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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
0osc 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

© 2022-2023 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 Avant™-E Evaluation Board allows you to investigate and experiment with the features of
the Avant-E Field Programmable Gate Array (FPGA). The features of the Avant-E Evaluation Board can assist you with
the rapid prototyping and testing of your specific design. The Avant-E Evaluation board is part of the Avant-E Evaluation
Board Kit. This guide is intended to be referenced to demonstrate the Avant-E FPGA and introduce board resources.
The Avant-E Evaluation Board Kit includes the following:
e  Avant-E Evaluation Board is pre-loaded with blinking lights demo design.
e  USB-A to USB-B (Mini) cable for programming FPGA SRAM through a PC

e Lattice Programming Cable is needed to program the Flash device at this time.

e  Programming Cable can be ordered here:

https://www.latticesemi.com/products/developmentboardsandkits/programmingcablesforpcs

e Future revisions of the board can allow programming of the Flash device through on-board J2 mini USB
connector, eliminating the need of the Lattice Programming Cable.

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. Avant-E Evaluation Board

The Avant-E Evaluation Board features the Avant-E FPGA in the LFG1156 package. The board has the ability to expand
the usability of the Avant-E FPGA with FMC HPC, PMOD, and Raspberry Pl connectors. Easy-to-use board resources of
the jumpers, LED indicators, push buttons and switches are available for user-defined applications.

Figure 1.1 shows the top view of Avant-E Evaluation Board. Figure 1.2 shows the bottom view of Avant-E Evaluation
Board.

1.2. Features

The Avant-E Evaluation Board includes the following features:

e Avant-E FPGA (LAV-AT-500E-3LFG1156C)

e General purpose Input/Output (GPIO) breakout with 2 FMC, PMOD, and Raspberry Pl connectors

e Total of 95 wide-range I/O and 468 high-speed differential 1/0 (234 pairs) extended onboard

e  USB-B (Mini) connection for device programming

e On-board Boot Flash — 512 Mb Serial Peripheral Interface (SPI) Flash, with Single/Dual/Quad support

e  Eight input DIP switches, four push buttons, eight green LEDs, eight red LEDs and three seven-segment LEDs for
designer configuration

e lattice Radiant® software programming support
e Two reference clock sources

Caution: The Avant-E 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. Avant-E Device

The Avant-E Evaluation Board features the Avant-E device in an LFG1156 package, also referred to as
LAV-AT-500E-3LFG1156C. 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 Avant-E device, see Avant Platform Data Sheet — Overview (FPGA-DS-02107) and Avant Platform Data
Sheet — Specifications (FPGA-DS-02112).

1.4. Applying Power to the Board

The Avant-E Evaluation Board can be powered up using the 12 V AC/DC power adapter included with the kit. The power
adapter should be connected to power input jack J50, which is connected to fuse F2, 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 up after connecting the 12 V DC power and toggling SW6 to the ON position to indicate that the board
is getting the proper board voltages.

Table 1.1. Board Power Supply

Part Designator Description
J50 12 V DC Input Supply Jack
F2 12 V DC Input Supply Fuse
SW6 ON/OFF Switch

© 2022-2023 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 Default

123 Power Measurement Header for PMOD Header J6

J58 Power Measurement Header for VCCIOO0

157 Power Measurement Header for PMOD Header J6

J59 Power Measurement Header for VCCIO1

J60 Power Measurement Header for VCCIO2

J6l Power Measurement Header for VCCIO10

162 Power Measurement Header for VCCIO11

J63 Power Measurement Header for VCCIO13

J64 Power Measurement Header for VCCIO14

J65 Power Measurement Header for VCCIO3

J66 Power Measurement Header for VCCIO4

167 Power Measurement Header for VCCIO5

J68 Power Measurement Header for VCCIO7

J69 Power Measurement Header for VCCIO8

170 Power Measurement Header for VCCIO9

171 Power Measurement Header for VCCIO6

172 Power Measurement Header for VCCIO12

173 Power Measurement Header for Avant VCC

174 Power Measurement Header for Avant VCCHP

175 Power Measurement Header for Avant VCCCLK

176 Power Measurement Header for Avant VCCAUX

177 Power Measurement Header for Avant VCCAPLLW

178 Power Measurement Header for Avant VCCAPLL10

179 Power Measurement Header for Avant VCCAPLL4

180 Power Measurement Header for Avant VCCAPLL7

IP1, IP2 FTDI UART Debug Open — UART bus unconnected Close
Close — UART bus connected

P3 FTDI Reset Open - FTDI active Open
Close — Holds FTDI in reset

14, IP5 FTDI 12C Open — I2C bus unconnected Open
Close — I2C bus connected
Open — 12 MHz oscillator goes only to FTDI chip

IP6 FTDI 12 MHz Oscillator Jumper Close — 12 MHz oscillator goes to FTDI chip & Open
ball U3 of FPGA through JP65
JP7 — Open, JP8 — Open, JP43 — Open: U10
Output=1.5V
JP7 — Open, JP8 — Close, JP43 — Open: U10

P7 JP7, JP8 & JP43 are Used to Select U10 Output=1.8V Open

Voltage Output JP7 —Close, JP8 — Open, JP43 — Open: U10

Output=2.5V
JP7 — Open, JP8 — Open, JP43 - Close: U10
Output=3.3V
JP7 — Open, JP8 — Open, JP43 — Open: U10
Output=1.5V

P8 JP7, JP8 & JP43 are Used to Select U10 JP7 — Open, JP8 — Close, JP43 — Open: U10 Close

Voltage Output Output=1.8V
JP7 —Close, JP8 — Open, JP43 — Open: U10
Output=2.5V
© 2022-2023 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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Part Designator | Description Setting Default
JP7 — Open, JP8 — Open, JP43 —Close: U10
Output=3.3V
Open — Raspberry Pl self-power

P12 Raspberry Pl Connector (JP26) Power Close — 3.3 V supplied to Raspberry Pl connector Open
Open — Raspberry Pl self-power

JP13 Raspberry Pl Connector (JP26) Power . Open
Close — 5.0 V supplied to Raspberry Pl connector

P17 PROGRAMN Pull-down Jumper Open —~MSPl boot mode Open
Close — Secondary configuration mode
1-2 — Secondary boot mode, external Main

P25 FPGA Configuration Mode Select configures Avant’s SRAM 2-3
2-3 — Main auto boot mode, Avant downloads
bitstream from external Flash
1-2 — Flash (U4) powered by VCCIO1_IN

P28 Flash Power Source 2-3
2-3 — Flash (U4) powered by VCC_3V30
JP31,JP32, P33, JP34, JP35 & JP36 select
voltage to VCCIO6. Only one of these jumpers
should be inserted.

P31 Avant Bank 6 Power Select (VCCIO6) Open — VCCIO6 voltage based on JP32, JP33, Open
JP34, JP35 & JP36 settings
Close —VCCIO6=09V
JP31,JP32, P33, P34, JP35 & JP36 select
voltage to VCCIO6. Only one of these jumpers
should be inserted.

P32 Avant Bank 6 Power Select (VCCIO6) Open — VCCIO6 voltage based on JP31, JP33, Open
JP34, JP35 & JP36 settings
Close —VCCIO6=1.0V
JP31,JP32, P33, JP34, JP35 & JP36 select
voltage to VCCIO6. Only one of these jumpers
should be inserted.

JP33 Avant Bank 6 Power Select (VCCIO6) Open — VCCIO6 voltage based on JP31, JP32, Open
JP34, JP35 & JP36 settings
Close —VCCIO6=1.1V
JP31,JP32,JP33, JP34, JP35 & JP36 select
voltage to VCCIO6. Only one of these jumpers
should be inserted.

JP34 Avant Bank 6 Power Select (VCCIO6) Open — VCCIO6 voltage based on JP31, JP32, Open
JP33, JP35 & JP36 settings
Close —VCCIO6=1.35V
JP31, JP32, JP33, P34, JP35 & JP36 select
voltage to VCCIO6. Only one of these jumpers
should be inserted.

JP35 Avant Bank 6 Power Select (VCCIO6) Open — VCCIOG voltage based on JP31, JP32, Open
JP33, JP34 & JP36 settings
Close —VCCIO6=1.5V
JP31,JP32,JP33, JP34, JP35 & JP36 select
voltage to VCCIO6. Only one of these jumpers
should be inserted.

JP36 Avant Bank 6 Power Select (VCCIO6) Open — VCCIO6 voltage based on JP31, IP32, Close
JP33, JP34 & JP35 settings
Close —VCCIO6=1.8V
Open — Leaves FMC1 VREF_A_M2C (J48D.H1)
pin open

P37 FMC1 Reference Voltage Open

Close — Connects Avant ball AA11 to FMC1
VREF_A_M2C (J48D.H1)
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Part Designator | Description Setting Default
Open — Leaves FMC1 VREF_A_M2C (J48D.H1)
pin open
JP38 FMC1 Reference Voltage Open
& Close — Connects Avant ball AG6 to FMC1 P
VREF_A_M2C (J48D.H1)
Open — Leaves FMC1 VREF_A_M2C (J48D.H1)
pin open
JP39 FMC1 Reference Voltage Open
& Close — Connects Avant ball AF13 to FMC1 P
VREF_A_M2C (J48D.H1)
Open — Leaves FMC2 VREF_A_M2C (J54D.H1)
pin open
JP40 FMC2 Ref Volt 0
elerence Vollage Close — Connects Avant ball AF18 to FMC2 pen
VREF_A_M2C (J54D.H1)
Open — Leaves FMC2 VREF_A_M2C (J54D.H1)
JP41 FMC2 Reference Voltage pin open Open
Close — Connects Avant ball AF27 to FMC2
VREF_A_M2C (J54D.H1)
Open — Leaves FMC2 VREF_A_M2C (J54D.H1)
pin open
JP42 FMC2 Ref Volt 0
elerence voltage Close — Connects Avant ball AF24 to FMC2 pen
VREF_A_M2C (J54D.H1)
JP7 — Open, JP8 — Open, JP43 — Open: U10
Output=1.5V
JP7 — Open, JP8 — Close, JP43 — Open: U10
JP7, JP8 & JP43 are Used to Select U10 Output=1.8V
JP43 Open
Voltage Output JP7 —Close, JP8 — Open, JP43 — Open: U10
Output=2.5V
JP7 — Open, JP8 — Open, JP43 — Close: U10
Output=3.3V
JP44 — Open, JP45 — Open, JP46 — Open: U31
Output=15V
JP44 — Open, JP45 — Open, JP46 — Close: U31
P44 JP44, JPA5 & JP46 are Used to Select Output=1.8V Open
U31 Voltage Output JP44 — Close, JPA5 — Open, JP46 — Open: U31 P
Output=2.5V
JP44 — Open, JP45 — Close, JP46 — Open: U31
Output=3.3V
JP44 — Open, JP45 — Open, JP46 — Open: U31
Output=1.5V
JP44 — Open, JP45 — Open, JP46 — Close: U31
JP44, JPA5 & JP46 are Used to Select Output=1.8V
JP45 Open
U31 Voltage Output JP44 — Close, JP45 — Open, JP46 — Open: U31
Output=2.5V
JP44 — Open, JP45 — Close, JP46 — Open: U31
Output=3.3V
JP44 — Open, JP45 — Open, JP46 — Open: U31
Output=1.5V
JP44 — Open, JP45 — Open, JP46 — Close: U31
1P46 JP44, JP45 & JP46 are Used to Select Output=1.8V Close
U31 Voltage Output JP44 — Close, JPA5 — Open, JP46 — Open: U31
Output=2.5V
JP44 — Open, JP45 — Close, JP46 — Open: U31
Output=3.3V
JP47, JP48, JP49 & JP50 select voltage to
P47 Avant Bank 12 Power Select (VCCIO12) VCCIO12. Only one of these jumpers should be Open
inserted.
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Part Designator

Description

Setting

Default

Open — VCCIO12 voltage based on JP48, JP49 &
JP50 settings
Close —VCCIO12=1.2V

JP48

Avant Bank 12 Power Select (VCCIO12)

JP47, JP48, JP49 & JP50 select voltage to
VCCIO12. Only one of these jumpers should be
inserted.

Open — VCCIO12 voltage based on JP47, JP49 &
JP50 settings

Close —VCCIO12=1.8V

Open

JP49

Avant Bank 12 Power Select (VCCIO12)

JP47, JP48, JPA9 & JP50 select voltage to
VCCIO12. Only one of these jumpers should be
inserted.

Open —VCCIO12 voltage based on JP47, JP48 &
JP50 settings

Close —VCCIO12=2.5V

Open

JP50

Avant Bank 12 Power Select (VCCIO12)

JP47, JP48, JP49 & JP50 select voltage to
VCCIO12. Only one of these jumpers should be
inserted.

Open — VCCIO12 voltage based on JP48 & JP49
settings

Close —VCCIO12=1.2V

Close

JP51

SPI Chip Select

Open — Flash (U4) CS# is only connected to pin 2
of J3 Header

Close — Connects Avant MCSN ball (P7) to Flash
(U4) CS# pin

Close

JP52

FMC2 Reference Voltage

Open — Leaves FMC2 VREF_B_M2C (J54E.K1) pin
open

Close — Connects Avant ball AF23 to FMC2
VREF_A_M2C (J54E.K1)

Open

JP58

Avant Bank 5 Power Select (VCCIOS5)

1-2-VCCI05=1.8V
2-3-VCCI05=1.2V

JP59

Avant Bank 4 Power Select (VCCIO4)

1-2-VCCI04 =18V
2-3-VCCI04=1.2V

JP60

Avant Bank 3 Power Select (VCCIO3)

1-2-VCCI03 =18V
2-3-VCCI03=1.2V

Jpel

Avant Bank 7 Power Select (VCCIO7)

1-2-VCCI07=1.8V
2-3-VCCI07=1.2V

1-2

JP62

Avant Bank 8 Power Select (VCCIOS8)

1-2-VCCI08=1.8V
2-3-VCCI08=1.2V

1-2

JP63

Avant Bank 9 Power Select (VCCIO9)

1-2-VCCI09 =18V
2-3-VCCI09=1.2V

1-2

JP65

Avant Ball U3

1-2 — Avant ball U3 connected to Raspberry Pi
Header (JP26) pin 7

2-3 — Avant ball U3 connected to 12 MHz
oscillator (X1) through JP6 jumper

JP66

FMC2 Reference Voltage

Open — Leaves FMC2 VREF_B_M2C (J54E.K1) pin
open

Close — Connects Avant ball AE13 to FMC2
VREF_B_M2C (J48D.H1)

Open
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3. Power Scheme
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The Avant Evaluation Board has majority of on-board regulators powered by 12 V and 5 V power. Refer to Appendix A.
Avant Evaluation Board Schematics to see the details of these power supply options.
Figure 3.1 and Figure 3.2 show the high-level power supply architecture of the board. Table 3.1 shows the voltage
options available for various Vccio supplies.

The Avant Evaluation Board has two FMC connectors, designated as FMC1 and FMC2. The VFMC1_ADJ and VFMC2_AD)
power supplies are required for the two FMC connectors according to the FMC standard. You can set the power output
level by changing the jumpers (JP7, JP8 and JP43) for FMC1 and (JP44, JP45 and JP46) for FMC2.

VCC_12V00

RT7298A (U43)

VCC_5V00

A 4

A 4

A 4

A 4

\ 4

\ 4

A 4

A 4

A 4

A 4

A 4

n
Lt

MAX15118 VCC_0va2
(ua2)
AP62201TWU-7 | VCC_0VS0
(U40)
AP62201TWU-7 | VCC_1V00
—
(u17)
AP62201TWU-7 | VCC_1V10
—>
(u3s)
VCC_1V20
AP62201TWU-7 | — " o
(u3?)
VCC_1V35
AP62201TWU-7 | = "~
(ua1)
VCC_1V50
AP62201TWU-7 | —
(u39)
AP62201TWU-7 | VCC_1V80
(u36)
AP62201TWU-7 | VCC_2V50
(u3s) —>
AP62201TWU-7 | VCC_3V30
(U34) >
»| NCP133 (U44)
BD9D321EF) VFMC1.3v30
(Ue) g
VFMC1_ADJ FMc1
BD9D321EF) >
(u10)
BD9D321EF) VFMC2_3V30
(U32) >
BD9D321EF) VFMC2_ADJ Fmc2
(u31) >

Figure 3.1. Board Power Scheme (1)
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VCC_1V20
VCC_1v80
VvCcC_3v3o VCC_3Vv30 VCC_3V30 vee_2vso VCC_3Vv30 VCC_3Vv30
VCC_3Vv30
A h A
A v A A. A
WR BANK 0 WR BANK 1 'WR BANK 2 WR BANK 12 'WR BANK 13 'WR BANK 14
vce \
VCC_1v80 14—0 VCCAUX VCCA_PLL W
VCCA_PLL4
AVANT - FPGA
LAV-AT-500-E-LFG1156 @ vee_ovs2
VcC_1vso VCCAUXA VCCA_PLL10
VCCCLK
VCCHP /
HP HP HP HP HP HP HP HP HP
BANK 3 BANK 4 BANK 5 BANK 6 BANK 7 BANK 8 BANK 9 BANK 10 BANK 11
h h h b
A y A 4 v v A y
N N IS N ~ s N
VCC_0Vva0
VCC_1vo0
VCC_1V20 VCC_1V20 VCC_1v20 VCC_1V10 VCC_1v20 VCC_1V20 VCC_1v20 VCC_1V10 VCC_1V10
VCC_1v80 VCC_1Vv80 VCC_1V80 VCC_1v3s VCC_1v80o vcC_1v8o VvCC_1v8o
VCC_1V50
VCC_1V80
— - - L J & J
Figure 3.2. Board Power Scheme (2)
Table 3.1. Vccio Supply Options
Vccio Bank 3.30V 2.50V 1.80V 1.50V 1.35V 1.20V 1.10V 1.00V 0.90V
VCC|OO leed - - - - - - - -
VCC|01 leed - - - - - - - -
VCC'OZ leed - - - - - - - -
Vceios
Vcaioa — — Default — — Selectable — — —
Vcaios
Vccaios Default Selectable | Selectable | Selectable — Selectable | Selectable | Selectable
VCCIO7
Vccios — — Default — — Selectable — — —
Veeiog
Vccioto — — — — — — Fixed — -
Vecion — — — — — — Fixed — —
Vccio12 Default Selectable | Selectable | Selectable — — — — —
Vecions Fixed — - — _ _ _ — —
Vccioia Fixed - — - — — - — —
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The Avant 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 connector

D61 Green 1.00 V power on

D62 Green 3.30 V power on

D63 Green 1.10 V power on

D64 Green 1.80 V power on

D65 Green 1.20 V power on

D66 Green 2.50 V power on

D67 Green 1.50 V power on

D68 Green 0.90 V power on

D69 Green 1.35V power on

D70 Green 0.82 V to Avant Vcc and Vecek power rails
D73 Green 5.00 V power on

D74 Green 12.00 V from external power source, J50
D75 Green 0.82 V to Avant VCCHP and VCCA_PLLx power rails
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4. Programming

The JTAG/SPI programming architecture of the Avant Evaluation Board is shown in Figure 4.1.

4 N\
JTAG Header
J1 SPI Header
4 N\ ﬁ 3
port AK! > I
Mini USB
n = FT2232 LAV-AT-500E el
i K———)| Flash
VE}
Port B ua
Reset )
3 N ) JP18IP2
& —{(erocrain) (cromorer—m o 1—,

L J P25

Figure 4.1. Configuration, UART and I2C Architecture

4.1. JTAG Download Interface

The Avant Evaluation Board has a built-in download controller for programming the Avant 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 Avant 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 eight-pin JTAG header that can be used with an external Lattice Programming Cable that is available
separately. When the FTDI part is disabled from the JTAG chain by installing the JP3 jumper, the USB Programming
Cable can be connected to J1 to interface with the Avant device. For details on the connection between the USB
Programming Cable and J1, refer to Programming Cables User Guide (FPGA-UG-02042). J1 can also be used as test
points 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 Avant Bank Avant Ball Location for JTAG
1 VCC_3V30 — —
2 TDO 2 U2
3 TDI 2 Ul
4 — — -
5 p— — p—
6 TMS 2 R1
7 GND — —
8 TCK 2 T1
© 2022-2023 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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4.3. SPI Flash Device Selection in Programmer

The on-board Flash device is Macronix MX25L51245G that powers up through the 3.3 V supply (Figure 4.2). The Flash
device can be programmed with Radiant Programmer through the J3 header with the Lattice Programming Cable.

General Device Information

Device Operation

u 5P| Serial Flash - MX25L51245G - Device Properties ?

] Turn off addresses auto updating
|:| Erase 5PI part on programming error
[] Secure SPI flash golden pattern sectors

Target Memary: |External SPI Flash Memory (SPI FLASH)
Port Interface: [ SPI
Access Mode: _ Dir_El:;t_ Progr_a{pmipg_
Operation: !Erase,Program,'u‘eriFy
Programming Options
Programming file: |C:/FPGA-EB-02046. bit |oee| (3283
SPI Flash Cptions
Family: SPI Serial Flash
Vendar: Macronix
Device: ME25L 512556
Package: 16-Pin S0P
SPI Programming -
Diata file size (Bytes): |124?5 284 Load from File
Start address (Hex): 0x00000000 o4
End address (Hex): Ox00BEDOOOD 4

| ok || cancel

<

>

Figure 4.2. SPI Flash Operation Dialog
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4.4. Global Setting in Lattice Radiant software

The Avant 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, Figure 4.4, and Figure 4.5.

© 2022-2023 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-02057-1.0 21



Avant Evaluation Board
User Guide

= LATTICE

oo
oo

Device Constraint Editor

Edit View Design Window Help

B 95C @QQaae

:k Mame

]

Junction Temperature(T)(C)

* SysConfig

SLAVE_SPI_PORT
MASTER_SP|_PORT
MCCLK_FREQ
COMPRESS_COMFIG
BOOT_SEL

IMSPLRESET
MULTI_BOOT_MODE
MULTI_BOOT SEL
CONFIGIO_VOLTAGE_BANKD
CONFIGIO_VOLTAGE_BANK]
MSP_SIGNATURE_TIMER
MSPLCLK_PHASE
MSPLCPOL
IMSP|_SHIFT_ORDER
SSPI_CLK_PHASE

SSPI_CPOL
SSP|SHIFT_ORDER
SSPI_DAISY_CHAIN_MODE
ERASE_EBR_ON_REFRESH
SIGNATURE_CHECK
MSPIADDRESS_32BIT
MSPLCOMMAND_32BIT
5SP_IDLE_TIMER
MSP|_PREAMBLE_DETECTION_TIMER
BACKGROUND_RECONFIG
DAISY_CHAIN
DAISY_CHAIN_WAIT_DONE

PROGRAMM_RECOVERY

Fin Global 550

Value

DISABLE

DISABLE

3.1

OFF

SINGLE

DISABLE

DISABLE

STATIC

3.3

33

200M5

FiX_RISING_TX_FALLING

IDLE_CLOCK_LOW

MSB_FIRST

FIC_RISING_TX_FALLING

IDLE_ CLOCK_LOW

MSE_FIRST

DISAELE

EMABLE

EMNABLE_L5CC_SIGNATURE

DISABLE

DISABLE

DISABLE

200M15

OFF

DISABLE

DISABLE

DISABLE

|

Figure 4.3. Global Settings (1)
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Figure 4.4. Global Settings (2)
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Figure 4.5. Global Settings (3)
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4.5. Other Configuration Pins

The Avant Evaluation Board provides test points for other configuration pins, as shown in Table 4.2.

Table 4.2. Other Configuration Signals

Signal Name Avant Bank Avant Ball Location Test Point Button/Jumper
PROGRAMN 2 P2 PROGRAMN SW2/JP17
INITN 2 T5 INITN —
DONE 2 u4d DONE —
CFGMODE 2 P1 N/A JP25

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 Avant JTAG and SPI programming, refer to Lattice Avant sysCONFIG User Guide

(FPGA-TN-02299).
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5. Avant Clock Sources

The Avant Evaluation Board has two options for the Avant clock sources, as shown in Table 5.1.

Table 5.1. Clock Sources

Clock Frequency . Avant Ball Clock

(MHz) Signal Name Avant Bank Location Source Comments

12 12_MHz 2 u3 X1 JP6 is installed and JP65 set to 2-3.
100 F_DDR_100MHz_P/N 10 AA34/ AA33 Y1 HCSL differential output
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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. 1°C Topology

The Avant Evaluation Board has four sets of I2C buses. One I2C bus is through the output port B of the FTDI chip. The
second 1°C bus is out of Bank 6 to a header. There is an I2C bus for each of the FMC connectors. The I2C connections are
summarized in Table 6.1.

Table 6.1. 12C Bus Connections

= LATTICE

Signal Name Avant Bank Avant Ball Location Other Connection Comments

SCL 14 R12 U1.38 R103 and JP4 need to be inserted.
SDA 14 T11 U1.39 & U1.40 R104 and JP5 need to be inserted.
B6_SCL AH16 JP64.3 Debug Header

B6_SDA AG16 JP64.1 Debug Header

FMC1_SCL T8 J48.C30 & J10.10 FMC Header and Debug Header
FMC1_SDA us J48.C31 & J10.14 FMC Header and Debug Header
FMC2_SCL 13 R15 J54.C30 & J53.10 FMC Header and Debug Header
FMC2_SDA 13 R14 J54.C31 & J53.14 FMC Header and Debug Header

6.2. UART Topology

The board provides one UART communication interface by providing a flexible connection between the Avant device
and FTDI chip. Close the two jumpers, JP1 and JP2, to connect to two general-purpose I/0O in Bank 2, as shown in
Table 6.2. This UART connection is shared with the I2C bus connection on the FTDI device.

Table 6.2. UART Bus Connections

Signal Name Avant Bank Avant Ball Location FTDI Chip Ball Location Jumper
TXD_UART 2 T3 38 JP1
RXD_UART 2 R3 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 Avant configuration from the SPI Flash or the
Parallel Configuration Header (J3), as shown in Table 6.3. The Avant Evaluation Board can support both Master SPI
(MSPI) and Slave SPI (SSP1) modes for Avant configuration. Jumper JP51 selects chip select connection to flash (U4),
either from Avant or Header J3.

Table 6.3. SPI Bus Connections

Signal Name Avant Bank Avant Ball Parallel Configuration Header Pin
SPI_MCLK 1 P9 12

DQO_MOSI 1 L12

DQ1_MISO 1 L11

CSSPIN 1 P7

DQ2 1 L10 11

DQ3 1 L9

FLASH_CS N/A N/A
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7. LEDs, Switches and Segment Displays

This section describes the Avant Evaluation Board LEDs, switches and segment displays that can be used in demo and
customer designs.

7.1. DIP Switch

Eight Avant 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 6, 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 Avant Ball Location Avant Bank
DIP_SW1 AAl6 6
DIP_SW?2 AA17 6
DIP_SW3 ALl6 6
DIP_SW4 AM16 6
DIP_SW5 AB16 6
DIP_SW6 AB17 6
DIP_SW7 AP16 6
DIP_SW8 AN16 6

7.2. General Purpose Push Buttons

The Avant Evaluation Board provides four push button switches, SW1, SW2, SW4 and SW5, for demo and user
applications. One of the buttons is a 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 Avant Bank Avant Ball Location Push Button Reference LT IEB LT
Pressed
PROGRAMN 1 P2 SW2 0
PUSHBUTTON1 6 AC17 SW1 0
PUSHBUTTON2 6 AC16 Sw4 0
PUSHBUTTON3 6 AP15 SW5 0
For more information on PROGRAMN, refer to Lattice Avant sysCONFIG User Guide
(FPGA-TN-02299). SW2, SW4, and SW5 can be used as generic input.
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7.3. General Purpose LEDs

The Avant Evaluation Board provides 16 LEDs that are connected to 1/O within Banks 1 and 6. The LEDs are either green
or red, as shown in Table 7.3.

Table 7.3. General Purpose LED Signals

Signal Name Avant Ball Location Avant Bank LED Avant Color
LED_O N7 1 D6 Green
LED_1 L7 1 D7 Green
LED_2 L8 1 D8 Green
LED_3 P8 1 D9 Green
LED_4 M8 1 D10 Green
LED_5 M9 1 D11 Green
LED_6 P10 1 D12 Green
LED_7 N10 1 D13 Green
LED_8 AN15 6 D22 Red
LED_9 AH17 6 D23 Red

LED_10 AG17 6 D24 Red
LED_11 AM14 6 D25 Red
LED_12 AL14 6 D26 Red
LED_13 AK17 6 D27 Red
LED_14 All7 6 D28 Red
LED_15 AN14 6 D29 Red

7.4. Segment Displays

The Avant Evaluation Board provides a 3-Character, 7-Segment LED display (D60) that is connected to I/O within Bank
14. The designated pins are connected as shown in Table 7.4.

Table 7.4. Segment Display

Signal Name Avant Ball Location Avant Bank Segment Display

SEG_A V10 14 A

SEG_B T10 14 B

SEG_C V12 14 C

SEG_D V13 14 D

SEG_E w10 14 E

SEG_F V11 14 F

SEG_G W12 14 G
SEG_DP W11 14 DP
K_DIG1 W9 14 K_DIG1
K_DIG2 V9 14 K_DIG2
K_DIG3 R10 14 K_DIG3
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8. Headers/Connectors and Avant Device Ball Mapping

This section describes the Avant Evaluation Board headers/connectors and ball mapping.

8.1. FMC1 Connector
Table 8.1. FMC1 Pin Connections

J48 Pin Name Signal Name Avant Bank Avant Ball Location
B1 FMC1_RES1 0 V5
B40 FMC1_RESO 0 W5
C10 FMC1_LAO6_P 3 Y8
C11 FMC1_LAO6_N 3 Y9
ci14 FMC1_LA10_P 3 AC13
C15 FMC1_LA10 N 3 AC12
c18 FMC1_LA14 P 3 AC4
C19 FMC1_LA14_N 3 AC5
C22 FMC1_LA18_CLK_P 5 AN7
C23 FMC1_LA18 CLK_N 5 AP7
C26 FMC1_LA27_P 3 AB10
c27 FMC1_LA27_N 3 AC10
C30 FMC1_SCL 0 T8
C31 FMC1_SDA 0 U8
C34 FMC1_GAO — —
D1 FMC1_PG_C2M 0 V4
D8 FMC1_LAO1_CLK_P 3 AB1
D9 FMC1_LAO1_CLK_N 3 AC1
D11 FMC1_LAO5_P 3 AA8
D12 FMC1_LAO5_N 3 AAS
D14 FMC1_LAOS_P 3 AD12
D15 FMC1_LAOS_N 3 AD11
D17 FMC1_LA13_P 3 AA3
D18 FMC1_LA13_N 3 Y3
D20 FMC1_LA17_CLK_P 3 AC8
D21 FMC1_LA17_CLK_N 3 AC9
D23 FMC1_LA23_P 3 AD9
D24 FMC1_LA23_N 3 AD10
D26 FMC1_LA26_P 5 AG12
D27 FMC1_LA26_N 5 AG13
D29 FMC1_TCK 0 T7
D30 FMC1_TDI 0 w1
D31 FMC1_TDO 0 Vi
D33 FMC1_TMS 0 w7
D34 FMC1_TRST_L - -
D35 FMC1_GAl — —
E2 FMC1_HAO1_CLK_P 4 AH1
E3 FMC1_HAO1_CLK_N 4 Al
E6 FMC1_HAO5_P 4 AE5
E7 FMC1_HAO5_N 4 AF5
E9 FMC1_HAOQ09_P 4 AE2
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J48 Pin Name Signal Name Avant Bank Avant Ball Location
E10 FMC1_HAOQ09_N 4 AF2
E12 FMC1_HA13_P 4 Al4
E13 FMC1_HA13_N 4 AK4
E15 FMC1_HA16_P 4 AMA4
El6 FMC1_HA16_N 4 AL4
E18 FMC1_HA20_P 4 AF9
E19 FMC1_HA20_N 4 AE9

F1 FMC1_PG_M2C 0 w4
F4 FMC1_HAO0O_CLK_P 4 AF6
F5 FMC1_HAO0O_CLK_N 4 AE6
F7 FMC1_HAO4_P 4 AE4
F8 FMC1_HA04 N 4 AF4
F10 FMC1_HAO08_P 4 AG1
F11 FMC1_HAO8_N 4 AG2
F13 FMC1_HA12_P 4 A2
F14 FMC1_HA12_N 4 AK2
F16 FMC1_HA15_P 4 AE11l
F17 FMC1_HA15_N 4 AF11
F19 FMC1_HA19_P 4 AF10
F20 FMC1_HA19_N 4 AE10
G2 FMC1_CLK1_M2C_P 4 AP2
G3 FMC1_CLK1_M2C_N 4 AP3
G6 FMC1_LAOO_CLK_P 3 Y7
G7 FMC1_LAOO_CLK_N 3 Y6
G9 FMC1_LAO3_P 3 AD6
G10 FMC1_LAO3_N 3 AD5
G12 FMC1_LAO8_P 3 AA2
G13 FMC1_LAOS_N 3 Y2
G15 FMC1_LA12_P 3 AB4
Gl6 FMC1_LA12_N 3 AB5
G18 FMC1_LAl6_P 3 AC3
G19 FMC1_LA16_N 3 AC2
G21 FMC1_LA20_P 3 AD3
G22 FMC1_LA20_N 3 AD4
G24 FMC1_LA22_P 5 AC15
G25 FMC1_LA22_N 5 AC14
G27 FMC1_LA25_P 5 AH10
G28 FMC1_LA25_N 5 AJ10
G30 FMC1_LA29 P 5 AK9
G31 FMC1_LA29 N 5 AK8
G33 FMC1_LA31_P 5 AM8
G34 FMC1_LA31_N 5 AM9
G36 FMC1_LA33_P 5 AN9
G37 FMC1_LA33_N 5 AN8
H1 FMC1_VREFA 3/4/5 AA11/AG6/AF13
H2 FMC1_PRSNT_M2C_L 0 u7
H4 FMC1_CLKO_M2C_P 4 AF1
H5 FMC1_CLKO_M2C_N 4 AE1
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J48 Pin Name Signal Name Avant Bank Avant Ball Location
H7 FMC1_LAO2_P 3 AC7
H8 FMC1_LAO2_N 3 AC6

H10 FMC1_LAO4_P 3 Y11
H11 FMC1_LAO4 N 3 Y10
H13 FMC1_LAO7_P 3 AB13
H14 FMC1_LAO7_N 3 AB12
H16 FMC1_LA11_P 3 AA4
H17 FMC1_LA11_N 3 Y4
H19 FMC1_LA15_P 3 AD2
H20 FMC1_LA15_N 3 AD1
H22 FMC1_LA19 P 3 AD7
H23 FMC1_LA19 N 3 ADS
H25 FMC1_LA21 P 5 AE14
H26 FMC1_LA21_N 5 AF14
H28 FMC1_LA24_pP 5 AK10
H29 FMC1_LA24_N 5 AK11
H31 FMC1_LA28_P 5 AL8
H32 FMC1_LA28_N 5 AL9
H34 FMC1_LA30_P 5 AN6
H35 FMC1_LA30 N 5 ANS5
H37 FMC1_LA32_P 5 AP9
H38 FMC1_LA32_N 5 AP8
12 FMC1_CLK3_M2C_P 5 Al12
3 FMC1_CLK3_M2C_N 5 A1l
J6 FMC1_HAO3_P 4 AE7
17 FMC1_HAO3_N 4 AF7
J9 FMC1_HAO7_P 4 AH4
J10 FMC1_HAO07_N 4 AH3
J12 FMC1_HA11_P 4 AN1
J13 FMC1_HA11_N 4 AM1
J15 FMC1_HA14_P 4 AM3
J16 FMC1_HA14_N 4 AN3
J18 FMC1_HA18_P 4 AG7
J19 FMC1_HA18 N 4 AG8
J21 FMC1_HA22_P 5 AA15
122 FMC1_HA22_N 5 AAl4
K4 FMC1_CLK2_M2C_P 3 AB7
K5 FMC1_CLK2_M2C_N 3 AA7
K7 FMC1_HAO02_P 4 AF3
K8 FMC1_HAO02_N 4 AE3
K10 FMC1_HAO6_P 4 ALl
K11 FMC1_HAO06_N 4 AK1
K13 FMC1_HA10_P 4 AN4
K14 FMC1_HA10_N 4 AP4
K16 FMC1_HA17_CLK_P 5 AF12
K17 FMC1_HA17_CLK_N 5 AE12
K19 FMC1_HA21_P 4 AH6
K20 FMC1_HA21_N 4 AH5
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J48 Pin Name Signal Name Avant Bank Avant Ball Location
K22 FMC1_HA23_P 5 AB14
K23 FMC1_HA23_N 5 AB15
8.2. FMC2 Connector
Table 8.2. FMC2 Pin Connections
J54 Pin Name Signal Name Avant Bank Avant Ball Location
Bl FMC2_RES1 13 R18
B40 FMC2_RESO 13 R19
c10 FMC2_LAO6_P 7 AL20
c11 FMC2_LA06_N 7 AM20
Cci14 FMC2_LA10_P 7 Y17
C15 FMC2_LA10_N 7 Y18
c18 FMC2_LA14_P 7 AF19
C19 FMC2_LA14_N 7 AF20
C22 FMC2_LA18_CLK_P 8 AN28
c23 FMC2_LA18_CLK_N 8 AM28
C26 FMC2_LA27_P 7 AM23
c27 FMC2_LA27 N 7 AL23
C30 FMC2_SCL 13 R15
C31 FMC2_SDA 13 R14
C34 FMC2_GAO — —
D1 FMC2_PG_C2M 13 T18
D8 FMC2_LAO1_CLK_P 7 AG20
D9 FMC2_LAO1_CLK_N 7 AH20
D11 FMC2_LAO5_P 7 AN18
D12 FMC2_LAO5_N 7 AP18
D14 FMC2_LAOS_P 7 AD17
D15 FMC2_LAO9_N 7 AE17
D17 FMC2_LA13_P 7 AE18
D18 FMC2_LA13_N 7 AE19
D20 FMC2_LA17_CLK_P 7 AP22
D21 FMC2_LA17_CLK_N 7 AN22
D23 FMC2_LA23_P 7 AK21
D24 FMC2_LA23_N 7 AA10
D26 FMC2_LA26_P 8 AK28
D27 FMC2_LA26_N 8 AK27
D29 FMC2_TCK 13 u1s
D30 FMC2_TDI 13 ule
D31 FMC2_TDO 13 u17
D33 FMC2_TMS 13 w14
D34 FMC2_TRST_L - -
D35 FMC2_GA1l — —
E2 FMC2_HAO1_CLK_P 9 AG33
E3 FMC2_HAO01_CLK_N 9 AH33
E6 FMC2_HAO5_P 9 AH30
E7 FMC2_HAO5_N 9 AJ30
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J54 Pin Name Signal Name Avant Bank Avant Ball Location
ES FMC2_HAOQ9_P 9 AK31
E10 FMC2_HA09_N 9 AK32
E12 FMC2_HA13_P 9 AN32
E13 FMC2_HA13_N 9 AP32
E15 FMC2_HA16_P 9 AL33
El6 FMC2_HA16_N 9 AL34
E18 FMC2_HA20_P 9 AJ31
E19 FMC2_HA20_N 9 AJ32
E21 FMC2_HBO3_P 8 AD19
E22 FMC2_HBO3_N 8 AD20
E24 FMC2_HBOS5_P 8 AG21
E25 FMC2_HBO5_N 8 AF21
E27 FMC2_HBO09_P 8 AG23
E28 FMC2_HBO9_N 8 AG24
E30 FMC2_HB13_pP 8 AN24
E31 FMC2_HB13_N 8 AP24
E33 FMC2_HB19_P 8 AM26
E34 FMC2_HB19_N 8 AM25
E36 FMC2_HB21_P 8 AL26
E37 FMC2_HB21_N 8 AK26
F1 FMC2_PG_M2C 13 T19
F4 FMC2_HAOO_CLK_P 9 AM30
F5 FMC2_HAO0O0_CLK_N 9 AL30
F7 FMC2_HA04_P 9 AH26
F8 FMC2_HAO04_N 9 AG26
F10 FMC2_HAO08_P 9 AP31
F11 FMC2_HAO08_N 9 AN31
F13 FMC2_HA12_P 9 AN34
F14 FMC2_HA12_ N 9 AN33
F16 FMC2_HA15_P 9 AK33
F17 FMC2_HA15_N 9 AK34
F19 FMC2_HA19_P 9 AH34
F20 FMC2_HA19_N 9 AG34
F22 FMC2_HBO02_P 8 AJ23
F23 FMC2_HBO2_N 8 AH23
F25 FMC2_HBO4_P 8 AG25
F26 FMC2_HBO4_N 8 AF25
F28 FMC2_HBO8_P 8 AL29
F29 FMC2_HBO8_N 8 AM29
F31 FMC2_HB12_P 8 AN25
F32 FMC2_HB12_N 8 AP25
F34 FMC2_HB16_P 8 AP26
F35 FMC2_HB16_N 8 AN26
F37 FMC2_HB20_P 8 AP29
F38 FMC2_HB20_N 8 AN29
G2 FMC2_CLK1_M2C_P 9 AP30
G3 FMC2_CLK1_M2C_N 9 AN30
G6 FMC2_LAOO_CLK_P 7 AJ18
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J54 Pin Name Signal Name Avant Bank Avant Ball Location
G7 FMC2_LAOO_CLK_N 7 AK18
G9 FMC2_LAO3_P 7 AM18
G10 FMC2_LAO3_N 7 AL18
G12 FMC2_LAOS_P 7 AN20
G13 FMC2_LAO8_N 7 AP20
G15 FMC2_LA12_P 7 AB18
G16 FMC2_LA12_N 7 AA18
G18 FMC2_LAl6_P 7 AL17
G19 FMC2_LA16_N 7 AM17
G21 FMC2_LA20_P 7 AH21
G22 FMC2_LA20_N 7 AH22
G24 FMC2_LA22 P 8 AH24
G25 FMC2_LA22_N 8 AH25
G27 FMC2_LA25_P 7 AP21
G28 FMC2_LA25_N 7 AN21
G30 FMC2_LA29_P 8 AC20
G31 FMC2_LA29 N 8 AB20
G33 FMC2_LA31_P 8 AB19
G34 FMC2_LA31_N 8 AA19
G36 FMC2_LA33_P 8 AP28
G37 FMC2_LA33_N 8 AP27
H1 FMC2_VREFA 7/8/9 AF18/AF24/AF27
H2 FMC2_PRSNT_M2C_L 13 T15
H4 FMC2_CLKO_M2C_P 9 AJ27
H5 FMC2_CLKO_M2C_N 9 AJ26
H7 FMC2_LAO2_P 7 AK20
H8 FMC2_LAO2_N 7 AJ20
H10 FMC2_LAO4_P 7 AN19
H11 FMC2_LAO4_N 7 AP19
H13 FMC2_LAO7_P 7 AM21
H14 FMC2_LAO7_N 7 AL21
H16 FMC2_LA11 P 7 AJ22
H17 FMC2_LA11 N 7 AJ21
H19 FMC2_LA15_P 7 AH18
H20 FMC2_LA15_N 7 AG18
H22 FMC2_LA19_P 7 AK19
H23 FMC2_LA19_N 7 AJ19
H25 FMC2_LA21_P 9 AF30
H26 FMC2_LA21_N 9 AG30
H28 FMC2_LA24_P 7 AN23
H29 FMC2_LA24_N 7 AP23
H31 FMC2_LA28_P 9 AH29
H32 FMC2_LA28_N 9 AG29
H34 FMC2_LA30_P 8 Y20
H35 FMC2_LA30_N 8 AA20
H37 FMC2_LA32_P 8 AL27
H38 FMC2_LA32_N 8 AL28
J2 FMC2_CLK3_M2C_P 8 AE22
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J54 Pin Name Signal Name Avant Bank Avant Ball Location
J3 FMC2_CLK3_M2C_N 8 AE23
J6 FMC2_HAO3_P 9 AG27
17 FMC2_HAO03_N 9 AG28
19 FMC2_HAO7_P 9 AJ28
J10 FMC2_HAO7_N 9 AJ29
J12 FMC2_HA11_P 9 AM32
J13 FMC2_HA11_N 9 AM31
J15 FMC2_HA14_P 9 AJ34
J16 FMC2_HA14_N 9 AJ33
J18 FMC2_HA18_P 9 AG32
J19 FMC2_HA18 N 9 AF32
121 FMC2_HA22_P 8 AM24
122 FMC2_HA22_N 8 AL24
124 FMC2_HBO1_P 5 AG10
125 FMC2_HBO1_N 5 AG11
127 FMC2_HBO7_P 5 AH9
128 FMC2_HBO7_N 5 AGY
J30 FMC2_HB11_P 5 AK7
131 FMC2_HB11_N 5 A7
133 FMC2_HB15_P 5 AP5
134 FMC2_HB15_N 5 AP6
136 FMC2_HB18_P 5 AL5
137 FMC2_HB18_N 5 AL6
K1 FMC2_VREFB 5/8 AE13/AF23
K4 FMC2_CLK2_M2C_P 7 AP17
K5 FMC2_CLK2_M2C_N 7 AN17
K7 FMC2_HAO02_P 9 AF28
K8 FMC2_HA02_N 9 AF29
K10 FMC2_HAO6_P 9 AK29
K11 FMC2_HAO06_N 9 AK30
K13 FMC2_HA10_P 9 AM33
K14 FMC2_HA10_N 9 AM34
K16 FMC2_HA17_CLK_P 8 AK24
K17 FMC2_HA17_CLK_N 8 AK23
K19 FMC2_HA21_P 9 AF31
K20 FMC2_HA21_N 9 AG31
K22 FMC2_HA23_P 8 AK25
K23 FMC2_HA23_N 8 AL25
K25 FMC2_HB0OO_P_CC 8 AE20
K26 FMC2_HBOO_N_CC 8 AE21
K28 FMC2_HBO06_P_CC 5 AH7
K29 FMC2_HBO06_N_CC 5 AH8
K31 FMC2_HB10_P 5 Al5
K32 FMC2_HB10_N 5 AJ6
K34 FMC2_HB14_P 5 AM6
K35 FMC2_HB14_N 5 AMS5
K37 FMC2_HB17_P_CC 5 AK5
K38 FMC2_HB17 _N_CC 5 AK6
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8.3. Parallel FMC1 Configuration Header

Table 8.3. Parallel FMC1 Configuration Header Pin Connections

J10 Pin Name Signal Name Avant Bank Avant Ball Location
1 VCC_3V30 — —
2 VCC_3V30 — —
3 FMC1_TCK 0 T7
4 FMC1_PG_C2M 0 V4
5 FMC1_PG_M2C 0 w4
6 FMC1_TRST_L — -
7 FMC1_TDI 0 w1
8 FMC1_PRSNT_M2C_L 0 u7
9 FMC1_TDO 0 Vi
10 FMC1_SCL 0 T8
11 GND — —
12 GND — —
13 FMC1_TMS 0 w7
14 FMC1_SDA 0 U8
8.4. Parallel FMC2 Configuration Header
Table 8.4. Parallel FMC2 Configuration Header Pin Connections
J53 Pin Name Signal Name Avant Bank Avant Ball Location
1 VCC_3V30 — —
2 VCC_3V30 — —
3 FMC2_TCK 13 u15
4 FMC2_PG_C2M 13 T18
5 FMC2_PG_M2C 13 T19
6 FMC2_TRST L — —
7 FMC2_TDI 13 ule
8 FMC2_PRSNT_M2C_L 13 T15
9 FMC2_TDO 13 ul7
10 FMC2_SCL 13 R15
11 GND — —
12 GND — —
13 FMC2_TMS 13 W14
14 FMC2_SDA 13 R14

8.5. Raspberry Pl Board GPIO Header

The Avant 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 8.5. Raspberry Pl header Pin Connections

JP26 Pin Name Signal Name Avant Bank Avant Ball Location
1 VCC_3V30! - —
2 VCC_5V00! — —
3 RASP_1002 13 V15
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JP26 Pin Name Signal Name Avant Bank Avant Ball Location
4 VCC_5V00t — —
5 RASP_I003 13 T13
6 GND — —
7 RASP_10042 2 u3
8 RASP_l1014 13 V14
9 GND — —
10 RASP_1015 13 R13
11 RASP_1017 13 V16
12 RASP_I018 14 T12
13 RASP_1027 2 P3
14 GND — —
15 RASP_1022 0 W6
16 RASP_1023 2 P4
17 VCC_3V30! — -
18 RASP_|024 2 N5
19 RASP_|010 2 R6
20 GND — -
21 RASP_I009 2 R5
22 RASP_|025 0 V2
23 RASP_1011 14 U1z
24 RASP_1008 2 PS5
25 GND — —
26 RASP_I007 2 P6
27 RASP_ID_SD 14 T11
28 RASP_ID_SC 14 R12
29 RASP_I005 14 V8
30 GND — -
31 RASP_1006 14 w8
32 RASP_l1012 2 us
33 RASP_I013 14 R9
34 GND — —
35 RASP_1019 14 R11
36 RASP_lO16 0 W2
37 RASP_1026 14 T9
38 RASP_1020 0 T6
39 GND — -
40 RASP_|021 0 ué

Notes:

1. 3.3Vand5V 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.

2. WhenlJP65=1-2

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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8.6. External Flash Configuration Header

Table 8.6. SPI Flash Configuration Header Pin Connections

J3 Pin Name Signal Name Avant Bank Avant Ball Location
1 PROGRAMN 1 R8
2 FLASH_CS! — —
3 - — —
4 DONE 2 u4
5 DQO_MOSI 1 L12
6 INITN 2 T5
7 DQ1_MISO 1 L11
8 CSSPIN 1 P7
9 DQ3 1 L9
10 VCCIO1_IN — —
11 DQ2 1 L10
12 SPI_MCLK 1 P9
13 GND — —
14 GND — —

Note:

1. Connected to Pin 1 of Flash (U4) device.

8.7. PMOD Header

J6 and J7 headers can be used as GPIOs or as a connector for PMOD interface.

Table 8.7. PMOD Header Pin Connections

Pin Name Signal Name Avant Bank Avant Ball Location
1 PMOD2_1 12 P18
2 PMOD2_2 12 N19
3 PMOD2_3 12 N20
4 PMOD2_4 12 P20
16 7 PMOD2_5 12 R17
8 PMOD2_6 12 M19
9 PMOD2_7 12 M20
10 PMOD2_8 12 P19
1 PMOD3_1 12 P14
2 PMOD3_2 12 N15
3 PMOD3_3 12 N16
4 PMOD3_4 12 R16
17 7 PMOD3_5 12 P13
8 PMOD3_6 12 N14
9 PMOD3_7 12 P15
10 PMOD3_8 12 N17
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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 Avant Bank Avant Ball Location
TP_AN13 EPS1_AN13_P 6 AN13
TP_AP13 EPS1_AP13 N 6 AP13
TP_AJ16 EPS2_AJ16_P 6 AJ16
TP_AK16 EPS2_AK16_N 6 AK16
TP_AL13 EPS3_AL13_P 6 AL13
TP_AM13 EPS3_AM13_N 6 AM13
TP_AG15 EPS4_AG15_P 6 AG15
TP_AH15 EPS4_AH15_N 6 AH15
TP_AK13 EPS5_AK13_P 6 AK13
TP_AK12 EPS5_AK12_N 6 AK12
TP_AF15 EPS6_AF15_P 6 AF15
TP_AF16 EPS6_AF16_N 6 AF16
TP_AP12 EPS7_AP12_pP 6 AP12
TP_AN12 EPS7_AN12_N 6 AN12
TP_AH14 EPSS_AH14 P 6 AH14
TP_AG14 EPS8_AG14_N 6 AG14
TP_AP10 EPS9_AP10_P 6 AP10
TP_AP11 EPS9_AP11_N 6 AP11
TP_AK14 EPS10_AK14 P 6 AK14
TP_AK15 EPS10_AK15 N 6 AK15
TP_AE15 EPS11_AE15_P 6 AE15
TP_AD15 EPS11_AD15_N 6 AD15
TP_AL10 EPS12_AL10_P 6 AL10
TP_AL11 EPS12_AL11_N 6 AL11
0v82 VCC_0v82 — -
ov9 VCC_0V90 — —
1V VCC_1V00 — —
1vi VCC_1V10 — —
1v2 VCC_1V20 - -
1v35 VCC_1V35 - -
1V5 VCC_1V50 — —
1v8 VCC_1V80 — —
2V5 VCC_2V50 — —
3V3 VCC_3V30 — —
F1_3Vv3 VFMC1_3V30 — —
F2_3Vv3 VFMC2_3V30 - -
F1_3V3AUX VFMC1_3V30AUX - -
F2_3V3AUX VFMC2_3V30AUX — —
F1_ADJ VFMC1_ADJ — —
F2_ADJ VFMC2_ADJ — —
5V VCC_5V00 — -
12v VCC_12V00 — —
GND6 GND — —
GND7 GND — -
GND8 GND — -
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Pin Name Signal Name Avant Bank Avant Ball Location
GND9 GND — —
GND10 GND — —
GND11 GND — —
GND12 GND — —
GND13 GND — —
GND14 GND — —
GND15 GND — —
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9. Software Requirements

The following software versions are required to develop designs for the Avant Evaluation Board:
e Lattice Radiant Software 2022.1 or later
e Lattice Radiant Programmer 2022.1 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)

Avant Evaluation Board LAV-500E-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 Lattice Avant sysCONFIG User Guide (FPGA-TN-02299)

e Lattice Avant Platform Data Sheet — Overview (FPGA-DS-02107)

e Lattice Avant Platform Data Sheet — Specifications (FPGA-DS-02112)
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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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Revision History

Revision 1.0, January 2023

Section Change Summary
All Production release.
Introduction Updated Figure 1.1. Top View of Avant-E Evaluation Board and Figure 1.2. Bottom View of

Avant Evaluation Board reflecting the most recent revision of the Board.

Revision 0.80, December 2022
Section Change Summary

All Initial Preliminary release.
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