s=LATTICE

CrossLink-NX Voice and Vision Machine
Learning Board

Evaluation Board User Guide

FPGA-EB-02039-1.1

March 2023



CrossLink-NX Voice and Vision Machine Learning Board .':LATT’CE

Evaluation Board User Guide

Disclaimers

Lattice makes no warranty, representation, or guarantee regarding the accuracy of information contained in this document or the suitability of its
products for any particular purpose. All information herein is provided AS IS, with all faults and associated risk the responsibility entirely of the Buyer.
Buyer shall not rely on any data and performance specifications or parameters provided herein. Products sold by Lattice have been subject to limited
testing and it is the Buyer's responsibility to independently determine the suitability of any products and to test and verify the same. No Lattice
products should be used in conjunction with mission- or safety-critical or any other application in which the failure of Lattice’s product could create a
situation where personal injury, death, severe property or environmental damage may occur. The information provided in this document is
proprietary to Lattice Semiconductor, and Lattice reserves the right to make any changes to the information in this document or to any products at
any time without notice.

© 2021-2023 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

2 FPGA-EB-02039-1.1


http://www.latticesemi.com/legal

= LATTICE

Contents
ACTONYMS N THIS DOCUMENT ... .iiiieeeiiiieeitee ettt e e ettt e et e e e st e e e et reeeesaeaaeesasaeeeastaeeeasssaeesnssaeeassseesanssaeessssseeeansseseanssneesnnsnes 5
S (o1 d oo [¥ T 4 T o USROS PPP 6
1.1. [0 a4 =T [} o] s o =Y o] o N PP PP TP 8
N =T Yo 1Y S Y o o B 1T o1 o 1= USSR 9
3. BOAId PrOZIamIMING.....ccccueiiiieiieeiitteetee ettt ettt e et e sttt et esab et e bt e s bt e e bt e s b et e bt e sab et e bt e eabe e ebbesabeeebeesabeeesabe e bt e e saneeneas 10
3.1. Programming CIFCUIT .....ooiiuiiiiiiiieiiiie ettt st st e e s e e s e et e e sba e e e s sab e e e s snae e e snaeeesanraeesannns 10
3.2. Programming the BOAIM ........couuiiiiiiiieiiit ettt ettt ettt eh e st ie e e sab e e bt e sab e e sat e e s abeeeneeesabeesaneesabeeennee s 10
3.2.1. Programming the CrossLink-NX Voice and Vision Machine Learning (Rev B) Board .........c.cccocceveeneenrnenns 12
B @ ¢ T W0 G N D oY =T = Yol T U] o] oo « SRS 14
4.1. HIRES Camera SENSON INTEITACES ....viiuieiiii ettt st e sae e st e e sab e e st e e sateesabeesabeesabaesaseenn 14
4.2. LORES Camera SENSON INTEITACE .iuviiiiiiiiii ettt e st e e sab e e s e beesateesabeesabeesabaesaseens 14
4.3. MiICrophoNE SENSOI INTEITACE ...coiiiiiiiiiit ettt et e st e st e e st e sbeesabeesbeesanee s 14
4.4, ViIAEO OUL INTEITACE ...ttt sttt st e bt e s bt e e bt e s bt e ebee st e e ebeesabeeebeesabeeenneesane 15
D POWET SUPPIY ettt ettt et e sttt et e st e e bt e s bt e e bt e e b et e bt e ea b et e be e e b et e hee e be e e snee e ht e e sabeenheeesnreenaes 16
6. CrossLink-NX 1/0 Ball Mapping t0 CONNECLOIS .......ccuerierieriiriireeieterieriestesteseeesteeesessessessessessesseessensessessessessesssessensens 17
I - 1 (0 1 [ o [Tor- 1 o] £ PO PP ST PTUP ST PP PO PUPPRROPI 21
8.  INPUt SWItChes and PUSHIOULTONS .......coiiiiiiecec et e e st e e et e e e e e tae e e e abeaeeentbeeeenraeeeansaeas 22
S I O 1o [T o= T} o] 4o =Y 4 o) o SRS 23
2] (=T =T ool T OO OO PPN 24
TeChNICAl SUPPOIT ASSISTANCE . .eeeiuiiiitieeiee ettt ettt ettt ettt st e s bt et e e s bt e e b e e s bt e e bt e s beeebee s beeeseesabeeeneesbeeenneennns 25
Appendix A. CrossLink-NX Voice and Vision Machine Learning Board ScChematics .........coceeviienieiniiinieenieeniceneeseeee 26
Appendix B. CrossLink-NX Voice and Vision Machine Learning Board Bill of Materials......c..cccoooeeriiinieiniiinceniienieeee, 37
AV R[] T = 1] o] VT PP T T T TP 44

www.latticesemi.com/legal


http://www.latticesemi.com/legal

= LATTICE

Figures

Figure 1.1. Top View of CrossLink-NX Voice and Vision Machine Learning Board ........c.cccoeveeriiieeieeiieenieenieeeiee e 7
Figure 1.2. Bottom View of CrossLink-NX Voice and Vision Machine Learning Board ..........ccccocueeeveeiiieenieeiniieniee e 7
Figure 3.1, Programming BIOCK .......cuuii ittt et e e e s te e e et te e e e e aaae e s taeeeesstaeeeansseeesrssaeeesnsseeeanssneesnsnes 10
FIBUIe 3.2, STartiNg PrOZramIMIEr ... uueueieiiiiiiuiuiiititiiiti e aas 11
[T U R T T X o =Y T o= w1 L= V= Lo =SSR 11
Figure 3.4. Entering Programming IMOGTE .........ueiieiuiiiiiiiee e ciee ettt e eettee e staee e et e e e s e aeaaeesasaeeeastaeesanssaeesnsaeeesnsseeeanstneesnnsees 12
Figure 3.5. Radiant Programmer — Selecting Device Properties OPtioNs ........ccoceeeeeiiieeiieeniiieeiee et 13
Figure 4.1. HIRES Camera SENSON INTEITACE  ....ccuuiiiiie ettt ettt ettt e et e s e e bt e s bee e bt e sbeeeneeeares 14
Figure 4.2. Upstream CoNNECTOr INTEITACE .....oouuiiiiiiiiiee ettt sttt st e et e b e e bt e s b e e eneeeares 14
Figure 4.3. Microphone SENSOT INTEITACE ....c..viii ittt e s e e et e e e e ta e e e st e e e esstaeeeeaseeeesnsaeeesnsseeeanssaeesnnsees 14
T U N I Yo [T @ LU ol 0} =T = ol TSR 15
FIgure 5.1. POWET SUPPIY BIOCK....ciiiiii ettt ettt e e s re e e et e e e e et e e e satae e e e staeesanssaeessnsaeeesnssaeeanstneesnsnes 16
[T Ul WO O W [ o SRS 26
FIGUIE A.2. BIOCK DIAIam . ..cc ittt ettt st e et e s bt e et e e s ab e e s abeesa b e e s abeesabeeeabeesabeeenseesabeesnseesabeeenneesares 27
FIGUIE A.3. FTDI/USB INTEITACE ....eeueeuieieiesiietieieeteteste et st st et et e st e e st e st e saesaeeseensente st estesaeeseeseenaensessensesaessesseessensensensensens 28
Figure A.4. PMOD CONNECLOIS QNG IVIIC c..veiuiiiiiieeiiteiitee et sit et site et sat e st e st e st e e sabeesaseesabeesaseesabeeenseesabeesaseesabeesnneesares 29
Figure A.5. HYPEIrRAIM @nd GPIO ....couuiiiiiieiieeiteete ettt sttt ettt st e et e s e et e e s bt e s bt e st e e eabeesabeeenbeesabeesaseesabeesnneenares 30
Figure A.6. EVDK aNd HIMaX CAmMEIAs ....cccccuuiiiiieieieiciiiieeee e e e seittteeeeesesettataeeeesssesanssaaseesssasssssassessssssssssnseessssssstenseesssennnsses 31
FIUIE A.7. USB3 QUL ..ouiiiiiiiiiiiiiiiiititiiititiuiti s aas 32
T Ul W T o T o I N =T = ol TSRS 33
Figure A.9. Unused and POWET BanKS .......coouiiiiiiiiie ittt st sttt et e st e e e s b e e sabeesabeesneesares 34
Figure A.10. Power Distribution @nd VCCIO........coouiiiiiiiiieiieeeiee sttt sttt e ettt e st e st e st esab e saseesbeeeseesabeesneenanes 35
FIGUIE A.11. POWET DIQZIam cooeeiiiiiiieiiiteee ettt ettt sttt et e e e st e e e st e e s e e e e s n et e e e an b e e e sennn e e e snreeeesnreeesennneesnnns 36
Tables

Table 2.1. Headers and TESt CONNECELOIS .....ueiiuiiiiieiiiieiie ettt ettt sit et e stt e et s it e e sat e e sateesabeesabeesabeesabeesaseesaseesnseesaseesnneeas 9
Table 5.1. DeVice POWET RAil SUMIMAIY ....cciiiiiiieiiiieccies e ctee ettt e sttt e e et e e e st e e e sbae e e e ssteeesassaeeesnsaeeeenteeesnnseeessnssnenan 16
Table 6.1. Camera Sensor CoNNECtOr PiN MaPPing ...ccc.ueieiciieeeiiieeeiieeescteeeese e e sseteeessaaeesessteeesessaeeesnsaeesssnseeesnsseeessnsseeeas 17
Table 6.2. PMOD CoNNECLOr PiN IMAPPINE . .uvvieeieiiieiiiiieie e e eesiiite et e e e eesttareeeesseseetataeeeeeesensstaeseesesesssssasaesseesssnsseneesesennnnses 18
Table 6.3. HYPEIrRAM Pin VAP PiNg ..eeee i i iiciiiieee e e e ettt e e e e seittae e e e e e eesttaaeeeeeeesastataaeaesesassstseseasesaassssasaesssesasntanneasesesannses 18
Table 6.4. CYUSB3014 Pin MaPPiNg . .ceieeeieiiiieieeeeeieiittteeteeeseiiutaeeeesssesanstasseeessesaassssssssssesassssssessesssssssssessesssesssssssssesssesnnnes 19
Table 6.5. MIPI DPHY EXPANSiON HEAUET .......vueiieiiiiecciiie ettt ettt ettt e e ettt e st e e e saae e e e sste e e sensaeeesanseassnteeesnnsenessnnsnanan 20
Table 7.1. STAtUS LED 1/ IMIBP ..uvieuiiireeereeete et et et et st e ste et ete et e eteeete e be e beeabeeasesasesaeesbeenbeeaseeaseesseabeeabeenseensesasesaeesreenseenns 21
Table 8.1. SWitch and PUShBUTLON [/O IMIBP ...vecviiiiciie ettt ettt ettt eae e e s e e saeesbeebeeaveeaaeetaesbeebeenseenseensesaeesreenseenns 22
Table 9.1. Reference Part NUMDEK ........oi ittt ettt sb et e st e bt e s bt e e bt e e s bee e be e e sbaesbeeesnneenneeas 23

www.latticesemi.com/legal


http://www.latticesemi.com/legal

= LATTICE

Acronyms in This Document

A list of acronyms used in this document.

Acronym Definition

CMOS Complementary Metal-Oxide Semiconductor
CSI-2 Camera Serial Interface

DDR Double Data Rate

DSI Display Serial Interface

FTDI Future Technology Devices International
GPIO General Purpose Input/Output

12C Inter-Integrated Circuit

12S Inter-1C Sound

LDO Low Dropout

LVDS Low-Voltage Differential Signaling

MIPI Mobile Industry Processor Interface

ML Machine Learning

MSPI Master SPI

PMOD Peripheral Module

SMA SubMiniature version A

SPI Serial Peripheral Interface

SSPI Slave SPI

VIP Video Interface Platform

VTT Tracking Termination Voltage
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1. Introduction

This document describes the Lattice Semiconductor CrossLink-NX Voice and Vision Machine Learning Board. The key
component of the board is the CrossLink™-NX FPGA, which receives input from high- and low-resolution cameras and
microphones, and sends video output over USB3. This board is ideal for machine learning applications and features
onboard HyperRAM as well as PMOD (Peripheral Module) connectors for off board support.

The content of this user guide includes descriptions of onboard settings, connectors, programming circuit, a complete
set of schematics, and bill of materials for the CrossLink-NX Voice and Vision Machine Learning Board.

The key features of the CrossLink-NX Voice and Vision Machine Learning Board include:
e  CrossLink-NX FPGA (LIFCL-40-MG289)
e 4-lane MIPI CSI-2 receiver interface for high resolution camera data

e Serial interface for low resolution camera data

12S interface for audio data from two microphones

SPI flash configuration
e  General Purpose Input/Output
e Board Resources
e 2*64 Mb HyperRAM available for ML (Machine Learning) applications
e  Cypress CYUSB3014 for Video Output to PC over USB3
e  Four PMOD connectors expansion headers available
e  Expansion header for Hard MIPI DPHY connectivity
e Programming Circuit
e  From programming software through USB/FTDI interface (JTAG or SPI)
e From onboard Flash
e  SPl external programmer using header

Figure 1.1 and Figure 1.2 show the top and bottom views of the CrossLink-NX Voice and Vision Machine Learning Board
and its key components.
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1.1. Further Information

The following references provide detailed information on the CrossLink-NX Voice and Vision Machine Learning Board
and the CrossLink-NX FPGA device:

e Appendix A. CrossLink-NX Voice and Vision Machine Learning Board Schematics

e Appendix B. CrossLink-NX Voice and Vision Machine Learning Board Bill of Materials

e http://www.latticesemi.com/boards for more information on boards and kits

e  CrossLink-NX Family Data Sheet (FPGA-DS-02049) for details on the CrossLink-NX FPGA

© 2021-2023 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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2. Headers and Jumpers
Table 2.1 lists the headers and jumpers as shown in Figure 1.1.

Table 2.1. Headers and Test Connectors

Part Description Settings (Default first)
J3 FTDI Reset Jumper Open (active FTDI)/Short (reset FTDI)
1 JTAG Header —
J9 Parallel Configuration Header —
J10,J11 Current Measurement Headers Open (functional, attach measurement probes)
J13 USB3 Chip Mode Open (FX_PMODEOQ=Hiz)/Short (FX_PMODEO=V3P3)
J4,15,16,17 | PMOD Headers —
J12 MIPI DPHY Expansion Header —

© 2021-2023 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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3. Board Programming

3.1. Programming Circuit

CrossLink-NX can be programmed with USB through the FTDI/JTAG interface using Lattice Radiant™ programmer
software, or by an external programmer connected to Header J9.

= LATTICE

Figure 3.1 shows the programming block of CrossLink-NX Voice and Vision Machine Learning board.

-
Use

i

FT2232H

(U2)
Port1l

rstit Port 0

Crosslink-NX
(U5)

(=)

SPI

Flash SPI Header
(19)

(U17)

JTAG Header (J1)

Figure 3.1. Programming Block

The FTDI/JTAG interface is used to program both CrossLink-NX and SPI Flash Memory (Macronix 25L12833 128Mb).

3.2. Programming the Board

This section describes the procedure for programming a pattern to the SRAM (volatile) configuration memory of
Crosslink-NX. The Crosslink-NX can be programmed via JTAG, 12C, or SPI interfaces. This section focuses on JTAG
programming via the USB/FTDI interface. For details on the other configuration modes, refer to the sysCONFIG Usage
Guide for Nexus Platform (FPGA-TN-02099).

The board is programmed using Lattice Radiant Programmer software, which can be started as a stand-alone tool or
from a Lattice Radiant project. There is a possibility of needing to press and hold the SW5(PROGRAMN) component to
program the SPI flash of the board.

To program the board:

1. Power ON the board on the EVDK board stack.

2. Start a programming project by launching the tool and initiating a board scan, as shown in Figure 3.2.
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Mew Project:

Project Name: Untitled

Project Location: C:,‘Usersﬂ -

(@ Create a new project from a scan

Cable: [HWAUSBN-28 (FIDD) v | Port: [FTUSB0 v| [ Detectcable

TCK Divider Setting (0-30x): 1 |
() Create a new blank project

Open Project:

() Open an existing programmer project

C:/Usersrsood Documents/20 19 General/Jedi VIP /masashi_demo/Untitled. xcf Browse...

Figure 3.2. Starting Programmer

3.  When the board is successfully scanned, the window shown in Figure 3.3 appears. This interface allows you to
enter the file name.

File Edit View Run Tools Help
DEHE B3R & 36
Enable Status Device Vendor Device Family Device Operation File Name File Date/Time Checksum USERCODE | Cable Setup x
1 Lattice LIFCL LIFCL-40 Fast Configuration .19 General/ledi VIP/masashi_demo/csi2 1tol_demo_NX_impl1_rgb_ch2bit 11/11/1914:30:46 N/A 000000000 || Cable Settings =
Fort
Custom port:
DO |
Programming Speed Settings E
TCK © Use defoult Clock Divider
HOST: ™S ‘ (©) Use custom Clock Divider
PCICOMPUTER
FTDI USB HOST BULD-N # & TOK Divider Setting (0-30%): [1
DOWNLOAD CABLE
CPUMCROPROCESSOR TOK ThS
1/0 Settings
ToI LIFCL-40 @ Use default /O settings
oI TDO © U
©) Use eustom 1/0 settings
RESET
JTAG_EN INITN pin connected
DONE pin connected
TRST pin connected
@ SetTRST high -
[l —— '
Qutput 8 x
Lattice VM Drivers detected (HW-DLN-3C (Paralel), HW-USBN-28 (FTDI))
Programmer device database loaded
output | Td Console
Ready

Figure 3.3. Entering File Name

4. Double click on the Operation field and select the appropriate programming mode. In this example, Fast
Configuration of the SRAM array through JTAG is selected (Figure 3.4).

© 2021-2023 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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[ e S B SIS

g5 BRE B EBV
Ensble Status Device Vendor Device Family Device

1} Lattice LIFCL LIFCL-40 Fast Configuration 19 General/Jedi VIP/masashi_demo/csi2_1tol_demo_NX_impl_1_rgb_ch2.bit 11/11/1914:30:46 N/A 0x00000000 Cable Settings =

Cable Setup

Operation File Name File Date/Time Checksum USERCODE

[ LIFCL - LIFCL-40 - Device Properties.
Port: FTUSB-0 e
General Device Information Custom port:
Device Operation E
Programming Speed Settings =

Target Memory: Static Random Access Memory (SRAM) - © Use defalt Clock Divider
HOST. ") Use custom Clock Divider
PC/COMPUTER. Access Mode: Direct Programming - B .
FTDI USB HOST BULD-IN TCK Divider Setting (0-30x):
DOWNLOAD CABLE Operation: Fast Configuration hd

CPUMICROPROCESSOR
Programming Options 1/0 Settings P
©) Use default 1/0 settings

Programming fle: neral{Jedi VIP masashi_demo/esi2_tto_demo _NX_imel_t_rgb_cha.bit [, © Use custom 10 setings

] Password Protecton Options (Provide key fie if password protection enabied) INITN pin comnect=d
DONE pin connected

TRST pin connected

,
@ Set TRST high 2

« i 3

Output
Latfice VM Drivers detected (HW-DLN-3C (Paralel), HW-USBN-28 (FTDI))
| Programmer device database loader

| output | T Console

Ready

Figure 3.4. Entering Programming Mode
5. After this, clicking on the program button to configure the Crosslink-NX on the board.

3.2.1. Programming the CrossLink-NX Voice and Vision Machine Learning (Rev B) Board
1. To program the CrossLink-NX Voice and Vision Machine Learning (Rev B) SPI flash:
Ensure that the CrossLink-NX Voice and Vision Machine Learning (Rev B) device SRAM is erased.

2. Inthe Radiant Programmer main interface, right-click the CrossLink-NX Voice and Vision Machine Learning (Rev B)
row and select Device Properties.

3.  Apply the settings below:
a. Under Device Operation, select the options below:
e  Port Interface — JTAG2SPI
e Target Memory — SPI FLASH
e Access Mode — Direct Programming
e  Operation — Erase, Program, Verify
b. Under Programming Options, select the CrossLink-NX Voice and Vision bit file (*.bit) for the Programming File.

c. For SPI Flash Options, make the selections as shown in Figure 3.5.

© 2021-2023 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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B3 LIFCL - LIFCL-40 - Device Properties ? *

General Device Information

Device Operation

Target Memory: External SPI Flash Memory (SPI FLASH) -
Port Interface: JTAG2SPI o
Access Mode: Direct Programming 7
Operation: Erase,Program, Verify hi

Programming Options

Programming file: Eﬂ'edi_human_count_vnv_impl_vnv.bit

SPI Flash Options

Family: SPI Serial Flash hd
Vendor: Macranix =
Device: Mx25L12833F d
Package: 8-pin SOP -
5PI Programming
Data file size (Bytes): | 1039425 | [ Load from Fie
Start address (Hex): 0x00000000 A
End address (Hex): 0x00100000 hd

|:| Erase SPI part on programming error

[ secure 5PI flash golden pattern sectors

0K Cancel

Figure 3.5. Radiant Programmer — Selecting Device Properties Options

d. Click Load from File to update the data file size (Bytes) value.
e. Ensure that the following addresses are correct:
e  Start Address (Hex) — 0x00000000
e End Address (Hex) — 0x00100000
4. Click OK.

Note: Whenever you encounter an issue while programming the Crosslink-NX or the SPI Flash of the VVML Board via
Slave SPI, you can try to press the SW5 (PROGRAMN) push button switch before clicking the Program button and hold it
until you see the Operation Successful Message in the Radiant Programmer log window.

© 2021-2023 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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4. CrossLink-NX Interface Support

The CrossLink-NX Voice and Vision Machine Learning board supports various onboard interfaces and external

interfaces. The sections below describe key onboard interfaces supported on CrossLink-NX Voice and Vision Machine
Learning board.

4.1. HiRes Camera Sensor Interfaces

Figure 4.1 shows the block diagram of the camera sensor interface. The Sony IMX258 image sensor is used as the input
source on the camera sensor connector. The data path interface between the camera sensor module and CrossLink-NX
is CSI-2. The cameras are configured using I°C interface from the Crosslink-NX.

CSI-2 Interface

HiRes Camera Sensor | CAM1 CNTL LIFCL-40-MG289
Connector (CN1) (U5)

2
1°C Interface n
»

Figure 4.1. HiRes Camera Sensor Interface

4.2. LoRes Camera Sensor Interface

Figure 4.2 shows the block diagram of the camera sensor interface. The HiMax HM360 image sensor is used as the
input source on the camera sensor connector. The data path interface between the camera sensor module and
CrossLink-NX is serial differential. The cameras are configured using I1°C interface from the Crosslink-NX.

Diff CLK/Data

LoRes Camera Sensor | _ CAM CNTL LIFCL-40-MG289
Connector (U24) (U5)

I°C Interface

Figure 4.2. Upstream Connector Interface

4.3. Microphone Sensor Interface

Figure 4.3 shows the block diagram of the microphone sensor interface. The microphone sensors are Knowles

SPHO645LM4H. There are two sensors on opposite sides of the board. The sensors share the 12S bus to the Crosslink-NX
FPGA, which is the I12S master.

Microphone
Sensor (U6)
1’s
o LIFCL-40-MG289
" (Us)
Microphone
Sensor (U7)

Figure 4.3. Microphone Sensor Interface
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4.4. Video Out Interface

Figure 4.4 shows the block diagram of the video out interface. Video data from the Crosslink-NX FPGA is sent to the
CYUSB3014, which processes the data and sends it out via USB3.

Data and
LIFCL-40-MG289 Control

(U5)

CYUSB3014 | USB3Bus USB3 (18)
(U13) b 7

»
| ot

Figure 4.4. Video Out Interface
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5. Power Supply

The power supply to the CrossLink-NX Voice and Vision Machine Learning Board is provided through the J2 or J8 USB
connectors. If either or both USB ports are connected to a powered cable, the board powers up.

Figure 5.1 shows the power supply block of CrossLink-NX Voice and Vision Machine Learning Board. The 5 V supply is
supplied via USB, and then board converters create the remaining 3.3V, 2.8V, 1.8V, 1.2V, and 1.0 V supplies required
by the board components. Each I/O and core voltage rail on the board is accessible through a test point on the board.

J2-USB2
and/or
J8—USB3 Torex V3P3
VPO Switcher | +33v
+50V 5.0->33
(U18)
NCP114 LDO ETDI Mics
Torex V1PO 3.3->2.8 V2p8 HyperRAM,
Switcher [ +10v (U19) 428V Flash, USB3
V5P0 L teoV ,
5.0->1.0 Driver
(U23)
V2pP8
— | Cameras
V1P8 V1P8 V3P3 V1P8 (CN1
Torex V1P2 u24)
V5P0 Switcher | vipr2 VIP8_DPHY VCCAUX  VCC VCCIOO
+1.2V
5.0->12 —= V1PO_DPHY
(U22) VCCIO1 ——V3P3
V3p3——]vcCIo?
LIFCL40 (U5)
V5PO [ Torex
Switcher V3p3——VCCIO6
vceio2 V3P3
5.0->1.8
(U21) VCeios VCCIo4 VCCIo3
V1P8
+1.8 V

Figure 5.1. Power Supply Block

Table 5.1 lists the board voltage rails, including the rail source voltage, test point number, and voltage on net.

Table 5.1. Device Power Rail Summary

Voltage Rail Source Rail Voltage on Net (V) Status LED LED Color
V5P0 usB 5.0 D9 Blue
V3P3 V5P0O 3.3 D10 Blue
V2P8 V3P3 2.8 — —
V1P8 V5P0 1.8 D11 Green
V1P2 V5P0O 1.2 — —
V1PO V5P0 1.0 — —
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6. CrossLink-NX 1/0 Ball Mapping to Connectors

Table 6.1. Camera Sensor Connector Pin Mapping

CN1 u24
Pin Num Net Name Ball Num Pin Num Net Name Ball Num

— — 1 V2P8 —
2 CAMO_CLKN E2 2 GND —
3 CAMO_CLKP D1 3 HM_CP T1
4 GND — 4 HM_CN R1
5 CAMO_3N c2 5 GND —
6 CAMO_3P B1 6 HM_DP R2
7 GND — 7 HM_DN P2
8 CAMO_1IN D2 8 GND —
9 CAMO_1P Cc1 9 — —
10 GND — 10 — —
11 CAMO_ON F2 11 GND —
12 CAMO_OP E1l 12 V1P8 —
13 GND — 13 V1P2 —
14 CAMO_2N G2 14 GND —
15 CAMO_2P F1 15 HM_MCLK M13
16 GND — 16 HM_PCLK M12
17 GND — 17 HM_CTX_SELO u14
18 V2P8 — 18 HM_INT T15
19 — — 19 HM_SDA T14
20 CAMO_MCLK M14 20 HM_SCL u12
21 CAM_FRAME_SYNC P15 21 HM_HSYNC u13
22 12CO_SDA u1s 22 HM_VSYNC N13
23 12C0_SCL R15 23 HM_TRIG N12
24 CAM_RESET N15 24 GND —
25 V1P2 — 25 HM_CLK_SEL T13
26 V1P8 - 26 HM_CLK_RTC P12
27 GND - 27 HM_FAE T12
28 GND — 28 HM_XSDN P11
29 V2P8 — 29 HM_XSLEEPN N11
30 GND — 30 HM_STROBE P10
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PMODO (J4) PMOD1 (J5) PMOD?2 (J6) PMODS3 (J7)

Pin Ball Pin Ball Pin Ball Pin Ball
Num Net Name Num Num Net Name Num Num Net Name Num | Num Net Name Num
1 PMODO_1 D7 1 PMOD1_1 F7 1 PMOD2_1 L13 1 PMOD3_1 117
2 PMODO_2 D6 2 PMOD1_2 F6 2 PMOD2_2 L12 2 PMOD3_2 J16
3 PMODO_3 E7 3 PMOD1_3 H3 3 PMOD2_3 L11 3 PMOD3_3 J15
4 PMODO_4 E6 4 PMOD1_4 H4 4 PMOD2_4 L10 4 PMOD3_4 114
5 GND — 5 GND — 5 GND — 5 GND —
6 V3P3 — 6 V3P3 — 6 V3P3 — 6 V3P3 —
7 PMODO_7 D4 7 PMOD1_7 G7 7 PMOD2_7 K11 7 PMOD3_7 J13
8 PMODO_8 D5 8 PMOD1_8 G6 8 PMOD2_8 K10 8 PMOD3_8 J12
9 PMODO_9 ES 9 PMOD1_9 H7 9 PMOD2_9 K17 9 PMOD3_9 J11
10 PMODO_10 E4 10 | PMOD1_10 H8 10 PMOD2_10 | K16 10 | PMOD3_10 | J10
11 GND — 11 GND — 11 GND — 11 GND —
12 V3P3 — 12 V3P3 — 12 V3P3 — 12 V3P3 -

Table 6.3. HyperRAM Pin Mapping
HyperRAMO (U8) HyperRAML1 (U9)

Pin Name/Num Net Name Ball Num Pin Name/Num Net Name Ball Num
RFU1/A2 — — RFU1/A2 — —
RFU2/A5 — — RFU2/A5 — —

CS#/A3 HRO_CS N5 CS#/A3 HR1_CS T9
RESET#/A4 HRO_RST P5 RESET#/A4 HR1_RST P7
CK#/B1 HRO_CKN P4 CK#/B1 HR1_CKN U1l
CK/B2 HRO_CK R4 CK/B2 HR1_CK T11
VSS/B3 GND — VSS/B3 GND —
VssQ/C1 GND — VSsSQ/C1 GND —
VSSQ/ES GND — VSSQ/E5 GND —
VCC/B4 VCCIO4 - VCC/B4 VCCIO4 -
VCCQ/E4 VCCIO4 — VCCQ/E4 VCCIO4 —
vccaQ/D1 VCCIO4 — vVCccQ/D1 VCCIO4 —
RFU3/B5 — — RFU3/B5 — —
RFU4/C2 - - RFU4/C2 - -
RFU5/C5 — — RFU5/C5 — —
RWDS/C3 HRO_RW ua RWDS/C3 HR1_RW N7
DQO/D3 HRO_DQO us DQO/D3 HR1_DQO P8
DQ1/D2 HRO_DQ1 ue DQ1/D2 HR1_DQ1l N8
DQ2/c4 HRO_DQ2 T6 DQ2/C4 HR1_DQ2 U9
DQ3/D4 HRO_DQ3 N6 DQ3/D4 HR1_DQ3 u10
DQ4/D5 HRO_DQ4 P6 DQ4/D5 HR1_DQ4 T10
DQ5/E3 HRO_DQ5 u7 DQ5/E3 HR1_DQ5 R10
DQ6/E2 HRO_DQ6 us DQ6/E2 HR1_DQ6 P9
DQ7/E1 HRO_DQ7 T7 DQ7/E1 HR1_DQ7 N9
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Table 6.4. CYUSB3014 Pin Mapping

CYUSB3014 (U13) CYUSB3014 (U13)
Pin Name/Num Net Name Ball Num Nam[:el/nNum Net Name Ball Num
PCLK_CLK FX_PCLK K1 SSTX- USB3_SSTXN USB3:SSTX-
RESETN FX_RSTN N1 SSTX+ USB3_SSTXP USB3:SSTX+
CTLO_SLCSN FX_CTLO_SLCSN F7 D+ USB3_DP USB3:D+
CTL1_SLWRN FX_CTL1_SLWRN F6 D- USB3_DN USB3:D-
CTL2_SLOEN FX_CTL2_SLOEN H3 FSLCO GND —
CTL3_SLRDN FX_CTL3_SLRDN H4 FSLC1 GND —
CTL4_FLAGA — — FSLC2 V3P3 —
CTL5_FLAGB FX_CTL5_FLAGB G7 CLKIN MSTCLK_FX3 0SC_19M2:0UT
CTL6_GPIO — — CLKIN_32 CLK_32MHZ 0SC_32768:0UT
CTL7_PKTENDN FX_CTL7_PKTENDN G6 TDI — TP14
CTL8_GPIO FX_CTL8_GPIO H7 TDO — TP15
CTL9_GPIO — — TRSTN — TP16
CTL10_GPIO — — T™MS — TP17
CTL11_A1 FX_LV M3 TCK — TP18
CTL12_AO FX_FV M4 060_CHGDET — —
INTN_CTL15 FX_INTN_CTL15 H8 PMODEO FX_PMODEO —
GPIO_I2SCLK FX_GPIO_I2SCLK L5 PMODE1 FX_PMODE1 —
GPIO_I2SSD FX_GPIO_I2SSD L7 PMODE2 FX_PMODE2 —
GPIO_I2SWS FX_GPIO_I2SWS L6 R_USB2 GND —
SPISCK_UARTRTS_GPIO — — R_USB3 GND —
SPISSN_UARTCTS_GPIO — — NC — -
SPIMISO_UARTTX_GPIO FX_SPIMISO_UARTTX K6 VBATT V5P0 —
SPIMOSI_UARTRX_GPIO FX_SPIMOSI_UARTRX K7 VBUS V5P0 —
GPIO_I2SMCLK FX_GPIO_I2SMCLK H13 AVDD V1pP2 —
GPIO — — CcvDDQ V3P3 -
12C_SCL FX_12C_SCL M1 U3TXvDDQ V1P2 -
I12C_SDA FX_I2C_SDA M2 U3RXVDDQ V1P2 —
DQO FX_DO G11 VDD-1:VDD-8 V1pP2 —
DQ1 FX_D1 G10 VIO1-1:VIOS5 V3P3 —
DQ2 FX_D2 G13 VSS1:VSS14 GND -
DQ3 FX_D3 G12 AVSS GND -
DQ4 FX_D4 Gl6 u3vssa GND —
DQ5 FX_D5 G15 — — —
DQ6 FX_D6 F16 — — —
DQ7 FX_D7 F17 — — —
DQ38 FX_D8 F11 — — -
DQ9 FX_D9 E14 — — —
DQ10 FX_D10 E16 — — —
DQ1l1 FX_D11 E15 — — —
DQ12 FX_D12 D17 - — —
DQ13 FX_D13 N3 — — —
DQ14 FX_D14 N2 — — —
DQ15 FX_D15 P1 — — —
DQ16:DQ31 — — — — —
XTALIN — — — — —
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CYUSB3014 (U13) CYUSB3014 (U13)
Pin Name/Num Net Name Ball Num Nam':;Num Net Name Ball Num
XTALOUT — — — — —
OTG_ID USB_OTG USB3:0TG — — —
SSRX- USB3_SSRXN USB3:SSRX- — — —
SSTX+ USB3_SSRXP USB3_SSRX+ — — —
Table 6.5. MIPI DPHY Expansion Header
J12
Pin Num Net Name Ball Num
1 GND —
2 GND —
3 DPHY1_CKP A4
4 DPHY1_DP1 A5
5 DPHY1_CKN B4
6 DPHY1_DN1 B5
7 GND _
8 GND _
9 DPHY1_DPO A3
10 DPHY1_DP2 A2
11 DPHY1_DNO B3
12 DPHY1_DN2 B2
13 GND —
14 GND —
15 12C_DPHY1_SCL T17
16 DPHY1_DP3 A6
17 12C_DPHY1_SDA T16
18 DPHY1_DN3 B6
19 V3P3 —
20 GND —
SH1 GND —
SH2 GND —
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7. Status Indicators

The LED status indicators on the board show the application status. Table 7.1 lists the status LED 1/0 map.
Table 7.1. Status LED 1/0 Map

Net Name LED Connector/Pin Color
LEDO D1 H1 Green
LED1 D2 11 Green
LED2 D3 H5 Green
LED3 D4 H6 Green
LED4 — Red 17
LED4 — Green D5 J6 RGB
LED4 — Blue J2

LEDS — Red J3
LEDS — Green D6 14 RGB
LEDS — Blue J5

© 2021-2023 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal
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8. Input Switches and Pushbuttons

Table 8.1 below lists all input switches and pushbuttons. This board has one 4 input slider switch and 5 pushbuttons.

Table 8.1. Switch and Pushbutton 1/0 Map

Net Name Component Connector/Pin
SWITCHO SW1 R5
SWITCH1 SW1 T4
SWITCH2 SW1 R7
SWITCH3 SW1 T8
PUSHBUTTONO SW2 K2
PUSHBUTTON1 SW3 L1
GSRN Sw4 L2
PROGRAMN SW5 D13
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9. Ordering Information

This board is included as a part of a kit, and not available as a separate item. The below part number is for reference
only, so it is clear which board is described in this document. Visit www.latticesemi.com/boards for the latest ordering
information.

Table 9.1. Reference Part Number
Description Ordering Part Number

CrossLink-NX Voice and Vision Machine Learning Board LIFCL-VVML-EVN
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References

For more information, refer to CrossLink-NX Family Data Sheet (FPGA-DS-02049).
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Technical Support Assistance

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

For frequently asked questions, refer to the Lattice Answer Database at
www.latticesemi.com/Support/AnswerDatabase.
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Appendix A. CrossLink-NX Voice and Vision Machine Learning Board Schematics
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Figure A.8. Flash Interface
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Figure A.9. Unused and Power Banks
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© 2021-2023 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-02039-1.1

35


http://www.latticesemi.com/legal

CrossLink-NX Voice and Vision Machine Learning Board

Evaluation Board User Guide

= LATTICE

J2-USB2
and/or
18- USB3 T'Orex vip3
V5PO Switcher +3.3V
+5.0V 5.0->3.3
(U18)
NCP114 LDO FTDI, Mics,
Torex V1PO 3.3->2.8 Vaps HyperRAM,
Vero Switcher | 4+1.0v (U19) ey Flash, USB3
5.0->1.0 I Driver
(U23)
v2ps Cameras
V1p8 V1pP8 V3p3 ViP8 (CN1,
Torex ViP2 u24)
V5PO Switcher V1P2 V1P8_DPHY VCCAUX vce  vccioo
+12V
5.0->1.2 —==— —Vv1P0O_DPHY
(U22) veeiol V3P3
V3P3 vccio7
LIFCL40 (U5)
V5PO Torex
(U21) vccios vccioa vccios
V1P8
+1.8V
= LATTICE
[ ]
Lattice Semiconductor Applications
http:/www.latticesemi.com/Support
Title
Power Diagram

Project

Size
B

Crosslink-NX Voice and Vision ML Board Board Rev B

SchematicRev 1.0

|Date: _November 18, 2020
I

T Sheet 11_of 11
T

Figure A.11. Power Diagram

36

© 2021-2023 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-02039-1.1


http://www.latticesemi.com/legal

= LATTICE

Appendix B. CrossLink-NX Voice and Vision Machine Learning Board Bill of Materials

. Part i
Item | Reference Qty Part PCB Footprint | Comments Number Manufacturer Description
camconn Kyocera
1 | on 1 | imx258_1 | camconn - 245804030 | InternationalInc. | o\ repT 30P0S SMD
- 000829+ Electronic
x30
Components
2 C1,C14 2 4.7uF C0603 — LMK1078) Taiyo Yuden CAP CER 4.7UF 10V X5R 0603
475KA-T
GRM155R6 Murata
3 C2,C3,c4,C5,C6,C7,C8,C9,C11,C13,C15,C17 12 0.1uF C0402 — 1H104KE1 . CAP CER 0.1UF 50V X5R 0402
Electronics
4D
Panasonic
ECJ- . CAP CER 4.7UF 6.3V X5R
4 C10,C12 2 4.7uF C0603 — 1VBOJA75K Electronic 0603
Components
5 Cci6 1 1uF C0402 — 323012105 Wourth Elektronik CAP CER 1UF 10V X5R 0402
C0402C180
6 C18,C19 2 18pF C0402 — K3GAC786 Kemet CAP CER 18PF 25V NP0 0402
7
7 C20,C24,C32,C35,C38,C€41,C44,C54,C68,C74,C81,C82,C94,C103, 15 4.7uF C0603 _ LMK107BJ Taiyo Yuden CAP CER 4.7UF 10V X5R 0603
C113 475KA-T
C21,C25,C26,C30,C31,C34,C36,£37,C39,C40,C42,C43,C45,C46, CO603X5R1
C50,€53,C55,€57,C58,€60,C62,C64,C67,C69,C71,C72,C75,C76, .
8 C79.C80,C97,C98,C114,C123,C124,C125,C126,C127,C128,C132, 41 0.1uF C0201 2104K03OB TDK Corporation CAP CER 0.1UF 16V X5R 0201
C135
CLO5B104K | Samsung Electro-
9 C22,C23,C27,C28 4 0.1uF cc0402 ASNNNC Mechanics CAP CER 0.1UF 25V X7R 0402
CCO0603KR
10 C29,C33 2 220pF C0603 — X7R9BB22 Yageo CAP CER 220PF 50V X7R
1 0603
CCO402KR
11 C47,C48,C49,C115 4 10nF RLP-130-A — X7R7BB10 Yageo SQSZCER 10000PF 16V X7R
3
GRM155R6 Murata
12 C51,C59,C61,C63,C65,C73 6 4.7uF C0402 - 1A475MEA . CAP CER 4.7UF 10V X5R 0402
Electronics
AD
13 C52,C56,C66,C70,£99,C101,C110 7 1uF C0603 — I(“;IS'T(%AO;W Taiyo Yuden CAP CER 1UF 25V X7R 0603
CLO5B104K | Samsung Electro-
14 C77,C78 2 100nF C0402 - ASNNNC Mechanics CAP CER 0.1UF 25V X7R 0402
CCO0603KR
C83,C84,C85,C86,£87,£88,£89,€90,C91,€92,€93,C95,C96,C100, _
15 C102,C104,C105,C106,C107,C108,C109,C111,C112 23 0.1uF C0603 Z7RSBBIO Yageo CAP CER 0.1UF 25V X7R 0603
16 Cl16 1 1uF RLP-130-A — (8)22012105 Wourth Elektronik CAP CER 1UF 10V X5R 0402
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Part

Item | Reference Qty Part PCB Footprint | Comments Number Manufacturer Description
CLO5B104K | Samsung Electro-
17 | c117 1 100nF RLP-130-A — ASNNNC Mechanics CAP CER 0.1UF 25V X7R 0402
18 | C118,C119,C120 3 20pF RLP-132 DNL — — —
19 | C129,C130,C142,C150,C151,C152 6 | 10uF C0402 — CLOSALDS | Samsung Electro- | b cep 10uF 10v X5R 0402
MP8NUBS8 Mechanics
20 | C131,C133,C134,C136 4 | o1uF RLP-130-A - CLOSBLOAK | Samsung Electro- | ¢xp cgp 0,1yF 25v X7R 0402
ASNNNC Mechanics
CLO5A106 Samsung Electro-
21 C137,C138 2 10uF C0402 — MPSNUBS Mechanics CAP CER 10UF 10V X5R 0402
C0603X5R1
22 | €139,C140 2 100nF €0201 - C104K030B | TDK Corporation CAP CER 0.1UF 16V X5R 0201
C
GRM155R6 Murata
23 C141,C147,C148,C149 4 4.7uF C0402 — 1A475MEA . CAP CER 4.7UF 10V X5R 0402
AD Electronics
24 | c143 1 1uF €0402 - 322012105 Wurth Elektronik CAP CER 1UF 10V X5R 0402
GRM155R6 Murata
25 | c144 1 4.7uF €0402 — 1A475MEA ) CAP CER 4.7UF 10V X5R 0402
Electronics
AD
CL10A226 Samsung Electro-
26 C153,C154 2 22uF C0603 MQSNRNC Mechanics CAP CER 22UF 6.3V X5R 0603
27 | D1,D2,D3,D4,D8,D11 6 LED_GREE | /pr1608 — 150060GS7 | \y/\,rth Elektronik LED GREEN CLEAR 0603 SMD
N_0603 5000
150141M 150141M1 .
28 D5,D6 2 173100 RGBOPT2 — 73100 Wourth Elektronik LED RGB CLEAR 3528 SMD
LED_RED_ _ 150060RS7 )
29 | D7 1 0603 APT1608 000 Wurth Elektronik LED RED CLEAR 0603 SMD
LED_BLUE 150060BS7 )
30 D9,D10 2 0603 APT1608 5000 Wourth Elektronik LED BLUE CLEAR 0603 SMD
SOD323_BAT60 BAT60AE6 Infineon DIODE SCHOTTKY 10V 3A
31 b12,013 2 BAT60A A B 327HTSA1 Technologies SOD323-2
BLM31KN BLM31KN1 | Murata FERRITE BEAD 120 OHM
32| FBl 1 1215N1L | CLM4LP - 21SN1L Electronics 1206 1IN
Header hdr_amp_8722 002228408 CONN HEADER VERT 8POS
3|1 S 0.8 1x8_100 DNL 1 Molex 2.54MM
USB_MIC Used USB | 15118103- | Amphenol icc CONN RCPT USB2.0 MICRO B
34 J2 1 RO - MICRO_TYPE_B 2.0 Micro 0001LF (FCl) SMD R/A
Type B
DEFAULT : 613002111 . CONN HEADER VERT 2POS
35 J3,)113 2 CON2 CON2 OPEN 21 Wourth Elektronik 2 54MM
36 1415 5 PMOD skt_sullins_PBC ) PBCO6DBA Sullins Connector CONN HEADER R/A 12P0OS
! 2x6 06DBAN N Solutions 2.54MM
37 1617 2 PMOD skt_sullins_PPP _ PPPCO62LJ Sullins Connector CONN HDR 12P0S 0.1 GOLD
! 2x6 CO62LJBN-RC BN-RC Solutions PCB R/A
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. Part A
Item | Reference Qty Part PCB Footprint | Comments Number Manufacturer Description
. Used USB
38 18 1 USB3 USB3_MicroB_ 3.0 Micro GSB343K3 Amphenol ICC CONN RCPT USB3.0 MICRO B
Type3 3HR SMD R/A
Type B
39 |19 1 :;ader-z Header 2x7 DNL - - -
DEFAULT : 613002111 . CONN HEADER VERT 2POS
40 J10,J11 2 CON2 CON2 OPEN 21 Wourth Elektronik 2 5AMM
LSHM-
LSHM-110-
110-02-5- CONN SELF-MATE 20P0OS
41 J12 1 L-DV-A-S- LSHM-110_DV - 2255KLTDRV Samtec Inc. SMD GOLD
K-TR
2200hm BLM18AG2 | Murata FERRITE BEAD 220 OHM
42 LLL2 2 500mA FB0603 B 21SN1D Electronics 0603 1LN
2200hm BLM15AX2 Murata FERRITE BEAD 220 OHM
43 L3,L4,L5 3 500mA FB0402 - 21SN1D Electronics 0402 1LN
2200hm BLM15AX2 | Murata FERRITE BEAD 220 OHM
a4 L6,L7.L8 3 500mA FB0402 - 21SN1D Electronics 0402 1LN
45 QLQ2 ) 2N2222/S MMBT2222ALT _ MMBT222 ON TRANS NPN 40V 600MA
! 07123 -1 2ALT1G Semiconductor SOT23
Panasonic
EXB- EXB- . RES ARRAY 8 RES 1K OHM
46 RN1 1 JHVI02)V EXB-2HV — IHVI02V Electronic 1506
Components
Panasonic
ERJ- . RES SMD 4.7K OHM 5%
47 R1,R2,R3,R82,R83,R85,R110 7 4.7k R0402 — 2GEIAT2X Electronic 1/10W 0402
Components
Panasonic
ERJ- . RES SMD 2.2K OHM 1%
48 R4,R9,R16,R107 4 2.2k R0402 — JRKE2201X Electronic 1/10W 0402
Components
Panasonic
ERJ- . RES SMD 33 OHM 1% 1/10W
49 R5 1 33 R0402 — JRKF33ROX Electronic 0402
Components
Panasonic
ERJ- . RES SMD 0 OHM JUMPER
50 R6,R7,R8,R86,R87,R88,R89,R90 8 0 R0402 — 2GEOROOX Electronic 1/10W 0402
Components
Panasonic
ERJ- . RES SMD 12K OHM 1%
51 R10 1 12k R0402 - IRKF1202X Electronic 1/10W 0402
Components
Panasonic
ERJ- . RES SMD 22 OHM 1% 1/10W
52 R11,R65,R67 3 22 R0402 - JRKE22ROX Electronic 0402
Components
RCO402FR- RES SMD 10K OHM 1%
53 R12,R13,R14,R52,R56,R58,R74,R78,R79,R80 10 10k R0402 - 0710KL Yageo 1/16W 0402
RCO402FR- RES SMD 10K OHM 1%
54 R15 1 10k R0402 - 0710KL Yageo 1/16W 0402
RCO402FR- RES SMD 22.1K OHM 1%
55 R17 1 22.1k R0402 — 0722K1L Yageo 1/16W 0402
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. Part A
Item | Reference Qty Part PCB Footprint | Comments Number Manufacturer Description
Panasonic
ERJ- . RES SMD 0 OHM JUMPER
56 R19,R20,R21,R22,R23,R24,R25,R111 8 0 R0201 DNL 1GNOR0OC Electronic 1/20W 0201
Components
Panasonic
ERJ- . RES SMD 0 OHM JUMPER
57 R26,R27,R28,R29,R30,R31,R32,R112 8 0 R0201 - 1GNOROOC Electronic 1/20W 0201
Components
RCO201FR- RES SMD 33 OHM 1% 1/20W
58 R33 1 33 R0201 — 0733RL Yageo 0201
RCO201FR- RES SMD 22 OHM 1% 1/20W
59 R34,R35 2 22 R0201 - 0722RL Yageo 0201
Panasonic
ERJ- . RES SMD 4.7K OHM 5%
60 R36,R37,R38,R39 4 4.7k R0402 - 2GEJAT2X Electronic 1/10W 0402
Components
CRCWO0603 ) RES SMD 4.7K OHM 1%
61 R40,R41,R42,R43 4 4.7k R0603 - AKTOEKEA Vishay Dale 1/10W 0603
Panasonic
ERJ- . RES SMD 1K OHM 1% 1/10W
62 R44,R45,R46,R48,R49,R50,R68 7 1k R0402 — JRKEL001X Electronic 0402
Components
Panasonic
ERJ- . RES SMD 0 OHM JUMPER
63 R47,R51,R93 3 0 R0402 — >GEOROOX Electronic 1/10W 0402
Components
RCO402FR- RES SMD 100 OHM 1%
64 R53,R57,R59,R81 4 100 R0402 — 07100RL Yageo 1/16W 0402
Panasonic
ERJ- . RES SMD 4.7K OHM 5%
65 R54,R55,R60,R61,R62,R63,R124,R128,R129 9 4.7k R0402 - JGEIAT2X Electronic 1/10W 0402
Components
Panasonic
ERJ- . RES SMD 100K OHM 1%
66 R64,R66 2 100k R0402 — JRKF1003X Electronic 1/10W 0402
Components
Panasonic
ERJ- . RES SMD 4.7K OHM 5%
67 R69,R72 2 4.7k R0402 - 2GEJAT2X Electronic 1/10W 0402
Components
RCO402FR- RES SMD 6.04K OHM 1%
68 R70 1 6.04k R0402 — 076K0AL Yageo 1/16W 0402
RCO402FR- RES SMD 200 OHM 1%
69 R71 1 200 R0402 — 07200RL Yageo 1/16W 0402
Panasonic
ERJ- . RES SMD 0 OHM JUMPER
70 R73 1 0 R0402 — 2GEOROOX Electronic 1/10W 0402
Components
Panasonic
ERJ- . RES SMD 2.2K OHM 1%
71 R75,R77 2 2.2k R0402 — JRKF2201X Electronic 1/10W 0402
Components
Panasonic
ERJ- . RES SMD 0 OHM JUMPER
72 R76 1 0 R0402 — 2GEOROOX Electronic 1/10W 0402
Components
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. Part A
Item | Reference Qty Part PCB Footprint | Comments Number Manufacturer Description
Panasonic
ERJ- R RES SMD 1K OHM 1% 1/10W
73 R84 1 1k R0402 DNL JRKF1001X Electronic 0402
Components
RLO603FR- RES 0.1 OHM 1% 1/10W
74 | R91,R92,R97,R98,R99,R100,R101,R102,R103,R104 10 0.1 RO603 — 070RLL Yageo 0603
Panasonic
ERJ- . RES SMD 0 OHM JUMPER
75 R94,R95,R96 3 0 R0402 DNL 2GEOROOX Electronic 1/10W 0402
Components
RLO603FR- RES 0.1 OHM 1% 1/10W
76 R105 1 0.1 R0603 DNL 070R1L Yageo 0603
Panasonic
ERJ- . RES SMD 1K OHM 1% 1/10W
77 R106 1 1k R0603 - 3EKF1001V Electronic 0603
Components
Panasonic
ERJ- . RES SMD 1K OHM 1% 1/10W
78 R108,R109 2 1k R0402 - JRKF1001X Electronic 0402
Components
RCO603JR- RES SMD 0 OHM JUMPER
79 R113,R114,R117 3 0 R0603 DNL 070RL Yageo 1/10W 0603
RCO603JR- RES SMD 0 OHM JUMPER
80 R115,R116 2 0 R0O603 — 070RL Yageo 1/10W 0603
RCO402FR- RES SMD 10K OHM 1%
81 R118,R122,R125,R127 4 10K R0402 - 0710KL Yageo 1/16W 0402
Panasonic
ERJ- . RES SMD 0 OHM JUMPER
82 R119 1 0 R0402 — 2GEOROOX Electronic 1/10W 0402
Components
CRCWO0603 ] RES SMD 4.7K OHM 1%
83 R120,R121 2 4.7k R0603 — AKTOFKEA Vishay Dale 1/10W 0603
RCO402FR- RES SMD 10K OHM 1%
84 R123 1 10k R0402 — 0710KL Yageo 1/16W 0402
Panasonic
ERJ- . RES SMD 0 OHM JUMPER
85 R126 1 0 R0402 DNL 2GEOROOX Electronic 1/10W 0402
Components
416131160 . SWITCH SLIDE DIP SPST
86 SW1 1 SW-DIP4 416131160804 — 304 Wourth Elektronik 25MA 24V
. 434153017 . SWITCH TACTILE SPST-NO
87 SW2 1 PBO 4psmd_switch — 835 Wourth Elektronik 0.05A 12V
. 434153017 . SWITCH TACTILE SPST-NO
88 SW3 1 PB1 Apsmd_switch — 335 Wourth Elektronik 0.05A 12V
. 434153017 ) SWITCH TACTILE SPST-NO
89 Sw4 1 GSRN 4psmd_switch — 335 Wourth Elektronik 0.05A 12V
PROGRA . 434153017 . SWITCH TACTILE SPST-NO
90 SW5 1 MN Apsmd_switch — 335 Wourth Elektronik 0.05A 12V
9 TP1,TP2,TP5,TP6,TP7,TP8,TP9,TP10,TP11,TP12,TP14,TP15,TP16, 15 TestPoint P50 DNL _ _ _
TP17,TP18
92 TP4,TP13 2 22—5—40— TP DNL — — —
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. Part A
Item | Reference Qty Part PCB Footprint | Comments Number Manufacturer Description
ESDR0502 ESDR0502 ON
93 Ul 1 N ESDRO502N — NMUTBG Semiconductor TVS DIODE 5.5V 6UDFN
tqfp64_0p5_12 FT2232HL- IC USB HS DUAL UART/FIFO
94 u2 1 FT2232HL p2x12p2_h1p6 REEL FTDI 64-LQFP
93LC56- 93LC56C- Microchip IC EEPROM 2K SP1 3MHZ
% | u4 1 1 sos s08_50_244 - I/SN Technology 850IC
LIFCL-40- LIFCL-40- Customer
% | U> ! MG289 MG289 Supplied B B B
97 U6.U7 ) SPHO645L | SPH0645LMA4H- _ SPHO645L Knowles CRAWFORD MIC DGT 125
! M4H-B B M4H-B BOTTOM PORT
CY-
HyperRA Cypress
M- S27KS0641 . IC DRAM 64M PARALLEL
98 u8,u9 2 $27KS064 24FBGA_S27KS — DPBHI020 (Szzr:uconductor 24BGA
1DPBHI02 P
0
SP3010- UDFN10_SP301 SP3010- .
99 U11,u12 2 04UTG 0-04UTG 04UTG Littelfuse Inc. TVS DIODE 6V 12.3V 10UDFN
Cypress
CYUSB301 CYUSB301 . IC ARM9 USB CONTROLLER
100 | U13 1 4 121BGA - 4-BZXI Semiconductor 121FBGA
Corp
7X-
OSC_19M 7X- TXC XTAL OSC XO 19.2000MHZ
101 | V14 1 2 19p200MBA-T i?_i_ZOOMB CORPORATION CMOS SMD
ASAK- ASAK-
102 | U15 1 SSC_3276 32p768KHZ- - 32.768KHZ | Abracon LLC I)_(\-ll-élt/l(())ssc X0 32.7680KHZ
LRS-T -LRS-T
M24M02-
SOIC8_M24MO STMicroelectronic IC EEPROM 2M 12C 1MHZ
103 | Ule 1 M24M02 2-DWMN3TP_ K /DQNM N3TP s 850
MX25L12 MX25L128 FLASH - NOR Memory IC
104 u17 1 833FM2I- ggsl\_ﬂl\éll)ESGLﬂS — 33FM2I- Macronix 128Mb (16M x 8) SPI - Quad
10G 10G 1/0, QPI 133MHz 8-SOP
Torex_XC Torex
105 u18 1 L220B333 XCL220B123FR- — XCL220B33 Semiconductor DC DC CONVERTER 3.3V
G 3FR-G
FR-G Ltd
106 | U9 1 2‘,\?;813.?? TSOP5_NCP114 . NCP114AS | ON IC REG LINEAR 2.8V 300MA
G ASN280T1G N280T1G Semiconductor 5TSOP
Torex_XC Torex
107 u21 1 L220B183 XCL220B123FR- — XCL220B18 Semiconductor DC DC CONVERTER 1.8V
G 3FR-G
FR-G Ltd
Torex_XC Torex
108 u22 1 L220B123 XCL220B123FR- — XCL220B12 Semiconductor DC DC CONVERTER 1.2V
FR-G G 3FRG Ltd
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Part

Item | Reference Qty Part PCB Footprint | Comments Number Manufacturer Description
Torex_XC Torex
109 u23 1 L220B103 XCL220B123FR- — XCL220810 Semiconductor DC DC CONVERTER 1V 1A
G 3FR-G
FR-G Ltd
:-IO'\{'(?GO Customer oK- Female Connector to mate
110 | U24 1 10F030- OK_10F030_04 supplied 10F030-04 Himax with Male connector on
04) Compact Camera Module
VCCIO1,VCCI02,VCCI03,VCCI04,VCCIOS5,VCCI06,VCCIO7,V1PO, TP_S_40_ _ _ _
m V1P2,V1P8,V2P8,V3P3,V5P0,VCCIO0 14 63 tp_s_40_63 DNL
7M-
crystal_4p_3p2 _ TXC CRYSTAL 12.0000MHZ 18PF
112 X1 ! 12MHz x2p5 ZJZ_'_(I_)OOMA CORPORATION SMD
ASE3- ASE3-
113 X2 1 27.000M 27MHZ — 27.000MH Abracon LLC )C(-ll\-//l\(ljhsossl\ago 27.0000MHZ
Hz-K-T Z-KT
ASEMB- ASEMB-
114 X3 1 24.000M ':/]S::/IEEZ_?pOOO — 24.000MH Abracon LLC Z\:ﬂni'\oﬂsssonjgxo 24.0000MHZ
Hz-LC-T - - Z-LC-T
EA‘":;ZTZ IMX258
115 | CN1 Camera Module 1 with - DNL (HL190244 | Happiness Live -
IMX258 )
HiMax
Lamer HMO360-
116 | Camera Module For U24 1 ) - — MWA- Himax —
with OK- 03PP962
10GMO030
-04
117 CROSSLINK-NX VOICE VISION ML BOARD RevB PCB 1 — — — i(l)g;lPD-ZO- PACTRON —
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Revision History

Revision 1.1, March 2023

Section

Change Summary

Board Programming

e Added the possibility of needing to press and hold the SW5(PROGRAMN) component to
program the SPI flash of the board in the Programming the Board section.

e  Added the Programming the CrossLink-NX Voice and Vision Machine Learning (Rev B)
Board section.

CrossLink-NX Interface Support

Corrected the links to Figure 4.3. Microphone Sensor Interface and Figure 4.4. Video Out
Interface in the Microphone Sensor Interface section and the Video Out Interface section.

Status Indicators

Corrected the link to Table 7.1. Status LED I/0O Map.

Input Switches and Pushbuttons

Corrected the link to Table 8.1. Switch and Pushbutton 1/0 Map.

Revision 1.0, February 2021

Section

Change Summary

All Initial release.
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