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Introduction

The MachXO Standard Evaluation board provides a convenient platform to evaluate electrical characteristics of the
MachXO device, and to evaluate, test and de-bug custom logic designs. The board features a MachXO640 device
in a 256-ball fpBGA package. The MachXO 1/Os are connected to a rich variety of interfaces, including an 8-bit
input switch, LEDs, PCB test points, 0.10” general purpose headers and optional high-speed SMA connectors. The
board includes selectable power for mixed core I/O voltage operation. A 33MHz oscillator, as well as an ispClock™
PLL synthesis device are also included on the board.

Features

* MachX0640 in 256-ball fine pitch Ball Grid Array package

» Single printed circuit board solution

» Eight LEDs for visual feedback

e 8-bit input switch

* General purpose push-button

* 1149.1 JTAG programming/boundary-scan interface

* Built-in power supply operating with an DC input between 5V and 28V
e Selectable CORE voltage for the MachXO

» Selectable voltages for a portion of the I/O banks

» Built-in adjustable oscillator for reference clocking source

* Lattice ispClock5610 multiple output PLL

e SMA connector landing pads (SMA connectors not populated) to MachXO clock input/general purpose 1/O pins
* RJ-45 connector (not populated)

e LCD/GPIO footprint

* 100mil center-center test point grid

¢ Impedance controlled Mictor (not populated)

General Description

The heart of the board is the MachXO640 programmable logic device in a 256-ball fpBGA package. The board is
designed to cover a broad range of core and I/O voltage requirements. The MachXO “C” grade devices require a
core voltage supply between 1.5V to 3.3V and an auxiliary 3.3V supply. The “E” grade devices require a core volt-
age supply at 1.2V and an auxiliary I/O supply at 3.3V. The MachXO Standard Evaluation Board provides three
supply voltages, all sourced from a 5V to 28V external source (or sourced individually via the banana jack inputs).
The board provides fixed 1.2V and 3.3V power rails and a single adjustable voltage that ranges from 1.2V to 3.3V.
It is possible to use external power supplies to override the fixed output levels if desired. The voltage supplied to the
MachXO core is selectable. The core voltage is changed by moving a single current sense resistor.

Once a correct set of supply voltages has been applied to the MachXO, the device can be programmed. The
MachXO can be programmed and verified with a Lattice JTAG download cable, which should be connected to the
1x10 SIP header on the board (1149.1 JTAG interface). The ispVM® System software controls the programming
and verification process. The ispVM System software is available for download from www.latticesemi.com/software.
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The evaluation board also includes a Lattice ispClock5610. This part is also programmed using the same JTAG
interface. The ispClock5610 can be used to generate synthesized clock inputs to the MachXO device.

The evaluation board includes additional components to aid in evaluating the MachXO PLD. These are described in
the following sections in more detail.

Additional Resources

Additional resources related to this board can be downloaded from the web at www.latticesemi.com/boards. Click
on the appropriate evaluation board, then see the blue “Resources” box on the right of the screen for items such as:
updated documentation, downloadable software, sample designs and more.

Getting Started

In order to use the MachXO Standard Evaluation Board, it must first be powered. Follow the guidelines in the
Power Supply section below for details.

The MachXO Standard Evaluation Board is shipped from the factory pre-configured with a sample program loaded
in both the MachXO and ispClock devices. The source code and programming files are available for download from
the Lattice web site at: www.latticesemi.com/boards. The sample programs operate as follows.

MachXO: Setting all of the 8-bit input switches to ON causes the associated LEDs to count in one direction (8-bit
binary counter). Setting all of the 8-bit input switches to OFF reverses the direction of the count. If the switches are
not all ON or all OFF, the LEDs for the switches that are ON will light up. Additionally, other I/Os on the MachXO
device are also toggled using the internal counter outputs. See the source code and preference file available on-
line for more information.

ispClock5610: The ispClock5610 sample program generates a 33MHz clock input to the MachXO device.
To reprogram the board, you will need the following items:

* ispLEVER Software: HDL design support for the MachXO device is included in both ispLEVER 5.0 SP1 and
downloadable ispLEVER-Starter 5.0 SP1 (or later) software tools

* ispVM System: This is the Lattice programming management tool which is used to download custom ispLEVER
designs from your PC to the MachXO device via an ispDOWNLOAD® cable. The ispVM System software is avail-
able for download from the Lattice web site at: www.latticesemi.com/ispvm.

* ispDOWNLOAD Cable: An ispDOWNLOAD Cabile is required to connect your PC to the MachXO Standard
Evaluation Board. ispDOWNLOAD Cables are available for purchase separately from the Lattice on-line store
(www.latticesemi.com/store) or any Lattice distributor. For more information see:
www.latticesemi.com/products/devtools/hardware/ispdownload/

MachXO Standard Evaluation Board Functional Description

The MachXO 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 logo. For example, the DIP oscillator is on the southwest corner of
the board, and the Lattice logo is on the northeast corner of the board.
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Figure 1. MachXO Standard Evaluation Board

JTAG Programming  Prototype LCD Display rower
Interface Area Area nputs North
West East
x : South
Y _9_:
RJ-45 BHHEHEHE ]
Connector 2 A .
Area =T
-
e Ean = DC Power
SMA 2 B3 LTl : Input Jack
Connector HBHEEEEARREE5E8HE
Area
|
Lum __'.I
o
ispClock5610 PR pa
DIP Oscillator Push-Button Prototype
8-BitInput  Switches Areas
Switch
Power Supply

The MachXO Standard Evaluation Board includes two locations to apply power. On the east side of the board are a
pair of banana jacks (JP28 and JP29) and a coaxial DC connector (JP30), which receive power from either a bench
power supply or a brick style power supply. A DC source between 5.0V and 28.0V must be applied in order to
power the board.

The output from the DC system is controlled by switch S5. Switch S5 is in the southeast corner of the board. This is
a small surface mount switch that enables and disables the LTC1775 DC-DC conversion chip. The output voltages
from the power supply are enabled when the switch is in the “on” position.

The 5.0V to 28.0V DC input voltage is converted by DC-DC converters and switching power supplies to provide
3.3V, 1.2V, and an adjustable DC source on the board. The output from these supplies travels through surface
mounted fuse holders. Fuses are supplied and prevent over-current conditions from damaging the components on
the board (Vendor: Littlefuse, Make: Nano SMF Very Fast Acting, 1.5A or 3A).

Due west of the fuse blocks are more banana plug connectors. These connectors provide an alternate means for
applying DC voltage levels to the board. To apply voltages not supplied by the on-board power section, first
remove the appropriate fuse from the fuse holder. Then connect an alternate DC supply to the banana plug
connector associated with that fuse.

Table 1. Power Supply Fuses

Supply Rail Banana Connector
Fuse Number Enabled/Disabled Input
F1 Vapy JP25
F2 1.2V JP26
F3 3.3V JP27
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Adjacent to JP25-27 are current sense resistors. These permit the measurement of the current flowing from each
of the power supplies. A single resistor can be moved to permit 1.2V, 3.3V, or Vp, to supply VcoRre to the MachXO.

Table 2. MachXO Core Voltage Selection

Voltage Supplied
Resistor to the MachXO Core
R141 Vapy
R142 1.2V
R144 3.3V

The remaining current sense resistors permit the measurement of the Vg o current draw.

Table 3. MachXO 1/O Voltage Rails

Resistor 1/0 Bank Voltage
R143 1.2V
R145 3.3V
R148 Vapy

Four Vo banks are available on the MachXO Standard Evaluation board. Three of the four 1/O banks can be
selected. Vo2 is always powered at 3.3V. This forces the JTAG interface to run at 3.3V. Vegio0o, Vecior, and
Vcceio3 can be altered using jumpers.

Table 4. MachXO 1/O Voltage Selection

Jumper Block Vceio Controlled
1-2: VCC|O1 =3.3V
JP20 3-4: VCC|O1 = VADJ

5-6: VCC|O1 =1.2V

1-2: VCClOO =3.3V
JP21 3-4: VCClOO = VADJ
5-6: VCC|OO =1.2V
1-2: VCC|O3 =3.3V

JP22 3-4: VCC|O3 = VADJ
5-6: VCC|O3 =1.2V

Figure 2. MachXO Standard Evaluation Board

Pin 6

Pin 1

Programmability

Note: The silkscreen markings for the configuration jumpers printed on the MachXO Standard Evaluation Board
may be incorrect, please ignore these markings. Use the diagrams shown in Figure 3.

The programming interface for the MachXO (and ispClock5610) is located in the northwest corner of the board.
The 1x10 header, JP7, is the connection point for the JTAG download cable. Jumpers JP6 and JP8 determine how
the TDI/TDO chain and TMS pins behave.

Important Note: The board must be un-powered when connecting, disconnecting, or reconnecting the ispDOWN-
LOAD Cable. Always connect the ispDOWNLOAD Cable's GND pin (black wire), before connecting any other JTAG
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pins. Failure to follow these procedures can in result in damage to the MachXO device and render the board inop-
erable.

The default configuration for jumper JP6 is to configure the TDI from JP7 to be routed to the MachXO first. The
TDO from the MachXO is routed to the ispClock device. TDO from the ispClock is connected to the JTAG header
JP7. However Figure 3 shows the board can be configured to only have the MachXO accessible by the JTAG
header. It can also be configured to only have the ispClock accessible by the JTAG header.

Jumper JP8 controls the TMS routing to the MachXO and the ispClock. The default configuration connects TMS to
both the MachXO and the ispClock. When the MachXO is the only device in the JTAG chain, the ispClock TMS is
pulled high, causing it to always go into Test-Logic-Reset mode. The MachXO has its TMS pin pulled high when the
ispClock is the only device in the JTAG chain.

Figure 3. Programming Interface
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Push Buttons and Status LEDs

There are three push-buttons and three LEDs in the south portion of the MachXO Standard Evaluation Board.
Switch S2, the westernmost, asserts the Global Set/Reset input on the MachXO. When the button is pressed, LED
D9 (red), illuminates. This gives clear visual evidence the GSR input has toggled. In order for the GSR to operate, it
is necessary to instantiate the GSR macro in the VHDL/Verilog HDL source.

Immediately adjacent to the MachXO reset switch is the ispClock reset switch (S3). Pressing this button asserts
RESET to the ispClock chip.

Finally, there is a general use push-button (S4). S4 is routed to T11 on the MachXO device. It is normally pulled
high, and when pressed is asserted to ground. When pressed, LED D10 (yellow) illuminates.

Note: The silkscreen marking below the switch names on some boards mis-identifies these switches as [S1], [S4],
[S2]. The correct assignments are as indicated in this document, not as indicated by these silkscreen markings.

Adjacent, westward, to S2 is diode D11 (green). This is a LED tied to a general purpose I/O on the MachXO. This
LED signals that the MachXO is done being programmed. However, it can be used to signal any status desired.
Evaluation bitstreams will tie output pin T6 to drive low, turning D11 on.

Global Output Enable

The MachXO device features a global output enable control. The GOE is routed to JP18, and the factory default
setting on JP18 is to enable the MachXO outputs. The jumper on JP18 can be moved from the default setting to
disable (tri-state) all of the MachXO 1/Os.
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Table 5. Global Output Enable

Jumper Block JP18 Output Enable State
1-2 Outputs disabled (tri-state)
2-3 Outputs enabled

Note: The PCB silkscreen text adjacent to JP18, which describes how to configure JP18 is oriented correctly, but
the pin number markings are incorrect. Please follow the guidelines in Table 5.

MachXO and Support Interfaces

The MachXO Standard Evaluation Board includes basic support features for evaluating the performance and func-
tionality of the MachXO device. This includes a prototyping area permitting arbitrary logic functions to be placed on
board. There are also locations to insert connectors and resistors. These connections are useful for performing 1/0
characterization.

The silk screen markings on the evaluation board are designed to make it easy to locate resources on the board
and related connections to the MachXO.

» Parts are numbered in a consistent fashion. Each part 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. south-
ward). 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 reverse side of the evaluation board.

* The alphanumeric pin position of the MachXO 256-ball fpBGA is indicated adjacent to most of the switch inputs,
LED outputs, SMA connectors, and test points on the board. For example, the designator (F3) is located next to
the SMA connector JP2. Thus MachXO pin F3 is connected to the center post of JP2.

* A solid white rectangle area near the SMA connectors denotes the positive side of a matched pair. The negative
side of the matched pair has a white outline rectangle area.

Prototype Grids
The board includes five 100-mil center-center prototype grid areas consisting of plated through holes with various
connections.

It is important to note the board conventions used to identify the through hole types:

* Any through hole with a square-shaped plated area is not connected to any device on the board, and provided

for your convenience.

Note: Some square through holes in grids 1 and 2 appear to be connected to MachXO pins (i.e. L13, L12, etc.).
These square-shaped holes are unconnected. Connections for the apparent device pins are located elsewhere
on the board.

* Any round through-hole outlined with a thin white silkscreen rectangle is connected to ground.

@

* All other round through-holes are connected to the MachXO pin as indicated by the silkscreen.

® -
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Note: Some prototype grid test points may be connected to “no-connect” (NC) pin locations on the MachXO device.
Consult the MachXO device datasheet for further details regarding the MachXO pinout.

Prototype Grid 1 and 2: Grid 1 is located in the northwest portion of the board. Grid 2 is due south of the MachXO
device. Both areas have an alphanumeric grid located in the silkscreen indicating which plated through hole is
attached to which MachXO pin.

Both grids are intermixed with through holes attached to the ground plane. These ground holes are marked with a
white silkscreened rectangle.

Both grids are also intermixed with unconnected locations. These are indicated with a square-shaped plated area.

For example, starting in the upper-left of Grid 1; location A2 and A3 are unconnected, location A4 is connected to
the MachXO 1/O pin A4, etc.

Both grids also have a series of pull-up/pull-down/inline resistors connected to the through holes. Figure 4 shows
how these resistors may be arrayed around the prototype area.

Figure 4. Prototype Grid 1 and 2 Resistor Pad Configuration
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The resistor pads are 0603 surface mount form factor. The 0603 resistor in the center has a short-circuit trace
between the resistor pads. This permits the signal to be driven to the prototype area without the addition of a SMT
zero ohm resistor. If a series resistor with a non-zero value is needed, this short-circuit trace can be removed.

The pull-up resistors within this grid can be configured to be pulled to one of the three available voltage rails on the
board. Table 6 shows how the voltage rails are assigned. Refer to the schematic to determine which resistor pads
connect to which MachXO /0. The schematic also indicates which jumper block controls the pull-up voltage on
each resistor. The schematic is included in the appendix at the end of this document.

Table 6. Pull-up Voltage Selection

Jumper Block | Pull-up Voltage

1-2:1.2V
JP10 3-4: VADJ
5-6: 3.3V
1-2:1.2V
JP19 3-4: VADJ
5-6: 3.3V

Prototype Grid 3: Just west (left) of the MachXO is a small array of 13 test points. The MachXO /O pin connec-
tions are indicated in the silkscreen marking. For example, the top-left location connects to MachXO pin C2, etc.
These test points are directly connected to the MachXO without any series resistors, and do not have any pull-
up/pull-down resistors attached.
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Prototype Grid 4: This grid is located in the south-east part of the board. This grid consists primarily of uncon-
nected, square-plated through holes. The south edge of this grid has a row of through holes connected to ground.
The north edge has a small quantity of through holes connected to the MachXO.

Figure 5 indicates how these test points are connected to the MachXO 256 fpBGA. The LVDS paired test points
connect to a set of 0603 form factor resistors. These resistors permit series and parallel style terminations to be
applied to the MachXO I/O. Note that some of these I/Os may be no-connects on the MachXO device depending
on which MachXO device is populated on the board. Review the schematic and MachXO Family Data Sheet to
determine which are available for use.

Figure 5. Prototype Grid 4
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Prototype Grid 5: The last of the prototype grid is designed for use with an LCD display. U3 can be populated by a
Lumex LCD-S501C39TR five-element, seven-segement LCD display. When this display is populated, it is mounted
on the rows between U3 and JP23/JP24. JP23 and JP24 can then be populated with general-purpose headers.
Jumpers can then be used to control connections between the MachXO device pins and the LCD.

When this LCD is not populated (default condition), the outer columns of JP23 and JP24 can be used as general-
purpose I/O test points. On boards marked as Revision 000, the silkscreen marking for Prototype Grid 5 does not
match the connection to the MachXO device. Refer to the following table for the correct connections.

Table 7. Prototype Grid 5 Connections

LCD Plated Silkscreen MachXO LCD Plated Silkscreen MachXO
Through-Hole Number Marking Connection | Through-Hole Number Marking Connection
0 D14 B15 20 H12 G13
1 D13 D14 21 H13 H12
2 E13 D13 22 G114 H13
3 E12 E13 23 H14 G14
4 F13 E12 24 G15 H14
5 F12 F13 25 H15 G15
6 E14 F12 26 H16 H15
7 F14 E14 27 J16 H16
8 B16 F14 28 J15 J15
9 C16 B16 29 K15 K15
10 C15 C16 30 J14 J14
11 D15 C15 31 K14 K14
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LCD Plated Silkscreen MachXO LCD Plated Silkscreen MachXO
Through-Hole Number Marking Connection | Through-Hole Number Marking Connection
12 D16 D15 32 J13 J13
13 E16 D16 33 K13 K13
14 E15 E16 34 K16 K16
15 F15 E15 35 L16 L16
16 F16 F15 36 L15 L15
17 G16 F16 37 M15 M15
18 G12 G16 38 M16 M16
19 G13 G12
LED Displays

On the south edge of the board is a set of eight green 0603 form factor LEDs. These LEDs are connected to 1/0
pins dedicated to driving the LEDs. Table 8 shows which MachXO I/O controls each LED. The LEDs illuminate
when the corresponding I/O is driven to Vg, .

Table 8. LED Pin Assignments

LED MachXO /O
DO R11
D1 R12
D2 P11
D3 P12
D4 T13
D5 T12
D6 R13
D7 R14

Switches

The evaluation board includes an eight-bit input toggle switch at the south edge of the board. The MachXO 1/0
location for each bit in the switch is indicated on the PCB silkscreen. When in the up position, the switch is pulled to
3.3V via a 10K resistor. When in the down position, the switch is tied to ground.

Table 9. Switch Assignments

Switch MachXO I/O
1 T3

R4

R5

P5

P6

T4

T5

R6

O N[O O | WIDN

Oscillator and Clock Inputs

The MachXO Standard Evaluation Board provides the ability to supply selectable reference frequencies to the
MachXO device. The board provides a unique clock source distribution method. A Lattice ispClock5610 is included
on the board to provide a number of different clock frequencies to the MachXO device.

10
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The ispClock5610 receives a reference clock from one of two sources on the board. The primary clock source for
the ispClock5610 is the on-board DIP oscillator. In the southwest corner of the board is XU1. This is a socket for
installing 300mil wide 3.3V DIP oscillators. Figure 7 shows how each type of oscillator can be placed in the DIP
socket.

Figure 6. Oscillator Positions
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Note: XU2 pin 9 is routed to one of the two PLLs included on larger MachXO devices. These MachXO PLLs are not
available on the MachX0640 device. XU2 pin 9 only provides the positive input to the MachXO.

JP2 and JP3 are routed to the second set of PLL input pins on the MachXO device. On the MachX0640, these
input pins are general purpose I/O. For larger MachXO devices, these same I/O pins are combination general pur-
pose I/O and PLL inputs. The traces from JP2/JP3 are 50 ohm impedance, and have the same resistor pad struc-
ture described in Figure 6. JP2/JP3 provide the ability to insert differential clock sources. Review the schematic for
the exact part reference numbers of the resistors.

The second way to provide a clock to the ispClock5610 is to use JP4 and JP5 SMA connectors. These SMA con-
nectors are not installed by default. Also, by default the positive input from JP4 is disconnected from the
ispClock5610. Beneath the ispClock5610 on the reverse side of the board are two resistor sites: R158 and R159.
R158 connects XU2 pin 10 to the ispClock5610 positive clock input. R159 connects JP4 to the ispClock positive
clock input. By default, R158 has a zero ohm resistor installed and R159 is left empty. This is done to prevent unde-
sirable artifacts from appearing on the input clock due to trace stubs. R158 and R159 are placed in a way to reduce
the length of any stub traces to an absolute minimum. When supplying a clock from JP4/JP5, R158 should be
moved to R159 in order to connect JP4 to the ispClock5610.

Table 10. ispClock5610 Clock Source

ispClock5610
Resistor Positive Source
R158 XU2 pin 10
R159 JP4

Once the clock source to the ispClock device has been defined, the ispClock can be programmed to generate clock
frequencies for the MachXO. The ispClock5610 has five outputs from the internal PLL (0-4). The first four, 0-3, are
applied directly to the MachXO clock input pins. The fifth output is brought out to TP2 and TP3, adjacent to the isp-
Clock chip.

11
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Table 11. Clock Connections

ispClock5610 Pin MachXO Pin
CLK_OUTO D7
CLK_OUT1 A9
CLK_OUT2 N9
CLK_OUT3 M9

See the ispClock5610 Family Data Sheet and the Lattice PAC-Designer® design software for information about pro-
gramming the ispClock. More information and software downloads can be found on the Lattice web site at www.lat-
ticesemi.com/ispclock.

ispClock Configuration

The ispClock5610 has multiple configuration pins. The evaluation board includes a number of headers on the board
allowing these configuration pins to be asserted, deasserted, or controlled from the MachXO. The headers have a
general format as shown in Figure 7.

Figure 7. ispClock Configuration Headers

Pin 1

Pull-down MachXO

JP11 - JP17 configure all of the ispClock features. Table 12 shows which jumper block controls which ispClock pin.
Refer to the ispClock5610 Family Data Sheet to understand what function each pin performs.

Table 12. ispClock5610 Clock Source

Jumper Block IspClock Control | Factory Default Setting
JP11 PSO 5-6
JP12 PLL Bypass 5-6
JP13 OEXx 5-6
JP14 GOE 5-6
JP15 SGATE 1-2
JP16 PS1 5-6
JP17 OEy 5-6

The ispClock has the ability to be programmed with four separate profiles. The profiles are selected using the
PS1:0 input pins. The ispClock is programmed with a unique personality in profile 0. None of the remaining profiles
provide additional frequencies.

Profile 0 is configured to use the ispClock PLL to generate several output frequencies from the base 33MHz input
frequency. The outputs are:

e QOutput 0: 4x input
e QOutput 1: 2x input
e QOutput 2: 1x input

12
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e Qutput 3: 0.5x input
e Qutput 4: 0.25x input

Some applications may not require the ispClock to use the PLL to generate higher frequency clocks. It is possible
to turn the ispClock into a clock buffer chip. This is done by moving the PLL Bypass jumper from the default loca-
tion. The PLL will no longer be included in the clock frequency generation. If Profile O is still selected the post PLL
clock dividers will still be active, causing the output frequencies to drop dramatically. If a 1:1 input-to-output fre-
quency ratio is desired the PS1:0 jumpers can be used to select any profile other than Profile 0.

RJ-45 Connection

The west edge of the board provides a place to insert an RJ-45 connector. This connector is not installed at the fac-
tory. The traces to the RJ-45 connector have the same resistor network scheme as shown in Figure 5, described
above. The traces are 50 ohm impedance, and on larger MachXO devices are connected to true LVDS 1/O.

Mictor Header

The left-side 1/0Os on the MachXO which are not used for the RJ-45 and small prototype test points are routed to a
AMP/Tyco Mictor connector for additional off-board expansion. This connector can be mounted on the bottom side
of the board. The connector is not populated by the manufacturer. Review the schematic for the board to determine
which 1/O pins are routed to the Mictor connector.

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

© 2006 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.

Revision History

Date Version Change Summary
June 2006 01.0 Initial release.
February 2007 01.1 Updated Switch Assignments table.
Updated ispClock Configuration section.
April 2007 01.2 Added important information for proper connection of ispDOWNLOAD
(Programming) Cables.
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Appendix A. PCB Schematics

Figure 8. MachXO Control and Programming Interfaces

¥
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Figure 9. MachXO I/O Connections

T oy
woas | o
22 u ON/89zad ]
soponq ' aorong | soponau
PieOg UofENienT OXUOEN sied Of 0¥9 IVS14alv214d [y 2001 ooLoug ST | JNVoeed su1ed Ol 0¥9.
i [avsdlvoLud a5z8d
[ szao7 TG RN v
0T Torow s e— you or
7.010Yd N < 52001 o S S
S oo e oo vezas oar o
) S ot
Zroroms 7] USRS LB aczas
S T “Srorom—ur] 8628
- ~iolone |
saoromg o] ST AT L2 — azzad
eS| o591 3 1223 552
a8z3d saT v
oo i bttt s azes
ot e 7 115
. —a—
7501084 Sigudo M 71657 a0ved 550108
ootz an b . o [E— Vo154 [P —mmoron—
- - Lo e g L] o
i xvoon [Rat— o ) I < fy| —
~ s ] 5T / FoToRI
ssovoudroxwon T XM < TS v e — ] S0 oness [ —FEorgE—
—E
oo it e . e
s 10N 8€A01 570104d v I80108d
w00n > o400 FEE—goman ” o (oo | oo AN &
85 aroa ey o1 o0
g | o 0T
otson womoo oo |_ 439991 Fov—sermr] e e L P e—ra o —ammae
Fr—35 . TSooT
- T s i SIS
soroon w oo | 5201990 BT omon | [ —veaon o Ve TR0 4t T GS3HOLIMS
F—35 P P 335
- 150100 €6a07 8007 as18d/vsiad . ¥SIHOLIMS
OI20A HOUOD 0¥STOX 0" $OIDOA LOEEIA a1zudlvelyd] [vsudlo Avardd S 53 vsiadlasiadl Jex10
Fr—asn | o szatveal Sl AV |y —er | s
\coioon —ReT ] 55 e e
07£0100A [0 8EHAION TR vriad
o8 ] SN e 5 s
- —e—r Frr—aT— 3
o130 woumos ops=ox | LZ099N — _ S veigdlaziadlon
072000 B ] [T ) ——
FOIIA 82001 L AWVZHION £9071 ON/vVZ8d 260104d
: v N o o
o100 o TRoToe S5 RIS
[REE R EN e e o ] e
- o158 T T35 [r=—ssoion—
oroon somes w5 |_4-99199% Fer—pomon ] £0100A 201007 +0100A 501001
s
VSR OXE . SV OXP -
— o
WXz [0 21970 wwizpxwiwzy
P ot oin
wug s —
= (0" 21S3HOLIMS l0"2ls3HoLIMS
lo€looon|
lo"€loon ) n
10661091 b — lo-dam
e aa19s Asy3 sutd Do 03 9soTo sdeo s0eld TrEavan sl PrroTrrem—ra i
2830V TR YoeTd! o =nﬁxun.n u £YOLO¥d 770 ONIVOELd
N o104 010%8
ondog | oendog opndod | aendod SEEava | SN o0mdivez1d) Zrorou——wrE| VA Dsomaun
200000 =s0a000. e 700000 —sop000 e — ot red 01 0%
e Tae i s
o | no | e o AL ST ] — frorermm—n
Soous R mmree B
ooy ey y oA — . y
mava T S aziaon o Em—= R i
amndog | aieindog swndog | aendog T SEdoN [F—gvorong Isolodd 2
200000 508000 >t 200000 w0000 M ON/BSZ 1S AU 00TId T v0108d oo —
anio ano o a0y [T A ik " EEoer— VGlolodd
£ w5 W3 0% ShgeT—] [ s et
e sEoToRE T Fo—romoma—
7o e fETrE— Aveoiar [T —tiolona—
L SR memro oot m—_ [
i §ioi6ud o For—zromoma—
BN VIvZZ1d] [CTY 0LLd
e 7 - A%
o am BRI a1 o]
[35] me e swoTouT Nerdvera
. - " - Hiaaovan SToToRT
wendog | ewndoa wendog | swndog GEREE . o
LEbes o O AHSD/8Td < v B 801d e
201000 508000 207000 508000 BEEED e uso 08010 T canerd O]
o] oy ] st F—wmorr— i
00 == 60 e 0 == 0 ne Temaavan o1 o — .,
- S 7] e e T sutaon by
' Sza3avan 0rd30v3H 4Z0108d '9010¥d
N i “ | ?
147309 309/8021d/¥64 1] 891d £2010¥d go1d
o 919 s 919 or—or—
oo P m—ca| 91983
8zu30vaH T $2010¥d
SN e e st oy
T Fo—oion— P m—n| [0 —sa0van—
’ S
[ELEL] 4 FEACIA ) arid vy £Y3AVIH
Fwoon [ERLED] o LAV 42010¥d Lize] canrld 2Y30V3IH
B
a0 NoL T actaon |
VLTI AT Taved [ T 1101891 LY L] VELJION —
cMO»Ozn volLdigriidl o
poEove T b NN oo 082t e
A RS Frroiorr m—al e
Stolow |
T [T w00 — ] et oo
| V! Seotong R o o | 0X10/vpLLdIlVELLa] ViLdION (]
90120A LOIDOA LOIOOA 00120A
952vO8d"OXYoeN eindog 952vORd OXWeN ope|ndog
= wwziongs wa iz,
i vin
ndoon | ondogon
awioan
o
o ondoaon & awndogon

(072101 57 < S

ToJor e

sjeindogon § eiemdodon
09040
o0l

aeIndogon
09040
001

50 03 @soTo peoerd S103STSSU
‘wyo 05 oIe seoeAl OI SHOA

$0 03 9s0To peoerd S103STSAU
‘wyo 0§ 9Ae SIVBAI NITIA

SieindogoN sieindodoN

£09040
001 001
65y 8

andodon
£09040
001

NN

lsod N4

e foechiaavan

—TETrenr <> [0"ssloLoud

e fo°IN10

15



000

Ision

User’s Guide

MachXO Standard Evaluation Board - Rev

3 5 5 T v
o ——
w_ wog> | o
pieog uoneniess OXuoe TTWQT =< $90BX3 I9JADAUOD DA-DA
= spndog TTWOT =< S20BI1 I83I2AUOD DA-DA
b0
o o
Y
s y awindog
ondog Spindod
500040 g exuwgS aendog
S0 640t c0%08
zsi Vo S0
a 5 opmdoa ssi
s
awndog opndoa Vit opmdoa andog e o
ez Ges sia 20005 92105
anp 4n00L ELYE BAQE0ZYISAL eeindod opeindog oeindod oindog
0 = 520 oEndog sn vozs cozs s 201090 aendog
T wwgxwwy " any 400t aindog VOZES AL y== 92108
Sendog o e £ wupxuwz - sia 0 8AE0zYSSdL
oS n Hrzo o0
TR oy &
125
oV IS T v
L NS [E——Tewnceg
awindog T S Sons
eI XERE im0l
Ve e 5
2
oendod & opmdoa
s XwERE 89021
Ve oazyes
I
—wroon
AV ZTwES
ATER
L o
¢ T
- Tav J0A T
Qv 5o
_ emntog
Y007 H0L0 1 W
ey
szar
_emndod
100740207144 WOl W
Loy
sear
omdogony
psz pue ng'T 0%
oromdog o ‘As'z “AB'T @S0
001X Py @xa 203 Az'T =80
oxc u3ovaH
100 008 203 20357807 esuRS
B L uezam suo ATuo proT
3000
aar
mndoq
1001 2XE 9y
xeuadvE TTWQT =< S90BA3 I23ISAUOD DA-DA
It Y2ITMS FIO/UO AE'E
S
siendog. ) eeindog eiejndog
ozar e coswo  anzy
S0 o
omndoq omdoq oo vl
] ons opmdod , .
Zxe waovaH ovesian I Acoiers g p—— ' () ‘Tezred wus's
= endog [ awendog zia w andog (+) uta wug-z
a5 | gems GLaNL 1658 WS
H oy [ anozy slo|[e ss omndog Saasz ©3 dans'v
95 e 55 o 0102
T F awmdog p S -
omndog 50508 330 [© w0 60
o1
szar TR TR 7 T oy Q0 eendog endog
rsz00 ajndod cos005 £0800
100 wpg 91T S} anyo== amiooo
Y Hino ez % = awndog
andog B Yovr ymd
omdoa [ okat
v opndod
oV 5oR Adovens o
rsz00 (] awndog omndog
100 cos0x) ‘Gens
01004 yo®s 203 sbearoa suo Afuo 3dsTes ) 01 4no0L
ma LSRN oo
n 1007401014 WO
orndog aRNNoD
azar
SR TR
700N rsz00
100
N T
o,
100740201 WOl —
a3 NNOD XAVA XvA
zar
—— [o°eloon
E) 5 5 0

Lattice Semiconductor
Figure 10. Power Section

16




000

Ision

MachXO Standard Evaluation Board - Rev

User’s Guide

Lattice Semiconductor

Figure 11. Miscellaneous Interfaces

oo | o

pieog uojenen3 OxueH
oy

HLaNsz1 0
oEndog
310H ONLINNOW

O [

" w

Jutadiooy svLY

Oun

L0
505
sOo¢

190z

ap1s ATepuooes uo JuUnoK

awe

93N O[>

sod N[>

uyo 0g °xe

wyo 0§ °re S80I NINIO

so0eIl 0I SPOY

Os

fo"sloissry

wanoa

aTqeun sTqesTa

[oxte Ne} o oa

£z 1 £z 1
ZQ TedoTo

sppndog

g e’y

NoLLngHsNd MS ano
s

uso[ > 4 !
! P
uoe)

—~ @ LasEy
gxuoeid

a

5

P

9

e

0°schsa0vaH
Aruo ¥Todst
¥IpdsT ATuo a1 pue q1d
[eme] [e)e] oa
[eNe) [ome] oa
otar
wgo 0§ 8Ie $90BI3 NITIA
oI N[>
s Aruo ¥TodsT
H . wodsT pue qia
z
sod Nmd[> v oa [ome]
zar o m oa
[e] [ome]
10701
awoal — ool
@ ial —
5516ueI09T MOTT3A uT
PSPUNOG 5INIBTOUSWOU USBIDSHITS
o
ormndod
20000
o
Y
w1 > oL
ane
SWL
1L
oar
OVIFA
Z3peSH HYLL
e

17



000

Ision

User’s Guide

MachXO Standard Evaluation Board - Rev

18

E) T e E v
E Bl
w00 | o
pisog uonenex3 Oxue
oy
ano
amndog s ey L] s
20020 200000 20000 200000 200000
o o ano o o
© = 0 == w0 == o == 00 ==
008
00N
Zooon
e —
09N
awndog omndog apmdog awndog omndog qoniog
£03080 505080 509020 £03080 509080 X
QvaeTaLad 3 OvaETALMNES 3 GvEETALMNE 3 QvaETALMNES 3 Qvae Al ano ano ~
il [l € n El e . I
andog 52
wugug rpinoBEna
o155 0008 —
3 in B
o
22222244
R EEE R [ — e L1
g888g8e ndu
o DN andut Staesta s1qeus
e N T — Y 2078171080
T oo s M sl e s goo oou
| YToe HusBEXIEES R ez 1
B e ——— LT ! sidia
. roon o S S1geus 550
] i ' e g
1N0d 1STL N4 1531 TR 2 = W00} IXERU
ca a X e omasanond < O[T s o n samavan
BUeE 054 505080 | =
o I — 0 —
g ool 3
i zoow ] ssvars™T4 s -207A%p 0TES ¥o0TOAST H E y :
7 55n 2 g apindog
] v g JEC ) R oya g0 8T utd o3 . andod
7G55 T g sso1o peoerd aq 3snu con Wy CEn
& L | SI03STS9X WYO OI8Z @
o T 93NN
ToIR e T 504N
s 40071001 35vHd wendoan
TG 5 L 505080
0
E=s s %30 ] oSkl
— LR %39 rr——m— 1NI0d IS3L
X0
— o 0 099 IOHINOD 1NdLNO x30 rdl aeindog
To S Hae ) [ N—— ano
vIve _ S 305 wweowuy  ono
& v 58 auvos NOLLNBHSNd MS
- 588 8 [or—amves
00> ] 3001 §88 By andog s
— £ 2Q 200080
. o 7
107900310 == o
22 LASHA
ano , polpdst
T it
S o, RIS 55
arondog R ] awindog eprndog
201000 20%00 | 207000 508000 508000 awindo
o avo | amo ano anot 2009
© 4 B == "0 o= 3 00 anio
3
Vo TR
e
OXUoeW umopTInd dniTnd
[e}e) oa 00S
[ome] [ee] [ele)
oo [SECTRN ome I
owndod spndod
[ ] 1001 o€ Py LoTdl
2x€ u3avaH 25 3V3H
Liar bidr
= e [l
ranTing
Zeindod eind
08001~ 54 1001”2 Py
2Xe ¥30V3H 2Xc ¥30v3H
e o ssvaid 114
sooTodsT
=]
207pds ] ; -
— 0" o0
“orendoq “Swandog
w003 2xE P 1001 o6 Py aremdog
26 w3avaH 2XE ¥3VaH awendog W00 ano.
olar Vi 0008 ano i3
L £
£
2010ds ddnTing apindog
andog 200080
200080 Erig
g i
w
Tana
TaTng
i
)
E) T 5 T v
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Figure 13. LED and LCD Connections
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Figure 15. Prototype Area
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Figure 17. Prototype Area (Cont.)
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Figure 18. Prototype Area (Cont.)
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Figure 19. Schematic Overview
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