symmetric
pairs).

Traces of differential signals pairs are NOT routed with equal length. For
applications where traces length has to be matched or timing differences have
to be compensated, Table 42 and Table 43 list the trace length of I/O signal
lines measured from FPGA balls to B2B connector pins.

Traces of differential signals pairs are routed with a differential impedance
between the two traces of 60 ohm.

Pairs of pins that form a differential 1/0 pair appear colored together in the table.
An electronic version of these pin-out tables are available for download from the
Trenz Electronic support area of the web site.
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18.4.1 JM4 Signals Trace Length

FPGA FPGA JM4 . JM4 FPGA FPGA len.
JM4 pin . .
singal ball pin mm

pin ball singal

1
26 | 10 L20P 0 | F15 | JW4-I001 | 3
29 |10 L2INO | Cc16 | Jw-1002 | 5 | 6
7
9

8 | JM4-I034 | K12 | 10 L39N 0 | 29
26 | 10 L21P. 0 | D17 | JW4-I003 10 | JM4-1035 | J12 | 10 L39P 0 | 26
24 | 10 L22N 0| C15 | JW4-1004 | 11 | 12 | JIM4-I036 | D8 | IO_L4ON O | 26
26 | 10 L22P 0 | D16 | JW4-I005 | 13 | 14 | JM4-I037 | C8 | IO L40P 0 | 24
21 |10 123N 0 | A15 | Jw4-I006 | 15 | 16
20 | 10 L23P 0 | B15 | JW-I007 | 17 | 18 | JM4-1038 | C6 | IO_L4IN O | 24
22 |10 L24N 0| F14 | JM4-1008 | 19 | 20 | JIM4-1039 | B6 | IO L41P O | 24
18 | 10 L24P 0 | E14 | JWA-I009 | 21 | 22 | JM4-1040 | C7 | IO L42N O | 23
23 | 24 | JM4-I041 | B7 |10 L42P 0 | 19

20 | 02001 n4 | w010 | 25 | 26 | 4042 | K11 | 10L43NO | 24
21 | 0520 kia | w011 | 27 | 28 | awa-043 | 911 | l0L43PO | 23
11| 020 ata | amaior2 | 29 | 30
11 | 9200 | B14 | ami013 | 31 |32 | w1044 | D6 | 0_L4NO | 15
17| 000 | 613 | o014 | 33 |34 | IM4-I045 | C5 | 10L44P0 | 14
16 | 0270 F13 | o015 | 35 | 36 | JMAI046 | B4 | IO_L4SNO | 15
37 | 38 | JM-1047 | A4 |10 L45P 0 | 14
13 | Goiei | C13 | JMA-I016 | 39 | 40 | JMA-I048 | HIO | I0_L4GNO | 14
12 'Oééfﬁ':ao B13 | JMA-1017 | 41 | 42 | JM4-1049 | G10 | IO_L46P.O | 14

14 | 10 L29N 0 | B12 | JM4-I018 | 43 | 44
14 | 10 L29P 0 | A12 | JM4-1019 | 45 | 46 | JM4-1050 | H9 | 10 L47TN.O | 15
27 |10 L30N 0 | C12 | JM4-1020 | 47 | 48 [ Um4-1051 | G9 | 10 L47P 0 | 14
30 | IO L30P 0 | D13 | JM4-I021 | 49 | 50 | JM4-I052 | E7 | 10 L48N O | 13
51 | 52 | JMA-I053 | F7 | I0_L48P 0 | 15
20 | I0_L33N 0 | B10 | JVM4-I022 | 53 | 54 | JM4-I054 | B3 | IO LBGIN.O | 9
17 | 10 L33P 0 | A10 | JM4-1023 | 55 | 56 | JM4-I055 | A3 | I0 L51P 0 | 9
20 | 10 L34N 0 | D10 | JM4-1024 | 57 | 58
21 | 10 L34P 0 | C10 | JW-I025 | 59 | 60 | JM4-1056 | C23 | IO_LO6N 0 | 36
29 | 10 L35N 0 | H12 | JM4-1026 | 61 | 62 | JIM4-I057 | D23 | I0_LOBP 0 | 42
30 | 10 L35P 0 | G12 | JM4-I027 | 63 | 64 | JM4-IO58 | A22 | 10 LO7N 0 | 36
65 | 66 | JMA-I059 | B23 | I0_LO7TP O | 41
27 | 10 L36N 0 | B9 | JW4-I028 | 67 | 68 | JM4-I060 | G17 | IO_LOSN O | 36
27 |10 L36P 0 | A9 | JM4-1029 | 69 | 70 | uM4-1061 | H17 | 10 LO8BP 0 | 39
28 |10 L37N 0| D9 | Jw-1030 | 71 | 72
34 | I0_L37P. 0 | E10 | JM4-I031 | 73 | 74
29 |10 138N 0| B8 | JWM-I032 | 75 | 76
28 | 10 L38P 0 | A8 | JM4-I033 | 77 | 78
79 | 80

Table 42: trace length of signal pins of B2B connector JM4.
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18.4.2 JMS5 Signals Trace Length

FPGA JM5 . JM5
ball LGEL JMS5  pin
0
I0_L22N 2 IO_L30N_2
21 DOUT AE15 DOUT 11 12 SPI_.D | AB15 MOSICSI B 51
35 I0_LO1N_2 MO AD4 MO 13 14 INT_B | AA15 IOI_I\II-I':IS'4E_2 51
49 IO_LO1P_ 2 M1 AC4 M1 15 16
I0_L52P 2
49 10_L02P_2 M2 Y7 M2 17 18 SPLQ | AF24 DO/DIN/MISO 52
IO_L17P_2 IO_LO2N_2
23 RDWR B Y12 RDWR _B 19 | 20 | SPL/S AAT7 CSO.B 95
IO_L52N_2
21 22 | SPL/C | AE24 CCLK 75
23 | 24 D4 AE12 10_L24N_2 14
D4
IO_L22P 2 10_L24P 2
10 AWAKE AD15 AWAKE 25 | 26 D5 AF12 D5 13
27 | 28 D6 AF10 10_L22N_2 15
D6
7 IO—L§$N—2 AE18 D1 29 ] 30
IO_L36P_2 10_L22P 2
7 D2 AF18 D2 31 32 D7 AE10 D7 16
13 IO_LS; N2 Y15 D3 33 | 34 | J5-1020 | AA18 | I0_L47N_2 22
I0_L27P_2
13 GCLKO Y14 J5-1001 35 | 36 | J5-1021 | AB18 | IO_L47P 2 16
37 | 38 | J5-1022 | AE23 | 10_L48N_2 20
I0_L28P_2
9 GCLK2 AF14 J5-1002 39 | 40 | J5-1023 | AF23 IO_L48P_2 23
12 I0_L29N_2 AC14 J5-1003 41 42 | J5-1024 | AE25 | IO_L51P 2 26
17 I0_L39N 2 AE20 J5-1004 43 | 44
19 IO_L39P 2 AF20 J5-1005 45 | 46 | J5-1025 | AF25 | 10 _L51P 2 34
21 IO_L40N_2 AC19 J5-1006 47 | 48 | J5-1026 Y9 IO_LO5SN_2 20
22 IO_L40P_2 AD19 J5-1007 49 | 50 | J5-1027 W9 IO_LO5SP_2 20
51 52 | J5-1028 | AF3 IO_LO6N_2 10
27 I0_L41N_2 AC20 J5-1008 53 | 54 | J5-1029 | AE3 I0_LO6P_2 11
26 IO _L41P 2 AD20 J5-1009 55 | 56 | J5-1030 | AF4 IO _LO7N_2 11
27 I0_L42N_2 uU16 J5-1010 57 | 58
30 I0_L42P 2 V16 J5-1011 59 | 60 | J5-1031 AE4 IO_LO7P_2 17
36 I0_L43N_2 Y17 J5-1012 61 62 | J5-1032 | AD6 IO_LO8N_2 21
36 I0_L43P_2 AA17 J5-1013 63 | 64 | J5-1033 | AC6 I0_LO8P_2 26
65 | 66 | J5-1034 | W10 IO_LO9N_2 31
44 I0_L44N 2 AD21 J5-1014 67 | 68 | J5-1035 | V10 IO_LO9P 2 38
IO_L25N_2
39 IO_L44P 2 AE21 J5-1015 69 | 70 | J5-1036 | Y13 GCLK13 43
43 I0_L45N_2 AC21 J5-1016 71 72
I0_L25P_2
47 I0_L45P_2 AD22 J5-1017 73 | 74 | J5-1037 | AA13 GCLK12 40
IO_L26N_2
44 I0_L46N_2 V17 J5-1018 75 | 76 | J5-1038 | AE13 GCLK15 32
10_L26P_2
45 IO_L46P_2 W17 J5-1019 77 | 78 | J5-1039 | AF13 GCLK12 35
79 | 80 | J5-1040 | W13 IO_L20N_2 44

Table 43: trace length of signal pins of B2B connector JM5.
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19 Glossary of Abbreviations and Acronyms

A WARNING notice denotes a hazard. It calls attention to an operating procedure, practice, or the like that, if not correctly
performed or adhered to, could result in damage to the product or loss of important data. Do not proceed beyond a WARNING
notice until the indicated conditions are fully understood and met.

A CAUTION notice denotes a risk. It calls attention to an operating procedure, practice, or the like that, if not correctly
performed or adhered to, could result in a fault. (undesired condition that can lead to an error) Do not proceed beyond a
CAUTION notice until the indicated conditions are fully understood and met.

API application programming interface
B2B board-to-board

DSP digital signal processing; digital signal processor
EDK Embedded Development Kit

FUT Firmware Upgrade Tool

FWU Firmware Upgrade file

10B input / output blocks; 1/0 blocks
P intellectual property

ISP In-System Programmability

PB push button

SDK Software Development Kit

TE Trenz Electronic

XPS Xilinx Platform Studio
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20 Legal Notices

20.1 Document Warranty

The material contained in this document is provided "as is" and is subject to
being changed at any time without notice. Trenz Electronic does not warrant the
accuracy and completeness of the materials in this document. Further, to the
maximum extent permitted by applicable law, Trenz Electronic disclaims all
warranties, either express or implied, with regard to this document and any
information contained herein, including but not limited to the implied warranties
of merchantability, fithess for a particular purpose or non infringement of
intellectual property. Trenz Electronic shall not be liable for errors or for
incidental or consequential damages in connection with the furnishing, use, or
performance of this document or of any information contained herein.

20.2 Limitation of Liability

In no event will Trenz Electronic, its suppliers, or other third parties mentioned in
this document be liable for any damages whatsoever (including, without
limitation, those resulting from lost profits, lost data or business interruption)
arising out of the use, inability to use, or the results of use of this document, any
documents linked to this document, or the materials or information contained at
any or all such documents. If your use of the materials or information from this
document results in the need for servicing, repair or correction of equipment or
data, you assume all costs thereof.

20.3 Copyright Notice

No part of this manual may be reproduced in any form or by any means
(including electronic storage and retrieval or translation into a foreign language)
without prior agreement and written consent from Trenz Electronic.

20.4 Technology Licenses

The hardware / firmware / software described in this document are furnished
under a license and may be used /modified / copied only in accordance with the
terms of such license.
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Added JTAG interface.

Added I2C bus description.

Added SPI bus description.

Added VREFO description.

Added LEDs, buttons and switches description.
Added clock networks.

Added on-board memories description.
Added mode select pins.

Added configuration options.

Improved Bootload.ini file description.

Added YouTube reference to product support.
Added JM4 and JM5 pin-out tables.

Added signal integrity considerations.
Improved system requirements.

Added glossary

Introduced some other minor changes.

2.01

2010-01-18

FDR

Updated number of FPGA I/0O pins.
Removed TE0320-00B-EVO01.

2.02

2010-01-19

FDR

Updated some software package paths.
Corrected pin name of JM5 signal RDWR_B (ball Y12).
SPI_/S and SPI_/C pins of connector JM5 were swapped in pin-out and trace length tables.

2.03

2010-01-20

FDR

Added legal notices.

2.04

2010-05-17

FDR

Added reference design summaries.
Added SPI pin-out summary.
Improved assembly options overview.

2.05

2010-05-18

FDR

Added indirect SPI configuration mode

2.06

2010-05-19

FDR

Improved JM5 pin-out: configuration and power management pins.

2.08

2012-02-22

FDR

Improved push buttons description.
Corrected slide-switch positions.

2.08

2011-10-03

AIK

Modified block diagram.
Added power supply diagram. Little fixes.

2.09

2011-10-05

AIK

Modified B2B section.
Changed DDR and SPI specification.

2.10

2011-11-30

AIK

Clarification of SPI Flash options

2.11

2011-12-01

AIK

Board revision and assembly options chapter

2.12

2012-02-16

AIK

Module options chapter

2.13

2012-02-22

AIK

Dimensions image and description modifications

2.14

2012-02-22

AIK

Updated S1 switch description

82/82

www.trenz-electronic.de TEO0320 Series User Manual



http://www.trenz-electronic.de/

	1 Block Diagram
	2 Module options
	3 Specifications
	4 Board Dimensions
	5 Power Supply
	5.1 Power Supply Range
	5.2 Power Supply Sources
	5.3 On-Board Power Rails
	5.4 Power Supervision
	5.4.1 Power-on Reset
	5.4.2 Power Fail


	6 Inputs and Outputs
	6.1 Board-to-Board Connectors
	6.2 USB Interface
	6.2.1 USB Connector
	6.2.2 USB Pins

	6.3 JTAG Interface
	6.3.1 JTAG connector J2
	6.3.2 JTAG lines at B2B connector JM4

	6.4 I2C bus
	6.5 SPI bus
	6.5.1 SPI bus for configuration
	6.5.2 SPI bus for operation

	6.6 LEDs
	6.6.1 System LED D1
	6.6.2 User LEDs D[5:8]

	6.7 Push-Buttons S[3:4]
	6.8 Switches
	6.8.1 DIP Slide Switches S1[A:D]
	6.8.2 Slide Switch S2
	6.8.2.1 Slide Switch S2 = PON
	6.8.2.2 Slide Switch S2 = FX2 PON
	6.8.2.3 Alternate Assembly Options for Slide Switch S2

	6.8.3 DIP Slide Switches S5[A:H]

	6.9 Voltage Reference VREF0

	7 Timing
	7.1 Main Clock Oscillator
	7.2 24 MHz Clock Oscillator
	7.3 Interface Clock (IFCLK)
	7.4 Digital Clock Manager (DCM)
	7.5 Watchdog

	8 Memories
	8.1 DDR SDRAM
	8.2 SPI Flash
	8.3 Serial EEPROM

	9 System Requirements
	9.1 Power Supply Requirements
	9.2 Hardware Design Requirements
	9.3 USB Requirements
	9.4 JTAG Requirements
	9.4.1 Software Requirements

	9.5 Operating System Support

	10 Configuration
	10.1 Mode Select Pins M[2:0]
	10.2 Configuration via USB bus
	10.2.1 generic USB device driver installation
	10.2.2 USB microcontroller large EEPROM programming
	10.2.3 specific USB device driver installation
	10.2.4 FWU file generation
	10.2.4.1 bit-stream file from your Xilinx EDK design
	10.2.4.2 PROM file from the bit-stream file
	10.2.4.3 FWU file from the PROM file
	10.2.4.3.1 Bootload.ini file
	10.2.4.3.2 usb.bin file


	10.2.5 Firmware Upgrade Tool utilization
	10.2.5.1 Switch Settings
	10.2.5.2 DIP Switch S1
	10.2.5.3 Slide Switch S2
	10.2.5.4 FUT upgrade procedure


	10.3 Configuration Using Indirect SPI Configuration Mode

	11 Recommended Design Tools Settings
	11.1 DONE LED
	11.2 Unused IOB Pins
	11.3 CCLK Frequency

	12 Reference Design Summaries (ISE 11.5)
	12.1 Reference Design Summary for Xilinx Spartan-3A DSP 1800
	12.2 Reference Design Summary for Xilinx Spartan-3A DSP 3400

	13 Verification
	14 High Resolution Pictures
	14.1 Top View
	14.2 Bottom View
	14.3 Angle View

	15 Ordering Information
	15.1 Product Identification System
	15.2 Assembly Options Overview
	15.3 Availability

	16 Product Support
	17 Related Materials and References
	17.1 Data Sheets
	17.2 User Guides
	17.3 Tutorials
	17.4 Application Notes

	18 B2B Connectors Pin Descriptions
	18.1 Pin Labelling
	18.2 Pin Types
	18.3 B2B Connectors Pin-Out
	18.3.1 JM4 Pin-Out
	18.3.2 JM5 Pin-Out

	18.4 Signal Integrity Considerations
	18.4.1 JM4 Signals Trace Length
	18.4.2 JM5 Signals Trace Length


	19 Glossary of Abbreviations and Acronyms
	20 Legal Notices
	20.1 Document Warranty
	20.2 Limitation of Liability
	20.3 Copyright Notice
	20.4 Technology Licenses

	21 Document Change History

