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Introduction

The LatticeXP2™ Advanced Evaluation Board provides a convenient platform to evaluate, test and debug user
designs and IP cores targeted for the LatticeXP2-17 FPGA. The board features of a LatticeXP2-17 FPGA in a 484
fpBGA package. The LatticeXP2 1/Os are connected to a rich variety of both generic and application-specific inter-
faces described later in this document.

Important: This document (including the schematics in the appendix) describes LatticeXP2 Advanced Evaluation
Boards marked as Rev B. This marking can be seen on the silkscreen of the printed circuit board, under the Lattice
Semiconductor logo.

The LatticeXP2 is a second-generation non-volatile FPGA device. It combines a Look-up Table (LUT) based FPGA
fabric with Flash non-volatile cells in a flexiFLASH™ architecture. The flexiFLASH approach provides benefits such
as instant-on, small footprint, on chip storage with FlashBAK™ embedded block memories and Serial TAG memory
and design security. The LatticeXP2 also support live updates with TransFR™, 128-bit AES encryption and dual-
boot technologies. The LatticeXP2 devices include LUT-based logic, distributed and embedded memory, Phase
Locked Loops (PLLs), pre-engineered source synchronous I/O and enhanced sysDSP™ blocks.

For a full description of the LatticeXP2 FPGA, see the Lattice website for data sheets, technical notes, technology
summaries and more: www.latticesemi.com.

Some common uses for the LatticeXP2 Advanced Evaluation Board include:
* Video and other DSP processing
¢ An analog-to-digital, and digital-to-analog mixed signal source/sink

* A single-board computer system

A platform for evaluating the Input/Output (I/0O) characteristics of the FPGA

A platform for evaluation and development with Lattice IP cores

Features
Key features of the LatticeXP2 Advanced Evaluation Board include:

* SPI Serial Flash device included for low-cost, non-volatile configuration storage
* One 32-bit DDR2 SO-DIMM module connector
* 32-bit PCI connector

* Both a Tri-speed (10/100/1000 Mbit) Ethernet PHY that includes RJ-45, magnetics and spark gap, as well as a
directly wired RJ-45 connector

* RS-232 interface chip and 9-pin D-sub connector

* PS/2 Mouse connector

* USB 1.1 transceiver and USB type-A and type-B connectors

* USB download of LatticeXP2 and power manager bitstreams

* Video TX and RX MDR connectors

* Quad 12-bit ADC and Quad 12-bit DAC

* Two 8-pin DIP switches

* Discrete LEDs and 7-segment LED

e CompactFlash connector for type | and type 1l CompactFlash cards

¢ LCD module connector
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* Prototyping areas with access to 14 1/0O pins

e Selectable I/0 bank voltages

* Four pairs of SMA connectors for high speed differential signals

* Oscillator socket for both half-size and full-size oscillators

e 3.3V, 2.5V, 1.8V, 1.2V and ADJ (adjustable voltage) powers generated from a single 5V to 28V power source

* ispPAC®-POWR1220AT8 Power Manager Il device for monitoring the 3.3V, 2.5V, 1.8V, 1.2V, ADJ voltages and
DDR Vref, Vit voltages

* ispVM® System programming support

General Description

The heart of the board is the LatticeXP2 non-volatile FPGA. The board also provides several different interconnec-
tions and support devices that permit it to be used for a variety of purposes. The PCI connector, DDR2 socket, and
Tri-speed Ethernet PHY are useful for applications using Lattice IP cores.

A number of connectors are useful for general purpose of the LatticeXP2 I/O capability. These include the SMA
connectors, RS-232, Video Tx/Rx MDR connectors, and the various generic prototype access points.

The CompactFlash connector is also useful for expansion purposes. It provides the ability to add storage, or com-
munication capabilities to the board.

Other features on the board help in evaluating the capabilities and performance of the LatticeXP2. The A/D, D/A,
and digital potentiometer are helpful for some basic mixed signal applications. The SMA connectors permit the
evaluation of high-speed differential signals, and protocols. The SPI memory showcases the failsafe capabilities of
the LatticeXP2.

The board also acts as a showcase for the ispPAC-POWR1220 power manager. The ispPAC-POWR1220 is a pro-
grammable device useful for safely managing the power supply system on the board. While the LatticeXP2 device
has no specific power-sequencing requirements, the ispPAC-POWR1220 device can be used to sequence and
monitor voltages.

Additional Resources

Additional resources for the LatticeXP2 Advanced Evaluation Board, such as updates to this document, sample
programs and links to demos can be found on the Lattice web site. Go to www.latticesemi.com/boards, and navi-
gate to the appropriate page for this board.

Initial Setup and Handling

The following is recommended reading prior to removing the evaluation board from the static shielding bag and
may or may not apply to your particular use of the board.

CAUTION: The devices on the board can be damaged by improper handling.

The devices on the evaluation board contain fairly robust ESD (Electro Static Discharge) protection structures
within them, able to withstand typical static discharges (see the “Human Body Model” specification for an example
of ESD characterization requirements). Even so, the devices are static sensitive to conditions that exceed their
designed in protection. For example: higher static voltages, as well as lower voltages with lower series resistance
or larger capacitance than the respective ESD specifications require can potentially damage or degrade the
devices on the evaluation board.

As such, it is recommended that you wear an approved and functioning grounded wrist strap at all times while han-
dling the evaluation board when it is removed from the static shielding bag. If you will not be using the board for a
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while, it’s best to put it back in the static shielding bag. Please save the static shielding bag and packing box for
future storage of the board when it is not in use.

When reaching for the board, it is recommended that you first touch the outside threaded portion of one of the gold
SMA connectors. This will neutralize any static voltage difference between your body and the board prior to any
contact with signal I/O.

CAUTION: to minimize the possibility of ESD damage, the first and last electrical connection to the board, should
always be from test equipment chassis ground to GND on the board (black banana jack).

Before connecting signals or power to the board, attach a cable from chassis ground on grounded test equipment
to the GND on the board. Connecting the board ground to test equipment chassis ground will decrease the risk of
ESD damage to the I/0O on the board as the initial connections to the board are made. Likewise, when unplugging
cables from the evaluation board, the last connection unplugged, should be the chassis GND connection to eval
board GND. If you have signal sources that are floating with respect to chassis GND, attempt to neutralize any
static charge on that signal source prior to attaching it to the evaluation board.

If you are holding or carrying the board while it's not in a static shielding bag, please keep one finger on the
threaded portion of one of the gold SMA connectors. This will keep the board at the same voltage potential as your
body until you can pick up the static shielding bag and put the board back in it.

Electrical, Mechanical, and Environmental Specifications

The nominal board dimensions are 12 inches by 6 inches. The environmental specifications are as follows:

* Operating temperature: 0°C to 55°C

» Storage temperature: -40°C to 75°C

e Humidity: <95% without condensation
5V to 28V DC (20 watts max.)

Functional Description
Figure 1. LatticeXP2 Advanced Evaluation Board

2 g £
o i @ 2 e
7] ] o «\ £
3 5 3 oy g
= = a £q o o

[ aae
P = oy n.r 2 @ o c tFlash 8-Position
o (O] oI g o ompactrias Switch

ispPAC-POWR
1220AT8

On/Off
Switch

8-Position
Switch

Video MDR
Tx/Rx

DDR2 SO-DIMM

32-Bit PCI Edge




LatticeXP2 Advanced

Lattice Semiconductor Evaluation Board User’s Guide

LatticeXP2 Device

This board features a LatticeXP2 FPGA with a 1.2V DC core in a 484-ball fpBGA package. The default device is
the LatticeXP2-17. Any other LatticeXP2 density in this package can be accommodated. A complete description of
this device can be found on the Lattice web site at www.latticesemi.com.

Power Setup

The board is supplied by a single 5.0V to 28.0V DC power supply. On-board regulators will provide the necessary
supply voltages. The on-board regulators supply 3.3V, 2.5V, 1.8V, 1.2V, and an adjustable voltage (VCC_ADJ). The
adjustable voltage is set by the potentiometer VR1 and can be set to a value between 1.22V and 3.25V. The DC
power may be applied through the power jack at J54 using an AC adapter with a 5.0V to 28.0V DC output range.
Requirements for the power jack are listed in Table 1. The on/off switch (SW9) can be used as a convenience to
disable power jack J54. Be sure that SW9 is in the “on” position for normal operation.

The DC power may also be applied using a workbench power supply through the banana jacks at J53 (VCC_IN)
and J51 (GND). The workbench power supply voltage has to be between 5.0V and 28.0V.

Table 1. Power Jack J54 Specifications

Polarity Positive Center
Inside Diameter 0.1” (2.5mm)
Outside Diameter 0.218” (5.5mm)

Current Capacity Up to 4A

Power may also be supplied directly for each individual supply rail using banana jack connectors. To enable this
mode of operation, the appropriate fuses must be removed. All power sources must be regulated to the specifica-
tions in Table 2. No special power sequencing is required for the evaluation board.

Table 2. Individual Control of Supplies

Supply Jack Fuse Requirement
3.3V J50 F5 (3.0A) +/- 5%
2.5V Ja F1 (3.0A) +- 5%
1.8V Jaz F3 (10.0A) +/- 5%
1.2V J48 F4 (3.0A) +/- 5%

VCC_ADJ J46 F2 (1.5A) User-defined

Power Voltage Monitoring

A Lattice’s ispPAC Power Manager Il device, ispPAC-POWR1220AT8, is used for monitoring various voltages on
the board. There are six LEDs used to indicate the status of the monitoring voltages. If the monitoring voltage is not
in the +/- 5% voltage window, the corresponding LED will be flashing, otherwise the LED will stay ON. Table 3
shows these six voltages and the corresponding LEDs.

Table 3. Individual Monitoring of Six Power Voltages

Voltage LED Monitoring Voltage Range
3.3V D5 3.3V +/- 5%
2.5V D6 2.5V +/- 5%
1.8V D7 1.8V +/- 5%
1.2V D8 1.2V +/- 5%
Vref D9 0.9V +/- 5%
Vit D10 0.9V +/- 5%
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For the VCC_ADJ adjustable voltage, the ispPAC-POWR1220AT8 will detect the voltage rail and show the status
using five LEDs. Each of these five LEDs indicates a particular voltage range. If the VCC_ADJ is in one of the volt-
age ranges, the corresponding LED will be turned ON and the other LEDs will be turned OFF, otherwise these five
LEDs will be turned ON and then OFF sequentially so that you will see a light keep moving between the LEDs. The
five LEDs and corresponding voltages are listed in Table 4.

Table 4. Monitoring of VCC_ADJ Power Voltages

LED Indicating Voltage Range
D11 3.3V +/- 5%
D12 2.5V +/- 5%
D13 1.8V +/- 5%
D14 1.5V +/- 5%
D15 1.2V +/- 5%

LatticeXP2 I/O Bank Voltage Setting

The jumpers listed in Table 5 allow the user to select the voltage (Vcci0) applied to each of the eight I/O banks of
the LatticeXP2 device. Certain restrictions apply depending on which features of the board are being used.

Table 5. Vcio Selection Jumper

syslO™ Bank Jumper Jumper on Pins

0 J34 1-3 -> VCC_3.3V
2-4 ->VCC_2.5V
6 J37 3-5->VCC_1.8V
4-6 -> VCC_ADJ

VCC_2.5V
VCC_1.8V
VCC_1.8V
VCC_3.3V
VCC_3.3V
VCC_3.3V

N~ NN =

Depending on the optional devices installed, some syslO banks may have restrictions. For each of J34 and J37
only select one bank voltage position at that jumper. For example, attaching more than one jumper to J34’s 6
square pins will short supplies.

Table 6. syslO Bank Considerations

Bank Setting
0 Selectable. CompactFlash requires 3.3V.

Cannot be changed

Selectable. Video TX/RX requires 2.5V.
Cannot be changed

N WO N| =

The following tables detail the various 1/O standards supported by the LatticeXP2 syslO structures. More informa-
tion can be found in technical note TN1136, LatticeXP2 syslO Usage Guide.
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Table 7. Mixed Voltage I/O Support

Input syslO Standards Output syslO Standards
Veeio 1.2V 1.5V 1.8V 2.5V 3.3V 1.2V 1.5V 1.8V 2.5V 3.3V
1.2V Yes Yes Yes Yes
1.5V Yes Yes Yes Yes Yes
1.8V Yes Yes Yes Yes Yes
2.5V Yes Yes Yes Yes
3.3V Yes Yes Yes Yes

For example, if Vo is 3.3V then signals from devices powered by 1.2V, 2.5V, or 3.3V can be input and the thresh-
olds will be correct, assuming the user has selected the desired input level using ispLEVER® software. Output lev-
els are tied directly to Vg0,

Table 8. syslO Standards Supported per Bank

Description Top Side, Banks 0-1 | Right Side, Banks 2-3 | Bottom Side, Banks 4-5 | Left Side, Banks 6-7
Types of I/0O Buffers |Single-ended Single-ended and Single-ended Single-ended and
Differential Differential

Output standards LVTTL LVTTL LVTTL LVTTL

supported LVCMOS33 LVCMOS33 LVCMOS33 LVCMOS33
LVCMOS25 LVCMOS25 LVCMOS25 LVCMOS25
LVCMOS18 LVCMOS18 LVCMOS18 LVCMOS18
LVCMOS15 LVCMOS15 LVCMOS15 LVCMOS15
LVCMOS12 LVCMOS12 LVCMOS12 LVCMOS12
SSTL18 Class |, Il SSTL18 Class |, Il SSTL18 Class | SSTL18 Class |
SSTL25 Class |, I SSTL25 Class |, I SSTL2 Class I, Il SSTL2 Class |, Il
SSTL33 Class |, Il SSTL33 Class |, Il SSTL3 Class |, Il SSTL3 Class |, I
HSTL15 Class | HSTL15 Class | HSTL15 Class | HSTL15 Class |, I
HSTL18_|, Il HSTL18 Class |, Il HSTL18 Class |, Il HSTL18 Class I, 11, IlI
SSTL18D Class |, Il SSTL18D Class |, Il SSTL18D Class |, Il SSTL18D Class |,
SSTL25D Class |, Il SSTL25D Class |, Il SSTL25D Class |, Il, SSTL25D Class |, I,
SSTL33D Class |, Il SSTL33D Class |, Il SSTL33D Class |, Il SSTL33D_I, Il
HSTL15D Class | HSTL15D Class |, Il HSTL15D Class | HSTL15D Class |
HSTL18D Class |, Il HSTL18D Class |, Il HSTL18D Class |, Il HSTL18D Class |, Il
PCI33 PCI33 PCI33 PCI33
LVDS25E! LVDS LVDS25E! LvDS
LVPECL' LVDS25E! LVPECL' LVDS25E"
BLVDS' LVPECL' BLVDS! LVPECL'
RSDS' BLVDS' RSDS! BLVDS'

RSDS' RSDS'

Inputs All Single-ended, All Single-ended, All Single-ended, All Single-ended,
Differential Differential Differential Differential

Clock Inputs All Single-ended, All Single-ended, All Single-ended, All Single-ended,
Differential Differential Differential Differential

PCI Support PCI33 no clamp PCI33 no clamp PCI33 with clamp PCI33 no clamp

LVDS Output Buffers LVDS (3.5mA) Buffers? LVDS (3.5mA) Buffers?

1. These differential standards are implemented by using complementary LVCMOS drivers and external resistors.

2. Available on 50% of the I/Os in the bank.
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Prototype Areas

For general purpose I/O testing or monitoring, numerous test points are provided for direct access. Some test
points are grouped together and arranged in a grid pattern according to their associated 1/0 bank and are labeled
with the pin locations on the silkscreen of the board. Other test point I/Os are brought out to IDC connectors J1 and
J10 with both source and end termination resistors available for high speed parallel signal transmission over ribbon
cable.

Differential Signal Connections
There are four pairs of SMA connectors and one RJ-45 connector connected directly to the LatticeXP2 differential
I/O pairs.

The eight SMA connectors are provided for clocks or general purpose, user-definable signals. The center pin is
wired to an 1/O pin and the outer case is soldered to ground. Table 9 details to which I/O pin each SMA connector
is wired.

Table 9. SMA Connectors

Location LatticeXP2 1/0 Polarity syslO Bank Description
J12! A2* Pair#0 P 0 PT4A/ULC_GPLLT_IN_A
J6 B3 Pair#0 N 0 PT4B/ULC_GPLLC_IN_A
J13 F7 Pair#1 P 0 PT5A/ULC_GPLLT_FB_A
J7 G7 Pair#1 N 0 PT5B/ULC_GPLLC_FB_A
J14 P4 Pair#2 P 6 PL37A
J8 P5 Pair#2 N 6 PL37B
J15 Y1 Pair#3 P 6 PL35A
J9 AA1 Pair#3 N 6 PL35B

1. The SMA connector on J12 is shared with the on-board oscillator. When this SMA connector is used, the jumper on
J17 needs to be removed.

RJ-45 Connectors

There are two RJ-45 connectors, J5 and J43, on the evaluation board. J5 is a simple RJ-45 female connector pro-
vided for general-purpose differential interfacing to the LatticeXP2 device, while J43 is a full featured Ethernet PHY
connection with internal magnetics and spark gap. The connections for J5 are listed in Table 10. J43 is described in
more detail in the Ethernet section later in this user guide.

Table 10. J5 RJ-45 Connections

J1 Pin LatticeXP2 1/0 Polarity SyslO Bank Description
1 P2 Pair#0 P 6 PL32A
2 P3 Pair#0 N 6 PL32B
3 T Pair#1 P 6 PL30A/LDQS30
6 U1 Pair#1 N 6 PL30B
4 M4 Pair#2 P 6 PL28A
5 M5 Pair#2 N 6 PL28B
7 R5 Pair#3 P 6 PL40A
8 P6 Pair#3 N 6 PL40B

Oscillator

The 3.3V oscillator socket (Y1) accepts both full-size and half-size oscillators and can route to different clock
inputs, depending on its position within the socket (see Figure 2). The board is shipped with an EPSON program-
mable oscillator programmed to 33.33MHz.
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The 16-pin socket will allow connection to PLL clock pin A2 when the top of the oscillator is aligned to socket pins 1
and 16. Note that the SMA connector J12 is shared with the on-board oscillator. When installing the oscillator to
connect the clock to PLL clock pin A2, the SMA connector J12 cannot be used and the jumper on J17 needs to be
installed.

When the bottom of the oscillator is aligned to socket pins 8 and 9, the clock is provided to primary clock pin L4.

Figure 2. On-board Oscillator
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SPI Serial Flash

SPI Serial Flash are available in three package styles. The device used this board is an 8-pin, 16-Mbit, sufficient to
store two bitstreams simultaneously in order to support SPIm mode.

Configuration/Programming Headers

Four programming headers are provided on the evaluation board, providing access to the LatticeXP2, MachXO™,
and ispPAC-POWR1220AT8 and LatticeXP2 SPI Slave JTAG ports. The JTAG connectors J25, J32, J39 and J40
are 1x10 headers. The JTAG ports for the LatticeXP2 and ispPAC-POWR1220AT8 devices can be configured as
loop-through connectors to allow for easy daisy chaining of multiple boards. With proper jumper selection (see the
next section) standard IDC ribbon cable can be used without the need to swap any wires on the cable.

The pinouts for these headers are provided in the following tables.

A USB ispDOWNLOAD® cable is included with each LatticeXP2 Advanced Evaluation Board. When using the 1x8
cable adapter, connect pin 1 of the cable to pin 1 of the 1x10 JTAG header.

Important Note: The board must be un-powered when connecting, disconnecting, or reconnecting the ispDOWN-
LOAD Cable or USB cable. Always connect an ispDOWNLOAD Cable’s GND pin (black wire), before connecting
any other JTAG pins. Failure to follow these procedures can in result in damage to the LatticeXP2 FPGA and ren-
der the board inoperable.

LatticeXP2 Configuration

Two programming headers, J39 and J40, are provided on the evaluation board, providing access to the LatticeXP2
JTAG port and the ispPAC-POWR1220AT8 JTAG port. The pinouts for the headers are provided in Table 11.
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Table 11. JTAG Programming Headers

Separate Programming Chained Programming
Jumper on J49 (None on J45) Jumper on J45 (None on J49)

Pin J39 Function J40 Function J39 Function J40 Function
1 Vce (3.3V) Vce (3.3V) Vce (3.3V) Not used
2 TDO of ispPAC-POWR1220AT8 TDO of LatticeXP2 TDO of ispPAC-POWR1220AT8 Not used
3 TDI of ispPAC-POWR1220AT8 TDI of LatticeXP2 TDI of LatticeXP2 Not used
4 NC NC NC Not used
5 NC NC NC Not used
6 TMS of both chips TMS of both chips TMS of both chips Not used
7 GND GND GND Not used
8 TCK of ispPAC-POWR1220AT8 TCK of LatticeXP2 TCK of both chips Not used
9 NC DONE of LatticeXP2 NC Not used
10 NC INITN of LatticeXP2 NC Not used

J49 and J45 control the functions of the two programming headers. When a jumper is installed on J49, the pro-
gramming header J39 is connected to the JTAG port of ispPAC-POWR1220AT8 and is used for programming the
ispPAC-POWR1220AT8 only; the programming header J40 is connected to the JTAG port of LatticeXP2 and is
used for programming the LatticeXP2 only.

When the jumper is moved from J49 to J45, the JTAG ports of the LatticeXP2 and ispPAC-POWR1220AT8 are
chained together. In this case, the programming header J40 is connected to the JTAG port of the LatticeXP2 first
and then chained with the JTAG port of ispPAC-POWR1220AT8. The programming header J39 should not be used
when the JTAG ports are chained together. During chained programming, the ispPAC-POWR1220AT8 device will
set the HVOUT1 signal (pin 86 of U17) tri-state until programming completes, so the enable for the 3.3V power for
the LatticeXP2 device will be interrupted during programming unless a jumper is installed at J52. After chained pro-
gramming of the ispPAC-POWR1220AT8, the jumper at J52 can be removed.

Additional instructions and recommendations for programming this board are provided in the Configuring/Program-
ming the Board section of this document.

Switches
There are two 8-position switches and six push-button switches for implementing basic static input functions.

Switches SW3, SW4, SW5, SW6, SW7 and SW10 are momentary switches. The pull-up resistors associated with
these switches are wired to 3.3V. Pushing the switches down produces a low (0), otherwise it produces a high (1).
The signals controlled by SW4, SW5, SW6, SW7 and SW10 are debounced by an MC14490 (U15) before connect-
ing to an LatticeXP2 1/O pin. Table 12 shows the control relationship between the switches, LatticeXP2 and ispPAC-
POWR1220AT8 1/O pins.

Table 12. Momentary Switches

Switch Connection User-Definable Debounced
SW3 Pin 97 of ispPAC-POWR1220AT8* Yes' No
Sw4 J6 of LatticeXP2 (PROGRAMN) No Yes
SW5 E12 of LatticeXP2 (GSRN) Yes Yes
SW6 W18 of LatticeXP2 Yes Yes
SW7 W17 of LatticeXP2 Yes Yes
SW10 U7 of LatticeXP2 Yes Yes

1. SW3 signal is also connected (wire-AND) to position#1 of SW2. Therefore, when position#1 of SW2 is in the down position,
SW3 signal (POWR1220AT8 pin 97) will be low even when SW3 is not being pushed.

10
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SW2 and SW8 on the right side and the upper side of the board are 8-pin DIP switches. The pull-up resistors asso-
ciated with these switches are wired to 3.3V. A switch in the down position produces a low (0), the up position pro-
duces a high (1). All signals of SW8 are debounced before connecting to LatticeXP2 I/O pins. Table 13 shows the
SWS8 connections to the LatticeXP2 and Table 14 shows the SW2 connections to ispPAC-POWR1220AT8 1I/O pins.

Table 13. 8-Position Switch SW8

Switch (Position#) LatticeXP2 I/0 syslO Bank
SW8 (position #1) W15 4
SW8 (position #2) (A1) 4
SWS8 (position #3) T16 4
SW8 (position #4) Y15 4
SW8 (position #5) Y16 4
SWS8 (position #6) Y18 4
SWS8 (position #7) Y17 4
SWS8 (position #8) W18 4

Table 14. 8-Position Switch SW2

POWR1220AT8

Switch (Position#) I/0 Pin Pin Name
SW2 (position #1) 97 IN1
SW2 (position #2) 1 IN2
SW2 (position #3) 2 IN3
SW2 (position #4) 4 IN4
SW2 (position #5) 6 IN5
SW2 (position #6) 7 IN6
SW2 (position #7) 89 VPSO0
SW2 (position #8) 90 VPSH1

LEDs

The eight user-definable LEDs are provided on the lower right side of the board. These LEDs are each wired to a
separate general purpose I/O as defined in the Table 15. The current limiting resistors associated with these LEDs
are wired to 3.3V but it is safe to use any FPGA I/O voltage. The LED will light when its associated 1/O pin is driven
low.

Table 15. Connection between LEDs and LatticeXP2

LED LatticeXP2 I/O Bank LED LatticeXP2 I/O Bank
D17 AB18 4 D21 Y14 4
D18 AB19 4 D22 AA13 4
D19 V12 4 D24 AB16 4
D20 ui2 4 D25 AB17 4

Table 16 describes the three LEDs associated with the dedicated programming pins.

Table 16. Programming LEDs

LED Pin Color Function

D27 PROGRAMN Yellow On when signal is low
D29 INIT Red On when initializing
D28 DONE Green On when config is complete

11
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Seven Segment Display
The 7-segment LED located near the eight LEDs is controlled by LatticeXP2 Bank 4 1/O pins. The connections of
the segments are shown in Figure 3.

Figure 3. 7-Segment Display
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LCD

The LCD module connector (J55) is a 2x9 header. This 18-pin header is compatible with quite a few character LCD
modules. Table 17 shows the pin function of the header and the connections to the bank 0 of the LatticeXP2 FPGA.

Table 17. LCD Header Connection

Pin # Function LatticeXP2 I/0 Pin # Function LatticeXP2 1/0
1 Anode — 2 Cathode (GND) —
3 VSS(GND) — 4 VDD (5V) —
5 VO — 6 RS ui4
7 R/W AA20 8 E AA21
9 DBO AB20 10 DB1 AA22
11 DB2 Vi4 12 DB3 Y21
13 DB4 W14 14 DB5 Y22
15 DB6 uis 16 DB7 V15
17 Anode — 18 Cathode (GND) —

The VR4 potentiometer is used to limit the current that flows through the backlight LED on the LCD module. The
VR5 potentiometer is used to adjust the VO voltage that controls the LCD contrast.

When the following LCD modules are used, connect pin 1 to 16 to the backlight LCD module or connect pin 1 to 14
to the non-backlight LCD module:

Optrex:
¢ (C-51505 Series: 20 characters x 2 lines

When the following LCD modules are used, connect pin 3 to 18 to the backlight LCD module or connect pin 3 to 16
to the non-backlight LCD module.
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Lumex:

* LCM-S01601 Series: 16 characters x 1 line

* LCM-S00802 Series: 8 characters x 2 lines

* LCM-S01602 Series: 16 characters x 2 lines
* LCM-S02002 Series: 20 characters x 2 lines
* LCM-S02402 Series: 24 characters x 2 lines
* LCM-S04002 Series: 40 characters x 2 lines
* LCM-S02004 Series: 20 characters x 4 lines
* LCM-S02404 Series: 24 characters x 4 lines

Varitronix:

* MDLS-20189 Series: 20 characters x 1 line

* MDLS-20265 Series: 20 characters x 2 lines
* MDLS-24265 Series: 24 characters x 2 lines
* MDLS-40266 Series: 40 characters x 2 lines

Video TX and RX MDR Connectors

The video TX (J2) and RX (J3) MDR connectors accept 7:1 LVDS 2.5v differential video signals. The connections
between the connector pins and LatticeXP2 1/O are shown in Tables 18 and 19. All the pins are connected to Bank
6 1/0Os. The Bank 6 supply voltage (VCCIO_6) must be set to select 2.5V for proper LVDS 2.5V signal levels.

Table 18. Video TX MDR Connections

Pin # Function LatticeXP2 1/0 Pin # Function LatticeXP2 1/0
1 — — 14 TX_OUTO_N Y4
2 GND — 15 TX_OUTO_P AA3
3 — — 16 — —
4 TX_OUT1_N us 17 GND —
5 TX_OUT1_P u4 18 — —
6 TX_OUT2_N V3 19 GND —
7 TX_OUT2_P u2 20 — —
8 — — 21 — —
9 — — 22 TX_CLKOUT_N T2
10 GND — 23 TX_CLKOUT_P R2
11 — — 24 — —
12 TX_OUT3_N R4 25 GND —
13 TX_OUT3_P R3 26 — —
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Table 19. Video RX MDR Connections

Pin # Function LatticeXP2 I/0 Pin # Function LatticeXP2 1/0
1 — — 14 RX_IN3_P Y3
2 GND — 15 RX_IN3_N W3
3 — — 16 — —
4 RX_CLKIN_P P1 17 GND —
5 RX_CLKIN_N R1 18 — —
6 — — 19 — —
7 — — 20 RX_IN2_P R7
8 GND — 21 RX_IN2_N R6
9 — — 22 RX_IN1_P T3
10 GND — 23 RX_IN1_N U3
11 — — 24 — —
12 RX_INO_P T6 25 GND —
13 RX_INO_N T7 26 — —

CompactFlash

The CompactFlash connector (J38) on the board accepts both type-I and type-1l CompactFlash cards. The connec-
tions between the connector pins and LatticeXP2 balls are shown in Table 20. All the pins are connected to Bank 1
I/Os.

Table 20. CompactFlash Connection

Pin # Function LatticeXP2 I/0 Pin # Function LatticeXP2 I/0
1 GND — 26 CD1 A8
2 D3 Al14 27 D11 B8
3 D4 B13 28 D12 A7
4 D5 F12 29 D13 F9
5 D6 F11 30 D14 E9
6 D7 ci12 31 D15 Cc8
7 CE1/CS0 E11 32 CE2/CSH1 D8
8 A10 A13 33 VS1 B7
9 OE/ATASEL B12 34 IORD B6
10 A9 A12 35 IOWR A6
11 A8 B11 36 WE A5
12 A7 G9 37 READY/IREQ/INTRQ J7
13 VCC — 38 VCC —
14 A6 G8 39 CSEL H7
15 A5 C11 40 VS2 C7
16 A4 D11 41 RESET Ccé6
17 A3 A1 42 WAIT/IORDY A4
18 A2 A10 43 INPACK/DMARQ A3
19 A1l B10 44 REG/DMACK C4
20 A0 B9 45 BVD2/SPKR/DASP C5
21 DO E10 46 BVD1/STSCHG/PDIAG E8
22 D1 F10 47 D8 F8
23 D2 C9 48 D9 D5
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Table 20. CompactFlash Connection (Continued)

Pin # Function LatticeXP2 I/O Pin # Function LatticeXP2 I/0
24 WP/IOIS16/I0CS16 D9 49 D10 D6
25 cD2 A9 50 GND —
USB 1.1

For implementing the USB interface, the LatticeXP2 board contains a USB 1.1 transceiver MAX3454EETE (or
NCN2500MNR2 from On Semiconductor), a type-A connector and a type-B USB connector. Note there is a third
USB connector, which is used for the built-in USB download cable, described later in this document.

Table 21. Header Settings for Configuring USB Interface as USB Host

Header/Connector Jumper Position Description
J21 Pin 1 and 2 Nﬂm:_\mmﬁ%mcwﬁﬂwwﬂo/m\ﬂﬂ M”_Qc__w\_%% W..o_z_u to disconnect the internal 1.5K
J22 (D+) Pin 1 and 2 Pull D+ signal low through an external 15K resistor.
J23 (D-) Pin 1 and 2 Pull D- signal low through an external 15K resistor.
J24 Pin 1 and 2 Provide 5V power to the external USB device.
J16 (USB type A) — Type A is used while implementing USB host.
J20 (USB type B) — This connector is not used in this configuration.

Table 22. Header Settings for Configuring USB Interface as USB Device

Header/Connector Jumper Position Description
. Drive USB transceiver ENUM pin to 3.3V to connect the internal 1.5K
J21 Pin2and 3 resistor between Virm and D+ or D-.
J22 (D+) Pin 2 and 3 Disconnect D+ signal from the external 15K pull-down.
J23 (D-) Pin 2 and 3 Disconnect D- signal from the external 15K pull-down.
J24 Pin 2 and 3 No 5V power is provided when implementing USB device.

J16 (USB type A)

This connector is not used in this configuration.

J20 (USB type B)

Type A is used while implementing USB host.

The connections between the USB 1.1 transceiver MAX3454EETE (or NCN2500MNR2 from On Semiconductor)

and the LatticeXP2 FPGA are shown in Table .

Table 23. Connections Between USB 1.1 Transceiver and LatticeXP2

Pin # MAX3454EETE | NCN2500MNR2 | LatticeXP2 I/0 Description
1 SPD DSPD D4 Connect to LatticeXP2 bank 7 1/0
2 RCV RCV E3 Connect to LatticeXP2 bank 7 1/0
3 VP VP C1 Connect to LatticeXP2 bank 7 1/0
4 VM VM D1 Connect to LatticeXP2 bank 7 I/O
5 NC EN_Vobus# — Connect to 3.3V
6 GND GND — Connect to GND
7 SUS SPND E1 Connect to LatticeXP2 bank 7 I/O
8 NC NC — No connect
9 OE# OE# D3 Connect to LatticeXP2 bank 7 1/0
10 D- D- — Connect to USB connectors through 33 Ohm resistor
11 D+ D+ — Connect to USB connectors through 33 Ohm resistor
12 Virm Vreg — Connect to GND though a capacitor
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Table 23. Connections Between USB 1.1 Transceiver and LatticeXP2 (Continued)

Pin # MAX3454EETE | NCN2500MNR2 | LatticeXP2 I/O Description
13 ENUM Vobus — Connect to J21 pin 2
14 Vbus Vusb — Connect to USB connectors
15 VL Vce — Connect to 3.3V
16 NC EN_RPU — Connect to J21 pin 2
PS/2 Mouse

The PS/2 mouse connector (JP1) on this board connects the clock and data through the PCA9306 level translator
to the LatticeXP2. The clock and data are connected as described in Table 24.

Table 24. Connections Between PS/2 Mouse Connector and LatticeXP2

JP1 Pin # Signal LatticeXP2 I/O Description
1 DATA V5 PS/2 data signal, open drain
5 CLOCK V4 PS/2 clock signal, open drain

RS-232

The RS-232 interface on this board includes a RS-232 interface chip (MAX3232), a 9-pin D-sub female connector
and four headers. This RS-232 interface can be configured to DCE or DTE by changing the jumper settings of J27,
J28, J29 and J30 headers. These headers are used to connect the MAX3232 to the D-sub connector. Installing
jumpers on Pin 1 and Pin 2 of these headers configures the RS-232 to DCE. Installing jumpers on Pin 2 and Pin 3
of these headers configures the RS-232 to DTE. The connections and functions of the signals between MAX3232
and LatticeXP2 stay the same for DCE and DTE configurations. These are listed in Table 25.

Table 25. Connections Between MAX3232 and LatticeXP2

Signal Name MAX3232 Pin LatticeXP2 I/0 LatticeXP2 Bank LatticeXP2 1/0 Type
/CTS 9 (R20UT) C3 7 Input
RXD 12 (R10UT) B2 7 Input
TXD 11 (T1IN) B1 7 Output
/RTS 10 (T2IN) c2 7 Output
DDR2

The 200-pin SODIMM socket provides a built-in 32-bit interface to standard 1.8V DDR2 SDRAM memory modules
(PC2-5300). Lattice recommends the Kingston KVR533D284/512. However, other memories conforming to this
standard will also work. The required Vgygr and V11 voltages, as well as termination of each signal to V11 are pro-
vided. Performance has been verified at above the 533Mbps data rate. Write mode dynamic ODT at the memory
modules is fully supported, while read mode ODT at the controller (FPGA) is approximated with external termina-
tions optimized for best performance. The connections between the connector pins and LatticeXP2 balls are shown
in Table 26.

Table 26. DDR2 Interface to SODIMM Socket

Description LatticeXP2 I/O syslO Bank J36
DDR2_DQO R21 3 5
DDR2_DQ1 R20 3 7
DDR2_DQ2 N17 3 17
DDR2_DQ3 N16 3 19
DDR2_DQ4 P19 3 4
DDR2_DQ5 R19 3 6
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Table 26. DDR2 Interface to SODIMM Socket (Continued)

Description LatticeXP2 I/O syslO Bank J36
DDR2_DQ6 T21 3 14
DDR2_DQ7 T20 3 16
DDR2_DMO P16 3 10
DDR2_DQS0_P T22 3 13
DDR2_DQSO0_N u22 3 11
DDR2_DQ8 K21 3 23
DDR2_DQ9 L21 3 25
DDR2_DQ10 M19 3 35
DDR2_DQ11 M20 3 37
DDR2_DQ12 M17 3 20
DDR2_DQ13 M16 3 22
DDR2_DQ14 M21 3 36
DDR2_DQ15 N21 3 38
DDR2_DM1 P21 3 26
DDR2_DQS1_P M22 3 31
DDR2_DQS1_N N22 3 29
DDR2_DQ16 G21 2 43
DDR2_DQ17 F22 2 45
DDR2_DQ18 J17 2 55
DDR2_DQ19 K17 2 57
DDR2_DQ20 K18 2 44
DDR2_DQ21 L17 2 46
DDR2_DQ22 H22 2 56
DDR2_DQ23 G22 2 58
DDR2_DM2 J16 2 52
DDR2_DQS2_P H21 2 51
DDR2_DQS2_N J21 2 49
DDR2_DQ24 H20 2 61
DDR2_DQ25 G20 2 63
DDR2_DQ26 E19 2 73
DDR2_DQ27 F19 2 75
DDR2_DQ28 J20 2 62
DDR2_DQ29 H19 2 64
DDR2_DQ30 C22 2 74
DDR2_DQ31 B22 2 76
DDR2_DM3 H17 2 67
DDR2_DQS3_P D22 2 70
DDR2_DQS3_N E22 2 68
DDR2_A0 R18 3 102
DDR2_A1 R17 3 101
DDR2_A2 u21 3 100
DDR2_A3 Va2 3 99
DDR2_A4 u20 3 98
DDR2_A5 V20 3 97
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Table 26. DDR2 Interface to SODIMM Socket (Continued)

Description LatticeXP2 I/O syslO Bank J36
DDR2_A6 R16 3 94
DDR2_A7 T17 3 92
DDR2_A8 Y20 3 93
DDR2_A9 Y19 3 91

DDR2_A10 w22 3 105

DDR2_A11 G15 2 90
DDR2_A12 G16 2 89
DDR2_A13 F17 2 116
DDR_BAO P20 3 107
DDR_BA1 P22 3 106
DDR_BA2 F18 2 85

DDR2_CKO0_P G17 2 30
DDR2_CKO_N H18 2 32
DDR2_CK1_P B21 2 164
DDR2_CK1_N C21 2 166

DDR2_CKEO J19 2 79

DDR2_CKE1 C20 2 80

DDR2_S0_N J18 2 110

DDR2_S1_N H16 2 115

DDR2_RAS_N K16 2 108
DDR2_CAS_N L18 2 113
DDR2_WE_N L19 2 109

DDR2_ODTO P18 3 114

DDR2_ODT1 N18 3 119

DDR2_SDA AA2 0 195

DDR2_SCL Y2 0 197

Ethernet PHY

In the upper middle portion of the board is U11, a National Semiconductor Gigabit Ethernet PHY (DP83865). The
LatticeXP2 FPGA interacts with the PHY over a Media Independent Interface (Mll). The PHY is connected to an
RJ45 connector J43 on the Media Dependent Interface (MDI). The RJ45 connector J43 has built in magnetics and
spark-gap capacitor.

The PHY is available on the board in order to demonstrate the Lattice Ethernet Media Access (MAC) IP core. How-
ever, it is also possible to use the PHY to evaluate a custom MAC solution.

Refer to the schematic and the National Semiconductor DP83865 Data Sheet for detailed information about the
operation of the Ethernet PHY interface on this device. Refer to Table 27 for a description of the Ethernet PHY con-
nections.
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Table 27. 10/100/1000 Ethernet PHY Connection Summary

Description LatticeXP2 I/O syslO Bank
ETH_CLK_TO_MAC G11 1
ETH_COL A17 1
ETH_CRS B16 1
ETH_EGPO (low, install R91 to pull high) -
ETH_EGP2 G13 1
ETH_EGP4 G14 1
ETH_EGP5 D12 1
ETH_EGP6 B14 1
ETH_EGP7 A15 1
ETH_GTX_CLK D15 1
ETH_MAC_CLK_EN G10 1
ETH_MDC E15 1
ETH_MDIO E14 1
ETH_RESET_N A16 1
ETH_RX_CLK B15 1
ETH_RX_DO F14 1
ETH_RX_D1 D14 1
ETH_RX_D2 C16 1
ETH_RX_D3 C17 1
ETH_RX_D4 B17 1
ETH_RX_D5 A18 1
ETH_RX_D6 F13 1
ETH_RX_D7 G12 1
ETH_RX_DV C14 1
ETH_RX_ER E13 1
ETH_TX_CLK C15 1
ETH_TX_DO D17 1
ETH_TX_D1 E18 1
ETH_TX_D2 c18 1
ETH_TX_D3 C19 1
ETH_TX_D4 A20 1
ETH_TX_D5 D19 1
ETH_TX_D6 D17 1
ETH_TX_D7 D18 1
ETH_TX_EN A19 1
ETH_TX_ER A21 1

PCI Connection

The 124-pin PCI connector installed at the bottom-left corner of the board is used for 32-bit PCI. With this PCI con-
nector, PCI IP and proper LatticeXP2 FPGA design, the LatticeXP2 Advanced Evaluation board can be used in a
PCI slot on a PC motherboard. There are two sides to the PCI connector, component side (J11) and solder side
(J56). Refer to Tables 28 and 29 for a description of the PCI connections where the 1/O direction is referenced to

the LatticeXP2 Advanced Evaluation Board.
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Table 28. PCI Connector Component Side

J11 Pin# Signal /0 Description LatticeXP2 Connection
1 12V Vcee 12V voltage supply pin —
2 TCK - PCI JTAG TCK signal —

3 GND Vss System ground GND
4 TDO - JTAG TDO signal —

5 5V Vce 5V voltage supply pin —
6 5V Vece 5V voltage supply pin —
7 INTB# (0] PCI INTB# signal —
8 INTD# (0] PCI INTD# signal —
9 PRSNT1# (0] PCI PRSNT1# signal —
10 Reserved - Reserved —
11 PRSNT2# (0] PCI PRSNT2# signal —
14 Reserved - Reserved —
15 GND Vss System ground GND
16 CLK I PCI system clock AB14
17 GND Vss System ground GND
18 REQ# (0] PCI arbitration request signal W5
19 +VIO Vio VIO voltage supply pin —
20 ADI[31] I/0 PCI address and bit 31 Y5
21 AD[29] I/0 PCI address and data bit 29 Y6
22 GND Vss System ground GND
23 AD[27] I/0 PCI address and data bit 27 ABG6
24 ADI[25] I/0 PCI address and data bit 25 AA7
25 +3.3V Vce 3.3V voltage supply pin +3.3V
26 C/BE#[3] 110 PCI bus command, byte enable, bit 3 Y8
27 AD[23] I/0 PCI address and data bit 23 w4
28 GND Vss System ground GND
29 AD[21] I/0 PCI address and data bit 21 W6
30 AD[19] I/0 PCI address and data bit 19 us
31 +3.3V Vce 3.3V voltage supply pin +3.3V
32 AD[17] I/0 PCI address and data bit 17 w8
33 C/BE#[2] I/0 PCI bus command, byte enable, bit 2 V9
34 GND Vss System ground GND
35 IRDY# I/0 PCl initiator ready signal T10
36 +3.3V Vee 3.3V voltage supply pin +3.3V
37 DEVSEL# I/0 PCI device select T9
38 GND Vss System ground GND
39 LOCK# I/O PCI lock signal -
40 PERR# I/0 PCI parity error signal V10
41 +3.3V Vcee 3.3V voltage supply pin +3.3V
42 SERR# I/O PCI system error signal Vi1
43 +3.3V Vce 3.3V voltage supply pin +3.3V
44 C/BE#[1] 110 PCI bus command, byte enable, bit 1 T12
45 AD[14] I/0 PCI address and data bit 14 T13
46 GND Vss System ground GND
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Table 28. PCI Connector Component Side (Continued)

J11 Pin# Signal /0 Description LatticeXP2 Connection
47 AD[12] I/0 PCI address and data bit 12 AA9
48 AD[10] I/0 PCI address and data bit 10 Y9
49 M66EN (0] PCIl 66 MHz enable —

52 ADI8] I/0 PCI address and data bit 8 AB11
53 ADI[7] I/0 PCI address and data bit 7 AA11
54 +3.3V Vce 3.3V voltage supply pin +3.3V
55 ADI5] I/0 PCI address and data bit 5 AB12
56 ADI[3] I/0 PCI address and data bit 3 AB13
57 GND Vss System ground GND
58 AD[1] I/0 PCI address and data bit 1 Y12
59 +VIO Vio VIO voltage supply pin —
60 ACK64# I/0 PCI 64-bit acknowledge pin —
61 +5V Vee 5V voltage supply pin —
62 +5V Vce 5V voltage supply pin —
Table 29. PCI Connector Solder Side
J56 Pin# Signal /0 Description LatticeXP2 Connection
1 TRST# | PCI JTAG TRST# signal —
2 +12V Vce 12V voltage supply pin —
3 TMS | PCI JTAG TMS signal —
4 TDI | JTAG TDlI signal —
5 +5V Vce 5V voltage supply pin —
6 INTA# (0] PCI INTA# signal AB2
7 INTC# (0] PCI INTC# signal —
8 +5V Vce 5V voltage supply pin —
9 Reserved — Reserved —
10 VIO Vio VIO voltage supply pin —
11 Reserved — Reserved —
14 +3.3V AUX Vcca 3.3V auxiliary voltage supply —
15 RST# | PCI system reset AB3
16 VIO Vio VIO voltage supply pin —
17 GNT# | PCI arbitration grant AB4
18 GND Vss System ground GND
19 PME# — —
20 AD[30] I/0 PCI address and data bit 30 AB5
21 +3.3V Vce 3.3V voltage supply +3.3V
22 AD[28] I/O PCI address and data bit 28 AAB
23 AD[26] I/0 PCI address and data bit 26 Y7
24 GND Vss System ground GND
25 AD[24] I/O PCI address and data bit 24 AB7
26 IDSEL | PCl interface control, ID select AA8
27 +3.3V Vce 3.3V voltage supply pin +3.3V
28 AD[22] I/O PCI address and data bit 22 V6
29 AD[20] I/0 PCI address and data bit 20 ué
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Table 29. PCI Connector Solder Side (Continued)

J56 Pin# Signal 1/0 Description LatticeXP2 Connection
30 GND Vss System ground GND
31 AD[18] I/0 PCI address and data bit 18 V8
32 AD[16] I/0 PCI address and data bit 16 u9
33 +3.3V Vce 3.3V voltage supply pin +3.3V
34 FRAME# I/O PCI interface control FRAME# signal w9
35 GND Vss System ground GND
36 TRDY# I/0 PCl interface control TRDY# signal T8
37 GND Vss System ground GND
38 STOP# I/0 PCI interface control STOP# signal T11
39 +3.3V Vce 3.3V voltage supply pin +3.3V
40 Reserved — Reserved —
41 Reserved — Reserved —
42 GND Vss System ground GND
43 PAR I/0 PCI address and data PAR signal u10
44 AD[15] I/0 PCI address and data bit 15 uiti
45 +3.3V Vce 3.3V voltage supply pin +3.3V
46 AD[13] I/0 PCI address and data bit 13 AB8
47 AD[11] I/0 PCI address and data bit 11 AB9
48 GND Vss System ground GND
49 ADI[9] I/0 PCI address and data bit 9 AB10
52 C/BE#[0] I/0 PCI bus command, byte enable, bit 0 AA10
53 +3.3V Vce 3.3V voltage supply pin +3.3V
54 ADI6] I/0 PCI address and data bit 6 Yi1
55 AD[4] I/0O PCI address and data bit 4 W11
56 GND Vss System ground GND
57 ADI[2] I/0 PCI address and data bit 2 AB15
58 ADI0] I/O PCI address and data bit 0 AA12
59 +VIO Vio VIO voltage supply pin —
60 REQ64# I/0 PCI 64-bit request transfer pin —
61 +5V Vce 5V voltage supply pin —
62 +5V Vce 5V voltage supply pin —

4-Input ADC

U3 is the quad ADC (Analog to Digital Converter) ADS7842 IC. The four analog inputs AINO to AIN3 are RC filtered
versions of the external analog signals applied at J10. The full scale values for the ADC inputs will match that of the
AREF signal described below. AIN3 is also tied to VR1 to allow user adjustment of a set DC value based on the
AREF signal described below. The connections between the ADC pins and LatticeXP2 balls are shown in Table 30.
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Table 30. ADC Connections

Description LatticeXP2 I/O syslO Bank
DO H3 7
D1 H4 7
D2 G3 7
D3 G2 7
D4 H1 7
D5 H2 7
D6 G6 7
D7 H6 7
D8 H5 7
D9 J5 7

D10 Ji 7
D11 J2 7
A0 F3 7
A1 E5 7
CLK F2 7
BUSYN F1 7
WRN G1 7
CSN F5 7
RDN F4 7

4-Output DAC

U5 is the quad DAC (Digital to Analog Converter) DAC7617 IC. The four analog outputs, AOUTO to AOUTS3, are
available at connector J10. The full scale values for the DAC outputs will match that of the AREF signal described
below. The connections between the DAC pins and LatticeXP2 balls are shown in Table 31.

Table 31. DAC Connections

Description LatticeXP2 I/0 syslO Bank
RSTN K1 7
LOADREGN K2 7
LDACN J4 7
CSN M1 7
CLK M2 7
SDI L3 7

The AREF signal is used by both the ADC and DAC as the full scale voltage reference. The AREF signal can be
selected from three different sources: a low drift band gap voltage provided at U2, the power supply voltage
VCC_8.3v, or an externally applied voltage at jumper J4 pin 2. J4 allows selection of which voltage will be the
source of the AREF signal as shown in Table 32.

Table 32. DAC and ADC Full Scale Reference Selection (AREF)

J4 Jumper Position AREF Source ADC and DAC Usage
1-2 VCC_3.3v Full scale values track 3.3v power
2-3 Band gap reference Full scale values track low drift reference
open J4 pin 2 Full scale values track external voltage
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USB Download

The evaluation board has a USB download cable built in. The built-in cable consists of a USB Type-B connector
(J33), a USB microcontroller, and a MachXO device.

To use the built-in download cable, simply connect a standard USB cable from J33 to your PC (with ispVM System
software installed). The USB hub on the PC will detect the addition of the USB function making the built-in cable
available for use with Lattice’s ispVM System software. J35 must have a jumper shunted from pins 2-3 to enable
the built-in download cable.

The built-in USB cable is connected in parallel to J39 and J40. J39 and J40 are 1x10 100mil headers that are pro-
vided for use with an external Lattice download cable. A Lattice parallel port or USB download cable can be
attached to the board using J39 or J40.

Use of the built-in cable must be mutually exclusive to the use of an external download cable. When using an exter-
nal download cable, the jumper on J35 must be moved to shunt pins 1 and 2. This tri-states the MachXO device,
preventing it from interfering with the external download cable.

Important Note: The board must be un-powered when connecting, disconnecting, or reconnecting the ispDOWN-
LOAD Cable or USB cable. Always connect an ispDOWNLOAD Cable’s GND pin (black wire), before connecting
any other JTAG pins. Failure to follow these procedures can in result in damage to the LatticeXP2 FPGA and ren-
der the board inoperable.

Default Jumper Settings

The evaluation board is shipped with default jumper positions as shown in Figure 4. Some jumper settings are
required for bitstream downloading and display functionality.

Figure 4. Default Jumper Settings

AbAAbababn 5z [

Travrararen

Configuring/Programming the Board
Requirements:
e PC with Lattice’s ispVM System version 17.0 (or later) programming software, installed with appropriate drivers

(USB driver for USB Cable, Windows NT/2000/XP parallel port driver forispDOWNLOAD Cable). Note: An option
to install these drivers is included as part of the ispVM System setup.

» Standard USB cable, or any ispDOWNLOAD or Lattice USB Cable (pDS4102-DL2x, HW7265-DL3x, HW-USB-
2x, etc.).
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The following device programming sections provide procedures for programming the on-board SPI Flash using
either a standard USB cable, or an ispDOWNLOAD cable (parallel or USB). If you would like to program the
LatticeXP2 SRAM or Flash directly instead, then the procedures are slightly different in that you will select those
rather than SPI Flash programming at Step 7, Figure 6 in the first procedure below, and much the same for the sec-
ond configuration procedure.

For a complete discussion of the LatticeXP2's configuration and programming options, refer to technical note
TN1141, LatticeXP2 sysCONFIG Usage Guide.

LatticeXP2 SRAM Configuration Using SPI Flash and a Standard USB Cable at J33

The LatticeXP2 SRAM can be configured easily via the on-board SPI Flash using the USB Download port at J33
and ispVM. The LatticeXP2 device is SRAM-based, so it must remain powered on to retain its configuration when
programming the SRAM. The on-board SPI Flash retains its programmed bitstreams when power is off, and can
quickly load programmed bitstreams into the LatticeXP2 device when power is applied.

1. Attach a ground connection from the test equipment chassis ground to the black GND terminal J51.

2. Check that the jumpers are installed as shown in Figure 4. Now move the J35 jumper from the left-side two
pins to be on the right-side two pins.

3. Connect the LatticeXP2 Evaluation Board to an external 5V supply.

4. Push the SW1 USB Download reset button located just above the MachXO device (U9). Connect a standard
USB cable from your PC’s USB connector to the USB download connector J33 on the LatticeXP2 Advanced
Evaluation Board.

5. Start the ispVM System software, then select Options > Cable and I/O Port Setup..., then check that the
Cable Type is set to USB.

Note: If you receive a Windows notification about installing a USB driver, then in ispVM System select ISPTOOLS
and INSTALL/UNINSTALL LSC USB/PARALLEL PORT DRIVER..., then select the LSC WINDOWS USB
DRIVER, and push the INSTALL button. Now push the SW1 USB Download reset button located just above the
MachXO device (U9). Windows should recognize the USB cable to the LatticeXP2 Advanced Evaluation Board.

6. Press the SCAN button located in the toolbar. The LatticeXP2 device will be automatically detected. The result-
ing screen will be similar to Figure 5. If offered multiple LatticeXP2 device types, select the LFXP2-17E.

Figure 5. ispVM System Interface

2 New Scan Configuration Setup®

Lattice'|

Index _ Device List _ FileM ame/IR-Length _ Operation Statug _
=4 LF=P217E FLASH Erase Program Werfy  M/d

Semiconductor
Corporation

Flease click the name under Device List column to select the device that matches the device on board.

mmﬁss °System

7. Left-click on the LFXP2-17E device line and if offered other selections, select the LFXP2-17E, and leave that
line selected. Now, in the ispVM main menu select Edit > EDIT_DEVICE and a Device Information window will
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open as shown in Figure 6. Select Device Access Options and SPI Flash Programming as shown in
Figure 7.

Figure 6. Device Information Dialog
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Figure 7. SPI Serial Flash Device Dialog
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8. Select Browse and point to the location of the bitstream file. Note that if you have a “.JED” file output from isp-
LEVER, you can convert it to a “.BIT” file using ispVM and selecting the UFW (Universal File Writer) icon with
the input file being the “.JED” file from ispLEVER and the output file being a “.BIT” file.

9. Select Flash Device and in the Select Device window, change the selections as shown in Figure 8. Press OK
to close the Select Device window.
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Figure 8. Select Device Dialog

Select Device ]
Device Family Device
Ok
ISP Serial Flash SP-SST25/FO1GR
5P| Gerial Flash SFI-55T 25 Fah Coneal_|
5P| Serial Flash Beta SPI-SST2ELFO0A
SPI-SST25WFRT 24
SPI-SST28WF0T 04
SPI-SST28WF020
SPI.SST28WFN40
SPI-SST28WFO30E
5 25./F01EB
Wendm Fackage
S5TI _m._m.wn_ 50IC Advanced Vv_
F acranx
MexFlash S-contact WSO
SPAMSION
Device D escription
21Micto _ 55T 25FO16E-504-526F
Ywi'inBiond r

10. Check that the SPI Serial Flash Device window now appears as shown in Figure 9, then press OK to close
the SPI Serial Flash Device window.

Figure 9. SPI Serial Flash Device Dialog
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11. Check that the Device Information window appears as shown in Figure 10, then press OK to close the Device
Information window.
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Figure 10. Device Information Dialog
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12. Check that the LSC ispVM System window appears as it does in Figure 11.

Figure 11. ispVM System Interface

2 New Scan Configuration Setup*
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Device #1:
Flease click the name under Device List column to select the device that matches the device on board.

13. To begin the download of the bitstream into the SPI Flash, press the GO menu button. You will see a small
counter display window start up and then that window will change to a Processing address window. A blue
section of that processing window will start to fill in from the left side until it reaches the right side of the win-
dow. When downloading to SPI Flash is complete, ispVM will then begin to verify the downloaded bitstream
loaded into the SPI Flash with another small processing window and blue bar moving across it.

14. Upon successful verification of the downloaded bitstream to SPI Flash, the LatticeXP2 device can then be pro-
grammed by powering down the evaluation board and re-applying power.

15. You should now see the LatticeXP2 evaluation board’s LED digit display incrementing from 0 to 9 and a to f, the
digit decimal point should be blinking, and the LEDs to the left of the digit should show the internal counter
state while the digit count is incrementing.
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LatticeXP2 SRAM Configuration Using SPI Flash and a Lattice ispDOWNLOAD Cable at
J40

The LatticeXP2 SRAM can be configured easily via the on board SPI Flash using the JTAG port and ispVM. The
LatticeXP2 device is SRAM-based, so it must remain powered on to retain its configuration when programming the
SRAM. The on-board SPI Flash retains its programmed bitstreams when power is off, and can quickly load pro-
grammed bitstreams into the LatticeXP2 device when power is applied.

1. Attach a ground connection from the test equipment chassis ground to the black GND terminal J51.
2. Check that the jumpers are installed as shown in Figure 4.
3. Connect the LatticeXP2 Evaluation Board to an external 5V supply.
4. Connect the Lattice ispDOWNLOAD cable to the header at J40 labeled “XP2”.
Note: When using a 1x8 download cable, connect to the 1x10 header by justifying the alignment to pin 1 (V).

The board must be un-powered when connecting, disconnecting, or reconnecting the ispDOWNLOAD Cable or
USB cable. Always connect an ispDOWNLOAD Cable’s GND pin (black wire), before connecting any other
JTAG pins. Failure to follow these procedures can in result in damage to the LatticeXP2 FPGA and render the
board inoperable.

5. Start the ispVM System software, then select Options > Cable and I/O Port Setup... For the Cable Type,
select either Lattice for parallel port or USB for the type of ispDOWNLOAD cable you are using.

6. Pressthe SCAN button located in the toolbar. The LatticeXP2 device will be automatically detected. The result-
ing screen will be similar to Figure 5.

Figure 12. ispVM System Interface
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Status

Device #1:
Plesse click the name under Device List column to select the device that matches the device on board.
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7. Left-click on the LFXP2-17E device line and if offered other selections, select the LFXP2-17E and leave that
line selected. Now in the ispVM main menu select Edit > EDIT_DEVICE and a Device Information window will
open as shown in Figure 13. Select Device Access Options and SPI Flash Programming as shown in
Figure 14.
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Figure 13. Device Information Dialog
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Figure 14. SPI Serial Flash Device Dialog
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8. Select Browse and point to the location of the bitstream file. Note that if you have a “.JED” file output from isp-
LEVER, you can convert it to a “.BIT” file using ispVM and selecting the UFW (Universal File Writer) icon with
the input file being the “.JED” file from ispLEVER and the output file being a “.BIT” file.

9. Select Flash Device and in the Select Device window, change the selections as shown in Figure 15. Press

OK to close the Select Device window.
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Figure 15. Select Device Dialog
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10. Check that the SPI Serial Flash Device window now appears as shown in Figure 16, then press OK to close
the SPI Serial Flash Device window.

Figure 16. SPI Serial Flash Device Dialog
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11. Check that the Device Information window appears as shown in Figure 17, then press OK to close the Device
Information window.
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Figure 17. Device Information Dialog
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12. Check that the LSC ispVM System window appears as it does in Figure 18.

Figure 18. ispVM System Interface
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Device #1:
Flease click the name under Device List column to select the device that matches the device on board.

13. To begin the download of the bitstream into the SPI Flash, press the GO menu button. You will see a small
counter display window start up and then that window will change to a Processing address window. A blue
section of that processing window will start to fill in from the left side until it reaches the right side of the win-
dow. When downloading to SPI Flash is complete, ispVM will then begin to verify the downloaded bitstream
loaded into the SPI Flash with another small processing window and blue bar moving across it.

14. Upon successful verification of the downloaded bitstream to SPI Flash, the LatticeXP2 device can then be pro-
grammed by powering down the evaluation board and re-applying power.

15. You should now see the LatticeXP2 evaluation board’s LED digit display incrementing from 0 to 9 and a to f, the
digit decimal point should be blinking, and the LEDs to the left of the digit should show the internal counter
state while the digit count is incrementing.

32



Lattice Semiconductor

LatticeXP2 Advanced
Evaluation Board User’s Guide

Ordering Information

Description

China RoHS Environment-Friendly
Ordering Part Number Use Period (EFUP)

LatticeXP2 Advanced Evaluation Board
(RoHS Compliant)

LatticeXP2 Advanced Evaluation Board
(non-RoHS, Obsolete)

LFXP2-17E-H-EV

LFXP2-17E-H-EVN @
®

Technical Support Assistance
Hotline: 1-800-LATTICE (North America)

+1-503-268-8001 (Outside North America)

e-mail:  techsupport@Ilatticesemi.com
Internet: www.latticesemi.com

Revision History

Date Version Change Summary
June 2007 01.0 Initial release.
March 2008 01.1 Updated LatticeXP2 Advanced Evaluation Board User’s Guide photo.
Updated Power Setup text section.
Updated USB Download text section.
May 2008 01.2 Corrected ball assignment for ETH_MDC in 10/100/1000 Ethernet PHY
Connection Summary table.
January 2009 01.3 Updated ordering information.
January 2011 01.4 Updated the DDR2 text section.
March 2011 01.5 Added “LatticeXP2 SRAM Configuration Using a Standard USB Cable
at J33” and “LatticeXP2 SRAM Configuration Using a Lattice ispDOWN-
LOAD Cable at J40” text sections.

© 2011 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as
listed at www.latticesemi.com/legal. All other brand or product names are trademarks or registered trademarks of
their respective holders. The specifications and information herein are subject to change without notice.
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PCLINTC N
POIRST N
PCIGNT N

3 2l

POl CBEO N
PCI REQB4 N
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ER2BoRBIEE
2vFT3EER B
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PG EDGE CONN Solder Side
e )
HEADER 2 HEADER 2
r EEP 2 4 g
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PO ADZS

Re2
5K

Poi Vio

PO ACKEL N

BCTADT

Reserved_14 [H4—x

T
PCI EDGE CONN Component Side

Maximum trace length for 32 bit interface signals is 1.

Maximum trace length for BCI_CLK signal is 2.5"

€37 must be placed within 0.25" of the
J34 should be placed next to C37

5

BCI connector

Pol AD1O i
POl ADZS e
POTAD3T Y
Pel Al 5
FCLADZ0 5
PCI AD1E 5
POTADTT we
POITROYN 8
FCIDEVEEL N To
POIREQN  ws
PCTADZT

POl ADZO 5
FCTADZS. 152
POl AD10 Yo
FCICBES N va

PCIAD1G o
FCTPAR o
POl CBE? N
PO FRAME N
PCLADZE  aag
FCIADZS —AA7
PCIIRDY N 119
FCTPERR N V10
POl SERR N

FOLAD4 m
PCIIDSEL  aap
POIAD2 —Aag
PCIINTAN  aBp
FCIRSTN —ama
POl ADT aa
POTCBET N AA1D
PCISTOP N T
PCIADTS

PCIGNT N amg
PCIADS) __aBS
PCIADZT  agg
FCTAD2A AR7

PCLADO _ an12
FCTADE %
POICBEIN 112
FCIADTE Tia

PCLADS _ aB:
e — T

PCIAD:  apia
POIADS — amip |

PCICLK  apa
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ee swircrs  pey
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PBI3E
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PBI7E
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PB23E

PB24ABDAS24
PB24B.

250
PB25B.

PB26A
PB268.

PB27A
PB27E

PB2BAIPCLKTS 0
PB28BIPCLKCS_0

PBASALRC_GPLLT_FB_A
PBASBILRC GPLLCFB_A

LRC_GPLLT IN_A

PBas
PB44BILRC_GPLLC_IN A

PBa3A
PB4E
PB42ABDASE2
PB2E
PBATA
PBATE

PB4OA
PB4OE
PBIOA
PB3%E

PB3BA
PB3sE

PBITA
PBI7E

Pa3EA
PB36E

BANK 5
BANK 4

PBISA
PBISE

PB34A
PB3E

 seven_secio.7f 7]

PBIIE
PB32A
PB3E
PBIIA
PB31E

PBI0A
PBIB

PB29APCLKT4 0
PB29BIPCLKCA_0
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vecios vecios

]G80 Vel e
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Ve8es iz
LFXP217-ipBGA484

B2 oo gay R RV . . .
J‘ ces ez i ca oo i c76 L crr
G001F | G001 | 0otuF G U T0uF Coramic X6R
0402 0402 0402 o002 0102 0805
! vee sav —

o402

o9 crar c1ag 3
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i S A B
s g s o E
a5 8]
s
g
B
o o Compact Flash
CEYICENCSD G )
T A gL Connector
1 ) o0
I
Traces from the ECP2 to
Al the CF connector must
e be less than 6 inches
25 wamwamioRoy
402 INPACKINPACKIDNARG Ultra DMA is not supported
o A
5%
5 508
55 5%
Waoisteocste ¢
& o

5 Card Memory Hode/
2 card 1/0 Node/

Firose WIZ0-50PD-SF

Compact Flash Connector The pad of Pin 2 is directly
put on the trace of the differential

pair to minimize the trace stub.

No extra trace stub is created on

the differential pair trace.

Installing jumper on pin 1 and 2
will connect the on-board
oscillator clock output to the PLL
clock input on the XP2 ball A2

HEADER 2

‘ SMA Connector AEP 9650-1113-005

HsC) | P(F7)

Bl opens i

Diff pair
50 ohm traces

3

Re < DL

o

Place resistors next to FEGA
arrange them to fit on 4 pads
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(V13)

\\2&(®in 1) 7]
A -
| (AAl6) |
b 5 (an1s)
o &
<A m|
G(Pin 11)
o (AAl4) |9
o o| (T15)
- -l
1) [=Y
] 3]

7 Segment Display

[13]

FEEFFTIEE

SSEG B RIS A ATD 0402 SEVEN sEG1

cathode B

‘annode2 [

Seven Segment Display Fairchild MANAT10A
738miX3g6mi

O DP(Pin 9)

Adjustment

vee sov

LCD Connector

OPTREX 51505 or Equiv. use pins 1-16
LUMEX or Equiv. use pins 3-18

VRa
100 POT Murata PV36Y101C01

ANODE

Backlight _quw

Contrast

Adj ustmenti

RS
20K POT Murata PV36Y203C01
PVaTW

CATHODE
VoD

eopo.10) [51

o
¥ on when DONE high

v
¥ on when INITN low

vee 3
(U13) (T14) Rads & Rats
o e S T
S PusHBUTION Pansonic EvaP2H028
PB3 ]
(v7) =
swr
SV PUSHBUTION Panssonic EvaP2H028
PB2 55
e 151 (N“)f"
LED (AB18) swe
o R Bl S PuUSHBUTION Pansonic EvaP2H028 .
LED (AB19) (ng);“
o
Rare pp 220 . sws
20 0003 reen S PusHBUTION Panssonic EvaP2H028 veo 33y
LED (V12) GSRN -5 raar & rate uis o
ROTT N2 Ujn (E12) = oK Q oK s [8 PROGRAM
LED 0603 Green Voo
LED (U12) senouncer
Rare p p 20 2n S busHBUTION Pansonic EvarzHoze h—ru
PROGRAMN ™ b
20 0603 Green o
LED (Y14) = Her 1 -
R282 220 X Valad
ﬁoscm
LED(AA13) o I il {25 003 ren
R283 n 220 i e MC14490
L2000 een e
LED (AB16) gm mé mo% Rw%k o rog e
" i Qs i Qe i s i
£ 2 a bebouncer
20 oscs reen
LED (AB17) — Huo o
e . AL
i
LED 0503 Groen 0] En Fo £
I oy A Ay
i o
BLRBRRRE il B 2 s
ON
1 2 3 4 5 6 7 8
(W15) (Ul6) (T16) (Y15) (Y16) (Y18) (Y17) (W18)

SW DIP8 CTS 194.8MST =
sws

X2 Kxezpone (2]
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25— 00TF Place these close to G-PRY
|1 0402 R{12 18
(3
Place termination €210 22uF €209 22uF
e RI06 A 10
mesistors mn0T, <a e i
EM D00 £u | pryouvrers ¢ PraAVREF 0 e2r  oere 131 R, RX_DV, RX CLK,
—ETEXDT£18] braganvRert PTIBIVREF2.0 TP TX_CLK, CRS, COL
ETHIXD2 cig PLLINP 5 (6] as close to the vee 25y
2 PT4SAIURC_GPLLT FB A PTSAULC_GPLLT IN A PLLIN
m== PT4SBIURCGRLLC.FB. A Eriavie sehva RO (6] SPHY as possible
e using 50 ohm impedence J 4
BB v cuna | pruic o [ BHBEu e 5] traces. o ki §
PTA4B/URC_GPLLCIN A PTSBIULC GPLLCFB_A LFEN o - ~
—EHB e D prasn PTeATDOSS [BE—CE8 | g 2 ] o
- 3 ] g
—ETTXO7 Dia pryzg PTop 08— CFE 2 g o 8
3 8 H S .
e cras e : | 3 woL Pt MOIA BUSO
PT42ATDOS42 PT7A RXDO/RGMIRXD0 & g o B VT
PT4Z8 P18 =L —= RXD1 / RGMIRXDT B MDIAN G e
=) X02 | RGMIRXD2 )
PTa1A PTEA RXD3 / RGMIRXD3
PT418 PTB o R4 O 2 E——— oy v ]
ETH R WDI Nz MDA BUSS g
o o — RXDS mop N S — MO WORBUS Y o
PTa0A PTOA B - = RX06 2
PT408 P18 & RXO7 oo e wo1p3 MDA BUSH 9
B B — TN
EDEor ann ] orygs erioA 7 £n RX_ER/RGMILRX_CTL S e —
ETTECPE G4 prage PTI08 B o £
RX_DV/RGMI_RXC
ETH RX 00 F1g 5 2 L wo P MIA BUSS £
PTEn PTI1A o B N e —— 1
T 0T bie] S prn Place termi X 0Lk R s i MOIA B0 S
istors TX_DO0-7 N h e
ETH RX D2 16 resisl = . . R237 976K 1% a8
narra [4E ez ey pcen | | mxeR, e, o0/ RaMILTO0 Place 5.76K resistor as close .
ETH RX D4 EmH X ol GTX CLK as close to TXD2 / RGMI TXD2 to G-PHY as possible 3
Il Rx D gy | : Emmow G
ERH BRI prsca PT13A L FEGA as possible TXD3 /RGMILTXD3 »
EITRCOE A ] G S4F e o — g Soony e 80, ReF 3
E s vee 26y
FRRBTEL] Prasa PTI4A gl impedence traces. o6 10/100/1000 FAA Vo 251 H
ETHRXDIG1; | [ S—
P18 ol o PTI48 A o7 ; voD_SEL x, "
ETMRXER 13 ol PHY TX ER Giga Phyter V REF_SEL [ g
a2 PT34A E o PTISATDQS1S N ’—ﬁL TX_ER 9
—EERXOVcla] prysn PTiss i g
ETH GRS i E |—————— e TX_EN / ROMILTX_CTL st e EGPO (NC_MODE) ETH EGRO ETH EGRO i
C 17| FT33ATDAS3S PrioA RIG,GL__PHY X CLK g0 v EGP1 [2—X [ s N Rot °
L PT3B PTIEB TX_CLK / RGMI_SELD £6P2 (nterp -3 O ) S ]
£GP3 (1X TCLK) [B—x populate
e wl, . ot o oo o cown e -
SET N Al L o
PT328 PTI78 cot P5 (SPEEDT / LINK10) g
- £GPG (DUPLEX_EN LINK100)
EDic clcen auo f orogy Prion P GTXGIK 78 f oy o1/ ami_TxC B ey Lo
—EE RSt et PTieB Voo 25V Ras 2K Giga Phyter address = 0lh
| loa "
PTI0A PTIoA GPO (PHYADO / DUPLEX LED)
v HES 48 £14 Moo oo F ) | R a0
e G2 (A2 g I
814 praonpoiKT 0 PT208 GP3 (PHYAD3) s 470
f—a1s] przomrpcikei-o P1208 GPé (PHYADA) ;
GPS (MULTI EN) A
PT21A Place R close to CLOCK_IN ris L cLock out s uLn En) o —— UL R2ag
P1218 CLOCK I GP7 (MAC_CLK EN) p
o402
praon — p—
P89 PT228 d S (Hard Reset) RESET_N [H2 ETH RESET N R226 2K
R f GsRN J— e He-aaiu o402
71 P2 Place xtal CLK_TO_MAC
PT24ATDQS24 close to e
PT248 G-PHY R24t i
5
Pr2sn =
= o
PT258 1uF Ceramic X5R
PT26A 9 o402
re H
Pz 18]
PT278 131 CLKEN
PT2APCLKTO 0
PT2BBIFCLKCO0 — R0 (Do mot
(31 b cFi0.25) 6] 2. populate)
Voo 2603 vecion |88 vecioo 1111
vecioo 2 -
vecioo [
VEGio0
ces ETH EGPI07]
00 Ceramic X6R
Oe5 -
ct4o B 3 3 4 MDA BUSO.T)
cros ctio o7 Z< 19
010F ] 001 | 0001 ] 0001uF oTF ootr [ CootF | oot
0402 0402 0402 0402 0402 0402 0402 0402 Place caps close to RJ45 jack TX1 oo 28v
cwe  $ Rz ® 1
oot 9499 Q4993 499 S 499 c10 200 cter
o ¢ 0402 O 042 Q 04d2 O 042 0OWF | GOWF | 00WF
3 40 0402 0402 0402
Elecrog) MDIA BUSO 1
MDA+
o sust | e
. = MDIA-
p P | Ethernet RJ45 Connector]
4 S MDIB+
8 3
E MDIA_BUS3 moacT | ME2 M MH1 and MH2
i z - gl s weoE 1 MHowe s " vee 25v
Decoupling Caps £ MDIA_BUSS 3l e E ) FTH ) are 0.100°
Place caps close to GPHY \on o0ss — R diameter plated
MDiA BUSE MDIC: 4 through holes
vec_tav 131 vee 25 Mo puse T Huoe o %
ci%0 ctoa caot ca2 MOIA BUST | MoDCT  SHLD [y
cror -
010 oowF | 00 00wF 100F Coramic XSR Lone
oioz oz oz oz o805 oo EmH £opT
LEDr
) ) ) C - R218 R222 LEDT-
2% 2% Re3
oi02 oie2 a4
= Qo
N Place 49 ohm termination resistors as —
voo 25y vec_zev (131 . Close as possible to G-PHY. em e
j c203 j cie9 j cias :] cio1 j ciae j Cc204 j The associated 0.01uF capacitor should
c156 0603 Green be placed close to the 49 ohm resistors. Ra4
0.1 001uF 0.1uF 001uF 0.AuF 0O1F o] 10uF Ceramic XsR N 2%
oio2 ouc2 oic2 oic2 ou2 oz | oo
= e E = = = = Lattice Semiconductor Corporation
Bypass for 10_VDD pins. Bypass every other Bypass for BG_VDD 35
10_VDD pair, alternating 0.1 and 0.01uF caps. e
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USB IFCLK 20
Ry IFCLKToOUT

CLKOUTTIOUT

XTALOUT
XTALIN

1
oPLUS
16 DuiNUS

WAKEUP
RESET#
RESERVED

scL
SDA

CY7CE8013A-56SSOP

cTL2FLAGe
CTLUFLAGE
CTLOFLAGA

PATIFLAGI

PACPRTEND
PASIFIFOADRI
PAAIFIFOADRD

25 Uss B0

utos X0_2280 12BGA2SH

veceior VCCIos
e NC/PL2A/PL2A/PLLIT FB  PLEA/PLOAPL11ALV_T
%—E5 ] NCIPLZBPL2BIPLLICFB  PLOBIPLIBIPLITBILY C
o fay NC/PL3AIPL3ALV_T PL7CIPLIC/PLTIC
fom=n NS R s Siegid
UsB C E3 3 r 2
e PL3A/PL3C/PLAC/PLLTT_IN PLEC/PL10APL12AILV_T
P NPT P L S
o er e psomneiny 1 pLoweLinomLizo
TEP S RIemAnAl T faARnoRz
*-E3 NepLacipLac PLTAPL11APL13ALV_T
foma NS 1S EERIRIAN
usen )
USB Pas. PL2APLSA/PLSAILY_T  TSALLIPLEC/IPL11CIPL14C

USE PRz ¢

PL2BIPLSBIPLSBILYC PLEDIPL11DIPL1AD

USB PN 02 osopiscrise PLIAPLIZAPLISALY.T
TR B
PSRRI PcRERLEL
o o
PLswPLOAPLTALY T LocpLiz0mLI50
sty
— PL5B/PLEB/PLTBIGSRILV_C PLID/PL12D/PL1SD

_E1]
usa Pos F:

Uss PDs LA
USE PO NCIPLTAPLBALY_T

uss PD3 _ Ga

PLAAPLSCIPLTC PLEAPLISAPLIGALY_ T
PLABIPLEDIPLTD PLBBIPLISBIPLIGBILY C
A PLIAPLISCIPLIEC
NCIPL7BIPLEBILY_C PLIBIPLIDIPL1ED

PL4C/PLTCIPLEC NCPLI4APPLI7AILY_TIPLLO_T_FB

Uss P02 _ha ) Y
Uso b0z PLADIPL7D/PLED NCIPLI4BPLITBILY CIPLLO C_FB

>Hd NopLanpLoaLy T
b | 2

PLIOCIPLIACIPLIZC

NCIPLEBIPLIBILY_C PLIODIPL14DIPLITD

Lz
F

3 USB PAT
Ko Uss PAG

USB IFCLK
i
K2 USB RDYO

uss sct
M1 _Us5 SOA
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X0 Tristate

51

lo

Nt
1 USE ROVT

T USB T2

M2 USB CTLL
N2 Us5 CTL0

RI USB PBS
Ry USE PEY

XO ki

5 use pes
4 Usb pbe

X0 K5 _IpC2
iDCat

4 USB WAKEUP

0
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veeio2 vCeio3
NCIPRZAPRIALY T PRTAPRSAPRITALV_T
NCIPRZBIPRIBIV.C  PRTBIPROBIPRITBILY_C
NCIPRIAPRAAILY_T NCIPROCIPRI1C
NCIPRIBIPRABILV_C NCIPRSDIPR11D

NCIPRICIPRAC
NCIPR3DIPRAD

PRICIPRAAPREAILY T
PRIDIPRABIPREBILY C

PR2AIPRACIPREC
PRIBIPRADIPRSD

PRICIPRSAIPREAILY_T
PRIDIPRSBIPREBILY_C
PRIAPRSCIPREC
PRIBIPRED/PRED

PRAAPREAPRTALY_T
PRABIPRABIPRTBILY_C

PRSAIPRECIPRTC
PRSBIPRADIPRTD
PRACIPRTAIPROAILY_T
PRADIPRTBIPROBILY_C
PRECIPRTCIPRIC
PREDIPRTDIPRID

PRECIPRSAPRIONLY.T
PRSDIPREB/PR10B)

i EXE EE BB b bk bl bR b R B ER B

PRIOAPRIBAILY_T
PRIDIPRI0BIPRISBILY C

PREAPRIOCIPRIIC
PREBIPRIODIPRIID

PRECIPRITAPRI4AILY_T
PREDIPR1B/PRI4BILY C

PROAPRIICIPRIAC
PROBIPRI 1DIPRIAD

PRICIPRI2AIPRISAILV_T
PRADIPRIZBIPRISBILY_C

PRIOCIPRIZCIPRISC
PRIODPRIZDIPRISD

PRIOAPRISAPRIGALY_T
PRIDBIPRISBIPR1GBILY_C
PRITAIPRISCIPRIEC
PR11B/PRI3DIPR16D
PRITCIPRI4AIPRIZAILY_T
PRIIDIPRI4BIPR17BILYC

NCIPRIACIPRITC
NCIPRI4DIPRITD

FEEREFEERERRRER

utoe
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+—H veciot o
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1 vecios o
K1 vecios_t

—rE
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+—S5 vceior o
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