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Acronyms in This Document

A list of acronyms used in this document.

Acronym Definition

AC/DC Alternating Current and Direct Current
ADC Analog-to-digital Converter

DIP Dual Inline Package

ESD Electro Static Discharge

FMC FPGA Mezzanine Card

FPGA Field Programmable Gate Array

FTDI Future Technology Devices International
GPIO General Purpose Input/Output

HPC High Pin Connector

12C Inter-Integrated Circuit

1/0 Input/Output

JTAG Joint Test Action Group

LED Light Emitting Diode

LVDS Low-Voltage Differential Signaling
osc Oscillator

PC Personal Computer

PMOD Peripheral Module

POT Potentiometer

SerDes Serializer/Deserializer

SMA Subminiature Version A

SPI Serial Peripheral Interface

UART Universal Asynchronous Receiver Transmitter
usB Universal Serial Bus

© 2021-2022 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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1. Introduction

The Lattice Semiconductor CertusPro™-NX Evaluation Board allows you to investigate and experiment with the features
of the CertusPro-NX Field Programmable Gate Array (FPGA). The features of the CertusPro-NX Evaluation Board can
assist you with the rapid prototyping and testing of your specific design. The CertusPro-NX Evaluation board is part of
the CertusPro-NX Evaluation Board Kit. This guide is intended to be referenced to demonstrate the CertusPro-NX FPGA
and introduce board resource.

The CertusPro-NX Evaluation Board Kit includes the following:

e CertusPro-NX Evaluation Board pre-loaded with blinking lights demo design

e  USB-A to USB-B (Mini) cable for programming FPGA through a PC

e 12V AC/DC power adapter and international plug adapters

e Lattice Radiant® software download information

The contents of this user guide include top-level functional descriptions of the various portions of the evaluation board,
descriptions of the on-board headers, status indicators, push buttons and switches and a complete set of schematics.

1.1. CertusPro-NX Evaluation Board

The CertusPro-NX Evaluation Board features the CertusPro-NX FPGA in the LFG672 package which is built on Lattice
Nexus™ FPGA platform using low power 28 nm FD-SOI technology. The board has the ability to expand the usability of
the CertusPro-NX FPGA with FMC HPC connector, PMOD, Raspberry Pl, along with access to 8x SerDes channels.
Easy-to-use board resources of the jumper, LED indicator, push button and switch are available for user-defined
applications.

Figure 1.1 shows the top view of CertusPro-NX Evaluation Board. Figure 1.2 shows the bottom view of CertusPro-NX
Evaluation Board.

1.2. Features

The CertusPro-NX Evaluation Board includes the following features:

e  CertusPro-NX FPGA (LFCPNX-100-9LFG672C)

e General purpose Input/Output (GPIO) breakout with FMC connector, PMOD, and Raspberry PI
e  4x SerDes channels with SMA and 4x SerDes channels with HPC connector

e Total of 167 wide-range I/O and 132 high-speed differential /O pairs extended onboard

e  2.54-mm standard GPIO extended area

e  USB-B connection for device programming and Inter-Integrated Circuit Bus (12C) utility

e On-board Boot Flash — 128 Mb Serial Peripheral Interface (SPI) Flash, with Quad read feature
e Eight input DIP switches, four push buttons, 24 status LEDs for customer purposes

e Lattice Radiant® software programming support

e  Multiple reference clock sources

e Potentiometer for ADC test

Caution: The CertusPro-NX Evaluation Board contains ESD-sensitive components. ESD safe
practices should be followed while handling and using the evaluation board.

www.latticesemi.com/legal
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1.3. CertusPro-NX Device

The CertusPro-NX Evaluation Board features the CertusPro-NX device in an LFG672 package, also referred to as
LFCPNX-100-9LFG672C. The low-power general purpose FPGA can be used in a wide range of applications across
multiple markets, and is optimized for bridging and processing needs in edge applications. For more information on the
capabilities of CertusPro-NX device, see CertusPro-NX Family Data Sheet (FPGA-DS-02086).

1.4. Applying Power to the Board

The CertusPro-NX Evaluation Board comes ready to power up. The board can power up using a 12 V DC power source
input. The power supply can be connected with the right-angle DC power input jack J40, which is fused with a surface
mounted fuse F1, as shown in Figure 1.3 and Table 1.1. The fuse can prevent the crashed current from flowing into the
internal circuits and cause serious damage. Power LEDs light after applying 12 V DC power to the CertusPro-NX
Evaluation Board to indicate that the board is functioning.

D3o[umml | , 8V
Dazjummx ] . 2V

Figure 1.3. 12 V DC Power Supply

Table 1.1. Board Power Supply

Part Designator Description
140 12 V DC Input Supply Jack
F1 12 V DC Input Supply Fuse

© 2021-2022 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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Table 2.1. Jumper Setting

Part Designator | Description Setting

JP1, P2 UART Debug Jumper Default Short (UART bus connected)/Open (UART bus unconnected)

JP3 FTDI Reset Jumper Default Open (Active FTDI)/Short (Reset FTDI)

JP4, JP5 I°C Configuration Jumper Default Open (12C bus unconnected)/Short (I1°C bus connected)

1P6 FTDI Oscillator Jumper Default Short (12 MHz OSC connected)/Open (12 MHz OSC
unconnected)

JP7 JTAG_EN Function Jumper Default Open (Used as JTAG interface)/Short (Used as GPIO )

ﬂ:ié’ jii:’ Oscillator Standby Jumper Default Open (Clock output enable)/Short (Clock output disable)

P12 Raspberry Pl Connector Power Default Open (Raspberry Pl self-power)/Short (3.3 V applies
Raspberry Pl connector)

P13 Raspberry Pl Connector Power Default Open (Raspberry Pl self-power)/Short (5.0 V applies
Raspberry Pl connector)

P17 PROGRAMN Pull-down Jumper Default Open (MSPI booting mode)/Short (Slave configuration
mode)

117 ADC_REFPO Selection Jumper Default 1-2 (V1P8_ADC_VREF)/2-3 (J22 connector input voltage)

J18 ADC_REFP1 Selection Jumper Default 1-2 (V1P8_ADC_VREF)/2-3 (J22 connector input voltage)

J20 ADC_DNO Selection Jumper . .

= Default 1-2 (POT t)/2-3 (J22 t t volt

121 ADC_DPO Selection Jumper etau (POT input)/2-3 (422 connector input voltage)

J11, )12, )13,

J14, )15, )16,

J19, 123, )24,

125,126, 127,

128,129, J30, .

134, 135, 136, Current Measurement 2 Pins Header —

137,138, 139,

141,142, )43,

144,145, )46,

and J47

© 2021-2022 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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3. Power Scheme

The CertusPro-NX Evaluation Board has most of on-board regulators powered by an external 12 V power. Refer to
Appendix A. CertusPro-NX Evaluation Board Schematics to see the details of these power supply options.

Figure 3.1 shows the high-level power supply architecture of the board. Table 3.1 shows the voltage options available
for various VCCIO supplies.

The VCC_ADJ power supply is required for FMC connector according to the FMC standard protocol. You can set the
power output level by changing the resistor R243 value. If this VCC_ADJ power level supplies to bank3, 4, 5, the
maximum level cannot exceed 1.8 V.

© 2021-2022 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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Figure 3.1. Board Power Scheme
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Table 3.1. VCCIO Supply Options

VCCIO Bank 33V 25V 1.8V 15V 1.2V V-ADJ
VCCIOO0 Selectable — Default — — —
VCCIO1 Fixed — — — — —
VCCIO2 Default Selectable Selectable — - -
VCCIO3
VCCIO4 — — Selectable — Selectable Default
VCCIO5
VCCIO6 Default Selectable Selectable — — —
VCCIO7 Fixed — — — — —

The CertusPro-NX Evaluation Boards provide status LEDs to provide a visual indication of power status (Table 3.2).

Table 3.2. Status LED Definition

LED Designator Color Description

D1 Green J2 USB header plug in

D37 Green 1V for CertusPro-NX core power on
D38 Green 12 V power on

D39 Green 1.8 V power on

D42 Green 1.2V power on

D43 Green 5V power on

D44 Green 2.5V power on

D45 Green 3.3V power on

D50 Green 1V for CertusPro-NX device power on
D51 Green 1.8 V for CertusPro-NX device power on

© 2021-2022 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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4. Programming and I>C

The JTAG/SPI programming architecture and I2C interface of the CertusPro-NX Evaluation Board is shown in
Figure 4.1.

JTAG Header

1 SPI Header
WJA 13
Mini USB Pl
12 FT2232 LFCPNX-100
U1l U3 Flash
U4
e
¥ Y3 (o o]
JP1&IJP2

IP7

51— (Procrawn) TAG_EN)— (s3]
s | (imac_en =

Figure 4.1. Configuration and I>C Architecture

4.1. JTAG Download Interface

The CertusPro-NX Evaluation Board has a built-in download controller for programming the CertusPro-NX device. It
uses FT2232H part of Future Technology Devices International Ltd.(FTDI) to convert USB to JTAG. To use the built-in
download cable, connect the USB cable from a PC with Radiant Programmer installed to the mini USB connector (J2) on
the board. A USB-A to USB-B (Mini) cable is included in the CertusPro-NX Evaluation Board Kit. The USB hub on the PC
detects the cable of the USB function on Port A, making the built-in cable available for use with the Radiant
programming software.

4.2. Alternate JTAG Download Interface

J1is a stand-alone 8-pin JTAG header used with an external Lattice download cable that can be available separately.
When the FTDI part is disabled from the JTAG chain after the JP3 jumper is installed, the USB download cable can be
attached to the board using J1 to interface with the CertusPro-NX device. For details on the connection between the
USB download cable and J1, refer to Programming Cables User Guide (FPGA-UG-02042). J1 can also be used as a test
point when the configuration from USB to JTAG is working. The JTAG connections are listed in Table 4.1.

Table 4.1. JTAG Connections

J1 Pin Number JTAG Signal Name CertusPro-NX Ball Location for JTAG
1 VCC_3V3 —
2 TDO M8
3 TDI L9
4 — —
5 — —
6 TMS L7
7 GND -
8 TCK M5

4.3. JTAG to MSPI Pass-through Interface

The download controller can also access the JTAG to MSPI pass-through circuit that allows the slave SPI Flash to be
erased, programmed, and read with Radiant Programmer.
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4.4. SPI Flash Device Selection in Programmer
The Flash device on this board is Micron MT25QU128ABA that powers up with 1.8 V (Figure 4.2).

General Device Information
Device Operation
Target Memory: External SPI Flash Memory (SPI FLASH_'.;I b
Port Interface: JTAG25PI |
Access Mode: Difgct P‘rqgrar@iqg bd
Operation: Erase Program, Verify it
Programming Options
Programming file: tDeFault_LED_demcnﬁmpl_Lf'DEfault_LED_dem-:n_irnpl_l.bit | .| |DXBEED
5PI Flash Options
| Family: SPI @Eﬁ_aI_FI_a!sh_ L
Vendaor: Micron v
Device: MT2500128 b
| i
[ Package: 8-pin SOPZ i
| SPI Programming -
i - " -
Data file size (Bytes): |19355?B Load from File
Start address (Hex): 0x00000000 £
End address (Hex): 0x00100000 w
[ ] Turn off addresses auto updating
|:| Erase SPI part on programming errar
[ ] Secure SFI flash golden pattern sectors
Ok [ Cancel

Figure 4.2. SPI Flash Operation Dialog

You may proceed with the Flash device programming by following the procedure described in sysCONFIG User Guide
for Nexus Platform (FPGA-TN-02099).
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4.5. Global Setting in Lattice Radiant software

The CertusPro-NX Evaluation Board has been downloaded with LED blinking project beforehand. Some Global settings
in the Device Constraint Editor are configured. These settings are shown in Figure 4.3 and Figure 4.4.

MASTER_SPI_PORT: SERIAL
JTAG_PORT: ENABLE
PROGRAMN_PORT: DISABLE
MCCLK_FREQ: 112.5
CONFIG_IOSLEW: MEDIUM
BankO(V): 1.8

Bank1(V): 3.3

Bank2(V): 3.3

Bank3(V): 1.8

Bank4(V): 1.8

Bank5(V): 1.8

Bank6(V): 3.3

Bank7(Vv): 3.3

© 2021-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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ﬁﬁ’ Start Page

& Q¥ Find Text...

B b = Ports
» {F Instances(93)
=y

b (B Nets

[ ted.v Device Constraint Editor
MName a Value
| Junction Temperature(T)(C) | 85
| Voltage (V) 0.a5
~ SysConfig

SLAVE_SPI_PORT DISABLE
MASTER_SPI_PORT SERIAL
SLAVE_I2C_PORT DISABLE
SLAVE_I3C_PORT DISABLE
JTAG_PORT ENABLE
DONE_PORT | DISABLE
INITN_PORT | DISABLE
PROGRAMN_PORT DISABLE
BACKGROUND_RECOMNFIG | OFF
DONE_EX | OFF
DONE_OD | ON
MCCLK_FREQ | 1125
TRANSFR ON
CONFIG_IOSLEW MEDIUM
CONFIG_SECURE OFF

WAKE_UP
COMPRESS_CONFIG
EARLY_IO_RELEASE
BOOTMODE
CONFIGIO_VOLTAGE_BANKO
CONFIGIO_VOLTAGE_BANK1

MASTER DREARARIE TIRMAER
Port Pin Global

Figure 4.3. Global Setting (1)

| EMABLE DOME SYNC
| OFF

| OFF

| DUAL

| 1.8

| 33

T
550
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Figure 4.4. Global Setting (2)
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4.6. Other JTAG Configuration Pins

The CertusPro-NX Evaluation Board provides test points for other JTAG configuration pins as shown in Table 4.2.

Table 4.2. Other JTAG Signals

Signal Name CertusPro-NX Ball Location Test Point Push Button
PROGRAMN G4 PROGRAMN SW2
INITN G2 INITN —
DONE G5 DONE —
JTAG_EN K1 — —

e INITN: Open drain pin. This signal is driven to LOW when the configuration sequence is started, indicating the
device is in initialization state. At this moment, the LED (D4) is lighted with red color. This signal is released after
initialization is completed, and the configuration download starts.

e DONE: Open drain pin. This signal is driven to LOW during configuration time. This signal releasing indicates the

device has completed configuration. At this moment, the LED (D5) is lighted with green color.

For more information on CertusPro-NX JTAG and SPI programming, refer to sysCONFIG User Guide for Nexus Platform

(FPGA-TN-02099).
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5. CertusPro-NX Clock Sources

The CertusPro-NX Evaluation Board has seven options for the CertusPro-NX clock sources, as shown in Table 5.1.

Table 5.1. Clock Sources

Clock Frequency Signal Name CertusPro-NX | Clock T ——

(MHz) g Ball Location | Source

12 12 MHz Ra X1 JP6 is installed. JP3 is removed. The USB cable is
connected to PC.

Optional CLOCK_100MHZ_P/N | F20/ E20 X2 JP1”1 {slremov.ed or output pin N24 should be “1
or “Hiz”. Not installed on current board.

125 125_MHZ N25 X3 {Llifnls removed or output pin J23 should be “1” or

Optional RESV_CLOCK RG X4 JP18 is removed or output pin R7 should be “1” or

(Uninstalled) | “Hiz”.

JP16 is removed or output pin R8 should be “1” or

Optional CLOCK_161MHZ_P/N | C14/D13 u27 “Hiz”. Not installed on current board.

. FMC_GBTCLKO_M2C FMC SerDes reference clock O is located on the
Optional _P/N D11/E11 148 FMC input pin D4/D5.

. FMC_GBTCLK1_M2C FMC SerDes reference clock 1 is located on the
Optional _P/N E10/D9 148 FMC input pin B20/B21.

The CertusPro-NX Evaluation Board also has one flexible clock source to support various SerDes protocol. The signal
name is SMA_SDQO_REFCLK_P/N. This clock owns a pair of SMA connectors (SMA1, SMA2). You can input your desired
clock frequency with SMA cables to CertusPro-NX FPGA pin D11/E11. FMC SerDes reference clock 0 and SMA clock
share the same FPGA clock input pin, so only one clock resource can be accessed at the same time.

SerDes reference clock signals, SDQO_REFCLK_P/N and SDQ1_REFCLK_P/N, only support HCSL mode. The clock
resources, X2 and U27, are not installed on the board. As an alternative solution to the SerDes reference clock input,
SMA1 and SMA2 connectors can be used to input a clock with flexible frequency for the SerDes evaluation. Resistors
R260 and R261 need to be installed when using the SMA clock.

X2 and U27 can be installed with the HCSL clock, if needed. HCSL clock should be connected to FPGA using DC coupling
mode. Terminal resistor locations are reserved on the board.
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6. Control Buses — 1>C, UART, and SPI

This section describes the topology of the various configuration and communication buses.

6.1. 12C Topology

The CertusPro-NX Evaluation Board uses the 12C bus to support CertusPro-NX configuration. The I2C bus has the signal
names SCL and SDA. When the jumpers (JP4 and JP5) are closed, the I°C bus is connected to a dedicated CertusPro-NX
GPIO bank 1. I>C and UART share the same output port B on FTDI chip. Refer to Figure 4.1 for the topology diagram.
The I2C connections are summarized in Table 6.1.

Table 6.1. I12C Bus Connections

Signal Name CertusPro-NX Ball Location FTDI Chip Ball Location Jumper
SCL M7 38 JP4
SDA M6 39840 JP5

6.2. UART Topology

The board provides one UART communication interface by providing a flexible connection between the CertusPro-NX
device and FTDI chip. Close the two jumpers, JP1 and JP2, to connect to two general-purpose I/O in Bank 1, as shown in
Table 6.2. This UART is alternative with 12C bus by setting FTDI configuration.

Table 6.2. UART Bus Connections

Signal Name CertusPro-NX Ball Location FTDI Chip Ball Location Jumper
TXD_UART L2 38 JP1
RXD_UART L1 39 JP2

6.3. SPI Topology

6.3.1. SPI Configuration

One of the major functions of SPI connections on the board is to support CertusPro-NX configuration from the SPI Flash
or the Parallel Configuration Header (J3), as shown in Table 6.3. The CertusPro-NX Evaluation Board can support both
Master SPI (MSPI) and Slave SPI (SSPI) modes for CertusPro-NX configuration.

Table 6.3. SPI Bus Connections

Signal Name CertusPro-NX Ball Parallel Configuration Header Pin

SPI_MCLK G6 12
DQO_MOSI H7
DQ1_MISO H6
CSSPIN G7

DQ2 K5 11
DQ3 H4

MCSNO H3 3
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7. LEDs and Switches

This section describes the CertusPro-NX Evaluation Board LEDs and switches that can be used in demo and customer
designs.

7.1. DIP Switch

Eight CertusPro-NX pins are connected to the DIP switch (SW3) to allow manual actuating input to the FPGA. One side
of each switch is connected to GPIOs within bank 0, and is pulled up through 4.7 kQ resistors. The other side is
grounded. The designated pins are connected as shown in Table 7.1.

Table 7.1. DIP Switch Signals

Signal Name CertusPro-NX Ball Location CertusPro-NX Bank
DIP_SW1 K8 0
DIP_SW2 K7 0
DIP_SW3 K6 0
DIP_SW4 K4 0
DIP_SW5 K3 0
DIP_SW6 K2 0
DIP_SW7 17 0
DIP_SW8 J6 0

7.2. General Purpose Push Buttons

The CertusPro-NX Evaluation Board provides four push button switches, SW1, SW2, SW4 and SW5, for demo and user
applications. One of the buttons is pre-defined functional pin, and the other three are generic pins. Pressing these
buttons drives a logic level “0” to the corresponding I/O pins. The designated pins are connected as shown in Table 7.2.

Table 7.2. Push Button Switch Signals

Signal Name CertusPro-NX Ball Location Push Button Reference Logic Level at Button Pressed

PROGRAMN G4 SW2 0
PUSHBUTTON1 J5 SW1 0
PUSHBUTTON2 12 SwW4 0
PUSHBUTTON3 3 SW5 0

For more information on PROGRAMN, refer to sysCONFIG User Guide for Nexus Platform (FPGA-TN-02099). SW2, SW4,
and SW5 can be used as generic input.
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7.3. General Purpose LEDs

The CertusPro-NX Evaluation Board provides 24 LEDs that are connected to I/O within Bank 1. The LEDs are lighted with
green, yellow, red color when the output is driven LOW. The designated pins are connected as shown in Table 7.3.

Table 7.3. General Purpose LED Signals

Signal Name CertusPro-NX Ball Location CertusPro-NX Bank/Color
LED_O N5 1/Green
LED_1 N6 1/Green
LED_2 N7 1/Green
LED_3 N8 1/Green
LED_4 L6 1/Green
LED 5 N9 1/Green
LED_6 L8 1/Green
LED_7 M9 1/Green
LED_8 N1 1/Yellow
LED_9 N2 1/Yellow

LED_10 N3 1/Yellow
LED_11 M1 1/Yellow
LED_12 M2 1/Yellow
LED_13 M3 1/Yellow
LED_14 L3 1/Yellow
LED_15 N4 1/Yellow
LED_16 T4 1/Red
LED_17 T5 1/Red
LED_18 T6 1/Red
LED_19 T7 1/Red
LED_20 ug 1/Red
LED_21 T8 1/Red
LED_22 R9 1/Red
LED_23 P9 1/Red

24
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8. Headers/Connectors and CertusPro-NX Device Ball Mapping

This section describes the CertusPro-NX Evaluation Board headers/connectors and ball mapping.

8.1. SMA Header
Table 8.1. SMA Header Connections

SMA Designator Signal Name CertusPro-NX Ball Location
27G_SMA1 SMA_SD4_RXD_P B20
27G_SMA2 SMA_SD4_RXD_N B19
27G_SMA3 SMA_SD4_TXD_P A18
27G_SMA4 SMA_SD4_TXD_N Al7
27G_SMAS5 SMA_SD5_RXD_P c16
27G_SMAG SMA_SD5_RXD_N B16
27G_SMA7 SMA_SD5_TXD_P A15
27G_SMAS SMA_SD5_TXD_N Al4
27G_SMA9 SMA_SD6_RXD_P B13
27G_SMA10 SMA_SD6_RXD_N c12
27G_SMA11 SMA_SD6_TXD_P A12
27G_SMA12 SMA_SD6_TXD_N A1l
27G_SMA13 SMA_SD7_RXD_P B10
27G_SMA14 SMA_SD7_RXD_N c10
27G_SMA15 SMA_SD7_TXD_P A9
27G_SMA16 SMA_SD7_TXD_N A8

8.2. FMC Connector

Table 8.2. HPC Pin Connections

J48 Pin Name Signal Name CertusPro-NX Ball Location
A2 FMC_SD1_RXD_P E24
A3 FMC_SD1_RXD_N D25
A6 FMC_SD2_RXD_P C24
A7 FMC_SD2_RXD_N B23
A10 FMC_SD3_RXD_P c21
A1l FMC_SD3_RXD_N c22
A22 FMC_SD1_TXD_P C26
A23 FMC_SD1_TXD_N B26
A26 FMC_SD2_TXD_P A25
A27 FMC_SD2_TXD_N A24
A30 FMC_SD3_TXD_P A22
A31 FMC_SD3_TXD_N A21
Bl FMC_RES1 R5
B20 FMC_GBTCLK1_M2C_P E10
B21 FMC_GBTCLK1_M2C_N D9
B40 FMC_RESO P8
c2 FMC_SDO_TXD_P F26
c3 FMC_SDO_TXD_N E26
c6 FMC_SDO_RXD_P G24
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J48 Pin Name Signal Name CertusPro-NX Ball Location
c7 FMC_SDO_RXD_N G25
C10 FMC_LAO6_P AD5
C11 FMC_LAO6_N AES5
Cl4 FMC_LA10_P AA7
C15 FMC_LA10_N Y7
C18 FMC_LA14_P AA12
C19 FMC_LA14_N AB12
€22 FMC_LA18_CLK_P AD25
€23 FMC_LA18_CLK_N AE25
C26 FMC_LA27_P w11
c27 FMC_LA27_N w10
C30 FMC_SCL H22
C31 FMC_SDA H23
C34 FMC_GAO —
D1 FMC_PG_C2M 122
D4 FMC_GBTCLKO_M2C_P D11
D5 FMC_GBTCLKO_M2C_N E11
D8 FMC_LAO1_CLK_P Y5
D9 FMC_LAO1_CLK_N AAS5
D11 FMC_LAO5_P AF6
D12 FMC_LAO5_N AF5
D14 FMC_LAO9_P AD6
D15 FMC_LAO9_N AE6
D17 FMC_LA13_P Y11
D18 FMC_LA13_N AAl1l
D20 FMC_LA17_CLK_P AB4
D21 FMC_LA17_CLK_N AC4
D23 FMC_LA23_P Y10
D24 FMC_LA23_N AA10
D26 FMC_LA26_P AB23
D27 FMC_LA26_N AB24
D29 FMC_TCK H20
D30 FMC_TDI 124
D31 FMC_TDO H26
D33 FMC_TMS 126
D34 FMC_TRST_L —
D35 FMC_GA1 —
E2 FMC_HAO1_CLK_P AA13
E3 FMC_HAO1_CLK_N AB13
E6 FMC_HAO5_P AD14
E7 FMC_HAO5_N AE14
E9 FMC_HAQ9_P Y14
E10 FMC_HAQ9_N AA14
E12 FMC_HA13_P w13
E13 FMC_HA13_N Y13
E15 FMC_HA16_P AE22
E16 FMC_HA16_N AE23
E18 FMC_HA20_P AC13
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J48 Pin Name Signal Name CertusPro-NX Ball Location
E19 FMC_HA20_N AD13
F1 FMC_PG_M2C 125
F4 FMC_HAO0_CLK_P AE13
F5 FMC_HAOO0_CLK_N AE12
F7 FMC_HAO04_P AF15
F8 FMC_HAO04_N AF16
F10 FMC_HAO08_P W15
F11 FMC_HAO08_N w14
F13 FMC_HA12_P AF21
F14 FMC_HA12_N AF20
F16 FMC_HA15_P AD20
F17 FMC_HA15_N AC19
F19 FMC_HA19_P Y18
F20 FMC_HA19_N AA18
G2 FMC_CLK1_M2C_P AB19
G3 FMC_CLK1_M2C_N AB18
G6 FMC_LAOO_CLK_P AC12
G7 FMC_LAOO_CLK_N AD12
G9 FMC_LAO3_P AD4
G10 FMC_LAO3_N AE4
G12 FMC_LAO8_P Y6
G13 FMC_LAOS_N AA6
G15 FMC_LA12_P AD10
G16 FMC_LA12_N AE10
G18 FMC_LA16_P AF12
G19 FMC_LA16_N AF11
G21 FMC_LA20_P AB9
G22 FMC_LA20_N AC9
G24 FMC_LA22_P AB22
G25 FMC_LA22_N AA22
G27 FMC_LA25_P AE24
G28 FMC_LA25_N AF24
G30 FMC_LA29_P AB25
G31 FMC_LA29_N AC24
G33 FMC_LA31_P AC26
G34 FMC_LA31_N AB26
G36 FMC_LA33_P w22
G37 FMC_LA33_N w21
H1 FMC_VREFA AE3,W12,AB20
H2 FMC_PRSNT_M2C_L H21
H4 FMC_CLKO_M2C_P AD21
H5 FMC_CLKO_M2C_N AE21
H7 FMC_LAO2_P AF4
H8 FMC_LAO2_N AF3
H10 FMC_LAO4_P AB6
H11 FMC_LAO4_N AC6
H13 FMC_LAO7_P AC7
H14 FMC_LAO7_N AB7
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J48 Pin Name Signal Name CertusPro-NX Ball Location
H16 FMC_LA11_P AF10
H17 FMC_LA11_N AF9
H19 FMC_LA15_P AD11
H20 FMC_LA15_N AE11
H22 FMC_LA19_P AD9
H23 FMC_LA19_N AE9
H25 FMC_LA21_P AC22
H26 FMC_LA21_N AD23
H28 FMC_LA24_P AE26
H29 FMC_LA24_N AF25
H31 FMC_LA28_P AC25
H32 FMC_LA28_N AD26
H34 FMC_LA30_P AA23
H35 FMC_LA30_N AA24
H37 FMC_LA32_P W25
H38 FMC_LA32_N W26

12 FMC_CLK3_M2C_P AC21
13 FMC_CLK3_M2C_N AD22
16 FMC_HAO3_P AF14
17 FMC_HAO3_N AF13
19 FMC_HAO7_P AB15
J10 FMC_HAO7_N AC15
J12 FMC_HA11_P AF19
J13 FMC_HA11_N AE19
J15 FMC_HA14_P Y16
J16 FMC_HA14_N w16
J18 FMC_HA18_P AAl17
J19 FMC_HA18 N Y17
121 FMC_HA22_P V24
122 FMC_HA22_N V25
K4 FMC_CLK2_M2C_P AB11
K5 FMC_CLK2_M2C_N AC11
K7 FMC_HAO02_P AD15
K8 FMC_HAO02_N AE15
K10 FMC_HAO06_P AC18
K11 FMC_HAO06_N AD18
K13 FMC_HA10_P AF22
K14 FMC_HA10_N AF23
K16 FMC_HA17_CLK_P w24
K17 FMC_HA17_CLK_N w23
K19 FMC_HA21_P w17
K20 FMC_HA21_N w18
K22 FMC_HA23_P u26
K23 FMC_HA23_N V26
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8.3. Parallel FMC Configuration Header

Table 8.3. Parallel FMC Configuration Header Pin Connections

J10 Pin Name Signal Name CertusPro-NX Ball Location
VCC_3V3 —
2 VCC_3V3 -
3 FMC_TCK H20
4 FMC_PG_C2M 122
5 FMC_PG_M2C 125
6 FMC_TRST_L —
7 FMC_TDI J24
8 FMC_PRSNT_M2C_L H21
9 FMC_TDO H26
10 FMC_SCL H22
11 GND -
12 GND —
13 FMC_TMS 126
14 FMC_SDA H23

8.4. Raspberry Pl Board GPIO Header

The CertusPro-NX Evaluation Board provides a 40-pin receptacle, which is compatible with the GPIO header of
Raspberry Pl 2/3 serial models, or can be used for general purpose I/0.

Table 8.4. Raspberry Pl header Pin Connections

JP14 Pin Name Signal Name CertusPro-NX Ball Location
VCC_3V3* —
2 VCC_5V * —
3 RASP_1002 K26
4 VCC_5V* —
5 RASP_1003 L26
6 GND _
7 RASP_I004 K25
8 RASP_1014 L25
9 GND —
10 RASP_I015 K24
11 RASP_I017 L24
12 RASP_1018 N26
13 RASP_1027 J21
14 GND —
15 RASP_1022 L23
16 RASP_1023 J20
17 VCC_3v3* —
18 RASP_1024 K21
19 RASP_I010 J19
20 GND —
21 RASP_1009 K20
22 RASP_1025 L22
23 RASP_I1011 M26
© 2021-2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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JP14 Pin Name

Signal Name

CertusPro-NX Ball Location

24 RASP_1008 K19
25 GND —

26 RASP_I007 K18
27 RASP_ID_SD P20
28 RASP_ID_SC P19
29 RASP_I005 120
30 GND —

31 RASP_1006 L19
32 RASP_|1012 21
33 RASP_|013 N23
34 GND —

35 RASP_1019 N22
36 RASP_I016 N19
37 RASP_1026 N20
38 RASP_1020 N21
39 GND —

40 RASP_1021 P18

*Note: 3.3V and 5V provide the power to the Raspberry Pl board when JP12 and JP13 are installed. When JP12 and JP13 are not
installed, Raspberry Pl needs its own 3.3 V and 5 V power.

When connecting directly to a Raspberry Pl board, depending on the individual setup, an adapter may need to avoid
mechanical interference between the two boards. A generic 40-pin (2x20), 100-mil spacing header extender serves this
function. Alternately, the two boards can be connected by a length of ribbon cable with 2x20 connectors on either end.
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8.5. External Flash Configuration Header

Table 8.5. SPI Flash Configuration Header Pin Connections

J3 Pin Name Signal Name CertusPro-NX Ball Location
1 PROGRAMN G4
2 FLASH_CS G7
3 MCSNO H3
4 DONE G5
5 DQO_MOSI H7
6 INITN G2
7 DQ1_MISO H6
8 CSSPIN G7
9 DQ3 H4
10 VCCIOO_IN —
11 DQ2 K5
12 SPI_MCLK G6
13 GND —
14 GND —
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8.6. ADC Test Header

Table 8.6. ADC Header Pin Connections

J22 Pin Name

Signal Name

CertusPro-NX Ball Location

GND —
2 GND _
3 120 PIN-3 —
4 GND -
5 J21 PIN-3 —
6 GND —
7 GND _
8 GND _
9 — AE1
10 GND —
11 - AD1
12 GND —
13 GND —
14 GND —
15 VREF2_CON —
16 GND -
17 GND -
18 GND —
19 VREF1_CON —
20 GND —
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8.7. PMOD Header

J4, )5, and J6 headers can be used as GPIO or as a connector to PMOD interface.

Table 8.7. PMOD Header Pin Connections

Pin Name Signal Name CertusPro-NX Ball Location
1 PMOD1_1 V7
2 PMOD1_2 V6
3 PMOD1_3 V5
4 PMOD1_4 va4
1 7 PMOD1_5 V8
8 PMOD1_6 W7
9 PMOD1_7 W6
10 PMOD1_8 W5
1 PMODO_1 Y1
2 PMODO_2 w2
3 PMODO_3 V3
4 PMODO_4 Vi
5 7 PMODO_5 Y2
8 PMODO_6 W3
9 PMODO_7 W1
10 PMODO_8 V2
1 PMOD2_1 AA4
2 PMOD2_2 AB3
3 PMOD2_3 AA2
4 PMOD2_4 AAl
16 7 PMOD2_5 W4
8 PMOD2_6 Y4
9 PMOD2_7 AB2
10 PMOD2_8 AB1
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8.8. Through Hole Extended Area Header

Table 8.8. Through Hole Extended Area Header Pin Connections

Pin Name Signal Name CertusPro-NX Ball Location
GND6 GND —
GND7 GND —
GND8 GND -
GND9 GND -

GND10 GND —
GND11 GND
1v2 VCC_1V2 -
1v8 VCC_1v8 —
2V5 VCC_2V5 —
3V3 VCC_3V3 —
5V VCC_5V -
ADIJ VCC_ADJ —
GND12 GND —
GND13 GND —
GND14 GND -
GND15 GND —
GND16 GND —
GND17 GND —
TP_U3 EPS19_U3_N U3
TP_U1 EPS18 U1 _N U1
TP_U18 EPS4 U18_N u18
TP_T18 EPS5_T18_N T18
TP_T23 EPS7_T23_N T23

TP_V23 P EPS24_V23 P V23
TP_U2 EPS19_U2_P U2
TP T1 EPS18 T1 P T1

TP_U19 EPS4_U19_P u19
TP_T19 EPS5_T19_P T19
TP_T24 EPS7_T24 P T24
TP_V22_N EPS24_V22_N V22
GND18 GND —
TP_T2 EPS17_T2_N T2
TP_V18 EPS1_V18 P V18
TP_T20 EPS6_T20_N T20
TP_T26 EPS8_T26_P T26
TP_U25 EPS2_U25 N u2s
TP_U6 EPS20_U6_P U6
TP T3 EPS17_T3_P T3
TP_V19 EPS1_V19_N V19
TP_T21 EPS6_T21_P T21
TP_T25 EPS8_T25_N T25
TP_U24 EPS2_U24_P u24
TP_U7 EPS20_U7_N u7
TP_H1 EPS16_H1_N H1
TP_V20 EPSO_V20_P V20
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Pin Name Signal Name CertusPro-NX Ball Location
TP_R22 EPS10_R22_P R22
TP_R25 EPS9_R25_P R25
TP_U22 EPS3_U22_P u22

TP_J1 EPS17_J1 J1
TP_H2 EPS16_H2_P H2
TP_V21 EPSO_V21_N V21
TP_T22 EPS10_T22_N T22
TP_R26 EPS9_R26_N R26
TP_U23 EPS3_U23_N u23
TP_AE3_N EPS21_AE3_N AE3
TP_R18 EPS11_R18_N R18
TP_P21 EPS13_P21_N P21
TP_P25 EPS15_P25_N P25
GND21 GND —
TP_AB20_N EPS23_AB20_N AB20
TP_AD3_P EPS21_AD3_P AD3
TP_R19 EPS11_R19_P R19
TP_P22 EPS13_P22_P P22
TP_P26 EPS15_P26_P P26
GND22 GND -
TP_AC20_P EPS23_AC20_P AC20
TP_Y12_P EPS22_Y12_P Y12
TP_R20 EPS12_R20_P R20
TP_P24 EPS14_P24 P P24
GND19 GND —
GND23 GND —
GND25 GND —
TP_W12_N EPS22_W12_N W12
TP_R21 EPS12_R21_N R21
TP_P23 EPS14_P23_N P23
GND20 GND —
GND24 GND —
GND26 GND —
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9. Software Requirements

The following software versions are required to develop designs for the CertusPro-NX Evaluation Board:
e Llattice Radiant Software 3.0 or later
e Lattice Radiant Programmer 3.0 or later

10. 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 development board in the provided packaging.

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

11. Ordering Information

Table 11.1. Ordering Information
Description Ordering Part Number China RoHS Environment-Friendly Use Period (EFUP)

CertusPro-NX Evaluation Board LFCPNX-EVN ‘e'
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References

Related documents available from your Lattice Semiconductor sales representative are listed below.
e  Programming Cables User Guide (FPGA-UG-02042)

e  CertusPro-NX Family Data Sheet (FPGA-DS-02086)

e  sysCONFIG User Guide for Nexus Platform (FPGA-TN-02099)
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Technical Support Assistance

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

Revision 1.1, April 2022

Section

Change Summary

CertusPro-NX Clock Sources

Updated Table 5.1. Clock Sources. Changed clock frequencies to Optional.

Added information on SerDes support and clock resources.

Appendix A. CertusPro-NX
Evaluation Board Schematics

Updated schematics.

Appendix B. CertusPro-NX
Evaluation Board Bill of Materials

Changed references U27 and X2 values.

Revision 1.0, August 2021

Section

Change Summary

All

Production release.
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