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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/0O 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

* 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 1/O is driven to V.




LatticeXP2 Standard
Lattice Semiconductor Evaluation Board User’s Guide

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

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
SW1-0 AA3
SWi1-1 AA2
SW1-2 AA1
SWi1-3 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
Jé 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 /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 Ccs8 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.
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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 C18 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.
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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 1/0

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@Ilatticesemi.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



LI

T 7 7
Ho
Ho
2
e @E28200 (0,45
XP2Bank0 [0.51 ~ XP2_VCORE XP2Banks_[0.45]
1@ xp28ank_0.51] oo Banct [0 25 - XP2Barks [0 45
P ez vecaux B s S P28k, 1. 45] Y
2ROy 005 i | XPZVCCAUX
XPZBanc (0,45
OBty 2500 10.45) Prope
Xez8anc 0,45 . XP2 veCion 7
BB LDty o500k 10451
XezBarka 0,57 . ;
R Ol ey 250004 0.57) XP2 JTAC.3) 0
XpzBorks 0,52 _TAGO.3]
R Ly o5ark 10.52)
R Lty 2500 104
— asv Hs
XPZBang [0 45 s .
ol Ry 57 [0.45) W2V VADJ
= i ONFIG e -
: F U
e 3V 412V VAD. i D — i3 sv
20202008 042y o6k 0.45)
POWER ,
xpz_veore It
xp2_vecaux l—E2YECA
H
BPASS page 6
X0B2r%0 [0.23 -
4 XOBank0_[0.23] XOQBarké 0.27]
XOBanki 1o 28 x0Banks_[0.271 9}
9 xOBark1_[0.28] XOBarks Jo.19)
XOBanko1 0.1] ) XOBarks_{0.19] 4t
S ankt 11 {® x08arior oy
; rral PZBanc 10 02 025 g oo X0Barkds_.1]
/e a3 or XPZBan 34 X0Barke_ a0k 1027
] P XoBarks (0,271 49}
soan s o8 5 Ol 0Z
8k 79 XP2Banks 36 XOBank7_[0.25
T8k 75 XpZbanke 20
5 o 8k XpZbanke 52
i ZEETA arke a1 -
0TE 5 2BankT” use
7 i i XP2Barks
T s 2800 PZBanks
7 5y 2800 arke
: I3 2k e —
4 XPgBank0 27 Zhor) 3 —
& XPzsan0 22 2ok 1 XP2Banks 4 osanks 15 —
2z i Joananio i XOBank3 15 XPz8ankz
XPZbanke 20
e
£QID SWTCHO g
— B 10 ) WITCH. .
seco
P seco.7)
X L0001
Di0.10] 4
XOBana 1
LS 70, 3) e s

LvDs_cpo.3) @

Rs232.0.3)
15210, e

DAR.S)

R

— e @e0. ) XP2Bank2
cuond ot
P .co0.n P2Barko 5T xpzmanis 2
- CF[D.45] 9 I PoBanky 43— XPZBark5 3
Mvceos 0 PZsan 41—

Perperais - P2Banks

soljewayas 'y xipuaddy
101oNpuUoIIWSS 3211k

pieog uopenjer3 piepuels zdxasie] p ainbld

o
XP2Bank5_19 .
s 0 —
D sRaM_AD.17]
SEAN KD sEANO0I0, —
S0y A BED0.3] SRAM_D[0. 3119
s e —
W srRam_CE[..1]
— o
seve oo
T P SRAM_OE .
o e 10 —
xor0ans 48 - aicoSamiconhciorCororaon
c e — . 555N oo 1
o XP2i Placement Page iilsboro, OR 67124
XP2 Standard Evakaton Board
TR ——
7 g 7

apIny s_asn pieog uoienjeny

piepuels Zdxaame




81

XP2_JTAGO

XP2_JTAG3

LFXP217
FPBGA484

— e

XP2_CFG[0..10)

VCCIoo

veeion

VCCIo2

K1

VCCIo3

VCCIO4
VCCIOs
W1
VCCIOB
VCCIO7 E2
XP2_CFGO
XP2_CFGZ

VCCIOn
VCCIOn
VCCIO0
VCCIoo

VCeIot
VCCIot
VCCIOt
vceiot

vceioz

VCCIo3
VCCIO3
VCCIO3
VCCIo3

VCCIOs
VCCIOS

VCCIOS
VCCIOs
VCCIOB
VCCIOB
VCCIO
VCCIos

vcelo7
VCCIo7
VCCIo7
vcelo?

CFGO
TOE

28200 (0.5
B2B200 10,35
2B 10,45
2RO 10,83

X282 [0.37]
BB 10,52

o XE28046 0,45
e XE2B3N 0,45

@ XP2Banko_[0.
@ xP2Barki_[0
@ XP2Bank2_[0

@ XP2Bank3_[0.

o

XP2_BAN|

page 3

@ XP2Bankd_[0

@ XP2Banks5_[0

@ XP2Banks_[0.

@ XP2Bark7_[0.

37

XP2_BANK_4_7

Page 4

atice Torporation

555 NE Moore Ct
Hillsboro, OR 97124

3

XP2 Power and Configuration

26 | Document Number
B <Doc>

ne7 G ainbi4

JUOD pUB JdMOd Zd X!

einbi

1

uoil,

1019NpuUo2IWaS ddie

apIny s_asn pieog uoienjeny

piepuels Zdxaame



61

I

u7D LFXP217
DI FPBGA484.

XP2Banki 0 E1z
XP2Banki_1 Ei8

XP2Banki_2 ci8
XP2Banki 3 19

XP2Banki 4 A20
XP2Banki 5 D19

XP2Banki_6 D17
XP2Banki 7 Dig

XP2Banki 8 A21
XP2Banki 9 A19

XP2Banki_10 ci5
XP2Banki 11 Di5

XP2Banki_12 E14
XP2Banki 13 E15

XP2Banki 14 G13
XP2Banki_15 G14

XP2Banki_16 F14
XP2Banki_17 D14

XP2Banki 18 fouts
XP2Banki 19 ci7

XP2Banki_20 BIZ
XP2Banki 21 Al8

XP2Banki_22 F13
XP2Banki 23 G12

XP2Banki 24 E13
XP2Banki 25 C14

XP2Banki_26 B16
XP2Banki_27 A7

XP2Bank1_28 B15
XP2Banki_29 A6

XP2Banki_30 G0
XP2Banki 31 Gi1

XP2Banki_32 E12
XP2Banki_33 D12

XP2Bank1_34 B14
XP2Banki_35 A5

PT46A/PTE4AIPT72ANREF1_1 =

PT46B/PT64B/PT72B/VREF2_1

PT45A/PT63A/PT71AIURC_GPLLT_FB_A
PT45B/PT63B/PT71B/URC_GPLLC_FB_A|

PT44A/PT62A/PT70A/URC_GPLLT_IN_A
PT44B/PT62B/PT70B/URC_GPLLC_IN_A

PT43A/PT52AIPT52A
PT43B/PT52B/PT528

PT42AMPTS1ANPT51AN
PT42B/PT51B/PT51B

PT41A/PT50A/PT50A
PT41B/PT50B/PT508

PT40A/PTA9AIPTA9A
PT40B/PT49B/PTA%8

PT39A/PTABAIPTA8A
PT39B/PT48B/PT48B

PT38A/PTATAIPTATA

PT38B/PTA7BIPTATB -

PT37A/PTA6AIPTA6A A

PT37B/PT46B/PT46B

PT36A/PT45A/PT45A
PT36B/PT458/PT458

PT35A/PTA4AIPT44A
PT35B/PT44B/PT44B

PT34A/PTA3AIPTA3A
PT34B/PT43B/PT438

PT33AMPTA2ANPT42A
PT33B/PT42B/PT428

PT32A/PTA1AIPTA1A
PT32B/PTA1B/PTA1B

PT31A/PT40A/PT40A
PT31B/PT40B/PT408

PT30A/PT39A/PT39A
PT30B/PT39B/PT398

PT29A/PT38A/PT38A/PCLKT1_0
PT29B/PT38B/PT38B/PCLKCT_0

BANK 1

BANK 0

PT3A/PT3APT3AVREF1_0
PT3B/PT3B/PT3B/VREF2_0

PTAA/PTAA/PT4AIULC_GPLLT_IN_A
PT4B/PT4B/PT4B/ULC_GPLLC_IN_A

PTSA/PTSA/PTSA/ULC_GPLLT_FB_A
PT5B/PTSB/PTSB/ULC_GPLLC_FB_A

PTEAMPT15AMPT15A%
PT6B/PT15B/PT158

PT7APT16A/PT16A
PT7B/PT16B/PT16B

PTBAPT17APTI7A
PT8B/PT17B/PT17B

PTOA/PT1BA/PT18A
PT9B/PT18B/PT18B

PT10APT19A/PT19A
PT10B/PT19B/PT198

PT11A/PT20A/PT20A
PT11B/PT20B/PT208

PT12A/PT21AIPT21A
PT12B/PT21B/PT21B

PT13AIPT22A/PT22A
PT13B/PT22B/PT228

PT14AIPT23A/PT23A
PT14B/PT23B/PT238

PT15ANPT24ANPT24AN
PT15B/PT24B/PT24B

PT16A/PT25A/PT25A
PT16B/PT258/PT258

PT17AIPT26A/PT26A
PT17B/PT26B/PT268

PT1BAIPT27AIPT27A

6 XP2Bank0 0
E6___ XP2Bank0 1

A2 XP2Bank0 2
B3 XP2Bank0 3

EZ XP2Bank0 4
G7___XP2Bank0 5

D6 XP2Bank0 6
D5 ___XP2Bank0 7

Ea XP2Bank0 8
ER _ XP2Bank0 9

C5 __XP2Bank0_10
C4 XP2Bank0 11

A3 XP2Bank0 12
Ad XP2Bank0 13

CA__ XP2Banko 14
C7___XP2Bank0 15

H7 ___ XP2Bank0_16
7 XP2Bank 17

A5 XP2Bank0 18
A6 XP2Bank 19

B6 ___ XP2Bank0 20
B7____XP2Bank0 21

D8 XP2Bank0 22
8 XP2Bank0 23

E9  XP2Bank0 24
Fo XP2Bank 25

A7 ___ XP2Bank0 26
B8 XP2Bank0 27

A8 XP2Bank0 28
A9____XP2Bank0 29

D9 XP2Bank0 30
0 XP2Bank0 31

T18B/PT27B/PT

PT19A/PT28AIPT28A
PT19B/PT28B/PT288

PT20AIPT29A/PT29A
PT20B/PT29B/PT298

PT21A/PT30A/PT30A
PT21B/PT30B/PT30B

PT22AIPT31A/PT31A
PT22B/PT31B/PT31B

PT23A/PT32A/PT32A
PT23B/PT32B/PT328

PT24ANPT33ANPT33AN
PT24B/PT33B/PT338

PT25AIPT34A/PT34A
PT25B/PT34B/PT34B

PT26A/PT35A/PT35A
PT26B/PT358/PT358

PT27AIPT36A/PT36A
PT27B/PT36B/PT368

PT28A/PT37A/PT37APCLKT0_0
PT28B/PT37B/PT37B/PCLKCO_0

F10 ___ XP2Bank0 32
E10 ___ XP2Bank0_33

B9 XP2Bank0 34
B10___ XP2Bank0 35

A10 __ XP2Bank0 36
A11__XP2Bank 37

D XP2Bank0_38
C XP2Bank0_39

G8 __ XP2Bank0 40
Go___XP2Bank0 41

B11___ XP2Bank0 42
A12___XP2Bank0 43

B12 __ XP2Bank0 44
A13___XP2Bank0 45

E11___ XP2Bank0 46
Clz___XP2Bank0 47

E: XP2Bank0_48
F12___XP2Bank0_49

B13 __ XP2Bank0 50
Al4___XP2Bank 51

u7C  LFXP217

ol EPBGA4B4
XP2Bank3 0 2
XP2Bank3 1 18 !
XP2Bank3 44 TV S
XP2Bank3 45 IVET et
XP2Bank3 2 wig

PRA7A*/PRE3AMPR!
— PR47B*/PR53B*/PR59B"
XP2Bank3 4
XP2Bank3 5 0

XP2Bank3 6 Y20

PRASA'/PRE1AYIPRSTA"

TXPoBanka 7 Y19 . ¥ )

XPoBanks 7 PRA45B*/PR518/PR578
XP2Bank3 8 R16
XP2Bank3 & T1

XP2Bank3 10 20
XP2Bank3 11 V20

PR43A*/PRAIA*PRSSA® =

PRA43B"/PR49B"/PR55B"
—XPBank3 12 U1 |

S TORE) PR42A/PRATAIPRS3A
PRA42B/PR47B/PR538

ot R18 | pRa1A"PRABAIPR!
PR41B*/PRA6B*/PR52B"

XP2Bank3 16 P16

XP2Bank3 17 P

XP2Bank3 18 122 | o

AR L PR39B*/PRA44B"*/PR50B"

XP2Bank3 20 T21

XP2Bank3 21 T20

XP2Bank3 22 p1a

XP2Bank3 23 R19

XP2Bank3 24 Ni7
XP2Bank3 25 N16

PR37A"/PRA2A"PRA
PR37B*/PRA42B*/PR48B"

PR36APRATAPRATA

XP2Bank3_26 R21

1B/PRA4T7!

XP2Bank3_27 R20
XP2Bank3 28 P

PR35A*/PRA0A"/PRA
PR35B*/PRA0B"/PR46B"

XP2Bank3 29 R22

XP2Bank3 30 P21
XP2Bank3 31 P20

XP2Bank3_32 P18
XP2Bank3 33 Ni&

XP2Bank3 34 M22
XP2Bank3_35 N22

XP2Bank3_36 M21
XP2Bank3_37 N21

XP2Bank3 38 Miz
XP2Bank3 39 Mi6

XP2Bank3_40 M19
XP2Bank3 41 M20

PR
PR33B/PR39B/PRA5B

PR32A*/PR3BA"/PRA4A®
PR32B*/PR38B"/PR44B"

PR31A/PR37TAPRA3A
PR31B/PR37B/PR43B

PR30A**/PRIBA*MPRA2A

PR30B*/PR36B*/PR42B*

PR29A/PR3SAPRATA
PR29B/PR35B/PR41B

PR28A*/PR34A*PRA0A™
PR28B*/PR34B*/PRA0B*

PR27APR33APR39A
Pi

XP2Bank3 42

K21

XP2Bank3 43 21

PR26A*/PR32A"/PR3BA*/PCLKT3
PR26B*/PR32B*/PR38B/*PCLKC3_0

BANK 3

BANK 2

E1 XP2Bank2 0

F16 XP2Bank2 1

PR3A*/PRIA*/PR14A*
PR3B*/PR9B"/PR14B"

PRAAIPRI0A/PR15A
PR4B/PR10B/PR15B

F18 XP2Bank2_2
F17 XP2Bank2 3

B20 XP2Bank2 4
20 XP2Bank2 5

E20 XP2Bank2 6

PR5AY/PR11A**/PR1
PR5B*/PR11B*/PR16B*

PRBAIPR12A/PR17A
PR6B/PR12B/PR178

PR7A"/PR13A*/PR18A*
R

D20 XP2Bank2 7

G15 XP2Bank2 8
G16 XP2Bank2 9

Giz XP2Bank2_10
Hig XP2Bank2 11

R13B*/PR18B

PRBAIPR14A/PR19A
PR8B/PR14B/PR19B

— PROA*/PR15A"/PR21A"
PR9B*/PR15B*/PR21B*

PR10APR1BA/PR22A
PR10B/PR16B/PR22B

B2 XP2Bank2 12
c21 XP2Bank2 13

H20 XP2Bank2 14
G20 XP2Bank2 15

E19 XP2Bank2 16
F19 XP2Bank2 17

120 XP2Bank2 18

PR11A*/PR17A*/PR;
PR11B*/PR17B*/PR23B"

Hio XP2Bank2 19
B22 XP2Bank2 20

PR15A*/PR21A*/PR27*A
PR158*/PR21B*/PR27B*

PR12APRIBAIPR24A
PR12B/PR18B/PR24B —
D: XP2Bankz 22
PRIZANPRIOA"V/PR]
8 y « [E22 2Bankz 23
PR13B°/PR19B"/PR25B XP2Bank 23
R H16 XP2Bankz 24
o 11 XP2Bankz 25

19 XP2Bank2_26
18 XP2Bank2 27

R £20 XP2Bankz_28
F21 XP2Bankz_29
PR
a2t XP2Bank2_30
PR17A°/PR23A/PR
PR17B/PR23B"/PR29B* —
. a1 XP2Bank2_32
it XP2Bankz_33
PR
L Lk XP2Bankz_34
PR19A‘/PR25A"PRI1A
PR19B*/PR25B"/PR31B* —
I XP2Bank2_36
i XP2Banks 57
PR PR2TAPRAYA |-HEL— SR
PR21B*/PR278"/PR33B"
16 XP2Bankz_40
16 XP2Bankz 41

PR23A*/PR29A*/PR35A*
PR23B"/PR29B*/PR35B"

9 XP2Bank2 42
8 XP2Bank2_43

XP2Bank2 44

PR24A/PR!

LKT2_0

PR24B/PR30B/PR36B/PCLKC2_0

K22 XP2Bank2 45

- XP2Banko [0.51
XP2Bankt_[0.35] < —SemeXE2B20K1 0,35
et 0 4 XP2Bank2 [0.45
k5 [0.45] < SemE28203 10,45

atiice

555 NE Moore Ct
illsboro, OR 97124

e
XP2 Banks 0-3
Tze oV
B <Doc> 000
ate: Fheet 3 of 1)

€ 01 0 syueg gdxadineT 9 ainbi4

101ONpUOdIWAS d211e

apiny s as pieog uoienjeay

piepuels Zdxaame



0¢

5 T T I 3 I I .
uB LFXP217 u7A LFXP217
DI FPBGA484 DI FPBGA484
‘“gg::g ? PB3A/PB3AIPB3ANVREF1_5 72ANVREF1_4 13 iggg:::z ? iggg::g ? §3 PL2A/PLAAIPLSAVREF1_7 —  PLASAPLEOA/PL7TOANREF1_6 M—igggz:g ?
—XE2Bane 1____UB | pp3p/pB3BIPB3BIVREF2 5 72BVREF24 PL2B/PLAB/PLSBIVREF2_7 PLA9B/PLB0B/PL70BIVREF2 6 [~A——XF2Ba0e 1
P 7 B ———
Jronans £ e LC_PLLT_IN_A [ PBASA/PBO3APBT 1ALRC_GPLLT FB A [HEL JEgban 2 Jrehand £ BT pLaatpLOAPLIAA: PLABAPLS3APLEOA $hghans £
LC_PLLC_IN_A PB45B/PB63B/PB71BILRC_GPLLC_FB_A PL3B*/PLOB*/PL14B" PLABB/PL53B/PLO0B [~ ———— 2202

—JP2Banks 4 VG | pasapeSARBSAILLC PLLT FB_A PBAIAPBEAPBTOMLRC_GPLLT IN_A A8 — — 1] PLANPLIOAPLISA PLATAYPLEIA N PLEOA (AAS — XPZBanb 4

—XEZanS 5 UG | ppsppBSBIPBSBILLC_PLLC_FB_A PBA44B/PB62B/PB70B/LRC_GPLLC_INA PLAB/PL10B/PL1SB PL47B*/PL538"/PL5gB" [A——XFZBaNe 5
XP2Banks 52 Re | o, N T — £ pLoapL1 1A PLIGA™ PLAGAPL52A/PLSSA (I ——XF20an0.6
26 NC/PB59B/PB67B PLSB*/PL11B*/PL16B" R e

— R VA paoanPBISAYPBISA® |us ___xpadenks s
— PBOB/PB15B/PB158B PB4 T Xoanona s Di] PLOAPLIZAPLITA el J5—§Egg::tg :
o 8 PBA43B/PB52B/PB528 PLOB/PL12B/PL17B PLASB*/PL51B*/PL57B"

— et ——1I8 | pa7APB16APBI6A Rz XPoBanko 10

—XB2Band 9 Ta | pe7pppienipBisE 1AMPBS1A 1‘5 iggg:::z g iggg::g :? E‘ PL7A*/PL13A/PL18A® PL44A/PLS0A/PLSGA iii?m 1?

) ) ) RG _ XPoBank6 11
ormans 10 S PL7B*IPL13B*/PL18B PL44BIPLSOB/PLS6B

TTXP2Banks 1T we | . . T
— PBEB/PB17B/PB17B PBA1 s Aesbanit F T £ PLOAPLI4APLISA g AN W — 7
o 1 [ PLBB/PL14B/PL19B — PL43B*PL49B*/PL55B
XP2Banks 13 7 A R — ELL bl gas/pL1SAYPL2IAT - PLA42A/PLATAIPLSIA FSLTTORD
oamans 16 1 ankd 1 ank 1{ bl oB*/PL15B*/PL218" PL42B/PL47B/PL53B [Ad—~F28ane 1o

— P2 PBIOAPBISAPBI9A

—XPand 15 Y8 | pgiop/pR19BIPB19B PB3OAIPBASAIPBASA (14 — — ES | pLioaPL16APL2A R o — T
e 1t " 1 an — E4 | pL10B/PL16B/PL22B PL41B*/PL46B*/PL52B" [(R4—XP2BaN@ 17

PB1 it e b
b 1 o P
XPoBan 17— 10| 8! PB3EAPBA7APBA7A [HILIA—XEZ0and 16 — H pLy1aypLI7AYPLOA" PLAOAPLASAPLSTA SR
EoBanS 16 7B/PB47B PL11B*/PL17B*/PL23B* - o PLA0B/PL4SB/PL51B
— a9 pB12APB21APB21A L
—XP2Band 1 W | pgioppR21B/PB21B — PB37A/PBA6APBAGA [-AE: g ;;ZS:::: 15 iggg::g 3? 2 pL12APLISAPL2AA g 2 PL39ANPLA4ANPLEOA™ -B2—— §§§§§2E§ g?
PL12B/P18B/PL24B PL30B*/PL44B"/PL50B" (12— XFZBANC 2
S e PB13AIPB22AIPB22A 16 XP2Bankd 20 XP2Bank7 22 H1 & = oAz Xeman o
PB e o o1 AR H PLI3APLIGA W PL2SA™ PL3BAPLASAPLA9A [-22 IR
oo 22 n PB PL13B*/PL19B*/PL25B* PL38B/PL43B/PL49B

—JEBanG 22____T10 | pp14npE23APB23A M XP2Bank4 22 XP2Bankr 24 P4 XP2Bank 24

—XP2BankS 23 V10| pgi4pipe238/PB238 Z o XP2Bankd_23 XP2Bank7 25 58] PLIaAPL20APL2GA PL37A*/PLA2A/PLABA* s
S . gle PL14B/PL20B/PL26B PL37B"/PL42B*/PLagE" [(PO———XF2Bane 28

P8 Nz XpaBanke 26
Z T1 El i 151 pL1sB/PL21B PL27B" PL36B/PL41B/PLA7B 20
XB2Banks 26 PB16AIPB25APB25A A |1 Xrosemé gs
P P:
—XP2Bankd 27 AA9 | pp1gpiPB25B/PB25E PB3 ST N Xoaaong 53 41 PL1BAPL22APL28A PL3SA"/PLAOA/PLAGA" XegGans 28
A2 L . " [
oo 25 [ PL16B/PL22B/PL28B PL35B"/PL40B"/PL46B’

—XP2Bankd 20 AR3 | pg17p/pR268/PB26B PB32A/PBA1APBA1A g;g ;;ZS:::: gg iggg::g ;? ﬁ* PLA7A*/PL23A"/PL29A" r PL33A/PLIGA/PLASA [y igism g?
[—— PB32B/PB41B/PB41B PL17B*/PL23B*/PL29B* PL33B/PL39B/PL45B

— e S AL pg1gAPB27APB27A

" P:
XP7Banks 31 0] P PE31 i e el 251 PL1BA/PL2APLIOAPROGRAMN PL32AYPLIBA"/PLAaA -E2—SE2BANGS2
R PB PL18B/PL24B/PL30B/DONE PL32B*/PL38B*/PL44B" [P —Z-E0an@ 28

—JEZBand 32 T11 | ppioapB28APB28A XP2Banks 32 XP2Bankr_34 NG XP2Banké 34
XP2Bankb 33 11| poton/paoss/PBass s S o o 31 p19A"/PL25A"PL31AYICFGT PL31A/PLS7A/PLA3A XP2Banke 3
XP2Banks 34 1 =0 e 14 P 19B*/PL25B*/PL31B" PL31B/PL37B/PL43B [NE—XP2Bank6 35

— P —ABL | peooaPB20APB29A T

—XP2Bankd 35 ABS { paoog/pB29B/PE29E PB29APBIBAPBIBAIPCLKT4 0 [-ABI0 _JEZRaNC 31 o3 5] PL2ONPLIAPLIZACSSPISN ot e Jﬂ—iggg:;g &
oo PB29B/PCLKCA_0 PL20B/PL26B/PL32B/CSSPIN PL30B*/PL36B"/PLA2B"

—JEZBanG 8 ABG | pg)iopB30ARB30A = XP2Bank?_38 | a3 XPoBankb 38
XP2Banks 37 AB7 | oo 1A PRaoRPEI0s —Panamr e PL2APL27APLEBA™ PL2OAIPLISA/PLATA [\ XP2Banké 30
s 35 s 10 —XPeBankl 39 M2 {py54p+/pL27B4/PLI3B" PL29B/PL35B/PL41B

— G A2 | pgoonPBITAPBI1A b

- Dos input _XPoBank7 40 g | M4 XP2Banks 40

—XP2Bankd 39 Y111 pg)onipe3iB/PB3IE | 7 bas resen ot PLZZAPLZBALIAAICCLIC sy M—iggsz:g i
oo 10 —XP2Bankd A1 K7 | by 2op/pI 28B/PL34B/SO PL28B*/PL34B*/PL40B*

— e 28— T12 | peosapBa2APBIZA

& = 10 Order = 17/30/40 _XPBank7 42 15| M6 P2Bankb 42
XeZhans 11y | HO2ARBIAREIA XedBanks 42 PL2IATIPL2OA/PLISATSI PL27ARLI3APLIOA (-2 2 LT
b 42 A L0 i 93B+/PL29BY/PLISBY/INITN PL27B/PL33B/PL39B

— R oean 2 ABS | ppouAvPBIIAYPBIIA" XP2Bank? 44 XP2Bank 44
XP2Banks 43 g | FOAANPBIINIPBY: —JPBenkd 44 13| pi 54nPLIOAPLIBAIPCLKTT O PL2GA!/P32A*/PLIBAYIPCLKT6 0 [-EL SE2Banke 45
—— XPZBankr 45 14 s b 30 /PL36BIPOLKCT O PL26B"/PL32B"/PL38B*IPCLKCE_0 - I—— X200 45

— Pt —ABIL peosAPBaIAPB3IA -

—ZEERane 45 ABI0 | pp)se/PB34BIPB34B

2 4
— PB26AIPBISAPBISA

— a0 AT ABI2 | ppo6R/PB3SBIPB35E
— PB27AIPBIBAPB36A

— BN 0 W12 | pg)78/PB36BIPB36B

XP2Bank5_50 AB14
XP2Banks 51 AB15

PB28APB37AIPB37APCLKT5_0
PB28B/PB37B/PB37B/PCLKC5_0

e XE2Ba 0,37
S XE28201S [0,57
S E2B206 (0,45

0.45] < SemE282K [0.45]

atice.

Torporation

5555 NE Moore Ct
Hilsboro, OR 97124

XP2 Banks 4-7

Document Number
<Doc>

000

Fheet 3 of 20

Z 01y s)ueg gdxaoime] ‘L ainbi4

101ONpUOdIWAS d211e

apiny s as pieog uoienjeay

piepuels Zdxaame



e

1019NpuUo2IWaS ddie

saoeiajul bulwuweibold Zdxadneq -8 ainbi4

5 T 7 T 3 T 7 T 7
+3_3v XOBanki [0.28) XP2_JTAG[0.3
RI9 0
oI SM/R_0603
XOBanki_17 TDO_CABLE
R97 R99 R98 XOBanki 18 XPZ_ITAGZ
470 470 470 R0
DI DI ol ol SMIR_0603
SMIR_0402 SMIR_0402  SMR_0402
sl 9| 3|
R20 0
D10 D12 D11 oI SM/R_0603
GREEN_LED E RED_LED \ITa YELLOW_LED . XOBanki 23 Xp2_THS XP2_JTAG3
DI oI 7 XOBanki 24 P2 TD1_XP2_JTAGO
SMD_0603 ¥ SMID_0603 # | SM/D_0603 s R18 0
2 z ol SMIR_0603
z z Xut
=1 a
h c3 0uF C6  0.uF
Q Q3 DNI _ SM/C_0603 | | DNI _SMIC_0603
BSS138LT1 DONE \TP75 BSS138LT1 INITN TP76 | A
DI P DI TP 71 Al
SOT-23 SOT-23 5 ° 0.1uF 0.1uF
ONE INITR Sw4 PROGRAVN (5TP27 DN SMIC_0603 | PNI _ SMIC_0603
= = PUSHBUTTON P Yl L
Ul /1
SMT_Sw PROGRAMA
CF——m
482 483 B4
R55 R56 ed ed
e e JBLOCK ~ JBLOCK  JBLOCK
oI DI DI oI oI FPBGA484
SMIR_0402{ SMIR_0402
J15 HEADER_3X2
DI Header_3x2 XP2_CFG[0_10] JB5 20
HEADER_3
1 Go DI
ra| [ G1 JBLOCK b3t fboard
6 [ G2 oI
DONE P2_CFG3
TNITN P 2 :
SR = XP2 JTAG header Multi-board JTAG header
™ v Bl 33
3.5 X
10K TDO_CABLE TDO_CHAIN
SMIR_0402 +3 3V 3 XP2_JTAGO XP2_JTAGT
PU1 1 PROGRAMN PROGRAWn CHN ry
o —2>0 1
6 XP2_JTAG3 6
TRAIP11 XP2 CFG7 1d s Voo 7
TP8rP5 XP2_CFGB. ! ) XP2_JTAG2 8
3 (;v ‘HUL(D; : XP2_CFGB TP6 TP CCLK 9 XP2_CFG3
Uss ST XPaCFGY & e 3
TROYEE 2 Ves 5 XP2 CFGY__(<TP7 TP 10 XP2_CFGA4 TNIT_CHN 0
CONTO
[ R64 47K oI R101 CONTO
16Mbit_SPI DI SM/R_0402 HD10x1 N 19 4.7K Holoxt
| DI oI
Soic-8 SMIR_0402
8
x|
5]
N a g
HEADER 2  HEADER 2
oI DI i
HDR2X1 HDR2X1
XP2 SPI Slave header
+3_3V
g1 2 & of fhoard 487
FER HEADER_2
2 XP2_CFGB ol
3 XP2_CFGY JBLOCK oo
XP2_CFG10 P9 TeK B DI
5 P2 cFGs —Ore 0
6 Shunt tice Corporation
ND 7
XP2_CFG6 555 NE Moore Ct
XP2_CFG3 lsboro, OR 97124
0 XP2_CFG4
e
CONTO XP2 Programming Interfaces
DNI
HD10x1 Ze | Document Number
B | <Doc>
Date: Theet T or 20
5 T 7 T 3 T 7 T T

apIny s_asn pieog uoienjeny

piepuels Zdxaame




44

[ mE224CCIO00.7
[ mOuCCIO0.T]
W

1019NpuUo2IWaS ddie

sioj1oede) ssedAg zdxad111e7 6 ainbi4

0 sS
VADJ Vi ASS
[— V ASS
+3 3V P2 VCCIO3 SS
[— P2 VCCIO4 SS
i —— PR SS
XP2_ VCORE XP2_Vceio7 XP2_BYPASS
[— R17 XP2 XP2_BYPASS
XP2_VCCAUX 010
I DI XP2 BYPASS CAPS
16mm
433V XP2_BYPASS,
| c7a | c7e | cs: 1 ca0 | ca7 | c7: | ca
TO.AuF  —=0.1uF T0.01uF  —T=0.01uF 0.1uF T<001uF  Z=0.01uF
DI DI DI DI DI DI DI DI
SMIC 0402) SMIC 0402 SMIC 0402) SWIC 0402 SM/C 0402 SW/C 0402] SMIC 0402| SMIC_0402
Ll cm  _lces | ca | css _losr | ces _| cesa _| cse
ZTOAUF O =001 AT0.01uF FTN0AUF  FNOAUF  FT001UF  ZT0.01uF
DI DI DI DI DI DI DI DI
SMIC 0402) SMiC 0402 SMIC 0402) SWiC 0402 Smic 0402 swic 0d02] swic 0402] sMic_0402
| c77 | c7: [ cor  _| cr | c71 | cr [ car | ca
a2 FNOAUF FO0AUF 001U FT0.01uF TTNOAUF FOAUF TNO.01UF  ZN0.01uF
EXT ~TP14__EXT IN HEADER_3X2 DI DI DI oI oI oI DI DI
2 i3 DI SMIC 0402) SMIC 0402 SMIC 0402) SMIC 0402 SMIC 0402 SWIC 0402] SMiC 0402| SMIC_0402
EXT Header_3X2
XP2_VCCIOB
3.3 = lcw _lca | cs _lca _lcw _lcs _|cs _l cs
TNO0AUF FOAUF F=0.01uF  ~~0.01uF FTN0AUF  F=OAuF  FT001uF  —T0.01uF
JB1 DI DI DI DI DI DI DI DI
SMIC 0402] SMIC 0402) SM/C 0402) SWIC 0402 SMIC 0402 SW/C 0402] SMIC 0402| SMIC_0402
JBLOCK L
DI
R12
010
oI XP2 VCORE BYPASS
16mm
412V XP2_VCORE
| ce7 | cse [ css _lcro | ces | csa [ ces _| cs2
T<O.1uF T=0.1uF T<O.01UF  T0.01uF  ==0.1uF T<O.1uF TO.01UF  =7<0.01uF
DI DI DI DI DI DI DI DI
SMIC 0402) SMIC 0402 SMIC 0402] SWC 0402] SMiC 0402| SMIC 0402) SMIC 0402| SMIC_0402
_Lceo _lcm _|cst | ca
FTO0AUF FNO0AUF A=0.01uF  ~=0.01uF
DI DI DI DI
SMIC 0402] SMIC 0402 SMIC 0402 SWIC_0402
attice Corporation

5555 NE Moore Ct
Hilsboro, OR 97124

3
XP2 Bypass Capacitors
26 | Document Number
B | <Doc>
Date:

piepuels Zdxaame

apIny s_asn pieog uoienjeny



€¢

HI H2
R47 470 D9 GREEN_LED
DI SR04z - DI SMD 0503
CF[0.45) (L3
sEqio7 X CFI0. 6] > t—— NPt L v
D R46 470 D8  GREEN_LED
CLK[0.7 — DI SMR0402 DI SMID_0603
RS232 0.3 CLK[0..7] 4 - - )
L ety 522 10.9) —— AN . e
Ra1 470 D7 GREEN_LED
AD DJ0_11 LVDS T[0.3] DI SMIR_0402 DI SM/D_0603
o2l 15 DJ0.11) LUDS._T(0..3] Sl e ™ e Y LED2
A CTRUC.SL g SWITCHI0.7 « PUSIRT:CRETN VY
< mlellElO iy 1 CTRLD. 6] Sl e @ iTCH.7) LVDS_C[0. 3] ARl RO 470 D6 GREENLED
DI SMWRO42 . DI SMD 0503
DAL.5 LCD[0_10] 3 M2)
ol i@ 01 0.5) YECIOP vccios LD[0..10] e > —— AN L3 LED3 M2)
[mmbOI02 ) R39 470 D5  GREEN_LED
@ POT(0.2) DI SMIR_0402 DI SM/D_0603
claay LED4
—— AN
|l
E— R R38 470 D4 GREEN_LED
eripherals Page 8 eripherals2 Page 9 DI SM/R_0402 DI SM/D_0603
A cs g LEDS K2)
426 SMA_Connector 43 SMA_Connector R37 470 D3 GREEN_LED
DNI_th sma DNI_th sma DI SWR0402 DI SMID_0603
cle_ay LEDG
—— AN
Ll
4 k21 1 W) ® R36 470 D2 GREEN_LED
DI SMR0402 DI SMID_0603
CLK2 LVDS TO CL7. [l LED7 Jz2)
= 1 — 1 Ll
R88 R73
GND O GND O ap
DNl SM/R_0603 A DNl SMR_0603 el I LED[0.7
o] e e pesvsd v G )
0 100 e fEi—y T 0 100 enfEi—g "
DNI SM/R_0603 DNI_SM/R_0603
R91 0 7 SMA_Connector R79 0 J4  SMA_Connector
DNI  SWR_0603  DNI th sma DNI  SM/R_0603  DNI th sma R60 10K
CLK3 LVDS_C0 DI SMR_0402
VCCIo6 vi
O O
c20
1uF
GND O GND O DI
GND TP42 o GND TP26  GaND W23 PUSHBU! SMIC_0603
gug b3 gmg T DI SMT_SW =
R61 10K
DI SMR_0402
VCCIOB w1
J24 SMA_Connector
DNI_th_sma C50  0.1uF +3 3V == c21
DI SMIC_0402 AuF
A\l DI
1 322 il — CLK[0.T SW33 PUSHBUT! SMIC_0603
DI SMT_SW
CLK4 R83 47K Y1
0SC_ENDI SMIR_0402
R86 0 2 ; en - vee P01 <}
DNl SM/R_0603 GND 5 O GND_ouT
- GND 7 P73 G xut T3z
GND |- ™ 14 DI
R89 100 GND 13 0SC_TH
DNI_SM/R_0603 12
R87 0 25 SMA_Connector 4 11 (82) PLL
DNI  SMR_0603  DNI th sma 5 10 R85 33
CLKS 9 oI SMIR_0402
8 cLK PLLIN __ CLKO
1 K2 1 PCLK IN___CLKI
OIP14 RB4 3
oI oI SMIR_0402
DIP14 Mice Comporation
2 (813) pCLK
petved O 555 NE Moore Ct
4 6 aw lsboro, OR 97124
] = g
e
Peripherals and Clock inputs
ze | Document Number o
B 000
Date: Theet of 20
T

‘01 84nbi4

dliad

sinduj 32019 pue sjeiay

1019NpuUo2IWaS ddie

apIny s_asn pieog uoienjeny

piepuels Zdxaame



ve

5 I

8 AD D[0_11

L3 Fenite_bead

ool 33V

+3 3V u1s DI +3 38
— = uto DA, 5]
TRAIP43  AINO 1 3y 16
R22 25K TH=P44 AT Ao VANA e POTO_POT CLK 1 o TRAIPIO  voUTD VoD o RESETSEL 7 A
DI POT TRTPAE _AINZ 3| AN VOIG g CTRLT POT1_POT U Dn CLK VDD POT CSn_POT2 TF&F‘ZW VOUTC 2 voutn RSTn 4 A
G 2 ANz A1 — 2{upn  Csn VOUTC  LOADREGH |4 -
¢ AIN3 Ao 22 > con Al 512 bOT OUT ANZ ane | [ VREFL LoACn [ =
VREF CLK 2 oF == —eNn  wi TPTP22 [UOLTE 2 VREFH csn (12 -~
AD D11 AND B 4 DI AD5220 TP8TP23 VOUTA Vo R BT A
P45 N Ao ADC swmiC_0402 oI 812
- 4 pB10 CcsN 2L e - t——= AGND GND [———9
TP i 2 b9 RON (22 8 5 soics
A 0 19 TPIP72 8o
DB8 DBO O JBLOCK
A 0.10F DACT617 TRATP2
A 13 087 081 a DI o oI OfF2
A 13| DB bB2 I8 SMIC_0402 soIC16
bBS bB3 HEADER_2
DGND B4 DI TR~TP24 aN
HDR2X1 O
1 ct2 0 ~
DI ADS7842 < Ol swic_o402 T amz A0
SMIC_0402 TRTP4T
SSOP28 [Commn
TP~TP38 A4
anp an
R4 470
Select /RTS Select DI SM/R_0402
J88 8BS SEG1
SET — "W
089 pin X
JBLOCK  JBLOCK oo Bia d e /50 ar0
oI oI 470 ol SMIR_0402
19 HEADER_3 422 HEADER 3 SMIR_0402 SEGE
810 811 DI__HD3x1 DI__HD3x1 SEGO
o 470 ” RS1 470
Jstock - JsLock SMIR_0402 |3 A 1 [ ol SMIR_0402
oI ol ] 7 sEcs SF 2 s SEG2
-
4 sc RS3 470
R100 0 HV CTS N 470 5 sC ol SMIR_0402
RS232 0 oI SMIR_0402 VTS N X7 SMIR_0402 6 SOP SEGT
Xe SEG4 SE 7
RS 0 R54
RS232 1 oI SMIR_0402 LV RXD Xz Seven_Segment_Display SMIR_0402
FV_RXD | T oI SEG3
X3 DIP14
R0 RIN  RIOUT
RS232 2 oI SMIR_0402 RIN RiouT
ROE 0 ‘LV DO 11 14 HV TXD
TIN - Ti0UT
R R
RS232 3 oI SMR 0402 VRSN 10§ )N 1p007 [ L VRIS
T99 0.10F 1 d s
DI SMIC 0402 ci- e 19 DBY-Female
Cor c1- DI
Ca- o DBY
C1010.T0F Iz 5] G2
DI SMIC_0402 V 7T HEADER 3 J16 FEADER 3
- DI HD3x1
co8 c100 3 veo GND
0.10F 0.AuF UT2  WAX3232 0 R0
DI DI Cor DI TSSOP16 1-2: DBY pin 2 : 3
swmic_0402 SMiC_0402 0.10F 2-3: DBY pin 3 3
ol TRTPT4
SMIC_0402 TXD Select RXD select
DCE (default) -> shunt pin 1-2 of all headers
DTE ->shunt pin 2-3 of all headers
aice Corporaton
c82 c83 cea
_L touF | o.1uF Lo 555 NE Moors Ct
L1 Ferite_bead TTSMIC_0805  T=SMIC_0402 ZT<SMIC_0402 llsboro, OR 97124
DI ol ol DI
e
DIA, AD, 7 Segment, RS232
6| Document Namber o
< B | <Doc> 000
bate Breet 5 or 70
T

2ezsy pue uawbas-/ ‘a/v ‘v/a L1 ainbi4

1019NpuUo2IWaS ddie

apIny s_asn pieog uoienjeny

piepuels Zdxaame



Ge

CF[0.45 14
4 J1 SMA_Comnector
0 7| GNo DNI_th sma
- D3 51 P
F: 4] D4 CLKT
5 rD)5 1 R78 0) (m1) B
5|58 DNl SMIR_0603 48 HEADER_2X2
’ LvDS T3 DN Header_2X2
T CETNICEINICSON RI2 100
) ’ RO 0 DN SMIR_0603
5 70| OENIOEN/ATA_SELN DNl SMR_0603 GND O —O
Fo 111 A9 GND 7 P68 RT7 0 P64
F10 2] A8 GND 75 ™ DNI SM/R_0603 ™
1 07 R66 100 GND CLK6 (w1 e
14 }EC DNI_SM/R_0603
15| A6 R74 J2  SMA_Comnector
16| A8 DNl SMR_0603  DNI th sma
17 A4 LVDS C3 N
- Has E—
£ & e 1
4 o
21 A0
e LVDS C1 (&
R J7 HEADER_2X2
D2 GND 4 O 2
F: D OIS ENIOCS 16N Mg o, DN SMIR_0603 DN Header_2X2
7 CD2N GND [H—4
T > ™ R7T1 100 oN
F: CDIN GoND |- DNI  SM/R_0603 —O
ol - [ P54
o R75 0 ™
30 mf LVDS 0.3 DNl SM/R_0603 (
a5 LVDS T1
= CENGENCSIN J6 SMA_Comnector
F: i DNI_th_sma o
- IOWRN
- WEN s
READY/IREQN/INTRQ O
5 e LVDS T2 axp
F36 - RES veeios
F37 A RESETIRESETN DNl SM/R_0603 oD o 3 0K 10K
= WAITN/WAITN/IORDY RS 100 GND 1 oy SMIR_Di02 SMIR_0302
F INPACKN/DMARQ DNl SM/R_0603 GND F-—%  1p 1 A0
REGN/DMACKN - GND [~—1 SMIR_0402 SMIR_0402
BVD2ISPKRN/DASPN - -
BVD1/STSCHGN/PDIAGN R67 0 J10 SMA_Connector 1 g
F. DNl SM/R_0603 DNI_th_sma SMIR_0402 SMIR_0402
F 9 LVDS C2 P3) X
D10 1
c30 GND 1 SMIR_0402 SM/R_0402
10uF
oI CF Socket (Normal) D
SM/C_0805 oI
CF_2x30
TPTP3
o O ™0 sw1
™ 1
2
4
R15 6
VIN 100 VN
PO — LCD[0..10] 5
SW DIP-8
BACKLIGHT oI =
3 861milx425mil
LTy
—3 4
CONTRAST 5 3 CD_RS
CD_RW 8 COE
Ic 9 10 TGO b
C 11 12 CD D3
1 14 5.
1 1 7
= 7 1 Tice Comporation
— 555 NE Moors Ct
LCD_Connector lsboro, OR 97124
DI
HDOX2 e
Compact Fiash, LVDS, Switches, and LCD
e | Document Number &
B | <Doc> 000
Bate: Brest 5 of 70
T

ao pue saysyms ‘sdn ‘yseld 1oedwo gy ainbi4

1019NpuUo2IWaS ddie

apIny s_asn pieog uoienjeny

piepuels Zdxaame



	Contact us
	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

