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Introduction

The LatticeXP2™ Standard Evaluation Board provides a convenient platform to evaluate, test and debug user
designs. The board features a LatticeXP2-17 FPGA in a 484 fpBGA package. The LatticeXP2 1/Os are connected
to a rich variety of interfaces described later in this document.

This document (including the schematics in the appendix) describes LatticeXP2 Standard Evaluation Boards
marked as Rev 000. This marking can be seen on the etching on the back of the printed circuit board, under the
Lattice Semiconductor logo.

The LatticeXP2 is a third-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 supports 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/0 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/products/xp2.

Some common uses for the LatticeXP2 Standard Evaluation Board include:

¢ A Single Board Computer system
* An analog-to-digital, and digital-to-analog mixed signal source/sink
* A platform for evaluating the Input/Output (I/O) characteristics of the FPGA

Features

Key features of the LatticeXP2 Standard Evaluation Board include:

* LatticeXP2 FPGA 484-pin fine pitch Ball Grid Array device (LFXP2-17E-6F484C)
 Single printed circuit board solution

» Eight LEDs for visual feedback

* Seven-segment LED

* Eight-position switch input

e General purpose push buttons

* SRAM memory for microprocessor applications

* Compact Flash connector for adding peripherals

* RS232 DB9 Female connector

* LCD connector with backlight and contrast controls

* |EEE 1149.1 JTAG programming/boundary-scan interface

* Built-in USB download for use with ispVM® software

* Built-in power supply operating from a 5V DC input

e Power supply manager for testing supply sequencing

» Selectable voltage for bank 6 1/0

* Replaceable oscillator for reference clocks

* SMA connectors to LatticeXP2 clock input/general purpose 1/O pins

¢ 100mil center-center test point grid
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Other items included with this board:

* USB Cable (for programming)
e AC adapter (5V DC output, international AC input)

Additional Resources

Additional resources for this board can be downloaded from the web at www.latticesemi.com/boards. Navigate to
the appropriate evaluation board to find items such as; updated documentation, software, sample designs and
demos, and more. We will continue to add resources to this web page. If you wish to be notified when additional
resources are available, click the subscribe to page updates icon at the top-right of the screen.

General Description

The heart of the board is the LatticeXP2 non-volatile FPGA. The board provides several different interconnections
and support devices that permit it to be used for a variety of purposes. The SRAM, RS232, and CF connector are
useful for microprocessor evaluation functions. The CF connector is also useful for expansion purposes. It provides
the ability to add storage, or communication capabilities to the board.

Other features on the board are useful for evaluation of the LatticeXP2 FPGA or development of more complex
solutions. The A/D, D/A, and digital potentiometer are helpful for mixed signal applications. SMA connections can
be used for the evaluation of high-speed differential signals, and protocols. (Note: the SMA connectors are not pop-
ulated by default, but SMA connector footprints are available). The SPI memory showcases the failsafe capabilities
of the LatticeXP2.

The board also acts as a showcase for the small, cost effective ispPAC®-POWRG607 Power Manager device. The
ispPAC-POWRG607 is a programmable device useful for safely managing the power supply system on the board. It
can be used to sequence and monitor the voltages on the LatticeXP2 Standard Evaluation Board.

Functional Description

The LatticeXP2 Standard Evaluation Board is comprised of several primary functional blocks as shown in Figure 1.
In the descriptions below, locations of components and board features are described relative to a compass symbol
placed adjacent to the Lattice Semiconductor Corp. logo. For example, the 8-position DIP switch is on the south-
west corner of the board, and the RS232 DB9 connector is on the northeast corner of the board.
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Figure 1. LatticeXP2 Standard Evaluation Board
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Power Supply

The LatticeXP2 Standard Evaluation Board features a single coaxial input connector to apply power. The coaxial
connector is located at the southwest side of the board. A 5V DC source must be applied to power the board.

The 5V input voltage is used to power the ispPAC-POWR607 Power Manager device (U1). The input voltage is reg-
ulated down with a zener diode and a transistor. The Power Manager uses this supply rail to boot and run a power
up sequence. While the LatticeXP2 does not require any specific order for the voltage rails to be applied, the Power
Manager can be used to try a wide variety of sequence options.

The Power Manager controls the enable inputs of three Bellnix BSV-m DC/DC converters. The Bellnix BSV-m is a
point-of-load power supply. Each point-of-load supply is placed physically near the DC load. In this case the DC
load of interest is the LatticeXP2 FPGA. There are three Bellnix converters on the LatticeXP2 Standard Evaluation
Board. One supplies the LatticeXP2 core voltage, which is 1.2V. Another supplies the VCCAUX, VCCIO1/2/3/4/5/7,
and all other 3.3V logic on the board. The third converter is adjustable from 1.1V to 2.5V and can be used to power
VCCIOS.

The ispPAC-POWRG607 is pre-programmed to initialize the power system in a specific order. The order is arbitrary,
and is not a power-sequencing guideline for the LatticeXP2. The ispPAC-POWRG607 starts by turning on the 1.2V
core voltage. It does not turn on any other supply on the board until the 1.2V supply reaches a programmed thresh-
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old. Once the 1.2V supply rail is stable, the Power Manager turns on the 3.3V rail. Once again it waits for the 3.3V
supply rail to stabilize before performing any other action.

The Power Manager, having detected both the 1.2V and 3.3V supplies as stable, turns on the adjustable supply.
Since the adjustable supply is not critical to the operation of the board the Power Manager does not wait for it to
stabilize.

After the board is fully powered, the ispPAC-POWR607 monitors for power-down requests — pin IN1 for a high-
going transition. When IN1 is pulled above V" the Power Manager de-asserts the enable pins on all of the DC con-
version devices, effectively powering the board down. The Power Manager continues to monitor the IN1 input, and
when it is pulled below V" it restarts the board in the same order as described earlier.

U3, U4, and U6, once enabled by the ispPAC-POWRG607, supply all power to the board. Adjacent to U3 and U6 are
current sense resistors. These are intended to permit the measurement of the current flowing from each of the
power supplies. The current sense resistors are 10mOhm in value.

Table 1. LatticeXP2 Current Sense Resistors

Resistor Voltage Supply
R12 Vcore
R17 VCCAUX, VCCIO 1/2/3/4/5/7

The LatticeXP2 Standard Evaluation Board also permits the voltage on VCCIOB6 to be changed. Using a jumper on
J12 controls the voltage applied to VCCIO6. The voltages that can be supplied are shown in Table 2.

Table 2. LatticeXP2 IO Voltage Selection

Jumper
Block J12 VCCIO6 Voltage

1-2 User input from TP14/TP15
3-4 VAdj from U4 (1.1V-2.5V). Use R10 to adjust the output.
5-6 3.3V

Programmability

There are three programmable devices on the board. Of primary interest for the FPGA user is the LatticeXP2. How-
ever, the ispPAC-POWR607 Power Manager, and the MachXO™2280 are also important to the overall operation of
the board.

USB Download Cable
The evaluation board has a download cable built in. The components for the built-in download cable are located in
the southeast corner of the board. The built-in cable consists of a USB Type-B connector, a USB microcontroller,
and a MachXO device.

To use the built-in download cable, simply connect a standard USB cable (included) from J21 to your PC (with
ispVM System 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.

The USB cable is connected in parallel to J34. J34 is a 1x10 100mil header that is provided for use with an external
Lattice download cable (available separately). A Lattice parallel port or USB download cable can be attached to the
board using J34.

Use of the built-in cable must be mutually exclusive to use of an external download cable. When using an external
download cable the jumper on J28 must be moved to shunt pins 1-2. This tri-states the MachXO device, preventing
it from interfering with the external download cable.
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Note: 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.

LatticeXP2 JTAG Access

The default configuration of the LatticeXP2 Standard Evaluation Board connects the built-in JTAG cable/J34 to only
access the LatticeXP2 FPGA. The serial output from the USB cable/J34 is routed directly to the serial input of the
LatticeXP2 FPGA. The serial output from the LatticeXP2 is routed to J29. A jumper on J29 directs the serial output
of the LatticeXP2 back to the USB cable/J34. This is the factory default configuration and is expected to be the pri-
mary JTAG mode for most users.

The board can also be configured to access the LatticeXP2 FPGA, and a chained evaluation board. A 1x10 cable
(not supplied) can be connected locally to J33 and the opposite end of the cable can be attached to another system
that has a JTAG chain.

Chaining the LatticeXP2 Standard Evaluation Board with another board is accomplished by changing the routing of
the TDI/TDO/TMS/TCK 1/Os. Jumpers J29, J30, J31, and J32 determine how the TDI/TDO chain and TMS pins
behave.

Table 3. LatticeXP2 Single/Multi-Board Configuration

Jumper LatticeXP2 Board Plus

Block LatticeXP2 Board Only Off-board JTAG Chain
J29 1-2 2-3
J30 Open 1-2

1-2 (off-board chain does not pull TCK to GND).
Open (off-board chain pulls TCK to GND).

J32 Open 1-2

J31 1-2 (1K pull-down resistor on TCK)

J31, when shorted, adds a pull-down resistor to the TCK signal. Only one chained evaluation board should have a
pull-down on TCK.

Figure 2. Single/Multi-Board Jumpers
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The JTAG port is used for programming the LatticeXP2 and can also be used for programming the off-chip SPI
PROM. The LatticeXP2 FPGA has several modes it can use to get configuration data. Available sources for config-
uration data are:

* JTAG programming
¢ On-chip Flash PROM (with automatic failsafe)
» Off-chip SPI PROM (LatticeXP2 fetches configuration data)

» Off-chip SPI interface (LatticeXP2 receives configuration data from a master)

The JTAG interface to the LatticeXP2 provides several methods to program the LatticeXP2 and devices attached to
the LatticeXP2. JTAG programming can be used to program the LatticeXP2 in SRAM mode (volatile). It can also be
used to program the on-chip LatticeXP2 Flash memory (non-volatile). It also provides the ability to program an
attached SPI PROM (U5). The SPI PROM is used for storing failsafe configuration data.

ispPAC-POWRG607 JTAG Access

The ispPAC-POWR607 Power Manager comes from the factory with a default power sequence. It may be desired
for evaluation purposes to try other power sequences. Connector J5 is the access point for the ispPAC-POWR607
JTAG 1/O. See the Power Supplies and Supply Control section below for the details of using the ispPAC-POWR607.

SPI Slave Connection

The LatticeXP2 has configuration pins that define how the device will find a non-volatile bitstream to configure
itself. In most cases the configuration pins will be set to have the LatticeXP2 act as a master device and actively
read data from its internal Flash or from the attached SPI PROM.

The LatticeXP2 can also be configured to act as a slave device, and accept bitstream data from an external master.
The master can be connected to either the JTAG port, or it can be connected to the SPI interface. The LatticeXP2
Standard Evaluation Board provides a 1x10 header, J11, that permits an off-chip SPI master to program the
LatticeXP2 FPGA.

MachXO JTAG Connection

The MachXQO’s primary function is to be the USB download cable interface for the LatticeXP2. However, the
MachXO is a PLD, and has some connections to the LatticeXP2. It is possible, therefore, to use the LatticeXP2 and
the MachXO together. The MachXO can be reprogrammed with custom logic using connector J23. The factory pro-
gram for the MachXO is available on-line to restore the device if needed.

LatticeXP2 and Support Interfaces

The LatticeXP2 Standard Evaluation Board provides a variety of support features for evaluating the performance
and functionality of the LatticeXP2 FPGA. A FPGA can be used for a large number of different applications. The
LatticeXP2 Standard Evaluation Board attempts to balance the ability to test I/O and the ability to use interest-
ing/common logic functions.

The evaluation board has features designed to make it easier to locate resources on the board and resources con-
nected to the FPGA.

» Devices are numbered in a consistent fashion. Each device starts at reference designator ‘1’ in the northwest
corner of the board (i.e. R1, C1, U1, L1...). The component number increases by one in a columnar fashion (i.e.
southward). When the south edge of the board is reached, the count resumes slightly east, and at the north side
of the board. Thus, the highest numbered components will always be in the southeast corner of the board. This
same numbering sequence is applied to the secondary side of the printed-circuit board.

* Adjacent to most of the switch inputs, LED outputs, SMA connectors, and test points is the alphanumeric position
of the pin on the LatticeXP2 FPGA. For example: next to the SMA connector J1, in the silkscreen, is the designa-
tor (P1). Thus LatticeXP2 (U7) pin P1 is connected to the center post of J1.

* SMA connectors have an open white rectangle area near them denoting the positive side of a matched pair. The
negative side of the matched pair has a solid filled white rectangular area.

7
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Push-Buttons and Status LEDs

There are four push-buttons and three LEDs on the south edge of the evaluation board. Switch SW2 and SW3, the
westernmost, are routed to generic LatticeXP2 I/Os. One of these buttons typically acts as a reset switch, providing
a reset pulse to logic inside the LatticeXP2.

SW4, which is near the USB connector, is tied to the LatticeXP2’s PROGRAMn input. Pressing this switch will
cause the LatticeXP2 to reprogram itself, as long as CFGO is set to V.

SW5 is adjacent to SW4 and is the reset button for the built-in USB download cable. Pressing this button will cause
the USB cable to re-enumerate with the USB hub.

In the southeast corner of the board are three status LEDs. These indicate the state of the LatticeXP2’s Done,
INITn, and PROGRAMRN I/O pins. During normal operation the Done and the INITn LEDs will illuminate.

Global Output Enable

The LatticeXP2 has a global output enable control. The GOE is routed to J15, and the factory default setting on J15
is to enable the LatticeXP2 outputs. The jumper on J15 can be moved from the default setting (open) to disable (tri-
state) all of the LatticeXP2 I/Os.

Table 4. Global Output Enable

Jumper Block
J15 Output Enable State
Shunt Outputs disabled (tri-state)
Open* Outputs enabled

Prototype Grid

The board provides a small 100mil center-center prototype area. The prototype area has a set of plated through-
holes in a 5x8 pattern. There are a total of 16 I/O pins connected in the prototype area. The topmost row is a series
of eight horizontal plated through-holes connected to the ground plane. South of this row is a row of plated through-
holes connected to the LatticeXP2 device. The rows alternate GND/signal/GND/signal/GND from north to south.

Some of the plated through-holes are connected to LatticeXP2 Bank 6. It is possible to modify the 1/O voltage on
Bank 6 using J12.

Table 5. Testpoint Connections

Bank # LatticeXP2 I/0 Bank # LatticeXP2 I/0
6 T3 6 us
6 U2 6 V3
6 R3 6 R4
6 P4 6 M3
6 N2 6 M4
3 w22 3 w20
3 u20 3 V20
3 u21 3 V22

LED Displays

In the northwest corner of the board is a set of eight green 0603 form factor LEDs. These LEDs are connected to
IO pins dedicated to driving the LEDs. Table 6 shows the LatticeXP2 1/O pins that control each LED. The LEDs illu-
minate when the corresponding I/O is driven to V.
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Table 6. LED Pin Assignments

LED LatticeXP2 I/0

D2 J2
D3 J1

D4 K2
D5 K1

D6 M2
D7 M1
D8 L4
D9 L3

In addition to the discrete chip LEDs there is a single 7-segment display. Like the discrete LEDs, a Vg level will
cause a segment to illuminate. The segment order is defined in the Lumex LDS-A304RI Data Sheet.

Table 7. 7-Segment LED Pin Assignments

Segment LatticeXP2 I/O
A J4

H4

F4

E4

E3

H3

G3

DP F3

QMmO Ol w

Switches

The evaluation board provides a set of eight simple toggle switches at the southwest edge of the board. The silk-
screen calls out the alphanumeric location of the 1/0 on the FPGA. The switch, when in the up position, is pulled to
VCCIOB6 through a 10K resistor. When in the down position, the switch is tied to ground.

Table 8. SW1 Switch Pin Assignments

Switches LatticeXP2 1/0
SWi1-0 AA3
SWi1-1 AA2
SW1-2 AA1
SW1-3 Y4
SW1-4 Y3
SW1-5 Y2
SW1-6 Y1
SW1-7 W3

Oscillator and Clock Inputs

FPGA designs are almost without exception created with logic synchronous to some reference frequency. The
LatticeXP2 Standard Evaluation Board provides a built-in oscillator that provides a reference frequency for syn-
chronous FPGA logic. Reference frequencies can be applied to other LatticeXP2 clock inputs as well.

The LatticeXP2 board provides a low-voltage (3.3V) DIP oscillator. The oscillator is installed in a 14-pin DIP socket.
The socket permits the use of either a half-size or full-size DIP oscillator.

9
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Figure 3. Oscillator Positions

Full-Size Placement

Half-Size Placement

The output from the oscillator is routed to two series resistors. One of the series resistors is connected to a primary
clock input pin. The other resistor is connected to a PLL input pin. It is important to mention that DIP socket pin 8 is
shorted to pin 11, so it is not possible to input two different clock frequencies from the socket. In order to provide a
frequency on the primary clock input that is different from the PLL clock input it is necessary to remove one of the
two series termination resistors, and add a temporary modification to inject an electrically isolated clock signal.

Differential/50 Ohm Input/Output

The LatticeXP2 Standard Evaluation Board provides connections to differential I/O pins. The circuit board traces for
these connections are nominally 50-ohm impedance. Some of the differential I/O pins are inputs to primary or PLL
clock drivers. If the built-in oscillator in socket XU1 does not provide the right kind of input clock the SMA connec-
tors listed in Table 9 can be used to provide additional reference clock frequencies.

Table 9. Differential/50 Ohm Trace Pin Assignments

Connector Pair LatticeXP2 I/0 Clock Input
J1 P1 N
J2 R1 N

Physical connection T
J3 : Y (P)
Silkscreen text W4
Physical connection U1
J4 . Y (N)
Silkscreen text Y5
J6 P2 N
J10 P3 N
J7 T2 (3) / R2 (4) N
I8 Physical connection | Y5 (3) / W4 (4) N
Silkscreen text Ut (3)/T1 (4)
J24 J22 Y (P)
J25 K22 Y (N)
J26 K21 Y (P)
J27 L21 Y (N)

Power Supplies and Supply Control

The LatticeXP2 Standard Evaluation Board operates from a 5V DC input voltage. The input voltage is supplied via
J9, a coaxial DC input jack. The following components operate using the 5V input:

* ispPAC-POWR607 Power Manager

¢ Bellnix DC/DC converters

10
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* LCD Display, contrast and backlight controls

ispPAC-POWRG607

The ispPAC-POWR607 is a low-cost power management chip that is used on the LatticeXP2 Standard Evaluation
Board to turn on the DC/DC converters in a controlled sequence. The LatticeXP2 FPGA does not require voltages
to be applied in a predefined sequence. The ispPAC-POWR607 permits testing any startup sequence.

The ispPAC-POWR607 operates over a much looser DC input range than most 3.3V logic. It is capable of running
from an input supply less than 3.96V and greater than 2.64V. This allows the DC regulation from the 5V input to be
performed with loose tolerances and inexpensive components.

The evaluation board uses a zener diode and a transistor to regulate the 5V input. The ispPAC-POWR607 is the
first device on the board to have a stable supply voltage. Using this stable supply voltage it is able to turn on other
supplies in a controlled sequence. The sequence is reprogrammable. Reprogramming is done using Lattice Semi-
conductor's PAC Designer® software, available from www.latticesemi.com/pac-designer. The source code for the
factory default program is available on the Lattice web site at www.latticesemi.com/boards. Navigate to the appro-
priate page for this board and choose “Design Files” from the list of available resources.

The ispPAC-POWRG607 sequence programmed from the factory starts by enabling the 1.2V DC converter. The
Power Manager waits for the 1.2V supply rail to reach 95% of its threshold voltage before turning on any other sup-
ply. The next voltage supply to be enabled is the 3.3V rail. Once again the Power Manager waits for this rail to
reach 95% threshold. When the 3.3V rail reaches threshold, the adjustable voltage rail is enabled, but the Power
Manager does not wait for it to reach a specified threshold since this rail is an auxiliary supply rail. The next step is
for the Power Manager to monitor the PWDN/IN1 input pin. When this pin goes to V| the Power Manager disables
all of the DC/DC converters.

When the IN1 pin returns to V| the Power Manager starts over as if power had just been applied.

Table 10. ispPAC-POWRG607 to LatticeXP2 General Purpose Connections

ispPAC-POWRG607 Pin LatticeXP2 I/O
28 V19
26 P19
23 R19
22 M19
20 M20

Bellnix DC/DC Converters
The 5V rail also supplies power to Bellnix DC/DC converters. The Bellnix converters are point of load (POL) DC
supplies. The supplies are mounted close to the LatticeXP2 FPGA in order to increase response time during peri-
ods of high current demand.

U3 is solely dedicated to supplying the LatticeXP2 FPGA’s core voltage. The 1.2V passes through R12, a 10mOhm
current sense resistor. The resistor permits voltage drop measurements to be used to determine how much power
is being used by the LatticeXP2.

U5 is an adjustable supply with a range from 1.1V through 2.5V. The voltage from this supply is only routed to J12.
J12 is used to configure the I/O voltage used by Bank 6.

U6 is a fixed 3.3V supply. It provides 3.3V to all of the ICs on the board, as well as the LatticeXP2’s VCCAUX and
VCCIO banks (except Bank 6). The 3.3V provided to VCCAUX and VCCIO pass through R17, a 10 mOhm current
sense resistor. This allows for a voltage drop measurement to be taken indicating the amount of current being
drawn by the LatticeXP2.

11
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LCD Connector

Connector J13 is a 2x9 100mil center-center header designed to allow the use of LCD displays. The connector pro-
vides 5V directly from the DC input (J9). It also has adjustable backlight (R15) and contrast (R16) potentiometer
controls. The connector is designed for use with LCD displays such as the Lumex LCM-S02002DSF or LCM-
S02002DSR. Note: Recent Lumex specifications show a 16-pin interface, which corresponds to pins 2-18 on the

J13 LCD Connector.

Table 11. LCD Connections

LCD Pin # LCD Function LatticeXP2 I/O

6 RS u22

Physical Connection T21
7 RW .

Silkscreen Text R22
8 E T22
9 DO Physical Connection R22

Silkscreen Text R20
10 D1 T20
11 D2 Physical Connection R20

Silkscreen Text P21
12 D3 R21

Physical Connection P21
13 D4 -

Silkscreen Text N22
14 D5 P22

Physical Connection N22
15 D6 -

Silkscreen Text —
16 D7 P20

RS232 Interface

The evaluation board provides a RS232 connection for interfacing to equipment with RS232 ports. The RS232 con-
nector is a female DB9 connector, and can be found in the northeast corner of the board. Four 1x3 jumpers are pro-

vided on the board to permit reconfiguration of the RX/TX/RTS/CTS connections.

Table 12. RS232 DB9 Pin Assignments

RS232 Signal Connector Pin 1-2 Pin 2-3
RX J18 J16-3 J16-2
X J17 J16-2 J16-3
CTS J19 J16-7 J16-8
RTS J22 J16-8 J16-7

The LatticeXP2 FPGA is connected to the RS232 DB9 connector using a Max 3232 buffer chip. This buffer permits
the LatticeXP2 3.3V I/O pins to be interfaced to the 12V RS232 signaling standard. The LatticeXP2 1/O pins that

connect to the RS232 buffer listed in Table 13.

Table 13. LatticeXP2 to RS232 Pin Assignments

RS232 Signal LatticeXP2 I/O
RX C21
TX B22
CTS B21
RTS Cc22

12
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Compact Flash Connector

Connector J14 provides the evaluation board with the ability to interface to 3.3V Type Il Compact Flash devices.
The FPGA can be programmed to use the various different Compact Flash protocols.

Table 14. Compact Flash Pin Assignments

Connector Pin LatticeXP2 I/O Connector Pin LatticeXP2 I/O
CFO0 B12 CF23 D6
CF1 A12 CF24 Ccé6
CF2 Al1 CF25 A5
CF3 B11 CF26 C5
CF4 D11 CF27 A4
CF5 C11 CF28 C4
CF6 A10 CF29 A3
CF7 B10 CF30 B3
CF8 E10 CF31 B2
CF9 A9 CF32 B1

CF10 B9 CF33 C3
CF11 D9 CF34 Cc2
CF12 C9 CF35 C1
CF13 A8 CF36 D4
CF14 B8 CF37 D3
CF15 D8 CF38 D1
CF16 Cs8 CF39 E1
CF17 A7 CF40 F2
CF18 B7 CF41 F1
CF19 F7 CF42 G2
CF20 c7 CF43 G1
CF21 A6 CF44 H2
CF22 B6 CF45 H1

Mixed Signal Support

The LatticeXP2 Standard Evaluation Board also provides access to some mixed signal interface chips. There are
four primary components dedicated to performing mixed signal functions on the evaluation board. These compo-
nents are:

* 12-bit Analog to Digital Converter
* 12-bit Digital to Analog Converter
* 128-position Digital Potentiometer

e 25K ohm Discrete Potentiometer

The mixed signal devices are all powered from the 3.3V supply. The digital power for these devices comes directly
from the 3.3V plane layer. The analog power is supplied via a smaller independent 3.3V plane. The independent
plane is supplied from the 3.3V digital plane, but it is filtered with a ferrite bead.

Analog to Digital Converter
The board includes a Burr Brown ADS7842 4 Channel Parallel Sampling Analog to Digital converter.

13
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The analog inputs of the device are connected to four test points. One of these test points is also connected to a
25K ohm discrete potentiometer. The potentiometer permits the input voltage level to vary between 0V to 3.3V at
one of the A/D inputs. The remaining three inputs are not connected to any passive or active components. These
test points can be used to inject signals meeting your own test requirements.

The digital I/0 side of the device connects directly to the LatticeXP2 FPGA. Twelve of the I/O are the data-bus pins,
and seven are used to access the internal registers.

Table 15. A/D Connections

A/D Function LatticeXP2 I/O A/D Function LatticeXP2 I/O
ADO A17 AD10 C19
AD1 B16 AD11 D19
AD2 A16 AO C20
AD3 B15 Al A21
AD4 A15 CLK B20
AD5 C16 BUSYn A20
AD6 C17 WRn A19
AD7 D17 CSn A18
ADS8 Cc18 RDn B17
AD9 D18

Digital to Analog Converter
The board also includes a Burr Brown DAC7617 12-bit Serial Input Digital to Analog converter.

The digital interface of the converter is a six-wire control set. Changes to the analog outputs are performed using
serial data. A change to an internal register requires 16 clock cycles.

The analog outputs from the D/A are connected directly to individual test points. There is no other logic connected
to the analog outputs.

The AIN2 input pin controls the range of the analog outputs. AIN2 is connected to a test-point adjacent to the A/D
converter described in the section above. AIN2 is also accessible via J20 pin 2. J20 is a 1x2 pin header that allows
the output of the digital potentiometer to be connected to the D/A VREFH input. In order for the digital potentiome-
ter to supply the reference voltage to the D/A converter, J20 must have pins 1-2 shunted. Regardless of the VREFH
source voltage, the D/A is able to output a voltage between VREFL (GND) and VREFH (AIN2) in a +/- 1/4096th
increment.

Table 16. D/A Connections

Digital to Analog
Function LatticeXP2 I/O
Serial Data In ci12
Clock D12
Chip Select A13
Load All Al4
Load Register Ci14
Reset D14

Digital Potentiometer

The evaluation board also provides a 10K ohm digital potentiometer. The potentiometer can be set to one of 128
positions between 0 ohm and 10K ohm. The potentiometer output voltage, which is present on J20 pin 1, can vary
from OV to 3.3V. The potentiometer will be at the midpoint resistance at power up.

14



LatticeXP2 Standard

Lattice Semiconductor Evaluation Board User’s Guide

Operation of the potentiometer is very simple. Whenever the CS is asserted (V| ) and a clock transition occurs, the
output voltage will change up/down by 1/128th. When the UP direction is requested, the output voltage will

increase.

Table 17. Digital Potentiometer Connections

POT Function LatticeXP2 I/0
CLK D15
Up/Down_n Ci5
CS_n B14

SRAM

The evaluation board provides a quantity of asynchronous SRAM. The memory is organized as 256Kx32 providing
1Mbyte of storage. Asynchronous SRAMSs provide a simple electrical and control interface eliminating the need for
more complex memory control systems.

Table 18. SRAM Connections

SRAM Function LatticeXP2 I/O SRAM Function LatticeXP2 I/0 SRAM Function LatticeXP2 I/0

A0 W9 BE2 AA17 D14 AB6
A1l AB10 BE3 AB17 D15 AB5
A2 AA10 CEO AB2 D16 W14
A3 Y11 CE1 Y14 D17 Y15
A4 W11 WE Y12 D18 W15
A5 W12 OE AB12 D19 Y16
A6 AA13 DO V6 D20 Y17
A7 AA14 D1 W5 D21 W17
A8 AA15 D2 Y6 D22 Y18
A9 AA16 D3 W6 D23 W18
A10 AB16 D4 Y7 D24 Y22
Al1 AB15 D5 Y8 D25 AA22
A12 AB14 D6 w8 D26 Y21
A13 AB13 D7 Y9 D27 AA21
Al4 AA12 D8 AB9 D28 AA20
A15 AA11 D9 AA8 D29 AB20
A16 AB11 D10 AB8 D30 AB19
A17 AA9 D11 AA7 D31 AB18
BEO AB4 D12 AB7

BE1 AB3 D13 AA6

Ordering Information
China RoHS Environment-Friendly
Description Ordering Part Number Use Period (EFUP)
LatticeXP2 Standard Evaluation Board LFXP2-17E-L-EV 1nur
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Technical Support Assistance

Hotline: 1-800-LATTICE (North America)
+1-503-268-8001 (Outside North America)

e-mail:  techsupport@Iatticesemi.com

Internet: www.latticesemi.com

Revision History

Date Version Change Summary
May 2007 01.0 Initial release.
October 2007 01.1 Updated schematic diagrams. Note: The schematic diagrams on previ-

ous versions of this document contained erroneous reference designa-
tors for the board components.

January 2008 01.2 Updated Differential/50 Ohm Trace Pin Assignments table.
Updated LCD Connections table.
February 2008 01.3 Updated 7-Segment LED Pin Assignments table.
May 2008 01.4 Corrected LatticeXP2 FPGA part number in the Features list.
February 2010 01.5 Updated SRAM Connections table.

© 2010 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.

16


http://www.latticesemi.com/
http://www.latticesemi.com/corporate/legal/index.cfm

mmmmmmmmmmmmmmmmmmmm

T oueazax 30 AvaS

|
(

T oweazaX I vaS

T VeEzaY 738 VIS

mmmmmmmmmmmmmmm

,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,
O S A

TS SWeBZo Ty s

mmmmmmmmmmmmmmmm

e

65 wegzax VAvS
mmmmmmmmmmmmmmmmmm

[ 1 AN
Sy SrPazax LV s

o
~+-owee

Sz owea

Sz owez.

tice Semiconductor
Appendix A. Schematics




LatticeXP2 Standard

v I z I € I 2 I S
07___Jo Z EETE |
000 <wog> | @
e, Jequin wewnsog | e
UONEINBYUOD PUE 1oMOd ZdX.
2l
2126 4O ‘os0qsii

10 8100/ 3N 555

uopeiodioy some

Evaluation Board User’s Guide

g3
82 301
XNVOOA 0930 040 cox
XNVOOA
XNVOOA LOIOOA
XNVOOA LOIOOA
XNVOOA LOIOOA
Xnvoon LOIOOA 73 IOTO0N
(" XNVOOA 90I00A
90I00A
ano 90I00A
ano 90I00A AT
aNo SOIOOA o
ano SOIOOA
ano SOIOOA
e SO0 SOIO0N
ano YOIOOA
ano YOIOOA
ano YOIOOA
e FOIOoN YOIOON
» obed o ano £0100A
LY OINVE 2dX ano £0100A
ano £0100A
ano £0100A -
155”0 /IPH7 X dmmpmrmmmmmn > ano £OI0ON
57 0F pHEgeax ano ZOI0OA
_ ano
[5voT E,ammuxol_.llv ano
RN anNo
ane ZOIO0N
ano LOIDOA
(25”0 PUPHZ X > ano LOIOOA
5 01 oneacax ane LOIDIA
ano LOIDOA
1L6"0] PUEEZ X > ano LOI9OA
78 0T PeaCaX ano 00109A
ano 00I00A
ano 00I00A
P ans 00I00A TR
ano Q0A
ano oy
ano 20N iy
¢ obea ano e el
£ 0MNVE ZdX ano Q0N fprr
ano 20A [ ——— ]
ano 20n o, T OI0100N
ano forsyy Mz
155”01 PUPHZ X > aNo forsyy M2
€701 ©reacax ano 200
ano 0N [
ool TTd
(57" 0 DX > ane 208 [
5701 oneacax ano 20
ano Q0N e
15601 IEEZ X e ano 90N forgr
2 ano 00N [ ]
_ ano
[ig-or E,ammuxol_.llv ano FOOA fer——— ]
TS O] Oeazax ano
ano o o
IH ano odL
ano 1ak 09VIr 2dX
AR a
Lizdxa an
v I z I € I v I S

Figure 5. LatticeXP2 Power and Configuration

Lattice Semiconductor

18




LatticeXP2 Standard

Evaluation Board User’s Guide

Lattice Semiconductor

P2 Banks 0 to 3

ceX

i

Figure 6. Latt

000
e

<000>
Joquiny ewnoog

£-0 SHueg ZdX

#2146 HO ‘0i0q:
10 8100/ 3N 556

some

s oL
T e — 70
50 plueE
e
T — "
pr—— > (1670] O
15701 Ouegcdx o

Sv_owuedzdx [42i]

0_2OM10d/898Md/80eud/arzEd

77 oluegzdx o

€7 owuegzax ki
2v olegedx ®

T7_owiegeax L2}
07 oluededX o

ONANCEZT 124
8¢ 2IUegZdX TeH

07z HdIvrzdd

85E8d/. 8628862
VSEY/.V6THd/.VETHd

reNd/a8zad/azedd
VrENdVEZHdIVEZEd

8E68d/.8.28d.8124d
V-VEEHd/V. VL2V 28d

Ldd -

1€ _puedzdx H
9¢ luegzdX o
o e o
vE oluegzdx 2

ud
£€_piuegzdxX 2] d
Z¢ oiedzdx I
Y +862d/. 8E02d/.81120d
0¢ ouegedX 2]

Nd

62 2Wegzdx

A

¥d

T
82 Wegzdx T

72_piuegzdX. Bl
EAGEEZ BT

+8424d/.8128d/.85 1 8d
V.L24d1.V12dd). V5L dd

57 pieazaX TH i

V2 oiegzax OTH

—— ‘e go B
2z olegedX a

1Z_owegeax L4}
0z owededX ]

61 owegzdx BTH

rzud/a8Lud/azldd
VPZadVeLYdIVEL dd

EE2Hd/. 8L 1M 8L1Yd
M/ VLI YL

EIRALE=Z [y

71_pwuegzdx (IE]
G =]

S1_owedzdx [v42)

8224d/891 /801 dd
VZ2Hd/VILdVOLHd

.m&mu\.mm,murmmxu
V128dIVS L YEYd

71 owegzax TZH

€1 _owegzdx 1240)
24 owedzdx 4:)

T1_owegeax 8TH
01 owuedzdX pA%)

5 piuEazax L)
8 OUEazdX Elt)

7_piueazax (e
9 oiuEazdX LE]

S ouEazax [u4e)
7 oluEazdxX u4]

€ piuEazax AZ)
7 oueazdxX Ei=)

8614d/8Y L Hd/88Yd
VBLYd/VPLYd/VBYd

LE8LHdEE L 8L
VLY YE LY.L

8L1Md/EZ1Hd/89Yd
VLI¥dVZ LIV

+8914d/. 811 8d/.858d
VYL MY L),V

85 1Md/0LMd/8PYd
VS V0LV

8L Hd/.868d/.8e8d
VY1) VB Ve

[4

1_oegzdx EIE]

0 ouEazdX =]

z -

Z JNVE
€ JINVE

0_£0X10d./888Mdl/. 8268 d/, 8924
€ e omemeax —
Yo/ VZEdd €7_piuegzax

07€1310d) 924d 175y

27 onuegzax

S668d/BECHELENd [y T7 eazax
VBEUdVEEIIVLZHd Lt

0PN/ YN 882Hd
oI 6¢_owuedzdy
V0Pl YPENd Y82 T

gLrud/gsesd/gszad

N 7€ owegzax
VIPHdVSENdIVELEd (oSl —

82V B98N/ H0E0d
. N S¢_puedzdx
VAVZPHdlv YIEHd/vaVOESd e

aevid/a/ed/aledd
8IN €¢_pwuedzdx
VEPSdIVLEHdIY LY R

~8YPHd/. 888 B2ENd | mrear—
T oueazax
VPHdI.Y8EHd/YZEd RS

mm«m&mmmx&mmmmm AT

d 8¢ oAuegedx
~89VYdl/. 80P ¥/ 85EHd
O vecy [ 02T 77 eiieazax
TZS 52 etuegzax
aLvudEl
OIN SZ_eiuededx
VLYHdIVLvadvOgd oL LraidX
~88YYd.SZh¥d/.8LE0d
[BT9 vz oweazax__
Ml VPRV dd £Z_oieazax
s 72 etueazax
0ZT TZ_oeazay
228 0z eiuegedx
S e
T 81 ofuegedx
T 71 eweazax
oI e
+GzENdBaral gl d RS
oy VL eueazdX

ESU/BLH/EZYEd
TR €1_pwuegzdx
VESHAIVLPHdVZYHd T

855 d/.86vHd/.8evHd
U T oueazax
VSGUd/. V6V Hd/ VeV T

28 6_oiuegzdx
org § olegzdx

+8/58d/.8158d/.85vHd
BTX 7 ouEazax
VLSHdI.YLGHdYSrHd ey

0 S_piuedzdx
v pHueazdx
Bed e BLvd R
BT 7 OEazaX
N [ o oueazax
T vy eueazdx
& 12 T oueazax
2 0 eegzdx
Fewoadd 1

21zdx41 o

15_owegedx__ VIV
05 owegedx €18

6b_oweggdx  ¢Hd
85 0IUEEZdX =l

Iv_owegedx _ 2r0
oy Owegedx V13

Sb_owegedX  EVV
vb owegedx  crd

€b_OWedzdX IV
Zv owegedx  11E

1y_owegedx 69
OF OWegedX 89

6€_0MUEaZdX. o)
86 0NUEHZdX a

Z¢_owegedx IV
9¢ OWegedX OV

S¢_owegedx 01
ve owegedx 69

£€_owegzdx 013
ze owegedx O

1E_owedzdx 60
0¢ owegedx 64

67 owedzdx BV
8¢ Owededx BV

1z_owegedx 89
9z owegedx 2V

5Z_oWegzdX :E)
7z owededx 63

£Z_owedzdx 80
2z owegedx 84

17 owedzdx 29
0c owegedx 99

61 _owegzdx ___9v
81 Owededx 9V

71_otegzdX 7
oL owegedx  ZH

Si_owedzdx 20
7L owededx 99

€1_owedzdx IV
zi owegedx €V

1l _owedzdx 70
oL owegzdx 90

6 oleazax B3
8 0UeazdxX LES

7 oweazax S0
9 oueszdX 90

S OleazaX 19
7 oleazaxX =}

€ Oleazax _ td
Z oleazdX ¢V

1 OlegzdX___ 93
0 0lUEaZdX oF

0_00M10d/8LELd/8LE1d/8821d
07 0LM10d/VLELdVLELIVBZLd

99€1d/89€Ld/8/TLd
V9eLdIVOELdIV.LZLd

9€1d/8SE1d/897Ld
VSELIVSELAVIZLd

avELd/areld/aszLd
VrELdIVELdVSZLd

8e€1d/geeLdiarzLd
WWEELIVVEELANVHZLd

426 1d/82€Ld/8ETLd
VZeLdveLdivezld

91€1d/81€1d/82TLd
VieLdIVieldvezld

90ELd/80E L/aIzLd
VOELJVOELAIVIZLd

8621d/862Ld/80ZLd
V6ZLdIV6Z1dV0Z1d

982.1d/8871d/86} Ld
V8ZLdIVZLdVEL Ld

8/21d/8/z1d/88LLd
VizldVLzldveLld

9921d/89Z1d/8L1Ld
V9ZLdIVIZLdVLLLd

9521d/8571d/89} Ld
VSZLdIVSZLdNVOLLd

avZLd/arzLdigst Ld
WHZLAIWWPZLAIYSLLD

8€21d/8ETLd/8rLLd
VEZLIVEZLVYLLd

8221d/8ezLd/8EL Ld
Vezldivezldivelld

9121d/81Z1d/8z) Ld
VIZLdVIZ1dveLld

80Z1d/80Z1d/8} ) Ld
VOZLdIVOZL1dVLLLd

961 Ld/86} Ld/80} Ld
V6LLdIV6LLdVOLLd

€811d/88} Ld/86.1d
V8LLdIV8L Ld/V61d

aL11d/8/1L1d/881d
VLLLdNLL1dNeLd

9911d/89} Ld/8L1d
VOLLdVOL LAV .LLd

851 1d/85} Ld/89.1d
WSILdvWSLLdW9Ld

V_84_0T1d9_0N/851d/851d/851d
V84 LT1dO OINVSLdNVSLdVGLd

Y_NI_OT1d9_On/arLdigridiarld
V NI 1T1dO 0NV Ld/vPLldivyld

0_z43dNEEL/ELd/EELd
07 L4TIAVELVELAVELD

0 JNVE

T MNVE

0_1OM10d/88E L/E8ELd/E6Z1d
0 LIM1Od/VEE Ld/VBE LAVEZLd

86€Ld/86€Ld/80eLd
V6ELd/VBEL/VOELd

80vLd/80rLd/aleLd
VO LdVOYLdVIELd

alyLdiairldiazeld
VivLdVirLdvzeld

8evLdigeyLd/geld
VW2 LdIWWZrldiVEELd

aevLd/gerLd/aveld
VEYLIVErLdVYELd

avyLdiarrLdiaseld
Vb LdIVPLdVSELd

867 1d/85YLd/89e Ld
VSt LdIVSYLdNVIELd

89v1d/89pLd/aLeld

- V9YLdIVPLdIVLELd

— 8Lv1diaLrLd/aseld

VLvLdIVLPLdIvEELd

88v1d/88YLd/g6eLd
V8YLdIV8rLdIV6eLd

867 Ld/86YLd/E07Ld
V67 LdIVBYLdIVOPLd

80SLd/80SLd/81pLd
V0SLd/VOSLV P Ld

4151d/8151d/8ZrLd
WISLAVIS1diYErLd

8251d/8251d/8erLd
VZ8LdIVZSLdIVErLd

V_NI_OT1d9_0MN/80LLd/8Z91d/8rvL1d
¥ NILTId9 O¥NNOLLAVZILdPPLd

V_84_0T1d9_0dN/aLLLd/8e9Ld/asy Ld
V 84 1T1d9 Q¥N/VILLd/VEIL/VSYLd

L\ Z438NEZLLd/EY91d/a9v Ld

- LT LA3UANVZLLAVY9LdNOYLd

STV GE_DuegzdX
5] PE IUeEZdX

21 €€ Dlueazdx
4= 2€ huegzdx

1153) TE_Diuegedy
L) 06 WUEEZdX

oIV 62 DlEazdX
oTE 82 DIUEEZdX

v 72_1iuegzdX
o1g EAEIEEZTY

10 5Z_DegzdX
T EARIEZT

422) €2 Deazdx
=) A2

BTV 1Z_Diuegedy
e 0¢_WUegzdX

pAze) 61 DEgzdX
Bl 81 DIUEEZdX

710 71_DuegzdX
iz 91 IUEgzdX

FTO S1_Degzdx
1O P DEgZdX

ELE] €1 Deazdx
713 AREIEEZT

[sra T1_Diuegedy
TI0 01 WUEgZdX

BTV & Dlueazax
eV 8 Dueazdx

81 7_piueazax
7ia 9 PIUEaZdX

L) S _Dlueazax
TV 7 Dlueazax

BT € Dlueazax
810 7 plueazdxX

LiE] T_DiUEgZdX
3 0 PlUEaZdX

yePvoadd a
Lizdxd1 amn

19



LatticeXP2 Standard

Evaluation Board User’s Guide

Lattice Semiconductor

P2 Banks 4to 7

ceX

i

Figure 7. Latt

<00g>
Joquiny Juewnoog

L% e zdx
an

#2146 4O ‘0i0qsiH
10 8100/ 3N 5554

uoneiodiop some

TR —
T —>
—TTTT—

Sv_owuegedx 23]

0_90M10d/.88€ 1d/.82€ 1/ 892 1d
07 9LY10d/,V8E1d/VZed/ Y9z 1d

v 9iUegzdX Td

£v_owueazax ALl
Zv Pluegzax oW

Tv_owueazax S
0% Muegeax 2

6¢_owuegedy 2N
8¢ Pluegzax W

Z¢_owueazax T
9€ PlUeazdX a8

G¢_owuegedy oN
Ve Pliegedx SN

€€ owueazax td
26 Pluegzax od

1E_oueazax 1)
0¢_9uegeax )

62_oegedx v
8 Plueazax 28

1Z_owueazax Zd
92 PlueazdxX N

SZ_owuegeax od
¥Z Pliegedx v

€2 oweazax 23
7 Pluegzax [AAd

1Z_owueazax 45
0z 9Megeax <)

61_ouegedx 9d
81 Peazax oF

Z1_owieazax 23]
o1 9iieazaxX ]

S1_oWegedx T
ESE 2

€1_oweazax TN
Z1 Pluegzax a

1T_oweazax 3]
0F 9uegeax 7d

6 _owueazdx El
g oIuEazdX i

Z_otueazax. b
BRI €L

S _owueazdX 23
7 oNUEGLdX TV

€ ouEazax pAY
Z 9HuEazdX 9T

1_owegedx LY
0 9HUEgzdX i

86€71d/8e€1/8.271d
V6ETdIVEETdIVLZTd

80V 1d/,8YE1d/ 882 1d
NOVIdAYPETdYBZ 1d

ALy1d/gSe1d/8621d
VI 1dVSETdIV6Z1d

82Y1d/,89€1d/, 808 1d
VaVZ¥1d/vaVIE /v, V0ETd

aev1d/aLe1d/ale1d
VEVIdVLETdVIETd

8p1d/.88e1d/.82e 1d
WPId/Y8ETdYZE Td

a5Y1d/g6E1d/8EE Td
VS 1dIVETdIVEE Td -

897 1d/,80v1d/.85E 1d -
YOP1d/ YOV IdYSETd

8.v1d/81y1d/8981d
VLIV INIETd

88y1d/. 82y 1d/8LeTd
V8YIdYerIdiYLETd

86v1d/8er1d/888 1d
V61 1dIVEr1d/VeE1d

+8097d/,8vp1d/,86€1d
VY05 Td/v- Vb 1y, V6E 1d

9 NV

A157d/85y1d/80P1d
VIST1dVSH V0P Id

+8291d/,89V1d/, 817 1d
VZG1d/ VP 1d/Y 1P 1d

8ES1d/8Ly /82y 1d
VESTdN LY IdIVEY1d -

8551d/.86v1d/.8evd -
VSS1d/ Vv Id Ve Id

8951d/8051/8r1d
V95 1dV0S TV p1d

851d/,8157d/. 85t 1d
WVLS1dYLGTdLYSTd

88571d/8251/891d
VBS1dVZS1dVIYTd

8651d/,8651d/, 8Ly 1d
V65 1d/v-VES T/ VLY 1d

80971d/8e51d/88Y 1d
V091d/VES 18 1d

9 2434N/80£1d/8091d/86Y 1d
9 L4TIANVOL VOO TdVEYTd  —

L JNVE

0_£0M10d/8981d/808 18z 1d
0" 110d/V9E 1dVOE TP 1d

NLINI.8SE 1. 8621/, 8621d
1S/.VS€1d/.V621d/-VEZ1d

0S/8ve1d/a8z1d/822 1d
MIOONYETAVEZ1dVEZ 1d

.8e€1d/.8.21d/.8121d
VaVEETd/v VLTI VIZTd

NIdSSO/82€1d/8921d/8021d
NSIdSSO/VZE1d/VIZ1d/V0Z1d

.81€1d/.8521d/.861 1d
1940/ V1€1d/.VSZ 1d/- V61 1d

3INOQ/80E 1d/8+Z1d/881 1d
NINYHOON/VOE Td/VZ1d/v8L 1d

.8621d/.8621d/.8L11d
V621d/ V2T LLTd

88271d/8221d/891 1d
V8Z1d/VZZ1dIvoL1d

.8/21d/.8121d/.8511d
WVL21dYAZIdYS T

8921d/8021d/8r1 1d
V9Z1d/VOZ1dVYL1d

.8521d/.8611d/.8¢1 1d
VYT 1dlv- V61 1dv-VELTd

arz1d/88Ld/azi1d
VrZ1d/veL1dveL1d

.8621d/.8211d/. 81 1d
VETIdLYLLIdLY LD

8221d/8911d/801 1d
VZZ1d/¥9L1dIvoL1d

-8121d/.8511d/.861d
VIZ1d/YS11dY61d

861 1d/8v11d/881d
V6L 1d/VP L 1dIved

.8811d/.8€11d/.8.1d
V8LIdLYEL YL

4211d/8211d/891d
VLIdVZI IV

.8911d/.8111d/.851d
vaVOLTd/ YL VS Td

€511d/801 1d/av1d
VSL1d/VOL 1Y Id

-8¥11d/.861d/.861d
VPL1dLY6TdLVETd

£ 243uN8S1d/8rIdIaTId
L 1ATINVS TN IAVE 1D

0]

¥8PvOadd 1a
212dX41 vin

12 Sy_DlegzdX
T by DUegzdX
9T S iuegzax
ST 2v Duegzdx 0%/0€/LT = 39p30 oI
Al Tv_[wueazdx yoeez 500 = 1
o 0% Juegdzdx andut s0a =
o/1 sant = &
p4l 66_DleazdX
2l 8¢ DUegzdX _
0_¥OM10d/8628d
Al LE_Diuegedx SE_piuededx 1) =
T T s e ——gTay-| 0 ¥L10d/VEEadIveeadvezad
T S¢_piueggdx £€_PIUEGZdX 12
e v 2Uegedx 2€ PluEgzdX 142
ad
> €€_/iuegzdx 1€_piuegzdax T Teag
ar 28 DeazdX 08 PHUeELdX T
2 1€_Duegedx 62_piuegedx [C14:) m"wmm@wmmﬁwmmm
22 0F [uegzdx 8 PIUEEZdX kg
T 62_piuegedx L _puEgZdX 1A
T 82 Dluegzdx 9 piuegzdx 7T w
T 12_Diuegzdx SZ_piuegzdx. 29 W
H 9z DiuegedxX vZ piuegedX 22 ~
il 57 pueazdx FARZIEI T =
g vZ DiuegedxX 2 PiuEgzdX 2
ad
H £2_Diueazdx 1Z_piueazdx T aq
TH 72 DeazdX 0¢ piuegzdx  OF
TZ_[wueazdx 61 pieazax U _
T ¢ 0eazax 8 pugacdx  02d -
a.v8d/aL
H 61_2iuegedx Z1_piuegedx 7T
T ST DUeazX ST puEaax —PIM | VAr8d/vLvadiveead
iZ] L1_Diuegedx Si_piuegedx 0]
Z] 91 buegedX PLpiUBgzdX vin
T S1_Diuegedx €1_piuegedx 12
=] vl 2uegedx 21 piuegedx
vad
£l €1_Duegedx TT_piueazdx 1223 (vad
=] 7L DeazdX 0L PIUeECdX 23
El 11_DuegedxX 6_pueazdx k12
iZ) 01 iuegzax § plueazdx | VB
€a 6_iuedzdx £ piuegzdX Ll p8d
va § Jueazdx 9 plueazdx Elas
LE] 1_Diueazdx LE_piuededx [24:) H
£l 9 DueazdX 9€ piUBEZdX ]
V_NIZOT1d9_ 0¥ 1/80.84/8298d/8rvad
1a S_iuegzdX S_PiUEgzdX 123 Vot "
— o oraiax S e 57— ¥ NI"L111d9 0N 1v0.8d/Ve98dviread
V_84_0T1d9 0¥ V/8L.8d/8E98d/a5yad
D € pueazdx. € piueazdx BTX | i -
=l s L T V¥ 84 LT1d9 0¥V .8d/vEoadvsbad —
g I_Diuegzdx I_piuegzdx 8T wwmwm&wwm
€0 0 ZWeazdx 0 PiuEgzdX 7

S JNVE

0_50M10d/8/£8d/8.£8d/8828d
07 G1X10d/V.£8d/V.€8d/V8Z8d

89e8d/89e9d//28d
V9e8d/VIEad/VLZad

95€8d/8568d/8928d
VGe8dIVGEad/VIzad

9YEad/avead/aszad
VvEadIVPESdVSZad

aeead/geead/arzad
WWEEBd/YEESd/vWrZad

g2£8d/8zead/aezad
VZeadIVZEadIVEZad

glead/aread/azead
Viead/viead/veead

90£8d/80£8d/8128d
V0£8d/V0Ead/VLZ8d

96284/86284/9028d
V628d/V628d/V0z8ad

8828d/88284/8618d
V828d/V8zad/v6Lad

8/28d/8./284/8818d
V.28dIV.28d/v8Lad

9928d/8928d/8.18d
V928d/V9zad/vLLEd

ad

STav 1S oueazax
vrav 05 Swuedzdx

423 67_owuedzdy
(428 G

2rav 7v_owegzax
€AV 9% oluegzdx

[O14:15 Sv_owiedzdx
v vy Mgz

58V €7_owedzdx
e 27 ouegzax

TIT 17 oueazax
438 0V Siedzdx

X 6¢_ouedzdy
[4aa4 LY

78V 7€ owegzax
98v 9¢ owuegZdX

Sav G¢_owiedzdx
7av Ve wuedzdX

£¢_owuedzdy
T 2¢ owuegzax

0wV T oueazax
W 0€ SWuedzdx

T8V 62_owuedzdx
2av EAEEE Y

V528dIV52ad/volad

arz8d/arzad/ast8d
ad

5 72 omegzax
BYY 92 owegzax

) 5Z_owiedzdx

gezad/gezad/arled
VEZadIVEZad/VrLEd

18d

22 vZ Siuegedx

U2y £2_owedzdx
Yas 22 oegzax

VZZ8dIvezadivel ad

aizad/g1zad/aziad
Vizadivizadvelad

L8d

TZ_oueazax
VY 0z Suedzdx

2 61_owedzdy
2 G

V0Z8d/V0Z8d/VLL8d

861.8d/86184/8018d
V618d/V618d/v0l8d

98194/8818d/868d
v818d/V8L8d/v68d

9.18d/8.18d/988d
V.18dIV.18d/v88d

99194/8918d/8.8d
V91L8d/voL8d/v.8d

§518d/8518d/898d
WSH8d/VSL8diY98d

oTTT 71 omegzax
3 91 owegzax

28 S1_owiedzdx
2 EEEEZS

X €1_owedzdx
2 71 owegzax

I TL_oueazax
S 0L Swiedzdx

22 6_oiueazax
2 § SIUEECdX

B 7 oeazax
E 9 oUEaZdX

ON

V_84_071d_0T1858d/858d/858d
V84 LT1d OTIVSEdVSEdVSad

_ Y NI_O1d OTvaradiarad
VNI LTId OTIVPEdVYEdvYEd

S z434Ngegd/aead/aead
S 143UNVESd/VESd/VESd

il 25 SuegedxX

o ERCIEEIZ
o 7 oHUEaCdX

X € ouEazax
i 7 oIEazdX

L 1_owegzdx
7 0 SiUEazaX

¥8Pvoadd a
Lizdxd 8N

20



LatticeXP2 Standard

Evaluation Board User’s Guide

1 I z I € I T T S
(AN < EEELE | |
woa> | @
Jequnn wewnsog | ez = 1X0LaH
T ING
seoepeu| BupweiBoid ZdxX 0INOD
LU}
7930 _gdX o
2116 O "o10g; €930 ¢dX
10 @100 3N sssq 9930 2dX g
uopeiodioy some 5
d $533_ZaxX Ef

Interfaces

ing

P2 Programm

X

ice.

1a a 6dl
IX2HaH 6933 ¢dX b
g Yooer 8930 2dX 4 s
Zu3avaH i@mﬂ ’ - aeer
= e 0 AE £+
. Iopesy sAeTS IdS TdX
T 1X2HaH LX2HaH .
1a 1a =
2¥3avaH  g¥3avaH
3 oer zer : !
< .
N o 2070”0/
20707 HINS 8010S iq
ia id an.
IX0LQH LY L N IxoLaH 20007 ¥MWS  1a 1dSTHAWS L 9z9)
Loby = 1a My ved sn ~
0INOD = oo =
NHO_LINT 7539 _¢dX (413 T ww\v 2 7aCu
€930 ¢dX ) ¥13 S —
ZOVIr 2dX s o §930 zaX m&mt
Z 4 7930 ¢dX FidI~dL
€OVIF ¢dX )
o]
NHO UNVH505d NNVH505d i2 J ind \
TOVLT ZdX 09VLI" 2dX € A E Z0007WMS 10
NIVHO OQL 378v0 0aL sou o oeod |
e AE €
L ver
AETE
5530 NRVE908d =
Iopesay HVILL ZdX ERRZ NIINT
€930 2d ENel]
1 %) |
7 g IXEQH 15
re2o z-1 N 1g Xo0T8r 09; T
Bututewy oal €¥3avaH [@O
6zr  sar 01 0530 cax e iepesH 10
ZXE HIQVIH SIP
R 20v0 HINS  DZOV0 HINS
i 1a a ia 1a
ALY ALY
d0078F 0078 00TEr ¢ ‘ssn
(=18 Ed 3
var ear zar
AETEx —
MSTINS .
It = - -
A Aoy . NOLLNGHSNd = =
€0907OMS ~ ING | €090 OMS ~ INg 1241 NAvEO0Hd vMS uLINT
o N0 g £2-10S £2:108
14 dl, 1a d. a
AN - = oudl NIINT L1I8ELSSE s2dl’ SNoa L1geLSSE
€090°0MS  ING | [€090 Oms  ING €0 @
4o 9 o €0 Y
g g
inx 2 2
£090HINS 1a » >
PRI £090" NS 7 €000 ams 2 €090 QNS
0OVIr 2dX_id ¥2_DIIEGOX _ 1a > _1a 7 _
£OVLF 2dX 5K - €2 DIBE0X . Q3T MOTIEA Ly =g g [SERRTEERE)
£090"MINS 1a 1a zia ola
o o
2 2
20907 HINS 20507 HINS 20907 HINS
£090"HINS 1a 1 1a a
O AAZY oy oy oLy
ZOVIr 2dX o EIMEICEE 864 66 164
318v0 04l oaz ~ 11 DIEE0X.
£090"UINS 1a
o el
£ 0IOVAr Zax 8¢ 01 PIeEOX AE e+
v T z T € T 3 T S

Lattice Semiconductor

Figure 8. Latt

21




LatticeXP2 Standard

Evaluation Board User’s Guide

Lattice Semiconductor

Figure 9. LatticeXP2 Bypass Capacitors
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Figure 10. Peripherals and Clock Inputs
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Figure 11. D/A, A/D, 7-Segment and RS232
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Figure 12. Compact Flash, LVDS, Switches and LCD
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Figure 13. Asynchronous SRAM
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Figure 14. Prototype Grid
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Figure 17. 3.3V Power Converter
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Figure 19. USB Download PHY
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Figure 20. MachXO Power
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Figure 21. MachXO Banks 0 to 3
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Figure 22. MachXO Banks 4to 7
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Figure 23. Placement Proposal

=) T ) 3 @ T <
S
32
&
5
<
El,
] g
i 1
sﬁ 5
g3 2 B
c® 3 |
= H
,§ c |2
H 3 3 55 H
O~ £
BE ol®
£ 2
a & = ﬁ% 2 8o g
©
H N [
n
&
o
n
) T G L3 @ T <

36



	Introduction
	Features
	Additional Resources
	General Description
	Functional Description
	Power Supply
	Programmability
	USB Download Cable
	LatticeXP2 JTAG Access
	ispPAC-POWR607 JTAG Access
	SPI Slave Connection
	MachXO JTAG Connection

	LatticeXP2 and Support Interfaces
	Push-Buttons and Status LEDs
	Global Output Enable
	Prototype Grid

	LED Displays
	Switches
	Oscillator and Clock Inputs
	Differential/50 Ohm Input/Output
	Power Supplies and Supply Control
	ispPAC-POWR607
	Bellnix DC/DC Converters

	LCD Connector
	RS232 Interface
	Compact Flash Connector
	Mixed Signal Support
	Analog to Digital Converter
	Digital to Analog Converter
	Digital Potentiometer

	SRAM

	Ordering Information
	Technical Support Assistance
	Revision History
	Appendix A. Schematics



