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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
caBGA Chip Array Ball Grid Array

CMOS Complementary Metal-Oxide Semiconductor
DDR Double Data Rate

DIP Dual Inline Package

ESD Electro Static Discharge

FPGA Field Programmable Logic Array

FTDI Future Technology Devices International
GPIO General Purpose Input/Output

12C Inter-Integrated Circuit

JTAG Joint Test Action Group

LED Light Emitting Diode

LVDS Low-Voltage Differential Signaling

PC Personal Computer

PCle Peripheral Component Interconnect Express
PHY Physical Layer Device

PMOD Peripheral Module

RGMII Reduced Gigabit Media Independent Interface
SGMII Serial Gigabit Media Independent Interface
SPI Serial Peripheral Interface

UART UniPCle Bridgel Asynchronous Receiver Transmitter
usB UniPCle Bridgel Serial Bus

© 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 PCle Bridge Board allows designers to investigate and experiment with the
features of the CertusPro-NX Field Programmable Gate Array (FPGA). The features of the CertusPro-NX PCle Bridge
Board can assist engineers with the rapid prototyping and testing of their specific designs. This guide is intended to be
referenced to demonstrate the CertusPro-NX FPGA and introduce board resource.

1.1. CertusPro-NX PCle Bridge Board

The CertusPro-NX PCle Bridge 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 PCle, CSI, USB3 Controller, FMC connector, PMOD, along with access to 2x SerDes
channels. Easy-to-use board resources of the jumper, LED indicator, push button and switch are available for user-
defined applications.

12V Source 3'DiIE"
i Displa
Push S;"v'vt;" (DZS)Y 12VDC  SPI Config
Buttons PMODO PMODL  yserLEDs (sws) Power (123)  Header (J6)
(7 ve) (D37:43)

(sw2:4)

USB2 In
Driver
(u10)
DONE and
Indicator LEDs
(D6-1:3)
USB3 Out
(20)
FMC
USB2 IN Connector
(117) (18)
USB3 Out
Driver
(u15)
LPDDR4 . : o
(Us) P 1 e re”I!L
JTAG - - : I o w E
= 7 conming |, 3 Fa2_ Pl
Header . ¥ £ . - <~ [IGFTCERTUSPRO-NX PCIE BRIDGE BOARD
(112) i L w = LFCPNX-PCIEB-EVN REV-ACepyright@®

2 1" Var
e lsf. o s‘""'ﬁ?f:"..‘sl’m;w. =
29

VECI08_3¥))

PCle Edge LFCPNX User HP User
Connector (u1) GPIO Header Switches
(CN1) (19) (Sw1)

Figure 1.1. Top View of CertusPro-NX PCle Bridge Board

SPI Flash
(ug)
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Figure 1.2. Bottom View of CertusPro-NX PCle Bridge Board

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

1.2. Features

The CertusPro-NX PCle Bridge Board includes the following features:

e  CertusPro-NX FPGA (LFCPNX-100-9LFG672I)

e PCle x4 Gen3 supports

e |PDDR4 DRAM Memory

e  On-board Boot Flash — 128 Mb Serial Peripheral Interface (SPI) Flash, with Quad read feature
e USB 3.0 Controller

e  FMC connector

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

e 7 Segment Display, five input DIP switches, three push buttons and 8 user configurable LEDs for customer purposes
e Lattice Radiant® software programming support

e  Multiple reference clock sources

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

© 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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1.3. CertusPro-NX Device

The CertusPro-NX PCle Bridge Board features the CertusPro-NX device in an LFG672 package, also referred to as
LFCPNX-100-9LFG672I. 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 PCle Bridge 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 J23, 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. The board also comes with a flip switch (SW5) to enable the
power-up either through the 12V power source or the PCle slot.

!-l_:
1

12V_IN_PCIE

.‘ 525"z m

Figure 1.3. 12 V DC Power Supply

TP_VDD_3v3

—

Table 1.1. Board Power Supply

Part Designator Description
123 12 V DC Input Supply Jack
F1 12 V DC Input Supply Fuse
SW5 -

© 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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2. Jumper Definitions

M | 2
o q d VECIaz_av3
135 = b e
B

0
o ‘ 12V D‘ PCIE
[ 1] r
TPOONCL 015 C2e9 ) fammm] » =
- #
@ | . ] O 4 NI H ® =
- I -
"
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;EE"‘L :

5 [FGETERTUSPRO-NX PCIE BRIOGE BOARD

ngc?vr:xlfmg EVN REV. Acap;r,gmf‘
‘Mgdg (':1 ugl! !mllgﬁL\lE of [""‘SI‘IK

I = Placed Jumper by default
D = Empty Jumper by default

= Current measuring jumper

Figure 2.1. Top View of CertusPro-NX PCle Bridge Board — Jumper Selection

Table 2.1. Jumper Details

Part Description Settings

J16 Powering the board from USB 2.0 Default Open

J15 FTDI_12MHz reference clock for FPGA Default Open

J11 FTDI RESET Default OPEN (Active FTDI)/Short (Reset FTDI)

J5 PROGRAMN pulldown Default Open

113, 114 FTDI UART/ 12C Select [I:Jféelalgtc}—z Short (1-2 Short FTDI UART/2-3 Short for

J1,12,13, 110, )21, 122,
)24, )25, 126, )27, 128, Current Measurement 2 Pin Header —

129,130, J34
. . Default Short 2-4 for PCle X4,
J4 PCle Link selection
Short 1-2 for PCle X1

. Default 1-2 for Short VCCI02=3.3V, 2-3 for Short
136 VCCIO Selection for Bank 2 VCCI02=1.8V

. Default 1-2 for Short VCCIO0=3.3V, 2-3 for Short
137 VCCIO Selection for Bank 0 VCCI00=1.8V

© 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. Programming and I’C
The JTAG/SPI programming architecture and 12C interface of the CertusPro-NX PCle Bridge Board are shown in Figure

FT2232H
(u10)

~

J

o
Il

3.1.

/
Mini USB
(J17)
L1 ®l—Reset)
J11

o

3.

Figure 3.1. Configuration Architecture

LFCPNX
(U1)

SPI Flash
(U4)

SPl Header
(J6)

JTAG Header
(J12)

1. JTAG Download Interface

The CertusPro-NX PCle Bridge Board has a built-in download controller for programming the CertusPro-NX device. It
uses an FT2232H Future Technology Devices International (FTDI) part to convert USB to JTAG. To use the built-in
download cable, connect the USB cable from a PC with Radiant Programmer tool installed to the mini-USB connector
on the board. The USB hub on the PC detects the cable of the USB function on Port 0, making the built-in cable
available for use with the Radiant programming software.

3.2. Alternate JTAG Download Interface

J12 is an 8-pin standalone JTAG header used with an external Lattice download cable that is available separately, when
the FTDI part is disabled from the JTAG chain after resetting FTDI. A USB download cable can be attached to the board
using this JTAG Header to interface with the CertusPro-NX device. For details on the connection between the USB

download cable and J12, refer to Programming Cables User Guide (FPGA-UG-02042).

JTAG Header can also be used as test point when USB to JTAG is working. The JTAG connection is shown in Table 3.1.

Table 3.1. JTAG Connection

J12 Pin Number Signal Name CertusPro-NX Pin
1 3V3_OouT -
2 TDO M8
3 TDI L9
4 JTAG_EN K1
5 j— j—
6 TMS L7
7 GND -
8 TCK M5

10

© 2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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3.3. Other FPGA Configuration Pins
The CertusPro-NX PCle Bridge Board provides test points for other FPGA configuration pins as shown in Table 3.2.

Table 3.2. Other JTAG Signals

Signal Name CertusPro-NX Ball Location Test Point Push Button

PROGRAMN G4 — SW2
INITN G2 TP_INITN —
DONE G5 TP_DONE1 —

e INITN: Open drain pin. This signal is driven to LOW when configuration sequence is started, indicating the device is in
initialization state. At this moment, the LED (D7) is lit. 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 (D6-1) is lit.

For more information on Certus-NX JTAG and SPI programming, refer to sysCONFIG Usage Guide for Nexus Platform
(FPGA-TN-02099).

3.4. 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.

3.5. SPI Flash Device Selection in Programmer

The Flash device on this board is a Macronix MX25L51245G which is powered by default to 3.3 V. Flash device
programming is discussed in more detail in to sysCONFIG Usage Guide for Nexus Platform (FPGA-TN-02099).

www. latticesemi.com/legal



CertusPro-NX PCle Bridge Board
Evaluation Board User Guide

= LATTICE

B3 LFCPNX - LFCPNX-100 - Device Properties ?

General Device Information

Device Operation

Target Memary: Extemal SPI Flash Memary (SFI FLASH) v
Port Interface: JTAG.ZSPI v
Al e \Direct Programming v
Operation: g_.I_Erase  Program, Verify “'I

Programming Options

Programming file: LFCPNX_1UU_PCIE_Easic_DEmo_impl_l_'la'ersanard.bit fios| |OXBAIE
SPI Flash Options
Family: ,SPI Sen'a{- HESIﬂ w
Vendar: !Ea’gﬂ_}_{_ ~
Device: f}uzisuqsc; v
Package: E__S-land WSO v
SPI Programming
Data file size (Bytes): |194421D | | Load from File |
Start address (Hex): E_ngggqgggq__ ~|
End address {(Hex): ::élmﬂlDUUUO w |
] Turn off addresses auto updating
|:| Erase SPI part on programming error
[] secure 5PT flash golden pattern sectors
ok | Cancel

Figure 3.2. SPI Flash Operation Dialog
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4. CertusPro-NX Clock Sources

The CertusPro-NX PCle Bridge Board has three clock sources for the CertusPro-NX FPGA. Refer to Table 4.1 and Figure
4.1 for more details regarding the clock sources.

Table 4.1. Clock Sources

Figure 4.1. Clock Scheme

Clock Frequency Signal Name Clock Sources CertusPro-NX Ball Type
125 MHz F_CLKIN_125MHz u2 P24 Single Ended
F_125MHZ_P 16/17 (PLL) . .
125 MHz u3 Differential
F_125MHZ_N
F_DDR_100MHZ_P AB19
100 MH - = - Differential
00 MHz F_DDR_100MHZ_N us AB18 ffterentia
F_SLVS_118 P Cc14
118.8 MH - -~ u24 Diff tial
z F_SLVS_118 N D13 ferentia
19.44 MHz PLL_CLKIN2_P u9 12 (PLL) Single Ended
F_PCle_100MHZ_P F20 . .
100 MHz - - - CN1 Differential
F_PCle_100MHZ_N E20
FMC_LAOO_CLK_P V23
fi = 18 (FM Differential
User defined FMC_LAOO_CLK N J18 (FMC) V22 ifferentia
FMC_LAO1_CLK_P w24
U defined - - J18 (FMC Diff tial
ser define FMC_LAOL CLK_N ( ) W23 ifferentia
Oscillator F_CLKIN_125MHZ N| BANKG
125 MHz WR BANK
F_DDR_100MHZ_P
Oscillator > BANK 4
100 MHz F_DDR_100MHZ N »| DDRBANK
FMC_LAOO_CLK_P
»| BANK5HP
FMC_LAOO_CLK_N o BANK
FMC FMC_LAO1_CLK_P
FMC_LAO1_CLK_N BANK 5 HP FPGA
—-R9_ L BANK
F_PCIE_100MHZ_P
PCle Edge > SERDES
100MHz F_PCIE_100MHZ_N R QUAD o
F_SLVS_118_P R
Oscillator d SERDES
118.8MHz FSLVS 118N > QUAD 1
F PLL CLKOUT1 P
- SERDES EXT
Oscillator PLL_CLKIN2_P F_PLL_CLKOUT1 N REFCLK 0
19.44 MHz > PLL
S15324C-C-
F_125MHZ_p GMR F_PLL_CLKOUT2_P
Oscillator F_125MHZ_N F_PLL_CLKOUT2_N SERDES EXT
125 MHz > REFCLK 1
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The CertusPro-NX PCle Bridge Board has most of the on-board regulators powered by an external 12 V power. Refer to
Appendix A. CertusPro-NX PCle Bridge Board Schematics to see the details of these power supply options.

Figure 5.1 shows the high-level power supply architecture of the board. Table 5.1 shows the voltage options available
for various VCCIO supplies.

N=87%
SV@ 0.1034 5V to 1V Converter wﬂ FPGA_VCC CORE, VCCSD |
AP62300TWU-7 P=0.451W
=0.513'
N =89%
sV@ 0.152
5V to 1.1V Converter
=0.76 AP62300TWU-7
N=91% N =90%
12V @1.248A
@ 12 to 5V Converter We272h  H@OUR o 1evcomerer p2s2a 18V@0.06A I FPGA_VCCVCCI00, 2, 5 |
AP62300TWU-7 P=13.636W AP62300TWU-7 -0.507WP=0-108W — —
=0.563 "
[1.8V @ 0.01, LPdBEz, Y[]5)
P=0.018W > | MT53E512M32D1NP-046 WT:B |
-8V @ 0.227 LDO 1.8V to 1V - FPGA SERDES
= TPS74901RGWR
N =95%
5V to 3.3V Converter | 3,403 33V @ 0.05Ar
Ve236h ~ \pe2z000Twu-7 vy FPGA_VCC VCCIO0, 1, 2,6,7 |
P=11.8 B.3v@0.
‘mﬂ FTDI FT2232HQ-REEL |
3.3V @0.
il PLL $15324C-C-GM |
3V @ 0.
m‘r SPI FLASH MX25L51245GZ21-08G I
mﬁt OSCILLATORS |
P=0.214W
.3V @ 0.04 D0 3.3V to LBV FPGA VCC_AUX, VCC_AUXH,
ﬁ:c.m I TPS74901RGWR VCCPLLSD, VCCAUXSD
3V @ 0.023, O EE T .5V @ 0.023A OSCILLATORS
P=0.075! BDODICOWHFV-GTR.
|3V © 0185/ USB 3 Controller
FT601Q
12t0 1.8V C v
to 1. onverter >
AP62300TWU-7 Fmcvee
Figure 5.1. Power Scheme
Table 5.1. VCCIO Supply Options
VCCIO Bank 33V 25V 1.8V 15V 1.2v 1.1V
VCCIOO0 Default — Selectable — — —
VCCIO1 Fixed — - — - —
VCCIO2 Default — Selectable — — —
VCCIO3 — — — — — Fixed
VCCIO4 — — — — - Fixed
VCCIO5 — — Fixed — — —
VCCIO6 Fixed — - — - —
VCCIO7 Fixed — — — — —

The CertusPro-NX PCle Bridge Boards provide status LEDs to provide a visual indication of power status as shown in

Table 5.2.
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Table 5.2. Status LED Definition

LED Designator Color Description
D6-3 Green 5V

D54 Green 3V3_0uT
D60 Green VCC_CORE
D62 Green 1v8_OouT
D63 Green 1V1_DDR
D64 Green 3V3_OuT
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6. Control Buses — I12C, UART, and SPI

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

6.1. 12C Topology

The CertusPro-NX PCle Bridge Board uses the I2C bus to support CertusPro-NX configuration. The 12C bus has the signal
names FTDI_I2C_SCL and FTDI_I2C_SDA. When the jumpers (J13, J14) are closed, the I>C bus is connected to a
dedicated CertusPro-NX GPIO bank 1. 12C and UART share the same output port B on FTDI chip. The I>C connections are
summarized in Table 6.1.

Table 6.1. I>C Bus Connections

Signal Name CertusPro-NX Ball Location FTDI Chip Ball Location Jumper
FTDI_I2C_SCL M7 38 114
FTDI_I2C_SDA M6 39840 J13

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, 113 and J14, to connect to two general-purpose 1/0 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
FTDI_UART_TXD L8 38 J14
FTDI_UART_RXD M9 39 J13

6.3. SPITopology

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 (J6), as shown in Table 6.3. The CertusPro-NX PCle Bridge 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
CONN_FLASH_MCLK G6 12
CONN_FLASH_MOSI H7
CONN_FLASH_MISO H6

CONN_FLASH_CS G7
CONN_FLASH_DQ2 K5 11

CONN_FLASH_DQ3 H4

MCSNO H3
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7. LEDs and Switches

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

7.1. DIP Switch

Five CertusPro-NX pins are connected to the DIP switch (SW1) to allow manual actuating input to the FPGA. One side of
each switch is connected to GPIOs within bank 5, 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
SWITCH1 J21 5
SWITCH2 K20 5
SWITCH3 K24 5
SWITCH4 125 5
SWITCH5 H26 5

7.2. Push Buttons

The CertusPro-NX PCle Bridge Board provides four push button switches, SW2, SW3, SW7, 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
F_RESET_N M3 SW3 0
F_USB3.0_RESET H20 Sw4 0

For more information on PROGRAMN, refer to sysCONFIG Usage Guide for Nexus Platform (FPGA-TN-02099).

7.3. General Purpose LEDs

The CertusPro-NX PCle Bridge Board provides eight LEDs that are connected to I/O within Bank 1. The LEDs are lighted
with green 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 P8 1/Green
LED_1 us 1/Green
LED_2 R4 1/Green
LED_3 R8 1/Green
LED_4 R7 1/Green
LED_5 R9 1/Green
LED_6 R5 1/Green
LED_7 R6 1/Green
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7.4. 7-Segment LED

The CertusPro-NX PCle Bridge Board provides one 3-digit 7-segment LEDs that are connected to I/O within Bank 1. The
LEDs are lit based on a segment coding. The designated pins are connected as shown in Table 7.4.

Table 7.4. 7-Segment LED Signals

Signal Name

CertusPro-NX Ball Location

SEG_A L3
SEG_B N9
SEG_C N7
SEG_D T4
SEG_E N5
SEG_F M4
SEG_G N8
SEG_DP N6
K_DIG1 L20
K_DIG2 122
K_DIG3 L23

18
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8. Headers/Connectors and CertusPro-NX Device Ball Mapping

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

8.1. External Flash Configuration Header

Table 8.1. SPI Flash Configuration Header Pin Connections

J18 Pin Number Signal Name CertusPro-NX Ball Location
1 CONN_PROGRAMN G4*
2 CONN_FLASH_CSN G7*
3 MCSNO H3
4 DONE G5
5 CONN_FLASH_MOSI H7*
6 CONN_INITN G2*
7 CONN_FLASH_MISO H6*
8 — j—
9 CONN_FLASH_DQ3 H4*
10 VCCIOO —
11 CONN_FLASH_DQ2 K5*
12 CONN_FLASH_MCLK G6*
13 GND —
14 GND —

*Note: These connections are possible if 0 Q resistors installed.

8.2. PMOD Header

J7 and J8 headers can be used as GPIO or as a connector to PMOD interface.

Table 8.2. PMOD Header Pin Details

Pin Name Signal Name CertusPro-NX Ball Location
1 PMOD1_1 T1
2 PMOD1_2 T2
3 PMOD1_3 u3
4 PMOD1_4 uée
8 7 PMOD1_7 u2
8 PMOD1_8 V5
9 PMOD1_9 T3
10 PMOD1_10 u7
1 PMODO_1 w4
2 PMODO_2 w2
3 PMODO_3 V2
4 PMODO_4 V3
17 7 PMODO_7 v4
8 PMODO_8 W1
9 PMODO_9 V1
10 PMODO_10 Ul
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8.3. PCle Edge Connector

Table 8.3. PCle Edge Connector Pin Details

CN1 Pin Name Signal Name CertusPro-NX Ball | CN1 Pin Name Signal Name CertusPro-NX Ball
Al PCIE_EC_PRSNT1N — B1 12V_IN_PCIE —
A2 12V_IN_PCIE — B2 12V_IN_PCIE —
A3 12V_IN_PCIE — B3 12V_IN_PCIE —
Ad GND — B4 GND —
A5 No Connection — B5 PCIE_SMCLK T8
A6 No Connection — B6 PCIE_SMDATA T7
A7 No Connection — B7 GND —
A8 No Connection - B8 3V3_PCle -
A9 3V3_PCle — B9 PCIE_TRST P9
A10 3V3_PCle - B10 No Connection -
All F_PCIE_EC_PRSNTN u23 B11 PCIE_WAKE P19
Al2 GND — B12 No Connection —
Al3 F_PCIE_100MHz_P F20 B13 GND —
Al4 F_PCIE_100MHz_N E20 B14 PCIE_RXDO_P G24
Al5 GND — B15 PCIE_RXDO_N G25
Al6 PCIE_TXDO_P F26 B16 GND —
Al7 PCIE_TXDO_N E26 B17 PCIE_EC_PRSNT2N —
Al8 GND - B18 GND -
Al19 No Connection — B19 PCIE_RXD1_P E24
A20 GND — B20 PCIE_RXD1_N D25
A21 PCIE_TXD1_P C26 B21 GND —
A22 PCIE_TXD1_N B26 B22 GND —
A23 GND — B23 PCIE_RXD2_P C24
A24 GND — B24 PCIE_RXD2_N B23
A25 PCIE_TXD2_P A25 B25 GND -
A26 PCIE_TXD2_N A24 B26 GND -
A27 GND — B27 PCIE_RXD3_P C21
A28 GND — B28 PCIE_RXD3_N C22
A29 PCIE_TXD3_P A22 B29 GND —
A30 PCIE_TXD3_N A21 B30 No Connection —
A3l GND — B31 PCIE_EC_PRSNT3N —
A32 No Connection — B32 GND —

8.4. HP_GPIO HEADER

Table 8.4. HP_GPIO HEADER Pin Details

J9 Pin Number Signal Name CertusPro-NX Ball Location

1 GND —
2 GND _
3 HP_GPIO6 L26
4 HP_GPIO1 L25
5 HP_GPIO7 L21
6 HP_GPIO2 K26
7 HP_GPIO8 K19
8 HP_GPIO3 K21
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J9 Pin Number Signal Name CertusPro-NX Ball Location
9 No Connection —
10 HP_GPIO4 126
11 No Connection —
12 HP_GPIO5 K25
13 VCCIO7_3V3 —
14 VCCIO7_3V3 —

8.5. Parallel FMC CFG Header

Table 8.5. Parallel FMC CFG Header Pin Details

J19 Pin Number Signal Name CertusPro-NX Ball Location FMC Connector Location
3v3_ouT - —
2 3V3_0ouT - -
3 FMC_TCK T26 D29
4 FMC_PG_C2M T25 D1
5 FMC_PG_M2C R26 F1
6 FMC_TRST_L - D34
7 FMC_TDI R25 D30
8 FMC_PRSNT_M2C_L P20 H2
9 FMC_TDO T24 D31
10 FMC_SCL T22 C30
11 GND — —
12 GND — —
13 FMC_TMS R22 D33
14 FMC_SDA R21 C31

8.6. FMC Connector

Table 8.6. FMC Connector Pin Details

FMC Pin Number Signal Name CertusPro-NX Ball Location
A2 FMC_SD5_RXD_P c16
A3 FMC_SD5_RXD_N B16
A6 FMC_SD6_RXD_P B13
A7 FMC_SD6_RXD_N c12
A10 FMC_SD7_RXD_P B10
A1l FMC_SD7_RXD_N c10
A22 FMC_SD5_TXD_P A15
A23 FMC_SD5_TXD_N Ald
A26 FMC_SD6_TXD_P A12
A27 FMC_SD6_TXD_N A1l
A30 FMC_SD7_TXD_P A9
A31 FMC_SD7_TXD_N A8
B1 FMC_RES1 R18
B40 FMC_RESO R19
c2 FMC_SD4_TXD_P A18
c3 FMC_SD4_TXD_N A17
c6 FMC_SD4_RXD_P B20
c7 FMC_SD4_RXD_N B19
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FMC Pin Number Signal Name CertusPro-NX Ball Location
C10 FMC_LAO6_P AF15
C11 FMC_LAO6_N AF16
Cl4 FMC_LA10_P AD20
C15 FMC_LA10_N AC19
c18 FMC_LA14_P Y14
C19 FMC_LA14_N AA14
€22 FMC_LA18 P AE13
C23 FMC_LA18_ N AE12
C26 FMC_LA27_P V24
C27 FMC_LA27_P V25
C30 FMC_SCL T22
c31 FMC_SDA R21
c34 FMC_GAO -

D1 FMC_PG_C2M T25
D4 FMC_GBTCLKO_M2C_P AC21
D5 FMC_GBTCLKO_M2C_N AD22
D8 FMC_LAO1_CLK_P w24
D9 FMC_LAO1_CLK_N w23
D11 FMC_LAO5_P AC18
D12 FMC_LAO5_N AD18
D14 FMC_LAQS_P AF19
D15 FMC_LAOS_N AE19
D17 FMC_LA13_P AF22
D18 FMC_LA13_N AF23
D20 FMC_LA17_CLK_P AD14
D21 FMC_LA17_CLK_N AE14
D23 FMC_LA23_P R20
D24 FMC_LA23_N T21
D26 FMC_LA26_P AAl17
D27 FMC_LA26_N Y17
D29 FMC_TCK T26
D30 FMC_TDI R25
D31 FMC_TDO T24
D33 FMC_TMS R22
D34 FMC_TRST_L -
D35 FMC_GA1 -
F1 FMC_PG_M2C R26
G2 FMC_CLK1_M2C_P AC13
G3 FMC_CLK1_M2C_N AD13
G6 FMC_LAOO_CLK_P V23
G7 FMC_LAOO_CLK_P V22
G9 FMC_LAO3_P AE26
G10 FMC_LAO3_N AF25
G12 FMC_LAO8 P Y18
G13 FMC_LAO8_N AA18
G15 FMC_LA12_P AC25
G16 FMC_LA12_N AD26
G18 FMC_LA16_P AC26

© 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.

22

FPGA-EB-02056-1.0



= LATTICE

CertusPro-NX PCle Bridge Board
Evaluation Board User Guide

FMC Pin Number Signal Name CertusPro-NX Ball Location
G19 FMC_LA16_N AB26
G21 FMC_LA20_P u19
G22 FMC_LA20_N u18
G24 FMC_LA22_P AB25
G25 FMC_LA22_N AC24
G27 FMC_LA25_P AA23
G28 FMC_LA25_N AA24
G30 FMC_LA29_P AB22
G31 FMC_LA29_N AA22
G33 FMC_LA31_P W22
G34 FMC_LA31_N w21
G36 FMC_LA33_P u26
G37 FMC_LA33_N V26

H2 FMC_PRSNT_M2C_L P20
H4 FMC_CLKO_M2C_P AD21
H5 FMC_CLKO_M2C_N AE21
H7 FMC_LAO2_P AE24
H8 FMC_LAO2_N AF24
H10 FMC_LAO4_P AF21
H11 FMC_LAO4_N AF20
H13 FMC_LAO7_P AD25
H14 FMC_LAO7_N AE25
H16 FMC_LA11_P AF14
H17 FMC_LA11_N AF13
H19 FMC_LA15_P AE22
H20 FMC_LA15_N AE23
H22 FMC_LA19_P AB23
H23 FMC_LA19_N AB24
H25 FMC_LA21_P W25
H26 FMC_LA21_N W26
H28 FMC_LA24 P AC22
H29 FMC_LA24_N AD23
H31 FMC_LA28_P AC20
H32 FMC_LA28 N AB20
H34 FMC_LA30_P W17
H35 FMC_LA30_N w18
H37 FMC_LA32_P W15
H38 FMC_LA32_N W14
8.7. USB Chip Connector
Table 8.7. USB chip Connector Pin Details
U15 Pin Number Signal Name CertusPro-NX Ball Location
1 GND —
2 AVDD —
3 VD10 —
4 F_USB_BEO M1
5 F_USB_BE1 N1
© 2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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U15 Pin Number Signal Name CertusPro-NX Ball Location
6 F_USB_BE2 M2
7 F_USB_BE3 N2
8 F_USB_TXEn L1
9 F_USB_RXFn N3
10 USB_VIO_3V3 —
11 F_USB_SLWRN K8
12 F_USB_SLRDN N4
13 F_USB_SLOEN L6
14 USB_VIO_3V3 —
15 F_USB3.0_RESETN H20
16 F_USB_INTN AB2
40 F_USB_DQO V18
41 F_USB_DQ1l V19
42 F_USB_DQ2 u24
43 F_USB_DQ3 V21
44 F_USB_DQ4 V20
45 F_USB_DQ5 u2s
46 F_USB_DQ6 K7
47 F_USB_DQ7 J5
48 VD10 —
49 USB_VIO_3V3 —
50 F_USB_DQ8 K6
51 F_USB_DQ9 17
52 F_USB_DQ10 K4
53 F_USB_DQ11 16
54 F_USB_DQ12 K2
55 F_USB_DQ13 12
56 F_USB_DQ14 3
57 F_USB_DQ15 11
58 F_USB_PCLK P22
59 USB_VIO_3V3 —
60 F_USB_DQ16 V7
61 F_USB_DQ17 W5
62 F_USB_DQ18 w6
63 F_USB_DQ19 V6
64 F_USB_DQ20 w3
65 F_USB_DQ21 AA2
66 F_USB_DQ22 AB1
67 F_USB_DQ23 Y2
68 USB_VIO_3V3 -
69 F_USB_DQ24 AA1
70 F_USB_DQ25 Y1
71 F_USB_DQ26 w7
72 F_USB_DQ27 Y4
73 F_USB_DQ28 V8
74 F_USB_DQ29 AA4
75 F_USB_DQ30 H2
76 F_USB_DQ31 H1
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U15 Pin Number Signal Name CertusPro-NX Ball Location
77 GND —
8.8. LPDDR4 Connections
Table 8.8. LPDDR4 Connector Pin Details
LPDDR4 Pin Number Signal Name CertusPro-NX Ball Location
B2 F_LPDDR4_DQO_A AD3
c2 F_LPDDR4_DQ1_A AC4
E2 F_LPDDR4_DQ2_A AA6
F2 F_LPDDR4_DQ3_A Y5
F4 F_LPDDR4_DQ4_A Y6
E4 F_LPDDR4_DQ5_A AA5
ca F_LPDDR4_DQ6_A AD4
B4 F_LPDDR4_DQ7_A AE4
B11 F_LPDDR4_DQ8_A AD6
c11 F_LPDDR4_DQ9_A AE6
E11 F_LPDDR4_DQ10_A AB7
F11 F_LPDDR4_DQ11_A AC7
F9 F_LPDDR4_DQ12_A AA7
E9 F_LPDDR4_DQ13_A Y7
c9 F_LPDDR4_DQ14 A AB6
B9 F_LPDDR4_DQ15_A AC6
D3 F_LPDDR4_LDQS_A_P AF4
E3 F_LPDDR4_LDQS_A_N AF3
D10 F_LPDDR4_LDQS_A_P AF6
E10 F_LPDDR4_LDQS_A_N AF5
c3 F_LPDDR4_LDM_A AE3
C10 F_LPDDR4_UDM_A AD5
AA2 F_LPDDR4_DQO_B w10
Y2 F_LPDDR4_DQ1_B w1l
V2 F_LPDDR4_DQ2_B AD10
U2 F_LPDDR4_DQ3_B AD9
U4 F_LPDDR4_DQ4 B AE10
V4 F_LPDDR4_DQ5_B AE9
Y4 F_LPDDR4_DQ6_B AA10
AA4 F_LPDDR4_DQ7_B Y10
AAll F_LPDDR4_DQ8_B AA12
Y11 F_LPDDR4_DQ9_B AB12
V11 F_LPDDR4_DQ10_B AD12
u11 F_LPDDR4_DQ11 B AC11
U9 F_LPDDR4_DQ12_B AE11
V9 F_LPDDR4_DQ13_B AD11
Y9 F_LPDDR4_DQ14_B AB11
AA9 F_LPDDR4_DQ15_B Y11
w3 F_LPDDR4_LDQS_B_P AF10
V3 F_LPDDR4_LDQS_B_N AF9
W10 F_LPDDR4_UDQS_B_P AF12
V10 F_LPDDR4_UDQS_B_N AF11
© 2022 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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= LATTICE

LPDDR4 Pin Number Signal Name CertusPro-NX Ball Location
Y3 F_LPDDR4_LDM_B AB9
Y10 F_LPDDR4_UDM_B AC12
H4, R4 F_LPDDR4_CS_A Y13
H2, R2 F_LPDDR4_AO_A AE15
12, P2 F_LPDDR4_Al A AD15
H9, R9 F_LPDDR4_A2_A AC15
H10, R10 F_LPDDR4_A3_A AB15
H11, R11 F_LPDDR4_A4_A Y16
J11, P11 F_LPDDR4_A5_A W16
J4, P4 F_LPDDR4_CKE_A Y12
18, P8 F_LPDDR4_CLK_A_P AA13
19, P9 F_LPDDR4_CLK_A_N AB13
G2 ODT CA A -
T2 ODT_CA B -
T11 F_LPDDR4_RESET_B w13

© 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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9. Software Requirements

The following software versions are required to develop designs for the CertusPro-NX PCle Bridge Board:
e Lattice 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 PCle Bridge Board LFCPNX-PCIE BRIDGE-EVN ‘0’

© 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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Technical Support Assistance

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