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Abbreviation Definition

AC Alternating Current

ADC Analog-to-Digital Converter

ASC Analog Sense and Control

caBGA Chip Array Ball Grid Array

CMOS Complementary Metal-Oxide Semiconductor
DC Direct Current

DI Do Install

DIP Dual In-line Package

DNI Do Not Install

EFUP Environment-Friendly Use Period

ESD Electrostatic Discharge

FTDI Future Technology Devices International
FPC Flexible Printed Circuit

FPGA Field Programmable Gate Array

Gbe Gigabit Ethernet

GPIO General Purpose Input/Output

12C Inter-Integrated Circuit

IP Intellectual Property

1/0 Input/Output

JEDEC Joint Electron Device Engineering Council
JTAG Joint Test Action Group

L-ASC10 Lattice Analog Sense and Control-10 Rail
LDO Low Dropout

LED Light Emitting Diode

LPDDR4 Low Power Double Data Rate Four
LVCMOS Low-Voltage Complementary Metal Oxide Semiconductor
LVDS Low-Voltage Differential Signaling

OPN Ordering Part Number

0sC Oscillator

PC Personal Computer

PCle Peripheral Component Interconnect Express
PCS Physical Coding Sublayer

PHY Physical Layer

PLD Programmable Logic Device

PLL Phase-Locked Loop

PMOD Peripheral Module

POT Potentiometer

PSR Production Shipment Release

RAM Random Access Memory

RX Receiver

UART Universal Asynchronous Receiver/Transmitter
SGMII Serial Gigabit Media Independent Interface
SLVS Scalable Low Voltage Signaling

SMA SubMiiniature version A

SPI Serial Peripheral Interface
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Abbreviation Definition

SSPI Synchronous Serial Peripheral Interface
X Transmitter

uss Universal Serial Bus
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1. Introduction

The Lattice Semiconductor MachXO5™-55TD and MachX05-55TDQ Evaluation Boards allow you to investigate and
experiment with the features of the MachXO5-NX LFMXO5-55TD and LFMXO5-55TDQ devices. The features of the
MachX05-55TD and MachX05-55TDQ Evaluation Boards can assist you with the rapid prototyping and testing of your
specific designs.
The MachX05-55TD Evaluation Board includes the following:
e MachX05-55TD Evaluation Board pre-loaded with the demo design

Note: The board ordering part number (OPN) is LFMXO5-55TD-EVN.
e 12V AC/DC Power adapter
e Mini USB cable
e Quick Start Guide
The MachX05-55TDQ Evaluation Board includes the following:
e MachX05-55TDQ Evaluation Board pre-loaded with the demo design

Note: The board OPN is LFMXO5-55TDQ-EVN.
e 12V AC/DC Power adapter
e Mini USB cable
e Quick Start Guide
The contents of this user guide include top-level functional descriptions of the various portions of the boards,
descriptions of the on-board headers, diodes, and switches, and a complete set of schematics. While this document
applies to both the MachX05-55TD and MachX05-55TDQ Evaluation Boards, the board pictures, the schematics, and
the bill of materials are of the MachX05-55TD Evaluation Board, whose OPN is LFMXO5-55TD-EVN.

1.1. MachX05-55TD and MachX05-55TDQ Evaluation Boards

Along with the LFMXO5-55TD and LFMX0O5-55TDQ devices, the MachX05-55TD and MachX05-55TDQ Evaluation
Boards also include features to expand the LFMX05-55TD and LFMX05-55TDQ devices usability with Arduino,
Raspberry, PCle, RJ45, Versa, and Aardvark headers. The board pictures provided below show the MachX05-55TD
Evaluation Board featuring the LFMXO5-55TD device, with the OPN LFMX0O5-55TD-EVN. For the MachX05-55TDQ
Evaluation Board with the LFMXO5-55TDQ device, the OPN is LMFXO5-55TDQ-EVN. The only difference between the
two boards is the U3 component, which is either the LFMXO5-55TD or LFMXO5-55TDQ device. The rest is the same for
both boards.

Figure 1.1 shows the top view of the MachX0O5-55TD Evaluation Board.

Figure 1.2 shows the bottom view of this board.
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Figure 1.1. Top View of MachX05-55TD Evaluation Board
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Figure 1.2. Bottom View of MachX05-55TD Evaluation Board
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1.2. Features

e  On-board LFMXO5-55TD or LFMX05-55TDQ device

e Two Gigabit Ethernet (Gbe) PHY RJ45 connectors, with Serial Gigabit Media Independent Interface (SGMII) PHY
support

e Low Power Double Data Rate Four (LPDDR4) up to 1066 Mbps, x16 bits

e Peripheral Component Interconnect Express (PCle) Gen2 x1 Edge Connector

e Optional SubMiniature version A (SMA) to support x1 PCle

e Versa Headers bridge with Lattice Advanced Signal Controller (ASC) Demo Board to support L-ASC10

e  General Purpose Input/Output (GPIO) interface with Peripheral Module (PMOD), Arduino and Raspberry Pi boards

e  USB-B connection for device programming with Joint Test Action Group (JTAG) and Inter-Integrated Circuit (12C)
utility

e Additional USB-B connection for user with Soft JTAG and Universal Asynchronous Receiver/Transmitter (UART)
utility

e  Eight-position Dual In-line Package (DIP) Switches, four push buttons, and eight red LEDs for demo purposes

e Analog-to-Digital Converter (ADC) interface with 10K POT

e  Two 50-pin Flexible Printed Circuit (FPC) headers

e  Multiple reference clock sources

e  Optional Aardvark header

e  Support FPGA Power Evaluation

e Lattice Radiant™ Software programming support

Note: DNI stands for Do Not Install parts and DI stands for Do Install parts for assembly.

Caution: The MachX05-55TD and MachX05-55TDQ Evaluation Boards contain Electrostatic
Discharge (ESD) -sensitive components. ESD safe practices should be followed while
handling and using the evaluation boards.

1.3. LFMXO5-55TD and LFMXO05-55TDQ Devices

The MachX05-55TD and MachX05-55TDQ Evaluation Boards feature the LFMXO5-55TD and LFMXO5-55TDQ devices,
respectively, each in a 400-ball caBGA package. The LFMX05-55TD and LFMX05-55TDQ devices both offer a variety of
features and programmability that enhances Secure Control Programmable Logic Device (PLD) functionality with
Multiple Boot capabilities. Its cryptographic engine supports user-mode security features. Along with the cryptographic
engine, numerous system functions are included such as four Phase-Locked Loops (PLL) and 3,744 kbits of embedded
RAM plus hardened implementations of 12C and Serial Peripheral Interface (SPI). The MachX0O5-NX FPGAs feature one
hard PCle link layer IP block which supports PCle Gen1, Gen2 with one or two x1 configuration, with flexible, high
performance I/O supporting numerous single-ended and differential standards including LPDDR4 controller and
Scalable Low Voltage Signaling (SLVS). For more information on the capabilities of LFMX05-55TD and LFMXO5-55TDQ
devices, see MachX05-NX Family Root of Trust Devices Data Sheet (FPGA-DS-02120).
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2. Applying Power to the Boards

The MachX05-55TD and MachX05-55TDQ Evaluation Boards come ready to power up with on-board DC/DC switching
regulators and Low Dropout (LDO) generators powered by an external 12 V DC power source. The external power
supply can be connected with the DC power input jack J17 or the PCle edge connector CN1, which is fused with a
surface mounted fuse U10. The 5 A fuse prevents the crashed current from flowing into the internal circuits and
causing serious damage, as shown in Figure 2.1.
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+1.
(11) 1'(1315?0 p  vccio3(us)
) LPDDR4 VDDQ/
VDD2 (U9)
3.3V LDO +3.3V
P15 (U8) »  VCCIoo(U3)
S
5V PC2 USB Header JP6 : Sle »
SR Arduino +3.3V_AR ~|® »|  VCCIO6(U3)
(J19) _E_ Header (J4) ad
+3.3V.
1P7 Raspberry Pi | *3-3V_RASP  J|® »  VCCIO7(U3)
E Header (J6) =

Figure 2.1. Board Power Supply

The on-board 5 V power regulator U11 provides 90% power convert efficiency from 12 V DC when the output current is
between 50 mA and 3 A. It is distributed to 3.3V, 2.5 V LDOs, and 1.0 V regulator through one side of slide switch SW6
to support on-board devices. Through another side of SW6, this board can take the 5 V DC power from USB header J11
as well to supply those LDOs. For some low power applications, JP15 can be used to double the power supplier
capability, if J19 is also plugged into the same PC that is connected to J11. You need to ensure 5V DC power consumes
less than maximum capability from each USB port of PC when taking power from J11 and J19.

For the board extension, the 5 V DC power can also supply Raspberry Pi and Arduino boards through the jumpers and
on-board headers, to consolidate AC/DC adapters for stack boards system. Conversely, the 5V DC power for

the MachX05-55TD and the MachX05-55TDQ Evaluation Boards can be supplied either from mated Raspberry Pi or
Arduino Boards, if they are powered up by external AC/DC adapters already. You need to ensure the 5V power is from
a single source when adding JP6 or JP7 jumpers. However, maintaining the 5 V DC supplier is the basic requirement to
power on the board, which is indicated by the power good blue LED D18.

The on-board 1.1V, 1.2V, and 1.8 V LDOs take the power from the 2.5 V LDO output.
Table 2.1 summarizes on-board major power rails and their test points.
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Table 2.1. On-board Major Power Rails

Power Net Name Primary Source Test Point
+12V DC Power Jack (J17) or PCIE Edge Connecter (CN1) TP20
PS_5V DC/DC Regulator (U11) —

VBUS_5V Mini-USB Headers (J11 or J19) JP15
+5.0V Selected by Slide Switch (SW6) TP14
+3.3V LDO (U8) TP15
+2.5V LDO (U13) TP16
+1.8V LDO (U15) TP17
+1.2V LDO (U16) TP18
+1.1V LDO (U17) TP19
+1.0V DC/DC Regulator (U12) TP21

+3.3V_RASP Raspberry Pi Header (J6) —
+3.3V_AR Arduino Header (J4) —

As shown in Figure 2.1, the MachX05-55TD and the MachX05-55TDQ Evaluation Boards provide multiple power
options for 1/0 bank voltage flexibility. Table 2.2 summarizes the Vccio support matrix on each board. For example,
Vccior and Vecioz share the same three-position jumper J24 and shorting its Pin 1 and Pin 2 can bring the 3.3 V LDO
output to both I/0 Bank 1 and Bank 2. For power consumption evaluation, each board facilitates some two-position
jumpers with 1 Q sense resistors to measure the voltage drop on each power rail. Then, the supply current can be
calculated.

Table 2.2. LFMXO05-55TD and LFMX05-55TDQ I/O Bank Power Rails Stuff

LFMXO5-55TD and External Power Sense
LFMXO05-55TDQ Jumpers 33V 25V 1.8V 1.2V 1.1V 33V Test Resistor
Power (U3) Point of1Q
Vcaioo — Fixed — — — — — JP19 R132
Vceio1 J24 Pin 1-2 Pin 2-3 — — — — JP16 R133
Vceioz J24 Pin 1-2 Pin 2-3 — — — — JP20 R134
Vecios — — — — — Fixed — JpP21 R61
Vccioa J23 — — Pin 1-2 Pin 2-3 — — JP22 R62
Vcaios J20 — — Pin 1-2 Pin 2-3 — — JP23 R63
Vceios J21 Pin 1-2 — — — — Pin 2-3 JP24 R64
Vceior J22 Pin 1-2 — — — — Pin 2-3 JP25 R153

Other than the power rail for each 1/0 bank, the MachX05-55TD and MachX05-55TDQ Evaluation Boards also provide
some test points to evaluate the major power consumptions for the LFMX05-55TD and the LFMXO5-TDQ devices
respectively, as listed in Table 2.3.

Table 2.3. LFMXO05-55TD and LFMXO5TDQ Devices Major Power Rails Stuff

LFMXO05-55TD and LFMX05-55TDQ Power (U3) Power Test Point Voltage Drop Resistor Resistance
Vee_core P18 R112 0.010Q
Vee_aux/Vee_auxr/Vecauxa JP14 R131 10
Vee_abc JP17 R137 1Q
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3. JTAG & SSPI Provisioning

MachX05-55TD and MachXO5-TDQ devices support JTAG and SSPI Provisioning. The JTAG architecture of the
MachX05-55TD and MachX05-55TDQ Evaluation Boards is shown in Figure 3.1. The boards have a built-in download
controller for provisioning the LFMXO5-55TD and LFMXO05-55TDQ devices. It uses an FT2232H Future Technology
Devices International (FTDI) part U1 to convert USB to JTAG from port A. Using the Detect Cable function with the
Lattice Radiant programming software installed, you can detect dual ports after powering up the board and connecting
the mini-USB to USB-A cable from J11 to your PC. Ensure the FTDI reset control jumper JP9 is not populated as default.
The software select option FTUSB-0 is dedicated for JTAG and FTUSB-1 is dedicated for hard 12C that maps with port A
and port B from a hardware perspective, as shown in Figure 3.2.

For SSPI provisioning, you can connect Lattice USB 2B cable to J30, and use Propel Provision Tool to perform SSPI
provisioning.
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Port B FTDI_SDA

LFMXO5-55TD
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Uy | s, TS
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|

GND

| Config JTAG Header (J1) |

Figure 3.1. JTAG Programming Architecture
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Select Cable:
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*% FTUSB-1 (Dual RS232-HS B Location 0001)

Cancel

Figure 3.2. Radiant Programmer Detect Dual Ports
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3.1. JTAG Download Interface

A level shifter SN74AVC4T774 U14 from Tl is inserted between Config FTDI Port A and the LFMX05-55TD or the
LFMXO5-55TDQ JTAG port to make sure the FTDI fixed /O voltage can adapt with flexible voltage selection of Bank 2 of
the FPGA, as shown in Figure 3.3. An 8-pin header J1 (Figure 3.4) allows you to probe the JTAG signals to access the
LFMXO5-55TD or the LFMXO5-55TDQ JTAG port from the external JTAG host, such as an external Lattice HW-USBN-2B
Programming Cable available separately. In those cases, the jumper JP1 must be added to pull OEN high and ensure
U14 enters a tri-state mode so as to avoid multi-drivers on those shared signals. The JTAG connections between J1 and
the LFMXO5-55TD or the LFMXO5-55TDQ device are listed in Table 3.1.

+33y VCCIoF
T L4
JP1
OEN 2771 . 18 | veea  vees |18
apuso o 5 P8 gy ek 3 14 S TCK
ADBUS1 0 ... 5 TDI g | Al B1
ADBUSZ 0 ... R6 TDO 5 ig gy |13 S_TDI
ADBUS3 0 ... RY TMS 6| s
33y v 53 |12 S.TDO
o R4 4.7k 1 -
A 2 DIR1 11 S_TMS
¥ DIR2 B4 ————
rae IR g? DIR3
] OEN g} DIR4 10
R11 47K ~] OEN GND
— SNTAAVCATTTA )

Figure 3.3. Level Shift for JTAG Download Interface

VCCIO7

[
—_

WO~ WN =

Header 1x8 R8

Figure 3.4. JTAG Test Header
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. LFMXO5-55TD and LFMXO5-55TD
J1 Pin Number JTAG Net Name Ball Location for JTAG Q
1 VCCIO7 —
2 S_TDO H2
3 S_TDI H4
4 — —
5 — —
6 S_TMS H1
7 GND —
8 S_TCK H3

The MachX05-55TD and MachX05-55TDQ Evaluation Boards also provide test points for other dedicated JTAG
configuration pins, as shown in Table 3.2.

Table 3.2. Other Config JTAG Control Signals

Net Name LFM;(;SI;SQS;aD"a ::::::i“::os- LED Indicator Test Point
PROGRAMN G10 — —
INITN H10 D11 TP5
DONE H11 D10 TP6

Using the SW5 push button with PROGRAMN reloads the bitstream from the internal Flash when the
PROGRAMN_PORT function is enabled by the software.
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4. Soft JTAG/UART User Interface

The soft JTAG/UART user interface for the MachX05-55TD and MachX05-55TDQ Evaluation Boards is shown in

Figure 4.1. Supposedly it also uses an FT2232H FTDI part U18 to convert USB to user JTAG from port A, or convert USB
to UART from port B. Using the Detect Cable function with the Lattice Radiant programming software installed and
ensuring FTDI reset control jumper JP8 is not populated in default (Figure 3.2), you can detect other dual ports after
powering up the board. You can then connect the mini-USB to USB-A cable from J19 to your PC. The software select
option FTUSB-0 is targeted for user JTAG, and FTUSB-1 is targeted for UART that is mapped with port A and port B from
the hardware perspective.

RS232_RX_TTL
— 4
Port B
RS232_TX_TTL
VinUSE 122321 < LFMXO5-55TD or
ni-
LFMX05-55TDQ
19) @ (v18) s W)
< A UTDO
Port A A A UTDI q
P8 rst# PP PN UTCK >
GND

| User JTAG Header (J18) |

Figure 4.1. JTAG/UART User Interfacing

4.1. Soft JTAG User Interface

User FTDI Port A is connected with GPIOs in bank 1 directly. You need to allocate GPIOs for adaptation with JTAG
signals by programmable logic, which is defined by FTDI Port A when converting USB to JTAG through FTUSB-0. J18 is
an eight-pin standalone JTAG header that is used with an external Lattice download cable available separately when
the FTDI part is disabled from the JTAG chain after setting JP8. J18 can also be used as a test point when USB to JTAG is
working.

Table 4.1. Soft JTAG Connections

J18 Pin Number FTDI Signal JTAG Net Name LFMX?.SO;S:J(:)"‘/Q Ball
1 — VCClO1 —
2 UADBUS2 UTDO F12
3 UADBUS1 UTDI F13
4 — — -
5 —_ J— J—
6 UADBUS3 UTMS G13
7 — GND —
8 UADBUSO UTCK Gl4

www.latticesemi.com/legal


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards

Preliminary User Guide

=LATTICE

4.2. Soft UART User Interface

User FTDI Port B is also connected with GPIOs in Bank O directly. You need to allocate GPIOs for adaptation with UART
signals by the programmable logic, which is defined by FTDI Port B when converting USB to UART through FTUSB-1.

Table 4.2. Soft UART Connections

FTDI Signal UART Net Name LFMXO5-55TD and I;zl:lls(oorts-ASSTDQ Ball Location
UBDBUSO RS232_RX_TTL C15
UBDBUS1 RS232_TX_TTL D15
UBDBUS2 RTSn B15
UBDBUS3 CTSn Al5
UBDBUS4 DTRn E13
UBDBUSS DSRn E12
UBDBUS6 DCDn D14
UBDBUS7 RI E15
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LFMXO5-55TD and LFMXO5-55TDQ Clock Sources

The MachX05-55TD and MachX05-55TDQ Evaluation Boards have multiple external clock options for the
LFMXO5-55TD and LFMXO5-55TDQ applications respectively, as shown in Figure 5.1.

12 MHz from U1 (FTDI)

27 MHz from x4 (OSC MEM)

External clock source from J10 (SMA)

Differential 100 MHz from x7
Differential 100 MHz from x8
Differential 125 MHz from x9

Differential external clock source from SMA4 and SMAS5 (SMA pair)

100 MHz
x7

100 MHz
x8

125 MHz
x9

EXT1_CLK

SMA4/5

| 18 | [ 1
EXPCON_OSC
lUSB
12 MHz
JP11
U1
x4
110

Figure 5.1. On-board Clock Resources

Make sure 12 MHz clocks from the FT2232H FTDI U1 device are not always on without some hardware configuration.
SMA clocks need source from external boards. Refer to Table 5.1 for the clock utilization and enable conditions.

Table 5.1. Input Clock Options

Clock

LFMXO5-55TD and

Clock

Net Name LFMXO5-55TDQ 1/0 Type Enable Conditions
Frequency . Source
Ball Location
12 MHz EXPCON OSC 116 U1 LVCMOS33 Need add R159 and JP11. USB header J11
- connected upon power on.
27 MHz 27M OSC IN ) x4 LVCMOS33 Always on. Use J25 to disable or control the
- - clock output.
LVCMOS33 | Need to add J10 SMA. Connected to the
EXT_CLK OSC_IN Al7 J10 or external clock generator through the SMA
LVCOMS25 | cable.
EXTO_CLKp/ Always on. Dedicated reference clock for
100 MHz EXTO_ CLKn c11/c12 X7 LVDS PCS.
Always on. Generated by the HSCL clock and
L LD_1
100MHz | -VSTLD_100MHzp/ U19/U20 X8 | LVSTLD AC coupled to the 1.1V /O bank for
LVSTLD_100MHzn
LPDDRA4.
LVDS_125MHzp/ Always on. Dedicated reference clock for
125 MHz LVDS_ 125MHzn R3/P3 X9 LVDS PCS.
Needs to add SMA4 and SMAS. Connected
SMA_CLK EXTl—CCLLT(F:]/EXTl— B13/C13 SS'KIAAAZL/ LVDS to the external differential clock generator

through SMA cables.
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This section describes the MachX05-55TD and MachX05-55TDQ Evaluation Boards SGMII application for Ethernet
connections. The boards can support two independent Ethernet connections through on-board SGMII PHY devices
PHYO and PHY1, which is GPY115C0VI from Maxlinear, as shown in Figure 6.1. Table 6.1 lists the signals from the FPGA
interfacing with SGMII PHY devices.

LFMXO5-55TD or
LFMX05-55TDQ
(U3)

Management Port O
<
SGMII TXO0
> PHYO
(Us)
SGMII RX0
SGMII TX1
>
PHY1
SGMII RX1 (U7)
Management Port 1

Figure 6.1. SGMII x2 Interfacing

Table 6.1. SGMII Ethernet PHY Interfacing

Port A

RI45 x2
(J14)

Port B

LFMXO5-55TD and
PHY Interface LFMX05-55TDQ Ball Net Name Pin Number of PHY Device
Location
P6 PHYO_MDIO 10
u2 PHYO_MDC 11
R4 PHYO_MDINT 12
PHYO (U6) T5 PHYO_EXINTO 13
P2 SGMII_FPGA_RXOP 25
R2 SGMII_FPGA_RXON 24
T1 SGMII_FPGA_TXO0P 27
Ul SGMII_FPGA_TXON 28
P7 PHY1_MDIO 10
T2 PHY1_MDC 11
P4 PHY1_MDINT 12
PHY1 (U7) us PHY1_EXINTO 13
R5 SGMII_FPGA_RX1P 25
P5 SGMII_FPGA_RX1N 24
P1 SGMII_FPGA_TX1P 27
R1 SGMII_FPGA_TXIN 28

The pin strapping configuration for both SGMII PHY devices has been implemented on-board, as shown in Table 6.2 and

Table 6.3.
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Table 6.2. SGMII Ethernet PHYO Strapping Configuration
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U6 Pin Number Configura.tio.n Item Logic Value in Default 1K Pull-up Resistor 1K Pull-down Resistor
Description

37 PS_PHY_MADDR(0) 0 R182 (DNI) R172
35 PS_PHY_MADDR(1) 0 R178 (DNI) R173
34 PS_PHY_MADDR(2) 0 R179 (DNI) R174

PS_PHY_MADDR(3) 0 R180 (DNI) R175

PS_PHY_MADDR(4) 0 R181 (DNI) R176
12 PS_MINT_POL 0 R183 (DNI) R171
18 PS_RJAS5_TAP 0 R184 (DNI) R170
19 PS_MDIO_VOLTAGE 0 NA R177

Table 6.3. SGMII Ethernet PHY1 Strapping Configuration

U7 Pin Number

Configuration Item
Description

Logic Value in Default

1K Pull-up Resistor

1K Pull-down Resistor

37 PS_PHY_MADDR(0) 0 R224(DNI) R215
35 PS_PHY_MADDR(1) 0 R220(DNI) R216
34 PS_PHY_MADDR(2) 0 R221(DNI) R217

PS_PHY_MADDR(3) 0 R222(DNI) R218

PS_PHY_MADDR(4) 0 R223(DNI) R219
12 PS_MINT_POL 0 R225(DNI) R214
18 PS_RJ45_TAP 0 R226(DNI) R213
19 PS_MDIO_VOLTAGE 0 — R202

The MachX05-55TD and MachX05-55TDQ Evaluation Boards provide two options to supply the VDD power of PHY
devices, as shown in Table 6.4. One option is to supply the VDD with on-board 1.0 V regulator. The other option needs
additional power from the on-board 3.3 V LDO and converts to 1.0 V output by the internal regulator of PHY devices. It
is recommended to use the first option to improve power efficiency and offload the 3.3V LDO on the board.

Table 6.4. PHY device VDD Power Supply Options

PHY VDD Jumper Supply from On-board Regulator Supply from In-chip Regulator
ue 126 Pin 2-3 (U12) Pin 1-2 (U6)
u7 128 Pin 2-3 (U12) Pin 1-2 (U7)
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7. PCle Gold Finger

The MachX05-55TD and MachX05-55TDQ Evaluation Boards support x1 PCle Gen2, as shown in Figure 7.1. The signal
connections are listed in Table 7.1.

Figure 7.1. Top Side of PCle Edge Connector

Table 7.1. Gold Finger Pin Connections

CN1 Pin Number Net Name LFMXO05-55TD and M?chX05-55TDQ
Ball Location
Al PRSNT1n —
A2,A3,B1,B2,B3 12_IN_PCIE —
A4,A12,A15,A18,84,87,813,816,B18 GND —
A9,A10,B8 PCIE_3V3 —
All PCIE_PERSTn K6t
Al3 PCIE_CLKP c7
Ald PCIE_CLKN B7
Al6 x1_PERpO A5
A17 x1_PERNO A6
B14 x1_PETpO A2
B15 x1_PETnO A3
B17 PRSNT2n —
- RO_ext ca
- RETO_ref B4

Note:
1. Needs to add JP10 to bridge with FPGA control I/0.
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8. Optional SMA Headers

The MachX05-55TD and MachX05-55TDQ Evaluation Boards provide two pairs of high-speed SMA footprints to
support flexible Serdes Protocol validation, with x1 RX and TX signal pairs, as shown in Figure 8.1. Their SMA footprint is
compatible with SF2921-61345-2S from Amphenol. The signal mapping is shown in Table 8.1.

RX3p  RX3n

Figure 8.1. SMA Interfacing for x1 Serdes RX and TX

Table 8.1. Connections for SMA Serdes Signal Pair

Reference Net Name LFMX05-5SI;I';)"aer:;m‘XOS-SSTDQ
SMAO SD3_RXp A8
SMA1 SD3_RXn A9
SMA2 SD3_TXp All
SMA3 SD3_TXn Al2

Note: LFMXO5-55TD and LFMXO5-55TDQ engineering samples cannot support additional PCle lane through
the SMA.

The MachX05-55TD and MachX05-55TDQ Evaluation Boards also provide a pair of high-speed SMA footprints to
support SerDes extension reference clock input as shown in Figure 8.2. Their SMA footprint is compatible with

SF2921-61356-2S from Amphenol and the LVDS clock is recommended to be connected. The signal mapping is shown in
Table 8.2.

E1ICLKp EI1CLKn

Figure 8.2. SMA Interfacing for x1 SerDes RX and TX

Table 8.2. Connections for External SMA Reference Clock

SMA Net Name LFMXO05-55TD and LFMX05-55TDQ Ball Location
SMA4 EXT1_CLKp B13
SMA5S EXT1_CLKn C13
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The MachX05-55TD and MachX05-55TDQ Evaluation Boards are also designed with a single-end SMA clock header J10,
as shown in Figure 8.3. This is a low-cost standard type SMA footprint, such as 5-1814832-2 from TE Connectivity. You
need to solder it on the board. Table 8.3 details its connection to the FPGA.

Figure 8.3. SMA Clock Input

Table 8.3. Single-End External SMA Clock
SMA Net Name LFMXO5-55TD and LFMX05-55TDQ Ball Location
J10 EXT_CLK Al7

© 2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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9. LPDDR4 Memory Controller Interface

Table 9.1 lists all LPDDR4 memory controller Interface signals. The LFMXO5-55TD and LFMXO5-55TDQ devices Memory
Controller is used to interface with the on-board 16-bit parallel data and 8 Gb capacity LPDDR4 memory device, Micron
MT53E512M16D1, which is supported with 512 Meg x16 configurations. The MahX05-55TD and MachX05-55TDQ
Evaluation Boards are designed to use on-die termination in default and reserved on-board termination options.

Table 9.1. LPDDR4 Memory Controller Interconnections

LPDDR4 Net Name (U9) LFMXO5-55TD and LFMXO5-55TDQ Ball Location
DQO_A N18
DQ1_A N20
DQ2_A P18
DQ3_A P17
DQ4_A P16
DQ5_A N19
DQ6_A M17
DQ7_A M16
DMIO_A N17

DQSO_T_A P19
DQSO_C_A P20
DQ8 A R15
DQ9_A T14
DQ10_A R14
DQ11_A T15
DQ12_A V14
DQ13_A w14
DQ14_A V15
DQ15_A u14
DMI1_A u1s
DQS1_T_A Y15
DQS1_C_A Y14
CAO0_A w19
CA1_A V18
CA2_A T19
CA3_A V19
CA4_A V20
CA5_A T20
CK_T_A R19
CK_C_A R20
CKEO_A W20
CSO_A w18
ODT_CA_A R16
RESET_N N16

ZQOl —

Note:
1. ZQOis pulled up to VDDQ through a 240 Q resistor.

Caution: The MachX05-55TD and MachX05-55TDQ Evaluation Boards are designed to support x16 bits with

default population but are reserved to support x24 bits configuration if you change the memory to
a x32 LPDDR4 device.
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10. Generating the Programming File

The demo project on the MachX05-55TD and MachX05-55TDQ Evaluation Rev A Boards can be downloaded from the
corresponding board webpages. To generate the Bitstream (.bit) file:

1.

5.

Open the Lattice Radiant software Version 2024.2.1 or later for MachXO5-55TD devices and 2025.1 or later for
MachXO5-TDQ devices.

Make sure the licenses below are supported by the Lattice Radiant software:
For MachXO5-NX-55TD devices
e Device License:
e LSC_CTL_LFMXO5-55TD for the Lattice Radiant software and Lattice Propel 2025.1 or earlier
e LSC_CTL_LFMXO5_SECURE for the Lattice Radiant software and Lattice Propel 2025.1.1 or later

e ESFB License:
e LSC_ESFB55D_CS (License ID: DAFF) for production shipment release (PSR) devices.

For MachX05-NX-55TDQ devices

e Device License:
e LSC_CTL_LFMXO05-55TDQ for the Lattice Radiant software and Lattice Propel 2025.1 or earlier
e LSC_CTL_LFMXO5_SECURE for the Lattice Radiant software and Lattice Propel 2025.1.1 or later
e  ESFB License:
e LSC_ESFB55DQ_CS (License ID: D1EF) for production shipment release (PSR) device.
From the File menu, choose Open > Project.

In the Open Project dialog box, select the RoT_Soc.rdf file and click Open, as shown in Figure 10.1. This opens the
demo project.

Open Project *
&« w <« workspace_.. » RoT_50C » w 0 Search RoT_SoC §e
Organize « MNew folder iE ~ [ 0

.externalToolBuilders
.settings

impl_1

misc

RoT_ 5ol
RoT_50C_tcr.dir
security_setting

sge

source

| RoT_SoC.rdf

File name: |RoT_SoC.rdf v| Project Files (*.rdf) ~

Figure 10.1. Lattice Radiant Software — Open Project Dialog Box

In the Process Toolbar, click the Run All > icon, as shown in Figure 10.2.
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Lattice Radiant Software - Reports

File Edit View Project Tools Window Help

o~ &~ @ Q Q Q Y ATEN
} n Synthesize Design n Map Design u Flace & Route Design u Export Files

Figure 10.2. Radiant Software — Process Toolbar Initial State

EEES

Green checkmarks appear on each successfully completed step, including the generation of the file, as shown in
Figure 10.3. The generated .bit file should be located in the impl_1 folder.

Lattice Radiant Software - Reports

File Edit View Project Tools Window Help

o- @B O C QQ Q Q o E O
> Synthesize Design | Map Design | Flace & Route Design |

Figure 10.3. Radiant Software — State of the Processes Toolbar Completion

Note: The demo project contains the generated .bit file and shows all steps successfully completed. Click Clean up
Process or Force Run from Start after right-clicking on each process button to rerun this flow.

6. Generate the customer Policy/Key/Lock .bin files for Flash provisioning upon the instruction in MachXO5-NX
Root-of-Trust Device Provisioning User Guide (FPGA-TN-02333).
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11. Programming the MachXO5-NX Device

The MachX0O5-55TD evaluation board comes loaded with a working user design. You can re-provision the device by
setting SW7-1 and SW7-3 to the OFF position and SW7-2 to the ON position followed by a power cycle or pressing the
SW5 push button to toggle PROGRAMN low.

Radiant Programmer can be used to program the bitstream file to the MachXO5-NX embedded flash after necessary
files are generated. The details are shown in the Generating the Programming File section. The Radiant Programmer is
integrated into the Lattice Radiant software and is also available as a standalone version.

To program the MachX05-NX embedded flash, you need to erase the default demo design shipped with the kit:
1. Connect the PC and the MachX05-55TD Evaluation Board (J11) using the USB cable.
2. Inthe Lattice Radiant Software, click Tools > Programmer, as shown in Figure 11.1.

Lattice Radiant Software -[C:/Workarea/Projects/EVAL_USER_GUIDEs/MachXO3-55TD/Hardware/test/test/test.rdf] - Report Browser

File Edit View Project Tools Window Help

— =
o 5-H

Pre-Synthesis Constraint Editor Q @ @ @ D l: i
=] [P = : /i

Post-Synthesis Timing Constraint Editor

|E| Device Constraint Editor -
= B Netlist Analyzer e & Route Design | ‘A
E Physical Designer [Eai faY Start Page Report Browser
v B test =g} Reports
£ LFMX05-55TD-08B! '3 Reveal Inserter
- Strategies e Reveal Analyzer/Controller _
[i=] Area ﬂ Power Calculator
[=] Timing B Programmer 4 Synthesis Reports
"‘_;.-'} Strategy1 [
v tﬁ impl_1 (Synplify P1 i Bitstream Security Settings ' Map Reports
T Input Files . &3 Run Manager 3 Place & Route Reports
w SDUI‘CEfI.ITIp B simulation Wizard
Pre-Synthesis C B Export Macro 3 Export Reports
Posr 5)‘n-thESiS ) Source Template
E::;QF::ZS IP Catalog » Misc Reports

> Synplify Pro for Lattice
QuestaSim Lattice-Edition

Analysis Files
Programming Fi

Clear Tool Memory...
Options..

Figure 11.1. Radiant Software — Radiant Programmer

3. After the Radiant Programmer interface opens (Figure 11.2), power up the MachX05-55TD Evaluation Board by
correctly positioning the power switch SW6.
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File Edit View FRun Tools Help
TEE S BEE 2B

Enable

Status Device Family Device Operation File Name| Cable Setup -]

£ Radiant Programmer - impl_1cf - O X

1 Generic JTAG Device JTAG-NOP Bypass Cable Settings
Detect Cable
Cable: HW-USBN-2B (FTDI) ~
Fort: FTUSB-0 v
Custom port:

Programming Speed Settings
®) Use default Clock Divider
() Use custom Clock Divider

TCK Divider Setting (0-30x): (1 5

£ >« >

Qutput =

Lattice VM Drivers detected (HW-DLN-3C (Parallel))
Programmer device database loaded

Output ~ Tcl Console

Ready

Figure 11.2. Radiant Programmer - Initial Window

4. The LFMX05-55TD device is detected, as shown in Figure 11.3.

File Edit View Run Tools Help

paflefl = @i 2 e v B

Enable Status Device Vendor Device Family Device Operation

Lattice LFMHO5D LFMKO5-55TD Erase,Program,Verify, Refresh

Figure 11.3. Radiant Programmer — Device Detection

5. Open the Device Properties dialog and select the example policy and user bitstream file with the respective
settings shown in Figure 11.4. Click the OK button to close the dialog box.
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B3 LFMXOSD - LFMX05-55TD - Device Properties = [m] X

General Device Information

Device Operation

Target Memory: Provision FLASH Configuration Memory ~
Port Interface: ITAG ~
Access Mode: Device Provisioning ~
Operation: Erase Program, Verify, Refresh ~
a Provisioning Flash Programming Options User Flash Memory Programming Options

@ Policy Programming: [C) UserDatal Programming —

_rd/Provision_Toel/ReT_customer_policy.bin ..

Start address (Hex):

End address (Hex): E
@ Customer User Application 1 Programming Options

[ UserData1 Programming
Programming file: ision_Tool_a'rot_soc_impI_‘I.biﬂ

Cust User Application 2 P ing Opti
D ustomer Lser Application fogramming Lptions Start address (Hex): 00F1el End address (Hex): E

Programming file:
[ UserData2 Programming

[CJ Customer User Testing image Programming Options

Programming file: Start address (Hex): |0

Figure 11.4. Radiant Programmer — Device Provisioning

6. Click the Program Device button to start the provisioning. The device provisioning starts immediately (Figure 11.5).

Ped 2 86e s

Figure 11.5. Radiant Programmer — To start the Provisioning

7. After the provisioning is completed, set SW7-1, SW7-2, and SW7-3 to the OFF position. Power cycle the board or
press the SW5 push button to toggle PROGRAMN low to load the user design.

Note: The above method is to provision and preprogram the MachX05-NX TD device. In MachX05-NX Root-of-Trust
Device Provisioning User Guide (FPGA-TN-02333), the Provisioning using Radiant Programmer section is for
MachXO5-TD device and the Provisioning using Propel Provision Tool section is for MachXO5-NX TDQ devices.
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I Propel Provision [C:/demo/provision1/provision1.proproject] - Device: LFMXQ5-35TDQ * = (] %

File View Tools Help

Bz A & BE

Run Provisioning Flash Programming Options User Flash Memory Pregramming Options
Palicy File: M
Cable Settings
Port: M Detect Customer User Application 1 Programming Options

Programming File:
Programming Speed Settings
) Use default clock divider Customer User Application 2 Programming Options
Use custome clock divider
TCK Divider Setting (0-30x):
Customer User Testing Image Programming Options

Port Interface
@ JTAG 5Pl

OQutput

Figure 11.6. Propel Provision Tool

For MachXO5-NX TDQ devices, you can use the Propel Provision tool in Lattice Propel Builder for device provisioning
(Figure 11.6). Refer to the instructions in the Using Propel Provision Tool section of MachX05-NX Root-of-Trust Device
Provisioning User Guide (FPGA-TN-02333) to create a new provision project or open an existing provision project.
Perform the following upon the window shown in Figure 11.6:

1. Inthe Cable Settings section, click Detect. The detected port of the programming cable is listed in the Output
pane.

Select the port that connects to the MachX05-NX RoT device JTAG port from the Port drop-down list.

In the Programming Speed Settings section, select Use customer clock divider and set TCK Divider Setting to 3 or
above.
In the Port Interface section, select either JTAG or SPI.

5. In the Provisioning Flash Programming Options section, click the ... (browse) button to select the policy file
generated in the Generating Customer Policy File section of MachX05-NX Root-of-Trust Device Provisioning User
Guide (FPGA-TN-02333). This field is mandatory for device provisioning.

6. Inthe Customer User Application 1 Programming Options section, click the ... (browse) button to select the CUA
image 1. This field is mandatory if CUT image is not selected.

7. Inthe Customer User Application 2 Programming Options section, click the ... (browse) button to select the CUA
image 2. This field is optional.

8. In the Customer User Testing Image Programming Options section, click the ... (browse) button to select the CUT
image. This field is optional.

9. Inthe User Flash Memory Programming Options section, the available options depend on the Policy File you
selected. The number of available User Data Programming options follows the number of UFM sectors defined in
the Policy File. Start Address and End Address of each UFM sector follows the start address and UFM size of the
corresponding UFM sector defined in the Policy File.

10. Click Run to start device provisioning.
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This section describes the MachX05-55TD and MachX05-55TDQ Evaluation Boards headers and test connections.

12.1. Versa Headers

The MachX05-55TD and MachX05-55TDQ Evaluation Boards provide two headers, J8 and J9, for expansion purposes.

Table 12.1. Versa J8 Header Pin Connections

J8 Pin Number Net Name LFMXO5-55TD and LFMX05-55TDQ Ball Location
1 GND —
2 NC —
3 EXPCON_2V5? —
4 EXPCON_IO29 J10
5 EXPCON_IO30 J11
6 EXPCON_IO31 K10
7 EXPCON_I032 117
8 EXPCON_|033 J12
9 EXPCON_IO34 H20
10 EXPCON_IO35 H19
11 EXPCON_IO36 K11
12 EXPCON_IO37 J19
13 EXPCON_IO38 114
14 EXPCON_IO39 J13
15 EXPCON_IO40 K16
16 EXPCON_IO41 J15
17 EXPCON_I042 K14
18 EXPCON_IO43 K15
19 EXPCON_IO44 K12
20 EXPCON_I045 K13
21 5VIN? —
22 GND —
23 EXPCON_2V5? —
24 GND —
25 +3.3V —
26 GND —
27 +3.3V —
28 GND —
29 EXPCON_OSC J16

30 GND —
31 EXPCON_CLKIN J18
32 GND —
33 EXPCON_CLKOUT 120
34 GND —
35 EXPCON_3V32 —
36 GND —
37 EXPCON_3V32 —
38 GND -
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J8 Pin Number Net Name LFMXO5-55TD and LFMXO5-55TDQ Ball Location
39 EXPCON_3V32 —
40 GND —

Notes:

1. The Net is optionally connected to power source through resistor DNI.
2. The Net is optionally connected to power source through resistor DI.

Table 12.2. Versa J9 Header Pin Connections

J9 Pin Number Net Name LFMXO5-55TD and LFMX05-55TDQ Ball Location
1 HPE_RESOUTH# H14
2 GND —
3 EXPCON_IOO0 H15
4 EXPCON_IO1 H13
5 EXPCON_IO2 F15
6 EXPCON_IO3 H16
7 EXPCON_IO4 D16
8 EXPCON_IO5 F16
9 EXPCON_IO6 C17
10 EXPCON_IO7 Al6
11 EXPCON_IO8 B18
12 EXPCON_IO9 B17
13 EXPCON_IO10 F17
14 EXPCON_IO11 E17
15 EXPCON_IO12 E18
16 EXPCON_IO13 B20
17 EXPCON_IO14 F18
18 EXPCON_IO15 G16
19 GND —
20 EXPCON_3V32 —
21 EXPCON_IO16 G17
22 GND —
23 EXPCON_IO17 Cc19
24 GND —
25 EXPCON_IO18 C20
26 GND —
27 EXPCON_IO19 D20
28 EXPCON_I020 D19
29 EXPCON_IO21 E19
30 GND —
31 EXPCON_I022 F19
32 EXPCON_|023 E20
33 EXPCON_|024 F20
34 GND —
35 EXPCON_IO25 G20
36 EXPCON_IO26 G19
37 EXPCON_I027 H17
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J9 Pin Number Net Name LFMXO5-55TD and LFMXO5-55TDQ Ball Location
38 CARDSEL#! —
39 EXPCON_l1028 H18
40 GND —

Notes:

1. The Net is optionally connected to power source through resistor DNI.
2. The Net is optionally connected to power source through resistor DI.

12.2. Arduino Board GPIO Headers

The board provides four headers, J2, J3, J4, and J5, for the Arduino Zero board adaptation.

Table 12.3. Arduino J2 Pin Connections

J2 Pin Arduino ZERO Board LFMXO05-55TD/Q
Number Net Name Signal Ball Location Comments
1 AR_IO8 ~D8/PA06 K3 —
2 AR_IO9 ~D9/PA07 K2 —
3 AR_SS_1010 ~D10/PA18/SS K1 gce):ar:I.ts to the SS function on the Arduino ZERO
Defaults to the COPI function on the Arduino
4 AR_MOSI_IO11 | ~D11/PA16/COPI L3 7ERO Board.
Defaults to the CIPO function on the Arduino
5 AR_MISO_l012 | ~D12/PA19/CIPO L1 7ERO Board.
Defaults to the SCK function on the Arduino
6 AR_SCK_lO13 ~D13/PA17/SCK L2 7ERO Board.
GND GND — —
AR_AREF AREF/PAO3 L6 AR_AREF connection to AREF through R43.
Defaults to the SDA function on the Arduino
9 AR_SDA D20/PA22/SDA N5 ZERO Board. It is optionally connected to SDAO
through R44 (DNI).
Defaults to the SCL function on the Arduino
10 AR_SCL D21/PA23/SCL N6 ZERO Board. It is optionally connected to SCLO
through R45 (DNI).

Table 12.4. Arduino J3 Pin Connections

J3 Pin Number Net Name Arduino ZERO Board Signal LFMX05-SSJ;IaLr;i:zoMnXOS-SSTDQ Comments
1 AR_IO0 DO/RX/PA11l K4 —
2 AR_IO1 D1//TX/PA10 K5 —
3 AR_|02 D2/PA14 J6 —
4 AR_IO3 ~D3/PA09 K7 —
5 AR_I104 ~D4/PA08 17 —
6 AR_IO5 ~D5/PA15 18 —
7 AR_IO6 ~D6/PA20 H9 —
8 AR_I07 D7/PA21 K8 —

Table 12.5. Arduino J4 Pin Connections

Arduino ZERO

LFMXO5-55TD and LFMX05-55TDQ

J4 Pin Number Net Name Board Signal Ball Location Comments
1 AR_1014 ATN L7 -
2 NC IOREF - -
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14 Pin Number Net Name Ardumo. ZERO LFMXO5-55TD and LF.MX05-55TDQ Comments
Board Signal Ball Location
Pin K2 should be set high by
default. Avoid making the
3 AR_RESET RESET K2 Arduino ZERO Board in Reset
status when connected.
3.3 V power supply from the
4 *3.3V_AR +3V3 Arduino ZERO Board.
Jump to the 5V on-board
+ —
> AR_SV >V power rail through JP6.
GND GND — —
GND GND — —
3 +12V VIN _ Share Wlt-h the +12 V on-board
power rail.

Note:

If JP6 is installed, a 5 V power can be supplied from either the Arduino board, or the MachX05-55TD or MachX05-55TDQ Evaluation

Board. With JP6 removed, each board needs its own 5 V power.

Table 12.6. Arduino J5 Pin Connections

LFMXO5-55TD and
J5 Pin Number | Net Name | Arduino ZERO Board Signal LFMXO5-55TDQ | Comments
Ball Location
1 AR_ADO D14/ADCO/PAO2 M1 Defaults to ADCO on Arduino ZERO Board.
2 AR_AD1 D15/ADC1/PB0S8 M2 Defaults to ADC1 on Arduino ZERO Board.
3 AR_AD2 D16/ADC2/PB09 M3 Defaults to ADC2 on Arduino ZERO Board.
4 AR_AD3 D17/ADC3/PA04 M4 Defaults to ADC3 on Arduino ZERO Board.
5 AR_AD4 D18/ADC4/PAQOS M5 Defaults to ADC4 on Arduino ZERO Board.
6 AR_ADS5S D19/ADC5/PB02 M6 Defaults to ADC5 on Arduino ZERO Board.

12.3. FPC Headers

The board provides two 50-Pin FPC headers, CN2 and CN3, for board signal extension. Each header got 14 pairs of LVDS
or SLVS signals for high-speed data transmitter or receiver. CN2 and CN3 are designed to support the loopback test

with a standard 50-pin FPC cable.
Table 12.7. FPC Header Pin Connections

CN2 at the Top Side CN3 at the Bottom Side
LFMX05-55TD and LFMX05-55TD and
Pin Number Net Name LFMXO5-55TDQ Pin Number Net Name LFMXO5-55TDQ
Ball Location Ball Location
1 NC — 50 NC -
2 TP3 - 49 TP4 —
3 TP3 - 48 TP4 -
4 TP3 — 47 TP4 —
5 TP3 — 46 TP4 —
6 NC - 45 NC -
7 SLVS_TP1 V6 44 SLVS_TP2 we
8 GND - 43 GND —
9 SLVS_DP26 w4 42 SLVS_DP24 Y2
10 SLVS_DN26 Y4 41 SLVS_DN24 Y3
11 GND - 40 GND -
12 SLVS_DP27 W5 39 SLVS_DP25 V1
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CN2 at the Top Side CN3 at the Bottom Side
LFMXO05-55TD and LFMXO5-55TD and
Pin Number Net Name LFMXO5-55TDQ Pin Number Net Name LFMXO5-55TDQ
Ball Location Ball Location
13 SLVS_DN27 Y5 38 SLVS_DN25 W1
14 GND - 37 GND —
15 SLVS_DPO w13 36 SLVS_DP12 u13
16 SLVS_DNO W12 35 SLVS_DN12 V13
17 GND - 34 GND —
18 SLVS_DP1 V11 33 SLVS_DP13 R13
19 SLVS_DN1 u12 32 SLVS_DN13 T13
20 GND - 31 GND —
21 SLVS_DP2 Y12 30 SLVS_DP14 P12
22 SLVS_DN2 Y13 29 SLVS_DN14 R12
23 GND - 28 GND —
24 SLVS_DP3 W9 27 SLVS_DP15 u1o
25 SLVS_DNS3 W10 26 SLVS_DN15 V10
26 GND - 25 GND —
27 SLVS_DP4 V12 24 SLVS_DP16 U9
28 SLVS_DN4 w11 23 SLVS_DN16 V9
29 GND - 22 GND —
30 SLVS_DP5 P13 21 SLVS_DP17 R9
31 SLVS_DNS5 P14 20 SLVS_DN17 T9
32 GND - 19 GND —
33 SLVS_DP6 Y10 18 SLVS_DP18 W7
34 SLVS_DN6 Y11 17 SLVS_DN18 w8
35 GND - 16 GND —
36 SLVS_DP7 Y8 15 SLVS_DP19 N9
37 SLVS_DN7 Y9 14 SLVS_DN19 P9
38 GND — 13 GND -
39 SLVS_DP8 Y6 12 SLVS_DP20 N7
40 SLVS_DN8 Y7 11 SLVS_DN20 N8
41 GND - 10 GND —
42 SLVS_DP9 u7 9 SLVS_DP21 M12
43 SLVS_DN9 V7 8 SLVS_DN21 N12
44 GND - 7 GND -
45 SLVS_DP10 T7 6 SLVS_DP22 R11
46 SLVS_DN10 R7 5 SLVS_DN22 R10
47 GND - 4 GND —
48 SLVS_DP11 R8 3 SLVS_DP23 P10
49 SLVS_DN11 P8 2 SLVS_DN23 P11
50 GND — 1 GND -

12.4. Aardvark Header (DNI)

The Aardvark 12C/SPI Host Adapter is a fast and powerful 12C bus and SPI bus host adapter through USB. It allows you
to interface a Windows, Linux, or Mac OS X PC through USB to a downstream embedded system environment and
transfer serial messages using the 12C and SPI protocols.
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The MachX05-55TD and MachX05-55TDQ Evaluation Boards provide an Aardvark compatible header for customer
applications. The 12C bus is optionally connected to a global I12C bus on the board.

Table 12.8. Aardvark J7 Header Pin Connections

J7 Pin Number Net Name LFMXO5-55TD and LFMXO5-55TDQ Ball Location
1 AK_SCL M7
2 GND —
3 AK_SDA M8
4 +5V_I2C —
5 AK_MISO N1
6 +5V_SPI —
7 AK_SCLK N2
8 AK_MOSI N4
9 AK_SS N3
10 GND —

12.5. Raspberry Pi Board GPIO Header

The MachX05-55TD and MachX05-55TDQ Evaluation Boards provide a 40-pin receptacle that is compatible with the
GPIO header of Raspberry Pi 2/3 serial models.

Table 12.9. Raspberry Pi J6 Header Pin Connections

LFMXO5-55TD and LFMXO5-55TD and
J6 Pin Number Net Name LFMXO5-55TDQ J6 Pin Number Net Name LFMXO5-55TDQ
Ball Location Ball Location
1 3.3V_RASP? - 2 RASP_5V? -
3 RASP_1002 E8 4 RASP_5V? —
5 RASP_|003 F6 6 GND -
7 RASP_1004 G9 8 RASP_IO14 G8
9 GND — 10 RASP_I015 F8
11 RASP_l017 E7 12 RASP_I018 G7
13 RASP_l027 E6 14 GND —
15 RASP_1022 ES 16 RASP_l023 E4
17 3.3V_RASP? — 18 RASP_I024 E3
19 RASP_l010 F7 20 GND —
21 RASP_1009 E2 22 RASP_|025 F3
23 RASP_|011 F2 24 RASP_I008 F1
25 GND — 26 RASP_IO07 G3
27 RASP_ID_SD D1 28 RASP_ID_SC El
29 RASP_|005 Gl 30 GND —
31 RASP_|006 G2 32 RASP_I012 F5
33 RASP_l013 G6 34 GND —
35 RASP_l019 H4 36 RASP_I016 H5
37 RASP_l026 H6 38 RASP_I020 H7
39 GND — 40 RASP_l021 H8

Notes:
1. The 3.3V power is supplied from the Raspberry Pi board.
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2. The 5V power can come from either the Raspberry Pi board, or the MachX05-55TD or MachX05-55TDQ Evaluation Board
when the jumper JP7 is installed. When jumper JP7 is not installed, each board needs its own 5 V power.

12.6. PMOD Headers

The MachX05-55TD and the MachX05-55TDQ Evaluation Boards provide two 12-pin receptacle headers that are
compatible with the Digilent PMOD™ interface specification.

Table 12.10. J15 Header Pin Connections

LFMXO5-55TD and LFMXO5-55TD and
J15 Pin Number Net Name LFMXO5-55TDQ J15 Pin Number Net Name LFMXO5-55TDQ
Ball Location Ball Location

1 PMODO_1 K20 7 PMODO_5 K19
2 PMODO_2 L16 8 PMODO_6 L17
3 PMODO_3 L18 9 PMODO_7 L20
4 PMODO_4 L19 10 PMODO_8 M18
5 GND — 11 GND —

6 VCCIO2 — 12 VCCIO2 —

12.7. User 12C Interface

This board provides more options for user 12C access from different LFMX05-55TD or LFMX05-55TDQ Wide Range I/O
to multiple on-board headers. They are solid connected for target applications, but those connections to bridge
SCLO/SDAO are not populated in default. You need to customize interconnection for 12C applications across the board.
For example, if you want to use an Ardvark 12C host to access the Arduino board, you can use the internal fabric logic of
the LFMXO05-55TD or LFMX05-55TDQ device to bridge AK_SCL/AK_SDA with AR_SCL/AR_SDA. Or, you can add bridge
resistors according to Table 12.11 to connect all of them to SCLO/SDAO for bridge interconnections on-board without
involving the FPGA. You also need to set up the design with the tri-state mode for output high with pull-up resistors. If
there is no pull-up setup on the counterpart boards or internal GPIOs of FPGA, you can add JP12 and JP13 to leverage
FTDI’s 12C pull up R33 and R34 for SCLO/SDAO. Note that the multi-drives should be disabled for FTDI_SCL/FTDI_SDA in
this case. You can add JP9 to disable FTDI output and force FPGA output High-Z from ball location A19/A18.

By adding JP12 and JP13, you can also access FPGA 12C configure interface from those extension boards with 12C host
through SCLO/SDAO, which provides the flexibility to update the bitstream from an extension board in some
applications.

Table 12.11. 12C Connections

Extend header [ G U JELL LII-=|I:\/|N;()2)055-555§I'1I-)DQ3I::II Net Name Ll LT
LFMXO05-55TDQ Bank . SCLO/SDAO
Location for JTAG

Versa Header 1 B20 EXPCON_IO13 R35 (DNI)
(49) G16 EXPCON_I015 R37 (DNI)
Aardvark Header 6 M7 AK_SCL R60 (DNI)
(7) M9 AK_SDA R59 (DNI)
Arduino Header 6 N5 AR_SCL R45 (DNI)
(42) N6 AR_SDA R44 (DNI)
) E1 RASP_ID_SC R85 (DNI)

Raspberry Pi Header (J6) 7
D1 RASP_ID_SD R87 (DNI)
. F6 RASP_1003 R96 (DNI)

Raspberry Pi Header (J6) 7
E8 RASP_1002 R84 (DNI)
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12.8. ADC and Potentiometer

There are two dedicated ADC input pairs for LFMXO5-55TD and LFMXO5-55TDQ devices. The MachX05-55TD and MachX05-55TDQ
Evaluation Boards provide multiple application options. For default population, one pair of ADCO is used to measure the core VCC
voltage drop through a 10 mQ resistor R112. Therefore, the core VCC current is calculable, as shown in Figure 12.1. Positive input of
another pair ADC1 is connected to a 10 kQ Trimmer Potentiometers (POT1) that provides voltage variation from 0 V to selectable
VCCIO4, as shown in Figure 12.2. The negative input of ADC1 is grounded through 1 kQ resistor.

ADCPO0

ADCNO

JP18
VCORE

Figure 12.1. Circuit Design for ADCO

ey ADCN1
R80
1K Re2
POT POT1_WIPER ADCP1 1K
Zz
3314G-1-103

Figure 12.2. Circuit Design for ADC1

Rotate the Trimmer clockwise to decrease the voltage, as shown in Figure 12.3. To increase the voltage to ADCP1,
rotate the POT counterclockwise.
%} Wiper

caw OB ew

Clockwise —

Decreasing
Wiper
Voltage

Figure 12.3. Trimmer Wiper Description
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13. LEDs and Switches

LEDs and switches of the MachX05-55TD and MachX05-55TDQ Evaluation Boards that can be used in demonstrations
and customer designs are described in this section.

13.1. 8-Position DIP Switch

Four LFMXO5-55TD or LFMXO5-55TDQ pins are connected to the four switches of SW1, as shown in the circuit design
in Figure 13.1. The DIP switches are connected to logic level 0 when in the ON position, as shown in Figure 13.2.

VCCIO5 SW1

o

| R39 4.7k__ DIP1 ——

[RA0_ A a7k DIPZ

—ANN  m—— |
A e —=

.

[7RB5 . &.7k__DIPS 1
1 _R56 47«___DIP6 —

L R57 Y\ A4k DIPT f—

R58 > 47k__DIP8

A YAV e s |

SWDIP-8 =

MFG P/N = DS04-254-1L-08BK

Figure 13.1. Eight-Position DIP Switch Circuits

One side of each switch is connected to GPIOs within the VCCIOS5 bank and pulled up through 4.7 kQ resistors. The
other side is grounded. The designated pins are connected, as shown in Table 13.1.

Table 13.1. Four-Position DIP Switch Signals

Net Name Ll;m)g)ss_ss_;LDQa;:" SwWi1 DI!’.Switch 4.7 kQ Pull-up Resistor Logic Input.L'eveI at

Location Position ON Position
DIP1 V2 1 R39 0
DIP2 V3 2 R40 0
DIP3 W2 3 R41 0
DIP4 w3 4 R42 0
DIP5 ua 5 R55 0
DIP6 V4 6 R56 0
DIP7 T4 7 R57 0
DIP8 V5 8 R58 0
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13.2. General Purpose Push Buttons

The MachX05-55TD and MachX05-55TDQ Evaluation Boards provide four push button switches, SW2, SW3, SW4 and
SWS5, for demonstrations and user applications. Pressing these buttons drives a logic level 0 to the corresponding I/0
pins.

Table 13.2. Push Button Switch Signals

LFMXO05-55TD and LFMXO5-55TDQ Shared function Check Conditions
Push Button Number Reference name .
Ball Location
PB1 SW2 K6 PCIE Reset JP10
PB2 SW3 - PHY devices Reset JP3, JP5
PB3 Sw4 D19 ASC Reset P4
PB4 SW5 G10 PROGRAMN —

SW2 is designed for general-purpose applications. At the same time, SW2 can be used to trigger PCIE reset by adding
JP10 jumper. SW3 can be used to trigger the reset sequency of SGMII PHY devices after adding JP3 and JP5 jumpers.
SW4 can be used as the ASC global reset push button when JP4 is set to connect with EXPCON_1020, which is
connected to the MANDATORY_RESET signal when mated with the Lattice ASC Bridge Board. Refer to ASC Bridge Board
Evaluation Board User Guide (FPGA-EB-02025) for detailed information with ASC application. SW5 can be used as the
PROGRAMN push button to trigger the configuration process without power cycle. For detailed information on
PROGRAMN, refer to MachXO5-NX Programming and Configuration User Guide (FPGA-TN-02271).

13.3. General Purpose LEDs

The MachX05-55TD and MachX05-55TDQ Evaluation Boards provide eight red LEDs that are connected to general
purpose I/O. The LEDs are lighted when the output is driven Low. Table 13.3 lists the red LEDs and their associated pins.

Table 13.3. LED Signals

Red LEDs Ref Name Net Name LFMXO5-55TD and LFMXO5-55TDQ Ball Location
D1 XLEDO G11
D2 XLED1 G15
D3 XLED2 G12
D4 XLED3 H12
D5 XLED4 L14
D6 XLED5 L15
D7 XLED6 M20
D8 XLED7 M19

13.4. Test Mode Dip Switches

Three LFMX05-55TD or LFMX05-55TDQ pins are connected to the three switches of SW7, as shown in the circuit
design in Figure 13.3. The DIP switches are connected to logic level 0 when in the ON position, as shown in Figure 13.4.

VCCIO7 SW7
R260 47k Test Mode[0 —
R261.", ", 4.7k Tesi Model] e
R262.”. 4.7k _ Test Mode[2 —
418117270903 —

Figure 13.3. Three-Position DIP Switch Circuits
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Figure 13.4. Three-Position DIP Switch

One side of each switch is connected to GPIOs within the VCCIO5 bank and pulled up through 4.7 kQ resistors. The
other side is grounded. The designated pins are connected, as shown in Table 13.4.

Table 13.4. Three-Position DIP Switch Signals

LFMXO5-55TD and . .
Net Name LFMX05-55TDQ Ball SW7 DIP Switch 4.7 kQ Pull-up Resistor Logic Input Level at
. Position ON Position
Location
DIP1 J1 1 R260
DIP2 J2 2 R261 0
DIP3 13 3 R262 0
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14. Software Requirements

The following software are required to develop designs for the MachX05-55TD and MachX05-55TDQ Evaluation
Boards:

e Lattice Radiant Software 2022.1.1 or later

e Lattice Radiant Programmer 2022.1.1 or later

15. Storage and Handling

Static electricity can shorten the life span of electronic components. Observe these tips to prevent damage that can
occur from electrostatic discharge:

e Use antistatic precautions such as operating on an antistatic mat and wearing an antistatic wristband.

e  Store the MachX05-55TD and MachX05-55TDQ Evaluation Boards in the provided packaging.

e  Touch a metal USB housing to equalize voltage potential between you and the board.

16. Ordering Information

Table 16.1 Ordering Information

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

MachX05-55TD Evaluation Board LFMXO5-55TD-EVN te’

MachX05-55TDQ Evaluation Board LFMXO05-55TDQ-EVN ter
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Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.

For frequently asked questions, refer to the Lattice Answer Database at
www.latticesemi.com/Support/AnswerDatabase.
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Appendix A. MachX05-55TD Evaluation Board Schematics

5 | 4 | 3 | 2 | 1

: MachXO05-55TD Evaluation Board :
Rev - A

01 - Title Page

02 - Block Diagram and Power Tree
03 - USB to Soft JTAG I/F

04 - USB to Soft JTAG I/F (BANKO)
05 - PMODO/Versa connector (BANK1/2)
06 - LPDDR4 (BANK3)

07 - PCIE&FPC Headers (BANK4)

08 - GBE and R145 (BANKS)

| 09 - Multiple Headers (BANK6/7) =LATTICE I
10 - POWER RAILS

“ 11 - POWER REGULATORS ::;E;e":L';a%‘;“::;';‘az?:i?&%%i"mcE :
12 . REVISION HISTORY "% Machx05-55TD Evaluation Boara_ [ommaer= 10

Date: Friday, November 14, 2025 | ] Sheet 1 of 12
2 1

5 I 4 I 3 I

Figure A.1. Title Page

www.latticesemi.com/legal


http://www.latticesemi.com/legal

= LATTICE

70mAQL.8V SB (Pg3)
| I eader
FT2232
<300mA@3.3V

3.3V 1DO (u1) SJITAG NewpT SB °
08/\ 70mAQL.8V CHIP eader
FTDI (Pg3) SJITAG (Pg4) (Pg4)
FT2232 cuzp (F9 PCIe(pg7) | EMA (Pg7)
. . <300mA@3.3V u1s
MiniUSB | MiniUSB (U18)
(J19) (J11) ~160mA@3.3V HJTAG JTAG
~80mAQL .8V SGMII PHY 275mA _(p 5) H
~550mAQL . 0V (U6/U7) er.ov 3 : 2 pesdex >
0.52@5V 0.52@5V each (RCS) {18 I10a) I <rsa Header 39
10mA@L.8V Raspberry BANK?7 BANK1 Y (Pg5) ‘
<200mA@1.1V<FLPDDR4 (U9) Pi Header (38 IOs) (40 IOs) N 7. e
N > (Pa9) 3.3V 2.5V/3.3v ) 12C 'ersa Header J8
Pg5
j 3AQ5vV Raspberry rduino BANK6 BANK2 z § (Pg5)
Switch Pi Header| 3-3V eaders | (32 I0s) (32 I0s) , ©
5 (SW6) (J6) (Pg9) 3.3V 2.5v/3.3v & PMOD HeaderO (Pg5)
ower N\SGMITL BANKS5
Jggl; 3A@5V 0.5AQ5V | Arduino [3.3V RJ45 bryo N (36 10s) BANK70
( ) Header (Pg8) (Pg8) 1.8v/1.2V (ADC) 4 POT (Pg3)
.5AQ12V (74) BANK. BANK N
1v DC/DC [<800mAgL. OV VCC_core RJ45 DECMIL ( - 3
DC/DC 5V AN ~ PHY1 (48 I0s) (48 10s) 4 LPDDR4 x16 (Pg6) “
l(U11) 12 /E (Pg8) (Pg8) 1.8v/1.2v 1.1v N g
<100mA@3. DIP (Pg8) |
.8AQ12V < Switches
PCIe fL.sv LDO | S <100mAQR2.
Conn Ul3
o) 13) ) <100mA@R3. 3V ‘ch Header (Pg'l)‘ ‘ch Header (Pg7)‘
" s

<100mAQR1.
<100mAQ1.
<100mAQ1.

< ;1.1V LDO
[
~

LFMX05-100T-8BBG400C

1.8V LDO ~50mAQL .8V { VCC_AUX n
VCC_AUXA
VCC_AUXH
VCC_ADC

Power Tree o2 I.I. LATT’CE

Lattice Semiconductor Applications
Email: techsupport@Latticesemi.com
Phone (503) 268-8001 -or- (800) LATTICE

Block Diagram and Power Tree

Project [Schematic Rev 1.0
MachX05-55TD E ion Board  [gaper &

Frida‘y November 14, 2025 [ Shest 2 of 12
T

Figure A.2. Block Diagram and Power Tree

www.latticesemi.com/legal


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards

Preliminary User Guide

= LATTICE

5 4 | 3 2 1
+33V
vceio?
8]
VBUS_5V 2 1 FT_VPLL o
VBUS_5V 6000hm 500mA 78 Rt R2 PR3
et c2 o
T
s | D19 Laav {9 J
Tioor s [ p— P bkl Bk
o q M2 | b, 5 DM L2 2 1 °
(6000hm 500mA 2 + 2 1 FT_VPHY e a—
DP 3|\ b4 _oOP 6000hm 500mA ME
o - VCCI_8FT 433V : a
U1 USBMINLB DI ESDRO502N-UDFN6 78
13,3V veeior 8
L T cioa T 125 Header 1x8 R8
DM
DP 100nF 100nF 22K
[ ur aslsl  gollyig = = 433V veeio? [
Frezzer, Y[ TP S@[N|0 U4
>4 www
2 1 FLRST 33V F7 g22 33883 oeN 2 WP 1 16 | oon  veos |15
P e Dis >> ooo 988¢ LS DIS
- VCC1_8FT 555 >iD>BjSO 6 ADBUSO 0 ,~>-"° R4 TCK. 3 a1l 14 S_TCK
Q 50 | \reain ADBUSY |17 ADBUST 0 R5 DI an
= ADBUSs [ 18 ADBUSZ 0 Re 0 5|72 5o | 13 STOI
49 9 ADBUS3 0 R7___TMS 6
VREGOUT ADBUS3 |5y ] A4 12 S.TDO
ADBUS4 55X 5 83 =
7 ADBUSS |28—X DIR1 11 sTMS
c &7 DM ADBUSE |55 X DIR2 B [ c
L3V DP ADBUS7 DIR3
DIR4 10
2k__FTRSTb 1 ACBUSO |57 OEN GND 3.3V
+33V 10uF 100nF FRNARK ) meseTs ACBUS |5 |+
) R11 Ri2 Ri3 e 29 % SN74AVCATTT4
FT_REF 30 4.7k . 12C_EN_LED DR R156
REF ACBUS4 35X R158/VV
ACBUSS |33 X D21 ®
ACBUSE |55 X
8 1 A B FT_EECS 63 ACBUS7 |- 2_thaetd JP12
bof 7 xﬁc C‘Eﬁ 2 1 E¥7EESH'(FA 62 EngK spsuso 28 BDBUSO, 0 R130 | FTDISCL 2 ScL .1  SCLO o
b 3 . 61 39 BDBUST™ 0 R24 D9
51088 ol T EEDATA B Deley |40 —BDBUSZ 0 ../ "R25] , FTDLSDA2 1 SDAQ Red
c7 12 RT9 1 up13”
= 93LCEEC-ISN FT_0sCl 2 BDBUSS 43 ¢ SDA R
100nF oscl BDBUS4 g5 —X
BDBUS5 45X P27 >> FTDLSDA {5}
X1 BDBUS6 —g3—X
6 BDBUS7 2 1 FTDISCL at
= 1| |3 FT_OSC( 3| 5sco BDBUS7 “ P» FToLSCL (5} MMBT3904
48 SCLIN SCLO
BCBUSO (55X > SCLO (5.9}
BCBUS1 (55 X
c8 co 53 SDAO
s 18pF 7M-12.000MAAJ 18pF 13 ] 33V el = 8
-12. TEST BCBUS3 (55 X
BOBUS4 [—g5—X
+1.8V VCC_ADC ; CBUSS |5 <
MPZ10055121CT000  R137 1 o FTDI High-Speed USB BoBuSe |59 % c1o (<] ci2 c13 cl4
FB5 s B 12MHz <& Jpzﬁ 1 FT2232H PWRENS# 82 100nF 100nF 100nF 100nF 100nF
12MHZ 1
VADG B
+1.2V +1.8V
VCC_ADC
U3l
N13 5 FBB ~~~,~MPZ10055121CT000
VCCADC18 ADC_REFPO 5 FBY ,,~MPZ10055121CT000
ADC_REFP1 it —ADCPD
ADC_DPO ["M14 —ADCNO H LA ’ E
ADG_DNO |7 ADCP1 1.8V [ J ] C
ADG_DP1 (15 —ADGNT
VSSADC ADC_DN1 RIGS R
LFMX05-55TD-BBG400 VCC_CORE 0 0, +.0V
A RS0 A
0.01 ohm Re2 Lattice Semiconductor Applications
0 1K N POT POTI_WIPER ADCP1 Email: techsupport@Latticesermi.com
3314G-1-103E Phone (503) 268-8001 -or- (800) LATTICE
= 2, Tile
= JP18 ‘VCORE L USB to Hard JTAG I/FF
- Project
MachX05-55TD Evaluation Board
Friday, Noverber 14, 2025 T Sheet 3 o 12
5 ) ) z 1 ]

Figure A.3

. USB to Hard JTAG I/F

© 2025 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

FPGA-EB-02076-0.80

46


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards

Preliminary User Guide

= LATTICE

NOTE :

VCCIloo

E14
C36

0.1uF

VCCIo0

C35

10uF

Add JP15 when need USB J19 to supply 5V
Supply power with a different PC from J1l is NOT recommended

VBUS 5V

VBUS_UsV

P15
2;, ,‘

VBUS
o1z VBUS_USV
e veus -2
wom 2 |\ b, |5 uom
we 3| b | 4__uop
ESDRO502N-UDFN6
PROGRAMN
c100
100nF
VCCI00
R126
UsA o i 1ok
VCeIoo INITN
PROGRAMN 10 OGRAMN
1 XLEDO XLEDO

DONE
PT142B/MCSNO/MSDO
PT144,

XLED2

PT144B

XLED3

PT146A

PT1568

LFMXO05-55TD-BBG400

configuration is successfully
completed

433V
w7 VCCIo0
2 1 UFT_VPLL 2, .1 UFTRSTb
VBUS_USV 6000hm 500mA P8 et Dis )
141R142R143
c28 _
3.8V
. J18 °
100nF (L8 L6
t 2~~~ 1 UFT_VPHY | A7k 4.7k 4.7k
¢ 6000hm 500mA !
C VOC1 8UFT 433V 2
< 5000hm 500mA HE
J19 USBMINLB DI s
7
0 s
uow Header 1x8 R157 L
uie e
0 3.3V P2zl 22K
Q —
VCC1_8UFT UADBUSO 0 R91 utCcK
50 | recin UADBUST 0 RO3 UTD! Uree o
UADBUSZ 0 R90 oo
49 | recout UADBUS3 0 R95 UTMS 22 1ws (o]
[22 %
o
RO7. 7 3.3V
8] DM 24 ¢
2.2 oP ADBUS7 =X
137 | 136 26
= UFT_RSTb AGBUSO 57X
. oo | t00nr LRSTD 14, oo AcBUS? z c131 ci32 c133 ctas | ci3s
J— ACBuS2 29 o) 100nF | 100nF | 100nF | 100nF | 100nF
B8R \JoK TP &) Rer ACBUSA 39—
ACBUSS |35 X -
utg AcBUSE 34 % FOR FUTURE RS232 FUNCTION N
8 1 UFT_EECS 63 o
vec - cs UFT_EECIK EECS RS232_Rx_TTL
*—§IN0_ CLK 3 UFT_EEDAT/ o | EECLK B0BUSO |53 —Jgpenet 5 e ara N
5{ORG DI fy = EEDATA BDBUS1 45 BDBUSZ 0 Ri6
ct40 | vss Do 12} ReT EB‘;&@% 1 UBDBUS3 0 Ri7__CTsn
93LC56C-TSN UFT_oscl 2) ooor BoBuS UBDBUS4 0 ... R18 _DTRn
100nF 4 ag BDBUS5 0 R20 _DSAn
& BDBUSS 75 BDBUS6 0 ../~ R2l _DCDn
& x2 BDBUSG | 46— (/5DBUS7 0 /.. R2Z Al
) = 1] |3 UFT_0SCO 3 BDBUS? B
- 1 B8 = osco .
BOBUSO (55X
c138 —— C139 gggﬁgé X
18pF 7M-12.000MAAJ 18pF 13 rest BOBUSS | 58X ’
BOBUS4 (57X
1 . BUSS |2 X
FTDI High-Speed USB  gcpuse %
BCBUS7 [—22—X
o5 FT2232H PwREN# &2
43,8V ( VCei00
INITN
INITN indicator will light
if an error occurs during
configuration programming
= LATTICE
|/
™6
\f Lattice Semiconductor Applications A
Email:techsupport@Latticesemi.com
R29 10K 10K
BT, DONE A7 Phone (508) 268-8001 -or- (800) LATTICE
Tile
DONE
USB to Soft JTAG I/F (BANKO)
DONE indicator will light when ( )

Project
F MachXO05-55TD E i

[Schematic Rev 1.0

Board

Date:

Friday, November 14, 2025

BoardRev A
of 12

T Sheet 4

Figure A.4. USB to Soft JTAG I/F (Bank 0)

FPGA-EB-02076-0.80

© 2025 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

47


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards

Preliminary User

Guide

= LATTICE

1299mi veoios
Pin 2 removed for coding °
+2.5V of expansion board b
Too 2 HPE_RESOUT# oo
0 R146 . DNI 1| W EXPCON_I029 EXPCONI00 3 | EXPCON_IOT o0
0 ] EXPCON_O37 EXPCONIOZ 5 | EXPCON_TO3 o6
EXPCONI032 7 | EXPCON_IO3. EXPCON_I04 7 | EXPCON_IO!
EXPCON_1034 EXPCON_1035 EXPCON_06 EXPCON_IO oo R113  R114, R115%, RI165 RI17 RI18 R119, R120
EXPCON_TO36 EXPCON_TO3! EXPCON_TO8 EXPCON_T09 -X-] 1K 1K 1K 1K 1K 1K 1K 1K
EXPCON_038 EXPCON_1039 EXPCON_070 EXPCON_TOTT o0
+5.0V EXPCON_TO40 EXPCON_TO4T EXPCON_TOT EXPCON_TOT3 oo
EXPCON_I0%: EXPCON_1043 EXPCON_1014 EXPCON_IOT5 J8
EXPCON_1044 - o0 - - - - - - - -
EXPCON_O76 oe D8 D7 D6 D5 D4 D3 D2 D1
EXPCON_OT7 R R Re Re R R R Red
H EXPCON_TOT8 25 N N N ) ) N N N
EXPCON_OT9__27 ~ ~ ~ \. \. ~ ~ ~
EXPCON_ 02129 |
EXPCON022__31 | | ! h o « | N N
EXPCONT024 33 |
EXPCON 102535
EXPCON_027 37 |
EXPCON_1028_39
{4} XLED3 D:
4) XLED2 o
D
¢ vceiot (4) XLEDO 0
J15 NoTE SHITCH ON THE TOP SIDE
@ owz Y Ais0..ON EXPCON_OSC R149
PMODO_1 1 7_PMODO_5
swa
Tk JP4 PMODO 2 2 8 _PMODO 6
EXPCON_IO13 ¢ | R35 _ SCLO solo ) = swa 2 1 EXPCON_1020 . .
EXPCORIOTS o 23@:‘ R37___SDAD_ S spa0 (3.9) 2 o o9 ASC_RST MODO_3 3 9 PMODO 7 LEDs
p PB3 PMODO0_4 4 10 PMODO_8
bl veeiot 100nF A . veeioz LEDs Signal Map
usB = i
018 [Looor B EXPCON_I08 6 12 T U3 ball] Ref# | Signal
OSC_IN i
D71 VEE0T  pReaURC GPLLOT I A o7 Close JP4 to use SW4 reset ASC Brdige Board i G11 D1 XLEDO
PRABIURC_GPLLOCTIN EXPCON 109 veeiot e Gi5 D2 XLED1
B B16 100nF
PR6B XP T VCCIOo2 VCCIo2
086 _Lcs7 PRBA [ E‘BCON*OS G12 D3 XLED2
PREB L
O.AUF | O.1uF Frioe | 2 EXFCON Jo¥ a3 \U/Zf:\oz orion 20 EXPCON_ 1034 = H12 D4 XLED3
FTDI SDA [ H19 EXPCON 1035
8 L 22K AL
- o S e ) e L14 | Ds | XLED4
L 0 [Jf9 — EXPCON 037
PR13A %ﬁr FTDI_SCL PR42B g EXPCON_CLKIN L15 D6 XLED5
vceiot PRI13B "F{s — EXPCON_I0Z _ PR44AIPCLKT2 1 I~ ji7 EXPCON_IO3:
PR15A EXPCON-TO5 PRA4B EXPCON GSC M20 D7 XLED6
PR15B *:s EXPCON_[010 c1s, PRAGAPCLKT2 2 EXPCON_IO41 M19 D8 XLED7
cas PRI7A I"E17 EXPCON_OTT = PR46B EXPCON_IO3!
';21;2 c19 EXPCON_IOT 150pF ’;2233 EXPCON_I039
10uF I EXPCON_1020 DNI i EXPCON_030
['C20 — EXPCON_IOT8 EXPCON_1O3:
= Egggg [ D20 EXPCON_JOT9 E:g?i EXPCON 031
= [ 'F18 _ EXPCON_IOT4 10 ]
e [E EXPCON_IOT Prow EXPCON_10Z:
EXPCON_IO: EXPCON_TO45
PR24A EXPCON_[O27 PR53B EXPCON_[044
0SC_IN ’:gggi EXPCON_1OT5 ’fgggg EXPCON 1035
EXPCON_040
- PR26B S PRS6A EXPCONTOZ3
PR2BA/PCLKT1 2 T PR56B = l
CARDSEL# O T ATT’CE
R144 88 EXPCON_026 J29 PRS8A Koo — PMODU_T /)
PR29APCLKT1 1 "G —EXPCON_IOZ5 PR58B |50 —PMODU_7_
0 PR29B |"F20 —EXPCON_I024 ] PRE0A |19 —PMOD0 4
EXT_CLK Fﬂﬁ‘M’CL;g;TQ ["E20 — EXPCON_IOZ3 § ';Egg': 1 PMODU_3
- Hi4 —HPE_RESOUTF 1§ PMOD0_8
10 PR33A EXPCON_TOT 4 PR62B PMODU_6 - - —
smA® Joni PR33B EXPCON_IO0 5 PR64A : PWODO_ Lattice Semiconductor Applications
PR35A EXPCONTO: 6 PR64B | (18— XTED5 — Emai: techsupport@Latticesemi.com
0 PR35B EXPCON 1025 7 PR65A [14 —XCED& Phone (503) 268-8001 -or- (800) LATTICE
E:ggg EXPCON_IO: 8 Egggﬁ M20 — XLED6 Title
Header 1x8 pRe7B W19 XLED7 PMODO/Versa connector (BANK1/2)
LFMXO05-55TD-BBG400 22K Froject “Schematic Rev
1 = LFNXO5-55TD-BBG400 [MachXO05-55TD Evaluation Board Bomrd Fov
i} Dafe: Friday, November 14, 2025 5o 12

VERSA Connectors

T Sheet
T

Figure A.5. PMODO/Versa Connector (Bank 1/2)

FPGA-EB-02076-0.80

© 2025 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

48


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards
Preliminary User Guide

= LATTICE

LPDDR4_VDDQ

LPDDR4_VDD1

R239

49.9E

LPDDR4_DQ16

LPDDR4_VDDQ

[PDDR4_DQT

[PDDR4_DQT8

[PDDR4_DQTY

TPDDR4_DQ20

LPDDR4_DQ23

CPDDR4_DM.

LPDDR4_VDD2

LPDDR4_CA0

LPDDR4_VDD1

LPDDR4_VDD2

[PDDR4_CAT

[PDDR4_CAZ

[PDDR4_CA3

[PDDR4_CA%

[PDDR4_CA5

TPDDRZ_CK_T

[PDDR4_CK_C

TPDDR4_CKEQ

PDDRA4_CS0

TPDDRA_ODT_B

LPDDR4_RESET_N T11

R139
10K

Defualt populate x16 bits LPDDR4
Reserve Future Usage with x24 bits options
DO NOT USE Channel B now

k| onu_aat

ABT | DNU_AAT2

AB5 | DNU_AB1

ABTF | DNU_AB2

ABt5 | DNU_ABI1 lel
< DNU_AB12

RESET_N

Ipddrd-fbga200-x32

oz LATTICE

Lattice Semiconductor Applications
Emall:techsupport@Latticesemi.com
Phone (503) 268-8001 -or- (800) LATTICE

Title

5 4 3 2
LPDDR4_VDDQ
C192 | C193 | C194 | €195 | C196 | C197 | €198 | C199 | C159 +1.8V LPDDR4_VDD1  LPDDR4_DQO B2
TPDDR4_DQT c2
0UF | O.1uF | 04uF | OuF | O1uF | O1uF | O.1uF | O4uF | O.1uF TPDDR4_DQZ E2
16V | 16V | 1ev | 16V | 1ev | 16V | 1ev | 16V | 16V TPDDR4_DO3 F2
LPDDR4_VDD1 TPDDR4_DO4 F:
TPDDR4_DO5
220F  1UF | 220F  1uF TPDDR4_DOB c
° = 50) 50V TPDDRY DO
C162 | C163 | C164 | C165 | C166 | C167 | C168 | C169 | C170 | €200 | C201 C202 = = = = CPDDR4_DMI0 C
— TPDDR4_DOS0_T D
04uF | OAuF | OAUF | OAuF | O1uF | O.1uF | OAUF | O.1uF | OuF | O1uF | O.1uF | O1uF ) C_E3
16V 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V | 11V LPDDR4_VDDQ
LPDDR4 DO B1
TPDDR4_DQ9 _ Gi
LPDDR4_VDD2 = TPDDRA_DQT0_Ed
= TPDDR4_DQTT —Fi
TPDDR4_DQT F
[PDDR4_DUTS  E9 |
H c203 | c204 | C205 TPDDR4_DQT4 9
C206 | C207 | C208 | C209 | C210 | C211 | Ci71 | Ci72 | Ci73 = [PDDF4_DOT5 B9 |
0.1uF TPDDR4_DWIT__G10
0.uF | 01uF | 0.1uF | 04uF | O.1uF | O.1uF | 0.1uF | 0.1uF | 0.1uF 16V LPDDR4_VDD2 TPODRZ DUST T D10 | JHcA
16V | 16V | 16v | 16V | 16v | 16v | 16v | 16V | 16V MPZ1005S121CT000 TPDDRA_DOSTCEf0 | DOS1-T4
Y =
FB18 LPDDR4_CAO H
= ci88 ca1 c3td TPDDR4_CAT J2 %) CA0_A
TPDDR4 CA: Hy /| CA1A
ci74 | c175 | c1s6 | C1s7_ | cts8 | G160 | C161_| C176 | C177 220F  1uF | 220F  1uF LPDDR4 CAZ _Hio0 )| SA2-A
507 50V TPDDR4_CA4 Fi1 ]| GAS A
04uF | OAuF | O1UF | O1uF | O.1UF | O1uF | O1uF | O.1uF | O.1uF = = = = LPDDRA_CAS T SheA
c v | eV | 16V | 1ev | fev | 16V | 1ev | 16V | 16V LPDDR4_CR_T J X
Fly by topology for CA/CK/CKE/CS LPDDR4 CK C CK.TA
TPDDR4_CKEQ Jat CK.C A
LPDDR4_ CK T Rps2 150 LPDDR4_CK C LPDDR4_CS0 Ha /| CKEO_A
= vceio3 TPDDRA ODT A Gz /| GS0.A
g o S G2, 0T CA A
u3D Need enable ODT in the Channel A
LPDDR4_DQ21 eserve termination under Channel A
E:g VCCIO3  PB110AVREF3_1/ADC_CP10 W": TPODRA-DOTE Reserve termination under Channel A
Vi6 | VCCIO3 PB110B/ADC_CN10 v17 TPDDRA_DQT 49.9E LPDDR4_CSO At} | DNU_AT
VCCIO3  PB112A/PCLKT3_0/ADC_CP4 ({7 TPDDRI-DMIZ T ‘At5| DNU_AT1
PB112B/PCLKC3_0/ADC_CN4 (~y1g TPDDRA-DUSZT 4.9E LPDDR4_CAO X5| DNU_A12
Ll PB114A/COMP1IP |y 1g TPDDRA-DUSZC o = g | DNU_A2
! PB114B/COMP1IN |"v/47 TPDDR4_DQ20 49.9E LPDDR4_CA1 Bt3 | DNU_B1
cs8 | Cs9 | ceo PB116A/ADC_CP8 |17 TPDDRA_DQ NI DNU_B12
PB116B/ADC_ON8 |17 TPDDR4_DQTE 49.9E LPDDR4_CA2
0AUF | O.1UF | 0.1uF PB118A/PCLKT3_1/COMP2IP | 317 TPDDRZ_DQT9 DNI A
- g PB118B/PCLKC3_1/COMP2IN 116 TPDDRADAZE— 2.0E LPDDR4 CA3 LPDDR4_VDDQ  g¢-| NC_A8
PB120A/ADC_CP13 (~gig TPDDRA ODT A~ BNl = | NC_G11
= PB120B/ADC_CN13 |"yy15 TPDDR4_ODT B 49.9E LPDDR4_CA4 NC_H3
PB122A |~W14 TPDDR4_DQT DNI R138 | NC_J5
PB122B |5 TPDDR4_DQi4 4998 LPDDR4_CA5 NC_K5
PB124A ~y1; TPDDR4 DQT DNI No-Ke
PB124B |~v{5 TPDDR4_DQST_T
s PB126A "y14 TPDDR4_DQST_C 240E
VCCIo3 PB126B | (j{5 TPDDR4_DMI
PB128A ["(j14 TPDDR4_DQi5 Qo
PB128B |45 TPDDR4_DQiT
PB130A |"114 TPDDR4_DQY
PB130B | R14 TPDDR4_DQTO LVSTLD_100MHzp _R195 100 LVSTLD_100MHzn Ipddr4-foga200-x32
61 PB132A |"R{5 TPDDR4_DQ8 DNI
PB132B |"Ng TPDDR4_RESET_N Close to U3
10uF PBI134A |"p1g TPDDR4_DQ4 LPDDR4 X1 6
PB134B |7 TPDDR4_DQB +3.3V
PB136A "M [PDDR4_DQ MPZ10055121CT000
PB1368 ["p19 TPDDR4_DQSU_T
H PB138A [pog ~DOS0- AAA o <
PB138B by 2 FB11 c302 €303 z I
PB140A |"p1g TPDDR4_DQ: 100nF 10nF 2 H
PB140B |"N17 TPDDR4_DMI RS2 16V 50V E E
PB142A |1 TPDDR4_DQO i o
PB142B || © g ? ]
PB144A [N1g T o Q
PBI4GAADG. Cb14 |18 LPODRECS) ok 1]y S
> HCSL_100MH:
PB146B/ADC CN14 |M18 TPODRI-SRT— 4 Bes g = =
PB148A/PCLKT3_2/COMP3IP [0 TPDDRE CKC— HCSL_100MH
PB148B/IPCLKC3_2/COMP3IN viag TPDDRA-GAT — x—21Nc _qnNpSBe#2 0 100MHzn
A PB150A/ADC_CP11 "0 TPDDR4_CKEO 2
PB150B/ADC_CN11 (79 TPDDRICAZ —— &
PB1558/ADG ON15 | 120 LEDDRECHD
& Vi9 TPDDR4_CA LVSTLD_100MHz HCSL_100MHz,
PB154A/PCLKT3_3/ADC_CP15 1g TPDDRA-CAD 100MHz — P 028 | ég'\',F — P
PB154B/PCLKC3_3/ADC_CN15 | {j1g TVSTLD_T00MHZp LVSTLD_100MHzn 87 ||10nF HCSL_100MHzn
PB1S6A/LRC_GPLLOT IN ((jz0 e — | Fsov
PB156B/LRC_GPLLOC_INVREF3_2 [~ —————=— -
LFNX05-55TD-BBG400
5 T ) 3 z

LPDDR4 (BANK3)

Project
F MachXO05-55TD E

[Schematic Rev 1.0
Board [BoardRev__ 4

Friday, November 14, 2025

T —Sheet 6 of 12
1

Figure A.6. LP

DDR4 (Bank 3)

FPGA-EB-02076-0.80

© 2025 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

49


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards

Preliminary User Guide

= LATTICE

5 ) 3 T z T T
VCCPLLSD VCCAUXSDQ . - -
B side = Primary Component Side (TOP)
SDO are 85-ohm differential pair. A side = Secondary Component Side (BOTTOM)
c20 c21 c22 c23 VCCPLLSD SD3 are 100-ohm differential pair. 12_IN_PCIE
470F 47UF 470F 47UF,
Tov fov VCCAUXSDQ usJ X1 PCIe Board
RETO 1ol 811 veopLisoo SDO_REXT |5, g Fingers
Ri27 76R-0402SMT _ext veesp T Cc9 A2 XT_PETp0 CN1 1
0.1% D7 | VCCPLLSD3 SDO_RXDP [, XT_PETn0 PRSNTin A B1 g
D C5 VCCAUXSDQO SDO_RXDN g RETO Tef ‘Az | PRSNT1# +12V |55 433V o
VCCSDCK T 8 VCCSDO SDO_REFRET |4, C47 || 220NF-04025MT X1_PERpO T A +12v +12v B3
VCCPLLSD VCCAUXSDQ 5| VCCsD3 SDO_TXDP 4 48 | | 220NF-04025MT XT_PEFN Aq| +12V +12V g7
VCCSDCK SDO_TXDN & Al ND GND B85 ] TP22
clo  R3ex X A6 | JTAG2 SMOLK |"gg ¢ ( FB19
SD3_REXT & SD3_RXp a7 JTAGS SMDAT -g7—X e
coa c2s c6 cor SD3_RXDP | SD3_RXn X ag | JTAGH GND B3¢ PCIE 3v3 ¢ MPZ10055121CT000
470F 4TuF 47uF 4TuF SD3_RXDN ["g1g RET3 ref PCIE_3v3 X a9 | JTAGS +33V "By C
10V 10v SD3_REFRET |"A11 —G313] 220NF-0402SMT SD3_TXp At0 | *33v
RET3_ref SD3_TXDP |"Af3 (313 | 220NF-0402SMT SD3_TXn __ PCIE_PERSTn ATT | +3:3V
R128 _15K-04025MT_R3_© VCCSDCK  VCCSDCK SD3_TXDN B A1z | PERST#
- 0.1% Ci1 _ EXT0 CLKp PCIE_CLKp A D X7 L]
SD_EXT0_REFCLKP 2 EXTO_CLKn PCIE_CLKn A REFCLK+ x1_PETp0
VCCSD VCesD SD_EXT0_REFCLKN ~gi3 —EXTI_CLKp A REFCLK- XT_PETn0
ca7 c3s SD_EXT1_REFCLKP |~G13—EXTT_CLKn x1_PERpO A ND 4 LVDS_100MHzp
SD_EXT1_REFCLKN [ PCIE_CLKn X1_PERNO A17 | PERpO PRSNT2n Q
10uF 0.1uF SDQO_REFCLKN |"B7—PCIE CIKp Atg | PERnO LVDS_100MHzn
c52 C53 C54 SDQO_REFCLKP GND NC QN
E
10uF 0.AUF | 0.1uF = = LFNIX05-55TD-BBG400 PCI Express x1 Edge Finger Conn. ©
JP10 100MHZ
= = EXT1_CLKp  R246 100 EXT1_CLKn sw2 2 PCIE_PERSTn PRSNT2n PRSNTin
Bt 9 swey—=¥e_lo of ——=—r »—FRsNTD [
© EXTO_CLKp  R251 100 EXTO_CLKn PCIE_RST | C
DNI
e to U3 3 P4 -
Close to U3 o oN2 o NS
veccios ) LVDS_100MH: EXTO_CLK;
UsE | %% Pint w| %39 Pinso [0Hhzp R250 " =
SLVS_DP9 Pin2 Pin49 LVDS_100MH: EXT0_CLK
U% vCeloa PBS0AVREF4 1 SZ‘g[Vs:W Pin3 Pin4g = 2 249 0 ==
Vs | VCCIO4 PBS50B |17 SLVS_DPI0__ Pin4. Pind7
VCClOo4 PB52A/PCLKT4_0 [~r7 —SLVS DNT0 Pin5 Pind6
PB52B/PCLKC4 0 |"yg —SLVS DPE SLVS_TP1 X7 Ping sLvs_Tp2 44 | Pind5
N ce2 ces cas PB54A [y7—SLVS DNE— 8) SLVS_ TP = Pin7 8) SLVS_TP) = Pind4. SMAO SMA2 SMA4
— PBS4B N7 —S[VS DP20 SLVS_DP26 Ping SLVS_DP2: Pind3 SD3_RXj N SD3_TX, N EXT1_GCLK|
01UF | O.IUF | 0.1uF PBS6A ‘S[VS‘UNM n {8) SLVS DP26, LVS_DNZ6 Ping (8) SLVS_DP24 2> —STys-DNZ: Pind2 ( 1 =D [C. 1 _TXp [C 1 _CLKp
PB568 |7 — SLVS DPT8 {8) SLVS_DN26; Pin10 (8) SLVS DN24, Pind1 27G_SMA-DNI 27G_SMA-DNI 27G_SMA-DNI
PBSBA/PCLKT4 1 |~yg —SLVS DNTE SLVS_DP27 Pin1 SLVS_DP2 39 | Pind0 lic - k] - S =
= PB58B/PCLKC4 1 "Rg™—SLVS DPTT {8) SLVS DP27 SLVS DN: Pin12 {8} SLVS DPZE; “DN2§—— 3g | Pin39
= PB60A [ LVS_DNTT {8) SLVS_DN27’ = Pin13 {8} SLVS_DN25! ————37| Pin38
PBE0B LVS_DPTY SLVS_DPO Pin14 SLvs DPi2 $— 36 | Pind7
PBE2A SLVS_DNT3 TVS_DNO Pin15 [ 35| Pin36 = = =
PB62B SCVS DPT = Pin16 = — 34| Pin35 B B =
PB64A SLVS_DNT SLVS_DP1 g | Pin17 sLvs DP13 $— 33 | Pin34
PB64B SIVS P VS DN o | Pint8 —— 35| Pin33
. PBB6A vy SIVS DN ———=——1— 50| Pin19 = 31| Pin32 R
PBE6B I SLVS_DPT6 sLvs DP2 T o7 | Pin20 SLVS_DP14 $— g | Pind1 SMA1 SMA3 SMAS
PB8OA ["yg SLVS_DNT6 22 | Pin21 29 | Pin30 1 SD3_RXn < 1 SD3_Txn N 1 EXT1_Glkn
PB80B ["UT0 — SLVS DP15 : = 23 P!n22 = 28 Pin29 ‘\‘/ = ‘\‘ = \\‘ =
PB82A [yig —SLVS_DNT5 SLVS_DP3 §— 54 | Pin23 SLVS DP15 o7 | Pin28 27G_SMA-DNI 27G_SMA-DNI 27G_SMA-DNI
PB82B g —SLVS DP3 [ 25| Pin24 [ 26| Pin27 fofcli o 8o
PBB4A |~\1g —SLVS DN — = — 6| Pin25 = 55| Pin26
PB84B SLvs DP4 T 7 | Pin26 SLVS DP16 §— 4 | Pin25
vccios PB86A [ —og | Pin27 53| Pin24
PB86B [ = 59 | Pin28 = — 5 | Pin23
PB8BA (g SLvs DPs T 30 | Pin29 SLVS_DP17 T oy | Pin22
80 PB88B LVS_DN5 31 | Pin30 oo | Pin2!
- PBI0A [~y = [ 32| P!nSI = — 19 | Pin20 |-
100F PB9OB [ SLvs Dpe ¢ 33 | Pin32 SLVS_DP18 Pin19
PB92A [ —— 34| Pin33 VS DNT8 Pin18
— PB92B [/ — 35| Pin34 = Pin17
) PBI4A 1 SLVS_DP7 36 | Pin35 SLVS_DP19 Pin16
PB94B [~/ SLVS DN 37 | Pin36 LVS DNT9 Pin15
PB96A U 77738 Pin37 = Pin14 ..
PBY6B [~y LVS_DPO SLvs_DP8 39 | Pin38 SLVS_DP20 Pin13
PBIBA/ADC_CP5 [~y TVS DNOU TVS DNE Pin39 TVS DNZ0 Pin12 ]
PB98B/ADC_CN5 j SLVS_DP12 = Pind0 = Pini1
PB100A/PCLKT4_2/ADC_CP7 [ SIVS DNTZ SLVS DP9 Pind1 SLVS DP21 Pin10
PB100B/PCLKC4_2/ADC_CN7 - SIVS DP VS DNg Pind2 VS DN2T Pin9
R PB102A/ADC_CP6 - STVS DN = Pind3 = Pin8 A
PB102B/ADC_CN6 LVS_DP13 SLVS_DP10 Pind4 SLVS_DP22 Pin7 - - —
EoioADs Cre Ty —svs o LV D10 Pinie LV R Pis s neupearaLatcssontzon
X P LVS_DP5 in: in : .
PB106A/PCLKT4_3 TVSDNS SLVS DP11 g| Pind7 SLVS DP23 Pind Phone (503) 268-8001 -or- (800) LATTICE
PB106B/PCLKC4 3 |7 STVS DP2T VS DNTT 9 Pind8 VS DNZ3 Pin3 T
108 [ N2 SLVS DN2f — Ping PCle & FPC Headers (BANK4)
P —— 046288050000846+ 046288050000846+ Project [Schematic Rev 1.0
557D- ¥ . .
MachX05-55TD Board  [pousrer
: Date: Friday, November 14, 2025 [ Shest 7 _of 12
5 r 3 A 1 7

Figure A.7. PCle & FPC Headers (Bank 4)

FPGA-EB-02076-0.80

© 2025 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

50


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards
Preliminary User Guide

ATTICE

T T T 7 T
sy pHY0 VDDAV PHYO.3VS PHYO VDDPIV pHv0_3v3 PHYO VPH PHYOIV:  PHYDVDDASXO PHvO_3v3
aw PHYOVP  PHYOVDD PHY0 oD I L Ls
PHvD_ 3V A o P 2
L2 NPT G000 sbanA oo soon 00 So0mA
0 B18 At oo | c con | cau case
v 000 So0mA con | caw 216
vegios swi PHYOVDDINGOCOC  PHYO'USOR oo [ v | o v 1000f | 100 10007 | 100F oL ervoyooravcos
100 | 100 Tov| 5w Tov| " Sov aF
0 Bl 0 B0 Tovy Sov '
v v = oo soonA
caa
PHYO_VDDAJVIAON _ PHYO_3V3
PHY0_vODP PHY0_VODAIVE )
¥ POV PHYO MADDRS  PHYO_3V3 PHYO MADDRD s .
{7 1 PHYO VDDASVIAON e Shon
voop vooasva |4
A k| A aie AT K 17D VODANSXO
° oM M oM BAMK SaMILPHYO SN 2 VDDA |52 ] & pavtvP o
—SOMTPSP—— 29| X0 M VDDASVIAON |5 Y0 VooRava o
0P 5 PHY0_VODASVICDB
PHY0 V3 PHYOMADDRZ  PHYO3V3 PHYO MNT_POL sownpOSOP 25 VP IS
eSO 5 1o ool20rEYs G PHYO_ VDDIVADCDC
Piace X B PHYO_VDDIVIDCO PHYO_ VDDA
ac B0k B LE PPN X L% 0 VODIDODC 0.
RESREF VoDavaneoe
PHY0 V3 PHYOMADDRZ  PHYO 3V3 PHYO_ RS TAP RoaL cas | can | cere ceor | com,
PHY0 ADDR2 L os a2 L L L
Close 783 to control PHY0 reset by Su3 E P Py I A K PRVIRRDORT g5 | MOS! LcLiH to0nr | touF | 22 1000 | t000F | 100nF
SCLk 5
ose o contro Teset by S o N a| o Tov) Ciev] v
CLOSE 325 0 Control phvI reset by o M e v waoome%—32-| Gpibaiiso "
—PAYTERNTT 35|
pHY1_HRSTN PHY0 V3 PHYOMADDRY  PHYO3V3 PHYO_ SaMI EEE a 3 ariotexTo
swa figa_1k_—PAVITDC- GPOWEXNTINONT  voDAove
as . k| Ria . 1K A1 . 1K) Aisa . 1k Riga 1K PAYOHDT VDDAV
H 2y PHYO HRSTN A AN B A A Moo VODANVS 4
=t 93 = o2y, 1_PHYO WMADDRS 5 PHYOYDD 1 pHv0 VP PHY0_ VDD
=y T s 3 apiorzapce voo
ol TN pavoava PO GRIOT/GRCT VoD TooF Topf
SGMILFPGA RXUP _Guagl 1000 SGMIPHYO S0P PHY0 MADDRS 2 o PHY0_REGO
il PR ] gpiots DCDC_REGO |75 220 | cone ca
SGMILFPGA RXON _Guagl | 100nr__ SGMIPHYO SON 2% HRSTN DGDG_REGO =5
R177 . -_1k_PHYOMDIO VoL 19 45 PHYOMDAP oo [ vog [ s v o [ 22ur | 2
SGMILFPGA TX0P _G15o] 10gar_SGMILPHYO SP EPAN GPio1STDl TPIAP |6 PRV TORT
|| PHYO RIS TAP 18 TPIAN |4 PRVODE.
SGMILFPGA THON G151 |1o0nr__ SGMILPHYO SN = Grio17/T00 TelR iR =
Rigs_ k17 [§T PAUWICF 526 for paY0 vOD supplier
woos o i - [P OS2 h—. TheR (S TIIRICE 26 gor pwro vop suee
P2 SGMILEPGA mXOP 140, c148 clove to U6 TPON | Si—prvrmoD P 502 by in-chie peDC PHYO_REGO PHY0_REG N
PB2ALLC_GPLLOT INCDR_ RXPOVREFS 1/ADC_CPOCOMPTP |- e ———SGMI-FPOA-RXON anan ol figs a7 PHYOLEDS g T TRIOR o PR y on-board DCDC s
re PBZBILLC_GPLLOG INICDR RXNOIADC CNOICOMPIN |- e ——SeIm-rporcrocTe S o P LEDITCK Trion [-55 FATCIODR ,
VCCI0s | PBIAPCLTS 0ICDA. RXPYADG. CPYICOMPEP | ——SCHI FPOA-FRIN TRV LEDT— o au (ED2 PHYO_VOD v
SRS SERSCREIRIRS SIS e s ] BEEDT ] covens D 2
" T % | Gpiviebo 2 oo (22 v
| oy — L & N J
PBINADC. CP WN Wi
"BSB/ADC. CN3 VDS TSRz — GPY115COVI k2
PBIOACLKTS 1/ADC, CPE/COMPIP |-Fs VDS Toomar— T
PBIOBIPGLICS 1/ADG CN2/GOMPSN (g —PrYowo —— a REGo
B12A |5 —prvIOO———
L s a am— SGMILFPGA RXIP_cpr) |1ogoE_ SGMIPHY1 SOP
PBZ6A |5 —PRYIHE —— PHY1_VODAIVD PHYIL3VD PHYI VDDPIVS pHvI v PHYI VPH PHYIIVI  PHYIVDDAVSO prvI v
PB268 | 15 —prr e SGMI FPGA RXIN G715 1000 SGMI PHY1 SON 2 e ™
pB2eA U5 —PRYLEXWTD o az0o 2 PR
PB28B | 71— SGIT FRGA_TXOP SGMILFPGA TX1P_G146| | 1000 SGMILPHY1_SIP DA ‘6000hm 500mA ‘6000hm 500mA
PBIOA |1 SGUTFPGATXN cose | cas cost | cos com
PB30B SGMILEPGA TXIN G147 | 1000 SGMILPHY1 SN 2o
o o0 | o0 o0 | 1o0e o L pngoosocon
e Tov| 5w Tov|sov = b
PB3E
= = oo s
Pason PHYILVP  PHVIVDD a3y
PB3ER pHvi v PHYI_VDDAGVIAON _ PHY1_3V3 =
b Pasn PHvI_vo0P PHYI_vODAIVE U TuF “
Pa3ER P2 2 it o pns u ,
o sws opzs (1) Faapan A M PHY1 YDDASVIAON bt sooma
PBAOBIPCLKCS 2 ul PHY1_VODA PHY1_VDD3V3DCDC vooP VDDA3V3 5 Hw VDDAVaXO
o @ P2 mow VoDV |-} iy
i X 5 P71 vooPova .
Pasen i 0200 S 2 Rar DDANIXO 5 PRVINDOANICOS ey
aiin i) sowipHvisoP 25 [3
PBAGAPOLKTS 3 Ju Zlmor VoDPaV3 | PHYI_VDDAV30CDC PHY1_VDDVADCDC PHYI_VODA
PB4GBIPCLKCS 3 o s TN ook 2
stys TPt (1) PHY1_YDDP 2 L7
- et R POV TR ra—
4 2 2 czer_|_cass | cast caso |_cam | can
s 570 880 e I oL v
i o | 10u Y o o
e | cz K | ost . = oue [ o | 22 tone [ o | 1000
MPZ10055121CT000 1000F | 10nF 6| SCLK PHY1_VP
LVDS. 125WHen gyg7 10 LVDS 125Mbzp (A PHYI_VODP phvi ADDRO 37| GPIOBMISO wl2
Aans v —PRYTENTT 15|
g on —PRYTWINT_POL— 12 | GPIO13EXINTO PHY1 VDDA o
A1 1K PRV GPIGYEXINTIMDINT  VDDAOVS -
G amaiitn i DAV
pHv0 v PHY1 MADDRS MDIO VoDANVS 2 PHvIVP PHYI VDD
—1_PHvi mADDRY PHY1 VDD
a1 T 3 ariorzapce voo j5 - ¢ o
8223 pavi_ava RO GRIOT/GRGT VoD Can Can
PHYI_MADDRS 2 PHYI_REGO
. 2| oo 606 REGO 9 cor2_ | cars i cas ool cast oo
PHY0 V3 PHY1 MADDR VY HRSTN 06DC_REGO 000 | 100 100nr | 1o0F | t00nr | 220 | 220
PHY1_MDIO VoL PHYI_UDA P
I A2z 1K_PHY1MDIO 19| oorsror e :g 1A Tov] sov tov| Csv] iy
A~ AN PHYI AUS TAP 18 TPIAN |4 PRYTWDET.
ot = e [T Y TPIEP 39 PRYTWDEW
Ny AR K17 TPIBN 5 —PAYIICT PHYI_REGO PHYI_REG N
PHY0 v PHY1 MADDR2 pHvi ava 2 apioteTHS TPIGP [-SF PRV WDCR o
= 1 72 for PAYL VoD supplier A
Aot k| Reiz . 1k D bes . am,_orviicoy Xjo TSN uep
H o g = £D: H
2 3 aiss .k | PRYITEDT — 5| GPHYLEDZ
3 g o Grny
A 2 3 PHY0 V3 PHY1_MADDRY g
ame [ L8 2
FHYIWOD P A10 | 2 n220 ., k| Reta i
| AlDr 820, A
RO Ag | AMDTCa L eoeot
FAVMDCP g AMDS PN -
T — LA R -y ReGt
T s | AVDTC2 ALS [——prrEDe pHY0 v PHY1_MADDRD
PHYCWOEP g | AMD2- Al
T — (Y 15
| AUDTC1 Bz2e, PHYO LEDY PavI LEDY ez P1e00
A1| ANDI PRY0 ED T hisen Vo00
Sha| AVDI N
TN Bri | BMDTCH PHY0_V3 PHYI MNT oL
F 810 g: o1 LED 289 (288
89| BV A1 PLeOt n22s . k| mous
A T gg | BMDTCS 8Ll = B AN A o o o0 fioonF
B7 BMD3- 8z |- —prEDy = o Tov| o
Ba| w3, B8 [ fig—prrEDz LA’ ”cE
WOEW—Be | BMDTC2 os [P4—FLERE PHY0_3v3 PHYI RS TAP = = -
BT Bi | Bhie, "y P1 1601
C— 5
100 5 oz I s -
RYIMDAT 2| BMDI- c g
TILIEAT BT vt [ .
PHY0 V3 PHYI_SGMI EEE 285 C284 = L S Ak
RIMG212S21130ER 3| (100nF 1000 (100nF |100nF al: techeuppor
rerz L sens o [ o o (503 268 5001 <r- (800 LATTIOE
" oNI ] g
= = = = = = = = GBE and R4S (BANKS)
Sze [Proet Schemalic ey
€ | MachX0s-55TD Evaluation Bmlrd Soar e
AT T -

Figure A.8. Gbe and RJ45 (Bank 5)

© 2025 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.

FPGA-EB-02076-0.80

51


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards

Preliminary User Guide

s LATTICE

5 4 | 3 2 1
AKSCLK__ 0 . DNLRSS  UTCK sy yrok (g
AKMOSI o R88 uTDI 3> uTDl (4
VCCIos AK_MISO | uTDO
0~ J-Baz K utoo (4 ARDUINO Connectors
UG AK_SS 0 I.R94  UTMS
L4 J AR_IO4 AU > UMS (4 NOTE: Those Headers only support 3.3V 10s, never apply more than 3.3V to its inputs or output
VCeIos PLAOA [ AR_IO; Care must be faken uhen comnacting sensers and actustors o assurs that this is mever exceeded.
c43 PLaAPCLIT O AR Connecting higher voltages, like the 5V commonly used with some Arduino boards, will damage this board.
o = AR_TO5 VCCIOs
0.1uF PL42B AR_109 o) AR_IO0 1 AR_AD5
PL44A/PCLKT6_1 ARTOS ARTOT I00/RXD ARCADE ADS/SCL
4B AR_I00 ARIO: 101/TXD R_AD3 AD4/SDA
PL46A/PCLKTE_2 AR_1OT AR 103 102 AR_ADZ AD3
PL46B SW2 AR_104 103/PWM AR_ADT AD2
PL47A AR_103 AR_105 104 AR_ADD AD1
PLA7B [~jg AR RESET ARTOB 105/PWM ————=——" ADO
PLaon [he ::Joe o ARIO7 8 }gs/PWM Header 1x6
PLSIA 1T ARWISO_TOT Header 1x8 N
L L AR_SCK_10T3 +33V AR 450V <12V
PLS3A || AR_MOST 10T DNI
PL53B [ AR_AREF
PLS5A [ AR_O14
VCCIOo6 PLSSB g AR_ADU = J2
PLS6A (i3 AR-ADT — AR_I08 1 )
PLS6B (3 AR ADZ — AR_109 108 JP J4
ca2 PLSBA (s AR -ADT — AR-SS TOTO 109/PWM
PL58B s AR-ADS AR_MOSTTOTT SS/PWM > VIN
10uF Etggg M6 ARAD5 _ AR_MISO_OT m%%/PWM [6| g“gf
M7 AK_SCL 0 NL.R60 _ SCLO R_SCK_IOT3 5 |
PL&2A | Mg AR_SDA 0 DN ‘RS9 SDAD 39550 (32 SCK 5V0
= PL62B AR_MISO GND AR_RESET 3v3
c = PLE4A ARSCIK AREF RESET
PLosA s L — ARjove | O
AR_MOST
rese AR_SDA 0 | R44_ SDAD Header 1x10 Header 1x8
PLera AR_SCL 0 |.R45__SCLO = NI DNI
LFMXO05-55TD-BBG400 vecio?
NOTE M RESISTOR SHUOULD BE P J25 default open
NEAR J30 :ARDVA:U( 5.0V 1-2 leave X4 controlled by FPGA
Ll onnector +5. 23 ai
S vecio? 2-3 disable X4 output
veeio? 1
@ UsH _STSN J25
G5 c2 27M_OSC_IN o R72 27M_OSC_OUT _SCLK. FEVIC
4| VCCIO7 PLBAULC_GPLLOT_IN (5 ~OSC S5 MISO S5V SPT ( Fo7 27M_0OSC_CTL 1
Clo7 PL3B £y —RASP.ID.-SC o I R85 SCLO S5_MOST AK_WOST  MPZ10055121CT000 Lost 2
PL4A "5y 0 | R87 SDAQ ¢
r PL4B (3 a b
cs0 | cst HEADER 5X2 L
- . OSCILLATOR X4_CTL
0.1uF 0.1uF 68000-206HLF DNI R28 N 100K
8
27M_OSC_EN
= AARDVARK VoD STDBY#
0 |.__R96 SCLO +5.0V
3.3V_RASP 27M_OSC_OUT
0 RB4_SDAQ +3.3V_ o 7 10002 | o our 12 LOSC_
A 27MHZ
€30 RASP_1003
I RASP_IO04 RASP_IO14
100nE RASP_TOT5
veeio? RASP_IO17 R RASP_I018 100nF
= P10 =
15 12 RASP_I023
= RASP_1024
RASP_I010 9| 17
C49 RASPIO09 | 21 ;5" RASP_I025
23"
23 53 —RASPIO07T
10uF 25, i
RASP_ID SD 1~ 279 25 RASP_ID_SC ey
H SS_SCSN ~RASP_IO05 295 27 [ ]
CSN | _SCIK RASP_TO06 315 29 RASP_IO12
MCLK I _MISO T RASP.IOT3 | 333! —
MISO [ MOST E— T
A MOSI [ ToT - —593
IF_TDI [ ~ —39 37
F TCK |13 3o stk @ G’ sw7 Y Tattios Semiconductor Applcations
IF_TDO [ = {'s100 {3 Email: techsupport@Latticesemi.com
- 1 S TVS LI _
IS i Tes(_Mm[(‘,]y S_TMS (3] oSt Model Receptacle 20X2 Phone (503) 268-8001 -or- (800) LATTICE
[J2 Test_Mod[t CMode]
MODE |"J5—Test_Wodel o o ™ Multiple Headers (BANKS
MODE2 = p ( 7)
LFMX05-55TD-BBG400 418117270003 — Project [Schematic Rev_ 1.0
Raspberry Pl Connector MachXOS-SSTD Evaluation Board  [eaeee =
Friday, November 14, 2025 T Sheet _© of 12
5 ) 3 I z T

Figure A.9. Multiple Headers (Bank 6/7)

FPGA-EB-02076-0.80

© 2025 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

52


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards .l.lLATTlCE

Preliminary User Guide

B 3 3 B il
433V Vvccioo VCeloas VCCIo4 +33V_AR VCCIOSS +3.3V VCC_CORE
o
J21 T
1 ce5 | Ces ce7 | ces | Ce9 | C70 | c71 | C72 | €73 | C74 | C75 | C76
2
’ 3 10uF | 10UF OAUF | OAUF | O.1UF | OAuF | OUF | O.UF | OAuF | OuF | O.1uF | O.1uF
R VIoo
vss
+33V_RASP VCCIO7S  +3.3V =
vCeIos VCeIot J22
VCCI058 vecios
o o 1
RES 1 z
+1.8V VCC_AUXH
- JP23 R131 1 MPZ10055121CT000
H viot 2 1 vs7 ~ H
L2, ot |
VIos +1.2V VCCIOMS  +1.8V 2 1 co4
JP1 1
423 VAUX 100F 0.1uF | 0.uF | 0uF
VCeIos vceio2 VCCI06S VECI08
Q 1
Q 2 VCC_AUXA
Re4 1 3 MPZ10058121CT000 +1.0V veesD
e f\/\(\/‘\
JP24 MPZ10055121CT000
2 1 VSs4 YV
—=0 o—— 425V VCCIOS  +3.3V 810
° vios 100F 0.10F VCCSDCK ¢
Jod
Vo6 AUX MPZ10055121CT000
1 A
v vCeio3 veeiors veeio? 2 MPZ10058121CT000
o o 3 L~
R1S3 1 FB2
Ay vs1_2
P25 10uF 0AUF | 0.1uF
2 1 +1.2V VCCIOSS  +1.8V
> ’ e
vio? J20 VCCPLLSD
J12 413
1 MPZ10055121CT000 GND GND
2 l
3 FBI3 1 1
45,0V 125V P16 +1.2v P18 +12v VCCAUXSDQ = =
@) @) VS5 MPZ10055121CT000
_ _ o
r r FBi4
5 spread across board, easy access 8
usK
A20 B14
v20 | VSS VSSSDQ |4 VCC_CORE TP7 TFB ™9 TPm TPH TF|2
+— Dby | VSS VSSSDQ (1 o P S
Tig | VSS VSSSDQ [y ™
KIZIVSS  vessoa| ol £2 oo T 70 7 7 7T
. P15 P17 . P19 P21 U6 1 £
+3.V +1.8V 1 +1.4V i\ +1.0V 21 ute | s vssspa |-Of Ert Voo
[11]VSS  VSSSDQ [y Tio | VCC = = = = = =
- - - - M1 VSS VSSSDQ [a1g Ve - - - - - -
i VSS VSSSDQ (53— Mo | VCC
H Dio| VSs VSSSDQ (g1 Ls | vCC H
Fio| VSS VSSSDQ (g4 D3| VCC
Mo | VSS VSSSDQ (a7 vee
Vss VSSSDQ (g5 VCCAUX | N1t
veeiot 5| VSS VSSSDQ [pg 4 - Ni0 | VCCECLK
Us | VSS VSSSDQ [gs 4 VCC_AUXA| — | VCCECLK
T6| VSs VSSSDQ [z F11
2 VSS VSSSDQ [ag VCC_AUXH K9 | VCCAUX
Vvss VSSSDQ 554 - Eo| VCCAUX
W1 wH2 WHa M4 Rizs & R — iz | Yoorva
( )ThquoIe ( )ThruHoIe ( etiae ( )ThruHo\e 1® o3| Ve veseng AT 1 10| JCoAUX
T T T T P2 vss VSSSDQ VCCAUXHS
4 = 1 2 At4 AT VSS i i icati ’
= > O VSSR OSSO EEGHT Lattice Semiconductor Applications
= Email techsupport@Latticesemi.com
LFMXO5-55TD-BBGA00
Phone (503) 268-8001 -or- (800) LATTICE
Tile
POWER RAILS
Project Schematic Rev 1.0
MachX05-55TD Evaluation Board Board Rov
Date: Friday, November 14, 2025 T Sheet 10 of 17
5 I3 3 2 1 ]

Figure A.10. Power Rails

© 2025 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

FPGA-EB-02076-0.80 53


http://www.latticesemi.com/legal

MachX05-55TD and MachX05-55TDQ Evaluation Boards

Preliminary User Guide

s LATTICE

VBUS_5V
;152 \ +12V pg sV SW6
J17 u1o - 1
FUSE
1 . 2 3
3 1 2
0154005.DRT
o 143 Cl44 Littlefuse G145
2
Ty 100nF 100nF
S D17 D16
PJ-051A _ V12P10 = V12P10
12IN_PCIE
o
+5.0V
U12  BDID321EF,
8 7 +1.0V
VIN BOOT - a1
€105 | G106 | G113 R104, . 1 1.50H SPM6530T-1RSM-HZ
W w a7k VY EN w8 1000F
8 S | 100nF 5] anp 8 L9 L
3 2 ciis R102 <  C109 c110
. VREG o FB 75k =
c117 4o & 0.1nF 1 22@ zzuﬂ
we o) = =
" ctg = R103 <
2 =
3.3nF
= Vout=0.76*(R102+R103)/R103 =
N
+3.3V
3.3V 1A
+5.0V .
= ssv ouf > 0 “
3 2 . 2 e 1
N ouT = oy o
s 4 6000hm 500mA
css | oND c89 C90
3 22uF 100nF
s 1 NCV1117ST33T3G
+25V
2.5V 1A
+5.0V .
[ 2 25v 0Ut ° ©
3 2 A 2 e 1
N ouT o
e 6000hm 500mA
cloe | aND cot c92
3 22uF 100nF
1 NGV11178T25T3G
A

+12V
+5.0V T U1l BDYD321EF, PS5V
L 8lvN Boor ﬁcmz 57 +5.0V
c107_| clo8 | Ci14 R101 1 3.3uH SPM6530T-3R3M 3A
L w \ a7k /W . EN sw 8 L 1000F T
E 00nF oo L10 {
D
:‘(}:35 L 3 VREG g B 2 C116 c112
ct1g dles £ 0.nF 220
1uF o =
D18 " ciz =
Blue
3.3nF
= Vout=0.76*(R99+R100)/R100
1ov 1.8V Y
+1. . . 1A +8v
3A hr: uts
4 Vg
Ri0s. 4.7 3l o 3
[C155 103 E Z 152 C153 C154
f— 5} R107 f— c
100nF fOUF  RP115H181D/SOTESS 20F 100nF (10uF
23.7K-DNI
le]
1.2V N2V
2.5V
+ w16 500mA
41 v
R106,. 4.7 3 e o
_ces Lw 2 Lsz LQA o5
) © R108 -
100nF 10UF  RP111H121D-T1-FE/SOTE9-5 20F 100nF (10uF
23.7K-DNI
- 3
1.1V ..,
w25V o 500 mA 1V
41 Vad [
R145. 4.7k 3 CE
c102 | HPIHHHID/SOT&Q'Q\‘ c121
5 [ [}
E 23.7K-DNI 100F
10V
A
Lattice Semiconductor Applicafions
Email: techsupport@Latticesemi.com
Phone (503) 268-8001 -or- (800) LATTICE
Title
POWER REGULATORS
Project [Schematic Rev 1.0
MachX05-55TD Eval Board

[BoardRev A
[ Sheet i1 of 12
T

Friday, November 14, 2025

Figure A.11. Power Regulators

FPGA-EB-02076-0.80

© 2025 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

54


http://www.latticesemi.com/legal

= LATTICE

REVISION HISTORY

. J1 changed from HJTAG to SITAG

. J29 Hard JTAG connector added on 5th page
. Test Mode signal added on DIP Switch SW7
. Soft Slave SPI 6pin Header ]J30 added

. U10 part updated to 0154005.DRT

N OO o A WO N B

. 4 ground pins are added to TL1015AF160QG & connected to ground
. U9 LPDDR4 part number updated to MT53E1G16D1ZW-046 AAT:C
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Appendix B. MachX05-55TD Evaluation Board Bill of Materials

PCB Assembly |Manufacturer Part s
Item |Reference Qty |Value Footprint Option Number Manufacturer | Description
1 CN1 1 PCl Express PCIE-X1 DNL — — PCleX1 Edge
x1 Edge Finger
Finger Conn.
2 CN2,CN3 2 0462880500 04628805 — 046288050000846 | KYOCERA AVX CONN FFC
00846+ 0000846p + BOTTOM
lus 50P0OS
0.5MM R/A
3 C1,C3,C129,C130 4 4.7uF C0603 — 885012106005 Wurth CAP CER
Elektronik 4.7UF 6.3V
X5R 0603

4 C2,C4,C6,C7,C10,C11,C12,C13, 42 100nF C0402 — GRM155R71H104 Murata CAP CER
C14,C17,C34,C81,C85,C86,C90, KE14D Electronics 0.1UF 50V
C92,C94,C96,C98,C99,C100, X7R 0402
C122,C124,C125,C128,C131,

C132,C133,C134,C135,C136,
C140,C153,C155,C178,C179,
C180,C181,C182,C183,C184,
C185
5 C5,C137 2 10uF C0603 — 0603ZD106KAT2A KYOCERA AVX CAP CER
10UF 10V
X5R 0603
6 C8,C9,C18,C19,C138,C139, 8 18pF C0402 — C0402C180K3GAC KEMET CAP CER
C276,C277 TU 18PF 25V
COG/NPO
0402
7 C15,C16 2 150pF C0402 DNL C0402C151K3RAC KEMET CAP CER
TU 150PF 25V
X7R 0402
8 C20,C22,C24,C26 4 47uF C0603 — GRM188R60J476 Murata CAP CER
ME15D Electronics 47UF 6.3V
X5R 0603
9 C21,C23,C25,C27 4 0.47uF C0402 — EMK105ABJ474KV | Taiyo Yuden CAP CER
HF 0.47UF 16V
X5R 0402

10 C28,C87,C224,C232,C237, 15 10nF C0402 — GRT155R71E103K Murata CAP CER
C238,C240,C252,C253,C256, EO1) Electronics 10000PF 25V
C259,€275,C299,C303,C305 X7R 0402

11 C29,C30 2 100nF C0402 — 04023C104KAT2A- | KYOCERA AVX 0402 25V

62 X7R 100 NF
10%

12 C31,C32,C33,C35,C37,C39,C42, 30 10uF C0603 — LMK107BJ106MAL | Taiyo Yuden CAP CER
C45,C49,C52,C55,C61,C65,C66, ™ 10UF 10V
€80,C95,C97,C103,C121,C154, X5R 0603
C217,C242,C243,C244,C246,

C255,C263,C268,£278,C280

13 C36,C38,C40,C41,C43,C44,C46, 35 0.1uF C0201 — CC0201KRX5R8BB YAGEO CAP CER
€50,C51,C53,C54,C56,C57,C58, 104 0.1UF 25V
C59,C60,C62,C63,C64,C67,C68, X5R 0201
€69,C70,C71,C72,C73,C74,C75,

C76,C77,C78,C79,C82,C83,C84
14 C47,C48,C312,C313 4 220NF- C0402 — GCM155R71C224 Murata CAP CER
0402SMT KEO2D Electronics 0.22UF 16V
X7R 0402

15 | €88,C102,C104,C105,C106, 8 | 10uF C1206 — CL31B106KBHNN | Samsung CAP CER

C107,C108,C143 NE Electro- 10UF 50V
Mechanics X7R 1206
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PCB Assembly |Manufacturer Part L.
Item |Reference Qty |Value Footprint Option Number Manufacturer | Description
16 C89,C91,C109,C110,C111, 20 22uF C0603 — CL10A226MO7JZN Samsung CAP CER
C112,C186,C188,C190,C212, C Electro- 22UF 16V
C213,C218,£219,C251,C264, Mechanics X5R 0603
C265,C273,C306,C308,C310
17 C93,C152,C216,C234,C235, 8 2.2uF C0805 — CL21B225KPFNNN Samsung CAP CER
C249,C261,C262 E Electro- 2.2UF 10V
Mechanics X7R 0805
18 c101,c127 2 100nF C0402 - GRM155R61C104 Murata CAP CER
KA88D Electronics 0.1UF 16V
X5R 0402
19 C113,C114,C141,C142, 6 100nF C0402 — GRM155R61C104 Murata CAP CER
C144,C145 KA88D Electronics 0.1UF 16V
X5R 0402
20 C115,C116 2 0.1nF C0603 - CCO0603JRNPO9BN | YAGEO CAP CER
101 100PF 50V
COG/NPO
0603
21 C117,C118 2 1uF C0603 - TMK107B7105KA- | Taiyo Yuden CAP CER 1UF
T 25V X7R
0603
22 C119,C120 2 3.3nF C0201 — GRMO033R71E332K | Murata CAP CER
A12D Electronics 3300PF 25V
X7R 0201
23 C146,C147,C148,C149,C150, 8 100nF C0402 - 885012205018 Wurth CAP CER
C151,C214,C215 Elektronik 0.1UF 10V
X7R 0402
24 C156,C157,C158,C159,C160, 34 0.1uF C0201 — C0201C104K9PAC KEMET CAP CER
C161,C162,C163,C164,C165, TU 0.1UF 6.3V
C166,C167,C168,C169,C170, X5R 0201
C171,C172,C173,C174,C175,
C176,C177,C200,C201,C202,
C203,C204,C205,C206,C207,
C208,C209,C210,C211
25 C187,€189,€191,C€307,C309, 6 1uF C0603 — UMK107AB7105K Taiyo Yuden CAP CER 1UF
C311 A-T 50V X7R
0603
26 €192,C193,C194,C195,C196, 8 0.1uF C0201 — C0201C104K9PAC KEMET CAP CER
€197,C198,C199 TU 0.1UF 6.3V
X5R 0201
27 C220,C266 2 330pF C0402 — C0402C331J5GAC KEMET CAP CER
TU 330PF 50V
COG/NPO
0402
28 C225,C226,C227,C228,C229, 42 | 100nF C0402 — GRM155R61C104 Murata CAP CER
€230,C231,C233,C236,C239, KA88D Electronics 0.1UF 16V
C241,C245,C247,C250,C254, X5R 0402
C257,C258,C260,C267,C269,
C270,C271,C272,C274,C279,
C281,C282,283,£284,C285,
C286,£287,£288,£289,C290,
€291,C292,C293,C294,C295,
C296,C297
29 €298,C302,C304 3 100nF C0402 — GRM155R61C104 Murata CAP CER
KA88D Electronics 0.1UF 16V
X5R 0402
30 | D1,D2,D3,D4,D5,D6,D7,D8 8 | Red led_0603 | — LTST-C190KRKT Lite-On Inc. LED RED
CLEAR CHIP
SMD
31 D9 1 Red led_0603 — LTST-C190KRKT Lite-On Inc. LED RED
CLEAR CHIP
SMD
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PCB Assembly |Manufacturer Part L.
Item |Reference Qty |Value Footprint Option Number Manufacturer | Description
32 D10,D11 2 Green led_0603 — LTST-C190KGKT Lite-On Inc. LED GREEN
CLEAR CHIP
SMD
33 D12,D19 2 ESDRO502N- | UDFN6_0 — ESDRO502NMUTA | onsemi TVS DIODE
UDFN6 40 G 5.5VWM
6UDFN
34 D16,D17 2 V12P10 V12P10 — V12P10-M3/87A Vishay DIODE
General SCHOTTKY
Semiconducto | 100V 12A
r - Diodes TO277A
Division
35 D18 1 Blue led_0603 — LTST-C190TBKT Lite-On Inc. LED BLUE
CLEAR CHIP
SMD
36 D21 1 1N4448W 1N4448W Alternat 1IN4448WT onsemi DIODE
ePN: STANDARD
RB75154 75V 200MA
0T1G SOD523F
37 FB2,FB3,FB4,FB5,FB7,FB8,FBY, 17 | MPZ1005512 | FB0402 — MPZ10055121CT0 | TDK FERRITE
FB10,FB11,FB12,FB13,FB14, 1CT000 00 Corporation BEAD 120
FB16,FB17,FB18,FB19,FB20 OHM 0402
1LN
38 JP1 1 LS_DIS Header_1 | — 861400021YO2LF Amphenol ICC | CONN
x2 HEADER
VERT 2P0OS
2.54MM
39 P2 1 JTAG_DIS Header_1 — 861400021Y02LF Amphenol ICC CONN
x2 HEADER
VERT 2POS
2.54MM
40 JP3 1 PHYO_RST Header_1 — 861400021Y02LF Amphenol ICC CONN
X2 HEADER
VERT 2POS
2.54MM
41 JP4 1 ASC_RST Header_1 — 861400021Y02LF Amphenol ICC CONN
X2 HEADER
VERT 2POS
2.54MM
42 JP5 1 PHY1_RST Header_1 | — 861400021Y02LF Amphenol ICC | CONN
X2 HEADER
VERT 2P0OS
2.54MM
43 JP6 1 AR5V Header_1 | — 861400021YO2LF Amphenol ICC | CONN
x2 HEADER
VERT 2P0OS
2.54MM
44 IP7 1 RASP5V Header_1 — 861400021YO2LF Amphenol ICC CONN
x2 HEADER
VERT 2POS
2.54MM
45 JP8 1 UFT_DIS Header_1 | — 861400021YO2LF Amphenol ICC | CONN
x2 HEADER
VERT 2POS
2.54MM
46 JP9 1 FT_DIS Header_1 | — 861400021YO2LF Amphenol ICC | CONN
X2 HEADER
VERT 2POS
2.54MM
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PCB Assembly |Manufacturer Part L.
Item |Reference Qty |Value Footprint Option Number Manufacturer | Description
47 JP10 1 PCIE_RST Header_1 — 861400021Y02LF Amphenol ICC CONN
x2 HEADER
VERT 2P0OS
2.54MM
48 JP11 1 12MHZ Header_1 — 861400021YO02LF Amphenol ICC CONN
x2 HEADER
VERT 2P0OS
2.54MM
49 JP12 1 SCL Header_1 | — 861400021YO2LF Amphenol ICC | CONN
x2 HEADER
VERT 2POS
2.54MM
50 JP13 1 SDA Header_1 | — 861400021Y02LF Amphenol ICC | CONN
x2 HEADER
VERT 2POS
2.54MM
51 P14 1 VAUX Header_1 | — 861400021YO2LF Amphenol ICC | CONN
x2 HEADER
VERT 2POS
2.54MM
52 JP15 1 VBUS Header_1 — 861400021Y02LF Amphenol ICC CONN
x2 HEADER
VERT 2POS
2.54MM
53 JP16 1 VIOl Header_1 — 861400021Y02LF Amphenol ICC CONN
x2 HEADER
VERT 2POS
2.54MM
54 JP17 1 VADC Header_1 — 861400021Y02LF Amphenol ICC CONN
x2 HEADER
VERT 2POS
2.54MM
55 JP18 1 VCORE Header_1 | — 861400021Y02LF Amphenol ICC | CONN
X2 HEADER
VERT 2POS
2.54MM
56 JP19 1 VIOO Header_1 | — 861400021YO2LF Amphenol ICC | CONN
x2 HEADER
VERT 2POS
2.54MM
57 JP20 1 VIO2 Header_1 | — 861400021Y02LF Amphenol ICC | CONN
x2 HEADER
VERT 2POS
2.54MM
58 JP21 1 VIO3 Header_1 — 861400021Y02LF Amphenol ICC CONN
x2 HEADER
VERT 2POS
2.54MM
59 P22 1 VIO4 Header_1 | — 861400021YO2LF Amphenol ICC | CONN
X2 HEADER
VERT 2POS
2.54MM
60 P23 1 VIO5 Header_1 | — 861400021YO2LF Amphenol ICC | CONN
X2 HEADER
VERT 2POS
2.54MM
61 P24 1 VIO6 Header_1 — 861400021YO2LF Amphenol ICC | CONN
x2 HEADER
VERT 2POS
2.54MM
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Item |Reference Qty |Value :s:tprin o gspst?::‘bly x:r:l;?:turer Part Manufacturer | Description
62 JP25 1 VIO7 Header_1 — 861400021Y02LF Amphenol ICC CONN
x2 HEADER
VERT 2P0OS
2.54MM
63 JP26 1 PRSNT Header_1 — 861400021YO02LF Amphenol ICC CONN
x2 HEADER
VERT 2P0OS
2.54MM
64 P27 1 SCL_IN Header_1 | — 861400021YO2LF Amphenol ICC | CONN
x2 HEADER
VERT 2POS
2.54MM
65 11,118,129 3 Header 1x8 hdr_amp_ | — 0022284081 Molex CONN
87220 8_ HEADER
1x8_100 VERT 8POS
2.54MM
66 12 1 Header 1x10 | CONF1X1 DNL 10129378- Amphenol ICC | CONN
0- 910002BLF (FCI) HEADER
254P_261 VERT 10POS
2X240X85 2.54MM
OH_TH
67 13,14 2 Header 1x8 CONF1X8- | DNL 10129378- Amphenol ICC | CONN
254P_210 908002BLF (FCI) HEADER
4X240X85 VERT 8POS
OH_TH 2.54MM
68 15 1 Header 1x6 CONF1X6- | DNL 10129378- Amphenol ICC | CONN
254P_159 906002BLF (FCI) HEADER
6X240X85 VERT 6POS
OH_TH 2.54MM
69 J6 1 Receptacle HDR254- DNL PPTC202LFBN-RC Sullins CONN HDR
20X2 2X20_soc Connector 40P0OS 0.1
ket Solutions TIN PCB
70 17 1 HEADER 5X2 | HDR254- DNL 30310-6002HB 3M CONN
2X5_SHR HEADER
OUDED VERT 10POS
2.54MM
71 18,19 2 HDR40 HDR-20x2 | — PRPCO20DFBN-RC | Sullins CONN
Connector HEADER
Solutions VERT 40POS
2.54MM
72 J10 1 SMA bnc5-100- | DNL 5-1814832-1 TE CONN SMA
280t Connectivity JACK STR 50
AMP OHM PCB
Connectors
73 J11,J19 2 USB_MINI_B usb2-0- — UX60-MB-5ST(60) Hirose Electric CONN RCPT
rec-240- Co Ltd USB2.0 MINI
0001-9 B SMD R/A
74 J12,)13 2 GND TUR_TH — 1573-2 Keystone TERM
Electronics TURRET
SINGLE
L=4.72MM
TIN
75 J14 1 RIMG212S21 | RIMG212 — RIMG212S21130E | Amphenol ICC | 2 Port
130ER S2XX30XR R RJ45Board
Edge,
Through
Hole
10/100/1000
Base-T,
AutoMDIX
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Item |Reference Qty |Value :S:tprint gspst?::‘bly x:r:l;?:turer Part Manufacturer | Description
76 J15 1 PMOD 2x6 PPPCO62L — PPPCO62LIBN-RC Sullins CONN HDR
JBN-RC Connector 12P0S 0.1
Solutions GOLD PCB
R/A
77 117 1 PJ-051A PJ_051A — PJ-051A Same Sky CONN PWR
JACK
2X5.5MM
SOLDER
78 J20 1 VS5 HDR1X3 - PRPCO03SAAN-RC Sullins CONN
Connector HEADER
Solutions VERT 3POS
2.54MM
79 J21 1 VS6 HDR1X3 - PRPCO03SAAN-RC Sullins CONN
Connector HEADER
Solutions VERT 3POS
2.54MM
80 122 1 VS7 HDR1X3 - PRPCO03SAAN-RC Sullins CONN
Connector HEADER
Solutions VERT 3P0OS
2.54MM
81 123 1 VsS4 HDR1X3 — PRPCO03SAAN-RC Sullins CONN
Connector HEADER
Solutions VERT 3POS
2.54MM
82 124 1 VS1_2 HDR1X3 — PRPCO03SAAN-RC Sullins CONN
Connector HEADER
Solutions VERT 3POS
2.54MM
83 125 1 X4_CTL HDR1X3 — PRPCO03SAAN-RC Sullins CONN
Connector HEADER
Solutions VERT 3POS
2.54MM
84 126 1 REGO HDR1X3 — PRPCO03SAAN-RC Sullins CONN
Connector HEADER
Solutions VERT 3P0OS
2.54MM
85 128 1 REG1 HDR1X3 — PRPCO03SAAN-RC Sullins CONN
Connector HEADER
Solutions VERT 3P0OS
2.54MM
86 J30 1 68000- CONN_10 | — 68000-206HLF Amphenol ICC | CONN
206HLF 6HLFF_A (FCI) HEADER
MP VERT 6POS
2.54MM
87 L1,L2,L3,L4,L5,L6,L7,L8,L12, 20 | 6000hm fb0603 — BLM18AG601SN1 Murata FERRITE
L13,L14,L15,L16,L17,L18,L19, 500mA D Electronics BEAD 600
L20,L22,L23,L.24 OHM 0603
1LN
88 L9 1 1.5uH SPM6530 Alternat SPM6530T-1R5M- | TDK FIXED IND
SPM6530T- T-2R2M ePN: HzZ Corporation 1.5UH 11.6A
1R5M-HZ SPM653 10.67
oT- MOHM
1R5M10
0
89 L10 1 3.3uH SPM6530 Alternat SPM6530T-3R3M TDK FIXED IND
SPM6530T- T-2R2M ePN: Corporation 3.3UH 6.8A
3R3M SPM653 29.7MOHM
oT- SM
3R3M-
HZ
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PCB Assembly |Manufacturer Part L.
Item |Reference Qty |Value Footprint Option Number Manufacturer | Description
90 L11,L21 2 1.0uH SRP3020T — SRP3020TA-1ROM Bourns Inc. FIXED IND
A 1UH 4A 38
MOHM SMD
91 MH1,MH2,MH3,MH4 4 ThruHole MTG125 DNL — — Mounting
Hole
92 POT1 1 3314G-1- sot23- — 3314G-1-103E Bourns Inc. TRIMMER
103E 3314G-1 10K OHM
0.25W GW
TOP AD)J
93 Q1,05 2 MMBT3904 MMBT390 | — MMBT3904-7-F Diodes TRANS NPN
4 Incorporated 40V 0.2A
SOT-23-3
94 R1,R2,R3,R46,R47,R48,R105, 19 4.7k R0402 — RTO402FREQ74K7L | YAGEO RES SMD
R106,R111,R141,R142,R143, 4.7K OHM
R145,R148,R149,R248,R263, 1% 1/16W
R264,R265 0402
95 R4,R5,R6,R7,R14,R15,R16,R17, 34 |0 R0O603 — RC0603JR-070RL YAGEO RES 0 OHM
R18,R20,R21,R22,R24,R25,R90, JUMPER
R91,R93,R95,R98,R136,R140, 1/10W 0603
R168,R169,R190,R191,R192,
R196,R197,R203,R204,R207,
R208,R209,R210
96 R8,R9,R97,R157,R266 5 2.2K R0402 — RCO0402FR-072K2L YAGEO RES 2.2K
OHM 1%
1/16W 0402
97 R10,R19,R81,R83 4 12K R0O603 — RCO603FR-0712KL | YAGEO RES 12K
OHM 1%
1/10W 0603
98 R11,R12,R13,R29,R52,R73,R74, 13 10K R0402 — RTO402FREO710KL | YAGEO RES SMD
R121,R122,R123,R126,R240, 10K OHM 1%
R243 1/16W 0402
99 R26,R27,R33,R34 4 2.2K R0402 — ERJ-2RKF2201X Panasonic RES SMD
Electronic 2.2K OHM
Components 1% 1/10W
0402
100 | R28,R69,R164 3 100K R0402 — AC0402FR- YAGEO RES 100
7W100KL KOHM 1%
1/8W 0402
101 R30,R146,R147,R159 4 0 R0603 DNL RC0603JR-070RL YAGEO RES 0 OHM
JUMPER
1/10W 0603
102 | R31 1 0 R0O603 — RC0603JR-070RL YAGEO RES 0 OHM
JUMPER
1/10W 0603
103 R35,R37,R43,R44,R45,R59,R60, 10 0 R0603 DNL RC0603JR-070RL YAGEO RES 0 OHM
R78,R79,R130 JUMPER
1/10W 0603
104 | R39,R40,R41,R42,R55,R56,R57, | 11 | 4.7k R0402 - RTO402FRE074K7L | YAGEO RES SMD
R58,R260,R261,R262 4.7K OHM
1% 1/16W
0402
105 | R53,R107,R108 3 23.7K-DNI R0O603 DNL CRCWO060323K7FK | Vishay Dale RES SMD
EA 23.7K OHM
1% 1/10W
0603
106 | R54,R109,R110,R241,R242, 9 0 R0402 — ERJ-2GEOROOX Panasonic RES SMD 0
R244,R245,R249,R250 Electronic OHM
Components JUMPER
1/10W 0402
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PCB Assembly |Manufacturer Part L.
Item |Reference Qty |Value Footprint Option Number Manufacturer | Description
107 R61,R62,R63,R64,R131,R132, 10 1 R0603 — CRCWO06031R00JN | Vishay Dale RES SMD 1
R133,R134,R137,R153 EAHP OHM 5%
1/3W 0603
108 | R70,R71,R144,R162,R163 5 0 R0402 — ERJ-2GEOROOX Panasonic RES SMD 0
Electronic OHM
Components JUMPER
1/10W 0402
109 | R72 1 0 R0402 — ERJ-2GEOROOX Panasonic RES SMD 0
Electronic OHM
Components JUMPER
1/10W 0402
110 | R80,R82,R113,R114,R115, 35 | 1K R0402 — RC0402FR-071KL YAGEO RES 1K OHM
R116,R117,R118,R119,R120, 1% 1/16W
R125,R135,R156,R171,R172, 0402
R173,R174,R175,R176,R177,
R184,R185,R193,R194,R199,
R200,R202,R206,R214,R215,
R216,R217,R218,R219,R226
111 R84,R85,R86,R87,R88,R92,R94, 8 0 R0603 DNL RC0603JR-070RL YAGEO RES 0 OHM
R96 JUMPER
1/10W 0603
112 | R99 1 124k R0O603 — RTO603DRD07124 | YAGEO RES SMD
KL 124K OHM
0.5% 1/10W
0603
113 | R100,R103,R152,R198 4 22k R0402 — AC0402FR-0722KL | YAGEO RES SMD
22K OHM 1%
1/16W 0402
114 R101,R104,R155 3 4.7k R0402 — RTO402FREQ74K7L | YAGEO RES SMD
4.7K OHM
1% 1/16W
0402
115 | R102 1 7.5k R0O603 — RTO603DRD0O77K5 | YAGEO RES SMD
L 7.5K OHM
0.5% 1/10W
0603
116 | R112 1 0.01 ohm R0O603 — WSLO603R0100FE | Vishay Dale RES 0.01
A OHM 1%
1/10W 0603
117 | R127 1 976R- R0402 — RT0402BRD07976 | YAGEO RES SMD 976
0402SMT RL OHM 0.1%
1/16W 0402
118 R128 1 1.15K- R0402 — RTO402BRD071K1 YAGEO RES SMD
0402SMT 5L 1.15KOHM
0.1% 1/16W
0402
119 | R138 1 240E R0402 — RCO402FR- YAGEO RES 240
07240RL OHM 1%
1/16W 0402
120 R139 1 10K R0402 — ERJ-2GEJ103X Panasonic RES SMD
Electronic 10K OHM 5%
Components 1/10W 0402
121 | R151,R201,R227,R228,R229, 10 | 200 R0O603 — ERJ-3EKF2000V Panasonic RES SMD 200
R230,R231,R232,R233,R234 Electronic OHM 1%
Components 1/10W 0603
122 R158,R205 2 1M Ohm R0402 — ACO0402FR-071ML YAGEO RES SMD 1M
OHM 1%
1/16W 0402
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PCB Assembly |Manufacturer Part L.
Item |Reference Qty |Value Footprint Option Number Manufacturer | Description
123 R160,R161,R235 3 0 R0603 — RC0603JR-070RL YAGEO RES 0 OHM
JUMPER
1/10W 0603
124 | R165,R186 2 4.7k RO402 - RTO402FRE074K7L | YAGEO RES SMD
4.7 OHM
1% 1/16W
0402
125 R166,R170,R178,R179,R180, 20 1K R0402 DNL RCO0402FR-071KL YAGEO RES 1K OHM
R181,R182,R183,R187,R188, 1% 1/16W
R189,R211,R212,R213,R220, 0402
R221,R222,R223,R224,R225
126 R167,R195,R246,R251 4 100 R0402 DNL ACO402FR- YAGEO RES SMD 100
07100RL OHM 1%
1/16W 0402
127 R238,R239 2 49.9E R0402 — RCO402FR- YAGEO RES 49.9
0749R9L OHM 1%
1/16W 0402
128 | R252 1 150 RO201 - RCO201FR- YAGEO RES 150
07150RL OHM 1%
1/20W 0201
129 R253,R254,R255,R256,R257, 7 49.9E R0201 DNL RC0201DR- YAGEO RES 49.9
R258,R259 0749R9L OHM 0.5%
1/20W 0201
130 | SMA1,SMA2,SMA3,SMAOQ 4 27G_SMA- SV_SF292 | DNL SF2921-61345-2S Amphenol SV CONN SMA
DNI 1-61345- Microwave JACK STR 50
2S OHM SMD
131 SMA4,SMA5 2 27G_SMA- SV_SF292 DNL SF2921-61356-2S Amphenol SV CONN SMA
DNI 1-61356- Microwave JACK STR 50
2S OHM SMD
132 SW1 1 SW DIP-8 DIP_254-8 | — DS04-254-1L-08BK | CUI device DIP SWITCH,
SPST, 2.54
PITCH, RA
133 | Sw2 1 PB1 sw_sp_st_ | — TL1015AF160QG E-Switch SWITCH
eswitch_tl TACTILE
1015 SPST-NO
0.05A 12V
134 | Sw3 1 | PB2 sw_sp_st_ | — TL1015AF160QG E-Switch SWITCH
eswitch_tl TACTILE
1015 SPST-NO
0.05A 12V
135 | Sw4 1 PB3 sw_sp_st_ | — TL1015AF160QG E-Switch SWITCH
eswitch_tl TACTILE
1015 SPST-NO
0.05A 12V
136 | SW5 1 PB4 sw_sp_st_ | — TL1015AF160QG E-Switch SWITCH
eswitch_tl TACTILE
1015 SPST-NO
0.05A 12V
137 | SW6 1 1101m2S2C SWITCH_3 | Alternat 1101M2S2CQE2 C&K Slide
QE2 P-6A ePN: Switches
1101M2
S3CQE2
138 SW7 1 4181172709 WS- — 418117270903 Wurth SWITCH
03 DITV_418 Elektronik SLIDE DIP
11727090 SPST 0.025A
3 24V
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= LATTICE

PCB Assembly |Manufacturer Part L.
Item |Reference Qty |Value Footprint Option Number Manufacturer | Description
139 | TP3,TP4,TP7,TP8,TP9,TP10, 21 | TP.S 40 63 | TP DNL — — Square test
TP11,TP12,TP14,TP15,TP16, point, 40mil
TP17,TP18,TP19,TP20,TP21, inner
TP22,TP23,TP24,TP25,TP26 diameter,
63mil outer
diameter
140 | TP5,TP6 2 TP_S_40_63 TP DNL - - -
141 | Ul,U18 2 FT2232HL tqfp64_0p | CUSTOM | FT2232HL FTDI IC USB HS
5 12p2x1 | ER DUAL
2p2_h1lp6 | SUPPLIE UART/FIFO
D 64-LQFP
142 | U2,U19 2 93LC56C- s08_50_2 - 93LC56C-I/SN Microchip IC EEPROM
1/SN 44 Technology 2KBIT
MICROWIRE
8S0IC
143 | U3 1 LFMXO5- BGA400- CUSTOM | LFMXO5-55TD- Lattice -
55TD- 080- ER BBG400
BBG400 17X17- SUPPLIE
SOCKET D
144 ue,U7 2 GPY115CO0VI 56VQFN_ — GPY115CO0VI MaxLinear, TRANSVRIC
GPY115 Inc. GPY115C0VI
VQFN56 SLN
145 | U8 1 NCV1117ST3 | sot223_4 - NCP1117ST33T3G onsemi IC REG
3T3G p LINEAR 3.3V
1A SOT223
146 U9 1 Ipddr4- TFBGA200 | — MT53E1G16D1ZW Micron IC DRAM
fbga200-x32 -046 AAT:C 16GBIT PAR
200TFBGA
147 | U10 1 FUSE 0154005D | — 0154005.DRT Littelfuse FUSE BRD
RT MNT 5A
125VAC/VDC
2SMD
148 | U11,U12 2 | BD9D321EF) | HTSOP_8_ | — BD9D321EFJ-E2 Rohm IC REG BUCK
BD9D321 Semiconducto | ADJ3A
r 8HTSOP-J
149 | U13 1 NCV1117ST2 | sot223_4 — NCV1117ST25T3G | onsemi IC REG
5T3G p LINEAR 2.5V
1A SOT223-4
150 ul4 1 SN74AVCAT7 | tssopl6- Alternat SN74AVCAT774P Texas IC
74 Op65mm ePN: WR Instruments TRANSLATO
74AVCAT R BIDIR
774PWJ 16TSSOP
151 | U15 1 | RP115H181D | SOT89-5 — RP115H181D-T1- | Nisshinbo IC REG
/SOT89-5 FE Micro Devices LINEAR 1.8V
Inc. 1A SOT89-5
152 | U16 1 | RP111H121D | SOT89-5 | Alternat | RP111H121D-T1- | Nisshinbo IC REG
-T1- ePN: FE Micro Devices LINEAR 1.2V
FE/SOT89-5 RP115H1 Inc. S500MA
21D-T1- SOT89-5
FE
153 | U17 1 | RP111H111D | SOT89-5 — RP111H111D-T1- | Nisshinbo IC REG
/SOT89-5 FE Micro Devices LINEAR 1.1V
Inc. 500MA
SOT89-5
154 X1,X2 2 7M- xtal_4p_7 — 7M-12.000MAAJ-T | TXC CRYSTAL
12.000MAAJ m CORPORATIO 12.0000MHZ
N 18PF SMD
155 | X3,X6 2 ABM3-25 XTAL_AB - ABM7- Abracon LLC CRYSTAL
M3 25.000MHZ-D2Y-T 25.0000MHZ
18PF SMD
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MachX05-55TD and MachX05-55TDQ Evaluation Boards ....LATTICE

Preliminary User Guide

PCB A | M f; P
Item |Reference Qty |Value FSotprint ospst?::‘b v N::‘::rcturer art Manufacturer | Description
156 X4 1 27MHZ x4-2520 — ASEMB- Abracon LLC MEMS OSC
27.000MHZ-XY-T X0
27.0000MHZ
CMOS SMD
157 X7 1 100MHz 3225-6PIN | — AK3ADDF1- XTAL OSC XO
100.000T3 Abracon LLC 100MHZ
LVDS SMD
158 | X8 1 100MHz 3225-6PIN | — AX3HAF1- XTAL OSC XO
100.0000 Abracon LLC 100MHZ
3.3V HCSL
159 X9 1 125.0000MH 3225-6PIN | — AX3DAF1- XTAL OSC XO
z 125.0000 Abracon LLC 125MHZ
3.3V LVDS
160 | LFMXO5-55TD-EVN_REV-A PCB 1 - - - 305-PD-25-0130 Pactron -

© 2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice
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Appendix C. User Defined Preference File

= LATTICE

// These names follow the MachX05-55TD/Q Evaluation Board schematic but,
// they may be defined by the user. Thus, they can be copied into the
// preference file and edited to match a different naming convention if

// needed or used to fill in the Spreadsheet view.

// LFMX05-55TD/Q LED Connections
// Note: The following order matches the LED locations on the board
// from top D1 to bottom D8

ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location

-site
-site
-site
-site
-site
-site
-site
-site

{G11} [get_ports
{G15} [get_ports
{G12} [get_ports
{H12} [get_ports
{L14} [get_ports
{L15} [get_ports
{M20} [get_ports
{M19} [get_ports

{LED[@]}]
{LED[1]}]
{LED[2]}]
{LED[3]}]
{LED[4]}]
{LED[5]}]
{LED[6]}]
{LED[7]}]

//DIP Switch Connections

ldc_set_location -site {V2} [get_ports {DIPSW[@]}]
ldc_set_location -site {V3} [get_ports {DIPSW[1]}]
ldc_set_location -site {W2} [get_ports {DIPSW[2]}]
ldc_set_location -site {W3} [get_ports {DIPSW[3]}]
ldc_set_location -site {U4} [get_ports {DIPSW[4]}]
ldc_set_location -site {Vv4} [get_ports {DIPSW[5]}]
ldc_set_location -site {T4} [get_ports {DIPSW[6]}]
ldc_set_location -site {V5} [get_ports {DIPSW[7]}]

//Push Button Connections
ldc_set_location -site {K6} [get_ ports PB1]

//add JP4 to enable PB2 control
ldc_set_location -site {B7} [get_ports PB3]

//1dc_set_sysconfig {PROGRAMN_PORT=DISABLE}
//1ldc_set_location -site {G10} [get_ports PB4]

//Clock inputs

ldc_set_location -site {C2} [get_ports clk_x4]
ldc_set_port -iobuf {IO_TYPE=LVCMOS33} [get_ports clk_x4]

ldc_set_location -site {U19} [get_ports clk_x8]
ldc_set_port -iobuf {IO_TYPE= LVSTLD_I} [get_ports clk_x8]

ldc_set_location -site {R3} [get_ports clk_x9]
ldc_set_port -iobuf {IO_TYPE=LVDS} [get_ports clk_x9]

//SLVS

ldc_set_location -site {W13} [get_ports {slvs_data[0]}]
ldc_set_location -site {V11} [get_ports {slvs_data[1]}]
ldc_set_location -site {Y12} [get_ports {slvs_data[2]}]
ldc_set_location -site {W9} [get_ports {slvs_data[3]}]
ldc_set_location -site {V12} [get_ports {slvs_data[4]}]
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ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location

//LPDDR4

# DQS GROUP ©

ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
# DQS GROUP 1

ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location

-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site
-site

-site
-site
-site
-site
-site
-site
-site
-site
-site
-site

-site
-site
-site
-site
-site
-site
-site
-site
-site
-site

{P13} [get_ports
{Y10} [get_ports
{Y8} [get_ports
{Y6} [get_ports
{U7} [get_ports
{T7} [get_ports
{R8} [get_ports
{U13} [get_ports
{R13} [get_ports
{P12} [get_ports
{U10} [get_ports
{U9} [get_ports
{R9} [get_ports
{W7} [get_ports
{N9} [get_ports
{N7} [get_ports
{M12} [get_ports
{R11} [get_ports
{P10} [get_ports
{Y2} [get_ports
{V1} [get_ports
{W4} [get_ports
{W5} [get_ports

{N18} [get_ports
{N20} [get_ports
{P18} [get_ports
{P17} [get_ports
{P16} [get_ports
{N19} [get_ports
{M17} [get_ports
{M16} [get_ports
{P19} [get_ports
{N17} [get_ports

{R15} [get_ports
{T14} [get_ports
{R14} [get_ports
{T15} [get_ports
{V14} [get_ports
{W14} [get_ports
{V15} [get_ports
{U14} [get_ports
{Y15} [get_ports
{U15} [get_ports

{slvs_data[5]}]
{slvs_data[6]}]
{slvs_data[7]}]
{slvs_data[8]}]
{slvs_data[9]}]
{slvs_data[10]}]
{slvs_data[11]}]
{slvs_data[12]}]
{slvs_data[13]}]
{slvs_data[14]}]
{slvs_data[15]}]
{slvs_data[16]}]
{slvs_data[17]}]
{slvs_data[18]}]
{slvs_data[19]}]
{slvs_data[20]}]
{slvs_data[21]}]
{slvs_data[22]}]
{slvs_data[23]}]
{slvs_data[24]}]
{slvs_data[25]}]
{slvs_data[26]}]
{slvs_data[27]}]

{ddr_dq_io[@]}]
{ddr_dq_io[1]}]
{ddr_dq_io[2]}]
{ddr_dqg_io[3]}]
{ddr_dq_io[4]}]
{ddr_dq_io[5]}]
{ddr_dq_io[6]}]
{ddr_dq_io[7]}]
{ddr_dqgs_io[0@]}]
{ddr_dmi_io[0]}]

{ddr_dq_io[8]}]

{ddr_dq_io[9]}]

{ddr_dq_io[10]}]
{ddr_dq_io[11]}]
{ddr_dq_io[12]}]
{ddr_dq_io[13]}]
{ddr_dq_io[14]}]
{ddr_dq_io[15]}]
{ddr_dqs_io[1]}]
{ddr_dmi_io[1]}]

= LATTICE

ldc_set_port -iobuf {IO_TYPE=LVSTL_I TERMINATION=40} [get_ports {ddr_dmi_io[*]}]
ldc_set_port -iobuf {IO_TYPE=LVSTL_I TERMINATION=40} [get_ports {ddr_dq_io[*]}]
ldc_set_port -iobuf {IO_TYPE=LVSTLD_ I TERMINATION=40} [get_ports {ddr_dqgs_io[*]}]

# CK, CKE, CS, CA

ldc_set_location -site {R19} [get_ports {ddr_ck_o[0]}]
ldc_set_location -site {W20} [get_ports {ddr_cke o[0]}]
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ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location

ldc_set_port -iobuf
ldc_set_port -iobuf
ldc_set_port -iobuf
ldc_set_port -iobuf
ldc_set_port -iobuf
ldc_set_port -iobuf

-site
-site
-site
-site
-site
-site
-site
-site
-site

//PMOD@ Connections

ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location

//USER JTAG Connections

-site
-site
-site
-site
-site
-site
-site
-site

{W18} [get_ports
{W19} [get_ports
{V18} [get_ports
{T19} [get_ports
{V19} [get_ports
{V20} [get_ports
{T20} [get_ports
{R16} [get_ports
{N16} [get_ports

{K20} [get_ports
{L16} [get_ports
{L18} [get_ports
{L19} [get_ports
{K19} [get_ports
{L17} [get_ports
{L20} [get_ports
{M18} [get_ports

ldc_set_location -site {F13} [get_ports
ldc_set_location -site {F12} [get_ports
ldc_set_location -site {G13} [get_ports
ldc_set_location -site {G14} [get_ports

//USER RS232 Connections

ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location

-site
-site
-site
-site
-site
-site
-site
-site

{C15} [get_ports
{D15} [get_ports
{B15} [get_ports
{A15} [get_ports
{E13} [get_ports
{E12} [get_ports
{D14} [get_ports
{E15} [get_ports

//RASPBERRY PI Connections

ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location

-site
-site
-site
-site
-site
-site
-site
-site
-site
-site

{E8} [get_ports
{F6} [get_ports
{G9} [get_ports
{G1} [get_ports
{G2} [get_ports
{G3} [get_ports
{F1} [get_ports
{E2} [get_ports
{F7} [get_ports
{F2} [get_ports

{ddr_cs_o[@]}]
{ddr_ca_o[0]}]
{ddr_ca_o[1]}]
{ddr_ca_o[2]}]
{ddr_ca_o[3]}]
{ddr_ca_o[4]}]
{ddr_ca_o[5]}]
ddr_odt_ca_o]

ddr_reset_n_o]

{IO_TYPE=LVSTLD_ I} [get_ports {ddr_ck o[0]}]
{IO_TYPE=LVSTL_I} [get_ports {ddr_cke_o[0]}]
{IO_TYPE=LVSTL_I} [get_ports {ddr_cs_o[0]}]
{IO_TYPE=LVSTL_I} [get_ports {ddr_ca_o[*]}]
{IO_TYPE=LVSTL_I} [get_ports ddr_odt_ca_o]

{IO_TYPE=LVSTL_I} [get_ports ddr_reset_n_o]

PMOD@_1]
PMODO_2]
PMODO_3]
PMODO_4]
PMOD@_5]
PMOD@_6]
PMODO_7]
PMODO_8]

UTDI]
UTDO]
UTMS]
UTCK]

RS232_Rx_TTL]
RS232_Tx_TTL]
RTSn]

CTSn]

DTRn]

DSRn]

DCDn]

RI]

RASP_1002]
RASP_I003]
RASP_I004]
RASP_I005]
RASP_I006]
RASP_I007]
RASP_I008]
RASP_I009]
RASP_I010]
RASP_I011]

= LATTICE
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ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location

-site {F5}
-site {G6}
-site {G8}
-site {F8}
-site {H5}
-site {E7}
-site {G7}
-site {H4}
-site {H7}
-site {H8}
-site {E5}
-site {E4}
-site {E3}
-site {F3}
-site {H6}
-site {E6}
-site {E1}
-site {D1}

//VERSA HEADER Connections

ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location
ldc_set_location

-site {H15}
-site {H13}
-site {F15}
-site {H16}
-site {D16}
-site {F16}
-site {C17}
-site {Al6}
-site {B18}
-site {B17}
-site {F17}
-site {E17}
-site {E18}
-site {B20}
-site {F18}
-site {G16}
-site {G17}
-site {C19}
-site {C20}
-site {D20}
-site {D19}
-site {E19}
-site {F19}
-site {E20}
-site {F20}
-site {G20}
-site {G19}
-site {H17}
-site {H18}
-site {J1e}
-site {J11}
-site {Kie}
-site {J17}
-site {J12}
-site {H20}
-site {H19}

[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports

[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports

RASP_I012]
RASP_I013]
RASP_I1014]
RASP_I015]
RASP_I016]
RASP_I1017]
RASP_I018]
RASP_I019]
RASP_I1020]
RASP_I1021]
RASP_I1022]
RASP_I023]
RASP_I1024]
RASP_I025]
RASP_I026]
RASP_I027]
RASP_ID SC]
RASP_ID SD]

EXPCON_I00]

EXPCON_I01]

EXPCON_I02]

EXPCON_IO03]

EXPCON_I04]

EXPCON_IO05]

EXPCON_I06]

EXPCON_IO07]

EXPCON_IO08]

EXPCON_I09]

EXPCON_I010]
EXPCON_I011]
EXPCON_I012]
EXPCON_I013]
EXPCON_I014]
EXPCON_I015]
EXPCON_I016]
EXPCON_I017]
EXPCON_I018]
EXPCON_I019]
EXPCON_I020]
EXPCON_I021]
EXPCON_I022]
EXPCON_I023]
EXPCON_I024]
EXPCON_I025]
EXPCON_I026]
EXPCON_I027]
EXPCON_I028]
EXPCON_I029]
EXPCON_I030]
EXPCON_I031]
EXPCON_I032]
EXPCON_I033]
EXPCON_I034]
EXPCON_I035]

= LATTICE
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ldc_set_location -site {K11}
ldc_set_location -site {J19}
ldc_set_location -site {J14}
ldc_set_location -site {J13}
ldc_set_location -site {K16}
ldc_set_location -site {J15}
ldc_set_location -site {K14}
ldc_set_location -site {K15}
ldc_set_location -site {K12}
ldc_set_location -site {K13}
ldc_set_location -site {J16}
ldc_set_location -site {J18}
ldc_set_location -site {J20}
ldc_set_location -site {H14}
ldc_set_location -site {G18}

[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports

//Aardvark Header Connections

ldc_set_location -site {M7}
ldc_set_location -site {M8}
ldc_set_location -site {N1}
ldc_set_location -site {N2}
ldc_set_location -site {N3}
ldc_set_location -site {N4}

//Arduino Header Connections
ldc_set_location -site {K4}
ldc_set_location -site {K5}
ldc_set_location -site {J6}
ldc_set_location -site {K7}
ldc_set_location -site {37}
ldc_set_location -site {J8}
ldc_set_location -site {H9}
ldc_set_location -site {K8}
ldc_set_location -site {K3}
ldc_set_location -site {K2}
ldc_set_location -site {K1}
ldc_set_location -site {L3}
ldc_set_location -site {L1}
ldc_set_location -site {L2}
ldc_set_location -site {L7}
ldc_set_location -site {N5}
ldc_set_location -site {N6}
ldc_set_location -site {J9}
ldc_set_location -site {M1}
ldc_set_location -site {M2}
ldc_set_location -site {M3}
ldc_set_location -site {M4}
ldc_set_location -site {M5}
ldc_set_location -site {M6}

[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports

[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports
[get_ports

EXPCON_I036]
EXPCON_I037]
EXPCON_I038]
EXPCON_I039]
EXPCON_I040]
EXPCON_I041]
EXPCON_I042]
EXPCON_I043]
EXPCON_I044]
EXPCON_I045]
EXPCON_0SC]
EXPCON_CLKIN]
EXPCON_CLKOUT]
HPE_RESOUT#]
HPE_CARDSEL#]

AK_SCL]
AK_SDA]
AK_MISO]
AK_SCLK]
AK_SS]
AK_MOST]

AR_I00]
AR_I01]
AR_I02]
AR_I03]
AR_I04]
AR_I05]
AR_I06]
AR_I07]
AR_I08]
AR_I09]

AR_SS_1010]
AR_MOSI_I011]
AR_MISO_I012]
AR_SCK_I013]

AR_I014]
AR_SDA]
AR_SCL]
AR_RESET]
AR_ADO]
AR_AD1]
AR_AD2]
AR_AD3]
AR_AD4 ]
AR_AD5 ]
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Appendix D. MachX05-55TD Evaluation Board Errata

As shown in Appendix A. MachX05-55TD Evaluation Board Schematics:

Page 3 of the Schematics, USB to Hard JTAG I/F

Pin 1 of J1 and Pin 15 of U14 are connected with VCCIO2. It is recommended to connect them with VCCIO1 to
ensure JTAG pins are pulled up to VCCIO1.

Page 7 of the Schematics, PCIE&FPC Headers (Bank 4)

PCIE_CLKp and PCIE_CLKn assignments are mismatched with the U3 ball locations. It is recommended to swap
them with the correct assignment. PCIE_CLKp should be connected to B7 of U3. PCIE_CLKn should be connected to
C7 of U3.
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